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RFMD adds R&D in Shanghai « Cree expands ZMP SiC to 4”
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VEECO MBE: APPLICATION-SPECIFIC COMPONENTS, SYSTEMS, AND PROCESS EXPERTISE
When you're choosing a partner for nitride MBE development, choose the only com F] any with
complete solutions. At Veeco's in-house Process Integration Center, we have in-house nitride
process puL‘ule and the knowledge you need. Veeco s nitrogen plasma and ammaonia
compatible sources offer the highest performance, while our nitride systems and expertise
accelerate the ru_”-_nﬁpmwnr of new processes and speed them to production. For more

nformation, call 888.24 VEECO or visit www.veeco.com/nitrides today.
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p8 RFMD’s Shanghai facility, to which
RFMD has now added an R&D center.

—

p12 Nitronex's 100 Watt NPT25100
GaN-on-silicon HEMT power transistor
for WiMAX applications, launched at
the MTT-S event in Hawaii, 3-7 June.

P24 Opel's GTC sports concept car
(exhibited at the Geneva Motor Show),
which uses LEDs from Osram for all
interior and exterior lighting.
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Zhong Lin Wang, a
professor at the
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Science and Engi-
neering at the USA's
Georgia Institute of
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a prototype DC nanogenerator, which
produces current through the bending of
zinc oxide nanobelts and nanowires.
(photos: Gary Meek). p38

semiconductor TODAY Compounds & AdvancedSilicon = Vol. 2 « Issue 4 « May 2007




editorial

semiconductor TobAy

COMPOUNDS &8 ADYANCED SILICON

Inventory correction

and consolidation

This issue we report financial results for manufacturers of RFIC and
optical communications devices, both of which are prone to current trends
of consolidation and inventory correction in their respective markets.

Tallying approximately with data from Strategy Analytics (last issue, page 6),
on page 5 IDC reports growth in mobile handset shipments slowing to 10%
year-on-year, as well as the increasing consolidation of market share on
the top five vendors (with other vendors down almost 12% collectively).

Such consolidation makes trends at the main handset makers increasingly
influential for the main RFIC suppliers. So, in Q1/2007, whereas TriQuint
and Anadigics continued their prolonged growth periods (thanks to rich
product mixes), RFMD and Skyworks (which grew their collective share of
the cellular power amplifier market to 71% in 2006) both reported dips in
revenue compared to Q4/2006, largely due to inventory correction by
Motorola (which comprises 20-30% of revenue for each company).
Likewise, there were knock-on effects upstream at the likes of HBT epiwafer
supplier Kopin and substrate supplier AXT (see pages 10 & 16, respectively).
While all these firms are expecting recoveries in second-half 2007, RFMD
and Skyworks are focusing on increasing design wins with new customers
and ramping up manufacturing of new products.

Likewise, in the fiber-optic communications sector, component makers
JDSU, Bookham, Avanex, Finisar and Emcore all reported dips in optical
communications-related revenues, with all blaming inventory correction
and transitions to ‘lean inventory’ mode at major equipment manufacturing
customers (after larger-than-expected inventories were built up in 2006)
and, in the case of JDSU, consolidation activity at five of its key customers
(see pages 30-33). Again, recoveries are expected in second-half 2007,
helped in the case of Bookham by new product ramps, and in the case of
Emcore by its diversified technology base (in high-growth broadband CATV
and photovoltaic product sectors). In the meantime, all firms are focusing
on cost reduction. In particular, joining Bookham (which has already closed
or relocated facilities and laid off staff), JDSU has announced a restructuring
of its Optical Communications segment, involving cutting 400 jobs.

In contrast, the LED market continues to boom, especially for GaN-based
blue LED chip making in Asia. This is driving growth for MOCVD system
makers Aixtron and Veeco (see pages 18-19) and expansion by suppliers
of both sapphire substrates (Rubicon) and dicing equipment (JPSA) to
4" diameter (pages 21-22).

Likewise, the photovoltaic sector continues to grow rapidly, for example
driving growth in AXT's germanium substrate sales for GaAs solar cells
(page 16) and attracting continuing investment in development firms
developing CIGS-based solar cells (to be covered next issue).

@ Also in the next issue, we will return our focus to technology and research,
including reporting from May's CS MANTECH conference.
Mark Telford, Editor (mark@semiconductor-today.com)
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Japan & Taiwan LED revenue to slow
as China, Korea & Europe speed up

Global blue LED chip capacity rose
8.6% to 3.79bn units in 2006,
according to Taiwan’s Photonics
Industry Technology & Develop-
ment Association (PIDA) at April’s
'‘Blue 2007 — The Solid State Light-
ing Suppliers Conference’ in
Hsinchu Taiwan, reports DigiTimes.
Taiwan had the largest blue LED
chip capacity (and the greatest
growth), followed by Japan, South
Korea, China, the US and Europe.

However, in terms of packaged
LED value, Japan is largest ($3.3bn)
with Taiwan a distant second

Packaged LED value, 2005-2009 ($m) and year-on-year growth.

($1.3bn) being caught by Europe
(after growth of 66% to $1.1bn),
followed by Korea (growing at
22.3%), overtaking the USA
(dipping 16%) and China (growing
most, at 25.6%).

By 2009, this order will remain,
but China will be growing the most
year-on-year (27.7%), with the
USA second (22.4%), followed by
Korea and Europe (15.4% and
14.5%, respectively), while growth
in Taiwan and Japan slows (9% and
8%, respectively).
www.pida.org.tw

2005 2006 2007 2008 2009 2006y/y 2009y/y
China 425 534 695 853 1089 25.6%  27.7%
Taiwan 1164 1313 1445 1589 1732 12.8% 9.0%
Korea 613 750 931 1111 1282 22.3% 15.4%
Europe 666 1106 1181 1350 1546 66.1% 14.5%
USA 845 709 851 1002 1226 -16.1% 22.4%
Japan 2987 3337 3637 3964 4281 11.7% 8.0%
Total 6700 7749 8740 9869 11,156 15.7% 13.0%

Sharp now 6th
in handsets

In the April issue (page 6), we
reported Strategy Analytics’ initial
figures for global handset ship-
ments in Q1/2007 growing 12%
year-on-year to 252 million units.
The market research firm has since
revised these figures to 11%
growth to 247m units.

While demand was robust in Asia
Pacific, Africa and South America,
shipments fell across North Amer-
ica, Western Europe, and Central
and East Europe. Nokia was top in
four out of six regions. Motorola
held firm in North and South Amer-
ica. Meanwhile, Sony Ericsson
remained a clear number two in
Eastern Europe.

Nokia reached its highest ever
market share. Motorola remained
weak in 3G. Sony Ericsson contin-
ued to outgrow all its major rivals,
while LG returned to the top slot in
CDMA. Among second-tier players,
Sharp crept into 6th position for the
first time, says Strategy Analytics.
www.strategyanalytics.net

Decline in handset LED market due to backlights to be
mitigated by camera flash LED revenue growing at 23%

The market for LEDs in camera
flashes will grow at a compound
average annual growth rate (CAAGR)
of 23% through 2011, forecasts
Strategy Analytics in its report

'LED Demand from Cellular Handsets:
2006-2011". However, overall LED
revenues for cellular handsets will
decline due to falling average selling
prices (ASPs) of LEDs shrinking rev-
enue from backlights from $1.3bn
in 2006 to just over $984m in 2011
(producing only 63% of total LED
revenue from handsets).

"By 2011, 82% of all handsets
shipped will include a camera,”
notes Asif Anwar, director of the
Strategy Analytics GaAs service.

“This will drive LED demand for the
camera flash function, which will be
the only growth market for LED
manufacturers [through 2011] —
especially as the standard resolu-
tion for camera phones will feature
2 megapixel and above:

2 megapixel and higher resolutions
will feature in 68% of all camera
phones shipped in 2011, driving
LED flash demand,” adds Stuart
Robinson, director of Strategy Ana-
lytics’ handset component tech-
nologies (HCT) service.

However, as camera phone resolu-
tions increase, LED-based flash will
face growing competition from
Xenon-based flash technology,

semiconductor TODAY Compounds & AdvancedSilicon = Vol. 2 » Issue 4 « May 2007

which Strategy Analytics estimates
had 4% penetration of the market
in 2006 in camera phones with a
resolution of greater than

2 megapixels.

Strategy Analytics also predicts
that there will be an increasing
number of LEDs going into
handsets for other applications,
including indicators for Bluetooth
functionality, call alert and person-
alization. However, the commodity
pricing will offset volume demand.
Overall LED revenues from the
cellular handset market will decline
at a negative CAAGR of -1%
through 2011.
www.strategyanalytics.net
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News: Markets

Handset shipment growth slows
to 10% year-on-year, says IDC

IDC’s Worldwide Quarterly Mobile
Phone Tracker has reported cell-
phone shipments of 256.4m units in
Q1/2007, down 13.8% on the pre-
vious quarter’s record shipments
(although the decline was expected
due to market seasonality).

However, it is also the first quarter
of slower year-on-year growth in
the mobile phone market: just 10%
up on Q1/2006's 233m units (much
lower than year-on-year growth of
over 20% in each quarter of 2006).
This reflects IDC's expectation that,
as more subscribers are added to
the network, fewer new subscribers
are left to be added. So, shipments
are increasingly moving from being
new handsets for first-time users to
replacements for seasoned users;
overall growth will continue, but at
a slower rate.

"The increase in worldwide phone
shipments was driven, in part, by
new subscribers in emerging markets
and, in part, by replacement sales in
mature markets,” says Ramon Llamas,
research analyst with IDC’s Mobile
Devices Technology and Trends
group. "Since basic voice connec-
tivity and affordability are often the
key components of demand in
emerging markets, device vendors,
appropriately, seek to supply low-
cost handsets in these markets,
which, in turn, has the unfortunate
effect of dragging down device
average selling prices (ASPs),” he
adds. "To stem the decline in ASPs,
device vendors are taking steps to
rationalize platforms, improve sup-

growth in the first quarter, which is
uncommon given the effects of
seasonality on this industry. While
Motorola announced plans to
revamp growth, the sudden shift in
momentum demonstrates how
competitive this industry is and
how innovation on product
development is essential.”
Shipment figures for top-five mobile
phone vendors are as below:
® Nokia shipped 91.1m units in
Q1/2007 (up 21.3% year-on-year).
Shipments into the Middle East,
Africa and China were up from the
holiday quarter, while Asia/Pacific
held steady. Nokia's device ASPs
held at €89, stemmming the decline it
saw in 2006. In the converged
mobile device space, Nokia reported
record shipments of 11.8m units,
citing the success of the N73, N70
and the newly launched E6&5.
® Motorola shipped 45.4m units
(down 1.5% year-on-year) and
reported operating losses. The firm
is now focusing on recovery. With a
restructured management team
and new objectives in place,
Motorola’s mobile device team aims
to reverse its fortunes by year end.
Motorola hopes its new devices
announced or launched during the
quarter will drive recovery.
® Samsung bucked the trend by
posting shipment growth not only
year-on-year (20%) but also
sequentially (record 34.8m units).

