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Abstracts

Mitsuhishi Denki Giho: Vol. 61, Ho. 3, pp. 26 ~ 30 (1987)
The AUSSAT Major-City Satellite-Communication System

hy Yoshiyuki Suzuki, Takeo Imai, Hideki Shibata, Tatsubiro Oba & Setsuo Tamura

Mitsubishi Electric has completed delivery of earth-station facilities to
Australia for Ku-band communications via the AUSSAT satellite network.
Earth stations have been installed in each of the eight state capitals to enable
interchange of TV and hi-fi audio programs, direct satellite broadcasts, and
voice and data communications. Each station is equipped with a V/H dual
polarization antenna, and each performs up-link power control. The network
also includes a station-management subsystem that uses an SCPC
PSK/TDMA satellite line to monitor and control all the stations from the
central control station.

Mitsubishi Oenki Giho: Vol. 61, No. 3, pp. 2~ 8 (1987)
Present and Future Trends in Space Development

by Chikao Kinoshita & Yasuki Fujita

Although the orbits of space missions have been used primarily as vantage
points for information gathering, future missions will be increasingly
production-oriented, using the space environment for processes impossible
or unfeasible to perform on Earth. This heralds a great change in spacecraft
and mission technology. The article describes the state of the international
space-development field, and advances in Japan and at Mitsubishi Electric.
Technical and market trends are examined, and future developments are
discussed.

Mitsubishi Denki Giho: Yol 61, No. 3, pp. 31 ~ 35 (1987)
Spacecraft Antennas

by Takashi Katagi, Akira Akaishi & Yuji Kohayashi

The article spotlights the current state of spacecraft-antenna technology in
INTELSAT, TV-SAT, and SEASAT-A, and analyzes future trends in large-
diameter folding antennas, active antennas, and in measurement technology
and design software. The article introduces examples of Mitsubishi tech-
nology, including antennas for CS-2 and INTELSAT-V, the synthetic-
aperture radar antenna of ERS-1,and a front-feed offset-Cassegrain antenna.

Mitsubishi Denki Giho: Vol. 61, Mo. 3, pp. 9~ 14 (1987)
The Development of Engineering Test Satellite-V (ETS-V)

by Hidetoshi Murayama, Osamu Tsutsui, Shigeo Yamada, Ritaro Kasai & Toyohika ishii

Scheduled for launching in August 1987, ETS-V is Japan’s first domestically
produced 550kg-class three-axis-stabilized geostationary satellite. It will
weigh about 550kg and measure 9.7 x 2.3 x 3.5m when in orbit. After 1.5 years
in space, the power generation will be approximately 850W. ETS-V will be
used to develop basic technologies for a three-axis spacecraft called a stand-
ard bus, and will carry a variety of mission equipment into orbit for devel-
oping basic technologies for the next generation of heavier, longer-lived
satellites. The satellite will-also be performing mobile-radio communications
experiments for maritime monitoring and communications, navigational
assistance, search-and-rescue operations, and similar purposes.

Mitsubishi Denki Giho: Vol. 61, Mo. 3, pp. 36 ~ 40 (1987)
Spacecraft Attitude-Control Technology

by Naoyuki Natori, Tetsuo Yamaguchi, Norimasa Yoshida & Nobuo Nakagawa

The article examines the current state and future trends in attitude-control
technology for spacecraft. Attitude-control technologies suitable for use
with flexible spacecraft will become very important in the near future. The
article explores the issues through a discussion of technical problems and
solutions in the past, present, and future. Fault-tolerant systems are also
discussed. Techniques employed to simultaneously realize smaller equip-
ment dimensions, higher performance, and improved reliability are
classified in hierarchical fashion.

Mitsubishi Denki Giho: Vol. 61, No. 3, pp. 15~ 20 (1987)
The Development of Communications Satellite-3 (CS-3)

by Akira Takahira, Yoshio Matsumcto, Takeo Mukai, Tsunehiko Suzuki & Yoshio Yasusaka

CS-3a and CS-3b, to be launched in early and mid-1988, respectively, will be
domestically produced, spinstabilized communications satellites with a total
of 18 K- and C-band repeaters, including 6 spares, and a projected mission
life of 7 years. They will also be the world’s first satellites to use high-power
GaAs solar cells. Other features include improved equipment layout effici-
ency and thermal control capability by virtue of two-layer equipment panels,
and a lightweight CFRP structure. The article describes the satellite’s confi-
guration, system features, and principal subsystems.

Mitsubishi Denki Giho: Vol. 61, No. 3, pp. 41 ~ 44 (1087)
Large Deployabie Structures for Space Applications

by Takayuki Koizumi, Kazuo Yamamoto, Yasushi Kurafuji, Kazuo Tanizawa & Bakoto Asaha

The article outlines the state of development of deployable structures at
Mitsubishi Electric, and reports on the analysis and test results of their struc-
tural performance. Already supplied is a 4m solar paddle that has been
qualification-tested for use on ETS-V, and under production is an engineer-
ing model of a 12m antenna for a synthetic aperture radar. In addition, devel-
opment models for deployment are being produced for a 3.5m-diameter
folding antenna, and for a two-dimensional deployable truss 2m square.

Mitsubishi Denki Giho: Vol. 61, Ho. 3, pp. 21 ~ 25 (1987)
Remote Sensing and Its Image Processing

by Makoto Ono, Hirokazu Tanaka & Yasunari Matsui

In remote sensing, satellites use electromagnetic sensors to produce images
of a wide variety of phenomena. The article discusses current trends'in elec-
tromagnetic sensing, and examines the microwave scanning radiometer car-
ried by Meteorological Observation Satellite-1 (MOS-1) and the synthetic-
aperture radar of Earth Resources Satellite (ERS-1) as examples of current
technology. Development trends in image-processing technology for use in
remote sensing are also treated, and the article introduces representative
image-processing systems developed by Mitsubishi Electric.
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Abstracts

Mitsubishi Denki Giha: VYol. 61, No. 3, pp. 64 ~ 67 (1987)
Spacecraft Charging and Techniques for lts Control

by Haruhisa Fujii, Toshio Abe & Hironobu Hishimoto

Space plasma can cause electrostatic charging and discharging of orbiting
satellites, and these phenomena are known to greatly reduce satellite relia-
bility. The article describes the charging process and its effects, and reports
on the test results when the process was simulated by electron-beam irradia-
tion. These experiments showed conductive spacecraft coatings and plasma
ejection by ion-engine neutralizers to be effective methods to control space-
craft charging.

Mitsubishi Denki Giho: Vol. 61, No. 3, pp. 45 ~ 49 (1987)
Active Thermal Control of an Artificial Satellite

by Hiromitsu Masumoto, Vasushi Sakurai, Hiroshi Kimura, Tetsuro Ogushi
& Yasuro Kanamori

Higher power consumption aboard artificial satellites requires development
of thermal control systems with greater heat exhaust efficiency and control
capability of higher thermal radiocity. Active thermal control is essential to
achieve these goals. Mitsubishi Electric has developed its heat pipe thermal
control technology from local thermal control applications into an inte-
grated system in which heat pipes are used as structural modules in the satel-
lite equipment panels. Thermal louvers have also been developed for use
with the heat pipe modules in a configuration that provides extremely flexi-
ble control of a satellite’s thermal radiation characteristics. In addition, the
Corporation is developing a deployable radiator with a two-phase fluid loop.

Mitsubishi Denki Giha: Vol. 61, No. 3, pp. 68~ 72 (1987)

Thermal Analysis of an Electrothermal Hydrazine Thruster
for Spacecraft

by Ryuichi Nagashima, Ken'ichi Kajiwara, Yasuji Matsui, Hideki Komori, Tokiaki Seki
& Kanzo Yoshikawa

Larger, long-lived geostationary satellites require long-lasting high-specific-
impulse thruster systems for station keeping. One widely publicized method
uses an electrical hearter to heat the decomposed propellant gas of a hydra-
zine thruster. Mitsubishi Electric has participated in the development of
domestic Japanese technology for producing these electrothermal hydrazine
thrusters. The article examines thermal analysis techniques employed for
designing the electrical heater.

