


E%%%*ﬁ*ﬁ Vol. 69 No. 6 1995

HE "RERINORER"
B %

FEEEERSC

B RRIREE AL RN COPT ) DB oo
Fk it
BRSSP A DA ZE I IHL v eveeevreeemrmereermnenennnnesneeenens

FRERIE - HokIeHR

VAN }%E&iﬁ%ﬁﬂﬁﬂﬁﬁ .................................................

FEPEER - N A#X

KEED ) HA 7NV ANF T O—FEEL cooveeerrreeennniieeeennns

AT - W - AR

EHEITA L 78 LS GLESHEIRT <ovververerrmrernressnnesereninnininans

IR I3ER] - ATEEE—

LTRGBS B T 5 AV U EELE S X T LA e

WL« WIRUESE - LML - TR

TERATEE | B ARDYEIE + SIS R T A o

YREDEEAS - AILEESE - il -

HRICEDYE— PRI T i

BN g mHER . M K

WIS O 2 % NS ) 3 RKEEEUL e

BNGHEE - A W - HE M BREALE

BB M BT DB L AL eeeerreemrnee e

FHERAT - AAAIERE - Hix A W] - BRAIEM

'&:%7°3 R F 7 0)[5]7%/\“7{’\/1/\0)56)5?] ............................

KB - BAREZ - & F— -k k2l

KBBEE =4 ) o ZHBEREE NOx B oth e

TERER - MBI - B4 B ARSI - 5

TERSEHEE D &, B 72O F A R AR ATTE S creveeeerrrrereeeennenneen

WiF ®EE E-A—)— kAvr - BWIFRX

SATHAINTEAA L FEZ L PR E—DREE e

b - e f

BRI

%ﬁk&X%A*ﬁ%\/7 1\173__7 ........................................

84 23— % — | (EDO) Bt %

FEIHASA b /T — R 74 FAMDRAM oeeeeseseeesess

WA ¥ - ELLAEE] - FIHIER - BAEE - Al 3

32K 7—FX328y b ¥>»7nF R /X=X FSRAM reveeeee

RMEERS - S — - ERIEE] - R BE - T fR

REFCHE

T & ) FEHERE ) TR S 7 ) rreeerrermmmereessmenenee e
TR ST BT BETE | vovverrrmmmnnerrnennsen ittt ren et

b & B N
A REE V—LZT Oy “FEaolg"

FX 2 1) =2 MSZ-FX255JF rrererreeerererennmanneniiiaiann.
THEONFAI 2T g Y AT A e

Etis
BREOFE—MEREHNZEZDE L T—

A F TOKEIH GRS I THIRTE
WERZAEMZNPTTCEL, LL, 4
BBHWEREEFEL T 2oIicidR o
2RI B BRI L, AR E S E
RIMAS" BREE L T IE e H 2,

FERET e L B BUE 2 LT, RIS
BLRE L7 RERT - SINDBAFEZ 4T > T B,
EIPEF I NTTH RV X T b2 BN
T 5

BmOERFE, AR, R, £LT
B E TE AU DI L %,
T 6 b BROP THER SN LEX
D—HETERELI,

EZFERBMICBROTWHI TS,
EFEEASI”(SI 8 2 R R EEHR)
EEAR) AERALTVWEY, 7L, &
Tl, RELZEOEMAT, HRHEMEMSE
BLTURGEXHNET,

© 1995 Mitsubishi Electric Corporation, printed in Japan




TTRAMZZ b

HWIRBRIBFRE A~ D EROEE
FRIRFIE - M R3EH
ZEEBHIEM  Vol.69 - No.6 - p.2~6 (1995)
302 E L LBt 2 RO MALIT & 5 T, MERBUR CIREI IR
PHEET A2 L IMERTH L LT HBRE TIER W,
IOMXTIR, Hibe L ToOMBEREMEIGLY 4 v R "R
BIEYERh " “HIBRIBIRALRTIE " Rz 0T, BRI 73R & RERIc %
WML, R3EREEORE ) HRLERBMORFEENREZT-Twb,

IRSFTE | SRROBHE - REFIE > 2T L
SERESE - AW - Iml #- hARRX
=B V01,69 - No.6 - p.28~32 (1995)

IRBHFRE 1 S TR, ER0 BN R —4 FTRADS,
BMEFERS 2 SESUU FERERNES 2 v — 3 2 ») 10 & B WRMH o i
i EReR R & SlE L7z

ATT, SES (2 & 2 RfitEMEE & UF & 0 RWFFMAZE 2V THR
AT bo F7z, MUTER3BRE S G EGMEMC BRI L, SRR
B o5y 2T 9 78 B2 LI ko THIEM TR 4% RO £ 3230
U7 A HEIE « RS 2 7 41200 Tl TIERL T 2.

# /B E O HIR
FEFARR - IO
=ZETHFEE Vol.69  No.6 + p.7~12 (1995)

BUESPFIZ BT 24 Y L B E OISO BRI L, Rk
CVD DY E 7 v » WIEALRED 7 0 o fL LZEADNEE, 27—
ROV TIIHTHIZBAFE L 22 BALKR R R OVEEFH (Y V7 7 4~ SK)
DWH, 77 v b ER TSR AR LM i oo HEd, B
IR U 72 SR i (Lo e, 7 MR A e 2o 85 A 12 I3 AR PEIEHR 10 (UK
F RAWKERE) 2 L2, INSHITE - TA Y Y BHEWE O 25
DRl LR s iz,

BEIZLBYVE—bE>L S
ARG B WA ER - MG B
ZZEEHEIER Vol.69 « No.6 - p.33~38 (1995)

TV R OB BT O 7 E, BB T O BREE L 2
L THALL Twd, AP LD E— > 7L, WBkeik%
B O RPMICB T E 20T, k57O T2 BRI &
B HFEICMA T, MERESEHO FLAEE 2R LT 5,

