


E%%ﬁ*ﬁ#ﬁ Vol.61 No.11 1987

SBEEUELEIREY AT LSE
B %
45 3R X

B - T R RTERCERITIPRTIPS 1
PR o ik

BB TT YRR v vvvrer oo 9
BT - MG AL

VVVFHIE R L ~—% e TR DT[] e reeme e e 5
PPNIEE - WS &

BT AL THIE T L N 47 e 9
ARG - ZE5 8 - MERE S

B A A T L A 7 e e et 13
- A2 IR - H IR RS - R

BYUHIL~N— 7 — DGR LD THRETH A S 17
KT - HHEZRL - RIREE - B

EERERA T L - —

(P 72NVEIL > T YD 2 b A7 g ] — Ko 2
MR - WREX - L ERER - RN - HEING

ll/’\—y—@]‘?7./a‘/ﬁﬁﬁ .............................................................. 27
AHRE - N E - BEHREED - SAEZ

T L~ 7 — R T IR B LR AT 31
N B - % B - BRIRER

J ) o I A Lo e e e 35
BHE E - BOEK - & B NS

vy:*/ay]\_y”/%‘—“—f_ggs/xi—i\<)1”ﬂty]~1)_M> .................................... 39
KEE Ty - NEAEER - A IE

BIEIARET S T Zarereeeer et e 45
LI R - /NI .

BS 22T SHFUEIMNTA L T Y U x s b EILL AT Zuerrrerrreererensnenrcn 51
fREHE— - kR - R B - FARNFE - BENE - IH XK

HHEEE (R M U LBEEY 2T 204 Y ) TRy b & ZT L7 55

KBS - ¢ LAEHE - FSF B - AT - E B
LERX

ﬁﬁ%%%'ﬁé;ﬂjﬁqm ]\ Ve /’f'\/l/,ﬁﬁﬁﬂ D2 Z?‘—A ...................................................... 59
FE— - R EIE - BITE - PHRE

e R EE BRI 2T 2{MELDRIVE & 1) — TP coereeeerrrermm 63
MHEHEK - EEY - 7 S - BN - RIBE—

AN CFUEBEEECMOS 16y P15y 7oA 7m0 b a—F e 69
HEARIER - IR - AR - E B - KEFSER

szBBE%Z ,{ w -f— ....................................................................................... 73
FRAEN - PH & TR M

LRIOFIEIRC L2 EBEU B LTI e reveeeeeeemeemr e 77

MO#E - FHES - /MRIE - BRi

REFEHE

BAITIRIETE AR T O BB TG o v ereeeer e 83
P = | T TR R R R R R LR LR EE AL 84
ARy bSA b

BFALBEEEHE D BITC -vvvvvrerrermrrrrnrnsirrtstae st ettt 81
24 7a7at - EILSI/AE Sy r— U (SOP) 3 1) — Zorremremmmeinnin 892
KEH-EEHE-SEEY 7T eCly ) =X

37C__C21’ 33C_Czl’ 29C....CZl ...................................................... 85
ZHEPFEBCVCFEFEMELUPS —8400, 84007T -«rwrrreerrermrmrrerinane. 86
EmEHr L N— 7 —ACCEL — VEREERZRS AT 2 oo (£3)

TR
BERAILN—F —

FZHIISINGAPORE MARINA SQU
AREEiNHDOBERA IV N~ —ThH b,
T )7 ARIEH L AR T VT 5
LEALINIA—2 3 >DH T 4 HHEE
2N, READLELZTZH TS, I
DRI OH T hEEE, FRPH#E &
BT TR E THERL Tv5,

LA AHA L 72 A REBE, BEAHT L
~N—F—18%, — T 1L ~N—F—354,
IZAHL—F—52HTHY, 62FEHFELY
BEL w3,

© 1987 Mitsubishi Electric Corporation, Printed in Japan




l
l
l
l
|
|
|
|
l
l
|
|
I
|
|
(
l
l
]
!
|
|
|
|
|
-
|
l
I
l
[
l
!
l
l
l
1
l
I
l
l
|
|
!
ol
l
l
l
l
|
l
l
l
l
|
|
l
)
l
l
|
I
|
|

FPITAXEZ Ok

FEERNOEE

b AV =YV SR PYELE il

=ZEBRER Vol.61No.11-P2~4
WrEIERAEDFEBEERTH ), &t — M3 23085icdh

b, ZITEROFERERORIEREAL 2, gk, =L 27 to=

7 R M RE TH Y, VVWFHEHOHBRE LR~ —0

BRICERIEHTH -2, X4 S ZRHV—F—L X DFEED R

BDOEFRILDWEIC D > THEE N2, 4B—FHzL 7 bo=72{LE,

P ITEEXOBEE - BB 2R ¥ ETRENS,

SHRERHAILR—9—
(Po2EBIWLWFA»TFYS oot #72ars)—X
MEPFE—-EREBR T kAR RIEIEAH - FHBTE
=ZZETHEHR Vol61-No.11-P21~26

Cnlzty, HHIES ERHKLET - AHERER TV -2 — (T
ZENVE) 2 BEBEAMLSO LR LI bLnDET 720, MhE
LR TIomMERREESLDOFT L WEEREE (T27XAVE) {07
Yz b F7Yar - LT L, AETIRIEORIEED
ik, FREFEHRL TV BV AT LR L THERD Y 2 7 ADEA
IO ERREBND,

VVVFEIHIARTL R—% —DEENDEIH
A IEE G
ZETHH Vol.61-No.11-P5~8

YHIIBHSTRICHR THDTVVVFHIEFRICE 2EET -5 —
ZH5 L TLESE, &EE - ZRICB LAVVVEHEIES X7 A2 %L,
AT LR~ —DTRTDFEIRICH ) VVVFRIEH TR ZBALTE
2o AR TIEHRHVVVFRIEA R L N— 2 — DT> X7 ADRE K
VEARHOIRLH L REE R (REEH 2 BEA TR S 2
WEAR, ANEFROEHERSZ2EBET 250 VR2a08—2)
DHBEIZDWTHRN DS,

ILR—=F—D b T2 a3 Filf
AHBE-FN EK-FHEEEEARES
=ZF TR Vol.61-No.11-P27~30

FS 2y avRIVLN—2—lF, BEo—7 LRI~ T DT )
=7 R, BERICL > TR 2 EETAMETH S, D7) =T
) o =7 =T oEREINN L EEEEom L, L X—-F—
WHENERAR—Z « pIEBLIC L 2 BBFEREEZ EZHT 2B
LTHEELZHEETH 2, AT, 0—7"8 L —7HDEE « B
IS EE N ZRIBICM ETE 230 — 70 MR BRER R3S,

EFHETIL R - —

AR —BR » = SR - M AR

ZETHB Vol.61-No.11-P9~12

EAE, WMEZVR-2—ZHEEC LD, Sl FiT sl
L=y F TN LTHLOEENMUZRLT WS, 4, ik
DIERICT 22, =43 2MEA LB LR, BT iR
I AR L TEORRIC & D SRS Rs o mE b, JESEE TR
DM, BZAINLX—, HHERBOMHIEE M- B FLHEL L X
-7 —z=MHFE LA,

AT, THOZVR—2 —DE L EERBOMREENT 5,

BRI N~ —H(37 (e ER

LT YA - 35 Mgk « iR B R
ZZHFEEHR Vol.61-No.11-P31~34

LHTIE, FTIEHERE RS VVVF R - BRI F RN E2 A A b
THARDEEL VR~ %% - FAL LA, 0% EEoBESEC
L, ZEROBERRTHIWHIZOWT, FOME LEEE, WA
1, GEDREW L LIZ20wT, RICh22NRst Lz, £72, & o
B - BRI > TIMEL, EIRD - BEELER -2, 22T,
N2 =TI ORATHEIZ OV T AR 2 LR
ROBEERAIT 5.

BEAEEEILR—% —

B A2 SR S B - LU AR 3 TP SR

=ZEBHFM Vol.61-No.11-P13~16

5, EHWHAEDERICE ) EEDNFLRe, EihEA oAl
MEFFELT, AEEDZL R~ —DREHIHETNTWD, #
ST, BAAEERZV R~ Db ENELERFL, BREHELZT-
72

AT, ZHOZLR—F —DRBBEHEICO>WTORITHRER2 €7
FERTEE DI, BMERE L THIR Y7 2 BB EEETRISICMA
L7AEAEERH TV N— 2 —OE % 50T 5,

Jo )X RAHL—H —
BHE E-SUEK-ER E-JAER

=HBEHHER Vol.61-No.11-P35~38

IRHV—F —DHLINF—{t, AA—Z{bIE, = EFRUIC
HEATER, ki, TRAHV—5 — LEke e BEEMIZ W ICHENT
2reMbhamick)>205 5, Tolfztvdtiy, Tom=——X
22722 5K, BENRREREE7L ) —Y afbzlo7
JV) =X L2 HVv—g—2 AR L, COHOL2AH LV —2 —DFE 2 EIT
& iz, FERSROMEOGEL, HRomEL & LITHENT 5.

