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ABOUT THE COVER:

Front — Clockwise from left, 1) Micron’s 16 Meg DRAM
wafer; 2) More than 4,000 Micron team members give
painstaking attention to every step of the production pro-
cess; 3) Scanning electron microscope (SEM) photograph
of Micron’s DRAM mini-stack process; and 4) Micron’s ‘
Triple Port, Dual Port and 4 Meg DRAMs in SOJ, ZIP and
TSOP packages.

Back — Micron’s Boise, Idaho, corporate headquarters
including three fabrication facilities. ‘




PREFACE

GENERAL INFORMATION

IMPORTANT NOTICE

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

MICRON TECHNOLOGY, INC.,
MAKES NO WARRANTIES EX-
PRESSED ORIMPLIED OTHER THAN
COMPLIANCE WITH MICRON’S
SPECIFICATION SHEET FOR THE
COMPONENT AT THE TIME OF
DELIVERY. ANY CLAIM AGAINST
MICRON MUST BE MADE WITHIN
NINETY (90) DAYS FROM THE DATE
OF SHIPMENT 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
AUTHORIZEDFOR USE ASCRITICAL
COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT
THE EXPRESS WRITTEN APPROVAL
OF THE PRESIDENT OF MICRON
TECHNOLOGY, INC. AS USED
HEREIN:

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

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

PREFACE *
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PREFACE
GENERAL INFORMATION

Dear Customer:

Micron Technology, Inc., is dedicated to the desigh
manufacture and marketing of high quahty, 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

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

" apphcatlons 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

- specialty memory products. We have developed a unique

PREFACE . -

REV. 4/92

i Micron Technology, Inc., reserves the right to change products or specifications without notice.
n ©1992, Micron Technology, Inc.
AMBYX™ s a trademark of Micron Technology, Inc.



GENERAL INFORMATION

ADVANTAGES

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

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

SPECIALTY MEMORY PRODUCTS

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

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

MILITARY CERTIFIED PRODUCTS

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

*See NOTE, page v.

**For more information on Micron’s AMBYX™, see Section 7.

certification for both our NMOS and CMOS process
technologies.

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 wafflepacks.

CUSTOM MANUFACTURING SERVICES

For total project management, Micron offers added-
value 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
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.

QUALITY

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

PREFACE
REV. 4/92
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ABOUT THIS BOOK

CONTENT

The 1992 DRAM Data Book from Micron Technology
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 Military Data Book.

SECTION ORGANIZATION

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

® Sections 1-5: Individual product families. Each
contains a product selection guide followed by
data sheets.

¢ Section 6: Application/technical notes.

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

* Section 8: Packaging information.

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

DATA SHEET 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 the front page.

SURVEY

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

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

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

Phone: (208) 368-3900
FAX: (208) 368-4431
Customer Comment Line:
800-932-4992 (USA)
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)

ization sometimes occur.

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

the Data Book.

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

NOTE: Micron's DRAM Data Book uses 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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GENERAL INFORMATION

EXPANDED COMPONENT NUMBERING SYSTEM

AA BBCC DDDD FFF -GG 111

| 1 1_ | I

MT4C4256 DJ-8 VL

Micron
DRAM
CMOS
256K x 4

—|

AA - PRODUCT LINE IDENTIFIER

Component Product MT
BB - PRODUCT FAMILY
DRAM ...octrreercriensmensesseseesses s sesssssssssessssenes 4

Cache Data SRAM ......

Synchronous SRAM

CC - PROCESS TECHNOLOGY
CMOS ..ottt sea bt enen C
Low Voltage CMOS ........ccverireenmreniisenecnrissesseseessseeseseens LC

DDDD - DEVICE NUMBER
(Can be modified to indicate vanatlons)

DRAM .. Width, Density
DPDRAM ................... Width, Density
TPDRAM ...l Width, Density
SRAM ..o .. Total Bits, Width
CACHE ..o et Density, Width
Latched SRAM ............... et Total Bits, Width
FIFO oo Width, Total Bits

Synchronous SRAM ...ovvrinerincesiti s Density, Width

E - DEVICE VERSIONS ‘
(Alphabetic characters only; located between D and F when
required)

JEDEG Test Mode (4 Meg DRAM)

Errata on Base Part.........cco.oceeiiiiineceviiinensessenesiens
FFF — PACKAGE CODES

PLASTIC

L— Low Voltage, Low Power (Extended Refresh)

80ns Access Time
SOJ Package

FFF — PACKAGE CODES (continued)

QFP ..o LG
TSOP (Type 1) TG
TSOP (Reversed) ‘ RG
TSOP (Longer) ............. , TL
SOJ e DJ
S0J (Reversed) DR
S0J (Longer) .DL
DIE
Die........... XDC
Wafer XWC
Military Die XD
Military Wafer ...... Xw
Ceramic
DIP . . C
DIP (Narrow Body) ........ccecremrrenreernsenscesnennene N ¢ |
DIP (Wide Body) . cw
LCC.... . EC
LCC (Narrow Body) ... . ECN
LCC (Wide BOdY) ...evvrresiceeeenrinninranecesnerennnes ECW
SOP/S0IC........ CG
S0J DCJ
PGA oot CA
FLAT PACK ...ooeverrrivrerinensensireeens F
GG - ACCESS TIME
D i st s n e 5ns.or 50ns
B i ettt e 6ns or 60ns
-7 ; 7ns or 70ns
-8 ; . 8ns or 80ns
-10 10ns or 100ns
-12 12ns or 120ns
15 e 15ns or-150ns:
-17 17ns
-20 20ns
-25 25ns
-35 35ns
45 e, . 45ns
-50 (SRAM (011117 O 50ns
B3 e ‘ 53ns

PREFACE
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EXPANDED COMPONENT NUMBERING SYSTEM (continued)

AA BBCC DDDD FFF -GG ZZ17Z
I I I | 1 1
MT4C4256DJ-8 VL '

Micron — l l L— Low Voltage, Low Power (Extended Refresh)
DRAM 80ns Access Time

CMOS : L——— SOJ Package
256K x 4
GG - ACCESS TIME (continued) ZZ ZZ - PROCESSING CODES (continued)
-55 ... 55ns - Low Voltage, Low Volt Data Retention ...........cccocccurunene.. VL
- -70 (SRAM only) . 70ns Low Voltage, Low Volt Data Retention,
Low P
77 77 - PROCESSING CODES , EPLWater A
(Multiple processing codes are separated by a space and are o1 ;
. in hi hical Commercial Testing
listed in hierarchical order). 0°C 10 470G .oveoneerreecrereessessssssssssssssssssesssssesnssans
Example: o - : -40°C to +85°C
A DRAM supporting low power, (L); low g -40°C to +125°C
(V) and the industrial temperature range (IT) would be indicated as: 0+
viLir -55°C to +125°C
Interim N MIL-STD-883C Testing
Low Voltage \Y =55%C 10 +125°C ...veviireiererisreriaeir s sne e ebesn s 8830
DRAMS -55°C 10 +110°C (DRAMS) ......ovveereceeincercnrenncerennens 883C
Low Power (Extended Refresh) .............oc.oooveesserscioes L 0°C 10 +70°C ..o M070
Low Voltage, Low Power (Extended Refresh) ................. VL Special Processing '
Low Power (Self Refresh) ..........cccoveo S Engineering Sample ... -.ES
Low Voltage, Low Power (Self Refresh) ..............c..... Vs Mechanical Sample........ e MS
SRAMS Sample Kit* :
Low Volt Data Retention L Tape and Reel™ ..........coovveveercveiminieneseninns : TR
Low POWer ............. P Bar Code* .. BC
Low Power, Low Volt Data Retention................c.cceweeeeeeee LP * Used in device order codes; this code is not marked on device.
Low Voltage, Low Power VP
PREFACE - . E i Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 4192 vil ©1992, Micron Technology, Inc.
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_NEW COMPONENT NUMBERING SYSTEM

AA BBCC DDDDDD EE FFF -GG 727z
1 I 4 1 1

1L

MT4C1M16A1DJ-8 VL

1=

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

1 Megx 16

AA - PRODUCT LINE IDENTIFIER

Data Sheet Defined

FFF — PACKAGE CODES (continued)

Component Product . MT arp LG
P TSOP (Type H) e .. TG
BB - PRODUCT FAMILY : TSOP (Reversed) .-RG
DRAM . 4 TSOP (Longer) CTL
DPDRAM........ococeeceeceees oot simnssessseesseseienes 42 S0J DJ
TPDRAM .. 43 S0J (Reversed) DR
SYNCATONOUS DRAM ....covroeeeeeeeeveresessersssessssesseessssenssns 48 S0J (Longer) DL
SRAM 5 DIE
FIFO 52 Die XDC
Latched SRAM .........overevereereeeeeseeiesseresimesseeensins 56 Wafer XWC
Synchronous SRAM ...ttt 58 Military Die .....ocveeeererireesinesceneseneenes : XD
CC - PROCESS TECHNOLOGY CE“:"X;:% Wafer . , W
CM0S - C DIP : ‘ c
Low Voltage CMOS .......ccocvcivsnrrirerireessenreneens LC DIP (Narrow Body) ’ CN
DDDDDD — DEVICE NUMBER [L)(I:F(’: ((Vh\llide Bogy)d o E%Vx
. oW Body) ..eoceererrenirnienenennes
sz“‘ ;N'd“‘ LEC vt EC
amp LCC (Wide Body) ......cocrvernrneen ECW
;‘grfo ry1 Megabit deep by 16 bits wide = 16 Megabits of total SOPISOIC oo G
NO LBHEI ...t sniins .Bits S0J DG
K Kilobits PGA CA
' ) ' ; FLAT PACK F
M e Megabits
L T SO OR SO BTN Gigabits GG — ACCESS TIME
EE - DEVICE VERSIONS B e BN 5ns or 50ns
(The first character is an alphabetic character only; the R RN .6ns or 60ns
second character is a numeric character only.) SN 7ns or 70ns
Specified by individual data sheet S8 e 8ns or 80ns
10 s 10ns or 100ns
FFF — PACKAGE CODES 12 ettt 12ns or 120ns
Plastic 15 e ..15ns or 150ns
DIP e s Blank AT e ——————— 17ns
DIP (Wide Body) ......... w 20 i 20ns
ZIP oot Z 225 e 25ns
LOG ettt snsssssessnes e sessss s sssssssesnsseisnssesas EJ 235 e 35ns
SOP/SOIC SG L TN 45ns
-50 (SRAM ONIY) oo assesessssescenseseens 50ns
PREFACE VI'" Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 4/92 ©1992, Micron Technology, Inc.
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NEW COMPONENT NUMBERING SYSTEM (continued)

A BBCC DDDDDD EE FFF -GG 2222
L 1L 1__1 41 1 _1
MT4C1M16A1DJ-8 VL

Micron —— I T Low Voltage, Low Power (Extended Refresh)
DRAM o - 80ns Access Time
CMOS SOJ Package

1Megx 16 Data Sheet Defined

GG - ACCESS TIME (continued) ZZ ZZ - PROCESSING CODES (continued)

53 e 53ns Low Voltage, Low Volt Data Retention ..........cc...cccveeeeee. VL

D5 s 55ns Low Voltage, Low Volt Data Retentlon

-70 (SRAM only) 70ns Low Power VB

EPI Wafer . ..k

2z 2Z - PROCESSING CODES Commercial Testing

(Multiple.processing codes are separated by a space and are 0°C 40 470 oo Blank
listed in hierarchical order.). - 240°C 10 #85°C ..o snees IT
Example: “40°C 10 $125°C ..ot AT
A DRAM supporting low power, extended refresh (L); low voltage -55°C 0 +125°C XT
(V) and the industrial temperature range (IT) would be indicated as: . :
viLr MIL-STD-883C Testing
'.Intenm al -55°C to +125°C ... 883C
Low Voltage LV -55°C to +110°C (DRAMS) . 883C
DRAMs 0°C to +70°C ST S M070
Low Power (Extended Refresh) ...........ccooeeuiicnivencemnccincinnns L SPECIE_“ Processing
Low Voltage, Low Power (Extended Refresh) ................. VL Engineering Sample .... ES
Low Power (Self Refresh) S Mechanical Sample - Ms
Low Voltage, Low Power (Self Refresh) ..............c.ccc.c.. VS Sample Kit* SK
SRAMs Tape and Reel* TR
Low Volt Data Retention :................c... L Bar Code* . BC
LOW POWET ......ocecvvercreenecerearenseeenensnesnens P * Used in device order codes; this code is not marked on device.
Low Power, Low Volt Data Retention............ccoeeevrrreunene LP ‘
Low Voltage, Low Power VP
zgsF:ng ix Micron Technology, Inc., reserves the right to change products (g; ;9p§‘c;1';cl;!;<:’n; ;mzr;;ym



PREFACE
MICRON GENERAL INFORMATION

MODULE NUMBERING SYSTEM

AA BB CDDDEE F GG HH
L1 11 1 11 1
MT12D136GL-7

© Micron —J [ _[-_————-——— 70ns Access Time
12 Components ————— t————— Low Power (Extended Refresh)
DRAM Module : , Gold Plating

1 Meg x36
AA - PRODUCT LINE IDENTIFIER GG ~ SPECIAL DESIGNATOR
Micron Technology Component Product ................ MT LOW POWET ..ot L
BB - NUMBER OF MEMORY COMPONENTS HH - ACCESS TIME
C - RAM FAMILY
SRAM ..o e S
DRAM ..ottt et D
DDD - DEPTH
EE - WIDTH
F - PACKAGE CODE
DIP e D
Gold Plate .......ccemiriiiccciirc s G
ZIP o z
SIP e N
SIMM ..o M
PREFACE Micron Technology, Inc., reserves the right to change products or specifications without notice.
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IC DRAM CARD NUMBERING SYSTEM

AA BB CCCC DDD EE F-GG
] l 11 11
MT12D88C136 -8
Micron ——I . 'L 80ns Access Time
-12 Components . ‘ Special Designator
88-Pin DRAM Card ‘ x36

AA — PRODUCT LINE IDENTIFIER
Micron Technology Component Product ................ MT

BB - NUMBER OF MEMORY COMPONENTS
CCCC — DRAM CARD DESIGNATOR AND PIN COUNT

88-Pin DRAM Card ........ccccoverniercreicirereeeseensenns D88C
60-Pin DRAM Card .......c.cco. il D60C
DDD - DEPTH

EE - WIDTH

1 Meg

F — SPECIAL DESIGNATOR
3.3 VOIS i [ \'

G - ACCESS TIME

PREFACE
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MT4CI670 L., 64K x16  SC,DW,LP ..., s tedeene 27151
MTACL671 L. 64K x16  SC, WPB, LP.....cccoeirriivirricciilernnaes 2-151
MTACL6256 .....ovinveiincriirincniiiiinns 256K x16  FP,DW ... 2-169
MTAC16257 ...oeeviienencrcrercncrerinenns 256K x 16  FP,DC.....coviiriicrriciniccicssiesianiens 2-169
MT4C16258 ......cooenirirerireiriiineiinenns 256K x16  FP,DW,WPB.............. eteresaseassiasnriaeds 2-169
MT4C16259 ................ SO 256K x16 =~ FP,DC, WPB.......cootvrreeciciiis 2-169
MTA4C16256 L .......eecrcnncrrrcaennnas 256K x16  FP,DW,LP......iinciiciinians 2-191
MT4C16257 L....ooniriiincnninnis 256K x16  FP,DC,LP ...cccoournrririreniiiicieneneiaes . 2-191
MTAC16258 L ... 256K x16  FP,DW, WPB, LP ........cccccevuvvrininnnnen. 2-191
- MT4C16259 L., 256K x16 = FP,DC, WPB, LP ..o 2-191
MTAC16260 ..o 256K x16  FP, ASY, DW.....cccoiviiriiininnincrinininians 2-213
MTAC16261 .....oovnvicnnirririnerienns 256K x16  FP, WPB, ASY .....cccccovvivivnriiininens 2-213
MT4(L)CIMI16C3.......ocevvienricirinnns 1Megx16  FP,DC.....iviicrinicieccinnns 2-229
MT4A(L)CIMI6CS oo IMegx16  FP, DW...ooveoomomssmsoreeressssssseesssssnsssessssss 2-229
~MT4(L)YCIM16CH.......ccvrevrnnrrrrinines 1Megx16  FP,DC,WPB......ccccoevvmnimrrerririrnrrnnns e 2-229
MT4(L)CIMI16CT .....cvmrmneriiireiriinns 1Megx16  FP,DW,WPB......cceooinrrinrensininianas 2-229
MT4(L)CIM16C3S ..o 1Megx16 + FP,DC,S,LP ......cerrirrerrnnierireianniens 2-251
MT4L)CIM16C5S ... 1Megx16  FP,DW,S,LP...viiiiiinniinianine 2-251
MT4(L)CIM16C6 S .....coornnvrnrnnnns 1Megx16  FP,DC, WPB,S,LP ... 2-251
MT4(L)CIM16C7 S .....cceviuniinnne 1Megx16  FP,DW,WPB,S,LP......veivuienrenannst 2-251
FP FAST PAGE MODE sC STATIC COLUMN
LP Low Power, Extended Refresh WPB 'WRITE PER BIT
DW Dual WE  DC Dual CAS
2KR 2,048 Refresh 4KR 4,096 Refresh
S Self Refresh ~ ASY Asymmetrical Addressing
DRAM MODULES ~
MT2D2568 ..ot 256K x8  LP, LV* i 3-1
MT2DI18 ...t 1Megx8 LP,LV*.iiceecannn et 3-11
MTBDI8 ....coorrecrmereerrmeeisenaeesnenes 1Megx8  LP i e 3-21
MT2DA48 ......ooiiieceicreeieierennee AMeg X8 e 3-31
MTBDM4S8 ... AMeg X8  LP i 3-41
MTBDI168 ... 16 Meg X8 s vt 351
MT3BD2569 ... 256K X9 LP it sns e 3-61
MT3D19 ...t 1Meg X9  LP s 3-71
MTOIDI9 ... I1Meg X9  LP it 3-81
MT3DA49 ... AMeg X9 s 391
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DRAM MODULES (continued) PAGE
MTOIDAI ... A4Megx9  LP 3-101
MTOID169 ... 16 Megx9 ... teereresesn e sr e b e b e b s et ensh et e ar s b sbabeaees 3-111
MTB8D25632 ......ccvvverrrriririinininincncninnns 512K x 16  LP, LV¥ ...t 3-121
MT16D51232 ... 1Megx16 LP, LV*...icncciieiens 3-133
MT8BD132 ..ot 2Megx16 LP,LV* .. 3-145
MT16D232 ... 4Megx16 LP,LV¥...incicniireninen, 3-157
MT8BDA32 ..., 8Megx16 ... rsiveeesbesrstere e s bt tsseab s s en s saeas s n b aones 3-169