AT, RV E—-FLr o 2Icd 2BEBERMNOBRICOWTHE
AT 5L E DI, WIRBEREREIRY v RS AT AR
RiLizoWTil~N5,

RELN ) YA 7 ILIZHEITTO—EE

FATEIE - bR - ARAHES

=T Vol.69 ¢ No.6 = p.13~17 (1995)
KERERTHEA 7T VE - BB - V-7 2> - B

MeEx Uz, 1983FERFI9934FHENE 1 H AL~ E TTHIT—

KR L, AR, BEORBHE O L, PR oOMaE, BRE

WOFERMZERZFE L2, SLICHIEMBE CRARLT, o

HABEOMEO ) FAIZNEREL, =TV TANNT I EEL:,
372, KEH)VIAZVDOEK I FARBITSIEAZMML, WS

T2 Ay b OBEEEE R,

BEABETOERABVWIEREL ) 2 KBE]
FIGERE - BAR OB - AE P - RS A
SHEEE Vol 69 - No.6 - p.39~43 (1995)
KEFEMOEAER B0, Y 3 R T FEEDOKL/ 101 ETRE
T&RET AT, POEHMRLWEESHHSIKBEROMEZIT-> T
Wh, WIEER G ST 2> S SHEL, R VYA AT EZMED
W HE T v 2 2 B ORS8RI L 72 VEST (Via-hole Etching for the
Separation of Thin films) KB i, pn MEMRIERE ISR SN TE
WEMD 7 72®H, BE, Trr7)oBTRb, 734 - oalE
FREVEVWSTHRRER - T 5,

BEICES L3 L WLWaEsdgs
BB HER] - ARy —
=ETHHES  Vol.69 - No.6 - p.18~22 (1995)

VA 2 NESIOLEI0R AT SN2 % &, BRSO LIS
T2 BEEMEE Y, ENSCHAZHES LT w5, 72, BEER
it (%) 2 513, AEOTRELRFEIILaNZE 5 b7 ¥ OB AL,
SNTBY, KREX—HICE - COBBEIAEIL, BEAREY % -
Twa,

C DFEFEEU KIS LT RIS LT i d e (IR F o — L -
AR, BV, FE - HRAOE 2 WET 5,

BMEIEMERNIRR S E
HAERAT - ARG - 2ok PH - EEHHISHEA
ZETRIEH Vol.69 - No.6 » p.44~48 (1995)

PRELRHIE, 7Y -~ THWHRBNBRL2FHOBNLHEBEL X TLTH
b, A, DABEE, EEUREBEL, BEARESTHEO 3FHOMEE
HWOBFRICHD ATV b, FNENDEEEEDIL, 2V 22 ITEL
72D ABERNIE A PRI EMEE %, SR RMIRERE
BNIEEREEz, Sl EEoRAEES TRIZBEIN - TiRmER 2
FEhhbeE LTwa, S, HIv VSt TEXRME»r L7
v MEREE TIRD A, FHAERLE BIR LR ELD T WS,

FTKREDEFCEITDA YV EEMNIRL R T LI
MR BT - AR R - TDEEDE - HATE D
ZETHITER Vol.69 - No.6 « p.23~27 (1995)

RO, FERMAEEE L -TEY, RSB TIE “Z4T
B Lwk”, FARGETIE {52 2/kBEonE" “kOMAER "
PHIELT, F V> & o8 LSS B iRk TR B I O BA3E,
FRMLICIXD $lA TV b, ARTHE, REOEEEKTHL /K" i
e e LT, EFRESHOA YV EELRTE S 2 F LD, KUHE
TERFFEBASE b o BB LR BTN V> Sk c & Bk R T D W T
BHOBFOUGLZ AT 5,

WET S RF v 7 DFENFRILADCH
KEBBA - BAREZ -8 B8k & A2k
=TSR Vol.69 - No.6 « p.49~53 (1995)

W& 7T RF oy 213, AWM O R 2 N, L, 2T E (B)
PRLUAPORTFRLTZHES L 2IVERTH 5. REOHNLHET
HMEINDZOT) A 7V RS, IRETS2F v 7113, FENTE
TR & HEMEILICAH Y L, FRAVEDLIC & » TREMEREZFHIIT & 2,
WSS ZFy 7 B EH LI E/ SR N OWRFSL, JEO NEREIC
IoTarbro—nNT&3, 25IC, BE SR VIZENR TN & 5
MRS L > TRELWERBEICIHZ 22 5T E B,




Abstracts

Mitsubishi Denki Giho: Vol. 69, Wo. 6, pp. 2832 (1995}

A Smoke Exhaust and Air Conditioning System for the
Hiroshima Subway System

by Shigenobu Herita, Yasutaka Kiyama, Tsutomu Kayama & Toeshifumi Nakamura

The authors employed airflow simulations to evaluate designs for
Japan’s first subway stations to use sealed platforms. The article
describes how simulations were used to plan the facilities and reports
on measurements at the completed projects. The article also reports on
the integrated smoke exhaust and air-conditioning system designed for
the stations. The highly efficient systems are normally controlled at
each station, and have a provision for remote control from a major sta-
tion in the event of an emergency.

Mitsubishi Denki Giho: Vol. 69, Mo. 6, pp. 2~6 (1995)

Global Environmental Issues—The Priorities of a
Transnational Enterprise

by Toshio Ito & Eiki Jidai

As a transnational company with affiliated manufacturing companies
in more than 30 countries, giobal environmental protection is one of the
most important missions of Mitsubishi Electric. Corporate activities for
the prevention of ozone depletion, environmental contamination and
global warming are discussed in this article. Also mentioned are corpo-
rate management strategies and intercorporate cooperation for the pro-
motion of environmental protection.

Mitsubishi Denki Giho: Vol. 69, No. §, pp. 33~38 (1995)
Environmental Observation by Remote-Sensing Satellite

by Tsutomu lwahashi, Hirokazu Tanaka & Takashi Kadowaki

Periodic observations from remote-sensing satellites supplement terres-
trial environmental measurements by monitoring the changes associat-
ed with ozone depletion, logging of tropical rainforests and other
human activities on a global level. The article introduces the current
state of remote-sensing technology for environmental observation, and
comments on future developments in earth observation satellites, their
sensors and system configurations.

Mitsubishi Denki Giho: Vol. 69, Mo. 6§, pp. 7~12 (1995)

Reduction of Ozone-Depleting Substances

by Takeo Ido & Naobumi Kawaguchi

The electronics industry is working actively to phase-out the use of
ozone-depleting substances (ODSs). In Mitsubishi Electric chloroform
and other substitutes are now replacing CFCs and carbontetrachioride,
which is used for chemical vapor deposition in semiconductor manufac-
turing. Hydrocarbon solvents such as Solfine-Sk, developed by the cor-
poration, are being applied as substitutes in the cleansing process of
semiconductor power devices. As a result of improvements in related
technologies, the cleansing of printed circuit board assemblies is no lon-
ger required. Components are kept as clean as possible and cleaned,
only if necessary, in aqueous solutions or hydrocarbon solvents. The
complete phase-out of ODS use is in sight.