Fueling this was strong sales of its
‘Ultra Edition” handsets, particularly
its D900 model and E250 handset.
Like other vendors, Samsung is
focused on maintaining its double-
digit profitability, while becoming
more active in emerging markets.
® Sony Ericsson registered the
largest year-on-year growth
(63.9%, to 21.8m units), citing
improvement in Europe, Asia/Pacific
and Latin America with its low- and
mid-tier portfolio. While it enjoyed
double-digit profitability, its strateqgy
to move into lower-tier devices
depressed ASPs. To address emerg-
ing markets, Sony Ericsson has part-
nerships with Asian manufacturers
Foxconn and Flextronics, as well as
an agreement with France's Sagem
to provide entry-level devices.
® LG posted an expected seasonal
sequential decline in shipments (to
15.8m units) as well as flat growth
on a year ago. Improvements in its
product mix and WCDMA growth
helped boost operating margins
(compared to negative profitability
a year ago). After success with its
Black Label Chocolate series, LG aims
for success with more premium
devices, including its Shine and dig-
ital multimedia broadcast devices.
Other vendors totalled 47.5m
shipments, down 11.9% year-on-
year, evidencing the increased con-
solidation of the handset market.
www.idc.com

Shipments (in millions) and market shares for Q1/2007 vs 2006.

ply chain logistics, and relocate Vendor Q1/06 Q1/07 Change
production to low-cost regions.” Nokia 75.1  32.2% 91.1 35.5% 21.3%
Rankings did not change among Motorola 46.1  19.8% 45.4 17.7% -1.5%
the top five vendors, but some Samsung 29.0 12.4% 34.8 13.6% 20%
trends have begun to unfold, says gony Ericsson  13.3  5.7% 21.8  8.5% 63.9%
Ryan Reith, research analyst for LG Electronics ~ 15.6  6.7% 158  6.2% 1.3%
IDC’s Worldwide Mobile Phone Others 53.0 23.1% 47.5 185%  -11.9%
Tracker. "Samsung was able to ben- Total 233.0 256.4 10%

efit from Motorola’s misfortunes by

recording a positive sequential Vendor shipments are branded shipments, excluding OEM sales.
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‘ 6 News: Markets

GaAs devices to grow to $5bn by 2011,
driven by cellular handset and Wi-Fi

Anadigics launches
Linear EDGE PA

Anadigics has launched the
AWT6172 quad-band GPRS/EDGE
power amplifier module designed
for the Linear EDGE architecture
adopted by several base-band
chipset suppliers (for 2.75G and
3G cell phones, PDAs, and wire-
less PC cards that use the global
GSM/EDGE cellular standard).

Anadigics has also launched
products for the Polar EDGE
architecture adopted by top-tier
3G chipset suppliers. But the new
Linear EDGE PA extends Anadigics’
reach beyond Polar EDGE and
WEDGE markets, says Dr Ali
Khatibzadeh, general manager of
Wireless Products. "It will also
enable us to participate in the
other segment of the 3G market
served by chipset suppliers using
the linear EDGE architecture.” The
EDGE standard has been adopted
by most GSM operators either in
combination with UMTS WCMDA
(3G) or as a stand-alone upgrade
(2.75G) to the GSM/GRPS (2.5G)
system, and there are two pre-
dominant hardware architectures
adopted by base-band chipset
suppliers serving the EDGE mar-
ket: Polar and Linear.

Fabricated using InGaP-Plus HBT
technology, the AWT6172 has a
6mm x 6mm x 1.1mm package, is
enhanced GPRS capable (class 12)
and supports operation in the
GSM850, GSM200, DCS and PCS
bands. It delivers efficiencies of
up to 55% in GMSK mode for
longer talk-time, with a linearity
of 64dBc adjacent channel power
ratio (ACPR) at 28.5dBm output
power level. Saturated output
power in GMSK mode is rated at
+35dBm in GSM850/900 bands
and +33dBm in DCS/PCS bands,
with efficiencies of 55% and 50%,
respectively, for the two bands.
Comparable numbers for EDGE
linear power are +28.5dBm and
+27.5dBm for GSM850/900 and
DCS bands, respectively.
www.anadigics.com

In its annual five-year outlook for
the GaAs microelectronics industry
“GaAs Industry Forecast: 2006-
2011", market research firm Strat-
egy Analytics forecasts a compound
annual growth rate (CAAGR) of
12%, from $3bn in 2006 to over
$5bn by 2011.

The main driver will be wireless
applications, comprising 79% of
total GaAs MMIC demand in 2011.
Cellular handsets will remain the
largest market for GaAs devices,
while Wi-Fi will emerge as the sec-
ond largest from 2007.

"We are seeing a variety of power
amplifier (PA) approaches applied
in the cellular handset front-end,
ranging from PA, PA-switch and PA-
filter modules,” says Asif Anwar,
director of the Strategy Analytics
GaAs and Compound Semiconduc-
tor Technologies service. "Regard-
less of approach, we believe that
GaAs HBTs will rule the PA, with
silicon LDMOS continuing to lose
market share."

"GaAs device demand from the
Wi-Fi market will grow at a CAAGR
of 28% through 2011,” adds
Stephen Entwistle, VP of the
Strategic Technologies Practice at
Strategy Analytics. "GaAs will gov-
ern PA functions as the market
moves to 802.11n. GaAs HBT PAs
and GaAs pHEMT switches will also
dominate Wi-Fi PA-switch modules.”

GaAs device demand from non-
wireless applications, including con-
sumer (CATV and DBS), millimeter-
wave and fiber-optic markets, will
also grow, at CAAGRs ranging from
6% to 11% through 2011.

Strategy Analytics also reckons
that the market for GaAs sub-
strates is expected to grow to
$480m by 2011. The vertical gradi-
ent freeze (VGF) growth method
will be the main technology for
manufacturing bulk substrates,
while epiwafer growth will remain
evenly split between MOCVD and
MBE technologies.
www.strategyanalytics.com

RFMD and Skyworks gain share in
handset PAs: consolidation likely

RF Micro Devices and Skyworks
increased their combined share of
the cellular terminal power ampli-
fier (PA) market from an estimated
65% share in 2005 to 71% in
2006, reckons market research
firm Strategy Analytics.

According to Chris Taylor, director
of its RF & Wireless Component
service, " The move to multi-band,
multi-mode EDGE and 3G handsets
has accelerated the pace of product
development for PA suppliers, who
now have to have expertise in lin-
earization and system optimization,
RF switching, filters, power condi-
tioning and packaging — as well as
power amplification — to play in
this market.”

Below the top two, TriQuint and
Anadigics gained share, while most

of the other players either main-
tained or lost ground. Asif Anwar,
director of the Strategy Analytics
GaAs and Compound Semiconductor
service, adds that the market share
growth of the top players came at
the expense of several lower-share
players, at least three of which
withdrew from the PA market from
late 2005 through 2006.

The PA vendor population has
dropped from 24 suppliers in 2002
to about 16 in 2006. It appears likely
that slim margins and the torrid pace
of product development will force
several more lower-share suppliers
to strike deals with competitors or
withdraw from the PA market
entirely over the next two to three
years, reckons Strategy Analytics.
www.strategyanalytics.com
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News: Microelectronics 7 ‘

WJ loss prolonged by late fab
closure & product qualification

For Q1/2007, W] Communications "The closure of our wafer manu- Management III LLC, to its board of
Inc of San Jose, CA, USA, which facturing facility [which should yield directors.
designs and supplies wireless infra-  annualized cost savings of $4-5m] Dassios was previously with Gold-
structure RFICs and multi-chip represented an end to a period of man, Sachs & Co in the Investment
modules as well as RFID reader transition for WJ that began in late Banking Division and the Principal
modules, has reported revenue of 2005," says president and CEO Investment Area. He is a graduate of
$10.8m. This is down from $11.3m  Bruce Diamond. "With the last step = Dartmouth College and was formerly
in Q4/2006 and $12.3m a year ago. in that process now complete, we on the board of directors of United
Operating expenses have risen are able to further focus our America Indemnity Ltd. "His familiar-
from $8.2m in Q4/2006 to $9.5m resources on our core competencies, ity with WJ1's business, coupled with
due to increased R&D spending including the aggressive introduction  his strong experience in business
related to the acceleration of new of new products and technologies and finance, will assist W] in further
product introductions and the in each of our improving the company's growth

. We are able to

operation of Wl's 4" GaAs fab in target markets. and profitability,” says Diamond.
Milpitas, CA being extended longer W1 is on sched- further focus ® W] has launched the WJA family
than originally planned before its ule to launch 15 pgur resources of InGaP/GaAs HBT-based active-
eventual closure at the end of new products in on our core bias broadband amplifiers. Operat-
March (completing W1's transition first-half 2007, i ing frequencies of 50-4000MHz
to a fabless business model). W] with eight sam- competencies, ;54 a mix of power gain (up to
acquired the fab in its June 2004 pled during Q1. Including the  20dB), high linearity (output IP3 of
acquisition of EiC Corp's wireless "Following the aggressive 35-43dBm) and low current con-
infrastructure business, and had at  successful introducti sumption (60-90mA) from a +5V
one stage planned to close it by implementation HIBEULAON supply suits next-generation cellu-
mid-January. of a number of OFf new lar (CDMA, GSM/GPRS/EDGE, W-
Correspondingly, net loss has key initiatives pruducts CDMA, and WIMAX) infrastructure
risen from $2.9m in Q4/2006 to over the last 18 and CATV applications.
$4.6m in Q1/2007 (including months, we believe our business is The first RF (WJA10xx) and IF
$0.9m of stock compensation at a positive inflection point,” says (WJA15xx) series are available in a
expenses). Gross margin has fallen  Diamond. "We enter the second small SOT-89 surface-mount (SMT)

from 50.2% a year ago and 45.0%  quarter with our highest ever OEM package. The 50Q internally
in Q4/2006 to 42.7% in Q1/2007. backlog, solid traction and a strong  matched amplifiers minimize the

However, this was due to the pipeline of business, and we expect use of external components, simpli-
reduced utilization of the fab during revenue for the second quarter to fying system integration. Integ-

the close-down process and the increase sequentially 7-11%." rated active bias circuitry minimizes
delayed qualification by a customer ® WJ] has added Angelos J. Dassios, variations in linearity and current
for cost-reduced parts that were a principal of San Francisco-based draw due to temperature.

originally anticipated in the quarter.  private equity firm Fox Paine WWW.Wj.com

Fabless Hittite continues growth and product launches

Fabless firm Hittite Microwave Corp of Net income was $12.0m, roughly team continues to execute, and

Chelmsford, MA, USA, which designs level with $12.1m in Q4/2006 but during the quarter we introduced

ICs, modules and subsystems for up 36% on $8.8m a year ago. 21 new products, including our first

RF, microwave and millimeter-wave  Cash reserves have risen from pure silicon CMOS product for the

applications, has reported Q1/2007 $83.8m to $127.7m. broadband market.”

revenue of $36.3m, up 2.6% on "We see expanding customer For Q2, Hittite expects sales to

Q4/2006's $35.4m and 30.4% on acceptance of our existing and new  rise slightly again, to $36.5-37.5m,

$27.9m a year ago. products in all our target markets,” and net income to be $11.9-12.5m
Gross margin has risen from says chairman and CEOQO Stephen (roughly level with Q1).

