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Abstracts

Mitsubishi Denki Giho: Val. 68, Mo. 7, pp. 38~41 {1994)

Components for Commercial Communications Sateliites

by Yutaka Kazekami & Haruzou Hirose

With strong demand for lower cost satellites for business use, the corpo-
ration is developing cost-competitive equipment capable of providing
the required high performance. The Kamakura Works is developing ten
components for the N-STAR, a communications satellite owned by
Nippon Telegraph and Telephone Corporation (NTT). The article
reports on major technical development items, including a high-
performance solid-state power amplifier that compensates for non-
linearity, a frequency converter with better spurious suppression perfor-
mance, an improved low-noise amplifier using high-electron-mohility
transistors (HEMTs), and a controller for a satellite switching system.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 2~15 (1994)

Space Activities into the 21st Century
by Yasuki Fujita

With the successful launching of the H-1I rocket, Japan is entering a
new era in its space development activities. New advances are expected
in the fields of space environment utilization, energy use, manned space
flight, telecommunications and earth observation. The article reports
on the latest advances in these various fields, especially as relates to the
four areas of low-cost satellite systems, manned space flight, extrater-
restrial power generation and colonization of the moon and other
planets.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 42~46 (1994)

Present Status and Future Vision of Spacecraft System
Development

hy Tetsuo Yamaguchi, Taichi Nakamura, Hiroshi Koyama, Makato Kunugi,
Katsumi Tsukahara & Toshihisa Matsue

Automated systems capable of operating with minimum human supervi-
sion will be a mainstay of future space development activities. The cor-
poration has been developing these technologies since the early 1980s,
and has been contracted for several related projects in the Space Flyer
Unit (SFU) and Engineering Test Satellite VII (ETS-VII}. The article
reports on the corporation’s work in rendezvous-and-docking and
robotics technologies, and other spacecraft systems development. The
article also presents the corporation’s scenario for a space infrastruc-
ture that will support future development in automation technology.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 16~21 (1994)

Earth Observing Satellite
by Masaki Hyana, Nobuyoshi Imura, Kiyoshi Esumi & Takayuki Kasanami

The environmental changes associated with global warming, ozone-
layer depletion and abnormal meteorological events require detailed
monitoring. The article introduces the Advanced Earth Observing Satel-
lite (ADEQS) for which the corporation is the system integrator. The
satellite will collect data to support global environmental monitoring
efforts, and serve as a platform for developing future technologies.

Mitsubishi Denki Giho: Vol. 68, Mo. 7, pp. 47~54 {1994}

A Next-Generation Data-Handling System for Use in Space
hy Hiroshi Anegawa & Shigeyuki Furushima

A space-hased infrastructure, extensive earth-observation network, and
space utilization industry are rapidly developing. The structure of the
new data-handling systems that will comprise this infrastructure will
influence the design of the many systems to which it will interface. The
article describes the conceptual design of a next-generation data-
handling system, and introduces one such system being developed to
support rendezvous-and-docking and space robotics technology for
Engineering Test Satellite VII (ETS-VID).

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 22~27 (1994)

A Remote-Sensing System
by Tsutomu Iwahashi, Toshiaki Uesugi & Takashi Kadowaki

Remote-sensing technology is highly useful for understanding environ-
mental processes and ohserving catastrophic environmental changes
because satellites using this technology can observe short-lived events
around the globe. The article introduces remote-sensing technology
developed for use aboard the Japanese Earth Resources Satellite 1
(JERS-1) and Advanced Earth Observing Satellite (ADEQS), and terres-
trial image-processing technology employed to process data collected.