Mitsubishi Denki Giho: Vol. 69, No. G, pp. 39~43 (1995)

Thin-Film Silicon Solar Cells Produced by a Thin-Film
Separation Process

by Hiroaki Moril , Satoshi Arimoto, Takashi Ishihara & Hisao Kumahe

Mitsubishi Electric has developed via-hole etching for the separation of
thin films (VEST) from a reusable substrate. Solar cells produced from
this film require one-tenth the raw silicon of conventional devices, and
are more efficient since both p and n electrodes are formed along the
rear surface. Assembly cost is low, and the device lends itself to various
design and packaging configurations.

Mitsubishi Denki Giho: Vol. 69, No. §, pp. 13~17 (1995)

A Study on Consumer-Appliance Recycling
by Tomoki Katagiri, Yasunari lkeda & Tsuneo Matsumura

The authors took 1983 and 1993 model color TVs, refrigerators, room
air conditioners and washing machines, carefully measured the primary
disassembly time, the proportions of basic materials, material combina-
tions, and year-by-year changes in composition. They also conducted
component-level disassembly, which they used to estimate recycling
potential and calculate the ratio of materials incorporated. The authors
use this information to analyze the costs of a consumer-appliance recy-
cling infrastructure, and recommend industry-wide adoption of product
assessment procedures during design.

Mitsubishi Denki Giho: Vol. 69, No. G, pp. 44~48 (1995)

Developments in Fuel-Cell Technology
by Yoshiyuki Takuma, Masaaki Matsumoto, Akira Sasaki & Hireaki Urushibata

Mitsubishi Electric is developing three types of fuel cells and building
pilot plants for testing. Fuel cells offer clean and highly efficient means
to generate electricity. Phosphoric acid fuel cells offer output sufficient
for cogeneration and on-site power supplies. Molten carbonate types are
highly efficient and suitable for use as utility power supplies. Solid-state
polymer types offer high power density, making them suited for mobile
use.

Mitsubishi Denki Giho: Vel. 69, Mo. 6, pp. 18~22 (1995)

New Environment-Friendly Packaging Technology
by Yasuji lijima & Eiichi Maezawa

Packaging restrictions aimed at protecting the environment have
become stricter both in Japan (with the passage of the Recycling Act in
October 1991) and abroad. Consumer product manufacturers are receiv-
ing pressure to increase recycling of packaging materials and to sim-
plify disposal both from Japanese consumers and from the Ministry of
International Trade and Industry. The article reports on new packaging
technologies including replacement of styrofoam by a wood-based prod-
uct, returnable packaging, and recyclable and reusable packaging.

Mitsubishi Denki Giho: Vol 69, Mo. 6, pp. 43~53 (1995)
Soundproof Paneling Based on a Sound-Absorbent Plastic

by Katsuhisa Dtsuta, Koji Tsukamoto, Shuichi Tani, Wataru Suzuki & Ryuichi Honda

The authors report on a porous sound-absorbent plastic material made
from thermal bonding of thermoplastic resin grains. The material can
be easily recycled since its composition is known, and is effective for
hoth acoustic mass and acoustic resistance. Sound-absorbing perfor-
mance was evaluated by measuring the flow resistance. The sound-
proop panels manufactured using this material have a unique internal
structure that provides superior sound-absorbing performance, and also
feature excellent weather resistance.

Mitsubishi Denki Giho: Vol. §9, No. §, pp. 23~27 {1995}

Advanced Ozone Processing Technology for Water-Supply
and Sewage-Treatment Use “

by Junji Hirotsuji, Yoshitaka Kawaai, Norimitsu Esaki & Tetsuya Tamura

Mitsubishi Electric has developed advanced water-processing technol-
ogies using ozone for both water-supply and sewage-treatment applica-
tions. The article introduces practical systems for both of these pur-
poses, and describes work in progress on new ozone-processing technol-
ogy incorporating hydrogen peroxide.
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Abstracts

Mitsubjshi Denki Giho: Vol. 69, No. 6, pp. 6872 {1995)

Distributed Computer System Integration Software
hy Takao Katayama & Yuji Aoki

Developing distributed computer systems entails complexities in system
and operation management, and requires a reliable server. The article
reports on the distributed computer system integration software for the
Mitsubishi Electric ME Series, which addresses these problems. Its fea-
tures include automatic software distribution across large-scale dis-
tributed systems, large-capacity data-backup support, scheduled opera-
tion management for both server and client machines, and operations
management for redundant servers.

Mitsubishi Denki Giho: Vol. 69, No. 6, pp. 54~58 (1995)
A Highly Sensitive NOx Sensor for Atmospheric Measurements

by Yoshio Hanazato, Toshiyuki Kamiya, Makoto Miyamoto, Saori Kimura & Satoru Isoda

Mitsubishi Electric is developing a highly sensitive NOy sensor that
detects atmospheric NOy at the parts per billion (ppb) level. Based on an
understanding of the adsorption mechanism between NO, and metal
tetraphenylporphyrins, the authors developed an NOy sensor consisting
of a complex thin film of tetraphenylporphyrin-chromium-chloride (con-
sidered optimum for this application) and a surface acoustic wave
device. The sensor behavior can be adjusted to measure concentrations
from ppb to ppm levels.

Mitsubishi Denki Giho: Vol. 69, No. 6, pp. 73~77 (1995)

A 4th-Generation Byte- and Word-Wide 4Mb DRAM with a
Hyper Page Mode (EDO) Function

by Wataru Sakamoto, Kenji Tokami, Masaki Shimoda, Tomeharu Mametani
& Kaoru Motonami

Mitsubishi Electric has developed a 4th-generation 4Mb DRAM based
on a 0.6xm lithography process that features faster access, a hyper page
mode (EDO) function that accelerates access and facilitates system
design, and byte- or word-wide configurations. An on-chip regulator
drops the external 5V power supply to the 3.3V internal supply voltage,
which was adopted to reduce power dissipation.

Mitsubishi Denki Giho: Vol. 69, Mo. 6, pp. 59~63 (1995)

Environmental Advantages of Gas-Insulated
Power-Distribution Transformers

hy Kiyoshi Sakai, Satoru Hashino, Gary Horsman & Yoshifumi Minamii

With society demanding global response to environmental problems,
power-distribution transformers merit scrutiny with regard to their
environmental impact. The authors have investigated the effects of gas-
insulated transformers throughout their life cycle. In addition to a well-
earned reputation for safety and reliability, gas-insulated transformers
offer advantages of easy recycling and low environmental impact.

