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ABOUT THE COVER:

Front — A variety of features highlight Micron’s SRAM
product line. Shown at left, a circuitry backdrop rendered
from a scanning electron microscope. Bottom right, the
intricate memory of a 256K SRAM wafer, etched in silicon,
which reflects the many hues of the natural color spectrum.

Back — Micron’s B(;ise, Idaho, headquarters.




PREFACE

GENERAL INFORMATION

IMPORTANT NOTICE

Micron Semiconductor, Inc. (Micron), reserves
the right to change products or specifications
without notice. Customers are advised to ob-
tain the latest versions of product specifica-
tions, which should be considered in evaluat-
ing a product’s appropriateness for a particular
use. There is no assurance that Micron’s semi-
conductor products are appropriate for any
application by a customer.

MICRON MAKES NO WARRANTIES, EX-
PRESSED OR IMPLIED, INCLUDING ANY
IMPLIED WARRANTIES OF MERCHANT-
ABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, OTHER THAN COMPLIANCE
WITH MICRON'’S SPECIFICATION SHEET
FOR THE PRODUCT AT THE TIME OF DE-
LIVERY. IN NO EVENT SHALL MICRON BE
LIABLE FOR ANY INDIRECT, SPECIAL, IN-
CIDENTAL OR CONSEQUENTIAL DAM-
AGES AS A RESULT OF THE PERFOR-
MANCE, ORFAILURE TOPERFORM, OFANY
MICRON PRODUCT.

ANY CLAIM AGAINST MICRON MUST BE
MADE WITHIN 90 DAYS FROM THE DATE
OF SHIPMENT BY MICRON AND MICRON
HAS NO LIABILITY THEREAFTER. Micron'’s

liabilitv is limited to replacement of defective
product or either Customer or Micron may elect
refund of amounts paid in lieu of replacement.
The warranty covers only defects arising under
normal use and not malfunctions resulting from
misuse, abuse, modification, or repairs by any-
one other than Micron.

MICRON’S PRODUCTS ARE NOT AUTHO-
RIZED FOR USE AS CRITICAL COMPO-
NENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS WRIT-
TEN APPROVAL OF THE PRESIDENT OF
MICRON. Life support devices or systems are
those which are intended to support or sustain
life and whose failure to perform can be reason-
ably expected to result in a significant injury or
death to theuser. Critical components are those
whose failure to perform can be reasonably
expected to cause failure of a life support device
or system or affect its safety or effectiveness.

MICRON DOES NOT WARRANT PRODUCT
TO BE FREE OF CLAIMS OF PATENT IN-
FRINGEMENT BY ANY THIRD PARTY AND
DISCLAIMS ANY SUCH WARRANTY OR
INDEMNIFICATION AGAINST PATENT IN-
FRINGEMENT.
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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 and other specialty
memory products. We have developed a unique intelligent
burn-in system, AMBYX®, which evaluates and reports the
quality level of each and every component we produce.

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

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

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

The Micron Team

PREFACE m Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 1 ©1994, Micron Semiconductor, Inc.
AMBYX is a registered trademark of Micron Systems Integration, inc.
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GENERAL INFORMATION

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 we establish delivery standards based
on customer expectations, including 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 (in-
cluding triple-port DRAM), and a variety of other memory
products.

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

SPECIALTY MEMORY PRODUCTS

Beyond our standard component memory, Micron is
introducing many revolutionary products that we expect
will follow the Triple-Port tradition. 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 DRAM card. Ideal for laptop, note-
book and other portable systems, Micron’s DRAM Card
offers both high density and low power within JEDEC
and JEIDA specifications.*

DIE SALES

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

CUSTOM MANUFACTURING SERVICES

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

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

component and system-level manufacturing facilities
are centrally located in Boise, Idaho, so the component
products you need are readily available.

MICRON DATAFAX

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

QUALITY

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

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

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

PREFACE
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ABOUT THIS BOOK

CONTENT

The 1995 SRAM Data Book from Micron Semiconductor
provides complete specifications on Micron’s standard
SRAMs, Synchronous SRAMs and SRAM Modules.

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

SECTION ORGANIZATION

Micron’s 1995 SRAM Data Book contains a detailed Table
of Contents with sequential and numerical indexes of prod-
ucts as well as a complete product selection guide. The Data
Book is organized into nine sections:

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

e Section 5: Technical/application notes.

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

e 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 SRAM section begins
with the 256K x 1 followed by 1 Meg x 1, the 64K x4 and all
other x4 configurations in order of ascending depth. Next
come the x8 products, etc., as applicable to the specific
product family.

DATA SHEET DESIGNATIONS

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

SURVEY

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

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

Micron Semiconductor, Inc.
2805 East Columbia Road
Boise, ID 83706
Phone: 208-368-3900
Fax: 208-368-4431
Micron DataFax: 208-368-5800
Customer Comment Line:
U.S.A. 800-932-4992
Intl. 01-208-368-3410
Fax 208-368-3342

DATA SHEET MARKING DEFINITION

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

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

No Marking This data sheet contains minimum and maximum limits specified over the complete power
supply and temperature range for production devices. Although considered final, these
specifications are subject to change, as further product development and data character-
ization sometimes occur.

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

NOTE: Micron uses 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 Quality/Reliability Handbook is available by calling 208-368-3900.

PREFACE
Rev. 11/94

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

EXPANDED COMPONENT NUMBERING SYSTEM

AA BBCC DDDD FFF -GG ZZ12Z
L1 1__| L _| |
MT5C2568DJ-10 IT

Micron —— | L Industrial Temperature
SRAM L—————— 10ns Access Time

CMOS SOJ Package
32K x 8
AA - PRODUCT LINE IDENTIFIER E — DEVICE VERSIONS
MICrON PrOAUCE .......oceeeeeeeereceeceeceeiree et MT (Alphabetic characters only; located between D and F when
BB - PRODUCT FAMILY required.
Flash ) ] 28 JEDEG Test Mode (4 Meg DRAM) .........rvvvvvmnnrrennnncivnnnns J
DRAM e 4 Errata on Base Part...........coonnvierieninnnns Q
SGRAM e 41 FFF - PACKAGE CODES
Synchronous SRAM ......... 58 DIP .. Blank
CC - PROCESS TECHNOLOGY DIP (Wide Body) w
ZIP . . z
CMO0S .G
Low Voltage CMOS......... et LC LCC : EJ
FIZSN OMOS ..o F SOP/SOIC v SG
Low Voltage Flash CMOS LF arp LG
TSOP (Type ) ..... . VG
DDDD — DEVICE NUMBER TSOP (Type |, Reversed) ......... : XG
(Can be modified to indicate variations) TSOP (Type ll)... TG
Flash ...... Density, Configuration TSOP (REVEISEA) ....oueveererrereneneemrereniesessenenseenenenes RG
DRAM . . Width, Density TSOP (Longer) ....... TL
TPDRAM.. : Width, Density SO : bJ
SRAM - Total Bits, Width S0J (Reversed) ... DR
SYNCArONOUS SRAM ...oovovverennrrrrnrrresecnnes Density, Width §0J (Longer).......... DL
::?‘m); Vi Micron Semiconductor, Inc., reserves the right to change produ(;:sg;:‘ ;s{.')ﬁelgf‘;iagm ;‘:x::m m:rt:cr:
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PREFACE
PRODUCT NUMBERING

EXPANDED COMPONENT NUMBERING SYSTEM (continued)

AA BBCC DDDD FFF
|1 1_ | |

-(iG ZZIZZ

MT5C2568DJ-10 IT

Micron ——
SRAM

L Industrial Temperature
10ns Access Time

CMOS
32K x 8

GG — ACCESS TIME

SOJ Package

ZZ ZZ - PROCESSING CODES (continued)

.... 5ns or 50ns DRAMs
.. Bns or 60ns Low Power (Extended Refresh) ........oceeeerucecreinnerenneas L
.................................. 7ns or 70ns Low Power (Self Refresh/Extended Refresh) .................... S
..................................... 8ns or 80ns SRAMs
10ns or 100ns Low Volt Data Retention .........c.cceeceeurereecvcennnenes L
12ns or 120ns LOW POWET ...ttt P
15ns or 150ns Low Power, Low Volt Data Retention ...........ccccccovunueene LP
17ns Flash
20ns Bottom BOOt ... B
25ns Top Boot ereretseserviset s e s aen e s s nns eaenare et s nrasarean T
35ns EPI Wafer ettt bttt E
45ns Commercial Testing
. 53ns 0°C to +70°C ............. . Blank
................................................................................. 55ns -40°C to +85°C ....... AT
2222 - PROCESSING CODES 5o 1250 T
('Multiple ;_)rocesging codes are separated by a space and are Special Processing
listed in hierarchical order.) Engineering Sample.... ES
Example: . Mechanical Sample . MS
A DRAM su;?porflng low power, extended refresh (L); low voltage S 1 Kt oo SK
(V) and the industrial temperature range (IT) would be indicated as ample Ri .
v LT Tape-and-Reel™ ........ccooevvvevnreciennnn TR
INEEFIM oo [ Bar COde™ ..oovorvesverv BC
LOW VORAGE ..oocoerererrinrrn - v * Used in device order codes; this code is not marked on device.
PREFACE ii Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 Vi ©1994, Micron Semiconductor, inc.
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PRODUCT NUMBERING

NEW COMPONENT NUMBERING SYSTEM

AA BB CC DDDDDD EE FFF -GG 2277
| 11 | N I
MT5LC256K16D4DJ-15 IT

Micron ——] " T Industrial Temperature
SRAM L  15ns Access Time
Low Voltage CMOS ———— SOJ Package
256K x 16 L Data Sheet Defined
AA - PRODUCT LINE IDENTIFIER EE - DEVICE VERSIONS
MICron Product .........covceeveeccinnerirecresesnseseeesesessnennas MT (The first character is an alphabetic character only; the

second character is a numeric character only.)

BB - PRODUCT FAMILY Specified by individual data shest.

DRAM 4
SGRAM . 41 FFF - PACKAGE CODES
TPDRAM 43 Plastic
Synchronous DRAM 48 DIP .
SRAM ..ottt nas 5 DIP (Wide Body)
Synchronous SRAM ..........vvenineninrresernnissessseeneesessssens 58 ZIP

CC - PROCESS TECHNOLOGY é%(F:’/SOIC
CMOS ...... C QFP
Low Voltage CMOS LC TSOP (TYPE 1) cevereresrsersessrs st rsessessrerses
BICMOS ........ B TSOP (REVErSEd) v..overeverrrerseren RG
Low Voltage BiCMOS LB TSOP (Longer) ) ) TL

DDDDDD - DEVICE NUMBER S0J.... s e DJ
Depth, Width SOJ (Wide) ... DW
Example: S0J (Reversed) ... retsrerr ettt nens DR
1M16 = 1 megabit deep by 16 bits wide = 16 megabits of total SOJ (Longer) ......ceeevveeveerrrecc DL
memory.
No Letter ... Bits
K Kilobits
M Megabits
G Gigabits

PREFACE

HH Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 Vil o1

1994, Micron Semiconductor, Inc.
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PRODUCT NUMBERING

NEW COMPONENT NUMBERING SYSTEM (continued)

AA BB CC DDDDDD EE FFF -GG 27217z
| 1 1 l N R I I

MT5LC256K16D4DJ-15 IT

Micron —— L Industrial Temperature
SRAM L——— 15ns Access Time
Low Voltage CMOS ————— SOJ Package
256K x 16 Data Sheet Defined
GG - ACCESS TIME ZZ ZZ - PROCESSING CODES (continued)
R .... 5ns or 50ns DRAMs
2B ettt ettt s s eneaen 6ns or 60ns Low Power (Extended Refresh) ......cocevvuveerevureeeeriurenennes L
T 7ns or 70ns Low Power (Self Refresh/Extended Refresh)..................... S
NS RRRON 8ns or 80ns SRAMs
-9 . 9ns or 90ns Low Volt Data Retention ..........cccveeecevcevieeseceeeeeveenne L
10 i 10ns or 100ns LOW POWET ...ttt st snssssasss s nenesees P
-12 . 12ns or 120ns Low Volt Data Retention, Low POWer .......cccccoerrireinnne LP
-15 15ns or 150ns EPHFWAFEE ..ottt nn s enanes E
L A 17ns Commercial Testing
-20 20ns 0°C 10 +70°C .oeeeeecreeecreeecereee et Blank
-25 . 25ns “40°C 10 +85°C vt IT

235 et tns 35ns 40°C 10 +125°C e AT
-45 . 45ns -55°C 10 +125°C ..eeeieeereeee s XT
-53 53ns Special Processing
-55 55ns Engineering Sample........ccocvevvvreieieeee e ES
Mechanical Sample . MS
ZZ 7Z - PROCESSING CODES Sample Kit* ............ ettt bne SK
(Multiple processing codes are separated by a space and are TAPE-ANG-REEI* —orrreeeeeees s seemeeessesseseees s TR
listed in hierarchical order.) Bar COUe™ ...t BC
ixgg:llv;:su pporting low power, ded refresh (L); low voltag * Used in device order codes; this code is not marked on device.
{/V) znd r;he industrial temperature range (IT) would be indicated as
INEEIIM oot eaeaeas |
LOW VOIAQE ......oceeeee e Vv
PREFACE I X Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 ©1994, Micron Semiconductor, Inc.



Ml:HDN PREFACE

PRODUCT NUMBERING

MODULE NUMBERING SYSTEM

AA BBCDDD EEE FFFGG HH JJ KK
RN I O PR A UV N B A
MT8LS25632xxM-20 L

Micron —— l B I T SRAM 2V Data Retention
8 Components 20ns Access Time
3.3 Voit SIMM

SRAM Module Device Version
256K x32
AA - PRODUCT LINE IDENTIFIER JJ - ACCESS TIME
Micron Semiconductor Product ........ccccccevvevevcercenecnnne. MT -10 . ... 10ns
BB — NUMBER OF MEMORY COMPONENTS :}g """""""""""" 1?2:
C - PROCESS TECHNOLOGY AT s 17ns
LOW VOLTAGE (3.3V) L | T e, 200
22D s ... 25ns
DDD - RAM FAMILY -35...... 35ns
DRAM ..ottt ss s s ss bt bes e D -6 B 60ns
DRAM TSOP ...ttt DT T e a et ettt s st e e e s et e s e s s s ee e e anannn 70ns
SRAM .. ] ... 80ns
SRAM TSOP ..ttt ST
SYNCHRONOUS SRAM . sy KK — MODULE SPECIAL DESIGNATOR
SYNCHRONOUS SRAM TQFP.. SYT SRAM _
2V data retention ...........ccoveevennnne L
EEE - DEPTH Low Power P
FFF - WIDTH lez‘l:lll Power, 2V data retention .............cccoovevveeermnrceecnnns LP
GG - DEVICE VERSIONS Low Power (Extended Refresh) L
Specified by individual data sheet (Synchronous SRAM only) ECC C
Extended Data Out ...... e X
HH — PACKAGE CODE Self Refresh et S
ggd Plated SIMM/DIMM 16 Meg DRAM 4,096 REFIESH ......ovvvrs oo B
SIP e
SIMM/DIMM..........

Small Outling DIMM ..o
Small Qutline Gold DIMM
Double-Sided SIMM (1 or 4 Meg x 36 Only) ........ccoccc.....
Double-Sided SIMM (Gold 1 or 4 Meg x 36 Only)

PREFACE Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/34 X ©1994, Micron Semicanductor, Inc.
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MICRON PRODUCT NUMBERING

DRAM CARD NUMBERING SYSTEM

AA BB CCCC DDDEE FF -G H

L1 | 1 1 11
MT8D88C132VH-8S
Micron —— l - Special Designator
8 Components 80ns Access Time
88-Pin DRAM Card —— L Special Designator
1 Meg x32
AA - Product Line Identifier G - ACCESS TIME
MiCrOn ProduCt ... MT 5. 50ns
BB - NUMBER OF MEMORY COMPONENTS :g R ?322
CCCC - DRAM CARD DESIGNATOR AND PIN COUNT B, s 80ns
88-Pin DRAM Card .....c.oveeueeerrrereeneserereeesneessseneeesnnne D88C H- SPECIAL DESIGNATOR
DDD - DEPTH Self Refresh ............ S
EE - WIDTH
FF - SPECIAL DESIGNATOR
BBVOIS ottt \
Reduced 18Nt (2") ..o H
;F\Er?:?gi Xi Micron Semiconductor, Inc., reserves the right to change prod)&s 9;; sﬁ;ﬁ:ﬁg?s without notlsoeA
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PRODUCT NUMBERING

DIE PRODUCT NUMBERING SYSTEM

AA BBCCDDDDDD EEEE F GG -HH
11 | | A1 1
MT5C1008S18ADC2-20
Micron —I "L 20ns Access Time
SRAM .Hot Speed Probe
CMOS Die Form (individual)
128K x 8 S18A Die Data Base
AA - PRODUCT LINE IDENTIFIER EEEE - DIE DATA BASE REVISION
Component Product . MT F — FORM
BB - PRODUCT FAMILY Die Form .D
SRAM ...ttt 5 Wafer Form (6" Wafer) ..... W
DRAM 4 GG - TESTING LEVELS
SYNChronous SRAM .......c..ocucermennerneeneeneerenseeseciecesesneenas 58 Standard Probe (0° to 70°C) . o
CC - PROCESS TECHNOLOGY Hot Speed Probe (0° to 70°C) .. .C2
CMOS C Known Good Die (0° 10 70°C) ......c.oveueecerreercerermemensennccnns C3
Low Voltage CMOS ..o LC

DDDDDD - DEVICE NUMBER
When no alpha character appears as part of this section, the
section is defined as:

DRAM .... Width, Density
SRAM ... Total Bits, Width
Synchronous SRAM .. Depth, Width

When an alpha character occurs as part of this section, the
section is defined as:

Depth, Width

Example:

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

No Letter ... Bits
K Kilobits
M. Megabits
G . Gigabits

HH - ACCESS TIME
(Appllcable for C2 and C3 only)

............................................................. 5ns or 50ns
-6 eeteeeneeeerree e e e ae e rrera e e e anee e s nneesnren 6ns or 60ns
L A RO PPTPPRN 7ns or 70ns
B < OO PP PPN 8ns or 80ns

2D e 9ns or 90ns
10 e 10ns or 100ns
12 12ns or 120ns

1D e 15ns or 150ns
L 7 AU RO US ST 17ns
20 i 20ns
P2 e e 25ns
28D e e 35ns
SAD e 45ns
-50 (SRAM 0NlY) ..verriiiiiriricniccsecencnes 50ns
T (0722111 1Y) [ speed sorted

PREFACE
Rev. 11/94
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PREFACE

PRODUCT SELECTION

5V ASYNCHRONOUS SRAM PRODUCT SELECTION GUIDE

Memory Control Part Access Package/No. of Pins
Configuration Functions Number Time (ns) PDIP S0J Page
256K x 1 CE only MT5C2561 10, 12, 15, 20, 25 24 24 1-1
1 Megx1i CE only MT5C1001 12, 15, 20, 25 28 28 1-11

64K x 4 CE only MT5C2564 10, 12, 15, 20, 25 24 24 1-21

64K x 4 CE and OE MT5C2565 10, 12, 15, 20, 25 28 28 1-31

256K x 4 CE and OE MT5C1005 12, 15, 20, 25 28 28 1-41

256K x 4 CE, OE and MT5C256K4A1 | 12, 15, 20, 25 - 32 1-51
Revolutionary Pinout

32K x 8 CE and OE MT5C2568 10, 12, 15, 20, 25 28 28 1-61

128K x 8 CE1, CE2 and OE MT5C1008 12, 15, 20, 25 32 32 1-71

128K x 8 CE, OE and MT5C128K8A1 | 12, 15, 20, 25 - 32 1-81
Revolutionary Pinout

64K x 16 CE, OE, Byte Enable and | MT5C64K16A1 | 12, 15, 20, 25 - 44 1-91
Revolutionary Pinout

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

3.3V ASYNCHRONOUS SRAM PRODUCT SELECTION GUIDE

Memory Control Part Access Package/No. of Pins
Configuration | Functions Number Time (ns) PDIP S0J Page
256K x 1 CE only with separate /O | MT5LC2561 12, 15, 20, 25 24 24 2-1
1 Megx1 CE only with separate /0 | MT5LC1001 15,17, 20, 25 28 28 2-9

64K x 4 CE only MT5LC2564 12, 15, 20, 25 24 24 2-17
64K x 4 CEand OE MT5LC2565 12, 15, 20, 25 28 28 2-25
256K x 4 CE and OE MT5LC1005 15,17, 20, 25 28 28 2-33
256K x 4 CE, OE and MT5LC256K4D4 12, 15, 20, 25 - 32 2-41
Revolutionary Pinout
1 Megx 4 CE, OE and MT5LC1M4D4 12, 15, 20, 25, 35 - 32 2-51
Revolutionary Pinout
32K x 8 CE and OE MT5LC2568 12, 15, 20, 25 28 28 2-59
128Kx8 | CE1, CE2 and OE MT5LC1008 15,17, 20, 25 32 32 2-67
128K x 8 CE, OE and MT5LC128K8D4 12, 15, 20, 25 - 32 2-75
Revolutionary Pinout
512K x 8 CE, OE and MT5LC512K8D4 12, 15, 20, 25, 35 - 36 2-85
Revolutionary Pinout
64K x 16 | CE, OE, Byte Enable MT5LC64K16D4 12, 15, 20, 25 - 44 2-93
and Revolutionary Pinout
256K x 16 | CE, OE, Byte Enable MT5LC256K16D4 | 12, 15, 20, 25, 35 - 54 2-103

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

SYNCHRONOUS SRAM PRODUCT SELECTION GUIDE

Memory Supply | Control Part Access Cycle Package and Number of Pins
Configuration | Voltage | Functions Number Time (ns) Time (ns) PLCC TQFP DIE Page
64K x 18 3.3V SyncBurst™, Interleaved, Linear | MT58LC64K18B2 | 9,10,11,12,14 | 15,15,15,20,20 52 100 |CD1/CD2| 3-1
64K x 18 3.3V SyncBurst, Linear MT58LC64K18M1 | 9,10,11,12,14 | 15,15,15,20,20 52 100 |CD1/CD2| 3-1
64K x 18 3.3V | SyncBurst, Interleaved, Linear MT58LC64K18C4 | 4.5,5,6,7,8 8,10,12,15,20 52 100 |CD1/CD2| 3-17
64K x 18 3.3V | SyncBurst, Linear MT58LC64K18A6 | 4.5,5,6,7,8 8,10,12,15,20 52 100 |CD1/CD2| 3-17
32K x 32 3.3V SyncBurst MT58LC32K32B2 | 9,10,11,12,14 | 15,15,15,20,20 - 100 |[CD1/CD2| 3-33
32K x 32 3.3V | SyncBurst, Interleaved Burst, MT58LC32K32C4 | 4.5,5,6,7,8 8,10,12,15,20 - 100 |CD1/CD2| 3-49

Pipelined
32K x 36 3.3V | SyncBurst, Interleaved Burst MT58LC32K36B2 | 9,10,11,12,14 | 15,15,15,20,20 - 100 |CD1/CD2| 3-65
32K x 36 3.3V SyncBurst, Interleaved Burst, MT58LC32K36C4 | 4.5,5,6,7,8 8,10,12,15,20 - 100 |(CD1/CD2| 3-81
Pipelined

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

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

SRAM MODULE PRODUCT SELECTION GUIDE

Memory Control Part Access Package and No. of Pins
Configuration | Functions Number Time (ns) ZIP | SIMM | DIMM | Page
64K x 32 | CE and OE MT8S6432 12, 15, 20, 25 64 64 - 4-1
64K x 32 | CE and OE MT8LS6432 15, 20, 25 64 64 - 4-9
128K x 32 | CE and OE MT4S12832 15, 20, 25 64 64 - 4-17
128K x 32 | CE and OE MT4LS12832 17, 20, 25 64 64 - 4-25
256K x 32 | CE and OE MT8S25632 15, 20, 25 64 64 - 4-33
256K x 32 | CE and OE MT8LS25632 17, 20, 25 64 64 - 4-41
1Megx32 | CEandOE MT8LS132 15, 20, 25, 35 72 72 - 4-49
32K x 64 | SyncBurst™, Linear Burst MT2LSYT3264T1 9,10, 11, 12 - - 160 | 4-57
32K x 64 SyncBurst, Interleaved Burst | MT2LSYT3264T2 | 9, 10, 11, 12 - - 160 | 4-57
32K x 64 | SyncBurst, Interleaved Burst,| MT2LSYT3264T4 | 5,6,7,8 - - 160 | 4-69
Pipelined
32K x 64 | SyncBurst, Linear Burst, MT2LSYT3264T6 | 5,6,7,8 - - 160 | 4-69
Pipelined
32K x 64 | SyncBurst, MT2LSYT3264B2 | 9, 10, 11, 12 - - 160 | 4-81
Linear/Interleaved Burst
32K x 64 | SyncBurst, Linear/ MT2LSYT3264C4 | 5,6,7,8 - - 160 | 4-87
Interleaved Burst, Pipelined
32K x 72 | SyncBurst, Linear Burst MT2LSYT3272T1 9,10, 11,12 - - 160 | 4-93
32K x 72 | SyncBurst, Interleaved Burst | MT2LSYT3272T2 | 9, 10, 11, 12 - - 160 | 4-93
32K x 72 SyncBurst, Interleaved Burst,| MT2LSYT3272T4 56,7,8 - - 160 | 4-107
Pipelined
32K x 72 | SyncBurst, Linear Burst, MT2LSYT3272T6 | 5,6,7,8 - - 160 | 4-107
Pipelined
32K x 72 | SyncBurst, Linear/ MT2LSYT3272B2 | 9, 10, 11,12 - - 160 | 4-121
Interleaved Burst
32K x72 | SyncBurst, Linear/ MT2LSYT3272C4 | 5,6,7,8 - - 160 | 4-129
Interleaved Burst, Pipelined
64K x 72 | SyncBurst, Linear Burst MT4LSY6472T1 9,10, 11,12 - - 160 | 4-93
64K x 72 SyncBurst, Interleaved Burst | MT4LSY6472T2 9,10, 11,12 - - 160 | 4-93
64K x 72 | SyncBurst, Interleaved Burst,| MT4LSY6472T4 5,6,7,8 - - 160 | 4-107
Pipelined
64K x 72 SyncBurst, Linear Burst, MT4LSY6472T6 56,7,8 - - 160 | 4-107
Pipelined
64K x 72 | SyncBurst, Linear/ MT4LSYT6472B2 | 9,10, 11, 12 - - 160 | 4-121
Interleaved Burst
64K x 72 | SyncBurst, Linear/ MT4LSYT6472C4 | 5,6,7,8 - - 160 | 4-129
Interleaved Burst, Pipelined
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5V ASYNCHRONOUS SRAM PRODUCT SELECTION GUIDE

Memory Control Part Access Package/No. of Pins
Configuration Functions Number Time (ns) PDIP S0J Page
256K x 1 CE only MT5C2561 10, 12, 15, 20, 25 24 24 1-1
1Megx 1 CE only MT5C1001 12, 15, 20, 25 28 28 1-11
64K x 4 CE only MT5C2564 10, 12, 15, 20, 25 24 24 1-21
64K x 4 CE and OE MT5C2565 10, 12, 15, 20, 25 28 28 1-31
256K x 4 CE and OE MT5C1005 12, 15, 20, 25 28 28 1-41
256K x 4 CE, OE and MT5C256K4A1 | 12, 15, 20, 25 - 32 1-51
Revolutionary Pinout
32K x 8 CE and OE MT5C2568 10, 12, 15, 20, 25 28 28 1-61
128K x 8 CE1, CE2 and OE MT5C1008 12, 15, 20, 25 32 32 1-71
128K x 8 CE, OE and MT5C128K8A1 | 12, 15, 20, 25 - 32 1-81
Revolutionary Pinout
64K x 16 CE, OE, Byte Enable and | MT5C64K16A1 | 12, 15, 20, 25 - 44 1-91
Revolutionary Pinout
NOTE: 1. Many Micron components are available in bare die form. Contact Micron Semiconductor, Inc., for more

information.




