








Abstracts

Mitsubishi Denki Giho: Vol, 55, No. 4, pp. 19~22 (1981)

A High-Performance Traction Motor and Controller
for Light Raii Vehicles

by Eiichi Mitsuhashi, Mitsuo Muneyuki, Susumu Tahara
& Toshiaki Awano

In response to the continuing need for specific technologies to develop
light rail vehicles, Mitsubishi Electric has developed a traction motor
and a chopper controller suitable for LRV use, and has demonstrated
their practicality. These are attracting widespread attention for their
compact and light construction, smoothly adjustable speed, quick
response, and stable regenerative braking. The article introduces
the design, construction, and features of the motor and controller,
and discusses the operation-test results achieved by this equipment.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 1~4 (1981)

Electrical Equipment for the Type 200 Electric Cars
of the Tohoku Joetsu Shinkansen

by Yukio Ueda, Michitada Endo, Yuzuru Yonehata, Hidemitsu Fujisawa &
Yoshiharu Hiramatsu

The Japanese National Railways (JNR) recently completed manu-
facturing these new electric cars. A variety of modern technologies
were used for such achievements as increased-capacity electrical
equipment, cold- and snow-resistant construction, continuous
thyristor phase control during operation, and dynamic vernier

.chopper brake control. Type 200 railcars also feature significant

reductions in harmonic currents and noise, labor saving, and im-
proved operational functions. For use in these electric cars, Mitsu-
bishi Electric manufactured various kinds of electrical equipment,
such as the main transformers, main rectifiers, and traction motors.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 23~28 (1981)

Fault-Current Wave-Transmission and Recording
Equipment for the Fukuoka Municipal Subway System

by Teruo Nakasu, Kazuyoshi Akatsuka, Tetsuo Yano
& Shin’ichi Arimura

Recent trends toward reduced maintenance for railway power-
supply devices have given rise to the need for automatic fault-data
accumulation. The fault-current wave-transmission and recording
equipment delivered by Mitsubishi Electric to the Fukuoka Express
Railways Construction Bureau enables remote telemetering of fault-
current waves by means of a transmission function added to the
conventional fault-current wave recorder. Simultaneous observation
of four substations and a telemetering capacity of eight per substation
was achieved. The article discusses the configuration and features of
this equipment.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 6~9 (1981)

A Railway-Substation Sequence-Control System for the
Tohoku and Joetsu Shinkansen

by Ryozo Murakawa, Takeshi Tamada, Hideto Nakagawa
& Tetsuro Katagiri

Linking a railway substation to a sequence controller (sequencer),
this system is significantly superior to conventional power switch-
boards. The main features include: easier maintenance thanks to the
close contiguity of the sequencer and the substation and automatic
power-supply control, improved operating ease by means of pur-
posive control, reduced maintenance workloads by means of built-in
automatic checks and maintenance-data collection, and savings in
space required for the system.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 28~31 (1981)
An Air Conditioners for Subway Use

by Nobuyoshi Hamasaki

Since the small clearance between the tunnel walls and cars of the
conventional third-rail subway creates problems, including difficulty
in dissipating heat from air conditioners and “short circuiting” of
the condenser-cooling airflow, air conditioning has not generally
been provided to passengers. However, recent trends toward the
proliferation of air conditioners in railway commuter cars and buses
have created a demand for air conditioners in third-rail subways
as well. The article focuses on the Type CU74 and CU75 unit
coolers for third-rail subways developed and marketed by Mitsubishi
Electric to meet this demand.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 10~12 (1981)

A High-Capacity Three-Phase Inverter for Rolling-Stock
Air Conditioning

by Mikio Ota, Susumu Tahara, Toshio Mikane, Kiyoshi Matsuura
& Shun’ichi Yuya

Static inverters with a variety of functional inprovements including
higher capacity, improved performance, maintenance-free operation,
and noise reduction can be effective in responding to the growing
demand for rolling-stock air conditioning. Based on our most ad-
vanced medium-capacity inverter technology, Mitsubishi Electric
has completed a high-capacity, naturally cooled inverter system
employing a high-performance circuit and cooling structure. The
article describes the specifications, circuit, and configuration of the
system, and provides details of the test results.

Mitsubishi Denki Giho. Vol: 55, No. 4, pp. 35~39 (1981)
MELPAS-1 Ticket-lssuing Apparatus

by Ken'ichi Murato, Tadahiro Okura, Eiji Suzuki
& Masataka Kobayashi

The article reports on multipurpose ticket-issuing apparatus for use
at ticket counters that issue a variety of tickets, such as middle- and
long-distance tickets, express tickets, fare-adjustment tickets, and
commutation passes. These compact and highly intelligent ticket-
issuing machines make use of an eight-inch fixed-disc-based micro-
computer and thermal printing. A general description of the ticket-
issuing apparatus and details of its hardware and software are given.