BERIL A= —nERXeH,rITHEFY 1
A - TR R - FRIRTE T A —
EZEBHHE Vol.61-No.11-P17~20

BEATLR—% —3, BY~DVv 4T ot F THBERS, »2
PR ARSI ), P ITONEFL LB T L LR ELO%
Bleey 532208 rh 5,

VAT ORI LML, TRNEEITHLINETYL Lol
BREZPRETZ, WS, BESNARTYL o0, REEEILLE-T
EVELBP, AV Ea—2I0L3ZKREEY 2T Y3iab—Lay
L > TRET 2 e 8T 5,

7o ar b —FLEBLRFL(AILEY P — M)
JKEL ThepIpARERRHEA 1E
=T Vol.61:No.11-P39~44

A¥F ) Y2y PENIARS LB OMBLO M, FIEE, A
BB OMPLEME R RO T, MADEERICLZEL2OH B, LD
Hahs, BAEECBTIEZEFOER - Wi (F—2ad— b A -3
) CIRMOER - fiHE —ISTHTIEHIRATFA (ALt
b M) ZBHEL. AFTIE, T2 T 00K, HaE, HE?

Iy B




Abstracts

Mitsubishi Oenki Giho: Vol. 61, No. 11, pp. 21 ~ 26 (1987)

The Options High-Performance Passenger Elevators for
Intelligent-Buildings

by Yoichi ichioka, Isao Sasao, Shintaro Tsuji, Hideyo Ujihara & Kenji Yoshida

To improve elevator efficiency and convenience, Mitsubishi Electric has
developed new functional options for tfACCEL VF» high performance pas-
senger elevators which are allready developed in intelligent buildings. The
article introduces these new functions, describes the feature of the hardware
and software through which they are implemented, and summarizes the fea-
tures of conbination of the options.

Mitsubishi Denki Giho: Vol 61, No. 11, pp. 2~ 4 (1987)
Progress in Elevator and Escalator Engineering

by Yoshitaka Matsukura & Eiki Watanahe

The article surveys advances in elevator and escalator technology over the
last decade with the focus on developments in Japan, which has become one
of the world’s leading manufacturer nations. The application of variable-
voltage variable-frequency power control technology to vertical-transporta-
tion systems has brought dramatic advances in speed and sophistication. The
varied requirements of modern architecture have led Mitsubishi Electric to
develop a wide selection of products, including unique spiral escalators. Fur-
ther applications of electronics and car-design technology are expected to
yield an even greater variety of designs.

Mitsubishi Denki Gifio: Yol. 61, No. 11, pp. 27 ~ 30 (1987)
Traction Technology for Elevators

by Takenobu Honda, Minoru Wiikawa, Katsumi Okada & Junzo Enomoto

In traction elevators, the hoist rope creeps past a traction sheave as power is
transmitted by the friction between them. The article reports on tests of a
new rope that dramatically increases friction between the rope and sheave
and boosts the power-transmission capacity while reducing wear of the rope
and sheave. These fundamental improvements will enable constructions of
elevators using smaller machine rooms, lighter cars, and lower-capacity
motors than their predecessors.

Mitsubishi Denki Giho: Vol. 61, No. 11, pp. 5~ 8 (1987)
Recent Trends in Mitsubishi VVVF-Controlled Elevators

by Kasami Nomura & Toru Tanahashi

Since developing the world’s first high-speed variable-voltage variable-
frequency (VVVF) inverter-controlled passenger elevator in 1982, Mitsu-
bishi Electric hasadopted VVVF technology inall of its passenger elevators,
including a wide range of operating speeds and capacities. The article
outlines the drive system of VVVF-controlled elevators and surveys their
broadening applications. Also examined are an energy-saving system that
reuses the electricity produced by regenerative braking, and a transistor-
converter system that reduces the harmonic components of the input
current.

Mitsubishi Denki Giho: Vol. 61, No. 11, pp. 31 ~ 34 (1887)
Helical-Gear Technology for High-Speed Elevators

by Shinji Yamasaki, Sumio Yoshioka & Michio Kumasawa

The Corporation has developed and implemented high-speed elevators
combining helical-geared traction machines and variable-voltage variable-
frequency inverters-control systems. Long-term testing of helical gears was
undertaken to develop uniformly strong, reliable, and gears that offer dura-
bility and stable quality. Additional studies were successfully aimed at mini-
mizing traction-machine noise and vibration. The article discusses basic
design theories of helical gears for elevators and reports on the Corporation’s
developmuents.

Mitsubishi Denki Giho: Yol. 61, No. 11, pp. 9~ 12 (1987)
Computerized Hydraulic Elevators

hy Tomoichiro Yamamoto, Tatsuro Miyake & Yoshio Kamiya

‘Recent construction regulations in Japan restrict the height of new buildings

to prevent them from blocking the sunlight to surrounding areas. This has
made it necessary to develop hydraulic elevators which eliminate roof-
mounted machine rooms. Mitsubishi Electric has responded to this and
other market needs by developing hydraulic elevators with computerized
control panels and new high-performance control valves. These advances
allow the elevators to run faster and smoother, save energy, and reduce the
size of the machine rooms. The article introduces the features and equipment
configuration of the new elevtors.

Mitsubishi Denki Giho: Vol. 61, No. 11, pp. 35~ 38 (1987)
J Series Escalators

by Satoru Yokota, Junji Taniguchi, Osamu Kanamori & Shigeharu Kitamura

Recent years have seen dramatic reductions in the power consumption and
space requirements of escalators, with increasing emphasis on their har-
monious integration in building environments. Following this trend, the
Corporation has developed a complete line of escalators that feature refined
electrical, mechanical, and esthetic design. The article reports on the princi-
pal design features of the new J Series escalators, including the integrated
mechanical design and performance enhancements.

Mitsuhishi Denki BGiho: Vol. 61, Ho. 11, pp. 13~ 16 (1887)
Elevators for Private Residences

hy Hiroshi Yoshikawa, Yoshiki Sugiyama, Takaaki Aci, Kazumi Yamamoto
& Mitsuaki Nakanishi

Limited space and the shortage of housing have encouraged the construc-
tion of multistory private residences. As the elderly constitute a large and
growing proportion of Japan’s population, the use of elevators in these struc-
tures has become desirable. Mitsubishi Electric has conducted market
research and developed a line of multistory residential elevators. The article
explains the need for such elevators, introduces the basic design concepts,
and examines private-residence elevators delivered for use in model resi-
dences constructed by Sekisui House, Ltd.

Mitsuhishi Denki Giho: Vol. 61, No. 11, pp. 38~ 44 (1887)

MELSENTRY-M, an Apartment-House Remote Monitoring
System

by Isao Mizukura, Mikio Onoki & Akira Masumoto

Information technology, such as in automated building-control systems, has
increased the convenience, organization, and comfort of urban life, and is
gradually being incorporated into residential buildings. MELSENTRY-M is
aremote monitoring system for apartment houses that brings the benefits of
home automation to each residential unit, and implements central monitor-
ing and control of common areas and facilities. The article reports on the
configuration, functions, and features of this multipurpose system.

Mitsubishi Denki Giho: Vol. 61, No. 11, pp. 17 ~ 20 (1987)
The Layout and Design of Observation Elevators

by Katsumi Makino, Yasuhiro Tokuda, Tatsuo Morisawa & Koichi Tamura

Since observation elevator cars and tracks comprise a visible part of a build-
ing’s architecture, they must be designed and finished to match the esthetics
of the buildings where they are installed. The article discusses the features
and finishing options of each type of such elevator in the Mitsubishi line. To
assist the process of elevator selection, Mitsubishi Electric uses a three-
dimensional computer simulation to show the external appearance of the
elevators viewed from different angles.
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Abstracts

Mitsubishi Donki Giho: Vol. 61, No. 11, pp. 63 ~ 68 (1987)

MELDRIVE Series Variable-Speed Motor-Drive Systems with
High Maximum Speeds

by Tetsuo Okita, Masahiro ikeda, Yoshio Nishi, Hiroyuki Rasuda
& Shigekazu Sakabe

Mitsubishi Electric has developed MELDRIVE 2000 and MELDRIVE 4000
variable-speed motor-drive systems based on high-power transistor and
GTO-thyristor inverters, and squirrel-cage induction motors. The systems
are both compact and efficient for a wide range of rotary equipment. The
maximum available motor speed is 12,000rpm, the maximum power
5,000kW. The systems can be installed in one-third to one-half of the area
required by previous equipment.

Mitsubishi Denki Giho: Yol. 61, No. 11, pp. 45 ~ 50 (1987)
An Automatic Metering System

by Seiguma Yamazaki & Yasuhito Koyama

The Corporation has developed an automatic metering system that can
monitor up to 300 meters in small-to-medium size buildings or apartment
houses. The system consists of a main unit that is connected to the counting
and transmitting units (CTUs) by pair cables. To cover longer monitoring
distances, up to 30 CTUs may be inserted in the lines. The system provides
five main functions:

» Calculates usage quantity.

» Calculates usage fee.

« Maintains separate totals for each tenant.

« Calculates usage quantities and fees for tenants who are moving.

« Generates reports for various types of ledgers.
The system can be easily linked to a mainframe system to meet expansion
requirements.

Mitsubishi Denki Giho: Vol. 61, Ho. 11, pp. 69 ~ 72 (1987)

The M31600M2-XXXFP: An Original High-Performance CMOS
16-bit Single-Chip Microcontroller

by Tsunenori Umeki, Hiromasa Hakagawa, Masatoshi Aikawa, Akira Yamada & Takio Gno

The article reports on this microcontroller, the implementation of its
microprogram control circuit, and the CAD system used in its design. The
technical features of the new controller include: three-stage pipeline pro-
cessing, an RALU (real arithmetic logic unit) with three internal data buses,
and versatile addressing modes allowing large data-address spaces.

This microcontroller was designed using 2um-rule CMOS technology, and
houses 152,000 transistors in an 8.06x 8.43 die area.

