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TECHNOLOGY. I

ABOUT THE COVER:

Front— Clockwise from left, 1) Micron’s Cache DataSRAM
wafer; 2) Micron team members build quality into every
Micron wafer at our Boise, Idaho, facilities; 3) a SEM photo-
graph of the SRAM lithography process; and 4) Micron’s
packaged SRAMs in SOJ, PQFP and SOIC packages.

Back — Micron’s Boise, Idaho, headquarters.




- GENERAL INFORMATION

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

'MICRON TECHNOLOGY, INC.,
'MAKES NO WARRANTIES EX-
PRESSED OR IMPLIED OTHER THAN
COMPLIANCE WITH MICRON'S
SPECIFICATION SHEET FOR THE
' COMPONENT AT THE TIME OF
DELIVERY. ANY CLAIM AGAINST
MICRON MUST BE MADE WITHIN
NINETY (90) DAYS FROM THE DATE
' OFSHIPMENT FROM MICRON, AND
MICRON HAS NO LIABILITY
' THEREAFTER. ANY MICRON LIA-
/BILITY IS LIMITED TO REPLACE-
MENT OF DEFECTIVE ITEMS OR
'RETURN OF AMOUNTS PAID FOR
 DEFECTIVEITEMS (AT THE BUYER'S
ELECTION).

e
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MICRON’S PRODUCTS ARE NOT
AUTHORIZEDFORUSE ASCRITICAL
COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT
THE EXPRESS WRITTEN APPROVAL
OF THE PRESIDENT OF MICRON
TECHNOLOGY, INC. AS USED
HEREIN:

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

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

PREFACE
REV. 11/91
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MICRON

TECHNOLOGY, INC.

GENERAL INFORMATION

ADVANTAGES

Quality, productivity and innovation unite at Micron.
Because of our emphasis on quality, we have created
hundreds of reliable, high-performance memory products.
Our products feature some of the industry’s fastest speeds
and smallest die sizes, delivered when you need them,
and reliable beyond your expectations. And, because we
produce our products in a centralized location, we can
offer unparalleled flexibility and project control.

COMPONENT INTEGRATED CIRCUITS

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

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

SPECIALTY MEMORY PRODUCTS

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

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

MILITARY CERTIFIED PRODUCTS

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

certification for both our NMOS and CMOS process
technologies.

DIE SALES

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

OEM SYSTEM-LEVEL PRODUCTS

For total project management, Micron offers added
value services. These include both standard contract
manufacturing of system-level products from any single
phase — design, assembly, customer kitted assembly,
comprehensive quality testing or shipping — and
complete turnkey services covering all phases of
production. Our component and system-level
manufacturing facilities are centrally located in Boise,
Idaho, so any reliable component products you may need
for your board are readily available.

QUALITY

Without a doubt, the most important thing we provide
goes out to every Micron customer with every Micron
product — quality. That’s because we believe that quality
must be internalized at every level of our company.
We're committed to our employees as well as our
customers. We provide every Micron team member with
the tools, confidence and motivation they need to make
Micron’s quality philosophy a reality.

One way we have measurably improved both
productivity and product quality is through our quality |
improvement teams. These groups of Micron team
members get together to address a wide range of issues |
within their areas. We've also implemented statistical |
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 the ultimate edge in product reliability.

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

PREFACE
REV. 11/81
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©1991, Micron Technology, Inc.



MICRON GENERAL INFORMATION

: Micron Technology, Inc., is dedicated to the design,
B manufacture and marketing of high quality, highly reliable
| memory integrated circuits. Our corporate mission is:

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

At Micron, we are investing time, talent and resources
to bring you the finest DRAMs, SRAMs, VRAMs and other
specialty memory products. We have developed a unique
intelligent burn-in system, the AMBYX™, that evaluates and

reports the quality level of each and every component we
produce.

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

TECHNOLOGY. INC.

GENERAL INFORMATION

ABOUT THIS BOOK

CONTENT .

The 1992 SRAM Data Book from Micron Technology
provides complete specifications on all standard SRAMs
and SRAM modules as well as specialty and derivative
products based on our SRAM production process.

The SRAM Data Book is one of three product data books
Micron publishes. Its two companion volumes include our
DRAM Data Book (tobereleased in February /March 1992)
and Military Data Book (currently available).*

SECTION ORGANIZATION

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

¢ Sections 1-5: Individual product families.
Contains a product selection guide followed by
data sheets.

¢ Section 6: Application information.

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

e Section 8: Packaging information.

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

DATA SHEET SEQUENCE

Data sheets in this book are ordered by width first and
depth second. For example, the SRAM section begins with
the 16K x 1 SRAM followed by 64K x 1 and all other x1
configurations in order of ascending depth. Next come the
x4 products, followed by x8, etc., as applicable to the
specific product family.

DATA SHEET DESIGNATIONS

As detailed below, each Micron product data sheet is
classified as either Advance, Preliminary or Final. In addi-
tion, new product data sheets that are new additions to this
databook are designated witha “New” in the tab area of the
front page.

SURVEY

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

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

Micron Technology, Inc.

2805 East Columbia Road

Boise, ID 83706

Phone: (208) 368-3900

FAX: (208) 368-4431

Customer Comment Line: (800) 932-4992

DATA SHEET DESIGNATORS
DATA SHEET MARKING DEFINITION
“Advance” This data sheet contains initial descriptions of products still under development.

“Preliminary”

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

No Marking (Final)

ization sometimes occur.

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

the Data Book.

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

* For complete information on Micron’s Military Products, send for our Military Data Book by calling Micron Technology, Inc.
**Micron’s Quality/Reliability Handbook is available by calling the number listed above.

PREFACE
REV. 11/91
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MICRON GENERAL INFORMATION

COMPONENT PRODUCT NUMBERING SYSTEM

i Format = AA BB CC DDDD EE FFF-GG HH HH*
": PRODUCT FAMILY DEVICE NUMBER
I

OPTIONS
(NUMBER CAN BE MODIFIED (LISTgD IN HIERARCHY IN CASE OF
TO INDICATE VARIATIONS) MULTIPLE OPTIONS)
\ DRAM = Width, Density
# DRAM =4 DPDRAM = Width, Density Interim (Errata) Version =
Al . DPDRAM =42 TPDRAM = Width, Density Low Power, Extended Refresh DRAM
i TPDRAM =43 DRAM FIFO = Width, Density and Low Power SRAM =L
¢ DRAM FIFO =46 SRAM = Total Bits, Width JEDEC Test Mode (4 Meg DRAM) =J
> ‘ SRAM =5 LATCHED SRAM = Total Bits, Width 3.3v . =V
i FIFO =52 CACHE SRAM = Density, Width 3.3V, Low Power, Extended Refresh = H
i CACHE/LATCHED SRAM = 56 FIFO = Width, Density 2K Refresh (16 Meg DRAM) =R
4 SYNCHRONOUS SRAM =58 SYNCH. SRAM = Density, Width Self & Extended Refresh, Low Power =S
]
[
[AA[ BB]CC [DDDD] EE [ FFF[ GG HH HH"|
| I I
[ I
PRODUCT LINE PACKAGE CODE ACCESS TIME PROCESSING*
IDENTIFIER LEVEL/TEMP/SPECIAL
Micron Technology = MT PLASTIC -8 =8ns or 80ns Commercial Process
Component Product DIP = Blank -10 = 10ns or 100ns 0°C to +70°C = Blank
i DIP (Wide Body) =W -12 =12ns or 120ns -40°C to +85°C =T
. ; ZIP =Z -15 = 15ns or 150ns -40°C to +125°C =AT
| LCC =EJ <17 =17ns -55°C to +125°C =XT
I gO}LC = Sg -20 = 20ns STD-8830
F =L -25 = 25ns MIL-STD-883f
PROCESS TSOP (Typell)  =TG -35 = 35ns -55°C to +125°C =883C
TECHNOLOGY TSOP (Reversed) =RG -45 = 45ns -55°C to +110°C (DRAMs) = 883C
CMOS = TSOP (Longer)  =TL -50 = 50ns 0°C to +70°C =M070
BICMOS =B S0J =DJ -53 = 53ns Low Volt Data Retention =L
S0J (Reversed)  =DR -55 = 55ns Tape and Reel =TR
I S0J (Longer) =DL -60 = 60ns Bar Code =BC
4 -70 = 70ns EPI Wafer =E
i DIE -85 = 85ns
Die =XDC
Wafer =XWC
Military Die =XD
Military Wafer =XW
CERAMIC
DIP =C
DIP (Wide Body) =CW
LCG (Narrow Body)= ECN
Lce =EC
LCC (Wide Body) =ECW
S0IC =CG
S0J =DCJ
PGA =CA * Muttiple processing codes are separated by a space.
- FLAT PACK =F

Listed in hierarchy in case of multiple options.

MODULE PRODUCT NUMBERING SYSTEM

Format = AA BB C DDD EE-FF GG* PACKAGE CODE
DiP =D
GOLD PLATE =G
zIP =Z
NUMBER OF SIP =N
PARTS DEPTH SiMm =M
[Aa]BB] C [DDD [EE] F |GG
| I
g '
| PRODUCT LINE RAM FAMILY ORGANIZATION SPECIAL
IDENTIFIER DESIGNATOR*
& Micron Technology =MT ~ SRAM =§ Width Partial =P
ﬁ Component Product DRAM =D Low Power =L
i
¥ * Multiple pr ing codes are 1 by a space.
{§ Listed in hierarchy in case of multiple options.
% 'REFACE Micron Technology, Inc., reserves the right to change products or specifications without notice.
- REV. 11/91 v i

©1991, Micron Technology, Inc.

s,




MICRON

TABLE OF CONTENTS

STATIC RAMS PAGE
MTSCLO0T oeoveeeeeeeeiesiesreeensessesseseenanans 16K X1 CE ONLY woovrrcrrrvvvmmmmmmsssnsssssessisssasssssssssnsss 1-1
MTBECHA0T oo rissseesessesesaens BAK X1 CE ONIY worvvvenanmermensssssssessssessssssnsssssss 1-9
IMTBC2561 ooeoeeeeeeeeeeereeesssssesseesiaeseens 256K X1 CE ONLY coovrrvrrvvevmmmisnminnrssssssssssesessssssmssnsens 1-17
MTSECTI00T voereeeeeeeeeeeeesessnesseseeseens TMeg X1  CEONLY coovvrrmrssmssenrssssssmmsssnnsssssssssssssss 1-25
MTBCLO04 ...vneiiniinirrnnnsieiseeesiisiisanaenes 4K x4  CEONLY woreireneieiesiciiisisssicesines 1-33
MTBECTLO05 .vooeereeveeerrensassensseeeraesssssnes AK XA  CE&OE cooieereresesesseeeiseasessesassssssssees 1-41
MTSECLO06 .veovervevecrrrrnsseesasseseesersesssessnes AK X4 SI/O, OT eeeeeieeeeesrreeseriesisssssmssssssssesens 1-49
MTSCLO07 oorveeeeeeeeeeeireeeresasssssseseseens QK XA SI/O,HZ ooeeeeeierrreesereesisssssnssssssssseens 1-49
MTSECEAA oerereeeereereererssiessseesessenesssens 16K X4 CE ONLY woovrrervvvvimmmmissnssssssssssssssssssssssnnss 1-57
MTSECEADS .eoeeeeereeeerereerenrasssssssesssnasennes 16K X4 CE & OF wooeeeseeessisesssessseessessssaessmsssssesss 1-65
MTSECEA0E eoeeveeeeereernrensassssesserensasssnns 16K x4  SI/O,CE1, CE2, OF & OT ...ccoocvvvvrrenie 1-73
MTBECEA07 oereeeeeeererrrenranssssesssereseaenss 16K X4 SI/O,HZ .ooeeeerrerereeseiiesineessssssssssessenen: 1-73
MTBEC2564 ..eoeeeereeceereressanssessssessenensnnes 64K X4 CE ONIY woovverrccssisnssnssnesseresssssessssssssnssssanss 1-81
MTBC2565 o.ereeeeeeerirreererssesseseessesesssssnens GAK X4  CE & OF .oooieeeereerrereerersensisssesasssssssiesenss 1-89
MTECL005 <ooeeeeveeeeeereesersensesessesessans 56K X4 CE & OF .oorevieerreeressseereeessssssssessssssesssces 1-97
MTECAO05 ..ooveeeveeeeieererssrasssseesenens 1Meg x4  CE&OE oo 1-105
MTECALOB oeoeeeeeeeseeereeersansseeessenens 1Meg x4  CE&OE cooooevrmsnennssssmmnnssssssssss s 1-107
MTSECLO08 ooreeeeeereeerererrensasssesseeisessseasens DK X8  CE&EGOE woooeeerrersinssesssesesssinessssasssssesses 1-109
MTECHA08 ..ooeeeeeeeeereeereraesensssssesaenessaas 8K X8  CE1L, CE2 & OF ..oosvrerevevcrimnrnenisssssserinenes 1-117
MTBC2568 ..eovevererveerrensasssnessesassasesassnns 30K X8  CE & OF woieereeeesireeereesersesasssasnssssssssessees 1-125
MT5CL008 .voeereeereevesrernsssssessereensnsnes 128K x8  CEL, CE2 & OF ..oooveveeeverenrensnnessenssseesass 1-133
MT5CTI009 +eeeeeerevrrerrerrenesesseseesseesssnees 128K X8  CE & OF .ooververieeeeeienisenssenssssssssssssssseones 1-141
MTECA008 <.voreeeeerreereriessessessesseeeceeens 512K X8  CE & OF weoviveeveeeesiseseeiseisessssssnesassssssseses 1-149
MTBECAL08 oovereeeeeerevereaessesseessseeneees S512K X8  CE & OF .ooueivvereeeisessseisensesssnsnsassissssssssens 1-151
MTBEC2889 .ooeeeervereraersesseeseeseeisssnnes 30K x9  CE1L, CE2 & OF .oovvrvrriirrinnsssessnssisennns 1-153
MTSECLIL8Y woooeeeeereeeeereeresseesessessensennes 128K X9  CE & OF .ooveeverrereesererseemessesnsssssssssssasees 1-161
MTSCALLE ovreeeeeeerereererrerensseeseseenanens 256K X 16 CE & OF ooreereerereriressesseeisessssnessnsssssssssseses 1-169
IT/AT/XT SPECIFICATIONS ...coceeveveersssismssssssssssssssssssssssssmssss s 1-171
CE CHIP ENABLE ST/O wovrieneinenssesssserssarsssesssssasie SEPARATE DATA INPUTS AND OUTPUTS
OE OUTPUT ENABLE HZ ooeeeeevenessassarssnsnesens HIGH IMPEDANCE OUTPUTS DURING WRITE
OT eeeervreresecssessssssssassensassnsassassosess OUTPUTS TRACK INPUTS DURING WRITE

;EE’F:&; Vi Micron Technology, Inc., reserves the right to change products (;: :g‘sci'v;hc;:?‘n? ;::gﬁg nyoﬁ:::‘z -



TABLE OF CONTENTS

SYNCHRONOUS SRAMS PAGE
MTS58C1289 ...oovvvvvvrrrrvrrrrrrrennesnenesene 128Kx9  SR,STW, DSCE, SWE, OFE ... 2-1
MT58CI616 ..o 16Kx16  SR,STW, DSCE, OE, BW ....c.oocrvrvrerree 2-11
MT58CI618 ..o 16K x18  SR,STW, DSCE, OF, BW .....cccoccorrrrrern 221

" SR SYNCHRONOUS READS ~ STW . SELF-TIMED WRITES
i DSCE DUAL SYNCHRONOUS CHIP ENABLE ~ SWE SYNCHRONOUS WRITE ENABLE
| BW BYTE WRITE

| SRAM MODULES
 MT4SI288 ... 128Kx8  CE & OF ...coovvcrccevecsvnsserssnessnssesenes 31
© MT2S3216 o 32Kx16  CE& OFE ...ocoovvceecceveesseensssessnnesssssnnens 39
| MT4S6416 ... 64K X 16  CTE & OF ...ooovversecerceesscnssssinssssineesne 3-17

LY O 16K X 32 CE& OF ..oooverrceereeecsennsssrsnnressnnsesnes 3-25
MTBS64B2 ....ocoesorveesneessnssssnessens 64K X 32 CE & OE ...ooooroecrrcevrreserssssssessssesnnens 3-33
| MT4S12832 ..o 128K x 32 CE&OF ...coovvcercevccensnsssnssinesesieren 3-41
 MTBS25632 ....ooeeeereeereseeseenns 256K X 32 CE & OF ..ooovcerocersnersenscsnmnesssnessesnens 3-49

: | CE CHIPENABLE  OE OUTPUT ENABLE
§ CACHE DATA/LATCHED SRAMS .

MT56C0816 ... Dual 4K x 16 or Single 8K x 16  A0-A11 Latch, BS, CE & OE ...r.voer... 4-1
MT56C3816 ...... Dual 4K x 16 or Single 8K x 16  A0-A12 Latch, BS, CE & OE .................. 413
MT5C2516 .oovoeoeeereeesseessersesines 16Kx16 LA/Data, BW, DCE, CE & OE .......cccc.. 425
MT56C0818....... Dual 4K x 18 or Single 8K x 18~ A0-A11 Latch, BS, CE & OF ... 4-39
MT56C2818...... Dual 4K x 18 or Single 8K x 18  80486/80485 Speciﬁi BS,_S_W E, CE, OE 4-51
MT56C3818 ... Dual 4K x 18 or Single 8K x 18 A0-A12 Latch, BS, CE & OE ....ccocrre.. 4-61
MT5C2818 ..o sensssnnsssines 16K x 18 LA/Data, BW, DCE, CE & OE .............. 473
CE CHIP ENABLE - DCE DUAL CHIP ENABLE
OE OUTPUT ENABLE ~ SWE SYNCHRONOUS WRITE ENABLE
BW BYTE WRITE  BS BYTE SELECT
LA/Data LATCHED ADDRESS AND DATA

:Sf:\ﬁ;“ Vi | Micron Technology, Inc., reserves the right to change products or specifications without notice.

’fr

©1991, Micron Technology, Inc.



MICRON TABLE OF CONTENTS

FIFO (FIRST-IN FIRST-OUT) MEMORIES PAGE
MTB52C9005 ....covviririniriinerrerererensinnsnenes 512X 9 E e 5-1
MT52C9007 ...eovriviririiieenierererrssnsesenes 512X9  PEE oo 5-13
MT52C9010 ..ot TK X9 Eocneicinee s 5-29
MT52C9012 ...t 1K X9  PEE oo 5-41
MTB2C020 ...ooovvnivrireirnrierireieieesineees D2K X9 E e 5-57
MTB52C9022 ... 2K X9  PEE oot 5-69
E EXPANDABLE DEPTH AND WIDTH PF PROGRAMMABLE FLAG

APPLICATION/TECHNICAL INFORMATION

TN-00-01 ..cvrrreennne Moisture Absorption in Plastic Packages ........cococvevciniiiiinininiieinnnn. 6-1
TN-00-02 ....cvvevnrunee Micron Tape and Reel Procedures ..........oocveuviueciniiniininiinininininisins 6-3
TN-05-02 ....coevvrenneee SRAM Bus Contention Design Considerations ..........c.cooecveuniciiuninns 6-9
TN-05-03 ...ccoevevernnee SRAM Capacitive Loading ......ccceceereeueeemeriiciiiiiiniiiieinisins 6-13
TN-05-06 ......cooeovuve. 1 Meg Fast SRAM Typical Operating Curves ...........coouoevnmuinisniininnnns 6-15
TN-05-07 ..oovverrrnan 256K Fast SRAM Typical Operating Curves .........ccceevuevinmnsinniiuenn. 6-17
TN-05-08 ....ccevernnnee 64K Fast SRAM Typical Operating Curves .........cccoecuveuniininninniniunianns 6-19
TN-05-12 .vverrernarns 128K x 8 SRAM Chip Enable Options .........ccocvvurieiniiiiiniiiniciinsienen. 6-21
AN-56-01......cocuneee. MT56C0816 Cache Data SRAM Family .......cocoveeneiincinininiciniiiiniiinnnns 6-23
PRODUCT RELIABILITY
Product REHADIIILY ......c.ccuiviimiiiiimirneisisisisisis it 7-1
Process FIOW CRATE ...c.cuvieueirecrcieienieisiissiesee e ettt s 7-12
PACKAGE INFORMATION
TIUAEX vttt ettt s ettt ettt st bbb bR R bbb R SRR 8-1
Package DIAWINGS ...couvuueiriiiriisesisessses it 8-3
SALES INFORMATION
CUSEOIMNET SEIVICE NOLES .oeveeeoieeeececieieieiia ettt bbb s bbb 9-1
Product NUMDETING SYSEIN .....vuuiviiiiiriserieisisseiseeies it 9-3
Ordering Information and EXamples ........ccocoecuicriiniiiiiss s 9-4
North American Sales Representatives and DistribUtors ......c..ccucveiiniiininnsnincicns 9-5
International Sales Representatives and Distributors ..o 9-18

REV. 11/g1 Vil ©1991, Micron Technology, Inc



TABLE OF CONTENTS

NUMERICAL INDEX PAGE
~ Part#
258216 SIS B (@) 516 ) 5 OO 3-9
| AS12832.ieere I STENY 5. (0) 516 1 O 3-41
451288 SRAM MODULE  ..ooouveeeeeseeeeeeeeseeeeeeseseeeesssesesssssss s 3-1
L 456416 e, SRAM MODULE ..ot ss e ss s 3-17
 52C9005.....oeeeereenne. hianimmsssenisssssstnsie it FIFO oo eseeeeseseeseeseeeesses s 5-1
B2C9007 ..ccveerveeereereerreseeresseseessseesssesseseeesens 31131 TN 5-13
52C9010...ec.oorreereeereeeeseeeereeeeseeesesesseesssen FIFO oo eeesesesse e seeeeeess e sess s 5-29
B2C9002 .ouveereeereeesereereereseseeesseeeeseessssseees 3110 J RN 5-41
52C9020 ....vverreeereerereeseeeeeseseseseesssseesseeeseees 31131 LN 5-57
1617 S FIFO oot ere e ee e 5-69
56C0816 .....veerrreerrerene. CACHE DATA SRAM oo eessees s 4-1
56C0818 ... CACHE DATA SRAM .ot eeeee e esesesee s 4-39
23— CACHE DATA SRAM coooceeeeeeeeeeeeeeeeeeeeee e 4-51
" B6C3816 ..o, CACHE DATA SRAM oooeeeeeeeeeeeeeeeeeeeeeeee e esesee s 4-13
| 56C3818 ..o CACHE DATA SRAM oo seess s srese s 4-61
 58C1289 ..., SYNCHRONOUS SRAM ..coomeeeeereeeeeseeeseeeoeeseeeesseessssesreses s 2-1
58C1616 ...c.vveevreennne SYNCHRONOUS SRAM  «oooreeeereeeeeseeeeseeeeeeesesesesesssesssesssees s 2-11
58C1618 ......coveveennn. SYNCHRONOUS SRAM ..ooueveeeeeeeeseeeeeeeeeseseesseeessseresssses s 2-21
£ BCI00T e SRAM oot seeeneeeese e 1-25
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SRAM PRODUCT SELECTION GUIDE*

Memory Control Part Access Package and Number of Pins
Configuration Functions Number Time (ns) | PDIP S0J ZIP SOIC | Process | Page
16K x 1 CE only MT5C1601 8to 35 20 24 - - CMOS 1-1
64K x 1 CE only MT5C6401 8t035 22 24 - - CMOS | 1-9
256K x 1 CE only MT5C2561 15t0 45 24 24 - - CMOS 1-17
1 Meg x 1 CE only MT5C1001 20to 45 28 28 - - CMOS 1-25
4K x 4 CE only MT5C1604 81035 20 24 - - CMOS 1-33
4K x 4 CE&OE MT5C1605 81035 22 24 - - CMOS 1-41
4K x 4 Separate I/0 MT5C1606 81035 24 24 - - CMOS 1-49
4K x 4 Separate I/O, High-Z MT5C1607 810 35 24 24 - - CMOS 1-49
16K x 4 CE only MT5C6404 81to 35 22 24 - - CMOS 1-57
16K x 4 CE&OCE MT5C6405 8to 35 24 24 - - CMOS 1-65
16K x 4 Separate 1/O, CE1, CE2, OE | MT5C6406 | 8to 35 28 28 - - CMOS | 1-73
16K x 4 Separate 1/0, High-Z MT5C6407 81035 28 28 - - CMOSs 1-73
64K x 4 CE only MT5C2564 | 151045 24 24 . 24 | cMOS | 1-81
64K x 4 CE&OE MT5C2565 15t045 28 28 - - CMOS 1-89
256K x 4 CE &OE MT5C1005 20to 45 28 28 - - CMOS | 1-97
1Megx4 CE & OE MT5C4005 20 to 55 - 32 - - CMOS 1-105
1 Meg x4 CE&OE MT5C4105 12t0 17 - 32 - - CMOS 1-107
2K x 8 CE &OE MT5C1608 8to 35 24 24 - - CMOSs 1-109
8K x 8 CE1, CE2 & OE MT5C6408 81to 35 28 28 - - CMOS 1-117
32K x 8 CE&OE MT5C2568 15t0 45 28 28 28 - CMOS 1-125
128K x 8 CE1, CE2 & OF MT5C1008 20to 45 32 32 - - CMOS 1-133
128K x 8 CE&OE MT5C1009 20 to 45 32 32 - - CMOS 1-141
512K x 8 CE & OE MT5C4008 20 to 55 - 32 - - CMOS 1-149
512K x 8 CE&OE MT5C4108 12t017 - 36 - - CMOS 1-151
32K x 9 CE1,CE2 & OE MT5C2889 151025 - 32 - - CMOS 1-153
128K x 9 CE&OE MT5C1189 171035 - 32 - - CMOS | 1-161
256K x 16 CE&OE MT5C4116 12t0 17 - 44 - - CMOS 1-169

*Automotive, industrial and extended temperature specifications begin on page 1-171.

