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Abstracts

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 24~27 (1992)
A Semiconductor Acceleration Sensor

by Masahira Tsugai, Takashi Sesekura, Toru Araki, Masanori Yamamoto & Masayoshi Onishi

The corporation has developed a strain-gauge-type semiconductor ac-
celerometer for use in anti-skid brake systems. A temperature-
compensation circuit enables the device to provide a stable, precise out-
put with minimal temperature dependence. Oil damping is employed to
enhance shock resistance. The article introduces the construction, prin-
ciples and features of this new device.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 2~4 (1992)

A Survey of Automotive Electronics Technologies

by Kazumitsu Hironaka

Automotive electronics technology is an important element in address-
ing environmental protection issues and responding to other societal
demands while realizing an attractive feature mix for new model cars.
Advances in control technology are driving improvements in emissions
control and fuel economy; the development of collision-avoidance tech-
nology is leading efforts toward safety improvements, and navigational
systems are the major advance in car information technology. These
advances will increasingly involve integration of on-board electronics
with external support networks.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 28~ 32 (1992)
Trends in Mobile Communications

by Tomoji Ichinose, Atsumi Koyama, Kazumi Sato & Kazuhira Aou

Mobile communications technology includes services ranging from
wireless systems for taxis to pocket pagers. The article discusses trends
toward smaller, digital products as exemplified by the NTT Mover cel-
lular telephone. With the advent of new standards for personal commu-
nications, development of products such as second-generation simplified
portable telephone systems is underway, promising communications
qualitatively different from car telephones.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 5~9 {1992)
An Airflow Sensor for Automobiles

by Yuji Kishimoto & Yasuo Tada

An airflow sensor with dramatically improved capabilities has been
developed. The measurable range of the Karman Vortex airflow sensor
element has been increased by a factor of 200 through use of improved
streamlining and a highly sensitive vortex pressure sensor. The heat
resistor airflow sensor element employs a heating element with a new
structure to reduce loss of accuracy due to element soiling. In addition,
more plastic components have been introduced. The device retains accu-
racy within =29 after 200,000km, and is light in weight at 280g.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 33~ 36 (1992)
A Voice Recognition System for Automobiles

by Yoshiharu Morihira, Mitsuo Shimotani & Kazuma Kaneko

The authors investigated voice-recognition algorithms with band-
specific noise filters for automotive use and developed a system for use
in a voice-activated car telephone systen. The system was tested with a
tape recording of eight people speaking 20 words at five different S/N
levels. The voice recognition rate was 92.19, with an error rate of 3.8%
ata 6dB S/N level. The article also introduces a voice-activated tele-
phone system using this equipment.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 10~13 {1992}
An Optical Fuel Composition Sensor

by Kenji Dgawa & Hiroyoshi Suzuki

An optical fuel composition sensor has been developed that measures
the refractive index to determine the methanol content of methanol-
gasoline composite fuel, and to detect the 509 distillation temperature
(T50) of gasoline. The sensor measures the refractive index using a
semiconductor element to detect the position of an optical spot from a
light source that passes through a clear cell containing the fuel. The
position is output as an analog voltage signal. The sensor is mainte-
nance free and operates over a wide temperature range.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 37~43 (1992)

The Application of a Geomagnetic Sensor

By Takashi Osawa, Kazufumi T hima, Hidehiko Kinoshita & Hidetoku Takita

Geomagnetic sensors are among the most widely used magnetic sensing
devices. The corporation has developed a compass for motor vehicle use
and employed it in two commercial products. One is a navigation sys-
tem employing the compass to implement vehicle self-locating func-
tions. The other is an automatic magnetic field canceling system that
prevents image rotation and color smear in color CRTs.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 14~18 (1992)
Quality Assurance for Automotive Electronic Control Units

by Kazuhiro lkehuchi

The reliability of the electronic control unit for modern vehicles affects
the reliability of the entire vehicle. The article reports on methods for
ensuring the reliability of these control units, especially procedures used
during equipment development.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 44~ 48 (1992)
An Air Purifier

by Dsamu Yatsuki, Toshio Yamamoto, Yukio Nishimoto & Sotsuo Miyoshi

The corporation has developed a commercial air-filtration and air-
freshening system for vehicle interiors with dramatically improved
deodorizing performance. The unit consists of a high-voltage electros-
tatic dust collector combined with an activated-charcoal deodorizing
system with a honeycomb configuration. The dust collector has an
optimized air inlet configuration giving better performance than previ-
ous units in more compact dimensions. The deodorizer realizes five
times the effectiveness of previous technology.