Mitsubishi denki Giho: Vol. 55, No. 4, pp. 13~18 (1981)

An AC-Motor Propulsion System with an inverter
for Rolling Stock

by Mikio Ota, Susumu Tahara, Atsushi Kaga, Mitsuo Muneyuki
& Hideo Obi

DC motor-propulsion systems for energy-saving rolling stock have
come into widespread practical use. In addition to energy savings,
VVVF inverter control and an induction-motor propulsion system
are attracting widespread attention as a means of achieving mainte-
nance-free operation and improved adhesion characteristics. Mitsu-
bishi Electric has developed two 650kW induction motors and a
1,500VDC inverter for use in an electric locomotive, and for railcars
with a low floor, a one-truck one-motor drive system with two
160kW induction motors and a 750kVDC inverter.
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Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 55~59 (1981)

A New System for Moving Large Electric Equipment
by Air-Film Transporters

by Kazuo Shinozuka, Yoshikazu Nakamoto, Toru Mizukami
Kiyosada Morita, & Takeshi Kataoka

Hauling over rollers has previously been used to move such large
items of electric equipment as transformers to their base after trans-
portation to the installation site. However, since such hauling
requires auxiliary equipment, many workers, a great deal of time,
and presents great difficulties, Mitsubishi Electric developed a method
that moves electric equipment on air-film transporters using com-
pressed air. By this method, Tokyo Electric Power succeeded in
transporting a 500kV, 750MVA transformer weighing 170 tons at
their Shin-Fuji substation, The article focuses on the new system for
transferring such large items of electric equipment with air-film
transporters.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 40~44 (1981)

A MELCOM 70 Container-Terminal Control System
for Nippon Yusen K.K.

by Masakatsu Ishihara, Toshiyuki Manita & Motoki Suzuki

With containers now an indispensable element of large-scale, rapid,
integrated transportation, the container terminal fills an important
role as a distribution base for international trade. Mitsubishi Electric
has developed, in cooperation with Nippon Yusen K.K., a physical-
distribution information-processing system using the network archi-
tecture of the MELCOM 70 computer system and the DMS-70
database management system, which is contributing to a highly
efficient container-terminal control system.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 60~64 (1981)
An Electron-Beam Exposure Technique

by Tadao Kato, Yaichiro Watakabe, Takaaki Kato, Hidefumi Nakata
& Tadashi Kashiwaki

Electron-beam exposure techniques are becoming indispensable to
the development of VLSI devices. In developing these techniques,
Mitsubishi Electric has produced a 256K dynamic RAM based on a
high-accuracy fine-pattern exposure technique using an electron
beam. The article describes trial manufacturing results, including
the fabrication of high-density zero-defect master masks and multi-
reticles as well as details of the submicron process.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 45~49 (1981)

An Energy-Management System with a MELCOM 350-50
Model A2300 Computer for Sumitomo Co., Ltd.

by Haruo Nagata, Akihiro Tahara, Hiroaki Sugihara
& Keisuke Komiya

The effective utilization of energy resources is a problem of increas-
ingly critical importance. The system described is designed to control
the overall energy consumption of steel plants and is capable of
energy control, load control, and various monitoring functions.
These capabilities enable the most effective operational modes to be
determined for electric power and various kinds of supply equipment
—i.e., those providing pressurized water, pressurized air, drainage,
water circulation, steam, oxygen, and gas—thereby optimizing
overall steel-plant efficiency.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 65~68 (1981)

A Computer Network Usirig High-Speed Ring-Bus
Internal Connections

by Katsuo tkeda, Yoshihiko Ebihara, Yoshihiko Sawai, Makoto Shinzawa
& Hideki:Seto

The article gives a general description of the new network and reports
on new network architecture. Thanks to apportionment of the
computer-system resources on a high-speed ring bus as individual
subsystems, the resources are available for common use by the
subsystems connected to it. New network architecture has also been
developed to use high-performance, highly reliable transmission lines.