©1991, Micron Technology, Inc.

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

MICRON

SYNCHRONOUS SRAM PRODUCT SELECTION GUIDE

Memory _Control Part Access Package
Configuration Functions Number Time (ns) PLCC | PQFP s0J Process Page
128K x 9 Synchronous MT58C1289 16, 20 - - 32 CMOS 2-1
SPARC" Cache SRAM
Registered Address, Write
16K x 16 Control, Dual Chip Enable; MT58C1616 15, 17, 20, 25 52 52 - CMOS 2-11
Data Input Latch
Registered Address, Write
16K x 18 Control, Dual Chip Enable; MT58C1618 15,17, 20, 25 52 52 - CMOS 2-21
Data Input Latch

©1991, Micron Technology, Inc

roducts or specifications without notice

Micron Technology, Inc., reserves the right to change p!
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= SRAM MODULE PRODUCT SELECTION GUIDE s
. 2
Memory Optional Part Access Package and No. of Pins
Configuration Access Cycle Number Time (ns) DIP ZIP SIMM | Process | Page
128K x 8 CE & OE MT4S51288 30, 35, 45 32 - - CMOS 3-1
32Kx16 | CE&OE MT283216 30, 35, 45 40 - - CMOS | 39 =
64K x 16 CE&OE MT4S6416 30, 35,45 40 - - CMOS 3-17
16K x 32 CE&OCE MT8S1632 15, 20, 25, 30, 35, 45 - 64 64 CMOS 3-25
64K x 32 CE&OE MT8S6432 20, 25, 30, 35, 45 - 64 64 CMOS 3-33
128K x 32 CE&OE MT4S12832 20, 25, 35, 45 - 64 64 CMOS | 3-41
256K x 32 CE&OE MT8S25632 20, 25, 35, 45 - 64 64 CMOS 3-49
U
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TECHNOLOGY. INC.

MICRON

CACHE DATA/LATCHED SRAM PRODUCT SELECTION GUIDE

Memory Control Part Access Package
Configuration Functions Number Time (ns) PLCC PQFP | Process | Page
Dual 4K x 16 or Mode, Byte Select, CE, OE MT56C0816 | 20, 25, 35 52 52 CMOS 4-1
Single 8K x 16 Address Latch (A0-A11) ,
Dual 4K x 16 or Mode, Byte Select, CE, OE MT56C3816 | 20, 25, 35 52 52 CMOS | 4-13
Single 8K x 16 Address Latch (A0-A12) ‘
16K x 16 Latched Address and Data, Dual MT5C2516 15,17, 20, 25 52 52 CMOS | 4-25
Chip Enables, Byte Write Controls
Dual 4K x 18 or Mode, Byte Select, CE, OE MT56C0818 | 20, 25, 35 52 52 CMOS | 4-39
Single 8K x 18 Address Latch (A0-A11)
Dual 4K x 18 or Mode, Byte Select, CE, OE MT56C2818 | 24,28 52 52 CMOS | 4-51
Single 8K x 18 Synchronous Write Enable :
Dual 4K x 18 or Mode, Byte Select, CE, OE MT56C3818 | 20, 25,35 52 52 CMOS | 4-61
Single 8K x 18 Address Latch (A0-A12) -
16K x 18 Latched Address and Data, Dual MT5C2818 15,17, 20, 25 52 52 CMOS | 4-73
Chip Enables, Byte Write Controls

icts or specifications without notice.
©1991, Micron Technology, Inc.
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TECHNOLOGY. INC.

MICRON

FIFO MEMORIES PRODUCT SELECTION GUIDE

Memory Control Part Cycle Package and Number of Pins
Configuration | Functions Number Time (ns) PDIP PLCC S0J Process | Page
512x9 Expandable Depth and Width MT52C9005 15, 20, 25, 35 28 32 28 CMOS 5-1
512x9 Programmable Flag MT52C9007 15, 20, 25, 35 28 32 28 CMOS 5-13
Expandable Depth and Width
1Kx9 Expandable Depth and Width MT52C9010 15, 20, 25, 35 28 32 28 CMOS 5-29
1Kx9 Programmable Flag MT52C9012 15, 20, 25, 35 28 32 28 CMOS 5-41
Expandable Depth and Width .
2K x 9 Expandable Depth and Width MT52C9020 15, 20, 25, 35 28 32 28 CMOS 5-57
2Kx 9 Programmable Flag MT52C9022 15, 20, 25, 35 28 32 28 CMOS 5-69
Expandable Depth and Width

©1991, Micron Technology, Inc.

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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APPLICATION/TECHNICAL NOTE SELECTION GUIDE

Application/Technical Note Title Page
TN-00-01 Moisture Absorption in Plastic Packages 6-1

TN-00-02 Micron Tape and Reel Procedures 6-3

TN-05-02 SRAM Bus Contention Design Considerations 6-9

TN-05-03 SRAM Capacitive Loading 6-13
TN-05-06 1 Meg Fast SRAM Typical Operating Curves 6-15
TN-05-07 256K Fast SRAM Typical Operating Curves 6-17
TN-05-08 64K Fast SRAM Typical Operating Curves 6-19
TN-05-12 128K x 8 SRAM Chip Enable Options 6-21
AN-56-01 MT56C0816 Cache Data SRAM Family 6-23

©1991, Micron Technology, Inc.
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TECHNOLOGY. INC.

MICRON

SRAM PRODUCT SELECTION GUIDE*

Memory Control Part Access Package and Number of Pins
Configuration Functions Number Time (ns) | PDIP S0J ZIP SOIC | Process | Page
16K x 1 CE only MT5C1601 81to 35 20 24 - - CMOS 1-1
64K x 1 CE only MT5C6401 81035 22 24 - - CMOS 1-9
256K x 1 CE only MT5C2561 15t0 45 24 24 - - CMOS 1-17
1 Megx 1 CE only MT5C1001 20 to 45 28 28 - - CMOS 1-25
4K x 4 CE only MT5C1604 81035 20 24 - - CMOS 1-33
4K x 4 CE & OE MT5C1605 8to 35 22 24 - - CMOS 1-41
4K x 4 Separate 1/O MT5C1606 810 35 24 24 - - CMOS 1-49
4K x 4 Separate 1/0, High-Z MT5C1607 810 35 24 24 - - CMOS 1-49
16K x 4 CE only MT5C6404 810 35 22 24 - - CMOS 1-57
16K x 4 CE & OE MT5C6405 81035 24 24 - - CMOS 1-65
16K x 4 Separate I/O, ‘CE1, CE2, OE | MT5C6406 810 35 28 28 - - CMOS 1-73
16K x 4 Separate 1/0, High-Z MT5C6407 81t0 35 28 28 - - CMOS 1-73
64K x 4 CE only MT5C2564 15t0 45 24 24 - 24 CMOS 1-81
64K x 4 CE & OE MT5C2565 15t0 45 28 28 - - CMOS 1-89
256K x 4 CE & OE MT5C1005 20to 45 28 28 - - CMOS 1-97
1 Megx 4 CE&OE MT5C4005 20 to 55 - 32 - - CMOS 1-105
1 Megx 4 CE & OE MT5C4105 121017 - 32 - - CMOS 1-107
2K x 8 CE & OE MT5C1608 810 35 24 24 - - CMOS 1-109
8K x8 CEl, CE2 & OE MT5C6408 810 35 28 28 - - CMOS 1-117
32K x 8 CE & OE MT5C2568 15to 45 28 28 28 - CMOS 1-125
128K x 8 CE1, CE2 & OE MT5C1008 20to 45 32 32 - - CMOS 1-133
128K x 8 CE & OE MT5C1009 20 to 45 32 32 - - CMOS 1-141
512K x 8 CE & OE MT5C4008 20to 55 - 32 - - CMOS 1-149
512K x 8 CE&OE MT5C4108 12t0 17 - 36 - - CMOS 1-151
32K x 9 CE1, CE2 & OE MT5C2889 15t0 25 - 32 - - CMOS 1-153
128K x 9 CE & OE MT5C1189 17 to 35 - 32 - - CMOS 1-161
256K x 16 CE&OE MT5C4116 12t0 17 - 44 - - CMOSs 1-169

*Automotive, industrial and extended temperature specifications begin on page 1-171.

NOTE:

Many Micron components are available in bare die form. Contact Micron Technology, Inc., for more information.




MICRON

TECHNOLOGY. INC.

MT5C1601

' SRAM

16K x 1 SRAM

i FEATURES

- * High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

* Single +5V +10% power supply

* Easy memory expansion with CE option

¢ All inputs and outputs are TTL compatible

b AR i

! OPTIONS MARKING
/| Timing
| 8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
| 35ns access -35
"
il o Packages
| Plastic DIP (300 mil) None
Plastic SOJ (300 mil) Dj

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

-|® 2V data retention L

¢ Temperature

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

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

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

e

PIN ASSIGNMENT (Top View)
20-Pin DIP
(A-4)
a1 ~ 20 vee
At[] 2 19 [] A13
A2[]3 18 [] A12
A3f] 4 17 [] A1
A4l s 16 [] A10
As[| 6 15 ] A9
A6[] 7 14 [] A8
all s 13 [] A7

WE[] 9 12 (b
vss [| 10 1[I CE
24-Pin SOJ
(E-4)
A0 [ 1 24 1 Veo
A1 2 231 A13
A2 (3 201 A12
A3 [ 4 210 A1
A4 5 20 i A10
NC [ 6 190 NC
NC [ 7 180 NC
A5 8 1701 A9
A6 I 9 16 0 A8
_QqgHo 150 A7
WE O 11 40D
Vss [ 12 130 CE

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

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

VMT5C1601

Fx EV. 11/91
i
I

1-1
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A5
A12
A4
A3
A2
Al
A0

EEEEER

FUNCTIONAL BLOCK DIAGRAM

Vce GND

ROW DECODER

(LSB)

16,384-BIT
MEMORY ARRAY

I/O0 CONTROL

COLUMN DECODER

(LSB) POWER

d D
)|
5
LCO_—"- CE
jo—
—(I-
‘ WE

A6

LA N N I I -
A9 A8 A7  A13 A0 AN
TRUTH TABLE
MODE CE | WE OUTPUT | POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L HIGH-Z | ACTIVE

MTSC1601
REV. 1181
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MICRON

TECHNOLOGY, INC.

MT5C1601

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss............... -1Vto +7V
Storage Temperature (Plastic) .................... -55°C to +150°C
Power Dissipation 1w
Short Circuit Output Current 50mA

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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < T, <70°C; Vee = 5V +10%)

e R S o e s

e

R

s e

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vcee +1 \ 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2
Input Leakage Current 0V <VIN< Vee 1L -5 5 A
Output Leakage Current Output(s) Disabled ILo -5 5 UA
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 [ -15 |-20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vi; Voc = MAX
Current: Operating f=MAX=1/1RC lcc 65 |160(150|140(120({110|100| 90 | mA | 3, 14
Outputs Open
Power Supply CE > Vi; Ve = MAX
Current: Standby f=MAX = 1/'RC IsB1 20 | 55|50 |45 |40 (35 |30| 25| mA| 14
Outputs Open
CE > Vce -0.2V; Vee = MAX
ViL £ Vss +0.2V IsB2 04 | 3|3 3133 3 3| mA| 14
ViH2Vec -0.2V; =0
: CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C, f=1MHz Ci 7 pF 4
Output Capacitance Vce =5V Co 7 pF 4
}‘ g;sc:fg: 1 _3 Micron Technology, Inc., reserves the right to change products @o: gsgpﬁcmf:r:ﬁn? evc«:h"z;;g r;,ot:ﬁz
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TECHNOLOGY. INC.

MICRON MT5C1601

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Voe = 5V +10%)

i

; -8* -10 -12 -15 -20 -25 -35

m DESCRIPTION .

-'l SYM |MIN [MAX | MIN |MAX [MIN |MAX | MIN | MAX | MIN |MAX | MIN [ MAX [MIN |MAX | UNITS (NOTES

m READ Cycle

m READ cycle time ‘RC | 8 10 12 15 20 25 35 ns

E Address access time AA 8 10 12 15 20 25 35 | ns
Chip Enable access time tACE 7 9 10 12 15 20 30 | ns
Output hold from address change| 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |tHZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 8 10 12 15 20 25 35 | ns
WRITE Cycle
WRITE cycle time '‘we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write cw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 1 | 12 15 20 25 ns
Address setup time IAS | O 0 0 0 0 0 0 ns
Address hold from end of write ‘AH | 0 0 0 0 0 0 0 ns
WRITE pulse width wp | 7 8 9 12 15 18 20 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |1LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z ['HZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C1601 3 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice. - -
REV. 11/91 - ©1991, Micron Technology, inc.
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MICRON

TECHNOLOGY. INC.

MT5C1601

AC TEST CONDITIONS \
Input pulse levels ...........cccooveeireneniennns Vss to 3.0V
Input rise and fall times ...........ccccoviiiniieinne. 5ns
Input timing reference levels ...........cccocerenenenne. 1.5V
Output reference levels ...........cccccevveeiveencenenne. 1.5V

Outputload ........ccoceveeeriereenne See Figures 1 and 2

NOTES

. All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

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 CL = 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
{LZWE.

o1

o

+5V
480

+5V
480

255 30 pF 255 5pF

Fig. 1 OUTPUT LOAD
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 (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-171.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VDR 2 — Vv

CE=>(Vec-0.2V) | Vec=2V|  lccor 95 250 WA
Data Retention Current VIN 2 (Vcc -0.2V)

or<0.2V Vce =3V 125 400 UA

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

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

cDR

SR/ S

T N
///] DON'T CARE

R uNDEFINED

:| MT5C1601
'| REV.11/91

1-5

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY, INC.

MT5C1601

READ CYCLE NO. 18°

trc |
ADDR )4 VALID )\(
tAa |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27810
tRe
CE A i
tACE
tLzcE tHZCE
DQ HIGH-Z DATA VALID
tpy | tPD
e | B amm———
lcc J/ XL
///| DON'T CARE
Y UNDEFINED
MT5C1601 1 6 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/81 = ©1991, Micron Technology, Inc.



MICRON | MT5C1601

WRITE CYCLE NO. 1
(Chip Enable Controlled) -
y
twe 5
ADDR 4
taw m
tAs | tcw tAH m
\ : =
& ] =
' | twp
= T L A
| ps 'DH ,
D * DATA VALID *
Q High-Z
WRITE CYCLE NO. 2
(Write Enable Controlled) 7 12
| ‘Q:VV tAﬁ
G 7/7/7/7/7/7/4s' U,
= N W 1
tHZWE | tLzwe
Q HIGH-Z
DON'T CARE
B unpeFINED
: x;\s;::{s/%: - 1_7 Micron Technology, Inc., resawes«hsn’gmtocmgepmmsgx:a‘ciaf;g:n?mﬁgﬂzi
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MICRON

TECHNOLOGY. INC.

MT5C6401

SRAM

64K x 1 SRAM

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

® Single +5V +10% power supply

* Easy memoty expansion with CE option

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
¢ Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.

Micron SRAMs are fabricated using double-layer metal,

double-layer polysilicon technology.

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

PIN ASSIGNMENT (Top View)
22-Pin DIP
(A-6)
a0 01 7 201 vee
Al [}2 21 [] A15
A2 [|3 20 ] A14
A3 [|4 19 [] A13
A5 18 [] A12
As 16 17 [] A1
As |7 16 [] A10
A7 |8 15 [] A9
afle 14 [] A8

WE [| 10 13D
vss [ 11 12 [] CE
24-Pin SOJ
(E-4)

Ao 1 24 [ Vec
VA1 Q2 23 0 A15
A2 (3 22 0 A14
A3 [ 4 21 0 A13
A4 5 20 1 A12
A5 6 19 1 NC
NC O 7 18 0 A11
A6 [ 8 17 g A10
A7 09 16 [0 A9
Qg1 15 [1 A8
WE [} 11 14 0 D
Vss [ 12 13 0 CE

Writing to these devices is accomplished when write

enable (WE) and CE inputs are both LOW. Reading is-

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

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

MT5C6401
REV. 11/91

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

MICRON

- FUNCTIONAL BLOCK DIAGRAM
“
7
-i Vce GND
(2 } |
- o)
>
g A6 —>
Al4
- E = <} D
A5 — 8 8 ._jJ
O 65,536-BIT E
Moo= o MEMORY ARRAY g N Q
A3 —> ; o VI
o) Q
A2 —> c _Co—.— CE
Al —> OoO—
(LSB)
COLUMN DECODER
(LSB) POWER
Fr ot ottt ottt 2
A13 A12 A7 A10 A9 A8 A15 A1l A0
TRUTH TABLE
MODE CE | WE OUTPUT | POWER
STANDBY H X HIGH-Z [STANDBY
READ L H Q ACTIVE
WRITE L L HIGH-Z | ACTIVE
g;’ml‘ 1 - 1 0 Micron Technology, Inc., reserves the right to change products é): gsg‘af:ac:rg:ni ev;:nwor:



MICRON MT5C6401

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vce 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
| Power Dissipation W device at these or any other conditions above those indi-
Short Circuit Output CUITENt ..........coc..ervvererreenrrrennn. 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

%
i

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

Wvus 1sv4

g DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
it| Input High (Logic 1) Voltage “ViH 22 Vee +1 \ 1
:'| Input Low (Logic 0) Voltage ViL -0.5 0.8 \" 1,2
|| Input Leakage Current 0V < VIN< Vee 1L -5 5 HA
% Output Leakage Current Output(s) Disabled ILo -5 5 A
0V <Vour < Vce
Output High Voltage loH = -4.0mA VoH 24 v 1
Output Low Voltage loL = 8.0mA VoL 04 Vv 1
MAX
|| DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
il Power Supply CE < Vi Voe = MAX
;| Current: Operating f=MAX = 1/'RC lec 65 |160(150 |140(120(110 {100 90 | mA | 3, 14
Outputs Open
Power Supply CE = Vix; Voc = MAX '
Current: Standby f=MAX =1/'RC IsB1 20 | 55|50 |45 |40 (35 |30| 25| mA| 14
% Outputs Open
# CE = Vce -0.2V; Ve = MAX
§ - ViL< Vss +0.2V IsB2 04 | 3|3 |3|3|3 ]3| 3|mA| 14
i ViH2Vec -0.2V;f=0

#CAPACITANCE

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

©1991, Micron Technology, Inc.

. 1 1 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C6401

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Ve = 5V +10%)

H
; -8* -10 -12 -15 -20 -25 -35
m DESCRIPTION ‘
_I SYM | MIN [MAX | MIN [MAX [MIN [MAX | MIN | MAX | MIN | MAX | MIN | MAX |MIN [MAX | UNITS |NOTES
w READ Cycle
w READ cycle time 'RC | 8 10 12 15 20 25 35 ns
E Address access time tAA 8 10 12 15 20 25 35 | ns
Chip Enable access time tACE 7 9 10 12 15 20 30 | ns
Output hold from address change| 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time tPU | O 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 | ns
WRITE Cycle
WRITE cycle time '‘we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'cw | 8 9 10 12 15 20 25 ns
Address valid to end of write ‘Aw | 8 9 11 12 15 20 25 ns
Address setup time AS | 0 0 0 0 0 0 0 ns
Address hold from end of write ‘AH | 0 0 0 0 0 0 0 ns
WRITE pulse width twp | 7 8 9 12 15 18 20 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |1LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |'tHZWE 4 5 5 6 8 8 8 ns 6

*These speéiﬁcations are preliminary..-

MT5C6401 1 1 2 Micron Technology, Inc., reserves the right to change products or specifications without notice -
REV. 1191 - ©1991, Micron Technology, Inc =



R

R

e o

L e B SRR TR S g

| MT5C6401

MICRON

TECHNOLOGY. INC.

AC TEST CONDITIONS

Input pulse levels ..........ccoviveniiniennnne.
Input rise and fall times
Input timing reference levels ...........ccccecvevvneen. 1.5V
Output reference levels .........ccoeeveveeeerverieennnn. 1.5V
Output load

NOTES

. All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

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 CL = 5pF as in

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

state voltage.

7. Atany given temperature and voltage condition,
*HZCE is less than 'LZCE and tHZWE is less than
tLZWE

s W e

o

MT5C6401
+5V +5V
480 480
Q Q
255 30 pF 255 5pF

Fig. 1 OUTPUT LOAD
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 (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature

+ specifications, refer to page 1-173.

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

cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 — \
CE 2 (Vec-0.2V) [ Vecc=2V| lcocor 95 250 WA
Data Retention Current ViN 2 (Vcc -0.2V)
or<0.2Vv Vce =3V 125 400 LA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time ‘R tRC ns 4,11
LOW Vcc DATA RETENTION WAVEFORM
DATA RETENTION MODE
—\. —
Vee : \ 4.5V Vor 4, 5\/}
CoR R

CE VmH-— \
CE Vi ~

DON'T CARE

R unperineD

REV. 11/91

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

READ CYCLE NO. 189

'RC |
ADDR ‘ VALID J\LF
tAA o
| toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8.10

trc

bQ HIGH-Z DATA VALID

PU tPD
I
lcc }l{ \ ’

DON'T CARE

R unperFINED

MT5C6401 1 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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MICRON

MT5C6401

WRITE CYCLE NO. 1
(Chip Enable Controlled)

|REV. 11/91

twe
ADDR
taw
tas | fow taH
CE )L /
twp
— 7
e T, LAY
. 'bs IDH
XXX X KX XX KX KKK XXX XKXXXXKKXXKXXKLIKY (RXXXXXXERX)
D RXRKRRQXKXRKUXXKRROXUNXKKRONNKKK AT vALID RXXRRRXXXK
Q HIGH-Z
WRITE CYCLE NO. 2
(Write Enable Controlled) 7. 12
twe
ADDR
taw
fow tAH
= I, L
| tas twp ‘
W N i
. Ibs bH
o R R oamvaio YRR
HzwE ' YLzwe
Q HIGH-Z
DON'T CARE
@ UNDEFINED
3 ] MT5C6401 1 _1 5 Micron Technology, Inc., reserves the right to change products é:; ngfcmpalionﬁ wir(’hg;l nct:ce.
© , Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

MT5C2561

SRAM

256K x 1 SRAM

FEATURES

¢ High speed: 15, 20, 25, 30, 35 and 45ns

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

¢ Single +5V +10% power supply

* Easy memory expansion with CE option

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
15ns access -15
20ns access -20
25ns access -25
30ns access -30
35ns access -35
45ns access -45
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book. :

e 2V data retention L

e Temperature

Industrial  (-40°C to +85°C) IT

Automotive (-40°C to +125°C) AT

Extended  (-55°C to +125°C) XT
| GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-

‘: power CMOS designs using a four-transistor memory cell.
| Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications, Micron
offers chip enable (CE) on all organizations. This

| enhancement can place the outputsin High-Z foradditional
| flexibility in system design. The x1 configuration features
| separate data input and output.

PIN ASSIGNMENT (Top View)

24-Pin DIP
(A-7)

af[1 ~ 2]l vee
A2 23 [] A17
A2[]3 22 [] A6
A3[]4 21 ] At5
A4l 5 20 [] A4
As[] 6 19 [] A13
As (|7 18 [] A12
A7 (|8 17 ] A1t
A8 ]9 16 [] A10
aff10 15 [] A9
WE[| 11 14{]D
vss [| 12 13 [] CE

24-Pin SOJ

(E-4)

A0 O 1 24 1 Ve
Al L2 23 1 A17
A2(3 22 [1 A16
A3 4 21 1 A15
A4 5 20 [1 A14
A5 6 19 1 A13
A6 7 18 0 A12
A7 08 17 0 A1
A8 9 16 [ A10
Q10 15 [I A9
WE [ 11 14 1D
Vssa 12 13 I CE

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

- accomplished when WE remains HIGH and CE goes to

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

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

MT5C2561

| REV.11/91

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

- FUNCTIONAL BLOCK DIAGRAM
J
>
(i', Vee GND
2 b
)
> Al4 —>
g A13 —»
@ <1 D
A2 —» (Lé; § ]I
A —1 O 262,144-BIT E 4
a —| & MEMORY ARRAY o) Q
2 S 1
e —| O Q _
o _Co—»— CE
Al —>
O~
—J
WE
COLUMN DECODER
(LSB) POWER

DOWN

TTTTTTTTTT

A4 A1l A10 A9 A17 Al6 A15

TRUTH TABLE
MODE CE WE OUTPUT POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L HIGH-Z ACTIVE

MT5C2561 1 1 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC

MT5C2561

l‘ Storage Temperature (Plastic)
Power Dissipation

ABSOLUTE MAXIMUM RATINGS*
Voltage on Vcc Supply Relative to Vss

.............. -1V to +7V
-55°C to +150°C

Short Circuit Output Current .