Mitsubishi Oenki Giho: Vol. 61, No. 11, pp. 51 ~ 54 (1987)

An Intelligent Building System for the Karasuma Plaza 21
Building

by Koichi Hori, Toshiharu Kobayashi, Osamu Naito, Hisashi Tonegawa, Yoshihiko Morohashi
& Osamu Eda

The article introduces an intelligent building system developed for the
Karasuma Plaza 21 Building located in downtown Kyoto. At the core of the
system is an electronic digital exchange (MELSTAR) that integrates a build-
ing-management system (MELBAS-D), a security system, an elevator-
control system, a point-of-sales system, and an employee-timecard system.

Mitsubishi Denki Giho: Yol. 61, Mo. 11, pp. 73 ~ 76 (1987)
Two Liquid-Crystal Optical Switches

by Kumio Kasahara, Takeshi Nakamura, & Sho lto

The Corporation has developed two liquid-crystal optical switches for multi-
mode optical fiber to meet the reliability, power, and mounting requirements
of LANs, The electronically activated switches are available in a 2x 2 cross-
bar configuration or a selective configuration with a monitoring terminal.
Within the 0.83~ 0.874m wavelength range and 0~ 50°C temperature range,
the switching time is less than 15ms and the crosstalk less than —20dB. Inser-
tion losses are less than 1.5dB for the crossbar type, and less than 4.5dB for
the selective type.

Mitsubishi Denki Giho: Vol. 61, No. 11, pp. 55 ~ 58 (1887)

The Imperial Net System: A Centralized Building-Management
System for the Tokyo Kosan Co. Ltd.

by Naoki Ohashi, Shosaku Inoue, PAasaru Okano, Fumiaki Mukai & Kazutoshi Sugano

The Corporation has released the first system in Japan’s domestic market to
provide integrated management and security functions for apartment com-
plexes. Unlike previous systems, the new system includes security functions
linked with security-related still-image transmission and broadcast units. All
functions, including the security functions, can be controlled at the main
graphic-display monitor and console of the building-management system.
The system is supported in Japan by a 24-hour, 365-day service staff for
handling malfunctions in the central unit or the peripheral equipment.

Mitsubishi Denki Giho: Yol. 61, Wo. 11, pp. 77 ~ 60 (1987)

The Development of a High-Accuracy U-Bend Forming System
Using Die Control

by Kenji Kawaguchi, Akio Yoshida, Hiroaki Kobayashi & Toshiyasu Baba

The system obtains high-accuracy products without scattering in sheet-
metal thickness. A workpiece thickness is measured on a press machine,
clearances between the punch and dies are set to match the measured thick-
ness, and the optimum back pressure for the thickness is set automatically for
U-bend forming. Dimensional accuracies under 50m—more than ten times
better than in conventional processess—are obtained in the case of steel
sheets 3£0.2mm thick.

Mitsubishi Denki Giho: Voi. 61, No. 11, pp. 59~ 62 (1967)
A Photovoltaic Tunnel-lllumination System

by Hirokazu Terauchi, Masayoshi Kumano, Motonobu Yukawa & Yoshio Nakai

The Corporation has installed a photovoltaic tunnel-illumination system in
the Meotoura Tunnel in Miyazaki Prefecture, Japan. Since it is desirable for
the tunnel illumination level to vary in accordance with changes in the out-
door brightness level, the system has a dimmer control. Thanks to this
design, the power consumed by the tunnel lights closely matches the daily
rise and fall in the power generated by the photovoltaic modules. Con-
sequently, the system has an economical design with rather small storage
batteries. Many tunnels are far away from commercial power grids, making
solar-powered illumination systems highly attractive.
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TuASUR O, WHE O K & wEETHE R MELDRIVE
2000y iC 1) B REEREHIREEE O A SIC X D, 5 & WEE
FCLHIRIC b e o TIEREBMEF B L T3, R 6. ik <MEL

HBEE MBI v27s KMELDRIVE y—3p » ppI « Jfd » 7 -

12000 RPM IM
EIGEN VALUE (0.96254# 10% % —1 : 8064.4 CPM)
AT ROTATING SPEED 120000 RPM

AMPLITUDE

2 6. [HiET o AT

SUPER SPEED MOTOR  VIBRATION
2500KW 2P 12000R.P.M,
450FR TILTING PAD

RESPONSE MODE
ROTATING SPEED 12000 RPM

000 0.04 | 009
X (mm) %10~

7. <MELDRIVE 40005 & B OIRBIG &M

DRIVE 2000y 280 Sp—4 {EE)E O BAMPITEIR 2R, i,
7. i ¢€MELDRIVE 4000y 2,500 kW 3E &) 12,000 rpm I
o 2REIG AT R,

(2) B ¥

WEE R ok, ET s EEEclliET 2 & 2 olh e
W, R 1ui-2 OGO -3 R ICER 3 2 R 25fE
ChEDPT v, WY FCO~CRIEETER UMK 5T ¢
XoT, ¥k 25 BHILCDOWTRILT 27y DEEHIC & » TIRERS
LEE> T3, BREEOERO—F & LT, PWM iilf§ 1w /-
2 BRENCE 5 407 BHRER U = 0BRSS OBEEE XD 5.
CO XS HWEHCH LT, BT e EEETO 200 B G,
Bl T3kl « BET Ju—06 OMIMER U £ i B V) 2 MHTHE %
EELB#E LT3,

3.4 3 =

IHEEE NS ORLE LTR, 1ui-2 261X 3 HEEO
TEN AR R SR X B —UARIR, RIS, Ao RN
BH Y, KEREEARE, BHEAD 5, E-HERORBHC X
> CTEUANICE ST ORG— 2R ) REBRREET 5, € DR
BeoBEmest L, SRR 91 A OBER F0 iR 01 BEHIC Ko
TEREH-> T3, ¥, Sy HEEC X 2838, AR
ROme s LTk, BRI O Bl F o b~ 03RA & fTic X 3
T DR EC X » BB LARA L2 M ->Twn 5,

HAF - B 65 (907)
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cuv oL P — Tﬂ
88L1 ' '—D—% ﬁvz’g REPFLU RS
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. INv T
-
t 1 —
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839 P — = _ H
rT ! ——4———0'-—'»’\"':;‘!—1'»
i "_"L‘_____________! b
e e
L : ‘Jl———ll-_‘»'wva—J
MMATEL @A b

& 8. {MELDRIVE 20005 EREIFI (oA~ DORERL

4. <MELDRIVE 2000y §REIFH 5 > SR HL v =%

4.1 EEIREE
{MELDRIVE 2000y BRBIJ 1vA-2 & LT, IEGZHEI PW
Ml bsopaatvi-2 ZEAL TR 3, Ao=F5u8228S2—L O
REEAGE, rovvas WHIHEEHHTOESIC X b, EHERF-C 760
kVA (L8R 1,200kVA) OREEBEEHEE L T 5, LEBHKE
R 8. i, MEEUTIRT,
(1) azwb B
WERIC T U 1o b §E (S4E 190,7140kVA) % 8ER15
Lorickb, FHlOEREL (140~760kVA) & Sz ~JEED/NE
fLETHEE LTwd, ¥/, 12w fbic X Y, SEREGHY 1
D A= F5uPa2EDa—~IL THIGTE 2 X 5k b, MHmOEHEL -
REEIE R L Tw 5,
(2) 1830 vro i ic X 2 FIZEL
BRAED (ui-g2120t 2 BH yro b & FvClFIZELT 2
TEikY, 1o WHBKDEHRBERKE < b (N 2~4 3E5)
SR L T B, RN L T, Bk 6365 CHAECS
D Tufi-a2 BERORKIC LG TE 2, 1oA-a17wl HOEH 7
RS2 BT 220, Urob OEBHE & (odoauz OREE
ZHoTnB, 7, 12wk WD tSovaga O 4u BIE & ERERR,
R R=2727 OENFRAEHEL T yrotL 2AEEL T 2,
(8) z23A HROWE
HITABE DRI (~200 Ha) 1cplvs, 4497 MBED LHIL T
BIRL, 27N BERBERCE B A5 278 BRORESE, 5
VURA B Ay TEBRBICK 76 O DY—ihq~Ud d04~F DER
U7 OFEE 10— & 2FAH 20508 2HIHEL Twb T i
BRLCH#ET S, che bl 22w, 278 0v7o OB
OB EEZEE L TwD, COMR, 218 Bk 1/2~1/3
T 3,
(4)  Fh=CoFmE b o
PWM 1uA-a 1%, LRI rzo0 OWIERE L 1T5 BERD B,
DA 1oi~a ik, FTEAED L8R cvaoa  cui-a HE
T 2HEHLZ VR, 1uh-a BROKFRALICEE-, auaoa 28
KEES 2, chzifiRt2xD, LEBD jvi-ad144-F & 5
DA D Y~ dqi-F EFIHE U CERIEY % BT 5 B
KOVWABEBEZEAL TwD,

66(908)

MELDRIVE 20003 Y —x

V/ F _200/ ‘l/l 420kW
/ 150% 12~ 5414|400V
101Hz
/ & 1125%®x
/
80 !
|
/
|
‘.___’ e ok e e e N ————
,'_ VI F=100%
/
£ 60F Il
b0 i
= ,' !
o P!
2 1
- ’I i
=
@ 40 /
I re=1.17%
1/
! /I
!
I
ey
20011
! 1 r2=059%
i/
1
I /
I/
i
9% i 3 3 7 5
BRI (Hz)
X 9. BHEEE D R & 1)
= 3. £ PWM 1o i-2 ORI
LR AEHEAR I ATIRME i
{8l
bl A
vl A
7 . )
7 R TR B B
b B e i
n
z B
t
"’ Ty
s | | A +
77’- B ¥
k B e
W
E2
z
hY
b A
? @D i *
- i )
7 bl —tt—30 7
e v
2 P-@n { 2
z B >
i A
4.2 iRt