Mitsubishi Denki Giho: Vol. 55, No. 4, pp. 50~54 (1981)

A Trial Model of an L-Band Retrodirective-Array
Antenna

by Takahisa Ota, Motoo Mizusawa, Makoto Ono, Masayuki Tezuka
& Tadashi Numazaki

An L-band retrodirective-array antenna capable of automatically
maintaining a beam direction opposite that of the source has been
developed experimentally as a candidate for shipboard use in satellite
communications. Characteristics tests have shown the antenna te
perform satisfactorily in tracking an oppositely positioned source,
and a study was made of the antenna’s performance when receiving
incident signals from two different directions.
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WCETT B L sh (E8.),
3.6 HichsUBEET—4
LTFic, 4E0EEFOBRMMEF—2 2RI
sl ERENGREELEEDN IEER (1EX)
758t 500/3/F /147/4/ 3 kV, 750/3MVA
fhlEg 170t
FortkaEw X 9. RUR 10. iRd,
B 17R7Yys K48 NHD X 8 {# (Aero-Go {8
AR 10,520 cm2x 8
A5 IR 3t EH 917

IPh—2 50 Ax50m (h—2y-p %)
biiéns s
ZETERE 28 Nm?/min (X)
17A7YoS 1E%72Y 35 Nmdmin
SR 87 mm (5EH% 76 mm)
S 1R7Yus WES 2.1kgfem?
FEfTER  ESRF 800kg
EEHARSL  0.0045
FEffe  400ke
BEiZGREL  0.0023
EfTRE 5~8 m/min

EFFERR, EAFEACOUELL, F-2»bRONE LS
CEEHEAEREBRI VN Llmm Heok, SROMEFEOR
AL OEIBNEERL GRERE L dOTH B2, ERO

58 (300)

BhEALAT LR, HAESEREZRE LEDND. iF
FEEGERR A LT BRSO 12 LA o TnB L LD 5,
TEEBROBAIC LT, §)  HEEREIM 2 HCh>TwD
2, TR AR TR IC (@ L 7o kil O RS & U @) TIEFIC
N T WAL LDOECEE30EEbNRE, T THHMICETE%E
Bk UCER IR 2~ CEfTE € & T 5, BERRAT
BEBROBE LFEUEE R L o

FEEIC oW TIRATFIC X 210 S Bk 228, #9 10 BRREEChEml
BB LN CTER,

B EE L 2 R IR b B 0 T LR, © DM, EEO
BRI T 20 HREREC, no U R VRZEC B LU CRIE bR
FEEAhoTko

4. RiblcsFB3RHEXOSRORE

4.1 &% BEOF-—FLSRTFLTEALD

THCEVE X WcE IR, AR et X h, AERE RiCHR
R bh 2ROBC RSB, Wk, BER, AEmoMegee
7%,

A EFEE RSB & O tL—s T T i D L O
BIC 1737Yus 2L CABIL R EE LK, 4BETHE» 08
HIERHT & To—#OWERE, MEAERYFHI TR, BEIC
—anRTh b LTHET S EBBETH S, ML, B
PO e ¥ IR E~ORGAS, HIL, FE tv-> ~OHRL, #H
L, BHEME, EEco LA @ HLEBN DA SR v25706 2 L
TELGBELR#ETETH D,

4.2 Z7RTYIHEXOEEHDER

AH 173708 FREEMEBICED L, B AaERERLYE
F @ EF o D THT LS LIETD 2o O E#EEHRRICH~T,
KIEAR 02 b9y KA o7k BnnEEn, ThbOREERER
FTBHC RO ZERICDOWTECHET 2 0ERH 5,

(1) BAERORBERK

(a) KoM L ZEHEE (R, FEE, KFEzY) of

R, duou—t, FRI7LE R, WAR QBRI DWW TORE,

(b) EEsrkloEE

&R, FEBROEK, -t &L,

(c) HEOHEHDIRIE L JELHE

etk R~TER S chB T s 0T, Z0MEEOTER

EAWEL, [EWLT b0 hE L EEE H#E v,

F-JHEY &L,

(2) BuEBoREHR

(a) iRE, EEERVEEAE

R RERTT SR & B, B, WE, Bk AU RE

AERICE T2 2 A,

(b) AkTZEE DB

FARTHEOLER S, D, BH - FHE O ERBELEERM O

B E O,

(3) #HAE
IPRFIuS DEFCHLELBET EL C LRI 57D, H1F
AEEREETILERD L, Blooh T3 XML TC L,
4.3 zT7R7YYISOERLKX
AEOEMAEMEENEERCH o edt, COXSABE, Bl
A IR TSR A & R BRI T B e HRGER O IC IR B 2k
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EMELEETE, Lirl, BREER, #fli @ FEEiiekn

