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memsstar

Integrated, high precision,
Deposition & Release Etching for advanced MEMS processing

Wafer fabrication equipment & services to the semiconductor industry.
Bringing over 25 years of etch expertise to MEMS processing

siley

E v G® MICROSYSTEMS

Invent — Innovate — Implement.
EV Group: The standard for high-quality equipment
in MEMS, Advanced Semiconductors, SOI,

Setting new standards in MEMS

s

SURFACE TECHNOLOGY SYSTEMS
Market-leading plasma etch and deposition
technologies for MEMS, Compound
Semiconductors and Packaging

Compound Semiconductors and Nanotechnology
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MEMS Akustica, Wolfson Microelectronics, Oligon, Virtus Advanced Sensors, MEMSStar, Semefab, MEMS Industry Group, Vistec
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Display Technology, Cree, Cyberlux, DOE, Global Communication Semiconductors, Innolume, Lumileds, Luminus, Next Sierra, Philips,
Sony, UCSB, Xponent Photonics MICROTECHNOLOGIES FOR LIFE-SCIENCES & CHEMISTRY Abbott, Agilent Technologies,
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Yole Finance

Symbol Total number Price Price Variation High/Low Market cap(M)

of shares(M) | 01-01-06 | 02-11-06 | yearto date | (52-wk range) 02-11-06
Material
Okmetic Oyj (SF) OKC.F Eur 16,9 1,95 3,37 72,8% 1,72 - 3,54 56,9
Soitec (F) SOI.PA Eur 56,2 14,46 23,50 62,5% 12,81- 28,90 1320,2
Plan Optik (D) P40 Eur 35 7,37 8,28 12,3% 8,71 -4,40 29,0
Equipment
Siss Microtec (D) SMH.DE | Eur 15,2 4,78 7,85 64,2% 4,32 -9,37 119,0
STS (UK) SRTS.L | GBP 31,4 0,17 0,21 23,5% 0,13-0,53 6,6
Ultratech (USA) UTEK $ 23,7 16,50 13,50 -18,2% 12,75 - 25,03 319,8
Obducat (SE) OBDUB | SEK 289,5 1,26 1,71 35,7% 1,12-4,35 495,1
Lam Research (US) LRCX $ 139,9 36,70 48,29 31,6% 34,44 - 53,74 6754,3
Aviza Technology (US) AVZA $ 16,1 5,01 4,50 -10,2% 3,46 - 5,26 72,5
PVA Tepla (D) TPE Eur 21,7 4,83 4,55 -5,8% 3,30 - 5,39 99,0
Bio related components
Affymetrix (US) AFFX $ 60,3 47,48 24,97 -47,4% 17,50 - 52,44 1505,4
Cepheid (US) CPHD $ 41,7 8,86 8,10 -8,6% 6,50 - 11,21 337,5
Caliper LS (US) CALP $ 28,6 5,97 5,10 -14,6% 3,95-7,49 145,9
Psividia (AU) PSDV $ 20,6 5,40 2,15 -60,2% 1,83-5,85 44,3
Nanogen (US) NGEN $ 54,2 2,61 1,95 -25,3% 1,59 - 3,43 105,6
Acacia Research-CombiMatrix(US) | CBMX $ 32,6 0,75 0,92 -22,7% 0,70 - 2,90 30,0
lllumina (US) ILMN $ 41,2 14,78 42,23 185,7% 13,42 - 45,87 1737,8
Components
Memscap (F) MEN.PA | Eur 45 24,50* 18,00 - 15,40 - 26,35 81,0
Elmos (D) ELG.DE | Eur 19,3 9,08 8,15 -10,2% 6,50 - 10,79 157,3
Dalsa Semiconductor (CA) DSA.TO $ 16,4 12,79 12,74 -0,4% 11,50 - 16,34 209,3
Analog Devices (USA) ADI $ 373,8 36,13 31,59 -12,6% 26,07 - 41,48 11807,6
STM (F) STM Eur 901,0 18,30 16,96 -7,3% 14,55 - 19,90 15281,6
Melexis (B) MELE Eur 45,6 10,99 13,39 21,8% 9,65 - 14,50 610,6
Cypress SC (US) CcY $ 135,5 14,60 16,17 10,8% 13,04 - 20,42 2191,6
Freescale SC (US) FSL $ 410,8 25,10 39,41 57,0% 24,55 - 39,70 16189,6
Infineon (D) IFX Eur 747,6 9,73 11,88 22,1% 8,91 - 12,93 8881,1
Austria Microsystems (Au) AMS Eur 11,0 65,91 79,00 19,9% 51,00 - 83,00 869,0
Tessera Technologies Inc (US) | TSRA $ 44,9 26,60 36,18 36,0% 24,58 - 35,27 1624,5
Cree (US) CREE $ 76,3 25,58 20,82 -18,6% 16,52 - 35,30 1588,8
Stock of the month: SOLTEC as Of 28-Jan-2007
Shares in Soitec dropped heavily late January after the ﬁa‘j '
semiconductor-components maker issued a cautious jf/\'\/\/\'\ /\f/\
outlook statement and lowered its guidance for its o il /M\"\ SA1.Pa
second-half operating margin, but Soitec is still initia- : \-\j_,_,x" B o o WO (11
ted with "overweight" by JP Morgan. 20 - AW \f = "“-v"A"
New Rating (Thu, 18 Jan) Analysts at JP Morgan ini- S~
tiate coverage of Soitec with an "overweight" rating. | -qoz} “V“\-\ / x..-‘eﬁ il
The 12-month target price is set to E30. In a research \ f WVJ\H
note published this morning, the analysts mention that 4 ht
the company i_s_likely to remain a market Igader in the | -60 TERE Magos T 58506 TG Jar;()?\\ Aro
fast-growing Silicon-on-Insulator market, with a market o

*21/03/06

share of approximately 90%. Intel is anticipated adop-
tion of Soitec 's SOI technology would represent the acceptance of SOl as a de facto industry standard and is likely to be a key catalyst
for Soitec's share price, the analysts say. The company is expected to generate an EPS CAGR of 39% through FY12, JP Morgan adds.
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Special Report

MicroReaction Technologies
(MRT): a tool for process

Intensification

MicroReaction Technology has been developed as a new chemical tool for
process intensification. The technology is still at its early stage but has alrea-
dy started to succeed with implementation in R&D labs of fine & specialty che-
micals companies. This technology has many advantages to drive innovation
e.g. in leading to new and high quality products. Fine and speciality chemicals
represent a niche market for this technology that could reach about € 140 M in
microstructured parts in as few as 15 to 20 years for production purposes.
Improvement of the technology leading to increased technical and economical
benefits will open the way to larger markets like commodity chemicals and

energy applications.

Introduction to microreaction:

MicroReaction Technologies (MRT) can be defined
as the design, fabrication and use of miniaturized
fluidic components produced by using microtechno-
logy techniques and precision engineering, leading
to channel diameters smaller than 1 mm.

Under the generic world “MicroReaction
Technologies”, different products or microstructured
units are grouped, namely microreactors, micro-
mixers and micro heat exchangers :

- Micromixers allow high mixing quality and efficien-
cy, under laminar conditions.

- Micro heat exchangers are more energy efficient
than larger scale exchangers, due to the increased
exchange surface they provide

- Other microstructured units are being developed,
especially for work up procedures, in order to have
separation units that are compatible with micro-
sized production units, when necessary.

Different microreaction technology based solutions
are available. From their first use, microreactors
have been developed for research labs and sold as
individual units to be assembled by the users.
Attracted by the potential of the technology, the first
users enjoyed the freedom such solution provided in
process design and chemical reaction engineering.

MRT suppliers expanded their offerings to tabletop
systems, integrating pumps, reagent feedstocks, as

Figure 1: from MRT modules to plants, through systems

The Yole Développement magazine

well as computer and software to drive the equip-
ment. This evolution through a more global offering
has facilitated widespread access to the technolo-
gy. Such equipment however is still mainly used for
R&D purposes (see figure 1).

Today a few production plants are integrating
microstructured units. They are mainly used for
manufacturing intermediates in the fine chemicals
business. DSM Fine Chemicals GmbH in Linz,
Austria, has produced 300 tons of a high value
polymer product within 10 weeks, with a 65 cm long
microstructured reactor, 290 kg, 1700 kg/h liquid
throughput. Clariant (CH) announced in 2005 an
annual production in microstructures of 1000 tons
of pigments.

Involvement in microreaction

Most MRT suppliers are European companies as
shown figure 2.

Born at the end of the 80’s in Germany, this tech-
nology has still many developments there, where
the majority of the technology suppliers are located
and national projects are funded by the BMBF.
Several national or international projects are finan-
ced worldwide,, to encourage cooperation between
academic partners and industrials to foster effective
use of MRT in chemical and pharmaceutical pro-
duction processes (Impulse in Europe, Department
of Energy in the US, MCPT NEDO project in
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Special Report

Morth America —_
20%

Europe
57T%

Figure 2: MRT suppliers geographical breakdown (30 companies considered)

Japan ...). A large amount of field support is provi-
ded by the research institutes, especially IMM, in
Germany. Other research centres are supporting
the development of the technology, among those
are:  Forschungszentrum Karlsruhe (FzK),
Fraunhofer ICT and Technical University of
Chemnitz (TUC) in Germany, Massachusetts
Institute of Technology (MIT), Stevens Institute and
Pacific Northwest National Laboratory (PNNL) in
the US, Tokyo and Kyoto Universities, MCPT initia-
tive in Japan and other centres in Europe:
University of Hull (UK), Ecole Polytechnique
Fédérale de Lausanne EPFL (Switzerland) or
CNRS INPL, CPE, and CEA in France.

Benefits of microreaction technologies in
the chemical field

This development of microreaction technologies
can be explained by their various advantages:

- MRT ensures processes that cannot be carried
out in standard reaction (better control of chemical
process leading to higher quality and purity of pro-
ducts)

- MRT increases chemical processes safety and
environmental friendliness

- MRT reduces development times

- MRT decreases operating costs.

In a future scenario, MRT could also be used for
delocalised production to avoiding product trans-
portation, however this does not represent MRT's
main advantage today. They are rather related to
new product development.

The technology is used today mainly at the R&D
stage in chemical companies. Transfer to produc-
tion is expected, but MRT is facing slow industrial
implementation. Most chemical companies still per-
ceive high risks in the implementation of such tech-
nology in their production plant. The use of this
technology from a production perspective in the
chemical industry will lead to a change of paradigm
from batch operations to a continuous flow.

Some technical improvements are also required to
increase the range of chemical synthesis possible
in using MRT solutions. Numerous projects world-
wide are running to test and validate the attractive-
ness of MRT and their results could favour wider
implementation of the technology.

The Yole Développement magazine

Switzerland

5% Potential and Evolution

Hungary

Microreaction Market

Microreaction still represents
today a low volume market,
estimated by Yole
sermany Développement at €10 M in
ssx 2005 for MRT modules and
systems. The fine & specialty
chemicals business repre-
sents the largest part of the
MRT market which is today in
its infancy. This niche market is expected to reach €
140 M in 15 to 20 years with transfer to production.
The challenge for MRT solutions providers is to
broaden the use of the technology. This will become
possible by overcoming the remaining technical
and economic hurdles to MRT implementation. For
example an adaptation to polyphasic reactions,
especially solid handling to avoid fouling and clog-
ging will make it possible to enlarge the number of
chemical processes and syntheses possible with
MRT. Compatibility of the technology with high volu-
me production has also to be demonstrated. Such
developments could lead to a larger use of MRT in
the chemical field especially in commodity chemi-
cals but this is rather a long term application for the
technology. Energy applications, especially refining
and off shore platforms could benefit from the
added value of MRT technology.

