The MEMS manufacturing
activity is still growing, as more
funds have been allocated to
several MEMS companies over
the last 3 months. An important amount
of fund raising has been made over the
past 3 months. To name a few, the Swiss
MEMS manufacturer Colibrys based
in Neuchatel announced the completion
of the second round of financing, raising
a total of $10 million in venture capital
funding. Memscap announced that its
stockholders approved the acquisition
of JDS Uniphase’s Cronos MEMS division
and that it had completed financing
its new MEMS manufacturing facility
in Bernin, France. PHS MEMS announced
a 10 million euro fund raising. Sensicast,
a new US small tech company, raised
USD 3 million. And Silex, in Sweden,

announced fund raising for the second
= semester 2003.
This funding is mainly dedicated to ramp
up production volumes, especially for the
wireless market (Sensicast, PHS MEMS,
Memscap). This market seems to be the
next emerging market for MEMS as
= many other industrial companies have
signed agreements: PHS MEMS and
Microlab or Coventor and OnStream
MST BV for example. Future phones will
c integrate short-range wireless technologies
such as Bluetooth or Wi-Fi (Wireless
Fidelity). MEMS technology, and specially
RF MEMS, will have applications in
wireless technology as short and medium
range wired connectors (a few tenths of
meters) are being replaced by radio links.
BN The Wi-Fi market is to follow up as it is
a opportunity for MEMS. It is highly
probable than in a close future the number
= of WLANs will increase (specially in Europe)
with an increasing number of users
(probably first for business use),

I I I and will require radio frequency chips.
Jean-Christophe ELOY
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Worldwide equipment book-to-bill (B:B) ratio reached 1.0 in
December 2002 according to the market research firm VLSI
Research Inc. Of the total billings in December, $1,428M were
for wafer processing equipment, $566M for test and related
equipment, $137M for assembly, and $365M for service and
spares. The B:B ratio has been steadily climbing since September
2002 but remains below the peak of 1.31 in April. The B:B ratio
is expected to hit 1.09 in January.

Million US $

November 2002  3059.3 2977.9 0.97
(final)

December 2002 2495.8 2503.3 1
(prelim.)

January 2003 22719 2485.6 1.09
(Forecast)

Source: VLSI Research, January 2003

For ICs, the rolling three-month average of the B:B ratio rose to
1.06 in December. IC billings represent the average of WSTS sales
data for October and November and VLSI Research’s estimate for
December. The IC B:B ratio is expected to increase to 1.15 in
January, when bookings are forecast at $11.86B and billings are
at $10.33B.

Million US $

December 2002 10.63 11.25 1.06
(prelim.)

January 2003 10.33 11.86 1.15
(Forecast)

Source: VLSI Research, January 2003

The steady increase in the B:B ratios for both equipment and ICs
in the fourth quarter of 2002 indicates that business conditions
are slowly improving. Unfortunately, it has been so slow that any
upwards movement is almost undetectable. The economic uncer-
tainty continues to plague all levels of the supply chain.

bttp:/fwww.vlsiresearch.com

Semiconductor chip suppliers:

Philips $4.36 billion $4.41 billion  -1.1%
IBM $3.39 billion  $3.56 billion  -4.7%
Micron $3.22 billion $2.45 billion  31.2%
Technology

Hynix $2.57 billion $2.34 billion ~ 8.3%
AMD $2.50 billion  $3.79 billion  -31.2%

Source: Yole Développement, January 2003

Semiconductor equipment suppliers:

ASML $2.05 billion
Source: Yole Développement, January 2003

$1.67 billion 23%

Global consumption
of optical modulators

According to a new study by ElectroniCast, global consumption of
optical modulators will increase at the high rate of 38% per year
over the next five years, from $266 million in 2002 to over $1.3
billion in 2007. Over the 2007-2012 timeframe, the consumption
value growth will continue at an average annual rate of nearly
19%, to reach over $3 billion. Japan and the rest of the Pacific Rim
will gain market share as long haul and high data rate link
consumption migrates to Asia from North America. Optical modu-
lators used in the Japan/Pacific region will account for 40% of the
global market in 2012. According to Montgomery, President of
ElectroniCast, modulators serving the 10-Gbit/sec space will not
be the only products needed; the 2.5-Gbit/sec space is very attrac-
tive; 40 Gbits/sec is also expected make an appearance this year.
ElectroniCast research divides the market into modulator seg-
ments: electro-optical, electroabsorption, and others. In 2002,
electro-optical modulators typically utilizing Lithium Niobate as a
base held a 60% market share of global consumption.
Electroabsorption modulators will increase in relative market
share to over 45% by 2012.

biip:/fwww.electronicast.com/
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Special Report

CURRENT TRENDS
IN OPTOELECTRONICS

Part Three: optoelectronic
applications in the IT sector
for display and imaging.

Following our series of articles dealing with trends in optoelectronics, this one high-
lights the current situation in Information Technology.

ted to the ramping up of the new communication and infor-
mation technology activities. Two domains are included in
this synthesis:
* Display technologies (dedicated flat panel displays). Four tech-
nologies are discussed: LCD (Liquid Crystal Display), PDP (Plasma
Display Panel), FED (Field Emission Display), OLED (Organic
Light Emitting Diode)
* Image sensor technologies (light detectors, IR detection). Three
technologies are presented: CCD (Charge Coupled Device), CMOS
(Complementary Metal Oxide Semiconductor), Microbolometers.

LCD still dominates
the display market

The market share of flat panel displays increases yearly. These dis-

plays have two main advantages when compared with Cathode Ray

Tubes (CRT): they are portable and not bulky. Many of these pro-

ducts are already available to the public, e.g. video camera

screens, 100cm diagonal TVs, 40cm PC screens, or 4cm displays.

Different types of technology are used depending on the market:

e Liquid crystal displays (or LCD) dominate the market of flat dis-
plays (PC or main frame computers, PDA) .

e Organic electroluminescent displays (or OLED) that are being
developed could, in the near future, replace conventional LCD
technology especially for the cellular phone market.

e The Plasma Discharge Panels (or PDP) are used for big size TVs.

This article gives the synthesis of the latest technologies rela-

Numerous applications
for LEDs

Since the creation of high brightness LED, also called HB-LED,
light sources based on semiconductors have been used in many
devices:
* Signals

- Traffic lights (on the market)

- Railway signals (being manufactured)

- Airport signals (under development)

- Road signals (under development)

¢ Automotive / transport
- Interior lights (created by Mercedes)
- Brake light, indicators, sidelights (created by Mercedes)
- Headlights and low beams (under development)
e Display
- Big size displays (on the market)
- LCD display rear lighting (on the market)
e Light
- Interior lights (under study)
- Exterior lights (under development)

LEDs have significant advantages:
e Consume less: LED systems consume 1/10 of what the
incandescent system consumes.
* longevity: the LED can last 100,000 hours (10 years non
stop)
* Switching speed: 1/4 of a second.
o Safety: LEDs do not emit UV or IR.
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Special Report

It was in the early 90’s that the first blue LEDs appeared. They were
based on thin films of gallium nitride (GaN) and epitaxy technology
was used to implant them on sapphire substrates or on SiC. When
a luminophorus material was added, it was possible to “extend”
the blue spectrum, thus emitting on several wavelengths at a time
to create a “white” light.

The light produced by these components was of 20 Lumens per
Watt. Consequently they were able to compete with the incandes-
cent light bulb systems. Therefore it was possible to replace the
traditional lighting technologies with semiconductor technologies
based on white LEDs. The first traditional technology that was tar-
geted was the filament bulb. However, higher light brightness
would be necessary to compete with fluorescent cathodes (70
lumen/W). According to a recent study that was realized by the
OIDA (Optoelectronic Industry Development Association), repla-
cing light sources by devices such as the white LED would save
50% of the spending related to lighting by 2005. This would pre-
vent 250 million tons of CO2 to be released in the atmosphere bet-
ween 2005 and 2020. $115bn could be saved in the USA. The
change to light based on semiconductors could create a $50bn
market yearly.

