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Abstracts

Mitsubishi Denki Giho: Vof. 64, No. 12, pp. 3138 {1930}

The Application of an EIC-Integrated Automation-Control Sys-
tem to Processing-Line Plants

by ya Y ka, Yuichi Sad i & lzuru Dgawa

Steel manufacturers are upgrading their processing lines to meet the
current strong demand for high-quality sheet metal. They aim to
achieve the maximum improvement in product quality and market val-
ue with the minimum facility investment. Most strategies call for the
integration of electrical, instrumentation, and computer EIC functions
in a single architecture. The article describes the implementation of
EIC-integrated automation-control systems in several processing lines
and their effect on production. The article also comments on anticipated
developments.

Mitsubishi Denki Giho: Vol. 64, Ne. 12, pp. 2~5 (1990)

Trends In Electrical Equipment for Steel Mill Plants

by Muneo Kawasaki

Improvements in electrical equipment for steel mill plants have fol-
lowed advances in power electronics and microelectronics, especially in
variable-speed AC drive systems, high-speed high-capacity computers,
high-speed networks, EIC-integrated automation-control systems, and
man-machine interfaces. The article describes the state of the art in
areas of sophisticated control, schedule-free steel manufacturing,
maintenance-free systems, and other areas of technical development.

Mitsubishi Denki Giho: Vol. 64, Mo. 12, pp. 39~43 (1990)
A Reheating-Furnace Combustion-Control System Using Al

by Yoshinori Wakamiya, Rakoto Tsuruda, Masaki Isobs & Hozomu Kusumoto

The mathematical models long used in the computer-control systems of
steel plants are inadequate to control phenomena outside the domain of
conventional numerical analysis. Al technology appears to be a promis-
ing supplement in such areas. The article describes an expert system for
combustion control of a reheating furnace that reflects the flexible
decision-making process of an experienced human operator. The article
also introduces real-time Al system-development tools that will facili-
tate the use of Al technology in real-time control applications.

Mitsubishi Denki Giho: Vol. 64, No. 12, pp. 6~12 {1350)

Electrical Equipment for Hot-Strip Milis
by Sadamasa Otsuka, Keiichi Riura, Fumio Watanabe & Fumio Yoshida

Hot-strip mills are undergoing intensive renewal both in Japan and
abroad. The Corporation is a major supplier of electrical equipment for
hot-strip mills and has an outstanding record. The article reports on
recent equipment, including cycloconverters for motor-drive systems,
new control-system configurations and their man-machine interfaces,
and representative on-site renewal work.

Mitsubishi Denki Giho: Vol. 64, No. 12, pp. 4449 (1590)
An Automatic Shape-Control System for Cold-Rolling Mills

by Sadayuki Miyoshi, Tomio Komatsu, Teruhiro Saito, Kenji Mori & Yoshikazu Kotera

- The cold-strip rolling industry is facing demand for thinner, stronger,
and higher-quality products. There is also a need to raise the dimen-
sional precision in terms of thickness and shape (flatness). Mitsubishi
Electric has developed an automatic flatness-control system that can be
easily adapted to existing cold-rolling mills. The article introduces an
installation of the system and reports on its efficacy.

Mitsubishi Denki Giho: Vol. 64, No. 12, pp. 13~18 (1990}

A Cycloconverter-Fed Synchronous Motor Drive System for
Steel Mills

by Jun'ichiro Okabe, Shinji Jochi, Toshiyuki Fujii, Neriaki Eto & Makoto Yoshimura

Cycloconverters are often used in steel mills to drive conventional
induction motors; however, the power factor can be improved by the use
of synchronous motor drive systems. In installations where the
cycloconverters consume the majority of substation output, the result is
much-reduced influence on power-supply system. Synchronous motors
and their drive electronics require technologies that are the subject of
this article.

Mitsubishi Denki Giho: Vol. 64, No. 12, pp. 50~—54 {1990)

The Present Situation and Future Trends in Steel-Industry
Welders and Induction Heaters

by Masafumi Dai T Kitagawa, Mit

Tsukada & Ken'ichi Uchiyama

Steel-processing lines have grown more complicated as DC mash-seam
welders and flash welders have been adopted and continuous-produc-
tion methods introduced. Laser welders are also being employed to proc-
ess high-carbon and stainless steels. The article discusses these trends
and also describes the principles and practical applications of induction
heaters. Induction heaters employing longitudinal and transverse flux-
heating are discussed in detail, and their advantages in thin sheet-metal
production are reported.

Mitsubishi Denki Giho: Vol. 64, No. 12, pp. 19~26 (1990}

AC-Motor Drive Systems for Steel Plants

by Kunishige Y: , Yukio Tod

g ki, Shinobu |
& Masato Koyama

Haruki Ogawa

J

Steel plants require motor-drive systems of capacity range from sev-
eral kilowatts for processing lines to about 10MW for rolling mills.
There are also requirements on load characteristics, accuracy, and
response. The article reports on trends in variable-speed AC motor-
drive technology, and system optimization for applications such as roll-
ing mills and process lines.