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

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

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
: Input High (Logic 1) Voltage ViH 2.2 Vce+1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2
Input Leakage Current 0V <Vin<Vcee 1L -5 5 A
Output Leakage Current Output(s) Disabled ILo -5 5 uA
0V < Vout < Vee
Output High Voltage loH = -4.0mA VoH 24 Vv 1
Output Low Voltage loL =8.0mA VoL 0.4 " 1
MAX
‘|| DESCRIPTION CONDITIONS SYMBOL | TYP |-15 |-20 |-25 | -30 |-35 | -45 |uNITS | NOTES
¢/ | Power Supply CE < ViL; Voc = MAX
"'| Current: Operating f=MAX =1/1RC lec 75 ({140 {120 (110 | 95 |90 |90 | mA |3, 14
i Outputs Open
Power Supply CE = Vi; Vee = MAX
Current: Standby f=MAX = 1/RC IsB1 11 |30 |30 |25 |25 |25 [25 | mA | 14
Outputs Open
CE 2 Vce -0.2V; Vee = MAX
ViL £ Vss +0.2V IsB2 04 |5 |5 |5 517 |7 |mAj| 14
ViH2Vcec -0.2V;f=0
., CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 6 pF 4
Output Capacitance Vce = 5V Co 5 pF 4
i g;ecff/?l 1 _1 9 Micron Technology: Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. INC.

MT5C2561

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, <70°C; Ve = 5V +10%)

-15 -20 -25 -30 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX {UNITS NOTES
READ Cycle
READ cycle time ‘RC 15 20 25 30 35 45 ns
Address access time tAA 15 20 25 30 35 45 | ns
Chip Enable access time 'ACE 15 20 25 30 35 45 ns
Output hold from address change tOH 3 3 5 5 5 5 ns
Chip Enable to output in Low-Z LzCE| 4 6 6 6 » 6 6 ns
Chip disable to output in High-Z tHZCE 8 9 9 12 15 18 ns |67
Chip Enable to power-up time Py 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 15 20 25 30 35 45 | ns
WRITE Cycle
WRITE cycle time twe 15 20 20 25 30 35 ns
Chip Enable to end of write tcw 10 15 15 18 20 25 ns
Address valid to end of write tAaw | 10 15 15 18 20 25 ns
Address setup time tAS 0 0 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 0 0 ns
WRITE pulse width twp 10 15 15 18 20 25 ns
Data setup time DS 7 10 10 12 15 20 ns
Data hold time 'DH 0 0 0 0 0 0 ns
Write disable to output in Low-Z |1LZWE | 4 5 5 5 5 5 ns
Write Enable to output in High-Z  |tHZWE 7 10 10 12 15 18 | ns 6

MT5C2561
REV. 11/91
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MICRON

TECHNOLOGY, INC

MT5C2561

AC TEST CONDITIONS
Input pulse levels ..........cccoevrrvvennnnne. Vss to 3.0V
Input rise and fall imes ..........ccccccevevrvcececenene. 5ns
Input timing reference levels ...........cccoceevennnne. 1.5V
Output reference levels............cccceeveeececrenennne, 1.5V
Output load .........cccovvruciiernnnne See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

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.

6. 'HZCE and tHZWE are specified with CL = 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
{LZWE.

+5V
480

+5V
480

30 pF 5 pF

255 255

Fig. 1 OUTPUT LOAD
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 (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-175.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

¥ DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

i
¥

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VbR 2 —_ Vv
CE>(Vec-0.2V) | Vec=2V|  lccpr 95 300 uA
Data Retention Current VIN 2 (Vcc -0.2V)
or<0.2V Vce =3V 350 400 uA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R tRC ns 4,11
LOW Vcc DATA RETENTION WAVEFORM
DATA RETENTION MODE
—_— —
Vee \4 5\ Vor 4. 5\/}
cDR R
RS/ Y
DON'T CARE
m UNDEFINED
2;30‘215/691' 1 _21 Micron Technology, Inc., reserves the right to change products g: ;gf}cﬂ:::;:nf evc”ht:gro‘ ;;oi:or::
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nvus 1sv4 B

ADDR

DQ

lcc

READ CYCLE NO. 189

trc |
S VALID >l<
- 'AA [
loH |
PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
tRC
\ v
tACE
- t ZCE Jnzce
HIGH-Z DATA VALID
Py

ik —

DON'T CARE

R uNDEFINED

MT5C2561
REV. 11/91

1 22 Micron Technology, Inc., reserves the right to change products or specifications without notice. '
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WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe

ADDR \

tas | tow taH

twp

m

A,

bs tDH

bt
Ny

e [T

/‘0’0.0.0’0’0.0.0‘0‘000

R KX TN

D XXX KKKAXXXRKHARRXXKIKHAXXLKIKIARKS DATA VALID RRHKICXXIKKAK
Q HIGH-Z
WRITE CYCLE NO. 2

(Write Enable Controlled) 7. 12

twe
ADDR (
taw
tcw tAH
o /
NI A
| tas twp
s \ /
W Y. 7
. 'ns 'DH
A A A A A Y A Y Y Y S Y A SR
$0.90.09.9000000099990000000900900 0000000060
D XS DATA VALID
tHzwE | tLzwe
Q HIGH-Z
I/
///)| DON'T CARE
R UNDEFINED
4 g;‘slcﬁg‘ 1 - 2 3 Micron Technology, Inc., reserves the right to change products @?; ;gff:ﬂﬁt;?‘n? ;v::gwotﬁ
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MICRON MT5C1001

TECHNOLOGY. INC

SRAM 1 MEGx1SRAM mm

i FEATURES

INVHS 1SV4

_* High speed: 20, 25,35 and 45ns PIN ASSIGNMENT (Top View)
i * High-performance, low-power, CMOS double-metal

:  process \

E * Single +5V £10% power supply 28-Pin DIP

“ * Easy memory expansion with CE option (A-10)

¢ All inputs and outputs are TTL compatible

aof1 ~ 280 vee
OPTIONS MARKING A1 (]2 27 ] A9
. 'zf(i)ming 0 a2 3 261 A8
ns access -
: 25ns access -25 ma [ A7
il 35nsaccess -35 A140 5 241 A6
.| 45nsaccess -45 A15 ] 6 23[] A5
| o Pack NC 7 221 A4
. * Packages
: Plastic DIP (400 mil) None mel e 21INe
i Plastic SOJ (400 mil) DJ A7 09 20 A3
& Available in ceramic packages tested to meet military A18 [} 10 19 A2
18«; ;pec’i(ﬁcations. Please refer to Micron’s Military Data A9 | 11 18] A1
§ 00k af12 171 A0
} e 2V data retention L WE [ 13 160D
! vss [] 14 15[ CE

¢ Temperature
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT

: ded  (-55°C to +125° T i
| Extende ( to +125°C) X 28-Pin SOJ

| GENERAL DESCRIPTION (E-9)
| The Micron SRAM family employs high-speed, low- ato 2 H Voo
| power CMOS designs using a four-transistor memory cell. A1 D2 27 1 A9
| Micron SRAMs are fabricated using double-layer metal, a2 03 26 [ A8
| double-layer polysilicon technology. A13 04 250 A7
| For flexibility in high-speed memory applications, A14(]5 2401 A6
Micron offers chip enable (CE) capability. This enhance- A5 6 23 A5
ment can place the outputs in High-Z for additional flexibil- NCO7 220 A4
| ity in system design. A6} 8 2111 NG
Writing to this device is accomplished when write enable A1709 201 A3
. (WE) and CE inputs are both LOW. Reading is accom- ::g E 1? 1: % :3
| plished when WE remains HIGH while CE goes LOW. The ad2 17 Ao
| device offers a reduced power standby mode when dis- WED 13 %0 D
abled. This allows system designers to achieve their low vss ] 14 151 GE
| standby power requirements. D
| All devices operate from a single +5V power supply and
| all inputs and outputs are fully TTL compatible.
' g;’sc:%os: 1 _2 5 Micron Technology, Inc., reserves the right to change products @?: sgp‘ecm::;z?‘n:;m%(jl;gz




MICRON MT5C1001

TECHNOLOGY. INC
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FUNCTIONAL BLOCK DIAGRAM
Vce GND
A8 —>
A5 —> P 5
A0 —>»
™ Q

Al5 —>» - Vr

a o)
A2 —» (@) 10

o 1,048,576-BIT E

o MEMORY ARRAY o) _Co___,_ GE
A4 —> = (®]

o) Q °]

& =
A7 —>

—T

A6 —> WE

LSB POWER
A4  —> ( ) DOWN

COLUMN DECODER
(LSB)

Pttt

A16 A19 A18 A17 A2 A1 A0 A13 A11 A3 A9

NOTE: The two least significant row address bits (A6 and A14) are encoded using a gray code.

TRUTH TABLE
MODE CE | WE OUTPUT | POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE

MT5C1001 1 26 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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MICRON MT5C1001

TECHNOLOGY, INC.

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vce Supply Relative to Vss.............. -1V to 47V 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
Power Dissipation ......... 1w ~ device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

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

WVYHS LSVd

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 HA
Output Leakage Current Output(s) Disabled ILo -5 5 HA
0V < Vout < Vece
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
: MAX

DESCRIPTION CONDITIONS | SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES
Power Supply CE < Vi; Voc = MAX :
Current: Operating f=MAX =1/'RC lcc 95 | 140 | 125 | 115 | 110 mA 3,14

Outputs Open
Power Supply CE > ViH; Vec = MAX :
Current: Standby f=MAX =1/'RC Ise1 17 | 35 | 30 |25 | 25 mA 14

Outputs Open

CE 2 Vce -0.2V; Voc = MAX :
ViL < Vss +0.2V IsB2 0.4 5 5 5 5 mA 14
ViH2>Vce -0.2V;f=0 ‘
. CE > Vce -0.2V; Voc = MAX
“L” version only ViL < Vss +0.2V IsB2 03 |15 (15 |15 [ 15 mA
ViH2Vee -0.2V;f=0 i

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C, f=1MHz Ci 8 pF 4
Output Capacitance Vce =5V Co 8 pF 4

nnng\slc‘v ‘0131‘ 1 R 27 Micron Technology, Inc., reserves the right to change products @?: gsg‘ecmlcca’xouznf;m:ggr;m;zz
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Voc = 5V £10%)

-20 -25 -35 -45
DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time ‘RC 20 25 \55 45 ns
Address access time tAA 20 25 35 45 ns
Chip Enable access time tACE 20 25 35 45 ns
Output hold from address change tOH 5 5 5 5 ns
Chip Enable to output in Low-Z Y ZCE 5 5 5 5 ns
Chip disable to output in High-Z HZCE 8 10 15 18 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 ns
Chip disable to power-down time PD 20 25 35 45 ns
WRITE Cycle
WRITE cycle time wC 20 25 35 45 ns
Chip Enable to end of write tcw 12 15 20 25 ns
Address valid to end of write tAw 12 15 20 25 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 wp 12 15 20 25 ns
Data setup time DS 8 10 15 20 ns
Data hold time DH 0 0 0 0 ns
Write disable to outp;.ut in Low-Z ILZWE 5 5 5 5 ns
Write Enable to output in High-Z tHZWE 0 8 0 10 0 15 0 18 ns 6,7
RV, 111 1-28 T . s B e e e Miron Tochnlogy. .
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TECHNOLOGY. INC.

i\ AC TEST CONDITIONS ey ey
|
i

Input pulse levels ..........ccooeveceveeerenne. a 480 a 480
Input rise and fall times 256 30 pF 255 5pF
Input timing reference levels ...............cuu........ 1.5V
: Output reference levels....................... e 1.5V Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
; Output load ..See Figures 1 and 2 EQUIVALENT EQUIVALENT
4 NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 20ns. 9. Device is continuously selected. All chip enables and
3. Icc is dependent on output loading and cycle rates. output enables are held in their active state.
4. This parameter is sampled. 10. Address valid prior to or coincident with latest
5. Test conditions as specified with the output loading occurring chip enable.
as shown in Fig. 1 unless otherwise noted. 11. 'RC = Read Cycle Time.
6. 'HZCE and 'HZWE are specified with CL = 5pF as in 12. Chip enable (CE) and write enable (WE) can initiate
i Fig. 2. Transition is measured +500mV from steady and terminate a WRITE cycle.
i state voltage. 13. For automotive, industrial and extended temperature
'\ 7. Atany given temperature and voltage condition, specifications, refer to page 1-177.
i 'HZCE is less than 'LZCE and 'HZWE is less than 14. Typical values are measured at 5V, 25°C and 25ns
' {LZWE. cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

S e e S s S

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 — \
CE>(Vec-0.2V) | Voc =2V | Iccor 35 200 pA
Data Retention Current VIN 2 (Vee -0.2V) | Vee = 3V 70 400 uA
or<0.2V Vce =5V 250 1,300 LA
' | Chip Deselect to Data 'CDR 0 — ns 4
| Retention Time
.| | Operation Recovery Time 'R 'RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

i DATA RETENTION MODE

T\ 45V 45Vy — ’
& Vee N Vor /

« tcoR R
S/ N/
DON'T CARE

R UNDEFINED

& MT5C1001 1 29 Micron Technology, Inc., reserves the right to change products or specifications without notice.
| REV. 11/91 - ©1991, Micron Technology, Inc.
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READ CYCLE NO. 18°

nvus 1sv4 [l

RC [
ADDR VALID )l(
tAA L
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 2 7:8,10

tRC

tACE ,
tLzcE HZCE

Q — HIGH-Z DATA VALID A

tpu . I tPD
| <———>|
lcc Lﬁ

DON'T CARE

UNDEFINED

MT5C1001 . 1 30 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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WRITE CYCLE NO. 1
(Chip Enable Controlled) '2

twe

ADDR )

taw
tas | tow tAH

W [T, LAY
D DATAVALD )

WRITE CYCLE NO. 2
(Write Enable Controlled) 7. 12

| ‘cx taH
& W}L‘ : LA
A ) f
tHzZwWE Lﬂ'

DON'T CARE

B unpEFINED

)
;| MT5C1001 1 3 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
3 REV. 11/91 - p

1991, Micron Technology, Inc.
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MT5C1604

4K x 4 SRAM

FEATURES

* High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

* Single +5V £10% power supply

* Easy memory expansion with CE option

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using doub]e—ldyer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,

| Micron offers chip enable (CE) on all organizations. This
| enhancement can place the outputs in High-Z for
| additional flexibility in system design.

PIN ASSIGNMENT (Top View)

20-Pin DIP

(A-4)
a1t >~ 0] vee
As[| 2 19 ] A3
A6 [] 3 18 [] A2
A7 [] 4 17 [] A1
Ag[] 5 16 [] A0
A9 f] 6 15 |] DQ4
At f] 7 14 [] pa3
A11]] 8 13 [] p@2
CE[l 9 12 [] pat
vss [| 10 11 [ WE

24-Pin SOJ

(E-4)
A4 1 24 0 Vce
A5 [ 2 231 A3
A6 0 3 2201 A2
A7 [ 4 2101 A1
A8 [ 5 201 A0
A9 [ 6 190 NC
NC 7 181 NC
A0 8 17 1 DQ4
A1 Q9 16 01 DQ3
CE ] 10 15 0 DQ2
NC O 11 1401 DQ1
Vss [] 12 130 WE

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

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

¢ MT5C1604

REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, inc.
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MICRON MT5C1604

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A9 —>

DQ4
A2 —>

A8 —>

16,384-BIT
MEMORY ARRAY

A7 —>

iy

L DQ1

I/0 CONTROL

A6 —>

ROW DECODER

A5 —>

{?_

il @
(LSB)

—C WE

(LSB) POWER

COLUMN DECODER

Ft ot 1 o
A10 Al1 A3 A0 Al
TRUTH TABLE
MODE CE WE 1] I POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE

MT5C1604 1 3 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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TECHNOLOGY. INC

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vce Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) ...........cccoue.. -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation 1W device at these or any other conditions above those indi-
Short Circuit Output Current 50mA 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 < TA <£70°C; Vee = 5V £10%)

NVHS LSV4 [

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vee +1 \ 1
Input Low (Logic 0) Voltage ' Vi -0.5 0.8 \% 1,2
Input Leakage Current OV <VINn<Vee ILi -5 5 RA
Output Leakage Current Output(s) Disabled ILo -5 5 pA
0V < Vout < Vee
Output High Voltage loH = -4.0mA VoH 24 Vv 1
Output Low Voltage loL =8.0mA VoL = 0.4 \" 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 |-20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vi; Vee = MAX |
Current: Operating f=MAX=1/'RC lcc 65 160|150 |140|120{110 |100| 90 | mA | 3, 14
Outputs Open :
Power Supply CE = ViH; Voc = MAX
Current: Standby f=MAX = 1/'RC IsB1 20 | 55|50 | 45|40 |35 |30| 25| mA| 14
Outputs Open i
CE 2 Vec -0.2V; Vee = MAX
ViL £ Vss +0.2V IsB2 04| 3|3 3/13(13 {3 3| mA| 14
Vin2Vce -0.2V;f=0

CAPACITANCE ,
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4
: Output Capacitance Vcec =5V Co 7 pF 4
g;SC: ‘6,09‘: 1 - 3 5 Micron Technology, Inc., reserves the right to change products g: ;Tcmfgtou?‘n?ev;m;&m;ﬁi
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TECHNOLOGY, INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5,13) (0°C < T, <70°C; Voo = 5V +10%) :

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM | MIN { MAX | MIN | MAX |MIN | MAX | MIN | MAX | MIN |MAX | MIN |MAX [MIN |MAX | UNITS |NOTES
READ Cycle
READ cycle time ‘RC | 8 10 12 15 20 25 35 ns
Address access time tAA 8 10 12 15 20 25 35 | ns
Chip Enable access time 'ACE 7 9 10 12 15 20 30 ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |%LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z ‘HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time tPU | O 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 8 10 12 15 20 25 35 | ns
WRITE Cycle
WRITE cycle time we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'Icw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 11 12 15 20 25 ns
Address setup time tAS | 0 0 0 0 0 0 0 ns
Address hold from end of write tAH | 0 0 0 0 0 0 0 ns
WRITE pulse width ‘wpri | 7 8 9 12 15 18 20 ns
WRITE pulse width wpP2 | 8 9 10 14 18 20 25 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time 'DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |{1LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z [tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C1604 1 3 6 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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| AC TEST CONDITIONS v v

\ Input pulse levels .........c..cceenieeereicninnnne Vss to 3.0V a 480 Q 480

| Input rise and fall tiMes ............ccceeeeveereereenne 5ns 255 30 pF 255 5pF
Input timing reference levels .........ccccccecveuieennne 1.5V

i Output reference levels.............ccccccceiiniiencnn. 1.5V . .

i . Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD

‘ Output load ....ooceeciiiiieen See Flgures 1and 2 EQUIVALENT EQUIVALENT

| NOTES |

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

2. -3V for pulse width < 20ns. 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. o

6. 'HZCE and 'HZWE are specified with CL = 5pF as 12. Chip enable (CE) and write enable (WE) can initiate

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

1 state voltage. ' 13. For automotive, industrial and extended temperature

7. Atany given temperature and voltage condition, specifications, refer to page 1-171.

tHZCE is less than *LZCE and ‘HZWE is less than 14. Typical values are measured at 5V, 25°C and 20ns
LZWE. cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

i DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
' Vcc for Retention Data VbR 2 —_ \

CE > (Vec -0.2V) | Vec =2V|  lccor 95 250 HA

Data Retention Current VIN 2 (Vce -0.2V)
or<0.2V Vce = 3V 125 400 A

; Chip Deselect to Data {CDR 0 — ns 4
i Retention Time
' Operation Recovery Time R ‘RC ns 4,10

mp g

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee 5\ 4.5V 4.5\/}

i tcoR R
= =L
DON'T CARE

RX unpeFINED

MT5C1604 1 7 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 -3 ©1991, Micron Technology, Inc.
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MICRON MT5C1604

NOLOGY. INC.

READ CYCLE NO. 18°

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

READ CYCLE NO.2 7:8.10

tRC

!
tLzce : HZCE

DQ HIGH-Z DATA VALID

tpy I tPD
e | R B——
Icc l i

DON'T CARE

R UNDEFINED
MT5C1604 B Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 1 '38 ©1991, Micron Technology, Inc.
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‘ WRITE CYCLE NO. 1
! (Chip Enable Controlled)

twe

ADDR

tAw
tas | tow taH

twp1

e /I, T,

§ I
: b >l< DATA VALID J<

>
L

- Q High-Z
£ WRITE CYCLE NO. 2
% (Write Enable Controlled) 7 12
:‘ twe
ADDR N
tAw
| tow tAH
E ml L
; | 'as twpz
WE XU 7
ps tDH
D ‘ DATA VALID
tHzZWE ' | t ZwWE
Q HIGH-Z

i DON'T CARE

K& unpeFINED

.| MT5C1604 1 39 Micron Technology, Inc., reserves the right to change products or specifications without notice.
|| REV.11/91 = ©1991, Micron Technology, Inc.

|

WVHS 1SV4 .



nvys 1sv4d B

MICR

ON

TECHNOLOGY. INC.

MT5C1604

MT5C1604
REV.-11/91

1-40

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.



P e

e s 2

i e maT e

MICRON

TECHNOLOGY. INC.

MT5C1605

SRAM

4K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

* Single +5V +10% power supply

* Easy memory expansion with CE and OE options

e Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

® 2V data retention i L

¢ Temperature

Industrial ~ (-40°C to +85°C) T

Automotive (-40°C to +125°C) AT

Extended  (-55°C to +125°C) XT
GENERAL DESCRIPTION ’

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

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

PIN ASSIGNMENT (Top View)
22-Pin DIP
(A-6)
a1 20 vee
As |2 21[] A3
A6 |3 20 A2
A7 [l 4 19 ] A1
A8 [l 18] A0
A9 [|6 17 [] NC
A10 [} 7 16 ] DQ4
A1l |8 15 [] DQ3
CE |9 14 ] pQ2
OE [| 10 13 ] Q1
vss [] 11 12 [] WE
24-Pin SOJ
(E-4)

A4 1 24 | vee
A5 [ 2 231 A3
A6 [ 3 22 1 A2
A7 T 4 21 0 A1
A8 [ 5 20 0 A0
A9 06 19 1 NC
NC O 7 18 1 NC
A100 8 17 1 DQ4
A11 09 16 0 DQ3
CEQ 10 15 1 DQ2
OE O 11 14 1 pQ1
Vss [ 12 130 WE

WVHS 1SV4d

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

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

MT5C1605
REV. 11/91
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. FUNCTIONAL BLOCK DIAGRAM
>
o Vee GND
~ } |
n
:U A0 —>
> DQ4
g A2 —>
A9 —» § gj
A8 —» 3 16,384-BIT e
i MEMORY ARRAY )
a o DQ1
A7 —» % Q
o =
A6 —>
CE
A5 —>
(LSB)
OE
WE
COLUMN DECODER
(LSB) POWER
1ttt s
A1 A1 A3 A0 A4
TRUTH TABLE
MODE OF CE | WE Da POWER
STANDBY X H X | HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H | HIGH-Z | ACTIVE
WRITE X | L L D ACTIVE

MT5C1605 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - 2 ©1991, Micron Technology, Inc.
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ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vce Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
| Storage Temperature (Plastic) ..........ccoeeec.. -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation 1W device at these or any other conditions above those indi-
Short Circuit Output Current 50mA 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 < TA <70°C; Vee = 5V £10%)

WVHS LSV |

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 \" 1
: Input Low (Logic 0) Voltage Vie 05 08 Vv 1,2
Input Leakage Current 0V <VIN<Vce 1L -5 5 MA
Output Leakage Current Output(s) Disabled ILo -5 5 LA
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 Vv 1
_ MAX
‘ DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
' | Power Supply CE<Vi;Vec=MAX ' '
g Current: Operating f=MAX = 1/1RC lcc 65 |160(150 {140|120|110|{100| 90 | mA | 3, 14
; : Outputs Open
g Power Supply CE = ViH; Voc = MAX ,
4 Current: Standby f=MAX =1/'RC IsB1 20 (55|50 | 45|40 (35 |30| 25| mA| 14
Outputs Open
CE = Vcc -0.2V; Ve = MAX
ViL £ Vss +0.2V IsB2 04 | 3 |3 31313 3 3| mA| 14
ViH2Vee-0.2V;f=0

CAPACITANCE
DESCRIPTION 4 : CONDITIONS SYMBOL | MAX | UNITS NOTES
Input Capacitance _ T,=25°C,f=1MHz Ci 5 pF 4
‘Output Capacitance Vcec =5V Co 7 pF 4

| MT5C1605 1 4 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
| REV.11/91 - ©1991, Micron Technology, Inc.
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < TA <£70°C; Vee = 5V £10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM | MIN [MAX | MIN [MAX [MIN [MAX | MIN | MAX [ MIN [MAX |MIN |MAX | MIN |MAX | UNITS |NOTES
READ Cycle
READ cycle time 'RC | 8 10 12 15 20 25 35 ns
Address access time AA 8 10 12 15 20 25 |35 ns
Chip Enable access time tACE 7 9 10 12 15 20 30 ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to outputin Low-Z |LZCE | 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |'HZCE 4 5 6 "7 8 8 8 ns |67
Chip Enable to power-up time tPU 0 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 ns
Output Enable access time tAQE 3 4 5 6 7 8 15 ns
Output Enable to output in Low-Z |'LZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |'HZOE 4 4 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time '‘wC | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'tcw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 11 12 15 20 25 ns
Address setup time ‘AS | 0 0 0 0 0 0 0 ns
Address hold from end of write tAH | 0 0 0 0 0 0 0 ns
WRITE pulse width wp1 | 7 8 9 12 15 18 20 ns
WRITE pulse width wp2 | 8 9 10 14 18 20 25 ns
Data setup time DS | 5 6 7 8 10 ' 10 12 ns
Data hold time DH | 0 0 0 0 0 ] 0 ns
Write disable to output in Low-Z |'LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C1605 1 4 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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AC TEST CONDITIONS
Input pulse levels ..........ccccouenn... . Vss to 3.0V
Input rise and fall times ........cccoccecvvivrienirieecrennne 5ns
Input timing reference levels ...............c.cccceueeee. 1.5V
Output reference levels .........ccoeeeevvecreenennnne. 1.5V

Output load

NOTES

. All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

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.