BRI, w6 AR OB I T RIS &
7 BEECH B, WHD roA-2 BETE BT ER R 3 ~
4 9% O REWECIEEIT 2 85808 nwhs, <MELDRIVE 2000 Ei#)
M Aavh-2 i, 1~2% LUTOERE CREITE 2 X5 IcgkE s h
TEY, KEZRMRH by BERE W ZAFICOSHEETH 5,
X O WHERMEO KN E Asst-2 ¢ LT, —FBMREMLAE
BOWEE) by BRLTWD, WREVEAEEE TIRE, HNEE:
KELTETHE) by dRELC A D,

—RICRBE TR N & EREEC R ) T\, BTN
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HAHrI R

1NV(1)9@&D
o

PI%-] LD

IR EREE,
# o) 15°

INV(3)
30°

7NN

AEK

ialdravi

—— )
i) 45°
s L

1 Fet £547
@ty —e] 777 D‘ ve | | BER —
£ HrL—2 sy~ | |semEn
L]
F/V
i

PLG

B 10. ¢<MELDRIVE 4000y BEEIF] 1o /i~2 O

h o/hE v ¢MELDRIVE 2000y [l 1w/i-2 & LT, REHEOE
» PWM 1o 8-2 AL T2, $7%, PWM oF €~ &3k
F €~ F O e, PWM ALz OERCHHEE R 2 AL T,
E~F IR % &0 TR T & 5 EOE 2 WK L cREtEonm L
Motwnid,

4.3 BRIV TL (FALZ Y TIL)

RIS OBEMNIARE LR G L, EESERET 5 2w, Bty
wIl OIEBAER X 15, <MELDRIVE 2000y ¢, £ Auz PWM
MEHEFTS € & T, EWIROTEFH VodL 2AHIL Tn 2, BRI -
Th, 21 % LTOK boywly #BRT 2550 H 2, €0
X5 mBRE i TR0, tua-awIUrotL, HNIZEERI XS
ZEIEHBTL 2 X 5 1K, £EEO PWM Z5 03k 5782 i
[EigE LT3, &3 KAEEIFNOREBEKE, $pU7 2
fank & HE RO MHBIRE 7R,

5. <MELDRIVE 4000y SREIF] GTO A »/i—%

51 EBERKEHERE
RAAEEE T S B S I i, oA T GT

0

E 11, foR-22 p—4 3 OEEEE

O v BHER 1o A-2Z AL Tw b, KERILDOLD, Ao-
bz KA TKRER - BBECT 3 C e ATE 30T, LG
TEENEL T B LB TE B, CTO RFICH: 21 w3 GOMIE
WMEZRNT 2729, FSuoag RICHRTRE & 2 ARBETDH
D, OB OFEIEE L GTO 1y -0 KFTEAL
EEHEEALE IV T & 2, {MELDRIVE 4000y ik, 200Hz %
HBE D TR ABE L A 5K, aFATiLE- [EEEE OB R
Xo T, 3,300kVA KAFREAREN 2y -2 & FICH~TECHERE L,
GT O 1y fi—2 DA A E 10. 1K55L, HEXDITFick~23,
(1) 24 HHZEEER 1o~z

Tuf-2 FEE, (3B~ 2 EMRTZEEY B & LT
2 vy R 4 HEEFICHE L, & Tui-2 O EEERHw
I 15° OfdEzE® b 7o, M b5 THRKT % 24 tBZE 1u/i-
2ELTwD, CO®, MITRE - HER O BSR4 7
<D, BEED o IREIIEFICNE L AoTn B, fuR-a D
W= PAM (GRIRZSH) & PWM (Qux W) 20001 <
BY, BEsGEHEECEELOEEE A IR EN, 2
1wFod MR O LR 200 Hz fF & L TRk o DhwigE e L
T\wnd,
(2) aFATRLE- [alH:[a]lEE

Auf—8 BFEFI =3 GTO - FG 1800 AH % @ LTk b,
RTFOREIVED 70 7)—F « hv—F BlIKit 27 A00FoY BBET
H2(®11), 2MwFod LI Y g Lt ECHBEENLE
E (zand-) /&, KO $9oL O a—ut? ECCHFE ATl

(a) HWIMEANEE (L5kV/div (b) FEBEATIEHR (500 A/div (c) WWIEAJIER (240 A/div

1 ms/div 3,300 Vrms)

1 ms/div 610 Arms)

2 ms/div 563 Arms)

& 12, FEH - BB (12,000 rpm, Hi7J 2,500 kW)

R A ZE AT 225 KMELDRIVE ¢y~ « #[H « il « 74 « 340 - B - 67(909)



B 13, InisamiE R

TR L THEE L % v REED DR HK

Bk s LoD 1ad- Beik e kW

Bich 2, IRPERCIHE S ¢ % 2 RO
T &, WO DB ERHINT 5, Lt
- C, fEHA b D orF- BEEICELET

HEEBER - HiixhTws, MELDRI

VE 40005 i3, 1L emRsT X5 PR
7—6 &N 7-4 LHIC 1 AR O B4 A28
ARIONG & L, BRI 1A~ FJ Y we

THABEICHER X W Tw 5, 2783050
WE L b Bk GTO #o e,  25%kes
TR B THEEL, Taud- R —

R b EE A~ X D, 2 e
wh FES Ve b THREHERRZEAEL &

DIEEd KEL A D70, —RINC/ER

i) GTO % v T [ml# % WEWT L Bal i v
tobd 2N & L C/NECREAEE R
TEDX5KChoTna,
(3) 12y Ml

fuh-2 CHEAFEEE Y 487 2 20 ORI, =M Jyws
PR L 2 210 Hruas EAEIEE 2 MEAC L, A
T 30° DA% b - R EHRIR IC Hit X & T 12 fHEREIER T
ETCnd, Ok, XHBRUN~OEHEBEROGHEIDE
DT, HRHHER 1vE—duz ORE W FEFRO/NI W) B
HHTE 2k 3 CEBILTnE, 7, EEHEARLEASAR
TSRS FIRE 2 2 Su—T kR Y2 e REEAYIE A HNT 3 <
ERLHISTE B,
(4) HlEE

HJ A e 200 He #¥ ¢ VIF —g@ il %17 5 2%, Bz
TS B &I b B <% 2 X 51, BHER 2+~ FAwo IC X
59 ) BT CH 5. EERORN X, E#ERBET
b (¢ % R & AR & oRESIEF T e R L 2B
MAEwoPed HIE LT b D, {Eilih bEl ¥ c2E L 7 bliE
PHE 75 € LB TE B, ¥k, SOEERRE-cZ RGP,
o TEEF O £-2 % (oA-2 BIEIC 26~2 KFARFTTS
CERTED XS, Aui-2 TR & BHEERECE [T LS 3 [ERE S
HigEXhTwn 3,

68(910)

14. 5A%

5.2 BEfH

LT e 2o sBiiic 2w T3 3, B 12. i 12,000 1pm,
2,500 kW IR T BHEEELE - EAMBIE &, AJ) s —KEO
HAMIGE R T BIEEERIBE, W b2 K XY BHEELT
WBDT, 24 2507 OFEEEE & Y IR I < BENEERETE D
EEALTERB E > T3,

E 13 i imkEEsiR o 5-4 %73, 4,000 rpm {if D PWM-P
AM YHERE OB OELNA D A 26~Z KWIIKEL T35, K14,
% 11,400 rpm T £-& ¥ EIE P CEEBA L, Jui-2 EHo0
0.3 B 1u/i-2 2B, ZWEEER vob icars LT 2 5|
RAHBEFokbDTH b, FIARKED -2 BHOEND A L 26=
2 CHEIRICA > Tnb,

6. & T U

Vb, ASEEA2EERR o274 SMELDRIVE 2000y, <MEL
DRIVE 4000> DR, va7s BEAL, & O % kR R OHEERHEC
DnTRRTE T, IH, Av-Ivobozoz BiioEREw &F L
<, BB T (-2 KEEEEAFERH 2 X5KAhoT
¥ 7, HEHRTZEHO WY AR Y 22H ), X hEdE - KA
BRLI, THOWHO - KT ki bc®, Beliliom
Y, BEEOE - v276 BREL THWFHETH D,

S
=2
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A HILEBEBECMOS1I6E Y M 1F Yy T 2 oA MA—T

Wi K 5 e o N 18 RE - AN B Gk - L

L £ & »° &

L b AEER 25~30 % CHRET B L FHIE LD 21o0T0tey 2
1200uto-5 (BUF, 2q2v &MRE) Wik, KGN0z R
KR 5] & & 5 AmieE - mikaic, EREARLE vz 2100
FER LT3, CO X5 AMBERICHSELT, Stk 4wt
b 32 gwt O 211y DRHFE AT CHEL T 5, ARCrRE:
HE 16 Ewhofo0aub0o~5 M 31600 M 2-x x X FP D BHFsCHRF L
7o, MEDMHS tob % 1D vq0v ORRHCE Y BEAHINCH
% Juto-u BIEORBRErOREIEARE, B Lrror
BraTlRE L § 2 vofiwoLrrot HROERFLR ZHENT 5,

