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Abstracts

Mitsubishi Denki Giho: Vol. §5, No. 5, pp. 68~71

An Integrated Monitoring and Control System for
Substation Transmission Lines

by Masayuki Shibamoto, Hiroshi Ueda & Tsuneo Yano

The increasing size of power-distribution networks requires the use
of higher-capacity hardware to handle the larger volumes of data
involved in the monitoring and control systems for substation trans-
mission lines. A new monitoring and control system has been devel-
oped that achieves a much higher degree of integration than previous
systems. The extensive use of semiconductor logic devices makes the
system both compact and highly reliable. The article gives a general
description of the system and also discusses its distinctive features.

Mitsubishi Denki Giho: Vol. 55, No. 5, pp. 49~53
Network-Management Software for Computer Networks
Linked by a High-Speed Ring Bus

by Katsuo Ikeda, Yoshihiko Ebihara, Hiroshi ichimura, Masafumi
Nishikawa & Koichi ito

A network-management subsystem (NMS) has been developed by
Mitsubishi Electric, in cooperation with Tsukuba University, for the
University’s Gamma-Net system. This highly integrated system
incorporates MELCOM-COSMO 700, MELCOM 70, and
FACOM Series M computers linked by a Mitsubishi LOOP-3 high-
speed ring bus. This significant development in system integration
uses network job-control language, features load sharing and indica-
tion of resource availability, and provides utilization statistics.

Mitsubishi Denki Giho: Vol. 55, No. 5, pp. 72~74
The Application of Sequence Controllers to System
Islanding Detectors in Thermal-Power Plants

by Yukio Ishikawa, Fumihiko Maehara, Kazuo Akagi, Kunio Osawa
& Takumi Doteuchi

Under system fault conditions, when a line circuit breaker (LCB) has
tripped, system-islanding detectors must promptly detect whether
the generator load is the network load or only the house load, and
must provide output signals that initiate rapid cutback of steam-
boiler fuel supplies by LCB system islanding and first cutback (FCB)
of individual units in the plant.

The article describes the configuration and functions of a system
that applies sequence controllers to achieve the necessary hardware
flexibility and reliability (particularly with respect to misoperation).

Mitsubishi Denki Giho: Vol, 55, No. 5, pp. 54~57
A 64k-Bit Dynamic MOS RAM

by Makoto Taniguchi, Michihiro Yamada & Tsutomu Yoshihara

Mitsubishi Electric has completed development of a high-perform-
ance 64K-bit double-polysilicon-gate dynamic MOS RAM that
facilitates application design. Top priority was given to the reduc-
tion of soft error, and the sophisticated techniques adopted include
boosted word-line circuitry, Hi-C memory-cell structure, polysilicon
bit-line structure, and chip coating. High reliability is reflected in an
error rate of 1077 per device per hour.

Mitsubishi Denki Giho: Vol. 55, No. 5, pp. 75~78

The MELCOM-COSMO Series, Model 900 1l Multiprocessor
System
by Kinya Tabuchi, Hakuro Mori, Tamotsu Noji, Takashi Oyanagi

& Noboru Nishiyama
The MELCOM-COSMO Series, Model 90011 multiprocessor system
has an enhanced system performance of about 1.7 times that of the
uniprocessor Model 90011, and offers a number of advanced features
including greater expansion capability and higher reliability, avail-
ability, and serviceability. The basic processing unit achieves
upgraded system performance by adopting the architecture necessary
for full pipeline control and a high-speed multiplier with an expanded
high-speed buffer memory (to a maximum of 64K-byte).

Mitsubishi Denki Giho: Vol 55, No. 5, pp. 58~62
The Model DCN-Plant Controlier for the Shin-Takasegawa
Pumped-Storage Power Plant

by Kozo Ikeda, Kazuhiko Ishikawa, Keiji Goda, Kazuhiro Akuta
& Katsuhiro Okazaki

Conventional control equipment using electromagnetic relays does
not meet the requirements for complex and highly reliable control
of modern pumped-storage power stations. The Model DCN-70
microprocessor-type plant controller is an excellent example of
Mitsubishi Electric’s response to this problem as it affected the
Shin-Takasegawa plant. The article describes the construction,
special features, functions, and performance of the Model DCN-70
plant controller.

