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Abstracts

Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 16~20 (1982)
Transistor Modules and Their Applications

by Masahiro Yamane, Hideo lwamoto, Yoshio Takagi, lkunori Takada &
Hiroshi Koyama

In March 1980, Mitsubishi Electric marketed Japan’s first transistor
module for inverter systems. These systems are attracting attention
as energy-saving variable-speed drive units, particularly for pumps,
blowers, and conveyors. The transistor module allows very precise
control, and is also applicable to numerical-control machines and
robots. Our line-up of transistor modules currently extends to 100VA
at 200VAC. The article describes the transistor-module structure,
electrical characteristics, reliability, and applications.

Mitsubishi Denki Giho : Vol. 56, No. 4, pp. 1~3 (1982)
A Single-Chip LS! for Low-Speed Modems

by Chiaki Katsumi, Nobuhiro Uozumi, Akira Horiguchi, Shigeru Okamura &
Satoshi Tanaka

The low-speed modems that find widesprcad applications mainly
in data-transfer equipment and data terminals must be both compact
and low-cost. To meet these demands, an LSI for low-speed modems
has been developed that is applicable for data-transfer rates of 75
to 1,200bps. This Mitsubishi LSI integrates both modulation and
demodulation functions on a single chip. The modulation section is
equipped with sinewave-generator circuits, and the demodulation
section with a digital PLL and base-band filter, thus eliminating
the need for adjustment and ensuring high stabilization. The new
LSI provides an error rate of 107% at 1,200bps with a line signal-to-
noise ratio of 13dB. '

- Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 21~24 (1982)
Laser Diodes for Audio-Disc and Video-Disc Players

by Shoichi Kakimoto, Toshio Sogo, Shigeyuki Nita, Kuniki Tamari &
Saburo Takamiya

Optical-pickup-type digital audio-disc and video-disc players using
laser diodes are currently coming into service. TJS laser diodes and
narrow-stripe laser diodes with an oscillation wavelength of 0.78 to
0.81 #um have been developed by Mitsubishi Electric primarily for
these disc players. The article describes the laser-diode characteristics,
reliability, and applications.

Mitsubishi Denki Giho: Vol. 56 No. 4, pp. 4~7 (1982)
A High-Speed 64K-Bit EPROM

by Tsuyoshi Toyama, Makoto Yamamoto, Hirokazu Harima, Ryo Ando &
Moriyoshi Nakajima

The development of UV-erasable and programmable read-only
memories has made steady progress toward higher speeds and
higher levels of integration ever since the era of 2K-bit memories.
The M5L2764K 64K -bit EPROM has been developed by combining
the n-channel double-polysilicon-gate process technique using arsenic
ion implantation with low-power, high-speed circuitdesign techno-
logy, and achieves a maximum access time of 200ns. The article
gives a detailed description of the EPROM transistor structure,
circuit configuration, and the erase, program, and read character-
istics.

Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 25~28 (1982)
Internally Matched High-Power GaAs FETs for 10GHz

by Michihiro Kobiki, Manabu Wataze, Takao Sakayori, Takeshi Suzuki &
Kazuo Kusunoki

A compact, 10GHz high-power-output GaAs FET in a single,
integrated package has been developed by Mitsubishi Electric as a
device for amplifiers in the microwave band. The element-structure
parameters have been optimized and an internally matched circuit
has been designed. Assembly techniques have also been established
for upside-down mounting of FET chips. As a result, the FET
provides high performance—including an output of 2W (min.) and
a gain of 6.0dB (min.) over frequencies of 9~ 10GHz.

Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 8~11 (1982)
A High-Speed 16K-Bit Static MOS RAM

by Kenji Anami, Masahiko Yoshimoto, Hirofumi Shinohara & Yoshihiro Hirata

A high-speed, 16K-word-by-single-bit, fully static RAM has been
developed using the n-channel silicon-gate MOS process. The use
of an MOS transistor with a gate length of 2.2 um, plus the combi-
nation of new circuit techniques with scaled-process technology,
meets the design requirements for a gate length of 2.54#m and
ensures high performance. The maximum access time is 55/70ns
with a typical power dissipation of 350mW. The new RAM, with a
cell size of 888 x 888um and a chip size of 6.88 x 3.52mm is
enclosed in a standard 300mil 20-pin DIL package.

Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 31~37 (1982)

Electric Equipment with Regenerative and Rheostatic Brakes
for Field-Chopper-Controlled Railcars

by Katsutoshi Higashi, Yasuhiro Sekine, Miyoshi Maki & Susumu Shikata

There are many applications for field-chopper-controlled railcars
that utilize their excellent energy economy and cost-performance
ratio, especially at high speeds. A new field-chopper-control system
with regenerative and rheostatic brakes has been developed by
Mitsubishi Electric. This system features the operating safety of the
rheostatic brake, while providing the maximum energy-saving effect
under railroad conditions. It has already been delivered to Japanese
private railway companies. The article centers on descriptions of
this system and of a high-power, compound-wound traction motor
with an octagonal yoke for use on steep-grade railways.

Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 12~15 (1982)
A Reliability-Evaluation System for High-Density LSis

by Heihachi Matsumoto, Kokichi Sawada, Koichi Nagasawa, Koichi Takakura &
Hiroshi Matsumura

Conventional reliability-evaluation methods typified by MIL can
no longer satisfactorily cope with the recently accelerating trend
toward LSIs with higher integration and greater complexity. It is
necessary to resolve basic problems through TEG (test patterns
representing individual internal elements) and to perform final
system evaluation with the LSIs installed in practical electronic
equipment, since the stressing of all internal LSI circuits cannot be
satisfactorily achieved externally. The article discusses the new
reliability-evaluation system taking a 64K-bit RAM as an example.
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Abstracts

Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 51~54 (1982)
The Clean MAG I Transistor-Pulsed MAG Arc Welders

by Shigeo Ueguri, Yuichiro Tabata, Seigo Hiramoto, Hirohisa Segawa &
Motoe Kitani

A new arc welder, the Clean MAG II, has been developed by
Mitsubishi Electric. Intended for arc welding thin plates, it employs
a straight, positive-polarity arc that reduces heat transmission to the
base metal and increases the wire-melting rate over conventional
arc welders. The Clean MAG II features synchronization of globule-
transfer phenomena and current-waveform shaping to provide
optimal heat transmission, thus stabilizing the arc. Designed
specifically for arc welding automobile bodies and other applications
involving thin plates and large gaps, it represents a major contribu-
tion to the automation—or robotization—of welding.

Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 38~41 (1982)

High-Power, Thyristor-Chopper-Controlled Electric
Locomotives for the Spanish National Railways (RENFE)

by Mitsushi Furusugi, Sakae Nagaoka, Shinzo Hirao, Jun'ichiro Kaneda &
Shigeru Saijo

Japan’s first 3,000VDC, 3,100kW, B-B, chopper-controlled electric
locomotive has been developed and delivered to the Spanish National
Railways (RENFE) by Mitsubishi Electric. Its successor, a 4,650kW
chopper-controlled electric locomotive is now under development.
The article mainly describes the 3,100kW chopper-controlled electric
locomotive, which was designed specifically for high adhesion
characteristics, high reliability, easy operation, and simplified
maintenance. The major items of equipment on both locomotives
are interchangeable.

Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 55~60 (1982)

An Automatic Meter-Reading System Using Public Telephone
Networks

by Yoshio Kishi, Ken'ichi Fujiwara, Shigeru Okamura, Toshihiko Nishimura &
Katsuya Sakai

A central automatic meter-reading system gathers readings from
household electric power, gas, and city-water meters through the
public telephone network. This “non-ringing” service system, which
gathers the meter readings from terminals without ringing telephones,
has been reviewed by the Total Telemetering System Development
Committee sponsored by the Ministry of Posts and Telecommuni-
cations.

The article gives a brief description of the trial equipment devel-
oped by Mitsubishi Electrie in accordance with standard specifi-
cations, and an automatic meter-reading system for apartment
houses that has been field-tested from August 1981 under the
current telephone-network service, in cooperation with the Water
Supply Department of Nishinomiya City.

Mitsubishi Denki Giho: Vol. 56, No. 4, pp. 42~45 (1982)

The World’s First Fully Integrated Contro! System for
Subway Air Conditioning and Ventilation

by Tsuguo Sakai, Daiya Nomura, Tsutomu Kayama, Sunao Yamada &
Kohei Takeno

The world’s first underground, completely air-conditioned system
has been adopted by the Hong Kong Mass Transit Railway Corpora-
tion. This new, large-scale air-conditioning system covers the entire
tunnel length between subway stations as well as the stations them-
selves, achieves economies in energy and manpower, ensures optimal
conditions within the tunnels, and gives reliable protection against
fire. This article discusses the operation of the air-conditioning
system under its computer-controlled central surveillance system.
The project was implemented on a full turnkey basis from design to
the final on-site adjustments.

Mitsubishi Denki Giho: Vol 56, No. 4, pp. 61~65 (1982)
The Development of a New Type of Gas-Fired Fan Heater

by Yasuji Matsui, Kiyoshi Kanayama, Yasuo Hayashi & Mitsuo Fukuda

Infrared radiative burners with ceramic plates are known for their
generation of very low levels of nitrogen oxide (NOg). As a result
of a survey of plate shapes, materials, and emissivity, a new control-
lable, durable plate has been developed for an improved infrared
radiative burner. A ceramic thermosensor was also developed to
guard against incomplete combustion by detecting plate-surface
temperatures. These components are incorporated in the new
Mitsubishi gas-fired fan heater, which ensures optimal heating and
very safe operation. The article introduces the gas-fired fan heater
and the process of its development.