B B 2 TBHNOEER 4 L OB, TOMABNT DL
DOBMIEEE duo) -+ HEETH B C L BB n,

COGERESIBEEOEEBERI NG, v+ KOS AE &%
FEh e LTRET s Lick Y, HED j0 CEERICH~TE
REER A BIRARIRE L 2 B, THICHESE, FE0E % CARkk R SeHiA
7ed LERW A 28-2 PLEECTT o T\ e HSTVESE, VERERIAT S 7
BT, PEEMTTAD L, T7-7Yv) CRELIENT S
BARE L 2 5 O CIHBAEEOSEL D ARKCEL b3, B 1L K
HMTAEFCEY sRBRDOEL FE R L o
4.4 REFRLOHEGE
J0 U EVEERRERIE LA HEE LT 20 BE (B 12. K 1% 5
L%) DFIfAEL b3,

20 BEREEN* ES A (Z4 0 HrEERTIEY Cm%ET 3
IR 02 BEL, VRS fE-cH 50 b, 10 BEIEES
BIC, IPA7Yud RARERHRSPRER, MBE%R & iclgeTRED
BGEIL R L b ELERETHD,

B1F

IFPRT7N T

<l ¥ B
B2F ﬂ====;/‘///

Lt ERAR AR

K 12. 30 BED 14

® 2. {uXHE g

= v UF = v B I T ART Y
£ OfF # = 5~10,/100 3~5,/100 1~5,/1,000
v A 5 H PN i 3
43 Ed 54 mE1) B B

(i 1) % N N

(A 2)] E4 E) &

(= < - =) E2 N /h
Foom o w fH ¥ WGE2) RBGE3)
Two|m o om o» ¥ AW ¥ R(®3)
A G (A w i B

(€ %) AT PET RS —52 < EEN T
# OfFf B MW 8 (B H) s K. Ef

(1) Th BEREBHEEIEL. FULWINLLE,
(2) WEmERor FREELTER2 v EMRED 5.
(3) BBEE Y. FEHAT<THHE,

K2 b DORBEHFEATZHB LD TH S,
5. ¢ ¢ v

IFR7YS * A L KTBEIESR OB HIEM R O ERAE R TS
BoREHECOW TR,

I7R7Yvd HROBAIK X » Tt oM Ve sy S8k TE,
THEHREE EORBL DDV AEDT, 48, 1737007 HRETHE
WICERBT 5 7o R &, FHTEES X Y A0 S EIC
23 XomEtR gD,

—75, BLRMOBREITHEC M TEEIIAT & &0 & ¥ bhZEnze
BH, Bk LoTEhioBMA ¥ b ETEMARDEL LN D,
Eio, 17R7YDT DIF; A b Forw M AR, Pl EEERD 2
v T SR B — kit T AR EER AT 2 c e b T
k5%,

BIREBNEED 2 EOBN 232 fvhMeozo U, V, WGk
Dl (3 »EiE kL) AEL bhhd, HEEEFEHL O
BRI ECHS L Ihdcterb 5,

B¥E, 177Yud HRUNOMOHE, #Hlz EERORSA 10
BHEHORMFER LD, SBTFHTL RN ZHEDZWEEL TV,

HbhedZh, SREOBHIFHRREICEL TEROMEIIE
T\ T HRINE S () OB ST L, FERMEERERT 2RE
TH5,

% % X #

(1) W&, Kk, A@Ed> 1000t 1700va0bSuzk-2, S5
EHsE, 49. No. 12, P. 793~797 (7% 50)

(2) Cockerell C. S. : HZ#E,, B 39-16957
‘W. A. Rihich, K. M. Chaptain, H. H. Richardson : Report
DSR-76110-6, Engineering Project Laboratory Cambridge,
Massachusetts.

(8) Frank J. : Plant Operating Management 35 (1969-4)
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BFE—L TR

DT B M - P ERR—UTE - I R BT I B S0 A AR A

L F A #»° &

Je R SR T B SR O R O, Ra—o ﬁﬁﬁ’ftwﬁiif’%
2 Lo THhBETCRE G, Na—y ORFENTRRERNETESR T
BN TE %R, BE As—v OBSMLEEOERIC X Z>Bﬁﬁﬁ &
BEEIND 2pm BECE- T3, ¢ ORI b3 BHbE
MELTR, LYEEOEEENXE, BT t-6EB) 2ok
BB B 5, O EB ML Ligh, RAasHsEs ¢
TR LT, BEDOLZARIENTH B,

FA5CCiE EB e A EOR R, B0 oo IWEEHE, Si
Sr—N ~OEFEEREIN & YFz000 MITCBIL TR~ 5,

2 WFE-LBAER

B @O, EEVORR D X3 AR LEFH LIA
PO, Fs{IwFud IC X BBMINT, dvfa-2 LD v2al-vav Y
2pF @ LIIGED LN T &, ETERHETHEYS CEM) %
Bk e L, :-aufa-z REER e % EB @dE o Cifilic
BT %,