Mitsubishi Denki Giho: Vol. 55, No. 5, pp. 63~67
A New Series of Two-Pole Alternators

by Yoshiharu Takahashi, Yozo Hatano, Hitoshi Okamoto & Kunihiro Shimada

The requirement for energy-efficient electric-power generation on
board ships has been met by turbine alternators using the energy of
the exhaust gases from the main engines. Mitsubishi Electric has
developed a new series of two-pole alternators with laminated field-
core structures exploiting the Corporation’s production experience
with highly reliable direct-coupled (i.e., reduction-gear free) two-
pole alternators. The new series is described in the article. Outputs
up to 2,000kVA are available, with high efficiencies, considerable
energy savings, and shortened delivery times.
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bozoz MBEERRFOES, —HREAGER
KOEHZERE, Wb® 3 fi-sILob0zoR D
—BRLLTORGEDER KEcaz D LA

Fall71>

WA

F P /
LB N // S
¥, Jpouzy, 2-FJotey, BE -1y -
Jvaze i ¥, BEEE &of!né Ao42A j~ (KBB2A-1Th)
ba~vav BREEEROBESRIC X - T, Kk, d <RI

FERE~OHRBERTEINS ++3570, FLEI»

woR, HTEER YOS, TOoEARMEENS T
55,

3.7 kh—=AILZbRAZSR

LI Efffoa@AFER 210 OFBEE~OINHAZTREL L, *
DOHEFE - 1o5yTor L2 UEBEH OB, & 1auE- DOFE
BReHEL T3, ¥, 1Lorozox &, toy BAZHLEL
7o ahhozoz ORI, h-s3vBa-2 BIRD LT 5 SHEWE
- BHHERI LU vass Bb b L, FEND 10— BT -
AL TS T RAREC LDoDH 5, EOFEMMD, HICKEA
DHRIC L EF LT, tralsy BRER va5s & ERE & #Hi8HA
DORDHBENI % 3w bo—0 ICECIERE N, BT - BER O
S RTETE A« DHEIBICH LD 1uffioh B—B e RES 2B,

Bic, #—s30Fa-2, f—stfalse B3\ IZEFERRITE o257
6% E, FEED h-4s10F2-28256 OB &R B Ju254 B A
-2 CEAINIEO T3, CORMAYERICESHOENDORE
CPEA S aab DEREFARERbARVD, TVS-L R EOEF
Nets DBR, $20IE A~vtvavta-2 ZH0ETEERED 1242
A—bi-vay OFRF S bT, —HKBE~D 2120 ~DiFh, B
U LB ORI L & 25, 9D f-r30C2-39274 OHEEICE
555 LidfEnTH b,

Afhcd 1980 4E 1L o b ozo2ya— IC fi—sduba-2 2 EBEHML
Tels, AR Dr L MEOEFE, hs-J57 w0 BEEOKE, XK

K 39 k—sayEa—%

ettt o e

E 3.10 fk—LaavEa—-FYRFLDHER

U A 18Ve% EHRIC, 138D vass OFBBERE L A A &
hTwn3, @3 9 KcNBERYRT,

h—b3uba—-802T6 DERRHSE 2 TEREND F-2510 OFER
b, F-z O REFEF LHESGTOMTHEED T, KE%H
BB, i, Bl 2o ZRRSiHERE, Jub g -
vy RUEH vazs flEEBICEH SN, 2oRRERMKLC
Wb,

D h—s20a-22256 HENT D Y7250 LT, (1)t
27, (2)MEEEE, (3)Iw+- B, (H)FHFEH, (5K
E‘W%—i%’f"ﬂ, (6)%FE « mxpEsh, B 3. 10 cz DK

AT B 510 LT, RENOEFCER INIFEHD 5
~a5qy b, FKELHEHSOMOMEAORSERHRCML, —H
LHMARRERHER e RE Eh, —F, Iaf—510 LT,

FAEKES OGS, Az KBRS, THoSBHEE, Fickkk
BB# L8R LT 28 - IRKEERAE L 5D 5,

THHLD F-as51y & 1351y ZERERCMBFE L LT, &9
Juazs DHEA svbo-3 & h-460vfa-2 B EE 2uto-0 2B
KL, READAEN A 13— & BHlO -2 SEREHI NS
b, —RHESCLESE OBEMD a—z1L L d AT, HL
WRFROBRBIC L2 5D L AEBTHA S,

Bk, wohds—2LD2nT, 1120222 [GHCET 2 &0
BHE, BHOMEETD EEARLBN LA, BRICHT Lbo
ek 5, 1Lobozox ISHOHEIERIKIAL, Z0Lfzoh
T EAERAREIEL, ZZTHRbNE 52 LDOWT
DEONAEFBNICL EF oA T ¢ EARENZV,
wThict X, 21o00va-2 KEEEND Lo tomo2 LDH
SRR CRERmE VR RS, BEEED L LY, #
24210, I, & L CRECH LA, Fx 0 AEEFIC D TH
ZROTVD, BAZCOBEFHBLT, X V#EIE, XHVFESE
Le—=A—ADEECHESCELC 2D ELT, IUL2to=ox
MOFRC ¥ T2 b0 TdH B, (KEpZR—)
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4 BEFAAR - B