Mitsubishi Denki Giho: Vol. 64, No. 12, pp. 55~62 {1990}

A Special Sensing System for Steel Mills

by Katsuya Ueki, Hideo Tashiro & Yoji Tanaka

The article reports on seven sensors developed for steel mills including
their basic principles and application examples. These include a flat-
ness gauge with a micro TV camera, shape meters for hot-and cold-strip
mills, and a crop- profile gauge, a velocimeter based on the laser-
Doppler effect, a surface-inspection system for oil-pepe threads, and an
ultrasonic trans-ducer for flaw detection.

Mitsubishi Denki Giho: Vol. 64, No. 12, pp. 27~30 (1990)

A Large-Scale Distributed Computer-Control System
by Kazuo Sena, Akira Miyajiri, Noriyoshi Hiratsuka, Yasuo Mede & Shozo Sate

Computer systems for steel plants are typically large and distributed.
They require high reliability, easy maintenance procedures, and the
flexibility to cope with sudden market fluctuations. These capabilities
are achieved through distributed architectures. The article reports on a
newly developed computer system with balanced functional distribu-
tion. The new computer system can be expanded without an interrup-
tion of services.
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Abstracts

Ritsubishi Denki Giho: Vol. 64, Me. 12, pp. 87~91 {1930}
An Ultrahigh-Speed 256K-Bit CMOS SRAM Series

by Dsamu Ishizaki, Ryuichi Kosugi, Nohuhira Tsuda, Yasuhiro Okamoto & Ryuichi Matsuo

Demand for high-speed SRAM is increasing sharply as SRAM enters
broad use as main memory for mainframe computers and as cache mem-
ory for workstations. Demand for 15ns 256K-bit SRAM devices is espe-
cially strong and several bit configurations are required. The article
introduces a new 256K-bit SRAM series with a maximum access time of
15ns developed to meet these needs. The series consists of four devices
manufactured in a 0.8¢m CMOS process with dual metalization layers.
An overview is presented and details of the design, process technology,
and electrical characteristics are reported.

Mitsubishi Denki Giho: Yol. 64, No. 12, pp. 63~68 {1990}

An Access-Control System Utilizing an IC Card
for the Makuhari Techno-Garden Building

by Yukio Kusama, Masahiro Wakamiya, Rinoru RMiyata, Hideaki Ito & Kiyoshi Kato

This system has been delivered to the Makuhari Techno-Garden Build-
ing at the heart of a new commercial center in Chiba City. The system
forms a part of the intelligent building’s office-automation system. The
IC card system supports a secure and congenial environment for com-
mercial enterprises. The system features also make it possible to imple-
ment security systems for individual businesses located in the building.

Mitsubishi Denki Giho: Vol. 64, Mo. 12, pp. 9297 (1990}

The Development of a New Multi-System Air Conditioner with
Concurrent Heating and Cooling

by Hitoshi lijima, Yoshihiro Sumida, Nacki Tanaka & Takashi Nakamura

The Corporation has developed an air-conditioning system in which a
single outdoor unit can supply multiple indoor units with either hot or
cold refrigerant gas concurrently. Each indoor unit is linked to the out-
door unit by two pipes. The article reports on the refrigerant circuit, its
operation, the results of basic performance and capacity-control testing.
A more sophisticated version of this basic circuit is employed in a com-
mercial product, the City Multi R2 Series. Multiuser air-conditioning
units are widely used in buildings.

Witsubishi Denki Giho: Vol. 64, No. 12, pp. 69~74 (1990}

A Multipoint Teleconferencing System
by Susumu Dka, Masahiro Matsumuro, Ichio Motegi, Hironori Terauchi & Mihoko Hirano

This system transmits audio, video, and photographs or other still
images. The system consists of a multipoint control unit (MCU), an
ISDN or other digital-communications network, and conventional
video-teleconferencing terminals. It supports simultaneous tele-
conferencing of up to eight stations, and multidestination delivery to up
to 64 stations. The system can be linked to a reservation system to
implement access control and can provide other security-related capa-
bilities.

Riitsubishi Denki Giho: Vol. 64, Mo. 12, pp. 98~102 {1980)

A Polarization Study of a Phosphoric-Acid Fuel Cell Using
a Single Cell with Multiple Reference Electrodes

by Kenro Riitsuda, Toshiaki Murahashi, Masaaki Matsumoto & Hideald Tomei

The authors have used multiple reference electrodes in a single
phosphoric-acid cell to investigate the mechanism of the characteristic
carbon corrosion that affects the cathode of these fuel cells. It was dis-
covered that a deficiency of hydrogen and protons in the often-corroded
fuel-outlet area causes fluctuations in the electrolyte acidity that trigger
local potential shifts including a rise at the cathode. The article reports
on the relationship between the partial-pressure of the reactant gas, its
utilization efficiency, and the cell’s vulnerability to corrosion. A
corrosion-resistant test cell designed on the basis of these results is also
introduced.

