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ABOUT THE COVER:

Front— A variety of features highlights Micron’s Specialty
DRAM product line, shown here against a circuitry back-
drop rendered from a scanning electron microscope. Pic-
tured are Micron’s 1 Meg Triple-Port DRAM in a PLCC
package (top), 1 Meg VRAM in an SOJ package (lower left)
and 2 Meg VRAM in a TSOP package (lower right).

Back — Micron’s Boise, Idaho, headquarters.
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IMPORTANT NOTICE

Micron Semiconductor, Inc., reserves
theright tochange products orspecifica-
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 for any
application by a customer.

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

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

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

Dear Customer:

Micron Semiconductor, Inc., is dedicated to the design,
manufacture and marketing of high-quality, highly reliable
memory components. Our corporate mission is:

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

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

We are dedicated to continuous improvement of all our
products and services. This means continual reduction of
electrical and mechanical defect levels. It also means the
addition of new services such as “just-in-time” delivery
and electronic data interchange programs. And when you
have a design or application question, you can get the
answers you need from one of Micron’s applications
engineers. They can be reached at (208) 368-3950.

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

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

The Micron Team

PREFACE HH Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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ADVANTAGES

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

COMPONENT INTEGRATED CIRCUITS

Micron entered the memory market in 1978, first de-
signing, then manufacturing dynamic random access
memory (DRAM). From there, we developed high-per-
formance fast static RAM (SRAM), multiport DRAM
(VRAM and triple-port DRAM), and a variety of other
memory products.

As we bring 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 Micron Triple-Port tradition. Micron con-
tinues 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.*

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

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 GEL-PAK®.

CUSTOM MANUFACTURING SERVICES

For complete project management of system-level prod-
ucts, Micron offers value-added services, including turn-
key services covering all phases of production, and stan-
dard contract manufacturing services such as design,
assembly, custom-kitted assembly and comprehensive
quality testing or shipping. 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 each Micron
shipment. That’s because we believe that quality must
be internalized consistently at each level of our company.
We provide every Micron team member with the training
and motivation needed to make Micron’s quality philoso-
phy a reality.

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

PREFACE
REV. 583

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1983, Micron Semiconductor, Inc.

AMBYX® s a registered trademark of Micron Technology, Inc.

GEL-PAK®is a registered trademark of Vichem Corporation.



MICRON

SEMICONDUCTOR. INC.

PREFACE
GENERAL INFORMATION

ABOUT THIS BOOK

CONTENT

The 1993 Specialty DRAM Data Book from Micron Semi-
conductor provides complete specifications on specialty
and derivative products based on our DRAM production
process. These products include our Wide DRAMs, Video
RAMs (VRAMES), Triple-Port DRAMs, and VRAM Mod-
ules.

The Specialty DRAM Data Book is one of three product
data books Micron currently publishes. Its two companion
volumes, currently available, include our SRAM Data Book
and DRAM Data Book.

SECTION ORGANIZATION

Micron’s 1993 Specialty DRAM Data Book contains a de-
tailed Table of Contents with sequential and numerical
indexes of products as well as a complete product selection
guide. The Data Book is organized into eight sections:

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

* Section 5: Application/Technical notes.

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

® Section 7: Packaging information.

* Section 8: Sales information, including a list of
sales representatives and distributors
worldwide.

DATA SHEET DESIGNATIONS

DATA SHEET SEQUENCE

Data sheets in this book are ordered first by width and
second by depth. For example, the VRAM section begins
with the 256K x 4 followed by 128K x 8 and all other x8
configurations in order of ascending depth. Next come the
x16 products.

DATA SHEET DESIGNATIONS

As detailed in the table below, each Micron product
data sheet is classified as either Advance, Preliminary or
Production. In addition, new product data sheets that are
new additions are designated with a “New” indicator in the
tab area of each page.

SURVEY

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

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

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

Phone: (208) 368-3900

Fax: (208) 368-4431
Customer Comment Line:
800-932-4992 (US.A.)
01-208-368-3410 (Intl.)

DATA SHEET MARKING DEFINITION

Advance This data sheet contains initial descriptions of products still under development.

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

No Marking (Production) This data sheet contains minimum and maximum limits specified over the complete power

supply and temperature range for production devices. These specifications are subject to
change, as further product development and data characterization sometimes occur.

New This data sheet (which may be either Advance, Preliminary or Production) is a new
addition since the data book’s last printing.

NOTE: Micron’s Data Books use acronyms to refer to certain industry-standard-setting bodies. These are defined below:
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 detailed Quality/Reliability Handbook is available by calling (208) 368-3900.

PREFACE
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PRODUCT NUMBERING

EXPANDED COMPONENT NUMBERING SYSTEM

AA BB CC DDDD FFF -GG 2Z7z
€

L— Processing Codes
70ns Access Time

1 1 1_ 1
MT42C8256DJ-7
Micron —
VRAM ——I_ l
CMOS

256K x 8

AA - PRODUCT LINE IDENTIFIER

SOJ Package

FFF — PACKAGE CODES (continued)

COMPONENE PROAUCE ...revevrvrerererserssnssessnsensens MT OFP...... s LG
TSOP (Type Il .....
BB - PRODUCT FAMILY TSOP (Reversed)
DRAM 4 TSOP (Longer) .
VRAM 42 S0J......
TPDRAM 43 S0J (Skinny) .............
SRAM oo, 5 S0J (Reversed) ..........
FIFO 52 S0J (Longer)
Cache Data SRAM .................. .56 DIE
Synchronous SRAM .58 DI o -XDG
WATBT oottt XWC
CC - PROCESS TECHNOLOGY VLAY DIB vveveversceseeeereesseresseesereeessesssesssnessssssssssssnees XD
CMOS . c MIlItary Wafer ... eneiesssieeenes Xw
Low-Voltage CMOS........ . LC CeDrilgwic
DDDD - DEVICE NUMBER DIP (Narrow Body)
(Can be modified to indicate variations) DIP (Wide Body)
DRAM ... Width, Density LCC oo,
VRAM Width, Density LCC (NArrow Body) .....coervereeeeenerreenmrenisnesssssessnssnnennens ECN
TPDRAM Width, Density LCC (WIde BOGY) .....ivvrereemsecenereerereneeeeeesnessiesessnesanes ECW
R 271 Total Bits, Width SOP/SOIC ..ottt CG
CACHE Density, Width S0J....... DCJ
Latched SRAM Total Bits, Width PGA ....... CA
FIFO Width, Total Bits FLAT PACK ...ttt sssenans F
Synchronous SRAM Density, Width GG — ACCESS TIME
E —- DEVICE VERSIONS 5 eeeeeee st 5ns or 50ns
(Alphabetic characters only; located between D and F when B e 6ns or 60ns
required) 7 O 7ns or 70ns
JEDEC Test Mode (4 Meg DRAM) . . B s 8ns or 80ns |
Errata on Base Part . . Q -10 10ns or 100ns -
12 s 12ns or 120ns
FFF - PACKAGE CODES A5 e 15ns or 150ns
PLASTIC ST ————————— 17ns
DIP ....... Blank 220 et 20ns
DIP (Wide Body) ......overeerrennns w -25 25ns
ZIP s z -35 35ns
LOC oottt se bt EJ A5 e 45ns
SOP/S0IC........ SG -50 (SRAM only) ... 50ns
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PRODUCT NUMBERING

EXPANDED COMPONENT NUMBERING SYSTEM (continued)

AA BB CC DDDD FFF -GG ZZZZ
£

| 1 1 _ |

MT42C8256DJ-7

Micron —— |
VRAM
CMOS

256K x 8

GG — ACCESS TIME (continued)

‘ L— Processing Codes
70ns Access Time

SOJ Package

ZZ ZZ - PROCESSING CODES (continued)

53 e ettt senene 53ns Low Voltage, Low Volt Data Retention ..........ccooeuvrerenene VL
D bbbttt 55ns Low Voltage, Low Volt Data Retention,
=70 (SRAM ONIY) ©eoveiirieeeceireieiresce s s sees 70ns LOW POWET ..ottt VB
EPIWAFBE <voeeie et seectenasseesssensnens E
2Z 7Z - PROCESSING CODES Commeiei S
(Multiple processing codes are separated by a space and are 0°C to +70°C ) ) ) Blank
listed in hierarchical order.) -40°C to +85°-(')“..... """"""""""""""""""""""""""""""""" T
ixgg,flll::suppoﬂing low power, led refresh (L); low voll “40°C 10 +125°G . AT
(V) and the industrial temperature range (IT) would be indicated as: -55°C to +125°C I —————- XT
VLT MIL-STD-883C Testing
IBIIT ceveeeeeeeeeeeeemeesessessssesssesesse e seseessesessseesessessseeeeessee I -55°C 10 +125°C ..ovvvvn.ces
LOW VOIAGE ...ovovvvvveeerevenreenres 2V -55°C to +110°C (DRAMS)...
DRAMS 0°C 10 470°C ...ttt
Low Power (Extended Refresh) .......oo.ooooccrrccerrcerren L Special Processing
Low Vol’tage’ Low Power (Extended Refresh) Engmee!’lng Sample ........................................................ ES
Low Power (SELF REFRESH) .......ccovvvvvvvvveeeeee Mechanical Sample .. -.MS
Low Voltage, Low Power (SELF REFRESH) ....voocorccce. Sample Kit* ............. - SK
SRAMS Tape-and-Reel* ...TR
LOW VOt Data RETEMHON e L Bar COUB™ .ottt BC
L p * Used in device order codes; this code is not marked on device.
Low Power, Low Volt Data Retention .............ccccoccoeeneee LP
Low Voltage, Low Power ... ettt enas VP
| PREFACE Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 5/93 ©1993, Micron Semiconductor, Inc.