BT FA2 et h o cBE T 2 Bk, RIDOmWP R sy
Thobd HELAEER BT MY ETH Y, Thb ORI
Bk TLorozoz Eh E XY, {LDF  OEFOIIC S KE RBE
L TE oo WHICEEERIIFOT 2% Cvide ) ORIE, f8K
OEEEREFEIT S 2 e005 5 L, HAKIEICHT 4R LHE
DXL HEL L5 LTwB,

1980 4%, Th b OBET FA12 - B L EBROIGHEES va
F6 LOOEMRY K—JBEEL BN EY, oAk v-A R
U, v-AR-—A%5IHLARDL HOHMENEROELZINL, &
FRA2 - BRI E T3 TLotazox O—BRE & EERERT 2
TH5H5,

COETHE, BIED - & bBIINHESE R ET OB 518 LS, FE
DEN AR D BARRARCHTBIEAZERT L 5 2 LT oG
Wik, EICREITEELE L b WS DNl ik 52 DR
% T X BB b T BHHOETF, Kivorozoz IC fikk
FF, FEREF bt EFrREOZKEET S22 RUSGHBOELE
PESEOIF IS A SRR T BHC D T, HH OBLRB UFAS
WoBE%m~<25,

4.1 #|LS

1965 4EIC 4 ¥ - 7= IC BRfrE 1970 45451c A » T LSI 4k %50
%, 1978 4FIc 38 LSI oZMH & wbh 3 64 K(D)RAM 35k
Th, v2576 ~OFKEHIER ST E > Tnd, FHEHIABLIL &w
bz 256 K(D)RAM o3 E S RHOEETH H, b <
1980 R E ik 22 T 1My, WEHEFTLHF-rBED
YOREHTETHED S5,

BEETRLOTLH =, 28Y RIMtbEur KAWL EEFTO

AN Joba-32 % 1 DO LS cERT L LB TRIABL,
FEHLAZORB LS K auta-2 DIEHAKE EELTWLNEHE
SBCIEHEING HAICH B, 21r700ut2-2 K & OHREEREAYIC
F.EL., BEEHINTWS 289, 2qo0f0tyY % &0 LS B
LS &% @A+ ceick b, /NBEah, o CEmgIcR2
5, TDX 5 1980 sE{RoLBRRESE G B big LSI Bl R OH
R RELFY, $dhLWLEERCEARHRE LT CL
TBETH B,

4.1. 1 #|LSI 0Bk

BEFN 51 4E X D BRAkS L 7o AB LSTHHfTsE 0 BER Jovzo b KD B
BHL, ZAORER DT AFEBOTEIMEET L, EREFRED
BRI A->TWw5,

F 4. 1 k2o LS Hific X % s L CEER O %
Tt BLSLIL AR L TinBElRH R OMBET & %’Eﬁ%ﬁxﬁk@
ABY G BB, ERI MG, BCHRERT LFET
b, bl T T 2~ 3ENICHFERT TEORMTH 5,

MERTICD T % L BRI A & OMFLMOE#E L% &
R BEE F—r7L— b EEEESL COEREIL, B LR TTEE
T B EER -t 7L— AU EnsqvdFows HEELSIRS 5, Bip
ECL it X % 900G ¥~ 7L~ BEFEHEHRERER © £ 1C L% H
BT 76~101 SLfEA8 438 7214k OMELCOM-COSMO 80011/Sy
fCHEHE xRN, BHIS6HER A I VHFEhTnd, FlEE FARD
Bt Y, £ Y-t 2 15~25K - (KG) k5l ki, 2ysd
FuFIC X DTSR L ¥ - CKILRE TS oS AL 2T
BT 2 T8 TH B, —F, MOSKX2E F—rrL— B ELFaud
Jowy 13600 G OFEFE %% TEE Sk L 7e C MOS Hhif oM
#fn 2 K~ 5 KG~ L EERMIE L oo EEMEF ML FETH 5o

