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Abstracts

Mitsubishi Denki Giho: Vaol. 67, No. 5, pp. 23~26 (1993)

Magnetic Films for Magnetostatic Wave Devices

by Mikio Watanabe, Hajime Takeya, Akio Hori, Takao Sawada, Masashi Okabe
& Hideki Asao

Y ttrium iron garnet (YIG) single-crystal magnetic films have small
propagation loss in the microwave range, and their magnetic-resonance
frequencies can be varied widely through applied magnetic-field inten-
sity. This report discusses control of the saturation magnetization and
lattice constant of YIG films through a substituted element. It also
touches on the temperature characteristics of the magnetic resonance
frequency, including the effect of the anisotropy magnetic field. Trial-
fabricated YIG films have excellent crystallinity and resonance charac-
teristics, leading to the expectations that the films will find applications
in magnetostatic wave devices.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 2~4 (1993}

The Present and Future of Materials Technology

by Tamotsu Nomakuchi & Yasushi Yamamoto

At Mitsubishi Electric a wide variety of materials are used in products
ranging from aerospace equipment to consumer appliances. Materials
technology is closely related to product reliability. Advances in this
area provide the occasion for breakthroughs in other technologies. In
the future, materials are expected to play important roles in the devel-
opment of ultra-large-scale integrated devices to support our
information-oriented society and resolve problems involving energy and
the global environment. The article introduces current materials tech-
nology activities at Mitsubishi Electric as well as trends in this area as
it enters the stage where the designing of structures and functions at the
atomic-level are being pursued.

Mitsubishi Oenki Giho: Vol. 67, No. 5, pp. 27~30 (1993)

An Arc-Resistant, Low-Temperature Hardened Ceramic
Insulating Material

by Kazuharu Kato, Hiroshi Adachi, Kosaku ikeda & Tadaki Murakami

A ceramic insulating material capable of being formed into complex
shapes and hardened at low temperatures has been developed. Its char-
acteristics include heat resistance to temperatures of near 1,000°C and
excellent arc resistance (more than 420sec). The material employs a new
metal phosphate compound as an inorganic binding agent, can be har-
dened under 200°C, and can be molded without sintering. The size
shrinkage after hardening by heating is minimal, so that molded parts
with good dimensional accuracy can be casted using a metallic mold.
These features allow application of the material in the are-
extinguishing chambers of low-voltage electromagnetic contactors.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 6~8 (1993}

Improvement in the Superconducting Properties of Metal
Oxide Superconducting Wires

by Shoji Miyashita, Yoshio Kubo, Takayuki Nagai, Fusaoki Uchikawa, Shiro Nakamura
& 0samu Taguchi

Research and development aimed at improving the performance of
superconducting wires is described. Nb;Sn superconducting wire for use
in pulse coils was subjected to new rapid-heating treatment, improving
the magnetic field dependence of the critical current. Bi-based 2223
-phase tape prepared using the powder-in-tube method was used in
studies on producing a single phase and crystal orientation; a trial-
fabricated pancake coil successfully produced magnetic fields of 0.8T at
4.2K and 0.4T at 20K.

Mitsubishi Oenki Giho: Vol. 67, No. 5, pp. 31~38 {1993}

New Printed Circuit Board Products and Recent Technical
Trends

by Yukio Oda, Makoto Shimanuki, Ryoichi Yamazaki, Masanobu Kohara & Hideki Tsuruse

The article describes recent engineering trends in printed circuit boards,
recounts the history of printed circuit boards at Mitsubishi Electric, and
describes new products. The new products described are a printed cir-
cuit board based on a heat-resistant base material, hybrid heat-resistant
resin (HHR), a printed circuit board coated with an electroless solder to
improve soldering reliability during mounting, a “subway” printed cir-
cuit board designed for use with high-density patterns, and a copper
polyimide printed circuit board for use with multichip modules (MCMs).