EB @b, ® 1. Rt X5 i EBoEEHE, ARofRe
BTHD 25-0 OFERVFEBOBRICK ) 42D HRABH B, C
TR, £ ORENELFANTH S 590FE-4 D 523 HRTH D
EeBES40 (Varian #-4) #Hv<&#H+3 (M2.), HEtahk

BRIR | BFE—LE 8 &
@ EBMF—6 | #7312 m> (0.2um)
Ty ZBA10 INTEY
R R
BIIETE A (o
@ i ) JBX—6A BEIEFERCET
Y TTI (0.1gmz 5 v 7)
® EeBES—40 EERRAZ AL ZIET
SR MEBES (0.25um= 5 7)
FRARR
g
@‘ | EBM—x2 ﬁimsﬂ;’clwﬁ’f
YA TF 0.1gmzxF v 7)
@ s E.Beam [0} A
2\

~ //
To next point - " To next point

Stage;stop |
/ ) ; Stage;stop

— . Beam
Beam scan
scan

Stage;move Stage;move

ET -6 AR

PATTERN
EB GUN MEMORY
HAUSING c
T T _BLANKING
PROCESSOR 0
F ROCES 9
P
DEFLECTION 7
E—BEAM E
CONTROL R | conrroL
DETECTOR|| COMPUTER
ANTE 5
TASER
CHAMBER \—-{STAGE Pw—“*“ SYSTEM g
ROUGHING
CHAMBER STAGE
CONTROL
MAGAGINE
AUTO LOADER
ELEVATOR { o3.o8p }"‘

[® 2. EeBES-40 ® Jgwrd17J56

VLSL @ fg—v5-2 i, 3230t2-2(ECLIPSE-S /130)iIc X Y 7
24T CEZ b, TD fa—vi—2 KIELTEB @ Jsu$05 (40
MHz), EB offf, 27-9 ONEHEETONE, 27-7 OME
X L Fistckfilxh, EB OMERBEIMWCHIEZWS D,
I EINZ LDAMA2—y ORMERER + 0.1um BBLIh5, EB
Dt REFKE, RPOEEAELTCEN S WFESh 2, EB
D Bt BFE/N 025 pm 103 ¢ LR RER 2D, WEOSFEE
LT 05 um BB LND,

THHER 27— FSEEE C X5 ICIREE L, EB @ 259
oW E LEALE (Vi) 512 um BTHIEHH L, fa-vF-2 IC
HUTEB i3 J50%ud Thd, Az-vi-2 ik CAD CEElsh,
EB [ 5—3 CZWE D, —H 220 WD FoJ FFl ERKE,
WHKE, Loak © 73, %4, waoaftL EOEERT I=J5-a ¢
LCERATCHED . VLSI ORAR, EERHLICH 72 B34
KL, BI7E, 1ABEE30M iqp B L T2 MED B 5,

BFE~-LLT R

FBY t-sLoak EBR) 21, BFEHSHC X o TABICH T 5IE
fREEASBENT 22, HBVREBSTEHEEREL, »2ERD 1v
FuO IR LT, R L 20 5 2 X 5 At &g Hoc LT
»5, EBRICESR X n 3R, (1)ERE, (2)SFRE, (3)
it ToFos #, (4)ERBE (SREEGEETH L,

£ L cRATXoe 25 % voak i, ERoGBEEHLTERIL
LR D OREDH B, fo B Loar KBELTEPE v, Ll
2o RS Lok ik EBEREREORR (FLl oaoavk ZU L
oA JTOHB), Jota HHTOHK (Lyar D dFuo-+ SHESE
DAL E) Kk ERTE35EARSH 5, EBR X EB OIEEE

(z314-) KX->T, 2OMREREDLD LI T S,
3. »oHbLAE LS CIEEERB L & 5 ICH - TRE M
LT3z b3, CHIIEEEDEDICH > T LIt ZF
OWEHERHSKE S &Y s ORIHRSHET D TH D,
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£ 1. BEETF a2t