Mitsubishi Denki Giho: Vol. 56, No. 4, pp, 46~50 (1982)

An Automatic Window-Washing System for Medium-Size
High-Rise Buildings

by Yasuo Okuda & Takateru Mitamura

Conventional window-washing systems use a car that runs on rails
installed on the roof of the building. The new, Mitsubishi trackless
automatic window-washing system reduces the weight to approxi-
mately half that of conventional systems, eliminates the cost of rail
installation, and shortens the construction period. The use of
standardized, lightweight major components makes the system viable
even for medium-size high-rise buildings having smaller areas to
wash than ultrahigh-rise buildings. The article provides a description
of the new automatic window-washing system for these applications.
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P OBRBICHT 5 tof—4uz BIEF L E L, d1Fzw0 MOS
RAM :[EBEIC, 2857452 MOS RAM T vo b1s5— R
LhoTE%k, TORAM OFFEICED, votI5- D ANzXs
ZHHEL, JEYEL O votis— EEBIET 5,

(4) Joez

1BIFME ¢ BEEME DT E D b, 9x-AJot2 O Y0 EAFLICI T 5L
#E NMOS Sif—(Joga KH#ET 2 b0 e L, 2@ b LBEA
RUzyay DEEFIEXNES A Jutr 2HAT %,

(5) FuiHqz

TERBEMIZ: 5257w F B Avr—8 KBAT BT L3 TED X
5% FudHqA LT 5 (FK 53 BADOEI /NPT B),

3. Foof REH

3.1 7A+&=x
BiiZE CiR R A B R CMEE D 2 D0 BEE R il T e o icid,
FA12 $5E Joez L,
(1) Ra—v ok
(2) v pnEESOERK
(3) 9—Fs1y EHOER
BT R b,

Ao—o OIIED 1 DORETH 3 ptsvwrsf-+ & (L) i, 4
A h 22um CEHE Uico L=22pm ZHE L {HIET 22D,

BRI TEREY 1o70d TRIERFH OB EERE L o 3Lzt

X D b, X VFBEOE fTLva EHL, BETE 10 1 1D
BEEESBRH o Tk, 10700 TR, ZhlE 1ug0d XV
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FOIUCRIBERNG A S

=t
L Ay
3500A
2,2/_1”1 /
& — LR
| _—400A

1,7/.1m

PR SIEEAR

B 2. 8 F+20 MOS bsuzza DEFEH

b 41 FTeF BONEWEEYE 1og0d #INTS 3 RIS 140107
7 Hilt (Reactive Ion Etching : RIE) #*Hwk, ¥~ IAg2-—ud
TR, 101 §MEEREEE v w3 TR, BER
A (auas bh-L) BRITETH B, dvasbh-L OKRE X 20X
25um? TH B0, ZOWMICE ¥+ T L FiEc RIE B2
AL %,

v pn BEOBEIE, UEDFL Aok AEIC X YR v)0
v BICFT A A 768, THEEREEIE D2 » OB SH R BBt T 5 ©
LICX YR L %o ® 2. 1K, H F+41L MOS psu2242 OWERE
ATo L5pm BUFOER 5ot 8 (Lep) TR, BREPKC I AT
BT -t BEERICEEA R, tsupaz LEWEBED Y
I RBCT T EN, hurILorov BRE LTHIBRT WS, T+
MLRERAM A 3E L, CORREREL F- BILROEEE
LR B, cOMRERL, F- b BILEER 400 A e
Lo T fhwbtILs oy ZREET 3 20, A E (2;=0.3 um)
FIRDBICHE L Lyy=17pm #EH LA, ¥, L=2.0pum R
L D FeLb5uE22 1, WY foFan- BEIC LS v-afL
1 THEDET 2, c DHEAEDERIEEhLWE LT, 582
2F w2 RO (4o AR RE{LT 5 L & bic, Bl o
Yau B E R CEEFDIER D 2 & & 7,

D—F51y EWHOERIED =B, Fuf-JfRYzudy FKh %
EREC F—3 T353R Hve —75, #EVEL 2RERT D 20w
37007 EROARENIE, ror-Jrfuzyoy i) LR EREK
1AV EAT B LICL Y, BHEHELB TETHKL o
3.2 xxYEIDES
AEVELD MR &, RAM 0 5,73 MO 60~709% % o, BLEL
By PEIUSIcRE 2 B2 54 50T, RAM offRIcEnT
AV e OFEEEEA f1ub LA D,