Conclusion

Microreaction technology is at its early stage. This
technology is today rather used in the fine and spe-
cialty chemicals niche market, and in particular for
lab use.

The main challenge of MRT is now to optimise the
number of reactions possible especially in solid
phases. MRT is above all a change of paradigm in
the chemical process since switching from batch to
continuous flow implies a complete redesign of the
production process. This change will only be pos-
sible by increasing knowledge in MRT and the
range of solutions available, which rests on the aca-
demic and industrial education of chemical engi-
neers. This trend has already started; education
efforts are visible today, as well as changes in men-
talities, proven by the evolution of the MRT market
and the beginning of production implementation.
MRT chemical production sites are now running in
Europe such as DSM Linz (Austria) as well as in
China in Xi'an Huian Chemicals.

MRT has a real economic potential. However, large
implementation of microreaction technology will
take time due to the high investments required,
slow implementation in production plants in the che-
mical industry and the long lifetime and deprecia-
tion of existing chemical plants.
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Novalux unveils laser-based pocket projector

Novalux has shown groundbreaking prototype miniature projectors during the 2007 International Consumer
Electronics Show (CES), including a laser-based pocket projector that outshines a competitive LED unit, and
a 2D MEMS scanning device. This miniscule device is the forefather to the "embedded" projectors slated for

integration into cell phones, PDAs and camcorders.
http://www.novalux.com

Free Market Briefing

Optical MEMS and LEDs/LDs light modules,
A new business opportunity for the MEMS companies
At Smart Systems Integration Conferences

N\ 28 March, 2007, 17:00 — 19:00
‘} YOLE DEVELOPPEMENT PAR'S’ FRANCE

Take time to attend Yole Développement’s Market Briefing

Yole Développement, the Market Research and Strategy Consulting Company specialising in Micro &
Nanotechnologies, gives you their detailed analysis on Optical MEMS and LEDs/LDs light modules.

As an ancillary event to Smart Systems Integration, the Market Briefing is organised by Yole
Développement and its Optical MEMS experts. Our aim is to give you an overview of our Micro &
Nanotechnologies analysis.

After the fibre optics telecom downturn in 2000, MOEMS developments have been slowing down. Today,
MOEMS is still a major part of the global MEMS market, mainly thanks to the DLP device from Texas
Instruments. Moreover, there are numerous MOEMS developments for new display applications such as
HUDs, HMDs, pico-projectors ... Many MEMS players are now targeting the portable display application with
micro-mirrors.

Another trend is the use of solid sate lighting where MEMS are already used. Using both micro-mirror and
LEDs brings further system integration for portable applications: “There is a synergy between MOEMS and
LEDs/LDs for consumer applications as both technologies bring increased integration with better perfor-
mances”, explains Dr Mounier.

Yole Développement will give you a general overview of the MEMS markets and a focus on MOEMS mar-
kets. Examples of MOEMS-based systems where LEDs/HBLEDs or LDs are used will be presented (DLP-
RPTVs, HUDs, compact projectors ...).

Market Briefing — Key technological challenges
Yole Développement estimates that the MOEMS |- Optical MEMS / Light source integration

market will grow from $ 1.3 B in 2005 to > $ 3.2 B in |- Power Management T

2010 with projection/display being more than 50% of |. Light management for the source until the

visualisation systems

The first Smart Systems Integration, European Conference & Exhibition on integration issues of miniaturized
systems is to take place in Paris between 27 and 28 March 2007. This event is dedicated to MEMS, MOEMS,

ICs and electronic components.

Out of 138 submissions, SSI's committee has selected 44 papers for presentation from

sciences and industry, at the conference. Keynotes, tutorials, special sessions and poster

presentations round off the program. .
Market Briefing contact: Yole Développement, Sandrine Leroy, leroy@yole.fr SM?QT
Smart Systems Integration (Mesago Messe Frankfurt): www.smartsystemsintegration.com / SYSTEM
Phone: +49 711 61946-86 / Email: smart@mesago.de INTEGRATION

The Yole Développement magazine
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Tl is looking to combine mobile phone and projection

Texas Instruments Inc. is applying its moving
micromirror technology, which it calls digital light
processing (DLP), to mobile phones. No surprise
there. If anything such a move is overdue.

Indeed, a statement from Texas Instruments to
announce a demonstration at the Consumer
Electronics Show in Las Vegas was somewhat
underwhelming; it suggested connecting a mobile
phone to one of several makes of small DLP pro-
jector "available at major retailers today. John Van
Scoter, senior vice president at Texas Instruments
and general manager DLP Products said that Tl is
combining two of its core technologies, DLP and

Bosch Sensortec unveils its

With the new SMB380 acceleration sensor, Bosch
Sensortec is adding an extremely small digital
sensor with a customized setting function to its
product line of triaxial sensors. The SMB380,
which is also specifically developed for consumer
electronics, is Bosch Sensortec's fifth sensor
within 18 months. The SMB380 is especially sui-
table for human machine interfaces (HMI), free-fall
detection, as well as mobile and ultra-low-power
applications. The sensor is available as an engi-

OMAP, to improve the mobile viewing experience.
By simply connecting one of these devices to a
tiny DLP pocket projector, 30 to 50-inch projected
images are possible." Unfortunately, from this sta-
tement, it remains unclear how long Tl thinks it will
take to develop a projector small enough to be
designed in to a mobile phone, or whether it is
even trying to do it. Given Tl's pioneering posi-
tions in both projection display and mobile phone
markets it would be expected that the company
should be a pioneer in combining the two techno-
logies.

http://www.ti.com

fifth 3-axis accelerometer

neering sample from January 2007. Bosch
Sensortec plans to start volume production in
June 2007. In comparison with the current gene-
ration, its size is reduced by 50 percent.
Measuring only 3 mm x 3 mm x 0.9 mm, the
SMB380 fits into even the smallest mobile

devices.
http://www.bosch-sensortec.com

Market Focus
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World MEMS Fab 2007 is an Excel data base describing almost 500 players including all business models
worldwide (R&D, fab, fabless, foundry, integrated fab ...). WMF database features technology details (clean
room & wafer size, capacity, processes, type of products ...) as well as sales, staff and contact details of top
executives (address, phone, email ...).

This database is an invaluable tool for Marketing, Sales or Business Wafer Size Breakdown

Development Manager to find new prospects as well as discovering o
used technology, type of business, process ... “World MEMS fab”
will enable you to edit detailed company profile for your sales force
and allow them to contact Fab or Technical Manager in the best
conditions.

This database will also help VC & financing organizations to learn 4%

the reality of the MEMS industry and also discover MEMS organisa-

tions in emerging countries like China and India or to get a clearer

picture of Asian players in Korea, Japan or Singapore. Geographical Breakdown of MEMS

World MEMS Fab is a unique tool for Executives interested in the RN e
MEMS industry to get a complete overview of worldwide facilities. BHidds East

mNarth America

If you want to learn everything on World MEMS players, Yole
Développement has just released a data base World MEMS Fab
2007, the Exhaustive Database of MEMS players. For more infor-
mation on this data base please go to www.yole.fr or ask David
Jourdan, jourdan@yole.fr, +33 472 830 190. 3%
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MEMS

Vialogy announces performance improvement for

MEMS gyros

ViaLogy plc has announced that a major improve-
ment in the performance of a vital piece of equip-
ment used in the aerospace and military industries
has been achieved in a collaboration between
ViaLogy, Boeing and NASA's Jet Propulsion
Laboratory (JPL) in Pasadena, CA. Scientists at
ViaLogy, an innovator of real-time network-centric
signal processing platforms for sensor applica-
tions in defense, aerospace, homeland security
and the life sciences, have achieved a 10X impro-
vement in the stability and performance of the
miniature vibratory gyroscope. ViaLogy CEO

Michael Kelly explains: “We have developed pro-
prietary signal processing software to short-circuit
complex device engineering and deliver MEMS
sensors which are on a par with the performance
of much bulkier and entrenched versions. Costs
are also greatly reduced.” The development work
has been tested on the JPL/Boeing miniature
vibratory gyroscope. The successful development
of the gyro enhancement software opens up an

important new market for ViaLogy.
http://www.vialogy.com

Business News

SEMEFAB selects memsstar for advanced release

etching solution

As a key part of its new 150mm MEMS foundry,
Semefab has selected memsstar® systems as the
preferred solution for advanced release etching.
After extensive evaluation Semefab has purcha-
sed the latest memsstar® SVR system for dry
release etch of advanced structures, and will offer
its customers a unique capability for the fabrica-
tion of devices including membranes, cantilevers,

channels and microbridges. With its unique
Controlled Continuous Flow Technology — CCFT —
memsstar® will enable SEMEFAB to develop and
manufacture dry process flows on a wafer scale
while achieving cost effective yields with leading

manufacturing and process controls.
http://www.memsstar.com
http://www.semefab.co.uk

Ed SITIETayY SIS nTegration cam

Register now for

SMART
SYSTEMS

INTEGRATION

PARIS - FRANCE
27.-28.03.2007

Europe’s smartest conference!

Smart Systems Integration
for R&D and academia:

application indusiries  and undarlying technologies
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MEMS

Business News

MEMS prolific in consumer electronics says MEMS

Industry Group

The MEMS Industry Group (MIG), the trade asso-
ciation representing the microelectromechanical
systems (MEMS) and microstructures industries,
released its annual industry report. The MIG
Industry Report -- Focus on MEMS Integration
predicts that 2006 will be marked as the year in
which MEMS made significant inroads into the
consumer electronics market, in applications such
as accelerometer-based motion sensing in remo-
te consoles for gaming; integrated dual-axis gyro-
scopes for image stabilization in mobile phones
and digital still cameras; silicon microphones into
acoustic modules; and silicon resonators enabling

multiple timing applications, such as quartz repla-
cement in watches. Once measured in the hun-
dreds, MEMS devices are being measured in the
hundreds of thousands and are being sold by the
millions. The MEMS market is expected to double
from $5 Billion to nearly $10 Billion in the next six
years, according to Yole Développement. Driving
this success, according to the MIG report, are
improved manufacturability and technological
advances that enable more functionality on a
single chip.

http://www.memsindustrgroup.or

Vistec receives orders from European MEMS manufacturer

Vistec Semiconductor Systems GmbH (previously
Leica Microsystems Semiconductor GmbH) is
delivering two infrared inspection systems INM100
IR to a European MEMS manufacturer. The custo-
mer will use one system each for production and
defect analysis. Infrared microscopes offer the
opportunity to see through Silicon layers. The high
transparency of silicon in infrared light permits the
detection of defects, which are not visible by any

Removel

SU-8 Resist 1
e aral 'L-l'-!,.

PS4008
Specifically designed for
MEMS applications
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for

other illumination method.