The LED price is tightly connected to the price of the substrate on
which the GaN thin films are deposited. The substrate can either
be sapphire or SiC. The 2” wafer costs $200 when made in sap-
phire and between $500 and $1500 when in SiC. For the time
being, the maximum wafer size of this type is 3”. An alternative
solution exists which consists in depositing GaN on silicon com-
patible with LED manufacturing requirements. This breakthrough
allows GaN to be made on big size wafers thus cutting the compo-
nent costs drastically. This technology needs to be improved to
make quality thin films, but it may result in mass production of
low-cost white high brightness LEDs.

Image sensor technologies

Today the CCD (a mature technology) dominates the image sensor
market. Fuji has released a new sensor called the “super-CCD”.
The photodiode is no longer rectangular but hexagonal, which in
theory allows more pixels on the same surface and thus improves
the image resolution. CCD sensors (application fields: video recor-
ders, watch cameras, satellite image sensors) dominate the mar-
ket and are high quality image sensors. The main advantage of CCD

technology is its maturity (30 years) which implies mastery in
manufacturing cost and good resolution.

However CCD sensors have a few disadvantages :

o “Off-chip” systems increase cost (compared to “on-chip” technology)

e Off-chip monitoring requires high data calculation capacity (an
expensive processor and a high consumption rate)

Consequently a new type of sensor was created: "Active Pixel " -

APS (Active Pixel Sensor), based on CMOS technology.

In the long run, CMOS technology will challenge CCD technology.
Indeed CMOS technology is based on the same physical principles
as the CCD sensor, but CMOS technology benefits from standard
technologies, such as the low-cost manufacturing technology of
microprocessors and memories in which there is the capacity to
integrate different applications and signal monitoring functions on
the same chip (therefore low power consumption). The steady improve-
ment of etching precision allows big size matrices to be created with
a greater number of pixels. Each pixel is addressed individually.

Thermal video-cameras and imagers based on the uncooled detector
matrix technology are small, light and inexpensive. They are also
highly reliable compared to other devices which require a cooling
system. Unlike CCD and CMOS detectors (photon detection), infrared
(IR) technology of bolometers is based on thermal detection. A
microbolometer is heated when exposed to infrared. This change
in temperature implies a variation in the electric resistance of the
system. There are two types of microbolometers: monolithic and
hybrid. The monolithic microbolometer integrates both the IR
sensitive material and the circuit for signal processing on the same
layer, thus diminishing production costs. The cooled IR detectors
are mainly used for military applications. There is a public market
for the uncooled microbolometers: industrial process control,
and night vision for the automotive sector. Thanks to the expertise
in manufacturing technologies that have decreased cost, the
uncooled IR detectors are soaring on the market.

In 1999, infrared imagery systems represented $660 million
(according to Maxtech International). In 2005 this market should
reach $26bn. This rise should be thanks to a growth in the micro-
bolometer video-camera market for night vision in the automotive
sector. Since 2000, such a system has been available on the high-
end market with Cadillac Deville in the USA. Autoliv (Sweden) has
also completed a prototype for Volvo.

Electroluminescent material GaAlAs GaAllnP GaN GaAllnN GaN
Substrate GaAs GaAs or GaP SiC Sapphire Si
Color Red Red, orange, Blue, green, Bleu, green, Blue, white
amber, yellow white white
Characteristics Low intensity High intensity Low intensity, High intensity Low intensity,
expensive low cost

Figure 1 : LED(s) technological roadmap

The data contained in this article were extracted from the new Yole Développement study, FabOpto 2, which
describes the markets and the European players involved in manufacturing optoelectronic components.

For more details, please contact Emmanuel Domanski at domanski@yole.fr
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The market research company Dataquest unveils its top 10
worldwide sales leaders for 2002.

Intel is n°1 for the 11th straight year.

In this top ranking, the South Korean company, Samsung, and
the German company, Infineon, took advantage of a growing
DRAM market (the fastest growing IC product segment in 2002)
to help spur their 2002 IC sales increases.

The companies Hitachi and Mitsubishi formed a joint-venture cal-
led Renasas technology in-cluding all non-DRAM semiconductor
production. The new joint-venture would have been ranked as
the second or third-largest semiconductor company in the world
in 2002.

Top 10 Chip Suppliers in 2002

2002 Supplier 2002 sales 2001 sales % change
rank

1 Intel $24.15 billion  $24.93 billion -3.1%
2 Samsung  $8.17 billion  $6.30 billion ~ 29.5%
3 Toshiba $6.53 billion ~ $6.79 billion  -3.7%
4 STMicro  $6.31 billion  $6.36 billion  -0.9%
5 TI $6.20 billion ~ $6.06 billion  2.3%

6 NEC $5.68 billion ~ $5.39 billion ~ 5.4%

7 Infineon  $5.36 billion ~ $4.39 billion ~ 22.1%
8 Motorola  $4.80 billion ~ $4.83 billion ~ -0.6%
9 Philips $4.36 billion ~ $4.40 billion  -1.1%
10  Hitachi $4.12 billion ~ $4.72 billion  -12.7%

Source: Dataquest Inc.

Okmetic's first financial
results and projections

The Finnish manufacturer of silicon wafers, Okmetic, announces
preliminary financial statements for 2002, with a turnover of EUR
57.7 million, a 1% increase from 2001.

The fourth quarter was the least satisfying for the group even if it
exceeds the turnover for the corresponding quarter of the pre-
vious year by 19%.

Okmetic's order book index increased during the first few months
of 2002, but the index began to decrease slightly at the end of the
year.

The volatility of the markets will continue and the profitability of
the group is expected to remain low during the first half of 2003.
The concerted improvements for profitability of the entire pro-
duction process will be continued into 2003. The turnover for
2003 is expected to remain at the level of the previous year expan-
ding its customer base in its specialist field in the MEMS, SOI, and
power wafer businesses.

www.okmetic.com

IC Insights shows a breakdown of worldwide IC sales by company
(based on the location of the headquarters) from 1982 through
2002.

North American companies held the highest share of total world-
wide IC sales in 1982, but their share declined through 1988.
The share lost by North American companies between 1982 and
1988 was gained by Japanese companies, which invested heavily
in manufacturing capacity during this time. European IC companies’
share has resided between 8-10 percent since 1982.

Since 1994, the ROW companies have doubled their IC market
share.

Worlwide IC Sales by Company Headquarters Location
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Source: IC Insights.

bttp://www.icinsights.com - hiip://www.dataquest.com

IC Insights said that
the foundry market
is to grow 30%

According to a report from the market research firm IC Insights,
the silicon foundry industry is expected to grow by 30% in terms
of worldwide sales in 2003, from $10.7 billion in 2002, to $14.3
billion in 2003. The foundry industry is also expected to jump 50%
to $21.4 billion by 2004.

By 2001, the foundry business fell by a staggering 37% over 2000.
In 2002, the market hit $10.7 billion, up 20% over 2001.

The “pure-play” foundry industry, which includes the likes of
Chartered, TSMC, and UM, is expected to grow from $8.2 billion
in 2002, to $10.7 billion in 2003, to $16 billion in 2004, said the
market research firm.

Foundry sales among integrated device manufacturers (IDMs) are
expected to grow from $2.5 billion in 2002, to $3.6 billion in
2003, to $5.4 billion in 2004. IDMs in the foundry business inclu-
de Hynix, IBM, and Toshiba.

bttp:/fwww.icinsights.com
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Global semiconductor sales reached $12.68 billion in
November 2002, a 1.3% sequential increase from the $12.51
billion in revenue reported in October 2002.