= 20 m R R
VYR obE A S Wl o=
7 |(gelem?)| (pm)
71"‘9()‘59.‘)1!/@)‘7‘)\/) ES WOE s
~350 ~0.1 IBM 928 5
PMMA v (OEBR-1000) -
ARIIVNBAFA-T 7 | _, S
# IS
Ym= Y adma 6~8 os | MEEE L me
P(MMA-co-AN) | ¥ (OEBR-1030)
HI(TFv-1217 5 v) | # . Mead Chem. | = A B
0.5
PBS v (PBS) HWo% &
AETINBAFA -5 | .
7}; '\ hY
I IABt TFART O 5 o5 | ERE AL g BOHF
P(MMA-co~tBMA) | ¥ (CP-3) )
HY (a-2 wAT 2 YAEE | # W v % B oW
2 0.5
7apzFr) v (EBR-%) |p % &
~FHTarFaeTFatx ® 4wy
70—} 1 1.0 bailzieit oty
FBM 4 (FBM)
vfiu (22 IAB27Y & "
Ya) 0.5 0.5 B irb%E s
PGMA # (OEBR-100)
AT VAR Y Ve B Mead Chem. | = 2 W
T 7 Yl FARKERE 0.3 0.5
P(GMA-co-EA) # (cop) o &
AR Y v—b=UAVEE| F 0 V- NTH YA T
.5 0.5 :
/) AFABAM H (SEL-N) © | %[ % &
1,0k
SEL—N (B)
P el
//X//
*
ﬁ //
£ 10kV/><
9Q aaw
= e
= s
= ’ 20kY
2 05& g
= /
5 /o
E %
= /
Z b
/
/
/
/
0 et ot
10-7 10-8 16-3

Dose (C/cm?)

Rl 3. EF E-alLTat ORI

L LR b HRER 2 O 0K F T 3 EMAS b, HHEEmNC
KO RBEEEEROZTRER L AR,

4, BFE—AILBZ<TR28E

EB i X3 220 BWRCRARDFIAR, 220 BERMOEHTS 5,
X 4. ek EB BXRERIC X 3 220 SHWETED J0-Fo—t %
NTW, REREETI Aa—vtiu-2 KX B LFon BWETERA L &
O, TOTHTRHAE 4 KLy 417299 MOS RAM (4 K (D)
RAM) H 920tk 1J@%4% Y 2~ 5K, 64K D)RAMFH 920
TR I~ R BT 5, 20% 252370 FUE-F KX Y 22892
o BELND, ThiICH LT EBEY T, #3047 9239201

BT B ELHENT - Nk - 28 - DR - ARE - AR

Finished Design Finished Design

Convert Data

Convert Data to PG Format to E Beam Format

Generate 10X Reticle

Contact Print and
Repair 10X Reticle

Generate Finished
Master Mask

Step and Repeat
Master Mask

(Optical)
B 4 220 8WE>0-F+—F

(E—Beam)

BEELR B, LFon METRBICRERMD As-vtiL-a OEHE
HEOMERD 5, BCEER LvFoL ORE, BELEZLEL
T5ED, a0 MERAIFRICKE A%, 206K (D)RAM 55
2% ¥, BICAHR, SEE #4812 (VLSD, SAECHRERD
Jvta-a ECLogwy 2 ¥, BEZ ab-F 2E T3 FA12 Bi%iC
HLTEBI X3 20 BERFFFECHHTH B C L Bbd 3, EB
L% 220 BWERHETRD X 5 ICEEEA L -V I X 3 ERIE L,
t OREICHT BT U-o ORAMEIC LY, fz—v OEREAN
BEFRABOLNI D E a0 BONMBOBRZEREE C/hEntn
5HRDDY, BEEKTIFARICH B IR > TX O AFE
Eh39,

LIFic EB @tE EeBES-40 % - THUEL & sab2oz0 BU
64K (D) RAM H TEG 320 OFHlifERICDw Tk 3,
4.1 =RI=RIOEE
4. 1.1 REy—~pEEE
5 RU 6 1u5920 WO - HIRED Loarfs—y THEOE LD
Bl IwFud BD sosfa—o THEOE LD ERE 2. WWRT, 220
IR B fis2 € 80nm @ yos HEIBR IR TR, 2487
EF8 Loak £ LT OEBR-100 ¢ SEL (N) 2 L %o LZ2h
JE/EE 13:600nm CRRBEE 509 O S TN - BHIR L ko EB Eotgibi,
E-ofE 2 0.5 um, JNEEEHE : 10KV, BE&HE 0.54Clem?, H{Z X605,
Yoz /20 B¢ 20— HFRER &,
Fud & I5A9F5 IwFvd Cffofke HIwbIvFod R 2t
V6FUEY EBERBA TN, F3qIuFud & Aun B I5Ao1eT
vl &EE A CELRE & BEORE Az 02 Torr, 300W T
ffoke 2. b dbAh 3 X5ICLIAMAE-y, s06K2—0 T
DELDEX 20 T02um LUITFICT 2T EHBTE e, HEDHAIER
L= R THBHRSEE A, 3um Aa—u DRIERTT- .

