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Compound semiconductors are used in many types of communications
and photonic devices. The total market for these devices is approxi-
mately $11 billion in 2003 and is growing rapidly. Wireless devices,
light-emitting diodes, lasers, UV detectors, solar cells, and many other
types of photonic devices rely on compound semiconductors.
Compared to conventional silicon-based semiconductors, compound
semiconductors produce integrated circuits that are:

* Faster

* Operable to higher frequencies (hence, greater bandwidth)

* (Capable of emitting or detecting visible light and infrared radiation
* Radiation-resistant

* Heat-resistant

There are many types of compound semiconductors being produced
commercially. The main categories, which will be the subject of exhaus-
tive analysis in this report, include:

¢ Combinations of Group IV elements, such as
— Silicon-germanium
— Silicon-carbide
* Combinations of Group Il with Group V elements, including
— Indium phosphide
— Gallium nitride
— Mercury cadmium tellurium
— Indium gallium phosphide
— Aluminum gallium phosphide
— Aluminum gallium nitride
— Indium antinomide

Using information garnered from interviews with device fabricators, tool
producers, materials suppliers, and other value chain participants and
market makers around the world, Kline has profiled the markets for
these compound semiconductors, as well as the critical and ancillary
materials needed to produce them. Ancillaries include photoresists,
etchants, and cleaning compounds. The profiles include segmented
estimates of volume of production, market value, growth, and supplier
shares.

In the preparation of its market projections, Kline has employed a
forecast model that takes into account changes in device fabrication
techniques expected in the years to come. In assembling the model,
Kline has undertaken an extensive assessment of technological as
well as economic trends.
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Companies that supply materials used to
make compound semiconductors, with dis-
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— Hitachi Cable Ltd.

— Sumitomo Electric Industries
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— Showa Denko

— Mitsubishi Chemical
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— Kopin

— Williams Advanced Materials
— Praxair

— Shinkosha Co.

— Shipley Co.

— IQE

— Emcore

— Air Products and Chemicals

— Epichem

— Honeywell Electronic Materials
— Freiberger Compound Materials
— Nippon Sanso/Matheson Tri-Gas
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BACKGROUND

Compound semiconductors have
been around for many years, but
the market is minor compared to
silicon-based chips. They are
more expensive to build, melting
points are lower (which compro-
mises fabrication), and they lack a
natural oxide that can serve as a
dielectric medium. The basic
boules from which wafers are cut
are much smaller in diameter,
and some compounds such as
gallium nitride are not at all avail-
able in bulk boules. As a result,
semiconductor processing has
gone overwhelmingly to silicon.

But compound chips have some
valuable advantages: They can
react to microwaves in real time,
converting them to electrical sig-
nals; they emit light; and they
withstand radiation (a property
put to good use in satellite cir-
cuitry) and extreme operating
temperatures.

Superior performance in photon-
ics, however, explains most of the
current excitement over com-
pound semiconductors.

Applications exist today that were
not around when gallium arsenide
was first developed, especially
digital display appliances and
mobile communications. The
market has caught up to this tech-
nology, and compound semicon-
ductors are finally poised for
strong growth—growth that should
exceed that of silicon-based inte-
grated circuits in the years to
come.

Understanding the market for con-
sumables in compound semicon-
dustors can assist suppliers and
other companies in developing
the strategies needed to win in
this market. Key consumables uti-
lized in this market include those
shown in Figure 1.

Figure 1

SCOPE OF THE COMPOUND SEMICONDUCTOR MATERIALS BUSINESS

Metallization

Epi-precursors

Substrates

Epi-wafers
(Value-added portion)




RESEARCH
METHODOLOGY

Kline has employed a proven
approach to this study in order to
gather, analyze, and confirm the
informational inputs that are
required to construct a compre-
hensive report for THE GLOBAL
OUTLOOK FOR CHEMICALS
AND MATERIALS IN COM-
POUND SEMICONDUCTORS,
2002-2007. The components of
this multi-method approach
include the following;:

¢ Field interviews

The foundation of information
and insight needed to com-
plete these studies has been
developed through an exten-
sive series of field interviews
with key industry participants
in Europe, Japan, Taiwan,
and the United States,
including (1) leading elec-
tronic device and semicon-
ductor manufacturers, (2)
manufacturers of consum-
ables and process equip-
ment, and (3) all pertinent
government agencies and
trade factors.

