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Thin Film Deposition System of ECR Plasma

IT society is supported by the development in
performance and capacity of electronic and optical devices.
To do this succesfully, the technical innovation of thin film
technology has been essentially required. Since 1989, MES
AFTY Corporation developed and sold the deposition
systems equipped with electron cyclotron resonance

0 ECROplasma source. By using this technology, we have
developed the only-one technology less damaging to
semiconductor which other methods can not achieve.
Especially, in laser diode field, this plasma ECR deposition
technology is recognized as an exclusive technology and
widely used in factories both domestically and
internationally. Besides, ITO films and carbon films made
by ECR plasma deposition technology will find a new
market in the LED and power device, respectively. We will
further develop the advancing technology and contribute
to the development of IT society.

0 0 AFATEX-6200 Mark O

0 [ the deposition system for mass production and study[]
0 0O AFTEX-9800

0 [ the deposition system for mass production[]

0 0O AFTEX-2300

[ [T the deposition system for study[]
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Development of Automatic Data Processing System for Ship Structural Design
Hajime KAMINAGA, Koji MOCHIZUKI

In general, ship structural design is carried out in accordance with requirement of classification rules. In recent
years, the IACS Common Structural Rulé] CSROhas become mandatory. The CSR requires more complicated strength
assessment and burdensome work in design process than in previous rules. To cope with this problem, ClassNK has
been providing computer aided design system. But it has taken a lot of time to achieve optimization of plate thickness
by using it so far, for it is necessary to execute a number of procedures repeatedly. For this reason, we developed
an automatic data processing system. This system executes automatically strength assessment by using PrimeShip-
HULL DSA, and then determines plate thickness. It enables us to manage and execute automatically various kind of
software and in-house programs in place of human work by using multipurpose optimization tool. With this system,
we succeeded in decreasing the work time to half. We will enhance the system to enable optimization design in the
near future.
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Development of Diesel Particulate Filter applying Non-Thermal Plasma
Technology, having Capacity for Adaptation in DE Startup

Toshihito KATO, Tadahumi NOTSU, Katsunori MATSUOKA, Kanehisa IMAI

Regulation on the emission control for NOX, HC, CO and Particulate Matter(] PMO from marine diesel engine(J DE[]
has been established globally by the International Maritime Organisation[] IMO[ since May 2005 and it has become
increasingly stringent. IMO Tier 2 for NOX emission control has been adopted in the 58 Marine Environment
Protection Committeeld MEPCL held in October 2008 and it is required to reduce more 15 through 22% NOX emission
for the vessels built since January 2011 compared to that defined in the IMO Tier 1. And also it is expected that a
regulation for PM emission will be established in the near future as well. In Tokyo, Japan, the emission control for
exhaust from vessels in harbor has been pushed forward. In addition, an increasing demand for Diesel Particulate
FilterDl DPFO is anticipated from shipping and ship management companies operating Pure Car Carrier(] PCCO and
container ships in order to prevent the pollution of cargo by exhaust from DE generator while the ships are in harbor.

Since 2007 Mitsui Engineering & Shipbuilding Co,, Ltd. and Daihatsu Diesel Mfg. Co., Ltd. have been developing a
DPF for an on-board 1 MW DE generator using fuel oil with 2 000 ppm sulfur, applying non-thermal plasma technology
to cope with such customers’ needs. In consequence, a DPF with 50% soot reduction has been achieved and confirmed
in bench tests under steady DE operation. On the other hand the customers call for a DPF with further soot reduction
rate in DE start up so that we have developed an improved DPF applying non-thermal plasma technology, available
even in the DE start up.
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Simulation Technology for Large Marine Diesel Engine
in Dynamic Response

Yasuyuki TSUJI, Ichiro TANAKA

For large marine diesel engine, there is a pressing demand for technological development to reduce emission of
carbon dioxide and to meet tighter NOX and SOX regulations. Though it is hard to meet the demand only by diesel
engine improvement, there is a good possibility of meeting demand by the application of waste heat recovery system,
post-possessing reactor for NOX and SOX reduction and burning of LNG fuel. In other words, the large marine diesel
engine in the near future will be a combined system of these applications as a marine diesel engine power plant.

A dynamic response simulation technology with feedback control is considered very useful to realize the response of
the total system including control system. However, since the realization of the system including control system deals
with an enormous amount of data, the enhancement of realization accuracy as well as the simplification of simulation
model is urgently required.

Mitsui Engineering & Shipbuilding Co., Ltd. has developed the base of computer simulation system of which result
conforms to test bench experiment within 10% error and there is good match in dynamic response in revolution.

The possibility of application to a larger scale plant with environmental equipment and heat recovery system was
also confirmed.
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Application of ECR Plasma to SiC Cap Annealing Films

Shigeru HIRONO, Tetsuya TAJIMA, Hironori TORII, Takao AMAZAWA, Yoshihiro OKAZAKI

SiC power devices are expected to meet the strong needs of energy saving. The development for the devices has
shown a rapid rise. MES Afty manufactures and sells electron cyclotron resonancel] ECRO plasma deposition systems
as a unique technology. We studied the cap annealing process of ECR sputtered carbon films for SiC devices.

As a result of studying ECR deposition technology of carbon films, newly found attractive properties have been
obtained such as high hardness comparable to that of diamond and, at the same time, high electrical conductivity,
much higher than that of diamond. This unique carbon films show high thermal durability up to about 2 0000 . This
superior thermal durability enables atomically flat surface after annealing of 2 0000J. This cap annealing process will
be a promising technology for developing SiC devices.
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