“The November sales of the global chip industry underscore
the healthy recovery that has been building momentum throu-
ghout this year,” stated SIA President George Scalise. “The
wireless sector continues to be the strongest single market.”
November 2002

Billions

Month-to-Month Sales

Market Last Month Current Month % Change
Americas 2.65 2.63 -0.8%
Europe 2.46 2.60 5.8%
Japan 2.85 2.83 -0.6%
Asia Pacific  4.56 4.62 1.3%
Total 12.51 12.68 1.3%
Market Last Year Current Month % Change
Americas 2.50 2.63 5.0%
Europe 2.32 2.60 12.2%
Japan 2.32 2.83 21.9%
Asia Pacific ~ 3.46 4,62 33.5%
Total 10.60 12.68 19.6%

Source: SIA, December 2002

bip:/fwww.sia-online.or,

2002 financial results for
wafer demand and outlook

Wafer demand at the end of 2002 is estimated at approximately
200,000 wafers per month, according to Gartner Dataquest. But
the market research company is looking to increased wafer
demand with the start-up of more 300mm fabs.
The firm expected that the reinvigoration of 300mm wafer fab pro-
jects would increase to reach a level of 440,000 — 450,000 of
wafers per month in the fourth quarter of 2003.
Coupled with the 300mm wafer demand ramp-up, total silicon
demand will expand at the annualized pace of 23% in 2004 and
will reach 6.147 billion square inches.
Semico Research also announced that demand will increase at an
annual rate of 19% from 2002 to 2004. According to this compa-
ny, the basis for the increase is tight capacity resulting in closures,
consolidations and delays in building new production lines.
bttp://www.dataquest.com - bitp://www.semico.com

DRAM market for 2002
and top 6

According to a report from the company Gartner Dataquest, the
total DRAM market is estimated at $16.2 billion in 2002, up 36.7%
from 2001.

op Company Revenues Share
1 Samsung $4.99 billion 30.8%
2 Micron Technology $2.79 billion 17.2%
3 Hynix Semiconductor  $2.10 billion 13.0%
4 Infineon Technology $1.98 billion 12.2%
5 Elpida Memory $1.04 billion  6.4%
6 Nanya Technology $778 million  4.8%

Source: Gartner Dataquest, 2002

bttp:/fwww.dataquest.com

Capital expenditures expected
for 2003

Even if companies like Intel, TSMC or UMC reduced their capital
expenditure for the year 2003, Infineon announced that it would
stick to its previously announced plan for 2003 capital expenditu-
re of one billion euros, or about $1.07 billion at current exchan-
ge rates. Infineon's capex sum covers chip-making equipment
purchases for Infineon's wholly owned fabs and for the many
joint-venture fabs it has in southeast Asia.

Intel's capital spending for 2003 is expected to be between $3.5-
to-$3.9 billion, as compared to $4.7 billion in 2002, while recent
reports said TSMC and UMC would cut capital spending by 25% or
more, compared with 2002.

On the other hand, Korea's DRAM maker Samsung Electronics Co.
plans to increase spending massively to $3.56 billion in semicon-
ductor-only capital investment in 2003, up 90% from its $1.87 bil-
lion capex for 2002.

bttp://www.infineon.com - hitp.//www.samsung.com - bitp.//www.intel.com

Soitec announced Q3
financial results: stabilization

The French manufacturer of silicon on insulator (SOI) wafers
Soitec announced its financial results for the third quarter ending
on December 31, 2002. Soitec recorded sales of EUR 23.3 million.
This figure is 12.8% below the third quarter of the previous year.
However the sales performance is stable compared with the
second quarter of the current year. Despite the persistently tough
economic climate, volumes stabilized in the third quarter after the
sequential decline of the second quarter, according to the compa-
ny.

For the current year, Soitec anticipates full year sales of around
100 million euros. Furthermore, the group confirms that its ope-
rating income will be negative for the second half of the year
explained by the costs of 300mm development and the fixed costs
of Bernin 2, which have not yet been offset by a sufficient produc-
tion volume of 300mm wafers.

bttp://www.sottec.com
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UMC and AMD
ends part of pact
on their joint
venture in
Singapore; AMD
into agreement
with IBM

United Microelectronics Corp. (UMC)
announced it had ended portions of a
technology pact with Advanced Micro
Devices Inc. (AMD), a step that might
affect their joint venture in Singapore.
UMC and AMD have decided to develop
technology on cutting-edge 12-inch
(300mm) wafers separately, ending part
of a pact between them.

The memorandum of understanding
signed one year ago is still in effect until a
new decision is made, and the planned
facility in Singapore is still under evalua-
tion by both sides.

AMD is apparently ending its relationship
with UMC to explore the possibility of tea-
ming with IBM to build a plant for the
cutting-edge chips, according to an inves-
tor’s note.

AMD and IBM have agreed to develop
process technologies for high perfor-
mance logic products and microproces-
sors at 65-nm and 45-nm critical dimen-
sions. The companies expect to unveil the
first chip using the technology in 2005.
The companies would co-develop pro-
cess technologies to manufacture in their
own manufacturing facilities with selec-
ted manufacturing partners.

bttp://www.amd.com - bitp.//www.umc.com

bttp://www.ibm.com

Tepla and
PVA merge

The two German companies PVA
Vakuum-Anlagenbau GmbH, Asslar and
TePla AG, Feldkirchen merged on
November 5, 2002 to form one company
under the name of PVA TePla AG. PVA
TePla with its three divisions: vacuum sys-
tems, crystal growing systems and plasma
systems, is involved in the world market
for the treatment of high class materials
for industrial manufacturing.
bttpLfwww.tepla.com

bttp:/fwww.pra-gmbh.de

UMC;,

the Infineon-UMC
joint venture,
installs 300mm
tools

The foundry venture in Singapore bet-
ween Infineon Technologies AG and
United Microelectronics Corp. (UMC),
known as UMCi, announced it had begun
to equip the fab with tools from Applied
Materials Inc. and Tokyo Electron Ltd.
(TEL). Current installation will focus on
copper-based backend processing equip-
ment, with front-end tools expected to
follow later this year as market condi-
tions require, according to UMGi.
Advanced Micro Devices Inc. last year
joined Infineon and UMC in the project.
But earlier this month, AMD pulled out of
AMD-Infineon-UMC technology develop-
ment agreement and switched its alle-
giance to IBM Microelectronics

biip:/fwww.infineon.com - bitp.//www.umc.com

The manufacturer of test systems for
the semiconductor market, Credence
Systems, has acquired all the assets of
the German mixed-signal IC test sys-
tem producer SZ Testsysteme, for a
total of $4.7 million. Credence owns
SZ’s portfolio of automatic test equip-
ment (ATE) which is primarily focu-
sed on the advanced analog, power,
automotive and communications mar-
kets.

The facility located in Amerang,
Germany, is now a division of
Credence and will continue to deve-
lop, manufacture, and support test
systems.

Credence will also integrate all SZ
sales services and application support
into its worldwide distribution net-
work.

bitp://www.credence.com - hitp.//www.sz.com

Novellus acquires
SpeedFam-IPEC

Novellus Systems, one of the first ten
semiconductor equipment suppliers,
specialized in advanced deposition, sur-
face preparation and chemical mechani-
cal planarization (CMP) processes,
announced that it had acquired
SpeedFam-IPEC, a global supplier of CMP
systems used to manufacture advanced
copper interconnects.

The acquisition of SpeedFam-IPEC pro-
vides Novellus with an entry into the gro-
wing market for CMP systems, a critical
enabling technology as the industry
evolves towards copper damascene
manufacturing processes. As a result of
the acquisition, SpeedFam-IPEC will
become the Novellus Chemical
Mechanical Planarization Group, headed
by Richard Faubert, former president and
chief executive officer of SpeedFam-IPEC.

biip:/fwww.novellus.com
bip://www.speddfam.com

Philips, Samsung,
Datang form JV
for China's 3G
chips, ST into
agreement with
Datang

Royal Philips Electronics NV, Samsung
Electronics Co. have formed a joint ven-
ture called Beijing T3G Technology Co,
with Datang Mobile Communications Co.
to develop chip designs for the TD-
SCDMA 3G mobile communications tech-
nology standard being adopted by China,
according to 2 Dow Jones Business News
report. The investments being made by
Philips, Samsung, and Datang in Beijing
T3G and the proportions of the venture
they own, were not disclosed in the
report. Another agreement was announ-
ced between STMicroelectronics and
Datang under which ST licensed Datang’s
key know-how and intellectual property
rights (IPR) in the field of TD-SCDMA. ST
will use the acquired know-how to deve-
lop mobile multimedia multimode TD-
SCDMA/GPRS System-on-Chip (SoC) pro-
ducts.

bisp://www.philips.com - bitp://www.samsungelectronics.com

btip://www.st.com
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ASML, the European manufacturer of
lithography systems, announced a
22% reduction in a workforce of
6,650 people. The company’s litho-
graphy track business, employing 300
people, is to be closed. Thermal ope-
rations are to be sold, taking a further
450 people off ASMLs payroll.