Mitsubishi Denki Giho: Vol. 61, No. 3, pp. 50 ~ 55 (1987)
Gallium Arsenide Semiconductor Devices for Satellites

by Kozo Yamagami, Shigeru Hokuyo, Kazuo Ueda, Shigeo Igi & Takuji Sonoda

The long-life and high-reliability requirements of current satellites favor the
use of GaAs semiconductor devices, which are extremely reliable. Mitsu-
bishi Electric has developed two important GaAs products: lightweight
GaAs solar cells, and 3W X-band GaAs FETs. The solar cells feature a wide
2x 4cm surface area, and are just 200um thick, which gives them an out-
standing power-to-weight ratio. The GaAs FETs are a significant develop-
ment because they enable satellites to employ solid-state power amplifiers in
their X-band transponders in place of less reliable traveling-wave tubes. The
article introduces the features and discusses future technical trends of these
devices.

Mitsubishi Denki Giho: Vol. 61, No. 3, pp. 73~ 76 (1987)
A New Standardized Residential Elevator

by Hiroshi Yoshikawa, Jun'ichi Tanino, Kenji Yoshida, Yoshito Tsukahara
& Yoshiki Sugiyama

Many people already live in housing complexes, and the construction of
these complexes is expected to continue. One technology vital to housing
complexes is residential elevators. Mitsubishi Electric has developed a new
elevator-control system and introduced LSIs to make its residential eleva-
tors more reliable, quieter, and easier to use. A new guide rail and installa-
tion method have also been developed to simplify the installation procedure
and reduce the installation time.

PAitsubishi Denki Giho: VYol. 61, No. 3, pp. 56 ~ 59 (1967)

The Fabrication of an On-Board Model of a Magnetic-Bearing
Flywheel

hy Chikara Burakami, Atsushi Makajima, Sadao Akishita, Kazuyoshi Yabu'uchi
& Kunio fwamoto

A magnetic-bearing flywheel promising for use as an attitude control actua-
tor was tested on-board the three-stage booster H-I vehicle launched in
August 1986. The flywheel consisted of a 1.86kg rotor mounted in magnetic
bearings with a specially developed two-axis control system. The flywheel
was designed to float in the bearing after the rocket reached orbit. The
system performed as planned, and the flywheel successfully rotated at
1,000rpm. Mitsubishi Electric manufactured the flywheel and control sys-
tem, and conducted the tests. The article reports on the components, design,
manufacture, environmental testing, and performance evaluation of this
experimental system.

Mitsubishi Denki Giho: Vol. 61, No. 3, pp. 77 ~ 80 (1987)

Electrical Characteristics of High-Voltage, High-Current
GTO Thyristors

by Michiharu Ishido, Masanori Suzuki, Tatsuo Miyajima & Futoshi Tokuno

Because GTO (gate-turn-off) thyristors have the ability to tirn themselves
off, they outperform conventional high-speed and reverse-conducting
thyristors in the power-control systems of electric trains and similar applica-
tions. As a result, GTO thyristors now occupy a vital position in the power-
electronics industry. The article introduces a 4,500V, 2,000A GTO thyristor
developed for the DC choppers and VVVF inverters used in traction appli-
cations. The construction, ratings, and application problems of the new
device are dicussed.

Mitsubishi Denki Giho: Vel. 61, No. 3, pp. 60 ~ 63 (1907)

The Development of a High-Reliability Metallized Substrate
for Microwave integrated Circuits

by Kazuhiro Ban, Takashi Yamanaka, Yukiharu Nishida, Takeji Fujihara
& Takashi Saito

The article reports on a high-reliability metallized substrate developed for
microwave integrated circuits (MICs). When Cr, Cu, and Au conductive
layers were metallized on an MIC substrate and tin-lead solder was used for
assembly, a failure rate of 0.IFIT was calculated from reliability data
measured at 135°C. The Cr-Cu-Au pattern was formed by a selective plating
process. The minimum conductor width and conductor spacing was 20um.
The test patterns easily achieved the required *3um accuracy.
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RCS 2v254ve—~2 12.8 18.7 18.7 7.5
NyFPe—2 40.0 40.0
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55 2 AR R B2 & L OIS KRR AR E E b, AHET
IChEx % 243 D 2120 B L—4 BHFET L TR B,

2400 W L—F AT oM E & DI YE-F vy ~OIBHIDE D
B, 1970 4ERUIC A D & HRISEHREEIRGEN toy 2885 5
L5 hot. MRIBKHARSMEY toy &, 2 OFIHBEMKIE
LT 9120 HEELEN » 2100 WESEE - AN L-4 & EICo¥
TN Bo w00 WEELEI BT 2100 B R RHICHEE L A
W, 1973 ECKE DT b LG 7 20157 TH Bo vro0 WHELEHE
HRERM OB, 120 WEEEHIHIBRETE D U F OFRIICER
ENW, SN L-4 2B L @ BIORR I 1978 FICKER
TH ke o-twt T H D, 25m OLFAECTHIZRFEm OBE N
B/LEY,

FeAE Tl 1979 4F 2 & LRI 2100 BEELET O BIERRS
Hite 2 T ¥ foo Mtk C OPRFEEICESI L, WA E-4 DIED
AL Bt % b2 Ku Ao @ 2100 WRELEIOBWER AR L
Feo BIfE, BAHE TR, HEREIREE 1S (ERS-1) BHMANNE
0 L4 OEFAFTbILTE Y, Al vass AU 7o7T DFFE%
HWoTwd, T, ERS-11CH 4 AuF OEEEFRIEEEH 1
ENBR, LHEC OBEEHCER TS yow AU B 4096 3%
TR CCD (BIiEART) ORI T2,

R RRERER toy i, SEREORREASHE L B
INTW B R, EREL - EofRaet - SHBIE - TRk - EHE
BIMbE EABIEE L B > T 5,

3. HERERRSREYYOHE

HRIETEN e & L TR IO X 5 8 & DHRED %75,
T TR, RHEOMBERAEY toy TH5 MOS-1 i 212
0 WhEEr: ERS-1 EREHHED L-4 Lo w Tl 5,

3.1 MOS-1 i~ & o katst

MOS-1 ic ik, 24#EABE% L 2120 i g (Microwave Sca-
nning Radiometer : MSR) A& X N TV 5. 220 BIHENA,
B E b S5u0 O BIUERHIIC B - THGT S h BHEE B %
oz, TOBEEN» HERSTRYOPEER T FRT 5 HIM
CEfl AN B, MOS-1 ##o MSR @&, i kicksid 2 REHO
AKFESHE, AR, HBKERUBOSMRAL SOBEMZEE 2vvay
LLTwb,

1.}k MOS-1 {8 Ic BEgE L 7z MSR oA El#/RL d DT
BHBo % Aok &, PLEASNL HEED A-2TL-+ O
DAY bR TE Y, MOS-1#&iCiE A-23L—F 2ALTEEE N
Twd, REBER/NET2EDEK, 7ot B A2twbhtdL F
KEFALTH Y, RF @BEEHEEEEY b DEIREREEEIED
FHEEsE A ¥, EMRE R UEERICHEAOTREC L LTV b,
% 7%, B OLEEFRE—EDO AR AL cn, RUHEES
~DEEBRNE T B D Ity FRERAL TR S,
2. 1% MSR D&% R LA b DTH B, 200 WHEHFHCE
begl Ao~ HUEES, Faor HREIEE R &, #orOHHEDD
#O, T o MSR @REROFBLHOFELZT v F1oT i
IR ECH 5,

3. i MSR 0Efil& %R L b DTH 5, MSR ik 7u7+
DB %, RERAMEECTS 3 il REHEME LN

B 2 MRU 3FONAN, BNERE TREIIROARY w ¥ 2 o+ “RHRRE
My 27 ATERSE” o—Re LTiibhet 0 TH 3,
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R FRE

M320km
B 3. MOS-1 #ik MSR O JIBLE R

B k5t MOS-1 ZtkicH (1 b T b, 7oFtt—s BiE
B TFHD b 10° Aokeh LCE Y, HBRFER 2R 3. KRT L5
R LB RTT S » BlRHEET FAce L TEEERNT
LB TIT, BIRESTIRIE 72 DR TS 15K A ST
w3, B¥, ¢O MSR ORTRERERHTIORT B ) TH D,
(1) fLE s 23GHz # : 23.8+02GHz