TMTI16D832 ..., 16 Meg X 16 s 3-179
MT10D25636 .....ccvrvvriiiiiicnincncniinens SIZK X I8 v seseseienes 3-199
MT6D118 ... TMeEEZ X I8 et 3-209
MT20D51236 .....cocvviiriirinireniinsinenens 1 Meg X 18 it s 3-229
MTI12D136 ... 2Meg X 18 “LP i 3-249
MT24D236 .....ooviririiiririinireiriinnens AMeg X 18 LP . 3-271
MTI2DA436 ..o BMeg X 18 e 3-283
MT24D836 .....cvvemrrcrrrriirerieiiniiins 16 Meg X 18 i 3-293
MTB8D25632 ... 256K x 32 LP,LVX...crcicenns 3-121
MT16D51232 ... 512K x 32 LP,LV*...icniicicacnenes 3-133
MTBDI32 ...t 1Megx32 LP,LV* ...l 3-145
MT16D232 ... 2Megx 32 LP,LV*.iccninssncieninnsnnins 3-157
MTB8DA32 ...t AMeg X 32 s 3-169
MT16D832 ... 8Meg X 32 e 3-179
MTID25636 .....ocovnviinemincrrecinncncricieninens 256K X 36 v 3-189
MTI0D25636 .....coovvvirieiirinimenirisenininens 256K X 36 ettt s 3-199
MT18D51236 .....cooviverirrrieiisinievininine BI2K X 36 ittt asrencseeensiesesnenenes 3-219
MT20D51236 .....cuovriiiiiiicciiencnenens SI2K X 36 vttt nneestiassssesisssiones 3-229
MTODI136 ... TMEEZ X 36 ettt 3-239
MTI2D136 ....coeecereriencmerenecncueerencnse IMeg X 36 LP i 3-249
MT1I8D236 .....couvvvimivricrnsiicnniiincnns 2MEG X 36 e 3-261
MT24D236 ... 2Megx36  LP it 3-271
MTI12DA36 ... AMEEZ X 36 oo 3-283
MT24DB836 ....cvverrirrmircrcnireriireieinins BMEZ X 36 ot e 3-293
MT10D25640 .......oovemicnrinincnincncaiiiaans 256K x40 LP, LV ...iciccnncncnsrinennnes 3-303
MT20D51240 ......ooviiiircnincrcniicnincnane 512K x40 LP, LV*...iircniensrenenisn, 3-315
MTI10D140 ..o 1Megx40 LP, LV* i 3-327
MT20D240 .....ooviimniiiiniiiircncieiinenne 2Meg x40 LP,LV*...iicncccncncncinis 3-339
Lp LowPower LV Low Voltage
NOTE: All modules include FAST PAGE MODE cycle. *Contact factory regarding availability of low voltage versions.
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IC DRAM CARDS PAGE
MT8DS8BC25632 .......ccvuvivirriiiienes SI2KX 16 e st rsr b e e n bttt ents 4-1
MT16D88C51232 .....cvvevvirrernrinnes IMeg X168 e 4-17
MTB8DS88CI32 ......covvvruerimencereerencniaens 2Meg X 16 s 4-33
MT16D88C232 ......covvuevememereenirrenenns AMeg X L6 o 4-49
MT12D88C25636 ........ccovvnmvivirereinienes BI2ZK X I8 it 4-65
MT24D88C51236 .......cveiivrrnruerenene TMeg X 18 e 4-79
MT12D88CL36 ....ccovvrveviuemiirenniuerenene 2Meg X 18 s 4-93
MT24D88C236 ......covvvvvememirererurverinas AMeg X 18 e 4-107
MT12D88C25640 ........ccevvuririiverniniions 512K X 20 ettt eress 4-121
MT24D88C51240 ........ Sivvereaes Seeesraeed IMeZ X 20 e 4-137
MT12D88C140 ......covveviiirvirireirines 2Meg X 20 s 4-153
MT24D88C240 .......ccocovvreerrueririirinens AMeg X 20 i e 4-169
MTB8DS88C25632 .......covvvvviierervrerresenen 256K X 32 e 4-1
MT16D88C51232 .......covvvirerininnens 512K x 32 vt rtsresersnerts st sronerenes 4-17
MT8DS88CI132 ......ooviririiiriririnnnens ITMeg X 32 s 4-33
MT16D88C232 .......cocvuvivririvircirinnnn 2Meg X 32 s 4-49
MT12D88C25636 .......cevuenverervenirenenens 256K X 36 o 4-65
MT24D88C51236 .....covvuevvrceererueneecanns BI2ZK X 36 oot senesens 4-79
MT12D88C136 ......ccoovvememirivirniiiinennas ITMegX 30 et 493
MT24D88C236 .......ocrueveneirenirvinerenens 2Meg X 36 s 4-107
MT12D88C25640 .......covuvurvvriririrunnnen 256K X 40 o s 4-121
MT24D88C51240 .......covveeuereireiriennan S12K X 40 ot 4-137
MT12D88C140 ....c.covvvvurveiririrrincnenas 1Meg x40 e 4-153
MT24D88C240 .......cooovveveicneiiririnns 2Meg X 40 e 4-169

MULTIPORT DRAMS PAGE
MTA42CA255 ....covivviveiiirnenireesnenenes 256K X4 PP 5-1
MTA42CA256 ......coovvvrveerinirireinecsninenaen 256K x4  FP,BW,LP .. 5-3
MTA2C8127 ..., 128K X 8 FPuvviiinirncnniccccssssisenseseeniassine. 9=39
MT42C8128 ...t 128K x8 - FP,BW,LP ....cccovvninniae. oreidsesbatiednsisins 5-41
MT42C8255 .....c.oviririerivriniiriricneniinens 256K x8  FP,BW ..o 5-79
MT42C8256 .....cccovirveriiviriinirinisecniannae 256K x 8  FP,BW ...t 5-111
MT42C256K16A1 ... 256K x 16  FP, BW ...t 5-153
MTA43CA257 ....ovoneeveererieriniecireereesens 256K x4  FP,BW, QSF pin ....ccccevvvirricncncicrnninnnn, 5-155
MT43C4258 ......covvivviiiecereninenine 256K x4  FP,BW, SSF pin....ccccccvuvvrnsiiirnnrnennnne, 5-155
MT43C81I28 ....ooveeeveererieeerenieeeeereeninins 128K x8  FP,BW, QSF pin ......ccoevuvrinivinieenrinnes 5-201
MT43C8129 ......coovvvrrrciiiinicinincncnnes 128K x8  FP, BW, SSE pin .....ccccoirniiernnninicnnnrennnns 5-201
MT43C256K8A1 .....ooeireveriirieirinnnnn 256K x8  FP,BW, ..t 5-247
FP FASTPAGEMODE ~ BW BLOCK WRITE
LP Low Power, Extended Refresh
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10D140 ...ooeereeeeeeeeereerr e DRAM MOAUIES oottt essesreenas 3-327
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10D25640 ...ccuveereerenrerecrereeennne DRAM MOAUIES oottt aenne e 3-303
12D136 ...eeeeieeeeeereeeceeeecreeeeenns DRAM MOAUIES .ottt esre s eseressresse e 3-249
12D436 ...ooeneereereeiecenerirenieneens DRAM MOAUIES oottt ve s s e 3-283
12D88C136 ...cvevevenrrererrererrenns ICDRAM CArds  ..cccecveeiererenreenieeeeeeeseresesssesessiessennesensens 4-93
12D88C140 .....eveveervererererrrennns ICDRAM Cards  .ooiveeeereecreerereeeteraeseeressessesesneiinseessevensens 4-153
12D88C25636 .....cveveververevrrennns ICDRAM CArds  .ooceceeevreveereeneeeresseeereeeeseseesessesessseressensensi 4-65
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16D232 ...ttt DRAM Modules  ....ccoeeenie. peesvesiresiresserersesarseserertamesnssssartion 3-157
16D51232 ..ovveerirenrererereena DRAM MOAUIES  ceeeeeveictrereevcreeereereteres s smae st 3-133
16832 ..ot DRAM MOAUIES oottt sressessess v saessens 3-179
16D88C232 ....vvevrveerererrrereerens ICDRAM CArdS = ..cccoceiveeneereeeereeererereeseseesesessesesesssesessosssnnns 4-49

- 16D88C51232 ....oovevvveerrereninen ICDRAM CArds = cceeeeereecrieereretereseerenseensesesssessssssessesessons 4-17
18D236...ccveeurenrerreerecreenreseeereennes DRAMMOAUIES ceeevieieeicicecteeretecreresrecneess s ebersessressaren 3-261
18D51236 ....eecveerereeeererieerienne DRAM MOAUIES .ooivieiitiiectiiecietcereeeesteeanesne s etersnssernesenas 3-219
20D240 ...ccveeveeerrerenerereeeeeenens DRAM MOAUIES " ..oveveviviciieeeee et seresseresnssessessesenes 3-339
20D51236 ...ooeereierenieereeereenneens DRAM MOAUIES  coovieeeeecricteteeiectee s esveieeresseessesserensseneesees 3-229
20D51240 ...ooevvivreereeerecrreieens DRAM MOQUIES eoeveeieeiceectecteeeeereeeevesieesaesseessetssessaesnantees 3-315
P2 D A oo DRAM Modules  ......... iaerisserassersesernerorabissersennenniesaersensenraristos 3-271
24836 c.voeverenirererereeeeeeereienens DRAM MOAUIES  .ocivviieieereeerereceereeereeeseeseeseesesessessssnesenes 3-293
24D88C236 ....ceveveereeriverrererennen ICDRAM CardsS  ccceeeerieeiereereeseesessereseeeesesesessessssiessssesassans 4-107
24D88C240 ...ccoveeeviereerreereennn ICDRAM Cards .« .coccceeveerreciecereneennen eerereressreeerreeeariteeanrraeens 4-169
24D88C51236 ...vcvvvereeerenrereneens ICDRAM Cards  .cccoccvviviveeeneeseeeeeeesinenns rereeerersreneerenee 4-79
24D88C51240 ....cevieveeereercinenn. ICDRAM CArds - ..coveeeeeerereereeeteceieeeeeresasesesseessssstssesassansens '4-137
2D18 ... DRAM MoAUIES  ooveriereiecrcreeeeeceeceeereeneens eerestesisssanaressine 3-11
2D2568 ......oevieerereereeieireeienieens DRAM MOQUIES:  coeveerieiiiecietecreereereereeresae s sveeressesaessasens 3-1
2D ...t DRAM MOAUIES coeeeeeeeceeeeeteeectereeeeere et b resesaenessensnes . 331
BD19 e DRAM MOAULES . weieverrereniereerecrieerieereressereresssseseesesesnsie S 3-71
3D2569 ..ocoveererieereiererienens e DRAM MOAUIES v eeressvessseseseneens 3-61
. 3D49......... erreereeetereereaereeraenees DRAM MOAUIES - wovireeeeeeerteeteterererecteeree e eseeressasesnesaennes 3-91

42C256K16AT cueereeriveiereneiereeeevereerevinenns VRAM ettt ass e snen 5-153
A2CADB5 eveeeevereerereeereneeere s rennnin VRAM ettt eeresessee s sese s e nse s nen 5-1
42CA256 ..ot eeeeereseene e VRAM | cooeeeercreerereeereeereeress s sseseessseesesssnssssnnes 5-3
J2CBL2T e eeeeereeesres e eaeenes VRAM ettt cereecrteetesseessneesasse s aaseasaes 5-39
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A2C8256 avverereerereivenesresesrenaessisiesssnnsesenne VRAM cieeeceeeeneeveesesevessesessessssssssssesnsnens D111
43C256K8AT ... TPDRAM  coocreiereeveinrerseeereeesessesessssesssnesssseserensssiviesas 5-247
ABCA257 aerereeereerceieeeersseseseseenes TPDRAM oottt sa s ese st sssansastaneen 5-155
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W1 S TPDRAM
ABCB128 cooooveeeereeeeeeeeeeseessseseeeeeeeneeee TPDRAM
ABC8129 c.oooveeeeereeeeeseseesesseeeeeeesesseesens TPDRAM
AC1024 coovoeeeeeeeeeeeeeereeeeeeeesse s DRAM
FTax 10725 P DRAM
ETax 107 J DRAM
ETau 1107 DRAM
ETay 111071 5 DR DRAM
BTy 111472) [ DRAM
ACT6256 cevveveeeeeseesesesocereeereeessesesos Wide DRAM
AC16256 L coooeoeeeereeereeseeseen Wide DRAM
AC16257 ovooeeeeeeesessrereereeeseessessens Wide DRAM
AC16257 L evveeeeeeeoeeoreeeeeerereeseen Wide DRAM
ACT6258 covvveeeeeeseeererereeeeeeesssssen Wide DRAM
FTaiT:y.1: 3 U Wide DRAM
AC16259 covveeeeeeeseeseseeeeerereessesese Wide DRAM
AC16259 L cooeoereereeereeseesees Wide DRAM
ACT6260 cvvvoeeeeeereeeeereereeesessssses Wide DRAM
KTl -7 Wide DRAM
ACTO64 coveeeeeeeeeeeeesereereeeesesessessees Wide DRAM
P 11 PO Wide DRAM
N1 B Wide DRAM
ACT665 L ecooeeeeeseeseeeeeerereessesssos Wide DRAM
FT i Uy B Wide DRAM
T4 Uey/1 ) TR Wide DRAM
FT 4 Uy B Wide DRAM
FTai Uiy PO Wide DRAM
WTGiT3Y, V- WO DRAM
WTaiT3Y, 5103 WO DRAM
ETT0'0 31 DRAM
FTLTY'0 11 TR DRAM
BTQYT1 4 ) S DRAM
BT T0 171 DRAM
ACAD56 cooeeeeeeeeeeeeeeseeeeseeseeeseesessesesseessssssssse DRAM
Wl LT3 S DRAM
ACA256 VL covveoeeeeeeeesseoserereenesessesesssen DRAM
BT DRAM
W21V 2V W DRAM
ACAMABL c.oooovoeeeeeeeeeseseeeeeeeneeeeesesssssens DRAM
BTe71Y, 7% 0 W DRAM
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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 FP MT4C1024 60, 70, 80 3mw 175mW 18 20 20 20 11
1 Megx1 FP, LP MT4C1024 L 70,80,100 | 0.3mwW 150mwW 18 20 20 20 1-13
1Megx1 SC MT4C1026 70, 80 3mw 175mW 18 20 | 20 - 1-25
4 Meg x 1 FP MT4C1004J 60, 70, 80 3mw 225mwW - 20 20 20 1-37
4 Meg x 1 FP, LP MT4C1004J L 60, 70, 80 Tmw 225mwW - 20 20 20 1-49
4Megx1 | SC MT4C1006J 70, 80 3amw 225mwW - 20 20 - 1-61
16 Meg x 1 FP, 4KR MT4C16M1A1 60, 70, 80 3mw 325mw - - 24 24 1-73
16 Meg x 1 FP, 4KR, LV { MT4LC16M1A1 ‘| 60, 70, 80 imw 125mwW - - 24 24 1-73
16 Meg x 1 SC, 4KR MT4C16M1D1 60, 70, 80 3mw 330mwW - - 24 - 1-85
256K x 4 FP MT4C4256 60, 70, 80 3mw 175mW 20 20 20 20 | 1-87
256K x4 | FP,LP MT4C4256 L 70,80,100 { 0.3mwW 150mW 20 20 20 20 | 197
256K x4 | FP,LP,LV MT4C4256 VL 100, 120 0.1mwW 100mW - 20 20 20 1-109
256K x 4 SC MT4C4258 70, 80,100 3mw 175mwW 20 20 20 - 1-121
1Megx4 | FP MT4C4001J 60, 70, 80 3mw 225mwW - 20 20 20 1-133
1Megx4 | FP,LP MT4C4001J L 60, 70, 80 imw 225mwW - 20 20 20 1-145
1Megx4 | SC MT4C4003J 70, 80 3mw 225mW - 20 20 - 1-157
1Megx4 | FP,QCP MT4C4004J 70, 80, 100 3mw 225mwW - - 24 - .| 1-169
4Megx4 | FP,4KR - MT4C4M4A1 60, 70, 80 3mW 325mwW - < 24 24 1-183
4Megx4 | FP,2KR MT4C4M4B1 ‘60, 70, 80 3mw 400mW - - 24 24 1-183
4Megx4 | FP,4KR, LV | MT4LC4M4A1 60, 70, 80 1mw 125mw - - 24 24 1-195
4Megx4 | FP,2KR, LV | MT4LC4M4B1 60, 70,80 1mw 175mW - - 24 24 1-195
4 'Meg x4 | SC, 4KR MT4C4M4D1 60, 70, 80 3mw 325mwW - - 24 - 1-207