DO RAM ¢, B 3. KRT X5, —ERyvioaviotza itk
L EEMEEERD e 2ERAL co EREEL o-F B3 R
Ydw, HEHER & P BE 7Lz CERTRBRL TR 5, E i
B, fSE1Fc 1RDEECRIT b TnieHt, J') oL EE%E
BT 570, 2FIC1AE Lo AEVEL D 1uA-2t5vzza Ty
1, Tr2, poeatsvzzazTrs, Trdg, y-riHFHF2 ek
CTBRLTWBE DT, 222 §beTHICHL T~ BREEL %
Vi, Lcko TEIWIRIHER L cAbRB cehl, AEVEL D
GEERHERT s C s TR B,

287497 RAM 8 F % yob1s- X, Asr-3 HEHC & ) 54
Likoist, FoJ CAKHL, oRTOREBICH> TRELZET
RE AL O ot IEEBICHAT 3 LR X 5 THEL B, yobrs-F

EE 16 Kt 287 009 MOS RAM - /AL - #7% « R » SFH

ROW SELECT LINE

70

FRRT 57, PERGERARRY KEL T MRS KD b
NTERN, T 2E)eL TH, i PO 220 o JHEOHHK
RS LTHATZHEGRERT 5 & bic, B icin#L <
EL, MAOFEEZEHELES X5 2R L

ABY Bl ~OFRAFBWER, £ b B0 10RRFIFNCE AL K3
Bk CHEKRTES LD 4EVELIE, EwlMiBOEEER 22V
BT (Vee=5V D& i) C eyt BRET 2DICL, Eub #
EEREAIEIC 13V (Ve=5V) ¥CFFbh, IALRLN
23~35V (Vee=5V) KEREL T3, CDk®H, ZtHL,
CH L TRTZICHEET, L dEFRHEESLHICHTHLIE,
3. 3 RIEE &t
z®RAM ® Jo,0 M2 E 4 1Kkt 2O RAM X, E&E 7otz
2ty LIEHEBBENTERT 22D K, B OB LOWRZTT-
%o BT, ZDBREEBMNT 3,
331 BEET7IEXSL 4
ABVEL OBRFERRERZRAPL T, JEVELF-2 BEHPLHIL tuaryd
KiEbd ko, L/O Az FHEIARNEHAL 2. T4 bbb, sEYE
LrL— % 32FC ¢ iC 4J0ws KHEIL, & Jous kL0 Az, tv
2707, BABMETEE LA, cOFRICED, L/0 Az OEUGE
Biz 14 i, Cot MARZED & 4BV L ORFFARZBR L
Feo 170 A2 ARG KA, % JFows © vovaryd HITE T A
wor FEST S torfz OEARSARKEV & S RATHED,
5. Rt tuzryd EROBHCE Y cOMERZTIRL 2, K
5. TR, tuaAz % RETEQL, Q2 D4 -+ IKE/D1yyi-a €
Lo HMBESHENIENTH 32D, EERETLMY tuaiz BE
HKE L THINEHH N,

CS #1o1 TlX, Ao-2%9v EBRED 2o, F.7 RIUSEANEICE

9(281)



I

AD—
' o Y6 Y6
i g; X0---X6 | |
I DLL.
: 83 MEMORY CELL |_| & |_| MEMORY CELL
< ARRAY gl 8 g ARRAY
T — v HERE
A7 — — 128ROW a] 128ROW
ol 4 5| = |3 o sD1 501
Lo jul 64COLUMN g 2 I8 64COLUMN
| ol |
| D
Al2—|R B Y5 [1/0 BUS J _
A13—] . —f Q1 Q2
COLUMN DECODERJ-+—Y0——| COLUMN DECODER sb2 sD2
.aln--— Y5 i Ay i Y1———Y5E7
Din
== SENSE BUS
cs OUT PUT
BUFFER
Do :!, BLOCK SELECT ,E
H 1
R/W
. SENSE BUS SENSE BUS
B4 Jows K
B 5. tvarud [
WORD~LINE WORD —LINE
T b 65— |os i
WORD —LINE }—’ '—l ’.l [_: r r' WORD~—LINE (Y5") 1 BITLINEL
li li “ﬁf T [&——BITLINEL
- ' L —T[-—BITLINE2
["5: F — —TIT—BITLINE2
nr
7 uo‘w 3}3|88 Sk Y5 - Y1 1/0 BUS Y0
(o > XIRRX > o Y5y (V1) 170 BUS YO
X 6. 7534 [EE X 7. % 5a-4 A

ARBERFVERIEC K S & w5 7ot2a RE_ EORFRD 5, Thic
HLCcz o RAM €, Eot#, L7OAR, tvaiz OF F-2A2
WC A2513 — b A BV, 507 FERPURED 10524 BB OREE
CfTo7co TORER, 7rLarotz R LB U CSrota Rl 2
BCE, Fu7 IERFEHEHOBDOIMES 7ora KlOMA, 2%
Twuary b TR P CE 7,