PREFACE

PRODUCT NUMBERING

NEW COMPONENT NUMBERING SYSTEM

AA BB CC DDDDDD EE FFF -GG 2z 22
[ 1 1 | | L1

MT42C256K16A1SG-7

Micron ——1 | ‘ L
VRAM

CMOS
256K x 16

AA - PRODUCT LINE IDENTIFIER

Component Product

Processing Codes
70ns Access Time
SOP Package
Data Sheet Defined

FFF - PACKAGE CODES (continued)

TSOP (Type 1) .....

T QFP

BB - PRODUCT FAMILY TSOP (REVEISE) .....euvvvrerrencireireressisssseseesssesssssesseasesnns RG
DRAM .......... TSOP (Longer) T
VRAM SOU et bbb nane DJ
TPDRAM ... SOJ (Skinny) S
Synchronous DRAM SOJ (Reversed) .......... DR
SRAM........... SOJ (LONGE) ...ovvvvvvrivenernnrnnssneseesssssssssssssiiessen DL
FIFO oo DIE
Latched SRAM ..o DB ettt e
Synchronous SRAM Wafer

Military Die

CCEM';?CESS TECHNOLOGY . MEIHRIY WRET ..o XW
LOW VOHAE CMOS ... LC CERAMIIC

DDDDDD - DEVICE NUMBER g:g f\l;lvaarmév %ogiy) ..........................................

; ide Body)........
Depth, Width LCC (Narrow Body) ...
f,’.‘ff';”f'?'m bit deep by 16 bits wide = 16 Megabits of total LCC
memo-ry legal leep by its wide = legabits of tota LCC(WideBody)
1 [OOSR Bits SOP/S0IC.
K ———— Klloblts ggi .................
M e Megabits Pl ”
G. ) Gigabits FLAT PACK ..........

EE - DEVICE VERSIONS GG - ACCESS TIME
(The first character is an alphabetic character only; the D e 5ns or 50ns
second character is a numeric character only.) -6 . - 6ns or 60ns
Specified by individual data sheet T s 7ns or 70ns

- 8ns or 80ns

FFF — PACKAGE CODES -10 10ns or 100ns

Plastic -12 12ns or 120ns
DIP ettt bbbttt eaes Blank -15 15ns or 150ns

DIP (Wide BOY) ..covverereerenenrreneesrescaseisssesienessenns w -17

ZIP ottt ananaas z -20

LOC sttt ssesasn s sa st saen EJ -25

SOP/SOIC ...ttt snes SG -35
PREFACE Viii Micron Semiconductor, Inc., reserves the right to change products or speciﬁcaﬁons_ without notice.
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PRODUCT NUMBERING

MICRON

NEW COMPONENT NUMBERING SYSTEM (continued)

AA BB CC DDDDDD EE FFF -GG 2Z 22
I l | 1
MT42C256K16A1SG-7
Micron —— L— Processing Codes
VRAM 70ns Access Time
CMOS SOP Package
256K x 16 Data Sheet Defined

GG - ACCESS TIME (continued)

A e 45ns

=50 (SRAM ONY) ...ooooercieiericeeeecesreese e 50ns

283 ettt e et 53ns

-55 .55ns

-70 (SRAM only) .70ns
ZZ ZZ - PROCESSING CODES

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

Example:

A DRAM supporting low power, extended refresh (L); low voltage

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

INEEIIM e |
LOW VORAQE ..ot nnaens \Y
DRAMs
Low Power (Extended Refresh) .......c.coceeeirennecniinciniiens L
Low Voltage, Low Power (Extended Refresh) ... VL
Low Power (SELF REFRESH)..........c.cooceveunc. .S
Low Voltage, Low Power (SELF REFRESH) ..........ccceeenne VS
SRAMs
Low Volt Data Retention .........c.cccovneeenenmcenesenceneneeinnnns L
LOW POWET ..ot snseeseesesneeas P

ZZ ZZ - PROCESSING CODES (continued)
Low Power, Low Volt Data Retention..............cccocvueerinnice.
Low Voltage, Low POWer .......ccccovevenene
Low Voltage, Low Volt Data Retention
Low Voltage, Low Volt Data Retention,

LOW POWE ..ottt VB
EPFWALEE ...ttt E
Commercial Testing

0°C t0 +70°C ....voeveeeeeeriressesreseeseaseieie e Blank

“40°C 10 +85°C uvvurveeeriereiesserre st IT

<40°C 10 +125°C oo AT

-55°C 10 +125°C oot eeenaees XT
MIL-STD-883C Testing

-55°G 10 +125°C ..o en e 883C

-55°C 10 +110°C (DRAMS) ..ovevrrrcernireeeraneeseeeiasiens 883C

0°C 10 470°C ...ocvcrerereeriesiesee s sreesesssesseians M070
Special Processing

Engineering SAmple .........ccovreereereunerrenneereecrseceneeees ES

Mechanical Sample

SaAMPIE Kit™ ..ot

Tape-and-Reel* :

Bar COOR™ ..o

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

MODULE NUMBERING SYSTEM

AA BBC DDD EE F GGHH
1 11_1 1 111
MT4V25632M -7

Micron — T l T _r—— 70ns Access Time
4 Components Specnal Designator

VRAM Module SIMM
256K

AA - PRODUCT LINE IDENTIFIER GG - SPECIAL DESIGNATOR

Micron Technology Component Product ................ MT LOW POWET ....evviiieieeiie e sreen e e L
BB - NUMBER OF MEMORY COMPONENTS HH - ACCESS TIME
C - RAM FAMILY

SRAM ..o s S

DRAM ..ottt ee s e saene e en D

VRAM L.t \
DDD - DEPTH
EE - WIDTH
F -PACKAGE CODE

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

WIDE DRAM PRODUCT SELECTION GUIDE

Memory Access Part Access Typical Power Dissipation Package/Number of Pins

Configuration | Cycle Number* Time (ns) Standby Active ZiIP S0J | TSOP | Page
512K x 8 FP MT4C8512 60, 70, 80 3mw 350mW 28 28 28 1-1
512K x 8 FP, WPB MT4C8513 60, 70, 80 3mw 350mw 28 28 28 1-1
512K x 8 FP, LP MT4C8512 L 60, 70, 80 imw 350mW 28 28 28 1-17
512K x 8 FP, WPB, LP MT4C8513 L 60, 70, 80 imw 350mW 28 28 28 1-17
512K x 8 FP,LP, S MT4C8512 S 70, 80 TmwW 350mwW 28 28 28 1-33
512K x 8 FP, WPB, LP, S MT4C8513 S 70, 80 mw 350mW 28 28 28 1-33
256K x 16 | FP, DW MT4C16256 60, 70, 80 3mwW 500mwW 40 40 40/44 | 1-51
256K x 16 | FP,DC MT4C16257 60, 70, 80 3mw 500mwW 40 40 40/44 | 1-51
256K x 16 | FP, DW, WPB MT4C16258 60, 70, 80 3mw 500mwW 40 40 40/44 | 1-51
256K x 16 | FP, DC, WPB MT4C16259 60, 70, 80 3mw 500mwW 40 40 40/44 | 1-51
256K x 16 | FP, DW, LP MT4C16256 L 60, 70, 80 imw 500mwW 40 40 40/44 | 1-73
256K x 16 | FP, DC, LP MT4C16257 L 60, 70, 80 mw 500mwW 40 40 40/44 | 1-73
256K x 16 | FP, DW, WPB, LP MT4C16258 L 60, 70, 80 imw 500mW 40 40 40/44 | 1-73
256K x 16 | FP, DC, WPB, LP MT4C16259 L 60, 70, 80 imw 500mW 40 40 40/44 | 1-73
256K x 16 | FP,DW, LP, S MT4C16256 S 60, 70, 80 imw 500mW 40 40 40/44 | 1-95
256K x 16 | FP,DC, LP, S MT4C16257 S 60, 70, 80 1imw 500mW 40 40 40/44 | 1-95
256K x 16 | FP, DW, WPB, LP, S | MT4C16258 S 60, 70, 80 1imw 500mwW 40 40 40/44 | 1-95
256K x 16 | FP, DC, WPB, LP, S MT4C16259 S 60, 70, 80 mw 500mwW 40 40 40/44 | 1-95
256K x 16 | EDO, DC MT4C16270 70, 80 3mw 500mW 40 40 40/44 | 1-119
256K x 16 | EDO, DC, WPB MT4C16271 70, 80 3mw 500mW 40 40 40/44 | 1-119
256K x 16 | FP, ASY, DW MT4C16260 70, 80 1mwW 500mwW 40 40 40/44 | 1-137
256K x 16 | FP, WPB, ASY MT4C16261 70, 80 1mw 500mW 40 40 40/44 | 1-137

