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PREFACE

This data book contains the latest product information for Fujitsu's line of Static RAM ICs. This year’s
edition, however, does not include a section for SRAM modules. Both DRAM and SRAM modules are now
in a Modules Data Book which you can obtain from your nearest Fujitsu Sales Office or Sales
Representative. (See the Sales Information listing in this book.)

In addition to the collection of SRAM data sheets, you will find valuable information on ordering and
expanded packaging descriptions, both in the Order Information section. A cross reference for SRAMs is
in Appendix 4, and again in each respective product section. You will also find a new technical paper, Fast
SRAMs in Zero Wait-State Memory Intefaces, in the Design Information section.

If you are interested in obtaining other Fuijitsu product information, see the publications listing on the
following pages for titles and brief descriptions of other Fujitsu product literature. To obtain a copy of any
of the documents, call one of our sales offices.
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FUJITSU PRODUCT PUBLICATIONS

The following is a list of the product publications available from Fujitsu Microelectronics, Inc. Call your nearest FMI Sales
Office or Sales Representative to order any document(s) you need. (See the Sales Information section for phone

numbers.)

MEMORY PRODUCTS
Dynamic RAM Products Data Book

Static RAM Products Data Book
ECL RAM Products Data Book

Programmable Memory Products Data
Book

Memory Modules Data Book

Memory Card Products Data Book

Power Transistor Products Data Book

Linear Products Data Book

Linear Products Selector Guide

Telecommunication Devices Data Book

Telecommunication Devices Selector
Guide

Interface and Logic Products Selector
Guide

CMOS 4-bit Microcontrollers Data Book,
Vol. |

SN'IO"S 4-bit Microcontrollers Data Book,
ol.

CMOS 4-bit Microcontrollers Selector
Guide

Contains product data sheets for NMOS and CMOS DRAMSs,
including 1M and 4M devices, and MOS application-specific
RAMSs.

Contains product data sheets for high-speed CMOS and
BiCMOS SRAMs, low-power CMOS SRAMs and application-
specific SRAMs.

Contains product data sheets for ECL and TTL bipolar ECL
RAMs, BiCMOS ECL RAMSs, and application-specific RAMS
including self-timed RAMs (STRAMs).

Contains product data sheets for programmable ROMs (including
registered and wide-temperature range PROMs); CMOS mask-
programmable ROMS, OTP ROMs, erasable PROMs, and
EEPROMs; NMOS erasable PROMs and non-volatile RAMs.

Contains product data sheets for CMOS DRAM modules (includ-
ing high density and low profile) and CMOS SRAM modules.

Contains product data sheets and programming information for
68-pin JEIDA and PCMCIA standard memory cards and connec-
tors and for 38-pin memory cards.

Contains product data sheets for RETs, Darlington arrays, and
FETs.

Contains product data sheets for op amps, comparators, automo-
tive audio amps, power supply controls, motor drivers, disk driv-
ers, and converters (A/D, D/A, A/D-D/A, and FV).

Presents an overview of linear products.

Contains product data sheets for bipolar prescalers and VCOs,
CMOS PLLs, BiCMOS single-chip PLLs and Prescalers,
CODECs, CMOS telephone ICs, and cellular mobile radio ICs.

Presents an gverview of telecommunication products and piezo-
electric devices.

Presents an overview of logic and interface devices.
Contains product information, including the development tool for
the MB8850 and MB88200 families of 4-bit microcontrollers.

Contains product information, including the development tool for
the MB88500 family of 4-bit microcontrollers.

Presents an overview of the MB88500 (high end), MB8850 (mid-
range), and MB88200 (low end) families of 4-bit microcontrollers.



FUJITSU PRODUCT PUBLICATIONS (Continued)

ASIC PRODUCTS

CMOS Channeled Gate Arrays Data Book
and Design Evaluation Guide

CMOS Channelless Gate Arrays Data
Book and Design Evaluation Guide
ASIC CMOS Products Selector Guide
BiCMOS Gate Arrays Data Book and
Design Evaluation Guide

ECL Gate Arrays Data Book and Design
Evaluation Guide

ASIC Bipolar Products Selector Guide

ASIC SOFTWARE

The ASIC Gallery™ (catalog)

The ASIC Design Environment (catalog)

ViewCAD User's Guide

ViewCAD Installation Guide
CMOS ASIC Reference Manual for
Valid

FAME User’s Guide

FAME Reference Manual

Synopsys User’s Guide

Contains product information for UHB Series High Drive CMOS
Gate Arrays and CG10 Series High Drive CMOS Gate Arrays.

Contains product information for AU Series CMOS Series Gate
Arrays and CG21 Series CMOS Gate Arrays.

Presents an overview of CMOS channeled and channelless gate
arrays and standard cell products.

Contains product information for BC Series BICMOS Gate
Arrays and BC-H Series BICMOS Gate Arrays.

Contains product information for ET Series ECL Gate Arrays,
H Series ECL Gate Arrays, Ultra-High Performance ECL Gate
Arrays, and VH Series ECL Gate Arrays.

Presents an overview of BICMOS and ECL gate array products.

Discusses the trend in ASICs: migration from using gates as
primitives to using LSI and even VLSI macros as design ele-
ments.

Provides an overview of the third-party tools that work in concert
with Fujitsu’s proprietary tools, ViewCAD™, BankCAD™, and
FAME. Also included are product profiles explaining how the
third-party tools fit within the design framework.

Provides a basic understanding of Fuijitsu’s proprietary CAD/CAE
system, ViewCAD. This book provides information necessary to
design, test, simulate, and analyze circuits using Fujitsu’s unit cell
libraries for AU, UHB, CG10, CG21, and CG31 CMOS technolo-
gies.

Explains how to install Fujitsu’s proprietary CAD/CAE system,
ViewCAD.

Provides a basic understanding of the Valid System on the Sun
platform as it interfaces with Fujitsu programs to build circuits
using Fuijitsu’s unit cell libraries for AU and UHB CMOS technolo-
gies.

Provides a basic understanding of the Fujitsu ASIC Management
Environment (FAME) software as it interfaces with third-party
tools (Sun or PC) to build circuits using Fujitsu’s unit cell libraries.

Provides installation and directory information for the Fujitsu
ASIC Management Environment (FAME) software, which uses
third-party tools (Sun or PC) to build circuits using Fuijitsu’s unit
cell libraries.

Provides a basic understanding of the Synopsys® system as it
interfaces with Fujitsu programs to build circuits using Fujitsu’s
unit cell libraries.



FUJITSU PRODUCT PUBLICATIONS (Continued)

ASIC SOFTWARE (Continued)
Verilog-XL User’s Guide

Future Publications

For Fujitsu Microelectronics, Inc.:
Master Product Guide/Catalog (1991)

For Memory Products:
Hybrid Products (1991)

For ASIC Software:

ASIC Design Environment
Data Book (1991)

ASICOpen™ Catalog (1991)

Provides a basic understanding of the Verilog-XL® system as it
interfaces with Fujitsu programs to build circuits using Fuijitsu’s
unit cell libraries.

Presents an overview of the entire range of products offered by
Fujitsu Microelectronics.

Presents Fujitsu’s hybrid products and discusses thick- and thin-film
capabilities.

Provides detailed information about the ASIC Design Methodology
at Fujitsu. It contains an overview of the third-party tools that work
in concert with Fujitsu’s proprietary tools, ViewCAD, BankCAD, and
FAME. Also included are product profiles explaining how the third-
party tools fit within the design framework.

Provides information about the Fujitsu ASIC Design framework. It
explains the design processes between two third-party tools, Syn-
opsys and Verilog-XL, and Fuijitsu’s proprietary tools, ViewCAD
and BankCAD.

Synopsys® is a registered trademark of Synopsys, Inc.

Verilog-XL® is a registered trademark of Cadence Design Systems, Inc.
ViewCAD™ and BankCAD™ are trademarks of Fujitsu Limited.

ASICOpen™ and ASIC Gallery™ are trademarks of Fujitsu Microelectronics, Inc.
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Fujitsu’s Static RAM Products

Introduction

High-speed CMOS SRAMs

Fujitsu manufactures a wide range of integrated circuits that
includes linear products, microprocessors, telecommunications
circuits, ASICs, high-speed ECL logic, power components
(consisting of both discrete transistors and transistor arrays),
and both static and dynamic RAMs.

The static RAM product line offers devices for use in a wide
range of applications. These memories are manufactured to
meet the high standard of quality and reliability that is found
in all Fujitsu products.

This data book includes product information on the following
SRAM products:

Fuijitsu's high-speed CMOS SRAMs offer the advantages of
low power dissipation, low cost, and high performance.
Features include TTL compatibility and a separate
chip-select pin that simplifies multipackage systems design.

High-speed BICMOS SRAMs

Low-speed CMOS SRAMs

Advanced BiCMOS technology adds ultra-fast access times
to CMOS low power dissipation in Fujitsu’s new family of
static RAMs. Most devices feature an automatic power-down
mode and are generally available in small outline packages
with J-leads (SOJ).

Our low-power CMOS SRAMs are ideally suited for use in
microprocessor systems and other applications where fast
access time and ease of use are required. The memories

use asynchronous circuitry and may be maintained in any
state for an indefinite period of time.

Application-Specific CMOS SRAMs

To address the system needs of cache memories, Fujitsu’s
application-specific memory line includes both cache TAG
RAM and high-speed static RAM, as well as dual-port RAMs
for multiprocessor systems.
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Fujitsu’s Static RAM Products (Continued)

xlv

Extended Temperature Range SRAMs

For applications requiring devices that operate in the
industrial temperature range, Fuijitsu offers a selection of
TTL-compatible CMOS SRAMs. These devices are specified
for operation in the range from —40°C to +85°C. The
designator “~X", following the standard part number,
identifies SRAMSs that operate in the extended temperature
range. See specific data sheets for full product specification.



Section 1

High-Speed CMOS SRAMs — At a Glance

Maximum
Access Capacity Package
Page Device Time (ns) (Organization) Options
13 High-Speed CMOS SRAMs Product Cross Reference
1-5 MB81C67-35 35 16384 bits 20-pin Plastic DIP
—45 45 (16384 x 1) 20-pin Ceramic DIP
-85 55 20-pad Ceramic LCC
1-17 MB81C68A-25 25 16384 bits 20-pin Plastic DIP, ZIP
-30 30 (4096 x 4) 20-pin Ceramic CERDIP
-35 35 20-pad Ceramic LCC
1-29 MB81C69A-25 25 16384 bits 20-pin Plastic DIP
-30 30 (4096 x 4) 20-pin Ceramic CERDIP
-35 35 20-pad Ceramic LCC
1-41 MB81C71A-25 25 65536 bits 22-pin Plastic DIP
-30 30 (65536 x 1) 24-pin Plastc SOJ
—35 35 22-pad Ceramic LCC
1-63 MB81C74-25 25 65536 bits 22-pin Plastic DIP
-30 30 (16384 x 4) 22-pad Ceramic LCC
-35 35
1-63 MB81C75-25 25 65536 bits 24-pin Plastic DIP, SOJ
-30 30 (16384 x 4 /OE) 24-pin Plastic LCC
-35 35
1-75 MB81C78A-35 35 65536 bits 28-pin Plastic  DIP, SOP, SOJ
—45 45 (8192 x 8) 32-pad Ceramic LCC
1-91 MB81C79A-35 35 73728 bits 28-pin Plastic DIP, SOP, SOJ
—45 45 (8192 x 9) 32-pad Ceramic LCC
1-107  MBB81C81A-25 25 262144 bits 24-pin Plastic DIP, SOJ
-35 35 (262144 x 1)
1-117  MB81C84A-25 25 262144 bits 24-pin  Plastic DIP, SOJ
-35 35 (65536 x 4)
1-127 MB8289-25 25 294912 bits 82-pin Plastic DIP, SOP
-35 35 (32768 x 9)
1-137  MB8298-25 25 262144 bits 2@-pin Plastic DIP, SOP, SOJ
-35 35 (32768 x 8)
1-147  MB8299-25 25 294912 bits 32-pin Plastic DIP, SOP, SOJ
-35 35 (32768 x 9)
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Static RAM Data Book High-speed CMOS SRAMs
High-Speed CMOS SRAMs Product Cross Reference
64K Static RAMs
Fujitsu Part Numbers
MB81C71A MB81C74 MB81C75 MB81C78A M81C79A
Vendors (64K x 1) (16K x 4) (16K x 4/OE) (8K x 8/0OE) (8K x 9/0E)
Cypress CY7C187 CY7C164 CY7C166 CY7C185 CY7C182
Hitachi HM6287 HMe6288 HM6289
IDT IDT7187 IDT7188 IDT7198 IDT7164 IDT7169
Micron MT5C6401 MT5C6404 MT5C6405 MT5C6408
Mitsubishi M5M5187A M5M5188A M5M5189A M5M5178 M5M5179
Motorola MCMé6287 MCM6288 MCMé6290 MCM6264 MCM6265
NEC 1PD4361 UPD4362 UPD4363
Performance P4C187 P4C188 P4C198 P4C164 P4C163
Samsung KM6165 KM6465 KM6466 KM6865
Sharp LH5261 LH5262 LH5267 LHS162 and
Sony CXK5164 CXK5464 CXK5465 CXK5863 CXK5971
Toshiba TC5562 TC55416 TC55417 TC5588 TC5589
256K Static RAMs
Fujitsu Part Numbers
MB81C81A MB81C84A MB8298 MB8299
Vendors (256K x 1) (64K x 4) (32K x 8/0E) (32K x 9/OE)
Cypress CY7C197 CY7C194 CY7C199
Hitachi HM6207 HM6208 HM62832
IDT IDT71257 IDT71258 IDT71256 IDT71259
Micron MT5C2561 MT5C2564 MT5C2568
Mitsubishi M5M5257 M5M5258
Motorola MCM6207 MCM&6208 MCM6206 MCM®6205
NEC WPD43254
Performance P4C1257 P4C1258 P4C1256
Samsung KM61257 KM64257 KM68257
Sharp LH52251 LH52252 and LH52254 and
Sony CXK51256 CXK54256 CXK58258 CX58289
Toshiba TC55464 TC55328 TC55329
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January 1990 <«
Edition 3.0 FU] ITSU

MB81C67-35/-45/-55
CMOS 16K-BIT HIGH-SPEED SRAM

16K Words x 1 Bit High-Speed CMOS Static Random
Access Memory

The Fujitsu MB81C67 is a 16,384 words x 1 bit static random access memory
fabricated with a CMOS silicon gate process. All pins are TTL compatible and a single
+5 V power supply is required.

A chip select (CS) pin permits the selection of an individual package when outputs are
OR:-tied, and automatically powers down the device. The MB81C67 offers low power
dissipation, low cost, and high performance.

CERAMIC PACKAGE CERDIP

DIP-20C-C03
o Organization: 16,384 words x 1 bit

e Static operation: no clocks or refresh required

e Access time: 35 ns max. (MB81C67-35)
45 ns max. (MB81C67-45)

55 ns max. (MB81C67-55) CERAMIC PACKAGE
* Single +5 V power supply +10% tolerance LCC-20C-FO1

e TTL compatible inputs and outputs
o Three-state outputs with OR-tie capacity

e Chip select for simplified memory expansion, automatic power down
o Electrostatic protection for all inputs and outputs

PLASTIC PACKAGE
e Standard 20-pin Plastic Package: DIP-20P-MO1
DIP MB81C67-xxP
o Standard 20-pad Ceramic Package:
LCC MB81C67-xxTV
e Standard 20-pin Ceramic Package: PIN ASSIGNMENT
CERDIP MB81C67-xxZ <7
. . . " A O 207 Vee
e Pin compatible with Fujitsu MB8167A A O2 19f7 Aw
A O3 187 A
. . A 4 170 A
Absolute Maximum Ratings (See Note) A Os 1683 Ao
A Oe TPV s A,
A g7 1407 A
Rating Symbol Value Unit O 08 10 A
Supply Voltage Vee -0.5t0+7.0 Vv WE Qo 12[7] D
— GND [J10 1[]cs
Input Voltage on any pin with
respect to GND Vin -3.510+7.0 \"
Output Voltage on any pin with
respect to GND Vour -0.5t0+7.0 \') :a
Output Current lout +50 mA a
Power Dissipation Po 12 w .
Temperature Under Bias Taias -10to +85 °C Oour
Storage Temperature | Ceramic T —65 to +150 o
Range Plastic sta 4510 +125 C
Note: Permanent device damage may occur if absolute maximum ratings are exceeded. This device contains circuitry to protect the inputs against
Functional operation should be restricted to the conditions as detailed in the operation mﬁf ,,"f.?,’,";.“',‘,‘,';':.,“z,“,;'.;’; m&’:& m
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- of any voltage higher than maximum rated votages 1o this high
tended periods may affect device reliability. impedance circult

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.



MB81C67-35

MB81C67-45
MB81C67-55
Fig. 1 — MB81C67 BLOCK DIAGRAM
Az I : —] - V¢
s D am—
CELL ARRAY
ROW
A e | 128 ROWS
8 ) —
[ ]
m s——
A s— —
e o o]
D X — COLUMN /O CIRCUITS 0 Dour
COLUMN SELECT
CS —o—( . _
g INPUT
DATA
CONT.
*—q
WE
POWER fl
L—| DOWN
CIRCUIT As As Ar As As Ao An
TRUTH TABLE
CS |WE MODE OUTPUT | POWER
H| X NOT SELECTED | HIGH-Z | STANDBY
L]t WRITE HIGH-Z | AcTIVE
L|H READ Dour ACTIVE
CAPACITANCE (1.= 25, 1 = 1MHy)
Parameter Symbol Typ Max Unit
Input Capacitance (Vin=0V) Cin 5 pF
"CS Capacitance (Vgs=0V) Ces 7 oF
Output Capacitance (Voyr=0V) Cour 8 pF




MB81C67-35

MB81C67-45
MB81C67-55
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 v
Input Low Voltage Vi -3.0* 0.8 v
Input High Voltage \ 22 6.0 )
Ambient Temperature Ta [} 70 °C
*—3.0V Min. for pulse width less than 20ns. (V. Min=—1.0V at DC level)
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
Input Leakage Current Vin=0V to Vec lu -2.0 20
Output Leakage Current CS=Vu, lo -20 2.0
Vour=0V to Vcc
: TS=Vy, lour=0mA
Active Supply Current Vie=Vie of Vi lect 25 40 mA
. TS=ViL, loyr=0mA
Operating Supply C t L, our | 35 60 A
perating Supply Curren Cycle=Min, Cy=OpF cc2 m,
CS2Vee-0.2V 15
Standby Supply Current VeoVer 0.2V of V0.2V lsay 2 mA
Standby Supply Current TS=Vm, lsp2 15 25 mA
Output Low Voltage lo,=16mA Vo 0.4 \"
Output High Voltage lon=—d8mA Von 24 Vv
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MB81C67-35

MB81C67-45
MB81C67-55
AC TEST CONDITIONS

Input Pulse Levels: 0.6V to 2.4V

Input Pulse Rise And Fall Times: Sns

Timing Measurement Reference Levels: Input 11.5V

Output  : 1.5V
Output Load: Fig.2
Load | Load Hl
2v 2V
100Q 100Q
Dour Dour
30pF (Including Scope 5pF (Including Scope
| and jig capacitance) l and jig capacitance)
(For tz, tiz, twz and tow)

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE *1
MB81C67-35 MB81C67-45 MB81C67-55
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time *2 tac 35 45 55 ns
Address Access Time *3 taa 35 45 55 ns
Chip Select Access Time *4 tacs 35 45 55 ns
Output Hold from Address Change ton 5 5 5 ns
Chip Selection to Output in Low-Z *5 tz 5 5 5 ns
Chip Deselection to Output in High-Z *5 thz 0 25 0 25 0 30 ns
Chip Selection to Power Up toy 0 0 0 ns
Chip Deselection to Power Down [ 30 40 50 ns

Note:  *1 WE is high for Read cycle.
*2 All Read cycle are determined from the last address transition to the first address transition of the next address.
*3 Device is continuously selected, CS=Vy,
*4 Address valid prior to or coincident with CS transition low.

*5 Transition is measured at the point of +500mV from steady state voltage.
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MB81C67-35

MB81C67-45
MB81C67-55
READ CYCLE TIMING DIAGRAM *1*2
READ CYCLE : ADDRESS CONTROLLED *3
tec |
ADDRESS ><
t -
ton
Dour PREVIOUS DATA VALID > DATA VALID
READ CYCLE : CS CONTROLLED *4
tac
tacs >
j— 7% — 75 —
HIGH-Z HIGH-Z
Dour DATA VALID
f——  tep
lec
50% 50%
Isg
[X¥] : undefined

Note:  *1 WE is high for Read cycle.

*2 All Read cycle are determined from the last address transition to the first address transition of the next address.
*3 Device is continuously selected, CS=V,_.

*4 Address valid prior to or coincident with CS transition low.
*5 Transition is measured at the point of +500mV from steady state voltage.



MB81C67-35

MB81C67-45

MB81C67-55

WRITE CYCLE *1*2

MB81C67-35 MB81C67-45 MB81C67-55
Parameter Symb Unit
Min Max Min Max Min Max

Write Cycle Time *3 twe 35 45 55 ns
Chip Selection to End of Write tow 30 35 50 ns
Address Valid to End of Write taw 30 35 50 ns
Address Setup Time tas 0 0 0 ns
Write Pulse Width twe 20 25 30 ns
Data Valid to End of Write tow 20 20 25 ns
Write Recovery Time twa 0 0 0 ns
Data Hold Time ton 0 0 0 ns
Write Enable to Outputin High-Z *4 twz 0 25 (] 25 0 30 ns
OQutput Active from End of Write *4 tow 0 25 0 25 0 30 ns

WRITE CYCLE TIMING DIAGRAM *1*2

WRITE CYCLE : WE CONTROLLED*?

o XOOOKXXXXXP

HIGH-Z

m  Undefined

twe
ADDRESS ( X
tow
3 N\ K b JINIIIIIIIA
taw
f— tas twp twn
" AN £
L. tv” 'D" '\
Du DATA VALID
e ot e o

Note:  *1 'CS or WE must be high during address transition.

*2 I CS goes high simultaneously with WE high, the output remains in high impedance state.

*3 All Write cycle are determined from the last address transition to the first address transition of next address.
*4 Transition is measured at the point of $+500mV from steady state voltage.




MB81C67-35
MB81C67-45
MB81C67-55

WRITE CYCLE TIMING DIAGRAM *1*2

WRITE CYCLE: CS CONTROLLED "3

twe
ADDRESS >L ><
™ tew
cs _'X\ 7 Y/
taw

AN~ 777rrrs/s

tow —>

D DATA VALID

o o twz'

HIGH-Z HIGH-Z

~N

XX  Undenfined

Note:  *1 CS or WE must be high during address transistion.
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Write cycle are determined from the last address transistion to the first address transition of next address.
*4 Transition is measured at the point of $500mV from steady state volitage.



MB81C67-35
MB81C67-45
MB81C67-55

TYPICAL CHARACTERISTICS CURVES

lee1, lece, NORMALIZED
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MB81C67-35

MB81C67-45
MB81C67-55
Fig. 9 —- NORMALIZED POWER SUPPLY CURRENT Fig. 10 - NORMALIZED POWER SUPPLY CURRENT
vs. AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
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Fig. 11 - NORMALIZED POWER SUPPLY CURRENT Fig. 12 - OUTPUT VOLTAGE
vs. AMBIENT TEMPERATURE vs. OUTPUT CURRENT
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MB81C67-35
MB81C67-45
MB81C67-55
Fig. 15~ NORMALIZED ACCESS TIME
vs. LOAD CAPACITANCE
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PACKAG

(Suffix: C2)

E DIMENSIONS

Fig. 16~ NORMALIZED ACCESS TIME

vs. LOAD CAPACITANCE
T I
g 5L Te2sc
E 131 Vee=asv
A
8 12
Q
<
@ 14 —
g 1
] L
§ 10 P el
§ |
4
i 09
3
0 50 100 150 200
Cu, LOAD CAPACITANCE (pF)

20-LEAD CERAMIC (CERDIP) DUA

(CASE No.: DIP-20C-

[ O p P X F 9°F P g ¥ 9P YT P [

L IN-LINE PACKAGE
C03)

R.025(0.64)
REF .

™

Z 0°_ to15°

+.014
288 004

© 1988 FUJITSU LIMITED D20006S-4C

+0.36 .300(7.62)TYP
7:3225770) 319:.008
(8.10+0.15)
s i & dah b b b ] L
9504.050
-010 — - 4.004
.010*
(24.13*1-27) 002
] }=—.050(1.27)MAX 028 0.2570-10)
: : (0.25_4 o5
| r | .200(5.08) MAX
|
134+.014
(3.40+0.36)
.100+.010 032(0.81) ” 032018
2.54+0.2 TYP =
f S) .900(22.86)REF (0.81+g.;g)
.052+.010 L_.(nsjggg
(1.32+0.25) +0.13
(0464 0a! Dimensions in

inches (millimeters)
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MB81C67-35

MB81C67-45
MB81C67-55
(Suffix: TV)
20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-20C-F01)
*PIN NO.1 INDEX R.012(0.30)TYP 0675(1.71), . .045(1.14)
(4 PLCS) \, TYP TYP
T 4 TN
‘o .090(2.29) D Ij
TYP
— t =:
[ R.008(0.20)TYP Dwm o [
.425"'3“)2 — {20PLCS) \D INDEX [ Aaai(a,.)sn
N 025+.005
+0.25 p .250(6.35)
(10807533 = {0.6420.131] f— 09 2205
— TD =y
—] T b—]
.0875(2.22)
P
—— R \ [ D Al A | 0502006
+.010 .050+.006 1.27+0.15
200 HSUITYP 2750151 Soa ) 0(45(1 ;4) )
+0.25 . . K .
(7.2474%) .065(1.65)TYP P VP
.100(2.54) MAX .195(4.95)
TYP
Dimension in
* Shape of PIN NO. 1 INDEX: Subject to change without notice. inches (millimeters)
© 1988 FUJITSU LIMITED C20003S-2C




MB81C67-35

MB81C67-45
MB81C67-55
(Suffix: P)
20-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No.: DIP-20P-M01)
9707 :398124.64+320)
homfio o ricrd
INDEX-1 )
a2
(6.60+0.
O .300(7.62)
J TYP
INDEX-2 T L] RN 4+
034+ 912 0501912
(0.8619:30 11277939 {0.25£0.05)
[ \
172(4.36) MAX
l 1118(3.00) MIN
050(1.27) | 1100(2.54) ‘ 018+.003  .020(0.51) MIN
MAX TYP '7(0.46+0.08)
Dimensions in
©1988 FUITSU LIMITED D20005S-3C inches (millimeters)
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DATA SHEET

[e®)
FUJITSU

MB81C68A-25/-30/-35
CMOS 16K-BIT HIGH-SPEED SRAM

4K Words x 4 Bits Static Random Access Memory with
Super High-Speed and Automatic Power Down

The Fujitsu MB81C68A is a 4,096 words x 4 bits static random access memory
fabricated with a CMOS silicon gate process. The memory uses asynchronous
circuitry. All pins are TTL compatible and a single +5 V power supply is required.

A separate chip select (CS) pin simplifies multipackage systems design by permiting

the selection of an individual package when outputs are OR-tied, and then
automatically powering down the other deselected packages.

The MB81C68A offers low power dissipation, low cost, and high performance.

Organization: 4,096 words x 4 bits

Static operation: no clocks or timing strobe required

Access time: taa = tacs = 25 ns max. (MB81C68A-25)
taa = tacs = 30 ns max. (MB81C68A-30
taa = tacs = 35 ns max. (MB81C68A-35

Low power consumption: 385 mW max. (Active)

138 mW max. (Standby, TTL level)
83 mW max. (Standby, CMOS level)

Single +5 V power supply +10% tolerance

TTL compatible inputs and outputs

Three-state outputs with OR-tie capacity

Chip select for simplified memory expansion, automatic power down
Electrostatic protection for all inputs and outputs

Standard 20-p|n Plastic Package:
DIP MB81C68A-xxP
ZIP MB81C68A-xxPSZ
Standard 20-pin Ceramic Package:
CERDIP MB81C68A-xxZ

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee -0.51t0+7.0 v
Input Voltage on any pin with
respect to GND Vin -3.51t0+7.0 v
Output Voltage on any /O pin
with respect to GND Vour -0.5t0+7.0 Vv
Output Current lout +20 mA
Power Dissipation Po 1.0 w
Temperature Under Bias Taias -10to +85 °C

Ceramic —65 to +150

gt:r:sge Temperaiure Plastic Tsta 4510 4125 °C

Note: Permanent device damage may occur if absolute maximum ratings are exceeded.

Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

CERAMIC PACKAGE CERDIP
(DIP-20C-C03)

PLASTIC PACKAGE
(DIP-20P-MO01)

PLASTIC PACKAGE
(ZIP-20P-MO01)
LCC: See page 12

PIN ASSIGNMENT

©CONOOOAEWN =

0

Ao As A, As Ay Ay TS WE UO; O,
TOPVIEW

An A Ve A A A, Ag GND O, IO,
LCC: See page 12

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric flelds. However, it
is advised that normal precautions be taken to avoid sppllcaﬂon
of any voltage higher than maximum rated voltages to this high
impedance circuit.
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MB81C68A-25
MB81C68A-30
MB81C68A-35

Fig. 1 - MB81C68A BLOCK DIAGRAM

A o——————F o Veo
P i — o
| ° 128 x 128
A o5 . MEMORY CELL
A ROW - ARRAY
7 © t SELECT | |
A o———— {5
Ao [ eee T
Ay o—————— 3
1/0 CIRCUITS
o N
10, ©
| —
1o, o P
5 INPUT COLUMN
) DATA SELECT
10; o N CONTROL
10, o N '
— A A A A A, (
o) =
| p
POWER _I TRUTH TABLE
- O —_ —_—
C?R(g’llj"llT CS | WE MODE Vo POWER
H X NOT SELECTED HIGH-Z STANDBY
L L WRITE D ACTIVE
L | H |ReaD Dour _ ACTIVE
CAPACITANCE (1= 25°C, t = 1MHz)
Parameter Symbol Typ Max Unit
Input Capacitance (Vin=0V) Cw 5 pF
'CS Capacitance (Ves=0V) Ces 6 pF
I/O Capacitance (Vio=0V) Cio 7 pF
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MB81C68A-25

MB81C68A-30
MB81C68A-35
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
Input Leakage Current Vin=0V to Vec M -10 10 uA
Output Leakage Current §=Vm, Vio=0V to Vec lo -10 10 nA
. lour=0mA CS=V,,
Active (DC) Supply Current VeV or Vg lec 25 50 mA
Operating Supply Current ﬁ.,S:é}% A, Cycle=Min lecz 40 70 mA
"CS=Vee—0.2V, V0.2V
Standby Supply Current of VaoVeo —0.2V Isay 0.5 15 mA
Standby Supply Current CS=Vy lss2 10 25 mA
Input Low Voltage Vi -2.0* 0.8 \
Input High Voltage Viu 2.2 6.0 \
Output Low Voltage lo.=8mA Voo 0.4 \Y
Output High Voltage low=—4mA Vou 24 Vv

Note: * —2.0V Min. for pulse width less than 20ns. (V,. Min=—0.5V at DC level)



MB81C68A-25

MB81C68A-30
MB81C68A-35
AC TEST CONDITION
Input Pulse Levels: 0V to 3.0V
Input Pulse Rise and Fall Times: 5ns (Transient Time between 0.8V and 2.2V)
Timing Reference Levels: Input : 1.5V
o L Fig. 2 Output: 1.5V
ut Load: :
uiput Loa 5.0V
480Q
C=30pF
Dowr Ct=5pF for tiz, tuz, tow and twz
(Including Scope G 2550
and
Jig Capacitance)

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
READ CYCLE*"

MB81C68A-25 MB81C68A-30 MB81C68A-35
Parameter Symbol Unit

Min Max Min Max Min Max
Read Cycie Time tre 25 30 35 ns
Address Access Time*? taa 25 30 35 ns
Chip Select Access Time*? tacs 25 30 35 ns
Output Hold from Address Change ton 3 3 3 ns
Output Hold from CS tore 0 0 0 ns
Chip Selection to Output in Low-Z* tz 5 5 5 ns
Chip Deselection to Output in High-Z*4 thz 10 13 15 ns
Power Up from CS teu 0 0 0 ns
Power Down from CS teo 20 ‘ 25 30 ns

Note: *1 WE is high for Read cycle. o
*2 Device is continuously selected, CS=V,..
*3 Address valid prior to or coincident with CS transition low.

*4 Transition is specified at the point of £+500mV from steady state voltage.
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MB81C68A-25
MB81C68A-30
MB81C68A-35

READ CYCLE TIMING DIAGRAM*'
READ CYCLE: ADDRESS CONTROLLED*2
tre
ADDRESS X X
tan .
- ton
DATA OUT PREVIOUS DATA VALID DATA VALID
READ CYCLE : CS CONTROLLED*
the
3 X //
tACS - tuz" —t
je— 1,4 —> [*— torc >
DATA OUT HiGHZ DATA VALID HIGH-Z
e— t,;, —» fe— tpp —>
"4 loc N\ coo
SUPPLY I S0% RO0%
CURRENT

Note: *1 WE is high for Read cycle. -
“2 Device is continuously selected, CS=V...
*3 Address valid prior to or coincident with CS transition low.

*4 Transition is specified at the point of $500mV from steady state voltage.
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MB81C68A-25

MB81C68A-30
MB81C68A-35
WRITE CYCLE*'*2
MB81C68A-25 MB81C68A-30 MB81C68A-35
Parameter Symbol Unit
Min Max Min Max Min Max
Write Cycle Time twe 25 30 35 ns
Chip Selection to End of Write tew 20 25 30 ns
Address Valid to End of Write taw 20 25 30 ns
Address Setup Time tas 0 0 0 ns
Write Pulse Width twe 20 25 30 ns
Data Setup Time tow 13 15 15 ns
Write Recovery Time twr 2 2 2 ns
Data Hold Time tou 0 0 0 ns
Output High-Z from WE*? twz 10 13 15 ns
Output Low-Z from WE* tow 5 5 5 ns

WRITE CYCLE TIMING DIAGRAM

WRITE CYCLE : WE CONTROLLED*' *2

L twe l
ADDRESS i
tWR
tow
TS NNk ).
tAW
le— tys twe
WE X 4
tW tDM
DATA IN DATAVALD )
f— twz® — tow®
DATA OUT HIGH Z K

Note: *1 'CS or WE must be high during address transitions.
*2 If CS goes high simultaneously with WE high, the output remains in a high impedance state.
*3 Transition is specified at the point of £500mV from steady state voltage.
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MB81C68A-25
MB81C68A-30
MB81C68A-35

WRITE CYCLE TIMING DIAGRAM

WRITE CYCLE: CS CONTROLLED**2

twe
ADDRESS X X
taw twn
2 tow
cs ”\ //

TN 3 A,

tow tou
DATA IN DATA VALID >
1% ~—» — [ twz®
HIGH-Z
DATAOUT N 7

Note: *1 CS or WE must be high during address transitions.
*2 If CS goes high simultaneously with WE high, the output remains in a high impedance state.
*3 Transition is specified at the point of £500mV from steady state voltage.
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MB81C68A-25

MB81C68A-30
MB81C68A-35
Fig. 3 OPERATING SUPPLY CURRENT Fig. 4 OPERATING SUPPLY CURRENT
© vs. SUPPLY VOLTAGE © vs. AMBIENT TEMPERATURE
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ok ok
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vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
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MB81C68A-25
MB81C68A-30
MB81C68A-35

TYPICAL CHARACTERISTICS CURVES

Fig.9 “H” LEVEL OUTPUT VOLTAGE
vs. “H” LEVEL OUTPUT CURRENT
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Fig. 11 ACCESS TIME vs. SUPPLY
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MB81C68A-25

MB81C68A-30
MB81C68A-35
(Suffix: -2)
20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-20C-C03)
[ P P ¢ TP ¢ TF 9P P M /0‘015
R.025(0.64) .014
REF . ‘288:004
+0.36.
7.3275370) 219+ 008 .300(7.62) TYP
(8.10+0.15)
Ll b 3 d b dF £ b b L] /
.950+.050
ey 0107:004
a5t 2D >
—={ |=——050(1.27)MAX ) 0.25219)
1 ‘ .200(5.08) MAX
.134+,014
(3.40+0.36)
.100+.010 1032(0.81) H 032+018
(2.:54%0.25) “soozgemer 177 (0-81;‘2‘;3)
| os2-.010 |_owaro0s”
(1.32:0.25) ool
(0'46-0403) Dimensions in

© 1988 FUJITSU LIMITED D20006S-4C

inches (millimeters)

(Suffix: -P)

20-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-20P-M01)

©1988 FUNITSU LIMITED D200058-3C

9707398 24,647 32—~
(LA e
INDEX-1 ¥
.260+.010
O |®©sozo2s
7.
INDEX-2 LI IR T L]
|osorg?
(0.86t8_30’ “.27t8.30) (0.25+0.05)
172(4.36) MAX
.118(3.00) MIN
.050(1.27) :.100(2.54) 018+.003  .020(0.51) MIN
MAX TP (0.46+0.08)

Dimensions in
inches (millimeters)
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MB81C68A-25

MB81C68A-30
MB81C68A-35
(Suffix: -PSZ)
20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
(Case No. : ZIP-20P-M01)
+.008 +0.20, .112+.008
" 10197 575(25.88" 550) - - I~ 15 855030)
INDEX .260+.010
(6.60+0.25) 312+.013
d (7.93+0.33)
©25%005 § §_ 1
.050(1.27) .020+.004 .100(2.54) TYP
TYP (0.50+0.10) (ROW SPACE)
(BOTTOM VIEW)
Dimensions in
inches (millimeters)

©1988 FUNTSU LIMITED 220001S-4C
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MB81C68A-25
MB81C68A-30
MB81C68A-35

PACKAGE DIMENSIONS (Cont’d)

(Suffix: -TV)

As

erz2P

ArVecAs

CERAMIC PACKAGE LCC

(LCC-20C-FO1)

*PIN NO.1 INDEX

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-20C-FO1)

S

+.010
—-.005

+0.25
(10.8079:45)

.425

+.010
-285_ o5

+0.25
(7.2479:2%)

©1988 FUJITSU LIMITED C20003S-2C

* Shape of PIN NO. 1 INDEX: Subject to change without notice.

R.012(0.30) TYP 0675(1.71) 045(1.14)
14 PLCS) W TvP TvP
— R Ty
oso22a[ L) LJ
TYP Rl
—] = =g ‘
o e B0 T
s - 335(8.51)
= 025+.005 - e G
5+
- 250(6.35)
= (0.64:0.131 p 1 g 220%
— TD =
. 875(2.22)
0875(2.
TYP
L] R VA A | .050+.006
1050+.006 {1.2720.15)
- QABUINTYP 152720980 2 3 1) 045(1.14)
.065(1.65)TYP 20 feoll.
100(2.54)MAX .195(4.95)
TYP

Dimension in
inches (millimeters)
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il 1990 Gr)
! FUJITSU

MB81C69A-25/-30/-35
CMOS 16K-BIT HIGH-SPEED SRAM

4K Words x 4 Bits Static Random Access Memory with
Super High-Speed
The Fujitsu MB81C69A is a 4,096 words x 4 bits static random access memory

fabricated with a CMOS silicon gate process. The memory uses asynchronous
circuitry. All pins are TTL compatible and a single +5 V power supply is required.

A separate chip select (CS) pin simplifies multipackage systems design by permiting
the selection of an individual package when outputs are OR-tied.

The MB81C69A offers low power dissipation, low cost, and high performance.

e Organization: 4,096 words x 4 bits CERAMIC PACKAGE CERDIP

-20C-C03
o Static operation: no clocks or timing strobe required (DIP-20C-C03)

e Access time: taa = 25 ns max, tacs = 15 ns max. (MB81C69A-25)
taa = 30 ns max, tacs = 18 ns max. (MB81C69A-30)
taa = 35 ns max, tacs = 20 ns max. (MB81C69A-35)

o Low power consumption: 385 mW max. (Active)
Single +5 V power supply +10% tolerance /

e TTL compatible inputs and outputs
o Three-state outputs with OR-tie capacity PLASTIC PACKAGE
e Chip select for simplified memory expansion (DIP-20P-MO1)

Electrostatic protection for all inputs and outputs

e Standard 20-pin Plastic Package:
DIP MB81C69A-xxP

e Standard 20-pad Ceramic Package:
LCC  MB81C69A-xxTV

e Standard 20-pin Ceramic Package:

LCC: See page 11

CERDIP MB81C69A-xxZ PIN ASSIGNMENT
Absolute Maximum Ratings (See Note)
A0 S 20 [ Vee
Rating Symbol Value Unit A 2 19 [0 As
Supply Voltage Vee —0.510+7.0 v A 3 18 [ A,
Input Volta%e on any pin with A4 17 5 A
respect to GND Vin -3.510+7.0 v A s 16 B Ay
a0 s TP VEW 15 B 10,
Ou;‘put Voltage grgl la;ny /O pin v 0510470 v aldz 14 01 10,
it ct to .510 +7.
W respe o b A8 13 [ o,
Output Current lour +20 mA csgo 12 [ 1o,
Power Dissipation Po 1.0 w GND[Q 10 1 [ WE
Temperature Under Bias Taias -10to +85 °C
Storage Temperature | Ceramic Tera —65 to +150 oc LCC: See page 11
Range Plastic —4510 +125
Note: Permanent device damage may occur if absol imum ratings are ded E——— o "
Functional operation should be restricted to the conditions as detailed in the operation contalns circuitry to protect the Inputs against
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- Py i rrde e s A Tt
tended periods may affect device reliability. mmmq]e hlﬂhev than maximum rated voltages to this high
Jance circul

Copyright © 1980 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB81C69A-25
MB81C69A-30
MB81C69A-35

Fig. 1 — MB81C69A BLOCK DIAGRAM

A o5 -~ Ve
Ao - <—o GND
. 128 x 128
Ay o5 . MEMORY CELL
A ROW . ARRAY
s o———— 31 sfirer ||
A o———— 5
e D> S— CHONC
e P J—
/0 CIRCUITS
N —
1O, o % —
N
Vo. © W INPUT COLUMN
'~ COoNTROL SELECT
1105 © I [
N ’ % %l %l %l %l
. A A A A Ay (
[
I
WE
TRUTH TABLE
CcS | WE MODE Vo
H | X | NOTSELECTED HIGH-Z
L L | WRITE D
L H | READ Doyr
CAPACITANCE (1:=25°C, t = 1MHz)
Parameter Symbol Typ Max Unit
Input Capacitance (Vn=0V) Cw pF
'CS Capacitance (Vss=0V) Ces pF
/O Capacitance (Vio=0V) Cuo 7 pF
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MB81C69A-25

MB81C69A-30
MB81C69A-35
(Referenced to GND) :
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 "
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
Input Leakage Current Vin=0V to Vec I -10 10 HA
Output Leakage Current CS=Vu, Vio=0V to Vcc o -10 10 nA
Active Supply Current SS:\X 'L‘a:"\“,':omA leet 25 50 mA
Operating Supply Current li,s;glr'h A, Cycle=Min leca 40 70 mA
Input Low Voltage Vi -2.0" 0.8 v
Input High Voltage Viu 2.2 6.0 v
Output Low Voltage loi=8mA Voo 0.4 \
Output High Voltage low=—4mA Vou 2.4 \

Note: * —2.0V Min. for pulse width less than 20ns. (V. Min.=—0.5V at DC level)
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MB81C69A-25

MB81C69A-30
MB81C69A-35
AC TEST CONDITION
Input Pulse Levels: 0V to 3.0V
Input Pulse Rise and Fall Times: 5ns (Transient Time between 0.8V and 2.2V)
Timing Reference Levels: Input : 1.5V
Output: 1.5V
Output Load: .
Fig. 2
5.0V
_T——
= 4800
C=30pF
Dour I * C=5pF 101 tiz, tiz, tow and twz
_ c. = 2550
(Including Scope and h
Jig Capacitance)

AC CHARACTERISTICS

(Recommended opetrating conditions unless otherwise noted.)

READ CYCLE*!
MB81C69A-25 MB81C69A-30 MB81C69A-35
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time*? tac 25 30 35 ns
Address Access Time*? tan 25 30 35 ns
Chip Select Access Time** tacs 15 18 20 ns
Output Hold from Address Change ton 3 3 3 ns
Output Hold from CS tome 0 0 0 ns
Chip Selection to Output in Low-Z** tz [¢] [o] 0] ns
Chip Deselection to Output in High-Z*® thz 10 13 15 ns

Note: *1 WE is high for Read cycle.

*2 Allread cycles are determined from the last address transition to the first address transition of next cycle.

*3 Device is continuously selected, CS=V,.
*4 Address valid prior to or coincident with CS transition low.

*56 Transition is specified at the point of £500mV from steady state Voltage with Load Il in Fig. 2.
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MB81C69A-25

MB81C69A-30
MB81C69A-35
READ CYCLE TIMING DIAGRAM*'
READ CYCLE: ADDRESS CONTROLLED
tac?
ADDRESS X X
ta? {
fe— ton
DATA OUT PREVIOUS DATA VALID DATA VALID
READ CYCLE : CS CONTROLLED*®
tre? |
ADDRESS ><
taa
\ 4
cs N /]
tacs™* fa— 1,5
SR fose
DATA OUT HIGH-Z DATA VALID HIGH-Z

Note: *1 WE is high for Read cycle.
*2 All read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS=V...
*4 Address valid prior to or coincident with CS transition low.

*5 Transition is specified at the point of $500mV from steady state voltage with Load Il in Fig. 2.
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MB81C69A-25

MB81C69A-30
MB81C69A-35
WRITE CYCLE*'*2
MB81C69A-25 MB81C69A-30 MB81C69A-35
Parameter Symbol Unit
Min Max Min Max Min Max
Write Cycle Time*? twe 25 30 35 hs
Chip Selection to End of Write tew 20 25 30 ns
Address Valid to End of Write taw 20 25 30 ns
Address Setup Time tas [ 0 0 ' ns
Write Pulse Width twe 20 25 30 ns
Data Setup Time tow 13 15 15 ns
Write Recovery Time** twa 2 2 2 ns
Data Hold Time ton 0 0 0 ns
Output High-Z from WE*s twz 10 13 15 ns
Output Low-Z from WE*s tow 5 5 5 ns

WRITE CYCLE TIMING DIAGRAM *™*2
WRITE CYCLE : WE CONTROLLED

two’ -
ADDRESS X
twa ¢
tew
s NN 7
tAW
— trs twe
WE \|
R )(
tW tDN
DATA IN DATAVALD )
fe— tw;° — tow®
DATA OUT HIGH-Z K

Note: *1 IfCS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All write cycle are determined from last address transition to the first address transition of the next address.
*4 twr is defined from the end point of WRITE Mode.

*5 Transition is specified at the point of £500mV from steady state voltage with Load Il in Fig. 2.
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MB81C69A-25

MB81C69A-30
MB81C69A-35
WRITE CYCLE TIMING DIAGRAM
WRITE CYCLE: CS CONTROLLED**2
twe®
ADDRESS X ><
taw twa®
b tow
TN
CS \ //
twe
\
NN\ § 7 %
tow ton
DATA IN DATA VALID >
15 —» ’J je— ty;°
I: N\ HIGH-Z
DATA OUT I\ 4

Note:

*1 If CS are in the READ Mode during this period, /O pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.

2 I CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All write cycle are determined from last address transition to the first address transition of the next address.
*4 tws is defined from the end point of WRITE Mode.

*5 Transition is specified at the point of +500mV from steady state voltage with Load Il in Fig. 2.
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MB81C69A-25
MB81C69A-30
MB81C69A-35

TYPICAL CHARACTERISTICS CURVES

Fig. 3 OPERATING SUPPLY CURRENT Fig. 4 OPERATING SUPPLY CURRENT

-
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MB81C69A-25
MB81C69A-30
MB81C69A-35

PACKAGE DIMENSIONS

CERAMIC DIP (Suffix: Z)

20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-20C-C03)

{ 0°t015°
[ 9 £ T T F 9P TP T F TP 1‘1‘ -
R.025(0.64) +.014
REF .288

—.004
7.32*0-36 .300(7.62)TYP
{ ’0'10) .319+.006
(8.10£0.15)
LT i F 8 dF d b & b d b d_Bb ] L
950+A050
: -010 ——— = +.004
7 010"
(24.13i:)'22,5) ~.002
—] f— ’ +0.10
.050(1.27)MAX 0250:19)
| r ‘ .200(5.08) MAX
.134+.014
(3.40+0.36)
.100+.010 .032(0.81) 032018
(2.54+0.25) VP -
.900(22.86)REF (0.8110-46)
L_ ©'_0.30
.052+.010 +.005
L= = .018__“03
(1.32+0.25) 013
.4 .
© 6_0‘03’ Dimensions in
inches (millimeters)
© 1988 FUJITSU LIMITED D20006S-4C inches imillimeter
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MB81C69A-25
MB81C69A-30
MB81C69A-35

PACKAGE DIMENSIONS (Cont’d)

PLASTIC DIP (Suffix: P)

20-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-20P-MO1)

+.008 +0.20,

©1988 FUNTSU LIMITED D20005S-3C

97089824 647 320y
ARARARATANGTATATATIIR dﬁﬁ
INDEX-1 R
260+.010
O |eso=025
:300(7.62)
TYP
INDEX-2" “TT L] FL‘E;JQL”J L] ]1(1){2L\:J 0] o pe
+ +
0340 ” ._J 0800 010+.002
0.86 7939 (1271339 (0.25+0.05)
L \
7 172(4.36) MAX
. N
l 118(3.00) MIN
;OEO(_1.ngﬁVL | 100254) || 018+.003  .020(0.51) MIN
MAX TYP (0.46+0.08)

Dimensions in
inches (millimeters)
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MB81C69A-25

MB81C69A-30
MB81C69A-35
3
PACKAGE DIMENSIONS (Cont’d)
CERAMIC LCC (Suffix: TV)
As A7VecAs
2] 1 2
I -
A3 i A
A4 i A
A 15) Top vIEW Y An
A [6 13 vo
A ~7-' }1 170,
A, 8, ! 110,
HERESRRE
CS |WE IO CERAMIC PACKAGE
GND (LCC-20C-F01)
20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-20C-F01)
*PIN NO.1 INDEX R.012(0.30)TYP 0675(1.71) 045(1.14)
{@pLCs) \ TP TYP
— ‘ 7 N
b osoi220 [ [ [
TVP
= = =
= Romo2TYe §3 < [
+.010 (20PLCS) N INDEX 335(8.51)
.425_;321 = :025:.005 = E 25016 35T) ’
(10.80_575) = 10.6420.131} 1 Tve
— rD EW L
] 0875(2.22)
_j:*: RN A | .050+.006
010 .050+.006 :
2857008 .045(1.14)TYP (1?27:0'15) 038 :1;17:3':5)
(7.24°028) .065(1.65)TYP B 1) SNl
.100(2.54)MAX .195(4.95)
TVP
!)imension in
* Shape of PIN NO. 1 INDEX: Subject to change without notice. inches (millimeters)
© 1988 FUJITSU LIMITED C20003S-2C
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High-Speed CMOS SRAMs Static RAM Data Book
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March 1990 6)
Edition 3.0 FU] lTSU

MB81C71A-25/-30/-35
CMOS 64K-BIT HIGH-SPEED SRAM

64K Words x 1 Bit High-Speed CMOS Static Random
Access Memory

The Fujitsu MB81C71A is a 65,536 words x 1 bit static random access memory
fabricated with a CMOS technology. It uses fully static circuitry throughout and,
therefore, requires no clocks or refreshes to operate.