MICRON

SEMICONDUCTOR, INC.

MT5C2561
256K x 1 SRAM

SRAM

256K x 1 SRAM

FEATURES

¢ High speed: 10, 12, 15, 20 and 25

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

e Single +5V +10% power supply

* Easy memory expansion with CE option

¢ Allinputs and outputs are TTL-compatible

OPTIONS MARKING

¢ Timing
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25

¢ Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

e 2V data retention (optional) L

¢ Low power (optional) P

* Temperature
Commercial (0°C to +70°C) None
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

e Part Number Example: MT5C2561DJ-15P

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

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

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

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

PIN ASSIGNMENT (Top View)

24-Pin DIP
(SA-3)
Ao f]1 24 ] vee
At fl2 23 [] A17
A2 (]3 22 [} a16
A3 (|4 21 [1 at5
As4lls 20 [] A14
As[l6 19 [] A13
Ae |7 18 [] A12
ar[ls 17[] At
A [l 9 16 [] A10
afl10 15 ] A9
WE[| 11 14{]p
vss [] 12 13 [] CE
24-Pin SOJ
(SD-1)

J Vee
0 A7
0 A6
0 A5
A4
0 A13
0 Af2
At
0 A10
b A9

pD

b CE

disabled. This allows system designers to meet low standby
power requirements.

The “P” version provides a reduction in both operating -

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

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

MT5C2561
Rev. 11/94

1-1

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1994, Micron Semiconductor, Inc.
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MICRON MT5C2561

256K x 1 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A —»
A —»
o 1
- D
A —> é 8 _\[\1
A=l O 262,144-BIT E ~
A —»| B MEMORY ARRAY o) Q
z S 1
A —» O 9 —
; G
A —» o
A —>| (LSB)
B —( T
WE
COLUMN DECODER
(LSB) POWER

T S T T T T T ik

A A A A A A A A A A

TRUTH TABLE

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

MT5C2561 1 2 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev.11/94 = ©1994, Micron Semiconductor, Inc.



MT5C2561

256K x 1 SRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi- -
Voltage on Vcc Supply Relative to Vss............. -1Vto +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (plastic) ..........c........ -55°C to +150°C This is a stress rating only and functional operation of the (3;]
Short Circuit Output CUITENt «........rvvvevsrrrrrrrsseennees 50mA device at these or any other conditions above those indi-
Voltage on Any Pin Relative to Vss............ -1V to Ve +1V cated in the operational sections of this specification is not <
Junction Temperature** +150°C implied. Exposure to absolute maximum rating conditions >
for extended periods may affect reliability.
**Maximum junction temperature depends upon package m
type, cycle time, loading, ambient temperature and airflow. -<
See technical note TN-05-14 for more information. z
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS )
(0°C T, £70°C; Vce = 5V £10%) I
DESCRIPTION CONDITIONS SYMBOL| MIN MAX UNITS NOTES 8
Input High (Logic 1) Voltage ViH 2.2 Vce +1 \ 1 z
Input Low (Logic 0) Voltage Vi -0.5 0.8 \' 1,2 o
Input Leakage Current 0V <VINn< Vcee ILi -5 5 pHA
Output Leakage Current Output(s) disabled ILo -5 5 HA c
0V < Vour < Vce (D
Output High Voltage loH = -4.0mA VoH 2.4 \'/ 1 m
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1 m
Supply Voltage Vee 45 55 Vv 1 >
e =
DESCRIPTION CONDITIONS SYMBOL TYP -0t | 12t | -15 | -20 | -25 [UNITS|NOTES
Power Supply CE < Vu; Vee = MAX
Current: Operating f=MAX = 1/1RC Icc 130 200 | 180 | 165 | 150 | 140 | mA | 3,13
outputs open
P version lcc 100 - - 140 | 125 [ 120 | mA | 3,13
Power Supply CE = Vi; Vcc = MAX
Current: Standby f=MAX =1/RC IsB1 24 55 | 50 | 45 | 40 | 35 | mA | 13
outputs open
P version IsB1 1.4 - - 4 4 4 mA | 13
CE > Vce -0.2V; Vee = MAX
VIN < Vss +0.2V or IsB2 0.6 5 5 5 5 5 mA | 13
VIN>Vcee -0.2V;f=0
| Pversion Ise2 0.4 - -] 8] 3|3 ]|m]13

| tP version not available with this speed.

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 6 pF 4
'l Output Capacitance Ve = 5V Co 6 pF 4

| MT5C2561 1 3 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.
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MlCHDN MT5C2561

256K x 1 SRAM

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

-10 12 -15 -20 2 | ]

DESCRIPTION sYM | MiN [ mAX | miN | mAX | MIN [ MAX | mIN ] mAX | MIN [ MAX |UNITS|NOTES
READ Cycle
READ cycle time ‘RC 10 12 15 20 25 ns
Address access time tAA 10 12 15 20 25 ns
Chip Enable access time 'ACE 10 12 15 20 25 ns
Output hold from address change tOH 3 3 3 3 3 ns
Chip Enable to output in Low-Z 1L ZCE 3 3 3 3 3 ns 7
Chip disable to output in High-Z tHZCE 5 6 8 9 9 ns | 6,7
Chip Enable to power-up time Py 0 0 0 0 0 ns 4
Chip disable to power-down time PD 10 12 15 20 25 ns 4
WRITE Cycle
WRITE cycle time 'WC 10 12 15 20 25 ns
Chip Enable to end of write tcw 7 8 10 12 15 ns
Chip Enable to end of write (P and LP version) ‘cw - - 12 12 15 ns
Address valid to end of write AW 7 8 10 12 15 ns
Address valid to end of write (P and LP version) AW - - 12 12 15 ns
Address setup time 'AS 0 0 0 0 0 ns
Address hold from end of write tAH 1 1 1 1 1 ns
WRITE pulse width twp 7 8 10 12 15 ns
Data setup time DS 6 7 7 10 10 ns
Data hold time DH 0 0 0 0 0 ns
Wiite disable to output in Low-Z ILZWE | 2 2 2 2 2 ns 7
Wiite Enable to output in High-Z tHZWE 5 6 7 8 10 | ns | 6,7

MT52561 1-4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.



MICRON

SEMICONDUCTOR, INC.

MT5C2561
256K x 1 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C2561 SRAMs.
(-40°C < T, <125°C - AT) (-55°C < T, < 125°C - XT)
MAX
DESCRIPTION CONDITIONS SYMBOL -10 -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE < Vui; Ve = MAX
Current: Operating f=MAX =1/'RC lcc 210 190 | 170 | 160 150 mA 3
outputs open
Power Supply CE = ViH; Vce = MAX
Current: Standby f=MAX = 1/RC IsB1 65 60 50 45 40 mA
outputs open
CE > Vce -0.2V; Vee = MAX
VIN < Vss +0.2V or IsB2 6 6 6 6 6 mA
VIN2Vcc-0.2V; =0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Data Retention Current | CE > (Vcc -0.2V) Vce =2V Iccor 400 pA
VIN 2 (Vec -0.2V)
or<0.2v Vcec =3V Iccor 600 pA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

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

(Notes 5, 13) (-40°C < T, < 125°C - AT; -55°C < T, < 125°C - XT; Vcc = 5V £10%)

-12 -15 -20 -25
SESCRETION SYM [ miN | MAX | miN [ max | miN [ mAX | mIN [ mAx [uniTs | NOTES
READ Cycle
Output hold from address change 'OH 2 2 2 2 ns
Chip Enable to output in Low-Z LZCE| 2 2 2 2 ns 7
WRITE Cycle
Address hold from end of write [ tAH I 2 l | 2 I LZ l I 2 [ l ns [

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-40°C < T < 125°C - AT) (-55°C < T, < 125°C - XT)

DESCRIPTION

CONDITIONS

SYMBOL

MAX

UNITS

NOTES

Input High (Logic 1) Voltage

VH

2.3

Vce +1

\'

1

MT5C2561
Rev. 11/94

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1994, Micron Semiconductor, inc.
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MICRON MT5C2561

256K x 1 SRAM

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

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

MAX

> DESCRIPTION CONDITIONS SYMBOL| -12 -15 -20 -25 UNITS | NOTES
»n Power Supply CE < Vi; Vce = MAX
< Current: Operating f=MAX =1/RC lcc 195 175 165 155 mA 3
2 outputs open
) | Power Supply CE 2 ViH; Voc = MAX
T Current: Standby f= MAX = 1/RC IsB1 60 50 45 40 mA

outputs open
X CE > Vce -0.2V; Vee = MAX
(@] ViN < Vss 40.2V or sz | 7 7 7 7 mA
Z Vin2Vcec -0.2V; f=0
3 DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
m DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
> Data Retention Current | CE = (Vecc -0.2V) Vee =2V lccor 500 HA

VIN 2 (Vee -0.2V)

= or<0.2V Vee =3V lccor 800 pA

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

-12 -15 -20 -25

DESCAIPTION sym | min | max | miN | max | min | max | miN | max [uniTs | NOTES
READ Cycle
Output hold from address change tOH 2 2 2 2 ns
Chip Enable to output in Low-Z WZCE| 2 2 2 2 ns 7
WRITE Cycle
Address hold from end of write [tAH | 2 ] [ 2] [ 2] [ 2 ] | ns |

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(-40°C < T, < 85°C)
DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.3 Vce +1 Vv 1

MT5C2561 1 6 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/84 = ©1994, Micron Semiconductor, Inc.
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MICRON

MT5C2561
256K x 1 SRAM

AC TEST CONDITIONS

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

Output reference levels ..........ccocceveveeeeeveneennne
Output load

Input timing reference levels.............cccoccceenens 1.5V
. 1.5V

NOTES
All voltages referenced to Vss (GND).
-3V for pulse width < 'RC/2.

This parameter is sampled.

G W=

as shown in Fig. 1 unless otherwise noted.

o

Icc is dependent on output loading and cycle rates.
Test conditions as specified with the output loading

*HZCE and 'HZWE are specified with C; = 5pF as in

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

state voltage.

7. Atany given temperature and voltage condition,
tHZCE is less than *LZCE, and *HZWE is less than

Fig. 1 OUTPUT LOAD

255

+5V

480

30 pF

EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.
9. Device is continuously selected. All chip enables are

held in their active state.

10. Address valid prior to, or coincident with, latest

occurring chip enable.
11. 'RC = Read Cycle Time.

12. Chip enable and write enable can initiate and

terminate a WRITE cycle.

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

cycle time.

14. Typical currents are measured at 25°C.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

MT5C2561
Rev. 11/94

©1994, Micron Semiconductor, Inc.

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 Vv
Data Retention Current CE=>(Vcc -0.2V) | Vec=2V|  Iccpr 125 300 pA 14
L version VIN 2 (Vce -0.2V)

or<0.2V Vece = 3V lccor 175 500 pA 14
Data Retention Current CE > (Vee-0.2V) | Vecc =2V|  lccor 100 300 pA 14
LP version

Vec=3V| lccor 150 500 pA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,11
1 _7 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C2561
256K x 1 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

4.5V 4.5V
Vee \ VbR /[

tcDR R

/S = R/

READ CYCLE NO. 189
tRC |

ADDR VALID >k

tAA !

toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

tRC

tACE
t,
tLzce HZCE

pQ —— HIGH-Z DATA VALID —

tpy l tPD
[ -4—————->l
lcc }L .

DON'T CARE

B unperiNeD

MT5C2561 1 8 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice. |
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.



MICRON MT5C2561

SEMICONDUCTOR. INC. 2 56 K x 1 S R A M

WRITE CYCLE NO. 112 -
(Chip Enable Controlled)
9)]
<
twe >
ADDR ( »n
taw é
tas | fow tAH 0
CE )|( ;{ I
twp 8
e T, / / >
. 'os 'DH o
D /52222222222222222222222222222222222222222%{ DATA VALID W CcC
/)
Q HIGH-Z (7))
)
>
WRITE CYCLE NO. 2712 g

(Write Enable Controlled)

twe
ADDR 4
tAw

tcw tAH

& I , /i
| tas twp
— \ /
WE N Y
. 'ps 'DH
tHzwEe | Y zZwE
et | | ——————————————|
Q HIGH-Z

DON'T CARE

B uNDEFINED

MT5C2561 1 9 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.
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MT5C2561
256K x 1 SRAM

MT5C2561
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MICRON

MT5C1001
1 MEG x 1 SRAM

SRAM

1 MEG x 1 SRAM

FEATURES

¢ High speed: 12, 15, 20 and 25

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

Single +5V £10% power supply

Easy memory expansion with CE option

All inputs and outputs are TTL-compatible

L

OPTIONS MARKING
¢ Timing
12ns access -12
15ns access -15
20ns access -20
25ns access -25
e Packages
Plastic DIP (400 mil) None
Plastic SOJ (400 mil) DJ
e 2V data retention (optional) L
e 2V data retention, low power (optional) LP
¢ Temperature
Commercial (0°C to +70°C) None
Industrial ~ (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended (-55°C to +125°C) XT

¢ Part Number Example: MT5C1001DJ-20 L

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

GENERAL DESCRIPTION

The MT5C1001 is organized as a 1,048,576 x 1 SRAM
using a four-transistor memory cell with a high-speed,
low-power CMOS process. Micron SRAMs are fabricated
using double-layer metal, double-layer polysilicon
technology.

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

Writing to this device is accomplished when write enable
(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while CE goes LOW. The
device offers a reduced power standby mode when dis-

PIN ASSIGNMENT (Top View)

28-Pin DIP 28-Pin SOJ
(SA-5) (SD-3)

mollt 7 2 lvee At0 g1 28 1 Ve
At g2 a7 Ao A1102 27 [1 A9
Azl 8 %1 A8 A1203 26 [1 A8
A3 4 251 A7 A13 [ 4 25 [1 A7
A4lls 24 As A14 05 24 1 A6
A5[ 6 23] A5 A15[6 23 1 A5
NC [l 7 22[] A4 NC[O7 22 1 A4
A6 [} 8 21{I NC A6 8 21 1 NC
A7 (9 20[] A3 A17 009 20 0 A3
A8 (] 10 19(] A2 A18 [] 10 19 0 A2
A19 ] 11 18[1 A1 A9 Q11 18 [0 A1
al 170 A0 Qg 17 0 Ao
WE 13 ©lo WE [] 13 BOD
ves 1 14 sheE Vss [} 14 15 0 CE

abled. This allows system designers to meet low standby
power requirements.

The “L” and “LP” versions each provide a 70 percent
reduction in CMOS standby current (Is2) over the standard
version. The LP version also provides a 90 percent reduc-
tion in TTL standby current (Iss1) through the use of gated
inputs on the WE and address lines, which also facilitates
the design of battery backed systems. That is, the gated
inputs simplify the design effort and circuitry required to
protect against inadvertent battery current drain during
power-down, when inputs may be at undefined levels.

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

MT5C1001
Rev. 11/94

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1994, Micron Semiconductor, Inc.
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MICRON MT5C1001

1 MEG x 1 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

oo

<1 D
N
NG
Q
el
Q o)
8 o
a 1,048,576-BIT E
A0-A19 @ MEMORY ARRAY 3 Co—.»— CE
L
i Q ]
[m)]
< -
WE
POWER
DOWN
TRUTH TABLE
MODE CE WE INPUT OUTPUT POWER
STANDBY H X DON'T CARE HIGH-Z STANDBY
READ L H DON'T CARE Q ACTIVE
WRITE L L DATA-IN HIGH-Z ACTIVE

MT5C1001 1 1 2 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C1001
1 MEG x 1 SRAM

ABSOLUTE MAXIMUM RATINGS*

*Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Supply Relative to Vss............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (plastic) ........cc.......... -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation 1w device at these or any other conditions above those indi-
Short Circuit Output CUITent .......cccooecevienriesiisnnns 50mA cated in the operational sections of this specification is not
Voltage on Any Pin Relative to Vss............ -1V to Ve +1V implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < T, £70°C; Vce = 5V £10%)
DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 \ 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \' 1,2
Input Leakage Current 0V <VIN<Vce 1L -5 5 pA
Output Leakage Current Output(s) disabled Lo -5 5 pA
0V < Vour < Vce
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 v 1
Supply Voltage Vee 4.5 5.5 \" 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | 12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE < Vui; Vece = MAX
Current: Operating f=MAX =1/1RC lec 107 | 195 [ 170 | 145 | 130 mA 3,13
outputs open
Power Supply CE = Vi; Vce = MAX
Current: Standby f=MAX =1/RC IsB1 37 75 65 50 45 mA 13
outputs open
LP version only IsB1 1.3 3 3 3 3 mA 13
CE = Vce -0.2V; Vee = MAX
VIN £ Vss +0.2V or IsB2 0.4 5 5 5 5 mA 13
VIN2Vcee -0.2V; f=0
Land LP
versions only IsB2 03 | 15 1.5 1.5 1.5 mA 13
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 6 pF 4
Output Capacitance Vee =5V Co 6 pF 4
l:;l’ﬁlsg: 1 _1 3 Micron Semiconductor, Inc., reserves the right to change p/mdu@t:{:9 314 ‘s;;:‘:f;?;:!: mv;lfl\’:;:::1 m
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| MT5C1001
MICRON 1 MEG x 1 SRAM

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

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

READ Cycle

READ cycle time RC 12 15 20 25 ns

Address access time 'AA 12 15 20 25 ns

Chip Enable access time 'ACE 12 15 20 25 ns

Output hold from address change 'OH 3 3 5 ns

Chip Enable to output in Low-Z 1L.ZCE 3 5 5 5 ns 7

Chip disable to output in High-Z HZCE 6 6 8 10 ns 6,7

Chip Enable to power-up time tPy 0 : 0 0 0 ns

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

WRITE Cycle

WRITE cycle time WC 12 15 20 25 ns

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

Address valid to end of write AW 8 10 12 15 ns

Address setup time 'AS 0 0 0 0

Address hold from end of write 'AH 0 0 0 0 ns

WRITE pulse width wp 8 9 12 15 ns

Data setup time DS 6 7 8 10 ns

Data hold time 'DH 0 0 0 0 ns

Write disable to output in Low-Z 1LZWE 3 3 3 3 ns 7

Write Enable to output in High-Z HZWE 6 6 8 10 ns |67
MT5C1001 1 - 1 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 ©1994, Micron Semiconductor, Inc.



MT5C1001

1 MEG x 1 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C1001 SRAMs.
(-40°C < T, <85°C)
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 | UNITS | NOTES
Power Supply CE2 > ViH; CE1 <V
Current: Operating Vce = MAX lcc 107 | 155 | 140 | 130 | 125 mA 3,13
f=MAX = 1/'RC
outputs open
Power Supply CE2 <ViHor CE1 2> ViH;
Current: Standby Vee = MAX IsB1 37 50 45 40 40 mA 13
f=MAX =1/1RC
outputs open
LP version only CE2 <ViHor CE1 2 ViH;
Vce = MAX IsB1 1.3 6 6 6 6 mA 13
f=MAX = 1/RC
outputs open
CE2 < Vss +0.2V;
E1 > Vcc -0.2V; Veec = MAX IsB2 0.4 5 5 5 5 mA 13
VIN £ Vss +0.2V or
VIN2>Vcec-0.2V; =0
L version and CE2 < Vss +0.2V;
LP version CE1 > Vcc -0.2V; Veec = MAX IsB2 0.3 2 2 2 2 mA 13
VIN < Vss +0.2V or
ViIN>Vcc-0.2V; =0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Data Retention Current [CE1 > (Vcc -0.2V) or _
CE2 < (Vss +0.2V) Vcc =2V| lccor 35 170 pA 14
Vin 2 (Vcc -0.2V) _
or<0.2V Vce =3V Iccor 60 325 LA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, <85°C; Vce = 5V £10%)

DESCRIPTION

SYM

-25

-45

MIN | MAX

MAX

UNITS | NOTES

WRITE Cycle

Address hold from end of write

[ s |

MT5C1001
Rev. 11/94
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NVHS SNONOYHHONASY

M'CRDN MT5C1001

1 MEG x 1 SRAM

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

(4] SRAMs.
< (-40°C < T, <125°C - AT) (-55°C < T, < 125°C - XT)
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 | UNITS | NOTES
Power Supply CE2 > Vi; CET < Vu;
Current: Operating Vce = MAX lcc 107 | 155 | 140 | 130 | 125 mA 3,13
f=MAX = 1/'RC
outputs open
Power Supply CE2 <V or CE1 2 Viy;
Current: Standby Vee = MAX IsB1 37 60 55 50 47 mA 13
f=MAX = 1/'RC
outputs open
CE2 < Vss +0.2V;
E1 > Vce -0.2V; Vcec = MAX IsB2 0.4 7 7 7 7 mA 13
VIN £ Vss +0.2V or
VIN2=Vce -0.2V; f=0
L version only CE2 < Vss +0.2V;
E1 > Vcc -0.2V; Vec = MAX IsB2 0.3 5 5 5 5 mA 13
VIN < Vss +0.2V or
VIN2Vce -0.2V;f=0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Data Retention Current | CE1 > (Vcc -0.2V) or _
CE2 < (Vss +0.2V) Vcc=2V| Iccor 35 1,000 HA 14
VIN 2 (Vcc -0.2V) _
or < 0.0V Vcc =3V| lccor 60 1,500 A 14

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

-12 -15 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN [ MAX | MIN [ MAX | MIN | MAX | UNITS | NOTES
READ Cycle
Output hold from address change tOH 3 3 3 3 ns
Chip Enable to output in Low-Z LzCE| 3 3 3 3 ns 7
WRITE Cycle
Address hold from end of write [ tAH ] 1 | | 1 | I 1 l | 1] | ns |

MT5C1001 1 1 6 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.



MT5C1001

1 MEG x 1 SRAM

AC TEST CONDITIONS e v B
480 480
Input pulse levels ............cceemeiieerninnns a a .
Input rise and fall times 255 30pF 255 5pF <
Input timing reference levels............c.coeuvennenee. 1.5V >
Output reference levels e 1.5V Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD 7
Output load .......ccocenvvviiercrnnnne See Figures 1 and 2 EQUIVALENT EQUIVALENT <
<
(@)

NOTES o

1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle. w

2. -3V for pulse width < 'RC/2. 9. Device is continuously selected. All chip enables are O

3. Iccis dependent on output loading and cycle rates. held in their active state.

4. This parameter is sampled. 10. Address valid prior to, or coincident with, latest Z

5. Test conditions as specified with the output loading occurring chip enable. o
as shown in Fig. 1 unless otherwise noted. 11. 'RC = Read Cycle Time.

6. 'HZCE and 'tHZWE are specified with C; = 5pF as in 12. Chip enable and write enable can initiate and C
Fig. 2. Transition is measured +500mV from steady terminate a WRITE cycle. m
state voltage. 13. Typical values are measured at 5V, 25°C and 20ns

7. Atany given temperature and voltage condition, cycle time. m
*HZCE is less than 'LZCE, and tHZWE is less than 14. Typical currents are measured at 25°C. X0
{LZWE. >

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 \"
Data Retention Current CE=>(Vec-0.2V) | Vec=2V | Iccor 35 150 uA 14
L version VIN 2 (Vee -0.2V)

or<0.2V Vcc=3V | Iccor 60 250 pA 14
Data Retention Current CE > (Vec-0.2V) | Vec =2V | Iccor 35 150 uA 14
LP version Vcec =3V Iccor 60 250 LA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

1:130111(,)3; 1 _1 7 Micron Semiconductor, Inc., reserves the right to change prodlgt‘s 93; m;sgm moumgt :rm;:-;
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MT5C1001
1 MEG x 1 SRAM

Vee

=F VH
CE Vi

ADDR

lec

\| 4.5V 4.5V

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

<

N Vor /
'CDR 'R

T

READ CYCLE NO. 18°

tRe !

VALID *

tAA |

toH
PREVIOUS DATA VALID DATA VALID

— HIGH-Z

READ CYCLE NO. 2 7.8.10

tRC

X .

tACE ,

t
Y zce | HZCE
DATA VALID  E——

tpy J{ I tpD !
| -] D SEE——

DON'T CARE

KXY UNDEFINED

MT5C1001
Rev. 11/94
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Ml:HDN MT5C1001

1 MEG x 1 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled)

twe
ADDR
taw
tas | tow tAH
CE J\ 1
twp
. 'bs IDH
Q HIGH-Z
WRITE CYCLE NO. 2712
(Write Enable Controlled)
twe
ADDR N
taw
| tow tAH
| tas twp
We N A
ps bH
tzwE l tLzwE
o R ez ————RRRK

DON'T CARE

K3 UNDEFINED

MT5C1001 1 1 9 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.
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MICRON

MT5C1001
1 MEG x 1 SRAM

MT5C1001
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MT5C2564

64K x 4 SRAM

SRAM

64K x 4 SRAM

FEATURES

¢ High speed: 10, 12, 15, 20 and 25

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

* Single +5V +10% power supply

¢ Easy memory expansion with CE option

¢ Allinputs and outputs are TTL-compatible

OPTIONS MARKING

e Timing
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25

* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

e 2V data retention (optional) L

* Low power (optional) P

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

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

¢ Part Number Example: MT5C2564DJ-15 L

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

GENERAL DESCRIPTION

The MT5C2564 is organized as a 65,536 x 4 SRAM using
afour-transistor memory cell with a high-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

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

PIN ASSIGNMENT (Top View)

24-Pin DIP 24-Pin SOJ
(SA-3) (SD-1)
\—a
A0 i 24 [] veo A0 1 24 1 Veo
Al [l 2 23 [] A15 Al [ 2 23 0 A5
A2 3 220 A14
A2ls 2flan A3 Q4 211 A13
A3 [|4 21 [J A13 A4 15 20 0 A12
A5 [ 6 19 0 At
Mfls  wflae As 7 18 I A10
A5 | 6 19 [] A1 A7 08 17 0 DQ4
A8 1 9 16 0 DQ3
re 7 wefano A9 0 10 15 1 DQ2
A7 (|8 17ﬂDQ4 cCEQMN 14 0 DQ1
Vss [ 12 13 0 WE
A8 [| 9 16 [] Q3 —
A9 ] 10 15 [} D@2
CE [| 11 14 {] pat
vss [] 12 13 ] WE

disabled. Thisallows system designers to meetlow standby
power requirements.