RMitsubishi Denki Giho: Vol. 64, No. 12, pp. 75~82 {1990)

An On-Board Antenna-Tracking-Control System for
Intersatellite Communications

by Yuji Awa, Katsuhiko Yamada, Tetsuo Yamaguchi & Toshio Kashiwase

Intersatellite communications technologies like that used in this system
can increase communications availability between ground stations and
user satellites. The main functions and performance parameters of the
system are covered, as well as details of key design issues. Special atten-
tion was required to control the effects of the structural flexibilities of
many resonance sources. The article proposes a solution to overcome
these effects, and describes the control-system configuration.

Mitsubishi Denki Giho: Vol. 64, No. 12, pp. 83~86 (1980)

A Linear-Amplifier Module for 800MHz-Band Digital Mobile
Phones

by Katsuya Komuro, Susumu Sakamoto, Sateru Kishimoto & Fujio Miyazawa

A high-frequency, high-output amplifier has been developed for
800MHz-band digital mobile phones. The modulation requirements of
digital-signal communications systems demand that the associated
amplifiers have short rise and fall times, low intermodulation distor-
tion, and small phase error. This class AB operation linear amplifier
satisfies these requirements, and is expected to pave the way for devel-
oping other amplifiers for digital use.
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TAMNAHOTIER L7z, Wb A4l f=824~849MHz
DFNASETSELANE Y, BiFn i M v 7T A be;_if;/ 5y +10deg/10dB Ll | *4deg, 10dB
FriEDss S/, P=0.1—100mW
e . f=824—849MH
B10 (2= 231 7 AEE 8.0V, 2 THEHY /UETHY | Viy=8.0V ’ 5us LT "
Lo yNA T ABIE 125V, K AL 9 FLTIA L Vera=125V B Tes BT
RO P;n=0.1-100mW

838MHz [TB T, HIHEIA, 15W,
S5W, 0.1W D& EZD3H B S UBL T OfET %2R 1L
2o WFNBEFDVL LAWY L THY DAL v F 25
YA LT ps ITC, HIESRDO NS P25 %428 A B#
TIESHD T EITE D, FITR L REHSC B EDRINE
IS, BIFARET R S,

LDlEniERrR3 2T Lo,

4. & T U

800MHz 7 4 ¥ Vv BBV E R H R A& B i
lEgs e LT, 2RABBENED) =77 > 7HB% L1 2
DHERHE, 74 Y VEBEEFRORERME L LT, it
VIR TRIFE L 22 b D TH B, MEZEROT &, SRS
H, BEOLL LD IHLTRYVDAAL v F 2754 1%

86 (1058)

S L 75, BAREICOWT R A BIEWED Y =7 7 >
TREBHEHERERL, bF Y YA 5OBERORED RIS
PICKE (BT B T 0 h o 120 SIS L7 HE0Ee I,
WBEREA —H — BT 4 ¥ ¥ VEBIEESOBRIETD
bOEHRES NS,

2 E XK

(1) ZEFZ 74 Vyn=A 7 uiE, oty s—
(1984)
KBRS, e, BINME, B8 Rk, PR
ATHEE © BB EERE IR ORIt own T,
BT ieHelEAAR J73-B-1, No. 1, 83~85
(1990)

(2)

=k
A,
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5 256K EY M C os SRAM > 1) —X

Al B AR EEERT BARZT B2

1. & A& &

HAR TN, 2L, wART 2 OV - DFEE WA B,
7 T CMOS (Complementary Metal Oxide Semicond-
uctor) X €L, EE#fl - EEML - EIHBREILOMER
A= FH% L vy, FRIZ@EBIE T, SRAM (Static
Random Access Memory) AR R AR ARUTTED, 256K
Yy b7 5 20D CMOS SRAM i3, 19894FiC 20 ~25ns ™~
ZEALT

3 SRAM i, DRAM (Dynamic Random Access Mem-
ory) IZHATHNER 2 O » 7 AARE TV T, RIHRE
TP ESTH B, 2N SRAM DI L, EHFEILL
D AERILEERL, 77 b ABM ons LT ERbb0%E
I SRAM LI5S,

BHMSRAM Y, A—/SarVPai—FDAA L AFY), O
VA= DXy v aAEY), RUBEHREERIRREICHR
I, KREEPEINA—FTR) 2 (SR bASkooh
TWh, E5647, MHE, KBa v Ea—9DA 1 v AEY,
TV POy T 7 ARYRT =T AT a YEDF
Yol aAE]E LTEENFAMLTBY, 256Ky b7
5 A0 15ns fRE Y v MERROESRA—E & 5EV .