F 4.1 BLSIHFIC L 25 RUBEEHRE

AETY ILDWTHE 2frafaty ISHIICIHEL 72,

5VEE 16K D),

. y ER R
E ] WY o b /e : S fte
O 1 s |y | A > [z <az
900G 09 | 64x71 | 2200 124 | Bip ECL | 800-MI/SK
Fi = | K%
e NX—31/32
. ’ 15~25KG 07 | 80x80 | 3500 20 | BippeL | VXT3
7 ok
H
i o 600G 50 52x55 1,200 40~68 | N MOS JEHERR
L SR — i
S .
I 2 KG 50 7.0%x7.0 200 40~68 | C MOS TR
LS % S . C MOS | FfiayEa—y
- 5KG 50 70%7.0 1200 | 40124 | S50 Ce i
2K %8 150 46%60 350 24 H MOS
AZT 47 16K %1 55 32x6.1 500 20 H MOS L”ﬁ* <
;& ! R
ji 8K x 8 60 45%80 500 28 H MOS %E» o
b2
L . o
S 16K %1 120 30x48 100 16 H MOS RoXS .
I
FAFI oY 64K %1 150 43%7.2 250 16 H MOS "“M’%.,‘ 2k
R
64K x4 or vu‘}.?ﬁ"’wjrj{\
sk 150 52%82 200 16 H MOS. it
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2KX 8 (S)RAM of#i % #82, 64K (D)RAM ¢l pod
LA Q8 e LT, BB X3 HC tu it X 31{E vo 15— 5,
T=274w F M OLFHEHIC X BIEWEERFC X b, ERsicE
CDORF 1~ #HWBL o055, EE - KERAL~DHIL 4 & 18
R T2 57, TE Ew b BUSHEEEAR ¥ EE L & 256 K(D),
64K (S)RAM & EUAmRIL % B c iRz hcb 5,

4. 1.2 LS| QISR

Si g LS o/LELREE, SEREE, BiOEAz Lo 0e LT,
FLWEHE, oS GaAs IC, gstovy £F. FkIvsto
20210 7 E A TEHBERE T ORRBAERILL 225 548, 15~30
4 Bip, MOS 7ij IC o8 - 7 S5, SiOy & \» 5 Zog AFRLIE
CEBEAEEERSH L 3BT 7412 OFbic ST LST %34,
BEZEDK L L THECZOIEHP TR LT THL 5,

Si o #RERR S R E#IE T 0w T ik MOS ¢ 10 ps, Bip ¢ 20 ps ©
B, EARE EOBERHEHEL < HBLSIHAL L L <t 10~100 ps
D F-d- FCHRBEWEEE BEbh b, FAEHEEG s1Fzv0 [0
HH 5wk C MOS kit X ) 310" HF Som?, 287400 [T
IX10° Y- em? RETREORFT L ShTwbH, FHTLRE
BURLSI D 2 ~ 3 7 (D) OEBEAL I TTHECH 5, 44 & b 2445,
PRS0 EFIC DI D B 712 13 MOS RUf Bip ©& 3 7%,
fRIRT ~ EPHTIERER Jota OBMMEIRSKRO T & TH Y, FHic
HERECF (eff, FERAZ L) Kk 3 vot1s5- WK, AR twt
I 5 LR OB L AR AT RECd B,

ANEERTF DL BT, 8 LS LD & dhicBifF o IC, LSI ik
i LSL i X, 1985 SERIERBE DR 8 LSI ik 2 2 £ 4
bivd, M4 1 ZHEHE (F—r 8/ 5703) T2 7 TR
FlE maza HhAE L Ot %7,

T A b FE ) S BRTE v i 7 B O DR LT & ARSI O
LAk E R TE Y, yudsos 2D ETAIEINT So
B2 REICHA - Jota - BEHCHIT B AP, BETEIN, H BhE -
AL BN OIF TR AR ©H ), i n HsfiA < L <k
HIHELSIRER LA AN LRWE T Th ARV, T T TR
D—¥ & LT Jota HEiio@BEZ ik~ 3,

10000
C e L
% QQ\ D Siit
SIS
/ AN / P77 s
1000 F ///// Lend

J Q!
£ 100 K
2
T
=
¥ 10K TTL
):J_J
& Ls—TTL

1k ECL

0,1/////// .//// ,
10 102 10° 104 108 106 107
EHWE (5~ D
X 4.1 RIEMA IC OEEE & BTEE
TPl O EE

MOS, Bip o, EEELCHIELEhE XL 5 &EEG So
2 HTOSR M A C, EEE Jota ORERENTH S “BiEmT
HIN” B TORMNEFATIEHELE L %5, FARKC, 4% Jo
t2 DEEE, AL EFHRERETRZ-ERTH Y, Jota
D QC DB A bk %5 Jota AN OFIFE R AT & 2 b &
RORBEAL S D,