31GHz # : 31.440.25 GHz
23GHz 87 1F 31GHz #5 2 it 1K BT
23GHz # : 31km

31GHz # : 21km

(4) BUUEERSEEHPE 30~330K

3.2 ERS-1 B#emEOL—%

HE, MkciE, 1990 SEREHT 1 FE® ERS-1 i3 & &l
B9 L—4(Synthetic Aperture Radar : SAR) OBfRE##0H T\ 5%,
SAR & 200 D 1b-Loy RUMEOED % FH L T, K-
BT & 3 BRI R e T, HIBREE OB FE L T & A
% BREEEO ye—teot TH b, ERS-1#E#Hi0 SAR [BEIHE
HEEE 2wy LTS,

(2) RIESRHE
(3) gk

4. ERS-1 #i SAR O @R
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5. ERS-1 #i# SAR @ 3254502

B 4. 3 SAR OB ZR LAY 0 ¢h b, #HEOHETHE
® 7Y, TMEHERTIHEE Lo HREMEAL TS, |
U HROSHBREEREE Az @ ALz IBCH % 5 25, 5280 SAR
VAT T LoD HRDHFRER BT B e, RUERBMARE C
~0 WNEB/ 2 v L2 EHFERHwTw 5, C 0P, %
& Az ROEBHEEARRM & & b $IBICEIET 3 Fo—3A02
W T 7057 2 LIS L, HIBREES L OFEHEB S LT, 2E
thj & B DBIGFHE S B0 2wFF o2 #HTC LIC X - TEAS
A EER, OREEE DT BFETH B, oo SIS ERED
BAHCOHBHER A LX ¢ CTn b, MEREMD b ORKEHERE, 5
BOETCONT fulsuot 2B 52 2k 3, 2Dk, 7T
YR FHAD Fods FEEOEL & GURER 52 2wFF L3 %38
W, Lot TROHE & FRRC 7oo2 HACOESE2TTS € &2
TE D, TOHE, 7Uor HFRDOHREE, BEAL, rust OO
BEDELFETIRDB T &R TE B,

3. BBRAEFAFERD SAR D 12545000 MF R L 2D DTH
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33N
=
RASRHARE
ey y—kL DigEs REASLEER
#2mE

A

@F 7451 PAS

Q35"2’7‘)“7“{ TR
® 6. SAR Hl 757 DJER v-ruz

Ue-btovud EEHRILER - NI o FHAP « fAF:

o TuTT I, WEST LORE, MECMBHCGITYEZh B0, i
EEABRICEM T % BIEY 21002 w37u-7u5F TH B, T D
TorT I, 22mX15m @ 7oAt SR LHER X, [EEE%
H22mX12m OREE L A3, M6 IC 7u5F DR v-5u2 %
R o Port E 1A% By 128, 7u57 2dkC 1,024 Hojst
ETEboTwbo MERR A2 WICHHRRALT 75T OHTEL
ZHo>TEY, A3 BOBECE L ILSarot SR B L
S EE T w5, —7, REWICIE 3 & ORI RE
HORMAIRAEND, CHLRILEFEMKLTEY, @l
ED 2 GORWERRD L DIMIIA Jui1F ICK > THEK xh, L1kW
DIEDEE -0 BHFBONB L5 A->Twb, 3 1. ERS

F 1. ERS-1 i SAR o#EHIsEAp:As

bl B [ N 51 i k=

I e

oo B 1,275 MHz

[ - S} 15 MHz
i i3 H-H AP
* 7T T 35
o2z 4y #ROfE

v Y E R 18m EEH OO

T Y = R FH 18m wAFy T3
E O#H W 75 km
HE Y B AL ER AL ~20.5dB HF
S/A 14dB Bl L
IFEEy M 3
HAF—~ZLr—} 60 Mbps 30 Mbpsx2ch

(1) HMFRMEHEILER, S/A ofick, Ty rERo@ERE, HRO
TIAVAY b, GBS, MEHNEEDC X IBERE TR TR L,
(2) BEGWEFMEFE  BRRP L ORE - RHEOZERNASTERD
HERN LG LR 3EMROLIRILRR
(3) S/A (Signal to Ambiguity Ratio) : fFl» b OKE - KK 0T
BEN (ESEH LRI HENR~Ih o BBl
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-1 §41 SAR OEMEALEREE /R o
4. BEHRIERHTDRRFEEA

Juba-2 BFF L 72 oz ERALEEEGT © PFER S8 1, 1960
ERD IO T B, PilikpfliA BT 5icoh, dod
1-2 ORI RIBIC L LT & 225, Faoau ERAHEN S 1o
Eamz OMIFEEN I L& 2 BICFEEL T E oo T EERMLEE
i HERER AR R Ve~ bt © F—a QWEHICSH S, iR
BETED Sz FFEAED bR ABTOMER, 1972 4ECKER
o b e 7—y 18 (B suftwt 15284 THHW, O
BRI 4 AuF © 2opFaiobuzteT BRI S h, COME oy
X > TR X NAEE F-2 O FHEELBEETM LD duEa-2
KX o TiThNie, BIE 5ol M FRES B TIIB LT bhT
BY, BETRE 227100208 FEND, L DVESHHEOILE €
o BEH I TR %,

BRECR, 19794Eh b suiyet 2B RV 3 HZOEEREN
HhENEH, Atk OZERMOBRREERTT - ko &L, BHBET
I MOS-1 3 o2Eoh T 3 HR T2 2 &8 L CUET 5725
OHFRE RS R ATIR OB R AT b fco T OABERRIHIC 13254
D Juta~a BEH I THW 3,

ERS-1 #ili> SAR ©3t% et CH LN B L5, S, HHE
P OELNTL 2 F—a RETETHMO—BE LD, TH
L KEOEER 72 # @FHE 4 ¥ © B THRHT 2 2oicd,
R % Bl A DRIERANIC T TT 2 € L A TH B, LA L,
PESRDFEH I A 3T LB 1, SEFIRIC R LI
BIFHA TS 5 ¢ & IR D B0 B, o-Ywb T
B x Ne SAR OEEHEANEOEE, 75 km WA OEEKE 25m
S FRECIE i i3 104 FLOPS $ i e 239, 0D,
JOKRE 2o 1—2 THHTRFEIOHFRFEABE L 253 ETD 5,
BE, BAER R U, 4E-CHRERLEICHE L LR o
TRTHITH Y, EETH» 2T EHLESEE OB HED b
hTwd, Mtkd e ofsicsmLtesy, CAP (eus7L~Jotw
) LR B AHIEEFILEL Sotey OBRFE 2T T 359,
738, M AME TR ED T2 AT HRICE D
SAR HAJMEERONEZ R LD D TH 5D,

RN OB LAIC b, FRLEEMSHRONTRS

7. SHEO SAR LB

24.(194)

WIS\, Pl i, ERSECrXE% L TAROBERE
55 CT (aufa—ateds74) a%eT BEMEE N, BRESW2T
BB L5 ICkh-TE ke FICRETRAE~ OB XFRIC A~
TR D 75 WSS 2 FIF L %2 CT a+vr OEREAED &
NTwnd,

5. E{MIBRH OISR

BSOS HF L LT, € Cltkaspistl 2z MOS-1
PR AL IR X O SRR o5 MELISSA)
DTk 5,

5.1 MOS-1 BHIERNERILERR

MOS-1 FIMIBEREI R HL a3 ik, MOS-1 i 4 & 1 7c Wil
RS EE (MESSR), wIgaiesEt (VTIR), 2100 #UK
B} (MSR) RUF $—a U va5s (DCS) @ 4 tofs—2 2l L
CYUET 2 b ORI TH Y, LHHAEBERLLIDOTHE, T DMk
BREAI S EALIEE (%, MESSR, VTIR, MSR & DCS 0% t
SHF—z BAWFTICLECE 5 X 5, vars OFEHICE Farn CPU
% %> <MELCOM 80011 /MPp #HlvnTwnd, ik, tNL-2D
YRR AHICT DI 1u8507+7 B VIbIzT RRRFELTED,
B2 ML o a— O O Ama— BRRP, £ty DUNEHES
EO¥ER ENRESICTA S, B, MESSR, VTIR ZU* MSR
ORI TR IEALES OMEFE AERE, R, G, B4
S Ewh O «d—zF L~y B 1,024x 1,024 OEEEREENEZ D2 1o
Pz 11T S uRL—2N5-F12IL 1 EEEAWTERT ST &
RTE B, K 8. ik MOS-1 HHiskEE RIS OMNH LR L
2 DTH b,