Mitsubishi Denki Giho: Vol. 68, Na. 7, pp. 55~61 (1994)

Containerless Image Furnace for the Space Station
by Kenji Yoshizawa, Chihiro Tsukishima, Shin'ichi Yoda & Toshihiko Yamawaki

Mitsubishi Electric is developing a containerless image furnace for the
Japanese Experiment Module of the space station Freedom. A
microwave-discharge lamp will heat specimens uniformly, and electro-
static position control will maintain specimens in place with minimal
disturbance. The corporation has developed and qualified a fuzzy-logic
algorithm for position control. An image furnace using a microwave-
discharge lamp as a light source has been verified as providing suitable
capacity for a heating oven. The article reports on these results.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 28~32 (1994)
A Large Deployable Antenna for Satellites

by Tadashi Takana, Michihiro C. Natori, Kazuo Miyoshi, Toshia Inoue & Tatsuhiro Noguchi

The large deployable antenna that will be carried aboard the MUSES-B
science satellite has an innovative structure consisting of wire mesh
over a cable tension truss. The truss is supported by six extendible
masts that deploy to form a reflector dish with an 8m effective diameter.
The Institute of Space and Astronautical Science (ISAS) and Mitsubishi
Electric have optimized the antenna electrical parameters, and resolved
problems in the deployment mechanism and reflector accuracy. The fea-
sibility for the antenna’s use in space has been proven by results derived
from development tests and accompanying studies. The corporation is
now producing the flight model.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 6266 {1994}

A Ranging Instrument for Precise Radar
Tracking at NASDA's Ogasawara Down-Range Station

by Kohei KMorinaga, Osami Sato, Ken'ichi Hirose, Takumi Sate, Fumiyoshi Murase
& Katsumi Kitano

The extremely large size of the H-1II rocket body led to difficulty in
radar tracking due to a poor radio link between the rocket and tracking
stations. In order to improve the reliability of data acquisition during
tracking, an extra ranging instrument was developed for the existing
radar system. As the timing operation of radar transmission became
more complex, new automated timing control equipment was installed
in the Ogasawara precision radar tracking system. Employing a high-
speed analogue-to-digital converter (ADC) and digital signal
processors(DSPs), stable and excellent tracking performance, as well as
suitable operation were achieved. As a result, ranging accuracy was
reduced to approximately 1.2m rms. The flight operations of the H-11-1
F (Feb. 4. 1994) were verv successful.

Mitsuhishi Denki Giho: Vol. 68, Na. 7, pp. 33~37 (1994}

Intersatellite Communications Technology

by Noriteshi Hotta, Hiroyuki Ichine, Hisashi Sawada & Masateru Nagase

The Advanced Earth Observing Satellite (ADEQS), scheduled for
launch in February 1996, will carry an inter-orbit communications sys-
tem (IOCS). The Communications and Broadcasting Engineering Test
Satellite (COMETS), scheduled for launch in February 1997, will carry
inter-orbit communications equipment (ICE). The IOCS and ICE will be
used for the first space test of Japan's planned intersatellite communica-
tions network, which will transmit actual satellite control commands.
The tests will include a Ka-band link with the capacity to relay data at
the high rate of 120Mbps. The article reports on the design studies and
current development status of IOCS, ICE, the auxiliary system, and the
intersatellite communications protocol.
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Abstracts

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 84~89 (1994)

The Development of a 16-Bit Microcomputer with Flash
EEPROM

by Hiroshi Ueki, Sachie Kuroda, Kosei Higuchi, Hiroyuki Ikeguchi & Nobuyuki Yasuki

The corporation has integrated fabrication processes for 1.0um micro-
processors and 1Mbit flash memory devices, and developed a 16-bit
microcomputer with built-in flash EEPROM. The MELPS 7700 Series
M37710F4BFP has a serial I/O function especially for flash memory re-
programming that simplifies ROM updates while maintaining the per-
formance of previous microprocessors fitted with mask ROM or
EPROM devices.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 67~71 {1994)

A Feeder Link Earth Station for ETS-VI

by Shigeru Kimura, Hiromitsu Wakana, Yoshiaki Suzuki, Tomohiro Fujiwara
& Masashi Nagaoka