FP = FAST-PAGE-MODE, SC = STATIC-COLUMN, LP = Low Power, Extended Refresh; WPB = WRITE-PER-BIT, EDO = Extended Data-Out,
DW = Dual WE, DC = Dual CAS, 2KR = 2,048 Refresh, 4KR = 4,096 Refresh, S = Self Refresh, ASY = Asymmetrical Addressing
*(L)C means device is available in both 5V Vcc (MT4CXXXXX) and 3/3.3V Vcc (MT4LCXXXXX) versions

VRAM PRODUCT SELECTION GUIDE

Memory Access Part Access Typical Power Dissipation Package/Number of Pins

Configuration| Cycle Number Time (ns) Standby Active S0J SOP | TSOP | ZIP | Page
256K x 4 FP MT42C4256 60, 70, 80 15mW 275mW 28 - - 28 2-1
128K x 8 FP MT42C8128 60, 70, 80 15mwW 275mwW 40 - - - 2-37
256K x 8 FP, DW MT42C8254 70, 80 10mw 300mwW 40 - 40/44 - 2-75
256K x 8 FP MT42C8255 70, 80 10mW 300mW 40 - 40/44 - 2-107
256K x 8 FP, EDO MT42C8256 60, 70, 80 10mW 300mW 40 - 40/44 - 2-139
256K x 8 FP MT42C8257 60, 70, 80 10mwW 300mwW 40 - 40/44 - 2-181
256K x 16 FP, EDO, DW MT42C256K16A1 | 60, 70, 80 TBD TBD - 64 70 - 2-221
256K x 16 FP, DW MT42C256K16C1 | 60, 70, 80 TBD TBD - 64 70 - 2-265
256K x 16 FP, DC MT42C256K16C2 | 60, 70, 80 TBD TBD - 64 70 - 2-267

FP =FAST-PAGE-MODE, EDO = Extended Data-Out, DW = Dual WE, DC = Dual CAS

PREFACE H Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 5/83 XVI ©1993, Micron Semiconductor, Inc.
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PRODUCT SELECTION

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| - 3-1
256K x 4 FP, BW, SSF pin MT43C4258 80, 100 15mW | 500mW | 40 - |40/44| - 3-1
256K x 4 FP, BW, QSF pin MT43C4257A 70, 80 15mW | 500mW | 40 - |40/44) - 3-3
256K x 4 FP, BW, SSF pin MT43C4258A 70, 80 15mW | 500mW | 40 - |40/44) - 3-3
128K x 8 FP, BW, QSF pin MT43C8128 80, 100 15mW | 550mwW - - - 52 3-49
128K x 8 FP, BW, SSF pin MT43C8129 80, 100 15mW | 550mW - - - 52 3-49
128K x 8 FP, BW, QSF pin MT43C8128A 70, 80 15mW | 550mW - - - 52 3-51
128K x 8 FP, BW, SSF pin MT43C8129A 70, 80 15mW | 550mW - - - 52 3-51
256K x 8 FP, BW MT43C256K8A1| 60, 70, 80 15mW | 400mW - 64 - - 3-97

FP = FAST-PAGE-MODE, BW = BLOCK WRITE

VRAM MODULE PRODUCT SELECTION GUIDE

Memory Access Part Access Power Dissipation Package/Number of Pins
Configuration| Cycle Number Time (ns) Standby Active SIMm Page
256K x 32 | FP,BW MT4V25632 70, 80 40mwW 1,200mW 104 4-1

FP = FAST-PAGE-MODE, BW = BLOCK WRITE

APPLICATION/TECHNICAL NOTE PRODUCT SELECTION GUIDE

Technical Note Title Page
TN-00-01 Moisture Absorption in Plastic Packages 51
TN-00-02 Tape-and-Reel Procedures 5-3
TN-04-21 Reduce DRAM Cycle Times with Extended Data-Out 5-9
TN-42-01 Upgrading from 1 Meg to 2 Meg VRAMs 5-17
TN-42-02 Designing with the MT42C4256/8128 VRAM 5-25
TN-42-03 Regular, Real-Time and SPLIT READ TRANSFERs 5-35
TN-42-04 Bank Interleaving with Extended Data-Out VRAMs 5-39
TN-42-05 Four-Column vs Eight-Column BLOCK WRITE 5-43
TN-43-01 MT43C4257/8 Comparison 5-51
AN-43-01 Accelerate Common GUI Operations with a TPDRAM-Based Frame Buffer 5-53
AN-43-02 Use of TPDRAM for Smarter/Faster Network Applications 5-63

PREFACE . Micron Semiconductor, Inc., reserves the right to change products or specifications without noice.
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MICRON

SEMICONDUCTOR, INC

WIDE DRAM PRODUCT SELECTION GUIDE

Memory Access Part Access Typical Power Dissipation Package/Number of Pins

Configuration | Cycle Number* Time (ns) Standby Active yild S0J | TSOP | Page
512K x 8 FP MT4C8512 60, 70, 80 3mw 350mwW 28 28 28 11
512K x 8 FP, WPB MT4C8513 60, 70, 80 3mwW 350mwW 28 28 28 1-1
512K x 8 FP, LP MT4C8512 L 60, 70, 80 imw 350mwW 28 28 28 1-17
512K x 8 FP, WPB, LP MT4C8513 L 60, 70, 80 1mw 350mwW 28 28 28 117
512K x 8 FP,LP, S MT4C8512 S 70, 80 imw 350mwW 28 28 28 1-33
512K x 8 FP, WPB, LP, S MT4C8513 S 70, 80 imw 350mwW 28 28 28 1-33
256K x 16 | FP, DW MT4C16256 60, 70, 80 3mw 500mW 40 40 40/44 | 1-51
256K x 16 | FP,DC MT4C16257 60, 70, 80 3mw 500mW 40 40 40/44 | 1-51
256K x 16 | FP, DW, WPB MT4C16258 60, 70, 80 3mw 500mwW 40 40 40/44 | 1-51
256K x 16 | FP, DC, WPB MT4C16259 60, 70, 80 3mw 500mwW 40 40 40/44 | 1-51
256K x 16 | FP, DW, LP MT4C16256 L 60, 70, 80 TmwW 500mwW 40 40 40/44 | 1-73
256K x 16 | FP, DC, LP MT4C16257 L 60, 70, 80 1imw 500mwW 40 40 40/44 | 1-73
256K x 16 | FP, DW, WPB, LP MT4C16258 L 60, 70, 80 1mwW 500mW 40 40 40/44 | 1-73
256K x 16 | FP, DC, WPB, LP MT4C16259 L 60, 70, 80 1mw 500mW 40 40 40/44 | 1-73
256K x 16 | FP,DW,LP, S MT4C16256 S 60, 70, 80 TmwW 500mW 40 40 40/44 | 1-95
256K x 16 | FP,DC, LP, S MT4C16257 S 60, 70, 80 TmwW 500mW 40 40 40/44 | 1-95
256K x 16 | FP, DW, WPB, LP, S | MT4C16258 S 60, 70, 80 Tmw 500mwW 40 40 40/44 | 1-95
256K x 16 | FP, DC, WPB, LP, S | MT4C16259 S 60, 70, 80 1mw 500mW 40 40 | 40/44 | 1-95
256K x 16 | EDO, DC MT4C16270 70, 80 3mw 500mwW 40 40 40/44 | 1-119
256K x 16 | EDO, DC, WPB MT4C16271 70, 80 3mw 500mwW 40 40 40/44 | 1-119
256K x 16 | FP, ASY, DW MT4C16260 70, 80 imw 500mW 40 40 40/44 | 1-137
256K x 16 | FP, WPB, ASY MT4C16261 70, 80 1mwW 500mwW 40 40 40/44 | 1-137

FP = FAST-PAGE-MODE, SC = STATIC-COLUMN, LP = Low Power, Extended Refresh; WPB = WRITE-PER-BIT, EDO = Extended Data-Out,
DW = Dual WE, DC = Dual CAS, 2KR = 2,048 Refresh, 4KR = 4,096 Refresh, S = Self Refresh, ASY = Asymmetrical Addressing
*(L)C means device is available in both 5V Vcc (MT4CXXXXX) and 3/3.3V Vce (MTALCXXXXX) versions