B 8. MOS-1 FHHhEkEMEWALER R (FiEPTRRERIHER
BH tua- D)

5.2 ZHEGNEYXFL (MELISSAY

SIS a5 MELISSAY i, a-Aafizzau «<MELCO
M70 MX 3-%> % #hab BHEEE L, 107820 b217 H5—F42
SLq B A R DMA O L 22 BWERLE o254 TH 5,
EMELISSAY 13 MX 3~ @ ARL~F1odv256 TH B 0560,,U
MX o FC#ifElL, SFM-C4REERLERTLS L5KaR>Thr
3, T® <MELISSAY OIBHEEHTICRT 2B ) THDo
(1) WEEY 1-Y— CHETIEE A X 5, BB 2 BRI
256 BREL TR S,
(2) WBHEF hs— ERC 3 3 L EEGUIHK T 2 HERCH
T3 HEERLE AR TH Bo
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TETA Y SNy~

9. ZEMRIE 2254 @ vobor7 HER

BHZIEL 2275 O] (EFEAEWD)

10. =35
(3) urnsrs MDER XN 5 BRI v254 € b SHEHHETH
5,
(4) FHEEATERAESHCF 51— T RIELTK
5,
(8) BUEFISLLMEIEE A L, BHEIE 515y ARHEL T
nd,

9.1t <MELISSAY @ vo b=y iz R7T. B 10. i suf
Yo b FRD 07230 M2F+T £ EoFcwows % & OERIILIC
{fméﬂ’bfkﬂ ) (MELISSA} D 254 TR LED DTH D,

6. & + w

MHIC X BHEL DD Yye-brovud 2RO, HEBHHER

L
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(R ALl 0 BRI SR B v % T IR LB AT OIS R % B 8 Tik~ 7o
EAECHEEBA Ve- ey CEBUIEE D N7 FIRET
MR, BHCWRD oIy IKESEDDH 5, NFoxF DA
WERAOCRD LY, 48, FHENO—BOMEEY 593 BE»RD 5,

Z % X R

(1) R.G. Reeves: Manual of Remote Sensing, 1, American
Society of Photogrametry.

(2) i, 4% IREBIIEE 1 BHI0T 100 RO, S8
M, 57, No. 5 (HE 58)

(3) R.L.Jordan: The Seasat-A Synthetic Aperture Radar
System, JEEE Journal of Oceanic Engineering, OE-5, No.
2 (1980-4)

(4) WhE: S bHIBR R 5, FSCEE:

(5) /MNBER: BEFAN L-4 OEEFAEGSLE, Z3EEE
##, 56, No. 8 (I8 57)

(6) T.Kan et al: Parallel Processing on the CAP, Cellular
Array Processor, Proc. IEEE Compcon ’84 Fall Conference
on the Small Computer (R) Evolution.

(7) M. Ono et al : High Speed Image Processing System for
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B EBRE AT L ik

HwAEZ KEERET

HFER”

F-a2b5Y7 &, 1985 4EIC 2 HOWERE (AUSSAT) %475 Lk
¥, AS7za-¥o7 RS UEARETCOHEOERIBE vays B
HLTw3, COMENE vazs OHERERT 2576 LT, H
#hid 19824 11 A, #A-2t597 £LCEMT 225 8Rrbls
TR T ERERE (MCES: Major City Earth Station) 32
6 BBE LA, Floxss 131986453 AIKiAR5T L, BUER
WA CtH B, MCES yazs i&, F2& L€ TV Bk, Hi-FiFge
HEEAPH, Foa BE 70d BEAY, A-2t517 OER
EERE A SEIEEAT D HOC, £hicEET S MCES O
NEFAERTT S 7 (CAISHY 72 FEELR % A 7o s E S =
2546 (SMSS) %A LTw3, 0 ya76 THAL HiZRE DA
FHE LT, vF-—-MCES%E 1. &, S~aMCES #[& 2. IL/RT,

& el AUSSAT 5254 KU MCES OffZE %R, MCES &%
OB LT % 0 urTs REEST Ty 2GR ZEHBHEE
&t Ku B SRR o276 KU SMSS Icow Tk~ 3,

2. AUSSAT R 74

AUSSAT 3254 &, #-2b397 B, ABCHEE, suosRER
ke AT, 19824F 11 Bickar L 7z AUSSAT Pty. Ltd. it X

2. ;-2 MCES

26(196) * FBIFHEELIEDT

STHEHXNCTEY, ZOREd AUSSAT @i 3hTtnd,

T ® uass OHME, AROKRESERMENCEFT L 4-215
yy OWEEICIEN 3 [AARTDEHE, USSR AE T
3 EEHHR O BRI, FUt s Hi-Fisox BEE O -t ik
T5E», chboiEsigk e LtharRBETRERMEThT
nWhWIREE R RECEHET 2 & TH D,

r D7 AUSSAT 2254 1, BEK 321 5 HEBE 256 25
ELAND
(1) TV&UHHﬁWL@HﬁW%ﬂ*M
(2) IRZESRR~OEEHRIGE
(3) F—z2+«FF (BH) WE fvto-2
(4) st
(5) RMEREZEK - EH -2 #fE
h PSEMEEIRE vass RREEL TR,

AUSSAT #R1F, chbOHMERO XY, B 3. WRT L)
i, TODICHE| L 2R © & CEWEICHEET 2 afvit-s &,
Lb% hA-T 5 tep EFHLEDERFTRE LT RD, H4
i AUSSAT #EFFFL 7e 2wbo—-014-3 7T 280 AU-

SSATHRE, ZhFNHHE 160°, 156° OffFEHIE LicfIEL,

Ly [ 14 GHz %, F b [0l 12 GHz % fln T 3o ¥ TR
EESREAFRGBAEL, 12WHARUI0WHAD rsoafud
¥ obeTIEEEHLTVE, B 1. CHE GEER OXTEET
%, %%, B5. K r3uafivd OREREIERT .

WA : Western Australia Beam

CA : Central Australia Beam //
NE : Northeast Beam /
SE : Southeast Beam 7 4/

B 3. #E afstE—s TR
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Melboume

AUSSAT

SN

DIRECT BROADCASTING

ﬁ@

CAPITAL CITY
TV & RADIO STUDIOS
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TV & RADIO STUDIOS

(b) TV B 4o b
B 4. AUSSAT #R2FIHL 7 4o ho—s14-s

P

® 1. AUSSAT fifR o - EHEAEEET

!

TO REMOTE HOMESTEADS \ REMOTE
&g (% COMMUNITIES
e : u : -~_4 &

TV RECEIVE
ONLY STATION

RE ~BROADCAST

’W VIA EXISTING
AND/OR ADDITIONAL
TV NETWORK

Y PREYEEFR
B (R LRI RE) @ M8 160° (AUSSAT-1)
156° (AUSSAT-2)
(164° (AUSSAT-3))
PO v ARV H S MHz 1 (R 3. B3R)
2WHHr néE

IWHIAN 48
@mER
EAAEE LY EE 140~145GH:
TFYme 12.25~12.75GHz
R 1,748 MHz
EIRP tFhYaFAr—-a 3ABWLRLE (12W FFvaHEvX)
38dBW L E BOW b I v xRvX)
ARy FE—L 40dBWRE (2W FFvrBEv L)
44dBW L (B0OW FF v zKvX)
G/T : —~5dBW/K Ll &
FAFMEFFENL : —~80dBW/m?, ~85dBW/m?, —90dBW/m?