The MB81C71A is designed for memory applications where high performance, low
cost, large bit storage, and simple interfacing are required. It is compatible with TTL

ic, and requi ingle +5 V ly. PLASTIC PACKAGE
logic, and requires a single +5 V supply. STIC PACKS

e Organization: 65,536 words x 1 bit
e Static operation: no clocks or refresh required

e Access time: taa = tacs = 25 ns max. (MB81C71A-25)
taa = tacs = 30 ns max. (MB81C71A-30)
taa = tacs = 35 ns max. (MB81C71A-35)

* Single +5 V power supply +10% tolerance PLASTIC PACKAGE

LCC-24P-M02

LCC : See page 12.

o Separate data inputs and outputs

o TTL compatible inputs and outputs

o Three-state outputs with OR-tie capability

e Chip select for simplified memory expansion, automatic power down

Electrostatic protection for all inputs and outputs PIN ASSIGNMENT
Standard 22-pin Plastic Package: adt Y~ 2Bve
DIP MB81C71A-xxP As 2 21 As
e Standard 24-pin Plastic Package: A 43 208 A,
soJ MB81C71A-xxPJ A g4 198 A
e Standard 22-pad Ceramic Package: AA" E : ToP 13 g :e
14 15
LCC (metal seal) MB81C71A-xxCV A E 7 VEW 16 A,
A8 153 Ay
i Dour 0§ 9 140 A
Absolute Maximum Ratings (See Note) W d % 12b Ow
Rating Symbol Value Unit eNo g 12pcs
Supply Voltage Vee ~0.5t0 +7 \ A [T 2418 Vee
A |2 23|P A,
:’ggg‘ext"t'; L Y pin with Vn 351047 v Ad|s 22|p A,
o ok n A, Ol4 21 3A5
utput Voltage on any pin wit =1k 20{P A
respect to GND Vour ~05t0+7 v A, dls Top19]pNC
NC |7 VIEW18 | A5
Output Current lour 450 mA As 0|8 171 Ay
T A2 O]9 16|B A
Power Dissipation Pp 1.0 w [%l'é dlio 15|R A;“
Te Under Bi - o of 11 14180 D
emperature er Bias Teus 10 to +85 C ano dliz 1lh Cg
Storage Temperature Ceramic —65 to +150 '
Range Plastic Tsta 25101125 °C LCC : See 12 page.
Note: Permanent device damage may occur if absolute maximum ramgs are ded
ki da shhouldbe icted to the conditions as detailed in the ion e — ———
secnons s data sheet. to absoluts i raungcondmonsforex- Ins circuitry to protect the Inputs ag:
tended periods may affect device reliabilty. o oo nmel procauion o aken 0 avold pplcation

of any voitage higher than maximum rated voltages to this high
impedance circuit.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB81C71A-25

MB81C71A-30
MB81C71A-35
Fig. 1 - MB81C71A BLOCK DIAGRAM
A s—

ROW_| .
SELECT 128 ROWS

- V.

<+—— GND

D B—-——— — COLUMN 110 CIRCUITS Dour
N
INPUT COLUMN SELECT
CONT.
WE —]
CS >
As Ad As As Ay As A An Ass
POWER
DOWN
CIRCUIT
TRUTH TABLE
CS | WE MODE OUTPUT | POWER
H X NOT SELECTED HIGH-Z | STANDBY
L L WRITE HIGH-Z | ACTIVE
L H READ Dour ACTIVE
CAPACITANCE (mi=25°¢, = 1MHz)
Value
P: t bol
arameter Symbol Ty Max Unit
Input Capacitance (Vw=0V) Cw 7 pF
'CS Capacitance (Ves=0V) Cs pF
Output Capacitance (Vour=0V) Cour pF
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MB81C71A-25

MB81C71A-30
MB81C71A-35
(Referenced to GND)
Value
Parameter Symbol Unit
Min Typ Max
Supply Voltage Vee 45 5.0 55 \"
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Value
Parameter Test Condition Symbol Unit
Min Typ Max
Vin=0V to Vce
Input Leakage Current Veo=Max. Iy -10 10 HA
'CS=Vi,
Output Leakage Current Vour=0V to 4.5V lo -10 10 uA
Vec=Max.
"CS=Vi, Vee=Max.
Operating Supply Current Dour=Open, lec 50 80 mA
Cycle=Min.
Vee=Min. to Max.
CS2Ve -0.2V
Standby Current V0.2V of lsa1 1 10 mA
Vin2Vee —0.2V
Vee=Min. to Max.
Standby Current TSV lsgo 10 20 mA
Input Low Voltage Vi —2.0" 0.8 \
Input High Voltage '™ 22 6.0 \
Output Low Voltage lo=16mA VoL 0.45 v
Output High Voltage lon=—4mA Vou 24 A
Vec=0V to Ve Min.
Peak Power on Current** CS=Lower of V¢ or lpo 30 mA
Vi Min.

*  —2.0V Min, for pulse width less than 20 ns. (V. Min=—0.5V at DC Level)
** Apull-up resistor to Ve on the CS input is required to keep the device deselected; otherwise, power-on current approaches

lec active.
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MB81C71A-25
MB81C71A-30
MB81C71A-35

Dour

Jig Capacitance)

Fig. 2 - AC TEST CONDITIONS

« Input Pulse Levels: 0.6V to 2.4V
« Input Pulse Rise And Fall Times: Sns
« Timing Measurement Reference Levels: Input : 1.5V
Output : 1.5V

« Qutput Load:

5.0V

——ee
<
:: 480Q

Load I: C.=30pF
Load II: C.=5pF for t.z, tuz, tow and twz

— <
(Including Scope and -G i 2550

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE"
MB81C71A-25 MB81C71A-30 MB81C71A-35
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time*? tac 25 30 35 ns
Address Access Time** tan 25 30 35 ns
Chip Select Access Time*4*® tacs 25 30 35 ns
Output Hold from Address Change ton 5 5 5 ns
Chip Selection to Output in Low-Z*¢ tz 5 5 5 ns
Chip Deselection to Output in High-Z*¢ tiz 0 10 0 13 0 15 ns
Chip Selection to Power Up Time teu 0 0 0 ns
Chip Deselection to Power Down time teo 20 25 30 ns
Note: *1 'WE is high for Read cycle.
*2 Al Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS=V\..
*4 Address valid prior to or coincident with CS transition low.
*5 Chip deselection for a finite time is less than tac prior to selection.
*6
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MB81C71A-25

MB81C71A-30
MB81C71A-35
READ CYCLE TIMING DIAGRAM *'*2
READ CYCLE : ADDRESS CONTROLLED*?
thc
ADDRESS
tM —{
ja— t,, —>
PREVIOUS DATA
DATA OUT VALID DATA VALID
READ CYCLE : CS CONTROLLED*+s
tac
_ N 4
(53 N /
tacs |
—— t,,*¢ — ja— 1,6 —»
HIGH-Z HIGH-Z
DATA OUT DATA VALID
adm— tpu — f— tFD
lc  eeeeeeeeceeaaaaad
7Z 50%
lsn
DX Undefined Don't Care
Note: *1 'WE is high for Read cycle.

*2 Al Read cycles are determined from the last address transition to the first address transition of next cycle.

*3  Device is continuously selected, CS=V,.

*4 Address valid prior to or coincident with CS transition low.

*5 Chip deselection for a finite time is less than tac prior to selection.

*6 Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C71A-25

MB81C71A-30

MB81C71A-35

WRITE CYCLE*"*2

Parameter Symbol MB81C71A-25 MB81C71A-30 MB81C71A-35 Unit
Min Max Min Max Min Max

Write Cycle Time*? twe 25 30 35 ns
Chip Selection to End of Write tow - 20 25 30 ns
Address Valid to End of Write taw 20 25 30 ns
Address Setup Time tast 0 0 0 ns
Address Setup Time tase 0 0 0 ns
Write Pulse Width twe 20 25 30 ns
Data Valid to End of Write tow 15 18 20 ns
Write Recovery Time twr 2 2 2 ns
Data Hold Time ton 2 2 2 ns
Write Enable to Output in High-Z* twz 0 10 0 13 0 15 ns
Output Active from End of Write** tow 0 0 0 ns

WRITE CYCLE: WE CONTROLLED

WRITE CYCLE TIMING DIAGRAM***2

twe™?
ADDRESS

tow
TS

tur
WE 7[
g Tow ton
et — e tow™

DATA OUT I0}‘:’:‘1’:’1‘1‘1’X‘X‘I‘X‘Xﬁ.{.} HIGH-Z

DA undefined

Don't Care

Note:
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"CS or WE must be high during address transitions.
If CS goes high simultaneously with WE high, the output remains in high impedance state.
All Write cycles are determined from the last address transition to the first address transition of next cycle.

Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB81C71A-25

MB81C71A-30
MB81C71A-35
WRITE CYCLE TIMING DIAGRAM *1*2

WRITE CYCLE: CS CONTROLLED*?

twe
ADDRESS

tew

4
[ /)
1
tAw 'WR
twe
WE
tou
tow —™

DATA IN DATA VALID

th“ i

N HIGH-Z
DATA OUT
/
XZ Undefined Don’t Care

Note: *1 'CS or WE must be high during address transitions.
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C71A-25

MB81C71A-30
MB81C71A-35
Fig. 3 - OPERATING SUPPLY CURRENT Fig. 4 - OPERATING SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
T Veo=5.5V
g 1.2 C;'cle min. 2 1.2 Cycle min.
|_
= <L
éﬁ 11 ,/ g1
ox Q.
(e} Oc
ol 1.0 a2 1.0
wo wo [—
N> N5
g & 0.9 / 25 0.9
sa
[vap=] foage]
o% 08 % 08
=z z
8 8
45 5.0 55 0 25 50 75 100
Vee, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C)
Fig. 5 - STANDBY SUPPLY CURRENT Fig. 6 — STANDBY SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
> T > T
a T,\=25°C ‘w/ @ Vee=5.5V
Z 12 z 12
=B Is =
0wz B2 Bz
adi11 W
o' Qo
wo W
S NI
2> L NS
-
% & 0.8 % & 0.9 Isst
-] z2
7)) o)
8 o8 8 o8
- 45 5.0 55 - 0 25 50 75 100
Vee, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C)

Fig. 7 - OPERATING SUPPLY CURRENT
vs. FREQUENCY

Ta=25°C
Vee=5.5V
Vin=Vi/Vi

"y
-]

1.4

1.0 /
0.6

-

0.2

lec, NORMALIZED OPERATING
SUPPLY CURRENT

1 5 10 50100
f, FREQUENCY (MHz)
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MB81C71A-25

MB81C71A-30
MB81C71A-35
TYPICAL CHARACTERISTICS CURVES (Cont’d)
Fig. 8 - "H” LEVEL OUTPUT VOLTAGE Fig. 9 —"L” LEVEL OUTPUT VOLTAGE
vs. "H” LEVEL OUTPUT CURRENT vs. "L” LEVEL OUTPUT CURRENT
Ty=25°C Ta=25°C
4.0 Vee=5.0V 0.4 Tee=5.0V
§ 38 5 o3
o
35 36 I~ 35 02
o= 3 N o=
w \ ow
wo N k9]
E g 34 ~J > 041
o) 33
> 32 > 0
0 25 50 75 10 0 5 10 15 20
low, "H” LEVEL OUTPUT CURRENT (mA) lo, "L” LEVEL OUTPUT CURRENT (mA)
Fig. 10 — ACCESS TIME vs. SUPPLY Fig. 11 - ACCESS TIME vs. AMBIENT
VOLTAGE TEMPERATURE
T ¥
TA=25°C Tec=4.5V
1.2 1.2
7
1.1 1.1
8 8 7
Nw,, oY 40
s s
§ - \\ § =
cw 0.9 acw 0.9
[eX] own 0.
4 8 zy
§Qos 8208
3 3
45 5.0 5.5 0 25 50 75 100
Ve, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C)
Fig. 12 - ACCESS TIME vs. LOAD
CAPACITANCE
Ta=25°C
1.2 Vee=4.5V
1.1 — —t
1.0 ]

o
©

taa, tacs, NORMALIZED
ACCESS TIME
°
©

0 50 100 150 200
CL, LOAD CAPACITANCE (pF)
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MB81C71A-25

MB81C71A-30
MB81C71A-35
(Suffix: —P)
22-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-22P-M04)
1070+ 89827184920
1 T e T e Y e Y s T e T e Y e Y e T e Y o = -_-_,4’,15‘MAX
INDEX-1
1260+.010
|NDEX-2—l O (6.60+0.25) ‘30%7.562'
L AL R LY ) LI LI GT = s
034t 920 0501920 010,002
(0186+g.5o’ “.27+gv50) (0.25+0.05)
.172(4.36) MAX
! I l .118(3.00) MIN
.050(1.27) .100(2.54) H 018+.003 -020(0.51) MIN
MAX ' TYP " (0.46+0.08)
Dimensions in
©1988 FUNTSU LIMITED D22008S-4C inches (millimeters)
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MB81C71A-25

MB81C71A-30
MB81C71A-35
(Suffix: —PJ)
24-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-24P-M02)
e O e B B s D s O s S e e B e B o R — |
b6 aoo08,
.300(7. 8.64:0.13
INDEX O NOM 2732020
(6.93+0.51)
~——
Jl_lul—ll_ll_ll_ll_ll—ll_ll_ll-rd
11.27:0.13) 091(2.31) VN
550(13.97)REF NOM 144(3.66)
MAX
| + .615+.005(15.62+0.13) .032(0.81)MAX

I Details of A’ part

)
.102(2.60) 2 Z
NOM 3

N . 1004(0.10) <
\"A" E v‘_l .017+.004

Dimensions in
* : This dimension includes resin protrusion. (Each side: .006(0.15)MAX.) (0.43+0.10) ;nlches {millimeters)

©1989 FUJITSU LIMITED C24052S-1C
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MB81C71A-25

MB81C71A-30
MB81C71A-35
(Suffix: —CV)
3
-
4
-
5
S » -
6: TOP VIEW R
T
-
8
-4
9!
A1 11213
CERAMIC PACKAGE
LCC-22C-A01
22-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-22C-A01)
*PIN NO. 1 INDEX R.012(0.30)TYP  .025:.005 .0675(1.71)
(4 PLCS) \Q;aauo.m TYP ‘
3 r U [T 7 oss0aarye
( .085(2.16)TYP : .
— p 1
*PIN NO.1
== | noex\[4
.008(0.20)TYP
o Aot I 9 300(7.62)
.495+.010 TYP
(12.5740.25) = b1 = .405(10.29)
— D é TYP
.025+.005
= 10.640.13) § D] T
— }__ =
.0975(2.48)TYP
4: \ D EU:I A | .050+.006
285*010 .045(1.14)  .050+.006 | (1.27+0.15)
£77-.005 .065(1.65) || - TYP (1.27:.015) [ .045(1.14)
(7.247325) TYP .083(2.11) -150(3.81)TYP TvP
MAX 1195(4.95)TYP
*Share of PIN NO. 1 INDEX: Subject to changed without notice.
Di sions in
1988 FUJITSU LIMITED C22002S-2C ir::;;: (Imillilme(ers)
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March 1990 OD
s DATA SHEET —/— FU] ITSU
MB81C74-25/-30/-35

CMOS 64K-BIT HIGH-SPEED SRAM

16K Words x 4 Bits High-Speed CMOS Static Random
Access Memory

The Fujitsu MB81C74 is a 16,384 words x 4 bits static random access memory
fabricated with a CMOS silicon gate process. The memory uses asynchronous
circuitry and it may be maintained in any state for an indefinite period of time. All pins
are TTL compatible and a single +5 V power supply is required.

The MB81C74 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required. PLASTIC PACKAGE
DIP-22P-M04

¢ Organization: 16,384 words x 4 bits

e Access time: taa = tacs = 25 ns max. (MB81C74-25)
taa = tacs = 30 ns max. (MB81C74-30)
taa = tacs = 35 ns max. (MB81C74-35)

e Static operation: no clock required
o TTL compatible inputs and outputs
o Three-state outputs
e Common data inputs and outputs CERAMIC PACKAGE
e Single +5 V power supply +10% tolerance LCC-22C-A01
* Low power standby: 550 mW max. (Active)
55 mW max. (Standby, CMOS level)
110 mW max. (Standby, TTL level)
e Standard 22-pin Plastic Package:
DIP MB81C74-xxP PIN ASSIGNMENT
o Standard 22-pad Ceramic Package: A Y 2 ve
LCC  (metalseal) MB81C74-xxCV A 2 210 As
As s 203 A
A e 1900 A
Absolute Maximum Ratings (See Note) N E S omvin g "
A 07 160 VO,
Rating Symbol Value Unit A s 150 0,
As o 14 vo,
Supply Voltage Vee -051t0+7 Vv TS Qo 137 vo,
s GND [ 11 12[] WE
Input Voltage on any pin with
respect to GND Vi -35t0+7 \
Output Voltage on any /O pin with T
respect to eﬂn Vour —0510+7 v 20| A
Output Current lour 20 mA X ::"'
L
Power Dissipation Pp 1.0 w *:; Cg
e} vo,
Temperature Under Bias Taus —101t0 +85 °C % ﬁ
Storage Temperature Ceramic T —65 10 +150 o
Range Plastic S8 [Jst04125 c

Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Thie device contains circuitry to protect the inputs against
damage due to high static vohages or electric fields. However, it
is advised that normal precautions be taken to avoid sppllwlon
of any voitage higher than maximum rated voltages to this high
Impedance circuit.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB81C74-25
MB81C74-30
MB81C74-35

Fig. 1 — MB81C74 BLOCK DIAGRAM

S —

+——O0 V¢
L > S— ~—o0 GND
128x 128x 4

A, o0— 5 . MEMORY CELL
rRoW | . ARRAY
A o————LF 1 seiecr
A o— 35—
L Sy P S— [~ - -]
Ay o———F ]
COLUMN

1O CIRCUITS

N —
1o, o 5 —3
110, © N INPUT COLUMN

El DATA SELECT

CONTROL

N

- i ggg !
As Ar As Ay Aw An A

= ) [
weolFD

POWER | TRUTH TABLE

L DOWN =< | wWE
CIRCUIT CS | WE MODE Vo POWER
H | X | NOT SELECTED HIGH-Z STANDBY
L}L WRITE D ACTIVE
L|H READ Dour ACTIVE

CAPACITANCE (1.=25°C, 1= 1MH2)

Parameter Symbol Min Typ Max Unit
/0 Capacitance (Vio=0V) Cio 7 pF
Input Capacitance (Vi=0V) Cw 7 pF
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MB81C74-25

MB81C74-30
MB81C74-35
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Unit Test Conditions
lean 10 mA CS>Vcc—0.2V, Vin<0.2V
Standby Supply Current or Vi2Vec—0.2V
loee 20 mA | CS=V,
) lour=0mA, CS=V,.
Active Supply Current lecs 60 mA V=V, OF Vi
Operating Supply Current leca 100 mA Cycle=Min., loyr=0mA, CS=V,_
Input Leakage Current Iy -10 10 RA Vin=0V to Ve
Output Leakage Current luo -10 10 pA CS=V, Vio=0V to Vcc
Input Low Voltage Vi —2.0" 0.8 v
Input High Voltage Vin 22 6.0 v
Output High Voltage Vou 24 \ lon=—4mA
Output Low Voltage Voo 0.4 \ lo=8mA
Note: All voltages are referenced to GND
*1  -2.0V Min. for pulse width less than 20ns. (Vi min. =—0.5V at DC level)
Fig. 2 — AC TEST CONDITIONS
e Output Load +5V e Input Pulse Levels: 0V to 3.0V
o Input Pulse Rise & Fall Times:  5ns (Transient between 0.8V and 2.2V)
« Timing Reference Levels: Input  : 1.5V
R, Output : 1.5V
Dovr o
(/0) _L § * Including Scope and Jig Capacitance
(o R.
- R, R. C. Parameters Measured
Load | | 480Q | 255Q| 30pF | except tciz, tewz, twiz, and twwz
77 Load Il | 480Q | 255Q| 5pF | teiz, towz, twiz, twz
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MB81C74-25

MB81C74-30
MB81C74-35
(Recommended operating conditions unless otherwise noted.)
READ CYCLE ™
MB81C74-25 MB81C74-30 MB81C74-35
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time tre 25 30 35 ns
Address Access Time*2 taa 25 30 35 ns
"CS Access Time*? tacs 25 30 35 ns
Output Hold from Address Change ton ns
Output Hold from CS' tore ns
Chip Selection to Output Low-Z*4*3 torz ns
Chip Deselection to Output High-Z*4* tonz 10 13 15 ns
Power Up from CS tou 0 0 0 ns
Power Down from CS' tro 20 25 30 ns
READ CYCLE TIMING DIAGRAM *'
READ CYCLE | *2
L. tac
ADDRESS
[ - taa » tou
Dour PREVIOUS DATA VALID )(% DATA VALID
READ CYCLE: CS CONTROLLED **
tae
- A
tacs o toy; —
f— toz towc
HIGH-Z HIGH-Z
Dour E—— 0 DATA VALID
fa— tpy L— teo
SUPPLY 50%: leo 50%
CURRENT
Undefined: m Don't Care:

Note: *1  WE is high for Read cycle.

*2  Device is continuously selected, CS=V,.
*3  Address valid prior to or coincident with CS transition low.

*4  Transition is measured at the point of $500mV from steady state voltage.
*5  This parameter is specified with Load Il in Fig. 2.
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MB81C74-25

MB81C74-30
MB81C74-35
WRITE CYCLE *!
Parametor Symbol MB81C74-25 MB81C74-30 MB81C74-35 Unit
Min Max Min Max Min Max
Write Cycle Time*? twe 25 30 35 ns
Address Valid to End of Write taw 20 25 30 ns
Chip Select to End of Write tew 20 25 30 ns
Data Valid to End of Write tow 13 15 17 ns
Data Hold Time ton 2 2 2 ns
Write Pulse Width twe 20 25 30 ns
Address Setup Time tas 0 ] 0 ns
Wirite Recovery Time twr 2 2 2 ns
Output High-Z from WE*s*¢ twnz 0 0 0 ns
Output Low-Z from WE***4 twiz 10 13 15 ns

WRITE CYCLE TIMING DIAGRAM

WRITE CYCLE I: WE CONTROLLED *!*2
twc
ADDRESS
tow

TS

L
WE A

Tow tow
Duw HGH 2 DATA VALID p AL LS
twnz tz
Dor  IRRRRXIKKKKRIIIKD e
Undefined: m Don’t Care

Note: *1 If'CS goes high simultaneously with WE high, the output remains in high impedance state.
*2 Al write cycle are determined from last address transition to the first address transition of the next address.

*3  Transition is measured at the point of £500mV from steady state voltage.
*4  This parameter is specified with Load Il in Fig. 2.
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MB81C74-25
MB81C74-30
MB81C74-35

WRITE CYCLE II: CS CONTROLLED *'*2

twe
ADDRESS
taw
tow
cS
twe
WE
tow

Dw HIGH-Z 4 DATA VALID

HIGH-Z

Note:

1-58

*1 K¥'CS goes high simultaneously with WE high, the output remains in high impedance state.

*2  All write cycle are determined from last address transition to the first address transition of the next address.




MB81C74-25

MB81C74-30
MB81C74-35
Fig. 3— OPERATING SUPPLY CURRENT Fig. 4 - OPERATING SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
0 T T T
=z TA=25°C lecs EZ')_ V¢¢=5.5V
5 12 g 12
o o
b5 I g
S 11 £ & 14
o© [is
o [a)d
N3 10 K3 10 |
] ] cc:
<> <> NG
=z 09 =g 09 S
o Ca
2 a (o)== lees
-% 08 ‘ 29 o8
8 38
8 4.5 5.0 55 3 0 25 50 75 100
Ve, SUPPLY VOLTAGE (V) T., AMBIENT TEMPERATURE (°C)
Fig. 5— STANDBY SUPPLY CURRENT Fig. 6 — STANDBY SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
> T > T
g T,=25°C lses g Ta=25°C
zZ,_ 12 Z,_ 12
t/‘) z lsg2 5 E \
o & 1.1 nc 1.1
weoo w o
55 =5 N
N
g % 0.9 g 5 0.9 NS
0 N7 lses
2 o8 2 os
- 25 5.0 55 - 0 25 50 75 100
Vee, SUPPLY VOLTAGE (V) T., AMBIENT TEMPERATURE (°C)

Fig. 7 - OPERATING SUPPLY CURRENT
vs. FREQUENCY

Ta=25°C
1.8 Vee=5.5V
Vin=Vi/Vu|

1.0 /
0.6

e
1)

lecz, NORMALIZED OPERATING
SUPPLY CURRENT

1 5 10 50100
f, FREQUENCY (MHz)
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MB81C74-25
MB81C74-30
MB81C74-35

TYPICAL CHARACTERISTICS CURVES (Cont’d)

Fig. 8 — "H” LEVEL OUTPUT VOLTAGE Fig. 9 - ”L” LEVEL OUTPUT VOLTAGE
vs. "H” LEVEL OUTPUT CURRENT vs. "L” LEVEL OUTPUT CURRENT
TA=25°C TA=25°C
= 38 Veo=5.0V £ 04 Veo=5.0V
2 2
'é S 36 ’é S 03
w
ZQ 34 L 28 o2
a ﬁ . g g b(— .
-0 \\ 43 P
£Q 32 ~ 58 o P
3 3
> 3.0 > 0
0 25 50 75 10 0 5 10 15 20
low, "H” LEVEL OUTPUT CURRENT (mA) low, "L” LEVEL OUTPUT CURRENT (mA)
Fig. 10 - ACCESS TIME vs. SUPPLY Fig. 11 - ACCESS TIME vs. AMBIENT
VOLTAGE TEMPERATURE
T T
Ta=25°C Veo=4.5V

12 12
B, . 7 _
) w
=R 5¢ 11
F N iF d
TR 10 TR 10
5 ™~~~ 5

§2 o9 82 09
3 o8 3 o8
25 5.0 55 0 25 50 75 100

Voo, SUPPLY VOLTAGE (V)
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Fig. 12 - ACCESS TIME vs. LOAD

CAPACITANCE
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MB81C74-25
MB81C74-30
MB81C74-35

PACKAGED

IMENSIONS

(Suffix: P)
22-LEADS PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-22P-M04)
1070+ 99827184920
1 T ke U e Y e T e e N i T e W s T W o | Jf'S‘MAX
INDEX-1 :
.260+.010 .300(7.62)
é O || ©.s0x0.25) Tvp
INDEX-2—
L I T I P L N N L N I
i 034+ Tos” I 050920 %)
= = 0.25+0.
(0.86+959) (1.27+8:59) ¢
172(4.36) MAX
118(3.00) MIN
050(1.27) 100(2.54) H 018:.003 ©020(0.51) MIN
LA

MAX

TYP (0.46+0.08)

©1988 FUJITSU LIMITED D22008S-4C

Dimensions in
inches (millimeters)
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MB81C74-25

MB81C74-30
MB81C74-35
H)
PACKAGE DIMENSIONS (Cont’d)
(Suffix: CV)
22-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
(CASE No. : LCC-22C-A01)
*PIN NO. 1 INDEX R.012(0.30)TYP  .025:.005 .0675(1.71)
(4 pPLCS) (0.64:0.13) TVP i
= by
1 o1 .085(2.16)TYP |:| U 045(114)TYP
— [
*PIN NO.1
m— b INDEX d
,008(0.20) TYP
o Lo D 9 300(7.62)
495£.010 N\ VP
(12.67+0.25) == D] [« 1405(10.29)
— b1 3 e
.025+.005
= 10.640.13) § D] GW
10975(2.48)TYP
L:#: S D l:' D A | .050:.006
285+-010 .045(1.14)  .050+.006, | (1.27:0.15)
777,005 .065(1.65) || TYP (1.27+.015) .045(1.14)
(7.247323%) TVYP 083(2.11) .150(3.81)TYP TP
MAX .195(4.95)TYP
*Share of PIN NO. 1 INDEX: Subject to changed without notice.
© 1988 FUJITSU LIMITED C22002S-2C iDr:cn:\irs‘s(i:\ri‘lslii':eters)
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larch 1990 00

e DATA SHEET — FUJ lTSU
MB81C75-25/-30/-35
CMOS 64K-BIT HIGH-SPEED SRAM

16K Words x 4 Bits High-Speed CMOS Static Random
Access Memory
The Fujitsu MB81C75 is a 16,384 words x 4 bits static random access memory
fabricated with a CMOS silicon gate process. The memory uses asynchronous
circuitry and it may be maintained in any state for an indéfinite period of time. All pins
are TTL compatible and a single +5 V power supply is required.
The MB81C75 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast PLASTIC PACKAGE
access time and ease of use are required. DIP-24P-M03
Organization: 16,384 words x 4 bits .
Access time: taa = tacs . 25 ns max. (MB81C75-25)
toe = 10 ns max.
taa = tacs . 30 ns max. (MB81C75-30)
toe = 13 ns max.
taa = tacs . 35 ns max. (MB81C75-35) b
log = 15 ns max. PLASTIC PACKAGE
o Static operation: no clock required LCC-24P-M02
e TTL compatible inputs and outputs
o Three-state outputs
e Common data inputs and outputs
o Single +5 V power supply +10% tolerance PIN ASSIGNMENT
o Low power standby: 550 mW max. (Active) \J
55 mW max. (Standby, CMOS level) A Q1 24 P Ve
110 mW max. (Standby, TTL level) A; Q2 23H A,
o Standard 24-pin Plastic Package: :‘ E i gf g 2"
DIP MB81C75-xxP Aj ds 2h A::
soJ MB81C75-xxPJ ade Tor 190 A
e Standard 28-pad Ceramic Package: A, 7 VEW 180 N.C.
LCC (metal seal) MB81C75-xxCV A O8 173 /0,
Ao 163 10,
; cs 10 153 I
Absolute Maximum Ratings (See Note) O—EE 1 14 g éf
GND g 12 133 WE
Rating Symbol Value Unit -
Supply Voltage Vee 0510 +7 v A 4|1 24 1B Veo
Input Voltage on any pin with :: g gg 2’
13
respect toag Vi —351t0+7 v As 0|4 21| Aw
. A 5 20 A
Output Voltage on any VO pin with A dls e | A
respect t°hGaﬂD Vour 05t v ad|7 viewss |[B NE
A 8 17 [l{e)
Output Current lour 20 mA A: 5 lB Ve
Power Dissipation Pp 1.0 w cs |0 15[ 1o,
. OE 11 14 170,
Temperature Under Bias Taus -10to +85 °C GND ] 12 13
Storage Temperature _Ceramic T —65 to +150 o
Range Plastic s1a —45 to +125
Note: Permanent device damaos may occur if absolute maximum ratings are exceeded. it hiindnd o ol el o e Y
Fi uld be i wﬂ"eoondmonnsdemledmmeopemon m-:;ammummumnmmwm
sections of this data shoel. Exp to rating conditions for ex- ot any voltage higher than maximum rated voages t this high
tended periods may affect device reliability. Impedance -

Copyright © 1960 by FUJITSU LIMITED and Fujtsu Microsiectronics, Inc.
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MB81C75-25
MB81C75-30
MB81C75-35

Fig. 1 - MB81C75 BLOCK DIAGRAM

Ao °—p
“+-—O0 V,
A, o—l 3 «
A, o——E 128 x 128 x 4 © GND
. MEN}\%FAK?ELL
A o——————— P51 Jow |.
s SELECT
A o—————— Py :
A, 0————|7:
l L] . .o
Ay o
COLUMN
10, © N — 1/0 CIRCUITS
N
110, ©
IN COLUMN
| lle A SELECT
CONTROL
10, o— Il/\[
N
/o, © | ].
CS }' AG A7 Al Aﬁ AIO AH A|2
©OE © rﬁ_
—\
WE © J
TRUTH TABLE
'i)%“\;vEr? | CS | WE | O MODE POWER
CIRCUIT H | X | X_| NOT SELECTED HIGH-Z | STANDBY
LIHIJH OUTPUT DESABLE HIGH-Z ACTIVE
L|H]L| READ Doyr ACTIVE
L] L | X]| WRITE N ACTIVE
CAPACITANCE (1,-25°c, 1= 1MH2)
Value
Parameter Symbol "in Ty Miax Unit
/O Capacitance (V,,=0V) Cuo 7 pF
Input Capacitance (V,=0V) Cw pF
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MB81C75-25

-

R1

R2

* Including Scope and Jig Capacitance

MB81C75-30
MB81C75-35
(Referenced to GND)
Val
Parameter Symbol aue Unit
Min Typ Max
Supply Voltage Vee 45 5.0 55 \
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Value
Parameter Test Conditions Symbol Unit
Min Max
TS2V—0.2V, V,<0.2V or L 10
Standby Supply Current Vin2Ve—0.2V ! mA
‘CS=V,, lse2 20
. TS=V,, Vy=V, or
Active Supply Current Vy loumOMA lecy 60 mA
Operating Supply Current Cycle=Min., lo,;=0mA, CS=V, leca 100
Input Leakage Current V=0V to V¢, 8 -10 10 HA
Output Leakage Current CS=V,, Vio=0V to V. lvo -10 10 pA
Input Low Voltage Ve -2.0* 0.8 v
Input High Voltage Vi 2.2 6.0 Vv
Output High Voltage loy=—4mA Vou 2.4 Vv
Output Low Voltage lo,=8mA VoL 0.4 v
Note: All voltages are referenced to GND
* —2.0V Min, for pulse width less than 20ns. (V,_ Min=—0.5V at DC Level)
Fig. 2 - AC TEST CONDITIONS
e Output Load o Input Pulse Levels : 0Vto 3.0V
« Input Pulse Rise & Fall Times : 5ns (Transient between 0.8V and 2.2V)
« Timing Reference Levels : Input : 1.5V
+5V : Output: 1.5V

R1 R2 CL Parameters Measured
Load | | 480Q | 255Q | 30pF | exceptts, touz twiz tumas torz 3N toyz
Load Il | 480Q | 255Q SpF__| tez tower twizr twnize oz AN Lo,z
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MB81C75-25

MB81C75-30
MB81C75-35
(Recommended operating conditions unless otherwise noted.)
READ CYCLE*1
MB81C75-25 MB81C75-30 MB81C75-35
Parameter . Symbol Unit
Min Max Min Max Min Max
Read Cycle Time : tae 25 30 35 ns
Address Access Time *2 ta 25 30 35 ns
‘CS Access Time *3 tacs 25 30 35 ns
‘OE Access Time *3 toe 10 13 15 ns
Output Hold from Address Change ton 5 5 5 ns
Output Hold from CS tone 3 3 3 ns
‘CS to Output Low-Z *4 torz 5 5 5 ns
‘OE to Output in Low-Z *4 towz 0 0 0. ns
'CS o Output High-Z *4 tonz 10 13 15 ns
'O to Output High-Z *4 towz 10 13 15 ns
Power Up fromCS' tey 0 0 0 ns
power Down from CS' teo 20 25 30 ns
READ CYCLE TIMING DIAGRAM *1
READ CYCLE | *2
tnc
ADDRESS 3 ADDRESS VALID
Lind tM | H
Dour PREVIOUS DATA VALID * DATA VALID
READ CYCLE 11 *3 o
‘nc
ADDRESS ADDRESS VALID
tM
TS fhos =]
—
OF toe
toy —
Dour | DATA VALID '
SUPPLY B o q
CURRENT F50% icC 50% ‘
XX undefined Don't Care

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, CS=V,, OE=V,.
*3 Address valid prior to or coincident with CS transition low.
*4 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C75-25

MB81C75-30
MB81C75-35
WRITE CYCLE*1
Parameter Symbol MB81C75-25 MB81C75-30 MB81C75-35 Unit
Min Max Min Max Min Max
Write Cycle Time *2 twe 25 30 35 ns
Address Valid to End of Write taw 20 25 30 ns
Chip Select to End of Write tew 20 25 30 ns
Data Valid to End of Write tow 13 15 17 ns
Data Hold Time tow 2 2 2 ns
Write Pulse Width twe 20 25 30 ns
Address Setup Time ts 0 0 0 ns
Write Recovery Time twr 2 2 2 ns
Output High-Z from WE *3 tynz 0 ] 0 ns
Output Low-Z from WE *3 tuz 10 13 15 ns

WRITE CYCLE TIMING DIAGRAM
WRITE CYCLE I: WE CgNTROLLED *1*2

two
ADDRESS ADDRESS VALID
-
s
1,
e —
WE X

tow tou
D, HIGH-Z g DATAVALD ;l HIGH-Z
l-_ twz
VAV AV AV AV AV AV AV AV AV AV AV AV A VAVAVAV AV AV AV AV, HIGH'Z

XA undefined Don't Care

Note: *1 If'CS goes high simultaneously with WE high, the output remains in high impedance state.
*2 All write cycle are determined from last address transition to the first address transition of the next address.
*3 Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C75-25

MB81C75-30
MB81C75-35
WRITE CYCLE 1II: CS CONTROLLED *1*2
twe
ADDRESS i ADDRESS VALID
tw
tew
TS
twe
WE
jo———— tow ton
Du HIGH 2 DATA VALID HIGH-2
XX Undefined Don't Care
Note: *1 I CS goes high simultaneously with WE high, the output remains in high impedance state.

*2 All write cycle are determined from last address transition to the first address transition of the next address.
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MB81C75-25 l

MB81C75-30
MB81C75-35
Fig. 3— OPERATING SUPPLY CURRENT Fig. 4 - OPERATING SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
© T,=25°C | o Vee=5.5V
£ 12 = Z 12
= = .
3= loce =
Wi 1.1 w11
c Qo
°f o
83 1.0 @S 1.0 e
2z 09 <3 09 S
=0 sa
53 g3 e
2% 08 S® o8
3 3
45 50 55 0 25 50 75 100
V¢, SUPPLY VOLTAGE (V) T,, AMBIENT TEMPERATURE (°C)
Fig. 5 — STANDBY SUPPLY CURRENT Fig. 6 - STANDBY SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
> >
8 TA=2'5°C lses g Vcc=l5.5V
12 212
5 Z Issz 5 4
w w
oc 1.1 B c 1.1
NS NS
=0 [&]
S 1.0 e 1.0 = s
52 o9 S oo
zZ5 zZ5 N
_?,w 0.8 _§w 0.8 o
B 45 5.0 5.5 - 0 25 50 75 100
Ve, SUPPLY VOLTAGE (V) T,, AMBIENT TEMPERATURE (°C)

Fig. 7 - OPERATING SUPPLY CURRENT
vs. FREQUENCY

T,=25°C
Vgo=5.5V
VIN=VINN L

-
0

1.4

0:6 /

-

0.2

lec2» NORMALIZED OPERATING
SUPPLY CURRENT
o

1 5 10 50100
f, FREQUENCY (MHz)
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MB81C75-25
MB81C75-30
MB81C75-35

TYPICAL CHARACTERISTICS CURVES (Cont’d)

Fig. 8 — "H” LEVEL OUTPUT VOLTAGE

vs. "H” LEVEL OUTPUT CURRENT

T,=25°C
a8 Vo=5.0V
5 a6
2 3
5s N
33 34 <
aw \
e N
mr 32 S
-2
T> 30
3
>

0 25 50 75 10
low "H” LEVEL OUTPUT CURRENT (mA)

Fig. 10 - ACCESS TIME vs. SUPPLY
VOLTAGE

T
T,=25°C

1.2
Q0 \
N 1.1
e N
ZE 10
24 ~~—
-1 ‘0.9
80
hal{ &)
$% o8
3

25 5.0 55

Voo, SUPPLY VOLTAGE (V)

Fig. 9 - ”L” LEVEL OUTPUT VOLTAGE
vs. ”L” LEVEL OUTPUT CURRENT

T,=25°C
04 Vioe=5.0V
5 o3
[\
5s
fe) E 0.2
rrfS) s
>
g o 7
=t
=0
3
>
0 5 10 15 20
lo, "L” LEVEL OUTPUT CURRENT (mA)
Fig. 11 — ACCESS TIME vs. AMBIENT
TEMPERATURE
Voo=4 5V
12
(&)
B 14 ,/
Zw
i=s
% =10
()]
< o9
<9
£<os
3

0 25 50 75 100
T, AMBIENT TEMPERATURE (°C)

Fig. 12 — ACCESS TIME vs. LOAD

CAPACITANCE
T,=25°C
14 V=45V o
o
w
N 12 e
x w ——
s= Lo tacs
ok 1.0
;%(2) 0.8
£50s
3

0
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MB81C75-25

MB81C75-30
MB81C75-35
PACKAGE DIMENSIONS
Suffix: P)
24-LEAD PLASTIC SKINNY DUAL IN-LINE PACKAGE
(CASE No.: DIP-24P-M03)
e T e Y e T e T e O e N e 8 e T s T e e M o | i‘-”"MAX
INDEX-1
o O | émex smgo

MY T I o o G G ]

1170098 .010+.002

(0.25+0.05)

+0.20
(29.727430)

—=f [=—.034*0?%(0.86*3%%)

: .172(4.36)MAX
.050(1.27)
MAX .118(3.00)MIN
v
+.020
.100(2.54) -050 4 .018£.003 020(0.51)MIN

e 127359 (0.46+0.08)

Dimensions in
inches (millimeters)

© 1988 FUJITSU LIMITED D24017S-3C

1-71



MB81C75-25
MB81C75-30
MB81C75-35

PACKAGE DIMENSIONS

(Suffix: -PJ)

24-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-24P-M02)

il el sl el sl el el

INDEX

O

.300(7.62)
NOM

.050+.005
(1.27+0.13)

T [ SN R N G SN Ry S Gy N S Ry SN R G B Ry Bu gy

.650(13.97)REF

».615+.005(15.62+0.13)

Details of A"’ part >

©1989 FUJITSU LIMITED C24052S-1C

) 1102(2.60)
I\ ) I] NOM
RN
!
N =] 0]

pn

* : This dimension includes resin protrusion. (Each side: .006(0.15)MAX.)

—
.340%.005
(8.64:0.13)
273,020
(6.93+0.51)
-
.025(0.64)
N MIN
.091(2.31)
NOM
.144(3.66)
MAX
[+~t.032(0.81)MAX

{

.017:.004

(0.43+0.10) Dimensions in
inches (millimeters)
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MB81C75-25

MB81C75-30
MB81C75-35
{Suffix: CV)
NC
A [20 - 28 NC
-4 * -
A Le: 5
A §: :2_ A
A, 7 12 Ay
A, [8: TOPVIEW 22 A,
A, 9! 21 A,
A, 1_0: :2_ 1o,
A, [11 19 VO,
TS |1 g Vo,
1314151617
CERAH(II:IC Pégg:GE oE I ne T 1o,
Lcc-28 GND WE
28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-28C-A03)
R.012(0.30)
*PIN NO.1 INDEX a025£.005 (4PLCS)
_'l 10.6420.13) 1050+.006
T c{, N " 085(2.16) (1.27+0.15)
— TYP i =
= 1 =9+
— *PIN NO.1 [
S 025005 | INDEX 460(11.68)
.550+.010 — (0.64:0.13) = o
(13.97+0.25) .400(10.16)
— g TYe
] R.008(0.20)TYP 3
— (28PLCS) =
— [
I : Wisiaininksi
£.006 .075(1.905
.350+.010 .045(1.14)TYP :050:.006 -[ O7T(YP9 )
t (1.27+0.15) 200(5.08) 045(1.14)
(8.89:0.25) . . . .
.065(1.65)TYP .075(1.905)| TP TYP
.083(2.11)MAX Tye .260(6.60) .045(1.14)
TYP TYP
*Shape of PIN NO.1 INDEX: Subject to change without notice. Dimensions in inches

and (millimeters)
© 1988 FUJITSU LIMITED C28009S-1C
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High-Speed CMOS SRAMs

Static RAM Data Book
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il 1990 @
Brorss FUJITSU

MB81C78A-35/-45
CMOS 64K-BIT HIGH-SPEED SRAM

8K Words x 8 Bits High-Speed CMOS Static Random
Access Memory with Automatic Power Down

The Fujitsu MB81C78A is a 8,192 words x 8 bits static random access memory
fabricated with a CMOS process. The memory uses asynchronous circuitry and may
be maintained in any state for an indefinite period of time. All pins are TTL compatible
and a single +5 V power supply is required.

A separate chip select (CS;) pin simplifies multipackage systems design by permiting
the selection of an individual package when outputs are OR-tied, and then PLADSI"I:',I-CZ:;;“C’IE: GE
automatically powering down the other deselected packages.

The MB81C78A offers low power dissipation, low cost, and high performance.

e Organization: 8,192 words x 8 bits
e Static operation: no clock or timing strobe required

e Access time: taa = tacs1 = 35 ns max. (MB81C78A-35)
taa = tacst = 45 ns max. (MB81C78A-45) PLASTIC PACKAGE
o Low power consumption: 495 mW max. (Operating) FPT-28P-M02
138 mW max. (Standby, TTL level)
83 mW max. (Standby, CMOS level)

e Single +5 V power supply +10% tolerance
o TTL compatible inputs and outputs
o Three-state outputs with OR-tie capacity
e Chip select for simplified memory expansion, automatic power down PL{%@%;@%‘S“AGE
o Electrostatic protection for all inputs and outputs St
e Standard 28-pin Plastic Package:
Skinny DIP (300 mil) MB81C78A-xxPSK
SOP MB81C78A-xxPF
SOJ MB81C78A-xxPJ PIN ASSIGNMENT
e Standard 32-pad Ceramic Package:
LCC  (metal seal) MB81C78A-CV veds Y Veo
Absolute Maximum Ratings (See Note) :4E ; 27 2 2’85
s 26 2
Rating Symbol Value Unit A 4 25 [ A,
Supply Voltage Vee -0.5t0 +7.0 v :75 5 24 g :‘
T sL] 6 23 0
:gg;te Voltage on any pin with Vin -3.51047.0 v AQE 7 Top 22 gb‘ﬁ
A 8 VIEW 2¢[]A
Output Voltage on any I/O pin V, —051047.0 v A:?E 9 20 DC—JS‘
with respect to GND out 0104/ A0 10 19 F110,
Output Current lout +20 mA o, O 11 18 [ O,
Power Dissipation Pp 1.0 w :;825 :2 :; g :jg‘
3 5
Temperature Under Bias Tais -10t0 485 °C ano [ 14 15 1 1o,
Storage Temperature | _Ceramic T —65to +150 o
Range Plastic sta —4010 +125 c
Note: Permanent device damage may occur if absolute maximum ratings are exceeded. This device contains circuitry to protect the Inputs against
Functional operation should be restricted to the conditions as detailed in the operation B e o ey X
secn:':ss o:i;rg: data s;eet.dExposurle atg labsolule maximum rating conditions for ex- mvonagoc;’ hl%her than maximum rated voltages to this high
te pel may affect device reliability. lance circul

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB81C78A-35

MB81C78A-45
Fig. 1 - MB81C78A BLOCK DIAGRAM
A O - Ve
A, O— <+— GND
A, O— . .
| 256x32x 8
A O——— ADDRESS | , | ROW |, MEMORY CELL
As O——— BUFFER DECODER ARRAY
As O————i . .
A; O———
As O———
CS' L] . L]
Ay O——
A O— ADDRESS /0 GATE
An O "BUFFER &
Az O——— COLUMN DECODER
A; O———
CS' L] . L]
OE O———
. BUFFER DATA I/O BUFFER l«—— CS
WE O——
CSs
o o
C_S'_‘@_@ 1/04 /O, /05 1104 1/0s 1106 1/O; I
CS, —
‘ [: D TRUTH TABLE
cs |cs. [we|oE| wmobe | SIEEL sl
L_‘ POWER H X X X STANDBY lss HIGH-Z
DOWN L L X X DESELECT lec HIGH-Z
L H H H Doyr DISABLE lec HIGH-Z
L H H L READ lec Dour
L H L X WRITE loc Dw
CAPACITANCE (1.-25°c, 1 - 1MH2)
Parameter Symbol Typ Max Unit
Input Capacitance (Viw=0V) (CS;, CS., OE, WE) Cu 7 pF
Input Capacitance (Vin=0V) (Other Inputs) Ce 6 pF
/O Capacitance (Vio=0V) Cio 8 pF
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MB81C78A-35

MB81C78A-45
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Unit Test Condition
Input Leakage Current lu -10 10 HA V=0V to Vcc, Vec=Max.
'CS,=Vi or CS,=V, or WE=V,_or
Output Leakage Current lo -10 10 HA OE=Va, Vour=0V 10 Ve
Operating Supply Current 1 90 mA CSy=Vi
o¢ 1/0=Open, Cycle=Min
Vee=Min to Max. CS,=Vc 0.2V
oo 15 mA Ving0.2V or Vin2Vee 0.2V
Standby Supply Current
lse2 25 mA —C—S-1=Vm
Input Low Voltage Vi -2.0" 0.8 v
Input High Voltage Vin 22 6.0 v
Output Low Voltage Voo 0.4 v loi=8mA
Output High Voltage Von 24 v low=—4mA
Vcc=ov to Vcc Min.
Peak Power-on Current lro 50 mA TS, =Lower of Vec or Vi Min.

* -2.0V Min. for pulse width less than 20ns. (V. Min=—0.5V at DC level)
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MB81C78A-35
MB81C78A-45

AC TEST CONDITIONS

Input Pulse Levels:
Input Pulse Rise And Fall Times:

Timing Measurement Reference Levels:

Output Load 1.

For all except tiz, tuz, twz, tow, torz, and towz.

5V

480Q

Dour

30pE
j— 255Q
(Including Scope

and Jig Capacitance)

777

0.6Vto 2.4V
Sns (Transient time between 0.8V and 2.2V)

Input: 1.5V
Output: 1.5V

Output Load II.

For tiz, thz, twz, tow, toz, and torz.

5V

480Q

Dour
5
p_ — 255Q
(Including Scope
and Jig Capacitance)

777
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MB81C78A-35

MB81C78A-45
(ﬁeggngédﬁéglgﬁﬁ!ﬂsl;ﬂ S’IESS otherwise noted.)
READ CYCLE*
MB81C78A-35 MB81C78A-45
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time tre 35 45 ns
Address Access Time*? taa 35 45 ns
'CS, Access Time*? tacst 35 45 ns
CS; Access Time*? tacs2 15 20 ns
Output Hold from Address Change toun 3 3 ns
‘OE Access Time toe 15 20 ns
Output Active from TS tiz 5 5 ns
Output Active from CS,** tze 3 3 ns
Output Active from ‘OE* toz 3 3 ns
Output Disable from CS,* [ 20 25 ns
Output Disable from CS,* thza 20 25 ns
Output Disable from OE** tonz 20 25 ns

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, CS,=Vy, CS,=Vi and OE=V,.
*3 Address valid prior to or coincident with CS, transition low, CS; transition high.
*4 Transition is specified at the point of +£500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C78A-35
MB81C78A-45

READ CYCLE TIMING DIAGRAM*!

READ CYCLE I: ADDRESS CONTROLLED*2

ADDRESS

the

tan

DATA OUT PREVIOUS DATA VALID DATA VALID

READ CYCLE II: CS,, CS, CONTROLLED*®

ADDRESS

cs,

CS.

o

HIGH-Z Dour VALID HIGH-Z

: Don’t Care m : Undefined

1-80

Note:

*1 WE is high for Read cycle. e .
“2 Device is continuously selected, CS; = Vi, CS. = Vi and OE = Vii.
*3 Address valid prior to or coincident with CS; transition low, CS; transition high.

*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB81C78A-35

MB81C78A-45
WRITE CYCLE"
MB81C78A-35 MB81C78A-45
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time*? twe 35 45 ns
"CS, to End of Write towr 30 40 ns
CS. to End of Write tewz 20 25 ns
Address Valid to End of Write taw 30 40 ns
Address Setup Time tas 0 0 ns
Write Pulse Width twe 20 25 ns
Data Setup Time tow 17 20 ns
Write Recovery Time*? twr 3 3 ns
Data Hold Time ton 0 0 ns
Output High-Z from WE** twz 15 20 ns
Output Low-Z from WE* tow ] 0 ns

Note: *1 I CS, goes high simultaneously with WE high, the output remains in high impedance state.
*2 All write cycles are determined from the last address transition to the first address transition of next address.
*3 tws is defined from the end point of Write Mode.

*4 Transition is specified at the point of t500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C78A-35

MB81C78A-45
WRITE CYCLE TIMING DIAGRAM*'
WRITE CYCLE I: CS,, CS, CONTROLLED
twc.z
ADDRESS
tAw
[ tas ! tows twr® —>
cs, //
tas { towz twr 2 —>
CSz \\
WE
o) HIGH-Z Dw VALID HIGH-Z
tow —fe— t5, —
f———— ton 4
: Don't Care XZ : Undefined
Note: *1 If OE, CS,, and CS; are in the READ Mode during this period, /O pins are in the output state so that the input

1-82

signals of opposite phase to the outputs must not be applied.
*2 All write cycle are determined from the last address transition to the first address transition of next address.
*3 twa is defined from the end point of WRITE Mode.