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

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

MT5C2564
Rev. 11/94

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C2564

64K x 4 SRAM
- FUNCTIONAL BLOCK DIAGRAM
($)]
<
5 VIc Gl\iD
2 A —»
O
T A —» " DQ4
8 A —» - ;
o O 262,144-BIT E :
| - o MEMORY ARRAY & ' !
» A— 3z o DQT
o

Q =
% A —» T
E - 7"

A —» (LSB)

T {C WE

COLUMN DECODER

(LSB) POWER

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

MT5C2564 1-22 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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OnN

MT5C2564
64K x 4 SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss............. -1V to +7V
Storage Temperature (plastic) .................... -55°C to +150°C
Short Circuit Output Current ..........cooovvvververrvrnrrennne 50mA
Voltage on Any Pin Relative to Vss........... -1V to Vcc +1V
Junction Temperature** +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
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.

**Maximum junction temperature depends upon package
type, cycletime, loading, ambient temperature and airflow.
See technical note TN-05-14 for more information.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C £ T, £70°C; Vee = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL| MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce+1 \' 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \' 1,2
Input Leakage Current 0V <Vin< Vee L -5 5 pA
Output Leakage Current Output(s) disabled ILo -5 A
0V < Vour < Vee
Output High Voltage loH = -4.0mA Vo 2.4 \') 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
Supply Voltage Vce 4.5 5.5 Vv 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -16t| -12t| -15 | -20 | -25 |UNITS|NOTES
Power Supply CE < Vi; Voc = MAX
Current: Operating f=MAX = 1/'RC lcc 130 200 | 180 | 165 | 150 | 140 | mA | 3,13
outputs open
| Pversion lcc 100 - | - ]140]125] 120 | mA [3,13
Power Supply CE = Viy; Vo = MAX
Current: Standby f=MAX = 1/RC IsB1 24 55 | 50 | 45 | 40 | 35 | mA | 13
outputs open
| P version Isa1 1.4 - -] 4] 4] 4| mAl 13
CE > Vec -0.2V; Vee = MAX
VIN £ Vss +0.2V or IsB2 0.6 5 5 5 5 7 mA | 13
VIN2Vcc-0.2V; =0
] P version IsB2 0.4 - - 3 3 3 mA | 13

P version not available with this speed.

MT5C2564
Rev. 11/94
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MICRO MT5C2564

64K x 4 SRAM
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 6 pF 4
Output Capacitance Vce =5V Co 6 pF 4

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

nvys snoNOHHONASY AS B

-10 12 -15 -20 25|
DESCRIPTION sYM | MIN [ maX | miN T MAX | MIN [ mAX | MIN [ MAX | MIN [ MAX |UNITS|NOTES
READ Cycle
READ cycle time ‘RC 10 12 15 20 25 ns
Address access time tAA 10 12 15 20 25 ns
Chip Enable access time 'ACE 10 12 15 20 25 | ns
Output hold from address change 'OH 3 3 3 3 3 ns
Chip Enable to output in Low-Z 'LZCE | 3 3 3 3 3 ns 7
Chip disable to output in High-Z tHZCE 5 6 8 9 9 ns | 6,7
Chip Enable to power-up time PU 0 0 0 0 0 ns | 4
Chip disable to power-down time PD 10 12 15 20 25 | ns 4
WRITE Cycle
WRITE cycle time wc 10 12 15 20 25 ns
Chip Enable to end of write tcw 7 8 10 12 15 ns
Chip Enable to end of write (P and LP version) icw - - 12 12 15 ns
Address valid to end of write AW 7 8 10 12 15 ns
Address valid to end of write (P and LP version) AW - - 12 12 15 ns
Address setup time 'AS 0 0 0 0 0 ns
Address hold from end of write AH 1 1 1 1 1 ns
WRITE pulse width 'WP1 7 8 10 12 15 ns
WRITE pulse width twp2 | 10 12 12 15 15 ns
Data setup time DS 6 7 7 10 10 ns
Data hold time 'DH 0 0 0 0 0 ns
Write disable to output in Low-Z 1ZWE | 2 2 2 2 2 ns | 7
Write Enable to output in High-Z tHZWE 5 6 7 8 10 | ns | 6,7
g:‘i(ﬁ?g 1 _2 4 Micron Semiconductor, Inc., reserves the right to change pvod\g}s sg; mﬁl’::asuoenms &w&:ﬁm



MT5C2564

64K x 4 SRAM
INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C2564 SRAMs.
(-40°C < T, < 85°C)
MAX
DESCRIPTION CONDITIONS SYMBOL -10 12 | 15 | -20 -25 | UNITS | NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX = 1/RC lcc 210 | 190 | 170 | 160 | 150 mA 3
outputs open
Power Supply CE = ViH; Vce = MAX
Current: Standby f=MAX = 1/RC Iss1 65 60 | 50 | 45 40 mA
outputs open
CE 2 Vce -0.2V; Vee = MAX
Vin < Vss +0.2V or IsB2 6 6 6 6 6 mA
ViN=Vce -0.2V;f=0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Data Retention Current | CE > (Vec -0.2V) Vee =2V lccor 400 pA
VIN 2 (Vce -0.2V)
or<0.2V Vce =3V lccor 600 pA

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

-12 -15 -20 25
OESCRIPTION SYM | miN [ max | miN [ max | min | max | mIN | MAX | UNITS | NOTES
READ Cycle
Output hold from address change 'OH 2 2 2 2 ns
Chip Enable to output in Low-Z WZCE| 2 2 2 2 ns 7
WRITE Cycle
Address hold from end of write ] tAH ] 2 —[ r 2 l ] 2 ] | 2 | | ns ]

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(-40°C < T, < 85°C)
DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 23 Vce +1 \'J 1
:;53’-:5}:: -‘ _2 5 Micron Semiconductor, Inc., reserves the right to change produc;s 9;; s;::gl::'am :g:‘l';oul;l:rot::
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MICRON

MT5C2564

64K x 4 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)

The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C2564
SRAMs. (-40°C < T, < 125°C - AT) (-55°C < T, < 125°C - XT)

MAX
DESCRIPTION CONDITIONS SYMBOL| -12 -15 -20 -25 UNITS | NOTES
Power Supply ‘CE < Vi; Vee = MAX
Current: Operating f=MAX = 1/1RC lcc 195 175 165 155 mA 3,13
outputs open
Power Supply CE 2 ViH; Vo = MAX
Current: Standby f=MAX =1/'RC IsB1 60 50 45 40 mA 13
outputs open
CE = Vce -0.2V; Vec = MAX
VIN < Vss +0.2V or IsB2 7 7 7 7 mA 13
ViN2Vcec -0.2V; =0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Data Retention Current CE > (Vec -0.2V) Vce =2V Iccor 500 nA
VIN > (Vee -0.2V)
or<0.2V Vee =3V Iccor 800 pA

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

-12 -15 -20 -25
DESCRIPTION SYM | MiN | mAX | miN | max | miN | mAx | min | max | uniTs | NOTES
READ Cycle
Output hold from address change {OH 2 2 2 2 ns
Chip Enable to output in Low-Z WZCE| 2 2 2 2 ns 7
WRITE Cycle
Address hold from end of write [aH ] 2 | | 2 ] [ 2] [ 2] [ ns |

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-40°C < Ty £ 125°C - AT) (-55°C < T, < 125°C - XT)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.3 Vee +1 \ 1
MT5C2564 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C2564

64K x 4 SRAM

AC TEST CONDITIONS 48 v -
Input pulse levels ... Q 480 Q 480
Input rise and fall times 255 30pF 255 SpF ‘<’1
Input timing reference levels.............ccovvvinneee. 1.5V
Output reference levels ..........cccccvvvveiinecnnens 1.5V . . >
) Fig. 1 OUTPUT LOAD Fig. 20OUTPUT LOAD (/)]
Output load ......ccceceveererinrneennene See Figures 1 and 2 EQUIVALENT EQUIVALENT <

NOTES L

1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle. X

2. -3V for pulse width < tRC/2. 9. Device is continuously selected. All chip enables are o

3. Iccis dependent on output loading and cycle rates. held in their active state.

4. This parameter is sampled. 10. Address valid prior to, or coincident with, latest Z

5. Test conditions as specified with the output loading occurring chip enable. o
as shown in Fig. 1 unless otherwise noted. 11. 'RC = Read Cycle Time.

6. 'HZCE and *HZWE are specified with C; = 5pF as in 12. Chip enable and write enable can initiate and c
Fig. 2. Transition is measured + 500mV from steady terminate a WRITE cycle. m
state voltage. 13. Typical values are measured at 5V, 25°C and 15ns

7. Atany given temperature and voltage condition, cycle time. m
tHZCE is less than 'LZCE, and tHZWE is less than 14. Typical currents are measured at 25°C. X
{LZWE. >

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 \"
Data Retention Current CE > (Vec -0.2V) | Ve = 2V Iccor 125 300 A 14
L version VIN 2 (Vce -0.2V)

or<0.2V Vcec =3V Iccor 175 500 LA 14
Data Retention Current CE>(Vec-0.2V) [ Vec =2V|  lccor 100 300 pA 14
LP version Vcec =3V Iccor 150 500 uA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,10

MT5C2564 1 27 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON N © wT5C2564

: 64K x 4 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

—\ 4 ) —
Voo | 45v 45\/}

tcoR R

= W /)

READ CYCLE NO. 189

ADDR VALID *

taa |

toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.810

tRC

tACE
tLzcE HZCE

pQ —— HIGH-Z DATA VALID —

tpy I tPD
[————| B E——
lec JZ SL

DON'T CARE

K UNDEFINED

MT5C2564
Rev. 11194

1 2 8 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
= ©1994, Micron Semiconductor, Inc.



MICRON MT5C2564

SEMICONDUCTOR. INC. . 64 K x 4 S R A M

WRITE CYCLE NO. 1 -
(Chip Enable Controlled)
2
twe >
7))
ADDR
- <
tAw
tas ) tow tAH %
CE ‘\l\ / I
twp1 8
wE T, JIITIITIII, =z
. 'bs 'DH O
7))
Q HIGH-Z (7))
X
>
WRITE CYCLE NO. 2712 g
(Write Enable Controlled)
twe
ADDR a
taw
| tow taH
E 1 /W/J& T,
I tas twpz
WE \\ ]{
| tps 'DH |
tHZWE l Lzwe
Q HIGH-Z

DON'T CARE

&% unperiNeD

|
| licron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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64K x 4 SRAM
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MICRON

SEMICONDUCTOR. INC

MT5C2565
64K x 4 SRAM

SRAM

64K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 10, 12, 15, 20 and 25

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

¢ Single +5V £10% power supply

¢ Easy memory expansion with CE and OE options

¢ All inputs and outputs are TTL-compatible

OPTIONS MARKING

* Timing
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25

® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

¢ 2V data retention (optional) L

¢ Low power (optional) P

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

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

* Part Number Example: MT5C2565D]-15 L

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

GENERAL DESCRIPTION

The MT5C2565 is organized as a 65,536 x 4 SRAM using
afour-transistor memory cell with a high-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

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

PIN ASSIGNMENT (Top View)
28-Pin SOJ 28-Pin DIP
(SD-2) (SA-4)
A\
NC .1 28 [1 Vec NC |1 28 [] Vec
A0 [ 2 27 0 A15
A1 03 26 [ A14 Aol2 27 [l 15
A2 [14 250 A13 At l3 26 [] A14
A3 1[5 24 0 A12 2[4 25 [] A13
A4 6 23 1 A11
A5 []7 22 [1 A10 A3[s 24 [] A12
A6 [ 8 21 O NC A6 23 [] A11
A7 09 20 I NC
A8 ] 10 19 0 DQ4 As[|7 22{] at0
A9 [ 11 18 0 DQ3 IE 21 ] NC
CE 12 17 b bQ2
OF O 13 16 f par ATl 20 [] NG
Vss [ 14 15 1 WE A8 10 19 [] Da4
A |1 18 [] Q3
CE[ 12 17 {] bQ2
CE[13 16 [1 DQ1
Vss [| 14 15 [] WE

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

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

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

MT5C2565
Rev. 11/94

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON | MT5C2565

64K x 4 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

Voo

A —» :

262,144-BIT
MEMORY ARRAY

DQ1

I/O CONTROL

ROW DECODER

*
Q
m

A _| (LSB)

((5 m
Al

COLUMN DECODER

(LSB) POWER

T T T T T T R R

A A A A A A A A
TRUTH TABLE
MODE OF | CE | WE 1] POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
NOT SELECTED| H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C2565 1 32 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice. !
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MII:FII:IN MT5C2565

SEMICONDUCTOR. INC 64K X 4 SRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss.............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (plastic) ............couu.. -55°C to +150°C This is a stress rating only and functional operation of the
Short Circuit Output CUITENL .........ceeenrrerneceennecerenees 50mA device at these or any other conditions above those indi-
Voltage on Any Pin Relative to Vss............ -1V to Ve +1V cated in the operational sections of this specification is not
Junction Temperature** +150°C implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

**Maximum junction temperature depends upon package
type, cycle time, loading, ambient temperature and airflow.
See technical note TN-05-14 for more information.

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

INVHS SNONOHHONASY AS l

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 \' 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 A\ 1,2
Input Leakage Current 0V <Vin<Vee L -5 5 A
Output Leakage Current Output(s) disabled ILo -5 5 LA
0V < Vour < Vcee
Output High Voltage loH = -4.0mA VoH 2.4 A 1
Output Low Voltage loL = 8.0mA VoL 04 \' 1
Supply Voltage Vcc 4.5 55 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL TYP -10t | <12t | -15.| -20 | -25 |UNITS|NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX = 1/'RC lcc 130 200 | 180 | 165 | 150 | 140 | mA | 3,13
outputs open

| Pversion Icc 100 - | - J140]125] 120 mA [3,13
Power Supply CE = ViH; Vco = MAX
Current: Standby f=MAX = 1/'RC IsB1 24 55 | 50 | 45 | 40 | 35 | mA | 13

outputs open
| P version Ise1 1.4 - -l 4] 4] 4 | mAal 13
CE > Vce -0.2V; Vee = MAX
Vin £ Vss +0.2V or IsB2 0.6 5 5 5 5 7 mA | 13
Vin2Vee -0.2V; f=0
[ P version IsB2 0.4 - - 3 3 3 mA | 13

TP version not available with this speed.

MT5C2565 1 33 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.
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Ml:nDN MT5C2565

eommucTon 64K x 4 SRAM
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 6 pF 4
Output Capacitance Vce = 5V Co 6 pF 4

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

-10 -12 -15 -20 -25
DESCRIPTION SYM [ MiN [ MAX | MIN [ MAX | MIN [ MAX | MIN | MAX | MIN | MAX [UNITS|NOTES

READ Cycle

READ cycle time ‘RC 10 12 15 20 25 ns
Address access time tAA 10 12 15 20 25 | ns

Chip Enable access time 'ACE 10 12 15 20 25 | ns

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

Chip Enable to output in Low-Z WZCE | 3 3 3 3 3 ns | 7
Chip disable to output in High-Z tHZCE 5 6 8 9 9 ns | 67
Chip Enable to power-up time Py 0 0 0 0 0 ns | 4
Chip disable to power-down time 'PD 10 12 15 20 25 | ns 4
Output Enable access time tAOE 5 6 8 8 8 ns

Output Enable to output in Low-Z LZOE 0 0 0 0 0 ns

Output disable to out put in High-Z tHZOE 5 6 6 7 7 ns 6
WRITE Cycle

WRITE cycle time we | 10 12 15 20 25 ns

Chip Enable to end of write ‘cw 7 8 10 12 15 ns

Chip Enable to end of write (P and LP version) ‘cw - - 12 12 15 ns
Address valid to end of write AW 7 8 10 12 15 ns
Address valid to end of write (P and LP version) | AW - - 12 12 15 ns
Address setup time AS 0 0 0 0 0 ns
Address hold from end of write 'AH 1 1 1 1 1 ns
WRITE pulse width wp1 7 8 10 12 15 ns
WRITE pulse width wp2 10 12 12 15 15 ns

Data setup time DS 6 7 7 10 10 ns

Data hold time DH 0 0 0 0 0 ns

Write disable to output in Low-Z WYZWE | 2 2 2 2 2 ns | 7
Write Enable to output in High-Z HZWE 5 | 6 7 8 10 | ns | 6,7
g;rf(?ﬁg‘s 1 - 3 4 Micron Semiconductor, Inc., reserves the right to change W g;r‘ mgmm wwmm: ‘



IVHCHDN MT5C2565

64K x 4 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT) -
The following specifications are to be used for Industrial Temperature (IT) MT5C2565 SRAMs.
(-40°C < T, < 125°C - AT) (-55°C < T, < 125°C - XT) (3]
MAX <
DESCRIPTION CONDITIONS SYMBOL -10 12 | 15 | -20 -25 | UNITS | NOTES >
Power Supply CE < Vi; Vce = MAX m
Current: Operating f=MAX =1/RC Icc 210 | 190 | 170 | 160 | 150 mA 3
outputs open ~ <
Power Supply CE = Vii; Vee = MAX <
Current: Standby f= MAX = 1/'RC Isat 65 | 60 | 50 | 45 | 40 | mA (@]
outputs open X
CE = Vce -0.2V; Vee = MAX w
VIN < Vss +0.2V or IsB2 6 6 6 6 6 mA
VIN2 Vcee -0.2V;f=0 O
DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only) W
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES m
Data Retention Current CE > (Vcc -0.2V) Vcc =2V lccor 400 pA m
L version Vin 2 (Vce -0.2V) >
or<0.2V Vee =3V Iccor 600 pA
Data Retention Current CE = (Vec -0.2V) Vcec =2V Iccor 400 pA g
LP version Vcec =3V lccor 600 pA

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

-12 -15 -20 -25
DESGRIPTION sym | miN [ max | min | max | min | mAX | mIN | MAX | uNITS | NOTES
READ Cycle
QOutput hold from address change ‘OH 2 2 2 2 ns
Chip Enable to output in Low-Z ~ |LzCE| 2 2 2 2 ns 7
WRITE Cycle
Address hold from end of write [AH | 2 ] [ 2] [ 2] [ 2] | ns |

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-40°C < T, < 125°C - AT) (-55°C < T, < 125°C - XT)

DESCRIPTION _ CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.3 Vce +1 \ 1

MT5C2565 1 3 5 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.



MICRON

SEMICONDUCTOR. INC

MT5C2565
64K x 4 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)
The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C2565
(3)] SRAMSs. (-40°C < Tp < 125°C - AT) (-55°C < T, < 125°C - XT)

< MAX
> DESCRIPTION CONDITIONS SYMBOL| -12 -15 -20 -25 UNITS | NOTES
Power Supply CE < Vii; Vee = MAX
m Current: Operating f=MAX = 1/RC lcc 195 175 165 155 mA 3
- outputs open
2 | Power Supply CE > Vin; Voo = MAX
O Current: Standby f=MAX =1/1RC Ise1 60 50 45 40 mA
I outputs open
m CE 2 Vcc -0.2V; Vee = MAX
VIN < Vss +0.2V or IsB2 7 7 7 7 mA
(@) VI Vee -0.2V; f = 0
(7)) DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)
m DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
m Data Retention Current CE = (Vcc -0.2V) Vcc =2V Iccor 500 LA
> L version Vin = (Ve -0.2V)
or<0.2V Vce =3V lccor 800 HA
g Data Retention Current CE = (Vec -0.2V) Vcc =2V Iccor 500 pA
LP version Vcc =3V lccor 800 HA

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

-12 -15 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN I MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
READ Cycle
Qutput hold from address change 'OH 2 2 2 2 ns
Chip Enable to output in Low-Z 'LZCE| 2 2 2 2 ns 7
WRITE Cycle
Address hold from end of write [taH | 2 ] [ 2] [ 2] [ 2] [ ns |

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(-40°C < T, < 85°C)
DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.3 Vece +1 Vv 1

MT5C2565
Rev. 11/94
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MICRON

SEMICONDUCTOR. INC

MT5C2565
64K x 4 SRAM

AC TEST CONDITIONS
Input pulse levels e ... Vss to 3.0V
Input rise and fall imes .........ccocevceiiiiccniiiccinns 3ns
Input timing reference levels...........cccocuevenenen. 1.5V
Output reference levels ..........ccccecevceivinincnnnene 1.5V

Qutput load

NOTES

SRR

>

All voltages referenced to Vss (GND).

-3V for pulse width < tRC/2.

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

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

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

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

+5V +5V
480 480
Q Q o
255 30pF 255 T 5PF
\Y%
Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
EQUIVALENT EQUIVALENT

8. WE is HIGH for READ cycle.

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

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

11. 'RC = Read Cycle Time.

12. Chip enable and write enable can initiate and
terminate a WRITE cycle.

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

14. Typical currents are measured at 25°C.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS NOTES
Vcc for Retention Data VDR 2 Vv
Data Retention Current CE=2(Vcc-0.2V) [ Vec=2V|  lccor 125 300 HA 14
L version VIN 2 (Vcc -0.2V)

or<0.2vV Vce =3V Iccor 175 500 pA 14
Data Retention Current CE=(Vecc-0.2V) | Vec =2V|  lccor 100 300 uA 14
LP version Vcec =3V Iccor 150 500 MHA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11

MT5C2565
Rev. 11/94
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MICRON

MT5C2565
64K x 4 SRAM

nvys snoNodHONASY As B

Vee

-

ADDR

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

— \ asv
\

tCDR

R

Vor / \522222222

READ CYCLE NO. 18°

tRC |

VALID *

tAA

toH

PREVIOUS DATA VALID

J@L DATA VALID

READ CYCLE NO. 27.8.10

tRC
\ /
N\ /]
tAOE
L zoE HZOE
TR
N\
tACE
tLzce HZCE
HIGH-Z DATA VALID —

Py J{

PD

[/ poNT care

R unDEFINED

MT5C2565
Rev. 11/94

1 3 8 . ) Micron Sembon'dumr. Inc., re’ssvves(he right to change' products or specifications without notice.
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Ml:HDN MT5C2565

64K x 4 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled)

twe
ADDR
tAw
IAS | tCW tAH
. { ]
twp1
LA 7
. 'bs PH
@ HIGH-Z
WRITE CYCLE NO. 271215
(Write Enable Controlled)
we
ADDR
taw
| _ tcw . tAH
- ! ‘as | twp1 ‘ ‘
WE \AL 7{
‘ [ 'Ds IDH |
a HIGH-Z

DON'T CARE
UNDEFINED
NOTE: Output enable (OE) is inactive (HIGH).

MT5C2565

1 39 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C2565

64K x 4 SRAM

WRITE CYCLE NO. 37.12.16
(Write Enable Controlled)

twe
ADDR
taw
| tcw taH
= T BT,
I tas twp2
WE N\ ;(
| 'ps 'DH |
| tHZWE | fLzwE
B — | ————————ip-|
Q HIGH-Z

DON'T CARE

B unpeFINED

NOTE: Output enable (OE) is active (LOW).

MT5C2565 1 40 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR, INC.

MT5C1005
256K x 4 SRAM

SRAM

256K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 12, 15, 20 and 25

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

¢ Single +5V +£10% power supply

 Easy memory expansion with CE and OE options

¢ Allinputs and outputs are TTL-compatible

¢ Fast OF access time: 6ns

OPTIONS MARKING

e Timing
12ns access -12
15ns access ’ -15
20ns access -20
25ns access -25

* Packages
Plastic DIP (400 mil) None
Plastic SOJ (400 mil) DJ

¢ 2V data retention (optional) L

e 2V data retention, low power (optional) LP

¢ Temperature

Commercial (0°C to +70°C) None
Industrial = (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended . (-55°C to +125°C) XT

¢ Part Number Example: MT5C1005D]J-20 L

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

GENERAL DESCRIPTION

The MT5C1005 is organized as a 262,144 x 4 SRAM using
afour-transistor memory cell witha high-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

Writing to this device is accomplished when write enable
(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while output enable (OE)

PIN ASSIGNMENT (Top View)

28-Pin DIP 28-Pin SOJ
(SA-5) (SD-3)
A7 01 ~ 28 [] Vee A7 1 28 1 Vee
A8 |2 27 [1 A6 A8 [] 2 27 0 A6
A9 []3 26 [1 A5
A9 |3 26 [1 A5 Atod 4 25 b s
A10 [] 4 25 [1 A4 A1 Q5 2 ] A3
A11 []5 24 1 A3 A12[] 6 23 0 A2
A13[ 7 22 1 A1
A2 [[6 23 1 A2
f ! A4 8 21 1 A0
A13 [ 7 22 [1 A1 A150 9 20 b NC
A14 |8 21 [1 A0 A6 [] 10 19 1 DQ4
A7 1 18 ] DQ3
A15 20 I N P
N 0 [l Ne CE( 12 17 0 bQ2
At16 [ 10 19 [1 DQ4 CEQ 13 16 [7 D1
A7 (111 18 1 DQ3 Vss [] 14 15 0 WE
CE [] 12 17 [1 DQ2
OE [ 13 16 [] DQ1
Vss [ 14 15 [] WE

and CE go LOW. The device offers a reduced power stand-
by mode when disabled. This allows system designers to
meet low standby power requirements.