ASML should employ only 5,200
people by July 2003.

In 2001, ASLM acquired the Silicon
Valley Group and wanted to integrate
exposure with the track systems used
to develop photoresists. But integra-
ting the track systems with the litho-
graphy platform took too long and
required too much investment at the
time. Yet ASML has not lost hope. It
still believes in integrating track and
lithography, according to ASML's CEO
Doug Dunn.

ASML also announced its financial
results. ASML recorded net sales of
EUR 1,959 million, a 23 percent
increase from 2001 net sales totaling
EUR 1,589 million.

bttp://www.asml.com

128-Mbit Pseudo RAM
firom Toshiba Corp.

Toshiba plans to build 300mm wafer semi-
conductor plants

Toshiba Corporation announced in December that it had decided in principle to construct
advanced semiconductor production facilities using 300-millimeter diameter wafers, in order
to insure its continued competitiveness in the system LSI and memory businesses.

Toshiba will construct production lines based on 300mm wafers at two of its major facilities in
Japan. The first will be at Oita Operations, the company's system LSI production base in Oita
Prefecture, Kyushu. The new production line at Oita Operations will mass-produce cutting-edge
system LSIs for broadband network applications (starting in FY2004), using the company's
embedded DRAM process technology, and is expected to adopt 45-nanometer process techno-
logy in the future. The second facility will be at Yokkaichi Operations, its memory production
base in Aichi Prefecture. The investment program will extend over four years from FY2003 and
is expected to total approximately 350 billion yen. The new facility at Yokkaichi Operations will
mass-produce NAND-type Flash memories (starting in FY2006).

bttp:/fwww.semicon.toshiba.co.jp

Dupont Photomasks to close European plants

Dupont Photomasks, an international photomask supplier of the semiconductor industry,
announced it will lay off 170 employees worldwide (about 10% of the worldwide workforce),
including 30 locally. In Europe, Dupont Photomasks will close 2 production lines: one in
Rousset, France and the other in Hamburg, Germany. It will also consolidate manufacturing
operations at its plant in Corbeil, France. The Rousset and Hamburg locations will serve as
regional centers for technical and sales support. The company also plans to produce photo-
masks in a plant in Dresden, Germany, as announced earlier this year. Operations in Dresden
are scheduled to begin by the second quarter of fiscal year 2004. It should take about 10
months to consolidate the European operations, according to the company. In the US, the
Round Rock-based company will reduce the number of employees. According to Peter Kirlin,
chairman and CEO of Dupont Photomasks, consolidation of photomask production in Europe
is the most prudent course of action to better align capacity and capabilities with regional mar-
ket demand and customer needs. The company expects second-quarter revenue to be $79 mil-
lion to $82 million, compared with $86.6 million for the same period in fiscal year 2002.

bttp://www.photomasks.com

Toshiba announces a 128-Mbit
Pseudo SRAM

In mid January, Toshiba Corp. announced a 128-megabit Pseudo SRAM. The firm claimed
that it was the world’s first 128-Mbit PSRAm integrating a DRAM-based cell with an SRAM
interface, and that it achieved the highest density, high-speed performance and low power
consumption required for advanced cellular phones (especially for 2.5G/3G) and personal
digital assistants.

The PSRAM is manufactured using 0.175-micron CMOS process technology. The 128-Mbit
devices are the follow-up in Toshiba’s line of 32-Mbit and 64-Mbit chips released in 2001.
These offers illustrate the developing trend for multi packages combining NOR flash, NAND
flash and PSRAM.

The products are packaged in a 9 x 12-mm, 69-ball FBGA. The 128-Mbit PSRAM have been
available since the end of January 2003.

Full production is expected to begin in March 2003 at a volume of 200,000 pieces per
month, according to Toshiba.

bttp://www.semicon.loshiba.co.j
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Litho delay presents problems
at 65-nm nodes, according
to International Sematech

According to Bob Helms, CEO and president of Sematech, the shift towards sub-90-nm
technologies could present some new and major problems for IC makers, including a
possible delay of 157-nm tools at the 65-nm (0.065-micron) node. New and complex
wafer-fab materials are also expected to produce more challenges for chip makers at the
65-nm node as well.

As a result, “R&D partnerships (between chip makers) will be a critical wave of the present.
With a few exceptions, companies cannot go it alone,” he said in a presentation about the
challenges of sub-90-nm technologies at the Industry Strategy Symposium (ISS).

Leading chip makers are expected to develop IC products based on the 90-nm (0.09-
micron) node starting in late 2003 or early 2004. Vendors are also projected to move to
the 65-nm node by 2005. By then, microprocessors are expected to run at 4-GHz in the first
phase of the 65-nm node, but will increase to 6-GHz at the “half node” in 2006, according
to Helms.

IC makers are currently scrambling to get their existing 193-nm lithography tools up and
running at the 90-nm node.

The next-generation 157-nm tools are expected to process the critical layers at 65-nm, but
there are some issues with these scanners (high level of intrinsic birefringence in the lens
materials).

Technical issues have already prompted tool makers to delay the introduction of their 157-
nm scanners. Helms said that 157-nm tools may not be ready before 2005 for the first
phase of 65-nm production and 2006 for the second.

bttp://www.sematech.org

Despite the chip industry’s hand-wringing
about the cost of making photomasks,
Intel Corp. said it wants to keep making its
own masks and promised not to let anything
stand in the way of rolling out a new process
technology every two years. The company
announced that it has started making its
first mask sets for the 65-nanometer pro-
cess technology node and expects to finish
making a "device quality" mask this quarter.
Intel, which plans to start making micro-
processors using 90-nm design rules this
year, expects the 65-nm process to be
ready for production by 2005, officials
said. At the same time, the company said
it has fabricated its first masks geared for
the 32-nanometer node, which will be
based on future extreme ultraviolet (EUV)
lithography techniques.

The company is leaning on suppliers to
provide blank mask substrates and tools
to build its own EUV masks, and expects
to be the first company to put EUV on the
production line in 2007.

bitp://www.intel.com
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A microfabrication business unit to IMMI

Integrated Micromachines Inc. (IMMI) has set up a microfabrication business unit aimed at providing foundry services for various MEMS
applications. The fields of applications are optical communications, industrial, biotech, and RE. IMMI’s new business unit will cover the fol-
lowing services: high volume manufacturing of well defined devices and low volume customer-proprietary research and development projects.

www.micromachines.com

PHS MEMS announces a €10,000,000 fund-raising

PHS MEMS, a French specialist MEMS manufacturer, announced at the beginning of January 2003 that shareholders have approved a 10
million euro capital increase. For this round, subscribers are AXA Private Equity, CDP Capital Technology Ventures, IDI Kairos, Thales
Corporate Ventures, the Houston Group, ETF Group, private investors and management. PHS MEMS has decided to open the next round
to potential new investors until March 2003. The funds raised will partly be used to recruit additional operation staff to meet production
commitments resulting from new commercial contracts, thanks to several major international clients. According to Thierry Touchais, CEO
of PHS MEMS, the fund raising allows the company to expand its resources in order to ramp-up its production volumes, while simulta-
neously allowing it to invest in a ongoing improvement program. This should ensure that products and services continue to meet and evol-
ve with customers’ needs.

bitp://www.phsmems.com

o

MEMS survey of employee turnover

According to a report from the MEMS Industry Group (MEMS IG) of Pittsburgh, the MEMS industry intends to hire new employees this year.
The survey solicited responses from 60 companies in MEMS, of which 42 responded. Just one company reported it would not be hiring one
year from now and only two companies indicated fewer employees than they had a year ago.

According to Ellen McDevitt, director of member services at MEMS IG, “The fact that all but one company indicated they'd be hiring in a year
means that everyone is hopeful. Since most of the companies surveyed are small, or are the small business units in larger companies, letting
go of a few employees stands to significantly reduce staff, leaving a staff less prepared for the day the economy improves, so it seems com-
panies are trying their best to stay in the game and not downsize." In addition to everyday turnover, a challenging economy and a tight fun-
ding climate have conspired to force some companies to restructure and lay off employees.