A, ZOLS WGBSR LT, KT 7 1 AR
15ns OEER 256K £ » b CMOS SRAM % 4 HEFERASE L
72

FFETIE, TASEH SRAM ORLSREE HEl - Bk
0 b AT B OV RN owﬁB;m‘éo

2. REBE

AMEIBE L72-HEE 256K Yy b CMOS SRAM O E 7%
BREIIROL BN TH b,

Aa E: E Voo Ay E E Vcc
As [Z] 23 As As 2] 23 As
A, [3] 22 As Az [3] 22 As
A, [ 27 A, A [ 21 A
B 2 PO A nBE 5 5 A
ArlEl 2 s [@ A aslEl §05 @A
Aw ] 3 F 3 18 Ao Al 27 ¢ [ A
As (8] @ e 17 Axe Asfg] & 2 [@ oa.
Ava [] 6l A LYPREE] 16l DQy
Q [g 15 Axs An [igl 15l pQ,
WE [{7] 14 D cs [1] 14 pQ,
GND [i2] i3 T3 GND [T2] 73 WE
1.

SR 0 AL R P RE V2T YW

(1) 4¥MEOSE
256K 7—FX1¥Ey b, 240 (M5M5257B)
BAK 7— FX4 ¥y k, 24 (MEM5258B)
32K 7— FX8Ey b, 28E--(M5M5278)
32K 7—FX 9ty b, 32Er(M5M5279)

M5M5257B & M5M5258B &, AL—Fk—JL (1 7L
IECHR L 8 2 7OV I ECROER) TRV A 7 DELERZD
BTEN T oD (AN—F— TAY A TAR), 72,
M5M5278 & M5M5279 SERRICAN—FR -V w25 X
FA AL ST DITE RS (BT, F1).

(2) BR7 o 4 AR

SRR bR T 72 AR, 15ns PO FA YT v T
LTHY, ERREELE > T b
(3) TTL (Transistor Transistor Logic) ERETTAE

SARTIETIL, TTL 2 Y 23F 7T THEWLR TR T
Vb,

4) IRy -

LA L LN OSEDS, 300mit ¢ DIP (Dual In-
line Package) & SOJ (Small Outline with J Leads) & ¥ 1
T T LIz, 28y U, S I REE -V FE A
WTTFNA ZDEREEZH L T A,

3. BEH

N T— g v

3.1 FyTHEmR

M5M5258B D71 » 2 ER 21, F v 7EREZE3
R T, EEOX TV E@BERT 57200 7 FLAANE
XY ZD3TN—TZomrhTBh, %n%ﬂﬂrh%
W A7 68K - 70y 7 ERIHNS, XEVELVT L—
12, &R T2s6 1 X1,024 BT A TR SR, F T LT

ne (0] 38 Veo

NC (2] 131 Aq
Ay [1] 28 Ve As (3] 38 Cs:
Ay 2] 27 WE A7 [4] 29 WE
Ar 3] 28 Ao As [5] 28 Ao
As [4] 28 A As [B] 27 An
As [5] 24 Az ATl 2 2 B8 A
A [Bl 2 2 8 A Av [B] 2xE [ A
N B 2 P3oE A, [8] N FN P BE
A, [E] § = § 21 A Ay @ & S E Aa
Al e % ROCTS Ao ] 23 TS,
Ao [0 115 DQa DQ; [iZ] 21 DQo
DQ, [{]] 18 pa, DQ, (T3 24 DQs
DQ. {2 [17] DQs DQ, [i4] 18 pa,
DQ, [{3] 16 DQs DQ4 {18l 11§ DQs
GND fi4 15 bQ. GND [i8] 117 DQs

EECE
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ERTOy 7IZHELTAE, 170y 713, 25619 X
RATLTHEREIN, 161 T L2051y AT v FIEES
b MEM5257B DF v 7ML S ERRCH 5, Bz HDIS,
AN =K== X7 DHDYEZITL T, 517V IEH
CEH2T IV IMROMMEELT, Tyt —olcE L