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

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

MT5C1005
Rev. 11/94

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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Ml:HDN MT5C1005

256K x 4 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

DQ4
o
a
o) o) ;
2 £ =
ral 1,048,576-BIT E
AD-A17 » MEMORY ARRAY o)
7] [&] )
e ] 1 . Dat
s =
(m]
<
T ®
o—
(B
IO —
: _ WE
POWER
DOWN
TRUTH TABLE
MODE OFE | CE | WE DQ POWER
STANDBY X H X HIGH-Z STANDBY
READ L L H Q ACTIVE
NOT SELECTED H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C1005 1 42 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C1005

256K x 4 SRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi- .
Voltage on Vcc Supply Relative to Vss.............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (plastic) .................... -55°C to +150°C This is a stress rating only and functional operation of the (3]
Power Dissipation device at these or any other conditions above those indi-

Short Circuit Output Current .......c...coocoeevveeeereenrrennns cated in the operational sections of this specification is not <

Voltage on Any Pin Relative to Vss implied. Exposure to absolute maximum rating conditions >

for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS <
(0°C < T, £70°C; Ve = 5V £10%) O
DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES %
Input High (Logic 1) Voltage ViH 2.2 Vce+ Vv 1 O
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <Vin<Vee ILi -5 5 A z
Output Leakage Current Output(s) disabled ILo -5 5 uHA O
0V < Vout<Vce C
Output High Voltage loH =-4.0mA VoH 2.4 \ 1 m
Output Low Voltage loL=8.0mA VoL 0.4 Vv 1 m
Supply Voltage Vce 4.5 5.5 \" B m
™ =
DESCRIPTION CONDITIONS SYMBOL | TYP | -12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE < Vii; Vee = MAX
Current: Operating f=MAX =1/1RC lcc 107 | 195 | 170 | 145 | 130 mA 3,13
outputs open
Power Supply CE 2 ViK; Vce = MAX
Current: Standby f=MAX =1/RC IsB1 37 | 75 65 50 | 45 mA 13
outputs open
LP version only IsB1 1.3 3 3 3 3 mA 13
CE > Vce -0.2V; Vee = MAX
VIN< Vss +0.2V or IsB2 0.4 5 5 5 5 mA 13
VIN2Vce-0.2V; f=0
Land LP
versions only IsB2 03 | 15 | 15 | 15 1.5 mA 13
CAPACITANCE
DESCRIPTION . CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance ' T, =25°C; f=1MHz Ci 6 pF 4
Output Capacitance Vcec =5V Co 6 pF 4
‘ ::‘15(4;1‘?3;5 1 - 43 Micron Semivuendm:lur, Inc., reserves the right to change pmd‘g‘ssc;; s:‘e:'l;ag:z: ;;I:‘dzl::tt :,m:z
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MICRON MT5C1005

256K x 4 SRAM

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

-12 -15 -20 -25

DESCRIFTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time RC 12 15 20 25 ns
Address access time AA 12 15 20 25 ns
Chip Enable access time 'ACE 12 15 20 25 ns
Output hold from address change tOH 3 3 3 5 ns
Chip Enable to output in Low-Z 'LZCE 3 5 5 5 ns 7
Chip disable to output in High-Z tHZCE 6 6 8 10 ns 6,7
Chip Enable to power-up time tPU 0 : 0 0 0 ns
Chip disable to power-down time PD 12 15 20 25 ns
Output Enable access time tAOCE 5 6 6 8 ns
Output Enable to output in Low-Z 1ZOE | 0 0 0 0 ns
Output disable to output in High-Z tHZOE 4 5 6 10 ns 6
WRITE Cycle
WRITE cycle time 'wC 12 15 20 25 ns
Chip Enable to end of write tcwW 8 10 12 15 ns
Address valid to end of write AW 8 10 12 15 ns
Address setup time AS 0 0 0 0 ns
Address hold from end of write 'AH 0 0 0 0 ns
WRITE pulse width 'WP1 8 9 12 15 ns
WRITE pulse width A 10 12 15 15 ns
Data setup time DS 6 7 8 10 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z LZWE 3 3 3 3 ns 7
Write Enable to output in High-Z tHZWE 6 6 8 10 ns 6,7

MT5C1005 1 4 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C1005

256K x 4 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C1005 SRAMSs.
(-40°C<T, <85°C)

MAX

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

Power Supply CE2 > Viy; CET < Vi

Current: Operating Vce = MAX lcc 107 | 155 | 140 | 130 | 125 mA 3,13

f= MAX = 1/1RC
outputs open

Power Supply CE2<ViHorCET 2ViH; : :

Current: Standby Vce = MAX IsB1 37 50 45 40 40 mA 13

f=MAX = 1/RC
outputs open

LP only CE2 <V or CET 2 Vik;

Vce = MAX IsB1 1.3 6 6 6 6 mA 13

f=MAX =1/'RC
outputs open

CE2 < Vss +0.2V; :

CET = Vce -0.2V; Vee = MAX Ise2 0.4 5 5 5 5 mA 13
VIN £ Vss +0.2V or

Vin=Vee -0.2V;f=0

L version and CE2 < Vss +0.2V;

LP version CE1 = Vce -0.2V; Vee = MAX IsB2 0.3 2 2 2 2 mA 13
VIN £ Vss +0.2V or

ViN2Vcc -0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Data Retention Current | CE1 2> (Vcc -0.2V) or _
CE2 < (Vss +0.2V) Vec=2V| lccor 35 170 pA 14
VIN 2 (Ve -0.2V) _
or<0.2V Vcc=3V| lccor 60 325 MA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, < 85°C; Vcc = 5V £10%)

-20 25 -35 -45

DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES

WRITE Cycle

Address hold from end of write | tAHJ 1 L | 1 I | 1 I ] 1 | | ns |

MT5C1005 1-45 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON © MT5C1005

256K x 4 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)

The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C1005
(3] SRAMS. (-40°C < T, <125°C - AT) (-55°C < T, < 125°C - XT)

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

PowerSupply - CE2>Vi; CET <VuL;

Current: Operating Vce = MAX Icc 107 | 155 | 140 | 130 | 125 ‘MmA 3,13

) f=MAX = 1/'RC
outputs open

Power Supply CE2<ViHor CET 2 Vi;

Current: Standby Vee = MAX IsB1 37 60 55 50 47 mA 13

f= MAX = 1/'RC
outputs open

CE2<Vss+0.2V,;

CET 2 Vce -0.2V; Vee = MAX IsB2 0.4 7 7 7 7 mA 13
VIN < Vss +0.2V or

VIN=>Vcee-0.2V; =0

L version only CE2<Vss+0.2V;
E1 >Vcc -0.2V; Vec = MAX IsB2 0.3 5 5 5 5 mA 13
VIN < Vss +0.2V or

VIN>Vcee-0.2V;f=0

INVHS SNONOHHONASY A

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES

DataRetention Current | CE1 > (Vcc -0.2V) or _
CE2 < (Vss +0.2V) Vcc=2V| Iccpr 35 1,000 HA 14

VIN 2 (Vce -0.2V) _
or<0.2V Vecc=3V| lccor 60 1,500 HA 14

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

-20 -25 -35 -45
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change OH 3 3 3 3 ns
Chip Enable to output in Low-Z 1LZCE 3 3 3 3 ns 7
WRITE Cycle
Address hold from end of write [ AH T 1] [ 1] [ 1] [ 1] [ ns ]

MT5C1005 . 1 46 Micron Semiconductor, Inc., teéswes the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.



MT5C1005

256K x 4 SRAM

AC TEST CONDITIONS
Input pulse levels ... Vss to 3.0V
Input rise and fall times ..., 3ns
Input timing reference levels ..o 1.5V
Output reference levels ... 1.5V
Output load .......ccecvvevereiiiiiins See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < ‘RC/2.

3. Iccis dependent on output loading and cycle rates.

4. This parameter is sampled.

5. Test conditions as specified with the output loading

*

as shown in Fig. 1 unless otherwise noted.
*HZCE, 'tHZOE and tHZWE are specified with
Cp, = 5pF as in Fig. 2. Transition is measured +500mV

- from steady state voltage.

+5V +5V
480 480

30 pF 5 pF

255 255

Fig. 1 OUTPUT LOAD

EQUIVALENT EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. All chip enables and

output enables are held in their active state.

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

11. 'RC = Read Cycle Time.

12. Chip enable and write enable can initiate and
terminate a WRITE cycle.

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

Fig. 2 OUTPUT LOAD

7. -Atany given temperature and voltage condltlon,
*HZCE is less than 'LZCE, and "HZWE is less than
LZWE.

cycle time.
14. Typical currents are measured at 25°C. -

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

INVHS SNONOHHONASY AS .

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 \
Data Retention Current CE=>(Vec-0.2V) | Vec=2V | Iccpr 35 150 pA 14
L version VIN 2> (Vcc -0.2V)

or<0.2V Vce =3V Iccor 60 250 HA 14
Data Retention Current CE=>(Vec-0.2V) | Vec =2V |  lccpr 35 150 uA 14
LP version Vce =3V lccor 60 250 pHA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11

'F‘ll’:vsﬁ‘i 783 1 - 47 Micron Semiconductor, Inc., reserves the right to change pmdu;:s gg; mg:’;?;?ns m&:ﬁ::




256K x 4 SRAM

MICF-'-!p | MT5C1005

‘Wvus snoNodHINASY ASs

Vee

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

- —\| a5V 45VY
N Vor /

tcpR R

S/ S 1/

READ CYCLE NO. 18&°

tRc |

VALID >k

ADDR
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.810
tRe
CE . Vi
tAOE
Y ZOE tHZOE
|-~
— \
OE N_
tACE
Y 7cE tHzce
DQ HIGH-Z DATA VALID —
tpy | tpD
|| B Eme——
Icc J/ 1

DON'T CARE

R unpEFINED

MT5C1005
Rev. 11/94

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

ADDR

WRITE CYCLE NO. 12
(Chip Enable Controlled)

MT5C1005
256K x 4 SRAM

TN

twe
taw
; fcw tAH
\ f
twp1
. 'bs DH

DATA VALID L;;;;;;;;;;;;/

HIGH-Z

WRITE CYCLE NO. 22

(Write Enable Controlled)

twe
tAw
tcw tAH
T m\ A,
wp1

WVHS SNONOHHONASY AS |i§

| 'ps IDH |

HIGH-Z

DON'T CARE

BRRl unDEFINED

Output enable (OE) is inactive (HIGH).

1 49 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
= ©1994, Micron Semiconductor, inc.



NvYS SNONOYHONASY AS

MICRON MT5C1005

256K x 4 SRAM

NOTE:

WRITE CYCLE NO. 37.12
(Write Enable Controlled)

twe
ADDR >\
taw
| tcw taH
= I T,
| tas twpz
WE T 7
| tbs DH |
l tHzZWE | tLZWE
B EE—— |
Q HIGH-Z

, DON'T CARE

UNDEFINED

Output enable (OE) is active (LOW).

MT5C1005
Rev. 11/94

1 50 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C256K4A1

REVOLUTIONARY PINOUT 256K x 4 SRAM

256K x 4 SRAM

REVOLUTIONARY PINOUT WITH
SINGLE CHIP ENABLE

FEATURES

¢ High speed: 12, 15, 20 and 25ns

U Multlple center power and ground pins for greater
noise immunity

Easy memory « expansion with CE and OE options .
‘Automatic CE power down

All inputs and outputs are TTL-compatible
High-performance, low-power, CMOS double-metal
process , .
Single +5V £10% power supply

o Fast OE access times: 6, 8, 10 and 12ns

e o o o

OPTIONS MARKING
¢ Timing
12ns access -12
15ns access -15
20ns access -20
25ns access -25
¢ Packages
32-pin SOJ (400 mil) DJ
e 2V data retention (optional) L
¢ Temperature
Commercial (0°C to +70°C) None

¢ Part Number Example: MT5C256K4A1DJ-15L

GENERAL DESCRIPTION

The MT5C256K4A1 is organized as a 262,144 x 4 SRAM
using a four-transistor memory cell with a high-speed, low-
power CMOS process. Micron SRAMs are fabricated using
double-layer metal, double-layer polysilicon technology.

This device offers multiple center power and ground pins
for improved performance. For flexibility in high-speed
memory applications, Micron offers chip enable (CE) and
outputenable (OF) with this organization. Thisenhancement
can place the outputs in High-Z for additional flexibility in
system design.

PIN ASSIGNMENT (Top View) |

32-Pin SOJ
(SD-5)

Nc [O.1 32 [1 A4
A3 [] 2 31.01 A5
A2[] 3 30 A6
A1 04 291 A7 -
a0l 5 28 [1 A8
CEL®6 27 [1 OE
pat 7 26 [1 DQ4
Vec [0 8 25 [1 Vss
vss [ 9 24 [1 Vee
DQ2 [ 10 23 1 bQ3
WE [0 11 22 1 A9
A17 [} 12 21 1 A10
A6 [} 13 20 [1 A1
A5 [] 14 19 [1 A12
A14 0] 15 18 [1 A13
NC [] 16 17 1 NC

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

‘standby power requirements.

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

MT5C256K4A1
Rev. 11/94

Micron Semiconductor, Inc., reserves the right to change products or spacifications without notice.
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MT5C256K4A1

REVOLUTIONARY PINOUT 256K x 4 SRAM

FUNCTIONAL BLOCK DIAGRAM

GND

Y

INVHS SNONOHHONASY As B

A VA — DQ4
o
8 o}
o [} o
W o 1,048,576-BIT E
i a8 MEMORY ARRAY el !
2 o DQ1
[} 2 o
)] o =
0 o
w
o
=]
a o——— CE
: (]
O——
o OE
A0 COLUMN DECODER
POWER
DOWN
TRUTH TABLE
MODE OF | TE | WE| DO POWER
STANDBY X | H | X [ HGHZ | STANDBY
READ L | L | H Q ACTIVE
NOT SELECTED| H L H HIGH-Z ACTIVE
WRITE x | L L D ACTIVE
:;'vrﬁi%a:@m . B 1 - 52 Micron Semiconductor, Inc., reserves the right to change proa.%:z‘sggz s;‘)‘e‘gﬁ(;?ﬁons‘ ch;\fotlix:



MT5C256K4A1
UTIONARY PINOUT 256K x 4 SRAM

MICRON

PIN DESCRIPTIONS -
S0J PIN NUMBERS SYMBOL TYPE DESCRIPTION o
5,4,3,2,32,31, 30, 29, 28,22,| A0-A17 Input Address Inputs: These inputs determine which cell is <
21, 20,19, 18,15, 14,13, 12 addressed.
11 ’ WE Input Write Enable: This input determines if the cycle is a READ or >
WRITE cycle. WE is LOW for a WRITE cycle and HIGH for m
__ a READ cycle. ) _<
6 - CE Input Chip Enable: This active LOW input is used to enable the z
: . device. When CE is HIGH, the chip is disabled and
. automatically goes into standby power mode. O
27 - i OE Input Output Enable: This active LOW input enables the output I
) drivers. m
7,10,23, 26 DQ1-DQ4 Cl)nﬁ;gt SRAM Data I/O: Data inputs and tristate d‘ata outputs. O
. u
8,24 Vce Supply Power Supply: 5V £10% Z
9,25 Vss Supply | Ground: GND v (@)
1,16, 17 NC - No Connect: These signals are not internally connected. | €
‘ )]
2
")
>
=
A 1-53 e SenomAS o



MT5C256K4A1

REVOLUTIONARY PINOUT 256K x 4 SRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply relative to Vss .............. -1Vto +7V mum Ratings” may cause permanent.damage to t}.‘e device.
Storage Temperature (plastic) ......occccceceeees -55°C to +150°C This is a stress rating only and functional operation of the
Short Circuit Output CUITENE .........umeeceeereemsssmsncccenes 50mA device at these or any other conditions above those indi-
< Voltage on Any Pin Relative to VSs............ -1V to Vec +1V cated in the operational sections of this specification is not
> Junction Temperature** +150°C implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

**Maximum junction temperature depends upon package
type, cycletime, loading, ambient temperature and airflow.
See technical note TN-05-14 for more information.

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

INVHS SNONOHHONAS

'DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
‘Input High (Logic 1) Voltage ViH 2.2 Vce +1 \ 1
Input Low (Logic 0) Voltage Vi --0.5 0.8 \" 1,2
Input Leakage Current 0OV <VIN<Vcc 1L -5 5 LA
Output Leakage Current Output(s) disabled ILo -5 pA
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 \' 1
Supply Voltage Vce 4.5 5.5 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE < Vii; Vee = MAX
Current: Operating f=MAX =1/1RC lcc 200 | 330 | 280 | 230 | 200 mA 3,14
outputs open
Power Supply CE = ViH; Vcc = MAX
Current: Standby f=MAX = 1/'RC IsB1 45 80 70 60 50 mA 14
outputs open
CE > Vce -0.2V; Vec = MAX
VIN < Vss +0.2V or IsB2 075 5 5 5 7 mA 14
ViN2=Vce -0.2V; =0

MT5C256K4A1 1 5 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.



MICRON MT5C256K4A1

REVOLUTIONARY PINOUT 256K x 4 SRAM

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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes 5, 15) (0°C < T, < 70°C; Vice = 5V £10%)

WVHS SNONOYHONASY AS |

-12 -15 -20 25

DESCRIPTION SYM | MIN | MAX | WIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
READ Cycle
READ cycle time ‘RC 12 15 20 25 ns
Address access time tAA 12 15 20 25 ns
Chip Enable access time 'ACE 12 15 20 25 ns
Output hold from address change 'OH 4 4 4 4 ns
Chip Enable to output in Low-Z 'L ZCE 4 5 5 5 ns 7
Chip disable to output in High-Z 'HZCE 6 6 8 8 ns 6,7
Chip Enable to power-up time PU 0 0 0 0 ns
Chip disable to power-down time PD 12 15 20 25 ns
Output Enable access time 'AOE 6 8 10 12 ns
Output Enable to output in Low-Z 'LZOE 0 0 0 0 ns
Output disable to output in High-Z HZOE 6 6 8 8 ns 6
WRITE Cycle
WRITE cycle time wC 12 15 20 25 ns
Chip Enable to end of write tcw 10 12 13 15 ns
Address valid to end of write AW 9 10 12 14 ns
Address setup time 'AS 0 0 0 0 ns
Address hold from end of write ‘AH 0 0 0 0 ns
WRITE pulse width WP1 9 10 12 14 ns
WRITE pulse width wp2 9 10 12 14 ns
Data setup time DS 6 8 10 10 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z ILZWE 3 3 3 3 ns 7
Write Enable to output in High-Z HZWE 6 6 8 8 ns | 6,7

MT5C256K4A1 1 5 5 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.



Wv4S SNONOYHONASY AS

REVOLUTIONARY PINOUT 256K x 4 SRAM

MT5C256K4A1

AC TEST CONDITIONS

Input pulse levels

Input rise and fall times

Input timing reference levels..
Output reference levels .........cccccoeviveciercceeneennns 1.5V
Output load See Figures 1 and 2

All voltages referenced to Vss (GND).
-3V for pulse width < 'RC/2.
Icc is dependent on output loading and cycle rates.
The specified value applies with the outputs
unloaded and f =——————Hoz.

RC (MIN)
This parameter is sampled.
Test conditions as specified with the output loading
as shown in Fig. 1 unless otherwise noted.
tHZCE, *HZOE and *HZWE are specified with
C; = 5pF as in Fig. 2. Transition is measured +500mV
from steady state voltage.
At any given temperature and voltage condition,
tHZCE is less than 'LZCE, and tHZWE is less than
‘LZWE.

a—f)
Zy=50Q 50Q 80pF

i ii 1

Fig. 1 OUTPUT LOAD
EQUIVALENT

+5V
480

255 SpF

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. Chip enable and
output enables are held in their active state.

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

11. IRC = Read Cycle Time.

12. Chip enable and write enable can initiate and
terminate a WRITE cycle.

13. Typical currents are measured at 25°C.

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

15. Contact Micron for extended temperature (IT/AT/
XT) timing and current specifications; they may differ
from the commercial temperature range specifications
shown in this data sheet.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 \'
Data Retention Current CE > (Vcc -0.2V) | Vec =2V |  Icopr 70 300 HA 13
VIN > (Vee -0.2V)

or<0.2V Vce =3V Iccor 175 500 pA 13
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

g;rvs‘c‘ﬁs/gym 1 - 56 Micron Semiconductor, Inc., reserves the right to change pmdm 3; mk:eg«:r\: lev:’l’t:‘::::m n:i::



MT5C256K4A1
REVOLUTIONARY PINOUT 256K x 4 SRAM

LOW Vcc DATA RETENTION WAVEFORM

NVHS SNONOHHONASY AS |

DATA RETENTION MODE
: — \ 45V 4svy
Vee N\ Vor /
tCDR R
=7/ S T X
READ CYCLE NO. 18°
tRC |
ADDR VALID >l<
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
R |
CE N\ /‘
A0E tHzOE
tLzoE
OE
\
\
tACE
Y 7CE HZCE
DQ —— HIGH-Z DATA VALID —
tpy | tpp
B Emm—— e am——
lcc J/ SL
/] DON'T CARE
XXX UNDEFINED
MT5C256K4A1 1 57 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C256K4A1

REVOLUTIONARY PINOUT 256K x 4 SRAM

. WRITE CYCLE NO. 112
(Chip Enable Controlled)
$))
< t
> WC
m ADDR <;
<
Z taw
O 'As | tow taH
- e J\ 1
g twp1
> e T LAY,
o . 'bs 'oH
((p)
(7)) Q HIGH-Z
>
= WRITE CYCLE NO. 22
(Write Enable Controlled)
twe
ADDR /
taw
| tow tAH
AN, m W,
] tas | twp1
WE \L Y
I 'ps 'DH |
Q HIGH-Z
DON'T CARE
NOTE: Output enable (OE) is inactive (HIGH). B unperineD

MT5C256K4A1 1 58 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON " MT5C256K4AT

REVOLUTIONARY PINOUT 256K x 4 SRAM

WRITE CYCLE NO. 3712 -
(Write Enable Controlled)
twe C<ﬂ
ADDR >
tAw S’<>
| tow tAH =
=TI y, - Q
| tas twez L
I \ w
WE ) 7 @)
| ps IbH | <
S e A =
v 7]
o R otz ——————QGRRRRK (:’D)
DON'T CARE E
@ UNDEFINED
NOTE: Output enable (OE) is active (LOW).
m‘&l 1 -59 ] ‘Micron Semiconductor, Inc., reserves the right to change pmdlg:sggzmiahszﬁmvg:‘:‘ﬁ:zm
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MT5C256K4A1
MI:HDN REVOLUTIONARY PINOUT 256K x 4 SRAM
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MICRON

SEMICONDUCTOR, INC.

MT5C2568
32K x 8 SRAM

SRAM

32K x 8 SRAM

FEATURES

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

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

* Single +5V +£10% power supply

¢ Easy memory expansion with CE and OE options

¢ Allinputs and outputs are TTL-compatible

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

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

¢ Part Number Example: MT5C2568DJ-20 L

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

GENERAL DESCRIPTION

The MT5C2568 is organized as a 32,768 x 8 SRAM using
afour-transistor memory cell with a high-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

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

PIN ASSIGNMENT (Top View)
28-Pin DIP 28-Pin SOJ
(SA-4) (SD-2)
A\
A4 {1 28 [] Voo At4 01 28 1 Vee
— A2 [ 2 27 B WE
A2 (12 27 [| we A7 (3 26 [1 A13
A7[]3 26 [] A13 A6 [ 4 250 A8
As 4 25 [] A8 A5 05 24 [1 A9
As Q6 23 1 A11
As[5 24 1] A9 A3 Q7 22 1 OF
Adfl6 23 [] A11 A28 210 A10
_ A1 D9 20 CE
asl7 =zloE Ao 10 19 {1 D8
A2[|8 21 ] A0 pat g1 18 1 DQ7
— DQ2 [ 12 17 1 D@6
mfle  wfcE Dpas O 13 16 [1 DQS5
A f10  19]pas Vss [ 14 15 [1 DQ4
pai1 [ 11 18 [] bQ7
paz | 12 17 [] b@s
pa3f[[13  16[1Das
vss[[14 15[ DQ4

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

The “P” version provides a reduction in both operating
current (Icc) and TTL standby current (Is1). The latter is
achieved through the use of gated inputs on the WE, OE and
address lines, which also facilitates the design of battery
backed systems. That is, the gated inputs simplify the
design effort and circuitry required to protect against inad-
vertent battery current drain during power-down, when
inputs may be at undefined levels.

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

MT5C2568
Rev. 11/94
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MI:HDN ' MT5C2568

32K x 8 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

DQs8

262,144-BIT
MEMORY ARRAY

! ;- DQ1

I/O CONTROL

ROW DECODER

I
N
I

o—

(LSB)

[5
3R

COLUMN DECODER

(LSB) POWER

N T T T T
A A A A A A A
TRUTH TABLE
MODE OF CE WE DQ POWER
STANDBY X H X HIGH-Z STANDBY
READ L L H Q ACTIVE
NOT SELECTED H L H HIGH-Z | ACTIVE
WRITE X L L D ACTIVE

MT5C2568 1 62 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR. INC.

MT5C2568
32K x 8 SRAM

ABSOLUTE MAXIMUM RATINGS*

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

Storage Temperature (plastic)
Short Circuit Output Current

Voltage on Any Pin Relative to Vss............ -1V to Vce +1V
Junction Temperature** +150°C

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanentdamage 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.

**Maximum junction temperature depends upon package
type, cycle time, loading, ambient temperature and airflow.

See technical note TN-05-14 for more information.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, < 70°C; Vee = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voitage ViH 2.2 Vee+1 \ 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \'/ 1,2
Input Leakage Current 0V <ViNn<Vce ILi -5 5 pA
Output Leakage Current Output(s) disabled ILo -5 5 HA
0V < Vour < Vce
Output High Voltage loH = -4.0mA VoH 2.4 \' 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
Supply Voltage Vce 4.5 5.5 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL TYP -10t | <12t | 15t | -20 | -25 |UNITS|NOTES
Power Supply CE < Vui; Vee = MAX
Current: Operating f=MAX =1/RC lcc 130 200 | 180 | 165 | 150 | 140 [ mA | 3,13
outputs open
| P version lcc 100 - - | 140 | 125]| 120 | mA |3, 13
Power Supply CE > Vin; Vcc = MAX
Current: Standby f=MAX =1/'RC IsB1 24 55 | 50 | 45 | 40 | 35 | mA | 13
outputs open
| P version Ise1 1.4 - -]l 4] 4] 4 mA] 13
CE = Vcc -0.2V; Vec = MAX
VIN < Vss +0.2V or IsB2 0.6 5 5 5 5 5 mA | 13
ViN2Vce -0.2V;f=0
| P version Ise2 04 -] -] 3] 3] 3 |mA| 13

P version not available with this speed.