FP = Fast Page Mode, SC = Static Column Mode, LP = Low Power, Extended Refresh; QCP Quad CAS Parity,
LV = Low Voltage, 2KR = 2,048 Row Refresh, 4KR = 4,096 Row Refresh
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MICRON PREFACE

PRODUCT SELECTION

WIDE DRAM PRODUCT SELECTION GUIDE

Memory “| Optional Part Access Typical Power Dissipation Package/Number of Pins | .
Configuration .| Access Cycle Number* Time (ns) . Standby Active ZIP S0J. | TSOP | Page
512K x 8 FP MT4C8512 70, 80, 100 3mw 350mW 28 28. 28 2-1
512K x 8 FP, WPB MT4C8513 70, 80, 100 3mw © 350mW 28 28 28 2-1
512K x 8 FP, LP MT4C8512 L : 70, 80, 100 imwW 350mW 28 28 28 | 215
512K x 8 FP, WPB, LP MT4C8513 L 70, 80, 100 1mw |- 350mW 28 28 28 2-15
2Megx 8 FP, 4KR MT4(L)C2M8A1 60, 70, 80 5mw 400mW ’ - 28,32 | 28,32 | 2-31
2Megx 8 FP, 4KR, WPB MT4(L)C2M8A2 60, 70, 80 5mw 400mwW - 28,32 | 28,32 | 2-31
2Megx8 | FP,2KR MT4(L)C2M8B1 60,70,80 | 5mW 400mW - |28,32 (28,32 | 2-47
2Megx8 | FP, 2KR, WPB MT4(L)C2M8B2 " | 60, 70, 80 5mW 400mW - | 28,32 (28,82 247
2Megx 8 FP, 4KR, S, LP MT4(L)C2M8A1 S 60, 70, 80 2mwW 400mW - 28,32 (28,32 | 2-63
2Megx 8 FP, 4KR, WPB, S, LP | MT4(L)C2M8A2 S 60, 70, 80 2mw 400mwW - 28,32 | 28,32 | 2-63
2Megx 8 FP,2KR,S,LP = MT4(L)C2M8B1 S: 60, 70, 80 2mwW 400mW - |28,32|28,32] 2-81
2Megx 8 FP, 2KR, WPB, S, LP | MT4(L)C2M8B2 S 60, 70, 80 2mw 400mW - 28, 32 | 28,32 | 2-81
64K x 16 | FP, DW MT4C1664 70, 80, 100 3mw 225mW 40 40 40 2-99
64K x 16 | FP, WPB MT4C1665 70, 80, 100 3mw 225mW 40 40 40 | 2-99
64K x16 | FP, DW, LP MT4C1664 L 70, 80, 100 1mwW ) 225mW 40 40 40 2-115
64K x 16 | FP, WPB, LP MT4CA1 665 L 70, 80, 100 1mW 225mW . 40 40 40 2-115
64K x 16 | SC, DW MT4C1670 70, 80, 100 3mw ‘225mwW 40 40 40 2-133
64Kx16 | SC,WPB MT4C1671 70, 80, 100 3mw 225mwW 40 40 40 |'2-133
64K x 16 | SC,DW, LP MT4C1670 L 70, 80, 100 1mw 225mW 40 | 40 40 2-151
64K x 16 | SC, WPB, LP MT4C1671 L 70, 80, 100 ~1mW 225mW 40 40 40 2-151
256K x 16 | FP, DW MT4C16256 70, 80, 100 3mw 500mW. 40 40 40 2-169
256K x 16 | FP, DC ‘MT4C16257 70, 80, 100 3mwW 500mW 40 40 40 | 2-169
256K x 16 - | FP, DW, WPB MT4C16258 70, 80, 100 3mw 500mW 40 40 40 | 2-169
256K x 16 | FP, DC, WPB MT4C16259 . 70, 80, 100 3mw 500mwW 40 40 40 2-169
256K x 16 | FP,DW, LP MT4C16256 L 70, 80, 100 1mw 500mW 40 40 40 2-191
256K x16. | FP, DC, LP . MT4C16257 L 70, 80, 100 1mW 500mW 40 40 40 2-191
256K x 16 | FP, DW, WPB, LP MT4C16258 L 70, 80, 100 imw 500mW 40 40 40 2-191
256K x 16 | FP, DC, WPB, LP MT4C16259 L 70, 80, 100 imw 500mW 40 40 40 2-191
256K x 16 | FP, ASY, DW MT4C16260 70, 80, 100 imw 500mwW 40 40 40 2-213
256K x 16 | FP, WPB, ASY MT4C16261 70, 80, 100 1mw 500mwW 40 40 40 2-213
1Megx16 | FP,DC MT4(L)C1M16C3 60, 70, 80 5mw - 500mW - 42 44 2-229
1Megx16 | FP,DW MT4(L)C1M16C5 60, 70, 80 5mw 500mW - 42 44 2-229
1Megx 16 | FP, DC, WPB MT4(L)C1M16C6 60, 70, 80 5mw 500mW - 42 44 2-229
1Megx16 | FP, DW, WPB MT4(L)C1M16C7 60, 70, 80 5mwW 500mwW - 42 44 2-229
1Megx16 | FP,DC, S, LP MT4(L)C1M16C3 S| 60, 70, 80 2mw 500mW - 42 44 2-251
1Megx16 | FP,DW, S, LP MT4(L)C1M16C5 S| 60, 70, 80 2mwW 500mwW - 42 44 2-251
1Megx16 | FP,DC, WPB, S,LP | MT4(L)C1M16C6 S| 60, 70, 80 2mw 500mwW - 42 44 2-251
1Megx 16 | FP,DW, WPB, §,LP | MT4(L)C1M16C7 S| 60, 70, 80 2mw 500mwW - 42 44 2-251

FP = Fast Page Mode, SC = Static Column, LP = Low Power, Extended Refresh; WPB = Write Per Bit, DW = Dual WE, DC = Dual CAS,
2KR = 2,048 Refresh, 4KR = 4,096 Refresh, S = Self Refresh, ASY = Asymmetrical Addressing
*(L)C means device is available in both 5V Vcc (MT4CXXXXX) and 3/3.3V Vce (MT4LCXXXXX) versions
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PREFACE

PRODUCT SELECTION

DRAM MODULE PRODUCT SELECTION GUIDE

Memory Part Optional Access Power Dissipation Package
Configuration | Number Access Cycle Time (ns) Standby Active SIMM SiP Page
256K x 8 MT2D2568 LP, LV* 60, 70, 80 6mwW 350mwW 30 30 3-1
1Megx8 MT2D18 LP, LV* 60, 70, 80 6mwW 450mW 30 30 3-11
1Megx8 MT8D18 LP 60, 70, 80 24mW 1,400mW 30 30 3-21
4 Meg x 8 MT2D48 60, 70, 80 10mW 550mW 30 30 3-31
4 Meg x 8 MT8D48 LP 60, 70, 80 24mW 1,800mW 30 30 3-41
16 Meg x 8 MT8D168 60, 70, 80 24mW 2,200mwW 30 30 3-51
256K x 9 MT3D2569 LP 60, 70, 80 9mW 625mwW 30 30 3-61
1Megx9 MT3D19 LP 60, 70, 80 9ImwW 625mwW 30 30 3-71
1Megx9 MT9D19 LP 60, 70, 80 27mW 1,575mW 30 30 3-81
4 Meg x 9 MT3D49 60, 70, 80 12mwW 775mW 30 30 3-91
4 Megx9 MT9D49 LP 60,70, 80 27mW 2,025mW 30 30 3-101
16 Meg x 9 MT9D169 60, 70, 80 27mW 2,475mW 30 30 3111
512K x 16 MT8D25632 LP, LV* 60, 70, 80 24mW 1,400mW 72 - 3-121
1 Meg x 16 MT16D51232 LP, LV* 60, 70, 80 48mW 2,800mW 72 - 3-133
2Megx 16 MT8D132 LP, LV* 60, 70, 80 24mW 1,800mW 72 - 3-145
4 Megx 16 MT16D232 LP, LV* 60, 70, 80 48mW 1,824mW 72 ] - 3-157
8Megx 16 MT8D432 60, 70, 80 40mwW 2,200mW | 72 - 3-169
16 Meg x 16 MT16D832 60, 70,80 " 80mwW 2,240mW 72 - 3-179
512K x 18 MT10D25636 60, 70, 80 30mwW 1,750mW 72 - 3-199
1Meg x 18 MT6D118 60, 70, 80 18mW 1,250mW 72 - 3-209
1Meg x 18 MT20D51236 60, 70, 80 i 60mW 1,780mW 72 - 3-229
2Megx 18 MT12D136 LP 60, 70, 80 36mwW 2,500mW 72 - 3-249
4Megx 18 MT24D236 LP 60, 70, 80 72mW 2,536mwW 72 - 3-271
8Meg x 18 MT12D436 60, 70, 80 52mW 3,100mwW 72 - - 3-283
16 Meg x 18 MT24D836 60, 70, 80 104mW. 3,152mwW 72 - 3-293
256K x 32 MT8D25632 LP, LV* 60, 70,80 24mW 1,400mW 72 - 3-121
512K x 32 MT16D51232 LP, LV* 60, 70, 80 48mW 1,424mW 72 = 3-133
1 Meg x 32 MT8D132 LP, LV* 60, 70, 80 24mW 1,800mW 72. | - 3-145
2 Meg x 32 MT16D232 LP, LV* 60, 70, 80 48mW 1,824mW 72 - 3-157
4 Meg x 32 MT8D432 60, 70, 80 40mW 2,200mW 72 - 3-169
8 Meg x 32 MT16D832 60, 70, 80 80mW 2,240mW 72 - 3-179
256K x 36 MT9D25636 60, 70, 80 27mW 1,575mW 72 - 3-189
256K x 36 MT10D25636 60, 70, 80 30mwW 1,750mW 72 - 3-199
512K x 36 MT18D51236 60, 70, 80 54mW 1,600mW 72 - 3-219
512K x 36 MT20D51236 60, 70, 80 60mW 1,780mW 72 - 3-229
1 Meg x 36 MT9D136 60, 70, 80 27mW. 2,175mW 72 - 3-239
1 Meg x 36 MT12D136 LP 60, 70, 80 36mwW 2,500mW 72 - 3-249
2 Meg x 36 MT18D236 60, 70, 80 54mW 2,052mW 72 - 3-261
2 Meg x 36 MT24D236 LP 60, 70, 80 72mW 2,536mW 72 - 3-271
4 Meg x 36 MT12D436 60, 70, 80 52mW 3,100mW 72 - 3-283
8 Meg x 36 MT24D836 60, 70, 80 104mW 3,152mW 72 - 3-293
256K x 40 MT10D25640 LP, LV* 60, 70, 80 30mw 1,750mW 72 - 3-303
512K x 40 MT20D51240 LP, LV* 60, 70, 80 60mwW 1,780mW 72 - 3-315
1 Meg x 40 MT10D140 LP, LV* 60, 70, 80 30mw 2,250mW 72 - 3-327
2 Meg x 40 MT20D240 LP, LV* 60, 70, 80 60mW 2,280mW 72 - 3-339

LP = Low Power, Extended Refresh; LV = Low Voltage
All modules include FAST PAGE MODE cycle.

NOTE:

*Contact factory regarding availability of low voltage versions.
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PREFACE
PRODUCT SELECTION

IC DRAM CARD SELECTION GUIDE

Memory Part Access Number of Pins
Configuration Number Time (ns) Card Page
512K x 16 1 Megabyte MT8D88C25632 60, 70, 80 88 41
1 Meg x 16 2 Megabytes - MT16D88C51232 | 60, 70, 80 88 4-17
2 Meg x 16 4 Megabytes MT8D88C132 60, 70, 80 88 4-33
4 Meg x 16 8 Megabytes MT16D88C232 = | 60, 70, 80 88 4-49
512K x 18 1 Megabyte MT12D88C25636 | 60, 70, 80 88 4-65
1Megx18 2 Megabytes MT24D88C51236 | 60, 70, 80 88 4-79 -
2Megx 18 4 Megabytes MT12D88C136 60, 70, 80 88 4-93
4 Meg x 18 8 Megabytes MT24D88C236 | 60, 70, 80 88 4-107
512K x 20 1 Megabyte MT12D88C25640 | 60, 70, 80 88 4-121
1 Meg x 20 2 Megabytes MT24D88C51240 | 60, 70, 80 88 4-137
2 Meg x 20 4 Megabytes MT12D88C140 60, 70, 80 - 88 4-153
4 Meg x 20 8 Megabytes MT24D88C240 60, 70, 80 88 4-169
256K x 32 1 Megabyte MT8D88C25632° | 60, 70, 80 88 441
512K x 32 2 Megabytes MT16D88C51232 | 60, 70, 80 88 4-17
1 Meg x 32 4 Megabytes MT8D88C132 60, 70, 80 88 4-33
2 Meg x 32 8 Megabytes MT16D88C232 60, 70, 80 88 4-49
256K x 36 1 Megabyte MT12D88C25636 | 60, 70, 80 88 4-65
512K x 36 2 Megabytes - MT24D88C51236 | 60, 70, 80 88 4-79
1 Meg x 36 4 Megabytes MT12D88C136 60, 70, 80 88 4-93
2 Meg x 36 8 Megabytes MT24D88C236 60, 70,80 88 4-107
256K x 40 1 Megabyte MT12D88C25640 | 60, 70, 80 88 4-121
512K x 40 2 Megabytes ‘MT24D88C51240 | 60, 70, 80 88 4-137
1 Meg x 40 4 Megabytes - | MT12D88C140 60, 70, 80 88 4-153
2 Meg x 40 8 Megabytes MT24D88C240 60, 70, 80 88 4-169
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PREFACE
PRODUCT SELECTION

DUAL PORT DRAM (VRAM) PRODUCT SELECTION GUIDE

Memory Access Part Access Power Dissipation Package and Number of Pins
Configuration| Cycle Number Time (ns) Standby | Active | SOJ S0G | TSOP ZIP. | Page
256K x 4 FP MT42C4255 80, 100 15mW | 275mW | 28 - - 28 517
256K x 4 FP, BW, LP | MT42C4256 70, 80, 100 15mW | 2756mW | 28 - - 28 5-3
128K x 8 FP MT42C8127 80, 100 15mW | 275mW | - 40 - - - 5-39
128K x 8 FP, BW, LP | MT42C8128 70, 80, 100 15mW | 275mW /| 40 - 40/44 - 5-41
256K x 8 ' FP, BW MT42C8255 70, 80 10mW | 300mW | 40 - 40/44 - 5-79
256K x 8 FP, BW MT42C8256 70, 80 10mW | 300mW | 40 - 40/44 - 5-111
256K x 16 | FP, BW MT42C256K16A1 | 60, 70, 80 10mW | 350mW - 64 - - 5-153
FP = Fast Page Mode, BW = Block Write, LP = Low Power, Extended Refresh
TRIPLE PORT DRAM PRODUCT SELECTION GUIDE
Memory Access Part Access Power Dissipation | Package/Number of Pins
Configuration | Cycle Number Time (ns) Standby | Active | SOJ | SOG | TSOP | PLCC | Page
256K x 4 FP, BW, QSF pin MT43C4257 80, 100 15mW | 500mW | 40 - | 40/44| - 5-1565
256K x 4 FP, BW, SSF pin MT43C4258 80, 100 15mW | 500mW | 40 - | 40/44| - 5-155
128K x 8 FP, BW, QSF pin MT43C8128 80, 100 15mW | 550mwW - - - 52 5-201
128K x 8 FP, BW, SSF pin MT43C8129 80, 100 15mW | 550mW - - - 52 5-201
256K x 8 FP, BW MT43C256K8A1| 60, 70, 80 15mW | 400mwW - 64 - - '5-247

FP = Fast Page Mode, BW = Block Write

'REFACE
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PREFACE
MICRON PRODUCT SELECTION

APPLICATION/TECHNICAL NOTE SELECTION GUIDE

Technical Note Title Page
TN-00-01 Moisture Absorption in Plastic Packages ) 6-1
TN-00-02 Micron Tape and Reel Procedures 6-3 .
TN-04-01 DRAM Power-Up and Refresh Constraints 6-9
TN-04-02 MT4C1664 and MT4C1665 Compatibilities 6-11
TN-04-03 MT4C1664: 256 Kilobyte Memory System with Four RAS Lines 6-13
TN-04-04 MT4C1664: 256 Kilobyte Memory System with Four CAS Lines 6-15
TN-04-06 DRAM OE Controlled/LATE-WRITE Cycles 6-17
TN-04-08 DRAM Timing Parameters 6-19
TN-04-09 LPDRAM BBU Current vs. RAS Active Time (1 Meg) 6-21
TN-04-12 LPDRAM BBU Current vs. RAS Active Time (4 Meg) 6-23
TN-04-14 Low Voltage (3V) DRAM Design Issues 6-25
TN-43-01 MT43C4257/MT43C4258 Comparison 6-27
TN-88-01 88-Pin IC DRAM Cards 6-29
AN-04-01 Chips & Technologies’ 82C456 VGA Controller Using MT4C1664 6-35
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MICRON