2 g HE

M 31600 M 2-x x xFP 3 ® 1. ic5R3 X 51, 16 L CPU, 8
K A1+ ROM, 512 i1+ RAM, UART, z1e, AW fi-t & &
ZH—D 7,7 WHBHL 2 #95TL 2oFwTo1200000-5 TH D,
AR 7707+ 1, B0 MELPS 740 5y~ & FIBfICHAE J
Ows ZFT_CHE— 7FLR HECEET 5 ATYouTF L7O HXE
AL, 4%0 vu-2 B 3 BLBHREOME?BESHC LT
%, CPU Mgt Lo R, M4 RAHMoERT ™5 BT, 2
wF, FI-F, FEFTO% 253 oA 23EO AMIs1u e, 5

—ZAAFC 3 AR HREFHAL AT L R ETH DB, T/, 18 twb

DEEHEE L L, EHEFED vi-+ 2HHICLTwD, 1M g
PEREAS BB RHAL, ORGSO KESE 16 Lyt
F—2 OWHRLE L 3 3D W EEDT 7-F570F+ ZEE Lk,
B RISHSBO—Me LT, SPnEcRiEL 425 OARBS
W% %o Yith Sotz vk Twin-tub « 2 7z KUY 5~ %4
L7 2.0 um - CMOS fig-c, #1575 5524 % 8.06 mm x8.43
mm O F,7 _CEBELTWE,
M 31600 M 2—x x xFP iR % LI Fic kT,

CWHE 7 FLR TAEM ¢ 16 Mk
o] [ [ w12 |
1
L i
]
7497
rou|  [ram| 57| cpu
!
I
y47
wyaal |,4%, et
I
A-+3 |

L. H8E Jowo

* LSL BRART

B - KB ZERT

- IR A4y SETTIRGA 500 ns

 HARASH 74T

* PFLRE~F
50 s 77 2TE~F
JIsu R Y AR

< REEAM A8Y
ROM : 8K At UK o—F)
RAM 512 i1 b

- AHJT f=-b Bk 64 4

13T (M55, PAIEES)
LAIL, SRR b
16wt 324 (4E-F)

LY A

» 217 BERE

s YA F S 2t HERE
« UART

s BE -1

24K (ETE, ZE FILivor)
MPU £-F, J2Y {55 TF, vvdn
FuIE~F
« DMA 33 t0-3 & D fuaoz—2 B

+ 80 Ev 25w b Awr -3
3. =A4za7AsSaarya—EK

3.1 &R

co LSl DX 51 15,7 kic CPU, sy, FIEERE % M2 7
1553242000 F0-5 T, WS X ARGRC ULk
PR WY RAALT YI-A BHERTHL 2D, %42 CP
Uik oY-A HREA DD TH 2 3 b, FBDOEW ORI b 4%
€ FuIP1L /DI LT D X5 ATRBERENS, D o1r000
bo-5 T, BUFD X 51 3uho— [BI# i FE 2 m BERE AL % ]
L, ZOEHE% ElL 7,

Jvbo-u EEBOMEHRE, FFlwvsutsuizg Zlvi 212
03075430 bo—L R E Lice THE, A-Forb—F ek~
S RO EE I 5 BB RIRWA S TH Y, PLA £ ROM
&5 AHREDE - 09wy THETE 5 2 LS i [w A EHR
EThHY, #EHrb 2110 O F-z/2 WOHFEICH LTS,
¥, 91207095400 o~ BB DEBFA & LTk, BUFIcR~
ZHMIC X Y AKFE oro0d0d5s0ubo-0 HREH V2.

(1) %y ot 25 RISCWTh b, HABELMELSbEEE
WA AR\,

(2) CPU#EHIRT 5 n—Foz7 OWFIHER RARICTH] & H L]
BEABR b OEEE:ZE 2,

2120704540 bo— BT, 21207059540~ F (BUF, 2120
1-F) % 7082 3% 7FLa @, @9 L9232 (R) € Ser T
gy 3-F oA E NS, D 2100707547 L2 DBl
i 212000 b0-5> ODMGERCEET 22w, EORRE NFoz7
R L CRET 22T, ZOEMBRICRE B+, 2
{o07053s0vbo- L B ERET2 L &, —RICDITD2 G238

69 (911)



IR15, 14 3]
iIR6—3
IRBYT - nROM 3§,:_>
ir15—1019] 12 5| (ALU)
IR6—3 7] iROM |——
(IRN) {iRNI-IRN12 CLX0—4
IR13+;~
MU.DI.S /1 nROM 4
CAX0-1 (Address)
UB 7 4
IR15—-10
-~ iROM |— " of | ROM [iR9—12
IR8 (EA) |EAT—EA7
CBX0—4,5| nrOM |24
11 (8US) o
IR13-+
cvcior 3| . 7 CCX0~—4 ,5
Logreno (END) e gy Y rom |15
.RES — n
R~ (Controly [+
XONTO—XCNT2
3 LOOP STR
1
B 2. 2120F0d540ub0-0
IRNi  EAT
i=1-12i=1-7
12 17 echarge
1 N precharg
—
I
L
[ )
bl g1
11A2N><ngl§nel~ 2 S L1
s 20€y b=1920Tr
a1 %u 96 X 20K b
| l =
| [¥]
Pl 2
| 3 a
Lo
b
Vo
|
T ' e
96
3 {2 45 {5 s
]XCNTi(CAXiI cexi | coxi | ouxi |
TR 7 T~
i=1—7 b—-’ to each NnROM (17w +)

X 3. sROM 0 Jgu251+554

HHlxho,

(1) <wqoo03-F 2EHET 2 A2Vt FEDEIT 5,

(2) v1200~Ff 2 7ot § % PFLR K
ERE DR % Bl 2,

L D, WRE 212070056 h0va & H
27 hua HEL 91200-F DEFE 24-1LF
%, RHy1oL © 7FLR ELCHELZHER 7
FLz BEFEBHAL L TE R, L2 L,
T2/ 2 WOBVEHERAERIC A S &, vy
VAJu ho-L BIEEAEREHC R 57 b, 91007
09567 FLA DEETH IC X » T Z DR
H% D BMicTE R W BEbH D, £ T,
T D v(o0au 05 &, LIEROGEHR NS
e, D3 Jic fi1ub ZEWTHE L%,
(1) 9100700547 L2 OHXTE, B
D B fiig O d{u-vay & 7FLvvde-F
DRE*ERT 5,

(2) LEFEo 7iua EREIBD L7y i
&, BAME ey e T35,

(3) & vfr0a-F BATREZAR R b S8 O #
@S oETR AT ¢, HEEERom

70(912)

*E3,
3. 2 [EliR#EekE

CPU 0% Tusdub i, 3ADHEE Az EEExTEh, B2
ICRT X 5 B D 212050054 dubo-LFows I & o Tl
hTw3, ¢ ® Jows i, iROM, pROM, nROM @ 3 B-CHERR
L7cAKFR v1o000056 HATH %, 21200-F i, 3. 1R
3 pROM e & AENTEY, HOD 21—uF THE 20 Ewb T
»5, iIROM i p)ROM 0 7fL253-4 TH h, ZOHNESH
#ROM @ 21203~F @ 7FL2 EREBICATIE NS, 21200-F
O F2-4 TH % nROM 1%, & 24—LF T i Fa—F LT 7282
i L xR HIWET 5,

212003=F @ PFLA BAE, RO BIEHTH 5,
(1) frs 213 (12 #¢3) : IRN 1~IRN 12
(2) 7FLvovde—f-(Te~Fr) : EA1~EAT
(8) 212070054 AU-waui1oL

------ (75173) : CNT1~CNT 7

CO FRLA KO 5 B IRN, BAI L, @9 L9282 IK JzwF &
NTW3 &4 1-F % F1-F Lz =2 ROM, iROM(IRN), iRO
MEA) b5z bhd, iIROM(CNT) &, #ROM @ s—r1ov4l
I4=LF D 3Ewh, XCNTO0~XCNT 2 % #o—~F L, KD 91207
0954 ARL-vau1oL BIET S 7rLA B CNTL R £/ %,
iROM O BB REE 26 Ewt TH 2.5 1. i, g 217 IRN1
(Hfic 2 OB B ERT) © v1000-F EHTH B, TDOERTIHE
ik BEAi g—F, 7K CNTL 413 #7RL T2, Bl W, AD
DC ai4r¢ 7RL2E~F 28 7FLaLszs BEOSA, EA 217 EA
21T 5, COMED vwut oL k4410l THH, CNT,
4, 6, 7 i, T T T, 21o03~-F WO XCNTi ik, K 4101 C
NTif%RL T3, 2D X5, FTOMEE LI a7 Ofl
HETEL, &4 21o00-F ZEEL 2,

v1203~-F © 7Fuz i, kg 31 (IRNI, EAi, CNTi) © AND
THELLNG, O 7FL2 ARERE, B3 RT L5, Fifl
AL i AND FRER-CHRL 2o © @ AND FHEZK 4. R
T X500 FHICHE I NTEY, FLwvavbswas ®

£ 1. pROM @ v1oga-F #E (f%y 217 1 IRN 1)