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

7. At any given temperature and voltage condition,
tHZCE is less than *LZCE and tHZWE is less than
‘LZWE

S E SRR

MT5C1605
+5V +5V
480 920
Q Q
30 pF 5 pF

255 500

Fig. 1 OUTPUT LOAD
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 (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-171.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS NOTES
Vcce for Retention Data VDR 2 — \%

CE > (Vec-0.2V) | Vec =2V |  Iccor 95 250 HA
Data Retention Current VIN 2 (Vee -0.2V)

or<0.2v Vcec =3V 125 400 uA

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

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee \| 4.5V

cOR

L=

= TN
DON'T CARE

R UNDEFINED

MT5C1605
REV. 11/91
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MT5C1605

nvys 1sv4 B

ADDR

DQ

Icc

READ CYCLE NO. 189

PREVIOUS DATA VALID

tRC |
) VALID >l<
tAA
toH

DATA VALID

READ CYCLE NO. 27810

tHzOE

tHzcE

trc
IN
tAOE
tLzoE
\
N\
tACE
tLzce
HIGH-Z —@

DATA VALID

PD l

/7| DON'T CARE

B UNDEFINED

MT5C1605
REV. 11/91
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MICRON MT5C1605

WRITE CYCLE NO. 1
(Write Enable Controlied) 12

twe
! ADDR
tAw
[ tow tAH
| tAs wp1
— X /
WE Y 7
ps DH
D DATA VALID
Q HIGH-Z

ii NOTE: Output enable (OE) is inactive (HIGH).

: WRITE CYCLE NO. 2

ﬂ (Chip Enable Controlled)
twe
ADDR
taw
tas | tcw taH

twp1
W NI, A
'ps 'DH
D DATA VALID
Q HIGH-Z
DON'T CARE
@ UNDEFINED
(; glg\s/c:?gi 1 - 47 Micron Technology, Inc., reserves the right to change products @o‘v ;gfcﬂf;ﬁn;vg:l:‘z‘x:g r;loi::::
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MICRON MT5C1605

WRITE CYCLE NO. 3
(Write Enable Controlled) 7 12

= Wmt t L
W X/ 1
D — DATA VALiD —

DON'T CARE

B unperineD

MT5C1605 1 4 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

MT5C1606/7

SRAM

4K x 4 SRAM

WITH SEPARATE INPUTS
AND OUTPUTS

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

¢ Single +5V £10% power supply

¢ Easy memory expansion with CE option

¢ Allinputs and outputs are TTL compatible

¢ MT5C1606 - output tracks input during WRITE

¢ MT5C1607 - output is High-Z during WRITE

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) Dj

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,

| Micron offers chip enable (CE) on all organizations. This
| enhancement can place the outputs in High-Z for addi-

tional flexibility in system design. The x4 configuration
features separate data input and output.

PIN ASSIGNMENT (Top View)
24-Pin DIP
(A7)
a1~ uflvee
As 2 23 [] A3
A8 [|3 2] A2
A7 [|4 21 ] A1
A8 [| 5 20 [] A0
A9 [l 6 19 ] D4
At0 [| 7 18 [] D3
A1 |8 17[] Q4
D19 16 ] @3
D2 | 10 15 [] Q2
CE [| 11 4[]t
Vss d 12 13 [| WE
24-Pin SOJ
(E-4)
A4 1 24 1 Vec
A5 ] 2 23 1 A3
A6 03 22 [1 A2
A7 04 21 0 A1
A8 5 20 [1 A0
A9 Q6 19 1 D4
A0 Q7 18 1 D3
A11 08 17 0 Q4
D109 16 1 Q3
D20 10 15 0 Q2
CEQMN 1“Hpal
Vss [} 12 13 I WE

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

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

MT5C1606/7
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON MT5C1606/7

TECHNOLOGY, INC.

FUNCTIONAL BLOCK DIAGRAM
Vce GND
AlD —> —ﬂ—-— D4
A= .
y :
A9 —> % o j—‘- D1
O 16,384-BIT E
A8 —| W MEMORY ARRAY §
A7 —> % o Jl?-.- Q4
e —| T
A5 —» (LSB) R* Qi
COLUMN DECODER FE)%V\‘//VEI\?
(LSB) |
Frrtt Tt
A1 A0 A2 A3 A4 pemremmmmmmemee]eeeo ST
: o—¢ | i
| MT5C1607 ,__C_ - WE
I N o—1 E
| MT5C1606 —C ;
TRUTH TABLE
MODE TE | WE OUTPUT | POWER
STANDBY H | X HIGH-Z |STANDBY
READ L H Q ACTIVE
WRITE (1) L L HIGH-Z | ACTIVE
WRITE (2) L L D ACTIVE
NOTE: 1. MT5C1607 ONLY
2. MT5C1606 ONLY
MT5C1606/7 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. INC

MT5C1606/7

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss .............. -1V to +7V
Storage Temperature (Plastic) .................. -55°C to +150°C
Power DissSipation ..o 1w
Short Circuit Output Current ..........cccoccevecveeererernenes 50mA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C < TA <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.

INVHS 1SV4 .

DESCRIPTION CONDITIONS SYMBOL MIN - MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 v 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \" 1,2
Input Leakage Current OV <VIN< Vee ILi -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V <Vout < Vee
Output High Voltage loH = -4.0mA VoH 24 ‘ Vv 1
Output Low Voltage loL = 8.0mA VoL 0.4 \" 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vi; Voc = MAX
Current: Operating f=MAX = 1/1RC lcc 65 [160(150 |140|120|110|100| 90 | mA | 3, 14
Outputs Open
Power Supply CE = ViH; Voc = MAX
Current: Standby f=MAX = 1/'RC IsB1 20 (55|50 (4540 (35|30 | 25| mA| 14
Outputs Open
CE = Vce -0.2V; Vee = MAX
ViL< Vss +0.2V IsB2 04 (3|3 |3|3|3|3|3|mA|l 14
ViH2Vce-0.2V;f=0

CAPACITANCE

’ DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance T,=25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vce =5V Co 7 pF 4

MT5C1606/7.
REV. 11/91
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MICRON MT5C1606/7

TECHNOLOGY. INC

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5,13) (0°C < T, < 70°C; Vee = 5V £10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM |MIN [MAX | MIN [MAX [MIN |MAX | MIN | MAX | MIN | MAX |MIN [MAX | MIN |MAX | UNITS (NOTES
READ Cycle
READ cycle time ‘RC | 8 10 12 15 20 25 35 ns
Address access time tAA 8 10 12 15 20 25 35 | ns
Chip Enable access time tACE 7 9 10 12 15 20 30 ns
Output hold from address change| 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |'LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |tHZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time U | O 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 ns
WRITE Cycle
WRITE cycle time '‘weC | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'Icw | 8 9 10 12 15 20 25 ns
Address valid to end of write taw | 8 9 1 12 15 20 25 ns
Address setup time s | 0 0 0 0 0 0 0 ns
Address hold from end of write AH | 0 0 0 0 0 0 0 ns
WRITE pulse width wp | 7 8 9 12 15 18 20 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |1LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |tHZWE 4 5 5 6 8 8 8 ns 6
Write Enable to output valid AWE 10 12 14 17 20 25 35 ns
Data valid to output valid tADV 10 12 14 17 20 25 35 ns

*These specifications are preliminary.

MT5C1606/7 1 5 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

MT5C1606/7

AC TEST CONDITIONS

Input pulse levels ..........coocvvvnevccnnnnnnne.
Input rise and fall times
Input timing reference levels ...............cc.cene.... 1.5V
Output reference levels ...........ccoooveveeeeeveenennee. 1.5V
Output load ...See Figures 1 and 2

NOTES

All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

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 CL = 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 tHZWE is less than
‘LZWE.

G o

I

+5V
480

+5V
480

30 pF 5 pF

255 255

Fig. 1 OUTPUT LOAD
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. fRC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-171.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VbR 2 — \
CE>(Vec-0.2V) | Vec =2V |  lccor 95 250 UA

Data Retention Current VIN 2 (Vce -0.2V)

or<0.2v Vce = 3V 125 400 HA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
—. —
Veo \i 5V Von 4 sv/
tcor R

CE VH—
= WTIF -

[///] DON'T CARE

R UNDEFINED

L MT5C1606/7
‘| REV.11/91
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MICRON MT5C1606/7

READ CYCLE NO. 189

ADDR VALID

nvys 1sv4 B
A
S

Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8.10

trc

tACE
tLzcE HzCE

Q — HIGH-Z DATA VALID

tpy | tPD
| -———————| - |
lcc }L ‘ l

DON'T CARE

B uNDEFINED

MT5C1606/7 1 5 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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TECHNOLOGY, INC.

MT5C1606/7

WRITE CYCLE NO. 1

(Chip Enable Controlled)

twe

ADDR

taw

tas tcw tAH
CE X y
twp
WE W///W/ 7/7/7/\ it W/W/
'ps IDH
D DATA VALID >l<
tADV
1LZCE tawe
KXXXXKKRRY KKK
Q —— HIGH-Z KBRS DATA VALID
WRITE CYCLE NO. 2
(Write Enable Controlled) 7. 12
twe
ADDR
taw
tow tAH
| tas twp
= 4
WE X/ 7
\ 'ps
VS AN ANV NNV YA AN
OOOROROOONODNXY

I 0 0 AN DATAVALID

taDv

tHzwE
OO Y XXX XXXYXHXXHXHAKD
QA DATA ¥ALID
///| DON'T CARE
R unperineD
MT5C1606/7 1 5 5 Micron Technology, inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY, INC.

MT5C6404

SRAM

16K x 4 SRAM

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

¢ Single +5V +10% power supply

¢ Easy memory expansion with CE option

All inputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

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

PIN ASSIGNMENT (Top View)
22-Pin DIP
(A-6)
as 01 2] vee
A6 [|2 21 [] A4
A7 []3 20 ] A3
A8 [ 4 19 ] A2
A9 [| 5 18 ] A1
A10 [| 6 17 [] A0
Al ] 7 16 [] DQ4
A2 [|8 15 [] bQ3
A13 [|9 14 [] pQ2
CE [ 10 13 [] pQ1
vss [| 11 12 [] WE
24-Pin SOJ
(E-4)

A5 [} 1 24 [1 Vce
A6 [ 2 23 0 A4
A7 03 221 A3
A8 [ 4 21 0 A2
A9 []5 20 0 A1
A10[ 6 19 0 A0
A1 Q7 18 0 NC
A12 [ 8 17 0 DQ4
A130 9 16 1 DQ3
CE [ 10 15 0 DQ2
Ne O 11 14 0 DQ1
Vss [} 12 13 0 WE

Writing to these devices is accomplished when write

‘enable (WE) and CE inputs are both LOW. Reading is

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

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

MT5C6404
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MT5C6404

FUNCTIONAL BLOCK DIAGRAM
Vece GND
A1l —»
A3 » DQ4
_> N
A0 —» E é
o —| 3 65,536-BIT =
a MEMORY ARRAY o) '
(] ——— DQ1
A8 —» % Q
: guEg
A7 —»
aas
A6 —> O—
(LSB)
—7
WE

COLUMN DECODER

(LSB) POWER

Fr ot ottt o

A2 Al Al12 A13 A4 AO A5

TRUTH TABLE

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

MT5C6404 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 ‘58 ©1991, Micron Technology, Inc.



| MICRON MT5C6404

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
Power Dissipation ... 1W device at these or any other conditions above those indi-
Short Circuit Output Current . 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

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

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vcee +1 \ 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \" 1,2
Input Leakage Current 0V <ViNn<Vcc 1Lt -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vout £ Vce
Output High Voltage loH = -4.0mA VoH 2.4 Vv 1
Output Low Voltage - loL = 8.0mA VoL 0.4 \ 1
) MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < ViL; Vee = MAX
Current: Operating f=MAX =1/'RC lcc 65 |160|150 {140|{120{110|100| 90 | mA | 3, 14
Outputs Open
Power Supply CE = ViH; Vo = MAX
Current: Standby f=MAX =1/'RC IsB1 20 | 55|50 45|40 |35 |30|25| mA| 14
Outputs Open
CE > Vcc -0.2V; Vec = MAX
ViL £ Vss +0.2V IsB2 04| 3|3 313|133 |3]|mA| 14
ViH2Vee -0.2V; f=0

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

MT566404 1 Micron Technology, Inc., reservés the right to change products or specifications without notice.
REV. 11/91 '5 9 ©1991, Micron Technology, Inc.
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MICRON MT5C6404

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Voo = 5V £10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM | MIN [MAX | MIN |MAX |MIN [MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN |MAX | UNITS (NOTES
READ Cycle ’
READ cycle time 'RC | 8 10 12 15 20 25 35 ns
Address access time tAA 8 10 12 15 20 25 35 | ns
Chip Enable access time 'ACE 7 9 10 12 15 20 30 | ns
Output hold from address change| 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z |1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |tHZCE 4 5 6 7 8 8 8 [ ns |67
Chip Enable to power-up time PU | O 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 8 10 12 15 20 25 35 | ns
WRITE Cycle
WRITE cycle time we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write tcw | 8 9 10 12 15 20 25 ns
Address valid to end of write tAw | 8 9 11 12 ‘1 5 20 25 ns
Address setup time AS | 0 0 0 0 0 0 0 ns
Address hold from end of write tAH | 0 0 0 0 0 0 0 ns
WRITE pulse width twpi| 7 8 9 12 15 18 20 ns
WRITE pulse width wp2 | 8 9 10 14 18 20 25 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time 'DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |{LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z tHZWE 4 5 5 6 8 8 8 | ns 6

*These specifications are preliminary.

MT5C6404 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 '60 ) ©1991, Micron Technology, inc.
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MICRON

TECHNOLOGY, INC.

AC TEST CONDITIONS
Input pulse levels
Input rise and fall times ............ e 5ns
Input timing reference levels ...........c.ccovveunnnn. 1.5V
Output reference levels ..........cccceeevverececreennnnne. 1.5V

Output load

NOTES

. All voltages referenced to Vss (GND).

-3V for pulse width < 20ns.

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 CL = 5pF as in

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

state voltage.

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

SRR

o

MT5C6404
+5V +5V
480 480
Q Q
30 pF 5 pF

255 255

Fig. 1 OUTPUT LOAD
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 (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-173.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 — \"

CE > (Vec-0.2V) | Vec=2V|  lccor 95 250 HA
Data Retention Current Vin 2 (Vcc -0.2V)

or<0.2V Vee = 3V 125 400 HA
| Chip Deselect to Data 'CDR 0 — ns 4

Retention Time
Operation Recovery Time R RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee

4.5V

cDR

ST

R

Vor / g
DON'T CARE

R unoeriNeD

MT5C6404
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MT5C6404

- READ CYCLE NO. 18°
)
> - tRc |
n
.| ADDR VALID
2 TS—
toH
p ~
g Q PREVIOUS DATA VALID ATAVALD

READ CYCLE NO. 27.8.10

tRe

tACE
: t
tLzce HZCE

HIGH-Z DATA VALID

DQ

| -—————————|
Icc L : \ ’

DON'T CARE

@ UNDEFINED

MT5C6404 1 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 "6 ©1991, Micron Technology, Inc.
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WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe
ADDR
tAw
tas [ tew tAH
CE J\ 7
f twp1
= T Ly
. 'ps IDH !
D >l< DATA VALID J<
Q High-Z
WRITE CYCLE NO. 2
(Write Enable Controlled) 7 12
twe
ADDR
taw
| tcw taH
& 7 WJ& T,
I tas twp2
W KUk 7
tps tDH
D DATA VALID
tHzwE | tLzwe
Q HIGH-Z
DON'T CARE
B unpeFINED
5 :‘A;"slc‘s:g: 1'63 MicronTechnology,Inc,,reserves(herighnochangepm&g:xﬁr;g?‘n:;mgnyﬁzz
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MICRON

TECHNOLOGY, INC.

MT5C6405

SRAM

16K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

¢ Single +5V +10% power supply

* Easy memory expansion with CE and OE options

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

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

PIN ASSIGNMENT (Top View)

24-Pin DIP

(A7)
as 1~ 24 vee
A8 |2 23 [] A4
A7 [ 3 22 ] A3
A8 [ 4 21 (] A2
A9 |5 20 ] A1
A10 [| 6 19 [] Ao
A1 |7 18] NC
A2 [ 8 17 [ bQ4
A3 [l 9 16 [] D@3
CE [ 10 15 [] D@2
OE [ 11 14 [] Q1
Vss [[12  13[JWE

24-Pin SOJ

(E-4)

A5 [ 1 24 1 Vce
A6 ] 2 231 A4
A7 03 2[1A3
A8 [ 4 2100 A2
A9 []5 20 1 A1
A0 06 19 [1 A0
A1 Q7 18 I NC
A1210 8 17 1 DQ4
A13 09 16 1 DQ3
CE [ 10 15 1 DQ2
OE O 11 14 1 DO
Vss [ 12 13 0 WE

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

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

MT5C6405
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON MT5C6405

FUNCTIONAL BLOCK DIAGRAM

Vce GND

All —»
' DQ4
A3 —>»
A10 —» o n !
2 :
A —| O 65,536-BIT = ;
o MEMORY ARRAY o) . :
() DQ1
A8 —» % o
o
A7 —»
( o— CE
A6 —» 0—‘
(LSB) -
[ ct‘r OE
= AN WE
COLUMN DECODER
(LSB) POWER
tt t 1 1 t t =
A2 Al A12 A13 A4 A0 A5
TRUTH TABLE
MODE OE | CE | WE Da "~ POWER
STANDBY X H X HIGH-Z STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
'WRITE X L L D ACTIVE
ARA;\E;C‘S:/%C: 1 o 6 6 Micron Technology, Inc., reserves the right to change products @0; Sg‘e,c'&f;'g:."f ;;::zrgg r;:n;z
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MICRON

TECHNOLOGY. INC.

MT5C6405

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vce Supply Relative to Vss............... -1V to +7V
Storage Temperature (Plastic) .................... -55°C to +150°C
* Power Dissipation 1w
Short Circuit Output Current ............cccceeeeeerreererenns 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 < TA <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) Voitage Vi -0.5 0.8 \" 1,2
Input Leakage Current 0V <ViN< Vee 1L -5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 HA
0V < Vout < Vee
Output High Voltage loH = -4.0mA VoH 2.4 v 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vi; Voc = MAX B
Current: Operating f=MAX = 1/'RC lcc 65 |160(150|140(120|110 (100| 90 | mA | 3, 14
Outputs Open
Power Supply CE > Vin; Vee = MAX
Current: Standby f=MAX = 1/'RC IsB1 20 | 55|50 | 45|40 |35 |30 | 25| mA| 14
Outputs Open
CE = Vce -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 04 | 3|3 313 ]|3 3 3| mA| 14
ViH2Vce -0.2V;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance T,=25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vcec =5V Co 7 pF 4
g;’gcmi 1 '67 Micron Technology, Inc., reserves the right to change products é: gfcﬂﬁ;:n:evém;m:
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MICRON MT5C6405

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5,13) (0°C < TA <70°C; Vce = 5V £10%)

N

; -8* -10 -12 -15 -20 -25 -35

m DESCRIPTION

-'l SYM |MIN [MAX | MIN [MAX |[MIN [MAX | MIN [MAX | MIN | MAX | MIN |MAX |MIN (MAX | UNITS |NOTES

m READ Cycle

m READ cycle time ‘RC | 8 10 12 15 20 25 35 ns

E Address access time tAA 8 10 12 15 20 25 35 ns
Chip Enable access time tACE 7 9 10 12 15 20 30 ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z [1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |'HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time tPU | O 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 8 10 12 15 20 25 35 ns
Output Enable access time tAOE 3 4 5 6 7 8 15 | ns
Output Enable to output in Low-Z |1LZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |'HZOE 4 4 5 6 7 8 8 ns 6
WRITE Cycle ‘
WRITE cycle time ‘we | 8 10 12 15 |20 25 35 ns
Chip Enable to end of write 'tcw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 11 12 15 20 25 ns
Address setup time tAS [ 0 0 0 0 0 0 0 ns
Address hold from end of write tAH | 0 0 0 0 0 0 0 ns
WRITE pulse width WPt | 7 8 9 12 15 18 20 ns
WRITE pulse width twp2 | 8 9 10 14 18 20 25 ns
Data setup time DS | 5 6 7 8 | 10 |10 12 ns
Data hold time 'DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |1LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C6405 1 6 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = 8 ©1991, Micron Technology, Inc.
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MICRON MT5C6405

TECHNOL

AC TEST CONDITIONS oV oV
Input pulse levels ..........ccccceuivecernnnnnnnne. Vss to 3.0V aQ 480 aQ 480
Input rise and fall imes ............c.coeveveuevcireeeneen. 5ns 255 S0pF 255 5pF
Input timing reference levels .............ccccourennenen. 1.5V
Output reference levels............ccccoevrvereneereennnne. 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). 9. Device is continuously selected. All chip enables are
2. -3V for pulse width < 20ns. held in their active state.
3. Icc is dependent on output loading and cycle rates. 10. Address valid prior to or coincident with latest
4. This parameter is sampled. occurring chip enable.
5. Test conditions as specified with the output loading 11. 'RC = Read Cycle Time. o
as shown in Fig. 1 unless otherwise noted. 12. Chip enable (CE) and write enable (WE) can initiate
6. 'HZCE, 'HZWE and 'HZOE are specified with CL = and terminate a WRITE cycle.
5pF as in Fig. 2. Transition is measured £500mV from 13. For automotive, industrial and extended temperature
steady state voltage. specifications, refer to page 1-173.
7. Atany given temperature and voltage condition, 14. Typical values are measured at 5V, 25°C and 20ns
tHZCE is less than ‘LZCE. cycle time.

8. WE is HIGH for READ cycle.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VbR 2 — \"

CE > (Vec-0.2V) | Vec=2V|  lcopr 95 250 uA
Data Retention Current VIN 2 (Vcc -0.2V)

or<0.2v Vce = 3V 125 400 LA

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

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
\ 4.5V © 45V
Vee VbR
'cor R
S/ "/
DON'T CARE
R UNDEFINED
‘: MT5C6405 1 69 Micron Technology, Inc., reserves the right to change products or specifications without notice.
| REV.11/91 = ©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

MT5C6405

READ CYCLE NO. 189

tRc N
ADDR VALID >k
tAA g
tOH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
tRC
CE \ i
tAOE
Wz0E [ tHzoE
_ \ s
OE N\
tACE
tLzoE HZCE
DQ HIGH-Z ————W DATA VALID

lec

tPy l | tPD
| R dEEEEE——

DON'T CARE

R UNDEFINED

MT5C6405
REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
1 -70 ©1991, Micron Technology, Inc.
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MT5C6405

WRITE CYCLE NO. 1 -
(Write Enable Controlled) 7: 12
“
twe 5
ADDR -
tAw CD
| tow taH g
& 7/ m W, =
! tas twp1
WE XA | 1
ps tDH
D DATA VALID
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2
(Chip Enable Controlled)
twe
ADDR
taw
tAS i tow tAH
& \L 7
twp1
WE TN I,
tps toH
D DATA VALID P,
Q HIGH-Z
DON'T CARE
UNDEFINED
ety 1-71 e e O Do o Mieson Tocmetogy, e
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MT5C6405

WRITE CYCLE NO. 3
(Write Enable Controlled)

twe
ADDR a
tAw
I tow tAH
3 Wml i,
tAs twp2
W X 1
tps tDH
D DATA VALID
tHzwe | tLzwe
Q HIGH-Z
DON'T CARE
B unpeFiNED
gé'\s;:%ogf; 1 _72 Micron Technology, Inc., reserves the right to change products @?: g?m?;ﬁniemﬁg m



MICRON

TECHNOLOGY. INC.