The MEMS manufacturer made its decision to
order two INM100 IR systems following an on-site
evaluation of Vistec microscopes. Vistec said that
the customer was convinced by the combined VIS
and IR illumination, which can be used for surface
and see-through inspection, as well as the excel-

lent infrared optics.
http://www.vistec-semi.com

Production of MEMS

!’Iicrowave plasma process
,uniform removal

due free processing

i

] 400p tall microneedle array generated
using SU-8 process technology
~ Courtesy: University of Texas at Dallas

For details contact: plasma@pvatepla.com
www.pvateplaamerica.com

PVA TePla AG
Hans-Ried|-Strasse 5
D-85622 Feldkirchen (Munich)
Tel.: +498990503-0

Fax: +49 89 905 03 - 185

PVA TePla America, Inc.
251 Corporate Terrace
Corona, CA 92879-6000
Tel.: +1951-371-2500
Fax: +1 951-371-9792

Advanced Concepts
in Microwave Plasma Technology

PVA=
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Business News

Hymite closes series B financing round

Danish-German technology company Hymite A/S,
an innovative supplier of advanced wafer level
packaging products for electronics, micromecha-
nical and optoelectronics components, announ-
ced closure of its Series Preferred B financing
round totaling EUR 9.0 million (DKK 70 million) by
a European consortium of VCs consisting of TVM
Capital (Germany), InnovationsKapital (Sweden),
Dansk Kapitalanlaeg, Vaekstfonden, and IVS (all
Denmark). Hymite's innovative wafer level packa-
ging products are advanced low-cost solutions
that enable new and better ways to package ultra-

compact, high-brightness Light Emitting Diodes
(LEDs), MEMS components and RF devices for
mobile phones such as filters or RF integrated cir-
cuits. With its current product portfolio Hymite is
addressing high-growth volume markets including
handheld devices, consumer electronics, and
automotive products.

With the new investment Hymite is strengthening
its sales organization, increasing its customer
base and building up its manufacturing infrastruc-

ture using external foundries.
http://www.hymite.com

Invensense secures $11 million in a new round of funding

InvenSense, provider of integrated motion sensing
solutions for mobile and consumer applications,
announced it has secured $11 million in Series B
funding. The infusion will finance the company’s
high-volume production ramp for its popular inte-
grated dual-axis gyroscope and will fund the com-
pletion of new product development for the hand-
set market. QUALCOMM Ventures participated in
the round, along with existing investors Artiman
Ventures and Partech International, who fully par-
ticipated in the round. The new round of funding is

the next step in the company'’s strategy to pursue
new market opportunities for integrated motion
sensing in consumer electronics, including gaming
and mobile handsets. Using its initial round of fun-
ding, InvenSense was able to complete develop-
ment, testing and production of hundreds of thou-
sands of units for its flagship IDG product family of
dual-axis gyroscope, and to secure multiple desi-
gn wins with major consumer electronics OEMs,

including Sanyo Electronics.
http://www.invensense.com

ADVANCED MICROSYSTEMS
FOR AUTOMOTIVE APPLICATIONS

MAY 9 - 10, 2007, BERLIN, GERMANY

Scope of the conference:

Over the past years enormous progress has been made in the microsystems area in transforming research results into marketable pro-
ducts. Nearly all economic sectors did benefit from these developments. Automobiles today are inconceivable without microsystems.
New and improved functions related to safety, performance, comfort and emission reduction are in the majority of cases based on micro-
systems. They constitute in many cases the unique selling proposition of a new automotive product. ABS, break assistance, stability con-
trol and further safety features, applications in air condition systems, powertrain and engine management are examples for the indis-
pensable role of microsystems in modern automobiles. Microsystems and their underlying technologies are often the driving forces in

order to satisfy new customers' requirements.

AMAA Conference Chair: Dr. Jiirgen Valldorf
Phone: +49 30 310078-183, Email: valldorf@amaa.de
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Exhibit at SEMICON® China
and connect with thousands of
global and local buyers in the
microelectronic industry. Use
this opportunity to grow your
global connections.

MEMS at
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www.semi.org/semiconchina | Exhibit —— for state of art MEMS equipment & materials
Mar.21 - Mar.23, 2007 Forum —— for Global MEMS market oppertunies
Shanghai New International Expo Cent
ananay Tew ifemationdl S0 -1 pogt —— FREE for China MEMS Start ups

Exhibit at SEMICON China 2007!

Contact:
SEMI China SEMI China
Min Hua Dylen Liu
Sponsored by: / semli’ @ Tel: 86.21.64485666.209 Tel: 86.21.64485666.227
/ Email: mhua@semi.org Email: dliu@semi.org
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Business News

Infotonics receives $5 million for new labs

Infotonics Technology Center has received $5 mil-
lion in state funding for the construction of a
"microsystems packaging lab" at its Campus Drive
site. The money is part of a $10 million pledge
announced by then-Gov. George Pataki in
November 2005. The newest batch of financing
will go towards a lab specializing in the develop-
ment of "packaging technology." In other words, it

will be where the tiny light-retracting mirrors that
make advancements in photonics possible are
encased in cutting-edge, contaminant-proof "pac-
kages." That makes them usable in electronics,
diagnostic tools, even prosthetics. Construction on
the lab will begin in February and should be com-
pleted by June 1.

http://www.infotonics.org

Northrop Grumman receives $256 million to upgrade

inertial systems

Defense contractor Northrop Grumman Corp. announced in January that it has won a $256 million contract
from the Air Force to upgrade a multi-sensor military aircraft to track cruise missiles. The Los Angeles-based
company will design an airborne system that will provide a combination of cruise missile defense and ground

moving target tracking.
http://www.northropgrumman.com

Alliances & Mergers

Wolfson Microelectronics acquires start up company Oligon

Wolfson Microelectronics last week acquired a
Scottish company and design team with micro
electromechanical system (MEMS) technology.
Wolfson is paying $5.7 million (2.9 million pounds)
for Oligon, a MEMS sensor startup located at the
Scottish Microelectronics Centre (SMC) in
Edinburgh. Oligon, which employs just six people,
integrates microphones into semiconductors. Its
co-founder, Richard Laming, also co-founded

optoelectronics company Kymata. The attraction
for Wolfson is likely to be a proprietary process
that allows the fabrication of MEMS transducers
using CMOS techniques. Under the deal, Wolfson
pays £1.4m upfront, and up to £1.5m more on the

achievement of undisclosed milestones.
http://www.wolfsonmicro.com

http://www.oligon.com

Virtus announces collaboration agreement with Unimicron

and ChipSense

Virtus Advanced Sensors has entered into a stra-
tegic collaboration agreement with several
Taiwan-based UMC Group companies including
Unimicron, Taiwan's largest printed circuit board
(PCB) manufacturer and affiliated MEMS foundry
ChipSense. UMC is the world's second largest
semiconductor foundry and parent company of
Unimicron. The companies will collaborate on pro-
ducing 3-axis accelerometers for a variety of

consumer electronics oriented market applications
including cell phones, laptop computers and car
navigation systems. The agreement includes col-
laboration on product design, production, marke-
ting and sales activities. With this collaboration,
Virtus has a reliable and capable manufacturing
partner, ChipSense, and this is also a further vali-

dation of Virtus™ technology.
http://www.virtusensors.com

Plan Optik acquires 100% of Little Things Factory

Plan Optik has announced its acquisition of 100%
of Little Things Factory (Itf) shares at the end of
2006. Little Things Factory develops, manufac-
tures and commercializes High Throughput
Microfluidics systems (HT-Microfluidics) for the
chemical industry. Founded in 2000 as a spin-off
from Ilimenau University, Little Things Factory is
working with customers like Degussa, BASF,
Merck, Schering and Siemens. The Little Things
Factory company provides HT-Microfluidics sys-

tems structured by sand blasting on wafers from
Plan Optik. With the systems of Little Things
Factory, the chemical industry can accomplish
processes available to date only in large-scale ins-
tallations. Such small systems are economical,
precise and well controlled. Little Things Factory
will immediately contribute to 2007 revenues and
profitability of Plan Optik.

http://www.planoptik.com
http://www.ltf-gmbh.de

( You can send us press releases to mouly@yole.fr
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MEMS
Life & Death :

Akustica's microphone family awarded as 'product of the year'
Akustica, Inc., an innovator in microelectromechanical systems (MEMS), announced it was honored with an
Electronic Products’ Product of the Year award for its family of Complementary Metal Oxide Semiconductor
(CMOS) MEMS digital microphones. The Akustica AKU2000, AKU2001 and AKU2004 devices were lauded
as the first and only family of complete microphones—from voice input to digital output—on single surface-

mountable monolithic chips.
http://www.akustica.com

SiTime MEMS oscillator named product of the year

SiTime, a privately held Silicon Valley startup company bringing MEMS-based, all silicon timing solutions to
market, announced it was honored with an Electronic Products' Product of the Year award for its SiT8002

programmable oscillator.
http://www.sitime.com

MEMS Research at Tohoku University

By Kentaro Totsu, Ph.D., Research Associate
Department of Nanomechanics, Tohoku University

Phone +81-(0)22-795-6937 totsu@mems.mech.tohoku.ac.jp

Introduction of Tohoku University

Tohoku University was founded in 1907, as the third
National University in the city of Sendai. Well known
for its open and progressive policies, it was the first
imperial university to admit women and foreign stu-
dents through its gates and as a pioneer open uni-
versity, it offers its facilities to the community for
public lectures.

Today, the University is composed of 10 undergra-
duate schools, 17 graduate schools, 5 research ins-
titutes and many other educational and research
centers and facilities which cover a wide range of
fields from the humanities to social, natural and
medical sciences. There are nearly 5,000 faculty
and staff members and 18,000 students on five
campuses; of the student body about 4,100 are
women and 1,100 international students come from
over 70 different countries around the world.
Based on our history and tradition, we have establi-
shed three fundamental policies; the University’s
mission to become a “Research-Intensive
University” founded on the principle of, “An Open
University to the World and Community” and a goal
of, “The Development of Future Leaders”. The staff
and faculty members are also promoting further
reforms along these ideas.

Tohoku University is proud to celebrate its 100th
Foundation Anniversary Day this year in June 2007
with a series of congratulatory events for this aus-
picious occasion.

MEMS Activity

Tohoku University has been carrying out MEMS
research for over 30 years. Presently, more than 30
faculty members, 300 researchers and students are
working on MEMS-related research. Our research

The Yole Développement magazine

interests include MEMS
process technology, MEMS =
sensors, Optical MEMS,
RF MEMS, Power MEMS, /€M@ oy

Medical MEMS, Bio MEMS, Chemical MEMS and
NEMS. Tohoku University is recognized as one of
the most active MEMS R&D institutes in the world.
Prof. M. Esashi, the MEMS research head at
Tohoku University, operates on the policy of “Open
Collaboration”, where our knowledge and facilities
are shared to develop valuable technology for
society. This policy is imbued in the staff and stu-
dents at Tohoku University as well as researchers
from companies who have collaborated at our labo-
ratory. More than 100 researchers from Japanese
and foreign companies have been accepted into
MEMS research groups at Tohoku University throu-
ghout the last decade. We have successfully com-
mercialized over 20 products as a result of this
Open Collaboration policy.

Two clean room facilities are utilized for
MEMS research at Tohoku University with over 300
registered members, and we are proud of this
flexible system. The “Kyodo-to Clean Room” is a
120 m? facility with many in house developed
machines. The machines are operated by our mem-
bers and can be easily modified to utilize and deve-
lop new processing techniques. The “Micro-Nano
Center Clean Room” is our second facility with 600
m? in area and is shared with our CMOS research
group. These clean room facilities are equipped to
handle 20 mm x 20 mm, 2 inch and 4 inch wafers.
Our clean room facilities, in addition to our evalua-
tion tools such as our SEM are open for use by
companies, other universities and institutes.

To accelerate MEMS industrialization, the MEMS
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Park Consortium was founded in 2004, supported
by Tohoku University, the City of Sendai, the Miyagi
Prefectural Government, the Tohoku Bureau of
Economy, Trade and Industry, the Development
Bank of Japan, Tohoku Branch, the Tohoku
Economic Federation and SEMI Japan to develop a
MEMS research and industrial hub in Sendai. 110
companies have joined this consortium to create
highly competitive MEMS solutions achieved
through information sharing in an open environ-
ment. Currently, the consortium provides MEMS
related seminars, practical training programs, R&D
coordination and commercialization services.