BRI TENE 1 am U\LAg— 22 b $Jz000 FHIED Ra-v B
A~HEHD0B Y, BEBRWIES, TN ORI E,
o, BT t-sEB), Xig, (hot-s BEHMTAMEIRESIN
D 5L, FoqIwsos HfTS RIGHE (4ot -6 IC X 2 EEEE
B Ra—v B~ LFET 3 & & 3 F51 TGN & & OFHBHT
Y SEEERE ForTota AHELT 5,

BRERKIREN D53 BFIC 35\~ T 3L O & S Frki O FfE
WSRO 5, EERE, BE 18, CVD, 248u5, J549 VD
7 EORERICL Y, HEOBEMEL, Jota OERE(L, BERO
RS o TR EER LT i At & 22 % 5 ARHiIE
DT, E~trn—1 BAES THEEH S 3,

T b S BB AT I REUE S N A BB 0 52 B ¥
ERRIZEH Y Lhnvw b 0 ), EHREEE #1102 CHiERT
OUHERR 2 MBICEHF T 5 TH A5,

4.2 {bEthEEE

EEEERET Sl C R THEx O EF b > T, fla il GaAs
RETBEES Aulfteed RREL, Al HEPEHEEEE D
b Two Valley B <5 3, GaAs o hic M-V HEiidky LT,
(B, AL, Ga, In), (N, P, As, Sb) offlGeDHnab, -V
k& LT (Zn, Cd, Hg), (S, Se, Te) o bifir2biRed o
Bt ALY EEEREO ¥ 3, cD X3 ABER-DbE v—F
& LTLIED o#tf, $A12 DFEEOBLF 0 EER 2 e h T %
e, HEWM AP hdhokkdh SiFA12 DX 5 AMEE S
5T rikbok. Ll GaP 38 dqg— pefikpesio—&
EIBELL, GaAs FET RREICIEROK L % & 4, L-Yi14—F
(LD) #eifEedt F1a0 A E~DIFERHEY 5 KR AT GaAs B
e LA EESc OO RE LIRRIEER & bhoD

H5,

Hic GaAs IC AL IF3EEL L % 5 Al IC
ELTHEFR Jovzsh Kl EF b, $ARICHRBFL B
ZOWERBEL P TEWIC LTI A2 RBOEN e L
THEAKDIE > T3, 1980 £ 130¥~, Lotz
2 IFJFqw0 MEORHCE b EDh T2 28, (LEE
BRI 2 DR - T 1980 SERICAHBET BHE, FA
12D1DrELILNLD,

FEEBOT O BB ORTIC ¥ FRIT OB R ICAh 5 &,
GaAs FET (3 10 GHz = 10 W {7, 12GHz ¢ 1.3dB
OREFREHEH/TE ), BIcREARIDD L ich 5, GaAs
ICREC DAY TH DA, WS- Mk h DEN
JERERFREIREAS 31 & S1IC X b 2HT N (B # BCw 3
(R4 2), LD 2w |3a#H 0.78 um # & 1.3 pm ¥ T
OWELETH—e-F B EHL, #HESFM1F~40F
R HED biL, BELRED LN T3, GaAs KBE
i &hER 2396 2R CERUERED 5 —F, Yoveru BHE
DEARELEZT T3 rELI>2SI KBERh-CR’R 6% @
EHEIRF /T B,
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10ns - < N N BT E—61E2%y I X B A0 BEGHNTE
N NN e Si—-MOS \\ N - .o
AN AN NN N N HEMT i 634 < OH, 7z ic
\\ N \“o. . ety B n W -,
NS NN SN N TR & 1T LTS 702 B 2
¢ N / " P
S N Ihomson—CSF\O\O{/\\\~ 4/0/\’@\0\ \O‘\’« \\\ LTl ICEEnEn, GaAs ORI
T skl Sy (EZMES) N b e NS B N » 1o GaAs MOS +5u322 55 5,
AN N VN
2 O\ . REOBILE, FELEOESCH
[m)
z \\E*;’>)\ \\ BT 5 WA D B0
= ockwell ™~
g > —MES) N 2) L-¥41t—f LD
E ELOON D-—MES) N Thomson—CSF\ (2) v ‘*inaﬁ “h D) _
< 100psk  (E—MES) N\ (D—MES) LE Rk F A 2D R CRe b 1 A (8)
N\
g N % FEEN, FHRK O IREETD 712
A N )
%, \ , L, b TELENT NS DI L-Fa(1—
AN NN N £ (LD) 2% Livi e, 1970 FEO SR
10ps ; NN N N . Y o e LD 0B gLk, wERE, RiR
1uW 10.W 100uW TmW 10mwW 100mW

