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Abstracts

Mitsubishi Denki Gio: Vol. 70, No. 2, pp. 28~132 {1536)

Electronic Circuit Layout System for Satellite-Relay Modules

by Sachiko Sumida, Naoko } , Hirokazu Taki & Hiroyuki Onuki

The authors have developed a high-productivity electronic-circuit lay-
out system for the design of satellite-relay modules. The system com-
bines CAE tools with an expert system incorporating module layout
technology. The article introduces the system configuration, functions
and practical applications.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 2~5 (1996)

The Present State and Future Trends in Simulation
Technology

by Tashie o

A paradigm shift in electronics technology triggered by dramatic
advances in semiconductor integration scales has created an informa-
tion technology revolution and dramatically changed product develop-
ment environments. In order to develop creative, market-oriented prod-
ucts, rapid prototyping technology is needed that can simulate the per-
formance of various product concepts. This will give engineers latitude
to experiment with novel design ideas in a multimedia environment.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 33~37 (1996)

Three-Dimensional EMI Simulations Using the Finite-Element
Method

by Shinji Tanabe, Yuichiro Murata, Takahike lto, Nobuyuki Magano & Kaneyuki Sakai

The Voluntary Control Council for Interface by Information Technol-
ogy Equipment (VCCI) and the U. S. Federal Communication Commis-
sion (FCC) set standards for permissible EMI from electronic equipment
at the time of shipping. To meet demand for faster product development
will require that EMI be taken into consideration from the initial stages
of product design. The authors report on a three-dimensional electro
magnetic-field analysis tool using the finite-element method. The tool
has been used to design low-EMI chassis and circuit boards for asyn-
chronous transfer mode digital service units (ATM-DSUs), facsimile
machines, cellular phones and thin-film-transistor LCD screens.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 6~10 {1996}

The Use of Computer Simulation in Television Systems
Development

bry Hiroshi lto, Yoshike Hatano, Toshihire Gai, Hitoshi Hasegawa, Hiromu H
& Akira Dkumura

Now that much of the signal-processing circuitry in television receivers
is digital, it is important to use computer simulations to estimate how
various processing algorithms will affect picture quality. The article
describes general-purpose simulators and dedicated image-processing
simulators. Also presented are new signal processing algorithms devel-
oped through computer simulation for applications in bandwidth com-
pression, Japan’s analog HDTV system and the nation’s second-
generation extended-definition TV (EDTV) system.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 3842 (1996)

Mechanical Simulation Technology for AV Equipment Design
by Yashiro Furuishi, Yasuyuki Noritake, Kunihiko Nakagawa & Katsumi Okada

Mechanical simulation technology can shorten the time required to
design VCRs, televisions. printers and other AV equipment while ensur-
ing high standards of quality and performance. The article reports on
mechanical simulation technology applied to the design of VCR tape-
transport mechanisms and color thermal printer ink-sheet transport
mechanisms.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 11~16 (1996)
Large-Scale System-Level Logic Simulation Methods

bry Ken Sambu, Seiichi Hiraoka, Yasuhito Omiya, Mitsutaka fwasaki & Satoshi Nakano

Large-scale logic simulation methods that can deal with computer-
system-level behavior promise to reduce iterations of prototype produc-
tion and testing. Use of this technology makes it possible to perform
early debugging in simulation, before LSIs are actually manufactured.
By employing this technology to conduct function- and system-level
diagnostic tests, the authors modified LSI designs and assessed perfor-
marice at the operating system level in software, so that only a single
production run is required. The article reports on current concepts,
methods, configurations and implementations.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 43~46 (1996)

Simulation of RF MOSFET Devices
by Masaya Dita, Jun Ota, Kazuo Kyuma & Kouichi Fujita

RF MOSFETs are used as RF power devices in portable cellular
phones. The article introduces process and device simulations that the
authors used to determine RF MOSFET electrical characteristics from
process parameters, The simulations were used to optimize ion-
implantation dosages and pin configurations with respect to DC behav-
ior and capacitance.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 17~21 {1986}