CDX 5 hREE EOWADIED, 202708 K X B EEEHRFFHO
MR ZBIDELTILOSC Aa-ol 79t ZLRTHC & D EHE
fbor¥ @) TtdH %, ¢ D RAM Tk, 7otx KElZHR® 3 o457
WA D—RERERT 51T 7 FLafyD» HIHERTD soarus
EHERL T, ¥, CSRwor EE 57 WEEFTCEEEL, W
i CS E5RERD soarud NP AEL L Tn3, 20— BET
CHLTHE, JBVeL TEDTTHRADEHETIEL T 5,

3.3.2 EHBEND

ABYD2F L EROHBENER RS 7, CSEBIKLID Ao-4
DuE~-F BRI %2, Ziuic X b, 2su i ROHEERE TG EER
D10 4 2,

BERE O E T BT, TTAUS Fa-F HRICEE &
Lo B 6., B 7. «ffFa-4 [, 75—+ BEiERt, & 72
—4 F2ROFTXEF I LIEFoEEL, STXEFIC sfa-4 17
# X0(X0) Xk YO(YO) Cipfax THRIRT 2 AR a 0T, HIFH
CEEBROTN 2 Fo~4 2HEK T 5 NOR BIEEOFIZEEL T
%o HiC, 7orA REICHE DR WFF1-5 11 Y5 (Y 5) T4
Ao—hwbt N3, LEHoT, I28ROFEUFIOEICH L TEN
HETD S04 g, T 48MHE 4K RAM X0 3B L Ao

AEYEL I, 128 F7X64 5D 2Hicsr» T T 5704 Ol Al i

10 (282)

BEX L TWw 53, Xsa-4 i1, X0X0) ooz 2%, T
Y6 (Y6) CHMix bhd i, —D EItL BT abbEFL
PEEEIEX AV, LAaRoT, Eob MAREZEL T 48YtL TH
FXNDEFERE, SFFERHOEG OLSTEL,

FRUFOFR RAM 0 ae) FEOFHRICHA L CHMT2
DT, TDXS % Fa-F HEORE LAFE &) 1w LRI
BBRNTH B,

L E R B K

X 8. it, o RAM D rotasfs ORFEBER REERFES R
To B9 &, 7rLa AJIk ThicHinT 3 F—z2 HoE®cd
%o, Vee=5V, HIRT rotaav1s 35 ns OEHEEERZHEEE L 2o 7
w3 EWEREOBIEEA L 70 mA, SISO EEERIL 6 mA X/
Vo i 7otasts ORMARKEER, #90.05ns/pF ©, i
RECTORERRIC L 2RERI LR, KERD 18y HHcs»
THEEERRAZ S T el h v,

vobrs- i, WEHERGITTE *Am i X 3 IERBORE,
ER ECREEO R ~HEICS 5 C & 2 HEEE L 2,

D RAM i~ E4%% 1. €, Fu38z-v %E 10. KRT,
FuIH1A 1F 3.52X6.88 mm -T¢FH b, 300 mil f§o 20 £ DIL Su,r—

5 IKIAL T 5,

5 ¢ T v

O RAM OEZR T 02 L, ROEBYTH 5,
(1) TEHEARE 7H20 MOS t3vsaz O A &, BB EOTHIC X
b, T 7ota (50,/70ns) %#ZEHL 7%z,
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0°C 25°C 75°C

7+ # 1. i 16K X1 245(u2 RAM O R
fi‘»? & BEKBEXTEy b
6L 7w o+ R 1R+#Yv 3= ED MOS
S P N - 1 2.2 tm
3 ¥ — ML 400A
- 50 VaviiavEsd 0.3um
2] oY 4 X 21.5%41.0 pm? (881.5 pm?)
E: FuTHAX 3.52% 6.88 mm? (24.2 mm?)
4k O O® OIE 5V H—
IO v = & TTL avF7r
TRUAT 2 €= %A 2 55,/70ns (K)
% 35 = - & L FyTELI VT eREA B 55,/70ns (RA)
i B (S 1
FoRAIAL 1 (A)ns) HEEN (DirER) 350mW (i)
MR () 30 mW (HH)
B 8. rotaafs OEIEEEMKF:
A R
7 FL AN
F—oHh
X 10. @& 16K X1 t'y tas5 492 RAM © 5,3 BE
B S. 7fua AScsdd 2 57— o IE
F £ xXx K
(2) BEEE oIk b, EESE (K350 mW) %3EH L (1) EREA : HFH (1 55-6)
7zo (2) R. D. Pashley et al. : ISSCC Dig. Tech. papers, pp. 106~
(3) WEOMER LB Ruoyio FROKD, ik - SiEkkic 107 (1979-2)
FTIMTw B, (3) S.D. Kang et al. : ISSCC Dig. Tech. papers, pp. 18-19
(4) WY1 d BT bbb bT, vIbIs— ICHHi, (1981-2)
S, BICHMMTEMROEE L & dic, MOS psuaa OMEEE (4) T. Tujide et al. : ISSCC Dig. Tech. papers, pp. 20-21
2, FURRISHT O BRI L% v A B b~ OB A iR ¢ 2 (1981-2)
5o

i 16 K 'y b2957 490 MOS RAM « RE « %4 « %5 - FH 11(283)