(R sE 3 Bxol)

F=2t5Y7 HEEEHEEENE 276 « AR « &9« 450 - K

3. MCES (Major City Earth Station)

3.1 MCES m#se

MCES jI, AUSSAT 33354 ic B\ CHEERHI R EEL 5
BROHETELASHERETHY, 1-2bsU7 2HCELES
B RETHICHRE I NT D, EORMBORAL T EEEELIZLL 1)
ToeshTHb,

(1) 8wkt TV U Hi-Fi BokEH 2558+ 2 29
bo—o HiRE

(2) REH » ISR NUSESHBE~O TV FH oM
(3) F4im), SCPC (Single Channel Per Carrier) 53 ic
& % 56 Kbps i 75 « HHEE

(4) 7704 SCPC AF=Ric & % 9,600 bps (E8 5~ « TG
g

(5) MRENWRUVEE v25s BH

(6) oFz— A bog MCES §ommEa i filE

(7) 4 MCES FRDHTA 4 [Hl

TV o Hi-Fi fbB O 4w bo-2 1, Fovakud % 2
AERAL, £8# Mo ABCEGER (H-ztsu7 BEEAED)
R -CHE & 1T o CRARFRMR L3 L, SHBOHGEEEET
T—BREECEEOFHZHTHW CEbhTn b,

TV ZEHAOBBEMERRE, 480KHN BOW) bsuz
fod AL, % tsvakod O afwbt-s D AR~ FEEA
CHREIN2ZEERREZTRCEEREE2TTS. ChICH,
B-MAC 5%, (Multiplexed Analogue Component-B 5=)
D TV HRZEAL, TV BEBGEMACRE K 67620 %
TOF-a RZELTREET BT LA TED, P75 -
FH, K 72 BAEER, [RREMCO Y2 ZHBE
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W 2 VIDEO UP—CONV  : UP Converter
oL oown cow|— TV DEM 5 LAy DOWN CORY : Dawn Converter
— 0D * Mod,
< 10RO 0 + Modator
b SOUND et DEM : Demodulator
DOVIR CONY TV DEM [= S MON + Monitor
I - - E ’ GEN : Generator
u -~ VITS  Vidzo Insertion Test Signal
= VIDEO X
s ‘DOWN co.’wi l.. B_MAC ANAL  Analizer
5 FM DEM[I ( ) ESC : Engineering Service Circuit
Sehe T — FETA : FET Ampiifier
! (56Kbps) _ 48Kbps ACU : Antenna Control Unit
RCVR : Receivar
—

B 6. MCES #& & R # ™

# MCES Mo &¢ g EEEgE, SCPC-FM 2344 #Hw,
S4PL EFCCREEHEZTo T3, Kulixfv23854, 4-2
F5U7 DORFICILTRAEEET - AErHE TR IC X 2 RRERA E
LAh DAY, THLOHIED MCES T 7ot HERRELTS
& CEERBOHMESEEHE, Bie, BRERERCET GEE

BB 5 e OREEIHEE, #HE t-u HORE

LA 25k

Fabb, BEBERECORERERML, BEHERAONWEE

7o CREBNZ HEHHT 2 TN ER->Tn 2o

(4) TV ZERER
IO TV HBzci oa5s ik PAL R, ¥7, BERRK

BEARREL, BEEET 2 v27s AL TS,

3.2 MCESHIZ

6, ic MCES Bgjik O EM 7R T o % MCES &, B s
b TRIRENABER 130 X 18 m ® 757,
BIHIRE T 600 W #fTiE (TWT) EHIERRcik 2
TV 25155438, 770 SCPC
IETIE, S0 SCPCEEFEE, T B HHE, &
HlHER R bR I TR %, B

TETIMER v250,

% Jodss BEEBR U IC B

rENEAE]

1&74%%3&?’:{1 ‘pm?fﬁ,

T, BEHEROMAR U EEERC OV Tl< 5,

(1) 7osr #EHEE

o7t RIREHEID htduy B¢, ERBFOEED, HEFTHO
2HH G—eu BV FY2R0) Tk 18m, ZOMOF TR 13m &
LTw3, b ® 7o5t BEREZ MR ARESE 2L, &
EOREGEA T T b, 75T OHEBRICH,
FF KOWTH 25-7 BRHH
2 BRI EZRERFAL, Ei,

18me¢ @ po5F KDOWTHE /AL
SE) BREAXE Awored &

LTHEALT, EEEOHLEEE-TWD,

(2) [EHSEHIRR

{EMES MRS IR FET Hiiscd 5, MEMEEEDL
HICHE TR & L, MR 250K DT, F§57dB R R L

Twb,
(3) BHELE 2250

EAIES v25s 1E, TV SR 251-7 © SCPC 4 FIE
2kW o3z tou BIIHMBERR U
600 W TWT EHHsiRsE% # n F 3@ FHT i L, Hime
 EBEHOERICE 2ua00A T BEHL TS, T4, BCLICE
FIHEIE RS AR B & B,
DR - KRNI 3 2 20 llic X 5 CRT #2701 28
LT, FRiER b e Tnd, ThEER, HEoRREcEcHL
TRIEER A G TWBE T LICd RhoTnd, KudicoBEmmE

D +SuARud WEIET 5 & ¥,

JIBAIEER w76 O TR,

28(198)

2kW 55120y

13mé & 7+,

P B-MAC Ft e, BRRISLC TV AR 2 EWST Tw b,
LD yaFs KW AEEFEERE, »Thd EBUBKE (3-0

wh BOEER) FSOFEFCHL ~HRBOLOTH Y,
2=y FB B 2LualL F1oaFvvsy STV TR 5, B-
MAC iz, #&k0 PAL ¢ TV 25k 5 B AE 55 Mkt
B > THILT B ORBNBCH e, BET, BERET TR
RISEEL, HHEES M THOEIZELL TEETIHNTD 5.
(5) SCPC #®

Eic, M

SCPC %, Hi-Fi it Tflriscififl R U R © FM 77K
A0k ic 56 Kbps 7—a iB{EF D PCM-PSK 1= 0 2 ffE# flnCw

3o Hi-Fi e Zsilseufiic it 450 kHz o E#HBE AL, He S
SNERFER LT, $h, #4656 MHz OfR tsuafvd &
HARE Nf— T3 2w, FPREEESIE 140 MHz & UCIRFHEE R
5> Twnb,
(6) i o5, BEEEHE

ABC #t v i &+ 31k mo TV HER U Hi-Fi F35EH 0

g ic FPER A O 15 B R s O SIS 1T 5 oo, HEE
HHEEE % MCES tE L Tw %, B AERED DT,

%o

TVHALER (VITS) & » T 1THE D A54—a Z BEFIEL,
SMSS 2w t—s #BL T ol-— BICERE L TEFEHREZTT-> Ty

3.3 SMSS (Station Management Subsystem)

VATL

3.3.1 kv Fu—Z#HEK
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ZBRMLTF ) EROBRREEZE Y L, Chic BEEOMIE
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LTARARAGEL AoTHY, TRbEwHICHEISDETED
DB R Z M vave W 2025, SBOBETH
5o A-Fz7 BEBOEAMID 6 BE~D 22-4 ~BITT 3 Killic
KTndtni b, KEROBEIBEET ©H 2 WA 1T =
ERGHERAH A AT N v25s DEECHBERHEEINTH Y, F
I OBHRIC S X D L BRI 2 L5,

AL 31T D BEBY BRI « HA o B « M « Ko - i
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Vi = 2 s — o WEg=" FRES
ALHERETAGaAs LB HET/IN(M X 8 E BmE=
1. £ A &% & /7:/\'—7;'51

Wi, FASH~DO ALHEOFIHASHCHRLTETW D,
THICPE,  zousy BROIEK & BFECE M, 6, #RADKRE
& CKHAB), EFEmibriMbLhTwd, GaAs K #8102 i,
Ch b DEFHIC L 2 2B RBE R AR b o T d, GaAs KIBE
e, ERESESOPEIERE > &, S KEREM i il <
EAEHGEL & 5, BEERICTL T TR OE TR AL,
THEEHRECER T W2 A SORBIZ M A Tw 5, T O &,
GaAs KEFEM to &, HWEESHEROR Ty FHEE - AN O HF%
DR EKEEM A2 OEHIIE & EFGILR U R % 78R
LE20THY, ko ATHERABELOIMICH 5 Lk
ENTnwD, 40, HiFz b oBEECH > T, Bk AHMiFE%R
iT\n, X D EHREO KERE, #E GaAs XEBEM tL #FHRL .