MT5C2568
Rev. 11/94
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Ml:HDN MT5C2568

32K x 8 SRAM
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL [ MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 6 pF 4
Output Capacitance Vce =5V Co 6 pF 4

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

10 12 -15 -20 25 | [
DESCRIPTION sYM | MIN [ MAX | miN | mAx | miN | mAX | MIN [ maX | MIN ] mAX [UNITS|NOTES

READ Cycle

READ cycle time ‘RC 10 12 15 20 25 ns

Address access time TAA 10 12 15 20 25 | ns

Chip Enable access time 'ACE 10 12 15 20 25 | ns

Output hold from address change tOH 3 3 3 3 3 ns

Chip Enable to output in Low-Z 1L ZCE 3 3 3 3 3 ns 7
Chip disable to output in High-Z HZCE 5 6 8 9 9 ns | 67
Chip Enable to power-up time PU 0 0 0 0 0 ns 4
Chip disable to power-down time PD 10 12 15 20 25 | ns 4
Output Enable access time tAOE 5 6 8 8 8 ns

Output Enable to output in Low-Z L. ZOE 0 0 0 0 0 ns

Output disable to out put in High-Z tHZOE 5 6 6 7 7 ns 6
WRITE Cycle

WRITE cycle time wC 10 12 15 20 25 ns

Chip Enable to end of write 'cw 7 8 10 12 15 ns

Chip Enable to end of write (P and LP version) iCW - - 12 12 15 ns
Address valid to end of write AW 7 8 10 12 15 ns
Address valid to end of write (P and LP version) AW - - 12 12 15 ns
Address setup time AS 0 0 0 0 0 ns
Address hold from end of write 'AH 1 1 1 1 1 ns

WRITE pulse width 'WP1 7 8 10 12 15 ns

WRITE pulse width wp2 10 12 12 15 15 ns

Data setup time DS 6 7 7 10 10 ns

Data hold time 'DH 0 0 0 0 0 ns

Write disable to output in Low-Z 1LZWE | - 2 2 2 2 2 ns 7
Write Enable to output in High-Z HZWE 5 6 7 8 10 | ns | 6,7
MT5C2568 1 ‘6 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR, INC.

MT5C2568
32K x 8 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C2568 SRAMs.
(-40°C < T, <85°C)
MAX
DESCRIPTION CONDITIONS SYMBOL -10 -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX =1/RC lcc 210 | 190 | 170 | 160 | 150 mA 3
outputs open
Power Supply CE > Vii; Voc = MAX
Current: Standby f=MAX = 1/1RC IsB1 65 60 50 45 40 mA
outputs open
CE 2 Vcc -0.2V; Vee = MAX
VIN £ Vss +0.2V or IsB2 6 6 6 6 6 mA
VIN2Vce -0.2V;f=0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Data Retention Current CE = (Vcc -0.2V) Vce =2V Iccor 400 uA
Vin > (Ve -0.2V)
or<0.2V Vce =3V Iccor 600 A

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

-12 -15 -20 -25
DESCRIPTION SYM | miN [ max | MIN [ mAx | mIN | MAX | mIN | MAX [UNITS | NOTES
READ Cycle
Output hold from address change OH 2 2 2 2 ns
Chip Enable to output in Low-Z 1 ZCE| 2 2 2 2 ns 7
WRITE Cycle
Address hold from end of write l 'AH | 2 I ] 2 | | 2 | | 2 ] | ns l

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(-40°C < T, <85°C)
DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.3 Vce +1 \ 1

MT5C2568
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MI:H N MT5C2568

32K x 8 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)
The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C2568
SRAMs. (-40°C < T <125°C - AT) (-55°C < T < 125°C - XT)

MAX
DESCRIPTION CONDITIONS SYMBOL| -12 -15 -20 -25 UNITS | NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX =1/RC lcc 195 175 165 155 mA 3
outputs open
Power Supply CE = ViH; Voe = MAX
Current: Standby f=MAX = 1/'RC IsB1 60 50 45 40 mA
outputs open
CE = Vce -0.2V; Vee = MAX
VIN < Vss +0.2V or IsB2 7 7 7 7 mA
ViN>Vee -0.2V; f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Data Retention Current | CE > (Vcc -0.2V) Vee =2V lccor 500 HA
VIN 2 (Vce -0.2V)
or<0.2V Vce =3V Iccor 800 UHA

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

-12 -15 -20 -25
DESCRIPTION SYM | MIN [ MAX Mm MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
READ Cycle
Output hold from address change 1OH 2 2 2 2 ns
Chip Enable to output in Low-Z 1LZCE| 2 2 2 2 ns 7
WRITE Cycle
Address hold from end of write [aH T 2] T 2] [ 2] [ 2] [ ns |

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-40°C < T, < 125°C - AT) (-55°C < T, < 125°C - XT)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES

Input High (Logic 1) Voltage ViH 2.3 Vee +1 \' 1

MT5C2568 1 6 6 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.



MICRON | MT5C2568

32K x 8 SRAM

AC TEST CONDITIONS +5v sy
Input pulse levels ...........ccoivincciiiinennne a 480 a 480
Input rise and fall times 255 30pF 255 T SeF
Input timing reference levels.................. i 1.5V \v4
Output reference levels ............cccovvniiiniiinnnnns 1.5V . .

) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Outputload ......cccooiveriiicivnns See Figures 1 and 2 EQUIVALENT EQUIVALENT

NOTES

1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cydle.

2. -3V for pulse width < 'RC/2. 9. Device is continuously selected. All chip enables are

3. Iccis dependent on output loading and cycle rates. held in their active state.

4. This parameter is sampled. 10. Address valid prior to, or coincident with, latest

5. Test conditions as specified with the output loading occurring chip enable.

as shown in Fig. 1 unless otherwise noted. 11. 'RC = Read Cycle Time.
6. 'HZCE, 'HZOE and tHZWE are specified with C = 12. Chip enable and write enable can initiate and

5pF as in Fig. 2. Transition is measured £500mV from terminate a WRITE cycle. '

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

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

LZWE.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 \
Data Retention Current CE=>(Vec-0.2V) | Vec=2V|  lccor 125 300 pA 14
L version VIN 2 (Vce -0.2V)

or<0.2V Vce =3V Iccor 175 500 HA 14
Data Retention Current CE > (Vec-0.2V) | Vec=2V|  lccor 100 300 pA 14
LP version Vcec =3V lccor 150 500 HA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

g;’vsﬁi.’;gs: ) 8 e : ! ) 1 _67 Micron Semiconductor, Inc., reserves theright to change products or specifications without notice.
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MICRON MT5C2568

32K x 8 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

VbR
cbr tR

W = YL

READ CYCLE NO. 189
tRC |
ADDR } VALID >[<
tAA |

‘ toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

tRC
G N i
tAOE
L zoE tHZOE

— \
OE \.

tACE

i zcE HZCE
DQ HIGH-Z DATA VALID )

tPu PD
|~
lcc J( l

DON'T CARE

UNDEFINED

MT5C2568 1 68 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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32K x 8 SRAM

M'CRDN MT5C2568

WRITE CYCLE NO. 112
(Chip Enable Controlled)

ADDR <
. | |
wE TN YT
WRITE CYCLE NO. 212

WYHS SNONOHHONASY AS |

(Write Enable Controlled)

twe
ADDR
taw
I tow taH
cE W/Z////W/i A
| tas , twp1 ,
WE XL 7
I 'ps 'DH |
Q HIGH-Z
(/] DON'T CARE
UNDEFINED
NOTE: Output enable (OE) is inactive (HIGH).
g;vic‘ﬁ?gf 1 _69 Micron Semiconductor, Inc., reserves the right to change m%&?ﬁxfﬁ’;mﬁm
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32K x 8 SRAM

MlCHDN MT5C2568

WRITE CYCLE NO. 37.12.16
(Write Enable Controlled)

twe
ADDR )
tAw
| tow tAH
| tas twp2
WE X\ 7
| 'ps 'DH |
| tHZWE | tLZWE
|———————-|
Q HIGH-Z

DON'T CARE

B unpEeFINED

NOTE: Output enable (OE) is active (LOW).

MT5C2568 1 70 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR, INC.

MT5C1008
128K x 8 SRAM

SRAM

128K x 8 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 12, 15, 20 and 25

¢ Auvailable in 300 mil- and 400 mil-wide SOJ packages

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

* Single +5V +10% power supply .

¢ Easy memory expansion with CE1, CE2 and OE
options

¢ All inputs and outputs are TTL-compatible

* Fast OE access time: 6ns

OPTIONS MARKING

¢ Timing
12ns access -12
15ns access -15
20ns access -20
25ns access -25

e Packages
Plastic DIP (400 mil) None
Plastic SOJ (400 mil) DJ
Plastic SOJ (300 mil) SJ

e 2V data retention (optional) L

e 2V data retention, low power (optional) LP

* Temperature

Commercial (0°C to +70°C) None
Industrial ~ (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

¢ Part Number Example: MT5C1008DJ-20 L

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

GENERAL DESCRIPTION

The MT5C1008 is organized as a 131,072 x 8 SRAM using
afour-transistor memory cell witha high-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers dual chip enables (CE1, CE2) and an output
enable (OE). This enhancement can place the outputs in
High-Z for additional flexibility in system design.

PIN ASSIGNMENT (Top View)

32-Pin DIP 32-Pin SOJ
(SA-6) (SD-4, SD-5)
Ne 01 32l vee
A6 [ 2 31 [l A15
At4 013 30 {I CE2
A2 {14 29 | WE
A7 0I5 28 I A13
As 6 27 1 A8
As 07 2 I A9
Ad 8 25 1 A1
A3 Qo 24 I OE
A2 10 23 I A10
At Q1 22 ] CE
Ao 12 21 [I pas
pat 13 20 ] pa7
paz2 [ 14 19 | bas
pas [ 15 18 [l pas
vss [[ 16 17 1 DQ4

Writing to these devices is accomplished when write
enable (WE) and CEI inputs are both LOW and CE2 is
HIGH. Reading is accomplished when WE and CE2 remain
HIGH and CE1 and OE go LOW. The device offers reduced
power standby modes when disabled. This allows system
designers to meet low standby power requirements.

The “L” and “LP” versions each provide a 70% reduction
in CMOS standby current (IsB2) over the standard version.

The “LP” version also provides a 90% reduction in TTL-

standby current (Isp1). This is achieved by including gated
inputs on the WE, OFE and address lines. The gated inputs
also facilitate the design of battery backed systems where
the designer needs to protect against inadvertent battery
current drain during power-down, when inputs may be at
undefined levels.

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

MT5C1008
Rev. 11/94
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MICRON MT5C1008
128K x 8 SRAM
FUNCTIONAL BLOCK DIAGRAM
Vce GND
' DQ8-.
o i
o 1
o} e) ;
Q i :
on MEMORY ARRAY @) ‘ .
[72] O DQ1
£ Q
o =
(]
<
( 0—¢— CE1
CE2
o__.._
o OE
POWER
DOWN
TRUTH TABLE
MODE OF | CE1 | CE2 | WE Da POWER
STANDBY X H X X | HIGH-Z | STANDBY
STANDBY X X L X | HIGH-Z | STANDBY
READ L L H H Q ACTIVE
NOT SELECTED H L H H | HIGH-Z | ACTIVE
WRITE X L H L D ACTIVE

MT5C1008
Rev. 11/94
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MICHDN MT5C1008

SEMICO

128K x 8 SRAM

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi- -
Voltage on Ve Supply Relative to Vss.... mum Ratings” may cause permanent damage to the device.
Storage Temperature (plastic) ................... This is a stress rating only and functional operation of the 3,
Power Dissipation device at these or any other conditions above those indi-
Short Circuit Output Current ...........oceeecercierecruenns cated in the operational sections of this specification is not <
Voltage on Any Pin Relative to Vss........... implied. Exposure to absolute maximum rating conditions >
for extended periods may affect reliability. m
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS 2
(0°C < T, £70°C; Vee = 5V +10%) O
DESCRIPTION ' CONDITIONS symeoL| MIN [ mAx | unIts [ NOTES | mln
Input High (Logic 1) Voltage ViH 2.2 Vce +1 ) 1 m
Input Low (Logic 0) Voltage ViL 05 0.8 v 1,2 | O
Input Leakage Current OV <Vin< Vee ILI -5 5 pA z
Output Leakage Current Output(s) disabled ILo -5 5 HA o
OV < Vour < Vee C
Output High Voltage loH = -4.0mA . VoH 2.4 Vv 1 m
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
Supply Voltage Vce 4.5 5.5 \ 1 %’
MAX =
DESCRIPTION CONDITIONS SYMBOL | TYP | 12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE22Vi; CE1 s Vi
Current: Operating Vce = MAX lcc 107 | 195 | 170 | 145 | 130 mA 3,14
f=MAX =1/RC
outputs open
Power Supply CE2 < Vi or CE1 2 Vi
Current: Standby Vce = MAX IsB1 37 75 65 50 45 mA 14
f=MAX =1/1RC
outputs open
| LP version only lsst | 13| 3 | 3 3| 3| ma 14
CE2 < Vss +0.2V;
CE1 >Vce -0.2V; Vee = MAX | Iss2 04 | 5 5 5 5 mA 14
VIN £ Vss +0.2V or
VIN2Vee -0.2V; f=0
Land LP IsB2 03 |15 |15 | 15 | 15 mA 14
versions only

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

MT5C1008 1 73 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C1008

128K x 8 SRAM

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

-12 -15 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time ‘RC 12 15 20 25 ns
Address access time AA 12 15 20 25 ns
Chip Enable access time tACE 12 15 20 25 ns
Output hold from address change 1OH 3 3 3 5 ns
Chip Enable to output in Low-Z 1LZCE 3 5 5 5 ns 7
Chip disable to output in High-Z HZCE 6 6 8 10 ns 6,7
Chip Enable to power-up time PU 0 0 0 0 ns
Chip disable to power-down time PD 12 15 20 25 ns
Output Enable access time tAOE 5 6 6 8 ns
Output Enable to output in Low-Z 1 ZOE 0 0 0 0 ns
Output disable to output in High-Z tHZOE 4 5 6 10 ns 6
WRITE Cycle ,
WRITE cycle time ‘wc 12 15 20 25 ns
Chip Enable to end of write ‘cw 8 10 12 15 ns
Address valid to end of write AW 8 10 12 15 ns
Address setup time tAS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 ns
WRITE pulse width wp1 8 9 12 15 ns
WRITE pulse width wp2 10 12 15 15 ns
Data setup time DS 6 7 8 10 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z YZWE | 3 3 3 3 ns 7
Write Enable to output in High-Z tHZWE 6 6 8 10 ns | 67
e 174 e e



MT5C1008
128K x 8 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)

The following specifications are to be used for Industrial Temperature (IT) MT5C1008 SRAMs.
(-40°C < T, <85°C)
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 | UNITS | NOTES
Power Supply CE2>Vi; CET < Vi, ‘ ‘ ‘
Current: Operating Vce = MAX lcc 107 | 155 | 140 | 130 | 125 mA 3,14
f=MAX =1/RC
outputs open
Power Supply CE2 < Vi or CET 2 Viy; :
Current: Standby Vce = MAX IsB1 37 50 45 40 40 mA 14
f=MAX =1/RC
outputs open
LP version only CE2 <V or CET 2 Vi,
Vce = MAX IsB1 1.3 6 6 6 6 mA 14
f=MAX = 1/'RC
outputs open
CE2 < Vss +0.2V;
CET 2 Ve -0.2V; Vce = MAX Is2 04 5 5 | 5 5 mA 14
VIN £ Vss +0.2V or
VIN > Vce -0.2V; f=0
L version and CE2 < Vss +0.2V;
LP version CET 2 Ve -0.2V; Vec = MAX IsB2 0.3 2 2 2 2 mA 14
: ViN < Vss +0.2V or
ViN2Vce-0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Data Retention Current | CET > (Vcc -0.2V) or _
CE2 < (Vss +0.2V) Vec=2V| lccor 35 170 UA 15
VIN2 (Vcc -0.2V) _
or<0.2V Vec=3V| lccor 60 325 HA 15

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T < 85°C; Vcc = 5V £10%)

-20 -25 -35 -45
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
WRITE Cycle
Address hold from end of write [ R ] 1] [ 1] [ 1] 1] I ns |
it 1-75 e ST . e a0 e Rheron Semioncuto 1
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MICRON

SEMICONDUCTOR, INC

MT5C1008
128K x 8 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)
The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C1008
(3] SRAMS. (-40°C < T, < 125°C - AT) (-55°C < T, £ 125°C - XT)

DESCRIPTION

CONDITIONS

SYMBOL

TYP

UNITS

Power Supply
Current: Operating

CE2>ViH; CET <V

Vce = MAX

f=MAX = 1/RC

outputs open

lcc

107

155

140 | 130

125 mA

Power Supply
Current: Standby

CE2<ViHorCE1 2ViH;

Vce = MAX

f=MAX =1/1RC

outputs open

IsB1

37

60

55 50

47 mA 13

CE2<Vss+0.2V;
CET = Ve -0.2V; Vee = MAX
VIN< Vss +0.2V or
ViIN2Vcc-0.2V; =0

IsB2

0.4

13

L version only

CE2<Vss +0.2V;
CET 2 Vce -0.2V; Vee = MAX
VIN< Vss +0.2V or
ViIN2Vce-0.2V; =0

IsB2

0.3

13

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION

CONDITIONS

SYMBOL

TYP

MAX UNITS | NOTES

Data Retention Current

CE1 2 (Vee -0.2V) or
CE2 < (Vss +0.2V)
Vin 2 (Vec -0.2V)

Vce =2V

lccor

35

1,000 15

or<0.2v

Vce =3V

lccor

60

1,500 15

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

-20 -25 -35 -45
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change 'OH 3 3 3 3 ns
Chip Enable to output in Low-Z 1L ZCE 3 3 3 3 ns 7
WRITE Cycle
Address hold from end of write [ taH ] 1 | [ 1] [ 1] [ 1] [ ns |

MT5C1008
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MICRON MT5C1008

128K x 8 SRAM

AC TEST CONDITIONS 48V +8V -
Input pulse levels ..........ccooeviverrinennne Vss to 3.0V a 489 Q 480
Input rise and fall iMES ...........oceveeereerereerersenns 3ns 255 30pF 255 SpF 2
Input timing reference levels............cccoeeveevnnnnes 1.5V

Output reference levels .........ccccoceevrvenenrerenicnnene 1.5V Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD 5
Qutputload .......cccecvvveercivirennnns See Figures 1 and 2 EQUIVALENT EQUIVALENT .<

NOTES T

1. All voltages referenced to Vss (GND). 9. Device is continuously selected. All chip enables and m

2. -3V for pulse width < 'RC/2. output enables are held in their active state. o

3. Iccis dependent on output loading and cycle rates. 10. Address valid prior to, or coincident with, latest

4. This parameter is sampled. occurring chip enable. z

5. Test conditions as specified with the output loading 11. 'RC = Read Cycle Time. O
as shown in Fig. 1 unless otherwise noted. 12. CE2 timing is the same as CE1 timing. The waveform

6. 'HZCE, tHZOE and tHZWE are specified with is inverted. Cc
Cy = 5pF as in Fig. 2. Transition is measured +500mV 13. Chip enable and write enable can initiate and m
from steady state voltage. terminate a WRITE cycle.

7. Atany given temperature and voltage condition, 14. Typical values are measured at 5V, 25°C and 20ns m
tHZCE is less than 'LZCE and tHZWE is less than cycle time. ) X
fLZWE. 15. Typical currents are measured at 25°C. >

8. WE is HIGH for READ cycle. g

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 \Y
Data Retention Current CE12>(Vec-0.2V) |Vec=2V | Iccor 35 150 pA 15
L version or CE2 < (Vss +0.2V)

ViN>(Vec-0.2V) |Vec=3V | lccor 60 250 HA 15

or<0.2V
Data Retention Current CE1>(Vcc-0.2V) |Vec=2V | lccor 35 150 UA 15
LP version or CE2 < (Vss +0.2V)|Vec =3V | Iccor 60 250 pA 15
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,11
::;'5011“;90: 1 _77 Micron Semiconductor, Inc., reserves the right to change p'“‘g?gg;msﬂ?g:ﬁ;mﬁ:ﬂﬁ
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MICRON

MT5C1008

128K x 8 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
-\ 4 sy
Voo 45V VpR>2V 45V
tcoR R
= W /)
ViH—
ce2 VH=777777/% <Vss 402V ;67777/77/
READ CYCLE NO. 189
tRc |
ADDR VALID i(
‘AA |
‘ toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10,12
tRC
— \ %
CE1 K /
tAOE
t{LzOE tHZOE |
—————————————|
— \
OE N\
tACE
t zce tHzCE
DQ HIGH-Z m DATA VALID )

lcc

Py
J(

| tpD
R ——

DON'T CARE

B unpberineD

MT5C1008
Rev. 11/84
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MT5C1008

128K x 8 SRAM

WRITE CYCLE NO. 1 12,13
(Chip Enable Controlled)

twe
ADDR ) (
tAw
tas | tow tAH
3] W 1
twp1
WE WWW& i /
. lbs IDH
Q HIGH-Z

WRITE CYCLE NO. 21213
(Write Enable Controlled)

twe
ADDR X <
taw
I tew tAH
| tas , twp1
WE \J& 7
[ 'ps 'bH |
Q HIGH-Z

DON'T CARE

T K& unperineD
NOTE: Output enable (OE) is inactive (HIGH). ’

MT5C1008 1 79 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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I SEMICONDUCTOR. INC

MT5C1008
128K x 8 SRAM

NOTE:

WRITE CYCLE NO. 37,1213
(Write Enable Controlled)

twe
ADDR >
taw
| tow tAH
& m T,
| tas twez
WE X £/
| 'ps 'DH |
| tHZWE | 1 ZWE
Q HIGH-Z

Output enable (OE) is active (LOW).

DON'T CARE

@ UNDEFINED

MT5C1008
Rev. 11/84

1-80
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MT5C128K8A1

REVOLUTIONARY PINOUT 128K x 8 SRAM

SRAM

128K x 8 SRAM

WITH SINGLE CHIP ENABLE,
REVOLUTIONARY PINOUT

FEATURES

¢ High speed: 12, 15, 20 and 25ns

¢ Multiple center power and ground pins for greater
noise immunity

Easy memory expansion with CE and OE options
Automatic CE power down

All inputs and outputs are TTL-compatible
High-performance, low-power, CMOS double-metal
process

e Single +5V +10% power supply

o Fast OFE access times: 6, 8, 10 and 12ns

OPTIONS MARKING
¢ Timing :
12ns access -12
15ns access -15
20ns access -20
25ns access -25
e 2V data retention (optional) L
¢ Temperature
Commercial (0°C to +70°C) None
¢ Packages
32-pin SOJ (400 mil) DJj

¢ Part Number Example: MT5C128K8A1DJ-25 L

GENERAL DESCRIPTION

The MT5C128K8A1 is organized as a 131,072 x 8 SRAM
using a four-transistor memory cell with a high-speed, low-
power CMOS process. Micron SRAM:s are fabricated using
double-layer metal, double-layer polysilicon technology.

This deviceoffers multiple center power and ground pins
for improved performance. For flexibility in high-speed
memory applications, Micron offers chip enable (CE) and
outputenable (OF) with this organization. This enhancement
can place the outputs in High-Z for additional flexibility in
system design.

PIN ASSIGNMENT (Top View)

32-Pin SOJ
(SD-5)

A3 [ 1 32 A4
A2 []2 31 [0 A5
A1 (3 30 1 A6
A0 [ 4 29 [1 A7
CELS5 28 [1 O
pat [ 6 27 [1 D@8
pQ2 [ 7 26 1 DQ7
Vee [ 8 25 [1 Vss
vss [] 9 24 1 Vee
pQ3 [] 10 23 [1 bQs
DQ4 [ 1 22 [1 DQ5
WE [ 12 21 1 A8
Ate [ 13 20 [1 A9
A15 [] 14 19 1 A10
A14[] 15 18 [ A1
A13 [] 16 17 1 A12

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

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

MT5C128K8A1
Rev. 11/94

Micron Semiconductor, Inc., reserves the right to

©1994, Micron Semiconductor, Inc.
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MII:I:ICIN MT5C128K8A1

REVOLUTIONARY PINOUT 128K x 8 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

ool

A6 DQ8
i 3
o (] o
w & 1,048,576-BIT E
i o MEMORY ARRAY o} J !
2 O DQ1
[} < o
0 ¢) Q
[72] [an
L
o
()]
(=) oO——f CE
: T
o
O OE
(0} —_—
—( P
A0 COLUMN DECODER
POWER
DOWN
TRUTH TABLE
MODE OE | CE | WE Do POWER
STANDBY X | H | X | HIGH-Z | STANDBY
READ L L |H Q ACTIVE
NOTSELECTED| H | L | H | HIGH-Z | ACTIVE
WRITE X | L | L D ACTIVE

MT5C128K8A1 1-82 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5C128K8A1

REVOLUTIONARY PINOUT 128K x 8 SRAM

PIN DESCRIPTIONS .
PIN NUMBERS SYMBOL TYPE DESCRIPTION <
4,3,2,1, 32, 31, 30, 29, 21, A0-A16 Input Address Inputs: These inputs determine which cell is

20, 19, 18, 17, 16, 15, 14, 13 addressed. : >
12 WE Input Write Enable: This input determines if the cycle is a READ m
or WRITE cycle. WE is LOW for a WRITE cycle and HIGH _<

for a READ cycle.
5 CE Input Chip Enable: This active LOW input is used to enable the z
device. When CE is HIGH, the chip is disabled and O
automatically goes into standby power mode. I
28 OE Input Output Enable: This active LOW input enables the output m

drivers.

6,7,10, 11, 22, 23, 26, 27 DQ1-DQ8 Input/ SRAM Data I/O: Data inputs and tristate data outputs. o
Output 2
8,24 Vce Supply Power Supply: 5V £10% O
9,25 Vss Supply Ground: GND c
()]
(2]
=)
>
=

MT5C128K8A1 1 83 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1984, Micron Semiconductor, Inc.