According to industry veterans, employee turnover creates a more experienced and capable workforce, like in the semiconductor field years ago.
But Vacit Arat, president and CEO of MEMGen, said that “there are several fundamentally different manufacturing technologies that are cus-
tom fit for different applications ... There is no generic thing we can call a MEMS expert."

bitp:/fwww.memsindustrygroup.org

Alliances et Mergers

Presens AS Supplier
to European
Space Agency

The Norwegian firm Presens AS has signed
an agreement with the European Space Agency
to develop and qualify a combined pressure
and temperature sensor for spacecraft propul-
sion systems. It is a strategically important
contract to both the company and the agency,
because until now practically all pressure
sensors found on European spacecraft
were U.S. made. Product development is
scheduled for completion in Q4 2003.
Presens is known for technology that
allows high-accuracy measurement in
extreme conditions, long-term stability
and sensors capable of withstanding g-forces,
pressure spikes and over-pressure.

Radant and Advanced Microsensors
announced cooperation on DARPA
RF-MEMS improvement program

Radant MEMS Inc., a US-based company and provider of RF MEMS device design, deve-
lopment, assembly, packaging, test and application engineering, announced that it had
been awarded a contract by the Defense Advanced Research Projects Agency (DARPA).
The contract is a RF Microelectromechanical Systems (MEMS) Improvement Program
targeted at delivering highly reliable, high frequency RF MEMS switches and related
components for a variety of military and commercial applications.

In support of the DARPA contract, Radant has selected Advanced MicroSensors, Inc. as
a major subcontractor. Advanced MicroSensors is a US manufacturer of magnetic and
electrostatic MEMS and thin film tape head components for the telecommunications,
industrial and peripheral markets. Under the contract from DARPA, Radant MEMS will
serve as the prime contractor and principal device designer. Advanced MicroSensors
will provide process development engineering and RF MEMS manufacturing to Radant
MEMS.

bttp://www.advancedmicrosensors.com
btip:/fwww.radanttechnologies.com

www.presens.com
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MEMS

Coventor unveils
its new MEMS

design software

The leading supplier of MEMS and
microfluidic design software, Coventor
Inc., announced a major new release,
CoventorWare™ 2003. CoventorWare™
2003 provides a comprehensive environment
to develop manufacturable MEMS and
evaluate their performance in a system. It
integrates schematic-driven MEMS beha-
vioral modeling with in-depth coupled
physics analysis. The 2003 release includes
enhancements throughout, improvements
in core capabilities, additional physics
analyses, and new capabilities to export
macro-models to simulation languages
such as Verilog-A.

bttp:/fwww.coventor.com

Silex installs
Alcatel AMS 200
ICP silicon etcher

Alcatel Micro Machining Systems, a
French supplier of deep silicon etching
equipment, part of the Alcatel group,
announced implementation of their AMS
200 SE (Silicon Etcher) at Silex
Microsystems in Stockolm, Sweden.

Silex Microsystems manufactures MEMS
devices for worldwide biotech and tele-
com industries. Silex uses the AMS 200
tools in applications from silicon sub-
strates in opto-electronics, to spiked

electrodes in life sciences.

According to Alcatel MMS, the tool offers
etch performance which meets the chal-
lenging MEMS and MOEMS production
requirements, including very high etch
speed (>20pm/min), high mask selecti-
vity and etch uniformity. The Alcatel-
patented ICP “I-Speeder” source is confi-
gured to offer stable and repeatable pro-
cesses over 24 hours full operation time.
This information is an example that the
growing MEMS market is gradually
moving from the development stage to
high volume production and Alcatel’s
strategy is to continue to stay ahead in
ever-evolving
deep etching
1 technologies.

bitp://www.alcatelva-
cuum.com
bip://www.silexmicrosys-
lems.com

Spiked electrode for measuring biosi-
gnals manufactured by Silex

EV Group provides
industry’s first
300-mm volume
production wafer
bonding system

The Austrian company EV Group (EVG),
manufacturer of MEMS and semiconduc-
tor wafer processing equipment, will
unveil the GEMINI® system at Semicon
Europa. This system is a fully automated

production wafer bonder for advanced
packaging as well as for the MEMS
(200mm bridge tool) production market.
GEMINI® is the industry’s first system
that fully-automatically aligns and bonds
wafers up to 200 or 300mm. It integrates
essential process steps like optical align-
ment and wafer bonding for high volume
production wafer bonding processes.
With its 300mm capability, GEMINI® can
perform aligned wafer bonding for wafer
stacking, which is a key enabling techno-
logy for 3D interconnect applications.
GEMINI® is a new production platform
for wafer-level packaging technologies as
well as commercial MEMS devices for
automotive applications like gyros and
accelerometers or biomedical, microflui-
dic and MOEMS applications.

According to the company, the benefits
are that production output is increased, a
high integration level is attained and there
is a big choice of process variations.

bitp://www.evgroup.com

|
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Nanotechnology

Rlliances & Mergers

GE Global Research
and Molecular
Nanosystems ATP
partnership

GE Global Research and Molecular Nano-
systems (Palo Alto, CA) have jointly won
a National Institute of Standards and
Technology (NIST) Advanced Technology
Program (ATP) award to develop a template
synthesis platform to grow large arrays of
aligned nanorods. Molecular Nanosystems
produces single and multi-walled carbon
nanotubes in massive arrays and networks
using patent-protected site-selective che-
mical vapor deposition. The three-year,
$5.8 million program is focused on taking
nanotechnology out of the lab by creating
a scalable, low-cost platform to accurately
control the structure and manufacture of
advanced materials.

wiww.research.ge.com. - hitp://www.monano.com/

Two Strategic alliances

for Nanocor

Nanocor, Inc., 2 wholly owned subsidiary of AMCOL International Corp., and Mitsubishi
Gas Chemical Company have executed a definitive agreement forming a strategic alliance.
The alliance will manufacture and sell high barrier plastics which combine Nanocor's
patented nanocomposite technology and Mitsubishi's MXD6 family of semi-aromatic

nylon.

Under the alliance, Nanocor will supply its nanoclays to Mitsubishi Gas Chemical, which
will manufacture the barrier plastics by incorporating the nanoclays into MXD6. MXD6
creates an excellent barrier to gases harmful to foods and yields packages with high
transparency. The technology improves barrier properties. It also accesses applications
in which dramatically extended shelf life is a requirement.

Nanocor formed another strategic alliance with PolyOne to make plastic nanocomposites.
Polymer specialist PolyOne will use Nanocor's products to manufacture composites
from polyolefin, polyvinyl chloride and related polymers. The PolyOne/Nanocor alliance
will initially focus on the strength and fire-resistant properties of polyolefin plastics and

polymers such as EVA, TPE, EPDM and nitriles.

bltp://www.nanocor.com/ - hitp://www.mgc-a.com/ - hiip.//www.polyone.com/

Business News

Nanophase
Technologies
announces order

Nanophase Technologies Corporation,
a leader in nanomaterials and nano
engineered product solutions, announ-
ced that it had received an annual
order for 2003 from its leading custo-
mer for sunscreen and personal care
nanomaterials. The company antici-
pates revenues in excess of $3 million
from this order during 2003.

The revenue expected from this order,
representing one of the company's key
market segments, is consistent with
Nanophase's total revenue plans for 2003.
biip://www.nanophase.com/

$30m for US
start-up Optiva
(thin crystal film
technology)

The US start-up Optiva has raised $30 m
in series C funding. The company will use
the cash to develop its self-assembling thin
crystal film (TCF) technology for optical

applications. The materials are designed
to self-assemble into liquid crystals in solu-
tion and then, when coated onto surfaces,
to self-align into very thin crystalline
films. Optiva's first products include
polarizers, retarders and enhancement
films for flat-panel displays.

JPMorgan Partners led the second closing
of the series C funding, which raised $21 m
on top of the initial series C funding of $9
m. Daehong Corporation of Korea, DSM
of the Netherlands, Eastman Chemical
Company of the US and previous investors
Fidulex Management, Harris & Harris
Group, Merifin Capital and NextGen
Partners also participated.
bp://www.optivaine.com/

Second-round
funding for
Nanolnk : $6 m

US start-up Nanolnk has won $6 m in a
second round of financing. The company
specializes in dip-pen nanolithography
(DPN) systems that can build structures
with feature sizes down to 10 nm.