Research on microreactor
Prof. S. Tanaka is conducting the research on
Power MEMS and chemical processors at Tohoku
University.
Micro fuel reformer

A Micro fuel reformer is a promising solution
to supply hydrogen to a portable fuel cell. A micro
fuel reformer, which integrates a combustor, an
evaporator, a reforming chamber and a temperatu-
re sensor in a size of 20 x 25 x 6 mm, has been
developed (Yoshida et al., JMM 2006). Two fuel
reforming reactors are placed on either side of the
combustor to make the system compact and use
combustion heat efficiently. In addition, to achieve
high power density, the reforming reactor uses a
microchamber filled with high performance powde-
red catalyst. Fuel reforming tests were performed
by using a mixture of methanol and water as refor-
ming fuel and hydrogen as combustion fuel. The
conversion rate of the fuel was almost 100 %. And
6 W LHV (low heat value) of hydrogen was produ-
ced. This corresponds to the world highest level of
power density, which was realized by integrated
micro fuel reformers.

A micro fuel reformer with a suspended
membrane structure achieves high efficiency due to
its excellent thermal isolation. The suspended
membrane is composed of a low-stressed SiO2
membrane and a silicon center plate, on which
micro-heaters are formed. To form an active cata-
lyst selectively on the suspended membrane, an in
situ chemical vapor deposition (CVD) method, by
which alumina catalyst bed is deposited from a
metal organic precursor on the membrane locally
heated by the micro-heaters, has been developed
(Takahashi et al., JMM 2006). Self-sustaining
hydrogen combustion was demonstrated on the
deposited alumina catalyst bed with platinum. The
temperature difference between the suspended
membrane and the bulk substrate reached 570 K.
The maximum space velocity (SV) value allowable
for the formed -catalyst was approximately
680,000 h™'.

The Yole Développement magazine

Catalytic combustor for thermoelectric generator

A catalytic butane combustor for a thermoe-
lectric (TE) generator has been developed (Yoshida
et al., JIMEMS 2006). A set of 34 couples of BiTe TE
elements, each with a size of 0.65 mm x 0.65 mm x
2 mm, are directly bonded to both sides of the sili-
con combustor, whose size is 8 mm x 8 mm x 0.4
mm. The combustor without the TE modules was
tested using butane as fuel, and self-sustaining
combustion and electrical ignition were successful-
ly demonstrated. Nearly 100% combustion efficien-
cy and a uniform temperature distribution were also
realized. The total efficiency in TE generation was
2.8% with the obtained power of 184 mW, with a
load of 5.9 Q. If the same total efficiency is achie-
ved using butane as fuel, the energy density
becomes 440 Wh/kg and 270 Wh/I, which is about
4.4 and 1.4 times higher than that of existing
lithium-ion batteries, respectively.

Thin palladium membrane microreactor

The application of dissociated hydrogen pro-
moted by the palladium (Pd) membranes to chemi-
cal reactions enables us to simplify the multi-step
process of chemical product synthesis. A MEMS-
based thin Pd membrane microreactor with oxidi-
zed porous silicon (PS) support has been develo-
ped (Ye et al., JMM 2005). The hydrogen flux
through the Pd membrane with a thickness of 340
nm was 0.112 mol m? s at 250 °C and a partial
pressure difference of 212 kPa. H2/N2 and H2/He
selectivity was about 44 and 10 at 250 °C, respec-
tively. The thermal isolation of the Pd membrane,
which was heated by an integrated microheater,
was realized by using the oxidized PS ring. The
hydrogenation of 1-butene at 250 °C using the
developed microreactor has been carried out. The
conversion of 1-butene of 100% was obtained at
low flow rate of 1-butene, and the selectivity of the
reaction was higher than that achieved by a macro-
size palladium tube reactor. The results show that
microreactors have a potential to be used in hydro-
gen purification and hydrogenation.
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Cheaper carbon nanotubes from Cheap Tubes due to eco-

nomies of scale

Cheap Tubes Inc is pleased to announce their
2007 Carbon Nanotube Pricelist which has signi-
ficant savings for their customers. Due to econo-
mies of scale (greater than 1000% sales growth in
2006), increased CNT production by their exclusi-
ve supplier, as well as increased synergies in sup-
ply line, Cheap Tubes Inc has been able to signi-
ficantly reduce their prices on the same high qua-
lity CNTs that they have been selling for the past

two years. They have recently reduced the prices
on MWNTs in KG and ton quantities as well as OH
and COOH functionalized MWNTs. Customers
can now purchase 4 sizes of 95wt% pure MWNTs
in KG quantities for under $1000. When purcha-
sing ton quantities ($250,000) the price drops to
$250 per KG. SWNTs 90wt% are priced at $150
per gram or $75,000 per KG.

www.cheaptubesinc.com

Cabot Microelectronics files patent infringement action
against DuPont Air Products NanoMaterials

Cabot Microelectronics has announced that it filed a legal action against DuPont Air Products NanoMaterials
LLC (DA Nano) for DA Nano's manufacture and marketing of certain CMP slurries that infringe patents owned

by Cabot Microelectronics. The affected DA Nano products include those used for tungsten CMP.
www.cabotcmp.com

Singular ID receives repeat order and scales-up production

Advance Nanotech has announced that Singular
ID, a company in which Advance Nanotech holds
a 11.45% stake has received a repeat order from
Sanden International (Singapore) Pte Ltd (SIS).
Singular 1D is the provider of enxure, an indivi-
dually tailored tagging solution designed to com-
bat counterfeiting and forgeries offers unique,
irreproducible tags with nanoscale magnetic
domains that act like fingerprints to identify each

tagged item. The Singular ID investment falls
within the Homeland Security division of Advance
Nanotech. The new order is to provide labels for
SIS's entire compressor production for the next
twelve months. Singular ID is now scaling-up its
production to meet this substantially increased

demand.
www.singular-id.com

Nanoceramics to order

Researchers at General Electric (GE) have discovered a new way to make nanoceramic materials directly
from polymeric precursors. The result could open the way to developing high-temperature, durable nanoce-

ramics for applications in energy, aviation and catalysts.
www.ge.com/research/

New hybrid structures make strong nanowires

Researchers at Rensselaer Polytechnic Institute, in the US, have created hybrid structures that combine the
best properties of carbon nanotubes and metallic nanowires. The new structures could overcome some of
key problems in employing carbon nanotubes in a wide variety of applications including computer chips, dis-

plays and sensors.
http://news.rpi.edu/

Nanotubes light up solar cells

Researchers in the UK have made a new type of
hybrid electrode from multi-walled carbon nano-
tubes and indium-tin oxide that could be used for
solar cell applications. The nanotubes are directly
grown on indium-tin oxide coated glass, a trans-
parent electrode commonly employed in organic

optoelectronic devices, such as solar cells and
light-emitting diodes. The nanotube electrodes
are highly transparent at longer wavelengths,
making them ideal for harnessing light from the

Sun.
http://www.ee.surrey.ac.uk/NEC/

C You can send us press releases to pieters@yole.fr
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Unidyme and the Institute of Materials Research and

Engineering to collaborate

Arrowhead Research Corp. of Pasadena, CA,
announced that its majority-owned subsidiary,
Unidym, has entered into a collaborative agree-
ment with the Institute of Materials Research and
Engineering (IMRE) in Singapore.

The collaboration will develop organic light emit-
ting diodes (OLEDS) that incorporate transparent
electrodes made of carbon nanotubes.

Unidym will provide IMRE researchers with access

to its proprietary, carbon nanotube-based, transpa-
rent electrodes, which IMRE will incorporate into
its OLED devices. Arrowhead says carbon nanotu-
be-based transparent electrodes could improve
the performance of OLEDs while reducing their

production costs.

www.unidym.com
www.imre.a-star.edu.sg

Life & Death

Micro and Nano Metrology Centre of Excellence offers

unique solutions for industry

The Centre of Excellence in Metrology for Micro
and Nano Technologies (CEMMNT) is now open
and offering a unigue measurement and characte-
risation service for industry.

A network of partners is providing open access to
state of the art equipment for materials characteri-
sation at the micro and nanoscale, with inter-disci-
plinary problem-solving expertise.

Both routine measurements and large scale bes-
poke development and diagnostic projects can be

undertaken. In addition to creating CEMMNT Hub
Ltd, funding from the DTI has enabled the partner-
ship to add new laboratories, clean room facilities,
and cutting edge instrumentation.

The CEMMNT network will promote awareness
and knowledge transfer of micro and nano metro-
logy throughout industry, by running training

courses, workshops, and networking events.
www.cemmnt.co.uk

NovaCentrix scales production of nanopowders

Texas-based NovaCentrix has

announced advancements
which allow high volume pro-
duction of nanopowders.

NovaCentrix completed these
efforts to meet current and
future commercial application
demands, including the ship-
ment of what is reported to be
the world's largest order of
aluminum nanoparticles in the
second half of 2006. A manu-
facturer of nanoscale metals
including silver, copper and
aluminum, NovaCentrix' large-
scale commercial production
equipment is now capable of

producing metric tons mate-
rials annually. NovaCentrix uti-
lizes its proprietary pulsed-
plasma synthesis process to
offer high performance metal
nanoparticles ranging from 1
nm to 120 nm. The company
also produces a select range
of nanoscale oxides, such as
iron oxide and niobium pen-
toxide. NovaCentrix is develo-
ping MetalonTM inks, a full
portfolio of nanoscale conduc-
tive inks for printable electro-
nics applications. The compa-
ny has made available
MetalonTM JS-011, a water-

based, electrically conductive
silver ink especially formulated
for ink jet printers, and
MetalonTM FS-066, a stret-
chable, conductive ink formu-
lated to adhere to flexible sub-
strates, and stretchable up to
100 percent while maintaining
conductivity performance. For
the life science applications,
NovaCentrix' EffisilTM silver
additives are used in FDA
approved wound care pro-
ducts.

www.nanoscale.com

France to open nano-based neurosurgery clinic

Clinatec, an experimental clinic specialising in
nanotechnologies-based treatment, will be establi-
shed within the next three years in Grenoble,
France. The clinic is the initiative of Professor
Alim-Louis Benabib, a neurosurgeon. Under his
guidance, the clinic will make use of the latest
medical nanotechnologies to conduct brain surge-
ry on patients suffering from degenerative
diseases like Parkinson's. “The idea is to build an

The Yole Développement magazine

experimental centre which will treat on average
one patient per month and whose activity will be
followed by an ethics committee,” said Jean
Therme, Director of the French Atomic Energy
Commission (CEA). The clinic will benefit from the
work being carried out at Minatec, Europe's largest
research centre in micro-nanotechnologies, which
is also located in Grenoble.

www.cea.fr
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INTERNATIONAL MICROWAVE

SYMPOSIUM
HonNoLuLu, HI e JUNE 3-8, 2007

Mark Your
Calendar Now

_——

2007/ |IEEE MTT-S INTERNATIONAL
MicrowAVE SYmMPosIiUM & EXHIBITION
June 3-8, 2007 » Hawaii Convention Center

Featuring Technical Sessions and Workshops for Wireless, Commercial and Military Applications
o Field Analysis and Guided Waves o Frequency Conversion and Control
o Frequency Domain Techniques o HFE/VHF/UHF Techmologies and Applications
o Time Domain Techniques o Power Amplifier Devices and Integrated Circuits
o CAD Algorithms and Techniques o High Power Amplifiers
o Linear Device Modeling e Low Noise Components and Receivers
o Nonlinear Device Modeling o Millimeterwave and Terahertz Components and Technologies
o Nonlinear Circuit Analysis and System Simulation o Microwave Photonics
o Transmission Line Elements o Digital Circuils and Systems at GHz Speeds
o Passive Circuit Elements o Packaging, Interconnects, MCMs and Hybrid Manufacturing
o Planar Passive Filters and Multiplexers o [nstrumentation and Measurement Techniques
o Non-Planar Passive Filters and Multiplexers e Biological Effects and Medical Applications
o Active and Integrated Filters o Smart Antennas, Spatial Power Combining and Phased Arrays
e Ferroelectric, Ferrite and Acoustic Wave Components ° Radars and Broadband Communication Systems
o MEMS Components and Technologies o Wireless and Cellular Communication Systems
o Semiconductor Devices and Monolithic IC Technologies © Sensors and Sensor Systems
o Signal Generation

In addition to the outstanding Symposium, visit the World's Largest Microwave Exhibition, featuring more than 400 industry
immovators displaying their newest wireless and commercial products and services. Once again this year, industry
representatives will be presenting application and marketing seminars that will be open to all attendees.