*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB81C78A-35

MB81C78A-45
WRITE CYCLE TIMING DIAGRAM*'
WRITE CYCLE IIl: WE CONTROLLED
tW(b.z
ADDRESS
tAW tWR.
tows
CS,
cs,
t(.’,W2
twe
tow —»tt——— oy
e HIGH-Z D VALID
twz*
: Don't Care EZ : Undefined

Note: *1 IfOE, CS,, and CS;, are in the READ Mode during this period, I/O pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.
*2 All write cycles are determined from the last address transition to the first address transition of next address.
*3 twa is defined from the end point of WRITE Mode.

*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C78A-35
MB81C78A-45

Fig. 3— NORMALIZED ACCESS
TIME vs. SUPPLY VOLTAGE

T T

g Ta = 25°C
No12
Z tans
LR
o% "] tacst)
Z0 _‘°E_.I$
w$f 1.0
'Q.UJ tags2 P—
18 0.
=<
@
S o8
3

45 5.0 55

Vee, SUPPLY VOLTAGE (V)

Fig. 5—- NORMALIZED POWER SUPPLY
CURRENT vs. AMBIENT TEMPERATURE

T T

« Vee = 5.5V
w12
B
oz
Q'H:J 11
Qg
N3 10 \‘
- N s
2> ~—
g 09
[e]
25

)

z 08
£

0 20 40 60 80
Ta, AMBIENT TEMPERATURE (°C)

Fig. 4 - NORMALIZED ACCESS
TIME vs. AMBIENT TEMPERATURE

T T
o Voo = 4.5V
5 1.2 tacst,
§§ 1.1 ;
=z ; tan,tacsz, toe
w
8 0oL/
‘% g o9
2 os
3
- L

0 20 40 60 80
Ta, AMBIENT TEMPERATURE (°C)

Fig. 6 - NORMALIZED POWER SUPPLY
CURRENT vs. AMBIENT TEMPERATURE

T T
Vee = 5.5V

-
N

1.1 N
N

lec, NORMALIZED POWER
SUPPLY CURRENT

1.0 S
\\
0.9 BN
0.8 N

0 20 40 60 80
Ta, AMBIENT TEMPERATURE (°C)

Fig. 7 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

)%

ISB!

& Tp=25°C
g 12| sy
iz Isez = Cycle min
Qg 11
NS
g S 10
éE 0.9 lseg
2
§o /|
=~ 08
3 y/
45

5.0

55

Vee, SUPPLY VOLTAGE (V)
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MB81C78A-35
MB81C78A-45

Fig. 8 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

lcc, NORMALIZED POWER
SUPPLY CURRENT

tacs;, NORMALIZED ACCESS TIME

1.2

1.1

1.0

0.9

0.8

Fig. 10 - NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE

1.6

1.4

1.2

1.0

0.8

Fig. 9 — NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE

I
Ta=25°C

lec = Cycle min.

4

45

Vee, SUPPLY VOLTAGE (V)

w I
Z 0,
F 1g} Ta=25°C
[/2] : Vcc =45V
&
Q 14
<
a 12 -
w L~
N /
< 10 -}
=
o
O o038
=z
3
5.0 55 0 100 200

C., LOAD CAPACITANCE (pF) |

Fig. 11 - NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE

w
| s |
Ta=25°C F el Ta=25C P <
Vo = 4.5V B P Ve = 4.5V /
w
(&) 14 /]
(8] /
<<
,/’ 8 1.2 //
L~ N
] 2 10 /
<
[v'ny
2 os
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C., LOAD CAPACITANCE (pF)

lec, NORMALIZED POWER
SUPPLY CURRENT

-
>
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o
o

C., LOAD CAPACITANCE (pF)

Fig. 12 - NORMALIZED POWER SUPPLY
CURRENT vs. FREQUENCY
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Vin = Vin/ViL
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e
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MB81C78A-35
MB81C78A-45

PACKAGE DIMENSIONS

PLASTIC DIP (Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-28P-M04)

139270983536 1 3 20) — —~]
O Y e U o Yl Y e T o U e T e B e W e W i W oo W < L - === | 157 MAX
INDEX-1 -(
260+.010 .300(7.62)
é O O (6.60+0.25) TYP
27 i
Rl e s s s s L S
1 L 034+ 912 _] os0+ 912 _010+ 002
— el ot (0.25+0.05)

0.86+030) (1277039,

————————— .207(5.25) MAX
.118(3.00) MIN
05001.27) || 1002.54) || 018+.003 020(0.51) MIN
TMAX TYP (0.46+0.08)
Dimensions in
© 1988 FUIITSU LIMITED D28018S-2C inches (millimeters)
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MB81C78A-35

MB81C78A-45
PLASTIC FPT (Suffix: PF)
28-LEAD PLASTIC FLAT PACKAGE 110(2.80) MAX
(Case No.: FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
6997 81%17.751 328 (STAND OFF)
‘ al
465+.012
(11.80+0.30) 4022&%1320)
339+ .008 (10.20+
O'/NDEX 8801 0.20)
GHHHEHEEEHEE 030+020
.050(1.27) 018+.004 —
TTYP (0,4510,10)‘X‘M@ .006 +.002
10155005
Lo i Details of “A”" part :
; ! 008(0.20) |
at 1 - \
[—1 [7] .004(0.10) : - |
| 024(0.60) :
e 650(16.51) REF ———=| : 1 .007(0.18) |
i ! oz%Ag(e) |
I - S
Dimensions in
©l9ﬂﬂ FllllTSlI lIMITEIl I"ZBIIIIS-IW inches (millimeters)
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MB81C78A-35
MB81C78A-45

PACKAGE DIMENSIONS (Cont’d)

CERAMIC PACKAGE
LCC-32C-A02

PIN ASSIGNMENT

TOP VIEW

CERAMIC LCC (Suffix: CV)

32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER

(CASE No.: LCC-32C-A02)

*PIN NO.1 INDEX

C.040(1.02)TYP

.360(9.14)TYP

(3PLCS)
d — JOO(ZSATYP goonud U_
— —
— 3
= [
.01
5507002 1= m.008(0.20) =
(13.97 +0.25 [| | TYPB2PLCS) =
" -0.13 — u
= .025:.005 =
= 1064:0.13)] I~
— 4
/ T noon
.045(1.14)
.450-0'.010 — -—— e ———
005 065(1.65) TYp ('10:3:: :xss) T
(11.43%9-25) TYP "
~0.13 -085(2.16) .300(7.62) TYP
MAX

* Shape of PIN NO. 1 INDEX: Subject to change without notice.

©1988 FUJITSU LIMITED C32011S-3C

C.015(0.38)TYP

.460(11.68)
YP
400(10.16)
TYP

o

=S

.050+.006
(1.27+0.15)

.045(1.14)TYP

Dimensions in inches
(millimeters)
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MB81C78A-35
MB81C78A-45

PACKAGE DIMENSIONS

Plastic (Suffix: PJ)
28-LEAD PLASTIC LEADED CHIP CARRIER
(Case No. : LCC-28P-M04) 144(3.66) MAX
%
726+ 005 .091(2.31) NOM
(18.42+0.13) 1 .025(0.64) MIN
hnnﬂnl‘ll‘lhﬂl‘lﬂmﬁr’l“” T -
‘@‘éﬁfé’?& |
.64+0. .273+.02
INDEX O 300(7.62) (6.93+051)
O/ NOM
! g -
oo ooooy
.050+.005 T Sutaile of “A~ oarg |
1.27£013) Details of “A™ part
.032(0.81)
.650(16.51) REF—————= MAX

¢S

‘ x
| |
| |
|
| !
|
|
\ |
| ) | |
ﬁmmw_ 1102 (2.60) NOM I 1[
i 017+.004
S | ©43z010) |

Sl wow ] Lo~ .

% : This dimension includes resin protrusion. (Each side : .006 (0.15) MAX)

Dimensions in

©1989 FUITSU LIMITED C28054S-1C inches (millimeters)
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April 1990 &
Egition 3.0 FU] ITSU

MB81C79A-35/-45
CMOS 72K-BIT HIGH-SPEED SRAM

8K Words x 9 Bits High-Speed CMOS Static Random
Access Memory with Automatic Power Down

The Fujitsu MB81C79A is a 8,192 words x 9 bits static random access memory
fabricated with a CMOS process. The memory uses asynchronous circuitry and may be
maintained in any state for an indefinite period of time. All pins are TTL compatible and a
single +5 V power supply is required.

A separate chip select (CSy) pin simplifies multipackage systems design by permitting
the selection of an individual package when outputs are OR-tied, and then
automatically powering down the other deselected packages. PLADSIngg’Pl}hCngj\GE

e Organization: 8,192 words x 9 bits
o Static operation: no clocks or refresh required

e Access time: taa = tacsy = 35 ns max. (MB81C79A-35)
tacs2 = tog = 45 ns max. (MBB1C79A-45)

o Low power consumption: 495 mW max. (Operating)
138 mW max. (Standby, TTL level)

83 mW max. (Standby, CMOS level) P'-AF%TT'% g’:%gGE
e Single +5 V power supply +10% tolerance )
o TTL compatible inputs and outputs
o Three-state outputs with OR-tie capacity
e Chip select for simplified memory expansion, automatic power down
o Electrostatic protection for all inputs and outputs
o Standard 28-pin Plastic Packages: PLASTIC PACKAGE
Skinny DIP (300 mil) MB81C79A-xxPSK LCC-28P-M04
SOP MB81C79A-xxPF
SoJ MB81C79A-xxPJ
e Standard 32-pad Ceramic Package:
LCC  (metalseal) MB81C79A-CV PIN ASSIGNMENT
Absolute Maximum Ratings (See Note) adT Y mhve
Rating Symbol Value Unit ASE 2 27 BWE
AsL] 3 26[]CS.
Supply Voltage Vee -0.5t0+7.0 Vv =P 25 1A,
Input Voltage on any pin with A5 24 A
respect to GND Vin -3.5t0+7.0 v A:E 6 230 A:,
Output Voltage on any VO pin Ao 7 ToP 22[JCE
with respect to GND Vour -0.5t0+7.0 \" A Ol VIEW 21[Ja,
Output Current lout +20 mA Ing ?o fg % sg;
Power Dissipation Pp 1.0 w "O; O 1 18 (1 104
Temperature Under Bias Taus -101t0 +85 °C :/8=E 12 17 % :;87
1/ 13 16
Storage Temperature | Ceramic Tera —65 10 +150 o GN[; O 14 151 I/OZ
Range Plastic —40 10 +125

Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exposure to absolute maximum rating conditions for ex-

riods i i Ahili This device contains circuitry to protect the inputs against
tended pe may affect device reliability. damage due to high static voltages or electric fields. However, it

is advised that normal precautions be taken to avoid application
of any voltage higher than maximum rated voltages to this high
impedance circuit.

Copyright © 1980 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB81C79A-35

MB81C79A-45
Fig. 1 - MB81C79A BLOCK DIAGRAM
A O — Ve
A O <— GND
A; (o . .
Ao ADDRESS ROW 256 x 32 x 9
. . MEMORY CELL
A O BUFFER DECODER Ay
As O . .
A O
A ©
Cs' L] L] L]
Ay O——
A O | ADDRESS VO GATE
Aw O——— "BUFFER &
A, O———| COLUMN DECODER
A, O——r
Cs' L] L ] .
OFE O———|
. BUFFER DATA /O BUFFER «— CS
WE O————
gg; —1@___@ 1104 IIOQI/OSI/O.I/O"' I /o‘|/07| /0‘1/09
‘ TRUTH TABLE
>—= S |cs, |WE|OE | MODE | Qrment| STATE
POWER H | X | X | X | STANDBY Tso HIGH-Z
— | DOWN L L | X | X | DESELECT lec HIGH-Z
L | H| H | H | DouwrDISABLE lec HIGH-Z
L|H]|H| L |ReEAD leo Dour
Llwuwl L] x| wnre lec Dw
CAPACITANCE (r.=25°¢, 1= 1MH2)
Parameter Symbol Typ Max Unit
Input Capacitance (Vw=0V) (CS,, CS., OE, WE) Cu 7 pF
Input Capacitance (Vin=0V) (Other Inputs) Ce pF
/O Capacitance (Vio=0V) Cwo pF
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MB81C79A-35

MB81C79A-45
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 v
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol | Min Max Unit Test Condition
Input Leakage Current Iy -10 10 pA V=0V to Vce, Vec=Max.
TS,=Vi or CS,=V, or WE=V,, or
Output Leakage Current lo -10 10 pA OE=Vy,, Vour=0V 10 Vo
. TSi=Vi
Operating Supply Current lec 90 mA 1/0=Open, Cycle=Min
Vee=Min to Max. CS,=V¢c —0.2V
lsay 15 mA oc 1= vee
Standby SUPp')’ Current Vin€0.2V or Viy2Vec 0.2V
Ise2 25 mA | CS\=Vi
Input Low Voltage Vi -2.0* 0.8 \"
Input High Voltage Vin 2.2 6.0 \"
Output Low Voltage Voo 0.4 \ lo,=8mA
Output High Voltage Von 24 \" lon=—4mA
Vee=0V to Ve Min.
Peak Power-on Current lpo 50 mA TS.=Lower of Vg or Vi Min.

* —2.0V Min. for pulse width less than 20ns. (Vi Min=—0.5V at DC level)
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MB81C79A-35
MB81C79A-45

AC TEST CONDITIONS

Input Pulse Levels:
Input Pulse Rise And Fall Times:

Timing Measurement Reference Levels:

Output Load 1.

For all except tiz, tuz, twz, tow, torz, and touz.

5V

480Q
Dour

30p

255Q
(Including Scope
and Jig Capacitance)

0.6V to 2.4V
5ns (Transient time between 0.8V and 2.2V)

Input: 1.5V
Output: 1.5V

Fig. 2

Output Load |l

For tiz, tuz, twz, tow, toz, and towz.

5V

4800
Dour

5pE.
j— 255Q
(Including Scope

and Jig Capacitance)

77
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MB81C79A-35

MB81C79A-45

AC CHARACTERISTI

(Recommended opérating oonduslonsslfss otherwise noted.)

READ CYCLE*'

MB81C79A-35 MB81C79A-45
Parameter Symbol Unit
Min Max Min Max

Read Cycle Time tac 35 45 ns
Address Access Time*? tan 35 45 ns
'CS, Access Time** tacss 35 45 ns
CS; Access Time*? tacse 15 20 ns
Output Hold from Address Change ton 3 3 ns
'OE Access Time toe 15 20 ns
Output Active from CS,* ta 5 5 ns
Output Active from CS,** tize 3 3 ns
Output Active from OE** towz 3 3 ns
Output Disable from CS,** tze 20 25 ns
Output Disable from CS,** thz2 20 25 ns
Output Disable from OE** tonz 20 25 ns

Note: *1 WE is high for Read cycle. . _
*2 Device is continuously selected, CS,=V,, CS;=Vy and OE=V,.
*3 Address valid prior to or coincident with CS, transition low, CS; transition high.

*4 Transition is specified at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C79A-35
MB81C79A-45

READ CYCLE TIMING DIAGRAM™
READ CYCLE I: ADDRESS CONTROLLED™

tac
ADDRESS
taa » ton
DATA OUT PREVIOUS DATA VALID DATA VALID
READ CYCLE I: CS,, CS, CONTROLLED™
the

ADDRESS

ta
L tacst
CS,

tiz —
CS.
OE
Vo Dour VALID HigH:Z
I
m : Undefined : Don't Care

Note: *1 WE is high for Read cycle.

1-96

*2 Device is continuously selected, CS, = Vi, CS, = Viy and OE = V..
*3 Address valid prior to or coincident with CS, transition low, CS; transition high.

*4 Transition is specified at the point of t500mV from steady state voltage with specified Load Il in Fig. 2.




MB81C79A-35

MB81C79A-45
WRITE CYCLE"
MB81C79A-35 MB81C79A-45
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time*? twe 35 45 ns
“CS, to End of Write tows 30 40 ns
CS. to End of Write towz 20 25 ns
Address Valid to End of Write taw 30 40 ns
Address Setup Time tas 0 0 ns
Write Pulse Width twe 20 25 ns
Data Setup Time tow 17 20 ns
Write Recovery Time*? twa 3 3 ns
Data Hold Time ton 0 0 ns
Output High-Z from WE* twz 15 20 ns
Output Low-Z from WE** tow 0 0 ns

Note: *1 f'CS, goes high simultaneously with WE high, the output remains in high impedance state.
*2 All write cycles are determined from the last address transition to the first address transition of next address.
*3 twa is defined from the end point of Write Mode.
*4 Transition is specified at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C79A-35

MB81C79A-45
WRITE CYCLE TIMING DIAGRAM™
WRITE CYCLE I: CS,, CS; CONTROLLED
twe?
ADDRESS
taw
o tus sle tows
Cs, //
fe— ths —} towz tun? —
CS: \\
|e twe twr 2 —>
WE
Vo HIGH-Z Du VALID HIGH-Z <XX
tow —>1e— tou
tow*
XZ : Undefined : Don’t Care
Note: *1 I OE, CS,, and CS; are in the READ Mode during this period, /O pins are in the output state so that the input

1-98

signals of opposite phase to the outputs must not be applied.
*2 All write cycle are determined from the last address transition to the first address transition of next address.
*3 twn is defined from the end point of WRITE Mode.

*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB81C79A-35

MB81C79A-45
WRITE CYCLE TIMING DIAGRAM"
WRITE CYCLE IIl: WE CONTROLLED
twe?
ADDRESS
taw
tows
CS,
CS.
towz
twe
WE y 4
tow ton |
Vo HIGH-Z D VALID
tWZ.‘
m : Undefined : Don't Care

Note: *1 KOE, CS,, and CS, are in the READ Mode during this period, /O pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.
*2 All write cycles are determined from the last address transition to the first address transition of next address.
*3 twn is defined from the end point of WRITE Mode.

*4 Transition is specified at the point of +t500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C79A-35

MB81C79A-45
Fig. 3 - NORMALIZED ACCESS ) Fig. 4 - NORMALIZED ACCESS
TIME vs. SUPPLY VOLTAGE TIME vs. AMBIENT TEMPERATURE
L] T T L]

g Ta=25°C a Voo = 4.5V
N 12 N 42
- tAA' -
Sy Sy
g = 1.1 . g = 1.1
Z 0 1o o N z,

[} | Ot | (2]
.gm 1.0 v —— ‘gg 1.0 3

50 ] /
‘g;g 0.9 .%g 0.9
2 os 2 o8
3 3
45 5.0 55 0 20 40 60 80
Vee, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C)
Fig. 5— NORMALIZED POWER SUPPLY _ Flg. 6 - NORMALIZED POWER SUPPLY
CURRENT vs. AMBIENT TEMPERATURE CURRENT vs. AMBIENT TEMPERATURE
T T T L]

o« Ve = 5.5V < Ve = 5.5V
IRE: : w12
o2 z E
P R A g Wy a
os N ol N
N5 10 - NB 10
§ > ] —_— >
22 0o ' 33 A

a Y caq 09
o3 [o}=} N
25 23 N
§ o8 § o8

0 20 40 60 80 0 20 40 60 80
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)

Fig. 7 — NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

T
Ta = 25°C| /
IS"(DC)

lss2 = Cycle min. /

-
N

1.1

1.0

0.9 losg

lsas

o
®

y

45 5.0 5.5
Vee, SUPPLY VOLTAGE (V)

lss1, lsee NORMALIZED POWER
SUPPLY CURRENT
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MB81C79A-35

MB81C79A-45
Flg. 8 - NORMALIZED POWER SUPPLY Flig. 9 — NORMALIZED ACCESS
CURRENT vs. SUPPLY VOLTAGE TIME vs. LOAD CAPACITANCE
| g I 1
o Ta=25°C - Ta=25°C
uBJ 5 12 |c:: = Cycle min. 2 16 V:c =4.5V
eg 1.1 Q 14
ok o
<
§8 1.0 812 ™
>
5 N 1
zgd 09 Z 10
=3 / T
4§ o8 Q os
3
45 5.0 55 0 100 200
Voo, SUPPLY VOLTAGE (V) C., LOAD CAPACITANCE (pF)
Fig. 10 - NORMALIZED ACCESS Fig. 11 - NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE TIME vs. LOAD CAPACITANCE
g 1 g 1
i Ta=25°C Ta=25°C y
@ 18\ a5y @ 18ty asv /‘
3 14 Q44 /
Q o 1.
e J 2 )4
Q -
g 12 — Lg; 12 V4
-
s 10 + 2 10 Vi
o© <
Q os S o8
3 3
0 100 200 0 100 200
C., LOAD CAPACITANCE (pF) C., LOAD CAPACITANCE (pF)

Fig. 12 - NORMALIZED POWER SUPPLY
CURRENT vs. FREQUENCY

Ta=25°C
Vee = 5.5V
Vv = Vw/Vie

—ry
o>

1.2

1.0 /

0.8

lec, NORMALIZED POWER
SUPPLY CURRENT

o
o

e

1 10
f, FREQUENCY (MHz)
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MB81C79A-35
MB81C79A-45

PACKAGE DIMENSIONS

PLASTIC DIP (Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-28P-M04)

1.392i;8?§(35,36t81§g)———~‘
1 T ol O e T s T e e T e T e Y e O e Y e T o 0 o B ...._-::::;%15°MAX

O O .260+.010 .300(7.62),
(6.60+0.25) TYP

INDEX-1

g {
N2 T T T T T T LT LT o T 7 ) - =
034912 050t 912 010+.002
(0.25+0.05)
(0.86+930) (1274930,
S 207/5.
llllllllllll 6.26) MAX
118(3.00) MIN
050(1.27) 1100(2.54) 018+.003 020(0.51) MIN
MAX YR "7(0.46+0.08)
Dimensions in
©l%ﬂ FllllTSll LIMITED DZBI]IHS-ZC inches (millimeters)
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MB81C79A-35
MB81C79A-45
PACKAGE DIMENSIONS

PLASTIC FPT (Suffix: PF)

28-LEAD PLASTIC FLAT PACKAGE 1110(2.80) MAX
(Case No.: FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
e 6991 90017.75 7925 o (STAND OFF)
.465+.012
(11.8010.30) .402j:.0120)
339+.008 (10.20£0.3
INDEX (8.60+0.20)
—— 1 031+,
WHHHHH:HHHHHE ] 080569
.050(1.27) 018+.004 —
TYP (0.45+0.10) L ——— = "'005(0"3’@3 006 +.002
o T 0.1510.08)
R
PSRN T4 TN NN |

{£7] .004(0.10

f=a———— .650(16.51) REF ————of

©1988 FUJTSU LIMITED F28011S-3C

Dimensions in

inches (millimeters)
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MB81C79A-35
MB81C79A-45

PACKAGE DIMENSIONS (Cont’d)

PLASTIC (Suffix: PJ)

28-LEAD PLASTIC LEADED CHIP CARRIER

#*
.725+.005

(Case No. : LCC-28P-M04)

(18.42+0.13)

inlinlinlieinliaolialialioialelelelnl;

l $1218%
(8.64+0.
DEX
" O .300(7.62)
NOM

- !
L8110

.050+.005

(1.27+£0.13)
f=———— 650(16.51) REF————=|

o~

4 L 102 (2,601 NOM
A
1

_004(0.10) ]

©1989 FUNTSU LIMITED C280548-1C

i
\Z
A

.144(3.66) MAX

.091(2.31) NOM
| 025(0.64) MIN
273+.020
(6.93+0.51)
-
‘[_ Details of “A" part —I
| 032(0.81) |
| MAX |
' i
¢ |
l |
|
| |
I I
I [
017+.004
| 0437010 |
L _

% : This dimension includes resin protrusion. (Each side : .006 (0.15) MAX)

Dimensions in
inches (millimeters)
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MB81C79A-35
MB81C79A-45

PACKAGE DIMENSIONS (Cont’d)

PIN ASSIGNMENT

N.C Ve

As A, | NC| WECS,

=1 [ p
3 o
Al 7 27 Ao
A8, 128 N.C
Ao[o] ToPviEW  135|OE
A [10} b4 A,
Acfit] s,
vo f12} t22| vo,
10, [13] 121] V0s

CERAMIC PACKAGE
LCC-32C-A02

CERAMIC LCC (Suffix: CV)

32.PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-32C-A02)

*PIN NO.1 INDEX €.040(1.02)TYP .360(9.14)TYP
@PLCS) C.016(0.38) TYP
~
d N ] .100(2.54*TYP gogqood —
[ g
3 *PIN NO.1 =
! oro = INDEX .
5507910 1= 7 008(0.20) [ 4]_6\;)(11468)
(13.97 +025, || | TYP(32PLCS) 5 00010061 |
=013’ || g = Tve
= .025+.005 '3_‘_
o 064:013) =
= i
- / "I__ P OO0 .050+.006
+.010 . .045(1.14) (1.27:0.15)
4507 0o 065(1.65) ~Tvp .050+.006 _| .045(1.14)TYP
+0.25 . - (1.2750.15) | '
(11.43 ) TYP
-0.13 .085(2.16) 300(7.62)TYP

MAX

Dimensions in inches
(millimeters)

* Shape of PIN NO. 1 INDEX: Subject to change without notice.

©1988 FUJITSU LIMITED C32011S-3C
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May 1990
Edition 1.0

DATA SHEET

[e®)
FUJITSU

MB81C81A-25/-35
CMOS 256K-BIT HIGH-SPEED SRAM

256K Words x 1 Bit High-Speed CMOS Static Random
Access Memory

The Fujitsu MB81C81A is a 262,144 words x 1 bit static random access memory
fabricated with a CMOS technology. The MB81C81A uses NMOS cells and CMOS
peripherals and has 300 mil plastic DIP and SOJ packages. It uses fully static circuitry
throughout and, therefore, requires no clocks or refreshes to operate.

The MB81C81A is designed for memory applications where high performance, low
cost, large bit storage, and simple interfacing are required. It is compatible with TTL
logic and requires a single +5 V supply.

°

Organization: 262,144 words x 1 bit
Static operation: no clocks or refresh required

Access time: 25 ns max. (MB81C81A-25)
35 ns max. (MB81C81A-35)

Single +5 V power supply 10% tolerance with low current drain:

100 mA max. (Active operation)
55 mAmax. (Standby, CMOS level)
30 mAmax. (Standby, TTL level)

Separate data inputs and outputs

TTL compatible inputs and outputs

Chip selected for simplified memory expansion, automatic power down
Electrostatic protection for all inputs and outputs

Standard 24-pin Plastic Packages:
Skinny DIP (300 mil)
SOJ (300 mil)

MB81C81A-xxPSK
MB81C81A-xxPJ

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee -0.51t0+7 Vv
Input Voltage on any pin with
reapect to GND Vin -3.0t0+7 v
Output Voltage on any pin with
respect to G%D Vour 0510 +7 v
Output Current lout +20 mA
Power Dissipation Pp 1.0 w
Temperature Under Bias Taus -10to +85 °C
Storage Temperature Range Tsta —45 to +125 °C

PLASTIC PACKAGE
DIP-24P-M03

PLASTIC PACKAGE
LCC-24P-M02

PIN ASSIGNMENT

TOP VIEW
A1 [ 24[] vce
A [2 23[] A1t
As []3 22[] A12
A6 []4 21{] As
A5 5 201 A9
A4 [6 191 A10
As 7 181 A17
A7 [s 17 A4
A2 [19 16[] A13
poutl] 10 15[ ] A3
WE [ 141 DIN
GND [] 12 13[1¢cs

Note: Permanent device damage may occur if absolute maximum ratings are exceeded.

Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exp to absolute imum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.

This device contains circuttry to protect the inputs against

damage due to high static votages or electric flelds. However, it
is advised that normal precautions be taken to avoid application
of any voltage higher than maximum rated voitages to this high

impedance circuit
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MB81C81A-25

MB81C81A-35
Fig. 1 - MB81C81A BLOCK DIAGRAM
ro—13
a—L3 e— vee
re——F * le— GND
CELL
A3 —'I p3 RO
v s | . ARRAY
M >3 256 ROWS
1024 COLUMNS
L]
| . . .
COLUMN /0 CIRCUITS [ Dout
COLUMN SELECT
A8 A9 A10 A11 A12 A13 A14 A15 At6 A17
POWER
DOWN
CIRCUIT
TRUTH TABLE
CS | WE Mode Output Power
H X Not Selected High-Z Standby L & H = Hioh level
- N " egend: = High leve
L L Write High-Z Active L = Low level
L H Read DouTt Active X = Don't Care
CAPACITANCE (1a =25, 1= 1mH2)
Parameter Symbol Typ Max Unit
Input Capacitance (VIN = 0 V) CIN 6 pF
CS Capacitance (VCS = 0 V) ccs 8 pF
Output Capacitance (VOUT = 0 V) cout 8 pF
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MB81C81A-35
Symbol Pin Name Symbol Pin Name
A0 to A17 Address Input WE Write Enable
DIN Data Input vce Power Supply (5V+10%)
DouT Data Output GND Ground
T8 Chip Select
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage vce 45 5.0 55 v
Ambient Temperature Ta' 0 70 °C
* The operating ambient temperature range is guaranteed with transverse airflow exceed 2m/sec.
(Recommended operating conditions unless otherwise noted.)
Parameter Condition Symbol Min Typ Max Unit

Input Leakage Current VIN = 0V to VcC 1Lt -10 10 pHA

Output Leakage Current SSJTY-'%V 1o Ve Lo -50 50 pA
"CS = VIL, VIN = VIH or VIL

Power Supply Current IOUT = OmA, Cycle = Min. Icc 100 mA
‘CS2Vee-0.2V
VIN2VCG—0.2V or VINS0.2V IsB1 15 mA

Standby Supply Current
TS = VIH, VIN = VIH or VIL IsB2 30 mA

"1 Vee = 0Vto VEe Min.,

Peak Power on Current CS = Lower of VCC or VIH Min. PO 30 mA

Input High Voltage VIH 22 6.0 v

Input Low Voltage VIL -0.5 2 0.8 v

Output High Voltage IOH = —4mA VOH 24 v

Output Low Voltage IoL = 8mA VoL 0.4 A

*1 A pull-up resistor to Vcc on the 6§input is required to keep the device deselected; otherwise, power-on current

approaches lcc active.

*2 -2.0 V Min. for pulse width less than 10 ns.
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MB81C81A-35

® Input Pulse Levels:

Timing Reference Levels:

Input Pulse Rise and Fall Times:

AC TEST CONDITIONS

06Vto24V
2 ns (0.8Vto 2.2V)

Input:  VIL=0.8, VIH=22V
Output: VOL =0.8, VOH =22V

® Output Load: Fig. 2
utp ig sV
R1
DOUT ©
(& R— R2
*Including Scope and Jig capacitance R1 R2 cL Parameters Measured
Load | | 480Q | 255Q | 30 pF | except tLZ, tHZ, tOW and tWZ
Load Il| 480Q | 255Q | 5pF |tLZ, tHZ, tOW and tWZ
(Recommended operating conditions unless otherwise noted.)
MB81C81A-25 MB81C81A-35
Parameter Symbol Unit
Read Cycle Time *2*3 tRC 25 35 ns
Address Access Time tAA 25 35 ns
Chip Select Access Time "4 tACS 25 35 ns
Output Hold from Address Change tOH 3 3 ns
Chip Selection to Output in Low-Z tLZz 3 3 ns
Chip Deselect to Output in High-Z tHZ 0 15 0 20 ns
Chip Selection to Power Up Time tPU 0 0 ns
Chip Selection to Power Down Time tPD 25 35 ns

*1'WE is high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.

*3 Device is continuously selected, TS=VIL,

*4 Address valid prior to or coincident with CS transition low.
*6 Transition is measured at the point of $£500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C81A-35

READ CYCLE TIMING DIAGRAM
READ CYCLE: ADDRESS CONTROLLED *1 *3

"2

tRC

ADDRESS

X

Valid

je— tOH —»

Previous Data :
DATA OUT valid m Data Valid

READ CYCLE: CS CONTROLLED *1 *4

{RC
ADDRESS Valid ><
—_ —
cs \ /
1ACS
e—— 117 2] e tHZ-»
DATA OUT High-Z Data Valid High-Z
e 1PU—] |~— PD
B L .

o —

[50% 50%*_

m : Undefined

: Don't Care

*1'WE is high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.

*3 Device is continuously selected, TS=VIL.

*4 Address valid prior to or coincident with C3 transition low.
*5 Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C81A-25
MB81C81A-35

AC CHARACTERISTICS (continuea)

(Recommended operating conditions unless otherwise noted.)

MB81C81A-25 MB81C81A-35
Parameter Symbol Unit
Min. Max.
Write Cycle Time tWC 25 35 ns
Address Valid to End of Write tAW 20 30 ns
Chip Selection to End of Write tcW 20 30 ns
Data Valid to End of Write tDW 13 18 ns
Data Hold Time tDH o] 0 ns
Write Pulse Width tWP 18 28 ns
Write Recovery Time tWR 1 1 ns
Address Setup Time tAS 0 0 ns
Output Active from End of Write tow 0 0 ns
Write Enable to Output in High-Z tWz 0 12 0 15 ns
. ) WRITE CYCLE TIMING DIAGRAM
WRITE CYCLE: WE CONTROLLED *1 *2 N
we 2 -
—I -
ADDRESS Valid
tcW le—> tWR
cs Y /////
tAW
\ tWP "
e N J/
tDW tDH
DATAIN X Valid X
I-— Wzt oW
N\ High-Z
DATA OUT /
m : Undefined

*1 CS or WE must be high during address transitions.
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Write cycles are determined from the last address transition to the first'address transition of next cycle.
*4 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C81A-35

WRITE CYCLE TIMING DIAGRAM
WRITE CYCLE: CS CONTROLLED *1 *2

we 2 -
ADDRESS Valid
AW o L wm
1AS ow

S \‘ /'
SN\ U777

DATA IN X Valid X
I-— twz 4

3l

AN

High-Z
DATA OUT

@ : Undefined

: Don't Care

*1 @r WE must be high during address transitions.

*2 if CS goes high simultaneously with WE high, the output remains in high impedance state.

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of t500mV from steady state voltage with specified Load Il in Fig. 2.

1-113



MB81C81A-25
MB81C81A-35

PACKAGE DIMENSIONS

24-LEAD PLASTIC SKINNY DUAL IN-LINE PACKAGE
(CASE No.: DIP-24P-M03)

—]-15°MAX

.300(7.62)
TYP

Mt M Y Yy Y ]
O || é&:o%

U T o o O G L7 7

1 170%008

INDEX-1

INDEX-2—

020 025008
+0.20 .25+0.
(20.727520)

—= }=—.034792%(0.863%0)

.172(4.36)MAX

.118(3.00)MIN

+.020
.100(2.54) 050 .018+.003  020(0.51)MIN

e (1.27959) (0.46:0.08)

.050(1.27)
MAX

Dimensions in
inches (millimeters)

© 1988 FUJITSU LIMITED D24017S-3C
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MB81C81A-25

MB81C81A-35
PACKAGE DIMENSIONS (Continued)
24-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-24P-M02)
e T o T e O e O e O e O o O o O s O o O — N\ 1
.340:.005
O .300(7.62) (8.64:0.13)
INDEX NOM .273+.020
(6.93+0.51)
Lyt
6 [ L Ry S Ry S 5 R W i
.050+.005 B .025(0.64)
(1.27£0.13) 001(2.31) MIN
.550(13.97)REF NOM
.144(3.66)
MAX
| *.616+.005(15.62+0.13) [+~.032(0.81)MAX
’ Details of“A"part)
e 1 110202600 2
l'l'l'l'l'ﬂ'l'l'l'l'l!l'l Now
(Y ;
h 1004(0.10)
N ST ww] M
TR A . . . ' (0.4310‘10)_ Dimensions in
* : This dimension includes resin protrusion. (Each side: .006(0.15)MAX_) inches (millimeters)
©1989 FUJITSU LIMITED C24052S-1C
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May 1990 09
FUJITSU

MB81C84A-25/-35
CMOS 256K-BIT HIGH-SPEED SRAM

64K Words x 4 Bits High-Speed CMOS Static Random
Access Memory

The Fujitsu MB81C84A is a 65,536 words x 4 bits static random access memory
fabricated with CMOS silicon gate process technology. The MB81C84A uses NMOS
cells and CMOS peripherals and is housed in 300 mil plastic DIP and SOJ packages.

The MB81C84A uses fully static circuitry and, therefore, requires no clocks or
refreshes to operate. It is compatible with TTL logic and requires a single +5 V supply.

It is designed for memory applications where high performance, low cost, large bit
storage, and simple interfacing are required.

e Organization: 65,536 words x 4 bits

e Static operation: no clocks or refresh required PLASTIC PACKAGE

e Access time: 25 ns max. (MB81C84A-25) DIP-24P-M03
35 ns max. (MB81C84A-35)

e Single +5 V power supply +10% tolerance with low current drain
100 mA max. (Active operation)
15mAmax. (Standby operation, TTL level)
30 mAmax. (Standby operation, CMOS level)

e Common data inputs and outputs
e TTL compatible inputs and outputs
o Chip select for simplified memory expansion, automatic power down PLASTIC PACKAGE
o Three-state outputs with OR-tie capacity LCC-24P-M02
o Electrostatic protection for all inputs angd outputs
o Standard 24-pin Plastic Packages:
Sklnny DIP (300 mil) MB81C84A-xxPSK
(300 mil) MB81C84A-xxPJ PIN ?gps :/?ENV?II‘ ENT
Absolute Maximum Ratings (See Note) .Y e B 24[] vce
A [J2 23[] At1
Rating Symbol Value Unit As 3 22 A12
Supply Voltage Vee -0.51t0 +7.0 Vv A4 []4 2171 As
Input Voltage on any pin with A3 []5 20[] A9
gs:,e(:t \t/o ’?: — Vin -3.0t0+7.0 v M s 1913 At0
utput Voltage on any pin wi
respect to GaD Ao Vour -0.5t0+7.0 v As 7 1817 A15
A7 e 17 vos
Output Current lour +20 mA A2 o 167 vos
Power Dissipation Pp 1.0 w Az []10 15[ voz
Temperature Under Bias Tans ~1010 +85 °c cs n 14 vo1
Storage Temperature Range Tsta —4510 +125 o GND [] 12 13[JWE

Note: Pennanent device damage may occur if absolute maximum ratings are exceeded.

8l operal s‘.‘hr.ml Ebe icted to the conditions as detailed in the operation
sechons is data sheet. Exposure to absolute maximum rating conditions for ex- This device cortains circutry to protect the inputs against
tended periods may affect device reliability. u-m:u. to mp"n' nﬂlcv'z::qu or mnem 1‘3& However, i

[ ] that normal precautions be taken to avoid application
of any voltage higher than maximum rated voltages t this high
Impedance circult.

Copyright © 1960 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB81C84A-25
MB81C84A-35

Fig. 1 - MB81C84A BLOCK DIAGRAM

—{s—— pow
SELECT

CELL
ARRAY
256 ROWS
1024 COLUMNS

[e— VCC

[*— GND

INPUT
B—- DATA
< CONT.

COLUMN IO CIRCUITS

COLUMN SELECT

M

A8 A9 A10 A11 A12 A13 Ai4 A15

1 |

b

—{ POWER DOWN CIRCUIT |—
TRUTH TABLE
CS | WE Mode 0 Power
H X Not Selected High-Z Standby . .
Ll L | wie DIN Active Legend:  H = High level
L H Read DouTt Active X = Don't Care
CAPACITANCE (14 - 25°C, 1= 1 MH2)
Parameter Symbol Typ Max Unit
Input Capacitance (VIN = 0 V) CIN 6 pF
CS Capacitance (VCS = 0 V) CT3 8 pF
Output Capacitance (VOUT = 0 V) cout 8 pF
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MB81C84A-25

MB81C84A-35
Symbol Pin Name Symbol Pin Name
Ao to A15 Address Input ‘WE Write Enable
/01 to /04 Data Inputs/Data Outputs vce Power Supply (5V+10%)
T3 Chip Select GND Ground
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage vce 45 5.0 55 \
Ambient Temperature A 0 70 °C
* The operating ambient temperature range is guaranteed with transverse airflow exceed 2m/sec.
(Recommended operating conditions unless otherwise noted.)
Parameter Condition Symbol Min Typ Max Unit
Input Leakage Current VIN = 0V to VcC [ -10 10 pA
TS = VI,
Output Leakage Current VOUT = 0V 1o 4.5V ILo -50 50 A
'CS = VIL, VIN = VIH or VIL,
Power Supply Current IOUT = Om, A, Cycle :'Min. Icc 100 mA
TS2vee-0.2v
VIN2VCC-0.2V or VINSO0.2V IsB1 15 mA
Standby Supply Current
CS = VIH, VIN = VIH or VIL ISB2 30 mA
‘1| vece=0Vio Vee Min.,
Peak Power on Current TS = Lower of VCC or VIH Min. IPO 40 mA
Input High Voltage VIH 22 6.0 v
Input Low Voltage VIL -0.5 2 0.8 v
Output High Voltage IOH = —4mA VOH 24 v
Output Low Voltage oL = 8mA voL 0.4 v

*1 A pull-up resistor to Vcc on the é?input is required to keep the device deselected; otherwise, power-on current

approaches lcc active.

*2 -2.0 V Min. for pulse width less than 10 ns.
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MB81C84A-25

MB81C84A-35
AC TEST CONDITIONS
® Input Pulse Levels: 0.6Vto24V
* Input Pulse Rise and Fall Times: 2ns (0.8Vto 2.2V)
Timing Reference Levels: Input:  VIL=0.8,VIH=22V
Output: VOL = 0.8, VOH = 2.2 V
¢ Output Load: Fig. 2
tput ig 5V
R1
DouTt ©
cL_—— R2
*Including Scope and Jig capacitance Ri_ [ R | c Parameters Measured
Load | | 480Q | 255Q | 30 pF | except tLZ, tHZ, tOW and tWZ
Load Il | 480Q | 255Q | 5pF |tLZ, tHZ, tOW and tWZ

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol MB81CasA-25 MB81C84A-35 Unit
Min Max. Min. Max.
Read Cycle Time *2'3 tRC 25 35 ns
Address Access Time tAA 25 35 ns
Chip Select Access Time "4 tACS 25 35 ns
Output Hold from Address Change tOH 3 3 ns
Chip Selection to Output in Low-Z tLz 3 3 ns
Chip Deselect to Output in High—-Z tHZ 0 15 0 20 ns
Chip Selection to Power Up Time tPU 0 0 ns
Chip Selection to Power Down Time tPD 25 35 ns
*1'WE is high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, TS=VIL.

*4 Address valid prior to or coincident with CS transition low.

*5 Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C84A-35

READ CYCLE TIMING DIAGRAM

READ CYCLE: ADDRESS CONTROLLED *1 *3
"2

tRC

ADDRESS Valid

Previous Data .
DATA OUT Valid XXX Data Valid

READ CYCLE: €S CONTROLLED *1 *4

1RC
ADDRESS Valid ><
—
TS /
‘4
1ACS
_*5 ‘5
je—— tL.Z —» ja- tHZ—»
DATA OUT High-2 Data Valid High-Z
fe—— tPU I"‘ tPD—-l

icc - -
50% 50%
IsB

BA : undefined

: Don’t Care

*1 WE is high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, TS=VIL.

*4 Address valid prior to or coincident with TS transition low.

*5 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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AC CHARACTERISTICS (continueq)

(Recommended operating conditions unless otherwise noted.)

MB81C84A-25 MB81C84A-35
Parameter Symbol Unit
Min. Max.
Write Cycle Time twe 25 35 ns
Address Valid to End of Write tAW 20 30 ns
Chip Selection to End of Write tcwW 20 30 ns
Data Valid to End of Write tDW 8 12 ns
Data Hold Time tDH 0 0 ns
Write Pulse Width tWP 18 28 ns
Write Recovery Time tWR 1 1 ns
Address Setup Time tAS 0 0 ns
Output Active from End of Write tow 3 3 ns
Write Enable to Output in High-Z twz 0 9 0 15 ns
WRITE CYCLE TIMING DIAGRAM
WRITE CYCLE: WE CONTROLLED *1 *2 N
3
tweC
ADDRESS Valid
tcwW
3
tAW
\ tWP T4
WE \ 9 ’/
tDW tDH
DATA IN X Valid X
e— w2 1ows]
High-Z
DATA OUT
R : undefined : Don't Care

*1 TS or WE must be high during address transitions.
*2 i TS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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WRITE CYCLE TIMING DIAGRAM
WRITE CYCLE: CS CONTROLLED *1 *2

ES— tAS h W
v NN\ W77

twz 4

DATA IN X Valid

High-Z
DATA OUT

m : Undefined

: Don’t Care

*1°CS or WE must be high during address transitions.

*2 if'CS goes high simuitaneously withWE high, the output remains in high impedance state.

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB81C84A-25
MB81C84A-35

PACKAGE DIMENSIONS

24-LEAD PLASTIC SKINNY DUAL IN-LINE PACKAGE
(CASE No.: DIP-24P-M03)

—}—15°MAX

ol N e T ol T e Y e T e N e T e Y e 0 o B

INDEX-1
) O .260+.010 .300(7.62)
% (6.60:0.25) TYP
INDEX-2—
LT TR TR R AT RPN
1170398 .010+.002
- {0.25:0.05)
+0.20
(2972330
—~ ~—.03479%°(0.86*3-5°)
.172(4.36)MAX
.050(1.27)
MAX .118(3.00)MIN
+.020
.100(2.54) -050_g .018:.003  020(0.51)MIN
TYP ~ +0.50 (0.46+0.08)
(1.2719%9)

Dimensions in
inches (millimeters)

© 1988 FUJITSU LIMITED D24017S-3C
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MB81C84A-25

MB81C84A-35
PACKAGE DIMENSIONS (Continued)
24-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-24P-M02)
.3401.005
INDEX O .30»?(()7&162) (8.64+0.13)

.2731.020
(6.93+0.51)

W QI G [ G G S5 g S R S R S g Wm g S g Em gy mm g
.050+.005 .025(0.64)
(1.2710.13) 091(2.31) MIN
.5650(13.97)REF NOM
.144(3.66)
MAX

\ +.615+.005(15.62+0.13)

[*+t—.032(0.81)MAX
Details of “A" part 2 )]

% w g 1S

-102(2.60)
NOM

| .004(0.10)

o .017+.004

* : This dimension includes resin protrusion. (Each side: .006(0.15)MAX.) (0.43:0.10) ?r:;zzs;;ri‘lsli:':elerﬁ
©1989 FUJITSU LIMITED C24052S-1C
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April 1990
Edition 2.0

DATA SHEET

MB8289-25/-35

CMOS 288K-BIT HIGH-SPEED SRAM

32K Words x 9 Bits Static Random Access Memory with
Automatic Power Down

The Fujitsu MB8289 is a 32,768 words x 9 bits static random access memory with
parity generator and checker, and fabricated with CMOS technology. To obtain a
smaller chip size, the cell uses NMOS transistors and resistors. This device is housed
in a 300 mil DIP package with low (605 mW max.) power dissipation. All pins are TTL
compatible and a single +5 V power supply is required.

A separate chip select (CS) pin simplifies multipackage systems design by permitting
the selection of an individual package when outputs are OR-tied, and then
automatically powering down the other deselected packages.

The MB8289 offers low power dissipation, low cost, and high performance.

e Organization: 32,768 words x 9 bits
o Static operation: no clocks or timing strobe required
e Access time: taa = tacst = 25 ns max, tacsz = 14 ns max. (MB8289-25)
taa = tacs1 = 35 ns max, tacsz = 15 ns max. (MB8289-35)
o Low power consumption: 715 mW max. (Operating) for 25 ns
605 mW max. (Operating) for 35 ns

138 mW max. (TTL Standby)
83 mW max. (CMOS Standby)

PLASTIC PACKAGE
(DIP-32P-M02)

PLASTIC PACKAGE
(FPT-32P-M02)

e Single +5 V power supply +10% tolerance NMENT
e TTL compatible inputs and outputs PIN ASSIG
o Three-state outputs with OR-tie capacity
e Chip select for simplified memory expansion Al Y 320 ve
o Electrostatic protection for all inputs and outputs A2 31 [ As
e Standard 32-pin Plastic Packages: AsOs 30 A
Skinny DIP (300 mil) MB8289-xxPSK A4 200 A
SOP (450 mil) MB8289-xxPF AOs 28 [ A,
A s 271 Aw
Absolute Maximum Ratings (See Note) Q7 25 L A
AsO BTOP view S B NC.
A ]9 241 Cs,
Rating Symbol Value Unit oed 10 23 ) WE
Supply Voltage Vee ~0.5t0 +7.0 \ cs. 11 22 [7 /0,
Input Voltage on any pin with 10, [} 12 21 [ /Os
respect to GND Vi -3.510 +7.0 " 10, []13 20 [ /O,
Output Voltage on any VO pin 0, [} 14 19 [ 10,
with respect to GND Vour -0.510 +7.0 v 110, [ 15 18 [ 1105
GND[J 16 17 1 GNDQ
Output Current lour +20 mA
Power Dissipation Po 1.0 w
Temperature Under Bias Taias -10to +85 °C
Storage Temperature Range Tsta —4510 +125 °C This dovicaconains crcuiry o poec e s sgaet
Note: Pennanentdevnoe damage may oceur nf absolute maximum ratings are exceeded. ) mﬂ m: n'::gmmmunm o taken 1o avold application
should be d to the conditions as detailed in the operation of any voitage higher than maximum rated voltages to this high
secuons of this data sheet. E: to absol rating conditions for ex- Jmpedance ckoult
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslactronics, inc.
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MB8289-25

MB8289-35
Fig. 1 — MB8289 BLOCK DIAGRAM
A, 0— - Ve
Ay O—
A, O <— GND
A; O—— ADDRESS ROW MEMORY CELL ARRAY <— GNDQ
A, 0—— BUFFER DECODER 256 x 128 x 9
A 0—
As O—
A; O——
| |
Ay O—
/0 GATE
Ay O——r a
Ao O—— \ DDRESS COLUMN DECODER
An O——1"BUFFER
Az Ol
Az O—nd
Ay O]l
‘OE 0—
e BUFFER 11O BUFFER
WE 0——
TS, 0—4 [ l l 1 l
S, 0— 11010 10,0 /056 10,0 1O,
110, 110, 1Os 1/Os
POWER DOWN l
CIRCUIT
TRUTH TABLE
s, |cs. |We |oE | mobe | SYRRLY. | vosTate
H X X X__| STANDBY ls HIGH-Z
L L X X | DESELECT lee HIGH-Z
L H | H H | Doyr DISABLE leg HIGH-Z
L H H L | READ leg Doyr
L H L X | WRITE lec Duw
CAPAC‘TANCE (Ta= 25°C, f = 1MHz)
Parameter Condition Symbol Min Typ Max Unit
Input Capacitance {CS,, CS., O, WE) V=0V Cu 8 pF
Inout Capacitance (Other Input) V=0V Cn 7 pF
/O Capacitance Vio=0V Cuo 8 pF
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MB8289-25

MB8289-35
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Test Conditions Min Max Unit
CS2Vee —0.2V
ket |V 2Veo 0.2V or Vis0.2V 15 mA
Standby Supply Current
Vin<0.2V
lsez TS.=Vs 25 mA
Operating Supply 25ns lour=0mA, CS,=V,, 130
Current 35ns lec Cycle=Min. 110 mA
Input Leakage Current u V=0V to Vce, Vee=Max. -5 5 nA
9__§_|=Vm OrE’:VIL or
Output Leakage Current lwo WE=V, or OE=Vy, -5 5 RA
Vio=0V to Vec
Input Low Voltage Vi -2.0* 0.8 v
Input High Voltage Vin 22 6.0 Vv
Output High Voltage Vou low=—4mA 24 v
Output Low Voltage VoL loi=8mA 0.4 v
Note: *1 -2.0V Min. for pulse width less than 20ns. (V. min. =0.5V at DC level)
Fig. 2 - AC TEST CONDITIONS
+5V
e Input Pulse Levels: 0.6V to 2.4V
o Input Pulse Rise & Fall Times:  3ns (Transient between 0.8V and 2.2V) Ri
* Timing Reference Levels: Input  : V,=0.8V, Vjy=2.2V Dour
Output : V=0.8V, Vou=2.2V (V0)
e Output Load: c™ R.
Ry R C. Parameters Measured
Load | | 480kQ| 2550 | 30pF | except tiz, tuz, twz, tow, torz and tonz *1 Including Scope and Jig Capacitance
Load Il | 480kQ2| 255Q | S5pF | tz, tiz, twz, tow, torz @and touz
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MB8289-25
MB8289-35

AC CHARACTERISTICS a

(Recommended operating conditions unless otherwise noted)

READ CYCLE*"
MB8289-25 MB8289-35
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time tac 25 35 ns
Address Access Time*? ta 25 35 ns
TS, Access Time* tacst 25 35 ns
CS; Access fime" tacs2 14 15 ns
‘OE Access Time toe 12 14 ns
Output Hold from Address Change tou 3 3 ns
Output Active from CS,** tzy 5 8 ns
Output Active from CS,* tize 2 3 ns
Output Active from OE* torz 2 3 ns
Output Disable from CS,** [, 1 15 1 15 ns
Output Disable from CS,* thze 1 15 1 15 ns
Output Disable from OE*¢ tonz 1 15 1 15 ns

Note: *1 WE is high for Read Cycle.
*2 Device is continuously selected, CS,=V,, CS,=Vi and OE=V..
*3 ‘Address valid prior to or coincident with CS; transition low, CS, transition high.
*4 Transition is specified at the point of +t500mV from steady state voltage with specified Load Il in Fig. 2.
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MB8289-25
MB8289-35

READ CYCLE TIMING DIAGRAM*'

READ CYCLE: ADDRESS CONTROLLED*?

the

- p -
ADDRESS >< VALID X

taa I ton —

’ p
DATA OUT PREVIOUS DATA VALID ><>< Dour VALID ><><><><><
X

READ CYCLE : CS,, CS, CONTROLLED*

tac

4
ADDRESS >< VALID ><

| lACS‘

tizt —»

CS; \

iz

L— tizo ¢ —

4
Vo HIGH-Z Dour VALID HIGH-Z

: Don't Care KA : undefined

Note: *1 WE is high for Read Cycle.
*2 Device is continuously selected, CS; = Vi, CS; = Vi and OE = V.
*3 Address valid prior to or coincident with CS, transition low, CS, transition high.
*4 Transition is specified at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB8289-25
MB8289-35

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

WRITE CYCLE*
MB8289-25 MB8289-35
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time*? twe 25 35 ns
Address Valid to End of Write taw 18 28 ns
CS, to End of Write tews 16 26 ns
CS, to End of Write tew:2 13 20 ns
Data Setup Time tow 8 12 ns
Data Hold Time ton o] 0 ns
Write Pulse Width twe 15 20 ns
Write Recovery Time*3 twn 0 0 ns
Address Setup Time tas 0 0 ns
Output Low-Z from WE* tow 0 0 ns
Output High-Z from WE* twz 0 8 0 14 ns

Note: *1 I CS goes high simultaneously with WE high, the output remains in high impedance state.