PRELIMINARY

Ml:HDN MT4C8512/3

512K x 8 WIDE DRAM

WIDE DRAM 512K x 8 DRAM

FAST-PAGE-MODE

FEATURES
¢ Industry-standard x8 pinouts, timing, functions and PIN ASSIGNMENT (Top View)
packages
® Address entry: ten row-addresses, nine column-
addresses 28-Pin SOJ 28-Pin ZIP
* High-performance CMOS silicon-gate process (SDB-1) (SDA-1)
* Single +5V £10% power supply
* Low power, 3mW standby; 350mW active, typical
¢ All device pins are TTL-compatible vee O 1 Vss TAS
* 1,024-cyclerefreshinléms - paid? DQ8 a6
® Refresh modes: RAS-ONLY, CAS-BEFORE-RAS (CBR) paz2Q 3 pa7
and HIDDEN DQ3 [ 4 DQ6 pas
® Optional FAST-PAGE-MODE access cycle pa4ll 5 DQ5 Vee
* NONPERSISTENT MASKED WRITE access cycle NCO 6 CAS DQ2
(MT4C8513 only) WED 7 OE DQ4
RAS[] 8 NC WE
OPTIONS MARKING a9l 9 20 [1 A8 A9
* Timing A0(] 10 19 1 A7 Al
60ns access -6* ALOQ N 18 1 A6
70ns access -7 A20 12 17 0 A5 A3
80ns access -8 A3[] 13 16 [1 A4 Ves
Vee [ 14 Vss AS
o MASKED WRITE A7
Not available 8512 NC
Available 8513
e Packages -Pi
Plastic SOJ (400 mil) DJ 28( SP g‘ ET1S)OP
Plastic TSOP (400 mil) TG
Plastic ZIP (375 mil) z
¢ Part Number Example: MT4C8512TG-7 Vee 0 1 28 1 Vss
DQ1 @O 2 27 M DQ8
*60ns specifications are limited to a Vcc range of £5%. DQ2 O 3 26 @ DQ7
DQ3 O 4 25 M DQ6
DQ4 O 5 24 M DQ5
NC ] 6 23 M CAS
WE o 7 22 m OE
GENERAL DESCRIPTION RAS ™ 8 21 @ NC
The MT4C8512/3 are randomly accessed solid-state A9 M9 20 (O A8
memories containing 4,194,304 bits organized in a x8 A0 ] 10 19 [0 A7
configuration. Each byte is uniquely addressed through Al 11 18 [0 A6
the 19 address bits during READ or WRITE cycles. The A2 ™ 12 17 [ A5
address is entered first by RAS latching 10 bits (A0-A9) A3 0 13 16 [0 A4
and then CAS latching 9 bits (A0-A8). Vee 0 14 15 @ Vss
The MT4C8513has NONPERSISTENT MASKED WRITE —
allowing it to perform WRITE-PER-BIT accesses.
MT4C8512/3 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 3/93 1 -1 ©1993, Micron Semiconductor, Inc.
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PRELIMINARY

MlCRDN MT4C8512/3

512K x 8 WIDE DRAM

FUNCTIONAL BLOCK DIAGRAM

DATA-IN BUFFER

MASK DATA REGISTER
(MT4C8513 only) DQ1
- .

L]
NO. 2 CLOCK D@8
GENERATOR
DATA-OUT
COLUMN- . BUFFER 58
ADDRESS

BUFFER

A0
At REFRESH - 512
A2 CONTROLLER
A3 o [ SENSE AMPLIFIERS
Ad v ] /0 GATING
A5 © REFRESH
AB COUNTER = 512x8
A7
A8
o [
A ROW- 22| 1024 x512x 8
ADDRESS B0 | 104 MEMORY
BUFFERS (10) o § : ARRAY
f i
1
— NO. 1 CLOCK
RAS o GENERATOR 1 o Ve

<+———0 Vss

MT4C8512/3 1 2 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 3/93 = ©1993, Micron Semiconductor, Inc.
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SEMICONDUCTOR. INC.

PRELIMINARY

MT4C8512/3
512K x 8 WIDE DRAM

PIN DESCRIPTIONS

S0J/TSOP zip
PIN NUMBERS PIN NUMBERS | SYMBOL TYPE DESCRIPTION
8 15 RAS Input | Row-Address Strobe: RAS is used to clock-in the 10 row-
address bits and strobe the WE and DQs in the MASKED
WRITE mode (MT4C8513 only).

23 2 CAS Input | Column-Address Strobe: CAS is used to clock-in the 9
column-address bits, enable the DRAM output buffers and
strobe the data inputs on WRITE cycles.

7 14 WE Input | Write Enable: WE is used to select a READ (WE = HIGH)
or WRITE (WE = LOW) cycle. WE also serves as a mask
enable (WE = LOW) at the falling edge of RAS in a
MASKED WRITE cycle (MT4C8513).

22 1 OE Input | Output Enable: OE enables the output buffers when taken
LOW during a READ access cycle. RAS and CAS must
be LOW and WE must be HIGH before OE will control the
output buffers. Otherwise, the output buffers are in a High-Z
state.

10-13, 16-20,9 | 17,18, 19, 20, AO-A9 Input | Address Inputs: These inputs are multiplexed and clocked
23, 24, 25, 26, by RAS and CAS to select one byte out of the 512K
27,16 available words.
2-5,24-27 9,10,11,12, | DQ1-DQ8| Input | Data I/O: Includes inputs, outputs or High-Z and/or output
3,4,5,6 masked data input (for MASKED WRITE cycle only).
6, 21 13, 28 NC - No Connect: These pins should be either left unconnected
or tied to ground.
1,14 8, 21 Vce Supply | Power Supply: +5V £10%
15, 28 7,22 Vss Supply | Ground

MT4C8512/3
REV. 3/93

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

SEMICONDUCTOR, INC.

PRELIMINARY

MT4C8512/3
512K x 8 WIDE DRAM

FUNCTIONAL DESCRIPTION

Each bit is uniquely addressed through the 19 address
bits during READ or WRITE cycles. First, RAS is used to
latch 10 bits (A0-A9) then, CAS latches 9 bits ( A0-AS8).

The CAS control also determines whether the cycle will
be a refresh cycle (RAS-ONLY) or an active cycle (READ,
WRITE or READ-WRITE) once RAS goes LOW.

READ or WRITE cyclesare selected by WE. 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 falling edge of WE or CAS, whichever occurs
last. Taking WE LOW will initiate a WRITE cycle, selecting
DQ! through DQ8. If WE goes LOW prior to CAS going
LOW, the output pin(s) remain open (High- Z) until the next
CAScycle. If WE goes LOW after CAS goes LOW and data
reaches the output pins, data-out (Q) is activated and re-
tains the selected cell data as long as CAS and OE remain
LOW (regardless of WE or RAS). This late WE pulse results
in a READ-WRITE cycle.

The eight data inputs and eight data outputs are routed
through eight pins using common I/O and pin direction is
controlled by OF and WE..

FAST-PAGE-MODE operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row-address-defined (A0-A9) 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. CAS may be toggled-in by holding RAS LOW
and strobing-in different column-addresses, thus execut-
ing faster memory cycles. Returning RASHIGH terminates
the FAST-PAGE-MODE operation.

Returning RAS and CAS HIGH terminates a memory
cycleand decreases chip current to a reduced standby level.
The chip is also preconditioned for the next cycle during the
RASHIGH time. Memory cell data is retained in its correct

state by maintaining power and executing any RAS cycle
(READ, WRITE) or RASREFRESH cycle (RAS-ONLY, CBR,
or HIDDEN) so that all 1,024 combinations of
RAS addresses (A0-A9) are executed at least every 16ms,
regardless of sequence. The CBR REFRESH cycle will also
invoke the refresh counter and controller for row-address
control.

MASKED WRITE ACCESS CYCLE

(MT4C8513 ONLY)

Every WRITE access cycle can be a MASKED WRITE,
depending on the state of WE at RAS time. A MASKED
WRITE is selected when WE is LOW at RAS time and mask
data is supplied on the DQ pins.

The mask data present on the DQ1-DQ8 inputs at RAS'
time will be written to an internal mask data register and
will then act as an individual write enable for each of the
corresponding DQ inputs. If a LOW (logic “0”) is written to
amask data registerbit, the input port for thatbitis disabled
during the subsequent WRITE operation and no new data
will be written to that DRAM cell location. A HIGH (logic
”1”) on a mask data register bit enables the input port and
allows normal WRITE operations to proceed. At CAS time,
the bits present on the DQ1-DQ8 inputs will be either
written to the DRAM (if the mask data bit was HIGH) or
ignored (if the mask data bit was LOW).

InNONPERSISTANTMASKED WRITEs, new mask data
must be supplied each time a MASKED WRITE cycle is
initiated.

Figure 1 illustrates the MT4C8513 MASKED WRITE op-
eration (Note: RAS or CAS time refers to the time at which
RAS or CAS transition from HIGH to LOW).