MICRON

MT5C128K8A1

REVOLUTIONARY PINOUT 128K x 8 SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss ............. -1V to +7V
(4] Storage Temperature (plastic) .................... -55°C to +150°C
< Short Circuit Output Current ..........cccccuvvuvernernviennnen 50mA
Voltage on Any Pin Relative to Vss............. -1V to Vec +1V
Junction Temperature** +150°C

(0°C < T, < 70°C; Ve = 5V +10%)

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

**Maximum junction temperature depends upon package
type, cycle time, loading, ambient temperature and airflow.
See technical note TN-05-14 for more information.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

INVHS SNONOHHONASY

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee +1 \'/ 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 Vv 1,2
Input Leakage Current 0V < ViNn< Vee ILi -5 5 A
Output Leakage Current Output(s) disabled ILo -5 5 A
0V < Vour < Vce
Output High Voltage loH = -4.0mA VoH 2.4 Vv 1
Output Low Voltage loL =8.0mA VoL 0.4 Vv 1
Supply Voltage Vce 45 5.5 Vv 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | 12 | 15 | -20 | -25 UNITS NOTES
Power Supply CE < Vi Vee = MAX
Current: Operating f=MAX =1/RC Icc 200 | 330 {280 | 230 | 200 mA 3,14
outputs open
Power Supply CE 2 ViH; Vee = MAX
Current: Standby f=MAX =1/'RC IsB1 45 80 | 70 | 60 | 50 mA 14
. outputs open
CE 2 Vcc -0.2V; Vec = MAX
VIN < Vss +0.2V or IsB2 0.75 5 5 5 7 mA 14
ViN>Vceec -0.2V;f=0
:;Lsti:z;gsam 1 - 8 4 Micron Semiconductor, Inc., reserves the right to change prodlgt‘ssgt‘ ?ﬁmg:‘: i;l:::i?::m n:m



MICRON Il MT5C128K8A1

REVOLUTIONARY PINOUT 128K x 8 SRAM

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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes 5, 15) (0°C < T, < 70°C; Vicc = 5V +10%)

IWNVHS SNONOHHONASY AS .

-12 -15 -20 -25

DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time ‘RC 12 15 20 25 ns
Address access time 'AA 12 15 20 25 ns
Chip Enable access time 'ACE 12 15 20 25 ns
Output hold from address change tOH 4 4 4 4 ns
Chip Enable to output in Low-Z 'LZCE 4 5 5 5 ns 7
Chip disable to output in High-Z HZCE 6 6 8 8 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 ns
Chip disable to power-down time PD 12 15 20 25 ns
Output Enable access time tAOE 6 8 10 12 ns
Output Enable to.output in Low-Z 'L ZOE 0 0 0 0 ns
Output disable to output in High-Z tHZOE 6 6 8 8 ns 6
WRITE Cycle
WRITE cycle time ‘wc 12 15 20 25 ns
Chip Enable to end of write ‘cw 10 12 13 15 ns
Address valid to end of write AW 9 10 12 14 ns
Address setup time 'AS 0 0 0 0 ns
Address hold from end of write 'AH 0 0 0 0 ns
WRITE pulse width WP1 9 10 12 14 ns
WRITE pulse width wp2 9 10 12 14 ns
Data setup time DS 6 8 10 10 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z LZWE 3 3 3 3 ns 7
Write Enable to output in High-Z HZWE 6 6 8 8 ns 6,7

MT5C128KBA1 1 8 Micron Semiconductor, inc., reserves the right to change products or specifications without notice.
Rev. 11/94 l 5 ©1994, Micron Semiconductor, Inc.
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MICRON

MT5C128K8A1

REVOLUTIONARY PINOUT 128K x 8 SRAM

AC TEST CONDITIONS
Input pulse levels
Input rise and fall times

Input timing reference levels............ccocvvevnnininne 1.5V
Output reference levels ..., 1.5V
Output load .......cccceevvvviivcnnennene See Figures 1 and 2

All voltages referenced to Vss (GND).

-3V for pulse width < tRC/2.

Icc is dependent on output loading and cycle rates.
The specified value applies with the outputs
unloaded and f = —————Hz.

; RC (MIN)

. This parameter is sampled.

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

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

Atany given temperature and voltage condition,
YHZCE is less than 'LZCE, and tHZWE is less than
TLZWE.

a—Q

Zo=50Q 50Q
v

Vr=1.5V I

Fig. 1 OUTPUT LOAD

30pF

EQUIVALENT
+5V
480
a
255 5pF

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cycle.

9. Device is continuously selected. Chip enable and
output enables are held in their active state.

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

11. fRC = Read Cydle Time.

12. Chip enable and write enable can initiate and
terminate a WRITE cycle.

13. Typical currents are measured at 25°C.

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

15. Contact Micron for extended temperature (IT/AT/
XT) timing and current specifications; they may differ
from the commercial temperature range specifications
shown in this data sheet.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 \'/
Data Retention Current CE>(Vec-0.2V) | Vec=2V| lccor 70 300 HA 13
VIN 2> (Vcce -0.2V)

or<0.2V Vce =3V Iccor 175 500 UA 13
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4, 11

I;;'Vs(iijz/sdm1 1 '86 Micron Semiconductor, Inc., reserves the right to change produ@al‘sgg; 's:‘egf;cnag::: mﬁ




MT5C128K8A1

REVOLUTIONARY PINOUT 128K x 8 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

—\ asv Y EEE—
\45 45/

Vee VbR

tcDR ;!

= ./

READ CYCLE NO. 18°

tRC |

ADDR ( VALID >1<
tAA |

‘ ton
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

INVHS SNONOHHONASY AS .

tRC
CE N\ /!
tAOE tHZOE
L zOE
OE
\
\
tACE
1
tLzce HZCE
pDQ —— HIGH-Z DATA VALID ) —

tpy l tpD
|-
lec J/ l

DON'T CARE

UNDEFINED

MT5C128K8A1 1 87 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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Ml:HDN MT5C128K8A1

REVOLUTIONARY PINOUT 128K x 8 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled)
twe
ADDR >
taw
tas \ tow tAH
CE J\ ;(
twpi
e /I, Y,
. 'bs bH
i ST 7/
Q HIGH-Z
WRITE CYCLE NO. 212
(Write Enable Controlled)
’ twe
ADDR (
taw
[ tow taH
T m& T,
I tas . twp1
We \L i
I 'Ds 'DH )
Q HIGH-Z
DON'T CARE
UNDEFINED
NOTE: Output enable (OE) is inactive (HIGH).
:xﬁzz/ge‘mt 1 - 88 Micron Semiconductor, Inc., reserves the right to change prodlg‘sggz ’s:’ﬁ:ﬂ;ag:\; wwmm:t:ong



MI:HDN MT5C128K8A1

REVOLUTIONARY PINOUT 128K x 8 SRAM

(Wit Enable Gontrolled) [

a

twe <

>

ADDR m
taw <

| tow tAH %

= 1 {7/% | -
WE ’ \\ ‘ / g
| 'ps oy | o

D ////////////////////// DATAVALiD t W 8
‘ HIGH-Z w

) .y
DON'T CARE E

B UNDEFINED

NOTE: Output enable (OE) is active (LOW).

MT5C128K8A1 1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 '89 ©1994, Micron Semiconductor, Inc.
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MT5C128K8A1
REVOLUTIONARY PINOUT 128K x 8 SRAM

MT5C128K8A1
Rev. 11/94
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MICRON

SEMICONDUCTOR. INC

MT5C64K16A1

REVOLUTIONARY PINOUT 64K x 16 SRAM

SRAM

64K x 16 SRAM

REVOLUTIONARY PINOUT WITH OUTPUT

ENABLE AND BYTE WRITES
FEATURES
e Fast access times: 12, 15,20 and 25ns PIN ASSIGNMENT (Top View)
* Fast output enable access time: 6, 8, 10 and 12ns
* Multiple center power and ground pins for improved 44-Pin SOJ
noise immunity SD-7
¢ High-performance, low-power, CMOS double-metal (Sb-7)
process a1 ) as
¢ Single +5V £10% power supply n {2 e
¢ Individual byte controls for both READ and WRITE A2l 3 @ ¢ A7
A4 4111 OE
cycles , ol o o
¢ All inputs and outputs are TTL-compatible GEls 3 || BLE
pat | 7 38 | pate
OPTIONS MARKING o f 1 7 oare
¢ Timing as [ 10 3 ) pats
12ns access -12 el “ i e
15ns access -15 soe 1 oy
20ns access -20 oas [ 14 31 [ pa11
25ns access _25 paz | 15 30 ] bQto
DE 16 29 | D@9
* Packages ol 2t
44-pin SOJ (400 mil) DJ aall 19 2 [1 Ao
A13 [ 20 25 1 A10
¢ 2V data retention (optional) L a2l 2 201 Ant
Ne [ 22 23 NC
* Temperature -
Commercial (0°C to +70°C) None
¢ Part Number Example: MT5C64K16A1D]J-15L

GENERAL DESCRIPTION

The MT5C64K16A1 is organized as a 65,536 x 16 SRAM
using a four-transistor memory cell with a high-speed, low-
power CMOS process. Micron SRAMs are fabricated using
double-layer metal, double-layer polysilicon technology.

This device offers multiple center power and ground pins
for improved performance. For flexibility in high-speed
memory applications, Micron offers chip enable (CE) and
output enable (OF) capabilities. This enhancement can
place the output pin in High-Z for additional flexibility in
system design.

The MT5C64K16A1 SRAM integrates a 64K x 16 SRAM
corewith peripheral circuitry consisting of active LOW chip
enable, separate upper and lower byte enables and a fast
output enable.

Separate byte enable controls (BLEand BHE) allow indi-
vidual bytes to be written and read. BLE controls DQ1-DQ8,
the lower bits. BHE controls DQ9-DQ16, the upper bits.

The MT5C64K16A1 operates from a single +5V
power supply and all inputs and outputs are fully TTL-
compatible.

MT5C64K16A1
Rev. 11/84

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C64K16A1

REVOLUTIONARY PINOUT 64K x 16 SRAM

FUNCTIONAL BLOCK DIAGRAM

— OuTPUT g HIGH BYTE OUTPUT ENABLE
OE —| ENABLE } j}
BUFFER
—j) LOW BYTE OUTPUT ENABLE
ADDRESS
A0-A15 BUFFERS
ADDRESS
DECODER
CE —| CHIP
ENABLE
LATCH
1,048,576
BIT H SENSE
MEMORY AMPS
ARRAY
— WRITE
WE —|  ENABLE
BUFFER
BHE — HIGH BYTE WRITE ENABLE
BYTE
. ENABLE
BLE —»| BUFFERS 3 ) LOW BYTE WRITE ENABLE

MT5C64K16A1 1 92 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR. INC.

MT5C64K16A1

REVOLUTIONARY PINOUT 64K x 16 SRAM

PIN DESCRIPTIONS
$0J and TSOP
PIN NUMBERS SYMBOL | TYPE DESCRIPTION
5,4,3,2,1,44, 43,42, 27, AO-A15 Input | Address Inputs: These inputs determine which cell is accessed.
26, 25, 24, 21, 20, 19, 18 )
17 WE Input | Write Enable: This input determines if the cycle is a READ or a
WRITE cycle. WE is LOW for a WRITE cycle and HIGH for a
READ cycle )
39, 40 BLE, Input | Byte Enables: These active LOW inputs allow individual bytes
BHE to be written or read. When BLE is LOW, data is written or read
to the lower byte, DQ1-DQ8. When BHE is LOW, data is written
or read to the upper byte, DQ9-DQ16.
6 CE Input | Chip Enable: This signal is used to enable the device. When CE
is HIGH, the chip automatically goes into standby power mode.
41 OE Input | Output Enable: This active LOW input enables the output drivers.
22,23, 28 NC - No Connect: These signals are not internally connected.
7,8,9,10, 13, 14, 15, DQ1-DQ16 | Input/ | SRAM Data I/O: Lower byte is DQ1-DQ8; Upper byte is
16, 29, 30, 31, 32, Output| DQ9-DQ16.
35, 36, 37, 38
11,33 Vce Supply| Power Supply: +5V +10%
12,34 Vss Supply| Ground: GND
TRUTH TABLE
MODE CE | OF | WE | BIE | BRE DQa1-DQ8 D09-DA16 POWER
STANDBY H X X X X HIGH-Z HIGH-Z STANDBY
LOW BYTE READ L L H L H D HIGH-Z ACTIVE
(DQ1-DQ8)
HIGH BYTE READ L L H H L | HIGH-Z D ACTIVE
(DQ9-DQ16)
WORD READ L L H L L D~ D ACTIVE
(DQ1-DQ16) .
WORD WRITE L X L L L Q Q ACTIVE
(DQ1-DQ16) )
LOW BYTE WRITE L X L L H Q HIGH-Z ACTIVE
(DQ1-DQ8) ;
HIGH BYTE WRITE L X L H L HIGH-Z Q ACTIVE
(DQ9-DQ16) .
OUTPUT DISABLE L H H X X HIGH-Z HIGH-Z ACTIVE
L X X H | H HIGH-Z HIGH-Z ACTIVE
MT5C64K16A1 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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RON

SEMICONDUCTOR. INC

MIC

MT5C64K16A1

REVOLUTIONARY PINOUT 64K x 16 SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc supply relative to Vss ................. -IVto 7V

(4] Storage Temperature (plastic) .......c...ccuuue. -55°C to +150°C
< Short Circuit Output Current ..........ceeeuveevereersennnee 50mA
Voltage at Any Pin Relative toVss............... -1V to Vee+1V
+150°C

> Junction Temperature**

(0°C< T, £70°C; Vo =5V £10%)

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

**Maximum junction temperature depends upon package
type, cycle time, loading, ambient temperature and airflow.
See technical note TN-05-14 for more information.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

NVYHS SNONOYHHONAS

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ' ViH 2.2 Voc+1 \ 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \ 1,2
Input Leakage Current OV < VIN< Vee 1L -5 5 LA
Output Leakage Current Output(s) disabled, ILo -5 5 MA
0V < Vourt < Vce
Output High Voltage loH = -4.0mA VOH 2.4 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 \' 1
Supply Voltage Vcce 45 5.5 \" 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYPICAL | -12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE < Vui; Vee = MAX
Current: Operating outputs open Icc 200 330/280(230|200| mA 3,15
f=MAX = 1/RC
Power Supply CE > ViH; Vcc = MAX
Current: Standby outputs open IsB1 45 70 | 60 | 50 | 40 mA 15
f=MAX = 1/'RC
CE=Vecc-0.2v
Vee = MAX; VIN < Vss +0.2V or IsB2 0.75 5 5 5 7 mA 15
Vin2Vec -0.2V;f=0
gﬂ:’ic‘(:dlgsﬂ 1 _9 4 Micron Semiconductor, Inc., reserves the right to change pmdl;? gg; m;ﬂﬁm mou‘::th;‘:“::



MICRON

SEMICONDUCTOR, INC.

MT5C64K16A1
REVOLUTIONARY PINOUT 64K x 16 SRAM

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 5 pF 4
Input/Output Capacitance (D/Q) Vce =5V Cilo 5 pF 4

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 16) (0°C < T, < 70°C; Vcc = 5V £10%)

DESCRIPTION 12 15 20 25
SYM MIN ] MAX | MIN I MAX | MIN ] MAX | MIN I MAX | UNITS NOTES

READ Cycle
READ cycle time 'RC 12 15 20 25 ns
Address access time AA 12 15 20 25 ns
Chip Enable access time tACE 12 15 20 25 ns
Output hold from address change 'OH 4 4 4 4 ns
Chip Enable to output in Low-Z 'LZCE 4 5 5 5 ns 6,7
Chip disable to output in High-Z HZCE 6 6 8 8 ns 6,7
Output Enable access time 'AOE 6 8 10 12 ns
Output Enable to output in Low-Z 'L ZOE 0 0 0 0 ns 6,7
Output disable to output in High-Z tHZOE 6 6 8 8 ns 6,7
Byte Enable access time 'ABE 6 8 10 12 ns
Byte Enable to output in Low-Z LZBE 0 0 0 0 ns 6,7
Byte disable to output in High-Z tHZBE 6 6 8 8 ns 6,7
WRITE Cycle
WRITE cycle time wC 12 15 20 25 ns
Chip Enable to end of write ‘cw 10 12 13 15 ns
Address valid to end of write AW 9 10 12 14 ns
Address setup time AS 0 0 0 0 ns
Address hold from end of write TAH 0 0 0 0 ns
Write pulse width wp 9 10 12 14 ns
Data setup time DS 6 8 10 10 ns
Data hold time 'DH 0 0 0 0 ns
Write disable to output in Low-Z L ZWE 3 3 3 3 ns 6,7
Write Enable to output in High-Z HZWE 6 6 8 8 ns 6,7
Byte Enable to end of write BW 9 10 12 14 ns

MT5CE4K16A1
Rev. 11/94
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MT5C64K16A1

REVOLUTIONARY PINOUT 64K x 16 SRAM

AC TEST CONDITIONS

Input pulse levels .........coeciiiiincniiiinnn, Vss to 3.0V
Input rise and fall times ..........co.coeeninisnnnnnenenne

Input timing reference levels....

Output reference levels ........ccccecrvnncrcenieenene 1.5V
Output 10ad .......cooereeveririennnne See Figures 1 and 2
NOTES
1. All voltages referenced to Vss (GND).
2. -3V for pulse width < tRC/2.
3. Iccis dependent on output loading and cycle rates.

The specified value applies with the outputs

unloaded and f =—————
tRC (MIN)

4. This parameter is sampled.

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

6. Output loading is specified with C, = 5pF as in
Fig. 2. Transition is measured +500mV from steady
state voltage.

7. Atany given temperature and voltage condition,
tHZCE is less than 'LZCE, tHZOE is less than'LZOE,
and 'HZBE is less than {LZBE.

8. Any combination of write enable, chip enable and
byte enable can initiate and terminate a WRITE cycle.

a—g

Zo=50Q 50Q

Vy=1.5V I

Fig. 1 OUTPUT LOAD

30pF

EQUIVALENT
+5V
480
Q
255 5pF

Fig. 2 OUTPUT LOAD
EQUIVALENT

9. WE is HIGH for READ cycle.

10. Device is continuously selected. Chip enable is held in
its active state.

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

12. BHE and BLE are held in their active state (LOW).

13. The output will be in the High-Z state if output enable
is HIGH.

14. Typical currents are measured at 25°C.

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

16. Contact Micron for extended temperature (IT/AT/
XT) timing and current specifications; they may differ
from the commercial temperature range specifications
shown in this data sheet.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 Vv
Data Retention Current CE > (Vcc-0.2V) | Vec=2V|  lccor 70 300 HA 14
ViN 2 (Vec -0.2V)

or<0.2V Vce =3V Iccor 175 500 uA 14
Chip Deselect to Data 'CDR 0 ns 4
Retention Time .
Operation Recovery Time R ‘RC ns 4,1

I;;I'VSCJ?ISGM 1 ‘96 Micron Semiconductor, Inc., reserves the right to change promg‘s 9:9:; 's;:;:mﬁ?‘agzn; mm ::t:ﬁz



IV":RDN MT5C64K16A1

REVOLUTIONARY PINOUT 64K x 16 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

—\asv asvy——
/

Vee K VbR
tcDR tR

= ST S/

READ CYCLE NO. 19.10,12

INVHS SNONOYHHONASY AS .

tRC |
ADDR ) VALID >l<
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 279

R

ADDR

HZCE |

& I Y,

AOE

4 20E tHZOE
T

oF WWJ/W , WW /W/

tACE

tLzce

tHZBE

tABE

tLzBE toH

DQ HIGH-Z DATA VALID F—HIGH-Z——
NXXY / INXXY

DON'T CARE

- R unoerineD

MT5C64K16A1 1 97 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.
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MT5C64K16A1

REVOLUTIONARY PINOUT 64K x 16 SRAM

WRITE CYCLE NO. 1813
Chip Enable Controlled

ADDR

- ;
& LA
N VI,
| 'Ds IDH |
D 7 fzzz22222222222222222222224 DATA VALID
DON'T CARE

B unpeFiINED

MT5C64K16A1
Rev. 11/94

1-98

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

MT5C64K16A1
REVOLUTIONARY PINOUT 64K x 16 SRAM

WRITE CYCLE NO. 28 13
Write Enable Controlled

twe
ADDR >
tow o tAH
& T, /i,
WE X jﬁ
I tps 'DH |
HZWE | WZWE )

DON'T CARE

K& UNDEFINED

XN
N e e i e et et e e

MT5C64K16A1

1-99 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.

IWVHS SNONOHHONASY AS .



INVHS SNONOHHONASY AS .

I SEMICONDUCTOR, INC

MT5C64K16A1

REVOLUTIONARY PINOUT 64K x 16 SRAM

ADDR

BHE/BLE

WRITE CYCLE NO. 3813
Byte Enable Controlled

twe
N
tAw
tcw
tas | 8w tAH |
\L |
twp

| 'ps

'DH |

tHzwE

tLzwe

HIGH-Z

DON'T CARE

X%] UNDEFINED

MT5C84K16A1

1-100

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

5V ASYNCHRONOUS SRAMs
3.3V ASYNCHRONOUS SRAMs
SYNCHRONOUS SRAMSs
SRAM MODULES

PACKAGE INFORM




MIC

RON

SEMICONDUCTOR, INC,

3.3V ASYNCHRONOUS SRAM PRODUCT SELECTION GUIDE

Memory Control Part Access Package/No. of Pins
Configuration | Functions Number Time (ns) PDIP So0J Page
256K x 1 CE only with separate /0 | MT5LC2561 12, 15, 20, 25 24 24 2-1
1 Megx 1 CE only with separate /O | MT5LC1001 15,17, 20, 25 28 28 2-9

64K x 4 CE only MT5LC2564 12, 15, 20, 25 24 24 2-17
64K x 4 CE and OE MT5LC2565 12, 15, 20, 25 28 28 2-25
256K x 4 CE and OE MT5LC1005 15,17, 20, 25 28 28 2-33
256K x 4 CE, OE and MT5LC256K4D4 12, 15, 20, 25 - 32 2-41
Revolutionary Pinout
1Megx4 CE, OE and MT5LC1M4D4 12, 15, 20, 25, 35 - 32 2-51
Revolutionary Pinout
32K x 8 CE and OE MT5LC2568 12, 15, 20, 25 28 28 2-59
128K x 8 CE1, CE2 and OE MT5LC1008 15,17, 20, 25 32 32 2-67
128K x 8 CE, OEand MT5LC128K8D4 12, 15, 20, 25 - 32 2-75
Revolutionary Pinout
512K x 8 CE, OE and MT5LC512K8D4 12, 15, 20, 25, 35 - 36 2-85
Revolutionary Pinout )
64K x 16 | CE, OE, Byte Enable MT5LC64K16D4 12, 15, 20, 25 - 44 2-93
and Revolutionary Pinout
256K x 16 | CE, OE, Byte Enable MT5LC256K16D4 | 12, 15, 20, 25, 35 - 54 2-103
NOTE: 1. Many Micron components are available in bare die form. Contact Micron Semiconductor, Inc., for more

information.




256K x 1 SRAM

LOW VOLTAGE

FEATURES
* All1/O pins are 5V tolerant
* High speed: 12, 15, 20 and 25
* High-performance, low-power, CMOS double-metal
process
Single +3.3V 0.3V power supply
Easy memory expansion with CE option
All inputs and outputs are TTL-compatible
Complies to JEDEC low-voltage TTL voltage standards

OPTIONS MARKING
¢ Timing
12ns access -12
15ns access -15
20ns access -20
25ns access -25

® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) . DJ

¢ 2V data retention (optional) L

¢ Temperature
Commercial (0°C to +70°C) None

¢ Part Number Example: MT5LC2561DJ-15 L

GENERAL DESCRIPTION

The MT5LC2561 is organized as a 262,144 x 1 SRAM
using a four-transistor memory cell with a high-speed, low-
power CMOS process. Micron SRAMs are fabricated using
double-layer metal, double-layer polysilicon technology.

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

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

PIN ASSIGNMENT (Top View)

24-Pin DIP 24-Pin SOJ
(SA-3) (SD-1)
a1 ~ 2l vee A0 01 24 11 Vee
a2 2 {] A7 A1 Q2 23 1 A17
A2 3 22 1 A16
A2fls 22 [] At6 A3 T 4 21 1 A15
A3 |4 21 [ A15 A4Ql5 20 1 A14
) A5 ] 6 19 1 A13
mls 0[] At4 a6l 7 18 f A12
As (|6 19 [] A13 A7 (8 17 0 A1
rel7 18] a2 A8 109 16 [1 A10
Q10 15 [1 A9
A7|8 17 (] A1t WE [ 11 140D
a8l 9 16 [] A10 Vss [J 12 13 CE
affto 15 [] A9
WE [| 11 14[lo
vss [| 12 13 ] CE

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

All devices operate from a single +3.3V power supply
and all inputs and outputs are fully TTL-compatible. These
3.3V devices are ideal for 3.3V-only and mixed 3.3V and 5V
systems. All input pins and bidirectional pins are 5V-
tolerant, meaning that 5V devices can directly drive these
devices without increased current orany damaging effects.
Refer to Technical Note TN-05-16 for further information.

MT5LC2561
Rev. 11/94

2-1

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MT5LC2561

256K x 1 SRAM

FUNCTIONAL BLOCK DIAGRAM
- Vce GND
0 P
2 A —»
> A —» -
<1 D
@ 8 o —\
- A= O 262,144-BIT = N
o) A | B MEMORY ARRAY o Q
T 2 o a
= A 5 Q _
o A s o Co———-—«r— CE
0.__
Z A —»
LSB
S —J
% WE
) COLUMN DECODER
T (LSB)
> (A A O A O A
g A A A A A A A A A A

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

MT5LC2561 2 2 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.