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
1Megx 1 FP MT4C1024 60, 70, 80 3mw 175mwW 18 20 20 20 11
1Megx 1 FP,LP MT4C1024 L 70, 80, 100 | 0.3mw 150mwW 18 20 20 20 1-13
1Megx1 SC MT4C1026 70, 80 3mw 175mwW 18 20 20 - 1-25
4 Meg x 1 FP MT4C1004J 60, 70, 80 3mw 225mW - 20 20 20 1-37
4 Meg x 1 FP,LP MT4C1004J L 60, 70, 80 imw 225mwW - 20 20 20 1-49
4 Meg x 1 SC MT4C1006J 70, 80 3mw 225mW - 20 20 - 1-61
16 Meg x 1 FP, 4KR MT4C16M1A1 60, 70, 80 3mw 325mwW - - 24 24 1-73
16 Meg x 1 FP,4KR, LV | MT4LC16M1A1 60, 70, 80 1mw 125mwW - - 24 24 1-73
16 Meg x 1 SC, 4KR MT4C16M1D1 60, 70, 80 3mw 330mwW - - 24 - 1-85
256K x4 | FP MT4C4256 60, 70, 80 3mwW 175mW 20 20 [ 20 20 1-87
256K x4 | FP,LP MT4C4256 L 70,80,100 | 0.3mwW 150mwW 20 20 20 20 1-97
256K x4 | FP,LP,LV MT4C4256 VL 100, 120 0.1mW 100mwW - 20 20 20 1-109
256K x4 | SC MT4C4258 70, 80,100 3mwW 175mW 20 | ‘20 20 - 1-121
1Megx4 | FP MT4C4001J 60, 70, 80 3mw 225mwW - 20 20 20 1-133
1Megx4 | FP,LP MT4C4001J L 60, 70, 80 1imw 225mwW - 20 20 20 1-145
1Megx4 | SC MT4C4003J 70, 80 3mw 225mwW - 20 20 - 1-157
1Megx4 | FP,QCP MT4C4004J 70, 80, 100 3mw 225mwW - - 24 - 1-169
4 Meg x 4 FP, 4KR MT4C4M4A1 60, 70, 80 3mwW 325mwW - - 24 24 1-183
4Megx4 | FP,2KR MT4C4M4B1 60, 70, 80 3mw 400mW. - B 24 24 1-183
4Megx4 | FP,4KR, LV:| MT4LC4M4A1 60, 70, 80 1mw 125mwW - - 24 24 1-195
4Megx4 | FP,2KR, LV | MT4LC4M4B1 60, 70, 80 1mwW 175mW - - 24 24 1-195
4Megx4 | SC,4KR MT4C4M4D1 60, 70, 80 3mw 3256mW - - 24 - 1-207

FP = Fast Page Mode, SC = Static Column Mode, LP = Low Power, Extended Refresh; QCP = Quad CAS Parity,
LV = Low Voltage, 2KR = 2,048 Row Refresh, 4KR = 4,096 Row Refresh




MICRON

MT4C1024
1 MEG x 1 DRAM

DRAM

1 MEG x 1 DRAM

FEATURES

¢ Industry standard x1 pinout, timing, functions and

packages

High-performance, CMOS silicon-gate process

Single +5V +10% power supply

Low power, 3mW standby; 175mW active, typical

All inputs, outputs and clocks are fully TTL

compatible

512-cycle refresh in 8ms

o Refresh modes: RAS-ONLY, CAS-BEFORE-RAS (CBR)
and HIDDEN

¢ Optional FAST PAGE MODE access cycle

OPTIONS MARKING
¢ Timing
60ns access -6
70ns access -7
80ns access -8
* Packages
Plastic DIP (300 mil) None
Plastic ZIP (350 mil) Z
Plastic SOJ (300 mil) DJ
Plastic TSOP (300 mil)*** TG

NOTE: Available in die form (commercial or military) or military ceramic
packages. Please consult factory for die data sheets or refer to Micron’s
Military Data Book.

* Operating Temperature, T,

Commercial (0°C to +70°C) None
Industrial (-40°C to +85°C) IT
GENERAL DESCRIPTION

The MT4C1024 is a randomly accessed solid-state mem-
ory containing 1,048,576 bits organized in a x1 configura-

tion. During READ or WRITE cycles, each bit is uniquely.

addressed through the 20 address bits, which are entered 10
bits (A0-A9) at a time. RAS is used to latch the first 10 bits
and CAS the latter 10 bits. READ and WRITE cycles are
selected with the WE input. A logic HIGH on WE dictates
READ mode while a logic LOW on WE dictates WRITE
mode. During a WRITE cycle, data in (D) is latched by the
fallingedge of WE or CAS, whichever occurslast. f WE goes
LOW prior to CAS going LOW, the output pin, data out (Q),
remains open (High-Z) until the next CAS cycle. If WE goes
LOW after data reaches the output pin, Q is activated and

PIN ASSIGNMENT (Top View)
18-Pin DIP 20-Pin ZIP
(N-1) (O-1)

D1 18] Vss R N P
WEf2 17fQ Q 3=, ves
RAS[3  16[]CAS % 57:ls wWe

=1
“TF [|4 15 [] A9* TFelg TR
NC 9= _

A0 [I5 14 1 A8 A 11|10 NC
A6 13[]A7 A2 13f]12 A

=114 A3

A2 17 - 12 [] A6 Vee 15 = | 16 A4
A3 [ 8 11 [JAS A5 17 = 18 A6
vee [[9 10 [] A4 AT 19 100 A
20-Pin SOJ 20-Pin TSOP

(Q-1) (R-1)

D01 260 Vss _ Dbt 26 FO0Vss
WE 2 %5phQ WE D 2 B5mQ
RAS i3 2410 CAS RASm™3 24 mCAS
»TF 04 230 NC “TFm 4 23 ImNC
NC 05 220 A9” NC5 22 M A9*
A0 Q9 180 A8 A0m 9 18 0 A8
A1 010 170 A7 A1 10 17 A7
A2 Q11 160 A6 A2 11 16 0 A6
A3 012 150 A5 A3 12 15 m A5
Vee 013 1401 A4 Vee 13 14 o A4

*Address not used for RAS-ONLY refresh
**TF = Test Function, ViNn must not exceed Vcc+1V for normal operation
***Consult factory on-availability of reverse pinout TSOP packages

retains the selected cell data as long as CAS remains LOW
(regardless of WE or RAS). This late WE pulse results in a
READ-WRITE cycle.

FAST PAGE MODE operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row address (A0-A9) defined page boundary. The FAST
PAGE MODE cycle is always initiated with a row address
strobed-in by RAS followed by a column address strobed-
inby CAS. CAS may be toggled by holding RASLOW and
strobing-in different column addresses, thus executing
faster memory cycles. Returning RAS HIGH terminates the
FAST PAGE MODE operation.

MT4C1024
REV. 4/92
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MICHDN MT4C1024

1 MEG x 1 DRAM

Retuminé RAS and CAS HIGH terminates a mémory * (READ, WRITE, RAS-ONLY, CAS-BEFORE-RAS (CBR), or

cycleand decreases chip current to areduced standby level. HIDDEN refresh) so that all 512 combinations of RAS ad-

Also, the chip is preconditioned for the next cycle during the dresses (A0-A8) are executed at least every 8ms, regardless
U RAShigh time. Memory cell data is retained in its correct of sequence. The CBR refresh cycle will invoke the internal
m state by maintaining power and executing any RAS cycle refresh counter for automatic RAS addressing.

NV

FUNCTIONAL BLOCK DIAGRAM
FAST PAGE MODE

WE © 9N oD
WE DATAIN
CAS o I 1_J BUFFER
*EARLY-WRITE ’
No.20L00K |+— [DETECTION CIRCUIT DATA OUT ° Q
GENERATOR BUFER 1
" COLUMN
ADDRESS GEGODER
A BUFFER(10)
0
Al £ 2048 ---
A2 _ REFRESH [~ SENSE AMPLIFIERS
no CONTROLLER| _ | 1/0 GATING
A4 v
:2 REFRESH e
COUNTER
A7
A8
A9 1 i
ROW -A MEMORY
ADDRESS 2Q | st ARRAY
BUFFERS (10) = (g} ’
— NO.1CLOCK [ o V
RAS o GENERATOR >

+«—0 Vss

*NOTE: WE LOW prior to CAS LOW, EW detection circuit output is a HIGH (EARLY-WRITE)
CAS LOW prior to WE LOW, EW detection circuit output is a LOW (LATE-WRITE)

MT4C1024 1 2 Micron Teohndogy, inc., reserves the right to change products or specifications without notice.
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MICHDN MT4C1024

1 MEG x 1 DRAM

TRUTH TABLE
: ADDRESSES DATA

FUNCTION RAS CAS WE R 'c D (Data In) Q (Data Out)
Standby H H—X X X X Don't Care High-Z
READ L L H ROW | COL | Don’tCare Data Out
EARLY-WRITE L L L ROW | COL Data In High-Z
READ-WRITE L L H-L ROW | COL Data In Data Out
FAST-PAGE-MODE 1st Cycle L H-L H ROW | COL Don’t Care Data Out
READ 2nd Cycle L H-L H n/a COL | ‘Don't Care Data Out
FAST-PAGE-MODE 1st Cycle L H-L L ROW | COL Data In High-Z
EARLY-WRITE 2nd Cycle L H-L L n/a coL Data In High-Z
FAST-PAGE-MODE 1st Cycle L H-L | H-L ROW | COL Data In _Data Out
READ-WRITE 2nd Cycle L H-L | H—-L n/a COL Data In Data Out
RAS-ONLY REFRESH L H X ROW n/a -| DontCare |  High-Z
HIDDEN READ L—H-L L H ROW | COL Don’t Care Data Out
REFRESH WRITE L-H-L L L ROW | COL Data In High-Z
‘CAS-BEFORE-RAS REFRESH H-L L X X X Don't Care High-Z

MT4C1024 - 1 3 Micron Technology, Inc., reserves the right to change products or specifications wittiout notice.
REV. 4/92 - ©1992, Micron Technology, Inc.
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1 MEG x 1 DRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Any Pin Relative to VSs .......ccccvuuunie -1V to +7V mum Ratings” may cause permanent.da.mage to tl:le device.
Operating Temperature, T, (Ambient) ........ 0°C to +70°C This is a stress rating only and functional operation of the
Storage Temperature (Plastic) ...........o.cive.r -55°C to +150°C device at these or any other conditions above those indi-
Power Dissipation 600mW cated in the operational sections of this specification is not

Soldering Temperature (Soldering 10 Seconds) ........ 260°C implied. Exposure to absolute maximum rating conditions
Short Circuit Output Current 50mA for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1,3, 4,6, 7) (Veo = 5V £10%)

PARAMETER/CONDITION . ' SYMBOL | MIN | MAX | UNITS | NOTES
Supply Voltage Vce 45 5.5 \ 1
Input High (Logic 1) Voltage, All Inputs _ VIH 24 | Vce+i Vv 1
Input Low (Logic 0) Voltage, All Inputs Vi -1.0 0.8 \' 1
INPUT LEAKAGE CURRENT
Any Input OV < Vin < 6.5V ' h -2 2 uA
(All other pins not under test = 0V) -
OUTPUT LEAKAGE CURRENT (Q is disabled, OV < Vour < 5.5V) loz -10 10 pA
OUTPUT LEVELS VoH 24 Vv
Output High Voltage (lout = -5mA)
Output Low Voltage (lout = 4.2mA) VoL 0.4 \

MAX
PARAMETER/CONDITION SYMBOL -6 | -7 | -8 |UNITS | NOTES
STANDBY CURRENT: (TTL) Icct 2 2 2 | mA
(RAS = CAS = Vi)
STANDBY CURRENT: (CMOS) lcce 1 1 1 mA

(RAS = CAS = Vcc -0.2V)

OPERATING CURRENT: Random READ/WRITE
Average power supply current lccs 90 | 80 | 70 | mA 3,4
(RAS, CAS, Address Cycling: 1RC = 'RC (MIN))
OPERATING CURRENT: FAST PAGE MODE

Average power supply current lcca 70 (60 [ 50 | mA 3,4
(RAS = Vi; CAS, Address Cycling: 1PC = 1PC (MIN))
REFRESH CURRENT: RAS-ONLY

Average power supply current lccs 90 [ 80 | 70 | mA 3
(RAS Cycling; CAS = ViH: 1RC = 'RC (MIN))
REFRESH CURRENT: CAS-BEFORE-RAS
Average power supply current Icce 90 | 80 | 70 | mA 3,5
(RAS, CAS, Address Cycling: tRC = RC (MIN))

MT4C1024 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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Ml:HDN MT4C1024

1 MEG x 1 DRAM

CAPACITANCE
PARAMETER SYMBOL | MIN MAX | UNITS
Input Capacitance: A0-A9, D ) Cnt 5 pF
Input Capacitance: RAS, CAS, WE ' . Ci o7 pF
Output Capacitance: Q o Co 7 PF

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7, 8,9, 10, 11, 12, 13) (Vcc = 5.0V + 10%) '

AC CHARACTERISTICS . -6 -7 -8 :
PARAMETER ) SYM MIN MAX MIN MAX MIN MAX UNITS NOTES
Random READ or WRITE cycle time ‘RC 110 130 150 ns '
READ-WRITE cycle time RWC 135 155 175 ns
FAST-PAGE-MODE READ tPC 40 40 45 ns
or WRITE cycle time 3

1 FAST-PAGE-MODE READ- WRITE tPRWC 60 65 70 ns
cycle time ‘
Access time from RAS 'RAC 60 70 80 ns 14
Access time from CAS 'CAC 20 20 - 20 ‘ns 15
Access time from column address TAA 30 35 ) 40 ns
Access time from CAS precharge | 'CPA 35 40 45 ns
RAS pulse width 'RAS 60 100,000 |. 70 100,000 80 100,000 ns
RAS pulse width (FAST PAGE MODE) RASP 60 100,000 70 100,000 80 100,000 ns
‘RAS hold time RSH 20 20 . 20 ' ns
RAS precharge time ‘RP 40 50 60 ns
‘CAS pulse width 'CAS 20 100,000 20 100,000 20 100,000 ns
CAS hold time 'CSH 60 70 80 ns
‘CAS precharge time 'CPN 10 10 10 ns 16
CAS precharge time (FAST PAGE MODE)| 'CP 10 10 10 ns
‘RAS to CAS delay time ‘RCD 20 40 20 50 20 60 ns 17
‘CAS to RAS precharge time 'CRP 5 5 5 ns
Row address setup time tASR 0 0 0 ns
Row address hold time 'RAH 10 10 10 ns
RAS to column 'RAD 15 30 15 35 15 40 ns 18
address delay time
Column address setup time tASC 0 0 0 ns
Column address hold time ) {CAH 15 15 15 ns
Column address hold time AR 45 55 60 ns
(referenced to RAS)
Column address to RAL 30 35 40 ns
RAS lead time
Read command setup time tRCS 0 0 0 ns
Read command hold time 'RCH 0 ) 0 ns 19
(referenced to CAS)
Read command hold time tRRH 0 0 0 ns 19
(referenced to RAS)
CAS to output in Low-Z 'CLZ 0 0 0 ns
Output buffer turn-off delay OFF 0 20 0 20 0 20 ns 20
'WE command setup time wcs 0 0 0 ns 21

MT4C1024 : B 1 5 Micron Technology, Inc., reserves the right to changs products or specifications without notice.
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MlCRDN MT4C1024

1 MEG x 1 DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7, 8, 9, 10, 11, 12, 18) (Vec = 5V £10%)

: AC CHARACTERISTICS ) -6 -7 -8
n PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS NOTES
> Write command hold time WCH - 10 15 15 ns
g Write command hold time 'WCR 45 55 60 ns
(referenced to RAS)
Write command pulse width - ‘Wp 10 15 15 ns
Write command to RAS lead time 'RWL 20 20 | 20 ns
Write command to CAS lead time 'CWL 20 20 20 ns
Data-in setup time DS 0 0 : . 0 ns | - 22
Data-in hold time 'DH 15 15 15 ns 22
Data-in hold time 'DHR 45 55 ) 60 ns
(referenced to RAS) )
RAS to WE delay time 'RWD 60 ) 70 : 80 ) ns 21
Column address tAWD 30 35 40 ns |- 21
to WE delay time N .
‘CAS to WE delay time tCWD 15 20 20 ns 21
Transition time (rise or fall) T 3 50 3 50 3 50 ns 9,10
Refresh period (512 cycles) ‘REF 8 8 8 ms '
RAS to CAS precharge time ‘RPC 0 0 ) . ns
‘CAS setup time ICSR 10 . 10 10 ns 5
| (CAS-BEFORE-RAS refresh) ) ’ .
TAS hold time ; {CHR 10 , 5 15 ns | &
(CAS-BEFORE-RAS refresh)
l;;‘f: /324 1 o 6 Micron Technology, Inc., reserves the right to change products ;: ;ggcﬂfcar:‘:‘n: ;nhhn:u;;;«ﬁ



MT4C1024

1 MEG x 1 DRAM

NOTES

1. All voltages referenced to Vss.

2. This parameter is sampled.Vcc = 5V £10%,f = 1 MHz.

3. Iccis dependent on cycle rates.

4. Iccis dependent on output loading and cycle rates.

Specified values are obtained with minimum cycle

time and the output open.

Enables on-chip refresh and address counters.

The minimum specifications are used only to indicate

cycle time at which proper operation over the full

temperature range is assured.

7. An initial pause of 100s is required after power-up
followed by any eight RAS cycles before proper
device operation is assured. The eight RAS cycle
wake-up should be repeated any time the ‘REF
refresh requirement is exceeded.