The DPN process "draws" molecules onto
a surface for a wide range of materials
from biomolecules to metals. Nanolnk's
current product, the DPN System 1 relea-

sed in July 2002, contains a single "pen".
The DPNWriter will have "multi-pen
capability", a feature that NanoInk says
will enable high throughput and truly
optimized nanoprinting.

bitp://www.nanoink.nel/bome.himl

$5 m for
Nanosphere

Nanosphere Inc., a nanotechnology-based
life sciences company, has announced it
has received an additional $5 million in
third round financing, bringing the total
third round financing to $15 million.
These proceeds will provide further capital
to fund the commercialization of the
company's first biomolecular detection
system, which will be released in the
second half of 2003.

Nanosphere's technology utilizes pro-
prietary, highly selective nanoparticle
probes in conjunction with an integrated
biomolecular detection system to provide
quick and effective processes for nucleic
acid and protein identification. Third
round investors include Lurie
Investments of Chicago, NextGen Partners
LLC of Santa Barbara, and Takara Bio Inc.
of Kyoto, Japan.

biip:/fwww.nanosphere-inc.com/
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Nanotechnology [iiggth)
Quantum-dot Suss Microtec introduces embossing
OLED for future equipment for nanotechnology
screens In December Suss Microtec announced new tools, FC150 and FC250, offering a cost

MIT researchers have combined organic
materials with high-performing inor-
ganic nanocrystals to create a hybrid
optoelectronic structure: a quantum
dot-organic light-emitting device
(QD-OLED) that may one day replace
liquid crystal displays (LCDs) as the
flat-panel display of choice for consumer
electronics. Unlike traditional LCDs,
which must be back-lighted, quantum
dots generate their own light. Moreover,
depending on their size, the dots can be
“tuned” to emit any color in the rainbow.
The MIT QD-OLED contains only a single
layer of quantum dots sandwiched bet-
ween two organic thin films (previous
QD-OLEDs used 10-20 layers). The
researchers have demonstrated organized
assemblies over a 1-square centimeter
area and the same principle could be
used to make bigger components.

effective alternative to high-resolution electron beam lithography to print sub-100nm
geometry.

Nanotechnology is quickly developing today, in particular nano-printing, a technique
using nanoscale patterns to actually stamp or print designs on chip surfaces to create
sub-wavelength optical elements for use in optical communication devices. FC150 and
FC250 create patterns of 100nm and below thanks to printing technologies.

Until today, the lithography systems to create these structures were expensive, but Suss’
experience in photo mask manufacturing could reduce the manufacturing costs of tiny
structures. Suss Microtec’s device bonders use print patterns (stamps/templates) rather
than optical lithography to create tiny patterns.

bitp://www.suss.de

New results for ceramic-nanotube
composites

US researchers from the University of California have demonstrated that adding carbon
nanotubes to a ceramic material can nearly triple its resistance to fracturing. The scientists
mixed alumina powder with single-wall carbon nanotubes and then forced the particles
together with a combination of heat, pressure and pulses of electric current. The method,
called spark-plasma sintering, operates at lower temperatures than the conventional sinte-
ring technique used in previous attempts to make nanotube-reinforced composites.

For 1,990 €, discover the new deal

in the Optoelectronics business

In a binder format, FABOPTO 2 provides: Ao 4

- A guidebook (analysis of technological
trends for telecommunication, automotive,
IT and defense; the state of the art
of the different technologies; the trends
analysis and the technologies roadmaps

for the different domains)

- 99 profiles for European Optical components

manufacturers

- an one-year subscription to Micronews for free,
the magazine dedicated to the Semiconductors,
MEMS, Nanotechnology, Bio & Microfluidic chips and Optics.

A

y YOLE DEVELOPPEMENT

Direct inquiries to : Emmanuel Domanski - TEL (33) 472 83 01 93 — domanski@yole.fr

The Yole Développement magazine for Semiconductors, MEMS, Nanotechnology, Bio & Microfluidic Chips and Optics
February 2003 - n° 11 14




Bio & Microfluidic Chips

Rlliances & Mergers

Oxford Gene Technologies sells its DNA
microarray business

Arrow Therapeutics, the London based company, signed the acquisition of OGT at the
beginning of January. This agreement included a license to OGT’s patent and was largely
funded through Arrow shares, allowing OGT to obtain a valuable shareholding in Arrow.

bitp://www.ogl.co.uk - hitp://www.arrowt.co.uk

License and supply agreements
between Abbott Laboratories
and Luminex Corporation

The two companies signed two agreements for in-vitro diagnostic technology and products.
The agreements grant Abbott’s license, supply and distribution rights to Luminex’ pro-
prietary biological testing technologies. They also grant Abbott Laboratories a worldwide
license under Luminex patents for the development of assays and proprietary instruments.
And the companies signed a supply and distribution agreement granting Abbott rights to
purchase and distribute Luminex products.

bttp://www.luminex.com - b

A biological detection system
for Centrex and its partner

Centrex and Emergency Filtration Products signed a collaboration agreement to develop
a complete biological detection system. Centrex, with Los Alamos National Laboratory is
specialized in bioterrorism detection devices. It develops its own technology called
Single Molecule Detection. With it, Centrex designs systems that are able to detect a
variety of biological agents, including smallpox and anthrax.

//www.abbott.com

bttp://www.centrexcorporation.com - hitp.//www.emergencyfiltration.com

Centrex’
detection
system

(Source :
Centrex’ web site)

Proteomics
contract for OGS

Oxford GlycoSciences signed a collabora-
tion  agreement  with  Wyeth
Pharmaceuticals to provide proteomic

Drug discovery
alliance between
Evotec OAIl and
Oxagen

services for Wyeth research. Under the
terms of this contract, OGS will analyze
biological samples from control and
disease associated groups to identify bio-
markers that can then be used by Wyeth
in ongoing research.

0GS also signed another proteomics
contract with Pfizer Inc.

bttp://www.ogs.com - bttp://www.wyeth.com

The objective is to identify chemical com-
pounds interacting with one of Oxagen’s
leading drug targets. Financial terms
were not disclosed. “...Our drug discovery
process expertise covering biology and
chemistry ideally complements their disease
biology and we are convinced that it will
add significant value to their drug discovery
program.” Said Joern Aldag, President
and Chief Executive Officer.

bttp://www.oxagen.co.ul - http://www.evotecoai.com

Lynx and Takara
Bio announced
collaboration

Lynx Therapeutics will expand its techno-
logy licensing agreement with the
Japanese company established in 2000.
As a result, Takara has accelerated its
technology access fee payments to Lynx
and equity purchases of Lynx common
stock.

btip:/fwww. lynxgen.com - bitp.//www.takara-bio.co.jp

Two agreements
for Amersham
Biosciences

Amersham and BioDiscovery signed a
collaboration agreement to co-develop
and commercialize software for the auto-
mated analysis of Amersham Biosciences’
CodeLink™ business in July 2002. This
integrated bioarray platform is able to
have high performance gene expression
and single nucleotide polymorphism
(SNP) analysis.

Amersham Biosciences also announced
another agreement with Geneva
Bioinformatics (GeneBio). This is a long
term strategic collaboration to develop
and distribute novel bioinformatics and
training tools.
http://www1.amershambiosciences.com
biip://www.biodiscovery.com - hitp://www.genebio.com

Structural GenomiX
and Boehringer
Ingelheim
Pharmaceuticals
signed a
collaboration
agreement

The two companies announced that they
signed a two year collaboration agree-
ment to utilize Structural GenomiX’s
structure. This contract will leverage its
automated, high throughput protein
structure determination platform to acce-
lerate the discovery of optimized leads
and aid in the identification of improved
drug candidates.
bttp://www.boebringer-ingelbeim.con

btip:/fwww.stromix.com
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Bio & Microfluidic Chips

Business News

€ 8.74 million

for Combimatrix

Combimatrix received € 8.74 million in the Q4 of 2002. This
payment came from its strategic partner, Roche to:

e Complete product development

* Expand its alliance

e Deliver related products

Combimatrix confirms its commercialization strategy, which
couples its know-how in product development with manufac-
turing and distribution forces of its partners.