70.8% in Q4/2006 to 71.3%. Daly. "Our product development www.hittite.com
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Motorola inventory correction hits RFMD and Skyworks;
TriQuint and Anadigics make gains due to product mix

Motorola inventory correction
hits RFMD's March/June quarters
For its fiscal 2007 (to end-March),
RF Micro Devices Inc of Greensboro,
NC, USA reported record revenue
of $1.023bn (up 33% on fiscal 2006)
and income of $83m (up from $16m)
reflecting 'unit volume strength at
leading handset makers..

However, fiscal Q4 revenue was
just® $257.3m (down 8.5% on Q3's
$281m). Net income was $30.1m
(down from a profit of $59.3m).

A downturn in orders at Motorola’s
handset division and a build-up of
excess component inventories
(coupled with high per-unit dollar
content) are impacting RFMD’s
near-term results. But, longer term,
RFMD says it will benefit as handset
inventories are reduced and as
forecasts and shipments increase.

RFMD forecasts June-quarter sales
of $215-230m (down 9-16%), due
to a volume reduction at its lead
POLARIS RF solution customer.
However, follow-on, multi-year plat-
form opportunities have been won
with this customer, for which growth
should return in the September
quarter. Also, RFMD’s next-genera-
tion POLARIS 3 RF solution is on
track to ramp in second-half 2007,
which should expand the customer
base and transition an additional
top-tier handset customer into a
‘higher-dollar-content status’.

Also, RFMD expects to increase its
dollar content at customers other
than Motorola [particularly Nokia]
through increased sales of not only
complete RF solutions but also
complementary components for
cellular front ends and other high-
growth markets.

"RFMD is RFMD expects
W'””':tg N growth in fiscal
opportunities -
to grow its 2008, driven by
dollar content Sales of GaN
in mobile devices,
devices as

wireless LAN
S — front ends_, and
and require  GPS solutions

additional high-performance RF
content,” says president and CEO
Bob Bruggeworth. In the June
quarter RFMD expects a growth in
sales of GaAs pHEMT cellular
switches, as well as the product
launch of its GaAs pHEMT multi-
market low-noise amplifiers (LNAs).
Bruggeworth claims that RFMD’s
investments in transceivers, pHEMT
switches, filters, DC-to-DC convert-
ers, integrated shielding, MEMS
switches, module assembly, wafer
manufacturing and systems-level
expertise have positioned the firm
to help its customers and channel
partners to eliminate complexity,
improve performance, reduce costs
and speed time to market.

they increase

RFMD expects modest sequential
guarterly revenue growth to resume
in the September quarter and to
continue through the remainder of
2007, followed by an acceleration of
growth in 2008 as existing design
wins ramp in multiple markets.

Beyond core cellular markets,
RFMD expects high-margin, diversi-
fied revenue growth in fiscal 2008,
driven by sales of the firm’s GaN
devices, wireless LAN front ends,
GPS solutions and multi-market
products. In the March quarter
RFMD grew sales of wireless LAN
front ends and expects sequential
growth in the June quarter.

The firm also experienced greater
GPS-related design activity with
leading mobile device makers. RFMD
also started to ship Gal devices to
a top-tier military supplier, and
expects additional shipments and
customer orders in the June quarter.
"RFMD is aggressively investing in
opportunities for diversified growth
and evaluating strategic options to
bolster revenue and earnings con-
tribution,” says Bruggeworth.

RFMD’s balance sheet was boosted
by its recent $375m convertible
note offering, which will help it to
both streamline the supply chain in
its cellular business and jumpstart
its diversification efforts, reckons
CFO Dean Priddy.
www.rfmd.com

RFMD expands Shanghai facility to include R&D

RFMD has added an R&D center in
its facility in Shanghai’s Zhanjiang
High-Tech Park.

The new center will expand
RFMD's product development
capacity to support original design
manufacturers (ODMs), original
equipment manufacturers (OEMs)
and local and international handset
makers throughout the Far East.
Increasing RFMD's internal design
capacity of front-end solutions and
transceivers will allow improved

design cycle times and reduced
manufacturing and shipping costs
to customers, the firm says.
"RFMD's continued expansion into
the Greater China market demon-
strates our focus on supporting the
local manufacturers in this terri-
tory,” says Greg Thompson, VP of
worldwide sales and applications
engineering. "This new location will
expand our R&D efforts, while
strengthening RFMD's operations
across Greater China as a complete

source for design, manufacturing,
supply chain, sales and field appli-
cations engineering support.”

RFMD investment in Greater China
already includes a sales and cus-
tomer support center in Shenzhen,
a module assembly facility as well
as test and tape & reel facility in
Beijing, a customer support center
in Shanghai, and a sales and cus-
tomer support center in Taipei, Tai-
wan. RFMD employs more than
1000 people in the region.

semiconductor TODAY Compounds & AdvancedSilicon = Vol. 2 » Issue 4 « May 2007

www.semiconductor-today.com



Skyworks hit by Motorola slump,
but income triples year-on-year
after baseband disposal
For fiscal Q2/2007 (to end March)
Skyworks Solutions Inc of Woburn,
MA reported revenue of $180.2m,
up 5% on core revenue of $172.3m
a year ago (though down 2.7%
from $185.2m including baseband
products, discontinued in October).
However, revenue is down 8%
sequentially on $196m in the quar-
ter to end December, as Skyworks
has also been hit by falling orders
from Motorola (which accounts for
20-25% of Skyworks’ revenue).
Nevertheless, due to exiting the
loss-making baseband business, on
a pro forma basis (excluding exit
charges), Skyworks has seen a rise
in operating income from $6.7m a
year ago to $17.6m, and in net
income from $4.6m to $16.7m
"Skyworks’ second fiscal quarter
results demonstrate the strength of
our new business model and
reflects our efforts since exiting the
baseband product area two quar-
ters ago,” says president and CEO
David J. Aldrich. "We have since
focused exclusively on our core
analog and RF businesses and have
improved profitability more than
three-fold year over year,” he adds.
"Qur earnings leverage will become
even more evident as we ramp
several key, high-profile programs
over the next several months.”
During the quarter, Skyworks
received production orders for a
front-end solution in support of a
‘forthcoming multimedia, music
platform’ [possibly Apple’s iPhone];
powered several popular models
with Helios (including LG's GPRS
Chocolate series and Samsung's
ultra-slim EDGE Trace); and
unveiled the Helios WEDGE trans-
ceiver (the industry's first single-
chip all-CMOS radio solution that
eliminates the need for interstage
filters). Skyworks also expanded its
Linear Products portfolio with 15
new products, including CMOS
switches, high-performance gain
blocks and personal area network-
ing solutions targeting broadband,
infrastructure, medical, and auto-

www.semiconductor-today.com

motive applications.

Consequently, Skyworks” June-
quarter guidance is less affected by
weakness at Motorola than
expected. "Following the short-term
digestion of Motorola's inventory,
new wins with Motorola, Samsung,
LG, and Ericsson are expected to
drive both revenue and earnings
growth in the coming quarters,” the
firm says. For its fiscal Q3, Skyworks
expects that several of its new
product ramps will largely offset
the weakness at Motorola.
® During the quarter, Skyworks
raised $200m via a convertible debt
offering, redeemed $130m of
short-term debt, and repurchased
4.3m shares of common stock.
www.skyworksinc.com
TriQuint boosted by new
top-five handset customer
For Q1/2007, TriQuint Semiconduc-
tor Inc of Hillsboro, OR, USA has
reported better-than-seasonal rev-
enues of $110.6m, roughly level
with the prior quarter’s $114.3m
but up 26% on $87.9m a year ago
(and slightly above the firm's
$106-110m guidance).

Revenues by application com-
prised handsets (53%), networks
(35%) and military (12%).

As a proportion of handset rev-
enue, by primary product, power
amplifiers and PA modules have
risen from 52% in Q3/2006 to 67%
in Q4 and now 74% while RF filters
and front-end modules have fallen
from 25% to 19% and now 16%.

According to president and CEO
Ralph Quinsey, the favorable
product mix and improved yields
on high-volume handset products
has led to gross margin rising from
29.9% in Q4/2006 to 31.6%, and
earnings rising from $2.2m in
Q4/2006 to $6.4m (above the mid-
point of the firm’s guidance).

During Q1/2007, TriQuint began
shipments of power amplifier
modules to a new top-five handset
customer, and reported a record
number of new handset design
wins. The firm also booked $7.4m
in R&D, supported by military and
other contracts, mostly from year
three of its DARPA GaN develop-

News: Microelectronics

ment project "We recorded strong
design win activity for handset
products in the quarter, increased
revenue in the space market and
continued strong quote activity in
the military market,” summarizes
Quinsey.

For Q2/2007, TriQuint expects rev-
enue to be flat to slightly up on Q1.
www.triquint.com
Anadigics maintains 40% growth
and cuts losses after shedding
fiber-optic subsidiary
Anadigics Inc of Warren, NJ, USA
has reported Q1/2007 net sales of
$49.6m, up 2.3% on the prior
quarter and up 43% on $34.7m a
year ago.

Excluding a loss of $965,000 from
the discontinued fiber-optic sub-
sidiary Telcom Devices Inc (which
was sold in April), the loss from
continuing operations was $196,000
(reduced from $4.3m a year ago).
Pro forma income from continuing
operations (excluding non-cash
stock compensation expense) was
$3.7m (compared to a loss of
$2.9m a year ago).