CNT
1 2 3 4 5 6 7 INST.
E.A
OF} 00 | 01
! 00! 00 | 0O ADDC
ADD
, [MR|37 |04 BI| 0006 IMw| 31 {07 |OF| 31|01 | SUBC
03115 | 60 03130/ 10 03|37 |70 (00|37 00| SUB
EOR
5 |OP|31]02BI| 31|03 MR|31 |04 BIjo00|06 Mw| 31 |07 |[OF|31{01| OR
00|14 (20|00 |03|31]{03]|37]60|03}|30]10 03|37]70|00]{37|{00| AND
{e. a),
4 (regd
EXT
s OP| 31 | 03 MR/ 31|04 |BI| 00 | 06 MW| 31|07 |OF| 3101 | cOM
00 | 1420 03{12]61|03{30}10 0337|70}00]|37|00| CLR
NEG
s BI|31]03 MR| 3104 |BI| 00|06 Mw| 31 [ 07 |OF| 31 |01
000710 03| 14160033010 03137 |70]00]|37]00] e.a>
, BI|34|02]{BI|00[03|BL]00;04 |BI|2]07 OF|[ 35| 01| MUL
00|00 |33/00|37|32]00{37|12{00|16]|10 00 | 32 | 00
CTY CLX1 XCNT
N /
Bl 34 02
CTY : Instruction cycle type
00 00 33
t
CAXi CBXi CCXi
SSETEIE « Vol. 61« No. 11+ 1987




—iNim e Wi~ —N O
EEE . 22 s B o« EE... BE -l
== &= [S118) OJo | i
' ¢ |
| i
N\ A - L1
- Enhancement Tr, Depletion Tr, =
/ b
ohiniithipiafinifinfilofifijiji1]1 1111110—{: _____
o IO T I T T I T O T]T1T]1 it fafafolq
before compaction |G T T I T [T L[ {10111 1] oppnhnnnH -7 Y1
1y1f1faf1jof1j1j1{1]1j1p—1[0f1j1{1j1 ofufu iy -+ veq (1)
ion | [OTOnHoI r—— i fafoH — "7 i
after compaction | ————— Y1
CISYENENSN IR SNEVYRUNY R EN (oY R NS RV S vy vy sy S o e e ea2)

4. ;ROM o AND i

Mg 2 ¢ & CEEELE R %, FRLE®RD tsusza 5l
THIRE LCw 23, 3. 38ICRT(1)oE—HTd 3, ¢
ik, Y10 oqo0a-F % 7ot 15 kDD 7ruz EREREICH
AT, HEAN o-FHlZ, “L” 70547 TH 2, VE, s0u0 ¢
2 L7 ofiic AND D tybsqy B FUFe—2 T, IRNL,
EA1, CONT7 B3BIR& Wiz &+ 5, TOMDIC, Tunvrtvbbsy
D22 BEEINTREDTC, tybsfy I FYFe- Shic LA i
2052 ¢ B “H” 0o THIRFFE h, MBI 2 o1
ko,

3.3 avnsvark

21200-F &, Hflfl o-F ZEHLTwd, Ok, =ZD2DA
NGB ER > T THHAL v1203-F 2 HNT2HE51B 5, i
2@, &l CRTHS 217 IRN1 ¢, EA2.CNT4 ¢ EA
3:CNT4 @, MU 21200-F TH3, Tk, & 21200-F &%
D FrL2 &, 2SI b YEFIL, RL 21200-F 282 7FL
2 W% Jodszod iC XD WL B 5T BHIRER T - %o
T DFERE D 5EE e AND SERNCHEM L 72,

4, B2 21000~-F Y1 R70t23 5 7FL2a &p5R(1)D X5
CEL bR T2, cotE, YLER 4 O 3uioway BiDME
BRI 2 328, € D48 & e AND Jo OR-AND ##fkic
L0, R(2)D 3ufosy BARETRIKO TR X 5 KN CE 3,

YI=IRN1%*EA1xCNT7+IRN2xEA1+CNT7
+IRN1%*EA2%CNT1+IRN6+«EA2+CNT1
(1)
Y1=(ORNI1+IRN2)*EA1xCNT?7
-+ (RN 1+IRN6) * EA2x+CNT 1

COfER, OR O, 4P L 2IHICWA 2T &N TE, 212

03—F @ PRL2 B O 3o/0 b ALESEEL %,
3.4 BEtRER
COHBIL LY, 554 7 AND SEHEO 412 1% 43.6 % /b

® 2. ¥lE ke AND RO auiovsy iR

before compaction after compaction
53 W& fle AND g
BB Tr & % | Trm
rROM 257 6,682 112 2,912
nROM (ALU) 276 4,416 72 1,152
nROM (Control) &9 828 17 204
N " 11,926 4,268
- * (100 %) (36%)

AUz EEAE CMOS 16 twi 1 Fwiofo0au bo~5 « 4K -

LUITRE z

T&ko Tk, TODHER nROM oI iR Lico T ORER
% 2. KRT. TO v1r0dudssavho-L &K TR, SElEhk
AND FH% 36 9 /b Lico %ds, FEEED Lrrob TRAIH
< ROM ¢ HHE L T3 =->0» ROM iROM, pROM, nROM ¥
STk, Failbc kb PLA Tl L 7,
(1) 4 ROM @F~_TOANHIGEEBHEE LE WO T, ROM
THREIT 2 & R LR CRFITd 5,
(2) &4 tob DL B AVOT, AWIEOEBEEZT-T
NFoz7 R OBAMER TR 5,

C® 21o2pFnd563ubo-L HiE, 104 mmx4583mm TH b,
# bsouza #10,000 Tr, 5 KT 2,121 Tr/mm?® ©H 3,

i F &

M31600 M 2-x x xFP @ |79+ il Cik 2 BEOMRETFEL
HAwvico — 2@ HWMEFSEHTEL 2 vutlwoL 7o b SPHEO—HT
» % MGX (Mitsubishi Gate Matrix) g} vass i X353, b5
—ORRERE B Y DAFICL D Ag—u FEl (270 LIFPIR) TH
50 AFRICK D L7y REHIEATEE S LB TE 3 TR

2 C EMNTHETH Y, BEMFOREELHWLNTWEF
HTHo, Larl, MERERELH5RE e LCRsHR AR
b b, LSI oFEkasbsstsic 2T AT ORI X 2 FH%
L, PRI RIMC X 2 FHEHE I~ORE R L, Hixk
BIERALEL 225 %, @k 5 AMERFRT~L, B 117
b EEFE TR 375 MGX BRG]l vazs 2R L, S RIOREIIC
WL 72,

MGX 88t 2256 L@, BT LK bsu928, Juvaob AED v
fL REEL, Zo ool EoESis $REGE, 7 EiEEE
FWTHEBL fa—u 2RELT W HRTH 3, DEHHIENA
BHE - R ERT I RES AL, HMY & T2 ERBEIEN oMLY K

4. %

B2 fa2—u O Mog—- DA ZEINEIVDOT, 22270 LIPY
b ICHARTHREE IR YA D 225 fa—y BREHICE T 5 RERIER C
ﬁlﬂh‘( % 50

2D BRETFEE F v Bl % DT iR T,
(1) MGX g3 w254 % A v EIRIC Jotard (BEREEHIEAD
LSI %3 - #EL, BRI ZTT, #R%E 2Zarl L7
9k LSLC 94— FAws F5 ¢ & TR, & L T OFHZIRIO EiE
1% X3,
(2) 40 2120 AT T & 1 5 IS IFBI I8~ 72 Ml
71(913)
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£ 3. & Jowy OEHFER
MGX it 27 &

7y Tes | mmmm | A T | smmr | A T
(Tr/mm?®) | (A+A) | (Tr/mm?) | (A1)

?=Za TN

T BN 5,934 1,013 1.5 1,622 4.5
F— 25 A il 1,897 994 1.5 1,129 4.2
£ A W 3,171 1,158 2.0 1,698 4.3
UART # 3,528 760 1.2 1,238 6.0
i 9 A5 H 2,206 1,255 1.8 1,810 5.4

S NS ¢ 3 hass b, FERBIIEOERLICHL T 2 Ba AR
& LT, MGX 5l w274 Ohit « FHI% 756

CO2EEORGFFEC LD Lrrob BEFAT, SEREE O K
% 3. WRL, 5. It MGX %8t 254 K CHREFL 2 707 BEH
%, B 6. 1€ oza7l LA7Hh K TREIL e 07 BEEEZRT, 922
T LTI KX DEEIL & Az—o B, MGX &3 va5s TG
EN/AERE D L CERHZT2ADT, & Jows WD &L D 20
7I5u Bk VEERL ©F, bR ENRCTS c e A TE L,
L7 o>T, &3 D 22570 79 b BEFATRRERD 22271 L
1790 BEPATL E R CEETER I T3, REFATLOMT
F EFLOHAHRES 5ic b b bd, MGX BEl vz5s W
B, 2227l L1799 BEHCIEART 15~1/3 KR 5 T3, THifY
P 2227 I X D) THEREF L 2, 1.3 fE~1.5 fE i B
Hoteo LSI DEE o274 ZULFAD LS b HRORES Lk 2
whaze LSI ¢, LSI o fikeiine, #c - cHikcsrh
Twnd, TOHTMGCX FE o256 DX 5 & volfiws LIFIF
BEERWABE v276 1, TEROIW CREEZELL TE X L7
b WENCEBG BN Wif- - & L CAHBIISHANG T
5LtEIDOND,

5. FARXERE

M 31600 M 2-x x x FP o B SE 18 8838 1%, MS-DOS* X—2 @
Avaw BT -+ ¥d, HED Avav & vz bauta—a & LT
AL, thic RS-232C 1u47z~2 &4 LT M 31600 M2-x x xF
P A 28T 5,

E 7, Yl-F FRED vobdzy LT, TIHDOIORD 5B,
(1) Caufrs

el A A EIC Lz Coufrs THB, ROM AL, #HbhiA
HELR AR L REHCITH T &N TE S,
(2) var-ziuLrtsds