Dbiip://www.combimatrix.com

Procognia acquires Sense
Proteomic

Procognia has recently developed integrated and rapid glycoana-
lysis technology to increase the reliability of biopharmaceutical
products.

In order to answer to the market’s needs in drug discovery,
development and manufacture, Procognia acquired UK-based
Sense Proteomic Ltd.

At the same time, the company increased its capital: € 4.11 million
was secured from existing shareholders, bringing to
€ 18.8 million the amount raised by the company since its
creation in April 2002.

bttp://www.procognia.com

Qiagen closes
its Seattle facility

The company plans to close its Bothell, Washington facility in
order to relocate its activities to other sites, mainly to its new
recently opened facilities in Germantown, Maryland and Hilden,
Germany. This decision is expected to increase Qiagen’s future
profitability. Qiagen’s pretax income should increase by approxi-
mately € 1 or 2 million per year following the closure.

The Bothell site, formerly a facility of Rapigene Inc., was dedica-
ted to providing genotyping services.

bttp:/fwww.qgiagen.com

A subsidiary of DuPont will
use Agilent’s microarrays

The goal of this collaboration is to understand genes related to
complex plant processes. Pioneer Hi-Bred International Inc. will
use microarray and computer systems from Agilent and Rosetta in
their plant genomic research to construct a series of snapshots of
how genes express themselves during specific stages of a plant’s
life. Agilent will provide its customized offer of DNA microarrays
and related services. Pioneer will analyze microarray data using
Rosetta’s instruments.

btip:/fwww.agilent.com - hitp://www.pioneer.com

A new platform by Tecan US

The US subsidiary of Tecan launches its new multifunctional detec-
tion platform. This instrument now adds fluorescence lifetime to
the detection modes of the previous platforms, including absor-
bency, fluorescence intensity, fluorescence polarization, and lumi-
nescence. This progress makes the new system interesting for rou-
tine applications in target identification or lead discovery groups,
assay development groups, high throughput screening facilities,
secondary and confirmatory screening groups ...

bitp://www.tecan.com

A new platform presented by
Affymetrix

The GeneChip Scanner 3000n represents the next generation
microarray scanner about the size of a personal computer. It is
designed to give researchers peak scanning performance for a
broad range of applications, including RNA expression and DNA
analysis. This system will be launched at Lab Automation 2003 in
Palm Springs, California, in February.

biip:/fwww.affymelrix.com

Re development
for SpectRx’ glucose
monitor

SpectRx has re-initiated development work on its continuous
glucose monitoring technology. SpectRx had previously
announced that development was carried out with Abbot
Laboratories, but this collaboration was subsequently termina-
ted. As a result, all of SpectRx’s rights to this monitoring system
were returned.

“We plan to proceed with the development of our continuous
glucose monitoring technology as quickly as possible as a key
element of creating a standalone diabetes business unit. We
also plan to seek technology and financial partners ...” said
Mark A. Samuels, Chairman and CEO of SpectRx.

bttp://www.spectrx.com
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Life and Death

Intense Photonics
of Scotland
adds 95 m?
clean room

Intense Photonics of High Blantyre in
Scotland, a developer of integrated opti-
cal components using a proprietary deve-
lopment and manufacturing technique
known as Quantum Well Intermixing,
announced that it had further expanded
its capability with the addition of 95 square
meters of clean room at its Scottish semi-
conductor fabrication facility, which was
providing additional optoelectronic life
test, assembly and packaging develop-
ment. The Intense Photonics announce-
ment noted that the new fabrication
space had been equipped with a full suite
of assembly and test tools including GSI
Lumonics' latest galvo-laser welder systems.
The new fabrication space completed the
semiconductor production capability at
the site, thus enabling Intense Photonics
to fully qualify its products in-house. The
High Blantyre facility will continue to

house device design, device modelling
and volume manufacture of advanced
compound semiconductor chips. QWI
allows multiple optical functions such as
lasers and amplifiers to be fabricated on
a chip in a single processing stage.

biip/fwww.intensephotonics.con/

A new Finnish
start-up

A new start-up has recently been created
in the field of optical telecommunica-
tions. GuideOptics Oy is developing novel
application-specific chemical material
structures and processes that enable pla-
nar optical and semiconductor manufac-
turing companies to dramatically reduce
their capital equipment and operating
expenditures. These technologies are
expected to significantly improve the end
performance of photonic and electronic
integrated circuits, while enabling the on-
chip integration of active and passive
optics and electronics. The main target
applications are in the optical telecom
and datacom systems.

Opto Foundry CST
Adds DFB Capability
and announced

InGaAs photodiode

service

CST Global Ltd (Glasgow, Scotland) has
launched its new customized Distributed
Feedback (DFB) laser diode fabrication
service. This capability marks CST's expansion
into devices involving multi-growth processes.
The new service adds to the considerable
library of device capabilities offered to its
customers by CST, a pure play optoelectronic
compound semiconductor foundry.
Preliminary test results from the 1550nm DFB
devices fabricated have demonstrated
“best in class” performance with the devices
achieving side mode suppression ratios
(SMSR) of >45dB. Also, CST Global Ltd.
announced a further development to its
extensive device library with the launch of
a customized InGaAs PIN photodiode
fabrication service. The photodiodes are
targeted at 1250-1650nm applications.

btip:/fwww.compoundsemi.co.uk/

Business News

Ericsson sells optoelectronics operation to Northlight Optronics AB

Ericsson has signed an agreement to sell its optoelectronics operation, Ericsson Optoelectronics, to Northlight Optronics AB. The deal is
effective immediately and Ericsson Optoelectronics' 48 employees will be transferred to the new company right away. This sale is in line
with Ericsson's ongoing process to focus on its core business of providing systems and services for telecom operators. Ericsson
Optoelectronics is a supplier of optoelectronic components and modules located in Stockholm, Sweden. The purchase includes all activities,
mainly development and certain manufacturing activities. Northlight Optronics AB takes over the entire staff. Ericsson retains 9.9 percent
ownership in the new operation. Ericsson is shaping the future of mobile and broadband internet communications thanks to its conti-
nuous technological leadership.

Northlight Optronics designs and manufactures optical transmitters and receivers operating up to 10 GBits/sec for long haul, metro and
high-speed LAN applications. Fully-qualified 10 Gbits/sec components for up to 80-km are already being shipped. The initial product range
includes distributed feedback-electro-absorption (DFB-EA) and DFB laser transmitters, and high-speed receivers of up to 10 Gbits/sec.

biip:/fwww.ericsson.com/press

Highwave sells amps to China

HighWave Optical Technologies announced that Fiberhome Telecommunication Technologies Co., the 3rd largest DWDM system manufacturer
in China, will be using its latest generation of Intelligent Amplifiers. Highwave will supply amplifiers controlled by its new generation of
on-board high speed electronics, which provides flexible network capacity, and allows “in service” network reconfiguration. Under the
signed contract, Highwave Optical Technologies' amplifiers will be deployed in inter-province long-haul networks covering China’s northwest
and southwest areas. These products will be integrated in the Fiberhome's 1600 Gbps all-optical DWDM platform, brand name “FONST
1600”. Initially, the network will be operated with 32 channels and will reserve a future upgradability of 160 channels. This contract is
worth several hundred thousand US dollars for Highwave. According to E. Delevaque, President and CEO, this contract confirms their
partnership with Fiberhome, a recognized player on the Chinese market, and reinforces their position in Asia, which will represent one
third of their turnover next year.

bttp://www.highwave-tech.com/
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Optical fiber
overcomes
diffraction

Researchers in Australia have designed
an air-silica optical fiber that overcomes
free-space diffraction. The team from
Sydney University's Optical Fibre
Technology Centre says its Fresnel fiber
acts as an efficient waveguide for high
intensity light and focuses light in the far
field for the first time. Normally, light
emerging from a fiber diffracts out and
expands. But thanks to the new design,
the Fresnel fiber focuses light without the
need for lenses at the end of the fiber.
John Canning, who leads the research,
says the fiber is an alternative to photonic
crystal fibres and transmits at the 1550
nm telecom wavelength. The Fresnel fiber
is made up of a central hole surrounded
by a series of concentric rings of holes.
The concentric holes have an effective
higher refractive index than the central
one. If a laser is fired at this structure,
superposition occurs and the beam is
concentrated in the central hole. The out-
put from the fiber has a Gaussian profile.