At the end of the quarter, cash
reserves were $179.2m, up from
£83.5m at the end of December,
mainly due to the proceeds of a
public offering of common stock
completed in mid-March.

“"We are positioned for growth in
the attractive broadband wireless
and wireline markets, and have
announced our plans [in early April]
to jointly build, with Kunshan New
and Hi-Tech Industrial Development
Zone, the first world-class GaAs
wafer fab in China [to be opera-
tional in first-half 2009],” says Dr
Bami Bastani, president and CEO.

"Qur continued improving financial
results highlight a richer product
mix,” says chief financial officer
Tom Shields. "The focus on core
products balanced with continued
strong market demand is expected
to further strengthen our financial
leverage,” he adds.

Sales for Q2/2007 are expected to
grow 5-7% sequentially (and up
33-35% year-on-year for continu-
ing operations).
www.anadigics.com
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Kopin expects HBT
recoveryin H2/2007

Anadigics appoints
broadband cable

expert to board...

Anadigics Inc of Warren, NJ, USA has
elected David Fellows to its board.
Since January, Fellows has been
executive VP and executive fellow
with Comcast Cable (a US provider
of cable, entertainment and com-
munications products and services),
advising on technology matters
(after being CTO from 2003 to
2006). From December 2001 until
its acquisition by Comcast in 2003
he was CTO at ATT Broadband.
Fellows has been instrumental in
defining future cable networks,
including implementing a nationwide
IP platform that enables a converged
network for voice, video and data,
says CEO Bami Bastani. "I'm sure
he will provide valuable insight to
Anadigics broadband strategy.”

..and launches

RF amp for CATV

Anadigics has launched the ABA3130
single-chip, low-noise, high-linearity
RF amplifier with integrated gain
control, the latest addition to its
portfolio of RF products for cable TV
front-ends. Designed to replace
discrete solutions, the fully integ-
rated ABA3130 can improve
receiver performance in cable TV
digital set-top boxes and analog
and digital TVs, the firm claims.

To ensure compatibility with tuners
being developed for the upgrade to
1GHz cable systems being rolled
out globally, the ABA3130 features
wideband operation of 50MHz to
1.1GHz. Anadigics says it is already
shipping the part to a leading cable
box manufacturer.

“According to In-Stat market
research, sales of cable set-top
boxes increased nearly 80%
between 2005 and 2006, to 27.5m
units worldwide,” says Ron Michels,
Anadigics’ senior VP and general
manager of Broadband Products.
"As integrated tuners continue to
penetrate this market, we antici-
pate an increase in the need for
companion products.”
www.anadigics.com

For Q1/2007, Kopin Corp of
Taunton, MA, USA has reported
revenue of $18.1m, down from
$18.7m a year ago but up slightly
from $17.9m last quarter.
Counteracting
CyberDisplay
revenues rising
from $5.9m a

Sales of our
III-V products
were affected

yearago o by industry
$9.0m, IV goftness...
revenues

(GaAs-based custt_:rmers
HBT epiwafers) €O “_tIHUEd
of $9.1m are their

down on $12.8m migration to
a year ago. InGaP

“While sales of -
our III-V prod- transistors

ucts were affected by industry soft-
ness in the first quarter, we expect
our HBT product revenue to trend
positively over the course of 2007,

particularly in the second half of the
year,” says chairman and CEO

Dr John C.C. Fan. "Our integrated
circuit customers continued their
migration to InGaP transistors, the
new generation of HBT structures
for advanced wireless handsets...
the transition to InGaP transistors
is accelerating,” Fan adds. "To meet
the anticipated demand, we have
been increasing capacity both in
Taunton and at our Taiwanese OEM.
Two new large-capacity machines
are already beginning initial pro-
duction, and we remain on track to
increase capacity by 50% in the
second half of this year.”

Kopin remains on track to achieve
its 2007 revenue guidance of
$80-90m (up 12-27% on 2006),
with most coming in second-
half 2007, says Fan.
www.kopin.com

Kopin granted stay of delisting by
Nasdaq while it restates results

Like its results for Q4/2006 and
full-year 2006, Kopin's Q1/2007
results are preliminary. The firm
has been unable to file the
corresponding form 10-K and 10-Q
financial reports with the Securities
and Exchange Commission on time.
This is due to the firm's voluntary
review of its past stock option
granting practices by an inde-
pendent special investigative com-
mittee appointed by the board of
directors (assisted by legal and
accounting experts).

On 3 May, the committee issued
its preliminary findings that some
of the 34 grant dates between
1995 and 2006 were dated incor-
rectly (mostly due to administrative
delay between approval and allo-
cation of options, but in certain
cases due to the selection of earlier

grant dates). However, the com-
mittee uncovered no information
indicating that anyone acted with
conscious recognition that the
backward selection of grant prices
would violate any plan provision
or would require the firm to incur
compensation expense as a result.
Nevertheless, Kopin will need to
restate certain financial statements
for fiscal years 1995 through 2006
and the related interim periods.

Subsequently, on 15 May, the
Nasdag Listing and Hearing
Review Council stayed the delist-
ing of Kopin's common stock on
The Nasdaq Stock Market until the
firm’s situation can be further
reviewed. Kopin has been given
until 1 June to provide more infor-
mation to support its request for a
stay of its delisting.
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‘ 12 News: Wide-bandgap electronics

Nitronex launches 100W GalN-on-Si
HEMT power transistor for WiMAX

IN BRIEF

Northrop awards
Gold Subcontractor
Status to IQE-RF

US defense contractor Northrop
Grumman’s Space Technology
Group (NGST) of Redondo
Beach, CA, USA has awarded
Gold Subcontractor Status to
IQE-RF of Somerset, NJ], USA
(formerly the electronic materials
division of Emcore but now a
wholly owned subsidiary of
epiwafer foundry IQE plc of
Cardiff, UK).

The award from NGST is in
recognition of the service level
provided by IQE-RF in terms of
timely deliveries, reporting
quality, and the overall customer
relationship.

IQE-RF uses MOCVD to
manufacture products including
gallium nitride high-electron-
mobility transistors (HEMTs) on
both silicon carbide and silicon
substrates, InGaP heterojunction
bipolar transistors (HBTs), and
GaAs-based BiFETs (bipolar field-
effect transistors), complement-
ing IQE’s products manufactured
elsewhere, such as pseudomor-
phic HEMTs (pHEMTs), optoelec-
tronic materials and
photovoltaics.

In March 2005 Northrop Grum-
man was awarded a three-year,
$16.5m contract from the US
Defense Advanced Research
Projects Agency (DARPA) to
develop millimeter-wave GaN
HEMTs on SiC substrates as part
of the initiative 'Wide Band Gap
Semiconductors for Radio
Frequency Applications’ (military
space communication and radar
systems). "IQE's technical find-
ings, coupled with our research,
continues to push the program
towards its ultimate goal
[to produce a Q-band (>40GHz)
amplifier module with a continu-
ous-wave power output of 20W],”
says Northrop Grumman.
www.igep.com

Nitronex of Durham, NC, USA, which
manufactures RF power transistors
for commercial wireless infrastruc-
ture, broadband and military mar-
kets based on GalN-on-silicon, has
developed a 28V, 100W GaN HEMT
(exhibited at the IEEE MTT-S event,
in Honolulu, Hawaii, 3-7 June).

Designed using Nitronex's
SIGANTIC NRF1 process, the
NPT25100 power transistor is tar-
geted at 2.3-2.7GHz WiMAX appli-
cations. Typical performance is
rated using a mobile WiMAX wave-
form digital modulation scheme
defined as a single-carrier OFDM
(orthogonal frequency-division
multiplexing) signal 64-QAM 3/4,
8-burst, 3.5MHz channel
bandwidth, and 10.3dB PAR
(peak-to-average ratio) at 0.01%
probability on CCDF (complementary
cumulative distribution function).
Under these test conditions, the
NPT25100 will deliver 14.5dB of
gain (typical), 21% efficiency, and
less than 2.5% EVM (error vector
magnitude) — all at greater than
10W of power.

l‘l'l‘ﬁ

Nitronex's 100W GaN-on-silicon
NPT25100 power transistor.

"The market for 2.5GHz WiMAX
solutions is accelerating and the
NPT25100 HEMT device will deliver
the kind of price and performance
our customers need,” says VP of
sales & marketing Chris Rauh.

The NPT25100 is packaged in a
thermally enhanced copper moly
copper package that will be offered
in both bolt-down and pill versions.
Samples and application boards will
be available from June and full
production gqualification is expected
in July. The 1000-piece suggested
price is $90.
www.nitronex.com

Anadigics’ CEO joins Nitronex board

Nitronex has added Bami Bastani
(president and CEO of GaAs-based
RFIC maker Anadigics Inc of
Warren, NJ], USA since 1998) to

its board of directors.

“"Nitronex’s recent expansion of
its GaN-on-Si R&D and manufac-
turing operations has solidified it
as the leader in GaN-on-Si power
device technology,” says Bastani.
“Nitronex is well positioned to con-
tinue its new product development
and ramp-up of volume production
of its GaN-on-Si power transistors
that meet the demand of cellular,
broadband and WIMAX markets.”

Bastani is a member of the board
of directors for Glowpoint Inc, and
is on the advisory boards for Elec-
trical Engineering at Ohio State
University, and the College of

Engineering at
the University
of Arkansas. In
the past, Bas-
tani has served

rata (GSPN) of
Red Bank, NJ
(a provider of
DSL & Wi-Fi Chipset solutions,
until its merger with Conexant).
Bastani was previously executive
VP for the System LSI Group at
Fujitsu Microelectronics and (at
National Semiconductors) VP and
general manager for the Embedded
Technologies Division and the
Memory Products Division, as well
as VP of Technology Development.
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SOITEC enters
pause in growth

For its fiscal Q4/2006-2007 (to end
March), SOITEC of Bernin, France,
which makes engineered sub-
strates such as silicon-on-insulator
and strained SOI (sSOI), reported
revenue of €97.1m, up 25.6%
year-on-year (following growth
of 67.1%, 41.5% then 40.4% in
Q1, Q2 and Q3, respectively).
However, this is down slightly on
the Q3's €99.6m due to the US
dollar weakening against the Euro.

SOITEC's epiwafer foundry sub-
sidiary Picogiga recorded modest
sequential sales growth, to €1.7m.