POWER DISSIPATION PER GATE
K 4.2 £ IC oREETERE—HRENTT

(1) GaAs FET

GaAs FET 2 B L T4 % &, GaAs FET & 2120 ¥ r5u322
& LTREZERTHEHITC R—RORBHCE L P> T3,
svpag & LT X VERAEoRERAK bAR S —F, ICILDKER
EEoTEADORDBRNAZ YO ETHS S, IC OFAREMIE Si
OEEFEREDE 9z-n 2 FL—T HfitH 5, GaAsyz—n & CZ 5]
ETFHECc X3 3407 ¢ DI F-TJHERIR T, ChicEE 14 EA
LTEFEER L T HERE bhd, GaAs FET okt Cr
F—7 BRI TEa%y, SR AYIuF L5 Jota TH B, IC
LHLEDLwb DD bh T, EBEXRICL S 472000 INT,
FsqJFotz, CVD #ilf, CAD #ifik ¥, sE#ED SIC oo
ZL R 5 0v, AWEERE T hWEHREERLEaECH
UTHbH 5,

F4ua IC K DWwTiE, GaAs MR HETH 32 LEROE
HEEFBSESR St L h/hX v, 5 Ryt D EoE#ER IC ¢
it GaAs OEEME w5 ERHTCRWBhES 5 NC 1KY
b ¥ COMERE £ty boows 1IC REAERE Bbh T 5, 770
F1IC 13 SHFTV Z{Z8% 22-AF7L-L—4d F a1 % EARZEAL
> COBHARETHH M, £ O TV EZEHERN GaAs IC % 5
@BTLEo5Chokt ® Gals ICRHROEPERET 2T & K€
nb%EDH5,.

GaAs FET i3 —IS OB IC L0 ) 3 i <M
B 3R, IC OF#Ek e o BAAbANE, B EHREE
CEDLILE~E DTHE, HEe LT Gads DR »ETBH
EOFEICAE » InAs, nSh ZTRHLETH 5, e LT BETT,
PBT, HEMT 7 ¥ otaaisiEh %5 5, BETT (Ballistic Electron
Transit Transistor) |t ¥~ EXBEFOFEHEHTEI VEH, <,
BFRESILCH e bELEROETO X 5 KEEEET 5 RE
H¥E-c» %, PBT (Permeable Base Transistor) X/ D&E 75—
b BEAAE SIT 2 D% O-CHh 528, L8 BEED ab547 WEA
OFRBEHS % Sotvtvi-F CHLTH D, zOX3ABE TR
FESERN s 300GHz i g 0, €2 8 IC HERT 5 ¢ AR
biTw3, HEMT $E# 50924 & LTOMRF 28D T3
GaAs  GaAlAs ¥ D 50 HRTHEC LRI FAMR LOHEE
FA2 CHIFCE 2HBEMER D 5o %72 COBHRDOEAREIMTH 5
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-1 H{l, SEEEROTEETI 5%

EHEP% WL 00D b, FEOMELTE
FEREDSES E b, JRRRUBE coOM Tl
2400 FF 4w 7 & OFBEN O FHR
CEoTHRALD REBICHBTES X5 KR Y, KGR TR
BlJ X5 &L T3,

LD o#EHitvER s LT Gads IC @ X 5 e IC e HEE
F37%5 5% LD % tsvuas OERCESLTALEHE LD &
EONECHEATRDEDED S5he 2o b AEHIE» DEEE t5
Sos CENEEERIAED S & LT BB & w5 ORAFORT
5 %o BEMDR SU-T I, %L Thn CHEEO IC K
HEIELD WS ERTH B,

+§ LD ozt GaAs FET b id HBkiC 2 b2\, Al
BICHUECH B ICh b b T, SEAKSEHN, 2TLairEk
HERF IO & BHROBEURD D b CHEMERH LT 5 70 &
BT, AETAESH & & OBRARR AR T TH B KRR, WK
LD oE=EEKEROERROHPD TRV X LFICT E A\,
W LD & tsutza O K 5 KARC X - TobL, HERERICH
STHRBL, HHTICE QR KMT 2BEXD B, T, EHAH
LD ¢ LTl AR LD, »5u0 B LD, 2z-Af7PL- B LD &Y
< 10~100 mW O JInifEc% 3,