For information on attending the 2007 IEEE MTT-S International Microwave Symposium, please visit the official
show Website: www.ims2007.org.

For information on the exhibition, contact:

e-mail: mwj@mwjournal.com
Fax: 781-769-5037
Post: Microwave Journal, 685 Canton St., Norwood, MA 02062

CONFERENCE PROGRAMS WILL BE MAILED IN MARCH
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Business News

-

Large-size LED backlight market to triple in 2007

Representing only a tiny niche
in the wider market for LCD
backlights, sales of LED-
based units will nevertheless
grow at a rapid pace between
now and 2009, says a new
report from DisplaySearch. In
what it describes as a "conser-
vative" outlook, market analyst
DisplaySearch says that unit
shipments of LED backlights
for LCD televisions and PC
monitors will reach nearly 3
million in 2007. LED-based
backlights for large-size LCDs

GCS foundry
deal signals
shifting opto
strategies

In a strategic move that high-
lights an accelerating shift
towards outsourced wafer pro-
cessing of optical telecommu-
nication devices, Xponent
Photonics has established a
foundry deal with Global
Communication
Semiconductors (GCS). GCS,
which is better known as a
high-end GaAs wafer foundry
that, among other things,
makes RF components for US
military  applications,  will
manufacture optoelectronic

are viewed as one of the key
next-generation applications to
drive sales of high-brightness
emitters. However, the market
has been very slow to take off
so far, and only 1 million LED
backlight units for screens
greater than 10 inches in size
shipped in 2006, according to
DisplaySearch's latest report.
Since the backlight unit is the
most costly component in an
LCD panel, this still equated to
a market value in the region of
$50 million. That slice of the

devices using proprietary laser
and PIN photodiode processes
developed by both Xponent
and GCS.

http://www.gcsincorp.com/

Fiber-optic
market forecast
iIssued

Electronicast Consultants of
Upper Lake, Calif., has relea-
sed a market forecast study
regarding the global total avai-
lable market and consumption
of fiber-optic components,
devices and parts designed for
applications in harsh environ-
ments. Consumption of these
products has shown steady
growth over recent years, and

sector represents only a tiny
fraction (0.4 percent) of the
total available market, with a
remarkable 277 million large
LCD screens selling last year.
But LED backlight shipments
are now expected to increase
rapidly, to 2.9 million in 2007
(0.9 percent of all large LCD
backlights), 8 million in 2008
(2.1 percent) and 12 million in
2009 (2.8 percent). The 2009
figure ought to equate to a
market value upwards of $300
million.

the market is expected to rise
in value from $1.09 billion in
2005 to $2.02 hillion by 2009.

NL rebrands
as Innolume;
targets silicon
photonics

“Innolume” is the new name for
the US-German company for-
merly  known as  “NL
Nanosemiconductor”. The
rebrand comes as the firm
consolidates its acquisition of
Zia Laser, and sets its sights
on the emerging field of silicon

photonics.
http://www.innolume.com/

Philips announces 100% ownership of Lumileds

Royal Philips Electronics has obtained full owner-
ship of Philips Lumileds Lighting, the world leader
in high-power LEDs and pioneer in LED technolo-
gy for every day purposes. Philips acquired last
year the 47% stake in Lumileds owned by Agilent
Technologies. The remaining 3.5% of Lumileds
share capital has now been acquired from

Lumileds’ employees and management. The 3.5%
stake was related to an employee stock option
program at Lumileds, which has now been repla-
ced by a new incentive program. Philips will take
a one-time charge of approximately EUR 8 million

in its financial results for the fourth quarter 2006.
http://www.lumileds.com/

LG pocket projector driven by Luminus LEDs

LG Electronics has unveiled what is described as
the brightest commercially available LED-based
pocket projector on the market, using a PhlatLight
PT39 chipset from Luminus Devices. The
Luminus chipset enables the LGE pocket projec-
tor to deliver more than 100 ANSI lumens, com-

The Yole Développement magazine

pared with the 15 to 30 lumens produced by LED
projectors currently available through retail chan-
nels. As a result, the LGE pocket projector can
operate in daylight conditions and project a larger

image with superior colour and image quality.
http://www.luminus.com/
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2007 INTERNATIONAL CONFERENCE ON
COMPOUND SEMICONDUCTOR
cS MANTECH MANUFACTURING TECHNOLOGY

May 14-17, 2007
The Hilton Austin, Austin Texas, USA

www.csmantech.org

Join us at the 22" Edition of the Premier Conference
for Compound Semiconductor Manufacturing

» Technical Sessions covering topics such
as Substrates and Epitaxy, Processing,
Manufacturing Practices, CS Devices,
Wide Bandgap, and Opto technologies.

=

» Invited Papers that cover a range of
topics from current and emerging
technologies to “killer” applications.

Y - Tl D
» Intensive multi-topic Workshop the day P e .
before the conference opens. . ""i -‘p iT'[ i I'Ii' j ' u j 1 ”

We will meet in the beautiful city of Austin TX, well
known for its international flair and vitality

» Exhibits, presenting everything from www.austintexas.org
substrates to systems, provides a forum
tO meet directly Wlth VendorS. > EXhibitOl‘S' FOl'llm, SpeCial parallel

sessions event where vendors inform
about their latest and greatest products.

» The Interactive Forum, unique to CS
MANTECH, where conference attendees
can engage in discussions with Technical
Session authors and with each other.

» Our Social Events, such as the Exhibits
Reception and the  International
Reception, provide opportunities to
develop business contacts and network
with colleagues in the industry in an
informal setting

Hifton Austin Hotel

For Additional Information please visit us at

www.csmantech.org or email at info@csmantech.org
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Future Sony televisions feature laser projection

Sony's future range of televi-
sions will likely contain laser
diodes, revealed the
Japanese firm at the annual
Consumer Electronics Show
(CES) in Las Vegas. The elec-
tronics company, which des-
cribes itself as "transforming
into an entertainment powe-
rhouse”, demonstrated a 55-
inch television that uses a
laser projection system. In
Vegas, Sony also showed off a
mammoth 82-inch television
with an LED backlight. Sony
first incorporated LED techno-
logy in its high-end televisions
more than two years ago, but,
in general, LED television
backlighting has yet to take off
in a big way. The US company
Luminus Devices appears to

Cree qualifies
first 4-inch LED
process

SiC and GaN chip manufactu-
rer Cree says it has qualified 4-
inch wafer processes for LED
and Schottky diode fabrication.
In an investor conference call
to discuss its second-quarter
2007 results, Cree CEO Chuck
Swoboda said that the switch
to the larger format would help
with production yields of large-
area die typically needed for
very-high-brightness, or
"power" LED chips. This is
because the "edge" effects that
impact wafer yields become
much less significant as the
wafer manufacturing size is
scaled up from 3 inches to 4
inches. Cree plans to switch a
small amount of its LED and
Schottky diode production to a

4-inch line in the current quarter.
http://www.cree.com/

be leading the LED backlight
field currently with its
"Phlatlight” technology, which
has been adopted by a num-
ber of television makers in
rear-projection systems. Rival
LED makers have also been
gearing up with new MOCVD
reactors in anticipation of a
rapid expansion of the large-
area display backlighting mar-
ket for high-brightness LEDs.
Sony also exhibited a prototy-
pe slimline 27-inch display that
uses organic LEDs instead of
IlI-V components. According
to the company, mass produc-
tion of similar 11-inch screens
is close to being cleared,
although the larger-area
screens are still under deve-
lopment. With the Blu-ray and

Philips Lumileds
reports 115
Im/W power LED
at 350 mA

Philips Lumileds has claimed
new performance records for
high-power white LEDs with
efficacies well in excess of 100
Im/W. The company expects
that the enabling technologies
behind  these laboratory
demonstrations will make their
way into new and existing pro-
ducts, beginning in the current
quarter. While other companies
have announced results above
the 100 Im/W threshold, these
have all related to small
devices driven at 20 mA. For
example, Nichia recently
announced a 150 Im/W lamp-
type white LED demonstration.
The Lumileds announcement
shows that developments in the
power LED segment are kee-
ping pace with standard LEDs.

high-definition DVD camps
also trying to out-hype each
other at CES, Sony was keen
to point out that its US ship-
ments of PlayStation3 games
consoles - each of which fea-
tures a blue-violet GaN laser
diode - were on track over the
recent holiday period. Despite
reports of shortages of the
consoles, senior VP of marke-
ting for Sony Computer
Entertainment America Peter
Dille said that one million
PlayStation3s had been ship-
ped to the US by the end of
December. Sony admitted pre-
viously that problems with
GaN laser manufacturing had
forced it to scale back the glo-
bal launch of the PlayStation3
in November 2006.

DOE releases
draft Energy
Star require-
ments for SSL

luminaires

The US Department of Energy
(DOE) has released draft
requirements for the Energy
Star program for LED-based
luminaries. The draft docu-
ment, "Energy Star Program
Requirements for Solid-State
Lighting Luminaires" describes
how products targeting the
general illumination market will
be able to comply with pro-
gram requirements. Energy
Star is a voluntary labeling pro-
gram designed to identify and
promote energy-efficient pro-
ducts. The draft requirements
have been posted on the DOE
SSL website for review and

comment.
http://www.netl.doe.gov/ssl/energy_star.html

You can send us press releases to mounier@yole.fr
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Alliances & Mergers

CDT acquires OLED driver chip design house

Cambridge Display Technology (CDT) has acqui-
red the assets of Next Sierra, Inc., a Mountain
View, California-based hardware developer that
specializes in designing driver chips for P-OLED
and OLED displays. CDT believes that Next Sierra
will assist in the development of Total Matrix
Addressing™ (TMA) technology. "The response
from the OLED industry to our announcement of
TMA technology last month convinced us that we

needed to move quickly to demonstrate the TMA
concept in silicon," said David Fyfe, CEO of
Cambridge Display Technology. Total Matrix
Addressing is a technology which potentially can
be incorporated into driver chips to bring active
matrix (AM) capabilities to passive matrix (PM)
displays.

http://www.cdtltd.co.uk/

Cyberlux acquires LED technology developed at UCSB

LED lighting manufacturer Cyberlux has acquired
Hybrid Lighting Technologies, a company that
holds a worldwide exclusive license for an inorga-
nic light-emitting source for LEDs developed at the
University of California-Santa Barbara (UCSB).
Hybrid Lighting Technologies was previously a

and the deal was a restricted stock transaction.
The technology acquired by Cyberlux enables the
creation of a white or multi-colored lighting source
by combining the emission from an LED chip with
the photoluminescence from polymer and/or orga-
nic films.

http://www.cyberlux.com/list.php

wholly owned subsidiary of UTEK Corporation,

... the “Window" to the European
MST/MEMS Community for > 15 years

mstnews is a bi-monthly magazine on world-wide developments in micro and nano tech-
nologies and its integration in systems. The hardcopy version is distributed to 10,000 rea-
ders in Europe. 5,000 on-line subscribers worldwide download the pdf-version from our
website. mstnews is published by VDI/VDE-IT, located in Berlin - Germany, for 15 years!

mst|news

intermational
newsletter an

micro - nano
integratioen

Industrial managers, developers, researchers and students in Europe: Get your free sub-
scription of the hardcopy of mstnews! Non-Europeans, subscribe the downloadable pdf
version free of charge!