%7, GaAs FET i3I, #&kd» LEMERFEHO, BEEHR
A tsoafod CIRSHWLRTE T, Hic, HEDO LY —FD
Bk, REERARCREEBEEN LR 2o, tsuafiud
DREEBRICHAVLNTWwSE TWTA (Traveling Wave Tube Am-
plifier) ® GaAs FET ~0E &#1z 5D LN Tnw 3, 40, 2
%, X& TWTA @ GaAs FET ~» SSPA (Solid State Power
Amplifier) k% ARG IC T 2 EHIERIHK GaAs FET #BHFEL %o

AR TR, ATHREEGRA Gads Jik 742 OfT, 2
iz lCBaFE L7z GaAs KBFHE ML £y & GaAs FET ofFilfhiicown
T, FORRESHBOFHFEFHHIC O THMNMT 5,

2. GaAs XEZEMtEIL

HEFN 57 45~58 4Fic, HtlikF bR HZER (NASDA) OFEL %
v, FHH GaAs KB v OBFETT- %, HEF 59 4EiC,
NASDA Rt CHRE Lz tuyr4 2 X Zem, & [EH 280 pm,
geifishsR 17.5% DGaAs KBEML i 2%, FHASEREILET,
& LT NASDA o @BE% 30 ko T 0 GaAs KEEM i i,
63 4T L FEOWEEA 35 (CS-3) wEREM & LBz
Nd, YHITE, BEFI6LEN LG AFHBEIREZ TN, X9
HERE(L L 2 KHfE (2 X 4cm), #JE (200 pm) GaAs KL t
v ZBAZEL 7.

HTzh b GaAs KEFHEIL o OffiE & gk, HRERUS%D
BEZHAEIC DTk 5,

2.1 gk

GaAs KFEM v OfEEEE 1. WiRT, GaAs TR H
BRKEWAEDIC, pnESEBNL 2FEHEIIC Galds X b ZHFER
DK %\ AlGaAs G % 81, p-AlGaAs,/p~GaAs,/n-GaAs 3
B3 AF0Dr-2 HEEZTBE L TWw 3, CORER, @ AlGaAsis
O TERD Gals iEROWTERE X —~HT k0, SET
OWTEAESRY TR, FE ++)t ORI cOMiEEE /N E L
T¥ 5, @ AlGaAs OZEHIHEA GalAs L Y KEWwicd, Tk +o

50(220) * :bfRHEWERT

7 15 A

1,118
o~ AlGaAs

PERE e

n—GaAs/\y 77 G
n—GaAsiEiR
' n&Z

W,

L. i GaAs KIFTEIL b O

Ut OEFM~DIEHSTL b b & EOEIRESH Y, BE FoUP D
R # B0 D C LR TE B,

T 0 ~F0D:-2 &R, Bl dad-F ® L-dra-F CHEFED D
HIERIRETE, TAbD, HEAME CREOHMSERIER TE 2
B 1E8¥ow SERREECBREN 5, HRERE f- &, Sk
FED, WERERERVED o Ea OTRP C b X Wi 55 mE
OWBEED h—+ T FHL Tw 3D, GaAs KEFEM tiL OB
e, p-GaAs BOEZ, Thbb pn BEOHEE (X;) KKREL
HEFET b, X; % 05+0.1pm iHIL, HEHLGLE—ED
HEICTMEZ T 2@ O, p-AlGaAs BOE I, EREEOBRINE
TEBRT/RNELFT B0 02um UTICH IR TR 3, X,
p-AlGaAs B0 Al {lk = (AlxGai_xAs) i, iHEdE#EE LT
0.86 LI Ticliz bTw b, p-AlGaAs [ FEMEIC X, FEHTDOR
HEERL, p-AlGaAs GO+ Bry e 35, THEHERL TN
HEIC @Iz w00 BEE SNy 2BRL Tw b, RER, 700~
800 A c#ikIL, BELER-Tn2. PEHE, FHEBEOLE
f & RITE Az w0 EEE 5 0T, o) 0y B{UE R T p-AlGals
BEEIIC o7 L, B p-GaAs B Lic T, Ag 2B L T
i, nEMIT, A-zwo HEDREA Au-Ge,/Ni, Au/ Ag %K
LTwd, AgBIE, 1uaaioa & DEEGRE #5105 /e, 45um
U EOEICHEENTWD,, tL OFNMEICE, 150 pm OEHLD
hA-f52 BEEL, & raf-Joby € X 2B EERERL T
VBB ED LS LTYELNA LA 2 X 2cm, £, [ 280 um
D GaAs KBEEM: tr (BUF, “2 x 2cm GaAs KEHEM tu” &

2. 2x 2cm GaAs KEBEM ey OHE
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(2 5D

& 1. GaAs KB o ORTRE (REH)

* A ) i #
i} B ® B B NASDA-1013-301 PV 104 5-20 PV 1055-20
% - 2X2cm, 280 m 2x4cm, 200 pm 2X 4 cm, 200 pm
i) b4 kiid E Voo A% 0.97 0.975 0.975
4 #® fiis 4 Isc mA 127 246 252
, X # AM
B A A W % E ¢ Vi v 0.84 0.84 0.84
- HeRRATTE
' & A W [ I mA 113 225 225
135.3mW/cm?®
1] & JE5] F . FF % 76.9 78.0 77.0
i 28°C °
B # kol B 7 % 17.5 17.3 17.5
53 x Hi h Par mW 94.7 187.1 189.2
Voc AVoc,/ AT mV/°C —2.04 2,04 2,04
oo ® B Isc 0~100°C Adlse/ AT mArC 0.08 0.16 0.16
7 A/ AT %/°C —0.034 —0.034 —0.034
Voc —_— — 0.92 0.92 0.92
I MeV % F81
s B g Isc —_ P 0.86 0.86 0.86
1x 1015 gfcm?
7 — —_— 0.78 0.78 0.78
KB R M s e 0.79 0.79 0.79
# 1% s
B o4 = e — 0.83 0.83 0.83
(5= A7 A %)
it as/ ex R — 0.95 0.95 0.95
HA-H T A E w4 7 750 1,220 1,230
(FL% 150 pm) HAREMG 247 780 1,280 1,260
i & e mg
B A AT 600 860 860
BN T AL
HAZESG 47 430 920 890
moofr om0y oz vy o HMow —_— mWj/em? 23 23 23
Wof MR X b o Wy | BEE AT ) 126 153 154
. R N B mW/g
(25— 37 244 & FE35 150 pm) AN 547 121 146 150
r N=500
1201 avR =0.50,m X
| $.0.=0,04um ] 6000 1 -
100 N=43000 ‘p
r 5000 AVR.=17.89
80 %

$D.=0.36%
4 4000
= i
= eof i
- " 3000}
40t
! 2000}
201 1000 |
0 ,

. L . ;
037 043 049 055 061

16 19 20
x; (um)
(2)
5000 — 5000 X
N=43000 X N =43000 "
4000+ AVR =0,977V - 4000} AVR.=1267mA n
$.D.=0.0047V S$.D.=0,94mA
3000 3000
2000 2000+
10001 1000 |-
0 L , 0 L L 3
095 096 097 098 099 1.00 120 122 124 126 128 130
Voc (V) Isc (MA)
() ()
3. 2x Zcm GaAs KBFEM e ORFHEHED £21554
M) OHEIFERER 2. IKRT Z DOFHEE 0.50 pm TH B, ZHUNR (n), BIKEFE (Voo) X
2.2 B g (Ise) OFHER, 2hFh 17.8%, 0.977 V Rk 126.7
SHABEREEL T 5 2 x 2om GaAs KB €1 ORI mA THBo W IEaFUwL REIREEIC X 3 B> GaAs K
\ ABERHEERR L WRT . F, FEEHEO%OADHEE 3. it 1, EEHTEC b AREREIMIC b, R SRRV B B b
‘ CRT . BAHEE X5 1), 1318 0.40~0.60 um OB (EH % 1, Ao \ni B,

ATHRELA GaAs 2P8UK FA02 « (UL« L85 « L - F0K - B 51(221)



LIF, GaAs KIBFE tu OB 7 EfE T H 2 IRESHRHE & i
R oT, SIKBED t B L AP LHENT 5, Tk,
wiRiIc GaAs KB M £ OEEEC DWW TH i 2,