DI ETHb, V¥ rd, 109 - 845 MMELT
Wh, T A X, 4.54mm X 10.69mm TH B,

R, MBM5279 D70 v SRR 412, F v TEHE
FRESIWRT, AFV LT L—IE, &FETHOY X
1,088 5 A THEL &M, #1F L HM% 34 70 v & 12504

LTWwa, 170y 27, 25

£ 1. M5M5257B,/58B KU M5M5278,/79 DiFE _ v
O X325 L THESN,
H H M5M5257B,/58B M5M5278,/79 6HSF LWLy RAT VTSI
e . 256K §&X 1 ¥ b (M5M5257B) 32KEEX 8 ¥ v M {M5M5278) 3 gt -
13‘ o
L 64K 85X 4 ¥ » b (M5M5258B) 32K 58X 9 ¥ » b (M5M5279) ks %LZ) MOMSZ?? »F
AR 3R YT @AY YT 7 TR FIREC S B72 L —
v 4 ¥ x b CMOS VA % 2 )b CMOS F=V= A7 OEEZIZE 5T,
AEY 2N EHEHLAST B NMOS RIS NMOS BRAEY 70y 753270
)(—F_‘}'t)l/“‘)"fl(pm) 6‘3X10.0 SSXI0.0 77(L:L//CLI\Z)O |) y‘x/y*:/:‘/
F v 74 X {(mm) 4.54%10.69 4.60%11.89 5 M5MS5279 4510w - 9
R 5V Hi— 5V H— ’ ”
185 T i e #5 AT, M5M5278 251 10
ALy TTL TTL 8 HT LA T T
~ . 5 Wh, -
7 FVRT 2 £ AR50 (ns) 15,720 (I k) 16,720,725 (kg X) . N i g
Fo7EVI b TIEAMM ) | 15,/20 GEK) 15,720,/ 25 (5K 79 A Xid4.60um 11.8%mm C
IR (BMERE) (mA) 130 (15ns §) /120 (20ns &) (& X) 140(15ns ) /130 (20ns ) /120 (25ns &) (Bek) Hho
o (FEEEE) (mA) 10 (& K) 10 (& K)
7Oy
_._{>C < ——-
e \Ererns
'(7~ FiR )
B2TILE
« ,, \ (ET1HUSUIL) Cw
A 25607 0“ 25607 . —oH
IN a I 2 (FE1703) — T
E R 8 2 o
. = :D WP
: i" L: « I-—— .
ﬁiA
/0%
‘./1 t'
7 /7 7
B3. M5M5258B M
2. M5M5258B M J Oy 7 HEE FyvITEHE
[aley] DQ2~9
o
‘;Eifl‘*Kﬂ%EEID” o e “q1%22ﬁ>*“7§§§1\ el
(2 27111 3
= —— < 7 — Kig
) (B27ay)
[:1 25607 T 255?:[; (g] ‘}J')U P =]
i 2 n 2 o i
E ,f ]ii: _ﬁ (;ﬁjl T3
A W o W
A x ™ *
x A ® B2H5h

[
.+ .- 1+ . 1 . 1 o 1T . 1
IIIIIIII]IIIIIII
sl ol ] sl o) o] [ [22] 25]

f HHHH HWHIIHHM IWHH UL 0 MHW JHMH

4.
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| baz | [pas | [pa4 | [pas | [pas | [pa7 ] [pas] {pas |
5

F— g tHA

M5M5279 D 70y 7 iR
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3.2 ER{bEwW
(1) k2727

R TERICEET AL Y R IF Rl T TR
Az, E6IRT LI, HLrbIg—HErr 277
% 2B Lo b 02 W TETE L EEE ER K - T
Vb,
(2) 87— R

Lt E O5E 7 — FEARE RV, B712, 77— N
BRAR R, g, 17— Fg%E 17— 7 CERT
Btk R AL L, 47— FRE IV TEIRT H5H
7 — N TH B, X0~XT7 R Z0~23 13, FhEFN
TR RO 78RO T FLAANER TH b, 77,
X2~X7 4%, Fu—s3) an Fa—-FT7)Fa- K&
h, O S-SRI EEE LT 5, Y SV— T
1RD7— L, 7avy s o Fa—FHD X0 - X1
D7) Fa— MEFIZL
S TR SN A, Lioas
5T, 17— FioEn
BAE) LN OEIE32
BcHaizo, 7— K
BT KB T & 72,
(3) 7—FfoTILIL
W) 76
Za—-oN)0 g 7o
— O, F2T7N
IfE L, £/, TO
v 7 ury Fa—Fol
T DN BT Rk
12852 7V IRk 2 TR
T, 7— O &
REFHRETHL I LT,
IHTHIET, T-F ®5. M5M5279 D F v 7ER
HOBHSH LA S,

3.3 NTHERRE
ERETEOLERICEH LETHE, Ky MR- Ey M
BT LD, L2 27 TORBBEFRIRIZ O EHET
BRI D, 77 ARHOERT 251382 24, K8I1IX
EVEUPSE Y MEORIEETRT, BEOE » Mo —F
FS YR EHFNIS - R Yy MM LN T
WENT PR BT €y MROBEMAEIREE X
D EMBE, NYTHENS VYU AZIEION LT, v MR
OEM F TR BRBTICT AR D, e L7
UASHREIC 72 5720
3.4 /A1 XEBRER

WS hORE WD Ny 77 NI YT RAIPERL o F
YT BEE, BEET (V.,, GND) ICHEBRER /A

D D

R
" sEiiiEs

-

ey
LT:

&
sl

f;% EED ATD 25

7. 7 — FZIRER

T S g ZA=EAVIRC S she B N . )
e LR R L7, 7 IOy UEFEa-4

X4 — &5
X 7 =
X6 —7 3% T

By MR By Mg X7 —

"4:>ﬁ> 7— K3 %[é% _——}_i>—__—

X2+ X3

X2 ——

—<CHH >
__M l_c[>_*__~.