Mitsubishi Denki Giho: Vol. 69, No. 6, pp. 78~83 (1995)
A 32K Word x 32-Bit Synchronous Burst SRAM

by Shigeki Ohbayashi, Ryuichi Kosugi, Hirotoshi Sato, Setsu Kondo & Minoru Senda

Mitsubishi Electric has developed a high-performance synchronous
burst SRAM using a 0.5m CMOS process in a 32K word X 32-bit con-
figuration. The device operates at 75MHz with a 3.3V supply and 70°C
ambient temperature, providing sufficient cache performance for new-
generation CPUs with a 64-bit I/O bus and operating frequencies of
75MHz and above.

Mitsubishi Denki Giho: Vol. 69, No. 6, pp. 64~67 {1995)
Life Cycle Assessment and the Concept of Entropy

by Shigeki Nakayama & Akira [keda

The concept of entropy is a useful aid to grasping global environmental
issues, which inherently involve numerous uncertainties. The article
considers the relationship between global activities, environmental
problems and entropy. The authors propose that the inevitable dis-
charge of entropy to the environment that accompanies manufacturing
activities should take the form of thermal emissions in preference to
material emissions. They suggest that this style of analysis may also be
useful to clarify recycling issues.
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F1. B EKEBEEKOIEEE O BEIEER
& K| AEMALEER | REEE TR ALEIK | BhABALTIIK | A LBk | G K
THM-FP (;Lg/ﬂ) 59 57 44 41 24 15
REBRER (%) 3 25 31 59 75
TOC (mg/ £) 1.9 1.75 1.43 1.28 1.25 0.72
iR (%) 8 25 33 34 62
MBAS (mg/ﬂ) 0.08 0.05 0.05 0.04 0.01 0.01
BEBRER (%) 38 38 50 88 88
BHRERE (mg/ L) 2.2 1 0.5 0.4 0.1 0
BEMEERE (%) 55 77 82 95 100
KMnO,#H¥ & (mg,/ 2) 7.6 6.8 45 37 2.6 15
BEIBREER (%) 11 41 51 66 80
24(552) ZZE BRI - Vol.69 ¢ No.6 - 1995




T EEX

Tl

L IKDBN

R AV DFEN
EHEK

E] iRtk

R ILR

AV RIS

=
B S

i R

3. IRt/ 087 0—

£3, PIPNIBZ O AV ANIBET AR

23 AR RO B A BE 3 72,

#% W ft % Gkt B3IRT & 512, 4 v BB
LR T O N—y R 981N /cm’*{1lkgf /cm®)4.94m®/min 22kW | 65& o . e . .
HREEE - Y RIS - RV o R L X
*V RS | IR AEABF AR kg 0,/h & %n%L‘ o Ef' i 7 N
TV EALEE | AR AR o3t LY, BHERRIEOHARIRIITRT LB TH
AV KIS | RCi IE2.55 X & 845 XKEL5 (m) | 2 b, Thbb, FVUREREIRZETEEOMNE
HE Y S | SRR 200m®/h (BHERIESED) | 326 ZAERIERE SR T, FdR ke h KF5kg/

T2, AR, D b DIERARICHE L TR
HRIIEBN T2 EELNTEY, F/2, THM DL %
BREERICAMOLER b7 W T, BRESICHE LW BB
TETH B,

3.2 ThROBOF YV SENIEZBOEH

WAL £ TR Y B IR IZ BT 166
DWIAFRE T > T B9, 22T, 1HE LTEKR
B PR FAGE PR D A L S B R fif 2 L)
EIF, FORMGIEE®, WIRKIRY 20T 5,

ESEGS, TEAKDREE HH 2 THIRNITEAE
DRHE - Yeto T 5 DPk & W SRR S 1), xR
TR LT & 72, WIVROIKTREICIZ aniEiking, B
PHEES 222 0, SR BB LI T d - 72,

fEkls, KIBEREY -2, KOS =74 (PA
O) 1T & BB AIT LI T T2As, H BFREDNRIZAE
LMD LOD, FREBERIC & ARG, BREEAR
& 2l iElE, IR HORRE ¥ OB H - 72,

N SDOMBEE BRI 72012, * YV Ak BB
RIDBALFHE I 4L, AR 7 EERARFT O, FR4E- A

ETAGES I BT &5V v BRI & R T A8 - BE

A - 006 - B

hEE2&1ETD, AV RIGE 1 Bt

DEEEFHRT, WE2.56m, EE45m, KELSm ORIE
% M T2, B, RN 1499 TH b,
A ITPHEBSIC BT 24V i L B EERE R L7z,
B, BiaghRiL, AV ERTAO TRDEGE % HlikE
ETHIL T b, RKRDOEEIRERRSMC & - TUIRE
BEIRZALT 25AL 5 20, BBUIm/RDRIHIE T
10 %BLIFCIRTEEAETH ), RIFLBLAREIITThILT N
%, $72, RunNo.1~4a L J iz, skaEsHEmL TA
VAR C e o ISR T L, YV IEAREERREL
THETEDH LI LT, BIFLIaERyHons 2 g
%, %72, COD (tFmumeFZskE) b 20 ~ 30 %AKRT &
Twb,

Lk & 9ic, FafRizry sz & - TRl
EN, Pl RKERBEOMEICHSTH L L biT, INETD
H RO ANPE LR L TV 5,

4, BEMEATERMA YV IR EIZL B
EEMNIE - BN

R % BB L TR AU, RISl 7 kBRI

25(553)




x4, FEPREBHFOF VO NIEHHOEEHER

Run No. MUK | HEMEER] | AR @iﬂéﬂi ) }fgz‘ﬁi’/k FRBREEE | ik | itk | COD
(m®/h) | (min) | (mg/ £) | FUSCAUEE | Bkstns | bRk$E | COD | COD | Bk

1 274 13.9 30.9 21.9 6.0 73% 26.4 19.1 28%
2 248 15.4 39.0 15.3 7.1 54% 22.8 17.4 24%
3 219 17.4 27.0 9.6 2.4 75% 16.3 115 29%
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ITHIEL TV B, 20720, EEOEAT—F TH5Z L
F— Y SAGDHTHRBCTE, FRBETH 727 — 5 1

DQ1~DQ16 -7 /DATA\
(OUTPUTS) VALID
DQ1~DQ16 DATA
(INPUTS) \VALID/

N

BRICL D54 IV TRENRE %Y, K2ns DT 7

WE \_____/*——__“ £ W OEE{ bR SR L 72,

3. NANRXR—TE—F(EDO)IZHITS
D—F/ 51 MRESHE

2.2.2 SEE~DOBBEREXIE
HBEERIIT A 7 ) VERICRIBIL TR 5720, ¥ &
FTo7ay 7 50MHz IZHIS L7274 R 24E5 ETKE

_— INA A NAHEH
AEY 7 5 N RER 2h | BER T
£ T 7 N .
v E HhE
| O—H7 ao—Hh
v BSR Ny TT
F— SR
ESREBE
(@) RERDT—yI/NREEHK
A . N A A A
i NARET o7/ %% BER | V77
HAEY
=2 D—E8F— 5 /AR n n—4
| —— o—HH
W E5R Sy 7
(b) BHF—F /N2
4. F—oN\2EBHEOEEE
N 23R D E— F(EDO) BEAEF & EIHHEA 4 } 77— F7 4 FAMDRAM * $RA - E L - FH - 5% - A¥ 75(603)