MT5C6406/7

SRAM

16K x 4 SRAM

WITH SEPARATE INPUTS
AND OUTPUTS

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

* Single +5V £10% powersupply

¢ Easy memory expansion with CE1, CE2 and OE
options

¢ All inputs and outputs are TTL compatible

¢ MT5C6406 — output tracks input during WRITE

* MT5C6407 — output High-Z during WRITE

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
35ns access -35
* Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
| Micron offers chip enable (CE) on all organizations. This
| enhancement can place the outputs in High-Z for
| additional flexibility in system design. The x4 configuration
| features separate data input and output.

PIN ASSIGNMENT (Top View)

28-Pin DIP
(A-9)
As |1 ~ ] vee
A6 []2 27 [] A4
A7[|3 26 [] A3
A8 (|4 25 [] A2
A5 24 [] A1
A10[]6 23] A0
A7 22 [1p4
A28 21 {103
A13[}9 20 [] a4
D1 [} 10 19 [ a3
D211 18] a2
CEi [| 12 17 a1
CE[|13 16 {] WE
Vss [| 14 15 [] CE2
28-Pin SOJ
(E-8)

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

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

| MT5C6406/7

REV. 11/91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON ‘ MT5C6406/7

TECHNOLOGY, INC.

FUNCTIONAL BLOCK DIAGRAM

Vce GND

Al2 —» | y
A2 —>» - j :
a = g
o :F D1
A1l —> 8 ’ o '
A0 —» 8 65,536-BIT E
a MEMORY ARRAY 8
A —> = 3 ~ o
o Q :
p —| T L]f .
A7 = | (LSB) q.A_ Q1
{5
COLUMN DECODER FB%V‘\/IVEI\T
(LSB)
L A R R N o 3]
— CE2

Al A0 A13 A5 A3 A4 A6 ;ro-emossosmeosfeosmeesTooood

=
-
o
Q
=3
S
S
<
OOT
zl9l
m

o

TRUTH TABLE
MODE CET |CE2 | OE | WE | OUTPUT POWER
STANDBY | H X X X HIGH-Z | STANDBY
STANDBY | X H X X HIGH-Z | STANDBY
READ L L L H Q ACTIVE
READ L L | H H HIGH-Z ACTIVE
WRITE(1) | L L X L HIGH-Z ACTIVE
WRITE (2) | L L L L D ACTIVE
WRITE(2) | L L H L HIGH-Z ACTIVE

NOTE: - 1. MT5C6407 ONLY
2. MT5C6406 ONLY

MT5C6406/7 1 7 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.



MT5C6406/7

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
Power Dissipation 1w device at these or any other conditions above those indi- Tl
Short Circuit Output Curren 50mA cated in the operational sections of this specification is not >
implied. Exposure to absolute maximum rating conditions m
; for extended periods may affect reliability. —'
x 2
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS E
(0°C< T, < 70°C; Ve = 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 uA
Output Leakage Current Output(s) Disable ILo -5 5 HA
: 0V < Vour < Vee
! Output High Voltage loH = -4.0mA VoH 24 \" 1
.| Output Low Voltage loL = 8.0mA VoL 0.4 v 1
] | Wax
¥
8 DESCRIPTION CONDITIONS SYMBOL | TYP | -8 [-10 | -12 | -15 | -20 | -25 | -35 | UNITS| NOTES
Power Supply CE < Vui; Voe = MAX
: Current: Operating f=MAX = 1/1RC lec 65 | 160|150 |140|120|110 [100| 90 | mA | 3, 14
Outputs Open
“ | Power Supply CE > ViH; Vee = MAX :
Current: Standby f=MAX =1/RC IsB1 20 | 5550 | 45|40 (35 (30| 25| mA| 14
‘ Outputs Open
' CE = Vce -0.2V; Voc = MAX
Y ViL < Vss +0.2V IsB2 04 |33 |3|3|3(3|3|mA| 14
?J ViH>Vcc -0.2V;f=0
| CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vce =5V Co 7 pF 4
“ xz\s{cﬁ/ogs‘n 1 _7 5 Micron Technology, Inc., reserves the right to change products (;; xﬁmﬁ;ﬁ?ﬁeﬁx&&?ﬁxj




MICRON

TECHNOLOGY. INC.

- ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < TA <£70°C; Vcc =5V £10%)

; -8* -10 -12 -15 -20 -25 -35

m DESCRIPTION

_I SYM | MIN [MAX | MIN | MAX {MIN |MAX | MIN |MAX | MIN |MAX |MIN |MAX |MIN |MAX | UNITS |NOTES

m READ Cycle

m READ cycle time ‘RC 8 10 12 15 20 25 35 ns

> Address access time tAA 8 10 12 15 20 25 35 ns

g Chip Enable access time 'ACE 7 9 10 12 15 20 30 | ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z  |1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |HZCE 4 5 6 7 8 |- 8 8 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 0 ns
Chip disable to power-down time PD 8 10 12 15 20 25 35 ns
Output Enable access time tAQE 3 4 5 6 7 8 15 ns
Output Enable to output in Low-Z |'LZOE | 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |'HZOE 4 4 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time '‘we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write 'cw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 1 12 15 20 25 ns
Address setup time tAS | O 0 0 0 0 0 0 ns
Address hold from end of write AH | 0 0 0 0 0 0 0 ns
WRITE pulse width wp | 7 8 9 12 15 18 20 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to outputin Low-Z  |LZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z ~ |'HZWE 4 5 5 6 8 8 8 ns 6
Write Enable to output valid tAWE 10 12 14 17 20 25 35 ns
Data valid to output valid tADV 10 12 14 17 20 25 35 ns

*These specifications are preliminary.

MT5C6406/7 ) 1 76 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY, INC.

MT5C6406/7

AC TEST CONDITIONS
Input pulse levels ............cccovveicninennene Vss to 3.0V
Input rise and fall times ...........cccceevvinncveeinnen, 5ns
Input timing reference levels ..........ccccccoveuennnen. 1.5V
Output reference levels ..........cccceevieceerecernnene. 1.5V
Output load ........cccevevvrirerinnnns See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

3. Icc is 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, *HZWE and 'HZOE are specified with CL =

5pF as in Fig. 2. Transition is measured +500mV from

steady state voltage.

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

*

+5V
480

+5V

30 pF 5pF

255 255

Fig. 2 OUTPUT LOAD
EQUIVALENT

Fig. 1 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 (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-173.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcc for Retention Data Vor 2 — Vv
' CE > (Vec-0.2V) | Vec =2V |  Iccor 95 250 uA
Data Retention Current ViN 2(Vce -0.2V)
or<0.2vV Vce = 3V 125 400 uA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R RC ns 4,11
LOW Vcc DATA RETENTION WAVEFORM
DATA RETENTION MODE
Vee 4.5V Von 4, 5\/}
cbr tR
= T S/l
DON'T CARE
R unpeFINED
‘ 2;3016:/%61/7 1 _77 Micron Technology, Inc., reserves the right to change products (g; ggﬁsﬁgﬁa\g:m&?‘ﬁ:
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MT5C6406/7

READ CYCLE NO. 18°

tRe |
ADDR VALID J(
tAA |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 2 7.8.10
tRC
CE \ /l
tACE
LzoE [ tHZOE
_ \ )
OE \
ACE _
t zcE tHzCE
DQ HIGH-Z —————W DATA VALID

Py
i a—
lcc L

I tpD
4—-——"

DON'T CARE

B8 UNDEFINED

MT5C6406/7
REV. 11/91
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MICRON MT5C6406/7

TECHNOLOGY, INC

WRITE CYCLE NO. 1
(Chip Enable Controlled)

twe
ADDR
tAw
tAs tcw : tAH
cE \ }(
twp
WE 4
e T, HIITTTT,
'ps IbH
D ( DATA VALID j(
tADV
tLzce tAWE
FXXXXXXXKKKRK)
Q ——————— HIGH-Z ,t,:,2,:,2,:,:,:,:.:,:,:,:,0 DATA VALID
WRITE CYCLE NO. 2
(Write Enable Controlled) 7. 12
twe
ADDR N
tAw
tcw tAH
cE V)
& 7T, L A
| tas twp
S ) /
WE /) 7
'ps IbH |
V‘V‘V’V’VOVOVOV‘V‘V‘V.V.V‘V’V.VV.V.'.V.V’V’V.V ’V‘V‘V."V’V‘\ ’/‘V.V.V‘V.V‘V’V."V.'.V’V
D ?0?0?0,‘0?0?0?0?0?0?0?0?0.‘0’6?0?0?0?0,0?0?0?0?0? AAAAAAA 4 DATAVALID ‘0?0?0?0’0’0?0?0?0’0?0?0?
tapv I L zwe
tHzwE
OOOOBABXX XXX
A R A AR DATAVALID
/] DON'T CARE
% UNDEFINED
MT5C6406/7 1 79 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. INC.

MT5C2564

SRAM

64K x 4 SRAM

FEATURES

* High speed: 15, 20, 25, 30, 35 and 45ns

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

* Single +5V £10% power supply

* Easy memory expansion with CE option

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
15ns access -15
20ns access -20
25ns access . -25
30ns access -30
35ns access -35
45ns access -45
e Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ
Plastic SOIC (300 mil) SG

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L
¢ Temperature
Industrial ~ (-40°C to +85°C) IT

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers chip enable (CE) on 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
LOW. The device offers a reduced power standby mode

PIN ASSIGNMENT (Top View)
24-Pin DIP 24-Pin SOJ
(A-7) (E-4)
po [[1 ~ 24 vee A0 1 24 11 Vee
A1 Q2 23 A15
Al [l2 23 [] A15 A2 3 22 [1 A14
A2 [|3 22 [] A14 A3 4 210 A13
A4S 20 1 A12
A3 [| 4 21 (] A13 A5T] 6 19 0 A11
A6 7 18 1 A10
A4 [I's 20 [] A12 A7O 8 17 b pa4
A8 T[] 9 16 1 DQ3
As Qe 19 [} At A9 10 15 1 DQ2
A6 [|7 18 [] A0 CEQ M 14 0 DQ1
Vss ] 12 13 0 WE
A7 [| 8 17 [] DQ4 —_—
A8 [| 9 16 [] DQ3
A9 [} 10 15 [] bQ2
CE [| 11 14 [] pQ1
Vss [| 12 13 [] WE
24-Pin SOIC
(F-1)
AO g 1 24 £ Vee
Al ] 2 23 3 A15
A2 3 22 o A4
A3 | 4 21 o A13
Adc 5 20 o A12
A5 1 6 19 o A1
A6 7 18 = A10
A7 3 8 17 = DQ4
A8 1 9 16 = DQ3
A9 c— 10 15 o DQ2
CEco 11 14 o DAt
Vss 12 13 b WE

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

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL compatible.
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MICRON MT5C2564

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A12 —»

A1l —» DQ4

A10 —»>

A8 —»
262,144-BIT
MEMORY ARRAY

Dat

A3 —>

I/O CONTROL

HWQS(-%

ROW DECODER

Al —>»

A0 —» | (LSB)

COLUMN DECODER

(LSB) POWER

Ftr t t t t t 1 2=
A7 A6 A5 A4 A9 A15 Al4 A13
TRUTH TABLE
MODE CE WE Da POWER
STANDBY H X HIGH-Z | STANDBY
READ L H Q ACTIVE
WRITE L L D ACTIVE

MT5C2564 1 8 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY, INC

MT5C2564

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vss ...

Storage Temperature (Plastic)

Power Dissipation ............ccoe....

Short Circuit Output Current

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < TA <70°C; Vcc = 5V +10%)

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.

WVYHS 1SV4 .

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 \ 1,2
Input Leakage Current 0V < VIN < Vee 1L -5 5 uA
Output Leakage Current Output(s) Disabled ILo -5 5 HA
0V < Vout < Vee
Output High Voltage loH = -4.0mA VoH 2.4 \Y 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP |-15 |-20 |-25 | -30 |-35 | -45 |uNITS |NOTES
Power Supply CE < Vi; Voc = MAX
Current: Operating f=MAX = 1/RC lcc 75 |140.(120 {110 | 95 |90 | 90 | mA |3, 14
Outputs Open
Power Supply CE > Vi; Vo = MAX
Current: Standby f=MAX = 1/RC IsB1 11 |30 |30 {25 |25 (25 (25 |mA | 14
Outputs Open
CE > Vce -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 .04 |5 |5 |5 517 |7 |[mA| 14
ViH2Vce -0.2V;f=0

| CAPACITANCE

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

¢l MT5C2564
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MICRON MT5C2564

TECHNOLOGY. INC.

- ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5,13) (0°C<T, < 70°C; Ve = 5V £10%)

; . -15 -20 -25 -30 -35 -45
m DESCRIPTION
_‘ SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS NOTES
w READ Cycle
m READ cycle time RC 15 20 25 30 35 45 ns
E Address access time tAA 15 20 25 30 35 45 | ns
Chip Enable access time 'ACE 15 20 25 30 35 45 | ns
Output hold from address change | 'OH 3 A 3 5 5 5 5 ns
Chip Enable to output in Low-Z 'LZCE| 4 6 6 6 | 6 6 ns
Chip disable to output in High-Z | 'HZCE 8 9 9 12 15 18 | ns | 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 ns
Chip disable to power-down time PD 15 20 25 30 35 45 | ns
WRITE Cycle
WRITE cycle time twC 15 20 20 25 30 35 ns
Chip Enable to end of write tcw | 10 15 15 18 1 20 25 ns
Address valid to end of write AW | 10 15 15 18 20 25 ns
Address setup time AS 0 0 0 0 0 0 ns
Address hold from end of write 'AH 0 0 0 0 0 0 ns
WRITE pulse width ‘WPt | 10 15 15 18 20 25 ns
WRITE pulse width wp2 | 12 15 15 18 20 25 ns
Data setup time DS | 10 10 10 12 15 20 ns
Data hold time DH | 0 0 0 0 0 0 ns
Write disable to output in Low-Z | ILZWE | 4 5 5 5 5 5 ns
Write Enable to output in High-Z | tHZWE 7 10 10 12 15 18 | ns 6

MT5C2564 1 8 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. INC.

AC TEST CONDITIONS

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

Input timing reference levels ..............c...cvenee. 1.5V
Output reference levels ...........ccceeeerieceeiiinnn, 1.5V
Outputload .......ccccorvvrvrenrenns See Figures 1 and 2
NOTES
. All voltages referenced to Vss (GND).
-3V for pulse width < 20ns.

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.

6. 'HZCE and *HZWE are specified with CL = 5pF as in
Fig. 2. Transition is measured + 500mV from steady
state voltage.

7. Atany given temperature and voltage condition,

*HZCE is less than 'LZCE and 'tHZWE is less than

{LZWE.

Gl N

MT5C2564
+5V ) +5V
480 480
Q i )
255 - S0 pF 255 5pF

Fig. 1 OUTPUT LOAD
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 (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-175.

14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
1 Vcce for Retention Data VDR 2 — \"
CE=>(Vec-0.2V) | Vec=2V|  lccor 95 300 HA
Data Retention Current VIN 2 (Vee -0.2V)
or<0.2V Vce =3V 350 400 LA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,10

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee \ 45V

Vor

4.5VY

cDR

R

CE VmH—
E T -

= i

DON'T CARE

R UNDEFINED

MT5C2564
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MICRON MT5C2564

READ CYCLE NO. 18°

wvys 1sv4 B

- 'RC o
ADDR VALID
tAA g
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8 10

trc
CE '\ ]
tACE R
t zcE tHZCE>
ba HIGH-Z DATA VALID D

Py | tpp
I EEE—
Icc Jf \ l

DON'T CARE

X UNDEFINED

MT5C2564 1 86 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.



| MT5C2564

MT5C2564

WRITE CYCLE NO. 1
(Chip Enable Controlled)

CE \L }(
e JIITTTTTTTTTTTTT N L
WRITE CYCLE NO. 2
(Write Enable Controlled) 7. 12
ADDR D : )\
L tow taH
& 7/7/77/7/7/)LI : ‘ LT
N !
tHzWE L_’LZL’

DONT CARE

B unpEFINED

h . 1 87 Micron Technology, Inc.; reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY, INC.

MT5C2565

SRAM

64K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

* High speed: 15, 20, 25, 30, 35, and 45ns

¢ 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
15ns access -15
20ns access - 20
25ns access -25
30ns access -30
35ns access : -35
45ns access -45
¢ Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION
The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
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) on

this organization. These enhancements can place the out-
puts in High-Z for additional flexibility in system design.

PIN ASSIGNMENT (Top View)

28-Pin DIP

(A-9)

NC []1 ~ 28] veo
A0 fl2 27 (] A15
A3 26 [] A4
A2 (4 251] A13
A3[]5 24 ] M2
Adfl6 23 [] A1
As[|7 22 [] A0
A6[]8 21 [] NC

A7[l9 20 [I NC

A8 [] 10 19 [] pQ4
A9 [] 11 18 [] pQ3
CE[]12 17 [] D@2
OE[| 13 16 [] bQ1
Vss [| 14 15 [] WE

28-Pin SOJ
(E-8)

NC [ 1 2801 Vee
Ao 2 2701 A15
A1 Q3 261 A14
A2 4 250 A13
A3 05 2471 A12
A4 06 2310 A1
As O 7 22[1 A10
A6 8 211 NC

A7 09 201 NC

A8 [] 10 1901 DQ4
A9 O 11 181 DQ3
CE [] 12 170 DQ2
OE [ 13 16 [1 DQ1
Vss [ 14 150 WE

Writing to these devices is accomplished when write
enable (WE) and CE inputs are both LOW. Reading is
accomplished when WE remains HIGH and CE and OE go
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 +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C2565
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MICRON MT5C2565

FUNCTIONAL BLOCK DIAGRAM

Vcee GND

oo

A1l —»
A0 —» DQ4
mz —|
a D
A —| O T
O 262,144-BIT E
LD MEMORY ARRAY &
A= O pQ1
0 Q
o =
A2 —>
Al ' { i CE
—_
0 —»| (LSB)

5
77
AR

COLUMN DECODER

(LSB) POWER

rt 1 t t t t t 2
A7 A6 A5 A4 A9 A15 Al4 A13
TRUTH TABLE
MODE OF CE WE DQ POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C2565 1 9 0 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MT5C2565

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss .............. -1V to +7V
Storage Temperature (Plastic) .................... -55°C to +150°C
Power Dissipation ........ reeieessessesarsrseressnsrane W .
Short Circuit Output Current ...............occeeerrecrirereeens 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; Vec = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce+1 v 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2
Input Leakage Current 0V <Vin<Vee 1Lt -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 pA
0V < Vout £ Vee
Output High Voltage ' loH = -4.0mA Vo 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 v 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP |-15 |-20 |-25 | -30 | -35 |-45 |uNITS |NOTES
Power Supply CE < Vu; Veo = MAX
Current: Operating f=MAX = 1/RC lcc 75 {140 (120 {110 95|90 | 90 | mA |3, 14

Outputs Open
Power Supply CE = Viy; Vee = MAX
Current: Standby f=MAX = 1/'RC IsB1 11 |30 |30 |25 | 25|25 |25 | mA | 14

Outputs Open

CE > Vce -0.2V; Vee = MAX
ViL £ Vss +0.2V IsB2 04 |5 |5 |5 517 |7 |mA| 14
ViH>Vcec -0.2V;f=0 :

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

REV 1 1-91

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1991, Micron Technology, Inc.
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MICRON

TECHNOLOGY, INC.

MT5C2565

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Ve = 5V +10%)

-15 -20 -25 -30 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX (UNITS |NOTES
READ Cycle
READ cycle time RC 15 20 25 30 35 45 ns
Address access time tAA 15 20 25 30 35 45 | ns
Chip Enable access time tACE 15 20 25 30 35 45 ns
Output hold from address change | 'OH 3 3 5 5 5 5 ns
Chip Enable to outputin Low-Z | 'LZCE | 4 6 6 6 6 6 ns
Chip disable to output in High-Z | tHZCE 8 9 9 12 15 18 | ns | 6,7
Chip Enable to power-up time Py 0 0 0 0 0 ‘ 0 ns
Chip disable to power-down time | 'PD 15 20 25 30 35 45 | ns
Output Enable access time tAOE 8 8 8 10 12 15 | ns
Output Enable to output in Low-Z | ILZOE | 0 0 0 0 0 >0 ns
Output disable to out put in High-Z | tHZOE 6 7 7 10 12 15 | ns
WRITE Cycle
WRITE cycle time we 15 20 20 25 30 35 ns
Chip Enable to end of write tcw 10 15 15 18 20 25 ns
Address valid to end of write AW 10 15 15 18 20 25 ns
Address setup time tAS 0 0 0 0 0 0 ns
Address hold from end of write tAH 0 .0 0 0 0 ] ns
WRITE pulse width twp1 10 15 15 18 20 25 ns
WRITE pulse width wp2 | 12 15 15 18 20 25 ns
Data setup time DS 7 10 10 12 15 20 ns
Data hold time DH 0 0 0 0 0 0 ns
Write disable to output in Low-Z |{1LZWE| 4 5 5 5 5 5 ns
Write Enable to output in High-Z |tHZWE 7 10 10 12 15 18 | ns 6
i 1-92 e e e e e B Vit agno. .



MICRON

TECHNOLOGY. INC.

AC TEST CONDITIONS
Input pulse levels ...........ccoovevrerieennennne Vss to 3.0V
Input rise and fall imes ..........cccoccvvvecenerernrnnn, 5ns
Input timing reference levels ...........cccceveuennee.. 1.5V
Output reference levels.............cceveeereiveenenenee. 1.5V
Output load ......cccocevverirenrrnnnns See Figures 1 and 2

NOTES

1. All voltages referenced to Vss (GND).

2. -3V for pulse width < 20ns.

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, *HZOE and ‘HZWE are specified with CL =

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
{LZWE.

o

MT5C2565
+5V +5V
480 480
Q Q
255 30pF 255 5pF

Fig. 1 OUTPUT LOAD
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. tRC = Read Cycle Time.

12. Chip enable (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-175.

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

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data Vor 2 — \
CE>(Vcc-0.2V) | Vec =2V |  lccor 95 300 HA

Data Retention Current VIN 2 (Vcc -0.2V)

or<0.2V Vce = 3V 350 400 pA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R RC . ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
Voi — \ 45V asvy

Vor

{CDR

R

GE VH-— \
CE ViL —/

DON'T CARE

K% UNDEFINED

MT5C2565
REV. 11/91
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MICRON

MT5C2565

READ CYCLE NO. 18°

tRC N
ADDR VALID
tAA |
toH i
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
tre
== \ [——————
CE N £
tACE
WzoE | tHZOE
— \ }/
OE K
tACE
tLzce tHzCE
bQ HIGH-Z @ DATA VALID -

"ty
B ASEE————
Icc J/

| tpD l
e o

///| DON'T CARE

B unDEFINED

MT5C2565
REV. 11/91
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MT5C2565

WRITE CYCLE NO. 1
(Write Enable Controlled) 7. 12

twe
ADDR 3
taw
I tow tAH

-

T

| tas twp1
" V) !
: bs DH
D - DATA VALID
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2

(Chip Enable Controlled)

twe

ADDR >

tAw ,
tas | fow tAH

Y I R /I,

DON'T CARE

R unDEFINED

/| MT5C2565 1 9 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
1 REV. 11/91 - ©1991, Micron Technology, inc.

INVHS 1SV4 B



wvys 1sv4d B

MICRON MT5C2565

WRITE CYCLE NO. 3
(Write Enable Controlled) 7. 12

twe
ADDR ) )
taw
[ fcw taH
G 7/7/7////% L
tas twp2
WE XUk i
tps tDH
D DATA VALID .
tHzZwE I tzwe
Q HIGH-Z
DON'T CARE
B unperFiNeED
g;’gcﬁ)gs‘ 1 _9 6 Micron Technology, Inc., reserves the right to change products g; 95;18,“&?;';"75 ;m&\g{oﬁz



MICRON

TECHNOLOGY, INC.

MT5C1005

SRAM

256K x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 20, 25, 35 and 45ns

* 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 Output Enable access time: 8ns

OPTIONS MARKING .
¢ Timing

20ns access -20

25ns access -25

35ns access -35

45ns access -45
* Packages

Plastic DIP (400 mil) None

Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L
¢ Temperature
Industrial ~ (-40°C to +85°C) IT

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell:
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
enhancement can place the outputs in High-Z for addi-
tional flexibility in system design.

PIN ASSIGNMENT (Top View)
28-Pin DIP
(A-10)

A7 1 28 jVoc

A8 [|2 210 A6

A9 (13 26 [ A5
A10 [ 4 25() A4

A1 5 2411 A3
A2 |6 23[1 A2
A13 7 S22 At
A4 8 211 A0
A5 [l 9 201 NC
A6 [ 10 191 DQ4
A17 |11 18 1 bQ3
ﬁ 12 17 [l b@2
OE ] 13 16 1 D1
Vss [} 14 15 [] WE

28-Pin SOJ

(E-9)

A7 1 28 [ Vee
A8 [] 2 27 [1 A6
A9 [ 3 2% ] A5
At0 ] 4 25 [1 A4
A1 Q5 % [1A3
A2[6 23 1 A2
A13[ 7 2 [0 Al
Al4(] 8 © 21 A0
A15[] 9 20 0 NC
At 10 190 DQ4
A7 [ 1 18 1 DQ3
CE( 12 17 1 DQ2
OE g1 16 1 DQ1
Vss [] 14 15 0 WE

_ 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 go LOW. Thedevice offers areduced power standby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

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

MT5C1005
REV. 11/91
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MICRON MT5C1005

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A5 —p

A2 —>

A13 —> DQ4

A12 —>»

A9 —>»

1,048,576-BIT
MEMORY ARRAY

DQ1

I/0 CONTROL

ROW DECODER

a1 —| (LSB)

o OE
—C WE
(LSB)  |POWER

DOWN
(/N S SR N NN N Y

At4 A17 A16 A15 A0 A10 A8

COLUMN DECODER

NOTE: The two least significant row address bits (A11 and A3) are encoded using a gray code.