The
Fresnel
Fiber

Liquid crystals line
up for VOAs

Designers of variable optical attenuators
(VOAs) for telecom applications don't have
things easy. The spec sheet usually demands
a wide attenuation range, low insertion
loss and minimal polarization sensitivity,
as well as low cost, minimal power
consumption and a compact footprint.

It's with that wish list in mind that resear-
chers from the Ecole Nationale
Supérieure des Télécommunications
Bretagne in France have made a fiber-
based VOA using liquid-crystal (LC)
microdroplets dispersed in a polymer
matrix. The VOA comprises a 50 pm thick
PDLC region sandwiched between two
spliced fibers, all housed within a glass

capillary. The fiber end-faces are coated
with a transparent conductor to create
electrodes. Without voltage, the LC mole-
cules are randomly oriented and any light
passing through the cell is strongly scat-
tered. If an electric field is applied, the
molecules align parallel to the field and
the device becomes transparent. The
optimum trade-off between high attenua-
tion and low polarization-dependent loss
(PDL) was achieved with a power of 150
mW/cm2. Under this condition, varying
the voltage between 0 and 35 V tunes the
VOA's attenuation between 13.4 and 0.7
dB, with a PDL of less than 1.8 dB.
Other parameters include power
consumption of less than 1 pW and 0.7
dB insertion loss at 1550 nm. The VOA
exhibits minimal wavelength dependence,
with an attenuation flatness below 1 dB
and PDL variation of around 0.2 dB
across the C- and L-bands.

Liquid-crystal VOAs principle

bttp://www.enst-bretagne. fr/

Pirelli adds 12-72
fibre "mini-
cables™

Tyre and cable maker Pirelli SpA of Milan
in Italy, which controls Italian incumbent
Telecom Italia SpA through Olivetti SpA,
announced an addition to its blown fibre
and cabling portfolio of mini-cable sys-
tems, delivering between 12 and 72
fibres per cable. Pirelli claimed that the
use of "blown" fibre techniques to install
optical fibre cables over distances of up
to 2 km using mini-ducting had been
"well established world-wide over the
past decade", and could now be used in
backbone, trunk, metro, campus, access
or CPE applications. Over 20,000km of
mini-cable fibre with up to 72 fibres per
cable had already been installed in
France. Various metro pilot schemes
were underway in the UK, Italy,
Scandinavia and the USA. Approval had
been granted in Germany for the 60-fibre
mini-cable, now available in 6mm
construction.

bttp://www.pirelli.com/

Modulight
introduces

10 Gb/s
Fabry-Pérot laser

Modulight Inc., a manufacturer of high-
performance optical semiconductor
components, announced that its new
1310nm Fabry-Pérot laser chip for 10
Gb/s transmission is available for purcha-
se in volume. The product is especially
designed for uncooled serial 10 Gb/s
transceivers and transponders for very
short reach link distances. With this latest
addition to its product portfolio,
Modulight completes its 1310 nm FP pro-
duct family, already offering products for
up to 2.5 Gb/s modulation speeds
biip:/fwww.modulight.com/

GigaTera
demonstrates
32 optical
channels from
a single laser

GigaTera, the Swiss start up and provider
of pulse and multi-wavelength lasers for
optical communications and signal pro-
cessing, announced a demonstration of a
single laser source generating over 32
wavelengths suitable for WDM fiber-optic
transmission. GigaTera’s compact pulsed
laser produces a multi-wavelength opti-
cal spectrum composed of many highly
stable individual optical frequencies that
can be locked to the standard ITU grid.
Currently, wavelengths are generated
using separate lasers that take up racks
of equipment in a telecom operator’s
facilities and require complex stabiliza-
tion. GigaTera’s multi-wavelength plat-
form technology fills a critical gap for
cost-effective WDM transmission by pro-
viding the performance of a DFB laser but
at approximately the cost per wavelength
of a VCSEL. By combining Silicon Light
Machines’  (division of  Cypress
Semiconductor Corporation) innovative
MEMS-based Dynamic Gain Equalizer
with GigaTera's multi-wavelength laser,
the companies have also demonstrated a
highly reconfigurable as well as low cost
alternative for WDM transmission.
bitp://www.gigatera.com/
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Techno News

Nanowire lasers go electric

Nanowire electrically driven lasers made from individual cadmium
sulphide (CdS) semiconducting wires around 100 nanometres
thick have been made by scientists at Harvard University in
Cambridge, Massachusetts. These devices might be small
enough to allow chip-scale integration of optoelectronics and
photonics. The team has demonstrated electronic control of
the CdS nanolasers deposited on a silicon substrate. The nanowires
act as n-type semiconductors (electron transporters), while
the silicon is doped so that it is p-type (hole transporting). The
interface of the two forms a p-n junction, across which charge
can be injected into the nanowire. There, recombination of charge
carriers causes emission of blue-green light at wavelengths of
around 495-500 nm. The applications may not be limited to
optical telecommunications and information technology. It
might become possible to use nano-
wire lasers to perform laser surgery
with unprecedented precision, or as
optical probes for chemical and
biological sensors.
bttp://www.harvard.edu/
NanoWire laser

Quantum key distribution
using gaussian-modulated
coherent states

By encoding messages using the quantum states of photons,
quantum cryptography offers the prospect of completely secu-
re data transmission. However, physicists have found it difficult
to make the single-photon sources needed in most variants of
quantum cryptography. Now, Frédéric Grosshans of the
Institute of Optics in Orsay, France, and colleagues have shown
experimentally how to encode data using pulses containing
several hundred photons. Their technique remains secure even
when the pulses are degraded during transmission (F
Grosshans et al. 2003 Nature 421 238). In cryptography, the
data in a message is encoded by multiplying it with a certain
number. To decode the message the receiver must apply a
second number, related to the first, called a key. But in order
for cryptography to work, the key must be kept secret.

Email: philippe.grangier @iola.u-psud.fr

Alliances & Mergers

Photonics Cluster goes
National

The Midlands Photonics Cluster based at Aston Science Park
(Birmingham) and the UK Laser and Electro-Optics Association
(UKLEO) have joined forces, integrating members of the UKLEO
into a unified Photonics Cluster creating a national opto-electro-
nics cluster. This merger provides excellent opportunities for res-
pective members to work together to create a stronger single busi-
ness network for companies within the Opto-Electronics and
Photonics sector. The Photonics Cluster (previously Midlands
Photonics Cluster) was created to offer a focal point for photonics
companies and academic institutions within the Midlands.
However it has grown rapidly necessitating the need for a national
organization. This agreement was formally announced to over 60
delegates at a joint event run on December 5, 2002 at the Aston
Science Park. The new organization will be known as The
Photonics Cluster.

bttp:/fwww.midlandsphotonicscluster.org/ - btip://www.ukleo.or:

Triquint completes Agere

opto acquisition

Triquint Semiconductor of Hillsboro, Oregon, which on November
26th in parallel with its latest guidance for the fourth quarter of
2002 and the first quarter of 2003, provided substantial details on
its acquisition of Agere Systems' optoelectronics business, confirmed
that the acquisition was now complete, slightly modified some
details of the original announcement and added some further
details. Triquint said approximately 340 Agere employees would
join TriQuint (including approximately 215 in Pennsylvania and
approximately 125 in Matamoros, Mexico). The earlier announ-
cement suggested 300 employees and did not give the split by
plant. At the time, Triquint said it would take over Breinigsville and
would operate, but not buy, the Matamoros plant. In the earlier
announcement Triquint said that for Agere's fiscal year ending
September 30, 2002, the business TriQuint was acquiring was
expected to earn revenue of approximately $192 million; the latest
announcement said $198 million. There were no other changes to
the original statement which also included some details not repeated
in the latest statement.

bttp:/fwww.triquint.com
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