8. AC characteristics assume 'T = 5ns.

9. Vi (MIN) and ViL (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between Vi1 and V1L (or between ViL
and VH).

10. In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vi and
VI (or between ViL and ViH) in a monotonic manner.

11. If CAS = Vi, data output is High-Z.

12. If CAS = Vi, data output may contain data from the
last valid READ cycle.

13. Measured with a load equivalent to 2 TTL gates and
100pF.

14. Assumes that 'RCD < 'RCD (MAX). If {RCD is greater
than the maximum recommended value shown in this
table, 'RAC will increase by the amount that ‘RCD
exceeds the value shown.

15. Assumes that 'RCD > 'RCD (MAX). '

16. If CAS is LOW at the falling edge of RAS, Q will be
maintained from the previous cycle. To initiate a

A

new cycle and clear the data out buffer, CAS must be
pulsed HIGH for 'CPN.

17. Operation within the 'RCD (MAX) limit ensures that
tRAC (MAX) can be met. 'RCD (MAX) is specified as
a reference point only; if '/RCD is greater than the
specified '/RCD (MAX) limit, then access time is
controlled exclusively by CAC.

18. Operation within the 'RAD (MAX) limit ensures that
fRAC (MIN) and *CAC (MIN) can be met. 'RAD
(MAX) is specified as a reference point only; if tRAD
is greater than the specified 'RAD (MAX) limit, then
access time is controlled exclusively by tAA.

19. Either 'RCH or 'RRH must be satisfied for a READ
cycle.

20. tOFF (MAX) defines the time at which the output
achieves the open circuit condition, and is not
referenced to VoH or VoL.

~ 21.'WCS, 'RWD, tAWD and {CWD are restrictive

operating parameters. If ‘WCS > tWCS (MIN), the
cycle is an EARLY-WRITE cycle and the data output
will remain an open circuit throughout the entire
cycle. If ‘RWD 2 'RWD (MIN), tAWD = tAWD (MIN)
and 'CWD 2 *CWD (MIN), the cycle is a READ-
WRITE and the data output will contain data read
from the selected cell. If neither of the above
conditions is met, the cycle is a LATE-WRITE and the
state of Q is indeterminate (at access time and until
CAS goes back to V).

22: These parameters are referenced to CAS leading edge
in EARLY-WRITE cycles and WE leading edge in
LATE-WRITE or READ-MODIFY-WRITE cycles.

23. A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case, WE = LOW.

MT4C1024
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M'HDN MT4C1024

1 MEG x 1 DRAM

READ CYCLE

RC
RAS trP
. Vg
s Vi C R
tosH
1 1
< tRSH RRH
L fcRP tRCD. tcas
— V-
s Wl S & /l
tAR
tRAD RAL I
1
tAsR tRAH tasc tcAH
Viy
aoor Wi ROW m COLUMN X/ X ROW
1
I ‘ tRoS | ROH
V<
" W i 7
: tan
' tRAC
! tcac IoFF
ez
Q zgf - OPEN 3 VALID DATA OPEN
EARLY-WRITE CYCLE
tRe
'RAS \ Rp
vy = R
ms vl . T
tosH
tRSH
|<CRP. tRCD tcas
— VlH -
[ i
AR
RAD tRAL
tAsR RAH tasc tcAH
2SR ] |50
BRI ) S TN o
towL i
!
tRWL
* twer '
twes twel
wp
WE VM
We vl
tDHR
! bs toH
D ¥{|’_‘ ﬂ VALID DATA
Q 3&“: OPEN
7
//) DON'T CARE
XX
KX UNDEFINED
MT4C1024 1 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)

tRwe
tRAS I tRP
s T / | N—
fosH
tRSH
i ‘chp tRcD ‘oas
R \
AR
|l._trap i tRAL
tASR tRAH tasc cAH
oon Y K ron ) X Y
RwD | tow |
tres | towp wwe
tawp twp

CAS

ADDR

Q

& T

tDs
<25, |

N i,

1DH
LA

o VH =

e /1/////// N SIS
| ! txc
! _tcac toFF,
—~1 torz|
Q 38{‘: OPE RN VALID DATA OPEN
FAST-PAGE-MODE READ CYCLE
tRASP tRP
i i\
tcsH trc : RSH
tcRP. tRCD toas ep cas tcp tcas fopN i
Wi ! /7 A
RAD - tRAL
SR || tRAH ltase fcaH, <tAsc |l _teat tasc_ || tcan
M :@i ROW COLUMN COLUMN Smg COLUMN 7 711X row
‘ ‘ I Hes o] I‘--’] l-—‘nctsHCH_’ '0-*| L'—‘Rcs 'RCT‘C.I [=—tRRH
Ve & T N/
| tan ! tha '[ taa
tRAC icpa fcpa
! tcac | lorg, tcac | loFg tcac | ftorr
torz —| oz | torz —|
g s 9 @@‘i‘r’? BATR BATR OPEN

DONT CARE

UNDEFINED

1T4C1024
IEV. 4/92
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MlanN MT4C1024

1 MEG x 1 DRAM

FAST-PAGE-MODE EARLY-WRITE CYCLE

tRASP 1<_RP. )
R f -
tosH trc tRSH
i crP tReD fcas cp tcas cp fcas o tePn
cAs x‘lf :J f £ /
AR
RAD RAL
tASR 'RAH, tasc cAH tasc_ || lcAH, tASC, fcAH,
ADDR M :m( ROW comn XK comm v X/ COLUMN 7 ROW
towL | towL | towL. |
twes tweH twes twer twes tweH
we | we | we__
= % T , A s
| twor RWL |
[ 'DHR
! tps ton 'os toH ‘os ton
o VM / VALID DATA @( VALID DATA VALID DATA W / / / / // /
Q ¥:r = OPEN
FAST-PAGE-MODE READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)
tRASP. f twp
s o , —
tosH *tpc / tPRWC RSH
i tReD tcas | top toas tcp fcas toPN i
Rl \ N\
AR
'RAD RAL
tASR tRAH_ tasc {CAH, tasc, 1cAH, tasc caH,
ADDR ‘\;:f ROW ,L% COLUMN m{ COLUMN // COLUMN ﬂ / //o( ROW
tawp | ] w | ||
tRes,_| tow, towr, towl I
o | |The”| | o L gy o | (T
towp={ = towp-»| ’—— fcwp—| I—— :
T .} | ﬂ , IJ Y
‘ : s || toy !ps || toH los, || JoH
[ iniamy [hisiam| Il

o W /% vALID DATA /% vauio oaTA W/ /)% vaLIo oATA WY,

| tan | tan | tan
! ' tcPa . tcpa
RAC
feac | [JorE teac belid fcac | = toFF

oz |- torz | oz | |-
Vow-____ - - . VALID VALID VALID :
QoL = OPEN DATA DATA DATA " OPEN

DONT CARE

*PC is for LATE-WRITE only. % uNDEFINED
MT4C1024 . 1 - 1 0 Micron Technology, Inc., reserves the right to change products or specifications without notice,
REV. 4/92 ©1992, Micron Technology, Inc:
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MICRON 1 MEG x 1 DRAM

RAS-ONLY REFRESH CYCLE
(ADDR = A0-A8; A9 and WE = DON'T CARE)

tRC

'RAS RP
R ! i
L cRp ‘npgi
o f X/
tasr tRAH
Sl /) row SIS Row
a Vg = OPEN

CAS-BEFORE-RAS REFRESH CYCLE
(A0-A9 and WE = DON'T CARE)

P RAS tRp. tRAS

ms VI
1

| ARG,
1
tcpy csR CHR RPC, lcsR CHR
[ '

a VP Z OPEN

HIDDEN REFRESH CYCLE 2
(WE = HIGH)

(READ) (REFRESH)
'RAS R 'RAS
o — R —
RAS vz i
J, tcRP tRcD RSH tcHR
PRV ————————
s v f N\
AR
tRAD tRAL
ASR 'RAH, tasc, tCAH_

ADDR ¥{E:m ROW m comn W7

| -
'RAC
I
tcac
—|  |=—torF
o1z ‘o
E ¥8{.” = OPEN- RN VALID DATA §— OPEN —
7
DON'T GARE
e
UNDEFINED
MT4C1024 1 1 1 Micron Technology, Inc., reserves the right to change products o; gsgzen;fnwanoni sv‘;'m“:‘ux not:ce,
- : ©1992, Micron logy, Inc.
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MT4C1024 L
1 MEG x 1 DRAM

DRAM

1 MEG x 1 DRAM

LOW POWER,
EXTENDED REFRESH

FEATURES

¢ Industry standard x1 pinout, timing, functions and

packages

High-performance, CMOS silicon-gate process

Single +5V +10% power supply

Low power, .3mW standby; 150mW active, typical

All inputs, outputs and clocks are fully TTL

compatible

¢ Optional FAST PAGE MODE access cycle

¢ Refresh modes: RAS-ONLY, CAS-BEFORE-RAS (CBR),
HIDDEN and BATTERY BACKUP (BBU)

¢ 512-cycle extended refresh in 64ms

o Low CMOS STANDBY CURRENT, 200pA maximum

e o o o

OPTIONS MARKING
¢ Timing
70ns access -7
80ns access -8
100ns access -10
e Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
Plastic TSOP (300 mil)*** TG
Plastic ZIP (350 mil) : Z

NOTE: Available in die form (commercial or military) or military ceramic
packages. Please consult factory for die data sheets or refer to Micron’s
Military Data Book.

¢ Operating Temperature, T,
Commercial (0°C to +70°C) None
Industrial (-40°C to +85°C) IT

® Part Number Example: MT4C1024DJ-7 L

GENERAL DESCRIPTION

The MT4C1024 L is a randomly accessed solid-state
memorycontaining 1,048,576 bits organized inax1 configu-
ration. During READ or WRITE cycles, each bit is uniquely
addressed through the 20 address bits, which are entered 10
bits (A0-A9) at a time. RAS is used to latch the first 10 bits
and CAS the latter 10 bits. READ and WRITE cycles are
selected with the WE input. A logic HIGH on WE dictates
READ mode while a logic LOW on WE dictates WRITE
mode. During a WRITE cycle, data in (D) is latched by the
fallingedge of WE or CAS, whichever occurslast. If WE goes
LOW prior to CAS going LOW, the output pin, data out (Q),
remains open (High-Z) until the next CAS cycle. If WE goes
LOW after data reaches the output pin, Q is activated and

~ PIN ASSIGNMENT (Top View)

18-Pin DIP 20-Pin ZIP
(N-1) (O-1)
\ * = .
D1 18 Vs A9 1R, cas
WE 2 17Q Q 3= 44 Ves
— —_— D 5|2 —_—
RAS [|3 16 [] CAS RAS 7 =16 - WE
-
T[4 15 [ A" S =8 TF*
NC 9f_
A0 (|5 14 [] A8 _=110° NC
A0 11z
A6 13[]A7 A2 131712 A
A2[]7 12 ] A6 Vee 15]= :; :i
A3 |8 11 {1 A5 A5 17 -.1‘_: 18 AB
Vee [|9 10 ] A4 AT 1812 100 as
20-Pin SOJ 20-Pin TSOP
(Q-1) (R-1)
_bot 260 Vss _Dm1 26 O Vss
WEQ2 shaQ - WEe2 - 2%5mQ
RAS 03 24 b CAS RAS ™3 24 M CA
~TF /4 230 NG “TF o 4 23 INC
NC {5 2b A9 NCT 5 22 A9*
Ao 19 1810 A8 A0 9 18 A8
A1 010 17]1 A7 © A0 17 A7
A2 g 11 160 A6 A2 11 16 A6
A3 12 150 A5 A3 12 15mA5
Vee Q13 . 140 A4 Ve 13 14 D A4

*Address not used for RAS-ONLY refresh
**TF = Test Function; Vin must not exceed Vcc+1V for normal operation

***Consult factory on availability of reverse pinout TSOP packages

retains the selected cell data as long as CAS remains LOW
(regardless of WE or RAS). This late WE pulse results ina
READ-WRITE cycle.

FAST PAGE MODE operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row address (A0-A9) defined page boundary. The FAST
PAGE MODE cycle is always initiated with a row address
strobed-in by RAS followed by a column address strobed-
in by CAS. CASmay be toggled by holding RAS LOW and
strobing-indifferentcolumnaddresses, thus executing faster
memory cycles. Returning RAS HIGH terminates the FAST
PAGE MODE operation.

MT4C1024 L
REV. 4/92
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MT4C1024 L

1 MEG x 1 DRAM

Returnmg RAS and CAS HIGH terminates a memory
cycleand decreases chip current to areduced standby level.
Also, the chipis preconditioned for thenextcycle during the
U RAS high time. Memory cell data is retained in its correct

(READ, WRITE, RAS-ONLY, CAS-BEFORE-RAS (CBR), or
HIDDEN refresh) so that all 512 combinations of RAS ad-
dresses (A0-A8) are executed atleastevery 64ms, regardless
of sequence. The CBR refresh cycle will invoke the internal

I state by maintaining power and executing any RAS cycle

NV

refresh counter for automatic RAS addressing.

FUNCTIONAL BLOCK DIAGRAM
LOW POWER, FAST PAGE MODE

WE © D___. ———— D
—_— DATA IN
CAS o I BUFFER ’
*EARLY-WRITE ' :
NO.20LOCK +— [DETECTION CIRCUIT DATA OUT °
GENERATOR BUFER |
Dl ADDRESS DECODER
A0 o BUFFER(10)
K
A2 o REFRESH T
SENSE AMPLIFIERS
o o CONTROLLER| _ | 1/0 GATING J
A4 © 7
0 e 2048
22 REFRESH
COUNTER
A7 o ,
A8 ©
A9 o i
, z8 | | MEMORY
oQ |sn2 ARRAY
T o '
J w :
T o
J— NO. 1 CLOCK | <+«——o0 Vcc
RAS o————| GENERATOR

<+—0 Vss

*NOTE: WE LOW pnor to CAS LOW, EW detection circuit output is a HIGH (EARLY- WRITE)
CAS LOW prior to WE LOW, EW detection circuit output is a LOW (LATE-WRITE)

MT4C1024 L
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MT4C1024 L

1 MEG x

1 DRAM

TRUTH TABLE
ADDRESSES DATA

FUNCTION RAS CAS WE R ¢ D (Data In) Q (Data Out)
Standby H H-X X X X Don’t Care High-Z
READ L L H ROW | COL Don’t Care Data Out
EARLY-WRITE L L L ROW | COL Data In High-Z
READ-WRITE . L L H-L ROW | COL Data In Data Out
FAST-PAGE-MODE 1st Cycle L H-L H ROW | COL Don’t Care Data Out
READ 2nd Cycle L H-L H n/a COL Don’t Care Data Out
FAST-PAGE-MODE 1st Cycle L H-L L ROW | COL Data In High-Z
EARLY-WRITE 2nd Cycle L H-L L n/a CcoL Data In High-Z
FAST-PAGE-MODE 1st Cycle L H-L | H-L ROW | COL Data In Data Out
READ-WRITE 2nd Cycle L H-L H-L n/a CcoL Data In Data Out
RAS-ONLY REFRESH L H X ROW n/a Don’t Care High-Z
HIDDEN READ L—H-L L H ROW | COL | Don't Care Data Out
REFRESH . WRITE L—-H-L L L ROW | COL Data'ln High-Z
CAS-BEFORE-RAS REFRESH H-L L X X X Don’t Care High-Z
BATTERY BACKUP REFRESH H—-L L X X X Don't Care High-Z-

MT4C1024 L
REV. 4/92
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MT4C1024 L
1 MEG x 1 DRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss ..............c.... -1V to +7V
Operating Temperature, T, (Ambient) ........ 0°C to +70°C
Storage Temperature (Plastic) ......c..co...evee. -55°C to +150°C
Power Dissipation 600mW
Soldering Temperature (Soldering 10 Seconds) ........ 260°C
Short Circuit Output Current 50mA

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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(Notes: 1, 3, 4, 6, 7) (Vcc = 5V £10%)

(RAS = CAS = ViH)

PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
Supply Voltage Vce 4.5 5.5 \' 1
Input High (Logic 1) Voltage, All Inputs ViH 2.4 | Vce+1 \ 1
Input Low (Logic 0) Voltage, All Inputs Vi -1.0 0.8 Vv 1
INPUT LEAKAGE CURRENT
Any Input OV < VIN< 6.5V I -2 2 pA
(All other pins not under test = 0V) )
OUTPUT LEAKAGE CURRENT (Q is disabled; 0V < Vout < 5.5V) loz -10 10 pA
OUTPUT LEVELS VoH 24 \'
Output High Voltage (lout = -5mA)
Output Low Voltage (lout = 4.2mA) VoL 0.4 \'
MAX

. PARAMETER/CONDITION SYMBOL -7 | -8 | -10 |UNITS | NOTES

STANDBY CURRENT: (TTL) lect 2 2 2 | mA

STANDBY CURRENT: (CMOS)
(RAS = CAS = Vcc -0.2V)

lcc2 200 {200 | 200 | pA

OPERATING CURRENT: Random READ/WRITE
Average power supply current
(RAS, CAS, Single Address Cycling: 'RC = IRC (MIN))

lcca 75 | 65 | 60 [ mA 3,4

OPERATING CURRENT: FAST PAGE MODE
Average power supply current .
(RAS = ViL; CAS, Address Cycling: 'PC = 'PC (MIN))

lcca 55 | 45 | 40 | mA 3,4

REFRESH CURRENT: RAS-ONLY
Average power supply current
(RAS Cycling; CAS = ViH: tRC = 'RC (MIN))

lccs 75 | 65 | 60 | mA 3

REFRESH CURRENT: CAS-BEFORE-RAS (CBR)
Average power supply current
(RAS, CAS, Address Cycling: 'RC = 'RC (MIN))

lcce 75 | 65| 60 | mA 3,5

REFRESH CURRENT: BATTERY BACKUP (BBU)