Mitsubishi Denki Giho: Vel. 67, No. 5, pp. 9~13 (1993)

z-Conjugated Polymers for Optical and Electronic Devices

by Hiroshi Koezuka, Akira Tsumura, Tetsuyuki Kurata, Hideharu Nobutoki,
Hiroyuki Fuchigami & Kouji Hamano

This paper focuses on z-conjugated polymers and reviews their optical
and electronic features, including a discussion of their applications as
semiconductor and nonlinear optical materials. In such applications as
semiconductors, thin-film transistors (TFTs) employing z-conjugated
polymers have achieved carrier mobilities comparable to those of amor-
phous silicon TFTs. The current status of their features as nonlinear
optical materials, as well as their effectiveness to improve molecular
orientation using molecular beam evaporation, are reported.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 39~42 (1993}
Copper Alloys for Electronic Parts

by Kenji Kubozono, Toshihiro Kurita, Hisatoshi Ito & Keizo Kitakaze

With the current trends toward more reliable surface mounting of ICs,
connectors and other electronic components, various advanced features
have also been required of the copper alloys used in them. Thearticle
introduces the following new products recently developed to meet these
needs: copper alloy with high strength and high dielectrical conductivity
allov, copper-alloy wire with excellent corrosion resistance, reflow
solder-plated products with excellent plating reliability and surface-
enhanced products with excellent contact stability.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 14~18 (1993}

High-Dielectric-Constant Materials for Next-Generation
DRAM Capacitors

by Kazunao Sato, Hisao Watarai, Tetsuo Ogama, Keisuke Manba & Takashi Higaki

RF sputtering was used to prepare the perovskite oxides SrTiO, and
(BaySr,_x)} TiOy in thin film form, and the suitability of these films as
highly dielectric materials for use in capacitors in DRAMs was studied.
These films exhibited excellent properties (teq = 1.0nm, leakage current
density £10°%A/cm?), enabling flattening of the memory-cell structure
of next-generation DRAM devices. By controlling the grain size, compo-
sition and other film parameters, it was found that polarization rever-
sal, which causes fatigue, can be limited.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 43~46 {1993)

A Ferrite Device for High Resolution Display and EMC
Applications

by Hironobu Tsutsumi, Akira Saito, Ryuji Tanaka & Jun [noue

Among the electromagnetic ferrite devices supporting the development
of information-processing equipment, the article focuses on devices
related to video equipment and noise reduction, and introduces R&D by
Mitsubishi Electric in these areas.The former is discussed with respect
ta new technology emphasizing material properties and part shapes; the
latter involves new products and technology coping with diversifyving
EMC-related technology. These devices are expected to grow more
important with the further development of electronic equipment and the
accompanying intensification of agsociated regulations.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 19~22 (1993)

Photoresist Materials for Excimer-Laser Lithography

by Shigeru Kubota, Teruhiko Kumada, Hiroshi Koezuka, Tetsuro Hanawa
& Hiroaki Morimoto

Positive chemical-amplification photoresist materials which can be
used in excimer-laser photolithography, as well as a process for resist
application that enables reliably stable pattern formation, were devel-
oped. By developing a base resin with a protective group for part of the
molecule using an acid substitute reaction, formation of 0.3z m line-and-
space patterns and 0.354m contact-hole patterns was possible. In addi-
tion, dry-etching durability comparable to or surpassing that of the
well-tested novolac i-line resists was obtained.
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Abstracts

Mitsubishi Oenki Giho: Vol. 67, No. 5, pp. 69~73 (1993)

Open Network Support for Small Business Computers
by Takayuki Hasegawa, Yasuhiro Kohata & Kiyoshi Tomizuka

As part of efforts to enhance the functions of open networks based on
the Mitsubishi MELCOMS80/GS family of small business computers, a
function for linking with other computers through the TCP/IP protocol
was added. As a result, high-level links with the personal computers of
other manufacturers and UNIX workstations, in addition to the corpo-
ration's MAXY lineup, are now possible, adding more freedom to sys-
tem construction by the user. Among the products providing these func-
tions, the article focuses on the M4324 emulator in particular, and
describes its operation and architecture in detail.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 47~51 (1993)

Design and Application Technologies for Advanced
Composite Materials

by Toshio Ono, Kazuo Kawakami, Shin Utsunomiya & Toshiyuki Sugano

Advanced composite materials (ACM) typified by carbon-fiber-
reinforced plastics (CFRP), which combine carbon fibers and epoxy
resin, have high specific strength and rigidity as well as low thermal
expansion. Because of this they are being used in space, aeronautics,
construction and numerous other areas of industry. Mitsubishi Electric
has been engaged in ACM development and application since the 1970’s,
and has applied them in aerospace and electronic equipment. The arti-
cle introduces the recent state of development and application technol-
ogies.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 74~79 (1993)