*2 All Write Cycles are determined from the last address transition to the first address transition of next address.
*3 twan is defined from the end point of Write Mode.

*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB8289-25
MB8289-35

——-| tie
WE IARNY Y

WRITE CYCLE TIMING DIAGRAM*" *&.*7

WRITE CYCLE No. 1 (WE CONTROLLED)

twc.z
R
ADDRESS >< VALID X
K
tAW

tow
cs,
cs:

tCW2

twe

tow ¢ —

fa—>{ tw;

je— tp ——

4
K. A

Don't Care IXX] : Undefined

Note:

“1 I CS goes high simultaneously with WE high, the output remains in high impedance state.

*2 All Write Cycles are determined from the last address transition to the first address transition of next address.

*3 twn is defined from the end point of Write Mode.
*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.

1-133




MB8289-25

MB8289-35
WRITE CYCLE TIMING DIAGRAM*" *& *7
WRITE CYCLE: No. 2 {CS,, CS, CONTROLLED)
twe?
A p -
ADDRESS >< VALID X
K. A |
tAw
OF
tWR.a
tas
L
tCW‘ l/
S 1%
"3
je— as towz fo
I N
cs, \
twa':'
twe a——
WE
tow ton
S—
k7
: Don’t Care m : Undefined
Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state.
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*2 All Write Cycles are determined from the last address transition to the first address transition of next address.
*3 twa is defined from the end point of Write Mode.




MB8289-25

MB8289-35
32-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-32P-M02)
15°MAX
| T e T ML VT L L T VL L L A A P |
INDEX-1 ’
O O (.72213)%0?2) .300(7.62)
20+0. TYP
(O~=—INDEX-2 ‘
lLl‘V"u‘ﬁJ"u“Lr"‘Lr"u"u“U"U"u"u“u“Lr"d
| 1574 §98(00.08°320) T0.2550.00
.050(1.27) +.012 +0.30
*l S 0347 072(0.8675°0)—=] f=—

( .207(5.28)MAX
.125(3.18)MIN
+.012
.100(2.54) -050_4 .018+.003 .020(0.51)
= 37030, MIN

TP (1.27%9:30) (0.45+0.08)

Dimensions in
inches (millimeters)
© 1988 FUJITSU LIMITED D32009S-1C
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MB8289-25
MB8289-35

PACKAGE DIMENSIONS (continued)

32-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-32P-M02)

|
\I 0(0)MIN (
| (STAND OFF)
.339+.008 .465+.012 .402+.012
(8.60+0.20) INDEX (11.80+0.30) (10.20+0.30)
NG -031+.008
s (0.80+0.20)
; :H“ -
LEEELEEELEEEL R %
N
.050(1.27) 1018+.004 —— AM
VP 10.45:0.10) -‘1’-005(0»13@ (0.15+0.05)
| .098(2.50) MAX
+.010 +0.25 ! (SEATED HEIGHT)

7997 302(20.2970 33

:006(0.15) Details of ""A"* part

.012(0.30) !

——| L7 | .004(0.10) .007(0.18)
— _ MAX

.750(19.05)REF | .027(0.68) Dimensions in
MAX inches (millimeters)

© 1988 FUJITSU LIMITED F32004S-1C
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R
Eaon 10 FU]]TSU

MB8298-25/-35
CMOS 256K-BIT HIGH-SPEED SRAM

32K Words x 8 Bits High-Speed Static Random @
Access Memory §@ Q\®®

The Fujitsu MB8298 is a high-speed static random access memory organized as %& &
PP

32,768 words x 8 bits and fabricated with CMOS technology. To obtain a smaller chip
size, the cells use NMOS transistors and resistors.The MB8298 is housed in 300 mil %@
plastic DIP and SOJ packages and a 450-mil SOP package. All pins are TTL \@
compatible and a single +5 V power supply is required.

The MB8298 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

¢ Organization: 32,768 words x 8 bits Plastic Package
(DIP-28P-M04)

e Static operation: no clocks or timing strobe required

e Access time: taa = tacs = 25 ns max. (MB8298-25)
taa = tacs = 35 ns max. (MB8298-35)
e Low power consumption: 715 mW max. (Operating) for 25 ns
605 mw max. g%gerating) for 35 ns Plastic Pack
138 mW max. L Standby) astic Package
27.5 mW max. (CMOS Standby) (LCC-28P-M04)

e Single +5 V power Supply +10% tolerance
e TTL compatible inputs and outputs

Ao,
e Three-state outputs with OR-tie capability =
0 i i Plastic Package
o Electrostatic protactnorl for all inputs and outputs (FPT-26P-M02)
e Standard 28-pin Plastic Packages:
Skinny DIP (300 mil) MB8298-xxPSK Pin Assignment
SOP (450 mil) MB8298-xxPF troP Vi
SOJ (300 mil) MB8298-xxPJ
A O 28 [ vee
Absolute Maximum Ratings (See Note) Az 02 70O We
A Os 26 [ A1s
Rating Symbol Value Unit Ae a4 25 As
Supply Voltage Vee 0510 +7 v As Os 24 Ao
Input Voltage on any pin with A E 8 g
respect to ZND Vi -351t0+7 v A O7 22[JCE
Oulput Vo Ty A2 s 21 A
utput Voltage on any VO pin wi
rosact 1o GRD Vour 0510 47 v :; E ‘-;’0 fg g Eoi
Output Current lout +20 mA ror O 1 18 [J 107
1102 12 17 ] 1/Os
Power Dissipation Pp 1.0 w /O3 E 13 16 B 1/Os
Temperature Under Bias Taus -1010 +85 °C GND[] 14 15 ] 104
Storage Temperature Range Tsta —45to +125 °C
Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional ion should be icted to the conditions as detailed in the operati
sactions of this data sheet. Exposure to absolute maximum rating conditions for ex- This device contains clrcultry to protect the inputs against
tended periods may affect device reliability. damage due to high static voltages or electric fields. However, it
is advised that normal ions be taken to avoid i
of any voltage higher than maximum rated voltages to this high
impedance clrcult.

Copyright © 1980 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

1-137



MB8298-25
MB8298-35

Fig. 1 - MB8298 BLOCK DIAGRAM

A O————
A1 . . -@— Vcc
A2 O— -@— GND
A3 O—— ADDRESS ROW 256 x 128 x 8
A O BUFFER | ® | DECODER | ® MEMORY CELL ARRAY
As O————
A6 O———— e i
A7 O——]
’
cs ) ) )
A8 O—————
A9 O )
o_._._..__.._
::‘1’ ° ADDRESS o /0 GATE &
FFER COLUMN DECODER
A2 O———
A13 O—————— )
Al4 O————
L]
cs ) ® °
OE O————
BUFFER B DATA 1/0 BUFFER
WE o
?
cs
/01 02 VO3 /04 /05 /06 1O7 108
TS © | >0
TRUTH TABLE
cs|we|oE| wmobe | SShRENr| vorw
H | X | X |STANDBY ISB HIGH-Z
L | H | H | DOUTDISABLE icC RIGH-Z
L | H L_| READ icc DOUT
L L | X |[WRIE icc DIN
CAPACITANCE (1:=25°¢, 1= 1MH2)
Parameter Condition Symbol Min Typ Max Unit
Input Capacitance (CS, OE, WE) VIN = 0V ci 8 pF
Input Capacitance (Other Input) VIN = OV Ci2 7 pF
/O Capacitance VI/O = OV Ccio 8 pF
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MB8298-25

MB8298-35
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage vce 45 5.0 5.5 v
Ambient Temperature TA 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Test Condition Min Max Unit
‘CS>Vee-0.2V
1SB1 [ VIN> VCC-0.2V or VIN<0.2V 5 mA
Standby Supply Current
IsB2 | UN<02V 25 mA
CS =VIH
Operating Supply 25ns IOUT = OmA, CS = VIL 130
Current 35ns lcc Cycle = Min. 110 mA
Input Leakage Current 1L VIN = 0V to VCC, VCC = Max. -5 5 HA
"CS = VIH or WE = VIL or OE = VIH,
Output Leakage Current Lo VIO = 0V to VCC -5 5 A
Input Low Voltage ViL -2.0" 0.8 v
Input High Voltage VIH 22 6.0 v
Output High Voltage VOH IOH = <4mA 2.4 Vv
Output Low Voltage VoL oL = 8mA 04 v
Note: *1 —2.0V Min. for pulse width less than 20% of cycle time. (VIL min.=—0.5V at DC level)
Fig. 2 — AC TEST CONDITIONS
« Output Load: +5V
e Input Pulse Levels: 0V to 3.0V
o Input Pulse Rise & Fall Times:  3ns (Transient between 0.8V and 2.2V) R1
« Timing Reference Levels: Input  :VIL=0.8V, VIH=2.2V
Output :VOL=0.8V, VOH=2.2V DOUT(I/0)
. CL" R2
*1 Including Scope and Jig Capacitance
R1 R2 CL Parameters Measured
Load | | 480kQ| 255Q | 30pF | except tLZ, tHZ, tWZ, tOW, tOLZ and tOHZ
Load Il | 480kQ| 255Q | SpF | tLZ, tHZ, tWZ, tOW,tOLZ and tOHZ
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MB8298-25

MB8298-35
AC CHARACTERI
Re?onﬁlended opeglng condnsl;rl:slgfss otherwise hoted.)
Parameter Symbol MBa298 29 MB6295 35 Unit
Min Max Min Max
Read Cycle Time tRC 25 35 ns
Address Access Time *2 tAA 25 35 ns
'CS Access Time *3 tACS 25 35 ns
‘OE Access Time toE 12 14 ns
Output Hold from Address Change tOH 3 3 ns
Output Low-Z from CS *4 twz 5 8 ns
Output Low-Z from OE *4 toLz 2 3 ns
Output High-Z from CS *4 tHZ 1 15 1 15 ns
Output High-Z from OE *4 toHZ 1 15 1 15 ns
READ CYCLE TIMING DIAGRAM *1
READ CYCLE I: ADDRESS CONTROLLED *2
tRC
ADDRESS Valid

tAA

READ CYCLE II: CS CONTROLLED *3

DouT Previous Data Valid x x x>i

DOUT Valid

tRC
ADDRESS
cs tACS =y
t1LZ* 4 ——
OF tOE
toLZ*—»]
Dout DOUT Valid

Dont Care [XX] : Undefined

Note: *1 WE is high for Read Cycle.

*2 Device is continuously selected, CS = VIL, and OE=VIL.

*3 Address valid prior to or coincident with CS transition low.
*4 Transition is specified at the point of £500mV from steady state voltage with specified Load i in Fig. 2.
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MB8298-25

MB8298-35
Cocomendos SIS o e s 1)
WRITE CYCLE*
MB8298-25 MB8298-35
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time*2 twe 25 35 ns
Address Valid to End of Write AW 18 28 ns
'CS to End of Write tcw 16 26 ns
Data Setup Time tow 8 12 ns
Data Hold Time tDH 0 0 ns
Write Pulse Width twP 15 20 ns
Write Recovery Time*? tWR 0 0 ns
Address Setup Time tAS 0 0 ns
Output Low-Z from WE* tow 0 0 ns
Output High-Z from WE*+ twz 0 8 0 14 ns

WRITE CYCLE TIMING DIAGRAM *1
WRITE CYCLE I: WE CONTROLLED

'|= twer2

ADDRESS Valid
tAW
tcw
TS
twp
WE \ 7
AN tDH
tDW,

e tWZ*4 tow*
o DIN Valid

:DontCare [XX] : Undefined

Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*2 All Write Cycles are determined from the last address transition to the first address transition of next address.
*3 tWR is defined from the end point of Write Mode.
*4 Transition is specified at the point of t500mV from steady state voltage with specified Load Il in Fig. 2.
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WRITE CYCLE TIMING DIAGRAM"'

WRITE CYCLE No. 2 (CS CONTROLLED)

we'
ADDRESS Valid
tAW
OF
tWR3
tAS
[ tCW {

s 1%

| tWR™

tWP

WE

iDW

tDH

o XXXX——XXX

DIN Valid }---(X

:Don’t Care @ : Undefined

Note:
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*1 I CS goes high simultaneously with WE high, the output remains in high impedance state.
*2 All Write Cycles are determined from the last address transition to the first address transition of next address.

*3 tWRis defined from the end point of Write Mode.

*4 Transition is specified at the point of +t500mV from steady state voltage with specified Load Il in Fig. 2.




MB8298-25
MB8298-35

PACKAGE DIMENSIONS

PLASTIC DIP (Suffix: P-SK)

28-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-28P-M04)

+.008 +0.20
1.392 1 3095(35.36 £ 3 50)

1 T T e T e T e T e e O e Y e T e W i W o B

INDEX-1

O O .260+.010 .300(7.62),
(6.60+0.25) TYP
INDEX-2 | B .
[P L R I R R LI LT LI LI LS S
+.012 +.012
03475 050_¢ 0255008
(Ogetg.so) (1_27t8.30) .25+0.
\
.207(5.25) MAX
| | [
A | k .118(3.00) MIN
.050(1.27) | | .100(2.54) \ .018+.003 1020(0.51) MIN
MAX TYP (0.46+0.08)
Dimensions in
© 1988 FUNITSU LIMITED D28018S-2C inches (millimeters)
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MB8298-25
MB8298-35

PACKAGE DIMENSIONS (Continued)

Plastic FPT (Suffix: PJ)
28-LEAD PLASTIC FLAT PACKAGE
(CASE NO.: FPT-28P-M02)
.110(2.80) MAX
(SEATED HEIGHT)
. -.008'" - 1¥-0.20' {(STAND OFF)
-ttt
.465+.012
{11.80+0.30) .40201£%1§0)
(10.2: .
$818%,

HHEHHHEHEEEE ¢ T g5k 008
e L ) FX o A 0065002
w T (055008
oo Details of “A” part
.008(0.20)

[&] .004(0.10)

(¥
¥ .024(0.60)

.650(16.51) REF .007(0.18)
MAX
.027(0.68)
Lo MAx
Dimensions in
©1990 FUJITSU LIMITED F28011S-4C inches (millimeters)
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MB8298-25
MB8298-35

PACKAGE DIMENSIONS (Continued)
Plastic FPT (Suffix: PJ)

28-LEAD PLASTIC LEADED CHIP CARRIER
(CASE NO.: LCC-28P-M04)
144(3.66) MAX

*
725+ .005 .091(2.31) NOM
(18.42+0.13) ) 1025 (0.64) MIN
imlnininiasininiecieinisinliwl=g T%
[ T
(8.64+0.13) 273+.020
/NDEX O .300(7.62) (6.93+0.51)
O/ NOM
: ! L |
B e e e —
| .050+.005 e ey
T (1.27+£013) Details of “A” part
.032(0.81)
|-———— .650(16.51) REF————=| e

—~

/4 1 .4
.102(2.60) NOM

AR
017+.004
'\,,A,, _’L 0.43£0.10)

ERCI G .

% : This dimension includes resin protrusion. (Each side : .006 (0.15) MAX)

|
|
1
|
|
|
I
|
|
|

Dimensions in

©1989 Flll"SU I.IMITEI) ':200548'": inches (millimeters)
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September 1990
Edition 1.0

DATA SHEET —/—————

(o8,
FUJITSU

MB8299-25/-35

CMOS 288K-BIT HIGH-SPEED BiCMOS SRAM

32K Words x 9 Bits BiCMOS High-Speed Static

Random Access Memory

The Fujitsu MB8299 is a high-speed static random access memory organized as
32,768 words x 9 bits and fabricated with CMOS technology. To obtain a smaller chip
size, the cells use NMOS transistors and resistors.The MB8299 is housed in 300 mil
plastic DIP and SOJ packages, and a 450 mil SOP package. All pins are TTL
compatible and a single +5 V power supply is required.

A separate chip select (CS,) pin simplifies multipackage systems design by permitting
the selection of an individual package when outputs are OR-tied, and then
automatically powering down the other deselected packages.

The MB8299 offers low power dissipation, low cost, and high performance.

32,768 words x 9 bits
no clocks or timing strobe required

taa = tacs = 25 ns max. (M38299-25)
taa = tacs = 35 ns max. (MB8299-35)

o Organization:
o Static operation:
o Access time:

o Low powerconsumption: 715 mW max. (Operating) for 25 ns
605 mW max. (Operating) for 35 ns
138 mW max. (TTL Standby)
27.5 mW max. (CMOS Standby)

o Single +5 V power supply +10% tolerance

o TTL compatible inputs and outputs

o Three-state outputs with OR-tie capability

o Electrostatic protection for all inputs and outputs
e Standard 32-pin Plastic Packages:

Skinny DIP (300 mil)  MB8299-xxPSK
soJ (300 mil)  MB8299-xxPJ
SOP (450 mil)  MB8299-xxPF

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee —0.5t0 +7 \
Input Voltage on any pin with
regped to gND Vin 351047 v
Output Voltage on any /O pin with
resr?ect oGhD P Vour ~051t0+7 v
Output Current lout +20 mA
Power Dissipation Po 1.0 w
Temperature Under Bias Taias -101to0 +85 °C
Storage Temperature Range Tsta —45to +125 °C

Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional ion should icted to the conditions as detailed in the operation
sections of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

(DIP-32P-M02)

Plastic Package
(LCC-32P-M04)

Plastic Package
(FPT-32P-M02)

Pin Assignment
(TOP VIEW)

Ne [+ vce
NCe 02 A7

ae O3 CcS2
as [4 WE
as Os A8

A3 Os A9

a2 O7 A10
a1 [Os A1
a0 O OE
A2 O Al4
A13 [ TSt
o1 /09
o2 [ /08
o3 o7
1104 1106
GNo [ 1/os

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields. However, it
Is advised that normal precautions be taken to avoid application
of any vottage higher than maximum rated vottages to this high
impedance circuit.
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MB8299-25
MB8299-35

Fig. 1 - MB8299 BLOCK DIAGRAM

A O0—] ||
Al O——— ° ® lg— VCC
A2 O—— . lt— GND
A3 O———— ADDRESS ROW 256 x 128 x 9
A4 O——— BUFFER | ® | DECODER | ® MEMORY CELL ARRAY
As O—————
As O—————— L L
A7 O———
[ ° °
A8 O———
A3 O————— e
:‘° o ADDRESS o /O GATE &
1t O——— BUFFER COLUMN DECODER
A12 O————
A13 O————— °
A4 O—————
® ) °
OE o—
BUFFER f————————P» DATA I/0 BUFFER
WE O~ i
IVO1 V02 VO3 VO4 VOs 06 VO7 V08 LO9
ras IS
CS20—
POWER DOWN I mf" TAB"E_ — SUPPLY
CIRCUIT CS1| cs2| WE | ©OE MODE CURRENT| VOPIN
H | X | X | X |STANDBY 1SB HIGH-Z
L L | X | X |DESELECT icc HIGH-Z
L | H | H | H |DOUTDESABLH icc HIGH-Z
L {HIH L_| READ icc DOUT
L | H L | X [WRITE icc DIN
CAPACITANCE (.-=25°c, 1= 1MH2)

Parameter Condition Symbol Min Typ Max Unit
input Capacitance {CS1, CS2 OE, WE) VIN = OV ci pF
Input Capacitance (Other Input) VIN = OV Ci2 pF
VO Capacitance VI/O = OV Clvo pF
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MB8299-25

MB8299-35
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage vce 45 5.0 55 v
Ambient Temperature TA 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Test Condition Min Max Unit
‘CS12Vec 0.2V
1SB1 | VIN> VCC-0.2V o VIN<0.2V 5 mA
Standby Sy, Current
VoL lsBz | N <0.2V 25 mA
CS1=VH
Operating Su 25ns IOUT = 0OmA, CS1 = VIL 130
Chrant® SUPPY 35ns 10| Cycle = Min. 110 mA
Input Leakage Current (] VIN = 0V to VCC, VCC = Max. -5 5 HA
CS1=VIHorCS2 = ViLor
Output Leakage Current Lo WE = VIL or OE = VIH, -5 5 HA
VI/O = OV to VCC
Input Low Voltage ViL -2.0" 0.8 v
Input High Voltage VIH 22 6.0 v
Output High Voltage VOH IOH = —4mA 24 v
Output Low Voltage voL oL = 8mA 0.4 Vv
Note: *1 —-2.0V Min. for pulse width less than 20% of cycle time. (VIL min.=—0.5V at DC level)
Fig. 2 — AC TEST CONDITIONS
o Output Load: +5V
« Input Pulse Levels: 0V to 3.0V
 Input Pulse Rise & Fall Times:  3ns (Transient between 0.8V and 2.2V) Rt
» Timing Reference Levels: Input  :ViL=0.8V, VIH=2.2V
Output :VOL=0.8V, VOH=2.2V DOUT(I/0)
. . . CL" R2
*1 Including Scope and Jig Capacitance
R1 R2 CcL Parameters Measured
Load | | 480kQ] 255Q | 30pF | excepttLZ1, tLZ2, tHZ1, tHZ2, tWZ, tOW, tOLZ and tOHZ
Load Il | 480kQ| 255Q | SpF | tLz1,tLZ2, tH21, tHZ2, tWZ, tOW, tOLZ and tOHZ
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MB8299-25

MB8299-35

A
ot pan oo oo e )

Parameter Symbol MB8299-25 MB5299-95 Unit
Min Max Min Max

Read Cycle Time tRC 25 35 ns
Address Access Time *2 tAA 25 35 ns
‘CS1 Access Time *3 tACS1 25 35 ns
CS2 Access Time *3 tACS2 14 15 ns
‘OE Access Time tOE 12 14 ns
Output Hold from Address Change tOoH 3 3 ns
Output Low-Z from CS1 *4 1Lzt 5 8 ns
Output Low-Z from CS2 *4 tLze 2 3 ns
Output Low-Z from OE *4 toLz 2 3 ns
Output High-Z from CS1 *4 tHZ1 1 15 1 15 ns
Output High-Z from CS2 *4 tHz2 1 15 1 15 ns
Output High-Z from OE *4 tOHZ 1 15 1 15 ns

READ CYCLE TIMING DIAGRAM *1

READ CYCLE I: ADDRESS CONTROLLED *2
F tRC

ADDRESS Valid
le tAA
pouT Previous Data Valid XX )XOA DOUT Valid KO
READ CYCLE II: CS1, CS2 CONTROLLED *3
” i: tRC
ADDRESS Valid
Le

tAA
TSt IACS1 ————+} y
T i p— tHZ1*

1
cs2 _—h— tACS2
tLZ2% —u | tHZ2* —4—

tOE
1OLZ*+ — tOHZ*
pout DOUT Valid

: Don’t Care m : Undefined

Note: *1 WE is high for Read Cycle. - .
*2 Device is continuously selected, CS1 = VIL, CS2 = VIH and OE=VIL.
*3 Address valid prior to or coincident with CS1 transition low, CS2 transition high.
*4 Transition is specified at the point of t500mV from steady state voltage with specified Load Il in Fig. 2.
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MB8299-35
Pacomendad P non e et
WRITE CYCLE*
MB8299-25 MB8299-35
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time*2 twe 25 35 ns
Address Valid to End of Write tAW 18 28 ns
'CS1 to End of Write tcwi 16 26 ns
CS2 to End of Write tcw2 13 20 ns
Data Setup Time tow 8 12 ns
Data Hold Time tDH 0 0 ns
Write Pulse Width twp 15 20 ns
Write Recovery Time*s tWR 0 0 ns
Address Setup Time tAS 0 0 ns
Output Low-Z from WE*+ tow 0 0 ns
Output High-Z from WE*+ twz 0 8 0 14 ns

WRITE CYCLE TIMING DIAGRAM *1

WRITE CYCLE I: WE CONTROLLED

le .
I W'
ADDRESS Valid
AW
o w1
CS1
cw2
e tWP ————
WE
tDH
tow,

e tWZ*4 o tow*+
o DIN Valid

:DontCare [XX] : Undefined

Note: *1 I CS goes high simultaneously with WE high, the output remains in high impedance state.
*2 All Write Cycles are determined from the last address transition to the first address transition of next address.
*3 tWR is defined from the end point of Write Mode.
*4 Transition is specified at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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WRITE CYCLE TIMING DIAGRAM*!

WRITE CYCLE No. Il: CS1, CS2 CONTROLLED

twe2
ADDRESS Valid
tAW o
OF
tWR'
S
\ towt ,
cs1 \( J/
towz tWR*
o N
_ 7
t tWR's
WP
WE
1OW+ —»f
1DW OH
Vo DIN Valid X
: Don't Care XX : Undefined

Note:

1-152

1 IfCS goes high simultaneously with WE high, the output remains in high impedance state.

*2 All Write Cycles are determined from the last address transition to the first address transition of next address.

*3 tWR is defined from the end point of Write Mode.

*4 Transition is specified at the point of t500mV from steady state voltage with specified Load li in Fig. 2.
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MB8299-35
PLASTIC DIP (Suffix: P-SK)
32-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-32P-M02)
15°MAX
o gy Y Y Sy Yoo Ny o N
INDEX-1
O 0%, 007821
O-=—INDEX2 T
LLr"u“Lr"u“u"u“LH‘u“\P‘LHV‘Lr"u"LF‘U"J|
f +. .
15747 002(39.980:30) (0.2520.05)
‘.1 AOSG(A1).(27) _034:.0012(0'%:%30)___ -
L \
Y _{ .207(5.25)MAX
.125(3.18)MIN
[ ].100(2.54) 050.7'2 J .018£.003 .020(0.51)
TYP (127939, (0.45:0.08) MIN

© 1988 FUJITSU LIMITED D32009S-1C

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (Continued)
Plastic FPT (Suffix: PF)

32-LEAD PLASTIC FLAT PACKAGE

(CASE NO.: FPT-32P-M02) .098(2.50) MAX
(SEATED HEIGHT)
e 7997 91920297 §-28)—— 0(0) MIN
(STAND OFF)
ARAARAAAAAAAAAR 1 ’ﬂ:
465+ .012
(11.80+0.30) 4024012
INDEX .339+.008 (10.20+0.30)
e (8.60j0.20)
e 031+.008
L LR o008
.006+.002
A05$L1P.27) | (glzig?; $[$.005(0.13) ® T 0.15+0.05)

D .006(0.15)

| |
T »
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ T |
[=]004(0.10) ] = 012(030) |
| 1007(0.18) |
750(19.05) REF ——| | AR |
| .027(0.68) |
L max ]
©1990 FUITSU LIMITED F32004S-2C Dimensions in

inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

PLASTIC FPT (Suffix: PJ)
32-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-32P-M04)
e . 144(3.66) MAX
.091(2.31) NOM
# [ 2
L .825 +.005 | .025(0.64) MIN
i (20.95+0.13) E—
OOONONOnOaOOOonOnn
.340+.005
(8.64+0.13) .273+.020
.93+0.51
INDEX O O 300(7.62) (6.93+0.51)
O NOM
L1 g b
.050+.005
(1.27+0.13)
Details of “A"" part
[+———— .750(19.05) REF —————=| 032 (0.81)
; MAX
i
; ; a
| .102(2.60) |
llllllllllllllﬂ'ﬂ!l NOm
I i 017+.004
(0.43+0.10)
% This dimension includes resin protrusion. (Each side : .006(0.15) MAX) . . .
Dimensions in
©]990 FU]ITSll lIMITEIl 0320248-1(3 inches (millimeters)
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Section 2

High-Speed BiCMOS SRAMs — At a Glance

Maximum
Access Capaclty Package
Page Device Time (ns) (Organization) Options
2-3 High-Speed BICMOS SRAMs Product Cross Reference
2-5 MB82B001-25 25 1048576 bits 28-pin Plastic , SOJ
-35 35 (1048576 x 1)
2-13 MB82B005-25 25 1048576 bits 28-pin Plastic SOJ
-35 30 (262144 x 4 /OE)
2-21 MB82B006-25 25 1048576 bits 32-pin Plastc SOJ
35 35 (262144 x 4)
Separate /O
2-29 MB82B78-15 15 65536 bits 28-pin Plastic  DIP, SOP, SOJ
-20 20 (8192 x 8)
2-39 MB82B79-15 15 73728 bits 28-pin Plastic DIP, SOP, SOJ
-20 20 (8192 x 9)
2-49 MB82B81-15 15 262144 bits 24-pin Plastic DIP, SOJ
-20 20 (262144 x 1)
2-67 MB82B84-15 15 262144 bits 24-pin Plastic DIP, SOJ
-20 20 (65536 x 4)
2-65 MB82B85-15 15 262144 bits 28-pin Plastic DIP, SOJ
-20 20 (65536 x 4 /OE)
2-75 MB82B88-15 15 262144 bits 28-pin Plastic DIP, SOJ
-20 20 (32768 x 8)
2-77 MB82B89-15 15 294912 bits 32-pin Plastic DIP, SOJ
-20 20 (32768 x 9)
2-79 MB82B008-25 25 1048576 bits 32-pin Plastic SOJ
(131072 x 8)
2-81 MB82B009-25 25 1179648 bits 36-pin Plastic SOJ
(131072x9)
2-83 MB82B201-25 25 4194304 bits 32-pin Plastic SOJ
-35 35 (4194304 x 1)
or
(1048576 x 4)
2-85 MB82B206-25 25 4194304 bits 36-pin Plastic -SOJ
-35 35 (1048576 x 4)
Separate /O
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Static RAM Data Book High-speed BICMOS SRAMs

High-Speed BiCMOS SRAMs Product Cross Reference

1M Static RAMs
Fujitsu Part Numbers
MB82B001 MB82B005 MB82B006 MB82B008 M82B009
Vendors (IMx 1) (256K x 4) (256K x 4) (128K x 8) (128K x 9)
Hitachi HM621100A HM624256/A HM624257
Micron MT5C1001 MT5C1005
Mitsubishi M5M51001 M5M51004
Samsung KM611001
Sony CXK581020
64K Static RAMs
Fujitsu Part Numbers
MB82B78 MB82B79
Vendors (8K x 8) (8K x 9)
Cypress CY7B185
Hitachi
IDT IDT7164 IDT7169
Micron MT5C6408
Mitsubishi M5M5178A M5M5179A
Motorola MCMé6264 MCM6265
Performance P4C163 P4C164
Samsung
Sony CXK5863A
Toshiba TC5588 TC5589
256K Static RAMs
Fujitsu Part Numbers
MB82B81 MB82B84 MB82B85 MB82B838 MB82B89
Vendors (256K x 1) (64K x 4) (64K x 4/OE) (32K x 8/OE) (32K x 9/0E)
Cypress CY7C197 CY7C194 CY7C196 CY7C199
Hitachi HM6707/A HM6708/A HM6709/A
IDT IDT71257 IDT71258 IDT61298 IDT71256 IDT71259
Micron MT5C2561 MT5C2564 MT5C2565 MT5C2568
Mitsubishi M5M52578 M5M5258B
Motorola MCM6207 MCM6208 MCM6209 MCM6206 MCM6205
Performance P4C1257 P4C1258 P4C1298 P4C1256
Sony CXK58258 CXK58289
Toshiba TC55464 TC55465 TC55328 TC55329
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FUJITSU

MB82B001-25/-35

1M-BIT HIGH-SPEED BiCMOS SRAM

1M Words x 1 Bit High-Speed BiCMOS Static
Random Access Memory

The Fujitsu MB82B001 is a 1,048,576 words x 1 bit static random access memory
fabricated with a BICMOS process technology. For lower power dissipation and higher
speed, peripheral circuits are fabricated with BICMOS technology. To obtain a smaller
chip size, cells use NMOS transistors and resistors.

The memory uses asynchronous circuitry and may be maintained in any state for an
indefinite period of time. All pins are TTL compatible and a single +5 V power supply is
required.

The MB82B001 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

e Organization: 1,048,576 words x 1 bit
o Static operation: no clock or refresh required PLASTIC PACKAGE
e Access time: 25 ns max. (MB82B001-25) LCC-28P-M05
35 ns max. (MB82B001-35)
o Single +5 V power supply +10% tolerance
120 mA max. (Active operation)
5 mA max. (Standby, CMOS level)
25 mAmax.  (Standby, TTL level)
o Separate data inputs and outputs
o TTL compatible inputs and outputs PIN ASSIGNMENT
e Chip select for simplified memory expansion, automatic power down
o Electrostatic protection for all inputs and outputs a7 O 281 Ve
e 28-pin Plastic Package: A0 g 2 27 3 :::
SOJ (400 mil) MB82B001-xxPJ N %B ae
a3 Qs 240 A1
m Qs 23 at0
Absolute Maximum Ratings (See Note) N Qo 2R
A7 Qo 200 A13
Rating Symbol Value Unit %o Huo 1op A2
Supply Voltage Voo | 0510470 | V wds o s b on
Input Voltage on any pin with GND Q14 1sp &
repect to 22ND Vi -3.510 +7.0 v
Output Voltage on any pin with
m‘;‘gm voltade on any pi Vour -0.510 +7.0 v
Output Current lour +20 mA
Power Dissipation Po 1.0 w
Temperature Under Bias Taus 1010 +85 °Cc
Storage Temperature Range Tsta -40to +125 °C
Note: Permanent device damage may occur if absolute maximum ratings are ded.
F i should be i to Ihe conditions as detailed in the operation This device contains circultry to the Inputs ag

sections of this data sheet. E
tended periods may affect device rellablkty

im rating conditions for ex-

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

is advised that normal precautions be taken to avoid application
dwwhlghvthmnwlmumm.dvﬂmbthhhm

protect
d-mooduﬂoﬂgh ulcvohquwmvblbldc Hwnwar k




MB82B001-25

MB82B001-35
Fig. 1 — MB82B001 BLOCK DIAGRAM
N
ro——13
A ,? ~N [+ Vcc
r——13 g
F— GND
As—tk CELL
ROW .
A, —_—‘rg SELECT 512 ROWS
— 2048 COLUMNS
A s—li .
r—T%
A 7—5
A —T3
[ ) . . l
DN —E COLUMN 1/O CIRCUITS ~—— Dout
COLUMN SELECT
AQ A 10 A11 A 12 A13 A“ A15 16 17 A‘IS 19
POWER
DOWN
CIRCUIT
TRUTH TABLE
Tcs | WE Mode Output Power
H X Not Selected High-Z Standby ,
L] L Write High-Z Active Legend: H = High level
L Read Dout Active X = Don't Care
CAPACITANCE (1a=25°c,1=1MHz)
Parameter Symbol Typ Max Unit
Input Capacitance (VIN = 0 V) CIN 6 pF
CS Capacitance (VTS = 0 V) cas 7 pF
Output Capacitance (VouT = 0 V) Cout 7 pF




MB82B001-25

MB82B001-35
Symbol Pin name Symbol Pin name
AO to A9 Address Input ‘WE Write Enable
DIN Data Input Vee Power Supply(+10%)
Dout Data Output GND Ground
cs Chip Select NC No Connect
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Ambient Temperature Ta 0 70 °c
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
VIN = 0V to Vce
Input Leakage Current -1 1
P d Vee = Max. I HA
cs= VH,
Output Leakage Current Vout =0V to Vcc ILo -1 1 HA
Vee = Max.
CS = ViL, lout- OmA lcct 50 80
Active Supply Current Vee = Max., VIN = ViLor ViH mA
vee = Max., CS = ViL
Cycle = Min,, lout = OmA lcc2 80 120
Vec = Min. to Max.
CS2Veec 0.2V Isa1 2 15
Standby Current VIN 2 Vee - 0.2V or VN 0.2V
mA
Vce = Min. to Max.
TS =V IsB2 10 25
Output Low Voltage loL = 16 mA VoL 0.45
Output High Voltage loH =—4mA Vo 24
. Vee = 0V to Vee Min.
Peak Power on Current CS = Lower of Vcc or Ipo 50 mA
ViH Min.
Input Low Voltage ViL 052 0.8
Input High Voltage VH 2.2 6.0 Vv

*1 A pull-up resistor to Vec on the cs input is required to keep the device deselected; otherwise, power-on current approaches lcc active.

*2 -3.0 V Min. for pulse width less than 20 ns.




MB82B001-25
MB82B001-35

® Input Pulse Levels:
® Input Pulse Rise and Fall Times:

® Timing Reference Levels:

®  Output Load:

Douto-

AC TEST CONDITIONS

Fig. 2

06Vto24V
3ns (0.8 to 2.2V)

Input: ViL=08,VH=22V
Output: VoL=0.8, VoH=2.2V

5V

R1

.

*Including Scope and Jig capacitance

[o]R—

77

R2

R1 R2 CL Parameters Measured
Load| | 480Q | 255Q [ 30pF except tLZ, tHZ, tOW and tWZ
Load !l | 480Q2 | 255Q SpF tLZ, tHZ tOW and tWZ

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol MB82B001-25 MB82B001-35 Unit
Read Cycle Time *2 tRC 25 35 ns
Address Access Time *3 tAA 25 35 ns
Chip Select Access Time *4 tacs 25 35 ns
Output Hold from Address Change tOH 5 5 ns
Chip Selection to Outputin Low-Z *5'6 (¥4 5 5 ns
Chip Deselection to Output in High-Z *5*6 tHz 2 15 2 15 ns
Chip Selection to Power Up time tPU 0 0 ns
Chip Deselection to Power Down tPD 20 30 ns

*1 WE is high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.

*3 Device is continuously selected, CS=Vi,

*4 Address valid prior to or coincident with CS transition low.
*5 Transition is measured at the point of £500mV from steady state voltage.

*6 This parameter is measured with specified Load Il in Fig. 2.




MB82B001-25
MB82B001-35

READ CYCLE TIMING DIAGRAM

READ CYCLE: ADDRESS CONTROLLED *1*3

2
tre

x Valid
p——————— tpp ———T

fe— to —

Previous Data i
DATA OUT Valid XXX Data Valid

READ CYCLE: CS CONTROLLED *1 *4

ADDRESS

*2
tae
ADDRESS Valid
\
cs
tacs

*5'6 ‘56

je——— t , —> etz ™
ahe o
DATA OUT Hgh2 Data Valid High-2

o tpy — I'_ tep _'I

lcc —_——tm——— - [
y 50% 50%
Iss

m : Undefined : Don't Care

*1 WE is high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS=VL__

*4 Address valid prior to or coincident with CS transition low.

*5 Transition is measured at the point of +500mV from steady state voltage.

*6 This parameter is measured with specified Load Il in Fig. 2.
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MB82B001-25
MB82B001-35

AC CHARACTERISTICS (continuea)

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol MB82B001-25 MB82B001-35 Unit
Write Cycle Time *3 twe 25 35 ns
Chip Selection to End of Write fcw 16 26 ns
Address Valid to End of Write taw 18 28 ns
Address Setup Time tas 0 0 ns
Write Pulse Width twp 15 20 ns
Data Valid to End of Write tow 10 15 ns
Write Recovery Time tWR 0 0 ns
Data Hold Time DH 0 0 ns
Write Enable to Output in High-Z *4*5 twz 0 10 0 15 ns
Output Active from End of Write  *4 *5 tow 0 0 ns

—_— WRITE CYCLE TIMING DIAGRAM
WRITE CYCLE: WE CONTROLLED *1 *2

twc's
ADDRESS Valid

tew > twr
e taw
F— tas ——>

W \ \ /
N
tow ton

DATAIN X Valid X
a5 *4*5
-

DATA OUT I‘X‘I‘I‘I‘I‘I‘I‘I‘I‘x > High-Z

: Undefined

: Don't Care

*1 CS.or WE must be high during addregg transitions.

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of $500mV from steady state voltage.

*5 This parameter is measured with specified Load Il in Fig. 2.
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MB82B001-25

MB82B001-35
WRITE CYCLE TIMING DIAGRAM
WRITE CYCLE: CS CONTROLLED *1 *2
twc'a
ADDRESS Valid
taw
tas
tew
= \
K
t
_ we r
K
tow ton
DATA IN X valid X
I 45
twz
High-Z
DATA OUT
m : Undefined : Don't Care

*1 CS or WE must be high during address transitions.

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of +500mV from steady state voltage.

*5 This parameter is measured with specified Load Il in Fig. 2.
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MB82B001-25
MB82B001-35

PACKAGE DIMENSIONS

28-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-28P-M05)

OnnNnnmOonnaooonmom

INDEX

400(10.16)

O | “ou

*.725+.005(18.42+0.13)

| puega e pp e g o gp o gy mn gu o gy gy o gy e gy = gy =y e g

opr

ot

D |
.368+.020

(9.35£0.51)

.432+.005
(10.97+0.13)

025(0.64)

089(2.25)| | MIN

NOM

———————————— .098(2.50)NOM
TTRARARTD-

L 4 .050+.005

’ (1.27£0.13)

.650(16.51) REF

©1989 FUJITSU LIMITED C28055S-1C

.140(3.55)
MAX

.032(0.81)
MAX

Details of “A" part

[T 004(0.10)
.017+.004
(0.43+0.10)
* This dimension includes resin protrusion. Dimensions in

(Each side:.006(0.15)MAX.)

inches (millimeters)
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MB82B005-25/-35

1M-BIT HIGH-SPEED BiCMOS SRAM

256K Words x 4 Bits High-Speed BiCMOS Static
Random Access Memory

The Fujitsu MB82B005 is a 262,144 words x 4 bits static random access memory
fabricated with a BiICMOS process technology. For lower power dissipation and higher
speed, peripheral circuits use BICMOS technology. To obtain a smaller chip size, cells
use NMOS transistors and resistors.

The memory uses asynchronous circuitry and may be maintained in any state for an
indefinite period of time. All pins are TTL compatible and a single +5 V power supply is
required. The MB82B005 is housed in a 400 mil plastic small outline J-lead (SOJ)
package.

The MB82B005 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

e Organization:
e Static operation:
e Access time:

262,144 words x 4 bit
no clock or refresh required

25 ns max. (MB82B005-25)
35 ns max. (MB82B005-35)

® Single +5 V power supply +10% tolerance with low current drain:

120 mA max. (Active operation)
15mAmax. (Standby, CMOS level)
25 mAmax.  (Standby, TTL level)

o Common data inputs and outputs

e TTL compatible inputs and outputs

e Chip select for simplified memory expansion, automatic power down
o Elactrostatic protection for all inputs and outputs

e 28-pin Plastic Package

SOJ (400 mil) MB82B005-xxPJ

Absolute Maximum Ratings (See Note)

PLASTIC PACKAGE
LCC-28P-M05

PIN ASSIGNMENT

2
o
(u]

Rating Symbol Value Unlit
Supply Voltage Vee -0.5t0+7.0 \
:22;2;03: 9@ on any pin with Vi -3.51047.0 v
22‘;?:& \{gnaﬁe on any VO pin with Vour 0510 47.0 v

Output Current lour +20 mA
Power Dissipation Pp 1.0 w
Temperature Under Bias Taias -10to +85 °C
Storage Temperature Range Tsta -40to +125 °C

Note: Permanent device damage may occur if absol ratings are ol

Functional ion should be icted to the oondmons as detailed in the operanon

sections of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

Thie device contains circuitry to protect the inputs against

dewﬂghwlcvoﬂaouwolmlbldu Hmrl
advised that normal precautions be taken to avoid applicati

o' any voitage higher than maximum rated vokages to this hlgh

impedance ckcuit.
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MB82B005-25

MB82B005-35
Fig. 1 - MB82B005 BLOCK DIAGRAM
Ao
A—12
i ] [ Vcc
n——— y
[«—— GND
A—13 CELL
ROW . ARRAY
A, SELECT 51 goggjv'&ﬁ S
512
A5 —[) . x4
A
N
e P
A— T
L] L] L]
101
?_ COLUMN /0 CIRCUITS —
o2
INPUT COLUMN SELECT
0?_ DATA OLUMN SEL
Vo3 ’?_ CONTROL
[
vos ?—
[
A A A A A A A A A
?s __‘@ 9 10 1 12 13 14 15 16 17
T — i
WE
POWER _T P
4 DOWN -
CIRCUIT )
TRUTH TABLE p
‘cs | WE | OE Mode ) Power
H X X Not Selected High-Z Standby
L H H Output Desable|  High-Z Active
L L X Writte DN Active Legend: H = High level
" L = Low level
L H L Read Dour Active X = Don't Care
CAPACITANCE (1a=25c,1=1mhz)
Parameter Symbol Typ Max Unit
Input Capacitance (VIN = 0 V) CiN 6 pF
CS Capacitance (V5% = 0 V) c3s 7 pF
Output Capacitance (Vout = 0 V) Cout 7 pF




MB82B005-25

MB82B005-35
Symbol Pin name Symbol Pin name
A0 to A17 Address Input ‘WE Write Enable
1/01 to /04 Data Input/Output Vee Power Supply(+10%)
OE Output Enable GND Ground
[= Chip Select NC No Connect
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 50 55 v
Ambient Temperature TA 0 70 °c
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
VIN = 0V to Vcc
Input Leakage Current -1 1
P 9 Vce = Max. I HA
CS = VI, or OE=VIH
Output Leakage Current Vout = 0V to Vcc [Xe] -1 1 HA
Vce = Max.
TS =ViL, lout OmA foct 50 80
Active Supply Current Vce = Max., VIN = ViL or VIH mA
Vee = Max., CS = ViL
Cycle = Min., louT = OmA Icc2 80 120
Vee = Min. to Max.
€S2 Vcc-0.2v Isa1 2 15
Standby Current VIN 2 Vee - 0.2V or VIN £ 0.2V
mA
Vce = Min. to Max
—_— . 25
S - Vi Ise2 10
Output Low Voltage loL = 8 mA VoL 0.4
Output High Voltage loH = 4 mA VoH 24
“ Vee =0V to Vee Min.
Peak Power on Current CS = Lower of Vcc or lro 50 mA
ViH Min.
Input Low Voltage ViL 0572 0.8
Input High Voltage VIH 22 6.0

*1 A pull-up resistor to Vcc on the cs input is required to keep the device deselected; otherwise, power-on current approaches lcc active.
*2 -3.0 V Min. for pulse width less than 20 ns.

2-15



MB82B005-25
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® Input Pulse Levels:

® Timing Reference Levels:

® Input Pulse Rise and Fall Times:

AC TEST CONDITIONS
06Vto24V
3ns (0.8Vto 2.2V)

Input:

ViL=08,VH=22V

Output: VoL=08,Von=22V
® Output Load: Fig. 2
5V
R1
DoutO-
o == R2
R1 R2 CL Parameters Measured
]77‘ Load| | 480Q2 | 255Q | 30pF except tCLZ, tCHZ, tOLZ, tOHZ, tOW and tWZ
Load Il | 480Q | 255Q | 5pF | tCLZ tCHZ, tOLZ, tOHZ tOW and tWZ
*Including Scope and Jig capacitance
(Recommended operating conditions unless otherwise noted.)
MB82B005-25 MB82B005-35
Parameter Symbol Unit
Min. | Max. Min. | Max.
Read Cycle Time *2 tRC 25 35 ns
Address Access Time *3 tAA 25 35 ns
Chip Select Access Time *4 tacs 25 35 ns
Output Enable Access Time toE 10 15 ns
Output Hold from Address Change toH 5 5 ns
Chip Selection to Output in Low-Z *5'6 tcLz 5 5 ns
Chip Selection to Output in High-Z *5°6 tCHZ 2 15 2 15 ns
Output Enable to Output in Low-Z *5°6 toLz 0 0 ns
Output Enable to Output in High-Z *5*6 toHz 0 15 0 15 ns
Chip Selection to Power Up time tPU 0 0 ns
Chip Deselection to Power Down tPD 20 30 ns

1 WEis high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS=ViL OE=ViL.

*4 Address valid prior to or coincident with CS transition low.
*5 Transition is measured at the point of £500mV from steady state voltage.

*6 This parameter is measured with specified Load Il in Fig. 2.
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MB82B005-25
MB82B005-35

READ CYCLE TIMING DIAGRAM

READ CYCLE: ADDRESS CONTROLLED *1 *3

ADDRESS

Previous Data i
DATA OUT Valid XXX Data Valid

READ CYCLE: CS CONTROLLED *1 *4

tre

ADDRESS

\ tacs

cs /
’s

OE / 56

Valid

5 (OH{'.
toLz . ¢ 5+
L OE
. *5 46 e chi-.
CLZ
DATA OUT High 2 Data Valid High-Z

- oy

lcc —_——t—————

;/50% 50%
Iss
m : Undefined : Don't Care

*1 WE is high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS=Vi, OF=Vi..

*4 Address valid prior to or coincident with CS transition low.

*5 Transition is measured at the point of +500mV from steady state voltage.

*6 This parameter is measured with specified Load Il in Fig. 2.
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MB82B005-25
MB82B005-35

AC CHARACTERISTICS (continuea)

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol MBS28005-2 MBS28005-95 Unit
in. | Max. Min. J Max.

Write Cycle Time *3 ns
Chip Selection to End of Write tcw 16 26 ns
Address Valid to End of Write taw 18 28 ns
Address Setup Time tas 0 0 ns
Write Pulse Width twp 15 20 ns
Data Valid to End of Write tow 8 12 ns
Write Recovery Time tWR [ 0 ns
Data Hold Time toH 0 0 ns
Write Enable to Output in High-Z *4*5 twz 0 8 0 14 ns
Output Active from End of Write  *4 *5 tow 0 0 ns

WRITE CYCLE: WE CONTROLLED *1 *2

WRITE CYCLE TIMING DIAGRAM

twc.a
ADDRESS Valid
tew le—»] tyn
= V
e taw
fe— ths —>
N
WE \ X y
[« tow =™ toH
DATAIN 1/ Valid >—
L.,, .5
wz toy
High-Z
DATA OUT

m : Undefined

im
Dy

"
: Don't Care

*1 CS.or WE must be high during address transitions.
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of £500mV from steady state voltage.
*5 This parameter is measured with specified Load Il in Fig. 2.
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MB82B005-25
MB82B005-35

WRITE CYCLE TIMING DIAGRAM

WRITE CYCLE: CS CONTROLLED *1 *2

twc'a
ADDRESS Valid
taw
ks L tew
cs
t
. WP 7
WE }
N
tow ton
. - .
DATA IN High-Z y, valid High-Z
X >
l- 45
twz
High-2 High-Z
DATA OUT

m : Undefined : Don't Care

*1 CS.or WE must be high during address ransitions.