BIEDER LD O ST 0.78~1.6 um % 0.6~ 2 um ¥ TR 3
c ik, GaAlAs, InGaAsP @55, AlGaAsP, AllnAsSh, InGaAsSb
R EOHBERERC A X ATHER bR, s A BEDKES
Sr 4 DG, LED,/ 352500 & 152 & —Fo»1A, &
£~F LD,/ % £—Fo51A, HiE— -F LD/ B—e-to»1A % K
BT BT ERTEDHE, ThbLOPT, #ig e LD 23RERT
HBHCr, WH—e-FLD RLFRHICE e-F{LL, Bl L ik
B ¥ OLETE-FIeuI R C 2 AL OREAREE T %,

He— £~ LD 00w C i iBE3HESE LD & 2, DFB, DBR LD
DX 5 CEQLEZENML 2AEE—=-F LD RE/E s L R
B b, Y52y FEUE LD @ KEHEOFAS ¢ LD OFER €
—F BRENHES AR IN T 2 A, ChERET B D g -F
LD 280t DBV LD 2 E Db @ 3 fvat-Lut ERE LD O
BIREASRIETH B, LD M DI & LTk, BIEOWHE 1t
+3 % MOCUD ez CRPEEMRE® 5 € &, ~&EFFRG
% ToFud EEICE2 355 5 Wik LD OBic L CRERE
DENEEBICTD T L, HERAED 200435002 EDEHE)
VN R T C L R EREEA DD L RS 5,
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T, EFED 2B IR LD 2D 3 DO—[FOEES{LE #o %
TREE bRV, HE 4729707 CEMET 2 LD ORGSR 2 v
DI THAER, HIC DA G LRk ERPIC X CH#ah
T AR DI EE MO BYE Sota DRETCH B4, TOED I
MBE #7#ff, EB#MiARAIRE 25T B, COREOHIO Lo
DIEE LT 30Gb/s(GEwh, B w5 GaAs IC ¢ LD, ¥ IC
PHES LA R RS ENGE va7 s BEL bR B,

(3) KMBE

GaAs {2 St XD Aofpwd BAE SKBD 13082550 D XD
ETRONZ ERT D O-UERAR L, HEREb B, JtoRIN
BRERRE CBFEAN Ch DT, HEsic Xz, c®
e DENTFABEM L ATHERAKEEM & L cOERRED T
55, GaAs KIBFEMOMMIER D /2 DI, 55951 & ¥ DEfD
IR C KR EE S rm D Gals B % Ve 72 b OB X h
TWnZE5D 5,

4.3 FROET

YYou KX 2L 348 L b 2uta-a ZHULE T 2 RIS
BUSRROMLLE B0 225, £ ORI O 5 cRFICES
ED003 D, HLVWHEHC X 2 IR TR E L b, fFic, 8
PEETORBFSEIND, sl ah2HZTFL L
TR, P=tove ¥, SWTEBETF BMTETRS 3,

(1) gatoyvy TF

Uatovy FTREE He iR (42K) coBEE ot HE%F
ALZEFTHY, BB LLTPb2 Nb 2 ¥2aBwbh3,
CDEFD 21wFod FElE w0 FF X VD CEL, S
AR 2B, COBMBEHVERFIAL % Datovy SREERERE
FRENDODH B, atwFod BIEHIASZ & L -CIkBUBHIE & B
R HRED 25, ERULOB &S b SQUID % HH L A RTFHE
Heh, #EORHEEBEARHINTVE, B8k, vatrve ZF
REERFETFL LCdAHECcH ), A, BERE~rRBELOOH
%0 ¥25L ~DIEHOH CRHIEEBE IR ED a0 KD B 2R
% EOMCEE S O T MEARD 5,

(2) 3WthEIKET

vY3u LSI omSB bR 3T, #4¢2 HFA & OA bIRR
ESE22% Y, RIEROMATE va5s OHNEROMA, Kk
DERFALICHIE L TR T W00 H 2 O 3 RTERETFTH 5,
AREREEENEIR 2 b L, L2 b oyoo BSbic /b &ipiitk s
EOMB R ESIL U THIEAET b, KH oY HAEE  BIYE
AR, 0 3KEEBETE v O LSI oER Fic
D B8 LT & GaAs i ¥ LAk H & b+ 255 2 it
REFDFE N2, BACTBARRIBRTLSBEELTA
THIBER OBBEE T OERAWEF 2 h, I2ED 2ufa-2 2EUH
B v276, HEHCHEGHATRZ DAL T L HIfEE NS,