For full-year fiscal 2006-2007,
SOITEC's sales were a record
€372.0m, up 41.5% on the prior
year's €262.8m (despite the dol-
lar weakening by 4.6% against
the Euro during the year), due to
the adoption of SOI in consumer
markets. Wafer sales rose by
42.7% to €358.9m, driven mainly
by 72.9% growth in 300mm SOI
wafers (to 69% of total wafer
sales). Sales of other diameters
(mainly 200mm) grew 13.5%.
Picogiga contributed €8.7m.

Compared to the previous year,
gross profit rose by more 50% to
€108.1m, due to the greater sales
volumes, controlled selling prices,
and continued improvements in
manufacturing efficiency. Net
income more than doubled to
€46.2m.

As the supply chain continues to
absorb excess inventories at main
customers, amid short-term
uncertainty over demand SOITEC
remains cautious, particularly for
Q1 (to end June), and anticipates
a flat first-half fiscal 2007-2008.
So, SOITEC is focusing on improv-
ing its profitability by adapting its
cost structure to current demand
(without impacting construction
of its new Singapore plant, which
remains on schedule).

However, new product launches
by major customers should drive
growth over the year as a whole.
www.soitec.com

‘ 14 News: Materials and processing equipment

Cree demos 100mm
ZMP Si1C substrates

Cree Inc of Durham, NC, USA says
it has demonstrated zero-micropipe
(ZMP), n-type silicon carbide sub-
strates with a diameter of 100mm
(4-inch). The firm already sells
76.2mm (3-inch) ZMP n-type 4H-SiC
substrates (specified as having zero
micropipes per cm?) as well as
(since September 2005) 100mm
n-type 4H-SIiC substrates specified
as ultra-low micropipe (<5 per cm-),
low micropipe (<15 per cm?) and
select micropipe (16-30 per cm-).

Micropipe crystalline defects in SiC
can not only decrease the number
of usable electronic devices pro-
duced per wafer but also affect the
performance parameters of each
device produced (power-switching
devices, LEDs and RF power tran-
sistors for wireless communica-
tions). These defects have
previously been present in nearly
all SiC wafers manufactured and
sold by commercial substrate ven-
dors, Cree claims.

However, the first commercially
available, zero-micropipe SiC sub-
strates (with diameters of 2- and 3-

inches) were developed by Intrinsic
Semiconductor Corp of Dulles, VI,
USA. Cree subsequently acquired
Intrinsic in June 2006 and integ-
rated the firm’'s ZMP technology
into its product line. Together with
previous research and development
efforts at Cree — partially funded
by the US Army and the US
Defense Advanced Research Pro-
jects Agency (DARPA) — the
micropipe density in 100mm SiC
substrates has been dramatically
reduced. Cree’s |atest announce-
ment demonstrates that it is possi-
ble to eliminate these defects in
large-area wafers too, the firm
says.

"We expect that ZMP technology
can significantly improve device
yields, expand the range of prod-
ucts that can be designed and pro-
duced, and enable manufacturing
at higher-volume levels than had
been possible before,” says Dr Cen-
giz Balkas, Cree’s VP and general
manager for materials (and former
president and CEO of Intrinsic).
WWWw.cree.com

Indium Corp hires Guckes to develop
gallium and germanium business

Indium Corp of Clinton, NY, USA,
which supplies both commercial-
grade and high-purity indium, has
hired Terry Guckes as business
development director for the
Metals & Chemicals Business Unit.
He assumes the responsibility for
extending existing relationships
and creating new customer oppor-
tunities for the firm’s gallium and
germanium products.

Guckes has extensive industry
experience in specialty chemicals,
batteries, solar, and gallium, as well
as in production and reclaim and
refinement of raw materials.
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Guckes was for-
merly corporate
officer and VP of
Electronic
Chemicals for
GEO Specialty
Chemicals Inc of
Cleveland, OH,
USA, which was s
once the main supplier of gallium
and gallium chemical derivatives.

Another major focus for the firm is
indium for the burgeoning CIGS
(copper indium gallium diselenide)
photovoltaic manufacturing sector.
www.indium.com
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‘ 16 News: Materials and processing equipment
AXT’s 6” GaAs sales dip In Q1,

but rebound expected in Q2

AXT Inc of Fremont, CA, USA has
reported Q1/2007 revenue of $12.5m.
Though up 47% from $8.5m a year
ago (as AXT continues to recover),
this is down 5% from Q4/2006's
$13.1m (and below February's
guidance of $13.1-13.6m).

Despite growing 29% from $6.8m
a year ago, GaAs substrate revenue
is $8.8m, down 20% on Q4/2006's
$11.1m. Specifically, 6" diameter
wafer sales fell from $4.9m to $3.3m,
due mainly to delays in BiFET quali-
fications of certain customers and
smaller-than-expected orders from
a few handset market customers.

However, InP substrate revenue
has grown from $296,000 a year
ago and $456,000 in Q4/2006 to
$518,000 in Q1/2007. In addition,
germanium substrate revenue (for
solar cells and LEDs) continues to

rise rapidly, from just $36,000 a
year ago and $318,000 in Q4/2006
to as much as $541,000 in Q1/2007.
Sales of raw materials (mainly
99.99%-pure gallium) have more
than doubled from $1.2m in Q4/2006
to $2.6m in Q1/2007, boosted by
three new Japanese customers
(although these additional sales are
not expected to be repeated in
such magnitude in Q2/2007).
Despite the drop in total revenue,
gross margin is still rising, from
17.8% of revenue a year ago and
38.2% in Q4/2006 to 43.2% in
Q1/2007. As well as continued
benefit from manufacturing yield
improvements, this was due to
“significant engineering and operat-
ing achievements in our cost reduc-
tion efforts, coupled with positive
product mix,” says CEO Phil Yin.

Net income was $1.3m, down from
$3.4m in Q4/2006 but still a big
improvement from a net loss of
$2.2m a year ago. Also, compared
with a $2.3m operating loss a year
ago, operating income in Q1/2007
still equalled Q4/2006s $1.2m.

For Q2/2007, AXT expects revenue
to rebound to $13.1-13.5m.

"Qualification activity across all of
our product lines has been robust
and early feedback from our exist-
ing customers and potential cus-
tomers leads us to believe that 2007
will be a strong year for AXT,” says
Yin. "AXT continues to execute well
at all levels and our accomplish-
ments, coupled with our growing
market and significant competitive
advantages, position us well for
continued growth in 2007.”
www.axt.com
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VGF
STRENGTH.
PERFORMANCE.
INNOVATION.

Germanium
SUBSTRATES

Enabling the production of solar cells for
space and terrestrial applications

Your premier choice for Ill-V and Ge substrates and
related strategic raw materials.

AXT is committed to our valued customers, ensuring superior technology, products and customer service.

Please visit axt.com to see why we are the premier source for VGF technology.

USA Headquarters

4281 Technology Drive
Fremont, CA, USA 94538
Tel: 510-438-4700

Fax: 510-353-0668
Email: sales@axt.com

China

Beijing Tongmei Xtal Technology
4 Eastern Second Street
Industrial Development Zone
Tongzhou District,

Beijing, China 101113

Tel: 86-10-6156-2241

Fax: 86-10-6156-2245

Email: sales@axt.com

Japan East

MBK Microtek, Inc.

Shuwa Shiba Park Bldg A-10F
4-1 Shibakoen 2-chome
Minato-ku, Tokyo,

Japan 105-0011

Tel: 81-3-5733-0701

Fax: 81-3-5733-0702

Emall: f.nishiyama@mbk-microtek.co.|p

Japan West

Mo Sangyo Co, LTD.

201 Ashiya-Farfalla, 6-16
Narithira-cho

Ashiya-Hyogo,

Japan 659-0068

Tel: 81-797-32-0046

Fax: 81-797-32-0304
Email: info@mosangyo.com

Taiwan

Conary Enterprise Co., Ltd.

10F No. 28, Sec. 3, Nan-King East Road
Taipel, Taiwan, R.0.C.

Tel: 886-2-2509-1399

Fax: 886-2-2501-6279

Email: sale@conary.com.tw

Korea

lantek Corporation

CheongMyung Towntel 607

1021-4 YeongTong-Dong, PalDal-Gu
Suwon-Si, KyungGi-Do,

442-813, Korea

Tel: B2-31-204-4221

Fax: 82-31-204-4220

Email: iankim@kebi.com

Europe

Geo Semiconductor Ltd,, POB 6262

CH 1211 Geneve 6, Switzerland
Tel: 33-1-45316284

Fax: 33-1-45333943

Mobile: 33-680-134-895
Email: ralph.hananel-axt-
geosemiconductor@wanadoo.fr

United Kingdom

Geo Semiconductor (UK) Ltd
Newton Grange

Kingsley Green,

Kingsley Road

Frodsham, Cheshire WA& 6YA
United Kingdom

Tel/Fax: 44-(0)-1928-73538%9
Mobile: 44-(0)-/779-543-8189
Email: johnlockleyaxt@acl.com

(NASDAQ: AXTI)



Aixtron delivers
1000th compound
semi epitaxy reactor

Aixtron AG of Aachen, Germany
has delivered its 1000th
compound semiconductor
epitaxy reactor.

The Close Coupled Showerhead
(CCS) MOCVD system, in 30x2"
wafer configuration, was installed
at the fab in Lungtan Industrial
Park in Taoyuan, Taiwan of For-
mosa Epitaxy Corp (Forepi),
which claims to be the only LED
wafer and chip manufacturer in
Taiwan that offers the full optical
spectrum ranging over high-
power InGaN blue, green and
near-UV LEDs.

Founded in 1999, Forepi is one
of Aixtron’s oldest long-term cus-
tomers, says Aixtron's executive
VP and COO, Dr Bernd Schulte.
“This tool is one of our latest
high-capacity GaN reactors,
which offer the largest wafer
capacity in the world,” Schulte
claims.

The system complements
Forepi’s substantial installed base
of Aixtron MOCVD systems
(including several high-through-
put AIX 2400/2600G3 HT
MOCVD Planetary Reactors).
"The new CCS MOCVD tool will
give us a high-yield process
matching our needs for new-gen-
eration high-power blue-green
LED wafers,” says Forepi's presi-
dent, Dr Fen-Ren Chien, and
should give it the capacity ramp
up it needs for the booming LED
marketplace, he adds.