OPEN), RC = 125us (512 rows at 125us = 64ms)

Average power supply current during BATTERY BACKUP refresh:
CAS =0.2Vor CAS-BEFORE-RAS cycling; RAS = RAS (MIN) to lcc7 200 | 200|200 | pA
1us; WE, A0-A9 and DN = Vcc -0.2V or 0.2V (Din may be left

Nw
N o
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MT4C1024 L

1 MEG x 1 DRAM

CAPACITANCE
PARAMETER SYMBOL | MIN | MAX | UNITS | NOTES
Input Capacitance: A0-A9, D Cn 5 - pF 2
Input Capacitance: RAS, CAS, WE Ci 7 pF 2
Output Capacitance: Q Co 7 pF 2

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6, 7, 8,9, 10, 11, 12, 13) (Vcc = 5V £10%)

AC CHARACTERISTICS -7 -8 -10

PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS NOTES

Random READ or WRITE cycle time 'RC 130 150 180 ns

READ-WRITE cycle time tRWC 155 175 205 ns

FAST-PAGE-MODE READ 'PC 40 45 55 ns

or WRITE cycle time

FAST-PAGE-MODE READ-WRITE tPRWC 65 70 85 ns

cycle time

Access time from RAS RAC 70 80 100 ns 14

Access time from CAS fCAC 20 20 25 ns 15

Access time from column address TAA 35 40 50 ns

Access time from CAS precharge ICPA 40 45 50 ns

RAS pulse width RAS 70 100,000 80 100,000 100 100,000 ns

RAS pulse width (FAST PAGE MODE) RASP 70 100,000 80 100,000 100 100,000 ns

RAS hold time 'RSH 20 20 25 - ns

RAS precharge time RP 50 60 70 ns

CAS pulse width ICAS 20 100,000 20 100,000 25 100,000 ns

CAS hold time ICSH 70 80 100 ns

‘CAS precharge time ICPN 10 10 15 ns 16

CAS precharge time (FAST PAGE MODE)| 'CP 10 10 10 ns

RAS to CAS delay time 'RCD 20 50 20 60 25 75 ns 17

‘CAS to RAS precharge time 'CRP 5 5 5 ns

Row address setup time 'ASR 0 0 0 ns

Row address hold time 'RAH 10 10 15 ns

RAS to column- tRAD 15 35 15 40 20 50 ns 18

address delay time

Column address setup time TASC 0 0 0 ns

Column address hold time iCAH 15 15 20 ns

Column address hold time ‘AR 55 60 70 ns

(referenced to RAS)

Column address to RAL 35 40 50 ns

RAS lead time

Read command setup time tRCS 0 0 0 ns

Read command hold time ‘RCH 0 0 0 ns 19

(referenced to CAS)

Read command hold time 'RRH 0 0 0 ns 19

(referenced to RAS)

'CAS to output in Low-Z ‘cLz 0 0 0 ns

Output buffer turn-off delay 'OFF 0 20 0 20 0 20 ns 20

'WE command setup time twes 0 0 0 ns 21
:;\4’01/%2;4 L 1 _1 7 Micron Technology, Inc., reserves the right to change products g; xcmfcer‘g? m;;m



MT4C1024 L
MICRON 1 MEG x 1 DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
: (Notes: 6,7, 8,9, 10,11, 12, 13) (Vcc = §V +10%)

U AC CHARACTERISTICS -7 -8 -10
m PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS NOTES
> Write command hold time tWCH 15 15 20 ns
g Write command hold time WCR 55 60 75 ns
(referenced to RAS)
Write command pulse width ‘wp 15 15 20 ns
Write command to RAS lead time TRWL 20 20 25 ns
Write command to CAS lead time 'CWL 20 20 25 ns
Data-in setup time DS 0 0 0 ns 22
Data-in hold time 'DH 15 15 20 ns 22
Data-in hold time ) DHR 55 - 60 75 ns
(referenced to RAS)
RAS to WE delay time fRWD 70 80 100 ns 21
Column address tAWD 35 40 50 ns 21
to WE delay time .
‘CAS to WE delay time 'CWD © 20 20 25 ns 21
Transition time (rise or fall) T 3 50 3 50 3 50 ns 9,10
Refresh period (512 cycles) ‘REF 64 64 64 ms |
RAS to CAS precharge time 'RPC 0 0 0 ns
‘CAS setup time ‘ ICSR 10 10 1 10 ns 5
(CAS-BEFORE-RAS refresh)
‘CAS hold time } {CHR 15 15 15 ns 5
(CAS-BEFORE-RAS refresh)

MT4C1024 L 1 1 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY, INC

MT4C1024 L
1 MEG x 1 DRAM

NOTES

1. All voltages referenced to Vss.

. This parameter is sampled. Vcc = 5V £10%,f = 1 MHz.

2

3. Iccis dependent on cycle rates.

4. Iccis dependent on output loading and cycle rates.

Specified values are obtained with minimum cycle

time and the output open.

Enables on-chip refresh and address counters.

The minimum specifications are used only to indicate

cycle time at which proper operation over the full

temperature range is assured.

7. Aninitial pause of 100ys is required after power-up
followed by any eight RAS cycles before proper
device operation is assured. The eight RAS cycle
wake-up should be repeated any time the 'REF
refresh requirement is exceeded.

8. AC characteristics assume 'T = 5ns.

9. Vi (MIN) and V. (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between ViH and V1L (or between VIL
and V).

10. In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vix and
Vi (or between ViL and ViH) in a monotonic manner.

11. I CAS = Vi, data output is High-Z.

12. If CAS = Vi, data output may contain data from the
last valid READ cycle.

13. Measured with a load equivalent to 2 TTL gates and
100pF.

IS

14. Assumes that 'RCD < 'RCD (MAX). If 'RCD is greater
than the maximum recommended value shown in this

table, 'RAC will increase by the amount that '‘RCD
exceeds the value shown.

15. Assumes that 'RCD > 'RCD (MAX).

16. If CAS is LOW at the falling edge of RAS, Q will be
maintained from the previous cycle. To initiate a
new cycle and clear the data out buffer, CAS must be
pulsed HIGH for 'CPN.

17. Operation within the 'RCD (MAX) limit ensures that
tRAC (MAX) can be met. 'RCD (MAX) is specified as
a reference point only; if tRCD is greater than the
specified tRCD (MAX) limit, then access time is
controlled exclusively by ‘CAC.

18. Operation within the fRAD (MAX) limit ensures that
tRAC (MIN) and *CAC (MIN) can be met. ‘RAD
(MAX) is specified as a reference point only; if ‘RAD
is greater than the specified 'RAD (MAX) limit, then
access time is controlled exclusively by tAA.

19. Either 'RCH or 'RRH must be satisfied for a READ
cycle.

20. tOFF (MAX) defines the time at which the output
achieves the open circuit condition, and is not
referenced to VoH or VoL. |

21. tWCS, tRWD, tAWD and {CWD are restrictive
operating parameters in LATE-WRITE, and READ-
MODIFY-WRITE cycles only. If tWCS 2 tWCS (MIN),
the cycle is an EARLY-WRITE cycle and the data
output will remain an open circuit throughout the
entire cycle. If 'RWD = 'RWD (MIN), tAWD = tAWD
(MIN) and *CWD 2 {CWD (MIN), the cycle is a
READ-WRITE and the data output will contain data
read from the selected cell. If neither of the above
conditions is met, the cycle is a LATE-WRITE and the
state of Q is indeterminate (at access time and until
CAS goes back to V).

22. These parameters are referenced to CAS leading edge
in EARLY-WRITE cycles and WE leading edge in
LATE-WRITE or READ-MODIFY-WRITE cycles.

23. A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case, WE = LOW.

24. BBU current is reduced as '‘RAS is reduced from its
maximum specification during the BBU cycle.

MT4C1024 L
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MICHDN MT4C1024 L

1 MEG x 1 DRAM

READ CYCLE

Re
RAS tap
JE
s i C N . I
osH
1 1)
RSH '‘RRH
I cRP tRCD tcas
V-
CAS' Vi - N\ / /|
tAR
tRAD tRAL I
1
tasr tRAH tasc cAH
PSR |
v
1)
] | Res T RCH
— Vi - ¥
W Vs W, i T,
tan
' tRAC
! tcac IoFF
oz
Q ¥8E = OPEN VALIDDATA % OPEN

'EARLY-WRITE CYCLE

tRe
RAS N tRP
oV Ty
R
csH
[
RSH
h tcrP tRCD tcas
— VlH -
CAS ViL — ﬁ
tAR
RAD tRAL
tASR tRAH tasc tcaH
2SR ||l BAH
aopR VM ROW 1 COLUMN Y ﬂ ROW
fowL I
tRwL o
twer
twes tweH
twp
WE VIH = ’
WE vip Y %
'DHR
! tos toH
D 3:{‘ ﬁ VALID DATA W
VOH — OPE
@ vol - N
[/
/] DON'T CARE
|
| UNDEFINED
MT4C1024 L 1 20 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MT4C1024 L

1 MEG x 1 DRAM

READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)

N
o
m,
>
=

ms ! 4?1 AN
) tcrP RcD '?cs:s

oas. WM . N\ 2
] tASR :::: tasc ;z:\:

ADDR ‘\f}f W ROW jm . ]COLUMN ) {N ,_// ' //////0( ROW

tres _| towp RwL
w ¢ Z7 -/
o W LI /‘/// Wi I////// ///Q/A{/>Z VALID DATA

tore
’ —| torz|=—
Q zgr: OPEN X L VALID DATA OPEN

FAST-PAGE-MODE READ CYCLE

RASP tRp
== VH —
RAS V|| _ -
osH tpc RSH
1 terp tRCD fcas fop fcas fcp cAs fcPN
CAS VM — ; w r
oA v C N ; ; /] \
AR
tRAD 'RAL
tASR RAH tAsC, CAH tASC oA, tasc tcaH
N -
ADDR v}f ROW @ COLUMN COLUMN W COLUMN W D( ROW
4 ‘--—‘Rcs I--—-chs ‘Rc_>l ~—tRAH
e tRCH—| r* tRCH—={ ]4- H

— Vg =
WE Wi N/
[
: tan | tan | tan
tRAC ' topA i tcPA
l
tcac loFp - tcAc loFp tcac I

toiz—>] |- torz—| | torz —|
Vou - - VALID VALID o VALD
Q@ VoL - OPEN DATA DATA 4 _oata } OPEN

DONT CARE

UNDEFINED

T4C1024 L 1 2 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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Ml:HDN MT4C1024 L

1 MEG x 1 DRAM

)
. FAST-PAGE-MODE EARLY-WRITE CYCLE
U ‘Rasp |-RP )
m e i f —
tosH tpc tRSH
> 1 terp tReD tcas cp. tcas op tcas 1o fopn
= = W
AR
RAD RAL
tASR, RAH, tASC, 1CAH, AsC oM tASC, cAH
ADDR VM :%(’ ROW ] { coLumn X/ con XTI column /K__row
towL | tow. I towL ‘
wes weH twes tweH twes weH
twp twe twp )
w W 77 7 % 1% i
| 'wer |
| oA
! tos tDH 'ps toH tos toH
o VM L VALID DATA E@Z VALID DATA @( vauoorta X777 /)
Q &:{‘ = OPEN

FAST-PAGE-MODE READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)

RASP I P
ms Vi Z )
tosH *pg / tPRWG RSH
1< CRP tRCD tcas cp toas fcp tcas fopn |
GRS YH -~ X
CAS vip -/ /j
AR
RAD RAL
t, 1, 1 1
tasR, tRAH, 'ASC lcan ASC, CAH asc, || loan,

ADDR ‘\5{[‘ m ROW »@{ COLUMN 0; COLUMN W{ COLUMN / / »( ROW

tRwp |

tRes_ | towl towl
_tawp | ! twp. tawD twp
[ AWD_ <___.".

towp->| | towp-] towp—|

tAWD wp
|« AWD | *’

= ' I o iy

| '[is toH tos, || toH 1
Vi <
o gz 7 VALID DATA | /) VALID DATA 777 e oara X77T17/7777) 7
a | tan | tan
: ' toPA ' tcpa
tRac
feac loFp tcac toFg tcac < toFF

oz - |- oz | |- oz |-
Vow-___ VALD % { VALID VALID
Q oL - OPEN DATA DATA DATA } OPEN

DON'T CARE

*IPC is for LATE-WRITE only. XX unpEeFINED
MT4C1024 L 1 2 2 Micron Technology, Inc., reserves the right to change products or specifications without notice
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MICRON 1 MEG x 1 DRAM

RAS-ONLY REFRESH CYCLE
(ADDR = A0-A8; A9 and WE = DON'T CARE)
tRe
tRAS tRP
s v N )
| tcrpP _ml
R, /
tASR tRAH i
/), S /] T
Q ¥8E z OPEN
EA§-BEFORE-__§A§ REFRESH CYCLE
(A0-A9 and WE = DON'T CARE)
tRp tRAS tRp 'RAS
ms VI ] N i ¥ /
tRPC
_tepn |, tosr ICHR |\RPC, _ tcsR | loHR_,
w WA }’—J& J‘—
a ¥8{': OPEN
BATTERY BACKUP REFRESH CYCLE
(A0-A9 and WE = DON'T CARE) '
125ps
tpp tRAS tRp tRAs
tRPC
tRPC

tepn |, _tesr fcHR | tcsR {CHR
B
= W ) ] —

a V@ OPEN

DON'T CARE

RR3 UNDEFINED

MT4C1024 L: 1 2 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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HIDDEN REFRESH CYCLE =
(WE = HIGH)
(READ) (REFRESH)
tRAS . RP tRAS
S i il ] i
tcrp tRCD RSH : tcHR
—— V= —
chs v F N Jj
) tAR
RAD tRAL
tASR tRAH_, tasc tcAH
|
ADDR 3}5:@( ROW m; comn X7/
3 ‘AA
tRAC
1,
thf -  [*toFF
Q ¥8E i OPEN VALID DATA J— oPeN —
DON'T CARE
XX
KX UNDEFINED
3
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MICRON

TECHNC

MT4C1026
1 MEG x 1 DRAM

DRAM

MEG x 1 DRAM

STATIC COLUMN

FEATURES

¢ Industry standard x1 pinout, timing, functions and

packages

High-performance, CMOS silicon-gate process

Single +5V £10% power supply

Low power, 3mW standby; 175mW active, typical

All inputs, outputs and clocks are fully TTL

compatible

512-cycle refresh in 8ms

o Refresh modes: RAS-ONLY, CAS-BEFORE-RAS (CBR),
and HIDDEN

¢ Optional STATIC COLUMN access cycle

OPTIONS MARKING
¢ Timing
70ns access 4
80ns access ) i -8
100ns access -10

* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
Plastic ZIP (350 mil) VA

NOTE: Available in die form (commercial or military) or military ceramic
packages. Please consult factory for die data sheets or refer to Micron’s
Military Data Book.

GENERAL DESCRIPTION

The MT4C1026 is a randomly accessed solid-state mem-
ory containing 1,048,576 bits organized in a x1 configura-
tion. During READ or WRITE cycles, each bit is uniquely
addressed through the 20 addressbits, which are entered 10
bits (A0-A9) at a time. RAS is used to latch the first 10 bits
and CAS the latter 10 bits. A READ or WRITE cycle is
selected with the WE input. A logic HIGH on WE dictates

READ mode while a logic LOW on WE dictates WRITE

mode. During a WRITE cycle, data in (D) is latched by the
fallingedge of WE or CAS, whichever occurslast. f WE goes
LOW prior to CAS going LOW, the output pin, data out (Q),
remains open (High-Z) until the next CAS cycle. If WE goes
LOW after data reaches the output pin, Q is activated and
retains the selected cell data as long as CAS remains LOW
(regardless of WE or RAS). This late WE pulse results in a
READ-WRITE cycle.

STATIC COLUMN operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row address (A0-A9) defined pageboundary. After the first

PIN ASSIGNMENT (Top View)

18-Pin DIP 20-Pin ZIP
(N-1) (O-1)
D1 18] vss M9 1R, s
WE[2 17fQ Q 3 ves
RAS (|3 16 [] CAS _b 5:".—.6 WE
T[4 15[A H::‘g ;_’}: 8 TP
A0 [|5 14 [) A8 A0 11 _={10 NC
“={12 A1
A6 13[JA7 A2 13
A7 12 f] A6 Vee 15 -_‘:_‘ :g :i
A3[|8 11 []A5 A5 17 :s‘_: 18 A6
veelo  10fiA4 A7 19|
20-Pin SOJ

Q1)

*Address not used for RAS-ONLY REFRESH
**TF = Test Function, Vin must not exceed Vcc+1V for normal operatlon

read, any column address transition will result in new data
out. Unlike the page-mode part, which requires CAS to be
toggled for each successive PAGE-MODE access, the
STATIC COLUMN part allows CAS to be left LOW for
successive STATIC COLUMN -accesses. Returning RAS
HIGH terminates the STATIC COLUMN operation.

Returning RAS and CAS HIGH terminates a memory
cycleand decreases chip current to a reduced standby level.
Also, the chip is preconditioned for the next cycle during the
RAS high time. Memory cell data is retained in its correct
state by maintaining power and executing any RAS cycle
(READ, WRITE, RAS-ONLY, CAS-BEFORE-RAS (CBR) or
HIDDEN refresh) so that all 512 combinations of RAS ad-
dresses (A0-A8) are executed at least every 8ms, regardless
of sequence. The CBR refresh cycle will invoke the internal
refresh counter for automatic RAS addressing.