(1) REsE

IREERD — 150~ +150°C 1) 3, GaAs KEFEih ty & Si
KIFE M v OEHEhR () ORBEKEEER 4 CWRT, 0~
+100°C o e HIF C x4 % 28RN () DIREEREL (dn/4T) &,
GaAs K& £, 22 —0.034%/°C, SiAKBEM £ 25 —0.062%/°C
THB, LhkttoT, GaAs KEFHEM L &, tL OREEREFL
T, SRR L L TEWEREIRE DL WIRRED 5.
(2)  WiHisrtimis

KBFEIL e v, MORBHIEIR L A D, # 20 A
HENTWE 0, FH2EMcET 3 GETFH Joty &

25
GaAs Solar Cell
20+
R 15t
o Y
i ~a
5" o~
I Si Solar Cell S~
5 \\\
o] : : . . : .
—150 —100 -50 0 50 100 150
BEE (CC)
4. ZeigER (n) OWRBIKTEE

&) TEBERER 5, by OBNRHECESE X W hi-Asa i, X
B ourdoty BHLETBE TF-Joty BEANWT B, BT
MAUE 1 t-Joty BiB@T 5, CoBEL RBEHER, KB
Bl v RRERT D iSEICIRE R 54, KBEM ty ORESIEE
FlEc L, KEElL t OFmERET 22FRNCASZ, COX
W, KEFEih vy OB ML, HRORRFHLEHS—
DOEBELTFETH D,

RHROWEREHE, fROFMARMIC BT 2KGEED ey O
FHZF -, FHaRWcyFIECBENIBELNS I KREIEhT
nhe LT BT, KBEEM ty OBERERIC X dEESLIE, KEE
oL OFSE, E BUHEOTE, ad- AUHEEHRE, B
FRROEEYHEYEC L > T YRR 5, T0k), HEFHK
WcoXKBEL £ OHAFE, Hx DBRICOWT, KT
MIC X 24 (LB BB TR Z2BLERH B, flLE, C-3 ok
5 % Aty WREASE LY © 10 sERIC B < 3 5 BARBe iR
1 MeVEFBICIRIEL T, $43x10%e/fem? LY T 5, TDfE

1.0 GaAs Solar Cell

—~—
~—
~——
-
-
-~
-~
—~—
-
-~

05 Si Solar Cell T~

Bk HDEEE (P/Po)

101 2 5 710 2 57108 2 5 710%
sRgtief (e/cm?)

B 5. 1MeV T inlastteo KBERM ty Mo RgsR
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#H%c, GaAs KBEi bt & £ [E2 280 pm 0> BSF 2 Si K5
Wit e DO WT, MG R LE T 5,

5 i, Bsofgiko IMeVETHEHEMLLE &, TR Th
DABEE £ OEAHN (P) REOBBET T2 %ERT o 1X
10%e/em® Ic 3+ %5 GaAs KEEFEM £ DERUTIOBREREPF)
X078, 7, SiKBEEM ty DENE 066 THB, LT,
GaAs KWEEM &1, OFF, Dk 5 nERFHRCK L TIRBUHE
HCENTWE L nE D,

(3) f134aE

FHAKEEL ty, OBVERERER TS 5w, BEHERERD
AIHE RS, ATHEO IR, T LR RUEEFEM-CO
VR TR NS 2t ¥ EEO L, YET 3 BERED 5,
GaAs K& t L2wTilE, FHEMcOMEREEHE L
7o, BICHRBROEHEO D 2R St KEEM ty OFHlk
Hen ghic, REEE, RBRERUCRABEHEEREL TWDH W, &
MABBOEARERE LR 2. WRT, < OEEEFHNE, Bk §E
(36,000 km) 1c4TH L bh, [HEHME TH L Lk 280 R
BRI HERREL T b, KEHIRER & b BIFARERFED
hTeh, FHALLTHOREREEZ > Tw5 99,

2.3 X - HEE

KEEM b OREHE « #EbE, KBEEL {a OREEEOH

J, BRI L TR THAFE TH B, L ORERILE,
KIS f2L © 7eoT) BAZERL, FiIC 1080302 FOENR
EROBPILE 5T fa OEEEZERY D LN TED, i,

L OEBILE, KEEM (2 OBEAERSZD @tE}J'a:j\% < L,
AT M7 ) OFT L B2 KIRCHER & 3, T/, W2
PR E L TE D e, BRORFHILCERET %,

Lal, GaAs KBEEih tn O KT « MEbic id—EDHilFin
2, Thbb, tw OKERMcH L T, STERESOROR
C—7% GaAs JHRDO ATFHEEETH 3 C &, FAiikicdL T
I, EEBERIE DIE T I X » THdR\» Lo X 33T 52 LD
RHEIA D Y, Rl © ORIFHEBANIC B v TR c OB
BHPBETH 5,

rhiE, z DAY 2 x 2em GaAs KBETEL tr 0 BERIN &I
W 7 R PITBRTE * 1T V=, (A 2 X 4cm, ty BEH 200 pm O
GaAs KBEEM to (BIT, “2 x 4cm GaAsKEGEM t1L” &PEE)
R L ko 20 oL ONBERER 6. 1ORT, FEANA o B
#id, 2% 2cm GaAs KBFERM tL AU TH %, FrwchiL
7 RBER BTG, OB €24y HEREOERELIK X > TK
THIEIC 35— I SRR # X 4 T, @KLl 5 BRI O
L, @AM EE—ICHELT 5 1uTod HTOWRER U Th
%, 2% 4cm GaAs KEFEIL ty ORFEWAZZTTHHERZ R 1. KR
To

Bk, GAEER (Ise) PR2f52 2504, 2 X 2om GaAs
KEBEM e L EREFECTH B, 2 x dem GaAs KFFEM tr &
BRBEFHHTH B 20, (uadr09 BERT 2 PERO f- :t.ﬁlz
% dem OB TERT 5, X 2cm flO—TICBRT %0
CEoT, 2BED 7R TES, TD5b, 2cm fllo—lic
WK T 5 217 OFR, BYZRERIAKE L, ERER so) 7

% BINT B, AT, tL OHMAERSD @&Uﬂi, L B
A ARBIEEKNELRD, 2 X 2cm GaAs KEHEM tu 0)""~J 14
e ad, ESEERRE, 2 x 2em GaAs KEFED t OHE

SR « Vol 61+ No. 3 - 1987




R 2. FHmRBGER U ABER

B E

#*

¥R

Ao HTREEL
+

R4

A= 7 At E

n

1.=11ol

(%)

SRR | ki

BUrHER

g

Iio

L] £

Mav2

=196 C—+140°C,

+140°C

=230°C/%

—~196°C

5S4 7N

605y 6045

55 0

55

= 4.5%

ASHES RS

SISRMEE @ 450
FISREIE

89cm/min

55 0

FEH : 1,700g

BHRtE

Ta 1 45°C
FRXHGEE 1 90%
SUBRIEN 1 720mER]

55 0

55

JZEE D £1x 107 Torr
Ta 1 140°C
SRERFRNT | 168FH

55

< 2.5%

eyt

AMOITH L T 205 hnig
BUEREER © 1,00085R

10

1Ie—1Io 1 /10e (%)
= 24%

M

MeV & THREAN

HRAGEREE © 3x 1072 1x 1043, 1 x 1014

1%x101%, 1% 10%%¢/cm?

RTEE
2/ =077 ~0.80
(at 5> 10%%¢/cm?)

B B Bt

(2)

10MeV 7o b o [E4T

ARG 0 5% 1020, 5% 101!, 5% 1012p/cm?

/=086 ~0.87
(at 5% 101 p/em?)

05,075,10 MeV 7 b >

(3) FERAHARA

5% 10, 5% 1012, 5% 10Mp/cm?

