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Showa Denko and its Group companies are
promoting R&D in line with their medium-
term consolidated business plan to establish
technological advantages in the fields of
petrochemicals, fine chemicals, electronics,
aluminum, and new materials.

We are focusing our R&D resources on 12
SMUs—market segments in which we can
expect to achieve high growth by fully utiliz-
ing our core technologies. In particular, we
are continuing to pursue and improve syner-
gies through the interconnection of our inor-
ganic/aluminum and organic chemical
technologies in our aim to create individual-
ized product lines and businesses.

Showa Denko and its Group companies
invested ¥16,983 million in R&D in 2003. A
breakdown by segment of R&D efforts and
investments during the year is as follows:

PETROCHEMICALS
In this segment, we are fully utilizing our catalyst
technology to strengthen the competitiveness of
our basic petrochemicals products, while devel-
oping new derivatives. In the area of acetyl chem-
icals, we are improving catalysts for the production
of acetic acid and ethyl acetate. As for the propy-
lene-based product line, we are developing appli-
cations for our proprietary allyl ester resin. At the
same time, we are developing other allyl deriva-
tives for environment/IT-related applications. The
Petrochemicals segment invested ¥3,144 million
in R&D in 2003.

CHEMICALS
Development is under way for such specialty
chemicals as organic intermediates for disinfes-
tants and agrochemicals, base materials for
cosmetics, photosensitive materials, and nano
materials. As for organic intermediates, we launched
new compounds for pesticides and continued
developing new substances for photographic
chemicals by fully utilizing our position in raw mate-
rials. We are also developing new materials for
metal-organic chemical vapor deposition (MOCVD)
processes and biodegradable chelating agents.

Innovations in base materials for cosmetics
include new applications for stabilized vitamin C,
following the successful development of nanopar-
ticles for ultraviolet shielding, and an innovative
biosurfactant.

Regarding photosensitive materials, we are
developing photoimagable dry film type overcoats,

waterborne etching resist inks, and photoinitia-
tors through our subsidiary Nippon Polytech Corp.
We are also developing new applications for our
nano materials, including nanoparticles of surface-
modified metal oxides, master batches of titanium
oxide for photocatalysts, and master batches of zinc
oxide for ultraviolet shielding. The Chemicals seg-
ment’s R&D investment amounted to ¥2,249 mil-
lion in 2003.

ELECTRONICS
In the area of display elements/communication
devices and their materials, we are continuing to
develop LEDs with higher brightness and diverse
colors. Specifically, we are developing ultra bright
aluminum indium gallium phosphide (AlInGaP)
LEDs and gallium nitride (GaN) LEDs for white
lighting. We are also developing laser diode epi-
taxial wafers for optical pickups, with which we
are aiming to achieve high-speed rewritable
DVDs. Regarding optical communications, we
are continuing to develop high-performance epi-
taxial wafers for laser diodes and photodiodes
and indium phosphide (InP) substrates with lower
dislocation and improved flatness.

As for storage materials and components, we
are increasing the recording density of HD media
by introducing longitudinal recording. At the same
time, we are developing advanced types of HD
media based on innovative technologies as well
as small-diameter HD media for use in mobile
applications. Regarding solid conductive polymer
aluminum capacitors, we are adding new product
types with lower height and higher capacitance
to meet growing demand from the notebook
PC market.

In the area of rare earth magnetic alloys,
centering on neodymium-iron-boron alloys, we
are continuing to develop new technologies for
controlling their microstructures by fully utilizing
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our metal refining/casting expertise. We are also
developing new applications through the R&D of
innovative technologies.

In cooperation with Professor Morinobu Endo
of Shinshu University, Showa Denko established
MEFS Co., Ltd., to promote research into such
advanced carbon materials as VGCF and carbon
nanotubes. The joint venture is proceeding with
the development of their applications, centering
on energy devices.

In the area of semiconductor processing, we
are developing CMP slurries for metal polishing in
addition to the successfully commercialized ceria-
based CMP slurry products. The development is
being accelerated through synergies with busi-
nesses involved in high-purity gases for etching
and cleaning as well as solvents and solutions.
The Electronics segment invested ¥3,798 million
in R&D in 2003.

INORGANIC MATERIALS
Our development efforts in this segment focus on
nano materials for next-generation product lines.
The development of ultrafine particles of titanium
oxide is progressing for use in multilayered
ceramic capacitors and as a photocatalyst. We
are developing applications of nanoparticle titani-
um oxide for use as a visible-light-responsive
photocatalyst and in dye-sensitized solar cells.
Various functional ceramic fillers and advanced
ceramics, including super abrasives, are being

developed. The Inorganic Materials segment
spent ¥168 million on R&D in 2003.

ALUMINUM
We are developing thin-wall tubes and other
components for car air-conditioner heat
exchangers as we work to reduce their size and
weight and improve performance. Also for auto-
motive applications, we are developing forged
parts for compressors and drive units, forged
suspension arms, and their materials to capitalize
on aluminum’s advantages. In addition, we are
developing new heat exchangers and sub-frames
for next-generation, low-emission vehicles.

Regarding electronic applications, we launched
high-precision, high-quality aluminum cylinders
(substrates and extruded tubes) for laser beam
color printers. Developments are continuing for
high-capacitance aluminum foils for use in elec-
trolytic capacitors and high-strength, highly heat-
conductive aluminum alloys for use in the heat
sinks of plasma display panels. Various types
of heat sinks and heat exchangers for energy
devices are also being developed. The Aluminum
segment’s R&D investment amounted to ¥2,208
million in 2003.

COMMON R&D PROJECTS
Showa Denko’s Corporate R&D Center conducts
basic research into new areas with a view to fos-
tering new businesses and developing technolo-
gies common to different segments. The Analysis
& Physical Properties Center and the Safety
Evaluation Center support each segment’s R&D
efforts by conducting analyses and investigations. 

In the area of energy devices, we are conducting
collaborative research for developing carbon sepa-
rators for solid polymer-type fuel cells as part of a
national project. We have developed the world’s
first phosphorescent polymer for use in organic
electroluminescent devices, and we are progress-
ing with research for commercializing the polymer.

Common R&D expenditures in 2003 totaled
¥5,416 million.

Dye-sensitized solar cell structure

Titanium oxide paste coating on 
a flexible resin substrate for use 
in dye-sensitized solar cells