The Functions of the "Apricot” Series of Mitsubishi
Client-Server Computers

by Shigeyuki Yamaguchi, Fumikazu Akima, Minoru Yoshida & Kenji Ohtaka

With the appearance of Mitsubishi's Apricot series of client-server com-
puters (high-performance, large-capacity FT servers, XEN-LSII and LS
Pro for multimedia work stations), system integrating products (a net-
work 0S8, FTMANAGER, FOAS/CS) making use of the hardware func-
tions of these systems were also released. The article describes the func-
tions of these new products in the light of recent technical trends.

Mitsubishi Denki Giho: Vol. 67, Mo. &, pp. 52~56 (1993)
A Thyristor Starting Device for Thermal Power Stations

by Hideo Kimura, Kenji Ueda & Masaru Toyoda

Competition to develop large-capacity gas turbines is currently on the
rise, but inadequate starting devices using conventional starting
methods restrict development. This paper reports the development of a
new thyristor starting device. At the time of starting a gas turbine, a
series of operations (ignition, combustion and acceleration) take place.
During this interval, the enormous variations in load torque characteris-
tics make it difficult to control the output of the starting device. A load-
commutating inverter (used in the starting device) and the generator
exciting device were combined to acheive optimal control and smooth
operation. The new device was installed in domestic thermal power sta-
tions last year and has proved effective.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 80~85 (1993)

A Tutoring System Incorporating the Use of a Facsimile
Machine

by Jun'ichi Kagawa, Jun Enda, Toshiya Okamoto, Tsutomu Takayanagi & Takuya Tamura

A facsimile learning system was constructed in which an optical-disk
filing function was added to a Mitsubishi MELFANET facsimile
machine. This is a communication network system linking a facsimile
machine in the home of a student with the facsimile at a private prepar-
atory school. This system was delivered to Kvodai Academy Co., Ltd.
and has been in operation since December 1992. By adopting an
automated number selection method for search keys in filing, printed
problem forms can be rapidly filed on an optical disk.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 57~62 (1993)

A Fully Integrated Supervisory Control Room for The Electric
Power Development Co.’s Most Recent Control Station

by Hideyuki Yanagita, Kazuhiko tto, Shin'ichi Fujita, Takashi Tanaka & Hidetomo Kugo

A supervisory control room was designed with emphasis on the psycho-
logical and physiological needs of human operators in addition to ordi-
nary ergonomic considerations. Design priorities were a comfortable
working environment, creative and advanced features, and monitoring
and operation functions. In order to specify detailed design concepts, the
equipment placement, equipment design, interior design and lighting
plans were studied. As a result, an environment which is not only func-
tional but also comfortable with respect to human senses was created.

Mitsubishi Denki Giho: Vol. 67, No. 5, pp. 86~90 {1993)

Multimedia Communications System for Mitsubishi
Corporation

by Hitoshi Masuda, Kouichi Sada, Takeo Sasaki, Norio Takahashi & Hitoshi Tanaka

Amid mounting demands for more sophisticated information-commu-
nication systems, a multimedia communications system which uses a
message handling system (MHS) protocol to merge telegraph, facsimile
and electronic mail in a private network was developed for Mitsubishi
Corporation. Full-scale service began in May 1992. This system enables
communication using different media while remaining transparent to
the user. Nodes are installed in Tokyo, New York and London to make
the base of Mitsubishi Corporation’s worldwide communications sys-
tem.

Mitsubishi Denki Giho: Vol. 67, Mo. 5, pp. 63~68 (1993}

A Facilities Management System Incorporating Map
Information

by Haruo Nakamura & Ken'ichi Mori

Recent vears have seen progress in the construction of public facilities,
including the advancement of potable water and sewage systems. These
facilities grow more dense and complex with each passing year. A
means for their efficient maintenance and management, and for man-
agement of information describing the current state of such facilities,
are essential. Utilizing the Mitsubishi Facilities Information Manage-
ment Systent, 4 map information support management system was con-
structed for use with waterworks facilities under municipal control.
This system reduces the volume of information required for input by
imaging existing maps and combining raster mapping and optical filing.
The article summarizes the features of this system.
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