3 RTEIBFET-OER ICIAEFN b~ D BEsSIMREIE, SR
DEFINEE, HEEESENZR T E L, 2 HRoxs,
FAM2, Jotz, Bz & iCBT 2 HBERAME E 2 B,

(3) MERTET

BRI, Ustovy FFREOEBERE R, Yy XD
R OB RT Galds FT X b EioHEomEEE (77K)
HAREL EXL bh T3, FFHER, Flal AlAs » GaAs g

LT IERFueL BR S X Y Audato—s BB+ Ao akn—

6 DEITTHEICHBLEZ YD TH D, B8 a(wFud £F B

SEEfioRSE

BEFRETF, RN L EFA RSB eOHABERCE,
HERERE L X Y EEE Jof a2 ~DIEHVIREEE 2 b s,

Bl B 7 3 D0 RF R K MROFHEERF L LT, LOIIEN

ISHKEROWIFFREE b D “ELERT” TH D,

4.4 FxprrmzmsxIC

1970 4RICH) D TIRBIN 2714 & ERIBH IR LR L-F d1F-F
AR L TLEK, % o» 1A ERAUVREFIHSICES 3BTt
BHEELL, »LY25F08E, HAUMEH 254 & LTERE
REREEREE L CRARCHBEAIEAL T b, Sthicksv»Tdi
Foaizt REDE - oo ABE V26 L DI, LA
—F D), 7AsvuzkbdrA—F (APD) 7 & OPELAEIETFRN 2
¥, NOEES JEFIUL-2, REFH 7 ARBERELD 2
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D—H—F AT~ F T HEELIEEERT 5.
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& HAb ICHEFET B va5s L Jodss © Jodss £ %5EH)
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L EEELEWL, ¥k dobo-o KHEIKEME Wic fiak ©
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CMD 5511, ©% La=F 11, J9oF+hab &% $— L L, 19uf %
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E 2. M5K4164S yo 15— KD $1o1 REFEEE

SHUHEBCHHIT 5 2D TH B, —F, Vel TR ZRREY
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SohiC oz ZFIAL, BUNEMZEEZYMIET 5. T 0% ¢ ZEIN
LTERICHERZT T4 %, chbDHEES o, ¢ ¢35 D a1z
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.
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3.2.2 RYsyareEy ME
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BRI FA(2 BEIC X o T vob15— BORERTTo 2, B
TH 2 1077/ Ei 17 B LUFD vob1s5- BRERT S DI,
BCRERERBETH S,

5MeV @ 13L4- % b0 ol F o REIES A ST 30~
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FE, FEO e FRELASLolicE 3, K9 i,
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BT 3 Lo ~nElR % 7R L o 10 pm OREEICHL TR, #
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& a-54u8 MEEE S bRET B ohTch Y, HEOFRSIE
HICHE L\ oFh & 2SR L 7z Y12 £ BRI, Y o f FEHER (Gridded
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COMEE Rwr—9 OaTe (35) (EIICH 40 pm QLS TERATT 5
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SEORR, 10°7/F512 « Bl LFOEEE T %,
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HIFOYAICKE L TR S h 2 EEIE LOMBERRD X 5 2 b05d
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(1) fyqzf BB L 2910703 OEIBERROBCI - TEC S
oq{FYvs DR
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£ L RLAOE, 64K(D)RAM OEFEHERBHRRO—# ©

# 1. =38 64 K(D)RAM o BB R
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HBM, FiC EIROMBESICHT 2 EY 12 2», #Wwoy-—3
HBRORBEZ ML L, BeEaRBcdER (125C) RUMER

(—10°C) DHABREEML T3, = OfESR, LEEMEARE D
RO T & AR TE ko SIEIERRIT £ 0% b HHEETH L T
525, 6AKD)RAM oFEtt (h-F15-) i 1077, /5512 - Wl
BTFTh3 L#EETES F-a $BLNTN D,

5. 64 K(D)RAM o EEi%t:

#F 2. w27tk 64 K(D)RAM D¥ERER R L ro ‘64 K(D)RAM 11
16 Eufwr~d WEHATZ 20, 1D 7FLa EBLT 7L Row
Address) 2% 7FLz (Column Address) & %ZE{k+3 21330
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S5— REYET 5720, o-F BFERRGX, H-C 15ty #E,
MDDt b SR Y FuT0~F107 2 EDH L WHHi 2 FAMN,
1077 /S A1« B BUF & v 5 B SR 2 L 720
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(1) "FHlEA : 2GR, 53, No. 7, p. 491 (#E 54)

(2) T.C. May et al : Proceedings 1978 International Reli-
ability Physics Symposium, p. 37

(3) M. Yamada et al : in IEEE International Electron Device
Meeting. Tech. Dig., p. 578 (1980)
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