TRUTH TABLE
MODE OF CE WE Da POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C1005 1 98 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ®©1991, Micron Technology, Inc.



MICRON MT5C1005

TECHNOLOGY, INC.

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Vcc Supply Relative to Vs .............. -1V to +7V mum Ratings” may cause permanent damage to the device.
Storage Temperature (Plastic) ........c.cc..oneee -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation .................ocooreeeeeen 1w device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

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

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vee+1 Vv 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <Vin<Vee 1L -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vout £ Vee
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION ] CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES
Power Supply CE < Vu; Vce = MAX
Current: Operating f=MAX =1/1RC lcc 95 | 140 | 125 | 115 | 110 mA 3,14
Outputs Open
Power Supply CE = ViH; Vce = MAX
Current: Standby f=MAX =1/RC IsB1 17 35 | 30 | 25 | 25 mA 14
Outputs Open
‘CE 2 Vcc -0.2V; Vec = MAX
ViL £ Vss +0.2V IsB2 0.4 5 5 5 5 mA 14
Vi =Vcec -0.2V;f=0
CE 2 Vce -0.2V; Vee = MAX

“L” version only ViL £ Vss +0.2V IsB2 03 | 15 |15 |15 | 15 mA

ViH2>Veec -0.2V;f=0

CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance T,=25°C, f=1MHz Ci 8 - pF 4
Output Capacitance Vee =5V Co 8 pF 4

MT5C1005 1 99 Micron Technology, Inc., reserves the right to change products or spaoiﬁcaﬁons without notice.
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MICRON MT5C1005

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Voo = 5V +10%)

20 -25 -35 -45
DESCRIPTION
4 SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
READ cycle time RC 20 25 35 45 ns
Address access time tAA 20 25 35 45 ns
Chip Enable access time tACE 20 25 35 45 ns
Output hold from address change tOH 5 5 5 5 ns
Chip Enable to output in Low-Z ILZCE 5 5 5 5 ns
Chip disable to output in High-Z tHZCE 8 10 15 18 ns 6,7
Chip Enable to power-up time tPU 0 0 0 0 ns
Chip disable to power-down time PD 20 25 35 45 ns
Output Enable access time tAQOE 6 8 12 15 ns
Output Enable to output in Low-Z 1L.ZOE 0 0 0 0 ns
Output disable to output in High-Z 'HZOE 6 10 12 15 ns 6
WRITE Cycle
WRITE cycle time we 20 25 35 45 ns
Chip Enable to end of write tcw 12 15 20 25 ns
Address valid to end of write taw 12 | 15 20 25 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 12 15 20 25 ns
WRITE pulse width ' tWF"2 15 15 20 25 ns
Data setup time DS 8 10 15 20 ns
Data hold time DH 0 0 0 0 - ns
Write disable to output in Low-Z 1LZWE 5 | 5 5 5 ns
Write Enable to output in High-Z tHZWE 0 8 ’ 0 10 0 15 0 18 ns 6,7

MT5C1005 1 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - 00 ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY, INC.

MT5C1005

AC TEST CONDITIONS

+5V

Input pulse levels ...
Input rise and fall times

Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD

EQUIVALENT EQUIVALENT

Input timing reference levels ...........ccccoovrneen. 1.5V
Output reference levels ............ccceeveereiveevenenee. 1.5V
Output 10ad .......cccevrevrrenerirenene See Figures 1 and 2
NOTES
. All voltages referenced to Vss (GND).
-3V for pulse width < 20ns.

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.

tHZCE, tHZOE and 'HZWE are specified with

CL = 5pF as in Fig. 2. Transition is measured +500mV
from steady state voltage.

7. Atany given temperature and voltage condition,
*HZCE is less than 'LZCE and tHZWE is less than
‘LZWE.

G0N

S

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 (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-177.

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

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VbR 2 — v

CE =2 (Vec-0.2V) | Vec =2V |  lcopr 35 200 pA
Data Retention Current Vin 2 (Vee -0.2V) | Vec = 3V 70 400 uA

or<0.2V Vce =5V 250 1,300 uA

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

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
vee T\ 45V Von 45V,
fcDR R
S/ /)
f ta
/| DON'T CARE
R UNDEFINED
MT5C1005 - 1 1 01 Micron Technology, inc., reserves the right to change products or ifications without notice.
REV. 11/91 = ©1991, Micron Technology, inc.
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MT5C1005

READ CYCLE NO. 189

trc |
ADDR VALID >l<
tAA !
| toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
tRc
CE N\ /]
tAOE
L z0E | HZOE
_ \ )
OF \
tACE
t zcE tHzce
DQ HIGH-Z @( DATA VALID )

tpy
B EE——
lcc J/

////| DON'T CARE

R UNDEFINED

MT5C1005
REV. 11/91

1-102
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MT5C1005

WRITE CYCLE NO. 1 -
(Write Enable Controlled) 12
twe ;
ADDR (D
taw _I
[ fow tAH %
= T L >
| tas twp1 ‘ g
e A 1
Ds toH
D DATA VALID
Q HIGH-Z -
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2

(Chip Enable Controlled)

twe

ADDR

taw
tas i tow tAH

Ve [T, I,

DON'T CARE

R unpEFINED

MTEC1005 1 1 03 Micron Technology, inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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MT5C1005

WRITE CYCLE NO. 3
(Write Enable Controlled) 7. 12
twe
ADDR ) Jﬁ
tAw
| tcw tAH
o WW )
tAs twp2
Ve Y 1
ps tOH
D : DATA VALID
tHZWE | Y ZwE
Q HIGH-Z
DON'T CARE
@ UNDEFINED
ggst‘»: ?/%51 1 _1 04 Micron Technology, Inc., reserves the right to change products (g: gsg:cmic;z:n? ev;m;u;&otmlci



MICRON

TECHNOLOGY, INC.

ADVANCE

MT5C4005

SRAM

1 MEG x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

* High speed: 20, 25, 35 and 55ns

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

* Single +5V £10% power supply o

* Easy memory expansion with CE and OE options

¢ All inputs and outputs are TTL compatible

¢ Fast Output Enable access time: 8ns

OPTIONS MARKING
¢ Timing

20ns access -20

25ns access -25

35ns access -35

55ns access -55
® Packages

Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
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.

PIN ASSIGNMENT (Top View)

32-Pin SOJ
(E-11)

32 0 Vee
31 [0 A12
30 0 A13
29 0 A14
0 A15

27 0 A16

26 0 A17

25 0 NC

24 0 NC
10 23 0 A18
0 A19
21 1 DQ1
20 p DQ2
0 DQ3
18 1 DQ4
17 1 WE

CLww®NOOOLRWWNMIZ O
v N e O s 5 e O O v T e N e O s O s O s R e A s O ot O
: O OO ~NO U B WN—

N N

N o

%%§3>>>2>>>>>>>

P O G Gy
DA WN
—_

(=]

<
[
(7]

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 go LOW. The deviceoffersareduced powerstandby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

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

MT5C4005
REV. 11/91

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

TECHNOLOGY. INC

ADVANCE
MT5C4105

SRAM

1 MEG x 4 SRAM

WITH OUTPUT ENABLE

FEATURES

* High speed: 12, 15 and 17ns

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

¢ Multiple center power and ground pins

¢ Single +5V +10% power supply .

¢ Easy memory expansion with CE and OE options

¢ Allinputs and outputs are TTL compatible

¢ Fast Output Enable access time: 6ns

OPTIONS MARKING
¢ Timing

12ns access -12

15ns access ) -15

17ns access -17
¢ Packages

Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L
¢ Temperature
Industrial  (-40°C to +85°C) IT

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

This device offers multiple center and ground pins for
very high performance. For flexibility in high-speed memory
applications, Micron offers chip enable (CE) capability.
This enhancement can place the outputs in High-Z for
additional flexibility in system design.

PIN ASSIGNMENT (Top View)

32-Pin SOJ
(E-11)

A4 01 32 A5

A3 2 31 p A6

A2 3 30 p A7

A1 04 29 0 A8
A0 Q5 280 A9
CE Q6 27 g OE
DQ1 Q7 26 0 DQ4
Vce [0 8 25 1 Vss
Vss ]9 24 1 Vce
DQ2 ] 10 23 0 DQ3
WE O 11 22 0 A10
A19 112 21 0 A1
A18 [ 13 20 0 A12
A17 0 14 19 0 A13
A16 015 18 0 A14
A15 ] 16 17 0 NC

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 (OF)
and CE go LOW. Thedevice offers areduced power standby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

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

MT5C4105
REV. 11/91

1-107
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MICRON

TECHNOLOGY, INC.

MT5C1608

SRAM

2K x 8 SRAM

FEATURES

¢ High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

¢ Single +5V +10% power supply

¢ Easy memory expansion with CE and OE options

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access ) -20
25ns access -25
35ns access -35
® Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Auvailable in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

i GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
i| power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

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

PIN ASSIGNMENT (Top View)
24-Pin DIP
(A7)
a1~ 2]l vee
A6 ] 2 23 [] A8
As[] 3 22 [] A9
A4l 4 21 [| WE
A3l 5 20 [] O
A2 (] 6 19 [] A10
A7 18 [] CE

A0 [l 8 17 [] bas
pai[| 9 16 ] Q7
paz [| 10 15 [] DQs
Da3 [| 11 14 [] Qs
vss [| 12 13 [] bQ4
24-Pin SOJ

(E-4)
A7 01 24 [1 Vee
A6 02 23 [1 A8
A5 [0 3 220 A9
A4 Tl 4 21 0 WE
A3 5 20 0 OE
A2[]6 190 /_Alo
Al 07 18 0 CE
A0 8 17 0 DQ8
DQt1 O 9 16 0 DQ7
DQ2 [ 10 15 1 DQ6
DQ3 O 11 14 0 DQ5
Vss [] 12 13 0 DQ4

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

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

| mTsC1608
| REV. 1191

1-109
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MICRON MT5C1608

- FUNCTlONAL BLOCK DIAGRAM
M
> Vee GND
»n
— } |
(7))
= v) A —
> " Das
g A —» .
A2 —» E g:)J é
A3 —» 8 16,384-BIT E .
"'D" MEMORY ARRAY o) .
(&) ——— DQ1
A4 —> % Q
¢ i
A5 —>»
( lo——e— CE
A6 —» . 0—‘

(LSB)

(LSB) POWER

COLUMN DECODER

T T T T DOWN
A0 A8 A10 A7
TRUTH TABLE
MODE OFE | CE | WE Da POWER
STANDBY X H X | HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H | HIGH-Z | ACTIVE
WRITE X L L D ACTIVE

MT5C1608 1 1 1 0 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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TECHNOLOGY. INC.

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....n... -55°C to +150°C This is a stress rating only and functional operation of the
Power Dissipation AW device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

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

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 A" 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \ 1,2
Input Leakage Current 0V < ViIN< Vee ILi -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 MA
0V < Vout £ Vce
Output High Voltage lon = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 \' 1
1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 |-25 | -35 | UNITS| NOTES
Power Supply CE < Vi; Vce = MAX
Current: Operating f=MAX =1/1RC lcc 65 |160(150 |140(120|110 (100 90 | mA | 3,14
Outputs Open
Power Supply CE = ViH; Vce = MAX
Current: Standby f=MAX =1/RC IsB1 20 | 55|50 | 45|40 |35 |30 25| mA| 14
Outputs Open
CE > Vcc -0.2V; Vee = MAX
ViL < Vss +0.2V IsB2 04|13 |3 |3|3|3|3|3|mAl|l 14
ViH2Vcec-0.2V;f=0

| CAPACITANCE

‘ DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES

‘ Input Capacitance TA =25°C,f=1MHz Ci 5 pF 4
Output Capacitance Vcc =5V Co 7 pF 4

MT5C1608 1 1 1 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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MICRON MT5C1608

TECHNOLOGY, INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5,13) (0°C < T, <70°C; Voo = 5V +10%)

-8* -10 -12 -15 -20 -25 -35
DESCRIPTION
SYM |MIN |MAX | MIN |MAX |MIN [MAX | MIN [MAX | MIN [MAX |MIN |MAX [MIN |MAX | UNITS (NOTES
READ Cycle
READ cycle time 'RC | 8 10 12 15 20 25 35 ns
Address access time tAA 8 10 12 15 20 25 35 ns
Chip Enable access time 'ACE 7 9 10 12 15 120 30 ns
Output hold from address change | 'OH | 3 3 3 3 3 3 3 ns
Chip Enable to output in Low-Z [1LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |tHZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time tPU 0 0 0 0 0 0 0 ns
Chip disable to power-down time | 'PD 8 10 12 15 20 25 35 ns
Output Enable access time tAOE 4 5 6 7 8 8 15 ns
Output' Enable to output in Low-Z |1LZOE| 0 0 0 0 0 0 0 ns
Output disable to output in High-Z |'HZOE 4 5 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time '‘we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write tcw | 8 9 10 12 15 20 25 ns
Address valid to end of write taw | 8 9 11 12 15 20 25 ns
Address setup time tAS | 0 0 0 0 0 0 0 ns
Address hold from end of write tAH | 0 0 0 0 0 0 0 ns
WRITE pulse width WPt | 7 8 9 12 15 18 20 ns
WRITE pulse width wpP2 | 8 9 10 14 18 20 25 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 0 0 ns
Write disable to output in Low-Z |ILZWE| 2 2 2 2 2 2 2 ns
Write Enable to output in High-Z |tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C1608 1 1 1 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.



MICRON MT5C1608

TECHNOLOGY, INC

AC TEST CONDITIONS v v
Input pulse levels .........ccccevercveverinnnne Vss to 3.0V Q 480 a 480
Input rise and fall HMeS ......c.coceivveeeverereeererreeenns 5ns 255 - 30PF 255 5pF
Input timing reference levels .............c.ccoeiinnnne. 1.5V
Output reference levels ............ccccciveeiiieenrenene. 1.5V . .
: Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
OUtpUt load .....coceeiveeeiieeeis See Fvgure§ 1and2 EQUIVALENT EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 20ns. 9. Device is continuously selected. All chip enables are
3. Icc is 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. o
6. 'HZCE, 'HZWE and *HZOE are specified with CL 12. Chip enable (CE) and write enable (WE) can initiate
= 5pF as in Fig. 2. Transition is measured + 500mV and terminate a WRITE cycle.
from steady state voltage. 13. For automotive, industrial and extended temperature
7. Atany given temperature and voltage condition, . specifications, refer to page 1-171.
*HZCE is less than ‘LZCE. 14. Typical values are measured at 5V, 25°C and 20ns
cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 — \'

CE > (Vcc -0.2V) | Vec =2V |  Iccor 95 250 WA
Data Retention Current Vin 2 (Vee -0.2V)

or<0.2V Vce =3V 125 400 uHA

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

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

\| 4.5V 4.5VY

'coR R
NS/ g S/
DON'T CARE

R UNDEFINED

Vee

MT5C1608 1 1 1 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C1608

READ CYCLE NO. 1859

tRc |

ADDR VALID

wvys 1sv4 B
>< ]

Q ‘ PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

tRc
CE N 1
tAOE
1L.zoE o | 3 tHZOE;

- \
OE N

tacE

t

tLzce HZCE

ba HIGH-Z ———“‘@ DATA VALID

Py l trD
|
Icc ]lf \|

DON'T CARE

B UNDEFINED

MT5C1608 1 1 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C1608

WRITE CYCLE NO. 1
(Write Enable Controlled) 12

ADDR \; IAW
= T m | S
= Y !

NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled)

&= jL 1
WE 1IN, HULTHTITTIII
D DATA VALID \

DON'T CARE

R UNDEFINED

MT5C1608 1 1 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - 5 ©1991, Micron Technology, Inc.
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MICRON MT5C1608

WRITE CYCLE NO. 3
(Write Enable Controlled) 7 2

twe
ADDR A
taw
| tcw tAH

wvuys 1sv4

:
J

T

| s twpz
e XU/ T
'ps 'DH
D : DATA VALID
HzZWE l Lzwe
Q HIGH-Z
///| DON'T CARE
B unpeFINED
MT5C1608 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 1 ‘1 1 6 ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY, INC.

MT5C6408

8K x 8 SRAM

FEATURES

* High speed: 8, 10, 12, 15, 20, 25 and 35ns

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

¢ Single +5V £10% power supply

* Easy memory expansion with CE1, CE2 and OF
options

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
8ns access (preliminary) -8
10ns access -10
12ns access -12
15ns access -15
20ns access -20
25ns access -25
30ns access -30
35ns access -35
¢ Packages
Plastic DIP (300 mil) None
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
|| Micron SRAMs are fabricated using double-layer metal,
/| double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers two chip enables on the x8 organizations. This
enhancement can place the outputs in High-Z for
additional flexibility in system design.

PIN ASSIGNMENT (Top View)
28-Pin DIP
(A-9)

A~
NC [] 1 28 [] Vee
A2 2 27 | WE
A7(]3 26 [] CE2
A6 [} 4 25 [] A8
As[]5 24 [] A9
A4ll6 23 [] A11
A3[]7 22 []OE
A2 (|8 21 [JA10
A1 [l9 20 [JCE1
Ao [ 10 19 [] DQ8
pat [| 11 18 [ DQ7
DQ2 [ 12 17 [] DQ6
pQ3 [| 13 16 [] DQ5
Vss [| 14 15 [] DQ4
28-Pin SOJ
(E-8)

NC [ 1 2 3 Vee
A22 27 I WE
A7 (3 2 [1 CE2
A6 [ 4 2501 A8
A5 (5 241 A9
A4 06 23 1 A11
A3 Q7 21 OE
A2 (8 21§ A10
A9 20 I CEA
Ao [ 10 19 1 DQ8
pQt g1 18 0 bQ7
D@2 [ 12 17 0 bas
DQ3 [ 13 16 1 DQ5
Vss [ 14 15 0 DQ4

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

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

MT5C6408
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MICRON MT5C6408

TECHNOLOGY, INC.

FUNCTIONAL BLOCK DIAGRAM

Vce GND

A2 —»
DQ8
A8 —p
A3 —> o _,
a o)
o) o
M —| O 65,536-BIT E
a MEMORY ARRAY o}
(&) DQ1
A5 —p % g
o
A6 —p
_Co—.—- CEf
CE2
A7 —> O—
(LSB) _
o —
! WE
COLUMN DECODER
(LSB) POWER
Pt ot ottt o
A9 A1 A1 A0 A10 A12 °
TRUTH TABLE
MODE CE1 |CE2 | OE | WE DO POWER
STANDBY H X X X HIGH-Z STANDBY
STANDBY X L X X HIGH-Z STANDBY
READ L H H L Q ACTIVE
READ L H H H HIGH-Z ACTIVE
WRITE L H L X D ACTIVE

MT5C6408 1 1 1 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

MT5C6408

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc supply relative to Vss.......... -1.0V to +7.0V
Storage Temperature (Plastic)

Power Dissipation ...

.................... -55°C to +150°C

1w

Short Circuit Output Current

50mA

for extended periods may affect reliability.

*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

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < T, 70°C; Ve = 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<Vce 1L -5 5 A
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 v 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -8 |-10 | -12 | -15 | -20 | -25 | -35 | UNITS | NOTES
Power Supply CE < Vi; Voc = MAX
Current: Operating f=MAX =1/RC lec 65 |160(150 [140(120(110 {100| 90 | mA | 3, 14
Outputs Open
Power Supply CE 2 Vi; Voc = MAX
Current: Standby f=MAX = 1/'RC IsB1 20 | 55|50 | 45|40 |35 (30| 25| mA| 14
Outputs Open
CE 2 Vce -0.2V; Vee = MAX
ViL £ Vss +0.2V IsB2 04 | 3|3 3|38 3 3| mA| 14
ViH2Vcc-0.2V;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C, f=1MHz Ci 5 pF 4
Output Capacitance Vce =5V Co 7 pF 4
g;‘s/cm 1 _1 1 9 ‘ Micron Technology, Inc., reserves the right to change products @c):: ;gmggznﬁevé:h"g:ﬁgr;ot:ﬁ:
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MICRON MT5C6408

TECHNOLOGY, INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Vico = 5V £10%)

_

; -8* -10 -12 -15 -20 -25 -35

m DESCRIPTION

—l SYM | MIN [MAX | MIN | MAX |MIN [MAX | MIN [ MAX | MIN | MAX | MIN |MAX |MIN [MAX | UNITS |NOTES

m READ Cycle

m READ cycle time 'RC | 8 10 12 15 20 25 35 -ns

E Address access time tAA 8 10 12 15 20 25 35 ns
Chip Enable access time tACE 7 9 10 12 15 20 30 ns
Output hold from address change | 'OH | 3 3| 3 3 3 3 3 ns
Chip Enable to output in Low-Z |'LZCE| 2 2 2 3 5 5 5 ns
Chip disable to output in High-Z |*HZCE 4 5 6 7 8 8 8 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 0 0 0 ns
Chip disable to power-down time | PD 8 10 12 15 20 25 35 ns
Output Enable access time tAOE 4 5 6 7 8 8 15 ns
Output Enable to output in Low-Z |1LZOE| 0 0 0 0 0 0 0 ns
Outputdisable to output in High-Z |'HZOE 4 5 5 6 7 8 8 ns 6
WRITE Cycle
WRITE cycle time '‘we | 8 10 12 15 20 25 35 ns
Chip Enable to end of write Icw | 8 9 10 12 15 20 25 ns
Address valid to end of write AW | 8 9 1 12 15 20 25 ns
Address setup time AS 0 0 0 0 0 0 0 ns
Address hold from end of write tAH | 0 0 0 0 0 0 0 ns
WRITE pulse width wpPi | 7 8 9 12 ‘ 15 18 20 ns
WRITE pulse width twp2 | 8 9 10 14 18 20 25 ns
Data setup time DS | 5 6 7 8 10 10 12 ns
Data hold time DH | 0 0 0 0 0 ] ] ns
Write disable to output in Low-Z |ILZWE| 2 2 / 2 2 2 2 2 ns
Write Enable to output in High-Z |tHZWE 4 5 5 6 8 8 8 ns 6

*These specifications are preliminary.

MT5C6408 1 1 2 0 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON MT5C6408

TECHNOLOGY. INC.

AC TEST CONDITIONS v v -
Input pulse levels ....Vss to 3.0V Q 480 Q 480
Input rise and fall imes ............cccoveeereerrerirennn. 5ns 255 = 30pF 255 5pF ;
Input timing reference levels ...............cocoeiuinne 1.5V v m
Output reference levels ..........coceeveiveneceninnnns 1.5V . . _I
) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output load ......c.cccevrrvercennennenn See Figures 1 and 2 EQUIVALENT EQUIVALENT m
OTES . >
1. All voltages referenced to Vss (GND). 9. Device is continuously selected. All chip enables are g
2. -3V for pulse width < 20ns. held in their active state.
3. Icc is dependent on output loading and cycle rates. 10. Address valid prior to or coincident with latest
4. This parameter is sampled. occurring chip enable.
5. Test conditions as specified with the output loading 11. 'RC = Read Cycle Time.
as shown in Fig. 1 unless otherwise noted. 12. Chip enable (CE) and write enable (WE) can initiate
6. 'HZCE, tHZWE and *HZOE are specified with CL = and terminate a WRITE cycle.
5pF as in Fig. 2. Transition is measured £500mV from 13. For automotive, industrial and extended temperature
steady state voltage. specifications, refer to page 1-173.
7. Atany given temperature and voltage condition, 14. Typical values are measured at 5V, 25°C and 20ns
tHZCE is less than LZCE. cycle time.

