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Abstracts

Mitsubishi Denki Giho: Vol. 62, No. 11, pp. 28 ~ 31 (1860)

An 825nm Inverted-Inner-Strip Laser Diode with a p-GaAs
Buff Layer Grown by MOCVD

hy Tetsuya Yagi, Kazuyoshi Hasegawa, Voichiro Dta & Hideyo Higuchi

This I°SPB laser diode has been developed for use as alight source in optical-
disk drive {ODD) systems. The laser is grown by MOCVD, which ensures
good uniformity, and correspondingly good productivity has been achieved.
The devicelases at 825nm (standard wavelength) and,among characteristics
suitable for ODD systems, includes a maximum light output power greater
than 35mW (CW), a small astigmatic distance less than 6xm, and an
improved optical S/N ratio. Deviations in performance characteristics, such
as the full width at half maximum for the far-field patterns, are also small.
The MTTT at 60°C and 30mW (CW) is estimated at over 20,000 hours.

Ritsubishi Denki Giho: Vol. 62, No. 11, pp. 2~ 5 (1988)
System Trends and the Scope of Semiconductor Technology

by Masao Yoshitomi

Semiiconductors have achieved remarkable progress, keeping pace with the
high growth rates of the entire electronics industry. Progress in semiconduc-
tor technology has been particularly remarkable. The advent of new semi-
conductor “seeds” as a result of technological progress first fulfills current
systemn needs, then gives birth to new breakthroughs and so in turn to cor-
responding advances in systems. The article treats the interaction between
systems and semiconductors, illustrating this primarily with the impact
of semiconductor developments on the increasing trend lor systems to use
digital processing.

Mitsubishi Denki Giho: Vol. 62, No. 11, pp. 32~ 35 (1988)
A High-Performance Transistor Module

by lkunori Takata & Yoshiharu Yu

The article introduces a high-performance transistor module and its struc-
ture, technical background, and performance. The module was successfully
developed and marketed to meet market needs for smaller, more efficient,
low-cost power supplies and motor controllers for general-purpose inverters,
AC servo systems, numerically controlled machines, and inverters for air
conditioners, etc. The new module’s performance characteristics include a
high short-circuit withstand rating highbeta, and improved safe operation

area (SOA).

Mitsubishi Denki Giho: Vol. 62, No. 11, pp. 6~ 11 (1888)
A Voice Recording and Generating System for Telephones

by Tsutomu Biki, Jun'ichi lwana, Voshinori Hayashi & Kazuo Kusunoki

The article introduces a new voice recording and generating systern consist-
ing of an M37450 Series 8-bit high-speed single-chip microcontroller with
built-in analog-to-digital and digital-to-analog converters, a dynamic RAM,
and newly developed system-dedicated recording and generating software.
The use of the single-chip microcontroller under software control enables
parallel execution of recording and generating, and facilitates other forms of
system control. This enables a highly expandable and flexible system to be
configured with the minimum of components.

Mitsubishi Denki Giho: Vol. 62, Mo. 11, pp. 36 ~ 39 (1988)

A High-Reliability Al/TiN/PtSi/Si Metalization System
by Atsushi Tominaga, Kenji Saito, Yoshikiro Hirata, Yuzo Irie & Masao Yoshizawa

Titanium nitride (TiN) is attracting attention as an effective barrier metal to
prevent the diffusion of aluminum into the silicon substrate in the produc-
tion of a wide range of devices, from standard bipolar-logic ICs to the most
advanced DRAMs and other LSIs. The authors have developed a highly
reliable metalization system using AL/TiN/PtSi/Si electrodes. The char-
acteristics of the TiN layer, formed by reactive sputtering, are strongly
dependent upon the partial pressure of nitrogen, with corresponding varia-
tions in the barrier effect. These differences were clarified by X-ray diffrac-
tion analysis of the components. Not only is the barrier effect higher than
with conventional devices but tests of the system’s applicability to device
production and other tests also confirmed its high reliability.