Issued on February 09, 2007:

October issue no. 1/07 on "Chemical Micro Process Engineering" and on "Cross-sectoral
Applications of MST"

a) New developments and trends in Chemical Micro Process Engineering; b) Case study on possible cross-
sectoral applications of microsystem technology for accelerometers in the consumer industry and presenta-
tion of some other examples.

FORECAST

April issue no. 2/07 on “Smart Factory with MST” and on "Converging technologies"

a) What is "smart factory" at all and how it can be built-up with MST? Presentation of several smart factory
developments and projects with "autonomous distributed (micro-)sensor systems" that are using MST; b)
Presentation of trends towards complex miniaturized systems that are basing on bio- , micro/nano- and
information technologies as well as on cognitive functions.

Deadline for press releases and advertisements: March 09, 2007; date of issue: April 05, 2007

Find all about mstnews, a subscription tool, media data and all () previous 77 issues at
www.mstnews.de
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Revolutionary gas-to-liquids technology unveiled

French oil company, Total S.A.
and microchannel technology
firm, Velocys Inc. presented a
revolutionary  gas-to-liquids
(GTL) process at the 6th annual
GTLtec conference in Doha,
Qatar. In November of 2005,
Total S.A. and Velocys formed a
multi-year alliance to apply
microchannel process technolo-
gy and highly active, nano-
scale catalyst to produce syn-

thetic fuel from abundant natu-
ral gas. GTL represents a tre-
mendous market opportunity
since over 3,000 trillion cubic
feet of natural gas are currently
considered stranded — without
access to world markets. The
main objective of the develop-
ment alliance is to make the
conversion of natural gas to
synthetic fuels more efficient,
thereby enabling enhanced

development of natural
resources. For GTL and other
applications, Velocys’ micro-
channel process technology
offers reduced capital cost and
higher efficiencies due to pro-
cess intensification enabled by
extremely high rates of heat

and mass transfer.
www.velocys.com

VTI's 3-axis acceleration sensor for new biofeedback device

VTI Technologies is supplying its new SCA3000 3-
axis accelerometer for a novel Swiss-made bio-
feedback device named ikcal, produced by Teltronic
AG and commercialized with Medical Care
Consulting AG. ikcal measures individual's calorie
consumption through physical activity and com-
pares this with their personal energy uptake in the
form of food consumption on daily basis. In addition
to the energy balance, the ikcal also indicates whe-

ther a person is exercising sufficiently. The physical
activity is calculated by measuring the heart rate
and the acceleration which are converted into kilo-
calories. The purpose of this kind of biofeedback
device is to help fight chronic obesity. The VTI
SCA3000 was selected due to its high accuracy
and ultra-low power consumption.

WWW. VL. fi

Free Market Briefing

Microfluidics, the technological & economic potential
at Lab-on-a-Chip World Congress

AY

‘} YOLE DEVELOPPEMENT

15 May 2007, 17:30 — 19:30
Edinburgh, Scotland

Take time to attend Yole Développement’s Market Briefing

Yole Développement, the Market Research and Strategy Consulting Company specialising in Micro &
Nanotechnologies, presents you their detailed analysis on Microfluidic applications for Life Sciences.

As an ancillary event to Lab-on-a-Chip World Congress, the Market Briefing is organised by Yole and its
Microfluidic experts, Mrs G. Andrieux Gustin and Mrs C. Labat. Our aim is to give you an overview of our

Micro & Nanotechnologies analysis.
Our experts will present you:

« Afocus on materials: polymer, glass and silicon

» An overview of manufacturing processes

* A quantitative analysis of Microfluidic applications

 The organisation of the Microfluidic field and its main features

Lab-on-a-Chip World Congress reviews existing and new
life science applications of Microfluidic technologies. |con

Taking place in Edinburgh on May 15-16, Scotland, LOC
World Congress has assembled a world class team of the

best presenters in the Microfluidics field.

Market Briefing contact: Yole Développement, leroy@yole.fr
For further information, contact: ksaunders@selectbiosciences.com

Website:

http://www.selectbiosciences.com/conferences/LOAC2007/Agenda.aspx

The Yole Développement magazine

Market Briefing — Agenda Topics
- Focus on materials: polymer, glass and sili-

- Overview of microcomponents fabrication
techniques

- Quantitative analysis 2005-2012

- Organization of the Microfluidics industry

= === ah-on-a-Chip
World
< I | | E || Cnngresa
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Microfluidics gives boost to protein crystallization studies

Proteins produced by cancer
cells are among the common
targets for anticancer agents,
and with efforts in proteomics
and cancer genomics, the num-
ber of potential protein targets
is increasing exponentially. One
of the most  powerful
approaches to understanding
protein function involves deter-
mining its 3D structure in atomic
detail, but this requires having
pure crystals to study. Until
recently, protein crystallization
has been more art than scien-
ce, but now, two microfluidic
devices have automated the
process of crystallizing pro-
teins.

University of Chicago’s team
led by Rustem Ismagilov, Ph.D.,
has developed a nanoliter

New glass micro-
mixer technology
platform

Micronit Microfluidics BV has
launched its new glass micro-
mixer technology platform.
Mixing of fluids in microfluidics
can be performed in various
ways, using so-called folding
flow techniques. Micronit and
the University of Sheffield have
worked on different mixing prin-
ciples in glass microfluidic
devices. They have focused on
two mixer types: Tear-drop
mixers for low Reynolds number
mixing and Swirl mixers for high
Reynolds number mixing. The
Tear-drop mixer is ideally suited
for “difficult” mixing, while the
Swirl mixer performs best when
very fast mixing is required. The

microfluidic device that can
conduct approximately 1,900
crystallization experiments per
hour. The device can vary the
chemical conditions within 10
nanoliter plugs of fluid and then
screen each plug to determine if
the test protein forms high-qua-
lity crystals suitable for further
study. Using their device, the
researchers crystallized mem-
brane-bound proteins, which
experience has shown are
among the most difficult to crys-
tallize. The investigators were
able to form crystals of a com-
plex bacterial protein and use
those crystals to determine the
protein’s 3D structure. The devi-
ce is designed such that the
investigators were able to
conduct X-ray diffraction stu-

mixing, even at low pressures.
Micronit also announced it has
chosen Kyodo International to
be their representative for the
Japanese market. Thanks to the
fast-growing  demand  for
Micronit's lab-on-a-chip pro-
ducts, the company indeed nee-
ded to expand its sales network.
Kyodo's area of expertise lies in
offering its clients different
merits by selling products.
Biotechnology is a key market
for Kyodo.

WWWw.micronit.com

New miniaturized
device for Lab-
on-a-Chip sepa-
rations

Researchers at the National
Institute of Standards and

dies on the crystals while they
remained in the microfluidic
capillaries.

Taking a slightly different
approach, but still using micro-
fluidics, a research team led by
Carl Hansen, Ph.D., at the
University of British Columbia
has developed its own version
of a high-throughput crystalliza-
tion device that varies crystalli-
zation parameters in an array-
type format. The device can
create up to 1,000 different mix-
tures of protein and other rea-
gents and then can allow these
mixtures to evaporate in a
controlled manner, inducing
protein crystal formation in
those mixtures with the proper
chemical conditions.

ped an elegantly simple, minia-
turized technique for separating
minute samples of proteins,
amino acids and other chemical
mixtures. A prototype device
can run up to eight separations
simultaneously in a space about
the size of a quarter, highligh-
ting the technique's potential for
use in microfluidic lab-on-a-chip
systems. The NIST technique,
"gradient elution moving boun-
dary electrophoresis" (GEMBE),
works by opposing the move-
ment of the mixture's compo-
nents with a stream of buffering
solution flowing at a variable
rate. The technique has been
validated at NIST with separa-
tions ranging from small dye
molecules and amino acids to
larger biomolecules, such as
DNA. NIST is applying for a
patent on the method.

micromixers result in efficient Technology (NIST) have develo- WAWW.nist.gov
( You can send us press releases to labat@yole.fr )

l

You can download an issue at: www.memsinfo.jp/yd_micro_news.shtml
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CardioMEMS
files for $86 mil-
lion IPO

CardioMEMS, which makes
innovative wireless sensors to
monitor the heart, has filed with
the Securities and Exchange
Commission to launch an Initial
Public Offering of stock worth
more than $86 million. The
company, founded in 2001, a
member of Georgia Tech’s
Advanced Technology
Development Center, raised
over $50 million in venture bac-
king, including a $22.6 million
round in December. The compa-
ny’s EndoSensor measures
blood pressure in people who
have abdominal aortic aneu-

rysm. Its HeartSensor is a wire-
less device that measures blood
pressure in the hearts of patients

with congestive heart failure.
www.cardiomems.com

Recruitment at
Syrris

Syrris revealed that interest in
its new flow chemistry (FRX)
and atlas synthesis systems has
been so high that it is now dou-
bling its sales force. Since the
launch of the FRX and atlas in
late 2006, Syrris has delivered
systems to major pharma com-
panies and academic institu-
tions throughout Europe and the
US. With medicinal chemists
increasingly moving to Syrris’s
new modular chemistry sys-

tems, Syrris is also appointing
distributors to cover India
(Nuilab Equipment Company),
Japan (Hansen & Company),
Italy (Stepbio) and Australia

(John Morris).
WWW.SYITiS.com

Nomination at
Fluidigm

Fluidigm has hired Dominique
Remy-Renou to be vice presi-
dent of European sales and
support and general manager of
Fluidigm Europe. Remy-Renou
previously worked in the
European organizations of
Applied Biosystems, including

country manager for ABI.
www.fluidigm.com

Alliance & Mergers

GE to acquire Abbott's in vitro and POC diagnostics

businesses

General Electric Company plans to acquire
Abbott's primary in vitro diagnostics businesses
and Abbott Point-of-Care diagnostics business for
$8.13 billion in cash. The transaction is targeted to
close in the first half of 2007. Abbott's in vitro dia-
gnostics business, including Point-of-Care (former-

]
P Cambridge Healthtech Institute’s

April 11-13, 2007

World Trade Center, Boston, MA

8th Annual

www.ge.com

ly known as i-STAT), is expected to generate net
sales of approximately $2.7 billion in 2006. This will
transform GE Healthcare into the world’s second-
biggest in vitro diagnostics player behind Roche,
thus answering Siemens’ challenge.

Register by March 9th and Save up to $200!