“Over two thirds of our reactors
have been shipped to South East
Asia, reflecting the significant
surge in demand from Asia for
high-brightness red, yellow,
orange, blue-green and white
LEDs,” says Schulte. "The total
installed base of the Aixtron
group systems, including our
semiconductor equipment, is
now more than 1600,” he adds.
www.aixtron.com
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Veeco’s boom in MOCVD orders
driven by GaN HB-LED market

Veeco Instruments Inc of Woodbury,
NY, USA has reported Q1/2007 sales
of $99.2m (59% process equipment;
41% metrology). This is up 6% on
$93.9m a year ago but down 19%
sequentially on Q4/2006s $123.1m.
However, shipments were $110m,
due to increased activity for new
MOCVD products (with revenue
recognition in subsequent quarters).

Of the total revenue: 36% were
for data storage, 10% for semicon-
ductors, 21% for high-brightness
LEDs/wireless [MOCVD and MBE
epitaxial deposition equipment],
and 33% for scientific research.
Geographically, 35% came from
North America, 15% from Europe,
20% from Japan, and 30% from
the Asia-Pacific.

Although down 16% on a year
ago, bookings were $105.9m (with
processing equipment rising to 65%
and metrology falling to 35%). Of
the total orders, 28% were for data
storage (down 58% year-on-year),
11% for semiconductors (up 16%),
37% for HB-LEDs/wireless (up 60%)
and 24% for research (up 18%);
32% came from North America,
18% from Europe, 12% from Japan,
and 38% from the Asia-Pacific (i.e.
a shift from Japan to Asia-Pacific).

Comparing the orders to revenues
reflects "significant growth in the
HB-LED/wireless sector;” says
chairman Edward H. Braun, as it
overtakes data storage as Veeco's
biggest market sector. Veeco's HB-
LED/wireless revenues were up
39% and orders were up 60%

year-on-year (and up 37% sequen-
tially). "We continue to experience
positive customer acceptance for
our new K-Series MOCVD systems,”
says Braun. In Q1/2007, Veeco
received multi-system orders worth
almost $11m from HB-LED makers
in Europe and Asia. LED market
expansion for outdoor signage and
lighting, small LCD panel backlight-
ing and automotive applications
have led to a positive bookings
trend over the last nine quarters,
with the large-area LCD market
still to come (6-12 months away).
New solar cell applications are also
adding to MOCVD growth.

Veeco's total Q1/2007 gross margin
was 44%, higher than forecast due
to improved margins in MOCVD
systems. On a generally accepted
accounting principles (GAAP) basis,
operating income has risen slightly
from $1.6m a year ago to $1.7m and
net income from $0.2m to $0.3m.

For Q2/2007, Veeco expects
growth in revenues to $100-105m
and bookings to $110m+5%. For
full-year 2007, it expects revenues
to grow 5% to $450-465m, driven
by HB-LED/wireless sales growth of
30% to $115m (followed by growth
of 30% again in 2008 to $150m,
then 15% in 2009 to $175m).
®In Q1/2007, Veeco also reduced
long-term debt by $56m and
exchanged a substantial portion of its
convertible notes (worth $118.7m),
"significantly improving the firm'’s
capital structure,” says Braun.
www.veeCco.com

Veeco appoints Peeler as CEO

After seeking a new CEQO last
November, Veeco has appointed
John R. Peeler (president of
JDSU’s Communications Test and
Measurement business) as CEO,
succeeding Edward H. Braun, who
remains chairman. Peeler will be
appointed to the board within 30
days of starting in early July.
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Previously, Peeler was CEO of
Acterna Inc (acquired by JDSU in
2005).

Peeler has a proven track record
of leadership, managing complex
technology in high-growth markets,
says Braun. "His experience will
be vital in leading Veeco to new
levels of growth and profitability.”

www.semiconductor-today.com



For Q1/2007, deposition equipment
maker Aixtron of Aachen, Germany
has reported its second consecutive
quarter of record revenue: €63.8m
(double Q1/2006's €32.0m, and up
slightly on Q4/2006's €63.1m). The
firm says that the growth is due to
the large order backlog, combined
with high demand in recent quar-
ters for deposition equipment for
LEDs, especially from Asia.

Revenues from Asia have grown
1149% from €26.6m a year ago to
€56.9m (rising from 83% of rev-
enues to 90%). Europe fell from
€2.4m to €1.5m (from 8% of rev-
enues to just 2%). The USA grew
from €3m to €5.4m (maintaining
8-9% of revenues).

Of equipment revenue of €57.4m,
76% was for compounds (€43.5m,
almost triple €14.7m a year ago)
and 24% for silicon (all for DRAM
and NAND flash memory products:
€13.9m, up 30% from €10.7m a
year ago). The rise in demand for
AlInGaP systems over the last few
quarters has been fuelled by
increased demand for red, yellow
and orange LEDs, says Aixtron.

News: Materials and processing equipment 19

Asian LED makers drive doubling of Aixtron revenues,
but slowing orders flag weak second-half 2007

Due to economies of scale and
efficiency improvements, operating
costs have been cut from 47% of
revenue a year ago to just 25%.
Gross profit doubled from €12m to
€24.2m. Net income was €7.6m

gcﬁth;:i © Growth is due

€315 iR to high demand

Q1/2006). In recent
quarters for

Cash and cash

equivalents at -

the and of depf:mtlun
March were up €quipment for
from €35.5m a LEDs, especially
yearagoto  from Asia.
€43.7m.

“We have continued to benefit
from the increased revenue vol-
umes and internal efficiency gains,
despite a weakening US dollar,”
says CEO Paul Hyland.

Q1/2007 also saw the fourth con-
secutive quarter of equipment
order intake above €40m, at
€40.5m. This is up 28% on €31.7m
in Q1/2006, but down 9% on
Q4/2006's €44.5m. Order backlog
is €70m (down from €85.1m at the
end of December).

Despite the slowing order intake,
Aixtron says it remains confident of
the medium to long-term health of
its targeted markets. In particular,
customers will require some time to
integrate and qualify the large-
capacity GaN systems purchased in
2006. Also, in the telecom/datacom
end market area, existing customer
capacity means that sustainable
revenue growth is unlikely to return
before late 2007 at the earliest.

Nevertheless, Aixtron has reiter-
ated its full-year 2007 guidance
(given in March) of revenue of
€190-200m (up 11-16% on 2006's
€171.7m), with second-half 2007
weaker than the first half. "The
order intake and market develop-
ment are very much in line with our
expectations, giving us increased
confidence in our year-end guid-
ance and beginning to point
towards an encouraging outlook for
2008,” says Hyland. Aixtron
expects that order intake will
increase towards the end of 2007,
and that trends for 2008-2010
remain encouraging.
www.aixtron.com

Korea’s Epiplus & EpiValley expand for LED production

Epiplus Co Ltd of Eyon-hansan
Industrial Park in Gyoungi-Do, South
Korea has ordered an AIX 2600G3
Planetary Reactor from Aixtron, to
mass produce AlGalnP ultrahigh-
brightness (UHB) red LEDs.

In 49x2" wafer configuration, the
MOCVD system comes in Aixtron'’s
new IC (Integrated Concept) lay-
out, facilitating the use of digital
mass flow controllers and the new
AIXACT control system design.

Epiplus previously prepared a
AIX2600G3 system for UHB-LED
mass production at KOPTI Institute
in Kwangju, leading to its decision
to scale up production.

CEQO Hae-Sung Park said it had
ordered the reactor to advance its
strateqgic business expansion,

www.semiconductor-today.com

focusing on red LEDs for display
back-lighting units (BLUs). Epiplus
claims to be the only Korean mass
supplier of red LEDs. The new reac-
tor will allow it to keep pace with
demands regarding device quality
and cost control, says Park.

Also, Korean LED maker EpiValley
says that it has qualified and begun
using its Thomas Swan CRIUS
Close Coupled Showerhead CCS
30x2"” MOCVD reactor in its produc-
tion facilities in Kwangju City, which
was commissioned only recently
from Aixtron.

EpiValley is the first firm to pro-
duce blue HB-LED epiwafers on this
system, which is claimed to be the
world’s most productive MOCVD
system for production of GaN-

based LEDs. To date, the largest
reactors for GaN-based LEDs
mass production were qualified
with a capacity of between 18x2"
and 24x2".

EpiValley’s plan is to manufacture
LEDs for side-view application in
mobile phones. "Using this system
we have a big advantage with
respect to quality and productivity,
which allows EpiValley to compete
within the huge LED BLU (back-
light unit) and lighting market,”
says D] Park, EpiValley's president
and CEO. With 12 MOCVD Systems
already in operation, EpiValley
claims to have the largest manu-
facturing capacity in Korea.
www.epiplus.com
www.epivalley.com
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IN BRIEF

Braunschweig
orders CV profiler

Germany's Institute of Semicon-
ductor Technology (part of the
University of Braunschweig) has
ordered a CVP21 electrochemical
CV wafer profiler from WEP (Wolff
fur Elektronik- und Programmen-
twicklungen) of Furtwangen im
Schwarzwald, Germany.

The Institute of Semiconductor
Technology researches materials
including silicon, germanium,
silicon carbide, arsenides,
phosphides, antimonides, nitrides,
and zinc oxide. Recently, it also
installed a Thomas Swan 3x2"
Close Coupled Showerhead
(CCS) MOCVD epitaxy reactor
from Aixtron to research GaN
and ZnO material properties and
optoelectronic devices (see
March issue, p24).
www.wepcontrol.com

Riber grows sales
19% year-on-year

For Q1/2007, MBE equipment maker

Riber of Bezons, France has
reported sales of €1.3m (up 19%
on €1.1m a year ago), including
accessories, components and rev-
enues from the rental over one
quarter of the machine installed for
the Riber/IMEC partnership.
During Q1, installation was com-
pleted of the machine for the
Riber/IMEC partnership, which is
being used to develop micro-
processors based on III-V and
high-k dielectric oxide materials.
First results are expected by July.
Also, Riber and the CNRS-CRHEA
research institute in Valbonne,
France started the development of
monolithic white LEDs based on
gallium nitride (GaN), after ANR
(Agence National de |la Recherche)

approved funding for the program
in February. The advantage com-
pared to existing LEDs should be
the ability to choose the 'warmth’ of
the white color and to allow simple
and cost-effective manufacturing
by avoiding the use of phosphors.

Order backlog at the end of March
was €8.1m. Riber has since
received three orders for research
machines (including two for new
customers) for a total of €2.2m,
raising the backlog to €10.3m (in
line with company’s forecasts).

Riber maintains its previous sales
forecast for 2007 of €16-18m
(although this is lower than the
forecast of €16-20m given at the
end of March, and down from
2006's revenue of £20m).
www.riber.com

Aviza reports second consecutive profitable quarter

For its fiscal Q2/2007 (to end-March)
etch and deposition system maker
Aviza Technology Inc of Scotts Valley,
CA, USA has reported a second con-
secutive quarter of net profitability
($1.4m, compared to last quarter’s
$1.1m and a loss of $5.3m a year
ago). Revenues of $61.6m were up
70% on $36.2m a year ago,
although this is down slightly on last
quarter’s $62m.