206 D IwFud K H9Iwbin

® 2. fa—v THEORELDE

STANDARD DEVIATION(20) )
57 MASK 67 MASK
RESIST OEBR-100 X 40.08 X 40.08
PATTERN(gm) SEL-N — X £0.07
AFTER ETCHING | WET X£0.17 X0.16
PATTERN (pm) DRY(PLASMA) X 4+0.09 X=+0.12
61 (303)



72.00 HH

AOM DATA:  AVG (UM}  SLOPE (UK}  BOM IUM)
-0.065 0.007 0.048
-0.005 0. 09y 0.028
ﬁ,,_.—fj;””' ~0.038  ~0.08! -0,020
---------- 0.02y 0.086 0.022
-0.006 -0.027 20.035
0.058 0.115 0.056
) 20.011 0.007 0.029
0. 016 0.003 0.091
r”” E?————~ 20.002 0.018 0.047
—_— "/ COL DATA:  AVG (UMY  SLOPE(UM)  BOWIUMI  Z1G (UM
Sy 0.020 0.008 0.013 Z0.017
/ 20.010 0. 004 0.006 0.053
- 0.002 0.046 20,052 0.034
= // f -0.008 0.009 0.006 0.039
o - / 0.003 0.000 0.006 0.048
S 20.009 0.00Y ~0.006 0.031
~ -0.022 0.042 0,006 0.0U2
~ S::::ﬁ% 0.017 0.067 -0.006 0.058
) 0.007 0.071 0.026 0.063
i ] HSCALE= 0.279 UM ERA= 0.153 UM HAX
VSCALE= 0.279 UM ERR= 0.065 UM RHS
S . XMRG= -0,003UM  RES ERR= 0.123 UM HAX
;\\\\\%””’ YMAG= 0.066 UM RES ERR= 0.057 UM RHS
71G6ZAG=  0.033 UM
SHERA= 0.028 UM
X 5. frEEE “MARKET” HlERLR
4.1.2 EEEE 0.1}
720 ODNERE O (Aa-vEeF, Fuited, BIRHERE) @,
EB#EnEBOEEETH 5 “MARKET” Judss vk, T
B, 220 RICEBRICER I L Loate—s DNERREET €
OB TRIERZ TS0 FuItvF DTNOEKNERZ X HFE XMAG), <
Y58 (YMAG) zhEh, 0003, 0.066um, S LB O FH 8 645 “geg’;:ry *T{EC:)
[ ~3J. /N
(ERROR MAX) @&k 0.153um & wiih 0.2 um LT OE %5 f
LT3, B 3X1077(0.028 pm/72 mm) 537 $EL T3 £ 0.05-
(5., &
4.1.3 REE#EE 5 Logic TEG
EBR ¢ LT OEBR-100 (J&/E 600 um) # ity % ECL g3 L (~0.6M /¥ })
wo KU 64K (D) RAM F] TEG 520 @ As-v RIGEE®E6.
T KRR voak BEEAEL A ARCHINT 248, W
Na—v BRT 3 DB Lo NEERE - & 10 A ffEEREL ] , , ,
i\, Bi7E 64K (D) RAM 553 /R IEHEE 0.02 f/em? & B 05 5 10 g
D222 BB LTS, FABRICATION STEP
4. 1.4 xJI=-Fy b X 6. & A # ity
18D 220 #BNT 5 BT 2 RERIRELEHEEE LBt 72 %
Fe20480 K D BHITRREOMICKET 5, £ 3. I Fabia— K K3 2v-Jot
U* 64K (D) RAM Jii TEG OEAIRIO L fil% 77T, £EFT 10 SXI4CHIP) | C4KTEG
Ko 5103220 # BT 5O TS ET 5, CHERRD TEST! | TBST2 | 284CHIPS
%$%$& L &@ETZ’ L 1/10 u—F chﬂ%‘aﬂﬁﬁ§ﬁﬁﬁg ns o WRITING REGISTRATION 32.3 35.0 25-35
NO- I
4.2 BERE<ZI<RSELFZLORE TIME(MIN) | B0 RATION 2.8 32.8
- ASKS
12 Eﬂlﬁ%’ﬁ@ 22489220 & 2555 1%}1!20) LIl @—'E}ﬁ%&l 7. i THROUGHPUT TIME 7-8 HOURS,”10 M.
To ZO k51 EBENFHTEH 5 LIGHAHERIEEICEL 2%,
REHATHEND 9z-N25708 F LFoL IKTD X 5 % 2LFFw THRT 20O HEL 2 HETH 5.
3D ULFon BEET 3 L BB N T 5 . RESRORE . o
SRS - , 5. BTE - AREER
FRFHETHE wvFFeT O LFon EEEREIIC b i b HETH 2,
7. WRL A 2LFF973 D LFon B 60 o i, S0 BIE, |/E s T Sioz—n ECEE Aa-207 217 5 EEERH
228222 % Juta-2 H 09wo VLSI @ X 5 i B2 & % m R WOBRERAACERE X TRE, TZOHKICELE, 220 k2