7Y
X8 —za-y
'%fg:ﬁl' 20 — il 20+ 21

Zt —72-4

PARRR/A 2V R

Bs [ >

z2 —] -
oy 7 75773
Foly
X0+ X1
N X0 — iy
— K
E X1 —|7a=s

6. X7 JHEE

H8. AEUELIPSE Y N

HBE A 256K ¥ v b CMOS SRAM 3 — Z - i - /4 - EEH - FIAR - 18R 89 (1061)




AHFES Do £y MERATIE, S5I220 7 4 XK
&Ly, BfEe— T v OETRMENEDIRA & 72 5,

G, INLD A ZfHEELTHEINy 7y v oY
25 0a— Fl%F N F % 2 VTHEE L, HIEEO/MNRIE
bEH->TWh, T72, MBM5278.779 IZ2DW\Tit, HH
Ny Ty FIUIAIOGND BEUKRYFo 27 189 F
4 7HILT, GND BALOZELFHY, Bff~v—T v D
fffj(?br”] Jﬁ% & 753 i) f:o

4, EETOLZX

K 2IERDEHE 256K SRAM L D70 AT A — ¥
DIt E R, FaErob 23, NEEEY A > b - 3
J%n%")w):/- 2R 7V IEHED CMOS TH 5,

) mHREN VRS

hZ Y2y OMEER R, S LICEERE O CERT
Hbo FEMHEEIZ 08 um V=NV THF— FEIL, NF %R
FSrTUREA0.8um, PFv RN T I AFA51.0 um
Thbo Ky b+ ) THRIZLD b5V R 5 EHOHL
Milkod7z8, LDD Ak & 8RH LTV 5,

(2) XEYELERE (XE9)

%1 RY )y (WSi, RIHA K @37y — FEBEEY

MU, BZTNIEMIEIO— Y Oy FO—-S(Ey
Mﬁkﬁ EANZ A VT EIZ LTIREE N A,) LB 1R
D) arofuTh (1R ) a2y EITICEE Uik
Th,) & LTHWTWEG, 7— Fﬁ@i@1£&¢l€b‘ﬂﬂ:&1£&*~vﬂ:
PRUERIGER L b a Mo T b, F70, FRTOBEC
YR LOCOS H%iRH L, N—XE—2 %@ 0.15 um L
TITHHIL T 5,
(3) 27 IEH

TV IR HAM OB, EERT - Th b,
IV b w7 b= UL LT, 7OV S AR
W AISICu (T3 - Yoy - Ao BEHL, T2

= R= WD T NI BNV » DETHICE BT, A)—
RNk T =Ty FMLL TS, B5i, I35 7 A

WIS 0D 7OV I BAEAD T ) T AT I R OSBRSS~
DT 9 SOFFH R 7201, TIN (F& Y - F4 F 54 F)
DN T AZ Uil T b,

ATD

N THE T

R

N T Tr

i

RHUZ, 2RV V. ey axh v 7
— oy = . e R Ewy MEO- K Tr Ev hMgO—- KT
ﬁk,%S*UVUﬂyﬁ%ﬁm,%ITW:mﬁﬁtyh 7 '
2. 7OANT A~ S B
H H M5M5258 M5M5258A M5M5258B/M5M5279 7 - Mg
. 2FER) Si 2 @R S 3R Si
Tt 15 Al 178 Al 2% Al
¥ - N MoSi, FUH A K | MoSi, HVHA ¥ RUHA N
y- bR
(NMOS) ( prm) 1.1 1.0 0.8
@M09(pm1 1.6 1.1 1.0 5 Kig
7 MEELEE (A) 250 220 180
by Ay M
(NMOS) LDD LDD LDD Ewv g EPaS
(PMOS) HEE NS TURY A Ry — Vi LDD
9. SRAM DX T wJLEIKE
25 140
Vec=4.5V
ce™ \ N 120 + T,=25T
20 - BE¥vyQyTiNg—2 z Veo=5.5v
o~ Js 100 - TTL LANJVAR
E.:é 15 } M5M5278,/79 E; 80 L
I~ JM5M52578,/588 iz M5M5278,79
ool B g0l
§ 10 FoyTELY kN TR REBR ﬁ
7 KL AT 7+ X5 = Aor
5+ M5M5257B,/58B
20 |-
0 L s | i ) : ! L i
—20 0 20 40 60 80 0 100 200 300
BIERE T.(C) W1 7 VEERT T (ns)
10. 77+ Xes—RBAEEE (T.) 1. BEER (o) —Y 1 7 LR (T,)
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R3.EEFMILTHR