During the quarter, Aviza received
an order for its Advanced Vertical
Processor (AVP) 200mm thermal
processing system from a Chinese
foundry (marking a new customer
win) as well as an order for its
Sigma fxP physical vapor deposition
(PVD) system from Cension Semi-
conductor Manufacturing Corp of
Chengdu, China (a foundry man-
aged by Chinese chip maker SMIC).
Aviza also announced a follow-on
shipment of an Sigma fxP system
to a 'US-based supplier of devices
for the communications market.

Income from operations was the
same as last quarter ($2.7m) and
compares with a loss of $3.9m a
year ago. Gross margin has
improved from 25.4% a year ago
to 30.7%. Net income was $1.4m
(compared to $1.1m last quarter
and a net loss of $5.3m a year ago),
mainly due to an improvement in
product mix and a reduction in
interest expense.

In February, Aviza completed an
underwritten public offering of
4 million shares of its common
stock at a price of $6.50 per share,
followed in April by the underwriter
exercising its over-allotment option
and purchasing an extra 600,000
shares, raising net proceeds to
about $28m. Aviza has since
(in April) also completed a new
$55m credit facility.

"The company remained focused
on our business strategy of
diversifying our product offerings to
penetrate our markets with our
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single-wafer ALD, PVD and etch
products, expanding our markets
and increasing our presence in Asia,”
says president and CEOQ Jerry Cutini.

For its fiscal Q3/2007, Aviza
expects revenues of $55-60m,
and operating income of about
$500,000.

For fiscal 2007, following the
forecast it gave on last November,
Aviza continues to expect revenues
of $220-240m (a rebound of
37-49% on fiscal 2006's $160.9m,
which was down 6% on fiscal 2005).
However, it has now reduced its
forecast for net income from about
2% of revenues ($4.4-4.8m) to
less than $500,000 (though still
better than the net loss of $14.7m
in fiscal 2006). The downward
revision is partly due to expected
increases in operating expenses in
the UK (as a result of to the impact
of the strength of the British pound
versus the US dollar).
www.avizatechnology.com

www.semiconductor-today.com
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LED market drives Rubicon to
expand sapphire capacity

Driven by growing demand from reports that the overall market for other substrates and as optical win-
LED makers, Rubicon Technology of  high-brightness LED applications dows in the aerospace, medical
Franklin Park, IL, USA, which man- has already reached $4.2bn, and device and sensor markets.
ufactures sapphire substrates and that the LED lighting market alone In early April, Hercules Technology
components, is adding a new should grow 38% annually to $1bn Growth Capital Inc of Palo Alto, CA
30,000ft* production facility in the by 2011. Single-crystal sapphire provided $16m of growth capital
Chicago area, complementing the substrates are key as the general and equipment financing. "Hercules’
firm’s existing 80,000ft* operation. Illumination market begins to turn debt leasing financing program pro-

The expansion aims to increase to LEDs, adds Rubicon. vides the springboard Rubicon
capacity by 25% as soon as Q1/2008 As the LED market drives volume needs to increase the capacity and
and by 40% by the end of 2008, demand for sapphire wafers, new sophistication of our manufacturing
enabling the firm to address grow- applications and processes call for capabilities in order to continue to
ing demand for both small- and larger-diameter sapphire sub- bring evolving solutions and sup-
large-diameter sapphire wafers. strates, claims Rubicon. The firm port rapid growth for our cus-

Rubicon expects sapphire wafer uses proprietary crystal growing tomers,” says CEO Raja M. Parvez.
usage to grow significantly as LEDs  technologies and manufacturing Rubicon is already backed by
are adopted in emerging applications  platforms to produce 4"-8" sap- investors including AH Ventures,
such as backlighting units for com- phire wafers, which are increasingly Cross Atlantic Partners, Gazelle
puter and video displays, as well as  being used for high-performance TechVentures, K.B. Partners, and
automotive lighting. Industry ana- LEDs. Large-diameter sapphire is River Cities Capital Funds.
lyst group Strategies Unlimited also used as wafer carriers for www.rubicon-es2.com

Compact 21 System

Molecular Beam Epitaxy (MBE) research tool

12 source ports / Modular and expandable

Suitable for deposition of semiconductor compounds
Very small footprint / Low cost of operation
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New Wave fights Laser Solutions over sapphire scribing

After alleging infringement of its
Taiwan patent no. 194157 'Scribing
Sapphire Substrates With a Solid
State UV Laser’ on its AccuScribe
family of blue LED wafer-scribing
systems, New Wave Research Inc
of Fremont, CA, USA has been
issued a preliminary injunction
order by the Taipei District Court
prohibiting the RAPYULAS MP-T1 030
and MPT-2030 systems of rival
Laser Solutions Co Ltd of Kyoto,
Japan (and distributor Leopard
International Co Ltd) from being
manufactured, sold, offered for
sale, used or imported into Taiwan.

New Wave Research has filed over
14 patents since launching the
technology five years ago, and
been awarded patents in the USA,
Taiwan and China.

Laser Solutions has since been
able to remove the restriction by

posting a bond to secure against
potential loss of business by New
Wave (in the event that the injunc-
tion is upheld) and in the meantime
is free to trade as normal.

Laser Solutions claims that the
court issued the preliminary injunc-
tion order without reviewing the
merit of the case, and that such
orders are often used by patentees
as a competition tactic before the
legal battle is concluded. Laser
Solutions also claims that New
Wave's allegation of infringement
violates the Republic of China Fair
Trade Act.

Previously, in August 2006, a
Taiwanese court issued New Wave
a provisional attachment ruling
regarding alleged infringement by
rival DPSS UV laser equipment
maker Uni-Via Technology Inc of
Taipei Hsien, Taiwan.

® The People’s Republic of China’s
Patent Office has awarded New Wave
patent number ZL 03 1 42382.5
‘Scribing Sapphire Substrates with
a Solid State UV Laser’ covering
processes and technology associ-
ated with AccuScribe for blue LEDs.
"This new patent attests to New
Wave Research's seriousness in
defending its intellectual property
on an international level,” says CEO
Pei Hsien Fang. "Our global IP port-
folio provides rock-solid protection
of all core AccuScribe technology...
we have prevailed in all litigation
cases involving copycat technology
— spanning multiple countries and
continents,” he adds. "We welcome
dialog from companies interested in
exploring licensing agreements of
AccuScribe technology and other
New Wave Research innovations.”
WWW.Nnew-wave.com

IN BRIEF

SAS starts shipping
sapphire substrates

Small/medium-diameter silicon
wafer maker Sino-American
Silicon Products Inc (SAS) of
Hsinchu, Taiwan has started
sampling sapphire substrates to
Taiwanese LED makers, including
Epistar, Huga Optotech and Tek-
core, according to Digitimes.
Products were expected to begin
shipping in May, with amounts
predicted to hit 30,000 wafers.
SAS had previously said that it
would start producing sapphire
substrates in second-half 2007.
® In April, SAS named its new
chairman and CEO as MK Lu,
chairman of Actron Technology Corp
(in which LED maker Lite-On
Technology has a stake) and for-
mer general manager at Lite-On
Semiconductor. Lite-On Technol-
ogy is also a major shareholder
in LED epiwafer and chip maker
Epistar (also based in Hsinchu).
www.saswafer.com

JPSA expands to new plant & 100mm
sapphire wafer dicing for LEDs

In response to increased demand
from LED makers migrating to
100mm sapphire wafers,

]. P. Sercel Associates is now offer-
ing an expanded, 100mm sapphire
wafer dicing capability for its
[X-200 Chromadice diode-pumped
solid-state (DPSS) UV laser wafer
singulation system, enabled by new
high-accuracy integrated Z-theta
capable motorized air-bearing
stages with non-contact operation
(compared to worm and wheel
rotary designs). The IX-200 can cut
larger wafers without impinging on
the 20um streets, it is claimed.

The Chromadice can process four
100mm wafers per hour, compared
to ten 2" wafers per hour previously.
Since each 100mm wafer has four
times as many die as a 2" wafer, this
equates to cutting 16 2" wafers per
hour, allowing higher LED manufac-
turing throughput as well as yield.

The UV DPSS laser system delivers
high-speed wafer dicing and cutting
with yields greater than 99% at

less than $2 per wafer, JPSA claims.

The process is tolerant of wafer
warp and bow and is suitable for all
wafer types (including GaAs and
silicon). The new Z-theta stage pro-
vides 360° rotational capability,
and its Z-axis capability can accom-
modate wafers of varying thick-
nesses and diameters, allowing a
wide range of applications.

The IX-200 is also suitable for
wafer trimming and scribing. An
excimer laser version is also avail-
able for via drilling, micromachining,
thin-film patterning and packaging
applications including LED liftoff.
® JPSA has completed moving its
headquarters from Hollis, NH, USA
to a larger, 35,000t manufac-
turing and administrative facility
(once part of the University of New
Hampshire) in the Hackett Hill
Research Park in Manchester, NH.

A future Phase II construction will
expand space to 110,000ft* for pro-
jected growth over the next five years.
www.]psalaser.com
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BluGlass awards first equipment manufacturing contract

BluGlass Ltd of Sydney, Australia
(which was spun off from Mac-
quarie University in mid-2005) has
signed its first design and manufac-
ture agreement with Ireland-based
EMF Semiconductor Systems Ltd.
When paired with BluGlass’s
remote plasma CVD (RPCVD) for
low-temperature deposition of GaN
onto glass substrates (rather than
conventional MOCVD on sapphire),
the componentry supplied by EMF
will form the backbone of the firm'’s
first commercial-scale prototype
system for low-cost manufacturing
GaN-based LEDs.

"The new equipment will allow us
to demonstrate to the world’s lead-
ing LED manufacturers that our
cost-saving technology works on a
commercial scale,” says CEO David
Jordan. "We will be able for the first
time to make commercial quantities
of GaN wafers for high-brightness
white LEDs in our new facility in
Sydney. This will be a critical step

to engaging the major global LED
lighting companies in our technol-
ogy, he adds. "The new equipment
will be installed in our Sydney plant
in the coming months, transform-
ing our operations to a commercial-
scale system and pushing us closer
towards earning our first revenues.”
The EMF contract was signed after
BluGlass executives visited leading
LED companies in Asia, the US and

Europe to discuss progress on the
development of their technology.