MT4C1026
REV. 4/92

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1992, Micron Technology, Inc.




MICHDN MT4C1026

1 MEG x 1 DRAM

' FUNCTIONAL BLOCK DIAGRAM

WvHU

WE P
WE }————| DamAm
CAS - I d BUFFER |
*EARLY-WRITE Q
NO. 2 CLOCK DETECTION CIRCUIT oAt OUT v
GENERATOR :
—=[" COLUMN
ADDRESS DRGODER
0 BUFFER(10)
A1 s
A2 REFRESH
' SENSE AMPLIFIERS
A3 CONTROLLER 1 1/0 GATING
A4 [2
:: REFRESH e
COUNTER
A7
A8 ||
A9 1 Sl
ROW z& | MEMORY
ADDRESS QQ | 512 ARRAY
7| BUFFERS (10) & E ’
f ;
[+
axs NO. 1 CLOCK «—o Veo
RAS o1 GENERATOR

«——0 Vss

“NOTE: WE LOW prior to CAS LOW, EW detection circuit output is a HIGH (EARLY-WRITE)
CAS LOW prior to WE LOW, EW detection circuit output is a LOW (LATE-WRITE)

TRUTH TABLE
ADDRESSES DATA

FUNCTION RAS CAS WE R ic D (Data In) Q (Data Out)
Standby H H-X X X X Don't Care High-Z
READ L L H ROW | COL | Don'tCare Data Out
EARLY-WRITE L L L ROW | COL Data In High-Z
READ-WRITE L L H-L ROW | COL Data In Data Out
STATIC COLUMN 1st Cycle L L H ROW | COL Don’t Care Data Out
READ 2nd Cycle L L H na | COL | Don'tCare ‘Data Out
STATIC COLUMN 1st Cycle L L L ROW | COL | Dataln - High-Z
EARLY-WRITE 2nd Cycle L L H—L n/a COL Data In High-Z
STATIC COLUMN 1st Cycle L L H-L ROW | COL | Dataln Data Out’
READ-WRITE 2nd Cycle L L H-L n/a COL Data In Data Out
‘RAS-ONLY REFRESH L H X | row n/a Don'’t Care High-Z
HIDDEN ‘ READ L—-H-L L H ROW | COL Don’t Care Data Out
REFRESH WRITE L-H-L| L L ROW | COL Data In High-Z
‘CAS-BEFORE-RAS REFRESH H-L L X X X Don’t Care High-Z

s o 1-26 e



MT4C1026

1 MEG x 1 DRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vs ......ccoceunine -1Vto +7V
Operating Temperature, T, (Ambient) 0°C to +70°C
Storage Temperature (Plastic) .................... -55°C to +150°C
Power Dissipation 600mW
Soldering Temperature (Soldering 10 Seconds) ........ 260°C
Short Circuit Output Current

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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(Notes: 1,3, 4,6, 7) (Vcc = 5V +10%)

PARAMETER/CONDITION

SYMBOL | MIN | MAX | UNITS | NOTES

Supply Voltage

Vee 45 55 Vv 1

Input High (Logic 1) Voltage, All Inputs

ViH 2.4 | Vcc+1 \' 1

Input Low (Logic 0) Voltage, All Inputs

ViL -1.0 0.8 \' 1

INPUT LEAKAGE CURRENT
Any Input OV < ViN< 6.5V
(All other pins not under test = 0V)

li -2 2

OUTPUT LEAKAGE CURRENT (Q is disabled, 0V < Vout < 5.5V)

loz 10

OUTPUT LEVELS
Output High Voltage (lout = -5mA)
Output Low Voltage (lout = 4.2mA)

VoH

<| <& &

VoL 0.4

PARAMETER/CONDITION

SYMBOL UNITS NDTES

STANDBY CURRENT: (TTL)
(RAS = CAS = ViH)

lcct ‘ 2 2 2 mA

STANDBY CURRENT: (CMOS)
(RAS = TAS = Vo -0.2V)

lcc2 1 1 1 mA

OPERATING CURRENT: Random READ/WRITE
Average power supply current
(RAS, CAS, Address Cycling: 'RC = 'RC (MIN))

lccs 80 | 70 | 60 | mA 3,4

OPERATING CURRENT: STATIC COLUMN
Average power supply current

(RAS = Vui; CAS, Address Cycling: 'SC = 'SC (MIN))

lcca 60 | 50 | 40 | mA 3,4

REFRESH CURRENT: RAS-ONLY
Average power supply current
(RAS Cycling; CAS = ViH: tRC = 'RC (MIN))

lccs 80 70 | 60 | mMA | 3

REFRESH CURRENT: CAS-BEFORE-RAS
Average power supply current

(RAS, CAS, Address Cycling: {RC = 'RC (MIN))

lcce 80 | 70 | 60 | mA 3,5

IT4C1026
EV. 4/92
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MICI‘-‘IDN | MT4C1026

1 MEG x 1 DRAM

CAPACITANCE
PARAMETER ‘ SYMBOL | MIN | MAX | UNITS | NOTES
Input Capacitance: A0-A9, D Cn 5 pF 2
Input Capacitance: RAS, CAS, WE Ci 7 pF 2
Output Capacitance: Q "Co 7 pF 2

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7, 8,9, 10,11, 12, 13) (Vcc = 5V £10%)

AC CHARACTERISTICS -7 -8 -10

PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS NOTES
Random READ or WRITE cycle time RC 130 150 ) 180 ns
READ-WRITE cycle time RWC 155 175 205 ns
STATIC-COLUMN READ 'SC 40 45 55 ns

or WRITE cycle time

STATIC-COLUMN READ-WRITE iSRWC 70 80 100 ns

cycle time }

Access time from RAS 'RAC 70 80 100 ns 14
Access time from CAS 'CAC 20 20 25 ns 15
Access time from column address | 'AA 35 40 50 ns

RAS pulse width 'RAS 70 100,000 80 100,000 100 100,000 ns

RAS pulse width (STATIC COLUMN) TRASC 70 100,000 | 80 | 100,000 100 |100,000 | ns

RAS hold time 'RSH 20 20 25 ns

RAS precharge time ‘RP 50 60 70 ns

CAS pulse width ICAS 20 100,000 20 100,000 25 100,000 ns

CAS hold time 'CSH 70 80 100 ns

CAS precharge time 'CPN 10 10 © 15 ns 16
CAS precharge time (STATIC COLUMN) | 'CP 10 10 10 ns

RAS to CAS delay time tRCD 20 50 20 60 25 75 ns 17
CAS to RAS precharge time 'CRP 5 5 5 ns

Row address setup time 'ASR 0 0 0 ns

Row address hold time RAH 10 10 15 ns

RAS to column 'RAD 15 35 15 40 20 50 ns 18
address delay time )

Column address setup time tASC 0 0 . 0 ns

Column address hold time {CAH 15 15 20 " ns

Column address hold time AR 80 90 100 ns
(referenced to RAS)

Column address to 'RAL 35 40 50 ns

RAS lead time

Read command setup time ‘RCS 0 0 0 ns

Read command hold time RCH 0 0 0 ns 19
(referenced to CAS)

Read command hold time 'RRH 0 0 0 ns 19
(referenced to RAS)

CAS to output in Low-Z 'CLz 0 0 0 B ns )
Output buffer turn-off delay 'OFF 0 20 0 20 0 20 ns 20

MT4C1026 1 28 Micron Technology, Inc., reserves the right to change products or specifications without notice
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MICRON MT4C1026

1 MEG x 1 DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6, 7, 8,9, 10, 11, 12, 13) (Vcc = 5V +10%)

AG CHARACTERISTICS -7 -8 -10

PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS NOTES
Column address hold time EARLY- tAWR 55 60 70 ns

WRITE (referenced to RAS)

'WE command setup time 'wes 0 0 0 ns 21
Write command hold time 'WCH 15 15 20 ns

Write command hold time 'WCR 55 60 75 ns
(referenced to RAS)

Write command pulse width twp 15 15 20 ns

Write command to RAS lead time RWL 20 20 25 ns

Write command to CAS lead time 'CWL 20 20 25 ns

Data-in setup time DS 0 0 ‘ 0 ns 22
Data-in hold time DH 15 15 20 ns 22
Data-in hold time 'DHR 55 60 75 ns
(referenced to RAS)

RAS to WE delay time tRWD 70 80 100 ns 21
Column address TAWD 35 40 50 ns 21
to WE delay time ]

TAS to WE delay time 'CWD 20 20 25 ns 21
Transition time (rise or fall) T 3 50 3 50 3 50 ns. 9,10
Refresh period (512 cycles) 'REF 8 8 8 ms

RAS to CAS precharge time ‘RPC 0 0 0 ns

‘CAS setup time ICSR 10 10 10 ns 5
(CAS-BEFORE-RAS refresh) . ’

CAS hold time 'CHR 15 15 15 ns 5
(CAS-BEFORE-RAS refresh) .

Write inactive time twi 10 10 10 ns

Previous WRITE to column address | LWAD 20 30 20 35 25 45 ns

delay time

Previous WRITE to column address | 'AHLW 65 75 95 ns

hold time

Output data hold time from tAOH 5 5 5 ns

column address

Output data enable from WRITE tow 'AA + 5 tAA + 5 'AA + 5 ns

Access time from last WRITE TALW 65 75 95 ns

Column address hold time 'AH 5 5 10 ns
referenced to RAS HIGH

CAS pulse width in 'csc ICAS 'CAS ICAS ns
STATIC-COLUMN mode

Output data hold from WRITE 'WOH 0 0 0 ns

MT4C1026 8 1 29 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 4/92 = ©1992, Micron Technology, Inc.

NvHa



MT4C1026
1 MEG x 1 DRAM

OTES

. All voltages referenced to Vss.

. This parameter is sampled. Vcc = 5V £10%, f = 1 MHz.

. Iccis dependent on cycle rates.

. Icc is dependent on output loading and cycle rates.

Specified values are obtained with minimum cycle

time and the output open.

Enables on-chip refresh and address counters.

The minimum specifications are used only to indicate

cycle time at which proper operation over the full

temperature range is assured.

Aninitial pause of 100us is required after power-up

followed by any eight RAS cycles before proper

device operation is assured. The eight RAS cycle
wake-up should be repeated any time the 'REF
refresh requirement is exceeded.

AC characteristics assume 'T = 5ns.

Vi (MIN) and ViL (MAX) are reference levels for

measuring timing of input signals. Transition times

are measured between ViH and VIL (or between ViL

and ViH).

10. In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vi and
Vi (or between ViL and VIH) in a monotonic manner.

11.1f CAS = Vi, data output is High-Z.

12.1f CAS = Vi, data output may contain data from the
last valid READ cycle.

13. Measured with a load equivalent to 2 TTL gates and
100pF. ‘

14. Assumes that 'RCD < 'RCD (MAX). If 'RCD is greater
than the maximum recommended value shown in this
table, 'RAC will increase by the amount that 'RCD
exceeds the value shown.

15. Assumes that 'RCD > 'RCD (MAX).

16.If CAS'is LOW at the falling edge of RAS, Q will be

maintained from the previous cycle. To initiate a

o @

new cycle and clear the data out buffer, CAS must be
pulsed HIGH for ‘CPN.

17. Operation within the 'RCD (MAX) limit ensures that
fRAC (MAX) can be met. '/RCD (MAX) is specified as
a reference point only; if 'RCD is greater than the
specified -RCD (MAX) limit, then access time is
controlled exclusively by ‘CAC.

18. Operation within the fRAD (MAX) limit ensures that
'RAC (MIN) and *CAC (MIN) can be met. ‘RAD
(MAX) is specified as a reference point only; if ‘RAD
is greater than the specified 'RAD (MAX) limit, then
access time is controlled exclusively by fAA,

19. Either 'RCH or '‘RRH must be satisfied for a READ

cycle.

tOFF (MAX) defines the time at which the output

achieves the open circuit condition, and is not

referenced to VoH or VoL.

tWCS, 'RWD, tAWD and tCWD are restrictive

operating parameters in LATE-WRITE, and READ-

MODIFY-WRITE cycles only. If 'WCS > tWCS (MIN),

the cycle is an EARLY-WRITE cycle and the data

output will remain an open circuit throughout the
entire cycle. If 'RWD 2 'RWD (MIN), tAWD > tAWD

(MIN) and *CWD 2 {CWD (MIN), the cycle is a

READ-WRITE and the data output will contain data

read from the selected cell. If neither of the above

conditions is met, the cycle is a LATE-WRITE and the
state of Q is indeterminate (at access time and until

CAS goes back to V). )

22. These parameters are referenced to CAS leading edge
in EARLY-WRITE cycles and WE leading edge in
LATE-WRITE or READ-MODIFY-WRITE cycles.

23. A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case, WE = LOW.

20.

21.

MT4C1026
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READ CYCLE

R
RAS P
s v ;
AR
RAD TRAL Al
tASR RAH
| |
aoor VI :mi ROW }m COLUMN XK sow
fosH
cRP. tRCD Icas ,M’.,
& W i
tRCH
tReS tASH 'RRH
we e TG
o Vg ——
*RAC

EARLY-WRITE CYCLE

A
(a—RAS

v ,’z—‘————‘
ms vz "L

tawR
RCD

tasR 'RAH tasc, '_'CL
A00R. WW ROW %0/ IR ' COLUMN X/ I row

tRAD

a0 |

I ‘cRp ||, tfosH
toas

o .
™ W / /]

fowr
‘AwL
twes twer
twe
w W I, Wi
‘Ds o
o & T T oo oo Y, Y/
DR
. _‘wer
a Vg = open-
DON'T CARE
B unperiNeD
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1EV. 4/92 1 '31

©1992, Micron Technology, Inc.



MT4C1026
1 MEG x 1 DRAM

. READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)
U tRAs . tRP
> m ] I
=
_t_A_s_i 'RAHI = tRWL
ADDR w: f ROW W: COLUMN ;W / W / / //
tosH
trRcD tewp | toan tCRP
o Y I — | S
! tAWD I
tRWD towL
= W A Lol
| g
o W1k e i
Jeac tAoH
_loz .'gfr-‘
Q ¥g{‘: %j VALID DATA )M———
| | —
tRAC twoH
STATIC-COLUMN READ CYCLE
tRASC tRp
R | 7 |
AR
ASR || tRAH_ 'sc tsc tRAL 'AHl
| e
ADDR ¥:E::22>1( ROW COLUMN :gi COLUMN >§‘ COLUMN W/ //
tRAD
tosH tRSH
tRcD tcas tep tcas tcrp
o Wi by ] N 7
tRRH
— v j oo AeH = I._-’l i e 4
= W | | ‘ ‘ T
AA AA AA
tcac tcac
trac :ﬂd’ toFF toEE
@ Vg B O ’J@z: BR
|terz, torz

DON'T CARE

UNDEFINED
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MICRON

TECHNOLOGY. INC

STATIC-COLUMN EARLY-WRITE CYCLE

(CAS Controlled)

'RASC tRP
it =
A 'RAL
RAD
4 1 tCAH 1
. e Y W e ) =
it = ROW }@i COLUMN COLUMN COLUMN
tRCD tasc fasc tRSH
ors o[l tons . tor (oo
|
s U Z N ) N I
4 tsc fCWL
twe twp : tawL !
twes | | tweH |, _twi twes [ | twel | _twi twp |
e | e || e | e | e |
w & 777, W 2 ]/
tps {DH s tDH tps {oH
o 0{‘_’ b ]
w7 7 0 X BR KA SR K
’ tDHR
Vo OPEN
STATIC-COLUMN EARLY-WRITE CYCLE
(WE Controlled)
tRASC tRp
m T ) .
tawr tso AL
tReD
tRAH tCAH tcAH tCAH
. — — ] =
vir %g ROW COLUMN }@g COLUMN }@{ COLUMN /
{RAD As¢. tasc fASC tRSH
tCAS tcp tCAS | tcp. | N tcrRP
1
— Vg = L
v = & . Y.
asc . tsc towL |
twe twe tRWL
twes| | twe | twi twes | twed [ tw twp
=\t 7T 2 U e W/
oot ] e
WA S ) G A 4
| tDHR
Vg OPEN

DON'T CARE

UNDEFINED
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STATIC-COLUMN READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)

tRASC _mp
R il er—x.\_
tRAD tsRWC tRAL
tasr || tRAH ' tawp I tLwaD | tRWL
ADDR 3:{‘:%‘ ROW Wf COLUMN ﬁ;mz COLUMN j / //
tAHLW
tRCD towp || tean torp
s Vs wes | N 7
1
tRWD twp| tAwD towL
v YT h ¥ 45& /
| os|[_toH
o ST R XTI 88 i
tAA
Jeac 'ko | :
<_‘£)LZ twoH
o V3o vauDoaTa  BORRBE  vaupDaTA
tAA | taoH
tRAC t
= DON'T CARE
UNDEFINED
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MICRON

RAS-ONLY REFRESH CYCLE
(ADDR = A0-A8; A9 and WE = DON'T CARE)

tRe
RAS [

— Viq = )
mrs vz I

crp

'RPC
1

wsuws

tASR tRAH
S /) row KT 7IX row
Q ygr - OPEN.
CAS-BEFORE-RAS REFRESH CYCLE
(A0-A9 and WE = DON'T CARE)
tRP tRAS RP tRAS
s s ] A i
RPC
\JePN |, _tosR CHR _, 'RPC | tcsm ICHR
w7\ — —
a V& Z OPEN
HIDDEN REFRESH CYCLE 23
(WE = HIGH)
(READ) (REFRESH)
tRAS tRP | tRAS
s i N / Y
i tcrp tRCD tRSH 'cHR
— L
CAS W_’: 4 N I
tAR
RAD RAL tAH
‘ tASR tRAH i tasc fcaH
ADDR x:f:m ROW mL COLUMN X/
tAn
tRac
tcac |t
oz
Q \\;gf: OPEl XN VALID DATA J— OPEN —
DON'T CARE
B unperineD
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MICRO

ON

TECHNOLC

MT4C1004J
4 MEG x 1 DRAM

DRAM

4 MEG x 1 DRAM

FAST PAGE MODE

FEATURES

e Industry standard x1 pinout, timing, functions and

packages

compatible

High-performance, CMOS silicon-gate process
Single +5V +10% power supply

Low power, 3mW standby; 225mW active, typical
All inputs, outputs and clocks are fully TTL

 1,024-cycle refresh distributed across 16ms

¢ Refresh modes: RAS-ONLY, CAS-BEFORE-RAS (CBR)

and HIDDEN
* FAST PAGE MODE access cycle
OPTIONS MARKING
¢ Timing
60ns access -6 .
70ns access -7
80ns access -8
¢ Packages
Plastic SOJ (300 mil) DJ
Plastic TSOP (300 mil)** TG
Plastic ZIP (350 mil) Z

NOTE: Available in die form (commercial or military) or military ceramic
packages. Please consult factory for die data sheets or refer to Micron’s
Military Data Book.