&=

57
B ELSIN(EFRMETM S ATL

BAT A RENE -RERE— -SEE— BF %

L £ A #»° &

Sl fiEg (IC) k0 5EmEk, KEEE LSIHk) o
hEmFRoERTH Y, BETEHO/NBE, wEkstl, &ER
B ® L CRER O L Ic Bl T &%, MOSEIC kcoHKY
KRBELTEY, e ICkREIXND L5, BREELOLEK
EEE R L TE kA,

MOS % IC k1 p @bk L LTTEo@bch s h,
BN fa—v FHERFIC LR, BEFI45 4E 9 10 pm iC Fe~ THRA 55
FILl 2~3pm LR oTnd, fa—v TEOHNE & HICHEHE
OFEDFDEN, F b SOy B EEFN 45 45D 1,200 A 1c Ho R
F155 EICIE 400~50048 L A - T3, chbIEORMER, 2
Wb, FxoEARMERIIEECT,.

Thbb, OBEMINCERLL He Ut BHE, @S0 BE
DIRDICHES S0 ERIGER O8N, HUE@H41T200 RAM D yo b
I5— CRFEINZHBES AL OETF, AYTHb, ¥k, BHR
BiibictlEs #4812 oMb, FHTICERL FA42 OPREEVES
~NTEBT S &S MROVEEFRARICLTLE SEHRAKS 5,
DE Y, A2 OWIET-OTRTIC 2bv2 ZEINT 5 T & ARk
CAR2EEdIC, FAIZ ODWNEHETTITOWAE % MERT 5 72t
FHEX2 RO Ao TETW S, i, EFE LSLo{EH
PESHITiC B\ ik, MIL o X h 5 B 4 EERTHED 2 ¢
ARV LA TET RS,

AR, 64Kty b d(T200 RAM COBEERALFOK, BEE
LSI icsah3 3 H=R ey 0 EFs B OEBHEMT vas5s 2w TR~ 5,
2. {SHEMEFMCRTA
2 1 LSI B o BiEElic 3\ C, EETREEE R ABEL

TortEshThd,

(1) BERWROEHRY M5 7w, BEHOBREUCEEERORE
RELEFEASE L L b ICED bR T ATREZD R, COEDIC,
TEG (SHEHOMAETE) 2HVAHIASETH Y, % Joea,
EHBRET O SEEXEMICEHE X hid AR b v,

(2) TEG ofstcks\»Ti, SHENER X CBEL, ZofE
XTI BERD L, Thabb, TEGFHMOENE, O
B -1 QNN OMEFHTORSE, RU@HILBEOE
BIHIBORS I CH Y, ThoDRENREMED X 5HRETIC
EBFETH %,

(3) LSI{b &l 0 icEN 5 MR BICiiET 2720,
£-42 LSI (RSB iy 35HIHE LS #EHRT 2
CEBEMTH B,

(4) sEREEICH 2 EHEERTE & LTk, RED FA22Hw
TORMERIED, D—LF BEREHET 50 0EH# -2 L L
TEETH S,

(5) LSI ogilbicthy, RMOMEREDOREERE Lo T

12(284) * e blfep; ** JuErRHBVERT (B

TEG(Test Element Group) & R\ /2 (ﬁ?’mtza)?é?’faﬁfb‘i%ﬁ,ﬁa)
7' 0 2DEFHERHE RERURES EOHE

D g0 2 TEE SN EZSLSID
Loy | ERRMEEE

B EPE

BN X + L ZER
CEB3HFQOWE

FRMBOKERV
REpENAE

d

RETE

CRENOBEEE — F ORHBUWES ROKR)
B 1. BSOSl X 1 5 Bl

ETED, BRERL L TOERHIIRERE L ho TE 7,

FEROER T F AR L 2 EEEEME o2z 2 1 ORT.
FHMSOBRRIC I, TR Sota OERBERF TS OBHEE
cH D, T T EEHERE : ORIR TR FET B,
TEG 8%, % Xicc OER-cOEEEETH b, M So
2 OEAWIIEAOHBER OB FHEA R <3, BUF
RCAEWEECH L TR, 20-LF THEEEE 2bh L SBEHE
HEAD Do~ Rw 2T 50 EOBRICHHMOAIEMIEGE 2 B L
SUERLEE 22, BHxORESB O DERBIORFERF R IND
CREETH B, COWFILFIMAL T o2 LSI B5HE <, LSI
EENAESEOMBEESIET 2 L & biC, 0 57—z BXF&EL Jo
B2 M Sa—FRwy ¥NB, PSR, FAMC 2 BT b
BoTWwd, 2% Y, 1OREFAFEENESS O-LF TTok
FEaEALTw3C L OMEFHETH Y, b5 LodFmOE»
R EEERIC FOBREEIN T 2B TH 5, E
PR, ST 2R OEERMEcH Y, RBTIhT
E7h b LRAWRHORBE2RET 20 0RBEO L H TED)
TH5o