ABSOLUTE MAXIMUM RATINGS*

*Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Supply Relative to Vss........ -0.5V to +4.6V mum Ratings” may cause permanentdamage to the device.
VIN oo -05V to +6.0V This is a stress rating only and functional operation of the
Storage Temperature (plastic) .........c.cceeev.. -55°C to +150°C device at these or any other conditions above those indi-
Power Dissipation W cated in the operational sections of this specification is not
Short Circuit Output Current ...........oocveeerueeiscciennns 50mA implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, £70°C; Vee = 3.3V £0.3V)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.0 5.5 Vv 1,2
Input Low (Logic 0) Voltage Vi -0.3 0.8 Vv 1,2
Input Leakage Current OV <VIN<Vce ILi -1 1 uA
Output Leakage Current Output(s) disabled ILo -1 1 MHA
0V < Vour < Vce
Output High Voltage loH = -4.0mA VoH 2.4 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
Supply Voltage 15, 20 and 25ns Vce 3.0 3.6 Vv 1
Supply Voltage 12ns Vce 3.1 3.5 \' 1
MAX

DESCRIPTION CONDITIONS SYM TYP | -12** | -15 -20 -25 | UNITS | NOTES
Power Supply CE < Vui; Vce = MAX
Current: Operating outputs open lcc 75 125 | 110 95 90 mA | 3,13

f= MAX = 1/RC
Power Supply CE = ViH; Vce = MAX
Current: Standby outputs open IsB1 17 35 30 25 25 mA 13

f= MAX = 1/RC

CE=>Vce-0.2V;

Vee = MAX IsB2 1.0 3 3 3 3 mA 13
VIN 2 Vce - 0.2V or
VIN < Vss + 0.2V
**The P version of this part is not available at 12ns.
CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL [ MAX UNITS NOTES
Input Capacitance Tp=25°C;f=1MHz Ci 6 pF 4
Output Capacitance Vee = 3.3V Co 6 pF 4

MT5LC2561
Rev. 11/94

2 3 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
= ©1994, Micron Semiconductor, Inc.
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Ml:HDN MT5LC2561

256K x 1 SRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13, 15) (0°C < T, <70°C)

-12 -15 -20 -25
- DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
€D | READ cycle time ‘RC 12 15 20 25 ns
p Address access time 'AA 12 15 20 25 ns
w Chip Enable access time 'ACE 12 15 20 25 ns
< Output hold from address change 'OH 3 3 3 3 ns
> Chip Enable to output in Low-Z LZCE 3 3 3 3 ns 7
m Chip disable to output in High-Z HZCE 6 8 9 9 ns 6,7
Chip Enable to power-up time PU 0 0 0 0 ns 4
'< Chip disable to power-down time PD 12 15 20 25 ns 4
=2 |WRIE Cycle
O WRITE cycle time 'weC 12 15 20 25 ns
I Chip Enable to end of write ‘cw 8 10 12 15 ns
Address valid to end of write AW 8 10 12 15 ns
m Address setup time tAS 0 0 0 0 ns
O Address hold from end of write tAH 1 1 1 1 ns
Z WRITE pulse width wp 8 10 12 15 ns
Data setup time DS 7 8 10 10 ns
o Data hold time 'DH 0 0 0 0 ns
C Write disable to output in Low-Z 1L ZWE 3 3 3 3 ns 7
m Write Enable to output in High-Z HZWE 6 7 8 10 ns 6,7
(72)
X
>
=

MT5LC2561 2 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.



MI:HDN ' MT5LC2561

256K x 1 SRAM

AC TEST CONDITIONS | 33V +a3v
Input pulse levels ..........cccocnvriincrnnnnn. Vss to 3.0V a 819 Q 819
Input rise and fall iMES ........c...cccveervrrrverererrerones 3ns 353 30pF 353 5 PF
Input timing reference levels............ccocvivinncnne. 1.5V -
Output reference levels ...........ccoviiiinnceiinnenne 1.5V . .
) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD w
Output load .......ccceevmvueceiiiininnns See Figures 1 and 2 EQUIVALENT EQUIVALENT 'w
<
>
NOTES 7))
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle. =<
2. Overshoot: ViH < +6.0V for t <fRC/2 9. Device is continuously selected. All chip enables are z
Undershoot: ViL 2 -2.0V for t <tRC/2 held in their active state.
Power-up: Vi1 < +6.0V and Vcc < 3.1V for 10. Address valid prior to, or coincident with, latest O
t < 200msec. occurring chip enable. I
3. Iccis dependent on output loading and cycle rates. 11. 'RC = Read Cycle Time. m
4. This parameter is sampled. 12. Chip enable and write enable can initiate and
5. Test conditions as specified with the output loading terminate a WRITE cycle. O
as shown in Fig. 1 unless otherwise noted. 13. Typical values are measured at 3.3V, 25°C and 15ns z
6. 'HZCE and tHZWE are specified with CL = 5pF as in cycle time.
Fig. 2. Transition is measured £200mV from steady 14. Typical currents are measured at 25°C. O
state voltage. 15. Vee is 3.3V +0.3V for the 15, 20 and 25ns speed grades c
7. Atany given temperature and voltage condition, and 3.3V $0.2V for the 12ns speed grade. m
*HZCE is less than 'LZCE and tHZWE is less than
tLZWE. (d)p]
oy
>

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES

Vcc for Retention Data VDR 2 \'

Data Retention Current CE > Vce -0.2V

Other Inputs:
Vin > Vcce -0.2V lccor 310 500 HA 14
or VIN < Vss+0.2V
Vce =2V

Chip Deselect to Data 'CDR 0 ns 4

Retention Time

Operation Recovery Time R tRC ns 4, 11
MT5LC2561 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 2'5 ©1994, Micron Semiconductor, Inc.
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MICRON MTSLC2561

256K x 1 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

3.0v 3.0vY
Vce \\ VDR

tcDR 'R

N/ S = A

READ CYCLE NO. 18&°

RC |
ADDR X VALID )k
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8 10

tRC

tacE
t
Y zce HZCE

DQ —— HIGH-Z DATA VALID ——

tpy I tpD
e e— [ -}
lec J/ SL

///| DON'T CARE

R unpeFiNED

MT5LC2561
Rev. 11/94

2 6 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON | MT5LC2561

256K x 1 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled)

twe
ADDR 7(
taw
tas | tcw tAH
CE \L }{
twp
e T, Y
. 'bs IbH |
Q HIGH-Z
WRITE CYCLE NO. 27.12
(Write Enable Controlled)
twe
ADDR
taw
tcw tAH
& T, L,
| tas twp
we N /
| ‘s 'bH
tHZWE { fLzZWE

EXXXXXXXXXD
@ HaH2 RO
DON'T CARE

(XXX
UNDEFINED

MT5LC2561 2 7 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, inc.
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I SEMICONDUCTOR. INC

MT5LC2561
256K x 1 SRAM

MT5LC2561
Rev. 11/94
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MICRON

SEMICONDUCTOR, INC

PRELIMINARY

MT5LC1001
1 MEG x 1 SRAM

SRAM

1 MEG x 1 SRAM

LOW VOLTAGE

FEATURES

® AllI/O pins are 5V tolerant

e High speed: 15, 17, 20 and 25ns

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

Single +3.3V 10.3 power supply

Easy memory expansion with CE option

All inputs and outputs are TTL-compatible
Complies to JEDEC low-voltage TTL standards

e o o o

OPTIONS MARKING
¢ Timing
15ns access -15
17ns access -17
20ns access -20
25ns access -25
¢ Packages
Plastic DIP (400 mil) None
Plastic SOJ (400 mil) DJ
¢ 2V data retention (optional) L
* 2V data retention, low power (optional) Lp
¢ Temperature
Commercial (0°C to +70°C) None

¢ Part Number Example: MT5LC1001DJ-20 L

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

GENERAL DESCRIPTION

The MT5LC1001 is organized as a 1,048,576 x 1 SRAM
using a four-transistor memory cell with a high-speed, low-
power CMOS process. Micron SRAMs are fabricated using
double-layer metal, double-layer polysilicon technology.

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

Writing to this device is accomplished when write enable
(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while CE goes LOW. The
device offers a reduced power standby mode when dis-

PIN ASSIGNMENT (Top View)

28-Pin DIP 28-Pin SOJ
(SA-5) (SD-3)
a1~ slve ato
A2 271 A9 A1
A2 3 261 A8 A2
a3 4 2] A7 A13[]
A4 [l 5 2411 A8 A140
A15 ]
A5[ 6 231 A5 Ne
NC [ 7 2] A4 A6 [
Ate [ 8 21[I NC A17 (]
A7 {9 201 A3 xgg
A8 [ 10 191 A2 af
At9 ] 11 18 [1 At WEO
af 12 1711 Ao Vss [
WE [ 13 161D
vss ] 14 151 CE

abled. This allows system designers to meet low standby
power requirements.

The “LP” version provides a reduction in both CMOS
standby current (Iss2) and TTL standby current (IsB1) over
the standard part. Thisis achieved through the use of gated
inputs on the WE and address lines, which also facilitates
the design of battery-backed systems. That is, the gated
inputs simplify the design effort and circuitry required to
protect against inadvertent battery current drain during
power-down, when inputs may be at undefined levels.

All devices operate from a single +3.3V power supply
and all inputs and outputs are fully TTL-compatible. These
3.3V devices are ideal for 3.3V-only and mixed 3.3V and 5V
systems. All input pins and bidirectional pins are 5V-
tolerant, meaning that 5V devices can directly drive these
devices without increased current orany damaging effects.
Refer to Technical Note TN-05-16 for further information.

MT5LC1001
Rev. 11/94

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

WYHS SNONOHHONASY AEE |



WvHS SNONOYHONASY Ac'c

MICRON

SEMICONDUCTOR. INC

PRELIMINARY

MT5LC1001
1 MEG x 1 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

oo

gl
N
N

1

Q o)

Q T

o 1,048,576-BIT E

A0-A19 @ m MEMORY ARRAY H g CM

w

& Q o—

i Q

(m]

“ e

POWER
DOWN
TRUTH TABLE

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

MT5LC1001
Rev. 11/94
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PRELIMINARY
MT5LC1001

1 MEG x 1 SRAM

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc Supply Relative to Vss........ -0.5V to +4.6V

ViN -0.5V to +6.0V
Storage Temperature (plastic) ................... -55°C to +150°C
Power Dissipation ..........ccoueeeeimeeiisnienisisnnesss s 1w
Short Circuit Output Current .........cocovvvevreeiviieinnes 50mA

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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C £ T, £70°C; Vee = 3.3V £0.3V)

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.0 55 \ 1,2
Input Low (Logic 0) Voltage Vi -0.3 0.8 \ 1,2
Input Leakage Current OV <VINSVcee L -1 1 pA
Output Leakage Current Output(s) disabled ILo -1 1 pA
0V < Vour £ Vce
Output High Voltage loH = -4.0mA VoH 2.4 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
Supply Voltage Vce 3.0 3.6 \' 1
MAX
DESCRIPTION CONDITIONS SYM | VER | TYP | -15 -17 -20 -25 | UNITS | NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating outputs open lcc | ALL 70 155 | 145 | 135 | 1256 | mA | 3,13
f= MAX = 1/RC
Power Supply CE 2 ViH; Vce = MAX STD,L| 20 45 40 35 30 mA
Current: Standby outputs open Ise1 13
f = MAX = 1/RC LP 1.5 3 3 3 3 mA
CE=Vec-0.2v,
Voo = MAX sg2 STD,L| 1.0 3 3 3 3 mA 13
VIN 2 Vce - 0.2V or
VIN < Vss + 0.2V LP 0.7 1.5 1.5 1.5 1.5 mA
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tpo=25°C; f=1MHz Ci 6 pF 4
Output Capacitance Vcec = 3.3V Co 6 pF 4
MT5LC1001 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 2'1 1 ©1994, Micron Semiconductor, Inc.
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PRELIMINARY

I\’":HDN MT5LC1001

1 MEG x 1 SRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13, 15) (0°C < T, < 70°C)

-15 -17 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES

READ Cycle

READ cycle time RC 15 17 20 25 ns

Address access time AA 15 17 20 25 ns

Chip Enable access time 'ACE 15 17 20 25 ns

Output hold from address change 'OH 3 3 3 5 ns

Chip Enable to output in Low-Z 'LZCE 5 5 5 5 ns 7

Chip disable to output in High-Z tHZCE 6 7 8 10 ns 6,7

Chip Enable to power-up time PU 0 0 0 0 ns

Chip disable to power-down time 'PD 15 17 20 25 ns

WRITE Cycle

WRITE cycle time we 15 17 20 25 ns

Chip Enable to end of write ‘cw 10 12 12 15 ns

Address valid to end of write AW 10 12 12 15 ns

Address setup time 'AS 0 0 0 0 ns

Address hold from end of write 'AH 0 0 0 0 ns

WRITE pulse width wp 9 12 12 15 ns

Data setup time DS 7 8 8 10 ns

Data hold time 'DH 0 0 0 0 ns

Write disable to output in Low-Z 1L ZWE 3 3 3 5 ns 7

Write Enable to output in High-Z HZWE 6 7 8 10 ns 6,7
MT5LC1001 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 2'1 2 ©1994, Micron Semiconductor, Inc.



PRELIMINARY

Ml:nDN MT5LC1001

1 MEG x 1 SRAM

AC TEST CONDITIONS 8.3V +33V

Input pulse levels ..........ccccieniniincnnnnne Vss to 3.0V Q 819 q 819

Input rise and fall imes .........cccceeeeeceeveenrerennns 3ns 353 30 pF 353 5pF

Input timing reference levels...........ccoceeeeeennen. 1.5V -

Output reference levels ............cooviinnicnnnen. 1.5V

P ) Fig. 1 OUTPUT LOAD Fig.2 OUTPUTLOAD QO

Output load ........cocveeeieinniniinnnne See Figures 1 and 2 EQUIVALENT EQUIVALENT b
NOTES 7))
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle. -<
2. Overshoot: ViH < +6.0V for t < 'RC/2 9. Device is continuously selected. All chip enables and Z

Undershoot: ViL > -2.0V for t <'RC/2 output enables are held in their active state.

Power-up: VIH < +6.0V and Vcc 3.1V for 10. Address valid prior to, or coincident with, latest O

t <200msec. occurring chip enable. I
3. Iccis dependent on output loading and cycle rates. 11. IRC = Read Cycle Time. m
4. This parameter is sampled. 12. Chip enable and write enable can initiate and
5. Test conditions as specified with the output loading terminate a WRITE cycle. o

as shown in Fig. 1 unless otherwise noted. 13. Typical values are measured at 3.3V, 25°Cand 20ns 2
6. 'HZCE and tHZWE are specified with C; = 5pF as in cycle time. o

Fig. 2. Transition is measured +200mV from steady 14. Typical currents are measured at 25°C.

state voltage. 15. Contact the factory for IT/AT/XT specifications. c
7. Atany given temperature and voltage condition, m

tHZCE is less than 'LZCE, and tHZWE is less than

LZWE. (d)]

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data Vbr 2 \'
Data Retention Current CE=>Vcc -0.2v
L version Other inputs:

ViN 2 Vce -0.2V lccor 145 260 pA 14

or ViN € Vss+0.2V
Veec =2V

Data Retention Current CE > Vcc -0.2V Iccor 145 260 pA 14
LP version Vce =2V
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,11

MT5LC1001 2 1 3 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.



nWvds sSNoNodHONASY Acc

MICRON

PRELIMINARY

MT5LC1001
1 MEG x 1 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

3.0v
Vce X VDR

_'cor

R

~F VH-— 222222; \
CE ViL ~

READ CYCLE NO. 18?9

ADDR VALID

toH
Q PREVIOUS DATA VALID

DATA VALID
READ CYCLE NO. 2 7.8, 10
tRe
CE \ ]
tACE
t zCE tHzCE
Q — HIGH-Z DATA VALID —
tpu I tPD
| | B d——
lec ]IZ l
I/
///| DON'T CARE
,' VN
XX UNDEFINED
gmc&gs! 2_ 1 4 Micron Semiconductor, Inc., reserves the right to change prod\g:s sg; me_ggcnn;n; ‘;«onntr:ﬁnuu‘:t1 :se:::.



PRELIMINARY

MICHDI}! MT5LC1001

1 MEG x 1 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled)

m
ADDR 9:
tAwW <
tAs | fow tAH <
e \L 1 >
/ (())
. wp <
WE 7////////7ka 2, Cz)
. 'ps 'DH , T
D /{éaZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ&Z%; DATA VALID W 8
Q High-Z g
Cc
WRITE CYCLE NO. 27. 12 wn
(Write Enable Controlled) (7))
twe g
ADDR g
tAw
I tcw tAH
I s wp
WE 1\ 7(
l 'ps IbH |
tHzwE [ t zZwE
Q HIGH-Z

DON'T CARE

R UNDEFINED

MT5LC1001 2 1 5 Micron Semiconductor, inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.



PRELIMINARY

MT5LC1001
MI:RDN 1 MEG x 1 SRAM

Wvds sSNONOHHONASY Acs
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MT5LC2564

64K x 4 SRAM

SRAM

64K x 4 SRAM

LOW VOLTAGE

FEATURES

* AllT/O pins are 5V tolerant

¢ High speed: 12, 15, 20 and 25

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

¢ Single +3.3V 0.3V power supply
¢ Easy memory expansion with CE option
¢ All inputs and outputs are TTL-compatible
¢ Complies to JEDEC low-voltage TTL standards
OPTIONS MARKING
* Timing
12ns access -12
15ns access -15
20ns access -20
25ns access -25
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
¢ 2V data retention (optional) L
* Temperature
Commercial (0°C to +70°C) None

¢ Part Number Example: MT5LC2564DJ-15 L

GENERAL DESCRIPTION

The MT5LC2564 is organized as a 65,536 x 4 SRAM using
afour-transistor memory cell with a high-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

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

PIN ASSIGNMENT (Top View)

24-Pin DIP 24-Pin SOJ
(SA-3) (SD-1)
A\

Ao [l 2 [l vee I E 241 vee

At [[2 23 (] A15 At Q2 23 1 A15
A3 22 1 A14

a2 i3 2] av4 A3 4 21 1 A13

A3 (|4 21 ] A13 A4 5 20 0 A12
A5 6 19 1 A1

s 0[] Atz A6t 7 18 1 A10

As |6 19 ] A1 AT 8 17 1 DQ4
A8 9 16 0 DQ3

asfl7 8llaw A9 1 10 15 f D@2

A7 |8 17 {] bas CEQ 11 14]_%_1
Vss [ 12 13 0 WE

A8 |9 16 [] ba3 )

A9 [| 10 15 [] D@2

CE 11 14 [] pQ1

Vss [| 12 13 [] WE

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

All devices operate from a single +3.3V power supply
and all inputs and outputs are fully TTL-compatible. These
3.3V devices are ideal for 3.3V-only and mixed 3.3V and 5V
systems. All input pins and bidirectional pins are 5V-
tolerant, meaning that 5V devices can directly drive these
devices without increased current or any damaging effects.
Refer to Technical Note TN-05-16 for further information.

MT5LC2564
Rev. 11/94

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
©1994, Micron Semiconductor, Inc.
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M|C|=|DN MT5LC2564

64K x 4 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vee GND

A —»
A —» © DQ4
A —> - X
: . :
A—| O o
O 262,144-BIT "Z‘
a MEMORY ARRAY o J :
A —» O DQ1
5 Q
5 =
A —»
LC'O——w— CE
A —»
o__
A —» (LSB)
o
—( T =
COLUMN DECODER
(LSB)
A A A A A A A A
TRUTH TABLE
MODE CE WE Da POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE

MT5LC2564 2 1 8 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.



MT5LC2564

64K x 4 SRAM
ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss........ -0.5V to +4.6V mum Ratings” may cause permanentdamage to the device.
Vin -05V to +6.0V This is a stress rating only and functional operation of the
Storage Temperature (plastic) ............c....... -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 CUITENL .........ccovmmereermrvrerereanees 50mA implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability. w
L]
2
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS >
(0°C < T, £70°C; Ve = 3.3V +0.3V) (7))
DESCRIPTION CONDITIONS SYMBOL [ MIN MAX UNITS NOTES '<
Input High (Logic 1) Voltage ViH 2.0 5.5 \i 1,2 Z
Input Low (Logic 0) Voltage Vi -0.3 0.8 Vv 1,2 O
Input Leakage Current 0V <ViN< Vee || ] -1 1 LA I
Output Leakage Current Output(s) disabled ILo -1 1 HA m
0V < Vour < Vce O
Output High Voltage loH = -4.0mA VoH 2.4 % 1 2
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1 o
Supply Voltage 15, 20 and 25ns Vce 3.0 3.6 Vv 1 c
Supply Voltage 12ns Vce 3.1 3.5 Vv 1 m
MAX §
DESCRIPTION CONDITIONS SYM | TYP | -12**| -15 -20 -25 | UNITS | NOTES g
Power Supply CE < Vi; Vec = MAX
Current: Operating outputs open lcc 75 125 | 110 95 90 mA | 3,13
f=MAX = 1/IRC
Power Supply CE = ViH; Vcc = MAX
Current: Standby outputs open IsB1 17 35 30 25 25 mA 13
f= MAX = 1/IRC
CE>Vcc-0.2V;
Vce = MAX IsB2 1.0 3 3 3 3 mA 13
VIN 2 Vce - 0.2V or
VIN < Vss + 0.2V

**The P version of this part is not available at 12ns.

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL [ MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 6 pF 4
Output Capacitance Vce = 3.3V Co 6 pF 4

MT5LC2564 2 1 9 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.
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M'CRDN MT5LC2564

64K x 4 SRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13, 15) (0°C < T, < 70°C)

-12 -15 -20 -25

DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time RC 12 15 20 25 ns
Address access time tAA 12 15 20 25 ns
Chip Enable access time 'ACE 12 15 20 25 ns
Output hold from address change tOH 3 3 3 3 ns
Chip Enable to output in Low-Z ' ZCE 4 3 3 3 ns 7
Chip disable to output in High-Z HZCE 6 8 9 9 ns 6,7
Chip Enable to power-up time PU 0 0 0 0 ns 4
Chip disable to power-down time PD 12 15 20 25 ns 4
WRITE Cycle
WRITE cycle time we 12 15 20 25 ns
Chip Enable to end of write ‘cw 8 10 12 15 ns
Address valid to end of write AW 8 10 12 15 ns
Address setup time 'AS 0 0 0 0 ns
Address hold from end of write 'AH 1 1 1 1 ns
WRITE pulse width tWP1 8 10 12 15 ns
WRITE pulse width twp2 12 12 15 15 ns
Data setup time DS 7 8 10 10 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z 'LZWE 3 3 3 3 ns 7
Write Enable to output in High-Z tHZWE 6 7 8 10 ns 6,7

MT5LC2564 2 2 o Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, inc.



MT5LC2564

AC TEST CONDITIONS
Input pulse levels .........ccoceveeieceeneecnnn. Vss to 3.0V
Input rise and fall times ..........cccceceiiiieniinienneenen, 3ns
Input timing reference levels...........ccccocvniennne. 1.5V
Output reference levels .........ccccevvneeeniiennenee. 1.5V
Output load ....See Figures 1 and 2

NOTES

1.
2.

o »

All voltages referenced to Vss (GND).

Overshoot: Vi < +6.0V for t < 'RC/2

Undershoot: VIL > -2.0V for t <'RC/2

Power-up: Vi < +6.0V and Vcc < 3.1V for

t < 200msec.

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

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

*HZCE and *HZWE are specified with C; = 5pF as in
Fig. 2. Transition is measured + 200mV from steady
state voltage.

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

64K x 4 SRAM
+3.3V +3.3V
319 319
Q Q
353 30 pF 353 == 5pF
\%
Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
EQUIVALENT EQUIVALENT
WE is HIGH for READ cycle.

8.
9. Device is continuously selected. All chip enables are
held in their active state.

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

11. RC = Read Cycle Time.

12. Chip enable and write enable can initiate and
terminate a WRITE cycle.

13. Typical values are measured at 3.3V, 25°C and 20ns
cycle time.

14. Typical currents are measured at 25°C.

15. Vec is 3.3V 20.3V for the 15, 20 and 25ns speed grades
and 3.3V #0.2V for the 12ns speed grade.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 \'
Data Retention Current CE > Vcc-0.2V
Other inputs:
VIN 2 Ve -0.2V lccor 310 500 HA 14
or ViN < Vss+0.2V
Vcec =2V

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

MT5LC2564
Rev. 11/94

2 21 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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|VIII:I=|CIN | - }“ MT5LC2564

64K x 4 SRAM

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

S

3.0V 3.0V
Vce . X Vor

ICDR R

AN/ 4 \ = / N

READ CYCLE NO. 18°
- 'RC |
ADDR ) VALID >k
tAA |
‘ toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

tRC

tACE
tLzcE tHzCE

DQ —— HIGH-Z DATA VALID | S—

Py I tPD
e ————_—
lec J/ XL

DON'T CARE

UNDEFINED

MT5LC2564 2 2 2 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.



MT5LC2564

64K x 4 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled)

=
ADDR (- SA’
taw w
tas ) tow tAH <
e WL ([ >
/ (/p)
wp1 <
— <
WE Z;%W/;%W% / /
. Ibs IDH | g
o T e YOO
Q HIGH-Z %
[ e
WRITE CYCLE NO. 27. 12 (7))
(Write Enable Controlled) (7))
twe §
ADDR ) g
taw
| tcw tAH
& m I,
! tas twp2
We X 1
I 'ps IbH |
. s Y
tHzZWE l tLzwe
Q HIGH-Z

DON'T CARE

B unperiNED

MT5LC2564 2 2 3 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, Inc.



nvys snonouHoNAsY Ace B

MT5LC2564

64K x 4 SRAM

MT5LC2564
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MICRON

SEMICONDUCTOR, INC,

MT5LC2565
64K x 4 SRAM

SRAM

64K x 4 SRAM

LOW VOLTAGE WITH OUTPUT
ENABLE

FEATURES

* All1/O pins are 5V tolerant

* High speed: 12, 15, 20 and 25

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

Single +3.3V 0.3V power supply

Easy memory expansion with CE and OE options
All inputs and outputs are TTL-compatible
Complies to JEDEC low-voltage TTL standards

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

¢ Part Number Example: MT5LC2565D]J-15 L

GENERAL DESCRIPTION

The MT5LC2565 is organized as a 65,536 x 4 SRAM using
afour-transistor memory cell with a high-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

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

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

PIN ASSIGNMENT (Top View)

28-Pin DIP 28-Pin SOJ
A4

NC (|1 28 [] vee NC O 1 28 1 Vee
MQ2 271 A15

qu 7 fiats mgs 26 [1 A14

At1[]3 26 {] A14 04 250 A13

a4 25 [] ata A5 240 A12
mMO6 23 h A1t

asfis  aflane 4507 221 A10

A6 23 [] A1 A6 08 21 pNC
A7 Q9 20 1 NC

asfl7 2flaw A8 [ 10 19 [1 DQ4

A8 21[INe A QM 18 1 DQ3
CE 12 17 1 DQ2

ar(e  2jne o g 18 16 {1 D1

A8 [110 19poo4 Vss [ 14 16 I WE

Agfl11 18 {] D@3

CE[]12 17 {] pQ2

OE[j13 16 ] bQ1

vss [ 14 15 [| WE

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

All devices operate from a single +3.3V power supply
and all inputs and outputs are fully TTL-compatible. These
3.3V devices are ideal for 3.3V-only and mixed 3.3V and 5V
systems. All input pins and bidirectional pins are 5V-
tolerant, meaning that 5V devices can directly drive these
devices without increased current or any damaging effects.
Refer to Technical Note TN-05-16 for further information.