TR 725, FEIUHL4AMDRAM TIIMERELE 4T 2
CCEHEPIZ, 51T, By MEEROEEX - TR
BRI EH L7z,

7o, EEINREIC L > TRAET S/ £ ZDFEENE T
BN TREAT 72,
2,2.3 ANIBBEEEEOEA

7—F74 FDRAM Tid I EEHr£<, F2, 512
)7 vy v amTRERHCEHET 24 € e T7ay 758
1KY 70y a2 BT TREWTOHIEBERIKRE L
B, AEITIE 512, N oD E—-F EDO) ICLHTY
AT L7y 7 50 MHz 1236 L TEHES 67280, ko
T—%T7 7 F v CIHHBERBKICL 5 2 LTI N,

TEBRER TFIFAZ Lick ), Forors, ESEH,

Ey MROFTREERE, BFELICFIL TFTS 2 L7
TE5D, Ahl3, SMPEEELLSV & EREEMETERR 2 H
WCNEREIRE L Z 3.3V IZKEL, BHEERZRRL 2,

5, HEMEHAAMDRAMD F v 7 EE

3. Fv TR

FIHAL4AM By b oA b/ 7—F74 F DRAM O F
v 7 ERERRIORT, i, FO7 0y 7XERGEICRT,
AN LLTL—{3128K E v F Y77 L — 32{ATHEK
INT5,

Bl—F v 7T, X4 74 K/ 7—F74 Kk, 5V,/33V,
512 7Ly a /1KY 7V v 2, 2CASIWE/1CAS
2WE, Efi~e—YE—F /" frex—UE—F (EDO) %
DFRPT R, A% m L 387,

4, 7ot RXEI

SN 4 MDRAM T3, 0.6 pm 7wt X 2RHT 2
Lo TERILR K - 72, T3 ITHE AR O MU
4 b /ST = k74 F4AMDRAM 7' 0t 23 %87,
AEY 2L, 4M KU 16 MDRAM TERENH DL RS v
7 KX 308 BRA L,

5. SZmtIMDRAMODE SIS

B 7 iR 80°C 12 B4F 2 RAS 77 t ZRH D &R
BEEREREZTRT, £72EH8 21 92—TE—F (EDO)
DN ETT, RAST 7 L AMHHIZ V=45V DX
&50ns TH Y, 60ns MmOBEITH L THoLRHEE -
TWvd, RUIZTELBELZEVIAREAREES T L D72,

ata g2 aq12 “ ais a1 12 a1l e
RREAE RN N R A R N E R R E A R N R A
2 - PR = A - O B = o -4 = P == R o= R - P
E%* %”E* ;E Gk MEM JE& :

¥ EH¥HE HE R E R
g8 Sy NS Sl S Sl S S SHS

128K | bits

H mg hi:

128K | bits

: 128K ' bits

128K ¢ bits

128K ¢ Dbits
Column Decoder

i 12K | pit

128K { bits
128K ! bits
T AT

: 128K :  bits
Verce Amalir

t 128K i bits

i 128K} bits

S—

: 128K ¢ bits
128K { bits
T5e AT
128K ¢ bits

: lﬁﬁ it

Row Decoder.

RN S LBEIRER

x3I, B e FEEYBR O T O E R

%
i PR % MmO fC
5 ==/ FHFA 2 A—I (pm) 0.7 06
e E E LA - 4poly, 2Al 4poly, 2Al
g = & #1poly Si #1poly Si
£ = ¥ — i + +
7 = s 1Al 1Al
= © =Y Fdpoly Si % 2 poly Si
" R ZrVb—P/—F % 2poly Si &% 3 poly Si
N
‘E LT L—} #3poly Si Fdpoly Si
RET— F§ 7— FER12874 fjAT MLz #aAl #52A1
R
X 6. sBrEitX4AMDRAMD 7' 0w 27 [X] AE) LN RE 7 R¥XN P | R v FHXrs¥yp
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6500 +. . . . . . . B R e T T T T T -
6.950 AR Rk R KRR R AR AR AR Ak ARk AR KRR R AR A A | RAS 5V, Div
6.000 ! B T )
5750 1. KRR KRR A KA AR A AR AR FEA KA AE XA AT ERARF R |
s M averrranaenetmntrn——————————— CAS
g 5.000 ¢ R R s AEX I IR ININRNIAR |
= 7m0t srresninreeereeens DASS L,
Ii_l 4500 | LAASSEEASSASSS R AR RR Rl iRttt ittt
}'Eﬁ’] 4250 t. R e e L e ]
4000 +. - -« . oo o Fh Rk KRR KRR AR KA AR KRR A KRR RN h kR Kk
1%51 3750 ¢ R R R e L ]
3500 ¢! R e ]
3.250 ! R e ] DOUT £ 2V, Div
3.000 ! R e ]
2750 v . Lo oo e e e e e FREII R AR AR Ay
R ettt Fo e e o o o o R + tHPC:25n5
30.00 40.00 50.00 60.00 70.00 80.00 90.00
RAST 7 2 X85 trac (nS) .
e e 8. /A /8=R—2E— K (EDO) T
1. RAST 7 & AN EEE TR
£ 4, FEEEKIMDRAMD E L ET A LA & HEE
W H M5M44800C M5M44260C M5M44265C
7 — WHERK 512K X 8 256K X 16 256K X 16
E IR B JE Ve (V) 5.0%0.5 5.0%0.5 5.0%0.5
7y RAST 7 & R (FK) frac (ns) 50,760,770 50,760,770 50,760,770
R CAST 7 & ZBef (k) fcac (ns) 13/15/20 13/15/20 13,/15,/°20
ATLT FVAT 7 2R (KR) tan  (ns) 25,730,735 25,30,/35 25,730,735
Ao J—FHA 70 ) tre  (ns) 90,7110,/130 90,110,130 90,/110,/130
e BV E—F () tpc  (ns) 35,/40,/45 35,/40,/45 —
A= TR F (F) typc (ns) —_ —_ 20,725,730
hEr: (k) Il (mA) 90,/75,/°65 125,110,795 125,/110,/95
V. P, CMOSAHv~uv (FKR) I..2(MOS) (mA) 1 1
BIRER | TTLAK Vv~ (&KR) L 2(TTL) (mA) 2 2
TNTY Ty vk IO (xA) 150 150 150
D7vy a4 o0 1,0244% 4 7 v /16.4ms | 51244 2V /16.4ms | 51244 7 )V, /16.4ms
B —- D E— BN - E— I NSRS E—
L7 TV ey a 7Y Ty a A7) 7Ly A
B HE (—sD &) (—sDH) (—sDH)
2CAS/1WE/~A 2CAS,/1IWE/S4 b
2y ba— 2y bE—ib
SR 400 2 L TSOP 400 3 L' TSOP 400 3 LV TSOP
400 3 LS0] 400 3 LSOJ 400 3 LS0J
6. € v U & £ X K
A 7 NG £y M, EEBEMbE w72 (1) RADy— VORISR, BARSSE 4AMYEy boyxA 7