=T D+ E M5M5257B,/58B

R AN
— o £ 116m T, M5M5278,/79 i
M5M52588 M5M5279 132mA & 7Ze o TWa By FRHER: T 12E
ot AT Ty rn I IR T DC i & ST L T 0
R | o | s | R | b |k | B | B | A | R
B LA 7 VN T u:s 20 5 20 2 T, MOS LAV DATES TR
7 FLAT 7 & A T, (A) 15 20 15 20 25 10m4, JH#H ImA UTITHIR B 2 &)
CS 7 7 & AR T, (S) 15 20 15 20 25 T&7s,
FAAH A 7 VISR T 15 20 15 20 25 FAITERREERIIL, Y13
WsAA DL ZHE T, (W) 12 15 12 15 20 7 Fr—bFERI12IIR7, TKFL X
7T FVAEy FT v TR T, (A) 0 0 0 0 0 Yy b7 o TR T (A), ALY
CSt o +7 v THEM T, (S) 12 15 12 15 20 H N — R T, e (W) OIBHAE % 5
F—&ty b7 v TEEH T, (D) 10 12 10 12 15 /J\ Ons & L, %1fm_tb:£b\ffﬁlﬂ
F— & k= KRR T,(D) 0 0 0 0 0 ‘fj'ﬁ_\/‘ﬁﬁ’é}: LTV‘Z)O
S A b A IS T (W) 0 0 0 0 0
6. & T U
Ton | A=AV 21— T DAL v AE)
S RV DF v o2 AT E LTEELTEER
— SRAM TH B7S, s&F, T—7AT—¥a »RnN=vF
DQ(Dou ) _Sa AYE2 = DFr L2 ARYRRBA Y E 2 =T DAL~
- et o AEYRUONy 77 AEVELTT ) r—2 2 YHHERL
(a) HBHLHAILM(PRLRATI€R) e
= 4fE, 0.8 pm FEINV—NVTYA 27 )V CMOS - 3/EK
o s Y ary < 2BTIVIRBOTOLA AT, &RT Y
DABou ) w;_—;g P LR 15ns &2 BEE 256K € v b SRAM - 4 #EfE%
1

b) HHELYAIIL(CSTIER)

1 Tcw ]
Teu(A)— —

Trec(W)
= T
D=y
WE Tel W)=
Tew(D) Tn(D)
DQ(Dyy ) ‘T~ 4 F;bj;—sz g7 -4
I
(c) TAHKYTTIL

12, 243 TFv— b

5. EXMiEH

1012, 77t AR OB~ BHMRE
T, V=4.5V DRELEMT, M5M5278,779 DF v
Tl b7 o ABMIE, 14.5ns, M5M5275B,/58B
DF v 7L s b7 7w AL 13.5ns & EREAHEFS
NTwa, B, BWEREEIRER (1) O 1 7 VEEH
(T.) BAFME®TRT, 4 7 VIR 150s, V..=5.5V, T,

#EmE 256K ¥ » I CMOS SRAM & ) — X « [l - /% - #8 - M4 - 122

BAZE L7z TNOHEHWVL I EIZLD, FERIEEIZHAT,
B AR - SR TH DY AT LADEHDEEE 25,

S, EHIZIME Y b -4M E v PR EORMREMSE
SRAM DEFEEIT, EiEfl - £ v ML - KEE(LTHE
HE LTV,

Z Z X Wk

(1) AEHES HIET, B Swa, 5H El, SHEET
DR 256K SRAM, ZZEEMA, 62, No. 8, 723
~726 (1988)

SUEPHEE, FNHEEA, A SRR, FRSER, EFIIHE
CEHIM ¥y b CMOS A% 7 4 v 7 RAM, =#H&
R, 63, No 11, 895898 (1989)

Flannagan, S., Pelly, P., Herr, N, Engles, B., Feng, T,
Nogle, S., Eagan, J., Dunnigan, R., Day, L., Kung, R. :
8ns CMOS 64K X4 and 256K X1 SRAMs, IEEE Inter-
national Solid- State Circuits Conference, Section§,
TPMS. 5,134~135 (1990)

KHHLE, iE—, IIEOEY 256K 288K K v b
EEA YT 4 v 7 RAM, HEZL Y a—, 44, No 12,
958~960  (1989)
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SEREYIVFI O