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of $500mV from steady state voltage.

*5 This parameter is measured with specified Load Il in Fig. 2.
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MB82B005-25
MB82B005-35

PACKAGE DIMENSIONS

28-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-28P-M05)

(alalinliclalclclclaleleleleBe Tﬁ——_
1368+.020
1400(10.16) (9.35+0.51)
) M
INDEX NO 432+ 005
(10.97+£0.13)
L5 S G [ S G S gy Gn gy G Ry G Gh g S g SE gy e gy s ay e ) gg -
*.725%.005(18.42+0.13) _ :025(0.64)
.089(2.25) MIN
Nom .140(3.55)
pr MAX
/ 032(0.81)
- MAX

————————————————— 1098(2.50/NOM 5 2
‘I'l'l'l'l'l"'l"'l" Details of A" part

- | .050+.005
I

| .004(0.10)
(1.27£0.13) 00 ]

017£.004
! .650(16.51) REF (0.43+0.10)

* This dimension includes resin protrusion. P"’I"]e"SiOf_‘sri“ )
©1989 FUJITSU LIMITED C280555-1C (Each side:.006(0.15)MAX.) inches (millimeters
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Edition 1.0

DATA SHEET

(e8]
FUJITSU

MB82B006-25/-35

1M BIT HIGH-SPEED BiCMOS SRAM

256K Words x 4 Bits BICMOS High-Speed Static
Random Access Memory

The Fujitsu MB82B006 is a static random access memory organized as 262,144 words
by 4 bits and fabricated with BICMOS process technology. BICMOS technology is used
inthe peripheral circuits to provide lower power dissipation and higher speed. To obtain
a smaller chip size, the cells use NMOS transistors and resistors.

The memory uses asynchronous circuitry and may be maintained in any state for an
indefinite period of time. All pins are TTL compatible and a single +5 V power supply is
required. The MB82B006 is housed in a 400 mil plastic small outline J-lead (SOJ)
package.

The MB82B006 has low power dissipation, low cost, and high performance, and itis
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

e Organization: 262,144 words x 4 bits
e Static operation: no clocks or refresh required

e Access time: 25 ns max. (MB82B006-25)
35 ns max. (MB82B006-35)

e Single +5 V power supply 110% tolerance with low current drain:

120 mA max. (Active Operation)
15 mA max. (CMOS Standby)
25 mA max. (TTL Standby)

e Separate data inputs and outputs

e TTL compatible inputs and outputs

e Chip select for simplified memory expansion, automatic power drain
o Electrostatic protection for all inputs and outputs

e Standard 32-pin Plastic Package:

SOJ (400 mil) MB82B006-xxPJ

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee -0.510 +7 v
Input Voltage on any pin with
reapect to END '™ —-0.510+7 v
Output Voltage on any pin with
ms‘gem g onany p Vour 051047 v
Output Current lout +20 mA
Power Dissipation Pp 1.0 w
Temperature Under Bias Taias -1010 +85 °C
Storage Temperature Range Tsta -~40to +125 °Cc

Note: Permanent device damage may occur if absol ratings are ded.
Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1990 by FUSITSU LIMITED and Fujitsu Microslectronics, Inc.

e

ey
S

Plastic Package

(LCC-32P-M03)

Pin Assignment

(TOP VIEW)

NC []1 32[] Vec
A6 [ 2 31[] A15
A7 [ 3 30 A14
A [4 20 J A13
Al s 28[] A12
A2 []s 27 A1
A 7 26[] A10
Ad s 251 A9
a8 [ 241 NC
A7 E 10 2311
A6 1 22[] 12
as [ 12 21[J ot
14 E 13 20[] o2
13 14 19]] 03
cs s 18] 04
aND ] 18 17[JWE

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields. However, it
is advised that normal precautions be taken to avoid application
of any voitage higher than maximum rated voltages o this high
impedance circuit.
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MB82B006-25
MB82B006-35

2-22

Fig. 1 - MB82B006 BLOCK DIAGRAM

A—————
N
A 1
[ vcc
A,
le— GND
Ag—r)
L6 ROW CELL
P e > S— 513 FOWS
512COLUMNS
Ag -—I 3 x4
n— T —]
P S—
[ ] L) [ ]
" I} L o1
— o2
12 t INPUT COLUMN 1/O CIRCUITS
B —
TROL
9 Iz L o
14 J;X
COLUMN SELECT
& = —— |
— [
WE ! >—_—‘
L] PDOO“VIJENR _j A9 A10 Aﬂ A|2 A!Q A“ A15 A16 A|7
CIRCUIT
TRUTH TABLE
cs WE Mode Output Power
H X Not Selected High-Z Standby
L H Read Dout Active
L L Write High-Z | Active Legend: H = High level
L = Low level
X = Don't Care
CAPACITANCE (12 =25, f = 1 MHz)
Parameter Symbol Typ Max Unit
Input Capacitance (VIN = 0 V) CIN 6 pF
CS Capacitance (V&5 = 0 V) cSs 7 pF
Output Capacitance (Vout =0 V) Cout 7 pF




MB82B006-25

MB82B006-35
Symbol Pin name Symbol Pin name
AO to A17 Address Input WE Write Enable
111014 Data Input Vce Power Supply(+10%)
0110 04 Data Output GND Ground
cs Chip Select NC No Connect
Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vece 45 5.0 55 v
Ambient Temperature Ta 0 70 °c
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
VIN = 0OV to Vcc
Input Leakage Current -1 1
P Vee = Max. Iu HA
CS=VH
Output Leakage Current Vourt = 0V to Vcc Lo -1 1 HA
Vee = Max.
TS = Vi, lout - OmA lect 50 80
Active Supply Current Voo = Max, VIN=ViLor Vi mA
Vce = Max., CS = Vi
Cydle = Min., lout = OmA Icc2 80 120
Vee = Min. to Max.
TS 2 Vec-0.2v 1581 2 15
Standby Current VIN2Vee - 0.2V or VIN< 0.2V
mA
Vee = Min. to Max.
CS=VH IsB2 10 25
Output Low Voltage loL =8 mA Vou 04
Output High Voltage loH = -4 mA VoH 24
‘1 Vec =0V to Vee Min.
Peak Power on Current CS = Lower of Vcc or Iro 50 mA
ViH Min.
Input Low Voltage viL 052 08 v
Input High Voltage VH 2.2 6.0 v

*1 A pull-up resistor to Vcc on the cs input is required to keep the device deselected; otherwise, power-on current approaches lcc active.
*2 -3.0 V Min. for pulse width less than 20 ns.
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MB82B006-25

MB82B006-35
AC TEST CONDITIONS
® Input Pulse Levels: 06Vto24V
® |nput Pulse Rise and Fall Times: 3 ns (Transient between 0.8V and 2.2V)
e Timing Reference Levels: Input:  ViL=08,VH=22V
Output: VoL =08, VoH=22V
e Output Load: Fig. 2
5V
R1
Dout®O
c._' — R2
R1 R2 CL Parameters Measured
Loadl | 480Q | 255Q2 | 30pF | excepttlZ, tHZ, tOW and tWZ
Load Il | 480Q | 255Q 5pF tLZ, tHZ, tOW and tWZ
*Including Scope and Jig capacitance

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parametor Symbol MB82B006-25 MB82B006-35 Unit
Min. Max. Min. Max.

Read Cycle Time *2 tRC 25 35 ns
Address Access Time *3 taA 25 35 ns
Chip Select Access Time *4 tacs 25 35 ns
Output Hold from Address Change toH 5 5 ns
Chip Selection to Outputin Low-Z *5*'6 wz 5 5 ns
Chip Selection to Output in High-Z *5*6 tHZ 2 15 2 15 ns
Chip Selection to Power Up time Py 0 0 ns
Chip Deselection to Power Down tPD 20 30 ns

*1 WE is high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS=ViL, _

*4 Address valid prior to or coincident with CS transition low.

*5 Transition is measured at the point of $500mV from steady state voltage.

*6 This parameter is measured with specified Load Il in Fig. 2.
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MB82B006-25
MB82B006-35

READ CYCLE TIMING DIAGRAM

READ CYCLE: ADDRESS CONTROLLED *1*3
"2

tre
ADDRESS x Valid
j— taa ——d
le— to, —»

DATA OUT frevious Data XXX Data Valid

READ CYCLE: CS CONTROLLED *1 *4

2
tac
ADDRESS Valid
face —
-
( 56 e 1,,; >
(¥4
High-Z . High—
DATA OUT 2 Data Valid igh-Z
L— tpy = I._ tep _j

lcc =—=—=—==——-—-
i 50% 50%\-
Iss
m : Undefined

: Don't Care

*1 WE is high for Read cycle.

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle.
*3 Device is continuously selected, CS=V__

*4 Address valid prior to or coincident with CS transition low.

*5 Transition is measured at the point of $£500mV from steady state voltage.

*6 This parameter is measured with specified Load Il in Fig. 2.
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MB82B006-25
MB82B006-35

2-26

AC CHARACTERISTICS (continued)

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol MB528006-25 MBS28006-35 Unit
Write Cycle Time *3 twe 25 35 ns
Chip Selection to End of Write tcw 16 26 ns
Address Valid to End of Write taw 18 28 ns
Address Setup Time tas o [ ns
Write Pulse Width twe 15 20 ns
Data Valid to End of Write tow 10 15 ns
Write Recovery Time tWR 0 0 ns
Data Hold Time toH 0 0 ns
Write Enable to Output in High-Z *4*5 twz 0 10 0 15 ns
Output Active from End of Write *4*5 tow 0 0 ns

WRITE CYCLE: WE CONTROLLED *1 *2

WRITE CYCLE TIMING DIAGRAM

.

*3
twe
ADDRESS Valid
tew
cs
e taw
I:——' tas
\ twp s
WE
\ X 7
< tow _ﬂ ton
DATAIN Valid

RS

45
I‘— tow
= m

m : Undefined

: Don't Care

*1 CS or WE must be high during address transitions.

*2 It CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of £+500mV from steady state voltage.
*5 This parameter is measured with specified Load Il in Fig. 2.




MB82B006-25
MB82B006-35

WRITE CYCLE TIMING DIAGRAM

WRITE CYCLE: CS CONTROLLED *1 *2

twc'a -
ADDRESS Valid
taw » et
] | WR
tow r
cs
twp
Ts
N
tow ton

DATAIN X Valid X

I' s
twz

High-Z High-Z

DATA OUT

m : Undefined

: Don't Care

*1 CS or WE must be high during address transitions.

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle.
*4 Transition is measured at the point of $£500mV from steady state voltage.

*5 This parameter is measured with specified Load Il in Fig. 2.
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MB82B006-25
MB82B006-35

PACKAGE DIMENSIONS

PLASTIC FPT (Suffix: PJ)

32-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-32P-M03)

.144(3.66) MAX
.091(2.31) NOM

3
[+——.825+.005(20.95+0.13)—>
_ .025(0.64) MIN
nnonnoonoonnnn |4 _
.440:1,005
O O (11.18+£0.13) 370+.020
.400(10.16) (9.40+0.51)
NOM
O‘/INDEX |
I g  p———— ~
.050+.005 TTTTT ST T T e e
(1.27+£0.13) Details of A" part
le—————.750(19.05) REF ————| .032(0.81)

MAX

\ L)
LP .102&260) NOM

.017+.004

. 43:0i0

>

P,

T~~———
S

=] oow701 ]

% : This dimension includes resin protrusion. (Each side : .006(0.15) MAX)
Dimensions in

©1990 FUIITSU LIMITED €320208-1C inches (millimeters)
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FUJITSU

MB82B78-15/-20
64K-BIT HIGH-SPEED BiCMOS SRAM

8K Words x 8 Bits High-Speed Static Random

Access Memory

The Fujitsu MB82B78 is a static random access memory organized as 8,192 words x 8
bits and fabricated with CMOS silicon gate process. BICMOS technology is used inthe
peripheral circuits to provide lower power dissipation and higher speed. To obtain a
smaller chip size, the cells use NMOS transistors and resistors.

The MB82B78is housed in 300 mil plastic DIP and SOJ packages, and a450 milplastic
SOP package. The memory uses asynchronous circuitry and requires +5 V power
supply. All pins are TTL compatible.

The MB82B78 has low power dissipation, low cost, and high performance, and itis muc Package
ideally suited for use in microprocessor systems and other applications where fast (DIP-28P-M04)
access time and ease of use are required.

e Organization: 8,192 words x 8 bits
e Static operation: no clocks or timing strobe required

e Access time:
taa = tacst = 15 ns max., tacsz = tog = 8 ns max  (MB82B78-15)
taa = tacst = 20 NS Max., tacsz = toc = 10 ns max (MB82B78-20) ?L’;{.’fz:;_‘:‘kgg;

o Single 5 V power supply +10% tolerance with low current drain:
120 mA max. (Operating)
30 mAmax. (TTL Standby)
15 mAmax. (CMOS Standby)

e BiCMOS peripheral circuits
e TTL compatible inputs and outputs Plastic Package

(LCC-28P-M04)
e Three-state outputs
e Electrostatic protection for all inputs and outputs Pin Assignment
e Standard 28-pin Plastic Packages: (TOP VIEW)
Skinny DIP (300 mil) MB82B78-xxPSK
SOP (450 mil) MB82B78-xxPF NC Q1 28 O Ve
SOJ (300 mil) MB82B78-xxPJ A 02 27 B WE
A, O3 26 O CS,
Absolute Maximum Ratings (See Note) :: E g gi g 2:
Rating Symbol Value Unit Ads 23 b A
Supply Voltage Veo -0.510 +7 v AOQ7 22 3 OE
Input Voltage on any pin with A.g 8 21 g A
regpoct 10 GND - ¥ Vw | Bswe7 |V e 2P,
. § 10 s
g:tg:& \{gl&g@ on any VO pin with Vio 051047 v 10, d 11 18 b1 1o,
1o, O 12 17 P VO,
Output Current lout +20 mA I/O, d 13 16 D uo‘
Power Dissipation Pp 1.0 w GND O 14 15 P VO,
Temperature Under Bias Tons -10to0 +85 °Cc
Storage Temperature Range Tsta -45to +125 °C
Note: :ennanentdevnoe damage may occur if absolute maximum ratings are ded. e
should be i biheoondiuontasdstadedmhe ration ins circultry o protect the Inputs against
sections of this data sheet. E to rating conditions for ox- B e o e v oot A
tended periods may affect device reliability. of any vomgg‘lﬂm than maximum rated vokages to this high

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslectronics, inc.
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MB82B78-15

MB82B78-20
Fig. 1 - MB82B78 BLOCK DIAGRAM
A, 0— — —
A © -0V,
[ ] [ ]
A, O— <—O GND
A, O—1 Address |, Row . 256x32x 8
A © Buffer Decoder Memory Cell Array
A, O—
[ ] °
A O—
A, O— —
?_ cs* . . o
A, O—
A Add VO Gate
A, H o ufrfess PY
° or Column Decoder
A, O—
A, O—
[ ] [ ] L]
CSs*
‘OE 0—
Buffer 1O Buffer je—— CS
WE 0—
Lo
aTHO=
cs, O
110, 10, 11O, 10,
> Cs 10, o, 10, 1O,
Power Down
Circuit
CAPACITANCE (1,-25°C, 1= 1MH2)
Parameter Symbol Min Typ Max Unit
/O Capacitance (V,,=0V) Cwo 8 pF
Input Capacitance (V,=0V) Cw 7 pF
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MB82B78-15

MB82B78-20
PIN DESCRIPTION
Symbol Pin Name Symbol Pin Name
A to A, Address input. OE Output Enable.
/O, to VO, | Data input/output. WE Write Enable.
CS, Chip Select 1. Vee Power Supply (+5V £10%)
CS, Chip Select 2. GND Ground.
TRUTH TABLE
Cs, | cs, | WE | OE Mode VO Pin Power Supply Current
H X X X Standby High-Z Standby
L L X X Not selected High-Z Active
L H H H Dout disable High-Z Active
L H H L Read Data out Active
L H L X Write Data in Active
Legend: H=High level, L=Low level, X=Don't care
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \
Ambient Temperature T 0 70 °C

* The operating ambient temperature range is guaranteed with transverse airflow exceeding 2m/sec.
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MB82B78-15

MB82B78-20
(Recommended operating conditions otherwise noted.)
Parameter Test Conditions Symbol Min Max Unit

Vi=GND to V.

Input Leakage Current V=max. Iy -10 10 HA
Vio=GND to V¢

Output Leakage Current g.v.. or CS,=V, or o -10 10 pA
WE:V"_ or OE:V,,,l

. CS,=V,, 10=Open

Operating Supply Current Cycle=min. lee 120 mA
Vee=min. to max.

Standby Supply Current CS,=V—0.2V, V,<0.2V or lsgy 15 mA
V2V ~0.2V
C_S|-Vm

Standby Supply Current Vy=Vi, O Vi, lssz 30 mA

Input High Voltage Vi 22 6.0 v

Input Low Voltage 'R 0.5 0.8 v

Output High Voltage loy=—d4mA Vou 2.4 v

Output Low Voltage lo,=8mA Voo 0.4 v

N Vce=GND to 4.5V
Peak Power-on Current *2 TS, =Lower of Vg or V,, min. [ 50 mA

Note: "1 —2.0V min. for pulse width less than 8ns.
*2 The CS, input should be connected to V. to keep the device deselected.

e Output Load

5V

Fig. 2 - AC TEST CONDITIONS

o Input Pulse Levels: 0.6V to 2.4V
o Input Pulse Rise & Fall Time: 3ns (Transient between 0.8V and 2.2V)

o Timing Reference Levels: Input:  V,=0.8V, V, =22V
Output: Vo, =0.8V, V,,=2.2V
480Q
255Q
C, ' Parameters Measured
Load | | 30pF | exceptlz b tow: toz @Nd towg
- Load Il | 5pF | %z iz tows toz aNd Loy

*Including Scope and jig Capacitance.
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MB82B78-15

MB82B78-20
(Recommended operating conditions unless otherwise noted.)
READ CYCLE *1
MB82B78-15 MB82B78-20
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time tac 15 20 ns
Address Access Time "2 taa 15 20 ns
CS, Access Time *3 tacst 15 20 ns
CS, Access Time tacse 8 10 ns
‘OE Access Time toe 8 10 ns
Output Hold from Address Change ton 3 3 ns
Output Low-Z from CS, *4 ti 3 3 ns
Output Low-Z from CS,"4 t 2 2 ns
Output Low-Z from OE *4 towz 2 2 ns
Output High-Z from CS, *4 bz 8 10 ns
Output High-Z from CS,*4 tuz 8 10 ns
Output High-Z from OE *4 tonz 8 10 ns
READ CYCLE TIMING DIAGRAM *1
READ CYCLE I: ADDRESS CONTROLLED *2*3
tac
ADDRESS
ta
Dour Previous Data Valid XXX Data Valid IOCK
READ CYCLE II: CS,, CS, CONTROLLED *4
F b
ADDRESS
e tw
s,
Cs,
‘OE
Dour Data Vaiid
: Don't Care m : Undefined

Note: *1 WE is high for Read cycle. o
*2 Device is continuously selected, CS,=OE=V,, CS,=V,,.
*3 Address valid prior to or coincident with CS, and CS, transition low and high, respectively.
*4 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB82B78-15

MB82B78-20
WRITE CYCLE *1
MB82B78-15 MB82B78-20
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time twe 15 20 ns
Address Valid to End of Write taw 10 15 ns
'CS, to End of Write tows 10 15 ns
CS, to End of Write towe 6 8 ns
Data Setup Time tow 7 10 ns
Data Hold Time ton 3 3 ns
Write Pulse Width twe 8. 10 ns
'CS,, WE [ 3 3 ns
Write Recovery Time *2
CS, twre 5 5 ns
'CS,,WE tas: ] 0 ns
Address Setup Time
CSs, te2 2 2 ns
Output Low-Z from WE *3 tow 0 0 ns
Output High-Z from WE *3 tuz 8 10 ns
WRITE CYCLE TIMING DIAGRAM *1
WRITE CYCLE I: WE CONTROLLED
e two
ADDRESS
taw tuns"2 4
. towr
CS,
towa
CS,
twe
WE nea 1‘
. L R
e 1" - e tow tow™®
o Data Valid
: Don't Care XZ : Undefined

Note: *1 KCS,, OE and CS, are in the READ Mode during this period, /O pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.
*2 t,q is defined from the end point of WRITE Mode.

*3 Transition is measured at the point of $500mV from steady state voltage with specified Load Il in Fig. 2.
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MB82B78-1

5

MB82B78-20

WRITE CYCLE II: CS, CONTROLLED

twe
ADDRESS
tAw

- tows

CS,

towe
cs,
twe
WE
'wz'a -] - *3
vo [ Data Valid w——.l(XXE
: Don't Care m : Undefined
WRITE CYCLE Iil: CS, CONTROLLED
I tuo
ADDRESS
tAw
— tows
Cs,
towe
cs,
twe
WE
ton >
t" tow - tow™
ro Data Valid

: Don't Care m : Undefined

Note: *1 KCS,, OE and CS, are in the READ Mode during this period, /O pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.

*2 tyg is defined from the end point of WRITE Mode.

*3 Transition is measured at the point of +500mV from steady state voltage with specified Load Hl in Fig. 2.
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MB82B78-15

MB82B78-20
PLASTIC DIP (Suffix: P-SK)
28-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-28P-M04)
——-—————1.392:3?3(35361'8%8)—]
e T s T ke Y ke T e T e O ol N e Y e O e B e B i 0 i .--.»1k:15'MAX
INDEX-1
.260+.010 .300(7.62)
) O (6.60+0.25) TYP
L v E v a5 e i e e R L
0347012 0507012
PYNEED 127725 (0.25+0.05)
1207(5.25) MAX
! 0 1118(3.00) MIN
050(1.27) | | | 1002 54) ||_018+.003 020(0.51) MIN
MAX TvP (0.46+0.08)
Dimensions in
© 1988 FUJITSU LIMITED D28018S-2C inches (millimeters)
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MB82B78-15

MB83B78-20
PACKAGE DIMENSIONS (Continued)
Plastic FPT (Suffix: PF)
28-LEAD PLASTIC FLAT PACKAGE
(CASE NO.: FPT-28P-M02) 110(2.80) MAX
(SEATED HEIGHT)
0(0) MIN
le—— 6991 Q10017.75 7925 (STAND OFF)
465+.012
(11.80+0.30) pozsonz
.339:+.008 (10.20+0.
INDEX (8.60+0.20)
SHEHHEEHBEEE ¢t o5 4
.050(1.27) 018+.004
TYP 0455070220050 13)@ | .006+.002
p 0151008
A i Details of ‘A" part -i
____________ ' ! .008(0.20) |
-------------- | :
Pond—F
| v .024(0.60) :
650(16.51) REF ! .007(0.18) |
) MAX |
i 027(0.68) |
LT max
Dimensions in
©|99l] flllITSIl L|HITED FZBI)IIS-M: inches (millimeters)
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MB82B78-15

MB82B78-20
PACKAGE DIMENSIONS (Continued)
PLASTIC FPT (Suffix: PJ)
28-LEAD PLASTIC LEADED CHIP CARRIER 1,436 max
N (CASE No.: LCC-28P-M04) =
725+ .005 .091(2.31) NOM
(18.42+0.13) | .025(0.64) MIN
imininisiniosfisininiainiaielsly |
(gggi(‘))?g) 273+.020
. . . -
INDEX Q 300(7.62) (6.93+0.51)
d/ NOM
LﬂLJl—ILII_Il_ILJI_lL.Il_lULJI_IJ l \J
e O
.032(0.81)
j————_650(16.51) REF———>{ MAX

o~

|
W .1(;‘7(2‘60) NOM

SN

|
;"
|
|

.017+.004
0.43%0.10)
I, _

% : This dimension includes resin protrusion. (Each side : .006 (0.15) MAX)
Dimensions in

©1989 FUIITSU LIMITED £28054S-1C inche cnilicastacsl
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May 1990 &
FUJITSU

MB82B79-15/-20
72K-BIT HIGH-SPEED BiCMOS SRAM

8K Words x 9 Bits High-Speed CMOS Static Random
Access Memory

The Fujitsu MB82B79is a 8,192 words x 9 bits static random access memory fabricated
with a CMOS silicon gate process. For lower power dissipation and higher speed, the
peripheral circuits use BICMOS technology. To obtain a smaller chip size, cells use
NMOS transistors and resistors. The MB82B79 has 300 mil plastic DIP and SOJ
packages, and a 450 mil SOP package. The memory uses asynchronous circuitry and PLASTIC PACKAGE
requires a +5 V power supply. All pins are TTL compatible. FPT-28P-M02

The MB82B79 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

e Organization: 8,192 words x 9 bits

e Static operation: no clocks or refresh required

e Accesstime: taa=tacs1 = 15 ns m PLASTIC PACKAGE
tacsz = tog = 8 ns max. (MBB2B79 15) LCC-28P-M04
taa = tacs1 = 20 ns max. -
tacs2 = tog = 10 ns max. (MB82B79-20)

o Single +5 V power supply +10% tolerance with low current drain:
120 mA max. (Active operation)
15 mA max. (Standby CMOS level)
30 mAmax. (StandbyTTL level)

BiCMOS peripheral circuits

TTL compatible inputs and outputs PLASTIC PACKAGE
DIP-28P-M04

Three-state outputs

28-pin Plastic Packages:
Skinny DIP (300 mil) MB82B79-xxPSK

SoJ (300 mil) MB82B79-xxPF PIN ASSIGNMENT
SOP (450 mil) MB82B79-xxPJ (TOP VIEW)
. - A, Q1 28 AV,
Absolute Maximum Ratings (See Note ‘ o
gs( ) A2 27 B WE
Rating Symbol Value Unit A Q3 26 P Cs,
A, 04 25 0O A
Supply Voltage V -0.5t0 +7.0 v 7 2
Input Voltage on any pin with = ngs ol S
Input Votage o Vi -351047.0 v :e E ‘75 gg g g‘é
10
Output Voltage on any /O pin A.[Os8 21 b A
with respact to GND Vio —051047.0 v A do 20 b Cs
12 1
Output Current lour +20 mA 110, 0 10 19 [ 1O,
Power Dissipation Pp 1.0 w o, g 11 18 P 1O,
110, O 12 17 A 1o,
Temperature Under Bias Taias -1010 +85 °C 110, O 13 16 A VO,
Storage Temperature Range Tsta 4010 +125 °c GND O 14 15 [ VO,
Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- )
tended periods may affect device reliability. B i B e et v,

Is advised that normal precautions be taken to avoid application
of any voltage higher than maximum rated voltages to this high
impedance circuit.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB82B79-15

MB82B79-20
Fig. 1 - MB82B79 BLOCK DIAGRAM
A, O— — —
A, <*-—O0 V.
L] L]
A, O— <—O0 GND
A; O— Address . Row . 256x32x9
A, O Buffer Decoder Memory Cell Array
A, O—
L] L]
A, O—
A, O—] — —
T__ cSs* . . .
A, O—
L]
As Address /0 Gate
A, O— Buff . &
10 utter Column Decoder
A,, O— .
A,, O—
! . . .
CS*
‘OE 0—
Buffer 1/O Buffer te—— CS
WE 00—
T— Cs
e rr=>
cs, O
110, 110, 110, 110, 110,
_D_@ o, 10, 10,
Power Down
Circuit
CAPACITANCE (1,-25°c, 1= 1mhH2)
Parameter Symbol Min Typ Max Unit
I/O Capacitance (V,,=0V) Cio 8 pF
Input Capacitance (V,,=0V) (o 7 pF
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MB82B79-15

MB82B79-20
PIN DESCRIPTION
Symbol Pin Name Symbol Pin Name
A to A,, Address input. WE Write Enable.
/O, to VO, | Data input/output. Vee Power Supply (+5V +10%)
CS, Chip Select 1. GND Ground.
CS, Chip Select 2.
OE Output Enable.
TRUTH TABLE
CS, CS, WE OE Mode /0 Pin Power Supply Current
H X X X Standby High-Z Standby
L L X X Not selected High-Z Active
L H H H Dout disable High-Z Active
L H H L Read Data out Active
L H L X Write Data in Active
Legend: H=High level, L=Low level, X=Don't care
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 v
Ambient Temperature T 0 70 °C

* The operating ambient temperature range is guaranteed with transverse airflow exceed 2m/sec.
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MB82B79-15
MB82B79-20

DC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Parameter Test Conditions Symbol Min Max Unit
Vi=GND to V,,
Input Leakage Current Vogmmax. I, -10 10 pA
V,0=GND to V.
Output Leakage Current CS,=V,,0rCS,=V, or o -10 10 HA

WE=V, or OE=V,,

CS,=V,, ¥O=Open

Operating Supply Current Cycle=min. lee 120 mA
_Vg=min. to max.

Standby Supply Current CS,=V—0.2V, V0.2V or lser 15 mA
V2Veo—0.2V

Standby Supply Current 3::/\,:"::” v, [ 30 mA

Input High Voltage Vi 22 6.0 \

Input Low Voltage Ve -0.5" 0.8 \

Output High Voltage loy=—4mA Vou 2.4 \

Output Low Voltage lo,=8mA Vou 0.4 \"

Peak Power-on Current *2 Veo=GND to 4.5V loo 50 mA

CS,=Lower of V. or V,, min.

Note: "1 —2.0V min. for pulse width less than 20ns.
*2 The CS, input should be connected to V. to keep the device deselected.

« Output Load

5V

480Q

D,

out

o)

*Including Scope and jig Capacitance.

Fig. 2 — AC TEST CONDITIONS
¢ Input Pulse Levels: 0.6V to 2.4V
¢ Input Pulse Rise & Fall Time: 3ns (Transient between 0.8V and 2.2V)

¢ Timing Reference Levels: Input:  V,=0.8V, V=22V
Output: V, =0.8V, V,=2.2V

C, Parameters Measured
Load | 30pF | exceptt,, ty tows o, @aNd 1o,
Load I SpF | iz bz tows torz @Nd L,

242




MB82B79-15

MB82B79-20

A

(Re&&gédﬁégIgEcggnlesl gfss otherwise noted.)

READ CYCLE *1

Parameter Symbol MB82B79-15 MB82679-20 Unit
Min Max Min Max

Read Cycle Time tac 15 20 ns
Address Access Time *2 taa 15 20 ns
'CS, Access Time *3 tacst 15 20 ns
CS, Access Time tacse 8 10 ns
‘OE Access Time toe } 8 10 ns
Output Hold from Address Change tow 3 3 ns
Output Low-Z from CS, *4 ta 3 3 ns
Output Low-Z from CS,*4 tze 2 2 ns
Output Low-Z from OE *4 toz 2 2 ns
Output High-Z from CS, *4 tuz 8 10 ns
Output High-Z from CS,*4 iz 8 10 ns
Output High-Z from OE *4 tonz 8 10 ns

READ CYCLE TIMING DIAGRAM *1
READ CYCLE I: ADDRESS CONTROLLED *2*3

the

ADDRESS

Deur Previous Data Valid X XXX Data Valid KK

READ CYCLE II: CS,, CS, CONTROLLED *4

ADDRESS

Dour Data Valid

:Don'tCare [ : Undefined

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, CS,=OE=V,, CS,=V,,.
*3 Address valid prior to or coincident with CS, and CS, transition low and high, respectively.
*4 Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB82B79-15

MB82B79-20
WRITE CYCLE *1
MB82B79-15 MB82B79-20
Parameter Symbol Unit
Min Max Min Max

Write Cycle Time tuwc 15 20 ns
Address Valid to End of Write taw 10 15 ns
'CS, to End of Write towr 10 15 ns
CS, to End of Write towe 6 8 ns
Data Setup Time tow 7 10 ns
Data Hold Time ton 3 3 ns
Write Pulse Width ) twe 8 10 ns

‘CS,, WE twmr 3 3 ns
Write Recovery Time *2

CS, twre 5 5 ns

CS,,WE tast 0 0 ns
Address Setup Time

CS, tase 2 2 ns
Output Low-Z from WE *3 tow 0 0 ns
Output High-Z from WE *3 twz 8 10 ns

WRITE CYCLE TIMING DIAGRAM *1

WRITE CYCLE I: WE CONTROLLED
I* twe

ADDRESS
Law
— tCW'
CS,
tCWZ
CS,
o twe
WE 1’
ton *
- 1, -»4 - tow tow"
(o] Data Valid

: Don't Care m : Undefined

Note: *1 If CS,, OE and CS, are in the READ Mode during this period, I/O pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.
*2 tyn is defined from the end point of WRITE Mode.
*3 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB82B79-15

MB82B79-20
WRITE CYCLE Il: CS, CONTROLLED
twe
ADDRESS
tAW
B tows
CS,
towz
CS,
twe
WE
ton
twz™ [* tow tow™
|l{e] Data Valid
: Don't Care XX : Undefined
WRITE CYCLE 11l:CS, CONTROLLED
twe
ADDRESS
tAW
J— tows
CS,
taso —> towz
Cs, V /L / N
twe
WE
DH ha
- 1" > = tow ow™?
[1{e] k Data Valid ]
: Don't Care m : Undefined

Note: *1 IfCS,, OF and CS, are in the READ Mode during this period, /O pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.
*2 tyg is defined from the end point of WRITE Mode.
*3 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB82B79-15
MB82B79-20

PACKAGE DIMENSIONS

PLASTIC DIP (Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE

(Case No. : DIP-28P-M04)

+.008 3¢ 36+0.20
1.392“.012(35,36_0.3(,)4]
Bl

o T e T e T e O e e O e O e B e B

INDEX-1
0] 0 260+.010 .300(7.62)
(6.60£0.25) TYP
INDEX-2 |
LeIP R P R R PRI RV R
+.012 +.012
9%-0 9%9-0 (0.25£0.05)
(0.86+9-30) (1.277339 ) '
\
i :207(5.25) MAX
| I l 1118(3.00) MIN
1050(1.27) L | 100254 || 018003 020(0.51) MIN
MAX TYP (0.46+0.08)

© 1988 FUITSU LIMITED D28018S-2C

Dimensions in
inches (millimeters)
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MB82B79-15

MB82B79-20
PACKAGE DIMENSIONS (Continued)
PLASTIC FPT (Suffix: PF)
28-LEAD PLASTIC FLAT PACKAGE 110(2.80) MAX
(Case No. : FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
699+ 82011775 £ 328 ] (STAND OFF)
ARAAARAAAAAAAAR jL
l 465+.012
(11.80+0.30) .4022 0¢+.%1 :30)
(10.20+
INDEX 680+ 020
REEELEEREEER )] - F030:5%
050(1.27) 018+.004
TP a5 075) P 0050 @ | 1006 +.002

pr (0.15+0.05)

A i— _D_e!_m!_s_mf_”A” part 'I

L ! 008(0.20) |

oo ouooy 3 |

— |

.004(0.10) | ‘I - :

i .024(0.60) :

e 650(16.51) REF —————={ : 007(0.18)

| MAX !

| 1.027(0.68) !

LA
Dimensions in

©|908 FlllITSIl lIMITED F2801IS-3C inches (millimeters)
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MB82B79-15
MB82B79-20

PACKAGE DIMENSIONS (Continued)

PLASTIC FPT (Suffix: PJ)

28-LLEAD PLASTIC LEADED CHIP CARRIER

(Case No.: LCC-28P-M04) 144(3.66) MAX

*
725+ .005 .091(2.31) NOM
(18422013 - | 025064 MIN__
Ononoonnmeo e T
6895003
-64£0. 273+.020
/INDEX O .300(7.62) (6.93+0.51)
NOM
o J Uy
LJL\TI_IL_ILJl—II_ll_li_ll_lI_Il_lI_ILlJ__.
.050+.005 [———¥.____777_t
(1.27+0.13) Details of “A"" part
.032(0.81)
j—-——.650(16.51) REF— MAX

N

o~

i ! 1 /
.102(2.60) NOM
GAAARAARRAARRRS
il .017+.004
\'}\\ (0.43+0.10)

& wew | Lo == )

% : This dimension includes resin protrusion. (Each side : .006 (0.15) MAX)

S
|

Dimensions in

©1909 FUIITSlI lIMITED C28054S-IC inches (millimeters)
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September 1990 &
FUJITSU

MB82B81-15/-20
256K-BIT HIGH-SPEED BiCMOS SRAM

256K Words x 1 Bit BICMOS High-Speed Static

Random Access Memory §© @
The Fujitsu MB82B81 is a static random access memory organized as 262,144 words Q& Q\@

x 1 bit and fabricated with a CMOS silicon gate process. BICMOS technology is usedin @&

the peripheral circuits to provide lower power dissipation and higher speed. @

The MB82B81 is housed in a 300 mil plastic DIP or small outline J-lead (SOJ) package. @ ®
The memory uses asynchronous circuitry and requires a +5 V power supply. All pins
are TTL compatible.

The MB82B81 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

Plastic Package
e Organization: 262,144 words x 1 bit (DIP-28P-M04)

o Static operation: no clocks or refresh required

o Fast access time: tap = tacs = 15 ns max. (MB82B81-15)
taa = tacs = 20 ns max. (MB82B81-20)
¢ Single +5 V power supply +10% tolerance with low current drain:
120 mA max (Active operation)
15 mA max. (Standby Operation)
25 mA max. (Standby Operation)

e BIiCMOS peripheral circuits

Plastic Package
e TTL compatible inputs and outputs (LCC-28P-M04)
o Three-state outputs Pin Assignment
e Standard 24-pin Plastic Packages: (TOP VIEW)
Skinny DIP (300 mil) MB82B81-xxPSK
SOJ (300 mil) MB82B81-xxPJ
e Pin compatible with MB81C81A
A, 1 V,
Absolute Maximum Ratings (See Note) ‘E , : % N
Rating Symbol Value Unit :E 3 2 % A
Supply Voltage Vee -0.5t0 +7 Vv ~[] ; :; i :“
S
Input Voltage on any pin with A A
roapect 1o GND Vi 051047 v Oe 1] A
a7 18] av
Output Voltage on any pin with
respect to GgD Vio -0.5t0 +7 Vv ME 8 17 % :‘,
Awl Jo 16 12
Output Current lour 20 mA Dour[] 10 15[ An
Power Dissipation P 1.0 w welln 14[_J Ow
Temperature Under Bias Tauns -1010 +85 °C ano [ 12 w1
Storage Temperature Range Tsta —451t0 +125 °C
Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- This device contains circuitry to protect thg inputs against
tended periods may affect device reliability. damage due to high static votages or electric fields. However, it

is advised that normal precautions be taken to avoid application
of any voltage higher than maximum rated voltages to this high
impedance circuit.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB82B81-15

MB82B81-20
Fig. 1 — MB82B81 BLOCK DIAGRAM
N
o—3
A1 _1:3 e— VCC
re—3 -~ GND
CELL
-—-| ) ROW
Ao SELECT ARRAY
r——73 256 ROWS
1024 COLUMNS
rs— 3
re——3
A —T3
L ) ) .
COLUMN /O CIRCUITS [— Dout
COLUMN SELECT
As A9 A10 Af1 A12 A13 A14 AI5 Al A17
POWER
DOWN
CIRCUIT
CAPACITANCE (1.= 25°C, t = 1MH2)
Parameter Symbol Min Typ Max Unit
/O Capacitance (V,,=0V) Cio 8 pF
Input Capacitance (Vzg=0V) Cx 8 pF
Input Capacitance (V,=0V) Cw 6 pF

2-50




MB82B81-15

MB82B81-20
PIN DESCRIPTION
Symbol Pin Name Symbol Pin Name
Aoto Ayy Address input. WE Write Enable.
D Data input. Ve Power Supply (+5V +10%).
Dour Data Output. GND Ground.
(] Chip Select.
TRUTH TABLE
cs WE Mode Output Power Supply Current
H X Not Selected High-2 Standby
L L Write High-Z Active
L H Read Dour Active
Legend: H = High level, L = Low level, X = Don't care
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Ve 45 50 55 v
Ambient Temperature T o 70 °c
*: The operating ambi P range is guaranteed with transverse airflow exceeding 2m/sec.
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MB82B81-15
MB82B81-20

DC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Parameter Test Conditions Symbol Min Max Unit
Input Leakage Current z:;?n'ﬁ.w Veo y -10 10 pA
Output Leakage Current ég" TIG':?%V'@ o -10 10 pA
=Vu =Vu
Operating Supply Current g? ‘i&-maﬁﬂ = Open lec 120 mA
Vcc = min. to max.
Standoy Supply Current grsv:. ‘;c\g ;0_3"2‘}"‘ so2v [ 15 mA
Standby Supply Current Sfc : m 1o max. lege 25 mA
Input High Voltage Vi 22 6.0 v
Input Low Voltage Vi -0.5* 0.8 v
Output High Voltage lon=—4mA Vo 24 v
Output Low Volitage lou=8mA Voo 0.4 v
Vce = GND to 4.5V
Peak Poweron Gurrent *2 5. Lowgr of Veg of Vi min Iro 50 mA
Note: *1 —2.0!Lnin. for pulse width less than 8ns.
*2 The CS input should be connected to Vcc to keep the device deselected.
Fig. 2 - AC TEST CONDITIONS

 Input Pulse Levels: 0.6V to 2.4V

o Input Puise Rise & Fall Time: 4,5 (Transient between 0.8V and 2.2V)

* Timing Reference Levels: Input: Vi = 0.8V, V= 2.2V

o Output Load Output: Vo, = 0.8V, Vou = 2.2V

+5V
480Q
Dour C. Parameters measured
o 2850 Loadl | 30pF ©X0OPt tz, tuz, tow &nd tuz
,I Load II SpF 11z, thz, tow and twz
* Including Scope and Jig Capachtance
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MB82B81-15

MB82B81-20
AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
READ CYCLE
MB82B81-15 MB82B81-20
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time tc 15 20 ns
Address Access Time taa 15 20 ns
CS Access Time tacs 15 20 ns
Output Hold from Address Change ton 0 0 ns
Output Low-Z from CS tz 3 3 ns
Output High-Z from CS tuz 8 8 ns
Power Up from CS too 0 0 ns
Power Down from CS teo 15 20 ns

READ CYCLE TIMING DIAGRAM*'

READ CYCLE*®
l
ADDRESS
SEL—
Dour PREVIOUS DATA VALID >< DATA VALID

READ CYCLE : CS CONTROLLED*

tc
ADDRESS
[ —— /,
f— s —>]
!Acs —
o ¢,*S
HIGH-2 HIGH-Z

Dour

-, ] .
SUPPLY lccmmemememamt= <l
CURRENT 50%;" lec S

Don't Care

m Undefined

Note: *1 WE is high for Read cycle.
*2 All Read cycle timing are referenced from the last valid address to the first transitioning address.
*3 Device is continuously selected, CS = V..
*4 Address valid prior to or coincident with C3 transition low.
*5 Transition is measured at the point of $£500mV from steady state voltage with specified Load I1 in Fig. 2.
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MB82B81-15

MB82B81-20
WRITE CYCLE
MB82B81-15 MB82B81-20
Parameter Symbol 2 Unit
Min Max Min Max
Write Cycle Time twe 15 20 ns
Address Valid to End of Write taw 1 15 ns
€S to End of Write 1 15 ns
Data Setup Time tow 4 ns
Data Hold Time ton 0 ns
Write Pulse Width twe 1 15 ns
Write Recovery Time twr [ ns
Address Setup Time ts ns
Output Low-Z from WE tow ns
Output High-Z from WE twz 6 10 ns
WRITE CYCLE TIMING DIAGRAM*'
WRITE CYCLE I: WE CONTROLLED
twe™
ADDRESS
tow
cs
twp
tow e~ ton -0
— thq——- L— 'ow"
HIGH-Z

SOIIII>
Dour

X

Undefined

Note: *1 CS or WE must be high during address transitions.

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Read cycle timings are referenced from the last valid address to first transitions address.
*4 Transition measured at +500mV from steady state voltage with specified load II in Fig. 2.
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MB82B81-15
MB82B81-20

WRITE CYCLE TIMING DIAGRAM (Continued)*"?+*
WRITE CYCLE IT: CS CONTROLLED*"*?

twe!

ADDRESS

tow - 1, >

Dn DATA VALID

m Undefined
Note: *1 CS or WE must be high during address transitions.
*21fCS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Write cycle timings are referenced from the last valid address to the first transitioning address.

PACKAGE DIMENSIONS

(Suffix: -P-SK)

Don’t Care

24-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-24P-M03) i
15°MAX

i e T e N e e Y e B e N e e B

INDEX-1
O 260£.010 300(7.62)
(6.60+0.25) TYP
INDEX-2—]
[RELTET ET ET ET E EL T T R LT L |
+.008
1.170 .010£.002
o 10.2520.05)
(20.72929)
~—.034+920(0.86*3:50)

.172(4.36)MAX

.050(1.27)
MAX .118(3.00)MIN

+.020
-050_ .018+.003  020(0.51)MIN

100(2 54)
TYP . 27+0 50, (0.46+0.08)
Dimensions in
© 1988 FUJITSU LIMITED D24017S-3C inches (millimeters)
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MB82B81-15
MB82B81-20

PACKAGE DIMENSIONS (Continued)

24-LEAD PLASTIC LEADED CHIP CARRIER

(CASE NO.: LCC-24P-M02)
144(3.66) MAX
% .615+.005 091(2.31) NOM
(15.62+0.13) .025(0.64) MIN

NOM

|

L

nhnnnnqnmnn‘—f | .

340+ .005

(8.64+0.13) 273+.020
d'NDEX O .300(7.62)J (6.93+0.51)

(0 08 Ry 5 Ry o gy gy oy

.050+.005
(1.27£0.13) R -
Details of “A" part
|+—— .650(13.97) REF —— 032(0.81)
MAX

T ]
5 ; .102(2.60) NOM
1

ESCEIAE)

% ! This dimension includes resin protrusion. (Each side : .006(0.15) MAX) . . .
Dimensions in

©1980 FUNITSU LIMITED C240528-1C-2 inches (millimeters)
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July 1990 &
___ FUJITSU
MB82B84-15/-20

CMOS 256K-BIT HIGH-SPEED BiCMOS SRAM

64K Words x 4 Bits BiCMOS High-Speed Static Random
Access Memory with Automatic Power Down

The Fujitsu MB82B84 is a 65,536 words x 4 bits static random access memory
fabricated with a CMOS silicon gate process. For lower power dissipation and higher
speed, peripheral circuits use BICMOS technology. To obtain a smaller chip size, cells
use NMOS transistors and resistors. The MB82B84 is housed in 300 mil plastic DIP
and small outline J-lead (SOJ) packages. The memory uses asynchronous circuitry
and requires a +5 V power supply. All pins are TTL compatible.
The MB82B84 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.
Organization: 65,536 words x 4 bits PLA[?{Q% 4PPAS|5:GE
o Access time: taa = tacs = 15 ns max. (MB82B84-15)
taa = tacs = 20 ns max. (MB82B84-20)
¢ BiCMOS peripheral circuits
e TTL compatible inputs and outputs
e Static operation: no clock required
‘e Three-state outputs
e Common data inputs and outputs PLASTIC PACKAGE
* Single +5 V power supply +10% tolerance with low current drain: LCC-24P-M02
120 mA max. (Active operation)
15 mA max. (Standby, CMOS level)
25 mA max. (Standby, TTL level) PIN ASSIGNMENT
e Standard 24-pin Plastic Package: (TOP VIEW)
Skinny DIP (300 mil) MB82B84-xxPSK
. S(?J . MB82B84-xxPJ adi \\} 24 P Voo
* Pin compatible with MB81C84A A 02 23 [0 A,
A O3 2 A
Absolute Maximum Ratings (See Note) A Q 4 21 P A
A O 5 20 B A
Rating Symbol Value Unit A Qe 19 B A
A Q7 18 B A5
lSuppl\); \Iloltage - Vee -0.51t0 +7.0 \ ads 17 B vo.
nput Voltage on any pin wit Va —351047.0 v Ao 9 16 [ 1O,
respect to gND A, O 10 15 B 10.
Output Voltage on any VO pin with v —051047.0 v cs g 11 14 @ 1o,
respect to GﬁD o : +/ GND O 12 13 Q3 Wé
Output Current ! +20 mA
i " = (DIP & SOJ Package)
Power Dissipation Po 1.0 w
Temperature Under Bias Teas -10to +85 °C
Storage Temperature Range Tsta —40 to +125 °C
Note: Permanent device damage may occur if absolute maximum ratings are ded I devica contains crculty fo protect the Inpuls against
Functional operation should be restrictod to the conditions as detaled in the Operation | atusos s nemat recmteoes o ko 1 vt ropteaion
sections of this data sheet. Exp to absoluts imum rating conditions for ex- of any V“W& "'a"' than maximum rated vottages to this high
tended periods may affect device reliability. Impedance cioul

Copyright © 1980 by FUJITSU LIMITED and Fujitsu Microstectronics, Inc.
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MB82B84-15
MB82B84-20

Fig. 1 - MB82B84 BLOCK DIAGRAM

™ S — — v
A o——— 5 <—o GND
' L]
Japem—
pmo————5 1 . 256 x 256 x 4
Al o____[? Select Memory Cell Array
Mo 3
As E [ ]
Ao I
| . . .
—
o, ——— 51
vO: . Column
vo, o—————— 51 . &
. 170 Circuits
v0; o5
Vo, 00—
1o
Buffer Column Select
CS o )
*—0q
WE © )
WE AO AlO AIZ AH
AP A" A|3 A15
Power Down
Circuit
CAPACITANCE (r.=25°¢, t = iMHz)
Parameter Symbol Min Typ Max Unit
/O Capacitance (V,0=0V) Cio 8 pF
Input Capacitance (V/CS=0V) C/ICS 8 pF
Input Capacitance (Vw=0V) Cw 6 pF
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MB82B84-15

MB82B84-20
PIN DESCRIPTION
Symbol Pin name Symbol Pin name
Aoto Ay Address input 'WE Write Enable
/Oy to /O, | Data input/output Vee Power Supply (+5V £10%)
) Chip Select 1 GND Ground
TRUTH TABLE
cS WE Mode /O pin Power Supply Current
H X Standby High-Z Standby
L L Write Dw Active
L H Read Dour Active
Legend: H=High level, L=Low level, X=Don't care
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 Vv
Ambient Temperature T 0 70 °C

* The operating ambient temperature range is guaranteed with transverse airflow exceeding 2m/sec.
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MB82B84-15
MB82B84-20

DC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

il

Parameter Test Conditions Symbol Min Max Unit
Vin=GND to Vcc
Input Leakage Current Voe=max. lu 10 10 pA
Vio=GND to Vcc
Output Leakage Current TE=V. orWé=V.L o -10 10 RA
) CS=V,, I/0=Open
Operating Supply Current Cycle=min. lec 120 mA
Vee=min. to max.
Standby Supply Current CS=Vcc-0.2V, Vin<0.2V or lser 15 mA
Vin2Vec—0.2V
—C_§=Vm
Standby Supply Current Vee=min. o max. lsg2 25 mA
Input High Voltage Vin 2.2 6.0 \
Input Low Voltage Vi -0.5" 0.8 Vv
Output High Voltage lon=—4mA Von 24 '
Output Low Voltage lo,=8mA VoL 0.4 \
Vee=GND to 4.5V
. *2 &
Peak Power-on Current CS=Lower of Vg or Vi min. lpo 50 mA
Note:  *1 —2.0V min. for pulse width less than 8ns.
*2 The CS input should be connected to V. to keep the device deselected.
Fig. 2 - AC TEST CONDITIONS
¢ Input Pulse Levels: 0.6V to 2.4V
sV o Input Pulse Rise & Fall Time: 1ns (Transient between 0.8V and 2.2V)
o Timing Reference Levels: Input:  V,=0.8V, V\y=2.2V
Qutput: Vo =0.8V, Vou=2.2V
480Q » Output Load
Do ©

C § 255Q

77T

*Including Scope and jig capacitance

C, Parameters measured
| Load | | 30pF | excepttiz tuz, tow and twz
| Load Il | 5pF [ tz twz towand twz
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MB82B84-15

MB82B84-20
(ﬁe&&t’nﬁdﬂég:{%oﬁgﬁls! Emfss otherwise noted.)
READ CYCLE
Parameter Symbol MB82884-15 MBs288420 Unit
Min Max Min Max
Read Cycle Time trc 15 20 ns
Address Access Time tan 15 20 ns
'CS Access Time tacs 15 20 ns
Output Hold from Address Change ton 0 0 ns
Output Low-Z from CS tez 3 3 ns
Output High-Z from TS thz 8 8 ns
Power Up from CS ‘ tey 0 0 ns
Power Down from CS' teo 15 20 ns

READ CYCLE TIMING DIAGRAM *1

READ CYCLE I'3

I o "
ADDRESS
le tan — t,,, —4
Dour PREVIOUS DATAVALID XA DATA VALID KX

READ CYCLE : 'CS CONTROLLED *4

tre
ADDRESS
Eg lnz'5 —y
,ll— torc —

Dour DATA VALID HIGH-Z

toy —— teo
SUPPLY | ewooocececcceeeaoadp e
CURRENT 50% 4 lec RS50%

Undefined :m Don't Care :

Note: “1 WE is high for Read cycle.
*2 All Read cycle timings are referenced from the last valid address to the first transitioning address.
*3 Device is continuously selected, CS=Vi.
*4 Address valid prior to or coincident with CS transition low.