AEERIC S 722 B72D, /2= E— F (EDOQ) 3%
LR <A b 7 —F 74 FAMDRAM ZEHFEL
72

AmBAZ L7 AMDRAM (3, SEFRtAED F—Fs
ARELTEDERIZA G2 BDESTH B LFEELT
Wb,

A o¥— D E— I (EDO)BRETT & I A + /7 — F7 4 FAMDRAM - 37 - E L« TH - B% - Ak

—F74 FDRAM,
~170(1992)

=EBMEIR, 66, No.2, 165

Yamauchi, T., Tanaka, K., Furutani, K., Morooka,
Y., Miyamoto, H., Ozaki, H. : Fully Self-Timing
Data-~Bus Architecture for 64-Mb DRAMs, IEICE

Transactions on Electronics (to be published)
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KT — FX3IEw b &von

s—=2X FSRAM

RARERRE™ AMZRE—  EBREA B

1. 2 A b &

EEDTE TR, PRSIz & - TRIEY
ElkRel  NEUER ER LT &, FROS—YFLarEa
—2 (PO i3, CPU & &) BENHE(LE & icEiEReb
PE LW, 2Dk, 32y F CPUEROIZ T4, C
PU AL v A YMIICERTT—F DRV #4179 ¥+
y YA RRYPNEE LT, 251T, 64y b CPU#
PN AT LTI, 2y F1L/0 T, »omiERe CPU I
Bl ¥ vy v a AR PN GH) %> TETWDH, —
iZF v v 2 X2 FEETEP AT RO 720, Ead SR
AM P HWLRT 3

Blc72 s by 7 PC 0)5?% v 2 A ) BRI 1997
FTITI00% %Y, T2, CPUNMHREZHaIcs &1
FT2oNT 7N r—ay ARVT 4 w7 Frya AT
VIEERDFT0 %1% 5 EHEES N B, SiERE CPU A%
¥y aXAE) LT, UTFO=Z20MRErERE N5,

(1) i EHL - REEAL

VAT AEROABIHE RN DI, AT ALAEDF ¢
v a ARNEEFELTHRICH L, 0k, Frvia
AEVIINERD/PNE Yy MED S REEOKRYE v MBICHET
LTwab, 72, @EELIL #EN50V 2533V D
KB Y R T LAEKDOHNTH B,

@) vv7utrz =2 M

EMERECPU IR, /"= R FE—F @7 FL2DEEENE)
PHR-FL, X7t 2% LT TS
F¥oryiaAEYE, N2 FEHERHET 2
X2 b e—Z =X T F LR FAR

1. /Wy ir—2nHER

78(606) =lL@HAHEUERT *+*ULSIBAZEHT ST

TH R

&2 BT BN DH B,

F7-, CPUDEMEEES7T5MHz LIETIE, Frvia
AE W IFIERIAINT 10ns, AKX (2> 7 v+ X) T13.3ns
PR B, TSMHz Ll ETl3%HilizZe kR SRAM %
FIRT B EPRAE LY, R~y 7B L R SR
AM B & e ARSIV L TIRE NG,

3) 2w F1/01k

EERE CPU IS, 64 2w b Lo xzUEheskon 2 ~ 41512
KEiz, BEERN 8 v MEnk SRAM 13, KERD 16
By bR32Ey MIBITLTW LTINS,

COL) LUEMEREELT, ®kravy 2 T 7 wRY
A L7ns, WR7 0w 7 RIEE7T5MHz 932K 77— F X 32
oy b 7R oN—=Z F SRAM (LLF “32 KX 327
— 2+ SRAM” k49 ,) 2B L7z,

AFETIZ ) 32K X 32-5—2 b SRAM O BLEHRE, 7
O AN, REHEN, BREVEHE, BTV r—va v
FEHNT 5,

2. HamE

(1) FEE
32,768 7—FX32Ew b
(2) EIRELE
Vee=33V £5%
(8) Z7uwZ T I7kRZA AL
7.0,/85,10.0,/13.5 (ns)

®1. BFE-EB

OO 32K7—F X328 b

7 v 2 2R ) ar2@ T ICMOS

THA - 0.6 um

& i R T 3.3V Hi—

Ay~ LV-TTL
VIH:Z.OV, VIL:OSV
Vou=24V @Iyg=—4mA
VOL:0~4V @]OLZSITLA

T B RNL TS A

TR/ A7 R
Ty M7y 7SR R

MODE E > iz & » T2fHD

28— 2 b E - FICHHE A RE
ZZE LB RAX—RXE—FEFR—}
7ns,/13.3ns (F%K)

D ER IR 2.5ns,0.5ns (k)
Z 5 NS e 240mA@75MHz (k)
(CMOS Vv~ A1) 2mA (FeX) (CLK#k, ZZ="L" k)

2mA @k) (R X —XE— FI)
(Lox— 3 132000 A)
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@) 7av 7 R
75,/66,/60,50 (MHz)
HEE T
TERE © 828mW (k)

FEAARE 1 690 p W (K)

(5)

v ey F 0.65mm
Xy 7 = PHBERIITRT, 45N — FigEREO 7
Ty N 75y b= TH b,
(7) HEne
e ATV RI2NEL, AT T4 VEHE