* Analysis of key insights
and industry trends
Technology, economic, mar-
ket, and supply factors has
been be analyzed to assess
the current industry structure
and to identify key trends.
During this analysis, we have
utilized knowledge and
expertise from our previous
programs to realistically pre-
dict likely future process
scenarios.

Market modeling

Kline has applied the knowl-
edge gained through primary
research and a review of tech-
nical and trade literature with
a proprietary modeling algo-
rithm that takes individual
process steps into account for
purposes of a bottoms-up
transformation of chip counts
to raw material consumption.
* Technical experts

Kline has engaged a technical
adviser for this report.
Previously published studies
in Kline's series on semicon-
ductor materials relied on the
advice of process technology
managers from fabricating
companies. It should be
noted, however, that experts
participating in this study do
so on an individual basis, not
as representatives of their
companies.

SUBSCRIPTION TERMS
AND PRIVILEGES

THE GLOBAL OUTLOOK FOR
CHEMICALS AND MATERIALS
IN COMPOUND SEMICONDUC-
TORS, 2002-2007 is available
only by subscription. In order to
maximize the value and useful-
ness of this report to each sub-
scriber, the following privileges
and services will be made
available:

* One day of consultation
with members of the project
team. This meeting can be
scheduled at the Kline
Group's offices in Little Falls,
NJ, or Brussels, Belgium, to
be used at the client's discre-
tion within three months of
receipt of the report. This
meeting can be used as a
company specific work ses-
sion to help each subscriber
obtain maximum value from
the program.

* The option of hard copy or
online versions of the
report. Subscribers can elect
to receive three hard copies
of the report or, alternatively,
the online version. The online
version includes unlimited
online access to the report
contents for members of the
subscribing company plus
one hard copy. Additional
hard copies will be made
available for a nominal fee.

Details regarding subscription
options and rates are described
in the attached subscription
agreement.

To subscribe now, please com-
plete the subscription agreement
and forward it to any of our
offices. To obtain further informa-
tion or more details regarding the
study, or to arrange a meeting,
please contact us at any of our
locations listed on the back
cover.



QUALIFICATIONS

Kline & Company, Inc. is an inter-
national business and manage-
ment consulting firm offering a
broad range of services to the
electronics, specialty chemical,
and advanced materials
industries.

The firm has provided consulting
services to organizations active
in all sectors of the global elec-
tronics industry, including elec-
tronic systems and devices, bat-
teries, semiconductors, and
printed wiring boards, as well as
electronic chemicals and
materials.

Our headquarters are located in
Little Falls, NJ, and we maintain
representative offices in:

* Brussels, Belgium
* Tokyo, Japan

* Singapore

* Sao Paulo, Brazil

Since its inception in 1959, Kline
has earned a reputation for deliv-
ering high-quality studies and
market and technology assess-
ments. We complete approxi-
mately 200 proprietary assign-
ments and publish approximately
20 multiclient research reports
each year.

Over the last four years, Kline
has completed more than 50
projects related to electronic
materials and technologies. Many
of these assignments have inves-
tigated the market opportunities
for new technologies with various
performance capabilities. Other
projects have evaluated new mar-
ket opportunities for companies
considering entering the electron-
ics industry and have assisted
suppliers of electronic raw mate-
rials in identifying future material
needs.

In addition to studies on
dielectrics, Kline has undertaken
related studies into CMP technol-
ogy and materials, which analyze
the market for CMP slurries,
pads, brushes, filters, and other
materials. The first edition of THE
GLOBAL OUTLOOK FOR CHEMI-
CAL MECHANICAL PLANARIZA-
TION TECHNOLOGY AND MATE-
RIALS covered the forecast
period of 1998 to 2003. A com-
pletely revised and expanded edi-
tion of this study covering the
2000 to 2005 period is now
available.