Mitsubishi Electric has delivered a Ka-band antenna, transceiver equip-
ment, telemetry command terminal and personal computers for the
Engineering Test Satellite VI (ETS-VI) earth station feeder link operat-
ed by Communications Research Laboratory of the Ministry of Posts
and Telecommunications. ETS-VIis scheduled for launch in summer,
1994. The personal computers will be used for operating satellite experi-
ments.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 90~94 (1994)

A 16-Bit Microcomputer with an lIC Bus Interface
by Kenji Oonishi, Masato Koura & Kouji Furuta

Now that the IIC bus standard for control of TV, VCR and other AV
equipment has been widely accepted, a market has developed for micro-
computers with an internal IIC interface. The article introduces the
M37709 M4L xxxHP 16-bit microprocessor with a built-in IIC bus inter-
face, clock synchronous parallel interface, serial I/0O port with FIFO
buffer and other telecommunications support functions.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 72~77 (1994)

275kV Underground Substation Equipment for the Matsugae
Substation of the Chubu Electric Power Co., Inc.

by Kazuo Takemoto, Norishige Miyamoto, Atsushi Kudo, Shoji Nakatsuka & Katsumi Kondo

Ultrahigh voltage underground substation equipment for use in the cen-
ter of the city was delivered to the Chubu Electric Power Co., Inc. and
entered service in December 1993. Dramatic size reductions were
achieved through a transformer and reactor that use a common shell-
type core, and a phase shifter with a two-phase shell-type core and
transverse construction to fit the room dimensions. The cooling system
to be integrated for both the substation equipment and underground
cables has been simplified and its efficiency boosted.

Mitsubishi Denki Giho: Vol. 68, Ne. 7, pp. 95~99 (1994)

MELSIM Intelligent Monitoring System
by Noritaka Egami, Keisuke Ichieda & Toshiaki Nakahara

Personal computers and sequencers are coming into notice in addition
to distributed control systems in small-scale process automation. The
corporation has developed and commercialized the MELSIM man-
machine interface for monitoring and control of MELSEC Series A se-
quencers. MELSIM offers realtime performance and open design, and
can be used to assemble cost-effective monitoring and control systems.

Mitsubishi Denki Giho: Vol. 68, No. 7, pp. 78~83 (1994)

The Mitsubishi High-Speed Data Access System

by Toshio Matsumoto, Akira Ogawa, Manabu Yoshida, Masataka Kawaguchi
& Yasuo Segawa

Most conventional database software products lack the ability to per-
form non-indexed queries in large databases. The corporation has
developed a commercial high-speed data access server and referencing
software that can retrieve desired records from among hundreds of
thousands within one minute. The server software can be accessed from
a personal computer or workstation via LAN.
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OPS
SWIR

: Optical Sensor
: Shortwave Infrared Radiometer
JERS-1 : Japanese Earth Resources Satellite- 1

AVNIR : Advanced Visible and Near Infrared Radiometer
ADEOS : Advanced Earth Observing Satellite
MTF : Modulation Transfer Function

ASTER ! Advanced Spaceborne Thermal Emission and Reflection Radiometer

Wkt

MSR SAR AMSR
AR MOS-1 JERS-1 ADEOS-1II
AT LR 1987-2, 1990-2 1992-2 1999-2
B L R 23.8 314 1.275 6.6 10.65 18.7 23.8 36.5 89.0
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g ¢3lkm | ¢ 21km 18X 18m 70X51km | 45X38km | 25X26km | 24X25km | 14X14km | 6 X10km
BRE (km) 320 75 21,500
ik TR R U AR, IR - IR IRP R TR
F7FT4THC ) — 35 —
S/A (dB) — =14 i
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B & (ke 54 228 250
¥ MSR : Microwave Scanning Radiometer SAR : Synthetic Aperture Radar

MOS-1 . Marine Observation Satellite- 1

JEe—lrtr o7y

‘

AT 5 a8tE - B - P

AMSR : Advanced Microwave Scanning Radiometer
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