64K RAM BARRofEElatiic i, EiE o EJEHl va5 s
REE XN, 64K RAM BHEREHR R TH 50, KEL 5
S A, EEVERRECHEEIN TS, KEDE TR, 64K
RAM cogHfistRem e LT, LRUEMmEET vaye % BEMWIC
AT %,

3. 64K Ew b4 3w 2 RAM 5T

3.1 TEG RUFE=# LS| % B\ f=EAREHE
[EIERERT b OB, FHET - & BEZEA & AN & O LUETE
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THET 5. 64K RAM 08, Hik T ~ ELMme LT16K
RAM 225 5%, 16K & 64K OiFEAE, OFEH 7+30 BOHD,
@v-2 # FL1u HBROBRFER VLIRS, @PEES L *
YL BHER OB, @F-+SIOMEORD, THDB, L’
- TEEE LoBESR, Ofwiss)? B, @uotis-, @S0
EOWHEHEE, <» 5,

33.L1 sky bFrUvRE

MOS tsuizg O FeaL b, (L1 EETOmEBHNE
LAY, REDET « FILERER NS, ERIWATILE,
SR ICRIN S IR BT & 7 % o HRER R, HREHOFED
ewic, SIEFOEMENELH b LT 5, BRERYSD 2 ERIEE
Bz 2e, v-2&FRMD p-n EEIEFRE Aq72 T, V-2 -
F - FL1o TRERE R S Af-stsugaa WONF Bz kic kY,
V-2 & Pl y BICKERAFNS V@, EEBDO 417259 RAM IC
BT, COBRRBEVRROBRETOHALERME 2 HE L,
€22 LSI (d1Fz2p0 RAM) i€ X 25Hl <t 12~13V © Ve N
BELN%, COER, 64K RAM offisHareks (7V) exfl
TTERBHRD 5,

—, ERENAEBETFOIIRL, Fuiv KB Eh 3, LaL
20T i, Si-Si0; RO Tt~ BBER A 2 I+ %
I3LE— BBT, F— SO ErcEA NS, BAIHAEEFD
—FBiE b SOz D psuT K S, MOS rsuzagicsn
TRLEWEEBEEZELEE, 417:200 RAM B TH 7ot22
16 ZFLERZOD, 2. ik €22 RAM COERERTH Y,
COBHZICHT 2GRN A 72 TH 5, B 2. TR, Fotaats D
Z5b2% 2 ns JC T B N & BWERBIREECBIRE R L T 3, 64K
RAM [0 type B, Leyy= 2um, t5=500 A ® £-2 RAM i
HALTHY, BEEEZ 5 VCERT3RY, cof@EzmiL
Bl HBHhd, TROLD fivbfe)?t BEX T XA TACIREIKTRF
YA F-> T Y, FHHOBRCEE T2 BERS 2,

103_
Estimated Curve
for type B
Lejr=1pm Veur=—5Y
ter=500A
\
\
i
‘ o
102} !
€ \
‘?
i
§ ! \
3 \
o \
. \type B
£ \
RN E \ 4 Lef!=2#rn
‘\ tos=500A
\
\
1 ‘?\ type A
\ \ Legg=4um
far=850A

1 | ! ! | ! L ! I
4 6 8 10 12 14 16 18 20

Vop (V)

E 2. RAM k1 554 m & BIREEOBR

v 1 LSI OfZHERTAN w250 « 37 - R - BiR - BA - 5

3.L.2 y7przS5—

PLo7 BT S52 KHBEL T30, HETIHELAIER
EFAL, BT » EAAZRELANEDLZD 131 2RAE- T L,
N#p2L MOS @ 417200 RAM %2 fllck o TEL B &, FETE
B - EflSc Xy 2200 - D yot1s—-%5ERZ T, 12K
TLO7 FITFH 2Vl WO EBRLEZEETHY, b 5123 7L
D7 FIFH toarud  Eutsiu R BBLAAEETH B, 8L
I35~ Etvarud B 15— 1, KDL 5 KRHARETH B,

(1) se2yeL¥ 15— 13 “H'—>“L” ORTHBDEHL, tuay
V3R 15~ 1k “H?—-“L" ¢ “L >“H” p32fx OfERCRC 5.
(2) A'Yen b 15— & $1ona1s KEFELAVY, tvarud &
I5— i $1o021 4 WCHEET 5 ©,