MT5LC2565
Rev. 11/94

Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5LC2565

64K x 4 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

Voo

A —»
A —> DQ4
A — -
a o}
A —»> (@) i
O 262,144-BIT E .
o MEMORY ARRAY o) . !
A — ] DQ1
3 0
Q =
A —
O——o— E
A —» __(
IO—
A —»| (LSB)
(g
WE
COLUMN DECODER
(LSB)
A A A A A A A A
TRUTH TABLE
MODE OF | CE | WE DQ POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
NOT SELECTED| H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5LC2565 2 26 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
- ©1994, Micron Semiconductor, Inc.
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MI:HDN MT5LC2565

64K x 4 SRAM
ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss........ -0.5V to +4.6V mum Ratings” may cause permanentdamage to the device.
VIN oo 0.5V to +6.0V This is a stress rating only and functional operation of the
Storage Temperature (plastic) _55°C to +150°C device at these or any other conditions above those indi-
Power Dissipation ..................... N cated in the operational sections of this specification is not -
Short Circuit Output CUITENLt ........vvveervemcceerncrmiens 50mA implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability. w
L}
2
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS >
(0°C £ T, £70°C; Vee = 3.3V £0.3V) m
DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES -<
Input High (Logic 1) Voltage ViH 2.0 5.5 Vv 1,2 z
Input Low (Logic 0) Voltage ViL -0.3 0.8 Vv 1,2 0
Input Leakage Current 0V <ViN< Vce 1L -1 1 A I
Output Leakage Current Output(s) disabled ILo -1 1 HA m
0V < Vour < Vee o
Output High Voltage loH = -4.0mA VoH 24 v 1 2
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1 o
Supply Voltage 15, 20 and 25ns Vce 3.0 3.6 \' 1 c
Supply Voltage 12ns Vce 3.1 3.5 Vv 1 m
WAX §
DESCRIPTION CONDITIONS SYM | TYP | -12 -15 -20 -25 | UNITS | NOTES g
Power Supply CE < Vu; Vce = MAX
Current: Operating outputs open Icc 75 1256 | 110 95 90 mA | 3,13
f=MAX = 1/RC
Power Supply CE > ViH; Vce = MAX
Current: Standby outputs open IsB1 17 35 30 25 25 mA 13
f=MAX = 1/RC
CE=Vce-0.2v,
Vce = MAX IsB2 1.0 3 3 3 3 mA 13
Vin 2> Vee - 0.2V or
VIN< Vss + 0.2V
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tpo=25°C; f=1MHz Ci 6 pF 4
Output Capacitance Vcc = 3.3V Co 6 pF 4

MT5LC2565 2 27 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1984, Micron Semiconductor, inc.
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Ml:HDN MT5LC2565

64K x 4 SRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13, 15) (0°C < T, < 70°C)

-12 -15 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time RC 12 15 20 25 ns
Address access time tAA 12 15 20 25 ns
Chip Enable access time 'ACE 12 15 20 25 ns
Output hold from address change 'OH 3 3 3 3 ns
Chip Enable to output in Low-Z 1 ZCE 3 3 3 3 ns 7
Chip disable to output in High-Z HZCE 6 8 9 9 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 ns 4
Chip disable to power-down time ‘PD 12 15 20 25 ns 4
Output Enable access time tAOE 6 7 8 8 ns
Output Enable to output in Low-Z LZOE 0 0 0 0 ns
Output disable to output in High-Z tHZOE 6 6 7 7 ns 6
WRITE Cycle
WRITE cycle time wC 12 15 20 25 ns
Chip Enable to end of write fcw 8 10 12 15 ns
Address valid to end of write AW 8 10 12 15 ns
Address setup time 'AS 0 0 0 0 ns
Address hold from end of write 'AH 1 1 1 1 ns
WRITE pulse width 'WP1 8 10 12 15 ns
WRITE pulse width wp2 12 12 15 15 ns
Data setup time DS 7 8 10 10 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z 1L ZWE 3 3 3 3 ns 7
Write Enable to output in High-Z tHZWE 6 7 8 10 ns 6,7
:;T‘?L‘(i?,g? 2_28 Micron Semiconductor, Inc., reserves the right to change mﬂ:?&mmxﬂnx‘m



MI:HDN MT5LC2565

64K x 4 SRAM
AC TEST CONDITIONS +3.3v +3.3V
Input pulse levels .........cccooenvinineninnne Vss to 3.0V Q 819 Q 819
Input rise and fall tiMES .........c..ocvveeeverrrerrererennnns 3ns 353 30 pF 353 SpF
Input timing reference levels............ccccvvniinnnne. 1.5V
Output reference levels ..........coovvevvnneceienen 1.5V . .
) Fig. 1 OUTPUT LOAD Fig.2 OUTPUT LOAD

Output load See Figures 1 and 2 EQUIVALENT EQUIVALENT

NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. Overshoot: ViH < +6.0V for t <tRC/2 9. Device is continuously selected. All chip enables are
Undershoot: ViL > -2.0V for t < fRC/2 held in their active state.
Power-up: VIH < +6.0V and Vcc < 3.1V for 10. Address valid prior to, or coincident with, latest
t <200msec. occurring chip enable.
3. Icc is dependent on output loading and cycle rates. 11. !RC = Read Cycle Time.
4. This parameter is sampled. 12. Chip enable and write enable can initiate and
5. Test conditions as specified with the output loading terminate a WRITE cycle. -
as shown in Fig. 1 unless otherwise noted. 13. Typical values are measured at 3.3V, 25°C and 20ns
6. 'HZCE, 'HZOE and 'HZWE are specified with C; = cycle time.
5pF as in Fig. 2. Transition is measured +200mV from 14. Typical currents are measured at 25°C.
steady state voltage. 15. Ve is 3.3V 0.3V for the 15, 20 and 25ns speed grades
7. Atany given temperature and voltage condition, and 3.3V £0.2V for the 12ns speed grade.
tHZCE is less than 'LZCE and tHZWE is less than
{LZWE.

INVHS SNONOHHONASY AE'E B

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS NOTES
Vcc for Retention Data VDR 2 Vv
Data Retention Current CE > Vce -0.2V
Other inputs:
VN 2 Vee -0.2V lccor 310 500 A 14
or VIN £ Vss+0.2V
Vce =2V
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11
l::’il.j(i%? . 2_ 29 Micron Semiconductor, Inc., reserves the right to change pwm‘gz «;; ?;;;g:;iaﬁszrn; g:'rau;;mﬁ:
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I SEMICONDUCTOR. INC.

MT5LC2565
64K x 4 SRAM

Vee

oF VH
CE Vi

ADDR

DQ

lcc

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

\\ 3.0V \or 3.0\/}[
tCDR . -
- :jﬁﬁ:%? \ VbR / Y E;;:;;;
READ CYCLE NO. 18°
tRC [
) VALID ;(
tAA |
toH
PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8,10
tRC
) /——
\ ]
tAOE
tLzoE tHZOE |
N =
tACE
fLzce tHzCE
| HIGH-Z @K DATA VALID

Py J{
I

I tPD

DON'T CARE

m UNDEFINED

MT5LC2565
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MT5LC2565

64K x 4 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled)

twe
ADDR
taw
tas | tcw tAH
CE \I\ ;{
twp1
Ve I, LTI,
,_ 'Ds IDH
Q HIGH-Z
WRITE CYCLE NO. 27.12
(Write Enable Controlled)
twe
ADDR 4
taw
| tcw tAH
AN/, /77/7/4& T
| tas , twp1
WE J( ;(
| 'ps 'DH |
Q HIGH-Z
DON'T CARE
BX unoerFineD
NOTE: Output enable (OE) is inactive (HIGH).
Inﬂgf’-ﬁfng 2_ 31 Micron Semiconductor, Inc., reserves the right to change pmd\g?s ;; ‘smggzagzr:;mzf‘:?t::
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I\'“CRDN MT5LC2565

64K x 4 SRAM

WRITE CYCLE NO. 3712
(Write Enable Controlled)

twe
ADDR )
IAW
| tcw taH
« T m YT,
! tas twp2
WE N 7
| 'ps 'DH |
d /////////////////////////l///////////////ﬁk DATAVALiD W
HZWE Wzwe
Q HIGH-Z
DON'T CARE
X UNDEFINED
NOTE: Output enable (OE) is active (LOW).
m‘?ﬁ“ 2- 32 Micron Semiconductor, inc., reserves the right to change prvd\g:sg gv‘ ‘smx‘agoe:: mo:;‘ g:!:::



MICRON

R.INC

PRELIMINARY

MT5LC1005
256K x 4 SRAM

SRAM

256K x 4 SRAM

LOW VOLTAGE WITH OUTPUT
ENABLE

FEATURES

e AllI/O pins are 5V tolerant

* High speed: 15, 17, 20 and 25ns

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

Single +3.3V 0.3V power supply

Easy memory expansion with CE and OE options
All inputs and outputs are TTL-compatible
Fast OFE access time: 6, 7 and 8ns

Complies to JEDEC low-voltage TTL standards

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

¢ Part Number Example: MT5LC1005D]J-15 LP

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

GENERAL DESCRIPTION

The MT5LC1005 is organized as a 262,144 x 4 SRAM
using a four-transistor memory cell with a high-speed, low-
power CMOS process. Micron SRAMs are fabricated using
double-layer metal, double-layer polysilicon technology.

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

Writing to this device is accomplished when write enable
(WE) and CE inputs are both LOW. Reading is accom-
plished when WE remains HIGH while output enable (OE)
and CE are LOW. The device offers a reduced power stand-

PIN ASSIGNMENT (Top View)
28-Pin DIP 28-Pin SOJ
(SA-5) (SD-3)
a7t~ 28] vee A7 28 N Veo
A8 []2 27 1 A6 A8g 2 27 [ A6

A9l 3 26 [1 A5
A9 []3 26 [1 A5 At 4 2% [ A4
A10 |4 25 [1 A4 AQ S 24 11 A3
A120] 6 23 A2
A1 05 24 1 A3 a3l 7 2 b A1
A2 [[6 23 1 A2 A4 8 21 0 A0
A150 9 20 j NC
a8 7 2 A At6 ] 10 19 1 DQ4
A4 )8 21 [ A0 at7g 1t 18 {1 DQ3
CE( 12 17 [ DQ2
A15 0|9 20 I NC 58 d 13 16 b pat
At6 [| 10 19 [ DQ4 Vss ] 14 15 [1 WE
A7 11 18 [1 D@3
CE []12 17 ] D@2
CE [[13 16 [] DQ1
vss [ 14 15 [] WE

by mode when disabled. This allows system designers to
meet low standby power requirements.

The “LP” version provides a reduction in both CMOS
standby current (Isp2) and TTL standby current (Ise1) over
the standard part. This is achieved through the use of gated
inputs on the WE, OE and address lines, which also facili-
tates the design of battery-backed systems. That is, the
gated inputs simplify the design effort and circuitry re-
quired to protect against inadvertent battery current drain
during power-down, when inputs may be at undefined
levels.

All devices operate from a single +3.3V power supply
and all inputs and outputs are fully TTL-compatible. These
3.3V devices are ideal for 3.3V-only and mixed 3.3V and 5V
systems. All input pins and bidirectional pins are 5V-
tolerant, meaning that 5V devices can directly drive these
devices without increased current or any damaging effects.
Refer to Technical Note TN-05-16 for further information.

MT5LC1005
Rev. 11/94
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PRELIMINARY

'\)“CRDN MT5LC1005

256K x 4 SRAM

FUNCTIONAL BLOCK DIAGRAM

Vce GND

o
a
o} o}
8 x
A a 1,048,576-BIT L~
O-A17 » MEMORY ARRAY o]
7] (&) '
e ®) 1 . bt
& 2
[a]
<
o OE
3
WE
POWER
DOWN
TRUTH TABLE
MODE OF | CF | WF DO POWER
STANDBY X H X | HIGH-Zz | STANDBY
READ L L H Q ACTIVE
NOT SELECTED | H L H | HIGH-Z | ACTIVE
WRITE X L L D ACTIVE

MT5LC100§ 2 3 4 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 - ©1994, Micron Semiconductor, Inc.



MICRON

SEMICONDUCTOR. INC

PRELIMINARY

MT5LC1005
256K x 4 SRAM

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc Supply Relative to Vss....... -0.5V to +4.6V

ViN -0.5V to +6.0V
Storage Temperature (plastic) ..........cc..ve.... -55°C to +150°C
Power Dissipation 1w
Short Circuit Output Current ...........cceeevueeeecrenreennes 50mA

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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C £ T, £70°C; Vee = 3.3V £0.3V)

DESCRIPTION CONDITIONS SYMBOL| MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.0 5.5 \' 1,2
Input Low (Logic 0) Voltage ViL -0.3 0.8 \" 1,2
Input Leakage Current 0V <ViN< Vee 1L -1 1 A
Output Leakage Current Output(s) disabled ILo -1 1 HA
0V < Vour < Vce
Output High Voltage loH = -4.0mA VoH 2.4 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 \" 1
Supply Voltage Vce 3.0 3.6 Vv 1
MAX

DESCRIPTION CONDITIONS SYM | VER | TYP | -15 -17 -20 -25 | UNITS | NOTES
Power Supply CE < Vi; Ve = MAX
Current: Operating outputs open lcc | ALL 70 155 | 145 | 135 | 1256 | mA | 3,13

f = MAX = 1//RC
Power Supply CE 2 Vix; Vee = MAX STD,L| 20 45 40 35 30 mA
Current: Standby outputs open Ise1 13

f = MAX = 1/RC LP 1.5 3 3 3 3 mA

CE>Vcc-0.2V;

Ve = MAX sB2 STD,L| 1.0 3 3 3 3 mA 13
ViN 2 Vce - 0.2V or
ViN < Vss + 0.2V LP 0.7 1.5 1.5 1.5 1.5 | mA
CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tp=25°C; f=1MHz Ci 6 pF 4
Output Capacitance Vce = 3.3V Co 6 pF 4

MT5LC1005
Rev. 11/94
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PRELIMINARY

I\’“:HDN MT5LC1005

256K x 4 SRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13, 15) (0°C < T, < 70°C)

-15 -17 -20 -25

DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time RC 15 17 20 25 ns
Address access time TAA 15 17 20 25 ns
Chip Enable access time tACE 15 17 20 25 ns
Output hold from address change tOH 3 3 3 5 ns
Chip Enable to output in Low-Z 1L ZCE 5 5 5 5 ns 7
Chip disable to output in High-Z HZCE 6 7 8 10 ns 6,7
Chip Enable to power-up time PU 0 0 0 0 ns
Chip disable to power-down time PD 15 17 20 25 ns
Output Enable access time 'AOE 6 6 7 8 ns
Output Enable to output in Low-Z Y ZOE 0 0 0 0 ns
Output disable to output in High-Z HZOE 6 6 7 8 ns 6
WRITE Cycle
WRITE cycle time we 15 17 20 25 ns
Chip Enable to end of write ‘cw 10 12 12 15 ns
Address valid to end of write AW 10 12 12 15 ns
Address setup time 'AS 0 0 0 0 ns
Address hold from end of write 'AH 0 0 0 0 ns
WRITE pulse width 'WP1 9 12 12 15 ns
WRITE pulse width wp2 12 8 15 15 ns
Data setup time DS 7 7 8 10 ns
Data hold time 'DH 0 0 0 0 ns
Write disable to output in Low-Z LZWE 3 3 3 5 ns 7
Write Enable to output in High-Z tHZWE 6 7 8 10 ns | 67

MTSLC1005 2 36 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
Rev. 11/94 = ©1994, Micron Semiconductor, inc.



PRELIMINARY
MT5LC1005

256K x 4 SRAM

AC TEST CONDITIONS +a.8v +3.8V
Input pulse levels .........cccoevevvinicnennnn. Vss to 3.0V a 819 a 81
Input rise and fall imes ... 3ns 353 T S0pF 353 SpF
Input timing reference levels............ccoceeviinennene 1.5V \V
Output reference levels e 1.5V Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output [0ad .......cccoervvvreniririinnnen See Figures 1 and 2 EQUIVALENT EQUIVALENT

NOTES

1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.

2. Overshoot: ViH < +6.0V for t <'RC/2 9. Device is continuously selected. All chip enables and
Undershoot: ViL 2 -2.0V for t <fRC/2 output enables are held in their active state.
Power-up: Vi < +6.0V and Vcc < 3.1V for 10. Address valid prior to, or coincident with, latest
t <200msec. occurring chip enable.

3. Iccis dependent on output loading and cycle rates. 11. 'RC = Read Cycle Time.

4. This parameter is sampled. 12. Chip enable and write enable can initiate and

5. Test conditions as specified with the output loading terminate a WRITE cycle.
as shown in Fig. 1 unless otherwise noted. 13. Typical values are measured at 3.3V, 25°C and 25ns

6. 'HZCE, 'HZOE and ‘HZWE are specified with cycle time.

C., = 5pF as in Fig. 2. Transition is measured £200mV 14. Typical currents are measured at 25°C.

from steady state voltage.

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

WVHS SNONOHHONASY A€ |

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS NOTES
Vcc for Retention Data VbR 2 \
Data Retention Current CE 2 Vcc -0.2V
L version Other inputs: lccor 145 260 HA 14

VIn 2 Vee -0.2V

or VIN < Vss+0.2V
Vce =2V

Data Retention Current CE > Vcc -0.2V lccor 145 260 HA 14
LP version Vee =2V
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11

MT5LC1005 2 37 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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PRELIMINARY

MICRON MT5LC1005

256K x 4 SRAM

Vee

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

\ 3.0v v 3.0VYy
DR

{CDR R

E W N X7

ADDR

DQ

lec

READ CYCLE NO. 18°

tre |
) VALID *
tAA |
toH
PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27:8.10

tRC
\ /
\ /
tACE
tLzoE tHZOE
\
N\
tACE
t 7cE HZCE
—  HIGH-Z ———m DATA VALID P
u_

; —_

DON'T CARE

B UNDEFINED

MT5LC1005
Rev. 11/94
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PRELIMINARY

MICRON MTSLC1005

256K x 4 SRAM

WRITE CYCLE NO. 112
(Chip Enable Controlled)

twe .
ADDR / (&%)
tAw b
tas | tcw tAH <
& \ ) >
twp1 c_,<)
wE 7T, / / %
Y S T Y %
Q HIGH-Z O
<
@)
cC
WRITE CYCLE NO. 212 »
(Write Enable Controlled) n
X
twe >
ADDR 4 g
7 I/Wi/it l W,
WE I \l\ A
| s 'bH |
DON'T CARE
KR} unperineD

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

MT5LC1005 2.3 Micron Semiconductor, Inc., reserves the right to change products or specifications ithout notice.
Rev. 11/94 = 9 ©1994, Micron Semiconductor, Inc.
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~ PRELIMINARY

MT5LC1005
256K x 4 SRAM

WRITE CYCLE NO. 37.12
(Write Enable Controlled)

twe
ADDR
taw
1 tow tAH
| tas twp2
WE R ;{
I 'ps 'DH |
tHzwe | tLzwe
Q HIGH-Z

NOTE:

Output enable (OE) is active (LOW).

DON'T CARE

B unpeFINED

MT5LC1005
Rev. 11/94

2-40

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



MICRON

SEMICONDUCTOR, INC.

PRELIMINARY
MT5LC256K4D4

REVOLUTIONARY PINOUT 256K x 4 SRAM

SRAM

256K x 4 SRAM

REVOLUTIONARY PINOUT, 3.3V
OPERATION WITH SINGLE CHIP ENABLE

FEATURES

e AllI/O pins are 5V tolerant

¢ High speed: 12*, 15, 20 and 25ns

Multiple center power and ground pins for greater
noise immunity

Easy memory expansion with CE and OE options
Automatic CE power down

All inputs and outputs are TTL-compatible
High-performance, low-power, CMOS double-metal
process

Single +3.3V 10.3V power supply

e Fast OE access times: 8, 10 and 12ns

* Complies to JEDEC low-voltage TTL standards

OPTIONS MARKING
¢ Timing
12ns access -12*
15ns access -15
20ns access -20
25ns access -25
¢ Packages
32-pin SOJ (400 mil) DJ
e 2V data retention (optional) L
¢ Temperature
Commercial (0°C to +70°C) None

¢ Part Number Example: MT5LC256K4D4DJ-20 L

*Consult the factory for availability.

GENERAL DESCRIPTION

The MT5LC256K4D4 is organized as a 262,144 x 4 SRAM
using a four-transistor memory cell with a high-speed, low-
power CMOS process. Micron SRAMs are fabricated using
double-layer metal, double-layer polysilicon technology.

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

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

PIN ASSIGNMENT (Top View)

32-Pin SOJ
(SD-5)

NC 1 321 A4
A3 [] 2 31 A5
A2(]3 301 A6
A1 [ 4 29 0 A7
A0 [] 5 28 [1 A8
CE[®6 27 1 OE
pai [ 7 26 1 DQ4
Vee [] 8 25 [1 Vss
Vvss [ 9 24 [ Vee
pQ2 [ 10 23 0 pQ3
WE [ 11 221 A9
A17 [ 12 21 (1 A10
Ate [ 13 20 0 A1
A15 [ 14 19 [J A12
A14 [ 15 18 1 A13
Nc [] 16 17 0 NC

accomplished when WE remains HIGH while output enable
(OFE) and CE are LOW. The device offers a reduced power
standby mode when disabled. This allows system designers
to achieve their low standby power requirements.

All devices operate from a single +3.3V power supply
and all inputs and outputs are fully TTL-compatible. These
3.3V devices are ideal for 3.3V-only and mixed 3.3V and 5V
systems. All input pins and bidirectional pins are 5V-
tolerant, meaning that 5V devices can directly drive these
devices without increased current orany damaging effects.
Refer to Technical Note TN-05-16 for further information.

MT5LC256K4D4
Rev. 11/84
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PRELIMINARY
MT5LC256K4D4

REVOLUTIONARY PINOUT 256K x 4 SRAM

FUNCTIONAL BLOCK DIAGRAM
- Vee GND
” 0ol
w
<L AT bas
(7))
= f 3
2 o o &
o i O 1,048,576-BIT E
I a MEMORY ARRAY o) :
I 8 ; 8 DQ1
o A )
o

2 8 Gc»——‘»— cE
®) = o—
CcC
(7)) S OE
o it SH
T COLUMN DECODER

TRUTH TABLE

MODE OF | CE | WE Da POWER

STANDBY X | H | x | HIGH-Zz | STANDBY

READ L | L | H Q ACTIVE

NOTSELECTED| H | L | H | HIGH-Z | ACTIVE

WRITE x | L L D ACTIVE

MTS5LC256K4D4 2 42 Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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PRELIMINARY
MT5LC256K4D4

REVOLUTIONARY PINOUT 256K x 4 SRAM

PIN DESCRIPTIONS
S0J AND TSOP
PIN NUMBERS SYMBOL TYPE DESCRIPTION
5,4,3,2,32,31,30,29,28,22,| A0-A17 Input Address Inputs: These inputs determine which cell is -
21, 20, 19, 18, 15, 14, 13, 12 addressed.
11 WE Input Write Enable: This input determines if the cycle is a READ | €
or WRITE cycle. WE is LOW for a WRITE cycle and HIGH b
for a READ cycle.
6 CE Input Chip Enable: This active LOW input is used to enable the <
device. When CE is HIGH, the chip is disabled and >
__ automatically goes into standby power mode. m
27 OE Input dOl_Jtput Enable: This active LOW input enables the output _<
rivers.
7,10, 23, 26 DQ1-DQ4 Input/ SRAM Data I/O: Data inputs and tristate data outputs. z
Output O
8,24 Vee Supply | Power Supply: 3.3V 0.3V T
9,25 Vss Supply Ground: GND m
1,16, 17 NC - No Connect: These signals are not internally connected. o
<
(@)
cC
()]
(72)
X
>
=

MT5LC256K4D4 2 43 ‘Micron Semiconductor, Inc., reserves the right to change products or specifications without notice.
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MICRON

SEMICONDUCTOR. INC

PRELIMINARY
MT5LC256K4D4

REVOLUTIONARY PINOUT 256K x 4 SRAM

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc Supply Relative to Vss ....... -0.5V to +4.6V

VIN ... -0.5V to +6.0V
Storage Temperature (plastic) ..........cco...... -55°C to +150°C
Power Dissipation 1IW
Short Circuit Output Current ..........ccoeeeevecrcrinreenenns 50mA

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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C <Tp < 70°C; Ve = 3.3V £ 0.3V)

nv4as sSNONOHHONASY A

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.0 5.5 Vv 1,2
Input Low (Logic 0) Voltage ViL -0.3 0.8 Vv 1,2
Input Leakage Current 0V <ViIN< Vce L -1 1 pA
Output Leakage Current Output(s) disabled ILo -1 1 pA
0V < Vourt < Vce
Output High Voltage loH = -4.0mA VoH 2.4 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 \' 1
Supply Voltage Vce 3.0 3.6 \" 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX =1/RC lcc 165 280 230 180 160 mA 3,15
outputs open
Power Supply CE = ViH; Voe = MAX
Current: Standby f=MAX = 1/RC IsB1 35 60 50 40 35 mA 15
outputs open
CE=>Vcc-0.2V;
Vee = MAX IsB2 0.5 5 5 5 5 mA 15
VIN < Vss +0.2V or
ViN>Vcc -0.2V;f=0
CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance Tpo=25°C;f=1MHz Ci 5 pF 4
Output Capacitance Vce =3.3V Co 5 pF 4

MT5LC256K4D4
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PRELIMINARY

MICRON MT5LC256K4D4

REVOLUTIONARY PINOUT 256K x 4 SRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13, 15) (0°C < T < 70°C)

-12 -15 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES -
READ Cycle
READ cycle time ‘RC 12 15 20 25 ns (&%)
Address access time 'AA 12 15 20 25 ns p
Chip Enable access time 'ACE 12 15 20 25 ns w
Output hold from address change 'OH 3 4 4 4 ns <
Chip Enable to output in Low-Z 'LZCE 4 5 5 5 ns 7 >
Chip disable to output in High-Z HZCE 6 6 8 8 ns | 6,7 m
Chip Enable to power-up time PU 0 0 0 0 ns
Chip disable to power-down time PD 12 15 20 25 ns '<
Output Enable access time 'AOE 6 8 10 12 ns z
Output Enable to output in Low-Z L. ZOE 0 0 0 0 ns O
Output disable to output in High-Z 'HZOE 6 6 8 8 ns 6 I
WRITE Cycle
WRITE cycle time wc 12 15 20 25 ns m
Chip Enable to end of write ‘cw 10 12 13 15 ns O
Address valid to end of write AW 9 10 12 14 ns z
Address setup time tAS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 ns o
WRITE pulse width 'WP1 9 10 12 14 ns CcC
WRITE pulse width wp2 10 10 12 14 ns m
Data setup time DS 6 8 10 10 ns
Data hold time 'DH 0 0 0 0 ns m
Write disable to output in Low-Z L ZWE 3 3 3 3 ns 7 m
Write Enable to output in High-Z tHZWE 6 6 8 8 ns 6,7 >
=
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