*5 Transition is measured at the point of £500mV from steady state voltage.
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MB82B84-20
WRITE CYCLE
Parameter Symbol Mpo28Ba 15 MPBo2884-20 Unit
Min Max Min Max

Write Cycle Time twe 15 20 ns
Address Valid to End of Write taw 11 15 ns
TS to End of Write tow 11 15 ns
Data Setup Time tow 4 8 ns
Data Hold Time ton 0 [o] ns
Write Pulse Width twe 11 15 ns
Write Recovery Time twr 0 0 ns
Address Setup Time tas [ 0 ns
Output Low-Z from WE tow 0 0 ns
Output High-Z from WE twz 6 10 ns

WRITE CYCLE TIMING DIAGRAM *1

WRITE CYCLE I: WE CONTROLLED
I b
ADDRESS
tow
cs
tAW
tast twe
WE N
tow ton ™
Dw XXX DATA VALID
twz'® e— tow™
VVVVVVVVVV/VVVV/ VYV VIV YV VY WYV VYV HIGH'Z
DOUT A’A’A’A’A’A AVAVA A’A’A’A A’A’A’A AVAVAVAVA' A’A‘A’A
Undefined : XX Don't Care

Note: *1 @Wﬁ must be high during address transitions.
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Read cycle timings are referenced from the last valid address to first transitioning address.
*4 Transition measured at +500mV from steady state voltage with specified load in Fig. 2.
*5 If CS is in the Read Mode during this period, I/O pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.
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MB82B84-20
WRITE CYCLE II: CS CONTROLLED*1*2
twe ?
ADDRESS
tAw
tow
cs
—_— twe
WE
tow
Dun XXX DATA VALID OIXXXXX.
Undefined : XZ Don't Care :

Note: *1 CS or WE must be high during address transitions.
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All Read cycle timings are referenced from the last valid address to first transitioning address.
*4 Transition measured at +500mV from steady state voltage with specified load in Fig. 2.

*5 If CS is in the Read Mode during this period, I/O pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.
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PACKAGE DIMENSIONS

24-LEAD PLASTIC DUAL-IN LINE PACKAGE
(CASE No.: DIP-24P-M03)

—J-15°MAX

i e T e N e T e A e Y e s B e e B e M o |
INDEX-1

'.300(7.62)

@) .2602.010
6.60+0.25) TYP
INDEX-2—4+O

A R TR GG

+.008
11707995

.010+.002

{0.25+0.05)
+0.20
(20.72+3:20)

— 1=—.034722%(0.86:35%)

172(4.36)MAX
050(1.27)
MAX .118(3.00MIN
+.020
aoozsa || 05075 ,018£.003  020(0.51)MIN
TYP T

(1 ‘27:g<50) (0.46+0.08)

Dimensions in
inches (millimeters)

© 1988 FUJITSU LIMITED D24017S-3C

24-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-24P-M02)

o I o O o o e T B e B e B e B o B s

.340+.005
.300(7.62) (8.64+0.13)
INDEX Nom .273+.020
(6.93:0.51)
B [N S Ry SN R S Gy SN fuy SN G SN Gy S R G G G g m gy v )
.050+.005 .025(0.64)
1.2720.
( 0.13) 0910251 MIN
550(13.97)REF NOM
.144(3.66)
o 19413.66).

MAX
+.615+.005(16.62+0.13)

f==—.032(0.81)MAX
Details of A" part 2 )]

Lo Y Foeeen 2

i) NOM

T

'
N\ (=] w00 ¢
AT .017+.004

* . This dimension includes resin protrusion. (Each side: .006(0.15)MAX.) (0.43:0.10) ~ Dimensions in
©1989 FUJITSU LIMITED C24052S-1C

inches (millimeters)
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September 1990 &
FUJITSU

MB82B85-15/-20
256K-BIT HIGH-SPEED BiCMOS SRAM

64K Words x 4 Bits BICMOS High-Speed Static
Random Access Memory With Automatic Power Down

The Fuijitsu MB82B8S is a static random access memory organized as 65,536 words
by 4 bits and fabricated with a CMOS silicon gate process. BICMOS technology is used
inthe peripheral circuits to provide lower power dissipation and higher speed. To obtain
a smaller chip size, the cells use NMOS transistors and resistors.

The MB82B85 is housed in 300 mil plastic DIP and small outline J-lead (SOJ)
packages. The memory uses asynchronous circuitry and requires +5 V power supply.
All pins are TTL compatible

The MB82B85 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

Plastic Package
(DIP-28P-M04)
o Organization: 65,536 words x 4 bits

e Access time: taa = tacs = 15 ns max. (MB82B85-15)
taa = tacs = 20 ns max. (MB82B85-20)

e BiCMOS peripheral circuits

e TTL compatible inputs and outputs
e Static operation: no clock required
o Three-state outputs

k Plastic Package
e Common data inputs and outputs (LCC-28P-M04)

e Single +5 V power supply +10% tolerance with low current drain:
120 mA max. (Active operation)
15mAmax.  CMOS Standby) oy e
25 mA max. (TTL Standby)

e Standard 28-pin Plastic Packages:

Skinny DIP MB82B85-xxPSK
NC O 1 28 BV
SoJ MB82B85-; o
2B85-xxPJ A, d2 27 P A
A, O3 26 0 A
Absolute Maximum Ratings (See Note) A Oa 25 P A
A, Qs 24 DA,
Rating Symbol Value Unit A, Qs 23 P A,
Supply Voltage Vee -0.510+7 Y A, Q7 22 g A,
— A, Os 21 PNC
input Volagagn any in il w | wsea | v A gs  20fN
Output Voltage on any VO pin with A Qo 19 go,
respect to GRD Vio —0510+7 v A Qu 18 P10,
CS O 12 17 B Vo,
Output Current lour 120 mA OE O 13 16 P Vo,
Power Dissipation Po 1.0 w GND O 14 15 O WE
Temperature Under Bias Taias -101to +85 °Cc
Storage Temperature Range T —45t0 +125 °
2ge "ompe r9 12 hd C (DIP & SOJ Package)

Note: Permanent device damage may occur if absolute maximum ratings are ded
Functional operation should be restricted to the conditions as detailed in the operation This device contains circultry to protect the inputs against

sections of this data sheet. Exposure to absolute maximum rating conditions for ex- gamage duo to high static vokages o electric flld. Howaver, &
tended periods may affect device reliability. mmugl.' V:E'hu than maximum rated v;?:aqu m.‘t)hpllt m;n"
lance circul

Copyright © 1860 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB82B85-15
MB82B85-20

Fig. 1 - MB82B85 BLOCK DIAGRAM

e — — e Ve
t «+—0 GND
A‘ [ J
Ao———F
Ay 00— {5
Row - 256 x 256 x 4
A, o t: Select Memory Cell Array
Ao—-——{5 1
e D> S— ‘
Ao——J5 -
| Y ° Y |
vo, E; | ° Column
Vo, o—{ 2:: - &
1/0 Circuits
v0, o3 :
o, o— 51 B
] [{e]
Buffer Column Select
= O
OE 0—
IR ==
WE o _/ A A A,
AO A" AIS A|5
Power Down __T
Circuit
CAPACITANCE (1.=25°C, 1= 1MHz)
Parameter Symbol Min Typ Max Unit
/O Capacitance (V,,=0V) Cwo 8 pF
Input Capacitance (Vz=0V) Cxs 8 pF
Input Capacitance (V,=0V) Cw 6 pF
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MB82B85-15

MB82B85-20
PIN DESCRIPTION
Symbol Pin name Symbol Pin name
Asto A, | Address input WE Write Enable
/O, to VO, | Data input/output Voo Power Supply (+5V £10%)
TS Chip Select GND Ground
OF Output Enable
TRUTH TABLE
TS WE OE Mode VO pin Power Supply Current
H X X Standby High-Z Standby
L L X Write D Active
L H H Output Desable High-Z Active
L H L Read Dour Active
Legend: H=High level, L=Low level, X=Don't care
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Veo 45 5.0 55 v
Ambient Temperature TS 0 70 °C

* The operating ambient temperature range is guaranteed with transverse airflow exceeding 2m/sec.
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MB82B85-15

MB82B85-20
(Recommended operating conditions otherwise noted.)
Parameter Test Conditions Symbol Min Max Unit

V,=GND to V¢,
Input Leakage Current Vcmmax. Iy -10 10 pA

V4o=GND to V¢
Output Leakage Current TS=V,, or WEV, luo -10 10 HA
Operating Supply Current g?;::’ml:'?- Open lee 120 mA

V¢c=min. to max.
Standby Supply Current 'CS=Vee—0.2V, V,i<0.2V or 1 15 mA

by Supply V2V 0.2V -

TS=V,,
Standby Supply Current Vc=min, to max. lgo 25 mA
Input High Voltage Vi 22 6.0 )
Input Low Voltage Ve -0.5" 0.8 v
Output High Voltage loy=—d4mA Vou 24 v
Output Low Voltage lo,=8mMA VoL 0.4 v

N Vce=GND to 4.5V
Peak Power-on Current *2 TS=Lower of V, or V,, min. e 50 mA
Note: *1 —2.0V min. for pulse width less than 8ns.
*2 The CS input should be connected to V. 1o keep the device deselected.
Fig. 2 — AC TEST CONDITIONS
o Input Pulse Levels: 0.6V to 2.4V
sV o Input Pulse Rise & Fall Time: 1ns (Transient between 0.8V and 2.2V)
o Timing Reference Levels: Input: V,=0.8V, V=22V
Output: Vi, =0.8V, Vi,m=2.2V
480Q o Output Load
D, © |
c’ § 255Q
C, Parameters measured
Load | | 30pF | exceptlus log toz tonﬁr tuz 3N by
”r Load Il | SpF |tz tour tou tores bz 8N b
*Including Scope and jig capacitance
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MB82B85-15

MB82B85-20
e s e o oo ihriss ntd)
READ CYCLE
MB82B85-15 MB82B85-20
Parameter Symbol Win Mo oin Mo Unit
Read Cycle Time tae 15 20 ns
Address Access Time ta 15 . 20 ns
TS Access Time tacs 15 20 ns
‘OF Access Time toe 8 10 ns
Output Hold from Address Change ton 0 0 ns
Output Low-Z from TS tes 3 3 ns
Output Low-Z from OE torz 3 3 ns
Output High-Z trom TS cHz 8 8 ns
Output High-Z from OE oHz 8 8 ns
Power Up from CS toy 0 0 ns
Power Down from CS' too 15 20 ns

READ CYCLE TIMING DIAGRAM *1
READ CYCLE I'3

I o'

f——————1,, — 1o, —>
Dour PREVIOUS DATA VALID X DATA VALID KX

ADDRESS

READ CYCLE : TS CONTROLLED *4

the

ADDRESS
TS

I o 10,5 =
OE Py

I tonz's ——
HIGH-Z

Dour DATA VALID
SUPPLY by NN
CURRENT leg % 50%

Undefined : XZ Don’t Care :

Note: *1 WE is high for Read cycle.
*2 All Read cycle timings are referenced from the last valid address to the first transitioning address.
*3 Device is continuously selected, CS=OE=V, .
*4 Address valid prior to or coincident with CS transition low.
*5 Transition is measured at the point of £500mV from steady state voltage with specified Load ll in Fig. 2.
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MB82B85-20
WRITE CYCLE
Parameter Symbol MB82B85-15 MB82B85-20 Unit
Min Max Min Max
Write Cycle Time twe 15 20 ns
Address Valid to End of Write tw 1 15 ns
"CSto End of Write tow 1 15 ns
Data Setup Time tow 4 ns
Data Hold Time tou 0 ns
Write Pulse Width twe 1 15 ns
Write Recovery Time tw 0 0 ns
Address Setup Time tas 0 ns
Output Low-Z from WE twz 0 ns
Output High-Z from WE twnz 6 10 ns
WRITE CYCLE TIMING DIAGRAM *1
WRITE CYCLE I: WE CONTROLLED
e b
ADDRESS
tow
TS
taw
o tas twe
WE ALY
tow -—-1‘ ton -'
D XXX XX XXXXXXXXXXXX DATA VALID m
fe— twi* !
Dour XXX KEXK KKK KKK KX K KKK ——HCHZ
Undefined : )X Don't Care

Note: *1 'CS or WE must be high during address transitions.

*2 fCS goes high simultaneously with WE high, the output remains in high impedance state.

*3 All Read cycle timings are referenced from the last valid address to first transitioning address.

*4 Transition measured at +500mV from steady state voltage with specified load Il in Fig. 2.

*5 If'CS, O are in the Read Mode during this period, I/ pins are in the output state so that the input signals of
opposite phase to the outputs must not be applied.
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MB82B85-20
WRITE CYCLE Ii: TS CONTROLLED*1*2
I f
ADDRESS
‘AW
tow
CS "
WE e
tow je— t,,, —|
D XXX XXX XXXXAXXXXXXX DATA VALID OO
Undefined : m Don't Care :

Note: *1 CS or WE must be high during address transitions.

*2 K CS goes high simultaneously with WE high, the output remains in high impedance state.

*3 All Read cycle timings are referenced from the last valid address to first transitioning address.
*4 Transition measured at +500mV from steady state voltage with specified load Il in Fig. 2.

*5 If CS, OF are in the Read Mode during this period, IO pins are in the output state so that the input signals of
opposite phase to the outputs must not be applied.
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MB82B85-20
PACKAGE DIMENSIONS
28-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-28P-M04)
1392700835361 020 —
e O e N e T e TN s O s O e Y e Y W s YO e N e i :1*115'MAX
INDEX-1
260+.010 .300(7.62)
O O (6.60£0.25) TYP
—1
OB o T T T L LT O T T 7
0341012 os0t 912 e
(0.86+3:39 (1.27%339 T
:207(5.25) MAX
f .118(3.00) MIN
05001.27) || || 100254 ||_018+.003 020(0.51) MIN
MAX TvP (0.46£0.08)
Dimensions in
©1988 F“"TS“ lIMITEIl DZBNBS-ZC inches (millimeters)
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MB82B85-20
PACKAGE DIMENSIONS
28-LEAD PLASTIC LEADED CHIP CARRIER
(CASE NO.: LCC-28P-M04)
144(3.66) MAX
¥ 954 005 .091(2.31) NOM
(18.42£0.13) .025(0.64) MIN
inininlicininiciciaiainlnlaln %
1
$12:6%
NDEX O 30007.62) | €83:08h
O/ NOM
I J Ly
LP]_ILJLJLIUI—II_ILIULJLFE;I
s BT
-~ | |, 032(081)
.650(16.51) REF VAX

it

£ ]

102(2.60) NOM
WARRAAARAAARR—
. .017+.004
TN {0.43£0.10)
R T —

% : This dimension includes resin protrusion. (Each side : .006 (0.15) MAX)

|
| |
' |
' |
‘ |
|
i |
| |
| |
|
l |

Dimensions in

©1989 FUITSU LIMITED C28054S-1C inches (millimeters)
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September 1990 e8]
Ediion 1.0 FU] ITSU

MB82B88-15/-20
256K-BIT HIGH-SPEED BiCMOS SRAM

32K Words x 8 Bits BICMOS High-Speed Static @
Random Access Memory @@ @@)&
B

The Fujitsu MB82B88 is a high-speed static random access memory organized as @&ﬁ

32,768 words x 8 bits and fabricated with CMOS technology. BICMOS technology is
used in the peripheral circuits to provide lower power dissipation and higher speed. To %@
obtain a smaller chip size, the cells use NMOS transistors and resistors. @

The MB82B88 is housed in 300 mil plastic DIP and SOJ packages. All pins are TTL
compatible and a single +5 V power supply is required.

The MB82B88 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

Plastic Package
(DIP-28P-M04)

e Organization: 32,768 words x 8 bits
e Static operation: no clocks or timing strobe required

o Access time: taa = tacs = 15 ns max. (MB82B88-15)
taa = tacs = 20 ns max. (MB82B88-20)

o Low powerconsumption: 715 mW max. (Operating)
138 mW max. (TTL Standby)
83mWmax. (CMOS Standby)

e Single +5 V power supply +10% tolerance

e TTL compatible inputs and outputs '(,ll..ég-czapl‘;?l';;g;

e Three-state outputs with OR-tie capability
e Electrostatic protection for all inputs and outputs

Pin Assignment

(TOP VIEW)
e Standard 28-pin Plastic Packages:
Skinny DIP (300 mil)  MB82B88-xxPSK
SOJ (300 mil) MB82B88-xxPJ A O 28 Vec
A 02 27 A WE
Absolute Maximum Ratings (See Note) As O3 26 As
am Oa 257 Ae
Rating Symbol Value Unit As E 5 24 g Ato
A2 6 23 L] A
Supply Voltage Vee -0.51t0 +7 Vv A O7 20E
Input Voltage on any pin with A [Os 21 A
reapect to &ND Vn -3510+7 v e Oo 0h s
Output Voltage on any O pin with Az [J10 19 [ 1/Os
respact to GﬁD Vour ~0510+7 v vor O 11 18 [0 vor
Vo2 [] 12 170 1vos
Output Current lour +20 mA vos O 13 16 3 10s
Power Dissipation Pp 1.0 w GND[] 14 15[ 104
Temperature Under Bias Teias -10to +85 °C
Storage Temperature Range Tsta -45to +125 °C
Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functi M perati shouldee icted to the conditions as detailed in the operati
sections of this data sheet. Exp to absol d rating conditions for ex-
tended periods may affect devics reliabilty. Sarnage dus v Hom st v o sleati e oover,
s that normal precautions be taken to avoid application
of any voltage higher than maximum rated voltages to this high
impedance circuit.

Copyright © 1990 by FUJITSU LIMITED and Fujftsu Microslectronics, Inc.
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September 1990
Edition 1.0

DATA SHEET

MB82B89-15/-20

288K-BIT HIGH-SPEED BICMOS SRAM

e,
FUJITSU

32K Words x 9 Bits BICMOS High-Speed Static
Random Access Memory

The Fujitsu MB82B89 is a 32,768 words x 9 bits high-speed static random access
memory fabricated with CMOS technology. For lower power dissipation and higher
speed, the peripheral circuits cansist of BICMOS technology. For smaller chip size, the
cells use NMOS transistors and resistors.

The MB82B89 is housed in 300 mil plastic DIP and SOJ packages. All pins are TTL
compatible and a single +5 V power supply is required.

The MB82B89 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

e Organization: 32,768 words x 9 bits

e Static operation: no clocks or timing strobe required

e Access time: taa = tacs = 15 ns max. (MB82B89-15)
taa = tacs = 20 ns max. (MB82B89-20)

e Low power consumption: 715 mW max. (O ratingJ
138 mW max. Standby
83 mWmax. (CMOS Standby)
e Single +5 V supply +10% tolerance
e TTL compatible inputs and outputs
o Three-state outputs with OR-tie capability
o Electrostatic protection for all inputs and outputs
e Standard 32-pin Plastic Packages:
Skinny DIP (300 mi MB82B89-xxPSK
SOJ 300 mil MB82B89-xxPJ

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee ~0.51t0 47
Input Voltage on any pin with
respect t|:>agND Y Vn 351047
Output Voltage on any /O pin with
respect to GﬁD Vour ~051+7 v
Output Current lour +20 mA
Power Dissipation Pp 1.0 w
Temperature Under Bias Tons -10to +85 °C
Storage Temperature Range Tsta —45to +125 °C

Note: Permanent device damage may occur if absolute ratings are ded.

Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copy'lght@ 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, inc.

Plastic Package
(LCC-32P-M02)

Plastic Package

(LCC-32P-M04)

Pin Assignment

(TOP VIEW)

Ne [O1 32[] vce
NC []2 31[] A7
A [Os 30[J cs2
As Qs 290WE
mM Os 28] A8
A3 (s 27 A9
a2 07 26[] A10
Al [Os 25[] A1
A 0o 24[JOE
A2 O 1o 23[] A14
A13 11 22[TS1
o1 12 21[J voe
o2 [ 13 2017 vos
o3 [ 14 19[] vor
o4 [ 15 18] vos
GaND ] 16 171 vos

Thie device contains circultry to protect the inputs against

damage due to high static voltages or electric fields. However, it
is advised that normal precautions be taken to avold application
of any voitage higher than maximum rated voltages to this high
impedance circuit.
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MB82B008-25
1M-BIT HIGH-SPEED BiCMOS SRAM

128K Words x 8 Bits BICMOS High-Speed Static @@ @
Random Access Memory Q§® @@
The Fujitsu MB82B008 is a high-speed static random access memory organized as @&
131,072 words x 8 bits and fabricated with CMOS technology. BICMOS technology is %®@

used in the peripheral circuits to provide lower power dissipation and higher speed. To @
obtain smaller chip size, the cells use NMOS transistors and resistors. \

The MB82B008 is housed in a 400 mil plastic SOJ package. All pins are TTL
compatible and a single +5 V power supply is required.

The MB82B008 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

e Organization: 131,072 words x 8 bits
e Static operation: no clocks or timing strobe required
e Access time: taa = tacs = 25 ns max. (MB82B008-25) Plastic Package

e Low power consumption: 715 mW max. (Operating) (LCC-32P-MXX)
138 mW max. (TTL Standby)
83 mW max. (CMOS Standby) Pin Assignment

e Single +5 V power supply +10% tolerance (TOP VIEW)
o TTL compatible inputs and outputs

o Three-state outputs with OR-tie capability

o Electrostatic protection for all inputs and outputs

e Standard 32-pin Plastic Package: A O 32[]A
SOJ (400 mil) MB82B008-xxPJ A O 31[JA
A Os 30[d A
: : A O4 29[] A
Absolute Maximum Ratings (See Note) = Os 2801 oF
Rating Symbol Value Unit :g E ‘75 ;;g :;g
Supply Voltage Vee —0.510 +7 v vec s 251 GND
Input Voltage on any pin with GNDQjo 24 vee
regpem to GND YP Vin 351047 v o O1o 23 vo
— o 011 220 vo
Output Voltage on any /O pin with —
respect to GRD Vour 0510 +7 v WE 12 21(1 A
A O3 2000 A
Output Current lour +20 mA A O 190 A
Power Dissipation Po 1.0 w A O 18] A
- A O 17[J A
Temperature Under Bias Taas -10to +85 °C
Storage Temperature Range Tsta —4510 +125 °C
Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exp to absoll i rating conditions for ex-
tended periods may affect device reliability. “This device contains ircultry to protect the | et

nputs agal
dmm to high static voltages or electric fields. However, it
:' mmhv:rdwmmlmbem:nwavddapmﬁm
any voltage higher than maximum rated voltages to this high
impedance circuit.

Copyright © 1980 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB82B009-25
1.152M-BIT HIGH-SPEED BiCMOS SRAM

128K Words x 9 Bits BiCMOS High-Speed Static

Random Access Memory Q@QQ%@@@

The Fujitsu MB82B009 is a high-speed static random access memory organized as @ @»
131,072 words x 9 bits and fabricated with CMOS technology. BICMOS technology is ®%

used in the peripheral circuits to provide lower power dissipation and higher speed. To @

obtain a smaller chip size, the cells use NMOS transistors and resistors. \
The MB82B009 is housed in a 400 mil plastic SOJ package. All pins are TTL
compatible and a single +5 V power supply is required.

The MB82B009 is ideally suited for use in large computers and other applications
where fast access time, large capacity, and ease of use are required. The device offers
the advantages of low power dissipation, low cost, and high performance.

e Organization: 131,072 words x 9 bits

e Static operation: no clocks or timing strobe required

e Access time: taa = tacs = 25 ns max. (MB82B009-25)
o Low power consumption: 715 mW max. (Operating)

138 mW max. (TTL Standby)

83mWmax. (CMOS Standby) rotivor s
e Single +5 V power supply +10% tolerance
o TTL compatible inputs and outputs P‘z‘é‘;ﬁ%’m

o Three-state outputs with OR-tie capability
Electrostatic protection for all inputs and outputs

Standard 36-pin Plastic Package:
SOJ (400 mil) MB82B009-25PJ

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Veo 051047 \' T.B.D.
Input Voltage on any pin with
regpect to gND ye Vn 835t +7
Output Voltage on any VO pin with
respect to GﬁD Vour 05w +7 v
Output Current loutr +20 mA
Power Dissipation Po 1.0 w
Temperature Under Bias Taus -10to +85 °C
Storage Temperature Range Tsta -45to +125 °C

Note: P davice damage may occur if absolute maximum ratings are exceeded.

Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB82B201-25/-35

4M-BIT HIGH-SPEED BiCMOS SRAM

4M-Bit (x1 or x4) Configurable BiCMOS High-Speed Static
Random Access Memory

The Fujitsu MB82B201 is a 4M-bit high speed static random access memory
fabricated with CMOS technology. The memory organization of MB82B201 can be
configured to 1 bit or 4 bits with the MOD pin. BICMOS technology is used in the
peripheral circuits to provide lower power dissipation and higher speed. To obtain a
smaller chip size, the cells use NMOS transistors and resistors.

The MB82B201 is housed in a 400 mil plastic SOJ package. All pins are TTL
compatible and a single +5 V power supply is required

The MB82B201 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

4,194,304 words x 1 bit (MOD = H Input) or
1,048,576 words x 4 bits (MOD = L Input)

o Static operation: no clocks or timing strobe required

e Organization:

e Access time: taa = tacs = 25 ns max. (MB82B201-25)
taa = tacs = 35 ns max. (MB82B201-35)
e Low power consumption: 660 mW max. (Operating)
138 mW max. (TTL Standby)
83 mWMax. (CMOS Standby)

o Single +5 V power supply +10% tolerance

o TTL compatible inputs and outputs

o Three-state outputs with OR-tie capability

o Electrostatic protection for all inputs and outputs

e Standard 32-pin Plastic Package:

SOJ (400 mil) MB82B201-xxPJ

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee -0.5t0 +7 \)
M oga,n any pin with Vn 351047 v
g:m \tlgltage on any VO pin with Vour 051047 v
Output Current lout +20 mA
Power Dissipation Po 1.0 w
Temperature Under Bias Taus -10to +85 °C
Storage Temperature Range Tsta -45to +125 °C
Note: Perrnanent device damage may occur if absol ratings are ded

should be icted to the conditions as detailed in the operation
secnons of this data sheet. Exp to absol rating conditions for ex-

tended periods may affect device reliability.

Copyright © 1890 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.

Plastic Package
(LCC-32P-MXX)

Pin Assignment
(TOP VIEW)

4M x 1

A9 A19 [ A2
A18  A18 [ A3
A7 A170 A4
A16  A16 [ AS
A15  A15[ A6
A20 TS O A21
TS o1 O
vee  veel GND
GND GNDOJ vCce
DIN 1020 DOUT
WE WE QO A7
A4 A14 [ A8
A13 A13[ A9
A12  A12[ A0
A1t A1 O A1
A10  A10 [ MOD

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields.
However, it is advised that normal precautions be taken to
avold application of any voitage higher than maximum rated
voitages to this high impedance circuit.
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MB82B206-25/-35
4M-BIT HIGH-SPEED BiCMOS SRAM

1M Words x 4 Bits BICMOS High-Speed Static
Random Access Memory

The Fujitsu MB82B206 is a high-speed static random access memory organized as &®® @@
1,048,576 words x 4 bits and fabricated with CMOS technology. BICMOS technology is @

used in the peripheral circuits to provide lower power dissipation and higher speed. To @»
obtain a smaller chip size, the cells use NMOS transistors and resistors. ®®

The MB82B206 is housed in a 400 mil plastic SOJ package. All pins are TTL
compatible and a single +5 V power supply is required.

The MB82B206 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

o Organization: 1,048,576 words x 4 bits
e Static operation:  no clocks or timing strobe required
o Access time: taa = tacs = 25 ns max. (MB82B206-25) Plastic Package
taa = tacs = 35 ns max. (MB82B206-35) (LCC-36P-MXX)
o Low power consumption: 660 mW max. (Operating)
138 mW max. (TTL Standby) Pin Assignment
83 mWmax. (CMOS Standby) (TOP VIEW)

o Single +5 V power supply 10% tolerance
e Separate data input and output

e TTL compatible inputs and outputs
’ - P . A 1 36 ]A
o Three-state outputs with OR-tie capability A Oz as[ ] A
o Electrostatic protection for all inputs and outputs A s 34 ] A
o Standard 36-pin Plastic Package: A 14 33[]A
SOJ (400 mil) MB82B206-xxPJ A [Os 1A
[ E 6 31 % OE
DiIN1 7 30 DIN3
Absolute Maximum Ratings (See Note) DOUTH E 8 29 5] DOUT3
vee 9 28(_1 GND
Ratil
ating Symbol Value Unit e 10 270 vee
Supply Voltage Vee -0.510+7 v pouT2 [] 11 261 DouTs
Input Voltage on any pin with oz [12 25 ] DiNg
respect to ?:‘ND Vn 351047 v WE []13 24 ] A
Output Voltage on any /O pin with A C]14 23 1A
respect to GND Vour —0.510+7 v A E 15 22 % A
A 16 21 A
Output Current lout +20 mA A 117 20 1A
Power Dissipation Po 1.0 w A 18 191 NC
Temperature Under Bias Tans -101to +85 °C
Storage Temperature Range Tsta -45 to +125 °C
Note: P t device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be icted to the conditions as detailed in the operation
sections of this data sheet. Exp to absolut i rating conditions for ex-
tended periods may affect device reliability. This device contains circultry to protect the Inputs against

lamage due to high static voltages or electric flelds. However, it
Is advised that normal precautions be taken to avoid application
of any voltage higher than maximum rated voltages to this high
impedance circuit.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, inc.
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Section 3

Low Power CMOS SRAMs — At a Glance

Maximum
a o " Packag
Page Device Time(ns) (Organization) Options
33 Low-Power CMOS SRAMSs Product Cross Reference
3-5 MB8464A-80,-80Land LL 80 65536 bits 28-pin Plastic DIP, Sk DIP, SOP
-10,-10LandLL 100 (8192 x 8) 32-pad Ceramic LCC
-15,-15LandLL 150
3-17 MB84256A-70, -70Land LL 70 262144 bits 28-pin Plastic DIP, Sk DIP, SOP, TSOP
—10,-10LandLL 100 (32768 x 8)

-12,-12LandLL 120
—-15,-15LandLL 150

3-29 MB841000-80, ~80L 80 1048576 bits 32-pin Plastic DIP, SOJ
-10, -10L 100 (131072 x 8)
-12,-12L 120
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Low-Power CMOS SRAMSs Product Cross Reference

64K, 256K, and 1M Static RAMs

Fujitsu Part Numbers
MB8464A MB84256A MB841000
Vendors (8K x 8) (32K x 8/OE) (128K x 8/OE)
" . HM6264 and
Hitachi 6264A HM62256 HM628128
Mitsubishi M5M5165 M5M52256 M5M51008
Motorola MCM6064 MCM60256
NEC uPD4464 uPD43256A uPD431000A
MSM51256 and
OKI MSM5165 51257
Samsung KM6264 KM62256 KM681000
Sharp LH5164 LH51256
Sony CXK5864 CXK58257 CXK581000
: TC5565 and TC55256 and

Toshiba 5563 55257 TC551001
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MB8464A-80/-80L/-80LL/-10/-10L/-10LL/-15/-15L/-15LL
CMOS 64K BIT LOW POWER SRAM

8K Words x 8 Bits CMOS Static RAM with Low Power and
Data Retention
The Fujitsu MB8464A is a 8,192 words x 8 bits static random access memory
fabricated with a CMOS silicon gate process. The memory uses asynchronous
circuitry and may be maintained in any state for an indefinite period of time. Allpins are
TTL compatible and a single +5 V power supply is required.
The MB8464A has low power dissipation, low cost, and high performance, and it is P"“ﬁ,’,,'g:,ﬁ‘_ ::‘I;:GE PLA;:'C”';A:KAGE
ideally suited for use in microprocessor systems and other applications where fast -28P-Mo4
access time and ease of use are required.
o Organization: 8,192 words x 8 bits
e Access time: 80 ns max. (MB8464A-80/-80L/-80LL)
100 ns max.  (MB8464A-10/-10L/-10LL)
_ _ 150nsmax.  (MBB464A-15/-15L/-15LL) PLASTIC PACKAGE ~ CERAMIC PACKAGE
e Static operation: no clock required FPT-28P-M02 LCC-32C-A02
o TTL compatible inputs and outputs
o Three-state outputs
° Cf)mmon data inputs and outputs PIN ASSIGNMENT
o Single +5 V power supply +10% tolerance
e Lowpowerstandby: 11 mW max. (MB8464A-80/-10/-15) NC O 28 O vee
0.55 mW max. (MB8464A-80L/-10L/-15L) Az 2 7P wE
0.55 mW max. (MB8464A-80LL/-10LL/-15LL) ; g : 2 | os
o Data retention current: 1 mA max. (MB8464A-80/-10/-15) as s ;i F) Ao
25 PA max. (MB8464A-80L/-10L/-15L) me 2 B an
2 pAmax. at0°Cto 40°C A E 7 ropvew 2P %
(MB8464A-80LL/-10LL/-15LL) ~d: 21 g_‘
o Data retention: 2.0 V min. a0 32 =] °.,§l
o Standard 28-pin Plastic Packages: vor of 11 18 B w07
DIP (600mi)  MB84B4AXX(LLL)P oo ] 15 e
Skinny DIP (300 mil) ~ MBB464A-xx(LALL)PSK —g g =
SoP (450 mil) MBB8464A-xx(L/LL)PF
e Standard 32-pad Ceramic Package: A2 NC WE
Lcc (metal seal) ~ MB8464A-xx(L/LL)CV A7 NC_Jvce ] CS2
) ‘.1.3.:.4' ;2243‘.@.:
Absolute Maximum Ratings (See Note) . [52 [=]%
as[e 28] A9
Rating Symbol Value Unit ml7 i Fojan
7 2 ne
Supply Voltage Vee -0.510+7.0 v z :%j TOP VEW ":Zs 21“,
Input Voltage Vin —0.5" to Vg +0.5 \" a [ 10} '.:_;. =
Output Voltage Vour —0.510 Vg +0.5 \ N‘g %j ’__?3: g
= 21
Temperature Under Bias Tans -101to +85 °C vor1 | 13 HEH L2
. 6T sk, FaTioToot
Storage Temperature | Ceramic T —6510 +150 oG VG2 JGND | v04 | vOs
Range Plastic ste —4510 +125 w3 NC 05
* —2.0 V for pulse width less than 20 ns.
Note: Permanent device damage may occur if absolut i ratings are ded
Functionalf P d; shhouldEbe i ;ti;o ﬂlle conditions as de'ailedm;n the Q‘geration ;‘hh devme ea)mnztlgnhe ;mu ;:g ;::nm m rlmls d:aalnst -
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- “'“9’ Howeve
tended periods may affect device reliability. . Wm::;h’:’lﬁ:“w‘“m‘;‘:ﬁw:;ﬁmﬂﬁﬁ“
invedance circuit.

Copyright © 1890 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB8464A-80/80L/80LL
MB8464A-10/10L/10LL

MB8464A-15/15L/15LL
Fig. 1 — MB8464A BLOCK DIAGRAM
Az O—— +—O0 V.
A1y O———] <«—OGND
Aso Oy . .
Ay O———— ADDRESS ROW 256 x 32 x 8
A, O0———— BUFFER | ° | DECODER | ° MEMORY CELL
ARRAY
A7 o————— [ .
As O————
As O————
T CS L2 Ll L]
Ay O—
A O———  DDRESS . /O GATE
A: O—1 "ByFFER . &
A, O— . COLUMN DECODER
Ay O———rq
T CS L] . L]
OFE 0———
. BUFFER DATA I/O BUFFER l«— CS
WE O———
S —qd T[> VO, 1O 1Os /04 /O VOx 15 1O
CSz 1 2 3 4 5 6 7 '8
TRUTH TABLE
CS, [ Cs, | OE | WE MODE SUPPLY CURRENT | 1O PIN
H X X X _| NOT SELECTED leg HIGH-Z
X L X X | NOT SELECTED lsg HIGH-Z
L H H | H | Doy DISABLE log HIGH-Z
N H L H | READ loc Dour
L H X L WRITE lec D
CAPACITANCE (r:=25°C, 1= 1MHz)
Parameter Symbol Min Typ Max Unit
/O Capacitance (Vio=0V) Cwo pF
Input Capacitance (Vin=0V) Cw pF




MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

RECOMMENDED OPERATING CONDITIONS

(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 Vv
Ambient Temperature Ta 0 70 °C

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
MBB8464A- |MB8464A-80L/80LL,

Parameter Symbol 801015 10LAOLLASLASLLE gy Test Condition
Min Max Min Max
€S.:0.2V, CS;2Vee 0.2V
2 0.1 mA 2 ) o= e
Standby Supply Current o (CS2<0.2V or CSz2Vec —0.2V)
Isee 3 3 mA | CS§,=Vior CS,=Vy.
. CS,=Vy, CSx=Vi
Active Supply Current locy 50 50 mA VizVin OF Vi, lour=OmA
. Cycle=Min., Duty=100%
Operating Supply Current leca 60 60 mA lour=OmA
Input Leakage Current Iy -1 1 -1 ~1 pA | Vw=0Vto Vec
Vio=0V to Vee
Output Leakage Current luo -2 2 -2 2 pA | CSi=Viior CS,=V\ or
OE=V,y or WE=V,
Input Low Voltage ‘ Vi -2.0*| 08 -2.0" 0.8 \
Input High Voltage Vin 2.2 |[Vec+03] 22 Veet03 ]| V
Output High Voltage Vou 24 24 V | lov=—1.0mA
Output Low Voltage Vou 0.4 0.4 V | la=2.1mA

* —2.0V Min for pulse width less than 20ns. (V. Min.=—0.3V at DC level)

Fig. 2 - AC TEST CONDITIONS
<Output Load > +5V

o Input Pulse Levels: 0.6V to 2.4V
¢ Input Pulse Rise and Fall Times: 5ns (Transient Time between 0.8V and 2.2V) R
« Timing Reference Levels: Input  : V,=0.8V, Vjy=2.2V Dour
Output : Vo=0.8V, Vou=2.0V (¥O)
o Output Load: c* R
R, R. C. Parameters Measured I

Load I | 1.8kQ| 990Q | 100pF| except tez, torz, tonz, torz, twiz @nd twwz = =
Load I} 1.8kQ| 990Q | 5pF | toiz, toiz, tomz, tonz towz twiz, and twwz

* Including jig and stray capacitance
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MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

READ CYCLE
MB8464A- MBB464A- MB8464A-
Parameter Symbol 80/80L/80LL 10/10L/10LL 15/15L/15LL Unit
Min Max Min Max Min Max
Read Cycle Time the 80 100 150 ns
Address Access Time tan 80 100 150 ns
‘CS, Access Time tacy 80 100 150 ns
CS; Access Time tacz 80 100 150 ns
Output Enable to Output Valid toe 35 45 55 ns
Output Hold from Address Change ton 10 10 10 ns
Chip Select to Output Low-Z*! toz 10 10 10 ns
Output Enable to Output Low-Z*! toz 5 5 5 ns
Chip Select to Output High-Z*! tonz 35 35 40 ns
Output Enable to Output High-Z*' tonz 30 35 40 ns
READ CYCLE TIMING DIAGRAM **
READ CYCLE [*®
tac
ADDRESS X X
t
to” AA )
Dour PREVIOUS DATA VALID X X X DATA VALID
READ CYCLE Ii*
the
ADDRESS X s
tan
cs N /
= tacy tonz? =
—— tc" ___-‘ HZ
os. ’ T ANAAARANARNNN
ter! tonz! ——w]
3 N ML
ety — to”
ja— 107!
Doy ~ HIGHZ = DATA VALID HIGH 2

Note:

*2 WE is high for Read Cycle. o
*3 Device is continuously selected, CS,=OE=V,, CS;=Vi.
*4 Address valid prior to or coincident with CS; transition low, CS; transition high.

*1 Transition is measured at the point of +500mV from steady state voltage.




MB8464A-80/80L/80LL
MB8464A-10/10L/10LL

MB8464A-15/15L/15LL
WRITE CYCLE
MB8464A- MB8464A- MBB8464A-
Parameter Symbol 80/80L/80LL 10/10L/10LL 15/15L/15LL Unit
Min Max Min Max Min Max
Write Cycle Time twe 80 100 150 ns
Address Valid to End of Write taw 60 80 100 ns
Chip Select to End of Write tew 60 80 100 ns
Data Valid to End of Write tow 30 35 40 ns
Data Hold Time ton 5 5 5 ns
Write Pulse Width twe 60 70 90 ns
Address Setup Time tas 0 0 0 ns
Write Recovery Time twa 5 5 5 ns
Write Enable to Output Low-Z*! twiz 5 5 5 ns
Wirite Enable to Output High-Z* twhz 30 35 40 ns
WRITE CYCLE TIMING DIAGRAM *?
WRITE CYCLE | : WE CONTROLLED
twe
ADDRESS X
taw twr =
OF LLLN S LSS
tow
CIEEANNNANNNY N/ 7/ /77777
1cw
cs. LLLNLLS NOONONNNNNANNNNN
= s twe
WE NN\ 1.
tow
D HiGH-Z 4 DATA IN VALID HIGH-Z
—»l et ‘-——- twiz!
Do KKK K KKK e

Note: *1 Transition is measured at the point of $+500mV from steady state voltage.
*2 If OE, CS, and CS; are in the READ Mode during this period, I/O pins are in the output state so that the input signals
of opposite phase to the outputs must not be applied.
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MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

WRITE CYCLE Il : CS; CONTROLLED*

two
ADDRESS X X
taw
o [/// t////////7/7/7///////// V(L
25 tew twa -
cs, N %
tew
cs. / \
twe
WE AR N[
tow ton
D HIGH-Z e e 4 DATA IN VALID }——M
Dour HIGH-Z -_u-lm—v—> HIGH-Z

WRITE CYCLE Il : CS, CONTROLLED*?

ADDRESS X

taw
o€ SN
tcw
CTREANNNANNN L
tAS t(:w il thl -

cs. 1% N

WE AAANRANNNNN N
D HIGH 2 s e — Dt;:”A IN VALID ﬁ———w
Dour HIGH-Z ‘_-‘/—v—v—} HIGH-Z

Note: *1 If OE, CS.and WE are inthe READ Mode during this period, I/O pins are in the output state so that the input signals
of opposite phase to the outputs must not be applied.

*2 fOE, CS, and WE are in the READ Mode during this period, I/O pins are in the output state so that the input signals
of opposite phase to the outputs must not be applied.

*3 Transition is measured at the point of £500mV from steady state voltage.
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MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

Parameter Symbol Min Typ Max Unit
Data Retention Supply Voltage Vor 2.0 55 v
Standard 1.0 mA
Data Retention :
Supply Current*? L-Version lor 1.0 25 iy
LL-Version*3 1.0 2.0 RA
Data Retention Setup Time tors 0 ns
Operation Recovery Time ta tre ns

Note: *2 CS, controlled: Vor=3.0V, CS.<0.2V

CS, controlled: Vpr=3.0V, CS,2Vpr —0.2V (CS:<0.2V or CS;2Vps —0.2V)
*3 Vpr=3.0V, Tx=0°C to 40°C

DATA RETENTION TIMING
DATA RETENTION | : CS, CONTROLLED
}e———— DATA RETENTION MODE
X 45V 4.5V
Vee \L ________ v_m _________ / Vi
tors = ta
—— e
2.2V C5,2Vpe—0.2V [ Y22v
os ! \
DATA RETENTION Ii : CS, CONTROLLED
je———— DATA RETENTION MODE
) 4.5V 4.5V
Vee e Vor o /
‘m —J _—— tR
cS,
0.4V CS,<0.2V 0.4V /
L] T
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MB8464A-80/80L/80LL

MB8464A-10/10L/10LL
MB8464A-15/15L/15LL
Fig. 3 - NORMALIZED POWER SUPPLY Fig. 4 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE CURRENT vs. AMBIENT TEMPERATURE
>
-
>
£ 10 T 10
%) g -
Q 7]
2 09 - 2y 09
NZ loce 4 T,=25°C ik Veo=5.5V
I 08 ] S o8 tove = min.
s e T
% 8 [ b 8
2% 07 z= 07
H -3
4 o § 06
45 475 50 525 55 0 20 40 60 80
Vee, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C)
Fig. 5— NORMALIZED POWER SUPPLY Fig. 6 - NORMALIZED POWER SUPPLY
CURRENT vs. CYCLE TIME CURRENT vs. AMBIENT TEMPERATURE
> >
.} -
a 1.0 a 1.0
o N Ta=25°C o ~
3, o0s AN Veo=5.5V B, e Voo = 5.5V
8z N 0g ]
SE 06 S~ NE o1 |— 4
5 TN g 5
z© 04 z©
o) o
z =z
§ 02 § 0.01
0.1 1 10 0 20 40 60 80
teye, CYCLE TIME (us) T., AMBIENT TEMPERATURE (°C)
Fig. 7 — NORMALIZED ACCESS TIME Fig. 8 - NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
o ITA = 2'5°C =)
w tans tacty tace N
~N 1.0 AAy TACT ~N 1.0 o
o § - ——
z o —~— < —T " Voo - 45V
SWos £ =Y o8
= oc=
g = g = tan, tact, tace
29 0.6 =% 06
<8 <8
_gig 0.4 3 Q 04
2 o2 2 o2
: 3
45 475 50 525 55 0 20 40 60 80
Vee, SUPPLY VOLTAGE (V) T, AMBIENT TEMPERATURE (°C)
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MB8464A-80/80L/80LL

MB8464A-10/10L/10LL
MB8464A-15/15L/15LL
(Suffix: P)
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-28P-M02)
sinlnlinisinlininliaininisluls) 15"MAX
5432.010
INDEX (13.8:0.25) .600(15.24)TYP
U0 oOoOoOOooOoOgoOguou /
l.—1 407+0%(35 737020y _| 1010+.002
012 ~0.30 (0.25+0.05)
. — «ozo 0.50
A~1 .062(1.58)MAX ——1 1039757 (0.9970-99)
I | f
Y j .195(4.96)MAX
J L .118(3.00)MIN
+ 020
’°ﬂ5’_“_’u —J L gty .020(0.51)MIN
Q. 5200 50 -
©1988 FUJITSU LIMITED D28006S-2C E\:;l‘z:s(il:ri‘lfi::e(ers'
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MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

PACKAGE DIMENSIONS

(Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-28P-M04)

-——Laszi’;g‘,’g(as.setg:gg)—i—’
ol N e T s T s T s T s 0 s S e T s YO e B e e

INDEX-1
0 o) 1260+.010 .300(7.62)
(6.60£0.25) TYP
1
INDEX-2 ™ Ao o o LT G T L G T T G 63
034+ 912 0501912
— (0.25+0.05)
10.86339) (1.27+339
.207(5.25) MAX
1118(3.00) MIN
os01.27) | | || 100258 ||_ 018+ 003 02000.51) MIN
MAX TP (0.46+0.08)
Dimensions in
© 1988 FUNTSU LIMITED D28018S-2C inches (millimeters)

3-14




MB8464A-80/80L/80LL
MB8464A-10/10L/10LL
MB8464A-15/15L/15LL

PACKAGE DIMENSIONS (Cont’d)

(Suffix: PF)
28-LEAD PLASTIC FLAT PACKAGE 110(2.80) MAX
(Case No.: FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
le———699% 310117.75 7328 [STAND OFF)
ot
465+.012
(11.80+0.30) 402+.012
339+.008 (10.20+0.30)
INDEX (8.60+0.20)
EELELELLL
U L (0.80+0.20)
.050(1.27) 018+.004
TYP 1645201012 #0050 13)@ .006+.002

. ___ 10755005
E Details of “A” part |
- ) ! 008(0.20) |
T | |
[ |
.004(0.10) i ¥ |
i -(.024(0.60) :
e 650(16.51) REF | .007(0.18)
i MAX |
I 0270068 !

]
Lo____Max___,

Dimensions in
©1988 FUNTSU LIMITED F28011S-3C inches (millimeters)
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MB8464A-80/80L/80LL

MB8464A-10/10L/10LL
MB8464A-15/15L/15LL
’
PACKAGE DIMENSIONS (Cont’d)
(Suffix: CV)
32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-32C-A02)
"PIN NO.1 INDEX €.040(1.02)TYP .360(9.14)TYP
(3PLCS) C.015(0.38)TYP
~
4 g F 4100(2.54‘TYP gotpoou
= = !
H *PIN NO.1 5 :
= INDEX
6507910 [ R.008(0.20) = ' 460(11.63)
(13.97 Y025, = TYP(32PLCS) ¢ 400(10.16)
27 ~0.13' || 4 TvYp
= .025+.005 0 | ‘
=5 - (0.64:0.13)} =
B‘l_l !
/ anno0007 e
+.010 U |..04501.14) (1.27+0.15)
4507 0 065(1.651 VP ] :050£.006 | | .045(1.14)TYP
(11.43*025, TYP (1.27+0.15)
Y-0.13 .085(2.16) 300(7.62)TYP
MAX ’ '
Dimgnsions in inches
* Shape of PIN NO. 1 INDEX: Subject to change without notice. (millimeters)
©1988 FUJITSU LIMITED C32011S-3C
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September 1990 (,0
Edition 2.0 . FU] ITSU

DATA SHEET

MB84256A-70/70L/70LL/-10/10L/10LL/-12/12L/12LL/-15/15L/15LL
CMOS 256K-BIT LOW POWER SRAM

32K Words x 8 Bits CMOS Static Random Access Memory
with Data Retention

The Fujitsu MB84256A is a 32,768 words x 8 bits static random access memory
fabricated with a CMOS silicon gate process. The memory utilizes asynchronous
circuitry and may be maintained in any state for an indefinite period of time. All pins are
TTL compatible and a single +5 V power supply is required.