6) »Xyr—v e2ty AT A b &, 8y FTEDTA AR
100 ¥ QFP @) =T kA v F ) =T RO/ | T—2r v ZAHHEE
KT 494 X 1140 % 20.0 (mm) 0 AX—REFy TRV T FTH/NT—F77 P HE
e/ AT LEEDTF A E-FHD
Er eI RENZ AR R R IR
s i ZEEE 2 358480 22 RIS 2
HHHAHHARREHAERHARARN ® e
(10099 9897 96 95 94 93 92 91 90 89 88 87 85 85 84 83 82 81 EUEE AR 2 I2RT, AT 170, ETFITF
NCLL |1 O 80[TINC N PR =
o B 2 20T D015 VAEaY e ErREELTWS,
DQI8 [T 3 78C1L]1DQ15
Ve o .
N mmb =g 3. 7o RE
DQIOLT]6 751 1DQ14
DQI3 . — oy <
BS?{%; ;g%oglz TR AMEEARIITRT, 2BRY )2 2B TS
DQ22 9 72 DQ1L . N
V(SSQ% 10 M5MSV1132FP 71 %VSSQ Bl 0.5 umCMOS 7' B2 & VT v 5, 1KY Y
VO ]11 701 VeeQ L R ) -
DQ23 L 12 65 L1 D010 2T WSIR) YA FTERL, E2XR) Y aiisx
DQ24 [C1]13 68 1] DQY o . 5
ETLCL]14 67 [T ] Ves Ve NDEEICAVT W3, F/2, B17L IEBRIEIXE
Ve CT]15 66 TINC
NCEL 16 Note : 65 1] Ve ) GND & L, G S LT AT ) o
Vo LIJ17 | 358F, ADSC. ADV - MLz iz 1 - S i .
DQ25 [T 118 Burst Control Pins 63[1.JDQ8 FHEMIWER FR LT %, CMOS +S5 o283 — b
DQ6LLI1S | 5w : Master Byte Write Enable Pin o L] o e ) ., .
SEEa | W Bwe, B9, BWE BEES RfLBI% % 10nm, 7'~ }E% 0.5 wm LHHINLL, D)
s e Write Enable Pin: 58
88%% 2 %/I—VCV)DE : G!oBbyaI Wrie Enaole P ° i % ng Aed) & — PEREDRIEE E T A Z LIk - TE#LER
. Burst Mode trol Pi
0Om T2t | fr  Flow Throuen Pin 27 o s
V.ol 77 : Snooze Mode Pin 55 FTV..0
e e %2, TOwAES
DQ31 28 5 D . 7OtXR
DQ32 L1423 52 1]1DQ1L
NeLI %031 30 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 --ING 7 a ot R 0.5 p mCMOS
HHEHEHERHEHEHEE R
LI 2 3 892930809 DL E e B
g cET T S=sRRREs o bM | WSIRY A K

77— FEEALBUE | 10 nm
FELN P e v‘:’
2. ELEE by — & 0.5pm
Address & Control Circuit

e +

] 3

a . a

5 5

o it M ) E
g 256Kbit Memaory Control 256Kbit Memory % 5
3 Circuit a .
5 « 5
52 cg
o= Global Decoder Global Decoder

] Global Decoder Global Decoder 5

a =

5 =1

o

@ © Control 8
g , Circuit , 8

= 256Kbit Memory 256Kbit Memory w5
—
o a o a
o £ o £

Address & Control Circuit

3. RAB7 0y s nitE

PRKT7—-FX32E» b ¥r7uaF R /S—X FSRAM -+ Kbk - Mz - el - 5 - TH
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MElEAEZOEELTEY, F72, MEDHH/ Ny 7 7RIS

CICEREPEEL, B/ A Ao bEX - Twb,
41 F—FF0F+ BlAE 5 ORI R 4 1258, OE »Xv 7 7 [MligLIsAo
EREEZE3ITRT, Fv 7 EACT—5 170 [lig# Wit ov 7 CLK) Ic & - Tl L5, FAMES T
ZIEREL TWwb, Fv 7 ETFT vzt arto— 7wy JOILH FA) TREREIRRICER D AFZ D, /N~ b
WERIRZEE L TWwd, LAXEY 7oy Z7DAEYY TL—Ii3 BERFREICT 2727 7 v #[uliE (Counter) 2 L T
512 —X5124 7 LD256K Ky bT, 44AEY 70y 7 Wwa,
TWETY 5, BRIZT—25 L/ODH /Ny 7 7 blEH & A 4.2 AERYENL-F—H13R#E
CLK o __SRAMCore Bit E!—t
% Burst Control E ] i Local WL
ADV - Signal Register : :
| ! Memory | 1 Cel £ HiRRE
ADD Counter : 5 Cell I ///
ADD—T_—: Register ! § {
=L |
! : 21 ‘\y?‘:‘/i‘
WE gggﬁ | i Bitioad Control ———1 NT¥EAT
s L . — Sense A
Register — Writs Driver : EE;] [:Eﬂ
_ OE | i
OE L — 7| Buffer :\ ________ . T
Input v 10
Register I
r__ BLK - WE Sense Write
————————— - Amp r-={ Driver
o Output Output BLK-WE i
Q Buffer Register |~ _ ______________  TTTmmmmmmmmTToTmm T
\E:“L" N &, A)L—
FT="H" M« &, #E Data Bus
4. HEBESORSE 5. XEYEIL-F—F /N AMER
——————————— Predecoder - = -+

’ !
| 8
:::D° W' Global Decoder Local Decoder
i X5, X6 D"’D 128 GWL 512
, “

20, 71

4 ZDEC BLK READ,/WRITE
D D Control

Address Input Buffer

i
|
|
I
I
]
]
i
Loaxo, X1 l
] i
i VDEC 4
tD Register : 4
|
]
]
t
t
1
]
[
]
|
|
|
|

D E t YDEC #

Register

RO Ui A UUO ) P

e e e [ — =

e, Fa—rFAR
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AT ) ET— S OEME A B IR, By b
BRIV 2HHAT 2720, By MEAFIIP F v RLE b
FUVRZ AL, KEETCHOREIMELTHEE LTw5,
TGN — FAES L 74 MES % [El—nEiyE Tk
AL, Fv 7HERMEPWEL T3, 72, Fil LBIGBREERIZ
O v ME (Xho Bit, Bit) #XA4 v Fr b5
V2ETAa54 XL, vV RT 7 OEERE 2 FIFTw»
5
4,3 Fa—-FH=R

7Ta—FARZREITRT, BHMEDOT A Ty FT—

FZA4 %, 7— FROERAENICHOTWS, SATTT
VT, Zua—Ib7a—FRI1BHDO TV IEERT 128

F£3. DCEBEDEIRME

Name | Input Status Operation
H Interleaved Burst Sequence
MODE "
L Linear Burst Sequence
T H Pipelined SRAM
L Non-pipelined SRAM (Test Mode)