Integrated Design Systems for Electronic Equipment and their
Applications

by Fumio Suzuki, Katsuhiko Seo, Yoshio Nishimura, Masashi Oguchi & Motoo Tanaka

The development of electronic equipment in the multimedia era calls for
the rapid implementation of creative functions that combine elements of
video, audio, information, communications and other technologies with
the increasingly sophisticated technologies for creating system-on-chip
(SOC) devices. The article proposes an integrated design environment
for electronic equipment that enables the trade-offs involved in im-
plementing new ideas and meeting user needs to be made quickly, and
facilitates the rapid development of high added-value products embody-
ing SOCs. Also described are actual examples of application to products
and prototype development.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 47~51 (1996)

Simulation of Local Charging in Fine Pattern Etching
Processes

by Hiroki Ootera, Kazuyasu Nishikawa, Masakazu Taki & Tatsuo Domotri

When plasma etching is used to form submicron circuit patterns, elec-
trons and ions gather at tiny irregularities on the wafer surface, form-
ing charges that can distort the etching process and thereby cause
defects. The authors describe how simulations are used to determine the
effects of localized charge buildup on the behavior of charged particles
impinging on the wafer surface, and the resulting changes in the etching
profile and the electric fields in gate oxide layers. Through use of this
simulation, such effects have been minimized.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 22~27 (1996)

High-Speed ASIC Design Technology
by Seiichi Saito, Minoru Saeki, Tetsuro Kato, Keitaro Yamagishi & Hiroshi Makino

Mitsubishi Electric has developed an ASIC that can be directly con-
nected to high-speed buses that operate at over 100MHz. The ASIC was
exploited with an embedded-cell-array (ECA) in 0.5¢m CMOS process.
To achieve the necessary high-speed, technologies, such as a new
100MHz-to-50M Hz speed-conversion cell design methodology , and the
utilization of advanced simulations for optimizing timing design, have
been used. The article discusses simulation-related issues in high-speed
ASIC design.
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Abstracts

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 76~79 (1996}

Simulation of Drinking-Water Pipe Distribution Networks
by Naotaka Terashita & Makoto Tsukiyama

Simulations of drinking-water pipe distribution networks are used at
the pipe network design stage to predict the eventual state of the net-
work. The need for development of a simulator capable of analysing a
large-scale distribution network, and of handling the dynamic charac-
teristics of the control plan, has been expressed. Analytical models of
pipe networks generally involve non-linear simultaneous equations that
must be solved using repeated iterations. They are therefore unsuitable
for real-time operations. The article describes an analytical method for
dynamic systems that can be extended to very large systems.

Mitsubishi Denki Giho: Vol, 70, No. 2, pp. 52~57 (1996)

Simulation Technology for Analyzing the Electrical Properties
of IC Packages

by Kazuhike Kurafuchi, Hiroshi Seki & Osamu Nakagawa

The authors have developed an electrical modeling technique for IC
packages using electromagnetic field analysis and an accuracy verifica-
tion method to predict the electrical characteristics of the packages.
The accuracy of the package model was verified by inductance,
capacitance and resistance, C and R measurements, and by Scattering
parameter measurements and simulation at operating frequencies. The
electrical modeling technique is being used for SPICE simulations of
device and circuit-board designs.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 80~B5 (1996)

Manufacturing Systems Simulation Technology and its
Application to Scheduling Systems

by Kazuyuki Mori & Makoto Tsukiyama

Manufacturing systems simulation technology is used in the design,
implementation and operation of manufacturing system to optimize the
system configuration and operating parameters. The flexible produc-
tion scheduling system (FPSS) is a general-purpose scheduling simu-
lator that uses Petri Net theory to enhance the efficiency of manufactur-
ing systems when used in conjunction with an immune algorithm.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 58~61 {1996)