SRl S FEHZEMGT BEPER hA E

1. £ AW %

1 BOESMEIC, BEEDOEMREHRL L -0 8EE LD
CIVFZERY AT Ak, CIVRZEREE & U ORI SR
rlld, IR R 27— hRO—D2E s TS, T
DY AT LT, BEMERTEER Y - T8 OG5 - BBEN
TONTV22, GREHLVIEERHIEIGESRZ LIEITE
T, BREN TV AEARSTNTEEE- FThih, &
LVETNTEEE— FTHADPDERL vy, &AM
ZEH = & o TIE OA #ER P HRHAIC X 2B BERTATK &
Wed, SEHIREELSEIR SN A AMIC G, BB WAEIS
2 BIROUAMFERICFEAET A L 91T - TE 72, BfEO= LT
ZEHV AT LT, ZOL) BIRRITHIETAZ X TER
Wies, FIFREDZEHRE i 25 7 EOXHAE BRTE T,
LAL, 2Ok RIHETh, T2 bt 7 4 AOKIE:
LA 7 NEEIZ L - THE USBEE R OMER Y St
I 5B EMRTER,

FIT, SFTIEE LW LRSS AT AT OWTHES
D, NPT Y b u— T OFHLFA L wIEbRE, AR
HIEEDSERRIZ L - T, HERMOBEHREY 2 RK0E T TY
FENECTHE, BBEAMERIOEIRT & HEIHN 2 SRR
CVFLT A RE LT, ARTIE, ZOGEER<LF
LT OO S BWE LT B & L HIT, FOFEARM
At & BRI B3 B IEEMERIC OV TIRND, & 51,
b SN EREw L F 7 Iy (F4<wLFR2Y
) =Xy OHABRREREGBNT 5o

2. HEEORSL

HIEFR 2 L2 7 2 > OB T,

() [Al—DESMRICHE: S N OZE O/ 4 A%, %

BT HHIATRA Z .

(b) TREEPME TREL L 723 e EEENRICFIH 580

POEEIZ L D), BRI ST TE B I L,

(¢) PERDIVFLT I LA, SHisi% 2 ROED

ETHRETEDLI L,

EERhbwE L,

DL RO WEFEIT HHERWLELE LT, HIERE
RERRIEE, VMR & EAIN S AR O & 5
L, TAGELEEET, W sERTRRETAL LY
W, B TEER Lo e AR CHIERI T A 2 vl

92(1064) *HRULRFFERT = SRk 1L EERT

AL7ze LT, O EEBT HEAG BRI HIHE,
SUETAHRCE, ST EEEORARREII O W TR 2 72,

3. EFA/RBERBOBERESEORN

3.1 ERABEROER

FEROFEEEI OV THE A ORETORER, BT (ELL
TSR )L F L7 3 OFAGH RO 2 K 1 1R
To B, HITIIEIME L BICENRE 3 & 28 L7380
FRLTWVD, RITITRLAZE DI, Rl R CBRST D
WaEgmay ba—5& LTazy MdaI Eickh,
FEVEL ST Y PO~ 5% 2RDERTUEA, B TERT
&, Lodaiiay huo—35 EZRHET b 2 ROBE T
TAHIENTES,

C WM OEIE & ERNRRIE, Sk LS LT Oy
EE-DEETHR SN TV, Thbb, ZSEIIEEsH
& R UER - TR AL —F - ERERICEL ST,
TZEABRII SO, SEEE SIERERER LEV,,
LEVy, LEV3 IZL - TSN TV A, Siiar tu—3
&, SEERR - R - SELRERES LEV, TR S
T\ 5%,

X 1 OEEETIE, FEOFNDETERS & )12, =y
6 BRI R AMREOG M S b, 207
B, R TABREOGIE A RIS OHEL, TAGHRO % IE
BEMEIS, BSEOR L BEEPRICEHE T 57- 0 OER
ELT, ATy b U— TR R T BT TV D,
3.2 HEHGE—NOREOFL

GIEEI < VF L7 O v OEEEE— i, EIRRAEICH B
EEOTRTHMEE UTEES ©17 ) BRI & 55,
FOZEPWE TS & SHEPHAF T 5 IRFEREH 5, &
i, HIEFREEE TR EEIEEERE L Y REVIEE
FEIRE, SEEEIREAR L ) KEWVEEEEET)
HY, BRI OOEEE~ F2%h 5, LT, SEiE— KD
HIROFN R 2 (a) ~(d) % AV CREIZHET 5,

3.21 B R E &

BREEERRCIE, B2 (/R L7z & ) ICEMEIC L - T
HENZERESESEAT 2L, S AP ST v b
U— 7 %l L TEEPRISEA S, 2ot (1B5) LT
EHEIAL S B, TSI, S ETES LEV,,
LEV,, LEV; CXk - TEEF THIESNA-DH, ERHER
BHRCEP ORIy U —F %580, BHEEBICL 5T
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