8. WE is HIGH for READ cycle.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VbR 2 — Vv
CE = (Vcc-0.2V) | Vec=2V|  Iccor 95 250 HA

Data Retention Current Vin 2 (Vec -0.2V)

: or<0.2V Vce =3V 125 400 LA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R tRC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee \| 45V 4.5V,

N Vor
ICDR R

1/ S S/
DON'T CARE

m UNDEFINED

MT5C6408 1 1 21 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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READ CYCLE NO. 18°

=

- tRC o
" - -
| ADDR VALID
7 tAA .
§ toH

||

= Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

RC
o \ 7
tAOE
LZOE | tHzoE

i, \ )
OE \

tACE

L 7cE HZCE
DQ HIGH-Z ———@( DATA VALID —

tpy | tPD
lec J/ )

DON'T CARE

R UNDEFINED

MT5C6408 1 1 22 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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WRITE CYCLE NO.
(Write EnabI: Controlle:i) 12 -
T
twe >
(7))
ADDR > -I
taw ) m
| tcw tAH m
= 77T t . B
G X 1
D DATA VALID \

NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled)

twe
ADDR > -
taw
t AS | tCW tAH
& J\ 1
twp1
Y JIIITTTTTTTTTTTT A JLIITTTTTTTT,
'ps 'DH
D DATA VALID
Q HIGH-Z
///| DON'T CARE
UNDEFINED
d ﬁ!@cmﬁ 1-12 3 Micron Technology, Inc.. feserves the right to change products o 33?3.“3'3??&"%% nymm
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WRITE CYCLE NO. 3
(Write Enable Controlled) 7- 12

twe
ADDR
taw
[ tow A
3 WW&I Wi,
tas twp2
W XUk 1
tps tDH
D DATA VALID
tHzZWE | "Zwe
Q HIGH-Z
DON'T CARE
@ UNDEFINED
LA;\SIC‘S:/%B‘ 1 _1 2 4 Micron Technology, Inc., reserves the right to change products (g; ngfcﬂlc;?;n; :o::glu(:g";ll‘f\::



MICRON

TECHNOLOGY, INC

MT5C2568

SRAM

32K x 8 SRAM

FEATURES

¢ High speed: 15, 20, 25, 30, 35 and 45ns

* 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
15ns access -15
20ns access -20
25ns access -25
30ns access -30
35ns access -35
45ns access -45

¢ Packages

- Plastic DIP (300 mil) None

Plastic DIP (600 mil) w
Plastic SOJ (300 mil) DJ
Plastic ZIP Z

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
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) on
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
(A-9, A-11) (E-8)
A4 []1 ~ 28 [] Ve
A2 2 27 [] WE
A7[}3 26 [ A13
A6l 4 25 ] A8
As (|5 24 ] A9
A4l 6 23 [] A11
A3[l7 22 [] O
A28 21 ] A10
Atfle 20 [] CE
A0 [] 10 19 {] DQ8
pat | 11 18 [] Q7
D2 | 12 17 |] DQ6
paa | 13 16 [] DQ5
Vss [| 14 15 [] DQ4
28-Pin ZIP
(C-5)
OE 1[ |
A9 31
A13 5t
Vee 7.
A2 9L
A6 11T
A4 13},
A2 15},
A0 17 |-
DQ2 19,7
Vss 21t -

DQ5 23}
DQ7 25},
CE 27},

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 +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C2568
REV. 11/91
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S

. FUNCTIONAL BLOCK DIAGRAM
M
5 Vce GND
~ b
(/2] Al —»
)
E A9 —> bae
A0 —> -
& o) :
A0 —» (o) i '
O 262,144-BIT e
al MEMORY ARRAY o) :
A —| 2 O DQ1
e} Q
Q =
A6 —>
A7 ( o——¢— CE
—>
joO—
a2 — | (LSB)
:
O

COLUMN DECODER

(LSB) POWER

fr ot ottt s
Al A2 A3 Ad Al4 A13 A8
TRUTH TABLE
MODE OF CE WE Da POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C2568 1 1 26 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C2568

TECHNOLOGY. INC.

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
Power Dissipation......... 1W device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

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

WVHS 1SV B

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 " 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 Vv 1,2
Input Leakage Current 0V <ViIN<Vee ILi -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 Vv 1
Output Low Voltage ~ lo=8.0mA VoL 0.4 \ 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP |-15 |-20 |-25 | -30 | -35 | -45 |uUNITS |NOTES
Power Supply CE < ViL; Voé = MAX
Current: Operating f=MAX =1/1RC lcc 75 (140 (120 (110 95|90 |90 | mA |3, 14

Outputs Open
Power Supply CE 2 ViH; Vcc = MAX
Current: Standby f=MAX = 1/'RC IsB1 11 |30 [30 |25 | 25|25 |25 | mA | 14

Outputs Open

CE 2 Vcc -0.2V; Voc = MAX '
ViL< Vss +0.2V IsB2 04|15 |5 |5 5(7 |7 |mA| 14
ViH2Vee -0.2V;f=0 :

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

MT5C2568 1 1 27 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY. INC.

MT5C2568

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, <70°C; Veo = 5V £10%)

-15 -20 -25 -30 -35 -45
DESCRIPTION
SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS NOTES

READ Cycle

READ cycle time ‘RC 15 20 25 30 35 45 ns
Address access time tAA 15 20 25 30 35 45 | ns

Chip Enable access time tACE 15 20 25 30 35 45 | ns

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

Chip Enable to output in Low-Z | LZCE | 4 6 6 6 6 6 ns

Chip disable to output in High-Z | tHZCE 8 9 9 12 15 18 | ns | 6,7
Chip Enable to power-up time PU 0 0 0 0 0 0 ns

Chip disable to power-down time tPD 15 20 25 30 35 45 ns

Output Enable access time tAQOE 8 8 8 10 12 15 | ns

Output Enable to output in Low-Z Y ZOE| O 0 0 0 0 0 ns

Output disable to out put in High-Z | tHZOE 6 7 7 10 12 15 | ns
WRITE Cycle

WRITE cycle time twe 15 20 20 25 30 35 ‘ ns

Chip Enable to end of write tcw 10 15 15 18 20 25 ns
Address valid to end of write tAw 10 15 15 18 20 25 ns
Address setup time tAS 0 0 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 0 0 ns
WRITE pulse width WpP1 | 10 15 15 18 20 25 ns
WRITE pulse width twp2 | 12 15 15 18 20 25 ns

Data setup time DS 7 10 10 12 15 20 ns

Data hold time DH 0 0 0 0 0 0 ns

Write disable to output in Low-Z |LZWE| 4 5 5 5 5 5 ns

Write Enable to output in High-Z  |'HZWE 7 10 10 12 15 18 | ns 6
REV. 111 1-128 o T, o e e B ion Tocnlogy, .




CHNOLOGY, INC.

MICRON MT5C2568

AC TEST CONDITIONS eV Y
Input pulse levels .........c.ccoueirevinnnennnne. Vss to 3.0V a 480 aQ 480
Input rise and fall imes .............ccccoveeeveerrerrennn. 5ns 255 30 pF 255 5pF
Input timing reference levels....................c........... 1.5V
Output reference levels..............ccccoewrereerinneence. 1.5V . :

. Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output load .......cccccecevvrrrierarannne See Figures 1 and 2 EQUIVALENT EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 20ns. 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, 'tHZOE and *HZWE are specified with CL = 12. Chip enable (CE) and write enable (WE) can initiate
5pF as in Fig. 2. Transition is measured +500mV from and terminate a WRITE cycle.
steady state voltage. 13. For automotive, industrial and extended temperature

7. Atany given temperature and voltage condition, specifications, refer to page 1-175.

*HZCE is less than 'LZCE and 'tHZWE is less than 14. Typical values are measured at 5V, 25°C and 20ns
{LZWE. cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only) ;
DESCRIPTION ___ CONDITIONS SYMBOL | MIN TYP MAX | UNITS | NOTES

Vcc for Retention Data VbR 2 — \'
CE > (Vec-0.2V) [ Vec=2V|  lccor 95 300 HA
Data Retention Current Vin 2 (Vee -0.2V) -
or<0.2Vv Vce = 3V 350 400 UA
Chip Deselect to Data - 'CDR 0 — ns -4
Retention Time !
Operation Recovery Time R ‘RC ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
—_—\ 4.5V . 45V,
Vee - VbR
‘coR R
= BT /)
DON'T CARE
R UNDEFINED
MT5C2568 1 1 29 Micron Technology, Inc., reserves the right to change products or specifications without notice:
REV. 11/91 1991 Micron Technology, In¢.

WVHS 1SV |



wvys 1sv4d B

MICRON MT5C2568

READ CYCLE NO. 189

tRC |
ADDR ) VALID
- tAA ol
toH
Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27810

tRC s
CE R 7
tAOE
tLzoE | tHZOE
_ \ }|[
OE N
tACE
- tLzce tHzCE
bQ HIGH-Z ——@K DATA VALID I

Py | PD
D EEE——
lcc ]L \’

///| DON'T CARE

@ UNDEFINED

MT5C2568 1 1 30 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MT5C2568

WRITE CYCLE NO. 1
(Write Enable Controlled) 2

twe
" ADDR
tAw
| tcw tAH
& m T,
[ s WP
We Y 7
tos tDH
D DATA VALID
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2

(Chip Enable Controlled)

twe

ADDR

taw
tAs | fow taH

Ve JIIITTITTITTTTTTEA I,

DON'T CARE

R UNDEFINED

MT5C2568 1 1 31 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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WRITE CYCLE NO. 3
(Write Enable Controlled) 7. 12

twe
ADDR
tAw
| fcw tAH
| tas twp2
WE X 1
tps tDH
D DATA VALID
tHZWE | tLzwe
Q HIGH-Z
///| DON'T CARE
KR unpEFINED
MT5C2568 1 1 32 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY, INC,

MT5C1008

SRAM

128K x 8 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 20, 25, 35 and 45ns

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

* Single +5V +10% power suppl

¢ Easy memory expansion with CE1, CE2 and OF
options

¢ All inputs and outputs are TTL compatible

¢ Fast Output Enable access time: 8ns

OPTIONS MARKING
¢ Timing
20ns access -20
25ns access 25
35ns access -35
45ns access -45
¢ Packages
Plastic DIP (400 mil) None
Plastic DIP (600 mil) w
Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
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). This enhance-
ment can place the outputs in High-Z for additional
flexibility in system design.

Writing to these devices is accomplished when write
enable (WE) and CE1 inputs are both LOW and CE2 is

PIN ASSIGNMENT (Top View)
32-Pin DIP
(A-12, A-13)

Ne 1 Y 32 vee
A6 [ 2 31 [ A15
A4 03 30 | CE2
A2 [4 29 | WE
A7 0I5 28 ) A13
As 6 27 ) A8
As 07 2 | A9
Ad 8 25 | A1
A3 09 24 | O
A2 [ 10 23 | A10
A1 22 || CE1
Ao [ 12 21 || DG8
pat [ 13 20 [| bQ7
D2 [ 14 19 || DQ6
Da3 [ 15 18 | DQS
Vss [} 16 17 || b4
32-Pin SOJ
(E-11)
Ne O 1 32 [ Vee
Ate [ 2 3 pAs
A4 Q3 op CE2
A2 4 % 0 WE
A7l 5 80 A13
As [} 6 271 A8
A7 % [ A9
mOs %5 [0 A1
A3l 9 % 1 OF
A2l 10 % [1 A10
AL QN 2 [1 CE1
A0 [] 12 2 1 pQs
par f 13 2 [ ba7
pQ2 [ 14 19 1 bas
pa3 [ 15 # [ pas
vss [ 16 17 [1 bQ4

HIGH. Reading is accomplished when WE and CE2 remain
HIGH and CE1 goes 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 +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C1008
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MT5C1008

A16

A9

A4

A5

A12

A1

A13

A8

A6

IR IR NN

FUNCTIONAL BLOCK DIAGRAM

Vce

!

GND

!

o
-
5 2
O 1,048,576-BIT B
E MEMORY ARRAY 8
=
5 Q
c
(LSB)
COLUMN DECODER
(LSB)
A3 A0 Al A2 A7 A14 A10 A15

aly
W_

DQs8

b DQA

o——e— CE1

CE2

00

_(
-

POWER

DOWN

NOTE: The two least significant row address bits (A8 and A6) are encoded using a gray code.

TRUTH TABLE

MODE OF | CET |[CE2 | WE | DQ POWER
STANDBY X | H | X | X |HIGH-Z | STANDBY
STANDBY X | X | L | X |HIGH-Z | STANDBY
READ L|L|H|H Q ACTIVE
READ H| L | H| H |HGHZ | ACTIVE
WRITE X | L |H]|L D ACTIVE

MT5C1008
REV. 11/91
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TECHNOLOGY. INC.

MT5C1008

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
Power Dissipation 1w device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(0°C < T, < 70°C; Vee = 5V £10%)
DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce +1 \' 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \" 1,2
Input Leakage Current 0V <VIN< Ve ILi -5 5 HA
Output Leakage Current Output(s) Disabled ILo -5 5 A
0V < Vour < Vee
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 \ 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES
Power Supply CE < Vi; Vee = MAX
Current: Operating f=MAX = 1/'RC lcc 95 | 140 | 125 | 115 | 110 mA 3,15
Outputs Open
Power Supply CE = ViH; Vcc = MAX
Current: Standby f=MAX =1/RC IsB1 17 35 | 30 | 256 | 25 mA 15
Outputs Open
CE > Vcc -0.2V; Vce = MAX
ViL £ Vss +0.2V IsB2 0.4 5 5 5 5 mA 15
ViH2Vee -0.2V; =0
CE 2 Vce -0.2V; Vec = MAX
“L” version only ViL £ Vss +0.2V IsB2 03 |15 |15 |15 | 15 mA
ViH2Vce -0.2V;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS | NOTES
Input Capacitance TA =25°C, f=1MHz Ci 8 pF 4
Output Capacitance Vce =5V Co 8 pF 4
xg\SIC‘I ‘0/098‘ 1 - 1 3 5 Micron Technology, Inc., reserves the right to change products 5: gssp‘eczzg?‘n&mm&m:ﬁi
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MICRON MT5C1008

TECHNOLOGY. INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 14) (0°C < TA < 70°C; Vee = 5V £10%)

-20 -25 -35 -45
DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS {NOTES

READ Cycle |

READ cycle time RC 20 25 | . 35 45 ns
Address access time tAA 20 25 35 45 | ns

Chip Enable access time tACE 20 25 35 45 ns

\Output hold from address change OH 5 5 5 5 ns

Chip Enable to output in Low-Z 1 ZCE 5 5 5 5 ns

Chip disable to output in High-Z tHZCE 8 10 15 18 ns | 67
Chip Enable to power-up time ‘PU | © 0 0 0 ns

Chip disable to power-down time tPD 20 25 35 45 ns

Output Enable access time tAOE 6 8 12 15 ns

Output Enablt-; to output in Low-Z 1. ZOE 0 0 0 0 ns

Output disable to output in High-Z tHZOE 6 10 12 15 ns | 6
WRITE Cycle

WRITE cycle time twe 20 25 35 45 ns

Chip Enable to end of write tcw 12 15 20 25 ns
Address valid to end of write AW 12 ) 15 20 25 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 twp1 12 15 20 25 ns

WRITE pulse width twp2 15 15 .20 25 ns

Data setup time DS 8 10 15 20 ns

Data hold time DH | o o | | o 0 ns

Write disable to output in Low-Z 1LZWE 5 5 5 5 ns

Write Enable to output in High-Z tHZWE 0 8 0 10 0 15 0 18 ns 6,7
REV. 187 1-136 o . o O B o, Mo Technlogy, .



MICRON

TECHNOLOGY, INC.

MT5C1008

AC TEST CONDITIONS
Input pulse levels .........cccovevieiiiccenncinnns
Input rise and fall times

Input timing reference levels ... 1.5V
Output reference levels ...........ccceeceeeeevvecenienen, 1.5V
Output load .........cccecevreeennnnnis See Figures 1 and 2
NOTES
. All voltages referenced to Vss (GND).
-3V for pulse width < 20ns.

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.

6. *HZCE, 'HZOE and *HZWE are specified with
CL = 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 tHZWE is less than
{LZWE.

8. WE is HIGH for READ cycle.

G LN

+5V

480
255 5pF

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

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. CE2 timing is the same as CE timing. The wave form
is inverted. .

13. Chip enable (CE1, CE2) and write enable (WE) can
initiate and terminate a WRITE cycle.

14. For automotive, industrial and extended temperature
specifications, refer to page 1-177.

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

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data VDR 2 — \
CE1 2 (Vcc-0.2V) |Vee=2V| lccoRr 35 200 HA
Data Retention Current |or CE2 < (Vss +0.2V) _
Vin = (Voo -0.2V) Vee = 3V 70 400 A
or<0.2V Vcc =5V 250 1,300 |  pA
Chip Deselect to Data 'CDR 0 — ns 4
Retention Time
Operation Recovery Time R ‘RC ns 4,11

LOW Vce DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vs T\ 4sv e asvy
‘cor R
- W /]
oz W= 7771/, sves 02 i
DON'T CARE
RR unpeFINED
MT5C1008 1 1 37 Micron Technology, Inc., reserves the right to change products or specifications without notice,
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MICRON MT5C1008

READ CYCLE NO. 189

m
q *
ADDR VALID
n
- tAA |
; ~ toH
g Q PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8, 10,12

RC
CE \ /
tAOE
tzoE | tHZOE
\ }
OE \ ,
tACE
Y 7GE tHZCE
DQ ——— HIGH-Z ———@ DATA VALID

tpy I tpD
——————— <—>|
Icc L

DON'T CARE

EZ unpeFINED

MT5C1008 1 1 3 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.
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WRITE CYCLE NO. 1
(Write Enable Controlled) 12.13 -
-
twe >
(/2]
ADDR q
tAw m
i | tow - m
= 1 /7///7»L| -
" . )/

NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled) 12

twc

ADDR
i \.

tAs [ tow tAH

e 1T, L
D DATAVALID )

DON'T CARE

R uNDEFINED

§ MT5C1008 1 1 39 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON MT5C1008

WRITE CYCLE NO. 3
(Write Enable Controlled) 7. 12,13
twe
ADDR
tAw
I tow taH
= 7/////{////% Vi
tas twp2
WE Xk 7
tos toH
D DATA VALID
tHzWE | tLzwE
Q HIGH-Z
DON'T CARE
@ UNDEFINED
B}
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MICRON MT5C1009

TECHNOLOGY. INC.

SRAM 128K x 8 SRAM

WITH SINGLE CHIP ENABLE

FEATURES
* High speed: 20, 25, 35, 45, 55 and 70ns PIN ASSIGNMENT (Top View)
¢ Automatic Chip Enable power down
¢ Allinputs and outputs are TTL compatible .
¢ High-performance, low-power CMOS double-metal 32-Pin DIP
process (A'1 2, A'1 3)
¢ Single +5V £10% power supply
¢ Fast Output Enable access time: 8ns Ne f1 w2 vee
* Replaces industry standard 128K x 8 multichip SRAM :i E z :; ; :::5
module A12 [ 4 29 | WE
OPTIONS MARKING A ERd e
¢ Timing As [ 7 2 | A9
20ns access -20 A4 8 25 I A11
25ns access -25 A3 19 24 ) OF
35ns access -35 A2 110 23 ) A10
45ns access -45 At 22 | GE
55ns access -55% A0 [ 12 21 | pas
70ns access -70* pat [ 18 2] paz
*Electrical characteristics identical to those provided paz 14 19 | bas
for the 45ns device. pos” 115 18 1 bas
vss [ 16 17 | DQ4
® Packages
Plash:c DIP (400 m%l) None ; 32-Pin SOJ
Plastic DIP (600 mil) w (E-11)
Plastic SOJ (400 mil) DJ
Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data o
Book. A3
A2 4
® 2V data retention L o E :
As Q7
¢ Temperature ZE ;
Industrial ~ (-40°C to +85°C) IT A2 Q10
Automotive (-40°C to +125°C) AT SR
Extended  (-55°C to +125°C) XT oar g 13
paz2Q 1
pa3 g 15
Vss [ 16
GENERAL DESCRIPTION
The Micron SRAM family employs high-speed, low- accomplished when WE remains HIGH and CE goes LOW.
power CMOS designs using a four-transistor memory cell. The device offers a reduced power standby mode when
Micron SRAMs are fabricated using double-layer metal, disabled. This allows system designers to achieve their low
double-layer polysilicon technology. v standby power requirements.
Writing to these devices is accomplished when write All devices operate from a single +5V power supply and
enable (WE) and CE inputs are both LOW. Reading is all inputs and outputs are fully TTL compatible.
2230:10/?1 % 1_1 41 Micron Technology, Inc., reserves the right to change products @t)): ;p:cﬂf;gin_? evzzmgnyz?(m:
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MICRON MT5C1009

TECHNOLOGY. INC

FUNCTIONAL BLOCK DIAGRAM

Vee GND

A16 —>»
A9 —> » DQ8
a — :
o '
o —| 8 o :
&) 1,048,576-BIT E :
A2 —| W MEMORY ARRAY o) '
[a) O s DQ1
A1l —> % Q
* T
A13 —»
A8 —> O——¢— CE
:h
A6 —» (LSB) .
O OE
—((FHw=

COLUMN DECODER

(LSB) POWER

1ttt t t t L=

A3 A0 Al A2 A7 A14  A10 A15

NOTE: The two least significant row address bits (A8 and A6) are encoded using a gray code.

TRUTH TABLE
MODE OF CE WE Da POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
READ H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE

MT5C1009 1 1 42 Micron Technology, inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, inc.



MICRON

TECHNOLOGY, INC.

MT5C1009

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss.............. -1V to +7V
Storage Temperature (Plastic) .................... -55°C to +150°C
Power Dissipation ............coc.uveiieciniiniiiccnisiciinns 1w
Short Circuit Output Current .........cocccvevevecercrnrreenn. 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; Voc = 5V +10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 22 Vce +1 \ 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \ 1,2
Input Leakage Current 0V <ViNn<Vce 1L -5 5 uA
Output Leakage Current Output(s) Disabled ILo -5 5 uA
0V < Vout < Vce
Output High Voltage loH = -4.0mA VoH 24 \" 1
Output Low Voltage loL = 8.0mA VoL 0.4 v 1
MAX

DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 UNITS NOTES
Power Supply CE < Vu; Vec = MAX
Current: Operating f=MAX =1/'RC 95 | 140 | 125 | 115 | 110 mA 3,14

Outputs Open
Power Supply CE = Vin; Vec = MAX
Current: Standby f=MAX =1/1RC IsB1 17 35 | 30 [ 25 | 25 mA 14

Outputs Open

CE = Vcc -0.2V; Vee = MAX
ViL £ Vss +0.2V IsB2 0.4 5 5 5 5 mA 14
ViH2Vce -0.2V;f=0
CE 2 Vce -0.2V; Vee = MAX
“L” version only ViL £ Vss +0.2V IsB2 03 |15 |15 |15 |15 mA
ViH2Vcc -0.2V;f=0
CAPACITANCE

DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 8 . pF 4
Output Capacitance Vce =5V Co 8 pF 4

MT5C1009
REV. 11/91
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MICRON MT5C1009

TECHNOLOGY, INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5,13) (0°C < T, <70°C; Voo = 5V +10%)

-20 -25 -35 -45
DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS |NOTES
READ Cycle
READ cycle time RC 20 25 35 45 ns
Address access time tAA 20 25 35 45 ns
Chip Enable access time 'ACE 20 25 35 45 ns
Output hold from address change tOH 5 5 5 5 ns
Chip Enable to output in Low-Z 1LZCE 5 5 5 5 ns
Chip disable to output in High-Z tHZCE 8 10 15 18 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 ns
Chip disable to power-down time PD 20 25 35 45 ns
Output Enable access time tAOE 6 8 12 15 ns
Output Enable to output in Low-Z 1.ZOE 0 0 0 0 ns
Output disable to output in High-Z ‘ tHZOE 6 10 12 15 ns 6
WRITE Cycle
WRITE cycle time wc 20 25 35 45 ns
Chip Enable to end of write tcw 12 15 20 25 ns
Address valid to end of write taw 12 15 20 25 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 12 15 20 25 ns
WRITE pulse width wp2 15 15 20 25 ns
Data setup time DS 8 10 15 20 ns
Data hold time DH 0 0 0 0 ns ’
Write disable to output in Low-Z ILZWE 5 5 5 5 ns
Write Enable to output in High-Z tHZWE 0 8 0 10 0 15 0 18 | ns 6,7
RV 171 1-144 ey . e O g Mo Tacnnoloy, e



MICRON MT5C1009

TECHNOLOGY. INC.

AC TEST CONDITIONS oV oV
480 480
Input pulse levels ..., aQ a
Input rise and fall times 255 30pF 255 5pF
Input timing reference levels ..o 1.5V
Output reference levels ..., 1.5V : )
. Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output load ....See FlgureS 1and2 EQUIVALENT EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 8. WE is HIGH for READ cycle.
2. -3V for pulse width < 20ns. 9. Device is continuously selected. Chip enable and
3. Icc is dependent on output loading and cycle rates. output enables are held in their active state.
The specified value applies with the outputs 10. Address valid prior to or coincident with latest
- occurring chip enable.
unloaded, and = iy ~ 11.'RC = Read Cycle Time. L
4. This parameter is sampled. 12. Chip enable (CE) and write enable (WE) can initiate
5. Test conditions as specified with the output loading and terminate a WRITE cycle.
as shown in Fig. 1 unless otherwise noted. 13. For automotive, industrial and extended temperature
6. 'HZCE, tHZOE and tHZWE are specified with specifications, refer to page 1-177.
CL = 5pF as in Fig. 2. Transition is measured +500mV 14. Typical values are measured at 5V, 25°C and 25ns
from steady state voltage. cycle time.

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

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Vcce for Retention Data VbR 2 — \

CE > (Vcc -0.2V) | Vec=2V|  Iccor 35 200 HA
Data Retention Current VIN 2 (Vec -0.2V) | Vec = 3V 70 400 uA

or<0.2V Vce =5V 250 1,300 A

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

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
T\ 4sv 4.5V
Vce \ Vor
cbrR R
R/ S a1
/] DON'T CARE
m UNDEFINED
MT5C1009 ‘1 1 4 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - £1991, Micron Technology, Inc.
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TECHNOLOGY. !