Mitsubishi Denki Giho: Vol. 62, No. 11, pp. 12~ 17 (1988)

The Development of an LS| Kit for Home-Use Digital Video
Systems

by Kunihiro Yamada, Makoto Morishita, Noritaka Masuda, Hisanori Hamano,
Yoshimitsu Makajima & Yukihisa Naoe

The extension of digital video signal processing to video equipment for the
home has already begun. This is resulting in images and sound of a quality
that could not have been achieved with analog techniques, and a diversity of
new functions. The article introduces Mitsubishi Electric’s pioneering work
in developing an LSI kit using field memories for digital processing withina
single field, which is rightly seen as the first step toward the digitalization of
all video processing. It describes the development of systems and LSIs based
upon research performed at the Corporation’s Consumer Electronics Deve-
lopment Laboratory.

Mitsubishi Denki Giho: Val. 62, Ho. 11, pp. 40 ~ 45 (1880)
Testing for Mixed Analog and Digital Integrated Circuits

by Teruaki Ogata, Vasuo Fujiwara & Yuko Sudo

Mixed ICs, containing both analog and digital circuits, are an eflective
means of increasing the added value of systems in which they are used, and
their production is rapidly increasing. However, there are no generally
accepted definitions of such mixed ICs. The article categorizes mixed ICs
with respect to testing techniques, and cites applications. It also deals with
the problems of testing mixed ICs and of standardizing tests, and introduces
the MTX] tester.

Mitsubishi Denki Giho: Vol. 62, Ho. 11, pp. 18~ 21 (1908)
A Versatile Memory with 256K OTP ROM and 16K SRAM

by Osamu Ueda, Shinichi Mori, Hirao Yamamoto, Kikuo Muramatsu & Toshifito Koyama

Mitsubishi Electric has developed the M6M72561] as a versatile memory
device ideal for microcomputer systems, with 256K OTP ROM and 16K
SRAM on a single chip, along with an 8-bit counter, and an I/0 port. Avail-
able in a 68-pin PLCC package, it has a wide range of operating tempera-
tures and is designed for applications in automobiles and office automation.
A socket adaptor is provided to enable available ROM writers to program
the OTP ROM, and other features intended to increase functionality and
ease of use include the ability to switch ROM and RAM between 8-bit and
16-bit operation.

Mitsubishi Denki Giho: Voi. 62, No. 11, pp. 46 ~ 49 (1980)
A Reliability-Evaluation System for LSI Processes

by Jum’ichi Mitsuhashi & Takayuki Matsukawa

To achieve high reliability in the production of LSIs that are highly integrat-
ed and perform many functions, the reliability of the individual structural
elements, and of each of the test element groups (TEGs) must be evaluated
and the results reflected in the production process. Mitsubishi Electric has
developed a fully automatic reliability-evaluation system, operating under
computer control, for application to a number of individual processes for
an LSI. The system efficiently acquires accurate reliability data, and the
flexibility of its data-processing capabilities allows additional reliability
parameters to be added readily, ensuring system expandability.

Mitsubishi Denki Giho: Vol. 62, No. 11, pp. 22~ 27 (1908)

An Original 16-Bit Microcomputer for Automotive-Engine
Control Systems

by Shigea Mizugaki, Kikuo Muramatsu, Toshiaki Tayama, Masayuki Masuda, Hitoshi Endo
& Isao Inoue

This microcomputer was specifically developed for the large automotive-
engine control-system market. Using 1.3um rule high-performance silicon
gate CMOS technology, it includes a 16-bit CPU, powertul pulse output-con-
trol and input-measurement functions for timer systems, an analog-to-digital
converter with 10-bit resolution, etc., integrated onto one chip. It is ideally
suited for real-time control applications.
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Abstracts
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Mitsubishi Denki Giho: Vol. 62, No. 11, pp. 64 ~ 67 (1988)
The FA-6000 Series Hub-Machine Type Facsimiles

by Yoshitsugu Tsuji, Masaru Kaneta, Tetsuro Nakayama, Rikihisa ishihara
& Yoshio Yamanaka

First announced in 1987, the MELFAS FA-6000 series was designed to
extend the Mitsubishi lineup of multifunction, high-performance G-Il facsi-
mile machines. The FA-6600 is a network-oriented model, in which memory
is used for multiple transmissions. The FA-6500is better suited to handle the
high-volume transmission and reception required for practical use in a net-
work hierarchy. The FA-6800 is the Corporation’s first plain-paper facsimile
using a laser printer. The article gives details of these models.