45

B T R ELIN L
7/ 7 =098 ~1.02

(4)

S0 Cotf o

R4 0 109,107,108, 10%rad

7/ =075 ~0.82
(at 10®rad)

MHeEhiE

: E1x1075Torr

100C

AMO (135.3mW/em?)
1,000\

MR
FRGH I :
SEREEM) ¢

k%
4P x 4S

7/ =102

EFLHERD)

Pk 1 20~2,000Hz
IMEEE 120G
SRR

D 48min (X, Y, Z &Hm 165)

4
7 v 7 AIRH

&

fRik& . 20~2000Hz
DEEE 134G (rms)
BERERRT 1 1208

PN

thrsE

M 150G
23 A48 0.35ms
Whmm (X1, X2) &6

- N N

&

B3y 7

—140C+>+100C, 50044 71
+100C

=30C /%

—140°C

N

T: 1 ~10144 2 peeeee-305
101 ~5004 4 2 Jb-veeee 105

7

72—
4P x 4S

»/ m =100

7/ m=102

7/ m=101
~1.02

I ! AFTEROVIVHL (at 0.84V)

1L

I RBRBEOAFEH (at 0.84V)

m | RO YR

7 M

ATHBHSI Gads Bk 302 « (1L « J6H LB - oK - i

DEHE
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® 6. 2x 4cm GaAs KR £ OHVEL

7. 4 x 4cm GaAs KBl tL O

FASEORBEEGL, BEFLFEREELN TS,

CORUBREL 2 tuysA 2 x dem, w200 pm O GaAs
KRR b &, FRARMEL L & LT, SRIARIRCERA S
Nz eiExhs, S, Hrd, GaAs KEEIL tw Q4 oy
A by Ty, BERVECREIL, kb —EAmRELTH
ST BLHAE 4 X 4em © GaAs KEEHEL e ONBERZR 7.
T~

3. GaAs FET™®

M DICHES/MEE GaAs FET 2SK 249 (MGF 1412) ki
+GaAs FET 2SK 250 (MGF 2124) &, HEFI56 45, NASDA o
FHASEEEERS L L CREREY, BRNOEEKEH T
w3, A, Hihd, ChbOEFE -2 ICHREHERERE LT
v, HEBECE AvwbhTns XH (11.7~122 GHz) t5021R
4 DSSPA L% R b 5 T, 3Wosz OEITERRD Gads
FET %#BE% L7, LUF, ©® GaAs FET oFkih, #EAERUMEHHE
€Tk~ 3, V
3.1 EmZE{niks

GaAs FET o@E#i®ib 2 R T 2 oK, v-21vd0502 D
W, BMEH OER T FolFFrunsi—2 ORELER - %o

BAIIC I, RO X 5 BT R T o o
(1) y-afvdoaua OER, BICAEHOERCLTR, 25K
250 THEHID B 5 BHME D SYwIFwdow b REEDEH,
(2) FolFruRsA-2 ORBLICT L TR
(a) 2303 fEICX B 757 O/AEUL (GLFFuT 1E)
(b)Y WL g-b EOREIE
(c) 4-+ ROl

54(224)

(d) Utz Tk DAL

HIC, wLFFvT BHERCRAR A E—ERUFE 707 OKEE
M2 EEBIC, BlwARBE oo 2182 oK, S 1
Eaty (MBE) BEE#EAL o
3.2 HETEHE

W TR A2 v, SSPA JAX#; 3 W iEd)s GaAs FET
(MGFX 35 M 1722) #BE%&L 7.

Fw3 DEE FH1uA54-2 1X, THOLEY TH 5.

& e b IR : 7.2mm
BAf b ¢ 150 pm
= 0.6 pm
Fw A4 1.5x0.8%0.25 mm

MGFX 35 M 1722 ON B R U MEE%2E 8. WART . Fvl X 2
7oK e L, MBE K X 2BEMCE—% 597 EHw, »2
FEIHIE D 7w ic, AFIPORAERIC AT ATHAL 7co A
EREOES, EHEARER R A 2 B dERTE LC EM £
AL, WEBEHE Lo BELEH -T2,

MGFX 35 M 1722 o H$ustE 2 R 9. 1, AHJIEE %R 10.
ICd, 1L7~12.2 GHz o#iif-c, AF) 29 dBm Fc Hi7/J 35 dBm
Bl L, AoRInE ke 0% OMBER b o T, TWTA 2L
SSPA ~OEHaD = 1, GaAs FET sk X h 2 RHINE 1xhse

WKL EREBRL %o

3.3 {zmi

7] GaAs FET %, KESEWELTTS 7cw, DC BV
BLISbic, SEEFkIECE - RY @RS EFGRBAER E 2 2,

. SWBEFE R T 5 72 MGFX 35 M 1722 k2T, RT BifeEmaEbt

(a) # #

| 4,3mm I

ABEAER

6,0mm

7=t FlLa

GaAs FET#»7

(b) HWHEH
8. MGFX 35M 1722 OB LU AHER
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T Vbs=6.5V
2 36} Po 40+ Ips=1A oP%
~ M =
s 3 frea=120GHz
g 34 as|
LI
A2 T Vps=65V
Ips=1A 30+
Pin=29dBm -
3
S
~ 25p lso
Ry
g Radd
450 g R 20} 140 R
Nadd - Eel :
o/o..,o—o—\o a0 2 1 {30 2
hj =
130 R {20 R
) 4
E;;P £
120 & {10 &
2 - 1 {ft : : N e}
117 122 15 20 25 30 35
it -f (GHz) ABBH P (dBm)
9. MGFX 35 M 1722 o ik it 10. MGFX 35 M 1722 > A H 1=
MGF1402 MGFX30M1722  MGFX30M1722 MGFX33M1722 MGFX33M1722 MGFX35M1722
@ > LI> > {/[\/ > X %W {> ST
€29 £z% AET 7 H—b €24 IS wmryri—4 £Z9 55—
o HH H 7 Hh
K 11. X3 RE @ iesEasBEeE o Jowy
KL 7eo RY HilBVEEGRBREE O Sowy MR 11, KR, 5, AREHFE U s 1kl GaAs FET 3, BREREEE

HH W MGF 1402 % FSREC il v, X8 1 W o5z PR ART
MGFX 30 M 1722 % i L 2 Bl ss 2 B, K058 2 W o352 MGFX
3BMI722 % WAL 2 RIEE 2 BIC X 5T, BH4 B Forf Brais
L, TikBic MGFX 35 M 1722 % fllvnCT\n %, MGFX 35M 1722
DA, TIE 7ori—2 KX > TH 30 dBm K x T w3,
BVER BB 12.0 GHe ©, SR OET 5o40 BEFIZH 110°C 1
BLTWD, RN LCoEEE R 2 2nic, 15
ML EDBRB# LM -cH 525, 4,000 BRI 568 L ABE 21
Bt s 2 ) fo~ OEBELRZA 0.5 dB LITH Y, Hikikdb
N\,

L 7w

Blb, ATHIEIEERA D GaAs KBEM £ &, X85 bsuafud ©
SSPA {hiC BB R I %)% GaAs FET 1c 2w T L 7co 0
$1ZX2 X 2em, t JEA 280 pm, ZEHEE)E 17.5% o GaAs KEE
it e ik, NASDA o5 #18 CBEF L. W63 44T L F%
D CS-3 CHEEM L LB h, #HF SR TR © Bk
CAD. BiC, HHIESEFCHMBERET™, tuyrd 2 x 4
cm, ti Bh 200 um OKEF, #E GaAs KEBEM v #BIRL,
FHAL L COBEEZ D - Twa T L 2R L2, &, chb
O GaAs KEFEN e i, ATHEOBEME LB EHENS
YD LWREE NG,

KRS A b Tw 3 XH#E Fsuafivgd @ SSPA fk %Wk L,
TWTA t#b - THHE L DATHBICEE I NG b0 2T
Ndo £7, 4% XY—J8D Gads FET opEifL, a&xhsit
PG EICE > T, X9 REEHAREEE O bsoakod @ SS
PA jL2sEs b 0 & FHI W B,

% £ X &k
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SEH= 7 SA kA —IILDFEEHE=EETTILOBME

#HE H-HE

Lo A #° &

FAFI614E 8 A 13 H, MFETH tva- poFRH LA H-Tory
PICX T, ATHE TCAR ] BEER 1,500 km 0@l ik
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(18 us) o, [T %,

COWPERSE 238 HIBCERR S, 208 B0 1ud0502
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5o —MIC 2% 0 BRI a—oidy BED 3 FE~ 4 B ERERE
BIRT 70, 9-uh0 BEFERT B C LR 21T BEEAREL
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W A7 RETMEFHET Rex 2 TR L 2 © & OBE R,
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