READ CYCLE NO. 18°

wvys 1sv4 [l man

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

READ CYCLE NO. 27810

'RC -
CE N\ /
tAoE tHzOE
1 ZOE
OE
\
\
tacE
t zCE tHzcE
DQ —— HIGH-Z DATA VALID

Py tPD
B SEE——— D EEEEEE—
lcc } l

DON'T CARE

R uNDEFINED

MT5C1009 1 1 4 6 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON MT5C1009

WRITE CYCLE NO. 1
(Write Enable Controlled) 12

twe

ADDR N <;

tAw
| tcw tAH

I

S

| tas twp1
WE X Vi
ps DH
D DATA VALID Y
Q HIGH-Z

- NOTE: Output enable (OE) is inactive (HIGH).

WRITE CYCLE NO. 2
(Chip Enable Controlled)

twe
ADDR ( D
taw
tas | tow taH
. \ /
' twp1
e JIITTTTTTTTTTTITT N LTI,
ps DH
D DATA VALID
Q HIGH-Z
///] DON'T CARE
@ UNDEFINED
gl;\SlC: ?/099‘ 1 - 1 47 Micron Technology, Inc., reserves the right to change products. (g;;’??fmmnﬁevg:&lﬁgr;l:x
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MT5C1009

WRITE CYCLE NO. 3
(Write Enable Controlled) 7 12

twe
ADDR
tAw
I tow tAH
3 7///?/7//7/4&| YT,
tAs twp2
" LS i
tos tDH
D DATA VALID )
tHzZwWE l YLzwEe
Q HIGH-Z
////} DON'T CARE
B unperiNeD
v:;\slc 11 53/391 1 - 1 4 8 Micron Technology, Inc., reserves the right to change products ;: ;g:f:miccarﬂ?‘n?evc«m&uolgr;oll:zi:



MICRON

TECHNOLOGY, INC.

ADVANCE
MT5C4008

SRAM

512K x 8 SRAM

WITH OUTPUT ENABLE

FEATURES

* High speed: 20, 25, 35 and 55ns

* 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

Fast Output Enable access time: 8ns

OPTIONS MARKING
¢ Timing

20ns access -20

25ns access -25

35ns access -35

55ns access -55
¢ Packages

Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
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.

PIN ASSIGNMENT (Top View)
32-Pin SOJ
(E-11)
A18 [ 1 32 1 Vee
A6 [] 2 31 1 A15
A14 ] 3 30 O A17
A12[] 4 29 [1 WE
A7 05 28 [1 A13
A6 [] 6 27 1 A8
A5 [ 7 26 0 A9
A4 [ 8 25 1 A11
A3 [ 9 24 [1 OE
A2 [] 10 23 [0 A10
Al [ 1 22 1 CE
A0 [ 12 21 [] DQs8
pat [ 13 20 [1 Q7
DQ2 [ 14 19 [J DQ6
DQ3 [ 15 18 [ DQ5
vss [] 16 17 [1 DQ4

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 (OF)
and CEgo LOW. The device offersareduced power standby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

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

MT5C4008
REV. 11/91

1-149
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TECHNOLOGY. INC.

ADVANCE
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MICRON

TECHNOLOGY, INC.

ADVANCE
MT5C4108

SRAM

512K x 8 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 12, 15 and 17ns

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

Multiple center power and ground pins

Single +5V +10% power supply

Easy memory expansion with CE and OE options
All inputs and outputs are TTL compatible

Fast Output Enable access time: 6ns

e o o o o

OPTIONS MARKING
¢ Timing

12ns access -12

15ns access -15

17ns access -17
® Packages

Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L
¢ Temperature
Industrial  (-40°C to +85°C) IT

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

This device offers multiple center power and ground
poins for very high performance. For flexibility in high-
speed memory applications, Micron offers chip enable (CE)
capability. This enhancement can place the outputs in
High-Z for additional flexibility in system design.

PIN ASSIGNMENT (Top View)
36-Pin SOJ

—
A4 1 36 [1 NC
A3 [ 2 35 [1 A5
A2 []3 34 [1 A6
A1 [ 4 33 [1 A7
A0l 5 32 1 A8
CEDO®6 31 ] OE

pat [ 7 30 0 DQ8

DQ2 [] 8 29 [1 bQ7
Vee [ 9 28 [] Vss
vss [J 10 27 [ Vee

DQ3 [ 11 26 [1 DQ6

DQ4 [ 12 25 [1 DQ5
WE [] 13 24 1 A9
A18 [] 14 23 [1 A10
A17 0 15 22 [1 A1
Ate [J 16 21 [1 A12
A15 [ 17 20 [1 A13
A14 [ 18 19 [1 NC

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 go LOW. The device offers areduced power standby
mode when disabled. This allows system designers to
achieve their low standby power requirements.

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

MT5C4108
REV. 11/91
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MICRON

TECHNOLOGY. INC.

PRELIMINARY
MT5C2889

SRAM

32K x 9 SRAM

FEATURES

¢ High speed: 15,17, 20 and 25ns

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

¢ Single +5V +10% power supply

* Easy memory expansion with CE1, CE2 and OE
options

¢ Allinputs and outputs are TTL compatible

OPTIONS MARKING
¢ Timing
15ns access -15
17ns access -17
20ns access ) -20
25ns access -25
* Packages
Plastic SOJ (300 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
They 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 output
enable (OF) control signals. This enhancement can place the
outputs in High-Z for additional flexibility in system de-
sign. The dual chip enables may be used to directly address
multiple banks of SRAM without external logic.

PIN ASSIGNMENT (Top View)

32-Pin SOJ
(E-10)
[ ————
NC [ 1 32 [1 Vce
NC [] 2 31 [0 A4
A8 [] 3 30 [ CE2
A7 [0 4 29 [1 WE
A6 [ 5 28 [1 A13 |
A5 [] 6 27 0 A9
Al 26 [J A10
A3 [ 8 25 1 A1
A2 9 24 [1 CE
A1 [ 10 23 [1 A12
Ao [ 1 22 [1 CE1
pQ1 [ 12 21 [1 DQ9
DQ2 [ 13 20 1 DQs
DQ3 [] 14 19 1 DQ7
DQ4 [ 15 18 [1 DQ6
vss [] 16 17 [1 DQ5

Writing to these devices is accomplished when write
enable (WE) and CEI inputs are both LOW while CE2 is
HIGH. Reading is accomplished when WE and CE2 remain
HIGH while CE1 and OE go LOW. The device offers a
reduced power standby mode when disabled. This allows
system designers to achieve their low standby power re-
quirements.

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

MT5C2889
REV. 11/91
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PRELIMINARY
MICRON MT5C2889

FUNCTIONAL BLOCK DIAGRAM

Vece GND

All —>
A0 —» DQ9
[ J
A12 —» [ )
G 4 .
a) o
A0 —> (e) o °
o 294,912-BIT E o
'-Q'-' MEMORY ARRAY ®)
A5 —» ; (&} DQ‘I
O Q
o
A6 —>»
o—— CEi
A7 —» CE2
O
LSB
A8 —» ( ) O OE
i
WE
COLUMN DECODER '
(LSB) POWER
Tttt ot B2
A1 A2 A3 A4 A14 A13 A9
TRUTH TABLE
MODE OFE | CET| CE2 | WE DQ POWER
STANDBY X H X X HIGH-Z | STANDBY
STANDBY X X L X | HIGH-Z | STANDBY
READ L L H H Q ACTIVE
READ H L H H HIGH-Z ACTIVE
WRITE X L H L D ACTIVE
';2301218/8991 1 - 1 5 4 Micron Technology, Inc.; reserves the right to change products @?: ngp‘ecmiargt:‘v?swchl\:z:ﬂgr;ol:z



PRELIMINARY

MT5C2889

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss...........-1V to +7V
Storage Temperature ..=55°C to +150°C
Power Dissipation ............ccccuueevceneccrinerneenerenecencensinnenns 1w
Short Circuit Output Current .........coceevecverrcrnerenens 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< TA <70°C, Vee = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vce+l Vv 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \ 1,2
Input Leakage Current 0V <ViN<Vce |] -5 5 uA
Output Leakage Current Output(s) Disabled ILo -5 5 HA
0V < Vout £ Vee
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA VoL 0.4 v 1
MAX

DESCRIPTION CONDITIONS SYMBOL| TYP | -15 | -17 | -20 | -25 UNITS NOTES
Power Supply E1<Vi; CE2, 2 VIH
Current: Operating f=MAX = 1/IRC lec 75 | 145|130 | 120 | 110 mA 3,14

Vce = MAX; Outputs Open
Power Supply CE1>ViH; CE2< VL
Current: Standby f=MAX = 1/RC IsB1 11 35 | 35 | 30 | 30 mA 14

Vce = MAX; Outputs Open

CE1 2 Vcc - 0.2; Veec = MAX

CE2 and ViL < Vss + 0.2 IsB2 0.5 7 7 7 7 mA 14
ViH2Vcc-0.2;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL | MAX UNITS NOTES
Input Capacitance TA =25°C, f=1MHz Ci 7 pF 4
Output Capacitance Vce =5V Co 5 pF 4
!:g\sf:‘z‘eg 1 _1 5 5 Micron Technology, Inc., reserves the right tochange products g: §§f?mﬁ"§vémgﬂﬁiﬁ
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PRELIMINARY
MT5C2889

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

g -15 -17 -20 -25
(n DESCRIPTION
'-I SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
m READ Cycle
m READ cycle time RC 15 17 20 25 ns
2 Address access time taA 15 17 |- 2 |- 25 ns
Chip Enable access time 'ACE 15 17 20 25 ns
Output hold from address change tOH 3 3 3 5 ns
Chip Enable to output in Low-Z 'LZCE | 4 4 4 4 ns 7
Chip disable to output in High-Z tHZCE 8 8 8 8 ns 6,7
Chip Enable to power up time Py 0 0 1 0 0 ns
Chip disable to power down time PD 15 17 20 25 ns
dutput én;ble access time tAOE 8 8 8 8 ns
Output Enable to output in Low-Z 1LZOE 0 0 0 0 ns
Output disable to out put in High-Z tHZOE 7 7 7 7 ns 6
WRITE Cycle
WRITE cycle time we 15 17 20 25 ns
Chip Enable to end of write tcw 10 13 15 20 ns
Address valid to end of write AW 10 13 15 20 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 WpP1 10 13 15 20 ns
WRITE pulse width twp2 12 13 15 20 ns
Data setup time DS 7 8 10 10 ns
Data hold time DH 0 0 0 ] ns
Write disable to output in Low-Z ILZWE 4 4 4 4 ns 7
Write Enable to output in High-Z tHZWE 0 7 0 8 0 10 0 10 ns 6,7
REv. 1191 1-156 T, . e O B aer Miton Tochnlogy. e



PRELIMINARY
MICRON MT5C2889

TECHNOLOGY, INC.

AC TEST CONDITIONS w oV
Input pulse levels ..........ccccoeevvvreernenene Vss to 3.0V Q » 480 aQ 480
Input rise and fall imes ............c.cccoeeerreeverrreeenn. 5ns 255 30 pF 255 5pF
Input timing reference levels ..............cccccovennnee 1.5V
Output reference levels...........oeoveereieeesiencnnne 1.5V . .
) Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
OUtpUt [0 To [N See Flgures 1and2 EQUIVALENT EQUIVALENT
NOTES S
1. All voltages referenced to Vss (GND). 9. Device is continuously selected. All chip enables are
2. -3V for pulse width < 20ns. held in their active state.
3. Iccis dependent on output loading and cycle rates. 10. Address valid prior to or coincident with latest
4. This parameter is sampled. occurring chip enable.
5. Test conditions as specified with the output loading 11. 'RC = Read Cycle Time.
as shown in Fig. 1 unless otherwise noted. 12. CE2 timing is identical to CEI timing. The waveform
6. 'HZCE, 'HZOE and '‘HZWE are specified with CL = is inverted.
5pF as in Fig. 2. Transition is measured +500mV from 13. Either CEI, CE2 or WE can initiate or terminate
steady state voltage. WRITE cycles. : ’
7. Atany given temperature and voltage condition, 14, For automotive, industrial and extended temperature
*HZCE is less than ‘LZCE and tHZWE is less than specifications, refer to page 1-175.
‘LZWE. 15. Typical values are measured at 5V, 25°C and 20ns
8. WE is HIGH for READ cycle. cycle time.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data " Vom 2 e v

CE>(Vec-0.2V) [Vec=2V| lccor | 200 . | 400 pA
Data Retention Current VN = (Vee -0.2V) . ‘ -

or<0.2V Vec=3V |- . 300 . 500 HA

Chip Deselect to Data ‘corR | o | - ns 4
Retention Time ;
Operation Recovery Time R RC | L ns 4,11

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
Vee T\ asv Von 45V,
tcor \ 'R
= LT - e S 1//////
| DONT CARE
R unpeFiNeD

MT5C2889 1 1 57 . Micron Technology, Inc., reserves the right to.change products or specifications without notice.
REV. 11/91 = ! ©1991, Micron Technology, Inc.
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MICRON

PRELIMINARY
MT5C2889

ADDR

CEl

DQ

lcc

READ CYCLE NO. 18°

tRC |
VALID J(
taA .
toH
PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 27.8, 10,12

tRc
N\ /
tAQE

LzOE | HZOE

\ }
N\
tACE
YLzce tHzZCE
—— HIGH-Z DATA VALID D

tpy J[ I tpp
|| 4———»'

DON'T CARE

B unDEFINED

MT5C2889
REV. 11/91

1 1 5 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
= ©1991, Micron Technology, Inc.



PRELIMINARY

MICRON MT5C2889 Jr-
WRITE CYCLE NO. 1 -
(Write Enable Controlled) 12
m
twe 5
ADDR w—
taw (D
| fow tAH X
= T . B
tas twp1
WE XW//AR 7{
bs DH
D DATA VALID
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2
(Chip Enable Controlled) 2
twe
ADDR N
tAw
tas \ fcw tAH
CE J\ 1
twp1
Ve T, LY,
. bs tDH
D DATA VALID
Q HIGH-Z
DON'T CARE
R uNDEFINED
g;rsf:‘zﬁt;s: 1 _1 59 Micron Technology, Inc., reserves the right to change products go: ;gicmlcca’gznf ;mwtﬁ:
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MT5C2889

WRITE CYCLE NO. 3
(Write Enable Controlled) 7 12,13

wvys 1svd Il man

ADDR / /7
< T ml t t I,
W l s A
D t = DATA VALiD ’ t e,

DON'T CARE

B UNDEFINED

MT5C2889 1 1 6 0 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 - ©1991, Micron Technology, Inc.
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TECHNOLOGY, INC.

MT5C1189

SRAM

128K x 9 SRAM

WITH SINGLE CHIP ENABLE

FEATURES

¢ High speed: 17, 20, 25 and 35ns

¢ Automatic Chip Enable power down

¢ Allinputs and outputs are TTL compatible

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

* Single +5V +10% power supply

* Fast Output Enable access time: 6ns

OPTIONS MARKING
¢ Timing

17ns access -17

20ns access -20

25ns access -25

35ns access - -35
* Packages

Plastic SOJ (400 mil) Dj

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

¢ 2V data retention L
* Temperature
Industrial - (-40°C to +85°C) IT

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology. :

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

- (E-11)
NC [ 1 32 [1 Vee
A15 [ 2 31 [0 A4
A8 [ 3 30 0 Ate
A7 [ 4 29 1 WE
A6 [5 28 1 A13
A5 [16 27 1 A9
A4 17 26 [1 A10
A3 [] 8 25 0 A1
A2 []9 24 1 OE
A1 [ 10 23 [0 A12
A0 [ 11 22 0 CE
pDat [] 12 21 0 pQ9
DQ2 [] 13 20 [1 DQs8
DQ3 [] 14 19 0 pbaQ7
DQ4 [] 15 18 1 D@6
Vss q 16 17 0 DQs

accomplished when WE remains HIGH and CE goes 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 +5V power supply and
all inputs and outputs are fully TTL compatible.

MT5C1189
REV. 11/91

Micron Technology, Inc., reserves the right o change products or specifications without notice.
©1991, Micron Technology, Inc.
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MlCFqDN MT5C1189

FUNCTIONAL BLOCK DIAGRAM

Vce GND

b

A16 —»
DQ9
A0 —> '
Al —| @ . '
- '
= o 1,179,648-BIT E :
U MEMORY ARRAY o ;
A12 —>» ; (&) DQ1
5 o
A7 —»> o -
h8 — /~ Jo—e— CE
A15 —» _\-—H
(LSB) _
O OE
COLUMN DECODER
(LSB) POWER
O T
A14 A13 A5 A4 A3 A1 A10 A9 A6
TRUTH TABLE
MODE OF CE WE DQ POWER
STANDBY X H X |HIGH-Z |STANDBY
READ L L H Q ACTIVE
READ H L H [HIGH-Z| ACTIVE
WRITE X L L D ACTIVE

MT5C1189 1 1 62 Micron Technology, Inc., reserves the right to change products or specifications without notice.
REV. 11/91 = ©1991, Micron Technology, Inc.



MICRON MT5C1189

TECHNOLOGY, INC.

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
Power Dissipation ... 1w device at these or any other conditions above those indi-
Short Circuit Output Current 50mA cated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

WVHS 1SVd Jj M3aN

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

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES
Input High (Logic 1) Voltage ViH 2.2 Vee+1 v 1
Input Low (Logic 0) Voltage Vi -0.5 0.8 \" 1,2
Input Leakage Current OV <VInN<Vce | ] -5 5 uHA
Output Leakage Current Output(s) Disabled ILo -5 5 MA
0V < Vour £ Vce
Output High Voltage loH = -4.0mA VoH 24 \ 1
Output Low Voltage loL = 8.0mA . VoL 0.4 v 1
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -17 | -20 | -25 | -35 UNITS NOTES
Power Supply CE < Vu; Voc = MAX )
Current: Operating f=MAX = 1/RC Icc 95 | 160 | 140 | 125 | 115 mA 3,14
Outputs Open
Power Supply CE = Vix; Vce = MAX
Current: Standby f=MAX = 1/1RC IsB1 17 40 | 35 | 30 | 25 mA 14
Outputs Open k
CE = (Vcc -0.2V); Voc = MAX
All Other Inputs < 0.2V IsB2 0.4 5 5 5 5 mA 14
or > (Vcc -0.2V); f = OHz
CE 2 (Vcc -0.2V); Voe = MAX

“L” version only All Other Inputs < 0.2V IsB2 03 | 15 |15 (15 | 15 mA

or 2 (Vcc -0.2V); f = 0Hz

CAPACITANCE 7
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance TA =25°C,f=1MHz Ci 6 pF 4
Output Capacitance Vce =5V Co 8 pF 4

:‘El’ec 11 ‘1 ,899‘ 1 _1 63 Micron Technology, Inc., reserves the right to change products g: ngfcm:arﬂ?yﬂ'? evc/::z:lolg nyc:(::



MICRON MT5C1189

TECHNOLOGY, INC.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5, 13) (0°C < T, < 70°C; Ve = 5V +10%)

Wvds 1svd Il M3N

DESCRIPTION
SYM MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS |NOTES
READ Cycle
READ cycle time RC 17 20 25 35 ns
Address access time tAA 17 20 25 35 ns
Chip Enable access time tACE 17 20 25 35 ns
Output hold from address change tOH 5 5 5 5 ns
Chip Enable to output in Low-Z 1LZCE 5 5 5 5 ns
Chip disable to output in High-Z tHZCE 7 8 10 15 ns 6,7
Chip Enable to power-up time Py 0 0 0 0 ns
Chip disable to power-down time tPD 17 20 25 35 ns
Output Enable access time tAOE 5 6 8 12 ns
Output Enable to output in Low-Z 1LZOE 0 0 0 0 ns
Output disable to output in High-Z 'HZOE | 5 6 10 12 ns 6
WRITE Cycle
WRITE cycle time twe 17 20 25 35 ns
Chip Enable to end of write tcw 10 12 15 20 ns
Address valid to end of write tAW 10 12 15 20 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 wp1 10 12 15 20 ns
WRITE pulse width twp2 13 15 15 20 ns
Data setup time . DS 7 8 10 15 ns
Data hold time DH 0 0 0 0 | ns
Write disable to output in Low-Z LZWE 5 5 5 5 ns
Write Enable to output in High-Z tHZWE 0 7 0 8 0 10 0 ‘ 15 ns 6,7
gty 1-164 Mron Techclogy . [esees e T80 chae Pro et o Tocolgy,



MICRON

TECHNOLOGY, INC,

MT5C1189

AC TEST CONDITIONS

Input pulse levels ........cccceerverreennee.n.
Input rise and fall times

Input timing reference levels .................co........ 1.5V
Output reference levels ............ococoeveeeeeverennnn.. 1.5V
Output load ........cocoevevenvreenee. See Figures 1 and 2

NOTES

1.
2.
3.

All voltages referenced to Vss (GND).
-3V for pulse width < 20ns.
Icc is dependent on output loading and cycle rates.
The specified value applies with the outputs
unloaded, and f=———
RC (MIN)
This parameter is sampled.
Test conditions as specified with the output loading
as shown in Fig. 1 unless otherwise noted.
tHZCE, tHZOE and tHZWE are specified with
CL = 5pF as in Fig. 2. Transition is measured +500mV
from steady state voltage.
At any given temperature and voltage condition,
" 'HZCE is less than 'LZCE, and 'HZWE is less than
‘LZWE.

+5V
480

+5V
480

30 pF 5pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

8. WE is HIGH for READ cydle.

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 (CE) and write enable (WE) can initiate
and terminate a WRITE cycle.

13. For automotive, industrial and extended temperature
specifications, refer to page 1-177.

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

DATA RETENTION ELECTRICAL CHARACTERISTICS (L Version Only)

DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX UNITS | NOTES
Vcc for Retention Data- : : VbR 2 — \"

CE=>(Vec-0.2V) | Vec =2V | Iccor 35 200 uA
Data Retention Current ViN 2 (Vee -0.2V) | Vec = 3V 70 400 A

or<0.2V Vce = 5V 250 1,300 nA

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

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee

4.5V,

tcDR

R

Vbr

L=

a7/
DON'T CARE

X
UNDEFINED

MT5C1189
REV. 11/91
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MICRON

MT5C1189

READ CYCLE NO. 18°

trc |
ADDR )f VALID
'(AA o
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO.27.8.10
trC
CE 1
tACE tHzoE
- ||
t ZOE
OE
\
\
tACE
tLZCE tHZCE
DQ —— HIGH-Z < DATA VALID

lcc

| i 4J1

DON'T CARE

X unDEFINED

MT5C1189
REV. 11/91
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MT5C1189

WRITE CYCLE NO. 1
(Write Enable Controlled) 12

twe
ADDR
taw
[ tow taH
= Wml LR
tAs twp1
W NS i
ps DH
D DATA VALID
Q HIGH-Z
NOTE: Output enable (OE) is inactive (HIGH).
WRITE CYCLE NO. 2
(Chip Enable Controlled)
twe
ADDR j Y
taw
tas | tow tAH
CE \‘L }{
twp1
e ITTTTTTTTTITTTT N Y,
tps toH
D DATA VALID
Q HIGH-Z
DON'T CARE
@ UNDEFINED
xgc: 1'/8991 1 _1 67 Micron Technology, Inc., reserves the right to change products ©o; ;;T?mf:’i:n:e\gmg:ﬁg r;ot:zz
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MICRO | MT5C1189

TECHNOLOGY, INC.

P
=
B WRITE CYCLE NO. 3
(Write Enable Controlled) 7- 12
M
> twe
g ADDR : » - o
tAw
% . ] . . tcw tAH
> = 7 WJxI » _ ML,
g - ‘ | tAs ) twp2
WE Xk | 7
v - s DH
D , : : - DATAVALD ~  }——
tHZWE | | tLZWE
Q X X ‘ v HIGH-Z
DON'T CARE
@ UNDEFINED
0;!;\5;0‘111/399‘ ) ' 1_1 68 Micron Téchnology, Inc., reserves the right to change products g:;g:f:m:u;‘r\:emr; gnyot:z
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TECHNOLOGY, INC.

ADVANCE

SRAM

256K x 16 SRAM

WITH OUTPUT ENABLE

FEATURES

¢ High speed: 12, 15 and 17ns

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

Multiple center power and ground pins

Single +5V +£10% power supply

Easy memory expansion with CE and OE options
Separate upper and lower byte control (BHE, BLE)
All inputs and outputs are TTL compatible

Fast Output Enable access time: 6ns

e o o o o o

OPTIONS MARKING
® Timing

12ns access -12

15ns access -15

17ns access -17
® Packages

Plastic SOJ (400 mil) DJ

Available in ceramic packages tested to meet military
specifications. Please refer to Micron’s Military Data
Book.

e 2V data retention L

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

GENERAL DESCRIPTION

The Micron SRAM family employs high-speed, low-
power CMOS designs using a four-transistor memory cell.
Micron SRAMs are fabricated using double-layer metal,
double-layer polysilicon technology.

This deviceoffers multiple center power and ground pins
for very high performance. For flexibility in high-speed
memory applications, Micron offers chip enable (CE) capa-
bility. This enha