Mitsubishi Denki Giho: Voi. 66, No. 9, pp. 19~23 (1992}

An Electrically Driven Power-Steering System
by Shun’ichi Wada, Tadayuki Hara, Shin'ichi Koge & Katsumi lzawa

Mitsubishi Electric is mass producing an electrically driven power-
steering system that offers better fuel economy, easier installation and a
wider range of control parameters than hydraulic units. Because steer-
ing is fundamental to safe vehicle operation, the system has been
designed for high reliability to ensure steering system availability. The
article describes the systen features, performance and control concept,
along with the constituent components and their fail-safe design fea-
tures.
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Abstracts

Mitsubishi Denki Giho: Vel. 66, No. 9, pp. 63 ~66 (1992)

Visible Laser Diodes for Optical Disk-Drive Systems
by Satoshi Arimoto, Hitoshi Watanahe, Takeshi Kamizato & Takashi Nishimura

The authors have investigated use of multiple quantum barriers and a
strained active layer to implement high-output visible-band (red) Al-
Galnl laser diode light sources for recording on next-generation high-
density optical disk media. These studies have led to the fabrication of
high-output transverse-mode visible lasers with dramatically reduced
threshold current density, fundamental mode operation up to 50mW,
and output over 40mW maintained at a temperature of 90°C.

Mitsubishi Denki Giha: Vol. 66, No. 9, pp. 49~51 (1992)

R&D Trends in Semiconductor Lasers
by Kenji tkeda

The article surveys trends in R&D on semiconductor lasers for specific
applications. Recent developments include visible output, higher output
levels, variable-wavelength output, higher operating speeds and lower
distortion. New device configurations have appeared, including laser
arrays and integrated optical devices. These improvements result pri-
marily from the development of quantum wells and quantum barriers
and from the use of strained active layers. The structures are im-
plemented by advanced high-precision molecular beam epitaxy (MBE)
and metal organic chemical-vapor deposition (MOCVD) techniques that
can fabricate layers as thin as a single laver of molecules.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 6770 {1992)
Materials Technologies for Quantum Effect Devices

by Norio Hayafuji & Yuji Okura

The authors have investigated application of metal-organic chemical-
vapor deposition techniques for the fabrication of multilayer AlGaAs
quantum wells, and multilayer AIGalnP quantum barriers for use in
laser diodes. Highly uniform epitaxial growth technology was devel-
oped capable of fabricating a 20-layer quantum well on a 3” wafer with
a thickness with 1nm and a composition with 0.01. Multilayer quan-
tum barriers were verified to exhibit electrical wave blocking effects,
and were applied to laser diodes to achieve dramatic reductions in
threshold current density.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 52 ~55 {1992)
A1.3um Fabry-Perot Laser Fabricated by MOCVD and LPE

by Kazuomi Yoshida, Hideyo Higuchi & Hitoshi Mizuochi

The authors have fabricated a [.3um Fabry-Perot laser with a p-
substrate partially inverted buried heterostructure (PPIBH structure)
using metal-organic chemical-vapor deposition (MOCVD) and liquid-
phase epitaxy (LPE) techniques. MOCVD has realized improved layer
thickness and composition control, yielding lasers with less than half of
the variation in properties than previous devices. The new laser is seen
as a promising candidate for use in optical-fiber-based subscriber net-
works, where suitability for mass production and low unit cost are vital
criteria.

Mitsubishi Denki Giho: Vol. 66, Neo. 9, pp. 71~ 74 (1992)

A Super Low-Noise HEMT for BS Converters
by Kenji Hosogi, Hirofumi Nakano, Hiroyuki Minami, Ryo Hattori & Takayuki Kato

The corporation has developed a high-electron-mobility transistor with
the world's lowest noise level : 0.35dB at 12GHz. This excellent perfor-
mance is achieved by realizing a T-shaped gate electrode that drasti-
cally reduces the gate resistance in spite of a short gate length of 0.22m.
The gate electrode is fabricated by an optimal combination of mass-
production optical lithography and high-precision electron-beam litho-
graphy techniques.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 56~59 (1992)

High-Power 1.48um Laser Diodes for Fiber Amplifiers
by Takashi Murakami, Yasuo Nakajima, Kazuhisa Takagi & Katsuhiko Gote

Studies of high-output structures have been conducted for a 1.48xm p-
substrate partially inverted buried hetero structure laser to be employed
as a pumping source for fiber amplifiers. Subsequent reductions in leak
current, threshold current density and thermal resistance have realized
devices with a maximum saturated output of 178mW, The devices have
been determined to have a operating life of over 950 hours of 60mW con-
tinuous wave (CW) output at 50°C. The degradation under these condi-
tions is 1.02 X 10~%/h, low enough to present no practical problems.

Mitsubishi Denki Giho: Vol. 66, No. 9, pp. 60 ~ 62 {1992)

A Laser Array for Optical Frequency-Division Multiplexing
hy Eitara Ishimura, Akira Takemoto, Toshiyuki Qishi, Hitoshi Watanabe & Yasue Nakajima

A 4-element array of 1.554m band tunable two-pole lasers has been fa-
bricated on a single chip for optical telecommunications use. The lasing
frequency of each element can be varied by 120GHz, and the lasers can
be operated in frequency intervals of 10GHz in any desired order. Elec-
trical crosstalk of adiacent lasers is less than one-part-per-thousand.
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