¢ Operating Temperature, T,
Commercial (0°C to +70°C) None
Industrial (-40°C to +85°C) IT
e Part Number Example: MT4C1004]DJ-6
GENERAL DESCRIPTION

The MT4C1004] is a randomly accessed solld-state
memory containing4,194,304bits organized ina x1 configu-
ration. During READ or WRITE cycles, each bit is uniquely
addressed through the 22 address bits, which are entered 11
bits (A0-A10) at a time. RAS is used to latch the first 11 bits
and CAS the latter 11 bits. READ and WRITE cycles are
selected with the WE input. A logic HIGH on WE dictates
READmodewhilealogicLOW on WE dictates WRITE mode.
During a WRITE cycle, data in (D) is latched by the falling
edge of WE or CAS, whichever occurs last. If WE goes LOW
prior to CAS going LOW, the output pin remains open
(High-Z) until the next CAS cycle. If WE goes LOW after
data reaches the output pin, data out (Q) is activated and
retains the selected cell data as long as CAS remains LOW

PIN ASSIGNMENT (Top View)
20-Pin SOJ 20-Pin ZIP
(Q-1) (O-1)

D 4 26} Vss L P
WE 2 250 Q Q 3--1_2 CAS
RAS 03 241 CAS D 5l|4 Vss
~NC 44 230 NC aas 76 WE
*A10 45 22p A9 AS 7= te At

8 NC 9f=
=110 NC
A0t A1

A0 09 181 A8 A2 1317 114 a3

A1 Q10 170 A7 Voo 1515 1o a4

A2 QM 161 A6 A5 17 [z

A3 12 150 A5 T B
Vee 0,13 140 A4 =120 A8

20-Pin TSOP
(R-1)
_Dui1 26 M Vss
WEm 2 285mQ
RAS i 3 24 W CAS
NC o 4 23 mNC
*A10 5 22 (o A9
A0 9 18 [ A8
A1 10 17 [OA7
A2 11 16 [0 A6
A3 12 15 [0 A5
Vee T} 13 14 0 A4
*Address not used-for RAS-ONLY REFRESH
**Consult factory on availability of reverse pinout TSOP packages

(regardless of WE or RAS). This late WE pulse results in a
READ-WRITE cycle.

FAST PAGE MODE operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row address (A0-A10) defined page boundary. The FAST
PAGE MODE cycle is always initiated with a row address
strobed-inby RAS followed by a column address strobed-in
by CAS. CAS may be toggled-in by holding RASLOW and
strobing-in different column addresses, thusexecuting faster
memory cycles. Returning RAS HIGH terminates the FAST
PAGE MODE operation.

Returning RAS and CAS HIGH terminates a memory
cycle and decreases chip current to areduced standby level.
Also, the chipis preconditioned for thenextcycle during the

MT4C1004J
REV. 4/92
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MICRDN MT4C1004J

4 MEG x 1 DRAM

RAS high time. Memory cell data is retained in its correct addresses (A0-A9) are executed atleast every 16ms, regard-
state by maintaining power and executing any RAS cycle less of sequence. The CBR cycle will invoke the internal

(READ, WRITE, RAS-ONLY, CAS-BEFORE-RAS (CBR), or refresh counter for automatic RAS addressing.
) HIDDEN refresh) so that all 1,024 combinations of RAS

>
= } FUNCTIONAL BLOCK DIAGRAM
: " FAST PAGE MODE

W_E e D
_WE | b+ DATAIN
CAS I BUFFER

*EARLY-WRITE
NO.2 CLOCK |*+— DETECTION CIRCUIT DATA OUT Q
GENERATOR ‘ BUFFER |__
[ ooL |
ADDRESS COLUMN
ADDRESS ool
A0 BUFFER(11) [
Al 1 ms--.I
A2 REFRESH
¥ | SENSE AMPLIFIERS
A3 CONTROLLER| _ I SE P
Ad ;
A5 i
A6 REFRESH
A7 COUNTER
A8
A9 ) «
Ao DAE E=) j MEMORY
ADDRESS 29 | o IEVOR
BUFFERS (11) & g ;
- NO.1CLOCK || veo
RAS o———— GENERATOR —

<+———o0 Vss

*NOTE: WE LOW prior to CAS LOW, EW detection circuit output is a HIGH (EARLY- WRITE)
CAS LOW prior to WE LOW, EW detection circuit output is a LOW (LATE-WRITE) -

MT4C1004J . 1 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 4/92 - 8 ©1992, Micron Technology, Inc.



MICRON

MT4C1004J
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TRUTH TABLE
ADDRESSES DATA

FUNCTION RAS CAS WE R 'c D (Data In) Q (Data Out)
Standby H H—-X X X X Don’t Care High-Z
READ L L H ROW | COL | Don't Care Data Out
EARLY-WRITE L . L L ROW | COL Data In High-Z
READ-WRITE L L H-L ROW | COL Data In Data Out
FAST-PAGE-MODE | 1st Cycle L H-L H ROW | COL | Don't Care Data Out
READ 2nd Cycle L H-L H n/a COL | Don't Care Data Out
FAST-PAGE-MODE | 1st Cycle L H-L L ROW | COL Data‘In High-Z
EARLY-WRITE 2nd Cycle L H-L L n/a COL Data In High-Z
FAST-PAGE-MODE | 1st Cycle L H-L | H-L ROW | COL Data In Data Out
READ-WRITE 2nd Cycle L H-L | H-L n/a CoL Data In Data Out -
RAS-ONLY REFRESH L H X ROW n/a Don't Care High-Z
HIDDEN READ L—H-L L H ROW | COL | DontCare Data Out
REFRESH WRITE L—H-L L L ROW | COL Data.In High-Z
CAS-BEFORE-RAS REFRESH H-L L H X X | DontCare | . High-Z

MT4C1004J
REV. 4/02
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MICHDN MT4C1004J

4 MEG x 1 DRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Any Pin Relative t0 V55 .......ococoeee. -1V to +7V mum Ratings” may cause permanent damage to the device.
Operating Temperature, T, (Ambient) ...... 0°C to +70°C This is a stress rating only and functional operation of the
Storage Temperature (P1astic) ........cc....... -55°C to +150°C device at these or any other conditions above those indi-
Power Dissipation 1w cated in the operational sections of this specification is not
Short Circuit Output Current .............coeeeeeeereesreeens 50mA implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1, 3, 4,6, 7) (0°C < T, <70°C; Vo = 5V £10%)

PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
Supply Voltage ) Vce 4.5 55 v 1
Input High (Logic 1) Voltage, All Inputs VIH 24 | Vcc+t v o1
Input Low (Logic 0) Voltage, All Inputs ViL -1.0 0.8 Vv 1
INPUT LEAKAGE CURRENT
Any Input OV < VIN< 6.5V ) It -2 2 pA
(All other pins not under test = 0V)
OUTPUT LEAKAGE CURRENT (Q is disabled, 0V < Vour < 5.5V) loz -10 10 pA
OUTPUT LEVELS VoH 24 Vv
Output High Voltage (lout = -5mA)
Output Low Voltage (lout = 4.2mA) VoL 0.4 \'

MAX
PARAMETER/CONDITION SYMBOL 6 | -7 | -8 [UNITS | NOTES
STANDBY CURRENT: (TTL) lect 2 2 |12 | mA
(RAS = CAS = Vi)
STANDBY CURRENT: (CMOS) lcc2 1 1 1 mA

(RAS = CAS = Vcc -0.2V)

OPERATING CURRENT: Random READ/WRITE
Average power supply current lccs 110 {100 | 90 | mA 3,4
(RAS, CAS, Address Cycling: 'RC = 'RC (MIN))
OPERATING CURRENT: FAST PAGE MODE

Average power supply current lcca 80 | 70 | 60 | mA 3,4
(RAS = Vi, CAS, Address Cycling: tPC = 1PC (MIN))
REFRESH CURRENT: RAS-ONLY

Average power supply current lccs 110 | 100 | 90 | mA 3
(RAS Cycling, CAS = ViH: 'RC = RC (MIN))

REFRESH CURRENT: CAS-BEFORE-RAS
Average power supply current Iccs 110 |100| 90 | mA 3,5
(RAS, CAS, Address Cycling: 'RC = tRC (MIN))

MT4C1004J 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 4/92 = 0 ©1992, Micron Technology, Inc.



MlCHDN MT4C1004J

4 MEG x 1 DRAM

CAPACITANCE .
PARAMETER ‘ SYMBOL | MIN | MAX
Input Capacitance: A0-A10, D Cn 5 pF 2 U
Input Capacitance: RAS, CAS, WE ' Ci 7 pF 2 m )
Output Capacitance: Q Co 7 pF 2 E

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6, 7, 8, 9, 10, 11, 12, 13) (Vcc = 5V £10%)

AC CHARACTERISTICS -6 -7 -8

PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS NOTES
Random READ or WRITE cycle time RC 110 130 150 ns
READ-WRITE cycle time tRWC 135 155 175 ns
FAST-PAGE-MODE tPC 40 40 45 ns

READ or WRITE cycle time

FAST-PAGE-MODE PRWC 60 65 70 ns
READ-WRITE cycle time

Access time from RAS fRAC 60 70 80 ns 14
Access time from CAS 'CAC 15 20 20 ns 15
Access time from column address 'AA 30 35 40 ns

Access time from CAS precharge 'CPA 35 40 45 ns

RAS pulse width 'RAS 60 100,000 70 100,000 80 100,000 ns

RAS pulse width (FAST PAGE MODE) tRASP 60 100,000 70 100,000 80 100,000 ns

RAS hold time tRSH 15 20 20 ns

RAS precharge time RP 40 50 . 60 ns

‘CAS pulse width CAS 15 100,000 20 100,000 20 100,000 . ns

CAS hold time 'CSH 60 70 80 ns

CAS precharge time 'CPN 10 10 10 ns 16
‘CAS precharge time (FAST PAGE MODE) | 'CP 10 10 10 ns

RAS to CAS delay time 'RCD 20 45 20 50 20 60 ns 17
CAS to RAS precharge time 'CRP 10 10 10 ns

Row address setup time 'ASR 0 0 0 ns

Row address hold time 'RAH 10 10 10 ns

RAS to column RAD 15 30 15 35 15 40 ns 18
address delay time

Column address setup time tASC 0 0 0 ns

Column address hold time 'CAH 10 15 15 ns

Column address hold time AR 50 55 60 ns
(referenced to RAS)

Column address to RAL 30 35 40 ns

RAS lead time

Read command setup time ‘RCS 0 . 0 0 ns

Read command hold time RCH 0 0 0 ns 19
(referenced to CAS)

Read command hold time 'RRH 0 0 0 ns 19
(referenced to RAS)

‘CAS to output in Low-Z ‘CL.z 0 0 0 ns

Output buffer turn-off delay {OFF 0 15 0 20 0 20 ns 20
'WE command setup time wcCs 0 0 0 ' ns 21

T4C1004J Micron Technology, Inc., reserves the right to change products or specifications without notice:
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4 MEG x 1 DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6, 7, 8,9, 10, 11, 12, 13) (Ve = 5V £10%)

U AC CHARACTERISTICS -6 -7 -8
m PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS NOTES
> Write command hold time 'WCH 10 15 15 ns
g Write command hold time 'WCR 45 55 60 ns
(referenced to RAS)
Write command pulse width. ' WP 10 15 15 ns
Write command to RAS lead time tRWL 15 20 20 ns
Write command to CAS lead time 'CWL 15 20 20 ns
Data-in setup time DS 0 0 0 ns 22
Data-in hold time DH 10 15 15 ns 22
Data-in hold time 'DHR 45 55 _ 60 ns
(referenced to RAS)
RAS to WE delay time tRWD 60 70 80 ns 21
Column address tAWD 30 35 40 ns 21
to WE delay time '
CAS to WE delay time ) 15 15 20 ns 21
Transition time (rise or fall) T 3 50 3 50 3 50 ns 9,10
Refresh period (1024 cycles) 'REF 16 ) 16 16 ms
RAS to CAS precharge time ‘RPC 0 0 0 ns
CAS setup time . CSR 10 10 10 ns 5
(CAS-BEFORE-RAS refresh)
CAS hold time : | 'CHR 15 ‘ 15 15 ns 5
(CAS-BEFORE-RAS refresh) '
WE hold time '‘WRH 10 10 10 ns 24,25
(CAS-BEFORE-RAS refresh) .
WE setup time '‘WRP | 10 10 10 ns 24,25
(CAS-BEFORE-RAS refresh) !
WE hold time WTH 10 10 10 ns 24,25
(WCBR test cycle)
WE setup time twTs 10 10 10 ns 24,25
(WCBR test cycle)
MT4C1004J : Micron Technology, Inc., reserves the right to change products or specifications without notice
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NOTES

1. All voltages referenced to Vss.

2. This parameter is sampled. Vcc = 5V £10%,f = 1 MHz.

3. Iccis dependent on cycle rates.

4. Iccis dependent on output loading and cycle rates.

Specified values are obtained with minimum cycle

time and the output open.

Enables on-chip refresh and address counters.

6. The minimum specifications are used only to indicate
cycle time at which proper operation over the full
temperature range (0°C < T, <70°C) is assured.

7. Aninitial pause of 100us is required after power-up
followed by eight RAS refresh cycles (RAS-ONLY or
CBR with WE HIGH) before proper device operation
is assured. The eight RAS cycle wake-up should be
repeated any time the 'REF refresh requirement is
exceeded.

8. AC characteristics assume T = 5ns.

9. Vi (MIN) and Vi (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between Vi and VI (or between ViL
and V).

10. In addition to meeting the transition rate specifica-
tion, all input signals must transit between ViH and
VL (or between VIL and VIH) in a monotonic manner.

11. If CAS = Vi, data output is High-Z.

12.If CAS = Vi, data output may contain data from the
last valid READ cycle.

13. Measured with a load equivalent to 2 TTL gates and
100pF.

14. Assumes that 'RCD < 'RCD (MAX). If 'RCD is greater
than the maximum recommended value shown in this
table, 'IRAC will increase by the amount that tRCD
exceeds the value shown.

15. Assumes that 'RCD > 'RCD (MAX).

16. If CAS is LOW at the falling edge of RAS, Q will be
maintained from the previous cycle. To initiate a new
cycle and clear the data out buffer, CAS must be
pulsed HIGH for 'CPN.

@

17. Operation within the 'RCD (MAX) limit ensures that
fRAC (MAX) can be met. 'RCD (MAX) is specified as
a reference point only; if ‘RCD is greater than the
specified 'RCD (MAX) limit, then access time is
controlled exclusively by ‘CAC.

18. Operation within the tRAD (MAX) limit ensures that
fRAC (MIN) and !CAC (MIN) can be met. 'RAD
(MAX) is specified as a reference point only; if ‘'RAD
is greater than the specified ‘RAD (MAX) limit, then
access time is controlled exclusively by tAA.

19. Either 'RCH or 'RRH must be satisfied for a READ
cycle.

20. 'OFF (MAX) defines the time at which the output
achieves the open circuit condition, and is not
referenced to VoH or VoL.

21. tWCS, 'RWD, tAWD and 'CWD are restrictive
operating parameters in LATE-WRITE, READ-WRITE
and READ-MODIFY-WRITE cycles only. If tWCS 2
YWCS (MIN), the cycle is an EARLY-WRITE cycle and
the data output will remain an open circuit through-
out the entire cycle. If RWD > {RWD (MIN), tAWD >
tAWD (MIN) and *CWD 2 {CWD (MIN), the cycle is a
READ-WRITE and the data output will contain data
read from the selected cell. If neither of the above
conditions is met, the cycle is a LATE-WRITE and the
state of Q is indeterminate (at access time and until
CAS goes back to V).

22. These parameters are referenced to CAS leading edge
in early WRITE cycles and WE leading edge in late
WRITE or READ-WRITE cycles.

23. A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case, WE = LOW.

24.'WTS and *WTH are set up and hold specifications for
the WE pin being held LOW to enable the JEDEC test
mode (with CBR timing constraints). These two
parameters are the inverts of ‘WRP and ‘WRH in the
CBR refresh cycle.

25. JEDEC test mode only.
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