62 (304) SEEEH - Vol. 55« No. 4« 1981



A1) +\K
- FD MARK

DEVICE CHIP

RESIST 1xm
Al 0.6xm

Tiw 0.1um

Si02 0.4um

~——Si

K 8. s4Favee—s DNE & i

(b)

B 7. S5 oazezo(a) & 2u3L5o1(b)

DI 9z—n kI fa— ZTRELCEBRD, FA12 B
D 2-vrsulats ZKEICER T &, Lid 9z-)
DRABLICHLLEL L W3R S o Twd, 9
N ECEE fa-y 2TBKT 5, BLVEER f1oh &,
THIO fa-v L OBREBDLETWHICHER TS 5T
Hb. XDk, HEEITRUTICRTEEY»ES
L Lo THERGDEHEORREER>Tw3, BX
MCH oMLY v2—n LD 3 HICH 8. IKRT L5 -
4Fa~vel FD) o0 2R L TH L, FD -0 3#43
pm DEEED S OEEY A5, EHERIC D3 M
DFD 2y O % KAETES A ChiliT 3 2
XY, vz—-pn OEEBEXCCFHE CX3NBOTH
FREL, THO fa—o CHERCERS X5 EBR
ExfTEt% 5, COXSKLTENRENE 92N
B, BB, 1o570d, 140 FEAZ LD Sob MLEFET

FIED A2 RN T® 3, /Before Exposure
BB a~vrsulats, Thbb #4102 B || —Aiter Exposure

DEMFEEEN D LS REAFHOERC, PESMLE

O LSIBAZIC$ B T3, T4 DB duta—z f§ ECL —»L; .L—

0Uws BEWR 2222512 AR BHIR T340, 2,4m 2,m

T D 2512927 KIRHT 25 % EB ic & b EHE 9z B 9. EEERC X 5 E s R

T B BEYCEOIT « DNiBE - FEBE - JUE - FRH - AR 63 (305)



ki fa—zd FhE, 13T Tk
THRED fa—zusd BB, 1
Sx-N LICEEED VLSI % et
5T LB TED, KO 4 uF9z
-NEDD HCE J 5 BEENHE
AT fa-v T BEhEbuEEL
LTl 9z—N EEIC VT 0.5 pm
BEBRLIWTwS, Lyathz-y 2
BL% 9z-n &, RarR-2, 206
BREEXL, RIBOMIEET,

LaLARb, BRABEEECEN
PR LRD X 5 @RS R E N T
w5,

(1) RALSiyz-n OBMLEIC LB E
(2) BFHB LIzt O 15
(3) BF U-s BHIC Y3 EFOBISEOEL

(VDoRERREEERL T3 4405920 Tlt, RS RS
N2XOICEEACHEEL Ao Thhvas, IRER vz—\ AF
BRELC A EZNCHEST 92— OFEDKRELAD, BRED
HREEAHER T2 c L L 2B, ChEMRT I FD o-
2 OPEFBED 3 fh LbFEICHLL, #EMCE 13,7 JEich
BHE*fTAENT I RERET L THH 5, RIC, Aa—u O
LB IC o TuFod BT dzwt HRP D K31 HR~ BT
THHECH 553, TOBHECEZDR(2)THB, Thbb,
B7ED EBR i Fs(1vFod IKHLCHoAMEERF>Tw3 ik
EL7, BCRA-RCERINALTYS 18+ Bk Al D 541w
Fod KHATER AR L, chicfb s voar DRI BEL A B,
7, InFod WEDLR YDA B XD Al © Ra——ud HiffO
RO BETH D, (3)ORERMOS bsuvas DEEHFEECEN
T 3, EBEFICXY 7~ Bt L EOBWASHEE 315G
BdY, chik CVHABC I VBRI A -k rz-u C X
VIREEIE, LaL, Bl tsod BXHEZHEE B D, SAr24F
HOBMA B BBEL & 5, EB BHIC X 2 BT EH 1304~
CEFELTRY, 10KV cRizEAEEERWR 20V B L &
BAEWOIVERED Vpo b BELTWE T ibhoTvnd, T
D Vipwo b B 7o CEORERETES S, Vo B L EDYE
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