The MB84256A has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

PLASTIC PACKAGE

DIP-28P-M02
o Organization: 32,768 words x 8 bits

o Access time: 70 ns max. (MB84256A-70-/-70L/-70LL)
100 ns max. (MB84256A-10/-10L/-10LL)
120 ns max. (MB84256A-12/-12L/-12LL)
150 ns max. (MB84256A-15/-15L/-15LL)

e Static operation: no clock required
e TTL compatible inputs and outputs
o Three-state outputs

PLASTIC PACKAGE
DIP-28P-M04

o Single +5 V power supply +10% tolerance

o Low power standby:
CMOS level 5.5 mW max. (MB84256A-70/-10/-12/-15)
0.55 mW max. (MB84256A-70L/-70LL/-10LL,
-12L/-12LL/-15LL)

PLASTIC PACKAGE
FPT-28P-M02
TTL level 16.5 mW max.  (MB84256A-70/-70L/-70LL/-10L/-10LL,
( -12/-12U-12LL-15U-15LL) *TSOP packages: PFTN/PFTR
e Data retention: 2.0 V min.
e Standard 28-pin Plastic Packages: PIN ASSIGNMENT
DIP (600 mil) MB84256A-xx(L/LL)P
Skinny DIP (300 mil) MB84256A-xx(L/LL)PSK
SOP MB84256A-xx(L/LL)PF A 28 [ Vee
TSOP (normal bend) MB84256A-xx(L/LL)PFTN a2 5 W
TSOP (reverse bend) MB84256A-xx(L/LL)PFTR = 2
7 3 26 3 A
Y] == A 253 A
. N = 3 24 A
Absolute Maximum Ratings (See Note) =K o=
Al 7 23 O
Rating Symbol Value Unit ads PV O Al
Supply Voltage Vee -0.5t0+7 \" = 20 &
AL 10 [ 10,
Input Voltage Vin —0.5to Vgg +0.5 Vv o, 1 :: [ o,
Output Voltage Vio —0.5to Vge +0.5 \ o, 12 173 VO
o] 13 163 105
Temperature Under Bias Taias —40to +85 °C GND[] 14 15 [ VO«
Storage Temperature Range Tsta —40to +125 °C
Note: P device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operation This device contains circuitry to protect the inputs against
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- damage dus to high static voltagas or electric fields. However, it

Is advised that normal precautions be taken to avoid application
of any voltage higher than maximum rated voltages to this high
impedance circuit.

tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.



MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

Fig. 1 - MB84256A BLOCK DIAGRAM

A O————i
Ay O ] <+——O GND
Ay O——1 ADDRESS ROW N 256 x 128 x 8
A, O———1 BUFFER DECODER MEMORY CELL ARRAY
As O——— .
Ay O——
Ay [ o
T cs e o o
A O
Ay O
Aw O————1 ,AppRESS . VO GATE &
VN cammm— L] COLUMN DECODER
Az O———1 BUFFER .
Aﬂ O—
AIA O—
108 e o o
Ot O———
— BUFFER DATA I/0 BUFFER je— CS
WEO————]
o] M VO, VOs  VOs VO,
VO, 1O¢ 1/Os /O
TRUTH TABLE
os | oE | wE MODE S VO PIN
H X X Not Selected lss High-Z
L H H Dour Disable lec High-2
L L H Read lec Dour
L X L Write loc D
CAPACITANCE (Tu =25°C, 1= 1MH2)
Parameter Symbol Min Typ Max Unit
/O Capacitance (Vo = 0V) Cwo 8 pF
Input Capacitance (Vix = 0V) Cw 7 pF

3-18




MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

RECOMMENDED OPERATING CONDITION

(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 50 55 \
Ambient Temperature | Ta 0o 70 °C

DC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

MB84256A-70/10 MB84256A-70L/70LL
Parameter Symbol Test Condition n2/15 IIOLIII10 5%152&1 2L unn
Min Max Min Max
%) CS 2 Vec-0.2V 1 0.1 mA
Standby Supply Current —
lss2 CS =V 3 3 mA
. Vin = Viwor Vi,
1 YN 60 60 mA
Active Supply Current et TS = Vi lour = OmA
. -70 Cycle = Min. 80 80
Operating Supply lece Duty = 100% mA
Current 101215 lour = OmA 70 70
Input Leakage Current Iy Vin =0Vto Vee -1 1 -1 1 HA
Vo =0V to Vee
Output Leakage Current luo CS=Vu -1 1 -1 1 HA
6E =V|H orWE =V||.
Input High Voltage Vin 22 Vec +0.3 22 Vee +0.3 \
Input Low Voltage ' -30* 08 30" 0.8 \"
Output High Voltage Vou lon = —1.0mA 24 24 v
Output Low Voltage Vo lov = 2.1mA 04 0.4 v
Note: All voltages are referenced to GND.
+. —3.0V min. for pulse width less than 20 ns.(V,. min. = 0.3V at DC level.)
Fig. 2 - AC TEST CONDITIONS
¢ Output Load sv * Input Pulse Levels: 0.6V to 2.4V
+ * Input Pulse Rise & Fall Times:  5ns (Transient between 0.8V and 2.2V)
¢ Timing Reference Levels: Input: Vi =0.8V, Viy=2.2V
R Output: Vo =0.8V, Vou=2.0V
1
* Including Jig and stray capacitance
Dour
(o) . R, Ry R. C. Parameters Measured
C
I L LoadI | 1.8KQ | 9909 | 100pF | except towz, toz, tonz tonz, twiz, and twz
Loadll | 1.8KkQ | 990 | spF touz. touz, towz, towz, twiz, and twnz
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

AC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)
READ CYCLE *'

MB84256A- MB84256A- MB84256A- MB84256A-
Parameter Symbol |__7070L70LL | 100LAOLL | 1272L12LL | 1SASLASLL | yoy
Min Max Min Max Min Max Min Max
Read Cycle Time te 70 100 120 150 ns
Address Access Time *2 tan 70 100 120 150 ns
CS Access Time *3 tacs 70 100 120 150 ns
Output Enable to Output Valid toe 35 40 50 60 ns
Output Hold from Address Change ton 10 10 10 10 ns
Chip Select to Output Low-Z *4 torz 10 10 10 10 ns
Output Enable to Output Low-2Z *4 toiz 5 5 5 5 ns
Chip Select to Output High-Z *4 tonz. 25 40 40 50 ns
Output Enable to Output High-2Z *+ tonz 25 40 40 50 ns
READ CYCLE TIMING DIAGRAM *'
READ CYCLE 1: ADDRESS CONTROLLED*?
tac
ADDRESS >3
t .
ton >
Dour PREVIOUS DATA VALID i X X DATA VALID
I
READ CYCLE 2: TS CONTROLLED*®
- .
ADDRESS )iIC
tan
. N 4
tacs
- \cLz bHZ
OE NN g4
toe > ha— tonz —
Dour HiohZ ﬂ@ DATA VALID HiGH 2
m : Undefined

Note: *1 WE is high for Read cycle. —
*2 Device is continuously selected, CS = OE = V..
*3 Address valid prior to or coincident with CS transition low.
*4 Transition is measured at the point of +500mV from steady state voitage with specified Load 11 in Fig. 2.
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MB84256A-70/70L/70LL

MB84256A-10/10L/10LL

MB84256A-12/12L/12LL

MB84256A-15/15L/15LL

WRITE CYCLE *'*2
MB84256A- MB84256A- MB84256A- MB84256A-
Parameter Symbol | 7070L70LL | 10/0LAOLL | 12112LA2LL | 15SLASLL | yoy
Min Max Min Max Min Max Min Max
Write Cycle Time *3 twe 70 100 120 150 ns
Address Valid to End of Write taw 50 80 85 100 ns
Chip Select to End of Write tew 50 80 85 100 ns
Data Valid to End of Write tow 25 40 45 50 ns
Data Hold Time ton 0 0 0 0 ns
Write Pulse Width twe 50 60 70 90 ns
Address Setup Time tas 0 0 0 0 ns
Write Recovery Time *¢ twh 5 5 5 ns
WE 1o Output Low-Z *s iz 5 5 [ 5 ns
WE to Output High—2 * twhiz 25 40 40 50 ns
WRITE CYCLE TIMING DIAGRAM *' *2
WRITE CYCLE 1 : WE CONTROLLED
twe
ADDRESS o
taw je—— twn—
OE

al
/
/

L

je—— s twe
WE 1 \ o
r—-— tow ——— ton
D HIGH-Z 2 DATAVALD : HIGH-Z
twhz twiz

br X X X X XXX

m : Undefined

Note: *1If OE, CS are in the READ Mode during this period, I/0 pins are in the output state so that the input signals of opposite phase to
the outputs must not be applied.  ___
*2 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All write cycle are determined from last address transition to the first address transition of the next address.
*4 twa is defined from the end point of WRITE Mode..
*5 Transition is measured at the point of $£500mV from steady state voltage with specified Load I in Fig. 2.
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

WRITE CYCLE TIMING DIAGRAM *' *2

WRITE CYCLE 2: CS CONTROLLED

twe "3
ADDRESS )} H

Rl

twn "

al

ts

fe-»

———
N

twp

i \\\\\\\L 1/ /[

le——— tow ————] fa— to, —

HIGH-Z
DATA VALID s—

HIGH-Z

V. N}

D

o5
toz twhz *S

HIGH-Z N\ HIGH-Z

Dour )
m : Undefined

Note: *1If O, CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite phase to
the outputs must not be applied.
*2 It T3 goes high simultaneously with WE high, the output remains in high impedance state.
*3 All write cycle are determined from last address transition to the first address transition of the next address.
*4 twr is defined from the end point of WRITE Mode..
*5 Transition is measured at the point of £500mV from steady state voltage with specified Load II in Fig. 2.
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MB84256A-70/70L/70LL

MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL
(Recommended operating conditions otherwise noted.)
Parameter Symbol Min Typ Max Unit
Data Retention Supply Voltage *! Vor 20 55 v
Standard 1.0 mA
Data Retention Supply Current *2 L-Version lor 1.0 50
HA
LL-Version *3 1.0 5.0
Data Retention Setup Time tors 0 ns
Operation Recovery Time ta tc ns
Note: *1CS > Vpa 0.2V
*2 Vpor = 3.0V, CS 2 Vpr 0.2V
*3 Vor = 3.0V, Ta =40°C
DATA RETENTION TIMING
DATA RETENTION
l Data Retention Mode
Vee
45V Vor 45V
| N S ———
tors ta
€S2 Vpr—0.2V
cs 22V 2.2V
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

PACKAGE DIMENSIONS

(Suffix: P)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-28P-M02)

+.020
0607
(1.521389)

.018+.003
(0.46+0.08)

-100(2.54)
TYP

.020(0.51)MIN

©1988 FUJITSU LIMITED D28006S-2C

NONOOO00000nnn 15°MAX
543,010 )
INDEX (13.8:0.25) 600(15.24)TYP
LN
0000000 gOogog /
1.407*-098(35 73020 .010+.002
—o2 030 (0.25:0.05)
r—Aosz(LSB)MAX —] __.039:3’20 (039:3.50,
‘ \ T
] .195(4.96IMAX

.118(3.00MIN

Dimensions in
inches (millimeters)

(Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-28P-M04)

© 1988 FUNITSU LIMITED D28018S-2C

(0.25+0.05)

+.008, +0.20,
1302+ 998135.36 7 320 ————~
i T e T o T s T e Y s O e N e D i W e Y e O s O e |
INDEX-1
260+.010 .300(7.62)
O O (6.60+0.25) TYP
P
OB T T T I T T
+.012 +.012
034+ § 050+
0.86+330) 1.277339
\
207(5.25) MAX
.118(3.00) MIN
050(1:27) 1100(2.54) || 018+ 003 0200051 MIN
MAX ! T TYe (0.46+0.08)

Dimensions in
inches (millimeters)
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MB84256A-70/70L/70LL

MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL
PACKAGE DIMENSIONS (Continued)
(Suffix: PF)
28-LEAD PLASTIC FLAT PACKAGE 110(2.80) MAX
(Case No. : FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
699" 01017.75 7325 [(STAND OFF)
AHAAARAAAAAAAR
]
.465+.012
(11.80+0.30) .402+.012
INDEX 339+ .008 (10.20+0.30)
(8.60+0.20)

NEEELLEEEER ] E— A

mie

.050(1.27) .018+.004 —
TYP 104510.10)‘3‘Lw@ .006+.002
" ____10T5%008)
e Details of “A”" part i
- .008(0.20)

[=] 004(0.10) ]

{ ¥
! .024(0.60)

.650(16.51) REF .007(0.18)
MAX
.027(0.68)
Lo____Max___
Dimensions in
©1980 FUNTSU LIMITED F28011S-4C inches (millimeters)
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTN)

PIN ASSIGNMENT
(NORMAL BEND)
oE » 213 Aw
AnC] 23 20T
A 2 193 vo,
[ = P 183 vo,
o= -] 173 V0,
WE] 27 16 3 1o,
Vee 28 (MARKING 15[ VO,
= R R = e
Ao 2 133 Vo,
L = K] 123 vo,
[ = ) 113 vo,
A s 103 A
Al] s [=pY
A7 [ A
FPT-28P-M03 ) -
TOP VIEW
28-LEAD PLASTIC FLAT PACKAGE
(Case No. : FPT-28P-M03)
@ :— Details of “A"" part ‘i
N | 014(0.35) |
b= I MAX :
®\E INDEX } = ‘
= O | ,006 (0.15) }
LEAD No. ®/;—= | MAX
; .006(0.15) \ .010(0.25) ;
1T
@ e _
.528+.008 .315+.008
(13.40+0.20) (8.00+0.20)
. .465+.008 .281(7.15) .050(1.27) MAX
(11.80x0.20) .006 +£.002 REF (SEATED HEIGHT)
{0.15£0.05)
£ R 1juia|n|uininin|u|sin]s 1 |
.0217(0.55) 0(0) MIN
—l~030 1007 &1 004009 ® ]
.488+.008 .020+.004 (0.20£0.10) 009 @
(12.40+0.20) 0.560£0.10)
Dimensions in
©199ll FUIITSII llMITED F280188-3C inches (millimeters)
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTR)

PIN ASSIGNMENT
(REVERSE BEND)
[ = s|aA
Al s []=1Y
Alds 10 A
= 1 o,
=K 12| v0,
Al 2 133 vo,
AvC] 1 (MARKING 14 [JGND
Ve 28 FACE) 50,
we 27 18 Vo,
A 2 173 vo,
A]2s 180,
Y=g 19 21 10,
QE s 20T
22 A
FPT-28P-M04 2=
BOTTOM VIEW
28-LEAD PLASTIC FLAT PACKAGE
(Case No. : FPT-28P-M04)
7 7 Details of “A” part |
e @ I 1014(0.35) |
= | MAX |
8 3 INDEX | |
\:)/ O : 008(0.15) |
LEAD No. ('S5 = | MAX |
”A,,/ = | -008(0.15) l 010025) |
T
- 2
@
281(7.15)
488+ 008 020+.004 REF
{12.40%0.20) {0.50£0.10] 02171059)
(=] .004(0.10) ] .008+.004 -
5265610 1004(0.09) ®
006+ 002 .050(1.27) MAX
(1":585;)‘230280) (0.15£0.05) 315+.008 (SEATED HEIGHT)
2 C (8.00£0.20) ' | OO MIN
' (i?fi?f& (STAND OFF)
Dimensions in
©1990 FUITSU LIMITED F28019S-3C inches (millimeters)
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July 1990
Edition 2.0

DATA SHEET

P
FUJITSU

MB841000-80/-80L/-10/-10L/-12/-12L
CMOS 1M LOW POWER SRAM

128K Words x 8 Bits CMOS Static Random Access
Memory with Data Retention

The Fujitsu MB841000 is a 131,072 words x 8 bits static random access memory
fabricated with a CMOS silicon gate process. The memory uses asynchronous
circuitry and it may be maintained in any state for an indefinite period of time. All pins
are TTL compatible and a single +5 V power supply is required.

The MB841000 has low power dissipation, low cost, and high performance, and it is
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

e Organization: 131,072 words x 8 bits

e Access time: 80 ns max. (MB841000-80/80L)
100 ns max. (MB841000-10/10L)
120 ns max. (MB841000-12/12L)

e Static operation: no clock required

e TTL compatible inputs and outputs

e Three-state outputs

e Single +5 V power supply +10% tolerance

e Low power standby:
CMOS level 5.5 mW max. (MB841000-80/-10/-12)
1.1 mWmax. (MB841000-80L/-10L/-12L)

TTL level 16.5 mW max. (MB841000-80/-80L,-10/-10L,-12/12L)
¢ Data retention voltage: 2.0 V min.

e Standard 32-pin Plastic Packages:
DIP (600 mil) MB841000-xx(L)P
SOP (525 mil) MB841000-xx(L)PF

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee -0.5t0+7.0 \
Input Voltage Vin -0.5 10 Vg +0.5 v
Output Voltage Vio 0.5 to Ve +0.5 v
Temperature Under Bias Toas -10to +85 °Cc
Storage Temperature Range Tste —40to +125 °C

Note: Permanent devuoe damage may occur if absolute maximum ratings are exceeded.
should be icted to the conditions as detailed in the operation
secnons of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

PLASTIC PACKAGE
(DIP-32P-MO01)

PLASTIC PACKAGE
(FPT-32P-MO03)

PIN ASSIGNMENT
TOP VIEW
Ne [t — 32[7 Vee
Ae 2 31 As
A 3 30[] cs,
A 4 29[ WE
A7 E 5 28[7 Ax
A [Os 2713 As
As 7 267 A
A s 2507 Ay
A Oo 24 OF
A, Q1o 23] Ay
A On 22[7 Cs,
A 2 217 10,
vo, 13 20[] o,
1o, {14 19% 10
10, 15 18[] 10s
GND []16 173 vo,

is advised that normal precautions be taken to avold

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

This device contains circultry to protect the inputs against
damage due to high static voltages or electric fields. However,
application
of any voltage higher than maximum rated voltages to this high
impedance circult.

y
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MB841000-80/-80L

MB841000-10/-1
MB841000-12/-1

oL
2L

Fig. 1 — MB841000 BLOCK DIAGRAM

As O—
A; O—

Az O—
Ayg O——
Ay O—
Ays O
Ajg O

ADDRESS
BUFFER

ROW
DECODER

512x 16 x8x 16
MEMORY CELL ARRAY

-

ADDRESS
BUFFER

-

/O GATE &
COLUMN DECODER

BUFFER

Cs,

T

[ O—=>

DATA /O BUFFER

S b8 ab s

/Oy /O, /05 1/0O4 1/Os 1/Os 1/O7 /Og

«—0 Vg
-+—O0 GND

CAPACITANCE (1:=25°C, = 1MH2)

Parameter

Symbol

Typ Max

Unit

/O Capacitance (Vio=0V)

Cro

pF

Input Capacitance (Vin=0V)

CIN

pF
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

PIN DESCRIPTION

Symbol Pin name Symbol Pin name
Ao to Ass Address Input WE Write Enable
/O, to 1/Os Data Input/Output Vee Power Supply (50+10%)
OFE Output Enable GND Ground
[ Chip Select 1 NC No Connect
CS, Chip Select 2

FUNCTION TRUTH TABLE

s, cs; OF WE MODE CURRENT 1O PIN
H X X X Not Selected lsa High-Z
X L X X Not Selected lss High-Z
L H H H Dour Disable lee High-Z
L H L H Read lec Dour
L H X L Write lec D

RECOMMENDED OPERATING CONDITION

(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \"
Ambient Temperature Ta 0 70 °C
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

MB841000 MB841000
Parameter Test Condition Symbol —80/10/12 -80L/10L/12L Unit
Min Max Min Max
CS2<0.2V or CS;2Vec 0.2V lear 1 02 mA
Standby Supply Current (CS2<0.2V or CS;2Vcec-0.2V)
TS;=Vj or CS,=V,, lsg2 3 3 mA
5 Vi=Vimor Vi,
Active Supply Current CSi=Vy, CSa=Vin leet 5 5 mA
lour=0mA
" Cycle=Min.
Operating Supply Current Duty=100%, loyr=0mA leca 80 80 mA
Input Leakage Current Vin=0V to V¢c lu -1 1 -1 1 HA
Vio=0V to Veo
Output Leakage Current CSy=Viy or CS=Vi luo -2 2 -2 2 HA
or OE=V\ or WE=V,_
Input High Voltage Vin 22 |Vec+03] 22 |Vec+03 v
Input Low Voltage Vi -0.3" 0.8 -0.3* 0.8 v
Output High Voltage low=-1.0mA Vou 24 24 Vv
Output Low Voltage loi=2.1mA VoL 0.4 0.4 Vv

Note :
e

All voltages are referenced to GND.
—3.0V min. for pulse width less than 20 ns. (Vi min. =-0.3V at DC level.)

e Output Load

Dour
(110)
CL .

i

Fig.2 ~ AC TEST CONDITIONS

+5V

o Input Pulse Levels: 0.6V to 2.4V
* Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V)

» Timing Reference Levels: Input

: Vi=0.8V,Viy=2.2V
Output : Vo =0.8V,Vou=2.0V

* Including Jig and stray capacitance

R R. CL Parameters Measured
Load | 1.8KQ 9900 100pF except to\z, toiz, tong, torz, twiz and twyz
Load |l 1.8KQ 9900 SpF |tz toiz, toiz, torz, twiz and twig
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE *1
MB841000-80/80L MB841000-10/10L | MBM841000-12/12L
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time tac 80 100 120 ns
Address Access Time *2 tan 80 100 120 ns
TS, Access Time *3 tact 80 100 120 ns
CS; Access Time *3 tacz 80 100 120 ns
Output Enable to Output Valid toe 35 40 50 ns
Output Hold from Address Change toun 10 10 10 ns
Chip Select to Output Low-Z *4 torz 10 10 10 ns
Output Enable to Output Low-Z *4 torz 5 5 5 ns
Chip Select to Output High-Z *4 tonz 30 35 40 ns
Output Enable to Output High-Z *4 toHz 30 35 40 ns

Note: *1  'WE is high for Read cycle.
*2  Device is continuously selected, CS,=OE=V,, CSy=Vi.
*3  Address valid prior to or coincident with CS, transition low, CS; transition high.

*4  Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig.2.
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
READ CYCLE TIMING DIAGRAM *1

READ CYCLE 1: ADDRESS CONTROLLED *2
la thc =l
(] r 7]
ADDRESS D o
le tar
ton =|'
Dour PREVIOUS DATA VALID X X X DATA VALID
L] L}
READ CYCLE 2:CS;, CS, CONTROLLED *3
I th >
ADDRESS X P, o
be taa !
cs, SN N7 777777
la
e tact
; tor* L— tonz ™ —
o ZZTZZR - ANNNNNANNN
toz™ jo— toyz ¢ ——
OF <<§§<§§"+‘ AT
le toe
fe— ;¢ —> tonz ™
Dour HIGH-Z 4 DATA VALID HicH2
D<A : undefined

Note: “1  WE is high for Read Cycle.
*2  Device is continuously selected, CS,=OE=V,_, CS;=Viu.
*3  Address valid prior to or coincident with CS, transition low, CS: transition high.
*4  Transition is measured at the point of £500mV from steady state voltage with specified load Il in Fig. 2.
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

WRITE CYCLE *1*2

MB841000-80/80L MB841000-10/10L | MBM841000-12/12L
Parameter Symbol Unit
Min Max Min Max Min Max
Write Cycle Time *3 twe 80 100 120 ns
Address Valid to End of Write taw 60 80 85 ns
Chip Select to End of Write tow 60 80 85 ns
Data Valid to End of Write tow 30 40 45 ns
Data Hold Time ton 0 0 0 ns
Write Pulse Width twe 50 60 70 ns
Address Setup Time tas 0 0 0 ns
Write Recovery Time *4 twr 5 5 5 ns
Write Enable to Output Low-Z *5 twiz 5 5 5 ns
Write Enable to Output High-Z *5 twhz 30 35 40 ns

Note: ‘1 IfOE, CS, and CS; are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.
*2 It TS, goes high or CS, goes low simultaneously with WE high, the output remains in high impedance state.
*3  All write cycle are determined from last address transition to the first address transition of the next address.
*4  twris defined from the end point of WRITE Mode.

*5  Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig.2.
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

WRITE CYCLE TIMING DIAGRAM *1 *2

ADDRESS

Cs,

CS;

Dy

DO‘UY

WRITE CYCLE 1: WE CONTROLLED

[y

»d

w2

>

4
.

taw
2LV 77777777 777777777 7 7777777777

tew

tow
Yoy IONMONONONONNNNNANNC

I ts twe
I NARAN :
| S | P
HIGH-Z — "B‘ATA ol L HIGH-Z
XXX XXX oz T SRR
4

XE : Undefined

Note:
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*1  IfOE, CS, and CS; are in the READ Mode during this period, 1/O pins are in the output state so that the input signals of

opposite phase to the outputs must not be applied.
*2  IfCS; goes high or CS; goes low simultaneously with WE high, the output remains in high impedance state.
*3  All write cycle are determined from last address transition to the first address transition of the next address.
*4  twris defined from the end point of WRITE Mode.

*5  Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB841000-80/-80L
MB841000-10/-10L

MB841000-12/-12L
AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
WRITE CYCLE TIMING DIAGRAM *1 *2
WRITE CYCLE 2: CS, CONTROLLED
|e twe 3 =
ADDRESS .
taw
<3 LV SIS AS AL
tas o ot —o
cS, IS ]
tow
CS: [V OO
twe
wE X NSNS 777777777
f— toy — L— ton
D High 2 DATA VALID pHiohZ
terz™s twuz S
HIGH-Z HIGH-Z
Dour D—
DX : undefined

Note: *1  IfOE, CS, and CS; are in the READ Mode during this period, I/O pins are in the output state so that the input signals of
opposite phase to the outputs must not be applied.
*2  If CS, goes high or CS; goes low simultaneously with WE high, the output remains in high impedance state.
*3 Al write cycle are determined from last address transition to the first address transition of the next address.
‘4  twnis defined from the end point of WRITE Mode.

*5  Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

WRITE CYCLE TIMING DIAGRAM *1 *2

WRITE CYCLE 3: CS2 CONTROLLED
[ . ad
I twe g/
ADDRESS
L)
taw
OEF LSS SIS SIS SIS AN SN S
tew
cs; SN V777777
s
tew F— twp —
CS. A L
twe
WE SOUNNNNNNNNY M (S
P (DW —] f— {5y
Dw HiGH 2 DATA VALID HIGH-Z
toiz 'S twiz
HIGH-Z HIGH-Z
Dour >
XX : undefined
Note: *1 IfOE, CS; and CS; are in the READ Mode during this period, /O pins are in the output state so that the input signals of
opposite phase to the outputs must not be applied.
*2  IfCS, goes high or CS: goes low simultaneously with WE high, the output remains in high impedance state.
*3 Al write cycle are determined from last address transition to the first address transition of the next address.
*4  twais defined from the end point of WRITE Mode.
*5

3-38

Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Typ Max Unit
Data Retention Supply Voitage Vor 20 55 \
Data Retention Supply| Standard on 0.5 mA
Current *1 L-Version 01°*2 mA
Data Retention Setup Time tors 0 ns
Operation Recovery Time *2 tr tac ns
Note: *1 Vgc=Vpr=3.0V
‘TS12Vpr —0.2V, CSx2Vpr —0.2V or CS;<0.2V (at TS; CONTROLLED)
CS,<0.2V (at CS, CONTROLLED)
*2 tge: Read Cycle Time
DATA RETENTION TIMING
CS, CONTROLLED
Data Retention Mode
45V 4.5V
Vcc v
| . A -/
tors tR e
J— TS2Vor-0.2V /ﬁ“
CS, 2.2V 20V
CS, CONTROLLED
1 Data Retention Mode
L
4.5V 4 45V
Yoo “ Von v

tors tr
CS: \ 0.4V CS:s0.2V 0.4V £ ; ; Z
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MB841000-80/-80L

MB841000-10/-10L
MB841000-12/-12L
PACKAGE DIMENSIONS
(Suffix: P)
32-LLEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-32P-M01)
1592+ 998 (40.441329
O AAAAANANANMNANT 15"MAX
INDEX-1
543+.010
(13.80+0.25)
O 1600(15.24)
INDEX-2 TYP
LRI LTI P I LT ‘\HVR::UUURJ =
| ostg" 04rlg2 010008,
0u2 8% 12078% it
-25_0.01

\
1197(5.00) MAX
[ 125(3.18) MIN
+.00!
050(1.27) 100(2.54) l 0187988 1020(0.51) MIN
MAX TUUTYR " +0.14
045+3 34

Dimensions in
inches (millimeters)

©1988 FUITSU LIMITED D32007S-1C
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

PACKAGE DIMENSIONS

(Suffix: PF)

32-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-32P-M03)
ARAAAARARRAAAAAT | pweatwon ]
! 006(0.15) |
|
| —t '
O O | E .012(0.30) }
! |
INDEX ! 007(0.18) !
A | MAX :
: .025(0.63) |
LR LR LT L J
098(250) MAX | 567+.008 |
(SEATED HEIGHT) {14.40%0.20)
817781020757 925)— 441 :+.004
" (11.20£0.10) 1006 +.002
I \ i \ {0.15£0.05)
“I—II nininininininininininisiali] l 1/ U
0539.,27’ + 016+ 004 = c0s070 | l 031+.008 ! ! 504+ .008 !
018002 (T s T W) (0.80%0.20) {12.80%0.20)
N 2005 0IA@I| ;) pin
750 (19.05) REF (STAND OFF)
Dimensions in
© 1990 FUNITSU LIMITED F32008S-3C inches (millimeters)
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Section 4

Application Specific CMOS SRAMs — At a Glance

Maximum
Access Capacity Packag
Page Device Time (ns) (Organization) Options
4-3 MB81C51-25 25 2048 bits 64-pin Ceramic PGA
-30 30 (512 x 4-way) or
(1024 x 2-way)
4-17 MB81C79B-35 35 73728 bits 28-pin Plastic  DIP, SOP
—45 45 (8192 x 9)
4-29 MB8279RT-20 20 73728 bits 32-pin Plastic DIP, SOP
-25 25 (8192 x 9)
4-41 MB8287-25 25 262144 bits 32-pin Plastic DIP, SOP
-35 35 (32768 x 8)
4-63 MB8421-90, -90L and LL 90 16384 bits 48-pin Plastic DIP
-12,-12L and LL 120 (2048 x 8) 52-pin Plastic DIP

64-pin Plastic SOP
MB8422-90, -90L and LL 80
—-12,-12L and LL 120

4-67 MB8431-90, -90L and LL 90 16384 bits 48-pin Plastic DIP
-12,-12L and LL 120 (2048 x 8) 62-pin Plastic DIP
64-pin Plastic SOP
MB8432-90, -90L and LL 80
-12,~-12Land LL 120

4-85 MB8441-45 45 65536 bits 64-pin Plastic QFP
-55 55 (8192 x 8)
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February 1990 09
Edition 2.0 FU]]TSU

MB81C51-25/-30
CMOS TAG RANDOM ACCESS MEMORY

CMOS Tag Random Access Memory

The Fujitsu MB81C51 is a 512 entry x 4 way or 1024 entry x 2 way tag random access
memory (Tag RAM) fabricated with CMOS technology.

The MB81C51 is ideal for use in cache memory systems with other RAMs. This device
offers the advantages of compact design and high performance in cache systems for
use with 32-bit CPUs.

e Organization: 512 Entry x 4 way or
1024 Entry x 2 way

e Access time: 30 ns max from Address Inputs
18 ns max from Compare Data Inputs

o Power consumption: 1375 mW max.

e Single +5 V power supply +10% tolerance

o TTL compatible inputs and outputs

o LRU (Least Recently Used) replacement logic
o Purge function (All-purge and partial-purge)

o Internal parity generator/checker

e Standard 64-pin Ceramic Pin Grid Array Package:
PGA MB81C51-xxCR

Absolute Maximum Ratings (See Note) PGA-64C-A02
(PIN GRID ARRAY)

Rating Symbol Value Unit

Supply Voltage Vee -05t0 +7 v

ot vlage o i i R

Output Vokage.on any pin wit Vor | <05t047 | v

Output Current lout +20 mA

Power Dissipation Pp 15 w

Temperature Under Bias Tous -10to +85 °Cc

Storage Temperature Range Tsta —65 to +125 °Cc

Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operation
sections of this data sheet. Exp: to absolute { rating conditions for ex-
tended periods may affect device reliability.

Thie device contains clrcuitry to protect the inputs against
due to high static voltagee or electric fields. However, it
that normal precautions be taken to avoid application
of any voltage Mg.hd than maximum rated voltages to this high
impedance circul

mbm@ 1980 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.



MB81C51-25

'MB81C51-30
Fig. 1 — MB81C51 BLOCK DIAGRAM 1
ENTRY
PURGE | O FURGE
BUFFER PURGE
—
0O —
A0 > «— vce
[
. N <— GND
s AR V| MEMORY CELL MEMORY CELL
. P /;_
* |pecober|——]  s12EnTRY 512 ENTRY
. — X 23 BIT % X 6 BIT N\—
[
. —___l\
A8 O— — |
BATA" ' REPLACE INFO.
T
a
parTy |2 SENSE OUT
GENE-
RATOR N\, {
A o [ 1 wu
Tl ot _| Loaic
j COMPARATOR Ry
NEW LRU DATA
100 O— HIT{INFp.
REPLACE INFO.
[ ]
s b
. BUFFER S
°
MPX & OUTPUT CONTROL
o1 O— OUTPUT CONTROL
&o eecec e o(g g
HIT/REPLACE PARITY ERROR
INFO.
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MB81C51-25

MB81C51-30
Fig. 2 — MB81C51 BLOCK DIAGRAM 2
TDO - TD19
MHENBL Vo EXTH
y 20
= MHIT
COMPARE 4 — —
ELL 88 & VALIDITY 2 NOR QAiIT
ARRAY AV N —J
ARRAY, . CHECK
HITO/
O Rero
9 HIT1/
O ——O Rep
AO - A8 O HIT2/
LATCH REP2
6* 6 T mdl HIT3/
MPX REP3
LRU —
LRU L HCO/
UPDATE L1 EN- FO Rco
1 cope
CELL 6 ] [ 6 4 | O Hew
\ : \>|REPLACE
X JLateH [P RERAS B 4 RC1
MPX
ARRAY
4j 4
: 5 DECODE g’:}é’gz NOR PERR
sEr O
RLATCH SBO SB1 SBLK H/R

CAPACITANCE (ta = 25°c, £ = 1 mH2)

Parameter Symbol Typ Max Unit

Input Capacitance (ViN = 0V) CIN 10 pF




MB81C51-25
MB81C51-30

PIN ASSIGNMENT
64 PIN PIN GRID ARRAY(PGA-64C-A02)

EPROREEEE®E
(=) (2

®
®
®
®
®
®
®
®
®

OREEG®®
0]0]6/6/6]0/06)]

®

n BOTTOM VIEW

E0OOOEERRE
@ ORORE®®

®
©
@
O]
©
©
©

PIN FUNCTION

Pin No. Function Pin No. Function Pin No. Function
1 N.C. 23 A4 45 TD6
2 MHIT 24 A5 46 TD9
3 HITO/REPO 25 A7 47 Vce
4 HIT2/REP2 26 A9 48 D13
5 HIT3/REP3 27 N.C. 49 TD15
6 TDO 28 N.C. 50 TD17
7 TD2 29 PINV 51 TD19
8 EXTH 30 SBLK 52 AD
9 MHENBL 31 SB1 53 A2
10 N.C. 32 iNH 54 GND
11 D7 33 INVL 55 A6
12 TD8 34 SET 56 A8
13 TD10 35 H/R 57 PURGE
14 TD11 36 HIT 58 MODE
15 D12 37 HCO0/RCO 59 VINV
16 TD14 38 HC1/RC1 60 SBO
17 TD16 39 HIT1/REP1 61 Vce
18 TD18 40 GND 62 WRITE
19 N.C. 41 TD1 63 RLATCH
20 N.C. 42 TD3 64 PERR
21 Al 43 TD4
22 A3 44 TDS
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MB81C51-25

MB81C51-30
OUTPUTS [ o HIT OUTPUT. “NOR” OF HIT0 TO HIT3
HCn/RCn CODED OUTPUTS OF HIT OR REPLACE INFORMATION (n=0-1)
HITn/REPN UNCODED OUTPUTS OF HIT OR REPLACE INFORMATION (n=0-~3)
PERR PARITY ERROR
MHIT HIT OUTPUT MODIFIED BY MHENBL AND EXTH
INPUTS MODE MODE SELECTION
MODE =1 : 512 Entry x 4 Way
MODE = 0 : 1024 Entry x 2 Way
A0-A9 ADDRESS INPUTS (A9 is not used for 4 way)
TDO-19 TAG INFORMATION INPUTS
PURGE ALL-PURGE TIMING PULSE
INVL PARTIAL-PURGE. V-BIT FORCED TO “0".
LRU IS REVERSIVELY UPDATED
SBLK ENABLE WAY-SELECTION EXTERNALLY AT REPLACEMENT AND INVALIDATION
SBO, SB1 EXTERNAL WAY-ADDRESS INPUTS
WRITE WRITE CYCLE SIGNAL
SET TIMING PULSE
Write : Registrate TAG, V-bit “H”, LRU update
Read : LRU updated
PARTIAL PURGE : LRU reversively update, V-bit “L"
iNH ALL FUNCTIONS EXCEPT PURGE ARE INHIBITED
H/R OUTPUT SELECTION
H/R =1 : Hit Information
H/R = 0 : Replace Information
RLATCH LATCH CONTROL FOR REPLACE INFORMATION
PINV USE FOR “TESTING” ONLY (GENERALLY “H")
VINV USE FOR “TESTING” ONLY (GENERALLY “H")
MHENBL ENABLE MHIT OUTPUT
EXTH FORCE MHIT OUTPUT TO “L"
1) BASIC FUNCTION (Any combination except below are inhibited.)
Input TAG Info. Control Info. LRU
INH | PURGE | SET WRITE | INVL TAG P bit V bit LRU Function Mode
L H X X X N-CNG N-CNG N-CNG N-CNG INHIBIT3
H H H X X N-CNG N-CNG N-CNG N-CNG TAG READ
H H iy H H N-CNG N-CNG N-CNG N-CNG! TAG READ
or UP-D
H H U H | TDOto TD19| SET H UP-D TAG WRITE
X L H X UNDEFINED | UNDEFINED| L (All) INCLZ ALL PURGE
H H v H L N-CNG N-CNG N-CNG/L?2 | N-CNG! PARTIAL PURGE
or RUP-D
X : “H” or “L”
N-CNG : No Change INCLZ : INITIALIZE
UP-D : Up Dated RUP-D : Reversively Updated

1. When SBLK = “L" and no-HIT, then LRU is no change (N-CNG).
2. When SBLK = “L" and no-HIT, then V-Bit is no change (N-CNG).
3. During INHIBIT mode, HIT and PERR outputs are “H” but the other outputs are “L".
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MB81C51-25

MB81C51-30

2) OUTPUT PIN FUNCTION
Input Internal Info.1. 2 Output

hito/ hit1/ hit2/ hit3/ HITO/ HIT1/ HIiT2/ HIT3/ HCO0/ HC1/ 3/

Mode| A9 | rep0 repi rep2 rep3 REPO REP1 REP2 REP3 RCO RC1 HIT Mode
H X L L L L L L L L L H
H X H L L L H L L L L L L 4
H X L H L L L H L L H L L w
H X L L H L L L H L L H L A
H X L L L H L L L H H H L Y
L L L X L X L L L L L L H
L L H X L X H L L L L L L 2
L L L X H X L L H L L H L w
L H X L X L L L L L L L H A
L H X H X L L H L L H L L Y
L H X L X H L L L H H H L

X: “H" or “L”

-

N

3. Output of HIT Is valid when H/R = “H".

3) PARTIAL PURGE (INVL = “L")

. Internal Information, rep0 to rep3 are determined by on-chip LRU logic when SBLK = “L”. When SBLK = “H", the internal
Information are determined by external signal of SB0 & SB1.

. Correct operation Is not guaranteed If 2 ways or more become HIT at the same time.

INPUT

INTERNAL INFO.

PURGE BLOCK

MODE

>
©

SBLK

(7]
o
o

SB1

HIT

BLOCK

1

2

MODE

=

L

<> s

T T |rrjrjr|r X XXX |[X|X|X|X]|xX

R ol (ol (ol B o T Pl Pl B B E o o o Ul il

ITIX X IX|rriXiXIX|T|r|T|r|x|x]|x|xX]|x

FIX X IX|TriX|{X]X|T]|T|r|r X |[X]|X|X]|x

XIX X IXIX|}X|r|T|rX[X|X|X]|rjr|r]x|r|o

XXX IXIXIX|T|r|r|}X|X|X|X]|rlxz|ir|r|r|s

Xlx|rjrix|x|x{x|x|x|x|x|x]|z|r|r|r]r]«®

Q

rirjrjprjrjrjrprjrjrjzijzijx|jzjxjrxijix|x

H

H

H

H

X

XIXIF|IT |Ir | X X [ XXX [|[X|X|X|X|r|jrjT|r]r]—=

X

X

>

Note:
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Correct operation is not guaranteed if 2 ways or more become HIT at the same time.




MB81C51-25

MB81C51-30
4) PARITY ERROR & V-BIT' (n:0to3)
pen vno vni PEn HIT Info.2
L L L L . pen : Internal parity error of way “n"
vn0/vn1 : Duplicate validity bits.

L L H H HIT PEn : Determined by the following equation.

L H L H HIT

L H H L HIT PEn = (vn0 + vn1) « pen + (vn0 (®) vn1)

H L L L ———

H L H H HIT

H H L H HIT

H H H H HIT

1. PERR Is “NOR" of PEO to PE3
2. Output information when Internal “HIT" is valid.

BASIC FUNCTIONS

TAG READ

A comparison between the TAG input data (TD0-19) and the
contents of the addressed location is performed. If both data
are the same, that is “FOUND". Then HIT will be “LOW" and
outputs of HCn, HITn Iindicate hitted “Associative way”. In the
case of “NOT-FOUND", the TAG RAM will specify the “way”,
which should be replaced, by using the LRU logic automatically.

The replacement information will be presented at the outputs of
RCn and REPn by forcing the H/R input into “LOW". These
signals will be latched and used for the data Memory move-in
operation.

TAG WRITE

When “NOT-FOUND" is occurred, the TAG-RAM also should
be updatedﬂne write operation Is performed by WRITE
“LOW” and SET pulse input. The TAG data will be written into
the proper “way” by the internal LRU logic.

TAG-WRITE mode, V-bit (Validity bit) and the parity are set,
and LRU logic is updated.

On the other hand, it will be able to specify the “way”
externally by using SBLK, SBO and SB1 inputs.

ALL PURGE

By asserting PURGE Input “LOW", the V-bit are reset and LRU
logic Is initialized.

In this operation, the contents of each TAG and its parity will
not be Identified.

PARTIAL PURGE

The partial purge operation is performed by INVL “LOW” and
SET pulse input.

The V-bit, which Is specified by the address Inputs, will be
reset, and LRU logic will be reversively updated.




MB81C51-25

MB81C51-30
RECOMMENDED OPERATING CONDITIONS (referenced to aNp)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Ambient Temperature TA 0 70 °C

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Test Condition Symbol Min Max Unit
Input Leakage Current VIN =0V to Vcc L -10 10 HA
Operating Supply Current DouTt = Open, Cycle = min. lcc 250 mA
Input Low Voltage Vi -0.5* 0.8 v
Input High Volgage VIH 2.2 6.0 v
Output Low Voltage loL = 8mA VoL 0.4 v
Output High Voltage IOH = -4mA VoH 2.4 v

Note:
*-3.0V min. for pulse width less than 20ns.
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MB81C51-25
MB81C51-30

Fig. 3 — AC TEST CONDITION

INPUT PULSE LEVELS : 0.0V to 3.0V
INPUT PULSE RISE AND FALL TIMES: 5ns (Transient time between 0.8V and 2.2V)
TIMING REFERENCE LEVELS : Input @ 1.5V

Output : 1.5V
OUTPUT LOAD:

5.0v
4800)
Dout
30pF
(Including Jig) 2550

AC CHARACTERISTICS

Recommended operating conditions unless otherwise noted.

MB81C51-25 MB81C51-30

Parameter Symbol Min Mo Min Max Unit
Read Cycle Time trc 50 50 ns
Address Valid to HIT, HCn, HITn taH 25 30 ns
Address Valid to MHIT tAmMH 27 32 ns
TAG Data Valid to HIT, HCn, HITn tTH 18 18 ns
TAG Data Valid to MHIT trmH 20 20 ns
HIT, HCn, HITn Hold Time tHH 0 (] ns
Address Valid to RCn, REPn tar 35 40 ns
Address Valid to PERR tap 35 40 ns
Address Setup Time for SET tas 25 25 ns
TAG Data Setup Time for SET trs 25 25 ns
SET Pulse Width tsw 20 20 ns
SET. Recovery Time tsr 5 5 ns
RLATCH Setup Time tRLS 10 10 ns
RCn, REPn Hold Time for RLATCH tRH 0 1] ns
SBLK, SBO, SB1 Setup Time for RCn, REPn tsBRrR 25 25 ns
SBLK, SBO, SB1 Hold Time tseH 5 5 ns
RCn, REPn Hold Time for SBLK, SB0, SB1 tsH 0 0 ns
SBLK, SBO, SB1 Setup Time for SET tses 25 25 ns
PERR Hold Time tPH 0 0 ns
H/R to Multiplex output change tHR 10 12 ns
MHENBL, EXTH to MHIT output tMMH 10 12 ns
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MB81C51-25
MB81C51-30

MB81C51-25 MB81C51-30

Parameter Symbol Min Mox Min Mox Unit
Write Cycle Time twe 50 50 ns
Address Valid to RCn, REPn tar 35 40 ns
Address Setup Time for SET tas 25 25 ns
TAG Data Setup Time for SET trs 25 25 ns
'SET Pulse Width tsw 20 20 ns
SET Recovery Time tsr 5 5 ns
RLATCH Setup Time tRLs 10 10 ns
SBLK, SBO, SB1 Setup Time for SET tsBs 25 25 ns
SBLK, SBO, SB1 Setup Time for PCn, REPn tsBr 25 25 ns
PCn, REPn Hold Time for SBLK, SB0, SB1 tsH 0 ns
SBLK Hold Time tssH 5 ns
PINV, VINV Setup Time for SET tis 25 25 ns
PINV, VINV Hold Time tiR 5 5 ns

MB81C51-25 MB81C51-30

Parameter Symbol Min Mox Vin Max Unit
Pertial Purge Cycle tePc 50 50 ns
Address Setup Time for SET tas 25 25 ns
TAG Data Setup Time for SET trs 25 25 ns
SET Pulse Width tsw 20 20 ns
SET Recovery Time tsr 5 5 ns
SBLK, SBO, SB1 Setup Time for SET tsss 25 25 ns
SBLK, SBO, SB1 Hold Time tsBH 5 5 ns

MB81C51-25 MB81C51-30
Parameter Symbol Min Mox in Mox Unit
All Purge Cycle Time tarc 100 100 ns
Purge Pulse Width trPW 50 50 ns
Purge Recovery Time ter 50 50 ns
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MB81C51-25

MB81C51-30
TAG READ CYCLE (MORE = “H" or “L", PURGE = “H", WRITE = “H”, INVL = “H”, PINV = “H” or “L”, VINV = “H" or
“L", INH = “H")
fe tre »
A0 - A9 INPUT VALID
TDO ~ TD19 : INPUT VALID
tTH —’|
I tAH {
H/R
_ tHR ™
HIT,
HCn, HITn OUTPUT VALID
(Note 1)
L tAr I thR
RCn, REPn '
(Note 2) OUTPUT VALID
MHENBL, INPUT VA
EXTH NPU LID
MHIT . , OUTPUT VALID
PERR
SET
! tas N ) tRLs tRH
4
RLATCH Vi
(Note 5) J
tser 1 |
SBLK INPUT VALID
tseBs
Tooet INPUT VALID
Don't Care

Notes 1: Valid at H/R = “H".

: Valid at H/R = “L".

: LRU is updated at SET = “L".

: Replace latched at RLATCH = “H".
: Valid at SBLK = “L".

: Valid at SBLK = “H".

OO d LN

413



MB81C51-25
MB81C51-30

TAG WRITE CYCLE (MODE = “H" or “L", PURGE = “H", WRITE = “L", INVL = “H”, INH = “H")

twe
A0 ~ A9 INPUT VALID
H/R
RCn, REPn OUTPUT VALID
TDO ~ TD19 INPUT VALID
e
tsw
SET I I \; Notet 7[
| tas tRLs tRH
RLATCH 4
(Note 3) } Note 2
I tsBH ’l > tsH
SBLK INPUT VALID
tsss "|
SBO, SB1
(Note 4) INPUT VALID
tis —ﬁ' ’I e tIR
PINV, INPUT VALID
VINV

Don't Care

Notes 1. Registrate TAG, V-bit “H”, LRU update.

4-14

2. Replace latched at RLATCH = “H".
3. Valid at SBLK = “L".
4. Valid at SBLK = “H".




MB81C51-25

MB81C51-30
PARTIAL PURGE CYCLE (MODE = “H" or “L", PURGE = “H", WRITE = “H", INVL = “L", H/R = “H" or “L", INH = “H",
RLATCH = “L", PINV = “H” or “L", VINV = “H" or “L")
tPPC
A0 ~ A9 INPUT VALID
TDO ~ TD19
(Note 1) INPUT VALID
tts |
tas tsw I* tsm

SET \

tsss ™
SBLK INPUT VALID
SBO, SB1
(Note 3) INPUT VALID

Don’t Care

Notes:

1. Valid at SBLK = “L".

2. LRU is reversively updated, V-bit “L".
3. Valid at SBLK = “H".

All purge (SET = “H”, OTHER CONTROL INPUTS ARE “H" or “L")

A0 ~ A9 * INPUT VALID

trPw tPr

PURGE

tapc
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MB81C51-25
MB81C51-30

PACKAGE DIMENSIONS

(Suffix: ~CR)

64-LEAD CERAMIC (METAL SEAL) PIN GRID ARRAY PACKAGE
(CASE No.: PGA-64C-A02)

.050(1.27)DIA TYP

.100+.010
(2.54+0.25)
] © o0 0o 00000 0@
" —] © 0 0 0 0 00 0 0 ©
=T o o o o
—=— ©o o o o
+.018
1'032—‘012 — .900(22.86) o o o o
(26.2013:3%) == REF ° o ° e
INDEX AREA : == o o o o
— o o o o
L] © 0 00 00 00O OO0
_l U ©©° 000000 00@®
-
718(18.2415Q ~.0187007(0.4675 22)DIA
TYP +.010 +0.25
1.032"'3}2 T 050 045127 5 36
= SQ—
(26.20702%) -21015.33) 134+016(3 40+041,
-0.31 MAX %0140 0,36
©1988 FUJITSU LIMITED R64008S-2C Dimensions in

inches (millimeters)
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October 1989 oo

Edition 1.0 o FU]lTSU
MB81C79B-35/-45

CMOS 72K-BIT HIGH-SPEED SRAM

8K Words x 9 Bits High-Speed CMOS Static Random

Access Memory with Automatic Power Down
The Fujitsu MB81C79B is a 8,192 words x 9 bits static random access memory
fabricated with CMOS technology. The 9-bit organization of this device is desirable for
usein a parity checkfunction. This device also has two fast column addresses, making
it very suitable to use as cache buffers. To make power dissipation lower, peripheral
circuits use CMOS technology, and to obtain smaller chip size, cells use NMOS
transistors and resistors. Allpins are TTL compatible and asingle +5 V power supply is
required.
The MB81C79B offers low power dissipation, low cost, and high performance.
o Organization: 8,192 words x 9 bits PLASTIC PACKAGE
o Static operation: no clock or timing strobe required DIP-28P-M04
o Access time: taa = tacss = 35 ns max, tog = 10 ns max.
A11, A12 access time = 12 ns max. (MB81C79B-35)
taa = tacst = 45 ns max, tog = 15 ns max.
A11, A12 access time = 15 ns max. (MB81C79B-45)
e Low power consumption: 550 mW max. (Operation)
138 mW max. (TTL Standby)
83 mW max. ~ (CMOS Standby) PLASTIC PACKAGE
o Single +5 V power supply +10% tolerance FPT-28P-M02
o TTL compatible inputs and outputs
o Three-state inputs and outputs
o Chip select for simplified memory expansion, automatic power down
o Electrostatic protection for all inputs and outputs
e Standard 28-pin Plastic Packages:
Skinny DIP (300 mil) MB81C79B-xxPSK
SOP (450 mil) MB81C79B-xxPF PIN ASSIGNMENT
Absolute Maximum Ratings (See Note) N - v
Rating Symbol Value Unit As 2 wE
3
Supply Voltage Vee —0.5t0 +7.0 v : . :s,
Input Voltage on any pin with
respect to g P Vi -3.510+7.0 v : : :
Output Voltage on any IO pin " —
with respect to GND Vour —0.510+7.0 v : : ?:
Output Current lour +20 mA Aw 9 [
Power Dissipation Po 1.0 w VO, VO,
Temperature Under Bias Teias -10to +85 °Cc 2 z
Storage Temperature Range Tsta —40 to +125 °C Vo, VO,
Note: Pennanent device damage may occur if absolute maximum ratings are exceeded. GND vos
Fi peration should be icted o me conditions as detailed in the operation
sections of this data sheet. E to i rating conditions for ex-
tended periods may affect device reliability.
device contains circuitry to protect the inputs against
dmmwmnmbmaumtw However, it
Is advised that normal precautions be taken to avoid application
of any voitage higher than maximum rated voltages to this high
impedance circuit.
Copyright © 1900 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB81C79B-35

MB81C79B-45
Fig. 1 — MB81C79B BLOCK DIAGRAM
As O—— — -— Ve
A, O—— o o <— GND
Ae 256 x32x9
X X
Ay O——1 ADDRESS | , ROW R MEMORY GELL
As O——— BUFFER DECODER ARRAY
o—-—
. L]
A7 O—
As O— — —
st
Ay O—
Av ©—— ApDRESS I/O GATE
Ay O——— & &
Ay 06— BUFFER COLUMN DECODER
Ay O——
T I . . L] |
cs
OE
BUFFER DATA 1/0 BUFFER e CS
WE
cs 7O, WO, W0s 110, 110y
VO, WO, UOs  VOs
— TRUTH TABLE
gg; —-——@_@ ©s | cs. |WE |oE MODE SUPPLY Vo
" CURRENT STATE
« H | X | X | X |STANDBY [ HIGH-Z
’_D——-@ L || x| x [oeseect leo HIGH-Z
L | H| H]| H |DourDISABLE lec HIGH-2
POWER L H H L | READ lee Dour
DOWN L|H|L]|X|WRTE lec D
* Fast address
CAPACITANCE (1,-25°c, 1= 1mH2)
Parameter Symbol Typ Max Unit
Input Capacitance (Vix=0V) (CS;, CS,, OE, WE) C 7 pF
Input Capacitance (Vin=0V) (Other Inputs) Ci 6 pF
/0O Capacitance (Vyo=0V) Cwo 8 pF
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MB81C79B-35

MB81C79B-45
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Input Low Voltage \' -2.0* 0.8 \
Input High Voltage Vin 22 6.0 Vv
Ambient Temperature Ta 0 70 °C
* —2.0V Min. for pulse width less than 20ns. (Vi Min=—0.5V at DC level)
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Min Max Unit Test Condition
Input Leakage Current Iy -10 10 pA Vin=0V to Ve
Output Leakage Current lo -10 10 pA TS:=Vi or CS;=Vi or WE=Vy or

FE_=VIN| Vour=0V to Vec

CS;=V,
/ mA 1=V
Operating Supply Current loc 130 VO-Open, Cyclo=Min

Vec=Min to Max. C§;=V¢c-0.2V

Isas 15 mA

VinS0.2V or Vin2Vee-0.2V
Standby Supply Current
lsee 25 mA TSi=V
Output Low Voltage VoL 04 v loi=8mA
Output High Voltage Von 24 v lon=—dmA
Peak Power—on Current lpo 50 mA Vec=0V to Vec Min.