Mitsubishi Denki Giho: Vol. 62, No. 11, pp. 5D ~ 55 (1908)
Three-Axis-Controiled Stabilizers for IRCSD Cameras

by Hiroshi Shimamura, Hisao Amitani & Hiroshi Asano

Mitsubishi Electric has developed and marketed two types of three-axis-
controlled stabilizers for the Maritime Safety Agency for use on board ships
to provide high-quality infrared-camera images with a high stabilization
accuracy of 0.2° despite ship rolling, pitching, yawing, and vibration. One
product uses coordinate transformation with the strap-down method and the
other incorporates a gyroscope (to detect angular velocity in inertial space)
in a control loop for the stable-platform method.

Mitsubishi Denki Giho: Vol. 62, No. 11, pp. 68 ~ 73 (1988)

The Design and Fabrication of a Thin-Fiim Perpendicular
Magnetic Head

by Hisatoshi Kishi, Toshiya Sakata, Shinji Tanabe, Tatsuo Dzeki & Satsuki Moriizumi

The asticle describes a new type of thin-film magnetic head developed for
perpendicular magnetic recording in a rigid-disk system. The maguetic
circuit of this head was optimized by magnetic-field analyses. CoZrNb
amorphous film, which offers high permeability and saturation magnetiza-
tion is used for the magnetic poles. A inorganic insulator was developed and
applied for head fabrication. The combination of this prototype head and
a newly developed double-layer sputtered disk resulted in a tremendous
improvement in the recording density comparing with conventional
magnetic recording systems.

Mitsubishi Denki Giho: Vol. 62, No. 11, pp. 56 ~ 59 (1988)

The Application of the GPS Navigation System to Spacecraft
Autonomous Navigation

by Hiroshi Koyama, Yukiko Yoshimoto & Norimasa Yoshida

In order to investigate the feasibility of the intended application of the GPS
navigation system to the next generation of spacecraft, the ground tests and
software simulations described in the article were performed. By using
signals from GPS satellites, the ground tests were able to confirm the various
functions involved in GPS signal processing, and to acquire basic data on
navigational performance. The software simulator was designed to evaluate
the performance of the GPS navigation system in space. It confirmed the
appropriateness of the navigational algorithm developed for the next
generation of spacecraft.

U DO

Mitsubishi Denki Giho: Yol. 62, Mo. 11, pp. 74~ 77 (1988)
A Knowledge-Based Input System for Power-Distribution Maps

by Nobuchika Inoue, Nobuyuki Chikada, Akira Maeda, Yoji Maeda, Koji Wakimoto
& Mitsuhide Shima

Electric-power utility companies use an enormous number of drawings in
managing power-distribution equipment, electric lines, electric poles, etc.
As management tasks are increasingly automated, the need arises for sophis-
ticated technology that can handle such drawings and maps. The article de-
scribes how we have applied knowledge-processing to develop a system that
allows for the automatic input of complex power-distribution maps. To
ensure that the graphical data can be accessed by other systems, it also
provides for the automatic updating of the positions of electric lines, poles,
etc.

Mitsubishi Denki Giho: Vol. 62, Mo. 11, pp. 6D ~ 63 (1988)

An Expert System for Missile Aerodynamic Design
Databases

by Masayuki Katayama, Yoshiko Watanabe & Yoshikuni Saito

The article describes an expert system developed by Mitsubishi Electric to
support the aerodynamic design of guided missiles by rapidly ascertaining
the aerodynamic characteristics of the missiles and thus to reduce the time
required for their development.

The system consists of three subsystems: the system control program, the
aerodynamic database, and the graphic output program. Itis able toinfer the
optimum shape for a missile from the required performance specifications.
The aerodynamic database is based on the U.S’s DATCOM, with additions
from the UK ’s ESDU and from experimental data obtained using the Mitsu-
bishi Electric Trisonic Wind Tunnel.
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