MT4C8512/3
REV. 3/93
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PRELIMINARY

MlCHDN MT4C8512/3

512K x 8 WIDE DRAM

\

i <«— MASKED WRITE

E{EE ;

’ - NONMASKED WRITE ——~————>I

I

Nvda 3dim .

w N\ /7 [T W [

STORED MASK INPUT  STORED | STORED MASK INPUT STORED
DATA  DATA DATA | DATA  DATA DATA DATA
K 0 X 1] 1] X 1 e > |1
DQ1 11 1 0 ------ > |0] 10| X 1 - > 1]
o 1] 0 X 1] 1] X 1 - > |1
. 1] 1 0 ----- > |0] 10| X 1 e > 1]
o 11 0 X 1] 11 X 0 ----- > |0]
DQS8 1] 1 0 ----- > |0] 10| X 0 ----- > |0
1 0 X 1 1 X 0 ----- > |o]
b—q —q — f—q
1 1 0 ----- > |0 0 X 0 ----- > |0
| L —— [
<+———— ADDRESS 0 > | - ADDRESS 1
X = NOT EFFECTIVE (DON'T CARE) DON'T CARE
Figure 1
MT4C8513 MASKED WRITE EXAMPLE
MT4C8512/3 1 _ 5 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 3/93 ©1993, Micron Semiconductor, Inc.



PRELIMINARY

MICRDN MT4C8512/3
512K x 8 WIDE DRAM
- TRUTH TABLE
ADDRESSES
E FUNCTION RAS CAS | WE OF R 't |DOs NOTES
E Standby H H-X | X X X X |High-Z
m READ L L H L ROW | COL | Data-Out
EARLY-WRITE L L L X ROW | COL | Data-In 1
U READ-WRITE L L H-L | L=H | ROW | COL |Data-Out, Data-In 1
m FAST-PAGE- 1st Cycle L H-L H L ROW | COL | Data-Out
> MODE READ 2nd Cycle L H-L H L n/a | COL | Data-Out
g FAST-PAGE- 1st Cycle L H-L L X ROW | COL | Data-In 1
MODE WRITE 2nd Cycle L H-L L n/a | COL | Data-In 1
FAST-PAGE-MODE | 1st Cycle L H-L | H=L | L—H | ROW | COL | Data-Out, Data-In 1
READ-WRITE 2nd Cycle L H-L | H-L L—H n/a | COL | Data-Out, Data-In 1
HIDDEN READ L—H—-L L H L ROW | COL | Data-Out
REFRESH WRITE L—-H-L L L X ROW | COL | Data-In 1,2
RAS-ONLY REFRESH L H X X ROW | n/a |High-Z
CBR REFRESH H-L L X X X X |High-Z

NOTE: 1. Data-in will be dependent on the mask provided (MT4C8513 only). Refer to Figure 1.
2. EARLY WRITE only.

MT4C8512/3 1 6 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 3/93 = ©1993, Micron Semiconductor, Inc.



PRELIMINARY
MT4C8512/3

512K x 8 WIDE DRAM

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc supply relative to Vss....
Operating Temperature, T, (ambient) ..
Storage Temperature (plastic) ..........ccouuu.n. -55°C to +150°C

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
deviceatthese orany other conditionsabove those indicated

Power Dissipation 1w intheoperational sections of this specificationisnotimplied.
Short Circuit Output Current 50mA Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.
DC ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1, 3, 4, 6, 7) (0°C < T, <70°C; Ve = 5V £10%)
PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
Supply Voltage Vce 45 55 \ 1
Input High (Logic 1) Voltage, all inputs Vi 2.4 | Vcc+l \ 1
Input Low (Logic 0) Voltage, all inputs Vic -1.0 0.8 \ 1
INPUT LEAKAGE CURRENT
Any input OV < ViN £ Vce l -2 2 uA
(All other pins not under test = OV):
OUTPUT LEAKAGE CURRENT (Q is disabled; OV < Vout < 5.5V) loz -10 10 nA
OUTPUT LEVELS VoH 24 \
Output High Voltage (lout = -56mA)
Output Low Voltage (lout = 4.2mA) Vou 0.4 \
MAX
PARAMETER/CONDITION SYMBOL |-6** | -7 UNITS | NOTES
STANDBY CURRENT: TTL Icci 2 2|2 mA
(RAS = CAS = Vi)
STANDBY CURRENT: CMOS lccz2 1 1 1 mA 25
(RAS = CAS = Vcc -0.2V)
OPERATING CURRENT: Random READ/WRITE
Average power supply current lccs 120 { 110|100 | mA |3,4, 30
(RAS, CAS, Address Cycling: 'RC =RC [MIN])
OPERATING CURRENT: FAST-PAGE-MODE ‘
Average power supply current Icca 100 | 90 | 80 | mA 3,4, 30
(RAS = Vi, CAS, Address Cycling: PC = tPC [MIN]; ICP, tASC = 10ns)
REFRESH CURRENT: RAS-ONLY
Average power supply current Iccs 120 {110 100 | mA | 3,30
(RAS Cycling, CAS = Vin: 'RC = 'RC [MIN])
REFRESH CURRENT: CBR
Average power supply current Icce 110 {100 | 90 | mA 3
(RAS, CAS, Address Cycling: 'RC = 'RC [MIN])

**60ns specifications may be limited to a Vcc range of £5%.

MT4C8512/3
REV. 3/93
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PRELIMINARY

MlanN MT4C8512/3

512K x 8 WIDE DRAM

CAPACITANCE
PARAMETER SYMBOL | MAX UNITS NOTES
Input Capacitance: A0-A9 Cn 5 pF 2
Input Capacitance: RAS, CAS, WE, OE Ci 7 pF 2
Input/Output Capacitance: DQ Cio 7 pF 2

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6, 7, 8,9, 10, 11, 12, 13) (0°C < To< +70°C; 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 RWC 150 175 195 ns
FAST-PAGE-MODE READ or WRITE tPC 35 40 45 ns

cycle time

FAST-PAGE-MODE READ-WRITE tPRWC 85 95 100 ns

cycle time

Access time from RAS RAC 60 70 80 ns 14
Access time from CAS 'CAC 15 20 20 ns 15
Output Enable time 'OE 15 20 20 ns

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
[:R_A§ pulse width (FAST-PAGE-MODE) | 'RASP 60 100,000 | 70 | 100,000| 80 |100,000 | ns

'RAS hold time 'RSH 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 tCSH 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 'ASC 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 26

Read command hold time tRCH 0 0 0 ns 19, 26
(referenced to CAS) i

Read command hold time tRRH 0 0 0 ns 19

(referenced to RAS)

CAS to output in Low-Z tcLz 3 3 3 ns 31

*60ns specifications may be limited to a Vcc range of £5%.

MT4C8512/3 1 8 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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PRELIMINARY

MlCHDN MT4C8512/3

512K x 8 WIDE DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS -
(Notes: 6,7, 8,9, 10, 11, 12, 13) (0°C < T, < +70°C; Vcc = 5V £10%)
AC CHARACTERISTICS -6* -7 -8 E
PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS NOTES —_—
Output buffer turn-off delay OFF 3 15 3 15 3 15 ns 20, 29, 31 U
Output disable time oD 3 15 3 15 3 15 ns 29, 31 m
Write command setup time wcCs 0 0 0 ns 21,26
Write command hold time WCH 10 10 10 ns 26 U
Write command hold time 'WCR 45 55 60 ns 26 w
(referenced to RAS) >
Write command pulse width WP 10 10 10 ns 26 g
Write command to RAS lead time 'RWL 15 20 20 ns 26
Write command to CAS lead time fcwL 15 20 20 ns 26
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 85 95 105 ns 21
Column-address tAWD 55 60 65 ns 21
to WE delay time
CAS to WE delay time 'CWD 40 45 45 ns 21
Transition time (rise or fall) T 3 50 3 50 3 50 ns 9,10
Refresh period (1,024 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
(CBR REFRESH)
CAS hold time 'CHR 10 10 10 ns 5
(CBR REFRESH)
MASKED WRITE command to RAS 'WRS 0 0 0 ns 26
setup time
WE hold time to RAS 'WRH 10 15 15 ns 26
(MASKED WRITE
‘OE hold time from WE during 'OEH 15 20 20 ns 28
READ-MODIFY-WRITE cycle
'OE setup prior to RAS during ORD 0 0 0 ns
HIDDEN REFRESH cycle

*60ns specifications may be limited to a Vcc range of £5%.

MT4C8512/3 1 9 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR, INC.

PRELIMINARY

MT4C8512/3
512K x 8 WIDE DRAM

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

. Icc is dependent on cycle rates.

. Icc is dependent on output loading and cycle rates.

Specified values are obtained with minimum cycle

time and the outputs 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 (0°C < T, <70°C) is assured.

7. Annitial pause of 100us is required after power-up
followed by eight RAS refresh cycles (RAS -ONLY or
CBR) before proper device operation is assured. The
eight RAS cycle wake-ups 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 Vix and VIL (or between ViL
and Vin).

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. If CAS = Vi, data output is high impedance.

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

13. Measured with a load equivalent to two TTL gates
and 100pF, Vo = 2.0V and VoL = 0.8V.

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

15. Assumes that 'RCD 2 '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 Q buffer, CAS must be pulsed
HIGH for 'CPN.

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

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

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

N

1. All voltages referenced to Vss.
2

3

4

oo

20. *OFF (MAX) defines the time at which the output
achieves the open circuit conzdition; it is not a
reference to VoH or VoL.