'CS,=Lower of Vcc or Viy Min.
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MB81C79B-35
MB81C79B-45

Input Pulse Levels:

Input Pulse Rise And Fall Times:

AC TEST CONDITIONS

0.6Vto 24V

Timing Measurement Reference Levels: Input: 1.5V

Output Load I

Output:1.5V

For all except tiz, tz, twz, tow, torz, and torz.

5V
480Q
Dour O—
30pF — — 255Q
(Including Scope
and Jig Capacitance)

77

5ns (Transient time between 0.8V and 2.2V)

Fig. 2

Output Load Il

For tiz, tuz, twz, tow, torz, and towz.

48002

5pF

(Including Scope
and Jig Capacitance)

77T

256Q
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MB81C79B-35

MB81C79B-45

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE*'

MB81C79B-35 MB81C79B-45
Parameter Symbol Min Max Min Max unit

Read Cycle Time trc 35 45 ns
Address Access Time *2 taa 35#1 45#2 ns
CS; Access Time *3 tacst 35 45 ns
CS; Access Time *3 tacs2 15 20 ns
QOutput Hold from Address Change ton 3 3 ns
‘OE Access Time toe 10 15 ns
Output Active from CS, *4*5 tior 5 5 ns
Output Active from CS, *4*s tz 2 2 ns
Output Active from OF *4*s toz 2 2 ns
Output Disable from CS; *4*s tuz 20 25 ns
Output Disable from CS,*4*s tizz 20 25 ns
Output Disable from OE *4*s tomz 20 25 ns

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, CS,=Vy, CS,=Vy and OE=V.
*3 Address valid prior to or coincident with CS, transition low, CS; transition high.
*4 Transition is specified at the point of +500mV from steady state voltage.
*5 This parameter is specified with Load Il in Fig. 2.
#1 A11, A12 address access time is 12ns max.
#2 A11, A12 address access time is 15ns max.
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MB81C79B-35
MB81C79B-45

READ CYCLE TIMING DIAGRAM ™

READ CYCLE i: ADDRESS CONTROLLED *2

le tac
ADDRESS
| i taa
DATA OUT PREVIOUS DATA VALID DATA VALID
READ CYCLE Ii: CS;, CS, CONTROLLED *s
[ tac
ADDRESS
[
CS,
OE
/o HIGH-Z Do VALD HIGH-Z

m : Undefined : Don't Care

4-22

Note:

"

*3
"4

WE is high for Read cycle.

Device is continuously selected, CS,=V, CS;=Vix and OE=Vy .

Address valid prior to or coincident with CS, transition low, CS transition high.
Transition is specified at the point of $£500mV from steady state voltage.

This parameter is specified with Load Il in Fig. 2.




MB81C79B-35

MB81C79B-45
WRITE CYCLE*'
MB81C79B-35 MB81C79B—45
Parameter Symbol Unit

Min Max Min Max
Write Cycle Time *2 twe 35 45 ns
S, to End of Write tows 30 40 ns
CS: to End of Write tewz 20 25 ns
Address Valid to End of Write taw 30 40 ns
Address Setup Time tas 0 0 ns
Write Pulse Width twe 20 25 ns
Data Setup Time tow 17 20 ns
Write Recovery Time *3 twa 3 3 ns
Data Hold Time ton 0 0 ns
Output High-Z from WE *4*5 twz 15 20 ns
Output Low—Z from WE *4*s tow 0 0 ns

Note: *1 If CS; goes high simultaneously with WE high, the output remains in high impedance state.
*2 All write cycles are determined from the last address transition to the first address transition of next address.
*3 twn is defined from the end point of Write Mode.
*4 Transition is specified at the point of £500mV from steady state voltage.
*5 This parameter is specified with Load Il in Fig. 2.
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MB81C79B-35
MB81C79B-45

WRITE CYCLE TIMING DIAGRAM ™

WRITE CYCLE I: CS,, CS; CONTROLLED

4-24

ADDRESS
cs,
— tas tows R
CS.
WE
VLT Yy Yy HIGH-Z ANWUW HIGH-Z
o ROUUOOOOOOUOOOOAON QOO D VALID
e
Toris
m : Undefined : Don't Care
Note: *1 If OE, CS;, and CS; are in the READ Mode during this period, /O pins are in the output state so that the input signals of

*2
*3
*4
*5

opposite phase to the outputs must not be applied.

All write cycles are determined from the last address transition to the first address transition of next address.
twr is defined from the end point of WRITE Mode.

Transition is specified at the point of $500mV from steady state voltage.

This parameter is specified with Load Il in Fig. 2.




MB81C79B-35
MB81C79B-45

WRITE CYCLE TIMING DIAGRAM ™

WRITE CYCLE Il: WE CONTROLLED

le

twe2

ADDRESS

cs,

CS;

WE

tow—re——1oy
1o D VALID 0000000000000
m : Undefined : Don't Care
Note: *1 If OE, CS,, and CS; are in the READ Mode during this period, /O pins are in the output state so that the input signals of

"2
*3
*4

opposite phase to the outputs must not be applied.

All write cycles are determined from the last address transition to the first address transition of next address.
twa is defined from the end point of WRITE Mode.

Transition is specified at the point of £500mV from steady state voltage.

This parameter is specified with Load Il in Fig. 2.
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MB81C79B-35
MB81C79B-45

PACKAGE DIMENSIONS

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-28P-M04)

1.3921 00835 36 +0.20

012 030
o T ol T e T s T e T e U s N o T e O e N s N s B0 e B
INDEX-1
0) 0] :260+.010 .300(7.62)
(6.60+0.25) TYP
2] i
R P e o A L L S o R L SHe -
+.012 +.012
iy %00 (0.25+0.05)
0.86+330 (1.273339) o
9 1207(5.25) MAX
' ' .118(3.00) MIN
.050(1.27) 1100(2.54) 018+.003 020(0.51) MIN
MAX TYP (0.46+0.08) ’ ’
Dimensions in
© 1988 FUNTSU LIMITED D28018S-2C inches (millimeters)
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MB81C79B-35

MB81C79B-45
PACKAGE DIMENSIONS
28-LEAD PLASTIC FLAT PACKAGE 110(2.80) MAX
(Case No. : FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
T - (A - m— [(STAND OFF)
HAAAHAAAAAAAAR
[ NN
465+.012
(11.80+0.30) 402+.012
()}Noex ( as: ggg) (10.2040.30)
dHHHHHEHEHEE 4 Pt Sr A
FENE T~ oasto ToBE000TIE ] o0.002

[£7] 00410.70) ]

T T(0.15%0.05)
Details of “A”" part

.008(0.20)

.650(16.51) REF

©1988 FUJITSU LIMITED F28011S-3C

N .024(0.60)

.007(0.18)

1
1
1
[
!
|
|
- I
|
|
|
I
|
1

MAX
.027(0.68)

Dimensions in
inches (millimeters)
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Application Specific CMOS SRAMs Static RAM Data Book
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MB8279RT-20/-25
CMOS 72K-BIT HIGH-SPEED SRAM

8K Words x 9 Bits Synchronous CMOS Static Random
Access Memory with Automatic Power Down
The Fujitsu MB8279RT is a 8,192 words x 9 bits static random access memory
fabricated with a CMOS silicon gate process.
Write operation is initiated by an internal write pulse generator, which is driven by the
CLKinput; therefore, external control of write pulse width is not necessary. Comparedto
the traditional RAM, the MB8279RT provides improved system level cycle time '
because signal skews are not involved. PLASTIC PACKAGE
The MB8279RT is housed in 32-pin plastic skinny DIP and SOP packages. All pins are DIP-32P-M02
TTL compatible and a single +5 V power supply is required.
e Organization: 8,192 words x 9 bits
e Access time: tacL = 20 ns max. (MB8279RT-20)
tacs2 = tpgz = 10 ns max.
tacL = 25 ns max. (MB8279RT-25)
tacs2 = tpez = 12 ns max.
* Registered addresses, TS, WE and data inputs
o Write cancel function by asynchronous CS; pin PL‘::S'I;!% P:ﬁSQGE
o On-chip write pulse generator PT-32P-
e On-chip parity checker
e CMOS peripheral circuits
e Single +5 V power supply +10% tolerance with low current drain: PIN ASSIGNMENT
120 mMAmax. Active operatior)
) 30 mAmax. Standby operation (TOP VIEW)
e Common data inputs and outputs
e TTL compatible inputs and outputs :3 E ; gf g xcc
o Three-state data outputs and open drain parity error outputs A‘ ds 30 b AZ
e Standard 32-pin Plastic Packages: A: da 29 b A:,
Skinny DIP (300 mil) MB8279RT-xxPSK ads 28 B R
SOP MB8279RT-xxPF 7
XX A s 27 P cLK
Absolute Maximum Ratings (See Note) A, E 7 26 B INH
Ratl Symbol Value Unit Ao Q8 25 P CS,
9 A do 24 B WE
Supply Voitage Vee ~0.5t0 +7.0 v A, O 10 23 B cs,
Input Voltage Vin -3.510+7.0 Y 1o, g 11 22 BPE
Output Voltage Vio -0.510+7.0 Vv 1o, g 12 21 E 110,
10, O 13 20 B VO,
Output Current lour +20 mA 1o, O 14 19 P 10,
Power Dissipation Pp 1.0 w 0, g 15 18 P 1o,
m
Temperature Under Bias Taias -10to +85 °Cc GND 18 7 GNDQ
Storage Temperature Range Tsta -40to +125 °C
Note: Pefmanent devnce mmaoe may occur |f absoluts maximum ratings are exceeded.
Fi should be restri the conditions as detailed in the operation This device contain chrculty to protect the Inpuls agalnst
sections of this data sheet. Exposure to absolula maximum rating conditions for ex- e o e owver
tended periods may affect device reliability. of any voltage mg.m than maximum rated vokages to this high

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB8279RT-20

MB8279RT-25
Fig. 1 - MB8279RT BLOCK DIAGRAM
— —
A, O— —OoV,
A, O—
——O GNDQ
A, O—
——O GND
A, O— ROW 256 x 32x 9
DECODER MEMORY CELL ARRAY
A, O—
A, O—
ADDRESS
A, O— REGISTER || -
A, O—
A, O—
A, O—
A, O— 1o %ATE
A, O— COLUMN DECODER
A, O—
CLR O————‘
CS, 0—
' CONTROL | || WRITE DIN REGISTER
WE REGISTER PULSE Py
0— GENERATOR VO BUFFER
- PARITY
CONTROL CHECK
cs, O- BUFFER
CLK o <L <L <L 00000 J)
10, 10, O, 1O, 1O, PE
INH 1o, 10, 10, 10,
CAPACITANCE (1,-25°c, t= 1mHz)
Parameter Symbol Min Typ Max Unit
/O Capacitance (V,,=0V) Cwo 8 pF
Input Capacitance (V,=0V) Cw 6 pF
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MB8279RT-20
MB8279RT-25

PIN DESCRIPTION

Symbol Pin name g:ﬁ::x/t Function

Address, CS, and WE are fetched at the rising edge of the CLK, and D, is

CLK Clock Input | forched at falling edge of the CLK.
INH Inhibit Input While INH="H", a low level of CLK is disabled.
e When CLR="L", the contents of CS, and WE register are cleared to
LR Clear Input standby. !
A to A, Address Input Input Synchronous address inputs.
=& . Synchronous Chip Select 1 (CS,) input.
Cs, Chip Select 1 Input (This pin can be used as power ‘down.)
. Asynchronous high-speed Chip Select 2 (CS,) input.
cs, Chip Select 2 Input (This pin can be used as write cancel.) :
WE Write Enable Input Synchronous Write Enable (WE) input.
Input/ Data inputs/outputs.
VO, to VO, | Data Input/Output Output (Synchronous data input/Asynchronous data outputs)
. Asynchronous parity error output: PE output remains High-Impedance
PE Parity Error Output state through undefined area.
Veo Power Supply - +5V 1£10% power supply.
GNDQ Ground for Output - Ground for output circuits.
GND Ground for Others - Ground for other circuits.

TRUTH TABLE

CLR | CS, | €S, | WE MODE /O PIN PE OUTPUT PIN SUPPLY CURRENT
L X X X STANDBY HIGH-Z HIGH-Z STANDBY
H H X X STANDBY HIGH-Z HIGH-Z STANDBY
H L L X CHIP DISABLE HIGH-Z HIGH-Z ACTIVE
H L H H READ Dour PE OUTPUT ACTIVE
H L H L WRITE Du HIGH-Z ACTIVE

Legend:H=High level, L=Low level, X=Don't care.
Notes: CS,, and WE are input at the rising edge of the CLK.
PE output remains High-Impedance state through undefined area.
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RECOMMENDED OPERATING CONDITIONS

(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 v
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions otherwise hoted)

Parameter Test Conditions Symbol Min Max Unit

Standby Supply Current TS,=V,, les 30 mA
) CS,=V,, 1/0=Open
Operating Supply Current Cy ol e='?ni . lee 120 mA
Input Leakage Current V\=GND to V, I -10 10 uA
'CS,=V,, or CS,=V,
Output Leakage Current Vou‘r=G»ND 1o Vzcc * o -10 10 pA
Input Low Voltage V. -2.0" 0.8 v
Input High Voltage Vi 2.2 6.0 \
Output High Voltage loy=—4mA on 24 v
D, lo,=8mA
Output Low Voltage — — Voo 0.4 \
PE lo=16mA
5 . V.=GND to 4.5V

Peak Power-on Current*z CLR-GND leo 120 mA

Note:

*1 —2.0V Min. for pulse width less than 20ns. (V,.=—0.5V at DC level)

*2 The CLR input should be connected to GND to keep the device deselected.
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MB8279RT-20

MB8279RT-25
Fig. 2 - AC TEST CONDITIONS
o INPUT PULSE LEVELS: 0.6V TO 2.4V
o INPUT PULSE RISE & FALL TIMES: 5ns (Transient between 0.8V and 2.2V)
¢ TIMING REFERENCE LEVELS: INPUT:  V,=0.8V, V,=2.2V
OUTPUT: V,,=0.8V, V,,=2.2V
e OUTPUT LOAD
5V 5V
480Q 280Q
Do,y © PE 0—
*C,=30pF __ § 255Q *C,=30pF
mrmr
*INCLUDING JIG AND STRAY CAPACITANCE.
(C.=5pF for tiz, tiz, tiza, tizo @Nd tepr) (Ci=5pF f0r toyz, touz, teizar touze and tormz)
(Recommended operating conditions unless otherwise noted.)
READ CYCLE
Parameter Symbol MB8279RT-20 MB8279RT-25 Unit
Min Max Min Max
Read Cycle Time When on uses | PE tag 20 25 ns
When uses PE toc 25 30 ns
Clock “H” Level Pulse Width [ 8 10 ns
Clock “L” Level Pulse Width tou 8 10 ns
Input Setup Time te 4 4 ns
Input Hold Time t, 2 2 ns
Clock Access Time E‘_" L 20 25 i
PE toe 25 30 ns
10 12 ns
CS, Access Time _[E’_‘" bose
PE toen 10 12 ns
D 2 2 ns
CS, to Output Low-Z = Lz
PE to 2 2 ns
D, 2 8 2 10 ns
CS, 1o Output High-Z o bize
PE tonzo 2 8 2 10 ns
D, 2 2 ns
Output Hold from Clock —oT on
PE tou 2 2 ns
2 2 ns
Output Hold from CS, Doyt lorg
PE [ 2 2 ns
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MB8279RT-25
READ CYCLE TIMING DIAGRAM
READ CYCLE (INH=L, C[R=H)
the
ton tou
I —

CLK / N 72

_ 7

. T’l
ADDRESSW( vab XYY YYYYYYYYYYY Y YWY e

= \\\ | Y/ IR

w 220 | NN

o [ N
. tacse o tize
ton
DATA 11O = ( ( ( ( ]( DATA VALID :E >
————— e, touze
HIGH-Z — 1::2 — toy -
E I\X\\\: OUTﬁgTTEv:\UD /

Note 1: PE output remains High-Impedance state through undefined area.
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MB8279RT-25
WRITE CYCLE
9RT-! 8279RT-:
Parameter Symbol MB827 2 MB T-25 Unit
Min Max Min Max
Write Cycle Time twe 20 25 ns
Clock “H” Level Pulse Width toun 8 10 ns
Clock “L” Level Pulse Width to, 8 10 ns
Input Setup Time tg 4 4 ns
Input Hold Time 1, 2 2 ns
CS, Setup Time tes 2 2 ns
CS, Hold Time ten 8 10 ns
Data Setup Time tos 0 0 ns
Data Hold Time tou 6 6 ns
. Dour tz 2 8 2 10 ns
CLK to Output High-Z E o > 3 > o pos
D t 2 2 ns
CLK to Output Low-Z T -
PE oy 2 2 ns
CLOCK INHIBIT TIMING
Parameter Symbol MB8279RT-20 MB8279RT-25 Unit
Min Max Min Max
Clock Inhibit Setup Time teus 2 2 ns
Clock Inhibit Hold Time teun 2 2 ns
Clock Enable Setup Time tores 2 2 ns
Clock Enable Hold Time toren 0 0 ns
REGISTER CLEAR TIMING
Parameter Symbol MB8279RT-20 MB8279RT-25 Unit
Min Max Min Max
Clear Pulse Width torw 7 7 ns
Clear Hold Time [ 10 10 ns
Clear Recovery Time tomn 10 10 ns
Clear to Output High-Z termz 2 8 2 10 ns
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WRITE CYCLE TIMING DIAGRAM

WRITE CYCLE (INH=L, CLR=H)
e

! —
CLK
ji N P
l‘ ) B ‘1
ADDRESS <XXX>}|: vaub MY YYYYYYYY Y Y Y YW e

= ON\\Y (/11—

= O (/11 R

I-— tes —n teu
D
cs, NOTE1 K)o

bz —» e tos > ja— 15— .
AV AVA L L777
DATA 110 77777 DATA VALID AR

ANV
[ LY \]

~NA

N
N~

1P’iZ

HIGH-Z -_tm_-l
NI A\

Note 1: When CS, = “H" level, write operation is excuted and when CS,= “L" level, write operation is cancelled.
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CLOCK INHIBIT TIMING DIAGRAM

CLOCK INHIBIT

CLK /

tcl.E“

t(:l.Es

t(:LIS tCUN
///] N
REGISTER CLEAR TIMING

REGISTER CLEAR
CLK y/ \

torn —f torm

torw
W\ [///}
le— top; ——»
DATA 110 Z( (f (: (: (f (: X{ (f> HIGHZ —_ _
HIGH-Z
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MB8279RT-20

MB8279RT-25
EXAMPLE OF MB8279RT BASIC FUNCTION

CASE READ a WRITE b READ ¢ READ d

| | ' '
ok
ADD. :><:a

I | l |
vo X A H B >———( c x D

PREVIOUS DATA DATAOUT  DATAIN DATA OUT DATA OUT

cs, \JL— CANCEL
CASE READ a WRITE b DUMMY READ ¢

' ' v '
CLK
INH / \
cs, \_‘7/— CANCEL
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MB8279RT-20

MB8279RT-25
PACKAGE DIMENSIONS
32-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-32P-M02)
15°MAX
Ja o oy o oy oy oy oy oy on _

INDEX-1 t
O B

O=—INDEX-2 T

IUVVVVVVVVVVVVVV‘JI -
1

I

.010+.002
(0.25+0.05)

+.008 +0.20
1.5747005(39.9870:30)

.050(1.27
A‘ —————-‘M;x ) 03470120 867 330)—f f=——
( 207(5.25)MAX
l 1125(3.18)MIN
+.012
.100(2.54) -050_4 1018+.003 .020(0.51)
= o MIN

Tve (1.27*939) 10.45+0.08)

Dimensions in
inches (millimeters)
© 1988 FUJITSU LIMITED D32009S-1C
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PACKAGE DIMENSIONS (Continued)

32-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-32P-M02)

DAAHRAAAAARAAAS =
\l 0(0)MIN
(STAND OFF)
.339+.008 .465+.012 .402+.012
(8.60+0.20) INDEX (11.80+0.30) (10.20+0.30)
o .031+.008
A [(0.80+0.20)
- : L
FEOEEHEHEHEHHiD Nt
i I
I fhae
| .050(1.27) .018+.004 = - __' :006+.002
"’4“-"—7;"‘ 10.45:0.10) .®.005(O.13J® [~ {015:0.05)
] ,098(2.50) MAX
! (SEATED HEIGHT)

+.010 +0.25

7997 009(20.2970°50)

;@610'15) Details of *A"" part

=

.01 2(0.30)

m 007(0.18)
T [o4i010)] MAX

.750(19.05)REF | .027(0.68) Dimensions in
MAX inches (millimeters)

7 1988 FUJITSU LIMITED F32004S-1C
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FUJITSU

MB8287-25/-35

CMOS 288K-BIT HIGH-SPEED SRAM

32K Words x 8 Bits Static Random Access Memory with
Automatic Power Down

The Fujitsu MB8287 is a 32,768 words x 8 bits static random access memory with
parity generator and checker, and fabricated with CMOS technology. To obtain a
smaller chip size, the cell uses NMOS transistors and resistors. This device is housed

in a 300 mil DIP package with low (605 mW max.) power dissipation. All pins are TTL
compatible and a single +5 V power supply is required.

A separate chip select (CS;) pin simplifies multipackage systems design by permitting
the selection of an individual package when outputs are OR-tied, and then
automatically powering down the other deselected packages.

The MB8287 offers low power dissipation, low cost, and high performance.

e Organization: 32,768 words x 8 bits
e Static operation: no clocks or timing strobe required

e Access time: taa = tacst - 25 Ns max, tacsz = 14 ns max. (MB8287-25)
taa = tacst - 35 ns max, tacsz = 15 ns max. (MB8287-35)

e Low power consumption: 715 mW max. (Operating) for 25 ns
605 mW max. (Operating) for 35 ns
138 mW max. (TTL Standby)
83 mW max. (CMOS Standby)

Single +5 V power supply +10% tolerance

TTL compatible inputs and outputs

Three-state outputs with OR-tie capacity

Chip select for simplified memory expansion
Electrostatic protection for all inputs and outputs

Standard 32-pin Plastic Packages:
Skinny DIP (300 mil) MB8287-xxPSK
SOP (450 mil) MB8287-xxPF

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee -0.51t0 +7.0 v
Input Voltage on any pin with
reapect to 220 Vin -3.510+7.0 v
Output Voltage on any VO pin
with respect to GND Vour —051047.0 v
Output Current lout +20 mA
Power Dissipation Po 1.0 w
Temperature Under Bias Taias -10to +85 °Cc
Storage Temperature Range Tsta —45t0 +125 °c

Note: Pennanent device damage may occur if absolute maximum ratings are exceeded.
ion should be restricted to the conditions as detailed in the operation
secnons of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

PLASTIC PACKAGE
(DIP-32P-M02)

PLASTIC PACKAGE
(FPT-32P-M02)

PIN ASSIGNMENT
AsO) 1 S 323 vee
A2 31 A
A3 300 A,
A4 29[ A,
AOs 28 [1 A,
AOs 27 A
A7 26 [ Ay
Ais]s 25[J N.C.
Al 9TOPVIEW24 A <s,

WE 10 23] WE
CS, [ 11 22 10,
PE[] 12 217 1o,
110, ] 13 20 [] 1/Os
110, 14 19 [ 10s
110: [ 15 18 [ 10,
GND [ 16 17 [ GNDQ

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields. However, it
Is advised that normal precautions be taken to avoid application
of any voitage higher than maximum rated voltages to this high
impedance circuit.
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MB8287-25

MB8287-35
Fig. 1 - MB8287 BLOCK DIAGRAM
Ao O————] -— Vg
A O—] MEMORY CELL ARRAY -
A; O——— 256 x 128 x 8 GND
A, O——— ADDRESS ROW (/O DATA)
A, 0——— BUFFER DECODER
A O————— 256 x 128
A, O—— (PARITY DATA)
A, O—
As Ol
A Vo (iATE
:mo—— ADDRESS COLUMN DECODER
11
O—— BUFFER
A, O—r 4\
Ay O—r] PARITY DATA PARITY DATA
A, O———
PARITY :> PARITY
GENERATOR CHECKER
L}
PARITY l
. CONTROL, \/
OEO——— |npuT 10
WEo— | BUFFER 1/0 BUFFER —l BUFFER
. <— GNDQ
CS,0— /01 /O, O3 VO, /O VOs 11O, 104 PE
POWER DOWN
CIRCUIT TRUTH TABLE
s, |cs, |WeE |©E | MobeE | SYFPLY | o PESTATE
H | X | X | X |STANDBY lss HIGH-Z
L L | X | X |DESELECT le HIGH-Z
L | H | H | H |DoyDISABLE le HIGH-Z
L | H|H L | READ lec Dour
L | H L | X [WRITE leg Dix
CAPACITANCE (r.=25°c, 1 = 1MH2)
Parameter Condition Symbol Min Typ Max Unit
Input Capacitance (CS,, CS., OE, WE) V=0V Cu 8 pF
Input Capacitance (Other Input) V=0V Ce 7 pF
1O Capacitance (with PE) Vie=0V Ciwo 8 pF
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MB8287-25

MB8287-35
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Ambient Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Test Condition Min Max Unit
CSi2Vee 0.2V
ket | V2Vee —0.2V or V0.2V 15 mA
Standby Supply Current
Ving0.2V
lsez CSi=Van 25 mA
Operating Supply 25ns lour=0mA, CS,=V,. 130
Current 35ns oo Cycle=Min. 110 mA
Input Leakage Current I Vin=0V to Ve, Vee=Max. -5 5 HA
'CSy=Viu or CS,=V or
Output Leakage Current luo WE=V,_or OE=Vy, -5 5 HA
Vm=0V to Vcc
Input Low Voltage Vi -2.0" 0.8 \
Input High Voltage Vi 2.2 6.0 V'
Output High Voltage Vou low=—4mA 2.4 Vv
Output Low Voltage Voo lo.=8mA 0.4 "
Note: *1 -2.0V Min. for pulse width less than 20ns. (V.. min.=—0.5V at DC level)
Fig. 2 — AC TEST CONDITIONS
+5V
o Input Pulse Levels: 0.6V to 2.4V
o Input Pulse Rise & Fall Times:  3ns (Transient between 0.8V and 2.2V) Ri
o Timing Reference Levels: Input  : V,=0.8V, V,,=2.2V *' Dour
Qutput : Vo =0.8V, Vou=2.2V (O
e Output Load: C.*2 R.
R, R, C. Parameters Measured
Load | | 480kQ| 255Q | 30pF | except tiz, tuz, twz, tow, torz, torz, tewz and teonz | . 1FE_pin is included.
Load Il | 480kQ| 255Q | 5pF |tz tuz, twz, tows torz, torz, terz @nd teonz *2 Including Scope and Jig Capacitance
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MB8287-35

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE*'
MB8287-25 MB8287-35
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time trc 25 35 ns
Address Access Time*2 taa 25 35 ns
'CS, Access Time*? tacst 25 35 ns
CS. Access Time*™? tacs2 14 15 ns
‘OE Access Time toe 12 14 ns
Output Hold from Address Change ton 3 3 ns
Output Active from CS,* tizy 5 8 ns
Output Active from CS;* tze 2 3 ns
Output Active from ‘OE* torz 2 3 ns
Output Disable from CS,** tuzs 1 15 1 15 ns
Output Disable from CS,** thze 1 15 1 15 ns
Output Disable from OE** tonz 1 15 1 15 ns
Parity Error Access from Address*? tapa 28 40 ns
Parity Error Access from CS,*? tarcst 28 40 ns
Parity Error Access from CS,* tarcs2 14 15 ns
Parity Error Access from OE taroe 12 14 ns
Parity Error Hold from Address Change teon 3 3 ns
Parity Error Disable from Address Change** torza 20 25 ns
Parity Error Disable from TS tonzs 1 15 1 15 ns
Parity Error Disable from CS,** tonze 1 15 1 15 ns
Parity Error Disable from OE** toonz 1 15 1 15 ns

4-44

ote: *1 WE is high for Read Cycle.

*2 Device is continuously selected, CS;=V,,, CS,=Vi and OE=V,..

*3 Address valid prior to or coincident with CS, transition low, CS; transition high.
*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB8287-25
MB8287-35

READ CYCLE TIMING DIAGRAM*!

READ CYCLE : ADDRESS CONTROLLED*2

the
ADDRESS VALID
ta ke— ton —
3
DATA OUT PREVIOUS DATA VALID ><>< Dour VALID
K
READ CYCLE : CS,, CS, CONTROLLED*
th
ADDRESS VALID
o tacst =
Cs,
CS.
tacse —
O
4
e} HIGH 2 Dour VALID HIGH-Z
K
: Don't Care Xz : Undefined

Note: *1 WE s high for Read Cycle. -
*2 Device is continuously selected, CS, = Vi, CS; = Vi and OE = V..
*3 Address valid prior to or coincident with CS; transition low, CS, transition high.
*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB8287-25
MB8287-35

PARITY READ FUNCTION TIMING DIAGRAM*"*®

1) ADDRESS CONTROLLED*

the
ADDRESS INPUT VALID
HIGH-Z teon HIGH-Z
PE DATA VALID  / /
2) CS,, CS, CONTROLLED*
ADDRESS INPUT VALID
taea
- tapcsy =1
CS,
CS,
tapcse ——>
tapog ———
OE
I teonz
FE N DATA VALID
: Don’t Care Xx : Undefined

Note: *1 WEis high for Read Cycle.
*2 Device is continuously selected, CS; = “L", CS, = “H" and OE = "L"

*3 Address valid prior to or coincident with CS, transition low, CS, transition high.
*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
*5 When error occurred, PE pin outputs “L". But when no error, PE pin is in High-Z state.
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MB8287-35
(oo 8 ondon sy bz e
WRITE CYCLE*"*s.*¢
MB8287-25 MB8287-35
Parameter Symbol Unit
Min Max Min Max
Write Cycle Time*2 twe 25 35 ns
Address Valid to End of Write taw 18 28 ns
'CS, to End of Write tews 16 26 ns
CS, to End of Write towz 13 20 ns
Data Setup Time tow 8 12 ns
Data Hold Time ton 0 0 ns
Write Pulse Width twe 15 20 ns
Write Recovery Time*? twa 0 0 ns
Address Setup Time tas 0 0 ns
Output Low-Z from ‘WE™ tow 0 0 ns
Output High-Z from ‘WE*™ twz 0 8 0 14 ns

Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*2 All Write Cycle are determined from the last address transition to the first address transition of next address.
*3 twn is defined from the end point of Write Mode.
*4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
*5 In normal Write Cycle, PE pin must be pulled-up to High.
*6 If data“L”is written in PE pin under the same timing as data input on I/0 pins, “Error” information is written in the parity
bit addressed forcibly.
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MB8287-35
WRITE CYCLE TIMING DIAGRAM®*" *5 *¢
WRITE CYCLE No. 1 (WE CONTROLLED)
twe?
ADDRESS VALID
taw
t(}W!
Cs,
CS.
tewz
twe
V4
WE ] %
tow tow™®
ton —
4 p
110 Dw VALID W
N
Don’t Care m : Undefined

Note: *1 TS goes high simultaneously with WE high, the output remains in high impedance state.
» *2 All Write Cycles are determined from the last address transition to the first address transition of next address.
*3 twn is defined from the end point of Write Mode.
“4 Transition is specified at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
*5 In normal Write Cycle, PE pin must be pulled-up to High.

*6 Ifdata“L"is written in PE pin under the same timing as data input on I/O pins, “Error” information is written in the parity
bit addressed forcibly.
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MB8287-35

WRITE CYCLE TIMING DIAGRAM*" ** *5

WRITE CYCLE No. 2 (CS,, CS, CONTROLLED)

twe
ADDRESS VALID
tAW
OF
tWR‘J
tCWI
cS,
-3
tCVVZ tWR
CS,

tow ton

4

—X

: Don’t Care

m : Undefined

Note:

*1 If CS goes high simultaneously with WE high, the output remains in high impedance state.
*2 All Write Cycles are determined from the last address transition to the first address transition of next address.

*3 twa is defined from the end point of Write Mode.
*4 In normal Write Cycle, PE pin must be pulled-up to High.

*5 Ifdata “L”is written in PE pin under the same timing as data input on I/O pins, “Error” information is written in the parity

bit addressed forcibly.
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MB8287-25
MB8287-35

PACKAGE DIMENSIONS

32-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-32P-M02)

o N N N N N Y Yy Yy Yy Yy Yy oy N —

INDEX-1
O O .283+.006
(7.20+0.15)

(O-=—INDEX-2 ‘

.050(1.27) +.012 +0.30
o (=250 0347972(0.8670 %) —=f |=—r
Y .207(5.25)MAX
l .125(3.18)MIN
+.012
_] .100(2.54) -050_45 .018+.003 .020(0.51)
- MIN

Typ (1.27%939) (0.45+0.08)

© 1988 FUJITSU LIMITED D32009S-1C

+.008 +0.20 .010+.002
1574 575(39.9870-20) {0.25:0.05)

15°MAX

.300(7.62)
TYP

Dimensions in
inches (millimeters)

4-50




MB8287-25
MB8287-35

PACKAGE DIMENSIONS

32-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-32P-M02)

NAAAARAHAHAARAAAH

0(0)MIN

(STAND OFF)
-339+.008 .465+.012 .402+.012
(8.60£0.20) INDEX (11.80+0.30) (10.20£0.30)

.031+.008
(0.80+0.20)

[
J____ 1T\

FEEEL RN RELR LD

.050(1.27) .018+.004 = .006+.002
Typ (0.45:0.10] -—v_—_{B ‘”'005‘0“,3)@ 0;:(125;8),1')\;3;)(

! T
799*-819(20.29*9:25) (SEATED HEIGHT)

—————'006‘0'1 5) Details of “A" part
==
.012(0.30)
/7] .004(0.10) .007(0.18)
. MAX
.750(19.05)REF .027(0.68) Dimensions in

MAX inches (millimeters)

© 1988 FUJITSU LIMITED F32004S-1C
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DATA SHEET

o8
FUJITSU

MB8421/8422-90/-90L/-90LL/-12/-12L/-12LL
CMOS 16K-BIT DUAL-PORT SRAM

2K x 8 Bits CMOS Dual-Port Static Random Access
Memory

The Fujitsu MB8421 and MB8422 are 2,048 words x 8 bits dual-port high-performance
static random access memories (SRAMs) fabricated in CMOS. The SRAMs use
asynchronous circuits; thus, no external clocks are required. MB8421 and MB8422
provide the user with two separately controlled I/O ports with independent addresses,
Chip Select (CS), Write Enable (V%E), Output Enable (OE), and VO functions. This
arrangement permits independent access to any memory location for either a Read or
Wirite operation — a useful feature for shared data processing_sapplicaﬁons. These
devices have an automatic power-down feature controlled by CS.

To avoid data contention on the same address, a BUSY input is provided for address
arbitration; in addition, MB8421 utilizes an interrupt (INT) flag which allows
communication between systems on either side of the RAM. Both devices use a single
+5 V power supply and all pins are TTL-compatible.

Some typical applications for these memory devices are multiprocessing systems,
distributed networks, external register files, and peripheral controllers.

e Organization: 2,048 words x 8 bits
e Static operation: no clocks or timing strobe required

e Access time: taa = tacs = 90 ns max. (MB8421/22-90)
(MB8421/22-90L)
(MB8421/22/-90LL)

tan= tacs = 120 ns max. (MB8421/22-12)
(MB8421/22-12L)
(MB8421/22/-12LL)

e Power consumption for the standard version:
660 mW max. (Both ports active)
385 mW max. (One port active)
38.5 mW max. (Both ports standby, TTL)
11 mW max. (Both ports standby, CMOS)
o Power consumption for the L and LL-versions:
495 mW max. (Both ports active)
275 mW max. (One port active)
27.5 mW max. (Both ports standby, TTL)
1.1 mW max. (Both ports standby, CMOS)
Single +5 V power supply +10% tolerance
TTL compatible inputs and outputs
Three-state outputs with OR-tie capacity
Electrostatic protection for all inputs and outputs
Address arbitration function: BUSY flag
Interrupt function for communication between systems (MB8421 only): INT flag
Data retention voltage: 2 V min.
Standard Plastic Packages:
48-pin  DIP MB8422-xx(L/LL)P
52-pin DIP MB8421-xx(LLL)P
64-pin QFP MB8421-xx(L/LL)PFQ

Copyright © 1980 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

DIP-48P-M02
(MB8422)

DIP-52P-M01
(MB8421)

FPT-64P-M06
(MB8421)

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric flelds. However, it
is advised that normal precautions be taken to avoid application
of any voitage higher than maximum rated voltages to this high
impedance circuit.
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ABSOLUTE MAXIMUM RATINGS - 2

Parameter Designator Value Unit
Supply Voltage Vee -0.5 to +7 \
Input Voltage on any pin with respect to Vss VIN -0.5to Vgg +0.5 \'%
Output Voltage on any 1/0 pin with respect to Vss VOUT -0.5 to Vcc +0.5 \
Output Current IouT + 20 mA
Power dissipation PD 1.0 w
Temperature Under Bias TBIAS -10 to +85
Storage Temperature TSTG -40 to +125 °c

NOTE:

Permanent device damage may occur if the above Absolute Maximum Ratings are exceeded. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.
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Fig. 1 — BLOCK DIAGRAM OF MB8421/22
CSL * Csr
OE | OE
OE_ OEr
1/00 - 17107, 8| 170 170 8 KE I/(?Opt - 1/07g
Left Data Buffer Buffer Right Data
Port Port
A7 - A10 4 Column Column 4 A7r" " A10
- - Decoder U Decoder R R
7 e\ 7
- Row Row .-
AOC - ABL — Decoder <::> Memory Array \_l/ Decoder <] A0 - A6R
Arbitration/
Interrupt
Logic
BUsv. <] I L > BUSYA
INTL (Note) <1 > NTr (Note)
NOTES: MB8421 only.
/O CAPACITANCE (2 =25 °c. f = 1 mHy)
Parameter Symbol Typ Max Unit
Input Capacitance (VIN = 0V) CIN 10 pF
1/0 Capacitance (VI/O = 0V) Cl/0 10 pF
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PIN ASSIGNMENTS

MB8421 - Top View MB8421 - Top View MB8422 - Top View
(DIP-52P-M01) (FPT-64P-MO01) (DIP-48P-M02)
- o
~ > P
o - “lo.d 2o o X ) S
2 skl o 8 BERE S o
csL Q1 48 vee
julnlslalalalalalalalalalsl weL 2 P sl
64 63 626160 59 58 57 56 55 54 53 52 Busv, 43 a6|d We
~oy g 1 510 NC AL 04 s B0SvR
o {2 S0P NC OEL[s 44P at0R
aoLd s 49B1 GER roLOse 43P 54
AL 4 48 AoR Al gz 421 AoR
A2 s 7P AR A2 s 41P a1
AL e 46 A2R A3Lgo 40P A2
AL 7 4511 A3R A4 10 39 A3
AsL 8 44 P Adg AsL g1 38 aag
AsLd o 431 ASR AsL [ 12 a7 asg
A7 O 10 42 B Asg A7 13 36[d AsR
AL 11 41 P A7R A8 14 35 A7TR
AL 12 40 P A8R A9 Q15 340 ASR
(Ne) 13 39 B A9R 1700 [} 16 33 aoR
(Ne) 14 3g B NC vor 17 3201075
(Ne) O 1s 37 gNC oz g 18 318 oeg
1700, 4 16 3s P NC 103 g 19 300 /057
o1 17 3s Blo7g 1704 | 20 290 1/04Rr
o2 18 34 P 1/06R 1os g 21 280 1/03R
17031 19 33 P /osg 17061 [ 22 27 1o2R
202122 23 24 25 26 2728 29 30 3132 17071 ] 23 261 1/01R
oooo0oooooo oo O vss [j24 25 1/00R
R R S A oo o
§88588825588%

Left Port Right Port Function Left Port Right Port Function
WEL WER Write Enable INTL NTR Interrupt Flag
CsL CSR Chip Select
— — AOL -- A10L AOR~- A10R Address
OEL OER Output Enable
BUSYL BUSYR Busy Flag 1/00L-- 1/O7L I/O0R-~ I/O7R Data Input/Output

Vee Power (Common)
Vss Ground (Common)

FUNCTIONAL OPERATION

The MB8421 and MBB8422 provide two ports with separate
control signals, address inputs, and input/output data pins that
allow asynchronous read and write operations to any memory
location. Each device has an on-chip automatic power-down
feature controlled by TS that places the respective port in the
standby mode when the chip is deselected {CS is HIGH).
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When a port is enabled, access to the entire memory array is
permitted. Each port has an independent Output En-
able (OE) control that is active in the read mode and enables
the output drivers. Non-contention Read/Write conditions are
shown in the following Truth Table; a simplified block diagram
of the dual-port SRAM is shown in Fig. 1.
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NON-CONTENTION READ/WRITE CONTROL

P 1 1
LEFT PORT INPUTS’ | RIGHT PORT INPUTS FLAGS __ FUNCTION
R/WL| CSL| OEL R/WR CSR OER BUSYL BUSYR
X H X X X X H H Left Port in Power Down Mode
X X X X H X H H Right Port in Power Down Mode
L L X X X X H H Data on Left Port Written Into Memory
H L L X X X H H Data in Memory Output on Left Port
X X X L L X H H Data on Right Port Written Into Memory
X X X H L L H H Data in Memory Output on Right Port
NOTES:
1. AOL-A10L# AOR - A10R
2. H=HIGH, L = LOW, X = Don't Care
The arbitration logic resolves an address match or chip-enable 1. When addresses for both the left and right ports match
match and determines the access priority. In both cases, an and are valid before TS is active, the on-chip control
active BUSY flag is set for the port-in-waiting. Since both logic arbitrates between TS| and T3Sr for device
ports are asynchronous, there is the possibility of accessing access. Refer to the following Truth Table for signal
the same memory location from both sides. In the read mode, states; timing detail is shown later in this data sheet
this condition is not a problem. However, this is a problem under “Data Contention Cycle No. 2 (CS controlled).”
when both ports are in a write mode with different data words 2. When T3 and Tg3rare LOW before an address match,
or when one port is reading and the other is writing. When both on-chip control logic arbitrates between the left and right
ports access the same memory location, the on-chip addresses for device access. Signal states for this
arbitration logic determines which port has access and the condition are shown in the following Truth Table; timing
BUSY flag for the delayed port is set active LOW and all detail is shown under “Data Contention Cycle No. 1
operations on that port are inhibited. The delayed port can be (Address Controlled).”
accessed when the BUSY flag becomes inactive. Basic modes
of abitration are described in subsequent paragraphs.
ARBITRATION WITH ADDRESS MATCH BEFORE CS
— LEEI'_PORT S— FHG_I—E' PORT FLAGS FUNCTION
R/WL| CSL | OEL | A0O_-A10 | R/WR| CSR | OER |AOR-A10 g{ BUSYL| BUSYR
Left Operation Permitted
X LBR X MATCH X L X MATCH H L Right Operation Not Permitted
Right Operation Permitted
X L X MATCH X LBL X MATCH L H Left Operation Not Permitted
X LST X MATCH X LST X MATCH H L Arbitration Resolved

NOTES: X = Don't Care, L = Low, H = High, LST= Low Same Time, LBR = Low Before Right, LBL = Low Before Left

ADDRESS ARBITRATION WITH CS LOW BEFORE ADDRESS MATCH

LEFT PORT RIGHT PORT FLAGS FUNCTION
R/WL| CSL | OEL | AOL-A10_ | R/Wr| CSRr | OEr |AOR-A10R| BUSYL | BUSYR
Left Operation Permitted
X L X VBR X L X VALID H L Right Operation Not Permitted
Right Operation Permitted
X L X VALID X L X VBL L H Left Operation Not Permitted
X L X VST X L X VST H L Arbitration Resolved

NOTES: X = Don’t Care, L = Low, H = High, VST = Valid Same Time, VBR = Valid Before Right, VBL = Valid Before Left
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When both TS_ and TSR are low at the same time
(CS controlled) or when both left-and-right addresses are
valid at the same time (address controlled), the 'B—U—SVRﬂag for
the right port is set to the active LOW state and access is
granted to the left port.

INTERRUPT FUNCTION

The interrupt (TI\FI") function provides communication between
systems on both sides of the dual-port RAM. l—l\ﬁ'L is set
LOW when the processor on the right port writes to address
7FE (A0 = L and A1-A10 = H). When the left port
acknowledges by reading address 7FE, |NTL is then reset to
HIGH. In essence, address 7FE serves as an 8-bit mailbox
that transfers information from the right port to the left port.
When INTR is set LOW, the processor on the left port writes
to address 7FF (A0-A10=H). When the right port

For the Intel 8086 and Fujitsu’s MBL8086 as well as most other
microprocessors, the asynchronous BUSY signal can be
directly tied to the READY input, providing setup-and-hold
time requirements are met.

acknowledges by reading address 7FF, INTg is then reset to
HIGH. Hence, address 7FF serves as a second 8-bit mailbox,
transferring information from the left port to the right port.

On power-up, |NT, and [NTg are set to a HIGH state.
However, if one port is in the standby mode, the standby port
can still be interrupted by the processor on the other port. But
if the BUSY flag is set to the LOW state, the port associated
with that flag cannot set or reset the INT flag.

RECOMMENDED OPERATING CONDITIONS

(Referenced to Vss)

Value .
Parameter Symbol
Y Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 \%
Operating Temperature TA 0 70 °c
(Recommernided Operating Conditions unless otherwise noted.)
. MB8421/ MB8421/MB8422
Parameter Symbol Condition MB8422-90/12 -90L/-90LL/-12L/-12LL Unit
Min Max Min Max
Operating Supply Current IcCC ycle = Min
(Both ports Active) %J = 100%A 120 920 mA
ISB1 Both ports at Standby
CS, & CSr= VIH 7 5 mA
1SB2 One port_at Standby
CS| or CSg =VIH, 70 50 mA
Standby I0UT = 0 mA
Supply Current 1sB3 Both ports at Full Standby
CS_ & CSg > Vee -0.2V 2 0.2 mA
ISB4 One port_at Full Standby
CSL or CSg > Vce -0.2V 70 50 mA
IOUT = 0 mA
Input Leakage Current It VIN = 0V to Vec -10 10 -10 10 nA
Output Leakage Current ILO &S\fc(\:/lH. VOUT = oV ~10 10 ~10 10 HA
Input High Voltage VIH 2.2 | Vcc +0.3 2.2 Vce +0.3 v
Input Low Voltage ViL 0.3 0.8 -0.3 0.8 v
Output High Voltage (R{gg) IOUT = -1.0 mA 2.4 2.4 v
Output Low Voltage VOL 1OUT = 3.2 mA 0.4 0.4 A\
Output Low Voltage for -
Ope%-Dr g VoL IOUT = 8 mA 0.4 0.4 \

NOTE:
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AC CHARACTERISTICS

(Recommended Operations Conditions unless otherwise noted.)
MB8421-90/90L/90LL | MBB421-12/12L/12LL
Parameter Symbol MB8422-90/90L/90LL | MBB422-12/12L/12LL Unit
Min l Max Min Max
Read Cycle Parameters: & Timing Diagrams v
Read Cycle Time tre 90 120 ns
Address Access Time thn 90 120 ns
Chip Select Access Time tacs 90 120 ns
Output Enable Access Time tacE 40 50 ns
Output Hold from Address Change ton 10 10 ns
Chip Select to Output Low-Z (Note 1) toLz 5 5 ns
Output Enable to Output Low-Z (Note 1) toLz 5 5 ns
Chip Select to Output High-Z (Note 1) tonz 40 50 ns
Output Enable to Output High-Z (Note 1) tonz 40 50 ns
Power up from Chip Select tey 0 0 ns
Power down from Chip Select tep 50 60 ns
Read Cycle No. 1 2 3:

;4 the ,{
Address X %:

I taa >, ‘

|
|
je— ton—> |
DOUT Previous Data Valid %mm Data Valid

Read Cycle No. 2 2 H

< tre

Address )( ‘ %;

taa

iq—-——— tacs ————>| I" tonz 1’!
5 A\RY é HIITTITIT7T77
__' ‘ox.tz/:o-: " Id-— tonz 1—>|

E' High-Z

igh-. :
pouT High-2 Data Vald ¢

t
1IcC fetru —>l fe tpo_’!
I\é%c Current 7?‘ 50% 50% *

Legend: m Don't Care Undefined

NOTES:

1. Transition is measured at a point of + 500 mV from steady-state voltage with an output capacitance of 5pF.
2. WE is High during read cycle. __ _
3. Device is continuously selected (CS = OE = VIL).
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AC CHARACTERISTICS (Continued)

e | vmersa e
P tor Symbol — 2-12/12L/12LL .
arar‘ne‘ ° 4 Min | Max Min | Max Unit
te Cycle Para ing Diagrams . o Gan : i :
Write Cycle Time tw 120 ns
Address Valid to End of Write taw 100 ns
Chip Select to End of Write tew 100 ns
Address Setup Time tas 0 ns
Write Pulse Width twp 70 ns
Write Recovery Time twr 0 ns
Data Valid to End of Write tow 40 ns
Data Hold Time ) toH 0 ns
Write Enable to Output Low-Z (Note 4) tow 0 ns
Write Enable to Output High-Z (Note 4) twz 40 50 ns
Write Cycle No. 1 (VTE Controlled) 1.2
i: twe >
Address X X
:: taw »!
. < tew >
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