Vo b15— OFHIIE, D 32507 Bbkde, 2ED, OALT-T
HHh o2 7uoe HITORE, @H- Lo #EEZ A2 D
FuJ BIROM 7007 HEAHE, @FEBED vass WEELTD vazs
FHECH 5, BIEOFHIIENT <, ©, @0kRZ D CcHEEREC
D yot15- BREMCHEET 5 C & dElEC, @D vazs FHER
HHEARFM & 2 5 T 3, 2254 FHICE TR, 7LD7 BIFICK
5 yobis- LD 15- ¥R TR DI, [ 3. KR 15— 4
HPBETH D,

€2 RAM st 3 3 vass §Hllic & b, 64K RAM @ yotrs-
LREFECES Ao TLES C e BZHHLL, 2T T, OH-Ctu
DEEF, @fY Sitwts1y O, @fyrzrBiEC Xk 2EE -7
4vd, mED JotAWEEFT- %o
3. 1. 3 SiO: EoiZEshis
MOS LSI @ 9.1 ' BEEEIC &7 % Si0, B R O F & 1,
T E T EERIEREAL Tw S MOS LSI#fliic® - T, SiO: i
Hom LR SiO,; BFHlH T oM L AR TREOHMNBEM & Ao T
3, SO ROMEEBHIC T 2TFRIIER CE CEE D EH v 25,
EERRENAFLEEL LT, wbWAHBWEERN FORE
ETd BHBEOEINT, SO ERWHEINTLES L5 d0oRd

[ FacyroBmsl

es
LA 2
no

FREY bOBELRUHHL |

v7rTs— %
no

N R
B 3. 1s- MEHHE

@

13(285)



200, ¢ OEpLRE O ERE X, MOS LSI oS 51—
IWE R & R0 2 ®, FHliOFEE LIRS TH 5,
4 & TEG Bt £=2 RAM ©D 72 TH Y, SiO; [E0HEm

CENMEFROBRERL TV 5, 20— F S LI 2 FmOE
b O (ETEREHS %s510) KHLT,

Fanocl0-278 (K : EIINTESH)
DOYFRABRLN D ¥ AaHFm L BEOBRIFALN, 03¢V OiE
AL T3L— BE LR TR 3, ChbDHERE -2 1, 3. 2 HiTx
INB LI, sq—uf CORBETFHODICBLEE LD, 5.
I, WS B oMEATE T B HE (Fm) & SO [HHE & OBk
FRLT3, SO, JEE 2 300 A LI TFiCh 3 & B ko
TLESC R0 7m5@, 64K RAM i 430 A o 4 1 SiO, B ©

20}
Slope
18- 1027 105/MV /cm
161
\ X .
14+ \ Cumulative Failures
)
£ 12t \\ 959
g \
10
5 \\ 5%
= \
g s \
-
o RAM
6_
O Capacitors
4 {-
2 -
O i 1 i I L ]
2 4 6 8 10 12
Electric Field (MV/cm)
® 4 E LSS D 2 LA R TR
Ta=25°C
[ -
oL | E=9MV/CM
E Control Limit
—2+ for 64KDRAM
D |
) |
2 -4 '
5 |
© |
£ i —
& =6 /
S |
£ T
=1
3] // |
X —-8r
X { i % Lot D
2 _ ' Lot E
o Lo
2 10 ’
= ; e Lot F
12k E alot G
I | !
300 400 500
Oxide Thickness (A)
B 5. EbiBsa O LR AFiE
14.(286)

HEIND DT, 51 OEHEER LTI HIEEAREETDH S,

3.2 HAEEE

BRICR~Fe X 5 i, SRS aT & RIEREHEIC KBlEh b
% 1. % 64K RAM icif3 2%maHl © ERERL T3, ik

FERR (1) RS — A EERTEE Td Y, FEOZE

B SiO, [EOMERIE L TML T2, IFEEOEEIL4E L JE

Lad ok, SO, BEopiEkikEs 1 4R kL w5, 3. 1. 38

TR B & Arra IR e hE, Jq—u fREETO

R (A) OHEENTIRECH B,

A=1/50 X7 x 1,000 X 20 x 5=3x 10-8=30 FIT
BSEEWERE (1) &, fwbIvobovtses BERFRS DT
572 b DT, TEG % £-aRAM @ #—5 ¢ —HK L EREE T
%, BMEUCEERNEBERBGE, U zF-5 ud X FA12 DEE
Y5 2 BB b OT, KEOFEE - CEHMAL 225,
HWREDOFREZ LD 5o

R RGEFECcH K, B6 KRT ks, RED FAMR D
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5.1 m/min(50Hz) 6.1 m/min(40 Hz)
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SR Aol OB EFRARLCEY, B ERCHER 120 OTHEE
WE et OAwl il QAo EAOEEZTY, FIEHEEH
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