21. 'WCS, 'RWD, tAWD and 'CWD are restrictive
operating parameters in LATE-WRITE and READ-
MODIFY-WRITE cycles only. If tWCS > fWCS (MIN),
the cycle is an EARLY-WRITE cycle and the data
output will remain an open circuit throughout the
entire cycle. If tRWD > 'RWD (MIN), tAWD > tAWD
(MIN) and *CWD = ‘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 state of data-out is indetermi-
nate. OF held HIGH and WE taken LOW after CAS
goes LOW results in a LATE-WRITE (OE-controlled)
cycle.

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. During a READ cycle, if OF is LOW then taken HIGH
before CAS goes HIGH, Q goes open. If OE is tied
permanently LOW, LATE-WRITE or READ-MODIFY-
WRITE operations are not possible.

24. A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case WE = LOW and OE =
HIGH.

25. All other inputs at Vec -0.2V.

26. Write command is defined as WE going LOW.

27. MT4C8513 only.

28. LATE-WRITE and READ-MODIFY-WRITE cycles
must have both *OD and 'OEH met (OE HIGH during
WRITE cycle) in order to ensure that the output
buffers will be open during the WRITE cycle. The
DQs will provide the previously written data if CAS
remains LOW and OE is taken back LOW after tOEH
is met. If CAS goes HIGH prior to OE going back
LOW, the DQs will remain open.

29. The DQs open during READ cycles once *OD or *OFF
occur. If CAS goes HIGH before OE, the DQs will
open regardless of the state of OE. If CAS stays LOW
while OE is brought HIGH, the DQs will open. If OE
is brought back LOW (CAS  still LOW), the DQs will
provide the previously read data.

30. Column-address changed once while RAS = Vi and
CAS =VmH.

31. The 3ns minimum is a parameter guaranteed by
design.

MT4C8512/3
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MlCHDN MT4C8512/3

512K x 8 WIDE DRAM

tRe -
RAS il é
P —
ms vtz |
—
tosH
1 1
RSH RRH U
I tcRP tReD cas m
V-
crs v Z
O
RAD RAL ‘ w
[ L 1 [ !
I ASR RAH ' tAsC CAH
Vig <
aoor Vil _W ROW m COLUMN W 0( ROW >
ACS Ren g
N
— Vg o
W 7 7 Y
' -
Rac
I
toac toFF
oz
oo VioH :——-————owm——% VALID DATA oPeEN
|lo_toE |<_toD
|
— Vi
OE vy _ / A; /)l /
R
RAS | RP
= VH ~ )L
RAS V[ —
tcsh
tRSH
I tcRpP tRcD tcas
CAS Y —
i -/
AR
RAD tRAL
tasR tRAH tasc toAH
v
on I /), SR /) Y —
towL ]
fRwL )
wer '
twes tweH
twag | |_twan we |
LA B
v
) i V)
bHR
[ 4
L 1 DS DH
vs_ | | IMH 25
v
0Q yiOH 7 % NOTE 1 W VALID DATA W
= V
oE vt

DON'T CARE

R uNDEFINED

NOTE: 1. Applies to MT4C8513 only; WE and DQ inputs on MT4C8512 are “don’t care” at RAS time. WE selects
between normal WRITE and MASKED WRITE at RAS time. The DQ inputs are “don’t care” for a normal
WRITE (WE HIGH at RAS time). The DQ inputs provide the mask data at RAS time for a MASKED WRITE,
WE LOW at RAS time.

MT4C8512/3 1 1 1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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PRELIMINARY
MT4C8512/3

SEMICONDUCTOF

512K x 8 WIDE DRAM

NOTE:

READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)
tawe
RAS I tRe
s o \ } N
fosu
| tcRP tRCD ‘——:2%
TAS YmM = l
asR = tean l tasc tcaH
aopR VM :m ROW W OrLUMN , W 7/ /'cé K row
tRos ! ':wwg ‘F’l
I"w | dwag| tAwD P
WE 7R noten ‘ lﬁ 7 7
e ‘
. l& || toz—= | I‘—Ds' JD—“"
oa v - { NOTE" OPEN OPEN
-
R/ Y Wil / X,
FAST-PAGE-MODE READ CYCLE
| < CRP | D 'RCD lcas tcp icAs 1l ter ‘—___.ys epn i
ol i ' Ji — k/ A
'RAD = RAL
e | [Ty | nso || tows e ] hsc[] o
aooR I WEH@! COLUMN COLUMN m cowmn K777 -/’l /XE
W 77
R e/

DON'T CARE

R UNDEFINED

1. Applies to MT4C8513 only; WE and DQ inputs on MT4C8512 are “don’t care” at RAS time. WE selects
between normal WRITE and MASKED WRITE at RAS time. The DQ inputs are “don’t care” for a normal
WRITE (WE HIGH at RAS time). The DQ inputs provide the mask data at RAS time for a MASKED WRITE,
WE LOW at RAS time.

MT4C8512/3
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PRELIMINARY

MT4C8512/3
512K x 8 WIDE DRAM

UCTOR, INC

FAST-PAGE-MODE EARLY-WRITE CYCLE -
e :RP tosH tpc !RsH g
RP ‘RCD icas tce lcas tcp lcas teen
O — - N [ ; l E
A0DR VM m ROW COLUMN - cu.wu‘cw I { kDOLUMN'c K ron m
e “W_Ril wes :x:n wes mu wes :xi. E
WE Y :m NOTE 1 i@) m 7 7
:v;_v}c‘;. RWL
I s, | '.ﬂ’l I ‘os 'oH 'ps ‘oH [ i ‘s oH
oa 3}8}_‘ :m NOTE 1 J@I VALID DATA @( VALID DATA m VALID DATA W 77l
® W 7 7 T
FAST-PAGE-MODE READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)
A tesH tpc /tRwe 'RSH H
I.m. {ROD loas |wleP oy tors =P | toas | 0PN,
o ] A

AR

[/} boN'T cARE

RY unpeFiNED

NOTE: 1. Applies to MT4C8513 only; WE and DQ inputs on MT4C8512 are “don’t care” at RAS time. WE selects
between normal WRITE and MASKED WRITE at RAS time. The DQ inputs are “don’t care” for a normal
WRITE (WE HIGH at RAS time). The DQ inputs provide the mask data at RAS time for a MASKED WRITE,
WE LOW at RAS time.

MT4C8512/3 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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512K x 8 WIDE DRAM

FAST-PAGE-MODE READ-EARLY-WRITE CYCLE
(Pseudo READ-MODIFY-WRITE)

RASP 1< {RP__;
— VIg =
mas vl
RSH
csH tpc
[ tReD tcas tcpp tcas fcpN |
— VIH _
CAs v Z
AR
tRAD tRAL
tAsrR RAH tasc tcAH tasc tcAH
Vin = J
ADDR vl m ROW )@1 COLUMN )m COLUMN W/ // / /»( ROW
| towL |
tRcs tRWL
' twp
twes twoH
== ViH
WE [l 2 Y L T
| s_||_ton,
ViH
o W T T XL Y
tcac
toz tOFF,
e
4
v NOTE 1
OH — PEN { VALID Y
Q VoL - L _DATA OPEN
tan
'RAC

= V,
= W 7/

NOTE: 1. Do not drive data prior to High-Z; that is completion of 'OFF. ICPP is equal to 'OFF + 'DS(MIN) + guardband
between data-out and driving new data-in.

RAS-ONLY REFRESH CYCLE
(OE and WE = DON'T CARE)

tRe
RAS tRP
— V=
mAs il C
| tcrP 'RPG |
w W f 7
tAsR RAH
N
R/, L T
v, -
oo VG = OPEN
%
[//) DON'T cARE
B unperiNeD
MT4C8512/3 1 1 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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512K x 8 WIDE DRAM

— V
RAS V)

CAS ViL

DQ

CBR REFRESH CYCLE
(A0-A9; OE = DON'T CARE)
tRp tRAS trp 'RAS
N I
tRPC
L tcsR 'CHR RPC, tcsr || toHR

=5

—

!

OPE!