Microarrays in Medicine

7th Annual

Proteomic and Genomic

Sample Preparation

m, MA 02494
healthtech.com

The Yole Développement magazine

Make sure to mention kecode YOLE when

registering online!

www.GOTSummit.com
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Alliance & Mergers

RainDance's new microfluidic, microdroplet chip

RainDance Technologies wused Cambridge
Consultants’ design and engineering development
services to develop its Nanoreactor™ micro-dro-
plet-based system aimed at rapidly sorting through
vast sets of biochemical entities. By delivering the
instrumentation in just six months, Cambridge
Consultants allowed RainDance to speed time to
market by several months. RainDance’s offer is tar-
geting a broad range of markets including drug
development, cancer research, and even industrial
biofuels. RainDance’s Personal Laboratory
System™ (PLS) combines Cambridge
Consultants’ developed instrumentation with
unigue disposable fluidic chips to generate and

combine droplets — then optically interrogate and
sort them according to assay activity. Processing
samples at up to 10,000 droplets per second, this
platform delivers significantly faster, cheaper and
more accurate analysis than traditional life science
tools. With also approximately $170,000 in NIH
funding, the company plans to deliver reference
platform units for early adopter use in spring 2007
and to launch the system in January 2008. But first,
the company faces the tall order of distinguishing
its product from those offered by established micro-
fluidic tool vendors Caliper and Fluidigm.

http://www.raindancetechnologies.com

OGT, Agilent
Partner on
Microarray
Development

Oxford Gene Technology (OGT)
and Agilent Technologies
announced a collaborative
agreement giving OGT access
to Agilent's microarray platform,
confirming OGT as an Agilent
Certified Service Provider, and
appointing Agilent as an OEM
supplier for OGT designed
microarrays.

OGT and Agilent, joint pioneers
of the development of the Ink
Jet in-situ synthesis (1JISS) and
SurePrint™ platforms, will com-
bine the experience and experti-
se of OGT in microarray ser-
vices with Agilent's microarray
platform to provide an end-to-
end solution, giving the custo-
mer a flexible platform using
high density, high sensitivity
microarrays, tailored to applica-
tion services.

OGT and Agilent also plan to
jointly develop a Centre of
(Microarray) Excellence targe-
ting new emerging applications
including aCGH, ChlIP, methyla-

tion and microRNA.
www.agilent.com

The Yole Développement magazine

MDS to Buy
Molecular
Devices for
$615M in Cash
to Expand MDS
Sciex Business

MDS has signed a definitive
agreement to buy Molecular
Devices, a maker of high-
content screening, cellular ana-
lysis, and biochemical testing
tools, for $615 million in cash.
MDS will create a new 1,100
employees business segment
that combines  Molecular
Devices with its MDS Sciex
business. MDS Sciex business
will continue its mass spectro-
metry partnerships with Applied
Biosystems and PerkinElmer
following the transaction.
Molecular Devices will generate
$190 million in revenue and $45
million to $50 million in earnings
in the first year. Molecular
Devices reported $185 million in
revenue in the four consecutive
quarters ended Sept. 30, 2006.
The transaction is expected to

close in the second quarter.
www.moleculardevices.com

Cepheid and
BioMerieux to
develop and
market sepsis
assays

Cepheid and BioMerieux plan to
develop and market a line of
sepsis tests. They will develop
assays to identify fungi and bac-
teria and genetic markers for
antibiotic resistance, a panel
that could also be used to identi-
fy hospital-acquired pneumonia.
The tests will work on Cepheid’s
GeneXpert platform. Cepheid
will manufacture them and
BioMerieux will distribute them
worldwide.

As part of the deal, BioMerieux
has licensed Cepheid patents
for its methicillin-resistant
Staphylococcus aureus test.
Cepheid will continue to deve-
lop, manufacture, and market
the products.

Financial terms of the agree-

ment were not released.
www.cepheid.com
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Lab-on-a-Chip

World Congress

15-16 May 2007 Edinburgh, Scotland

Welcome to the Lab-on-a-Chip World Congress, our
inaugural conference designed to review existing and new
life science applications of microfluidic technologies. This
meeting will be held in the beautiful and historic city of
Edinburgh, allowing close proximity to Scotland’s growing
biotech community, universities and research institutions.

Registration for this conference will also permit access to
the co-located Advances in Microarray Technology and
SEQNSYNTECH.

Distinguished Speakers

Jon Cooper Wi Craig Venter

Head - Bioelectronics Research Founder and President, J. Craig
Centre 2 1™ Venter Institute and the J. Craig
University of Glasgow %= 1" Venter Science Foundation

Sabeth Verpoorte

Program Chair

Institute of Pharmacy, University
Of Groningen

Andrew De Mello
Professor of Chemical Nanosciences
Imperial College

. Andreas Manz ) . .
‘ _ ‘ Head - ISAS, Dortmund Call for Posters - Deadline 1 April 2007

We are currently accepting sulbbomissions for
poster presentations. If you would like to be
considered, please complete the sulbmission form
at Lab-on-a-Chip.net.

W "J

Corporate Sponsors Agenda topics will include :

'FIUidigm@ ﬁ é’ inVi t rogen” Biodefense detection systems

Point-of-care diagnostics
Sponsorship and Exhibition Opportunities e Protein quantification
Space available for exhibitors is limited. We suggest you contact Microfabrication/engineering
us as soon as possible if interested. , : ) ) )
Genomics & drug discovery applications

Paul Raggett, Exhibition Manager Micro-Reactions
Tel: +44 (0)1787 315117
Email: paul.raggett@selectbiosciences.com

SELECT

Lab-on-a-Chip.net BIOSCIENCES

Delivering the Difference




Photovoltaic at Yole

At Yole Developpment, three consultants are wor-
king on photovoltaic (PV) market for now 2 years.

We investigated the PV industry in order to help our
customers to understand the market evolution in
terms of structure and technology and see how
they should customize their offer to benefit from the
impressive booming of PV business.

We are working with industrial companies in order
to define their market and technology strategy but
also the investments needed for market entrance.

We plan to release a report on this topic within the
next two months. The report crosses market data,

Photovoltaic f' 3

technologies and processes description and quan-
tifies the opportunity for equipment and materials
manufacturers. We have been working both on
established processes (Si wafer based, Si thin
wafer based, amorphous Si) and emerging ones
(tandem a-Si/p-Si, CIS/CIGS, CdTe, lll-V, DSSC,
Organic)

Next month will present a more detailed content of
the report and a precise release date.

For more information on our activities within the
photovoltaic filed, feel free to contact Gaetan RULL
at: rull@yole.fr

New World Record in Solar Cell Efficiency Achieved Using

a Veeco MOCVD System

Veeco Instruments Inc. announced its Metal
Organic Chemical Vapor Deposition (MOCVD)
technology enabled an important recent advance-
ment in solar cell efficiency. On December 5,
Spectrolab, Inc. (The Boeing Company) has achie-
ved a world record concentrator solar cell conver-
sion efficiency of 40.7 percent. This solar cell
conversion efficiency was achieved using a Veeco
TurboDisc(R) As/P MOCVD System, which depo-
sits epitaxial films.

The 40.7 percent efficient cell was developed using
a multi-junction solar cell structure. This type of cell
achieves a higher efficiency than single junction
cells by capturing more of the solar spectrum and
utilizing it more efficiently. The solar cells are
manufactured in a single epitaxial growth process,
which requires excellent control and repeatability

from the MOCVD system.

http://www.veeco.com
http://www.spectrolab.com

Business News

Q-Cells signs long-term supplies agreement with Elkem
Solar and acquires equity stake in REC

Q-Cells AG has signed a long-term supply agree-
ment with Elkem Solar, a member of Norway's
Orkla Group, thus securing supplies of significant
guantities of metallurgical silicon to lock in growth
in its core business until 2018. By conducting
extensive tests on the manufacture of ingots,
wafers and solar cells, Q-Cells has confirmed that
the material supplied by Elkem Solar - to be indus-
trialized on a large scale - can achieve efficiencies

and yield levels equivalent to high-purity polycrys-
talline silicon, which is manufactured using a much
more expensive and complex process. In connec-
tion with the agreement on silicon supplies, Q-Cells
AG will acquire 17.9 % of the share capital in REC
Renewable Energy Corporation ASA, from Good

Energies.
http://www.qcells.de
http://www.elkem.com/
http://www.recgroup.com/

First Solar Announces 100MW Manufacturing Plant

Expansion in Malaysia

First Solar Inc, a CdTe solar module manufacturer,
announced it will expand production with a new
four-line plant with an expected minimum annual
capacity (or nameplate capacity) of 100MW. The
manufacturing plant will be located in Kulim Hi Tech
Park located in Kedah, Malaysia and when fully
ramped will employ approximately 500 people.
Plant construction is scheduled to begin in April
2007 and conclude late in 2007, with production
planned to begin in the second half of 2008. The

total plant investment is estimated to be $150M.
The Malaysian government is providing a 15-year
income tax holiday as an incentive for First Solar's
investment in Malaysia. The manufacturing site can
accommodate future expansion.

First Solar currently operates a manufacturing plant
in Ohio with 75SMW nameplate capacity and is in the
process of completing a manufacturing plant in
Germany with 2100MW nameplate capacity.

http://www.firstsolar.com

( You can send us press releases to rull@yole.fr
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After the NXP announcement in
the middle of January,
Freescale Semiconductor Inc.
also announced on Jan. 23 that
it would not extend its participa-
tion in the Crolles2 Alliance
beyond the term expiring at the
end of 2007. Crolles2 Alliance is
a high-profile alliance created in
2000 in Crolles, France, by
STMicroelectronics Inc. and
Philips Semiconductors (now
NXP), joined later by Freescale.
The alliance works on R&D and
industrialization of CMOS pro-
cess technologies, from 90-nm
to the 32-nm node. According to
Frans van Houten, CEO of NXP
BV, the Dutch company has

chosen to work more closely
with Taiwan Semiconductor
Manufacturing Co. Ltd. resul-
ting in increased R&D activity
by TSMC in Leuven, Belgium
with NXP and IMEC. He confir-
med NXP would remain invol-
ved at Crolles up until the end
of 2007 when the partnership
contracts end, relating to work
on a 45-nm CMOS process.
NXP employs about 200 people
at Crolles.

Concerning Freescale, officials
insisted that the US-based
company is not exactly bailing
out of the alliance, which
consists of two components:
R&D and IC manufacturing. It is

still unclear what direction
Freescale will take in the manu-
facturing portion of the contract
at Crolles2, which has a small-
scale, 300-mm fab. Freescale
Semiconductor Inc. announced
plans that it will join IBM Corp.'s
"fab club" for joint semiconduc-
tor R&D. Freescale will become
a partner in IBM's technology
alliance starting at the 45-nm
node and will also participate in
the R&D alliance at the 32- and
22-nm nodes and beyond. The
agreement includes the deve-
lopment of CMOS and silicon-

on-insulator (SOI) technologies.

http://www.nxp.com
http://www.freescale.com

http://www.st.com

Foundry giant Taiwan Semiconductor Manufacturing
Co. Ltd. plans to build five advanced 12-inch wafer
plants in Taiwan within the next few years.