THE GLOBAL OUTLOOK FOR
CHEMICALS AND MATERIALS
IN COMPOUND SEMICONDUC-
TORS, 2002-2007 is the latest in
a new series of reports on emerg-
ing electronic technologies.

Recently, Kline completed four
reports on back-end-of-the-line
precursor materials. The first,
titled THE GLOBAL OUTLOOK
FOR CHEMICAL MECHANICAL
PLANARIZATION TECHNOLOGY
AND MATERIALS, 2000-2005,
was issued in fall 2001. The sec-
ond, issued in February 2002
and titled DIELECTRIC MATERI-
ALS IN SEMICONDUCTOR
DEVICES TO THE SUB-0.10-
MICRON DESIGN RULE,
updated an earlier groundbreak-
ing study on the burgeoning mar-
ket for low-k dielectrics.

Kline also published its new
study on the photolithography
market, titled THE GLOBAL
MARKET FOR RESIST, ETCH,
AND CLEANING MATERIALS
FOR SUB-0.25-MICRON SEMI-
CONDUCTORS, 2001-2006, in
May 2002. This was followed in
July 2002 by the fourth study on
BEOL precursors, titled THE OUT-
LOOK FOR ADVANCED INTER-
CONNECT METALLIZATION PRE-
CURSORS AND PROCESSES TO
THE 70-NM DESIGN RULE.

All of these reports employ pro-
prietary line modeling systems
that project the markets for con-
sumables and equipment based
on device-specific forecasts for
such metrics as interconnection
layer counts, design-rule progres-
sion, and end-product demand.
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Kline & Company, Inc. similarly agrees that it will use all reasonable precautions to prevent the disclosure of the contents of this report to any persons or organ-
izations other than subscribers for three years after its date of issue.

We understand that THE GLOBAL OUTLOOK FOR CHEMICALS AND MATERIALS IN COMPOUND SEMICONDUCTORS, 2002-2007 is available only by sub-
scription. Subscription prices do not include sales tax. (NJ add 6% sales tax.) You will invoice us for the total amount, and we will pay this invoice within 15 days
of receipt. Domestic ground shipping within the United States is included in the subscription price. Overnight and international shipping fees are optional and will
be added to the total amount.

Standard price

Amount

Study options (U.S. funds) (please fill in price)
Three hard copies of the report $19,500
Online access 21,000
Additional copies 500 (each)

Subtotal

NJ only: 6% sales tax

TOTAL (U.S. funds)
We have completed and signed this subscription ag t. Please indicate your
acceptance of this subscription by countersigning and returning one copy for our files. Send invoices to:
COMPANY NAME
SIGNATURE DATE TITLE
NAME ADDRESS
TITLE
E-MAIL E-MAIL
PHONE PURCHASE ORDER #
Shipping address (if different than billing address): Kline use only:
NAME ACCEPTED
TITLE SIGNATURE
ADDRESS NAME
TITLE
E-MAIL DATE
METHOD OF PAYMENT: ] send invoice [ m U @-ﬁ_u O
Card #: Exp. Date: Name (as it appears on credit card):

Signature (for credit card authorization):

oKline

and COMPANY

Y522




oKline

and COMPANY

THE KLINE GROUP

USA

|

KLINE & COMPANY, INC.
OVERLOOK AT GREAT NOTCH
150 CLOVE ROAD, #410

LITTLE FALLS, NJ 07424-0410
TEL: (973) 435-6262

FAX: (973) 435-6291

E-mail: consult@klinegroup.com

EUROPE
I

KLINE EUROPE, S.A.

1 AVENUE GRIBAUMONT

B-1150 BRUSSELS

BELGIUM

TEL: (32-2) 770-4740

FAX: (32-2) 770-9440

E-mail: consult@kline-europe.com

BRAZIL
|
FACTOR DE SOLUQI\O
AV. SAO GABRIEL, 333 -CJ. 112
ITAIM BIBI - SAO PAULO - SP
01435-001 BRAZIL
TEL: (55-11) 30797843
(55-11) 30790792
FAX: (55-11) 30796197
E-mail: srebelo@factordesolucao.com.br