W ¥ T

HIDDEN REFRESH CYCLE 24
(WE = HIGH; OE = LOW)
(READ) (REFRESH)
s i N
ws W f g b
= ASR RAH i ) ASC, CAH |
ADDR v:[‘_mg‘ ROW m‘ COLUMI\: 7%
pa ¥:8[* - op VALID DATA b— oPEN—
toe o0, |
= Xt T == )'//////////
DON'T CARE
B unperiNeD
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PRELIMINARY

MICHDN MT4C8512/3 L

512K x 8 WIDE DRAM

WIDE DRAM 512K x s DRAM mm

LOW POWER, EXTENDED REFRESH E

FEATURES

¢ Industry-standard x8 pinouts, timing, functions and PIN ASSIGNMENT (T op View)
packages
* Address entry: ten row-addresses, nine column-
addresses 28-Pin SOJ 28-Pin ZIP
High-performance CMOS silicon-gate process (SDB-1) (SDA-1)
Single +5V +10% power supply
All device pins are TTL-compatible
Refresh modes: RAS-ONLY, CAS-BEFORE-RAS (CBR), vee O
HIDDEN and BATTERY BACKUP (BBU) DQ1 0
Optional FAST-PAGE-MODE access cycle DQ2 [
* NONPERSISTENT MASKED WRITE access cycle DQ3 [
(MT4C8513 only) DQ4
* 1,024-cycle refresh distributed accross 128ms NC I
* Low-power, ImW standby; 350mW active, typical WE

OPTIONS MARKING N

¢ Timing Aol
60ns access -6* Al
70ns access -7 ©A2(
80ns access -8 A3l

« MASKED WRITE Vee
Not available 8512 L
Available 8513 L

Nvda 3ai

Vss
DQs
DQ7
DQ6
DQs5
CAS
OE
NC
A8
A7
A6
A5
A4
Vss

0 NG W=

20
19
18
17
16

—_ e O
S wnNn = o

® Packages

Plastic SOJ (400 mil) DJ _Pi
Plastic TSOP (400 mil) TG 28( g Il:')‘ ET-IS)OP
Plastic ZIP (375 mil) Z

¢ Part Number Example: MT4C8512DJ-7 L

28
27
26
25
24
23
22
21
20
19
18
17
16
15

Vss
DQs8
DQ7
DQ6
DQ5
CAS
OE
NC
A8
A7
A6
A5
A4
Vss

Vee
DQ1
DQ2
DQ3
DQ4

NC

WE

GENERAL DESCRIPTION RAS

The MT4C8512/3 L are randomly accessed solid-state A9
memories containing 4,194,304 bits organized in a x8 A0
configuration. Each byte is uniquely addressed through Al
the 19 address bits during READ or WRITE cycles. The A2
address is entered first by RAS latching 10 bits (A0-A9) A3
and then CAS latching 9 bits (A0-A8). Vee

The MT4C8513 L has NONPERSISTENT MASKED
WRITE allowing it to perform WRITE-PER-BIT accesses.

*60ns specifications are limited to a Vcc range of £5%.

0 N OO AW =

©

HHHHAAHARHAAAAH
HHHEHHHHHHHHHEHH

—_
AW NN = O

MT4C8512/3 L 1 1 7 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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PRELIMINARY
MlCHDN MT4C8512/3 L

512K x 8 WIDE DRAM

FUNCTIONAL BLOCK DIAGRAM

DATA-IN BUFFER

MASK DATA REGISTER
H (MT4C8513 L only) DQ1
E .

[ ]
NO. 2 CLOCK DQs
GENERATOR
DATA-OUT
COLUMIN- . BUFFER o
ADDRESS COLUMN

BUFFER DECODER

A0
Al REFRESH - 5121
A2 CONTROLLER
A3 | SENSE AMPLIFIERS
A4 v | 1/0 GATING
AS REFRESH
A6 COUNTER = siexe
A7
A8
o \
s ROW- =8| 1024 x512x 8
ADDRESS 30 | 1024 MEMORY
BUFFERS (10) cal ARRAY
[a) |
? i
1
— NO. 1 CLOCK
RAS o GENERATOR I = Vee
<+——o0 Vss
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MT4C8512/3 L
512K x 8 WIDE DRAM

PIN DESCRIPTIONS

S0J/TSOP ZIP
PIN NUMBERS PIN NUMBERS | SYMBOL | TYPE DESCRIPTION

8 15 RAS Input | Row-Address Strobe: RAS is used to clock-in the 10 row-
address bits and strobe the WE and DQs in the MASKED
WRITE mode (MT4C8513 L only).

23 2 CAS Input | Column-address Strobe: CAS is used to clock-in the 9
column-address bits, enable the DRAM output buffers and
strobe the data inputs on WRITE cycles.

7 14 WE Input | Write Enable: WE is used to select a READ (WE = HIGH)
or WRITE (WE = LOW) cycle. WE also serves as a mask
enable (WE = LOW) at the falling edge of RAS in a
MASKED WRITE cycle (MT4C8513 L).

22 1 OE Input | Output Enable: OE enables the output buffers when taken
LOW during a READ access cycle. RAS and CAS must
be LOW and WE must be HIGH before OE will control the
output buffers. Otherwise, the output buffers are in a High-Z
state.

10-13, 16-20,9 | 17, 18, 19, 20, AO-A9 Input | Address Inputs: These inputs are multiplexed and clocked
23, 24, 25, 26, by RAS and CAS to select one byte out of the 512K
27,16 available words.
2-5,24-27 9,10, 11,12, | DQ1-DQ8| Input- | Data I/O: Includes inputs, outputs or High-Z and/or output
3,4,5,6 masked data input (for MASKED WRITE cycle only).
6, 21 13, 28 NC - No Connect: These pins should be either left unconnected
or tied to ground.
1,14 8, 21 Vce Supply | Power Supply: +5V £10%
15, 28 7,22 Vss Supply | Ground

MT4C8512/3 L
REV. 3/03
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PRELIMINARY

MT4C8512/3 L
512K x 8 WIDE DRAM

FUNCTIONAL DESCRIPTION

Each bit is uniquely addressed through the 19 address
bits during READ or WRITE cycles. First RAS is used to
latch 10 bits (A0-A9) then, CAS latches 9 bits ( A0-A8).

The CAS control also determines whether the cycle will
be a refresh cycle (RAS-ONLY) or an active cycle (READ,
WRITE or READ-WRITE) once RAS goes LOW.

READ or WRITE cycles are selected by WE. 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 falling edge of WE or CAS, whichever occurs
last. Taking WE LOW will initiate a WRITE cycle, selecting
DQI1 through DQ8. If WE goes LOW prior to CAS going
LOW, the output pin(s) remain open (High- Z) until the next
CAS cycle. If WE goes LOW after CAS goes LOW and data
reaches the output pins, data-out (Q) is activated and re-
tains the selected cell data as long as CAS and OE remain
LOW (regardless of WE or RAS). This late WE pulse results
in a READ-WRITE cycle.

The eight data inputs and eight data outputs are routed
through eight pins using common I/O and pin direction is
controlled by OE and WE.

FAST-PAGE-MODE operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row-address-defined (A0-A9) 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. CAS may be toggled-in by holding RAS LOW
and strobing-in different column-addresses, thus execut-
ing faster memory cycles. Returning RAS HIGH terminates
the FAST-PAGE-MODE operation.

Returning RAS and CAS HIGH terminates a memory
cycleand decreases chip current to a reduced standby level.
The chipisalso preconditioned for the next cycle during the
RASHIGH time. Memory cell data is retained in its correct
state by maintaining power and executing any RAS cycle
(READ, WRITE) or RASREFRESH cycle (RAS-ONLY, CBR,

or HIDDEN) so that all 1,024 combinations of RAS ad-
dresses (A0-A9) are executed at least every 128ms, regard-
less of sequence. The CBR REFRESH cycle will also invoke
the refresh counter and controller for row-address control.

BBU MODE is a CBR REFRESH performed at the ex-
tended refresh rate with CMOS input levels. This mode
provides a very low-current, data-retention cycle. RAS or
CAS time refers to the time at which RAS or CAS transition
from HIGH to LOW).

MASKED WRITE ACCESS CYCLE

(MT4C8513 L ONLY)

Every WRITE access cycle can be a MASKED WRITE,
depending on the state of WE at RAS time. A MASKED
WRITE is selected when WE is LOW at RAS time and mask
data is supplied on the DQ pins.

The mask data present on the DQ1-DQ8 inputs at RAS
time will be written to an internal mask data register and
will then act as an individual write enable for each of the
corresponding DQ inputs. If a LOW (logic “0”) is written to
amask data register bit, the input port for that bit is disabled
during the subsequent WRITE operation and no new data
will be written to that DRAM cell location. A HIGH (logic
“1”) on a mask data register bit enables the input port and
allows normal WRITE operations to proceed. At CAS time,
the bits present on the DQ1-DQ8 inputs will be either
written to the DRAM (if the mask data bit was HIGH) or
ignored (if the mask data bit was LOW).

InNONPERSISTANT MASKED WRITEs, new mask data
must be supplied each time a MASKED WRITE cycle is
initiated.

Figure 1 illustrates the MT4C8513 L MASKED WRITE
operation (Note: RAS or CAS time refers to the time at
which RAS or CAS transition from HIGH to LOW).

MT4C8512/3 L
REV. 393
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512K x 8 WIDE DRAM

’ <+— MASKED WRITE >

E{A—S‘E ,

- NONMASKED WRITE —— ™ '

I

NVHA 3dIM .

N /N N/ /.