Yor-a71L 7Euds i, M 31600 M 2-x
= CHEMATIRETH 2,

(3) 2E-WEFL 7IVY2-PTELTS

RE-LEFN IV a—bFtods AR ROM 2338 & L vobox
7RO DICHERHINE D DTHY, vudLFoTe-F CHEACE
% 7RLwvude—F OB R RIS T &R TE B,

(4) zolyws FAA

RS-232C %M LC Avaw WS e FALH 2 RVET % vot
917 TH 5, FA oo 1k CP M-86%F &> DDT 86 ic#&l L, o
7 HEE « F—a BIBlOER /A, Mk T EEOBRERTL
E5FEI T2,

X X FP o+~ ToHEE

* MS-DOSi~4 7wy 7 oBRwE
st CP/M-86 k7 20 9 —FHLOBRHER

72 (914)

B 5. MGX &t o254 2l 507 BER
(FwIHqA 7.50 mm X 9.26 mm)

B 6. 2z27ul 79t ZHnEZ Fu7 BE
(#5741 8.43 mm x8.06 mm)

5 € ¥ v

FU=FL 16 Lo bof2003w o~ M 31600 M 2-x X XFP i -0,
WROBHE, 2f1o0F0d5630 bo—n EBOREE, L17or BEF o2
76 R ETHBN L, 51k, MELPS740 3y—F &[FEkEC, TD
W% A—2 1c U CISHS BB 2 B SRR B L B o
U-X BEBL, 24k, mERMLL Tw < &5 OA T I
fEcHin LT FETH 5,

2 £ X m

(1) HERiEH : CMOS16 tyt 1 FyJtofrsodvto—3 & ZDIEH,
WIREE, p. 143 (1986-1)

(2) wlEs  BiA 2rood0d5e TR % $RAE L o Bk
CMOS 16 gt 1 FyF21200vb0-3, B FiHIE FaW
(1986-10)

(3) RgEs : MGX : AN INTEGRATED SYMBOLIC SYS
TEM for VLSI D. A. Conference, p. 572 (1984)

(4) FEEED 116 Evboroaavto—3 KEF S vofinwoL 7o b
FrHEOISH, BFBEYATIES (1986-1)

(5) dt#tiEs : 21roovto-35 @5~ D MGX &t 254 D1
5, BR 614K WHEYESEARS

(6) @FiEs» : CMOS16 tyt 1 5432170002~ M 31600M2
~x X xXFP $5429711, No 9

5> ?&
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ReEaIC AR YT

FRAERE - A R

L & % %

XaqwF B, EBEToHL A VBT 3 FARTH B, LA
N(Local Area Network) % &', ERBOEHEYEDEY, Sk
2718 DHHBZED 2 Y T2 A CHwbLRTWE,

ChETIR, ATRFER M 2 1EclH8TH N 2 100 K 2.5
I N BREE 2107 2, AHIBTHO TR b3 10 24823
MXN o028 %t 2107 BT T TS, LaL, Thboht
AL ENTwE DI M, N=2 OBIEUE 210F THD, 205
2, BHEOL 2103 1, WHEED % Hio T 5 2 0FEMSHIRE X R,
HEENEHERKE », thicd LT, BROLEYR, BROLE
R, XEERBOTLER £ 2FMAT 2B T30 2107 &, El%
B, RFEM, WETHE, BIC, WRE ateFud BEE L
DL, MWDEFIOL 21 wF KR L CHREBEAME, HRE SR
PLHEwn, IICHE EnISFEERH- T3,

LHMORRCERL, afeFod HHEE L CHRER N 21y
FEBHFE L BABEL 2 =50 3, 2 AJIx 201D ooz B e,
ANESZER T2 T 2T Fio2 2ANX 2H N O R D
2ERCTHD, wIN b, BEEERER TTL oA, HREIER 10
mW BIF, SHEZEX 10mm (62 mm x31 mm x 10 mm) & #E-¢
Y, Jyub TRA~OFEEREE TH 5,

ARGTIE, T b OWEE 21wF ORGR & BWEEREL & ke ow
Tk 3,

2. L & EhERIE

MTeHsd, Wil hbANINAEELRZ, @ t~s2FYva T
WAHEIIC 77 P RS &, |l A SRS o8 & il
b B ICAS 2 S o CBESEINE W T 3 BE, s T
DT EIMERO B FCEFIZ bR TS, AL T
BT TF RFENA - L B 0T, PR e SREIC
$HLC, ENESROFEICES L AEREESNTS b, BEto
REFEZEIE LAV, Lido T, REFH SN Zo0E5kR,
Wiy e ~O AR & A URAEREE T N0 E-a2Tws i
BEL, GEREnTHTI I ang, b0, & tu IKEES
EML T AR WSS, ARUOFEY t-a23wa TEIENE PR
B, S{RE e bHES tr OFEBICEEL <, REES RSOt
L b 90 EEx b B, ASSEOMREN & BRS¢ MO
K E-a2FVw3 DREEBCEREL 2 2480 t—n &, KD [P
FikEEBL, Sz T 5] Bt ko<, BEEEINR & 5
ARBAHFHCHRENDE, CORD, T 10bDEFEENE, WFe
s,

PR 2 2 O DEBIE S DO & FEtc, BEENIFFIC AN
T e A NLEIC B BT 4 1, TEEEAEENINRIC ik g+ 3 1 s
xh3, ‘

B 3. 1% 2028 Bl 2107 OHETH 5, ERICOWTRS
EEDEHWCH Y, JEIp L KBS X 5, ~THkiE, 62mm
x31mmx10mm -¢H %, EEDOAT L HIE, FC BDX 3305

2.1 nxABERKEAAL v F

B 1l &2 A=< 2 Hh0 soan BIERE
A1wF DHEENRTH D, ¥ £ 5 (E)MEE
Wi e, @ E~6230wa, owFuud
LA BIFERE, W v CEERENT 2
BREJEIEA 2 A L T B, Wil b 13, AS
ZAIE & S BN C 22Fvs RO Tl
B4 R AT LS stus Ik ) EAALEE R
L7 91250 F 39Fw0 Hif L % 2 EREL
bDTH5, ik t-a2tuwr &, EHE w1
D fis2Tnwy ORI 2IDOFHIE S, 10
HRkZERBE AR LT, Sizh
T hOREE SFHACE BT 5,
CORELERAT kY, BROET
2K 2107 CRIETH o FHAIESKE 3dB
YL Tnb, BEREEMRE, &5 e 2 TT
LEBCL YEEEE 35T 5dD
DB DT, FERMEM & FIE b5oz FiC K D
KENTn3,

B 2. i o028 BRI 2107 OEWEDIA

* PR

F— BRE—LXTY v S

oy FL»X

R gh B

Bt Bk

et BREE—~LZAFTY s

A v F 2 SHOFEE

® 1. 2oz Bl 2107 (FS-04) OISR

73(915)



prd RN
BRE—LRATY -y?\\@ EBRE—LRATY v
rTen maE e m koo RathE
B 4]
31 :/ \! HF3
@H%// — G

] L
wF2
A

(a) TEEHNME

%

S -

CPEX

mmo@ae . SEL

{-
P4

33

32 ¥4

(b) FEBEMEENIR:

B 2. ooz BEEE 2107 (FS-04) OB

B 3. 228 BHEREYE 217 OHE

THERE NN oA K E VTS b o9 A KR, 27 B 50um, o
S £ 125 pm, NA BHRHD 02 D FL~FuF 105u02 K 2914
TH3d,
2.2 BREGENRA vF

Bl 4. GAMESD —#a% HIRT O~ R+ 5 #6E
ZFio 7B 2107 OEWERIAKCH 2, 2. 1 EICHMH
L7z 2028 Bl R L C, T2 DITEO R EREBEIC £ » T
w55, RUHT4DORED AR AL Ao ABHA-TW5,
Dk, 5028 BE T 2 HOTMELDBEWBAELTHE, F
bbb, WF2hOANENEESHO—IMEF T 4 iIcH7 X

74.(916)

AL

BRE—LRTYy 9\\® /fﬁi\’:t‘—-AZj‘) 4

SR >//

w1 HF3
u-n--u%-}
ﬁ%m\7/

T2 34
il —

(a) CHEEEMME:

= IP{EX

mmeme SEL

™
o

{s: o e ~ wF3

w32 //;( #34

(b) FEEEMREMINE

R 4. BREWEE 2107 (FS-05) OBEWEHIAK

N3k, MF3HALHNINESREEEOHN, METIIC X
VBT 1IBODLDOPRT 20000 CERENIC L, TH
%, COWRDOW 2107 3. BEEBEERT I EE2HCERTS
CERTE, -7 KR 2ubo—0 TEHENTVS,

A, SR SYE 210F LW ThH, EERPICIESETR & EES)E
BENALCTEY, B3 O ooz BERUABEZR>TWS,

3. HE

I 21T ORERETH 54— &, FRANRLS, GUHRERS, JRETE,
HEUBRNETH B, T L WHENE 21wF OEEREZRTS
(1) #RAHEE

Wt 2107 OFAREKE, B& tr, Rt E-azxT0ws, 262
208 & ¥ OGO KA, #EL, TIURR T nEBRTH D,
& 5. 33 2303 BEEED T L OBEROHEED S & B
FHBERERL DD TH D, METHELS5dBTHE &, RV
BE25dB I CORMHEEN 9% L ETHEC 2 ERL TR S,