AHY, a—ANTI-FRI1IEBEHD WS K ¥4 FED
MTHI2AFF-> T B,

—FITEHEE D 7 — RS, Ze— LT a— R
THLT FLv R0 T a— FESHR (VDEC, ZDEC) OB
LD, Bl bldh T ABRPKIEIENTSE 3, %
AJMEBD 7 2y 75126 $ 52y M T o 7WE & h—
R 2 Holift 5728, ANV YR ZREEIE7) Fa—5"
MIZECE L T 5, FHOESRINEZ LI &5/ 3—X M E)
e 7777 v 7 Wikl BfEWs LT FLX (Y0,
Y1) # A TEmdftzX->Tw 5,

5. & TE B B

BISAREToR L 72 X512, S 32K X 32.8v—X k SRA
M (2 ZHHRE 2R - TV B, 25O 2 HAER %

FWTHAT 5,

DC #hEr BEIME # 33 127R9, MODE ¥ FT £ (3D
Cv~1LoHXIZL #ANT 35, MODE Eid v—2x k
L= VR REEIL, FT €34 75 4 LEER T

R4, N~ b—r2ANOEEE

Interleaved Burst Sequence (when MODE=HIGH)

Operation Al4-A2

Al Al

First access, latch external address Al4-A2

Al Al

Second access (first burst address) latched A14-A2

latched A1 | latched A0

Third access (second burst address) | latched Al4-A2

latched AT | latched A0

Fourth access (third burst address) latched A14-A2

latched AT | latched A0

Linear Burst Sequence (when MODE =LOW)

Operation Al4-A2 Al, A0
First access, latch external address Al4-A2 0, 010, 1[1, 01, 1
Second access (first burst address) latched A14-A2 |0, 1|1, 0|1, 10, 0
Third access (second burst address) | latched A14-A2 |1, 0|1, 1|0, 00, 1
Fourth access (third burst address) latched A14-A2 |1, 10, 040, 1|1, O
x5, Y0 2ABEOERE
S1|5Z|s2 | ADSP | ADSC | ADV | WRITE | CLK Ag‘izzss Operation
H|X|X X L X X L-H None Deselected Cycle,Power-down
L|X|L L X X X L-H None Deselected Cycle,Power-down
LIHX L X X X L-H None Deselected Cycle,Power-down
L|IX|L X L X X L-H None Deselected Cycle,Power-down
LiH|X X L X X L-H None Deselected Cycle,Power-down
L|{LH L X X X L-H | External | READ Cycle, Begin Burst
L|L | H H L X L L-H | External | WRITE Cycle, Begin Burst
LIL|H H L X H L-H | External | READ Cycle, Begin Burst
X1X|X H H L H L-H Next READ Cycle, Continue Burst
H|X X X H L H L-H Next READ Cycle, Continue Burst
X1 XX H H L L L-H Next WRITE Cycle, Continue Burst
HiX X X H L L L-H Next WRITE Cycle, Continue Burst
XXX H H H H L-H | Current | READ Cycle, Suspend Burst
H|X X X H H H L-H | Current | READ Cycle, Suspend Burst
X | XX H H H L L-H | Current | WRITE Cycle, Suspend Burst
Hi X |[X X H H L L-H | Current | WRITE Cycle, Suspend Burst

PK7—FX32Ey b Y7 uFR 5= FSRAM - kK« D2 - £ - BB - TH

by WX PV = Vv ADE
Hff %5 42R Y. MODE =
HTA >3 ) =7 F/v—2 }
2%, MODE=LTY=7
IN—Z M2 B, Y7 u
APWEDOHHBEZ RS ITIRT,

F v TEPFUES I3 ST,

S2, 82T, »N—xbark
o—EBE i3 ADSP, A
DSC, ADV TH3%, 51 b
Wk BRE % R6 ISR T, G
WES 32y ho—iES 4
P Z4E L, MBW & BW1
~BW 438y b AL (1,54
B DT A4 BRI 2 B,
JEFHABH ED HEME & KT 1R
T, ZZL OEEvizZzmy s
2RI L72e v, ZZ (MK EE
Hete B AR —ZXE— R %
#IL, OFE B iddifirsy 77
R 2,

6. 7FUHFr—> 3>

F¥ryaP AT LD
2ETICRT. AAIE32KX 8
1 SRAM OFIT, SAEMEA
D2WEK N FDF w2
VRFLTHDE, TFVRS
yFHDSy 77 (AS-A1T)

81(609)




LA bu—ZIZ A-AAHD/ S—2 N A7 v 5 BT
%, AflliZ32K X 32,3—2 b SRAM OFIT, 2{E{ERD
256K 81 bDF¥ vy 2V AT LTH S, T FLVRIZCP
U2 LEKEPFRET, 2 ba—5D/N—X 7050

PEIR D, T2, VAT LEERORTFEHERLT I EHT
&, MHEBRENAARZICEBTE S,

Xy alATLDSA I 7ERRIBITRT, LB
HEHE SRAM D#HIT, TERIZ/~—2 b SRAM O#I1TH 5,
1= FEIE U T FLR) 24T9 DI, fZHESRAM Tl

F6. 241 I"E”’E@EEE{E “3(—»2(-)292"@]“5@9—}74’ 7}1/753‘%\%&7257{73" IN— 2, ]\
GW | MBW | BW1 | BW2 | BW3 | BWA4 Opration SRAM T3 3o 1o 1< 1"THED6 %4 7 VTHT L,
H H X X X X READ 130G X5 EHFTE, YATLDIN? 5 —=2
0 IO O O A READ VR BRI TR B,
H L L H H H WRITE BYTE1
H L H L H H WRITE BYTE2 7. ETA04SH
H L H H L L | WRITEBYTE3 and 4
H L L L L L | WRITE ALL BYTE 32KX 32/8—2 } SRAM O R 9 1R, 7
L] X | X | X | X | X | WRITEALL BYTE By ZOIE EA) Ty O TR 6ns &) Sk
TIEL T B REFEDBIRBIERIFIEN S 2 £—7'1
=71, EEEBEOEIEE FER0IRT, £y Ty 774 A131.3ns, h—NF
o Z4 53— 06ns, 70y 7T 7RI LIdb6ns THY,
oo pration o . . .
ZZ | OE Synchronous Truth Table Operation | 170 Status FEkEEA 75 MHz 0 CPU IRERLTY, Hoylce—v
H| X X Snooze mode High-Z DHBL~INVTH 5,
L|L READ READ Q
L|H READ READ High-Z 8. © ¢ U
L[| X WRITE WRITE High-Z-D e R - i
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