STORED MASK INPUT  STORED|STORED MASK INPUT STORED
DATA  DATA DATA | DATA  DATA DATA DATA
[1] 0 X 1] (1] X 1 e > [1]
DQ1 1] 1 0 -m--- > |o] 0] X 1 e > [1]
. 1] 0 X K 7] X T > [1]
. 1] 1 (Y > [o] 0] X T— > [1]
. L 0 X _1_ l_ X Qo ------ > l
DQ8 1] 1 P > [o] o] X 0 -ieias > [o]
G o x KN R 0 ~> [o]
1] 1 I > [o] 0] X [ — > [o]
<«——— ADDRESSO >« ADDRESS 1
X = NOT EFFECTIVE (DON'T CARE) DON'T CARE
Figure 1

MT4C8513 L MASKED WRITE EXAMPLE

MT4C8512/3 L 1-21 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON MT4C8512/3 L
512K x 8 WIDE DRAM
- TRUTH TABLE
ADDRESSES
E FUNCTION RAS | CAS | WE | OF | R | '€ |DOs NOTES
E Standby H H-X X X X X | High-Z
m READ L L H L ROW | COL | Data-Out
EARLY-WRITE L L L X ROW | COL | Data-In 1
U READ-WRITE L L H-L L—-H | ROW | COL | Data-Out, Data-In 1
m FAST-PAGE- 1st Cycle L H-L H L ROW | COL | Data-Out
> MODE READ 2nd Cycle L H-L H L nfa | COL | Data-Out
g FAST-PAGE- 1st Cycle L H-L L X ROW | COL | Data-In 1
MODE WRITE 2nd Cycle L H-L L X nfa | COL | Data-In 1
FAST-PAGE-MODE | 1st Cycle L H-L | H-L | L—H | ROW | COL | Data-Out, Data-In 1
READ-WRITE 2nd Cycle L H—-L | H—L L—H n/a | COL | Data-Out, Data-In 1
HIDDEN READ L—H-L L H L ROW | COL | Data-Out
REFRESH WRITE L-H-L L L X ROW | COL | Data-In 1,2
RAS-ONLY REFRESH L H X X ROW | n/a | High-Z
CBR REFRESH H-L L X X X X | High-Z
BBU REFRESH H—L L X X X X | High-Z

NOTE: 1. Data-in will be dependent on the mask provided (MT4C8513 L only). Refer to Figure 1.
2. EARLY-WRITE only.

MT4C8512/3 L 1 22 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
REV. 303 = ©1993, Micron Semiconductor, Inc.
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512K x 8 WIDE DRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc supply relative to Vss................ -1V to +7V
Operating Temperature, T, (ambient)............0°C to +70°C
Storage Temperature (plastic) ...........coe..... -55°C to +150°C
Power Dissipation N
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
deviceat these orany other conditions above thoseindicated
in the operational sections of this specification is notimplied.
Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.

DC ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(Notes: 1, 3,4, 6,7) (0°C < T, <70°C; Vcc = 5V £10%)

PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
Supply Voltage Vce 4.5 55 \' 1
| Input High (Logic 1) Voltage, all inputs ViH 24 |Vcctt \ 1
Input Low (Logic 0) Voltage, all inputs Vi -1.0 0.8 \ 1
INPUT LEAKAGE CURRENT
Any input OV < VIN £ Vee I -2 2 HA
(All other pins not under test = 0V)
OUTPUT LEAKAGE CURRENT (Q is disabled; OV < Vout < 5.5V) loz -10 10 pA
OUTPUT LEVELS VoH 24 Vv
Output High Voltage (lout = -5mA)
Output Low Voltage (lout = 4.2mA) Vou 0.4 Vv
MAX
PARAMETER/CONDITION SYMBOL |-6**| -7 UNITS | NOTES
STANDBY CURRENT: TTL lcct 2 2 2 | mA
(RAS = CAS = Vin)
STANDBY CURRENT: CMOS lcce 200 | 200|200 | pA 25

(RAS = CAS = Vcc -0.2V)

OPERATING CURRENT: Random READ/WRITE

(RAS Cycling, CAS = Vi: IRC = tRC [MIN])

Average power supply current lces 120 | 110|100 | mA 3,4,
(RAS, CAS, Address Cycling: IRC = tRC [MIN]) 31
OPERATING CURRENT: FAST-PAGE-MODE

Average power supply current Icca 100 | 90 | 80 | mA 3,4,
(RAS =V, CAS, Address Cycling: 'PC = 'PC [MIN]; ICP, 'tASC = 10ns) 31
REFRESH CURRENT: RAS-ONLY

Average power supply current Iccs 120 { 110{ 100 { mA | 3,31

REFRESH CURRENT: CBR
Average power supply current
(RAS, CAS, Address Cycling: tRC = tRC [MIN])

lcce 110 | 100| 90 | mA 3

REFRESH CURRENT: BBU

Average power supply current during BBU REFRESH:
‘CAS = 0.2V or CBR cycling; RAS =RAS (MIN) to
300ns; WE, A0-A9 and Din = Vce - 0.2V (Din may be left
open), 'RC = 125us (1,024 rows at 125us = 128ms)

lec7 300 | 300 3,5,

300 | pA
: 30

**60ns specifications may be limited to a Vcc range of £5%.

MT4C8512/3 L
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PRELIMINARY

MlCHDN MT4C8512/3 L

512K x 8 WIDE DRAM
CAPACITANCE
PARAMETER SYMBOL [ MAX UNITS NOTES
Input Capacitance: A0-A9 Cn 5 pF 2
Input Capacitance: RAS, CAS, WE, OE Ci2 7 pF 2
Input/Output Capacitance: DQ Cio 7 pF 2

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7,8,9, 10, 11, 12, 13) (0°C < T, < +70°C; Vce = 5V £10%)

NVvHAd 3diM l

AC CHARACTERISTICS -6* -1 -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 150 175 195 ns
FAST-PAGE-MODE READ or WRITE tPC 35 40 45 ns

cycle time

FAST-PAGE-MODE READ-WRITE tPRWC 85 95 100 ns

cycle time

Access time from RAS 'RAC 60 70 80 ns 14
Access time from CAS 'CAC 15 20 20 ns 15
Output Enable time 'OE 15 20 20 ns

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 15 20 20 ns

'RAS precharge time 'RP 40 50 60 ns

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

CAS hold time 'CSH 60 70 80 ns

CAS precharge time ICPN 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 26
Read command hold time 'RCH 0 0 0 ns 19, 26
(referenced to CAS)

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

CAS to output in Low-Z ‘cLz 3 3 3 ns 32

*60ns specifications may be limited to a Vcc range of £5%.

MT4C8512/3 L 1 2 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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512K x 8 WIDE DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS -
(Notes: 6,7, 8,9, 10, 11, 12, 13) (0°C < T, < +70°C; Vcc = 5V £10%)

AC CHARACTERISTICS -6* -7 -8 E
PARAMETER SYM MIN MAX MIN MAX MIN MAX UNITS NOTES —_—
Output buffer turn-off delay 'OFF 3 15 3 15 3 15 ns 20,29, 32 U
Output disable time ‘oD 3 15 3 15 3 15 ns 29, 32 m
Write command setup time wes 0 0 0 ns 21,26

Write command hold time 'WCH 10 10 10 ns 26 U
Write command hold time 'WCR 45 55 60 ns 26 m
(referenced to RAS) >
Write command pulse width wp 10 10 10 ns 26 g
Write command to RAS lead time 'RWL 15 20 20 ns 26

Write command to CAS lead time tcwL 15 20 20 ns 26

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 ‘RWD 85 95 105 ns 21
Column-address tAWD 55 60 65 ns 21

to WE delay time

CAS to WE delay time ‘fcwb 40 45 45 ns 21

Transition time (rise or fall) T 3 50 3 50 3 50 ns 9,10

Refresh period (1,024 cycles) 'REF 16 128 128 ms

RAS to CAS precharge time 'RPC 0 0 0 ns

‘CAS setup time 'CSR 10 10 10 ns 5

(CBR REFRESH)

CAS hold time ICHR 10 10 10 ns 5

(CBR REFRESH)

MASKED WRITE command to RAS 'WRS 0 0 0 ns 26

setup time

WE hold time to RAS 'WRH 10 15 15 ns 26

(MASKED WRITE

'OE hold time from WE during 'OEH 15 20 20 ns 28
READ-MODIFY-WRITE cycle

OE setup prior to RAS during 'ORD 0 0 0 ns

HIDDEN REFRESH cycle
*60ns specifications may be limited to a Vcc range of £5%.
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. This parameter is sampled. Vcc = 5V £10%; f = 1 MHz.

. Icc is dependent on cycle rates.

. Icc is dependent on output loading and cycle rates.
Specified values are obtained with minimum cycle
time and the outputs open.

5. 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) before proper device operation is assured. The
eight RAS cycle wake-ups 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 ViH and V1L (or between ViL
and Vin).

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

11.If CAS = ViH, data output is high impedance.

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

13. Measured with a load equivalent to two TTL gates
and 100pF, Vou = 2.0V and VoL = 0.8V.

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).

16.1f 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 Q buffer, CAS must be pulsed
HIGH for 'CPN.

17. Operation within the 'RCD (MAX) limit ensures that
RAC (MAX) can be met. '/RCD (MAX) is specified as
a reference point only; if 'RCD is greater than the
specifi