K 6. @HubE 0.83 um @ LED % J&E & L CHAIEL =HMAR
ROMWMBEKIFETD 5, EEHIINR & EEMEETINR & S (R 0
~50°C I 1) 23 ABLE 1.5dB BT, BEZE 0.15dB BIFAE
bhTWw3, &k, WMABLONEERTFER, HoflEk X vikE
0.8~0.9 pum = 0.2dB LI F¢H o 7,
(2) boianghs

RRE 2107 OUHEREEE, HR2 b EIIN & N 5 B FRICHE
DFREFT 5 OB 3L, EIIRAEEL 2R stus &
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& L WA 2107 O¥RE

B 6. FHARKORBELIKTE

WESE 20T « S « HiFT « A3

5 . 7w %@ (FS-04) B OR B (FS-05) . "
moAE | omowm | Bk 4 o g P
& )il i3 ® 850420 850420 nm
WMF 1->HF 3 —_ 1.5 2.5 — 1.5 2.5
WA | % WF 2> 3T 4 - 1.5 2.5 — 4.0 5.5
ﬁi ;:2; g(&') - 15 2.5 — 45 5.5 dB
. BT 1> 8T 4 — -20 -18 — — 45
BT 1>8F 3 — —20 ~18 — —20 —18
a i 53 il — 15 20 — 15 20 ms
A il e E 5:+0.3 5+0.3 v
H # & h — — 10 —— — 10 mW
i H i i3 0~+50 °C
i3 it #1 50 g
i H 7 T 4 »~ GI-50,7125 —
(% 1) FS-04 o
¥ OO F~DFild g 2 R e e XL Y HEE N D,
i : 1508 AR T b LA D IR, BER I LT Y R & RE, Thbi
o —] % s0s (1) &3k(2)TEERD DV,
S .d2
i _l_ tr:#m ............................................. (1)
§ ' n-d?
: c T, v ZESOMKE 4 RREEORY, 48 ZERSTO
5 L] / HOH I & R ICHAE S FIOHEROE, & RS FORELOF
g HABLEHAIH Bl V ZEIIEE, K QRS FOBMEER TS 5,
® WERO PRSI L Th, BE(bD eoiciE, MO B
EMe e ICHAT 3 C AR C LRI N TS, FIRL
' PSR 21w F Tk, PIEORE TR 90° %, M8~ OffpmiE
s 20 25 FIf7% 45° O L & ORFTHIANC 2 ARIET 5 T LICk D
HL, BEtEHoTwn3,
WAAK (dB) 7. MR RIS R AR, b B D W ¢ iR
B 5. B O LI G T & TR FEREPEC 3ms LI, T0b A% Y IR £ RERAE T 6ms, 0°C
(3 3*9'9 DIERET) <% 15ms ¢H5,
(3) ImEsE
WS 2 wF DIRFRS 0 2 BRI, MROHELE, W&t
3 LB CEEMEOBITT, RUChbOREKEE TS S, HF
pEEENE . BEARS BROMMTICO VTR, EHROBEERERIER S > T bR
i #F3[mF4 BF3[ BT R RFREXEAvwbO i ek, MHLE2 L5
AP z L2 [ i; A > L, €T TR, RO & BRI OWTBIT 5,
2r 2 BCOBRPRIMEND 0, WHRTEEED 2 ERED & Lk,
g TR e 2 DETERFT 3 I HRRO BT IC OV THEEL %
% o 3 T aa v 7 7 ThExbhv, 3(3)EHE5SS TS 85T e & L<VEN
E wﬁs@ + 2 EIEMENIRE OO ERTH 2 @O,
il sinzfzi(ux%%]
C=101log +10log T
N (1+X%)% RN E:D)
X=2dn-dn
910 (.) 1.0 = &« 4.0 5.0 = d=d(t), dn=An(t) e (4) (5)
zzC, CEiEtt, 4n RGO, 4 GHES ty OEH»,
B (°C) AREEXROWE, T 3ERHOBALETH S, R(4)eR(5)E,

W e OEH &, WREROEIHREEFELFHOC L E2RLT
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0 M 0 L,
—10 0 10 20 30 40 50 60
BE (0

B 7. YRR MR E

w3,

nk, FBIICH L ORI & ILEAEAL 7 X 5 CBll XA
AT, R 2107 DI, A 2 HHEAT
DIEHIC 1 B HEADBFIOHMIC X > THES RE A, hEiR
BEUHHER 18 2 A EHi7e B g

Bl 8. (% L (RACErr I BT 3 TRIA & JEE R R L 72
5, WEMNRORFERTRICKED 2w &, BEMED)
e b IR 0~50°C I b TR —20 dB LIF A E6 0B
Tedhhrd,

(4) MBRES

LTSI TR % #5025, AJEFE 53V BT T 10
mW L F#%EHL TR 3,

(5) Gigses

Wi 210% €, BRI 50Hz © 5V OWEER R Y ELENL
USRI B B R E T o 7o BB, PIRESICHITL
T 3x10° ICARNF B LTO0 MR REB L T Y, AL, WA,

THARD T RIS ZIEDRIEL B T & & IR L 72
R

LAN 7% & c@HTREARZ £~F Y 2»1A FIOESE 2197 %51
T Lo AR LA 5L &, 2ANIX 2HAD saz2A Be, AHE

#FEER(dB)

—-15}.
BESENIRE TIEEDIRF
7 H7
w33 | mza W3 | mT4
wFl A w1 ®
AN
M 32 v #32
~2§\ IEEHE %
@ © e (]
-25 £ L ! 1 I I 1
-10 0 10 20 30 40 50 60
BE (°C)

R 8. imEhEOR LA

BRO—HEER €22 T 5 {#EE% o BB 2 EiHTH 5,
TNo DR 21957 U TORE2R-Tw3,

(1) 2qwFud IWHLE LTS HVTRE 20, BIREOE 214
F X DIHBEI 2 0 A,

(2) BEBRBEAKL TV 2d, TTL E5ic X b EEEET
LT EHNTES,

(3) WELZ DD, EEEPOREFNTH 5,

(4) EA2 10mm LHBTH 5 % ®, Tyt ER~OEERE
HTHD,

AR E 0.83~0.87 um DERNICH L, 1EAF 0~50°C D
T, CHARENE 15 ms DI, WEGEG& —20dB LT, HEEEIZ
10mW RIFTh 5%, BAREKE 2o2ABC 15dB MIF, #RET
45dBDIFTH 3,

A, W or 1A BESBE2 Y TR, FEOEHN - M
b @A D L R RS,

& F X B

E. Jakeman and E.P. Raynes: Electro-Optic Response
Times in Liquid Crystals, Phys. Lett.,, 39 A, 1 (1972)
SIS ¢ W 217, TETIE P4 408, OQE86-41
(1986)

P. Mclntype : Transmission of Light through a Twisted
Nematic Liquid Crystal Layer, JOSA, 68, 6 (1978)

(1)

(2)

(3)
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@ OHIEICIASEIEE U

ITE AT R BT AR R - B 5 A s

L& A #» &

IR, WEOERR Lt oEA iz <, MxrcoaEME
SRR R CoBRIc kY, Hx OWHOERELSTEC ke
LbNB XSk oTee —F, MIFMTEMED 23ywifo Gif
KEBEZHZTYH, DBEIXND L3 CTERES S L+ 38%)
AEATEECEERET 5720, SL2 MTOMNT TR D
LR INTEO—2>THh 5,

ATVoFRwo BE—ITHMCd, SHOHEECHESEIC X Y
ZEbL, Chs~TERE2ELx 3 ERE A -Tn3, Ul
T (H % Sua cUFRicld 2I00eE) <, 0 239258y
2 ZWAE L LT, MTFOH, 0-0 DIFEHFICER /RN
Z BRI INTIEO S, 25030 HRMMICERNE ML 5 YA b5
2 MT PR EREARETRCRE, Thbid, MFEBIOEHITHE
L BHDT, 23V Ru2 ZWHIT 2B & LCRAERTH 52,
FHOWREDELOFICE W ARD sUr502 (foF & Sz 0T %
) EER T, 2Dk 5~ LIRS LT
E Aotk

LHOBNEIONSEAEDI I UER a—2 &, THOK
B & Y TR b0 REF 520, HIEBRADE 4.
JTECRER L, BRREL O FEE A3, 30 OMIFTHE
DREZMED &, BEHRGOE/RENMOER, BRRREREL
DHIR, XAEROfRE Y5t 5,

X THEELE, SMWBEELA2DDE OWZEITHL, L2
b, IO/ 25— TEHOWEZEAIL, T oERK X
b,

(1) sz (MR #BIBAL TR oypsuz % BMOWREIC—F
O, AN AREIC X 3BERERH <,

(2) WEOELORICE D 23Yvd8v PEBENL 2o,
TLwveAul (IR 0—2 OEMMABMT 2 O 232 ko,
0~ DTS AoF KT, HIKo—0%# L2 340 0HK)
CHEZ Z2BEERECE U<l 3,

DR HEL, HEH 0.2 mm FREFICZ5H) LT b S E R
TATA D va5s B L 2,

WD v25s TlE, EBTEDD Ao & SL2 D 251F KHEE
LTna®7%wn, TIRABEOFENEZ SLa 2flvikn iR
ELRVEVSRENE Do, TORD, foF #HETIRELX 3
CEREY CORERIFHEL W,

TTTH, ML SRS DL va57s BIK & ERERCOWT

<3

2. EFFECREBR

2.1 #HK[FE
o PARL A UMTINT v25s OAFRIEO—0R, Bk~ 5
A2 2BAT 2 ek Y, BD oyrsoz #EIC—FH x4 32

* HPERCOITRJEET ** @ ILVERT

B (TR

(2) # & (b) # E %
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