Flow Analysis in Molding Semiconductor Packages

by Tetsuo Mitani, Muneaki Mukuda, Fumiaki Baha & Noriaki Higuchi

The authors have developed simulation techniques for the flow of resins
in order to optimize the mold design and curing properties of the mold-
ing resin used for IC packages, which are becoming increasingly thinner
and employing a greater number of pins. Because the molding resin is a
thermo-setting plastic, changes in the flowability as the curing reaction
proceeds are an important part of the simulation. The article describes
how, by establishing a method of evaluation from the analysis of reac-
tion rate and changes in viscosity during the curing process, simulation
can predict flow behavior depending on IC package position and resin
flowability.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 86~90 {1996}
Numerical Analysis of Adhesive Joints

by Kazushi Haruna & Kosuke Haraga

Finite-element stress analysis is ill-suited for modeling three-
dimensional adhesive joints. It is computation-intensive and its predic-
tions are unreliable. The authors have developed a quasi-three-
dimensional model employing shell elements and beam elements that
successfully predicts the stress associated with bonding of complicated
shapes while requiring less than 1% of the computing time of solid-
element models. The strength predictions, based on point-stress crite-
rion, closely match measured results.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 62~65 (1996)

Molecular Design of Functional Materials

hy Hideharu Nobutoki, Tetsuyuki Kurata & Sei Tsunoda

The authors have developed a method that accurately predicts electri-
cal conductivity, reactivity and other physical and chemical properties
of certain classes of functional materials based on molecular guantum
mechanics. The technology is expected to lead to the invention of new
materials, as well as contribute to faster and cheaper materials develop-
ment., The authors have used this technology to efficiently develop con-
ducting polymers and resist materials for excimer laser processing.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 91~95 (1996)

Reductions in Die Design Time through Stamping Simulation
Technology

by Yasutaka Dkazaki, Shigeharu Nagai, Satoru Fukazu, Hideshi Suzuki
& Tsuneaki Maruyama

Stamping is an excellent mass-production technique, but die sets are
designed in a laborious trial-and-error process. The authors’ system
reduces die development time by predicting the dimensions and defect
probability of stamped products based on die set specifications. The sys-
tem is in routine use, reducing die development time by as much as 40%.
The article introduces the concepts of this simulation and major appli-
cations.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 66~70 (1996)

Wave Optics Simulation Code for Optical Resonator
Development

by Koji Yasui & Jun'ichi Nishimae

The authors have developed a vector wave optics simulation program
for laser oscillators that can predict the spatial intensity distribution of
output beams as well as phase and polarization properties. The code
has been applied to develop new optical resonators that generate high-
power, high-quality beams.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 96~ 100 {1996)

A General-Purpose Thermal and Fluid-Flow Analysis System
for Circuitry Networks

by Tetsurou Dgushi, Akihira Goto, Seiji Haga & Tetsurou Miura

The article introduces the configuration, features and application exam-
ples of a general-purpose thermal and fluid-flow analysis system and its
pre- and post-processing package. The system employs a network
model to predict the behavior of complex equipment. The analysis
model and simulation results are displayed in easily assimilated visual
form. Database support is included to allow rapid analysis without a
special operating environment. Several examples of equipment-design
applications demonstrate the system'’s usefulness.

Mitsubishi Denki Giho: Vol. 70, No. 2, pp. 71~75 (1996)

A Ventilation Simulator for Indoor Air Quality Analysis

by Akira Doi, Makoto Furukawa & Keiko Yamada

Newly constructed condominium units and office buildings in Japan fea-
ture well-sealed and insulated designs. Ventilation systems for these
environments need to control humidity, carbon dioxide, dust and odors
without compromising the energy efficiency of heating and air-
conditioning systems. Mitsubishi Electric has developed original venti-
lation simulation technology that assists in the design of such systems
by revealing airflows that are scarcely detectable. The article intro-
duces a ventilation simulator for indoor ventilation quality analysis.
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