Building five fabs could cost TSMC (NYSE:TSM) as
much as $15 billion. On the plants' completion,
TSMC will have a total of seven 12-inch factories in
Taiwan. The company's decision to continue deve-
lopment in its home country seems a strong state-
ment of its loyalties there, as the company now has
more flexibility than ever to expand in neighboring

The giant chipmaker Intel Corp. has confirmed its
intention to close Fab 8 in Jerusalem, Israel. The
wafer fab closure is a result of the company's deci-
sion to stop all its automotive controller activities by
the end of 2007, said a report from Reuters. Intel
could also sell its NOR flash memories activities to
STMicroelectronics or Sony-Ericsson, including its
existing fab at Kiryat Gat in southern Israel, Fab 18.
According to the reports, Fab 18 will either be sold

Canon Marketing Japan and OBDUCAT AB are
pleased to announce that the two companies have
signed an exclusive distribution agreement for
Obducat's products in Japan. Under the terms of the
agreement Canon Marketing Japan will exclusively
market and support Obducat's products throughout
Japan. Obducat develops products and processes
used for replication of advanced micro and nano
structures. Obducat is currently supplying its Nano

The Yole Développement magazine

China. Despite lingering political tension between
the two countries, Taiwan's government officially
gave permission to three Taiwan-based companies
to invest a combined $825 million in China. And at
the beginning of January 2007, Taiwan's govern-
ment green-lighted a plan to allow Taiwanese chip-
makers to use the more advanced 0.18-micron tech-
nology in their China factories. Currently, TSMC has
one wafer plant in Shanghai.

http://www.tsmc.com

or be reclassified by Intel itself in the near future.
Meanwhile, Intel reportedly is set to mobilize plans
to invest in a major new plant in China to make lea-
ding-edge chips. The plant, which will make 65nm
multi-core processors, is rumored to cost over $2
billion—Intel's biggest investment in China to date,
according to the Reuters report that cited "two

sources with knowledge of the plan."”
http://www.intel.com

Imprint Lithography (NIL) technology and is looking
to distribute in Japan. Canon Marketing Japan is the
domestic marketer of all Canon Inc. products.

Its Industrial Equipment Division is involved in sales
and servicing of Canon's Semiconductor Equipment,
Equipment for LCD Displays as well as various mea-
suring tools.

http://cweb.canon.jp
http://www.obducat.com
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IC Manufacturing

Business News

Dalsa reports 4™ quarter 2006 for Semiconductor business

Dalsa Semiconductor Business revenues decreased
by $0.5 million or 3.3% in the fourth quarter of 2006
compared to the same quarter in 2005. The decrea-
se was mainly the result of delays in orders from
customers in foundry CMOS business and in IC pro-
ducts business (which includes image sensors),
which rescheduled deliveries into early 2007 to mini-
mize their year-end inventories. Dalsa also expe-
rienced some supply issues on a specific and limited
range of materials in their semiconductor wafer pro-
cessing facility. Revenue from MEMS devices grew

2005, and for the first time revenues from the MEMS
end market were the largest contributor to total reve-
nue for the semiconductor wafer processing facility.
Lower revenue in the IC products unit resulted in
losses during the current quarter, although the wafer
processing facility was profitable in the quarter. As
evidenced by the backlog, which increased from the
previous quarter by $6.7 million to $39.7 million,
management expects quarterly revenue to rebound
in the first quarter of 2007.

http://www.dalsasemi.com
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by $0.3 million compared to the same quarter in

Market Focus

Innovative 3D packaging technologies

How it will impact the semiconductor food chain?
Technology and Market analysis of the 3D packaging solutions

Our world is today at the crossroads of numerous breakthroughs in 3D stacking!

Although 3D ICs are at the R&D stage in the largest semiconductor companies today, the recent announce-
ment of Samsung in 2006 could speed up micro-via technology especially for the memory business. By
acquiring the new Yole 3D IC report, you will have access to a Technology and Market analysis on 3D pac-
kaging solutions.

3D integration will affect the IC, MEMS and image sensors markets!

Flash memory market 2006 - 2010

Semiconductor chips face constant pressure for increased perfor- |
mances while still decreasing their size. At the same time their pac-
kages must be able to accommodate new functionalities.

Today wire bonding is limited in density and performances so 3D |
stacking with micro-vias (or TSV, “through-Si vias”) seems to be
unavoidable in the future for miniaturization first and increased per-
formances after.

3D integration will use technologies originally developed for MEMS | ¢
technology but for different markets.

: [mHumberof TSV-Flash memanes
{n unts)

mNUmEEr af Flzn memones [mn
urits)

2005 2006 2007 2008 2000 2010

Market Forecast for TSV-based Flash memories

In 3D IC report, Yole Développement has analyzed that portable applications are a strong market driver for
3D integration. Stacking memories, stacking memories and logic, image sensors with uP and FPGAs will be
the first mass market applications.

In 2010, Yole's experts forecast that 1 billion of Flash memories will be stacked with TSVs (see figure 1).

3D-ICs: the technical challenges are close to be overcome

3D is the most “integrated” approach and is an enabling technology platform applicable to digital and mixed
signal electronics, wireless, electro-optical, MEMS, sensors, smart imagers, displays and other devices.
There are however strong challenges. They are: thermal management, reliable co-design and simulation
tools, and industrial wafer-to-wafer bonding tools, low-cost through-wafer via structures and via fill pro-
cesses.

For more information on this report, please go to www.yole.fr
or ask Faygal El Khamassi (khamassi@yole.fr -+33 472 83 01 95)

( You can send us press releases to mouly@yole.fr )
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IC Manufacturing

Business News

November 2006 chip sales up 11.3%

AU TSR . v 200 s Gons
P 9 Month-to-Month Sales

conductors reached $22.7 billion in
November, an increase of 11.3 percent
from the $20.4 billion in November 2005.
Sales increased by 3.1 percent from the
$22.0 billion reported in October. The
November sales figure was the fifth-
consecutive month of record sales. For
the first 11 months of 2006, worldwide
semiconductor sales totaled $225.1 bil-
lion, an increase of 9.4 percent from the
like period of 2005 when sales were
$205.7 billion. “Despite some signs of

Market
Americas
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Japan
Asia Pacific
TOTAL

Market
Americas
Europe
Japan
Asia Pacific
TOTAL

Year-to-Year Sales

Last Month Current Month |% Change
3.99 3.97 -0.5%
3.54 3.68 4.0%
4.15 4.25 2.6%
10.34 10.79 4.4% -
22.02 22.70 3.1% 8
>
Last Year Current Month|% Change | S
3.73 3.97 6.5% k5
3.53 3.68 4.3% <
3.77 4.25 13.0% v
9.38 10.79 15.0% 8
20.41 22.70 11.3% é

slower economic growth in the fourth quarter, consumer purchases of electronic products remained strong
and again drove semiconductor sales to record levels,” said SIA President George Scalise.

http://www.sia-online.org

2007 predicted as a positive year for IC equipment market

The semiconductor industry ended 2006 on a high
note, announced VLS| Research. Worldwide sales
of semiconductor and related equipment soared to
$61B, an increase of 19% from 2005. At the same
time, sales of integrated circuits reached $209B,
8.5% above the 2005 level. Following a bountiful
2006, the semiconductor industry is expected to
continue expanding in 2007, but at a lower rate.
VLSI Research predicts IC revenues will increase
5.2%, while the equipment market will grow at
4.8%. Utilization rates were still high during the

fourth quarter of 2006, averaging 92% in Wafer
Fabrication, 92% in Test, and 94% in Assembly.
Conditions are pointing to another positive year
said the market research company, but there are
pressure points to watch for: equipment order
growth is slowing, die banks are still growing, and
VLSI's Chip Price Performance Index, while still
positive, is pointing to a pricing environment that is

deteriorating fast.
http://www.vlsiresearch.com

LAM Research announces 4Q06 financial results

Lam Research Corporation announced earnings for
the quarter ended December 24, 2006. Revenue for
the period was $633.4 million and net income was
$167.3 million, or $1.15 per diluted share, compared
to revenue of $604.4 million and net income of
$183.5 million, or $1.27 per diluted share for the
September 2006 quarter. Ongoing net income was
$167.3 million, or $1.15 per diluted share in the
December 2006 quarter compared with ongoing net
income of $163.9 million, or $1.13 per diluted share,

for the September 2006 quarter, reflecting the
Company's investment in support of its long-term
market share and product growth objectives.

In 2007 Lam Research seeks to continue achieving
the benefits of their business model and expand
upon the momentum in their core etch businesses.
The company is making excellent progress in its
activities associated with expansion into markets
adjacent to etch.

http://www.lamrc.com

Picogiga announces pre-production of SopSIC substrate

Picogiga International, a division of the Soitec
Group announced pre-production availability of
SopSiC, a Smart Cut(TM) engineered substrate for
GaN-based power devices. Silicon-on-polysilicon-
carbide (SopSiC) bridges the compound epiwafer
void between low-cost, low-power gallium nitride
(GaN) on silicon and high-cost, high-power SiC for
GaN HEMT devices. As such, SopSiC is designed

The Yole Développement magazine

to provide cost-efficient substrate solutions for
advanced high-power devices used in wireless
(RF) communication systems such as radar, satel-
lite communications and base stations. The
SopSiC structure includes: a bottom layer of poly-
siliconcarbide, an insulating buried oxide layer, and
a high resistivity (1-1-1) silicon top layer.

http://www.picogiga.com
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Free Market Briefing

» Optical MEMS and LEDs/LDs light modules, a new business opportunity for the MEMS companies
at Smart Systems Integration - March 28th (Paris, France)
* Discover technological & economic potential of Microfluidics at Lab on a Chip World Congress -
May 15th (Edinburgh, Scotland)

Contact: Sandrine Leroy, leroy@yole.fr, +33 472 83 01 89

J

3D IC Report:
Innovative 3D packa-
ging technologies
MicroReaction
Technologies

MOEMS, LEDs and
LDs for lighting
EMMA 07

Innovative 3D packaging technologies: market and technologi-
cal challenges for 3D integration.

How it will impact the semiconductor food chain?
Microtechnologies for chemical process intensification:

What are the market status and its evolution? Overview of pro-
ducts, suppliers and users.

MOEMS and lighting sources for new display applications. A
business opportunity for MEMS companies?

Emerging markets for microfluidics technology: possible indus-
trialisation process, focus on materials and quantitative analy-
sis 2005 - 2012.

Price: Euros 3,990
February 2007

Price: Euros 3,490
February 2007

Price: Euros 3,990
March 2007
Price: Euros 2,990
March 2007

Other available reports

* WMF, an Excel database with details on more than 480 MEMS players worldwide - Available since
November 2006. Price: Euros 1,490.
* Global MEMS/Microsystems — Markets and Opportunities (Yole /SEMI report) - Available since
September 2006. Price: Euros 2,000.
» PowerSiC - Status & forecasts silicon carbide devices for power electronics market - Available since May

2006. Price: Euros 3,900.

For prices in Dollars, please contact us.

Contact For further information on Yole Développement’s activities, David Jourdan,
Tel: +33 472 83 01 90, Email: jourdan@yole.fr and website: www.yole.fr

Yole Développement 38 &S LR T8 S8 EE A P s BRmEH 70—
fﬁl-""f-:-"? F A== g oAl o RAERERT b, www.infoshop-japan.com/publisher/YD.shtml

To meet us at exhibitions

» Booth # D-08. at nano tech 2007, Tokyo, Japan, February 21-23, please contact Barbara Pieters at

ieters@yole.fr

* Booth # 12 at Device Packaging, Scottsdale, Arizona, USA, March 19-22, please contact Eric
Mounier at mounier@yole.fr

* Booth # 3177 at Semicon China, Shanghai, March 21-23, please contact Jean-Christophe Eloy at

elo ole.fr

About Yole Développement

Our commitment is to facilitate market access for innovative technology, devices, equipment and materials
in the MEMS, compound semiconductor, nano and life science fields. Founded in 1998, Yole
Développement is involved in different fields, with strong leadership worldwide:

- MEMS

- Compound semiconductor
- Equipments & Materials for MEMS/Semiconductor manufacturing
- Micro and nanotechnologies for Life science and chemistry

- Nanomaterials

- Photovoltaic and palm power areas

Our services and publications include following:

- Market research

- Technology analysis

- Strategy consulting

- Operational marketing

- Market reports & database
- Company profiles

'ﬁ!
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- Micronews free magazine Jean Christophe Eloy is the

- MEMSentry monthly bulletin

founder and Managing Director
of Yole Développement.
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