After its commercial-scale
machinery has been fully commis-
sioned, BluGlass aims to license
such equipment to LED lighting
companies. BluGlass also aims to
earn revenues through royalties for
the use of the technology.
www.bluglass.com.au
www.emf.co.uk

Access Macquarie’s MD made a director

BluGlass has also strengthened its
board by appointing Dr Peter
Dodd as a non-executive director.
Dodd has more than 20 years

experience in investment banking
and is currently managing director
of Access Macquarie Ltd, the com-
mercial arm of Macquarie Univer-
sity, which is a major shareholder
in BluGlass due to developing the
technology now owned by the firm.
Dodd is also chairman of Transgrid,

the New South Wales government
corporation that owns and oper-
ates the State's electricity grid.
"His formidable industry, banking
and academic experience will add
strong commercial and investment
knowledge to our team,” says
Dr Mike Taverner, chairman.
"He will immmediately become an
important part in directing the
development and commercializa-
tion of our technology.”

Production solutions for HB LEDs

Systems and processes with industry-leading batch capability

Oxford Instruments’ process tools offer industry-leading production
solutions for HB LEDs; high throughput and high yield with excellent
in-wafer, wafer-to-wafer and run-to-run uniformity.

Substrate preparation
Sapphire, SIC, GaN etching
20x2" upto4x4”

GaN, AlGaN, AlGalnP and
related materials etching
20 x 2" up to 4 x 4” (GaN, AlGaN)
10 x 2" up to 3 X 4" (AlGalnP)
Hard mask and passivation

5102 and SiNx deposition and etch
40 x 2" up to 10 x 4"

Pre-production and R&D
solutions also available
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For more information email: plasma.technology@oxinst.com
Oxford Instruments Plasma Technology, Tel: +44 1934 837 000

www.oxford-instruments.com/HBLED
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Osram sampling 1000l OSTAR LED for general lighting

At the Lightfair International 2007
event in New York, Osram Opto
said that it is now producing sam-
ples of the most powerful version of
its OSTAR LED product (for market
launch this summer). The new
cool-white LED produces a lumi-
nous flux of more than 1000 lumen,
making it brighter than a 50W halo-
gen lamp, suiting a wide range of
applications in general lighting
applications.

In mid-February Osram
announced that it had developed
the 1000Im OSTAR cold-white LED
as part of the German govern-
ment’s BMBF NanolLux program.

L—
Osram’s 1000lm OSTAR LED.

Basing the new LED on the well-
established OSTAR product (which
has a luminous efficacy of 75Im/W
at an operating current of 350mA)
enabled rapid transfer of the latest
performance levels from the devel-
opment stage to the production
stage, says Osram. The high lumi-
nous flux of the new version is due
to optimizing the overall chip, pack-
age and epitaxial process, it adds.
The new 1000Im OSTAR includes
six closely packed 1mm? high-power
ThinGaN chips, vielding high bright-
ness (a single OSTAR with a 38°
reflector can illuminate a desk with
over 500 |lux from a height of 2m).

Six-chip OSTAR Projection llght source introduced

Osram Opto has launched a version
of its OSTAR Projection LED light
source that incorporates six 1mm-
chips, offering stronger monochro-
matic light with a system bright-
ness of 120 lumens in pocket
projectors (and up to 140 lumens
by optimizing the system).

Such mini-projectors can there-
fore be made brighter, more color-
ful and more flexible, says the firm.
Screen content such as computer
games no longer has to be viewed
only on a small display but can be
projected onto walls in large format.

OSTAR Projection is available in
red (617nm), green (517nm) and
blue (655nm), so more colors and

Six-chip OSTAR Projection LEDs.

tones in the color triangle can be
displayed than prescribed by the
National Television Systems
Committee (NTSC) standard.

Two package versions with different
alignments of the chip surface offer
flexibility in the mechanical design
of the lighting system.

The new OSTAR Projection source
has a lifespan of up to 50,000 hours,
corresponding to 5.7 years of con-
tinuous operation (far exceeding
the lifespan of conventional projec-
tion lighting systems, the firm
claims). Alternatively, the source
can operate with higher current and
greater brightness but with reduced
lifespan, says Osram.

Opel shows concept car with all-LED exterior lighting

At March's Geneva Motor Show,
Opel (General Motors’ brand in
Europe) unveiled its Gran Turismo
Coupeé (GTC) sports concept car,
which uses high-power LEDs from
Osram Opto Semiconductors of
Regensburg, Germany for all the
interior and exterior lighting.

Two OSTAR LEDs are used in each
headlight for the dipped beam, with
three further OSTAR LEDs in each
headlight providing the high beam.
Each fog light incorporates one

Opel GTC, showing LED headlamps.

OSTAR. Parking and daylight
running lights are provided by
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Golden Dragon LEDs. The four
dashboard instruments are lit by
red TOPLEDs.

® Daytime running lamps based on
LEDs have been in production for
three years, since first appearing
on a high-end Audi model, but in
January the Japanese luxury car
maker Lexus said that it was intro-
ducing the first series production
vehicle (the LS 600h L sedan) to
feature LED-based headlamps

(in the low beam).

www.semiconductor-today.com



Osram expanding with new chip
fabs in Malaysia and Germany

Lighting manufacturer Osram of
Munich, German says that its sub-
sidiary Osram Opto Semiconductors
GmbH (the world’s second biggest
LED maker) will significantly expand
production capacity at its assembly
plant in Penang, Malaysia by building
its second chip fabrication plant
(adding to its existing fab at its head-
quarters in Regensburg, Germany).
The new fab will begin operation in
2008, in anticipation of demand for
volume lighting and consumer
applications. Total investment in
the Penang fab will ultimately be "in
the high double figures of millions
of euros”, the firm says.

Osram is also starting to expand
the existing LED assembly facilities
in Penang. When completed,
capacity will be boosted by 50%.

Meanwhile, an existing further
construction phase to expand the
Regensburg plant (an investment in
the “fairly high double figures of
millions of euros™) will be com-
pleted by the end of 2007.
Regensburg will continue to
manufacture LED wafers for
lighting, display and sensor appli-
cations. In addition to production,
Regensburg also accommodates
Osram Opto Semiconductor's
central R&D department.

News: LEDs 25

"Opto-semiconductor products are
central to our growth strategy,”
says Osram’s CEO Martin Goetzeler.
"LEDs are the light sources of the
future as they offer so many bene-
fits, including compact dimensions
and enormous potential for energy
savings. The expansion of our pro-
duction capacity in Penang and
Regensburg is a clear sign that we
are on course for sustained growth.”

Osram Opto Semiconductors’ CEO
Ruediger Mller adds: "The expan-
sion of our production sites is our
response to increased demand for
LEDs throughout the world".
WWW.0SIaim-0s.com

Range of warm white LEDs on show at Lightfair for
residential, commercial and decorative lighting

With demand for warm white LEDs
for general lighting at an all-time
high, says Osram Opto Semicon-
ductors, at this week’s Lightfair
International 2007 event in New
York the firm is exhibiting its port-
folio of new warm white colors,
ranging from high-flux sources
such as the Golden DRAGON and
OSTAR products to more subtle
devices such as the Power TOPLED
and Advanced Power TOPLED. All
devices feature increased color
stability, long life and low energy
consumption.

"No matter which general lighting
application, residential, commer-
cial or decorative, Osram Opto
Semiconductors offers a full range
of LEDs in warm white colors,”
says Ellen Sizemore, director
LED/IR marketing for Osram Opto
Semiconductors Inc of San Jose,
CA, USA. Due to its broad warm
white product portfolio, lighting
can be customized to each appli-

cation for brilliant or subtle effects,
she adds.

www.semiconductor-today.com

-

Osram offers LEDs in different

output classes for general lighting
applications:

® Osram'’s most powerful LED
product, OSTAR, provides warm
white light for downlights (e.q.
reading lamps). Consisting of six
ThinGaN chips (with the option of
a matching lens), its small 20mm
x 20mm hex-shaped footprint
provides luminous flux of 410Im at
2700K, 460Im at 3000K and
520Im at 4200K color tempera-
tures from an operating current of
700mA with a power input of 15W
(a performance similar to halogen
lamps).

® Power TOPLED are low-power
devices, producing 2.9Im at

2700/3000K, 3.6lm at 3500K and
4.1lm at 4200K, consuming less
energy at an operating current of
30mA and costing less. Measuring
just 3.4mm x 3.4mm, they fit in
the smallest luminaries. This suits
decorative lighting (e.g. starlight
canopies as well as contour, effect
and stair-tread lighting). High effi-
ciency requires less thermal man-
agement than more powerful LEDs.
® For emerging general lighting
applications (with luminous intensity
and size between those of OSTAR
and Power TOPLED), the Advanced
Power TOPLED is 50% brighter
than previous versions. At 140mA,
its output of 15Im in white provides
efficient lighting in a small package,
suiting replacement of designs
using early-generation Power LEDs.
The Golden DRAGON produces
bright white light from a small
350mA emitter with 50lm output.
Both products have long lifetimes
of up to 50,000 hours due to their
heat dissipation capabilities and
silicone encapsulation.
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ITC extends Lumileds’ patent ruling and exclusion order
from Epistar’s MB LED to OMA and GB LED products

The US International Trade Com-
mission has issued a final determi-
nation stating that all of the
omni-directional mirror adhesion
(OMA), metal-bond (MB), and glue-
bond (GB) AlGalnP LED products
made by Epistar Corp of Hsinchu
Science-based Industrial Park in
Taiwan infringe US Patent no.
5,008,718 owned by Philips
Lumileds of San Jose, CA, USA.

Lumileds filed its complaint with
the ITC in November 2005, alleging
that the OMA, GB and MB LEDs of
Hsinchu-based United Epitaxy Corp
(UEC) infringed its US patent nos
5,376,580, 5,502,316 and
5,008,718. At the end of 2005 the
merger between Epistar and UEC
was completed, and Epistar
became the only respondent.

On 22 February the ITC said that
it had adopted portions of the 8
January initial determination by
administrative law judge Sidney
Harris that:

@ Epistar's MB I and MB II products
infringe Philips Lumileds’ US Patent
no. 5,008,718;

® Lumileds’ 5,008,718, 5,376,580
and 5,502,316 patents are valid
and enforceable:

® Epistar's OMA, MB, and GB prod-
ucts are not licensed under those
patents; and

® 3 limited exclusion order should
prevent import of the MB LED
chips, packaged lamps, and boards
containing them into the USA.

Epistar subsequently filed a peti-
tion asking the ITC to reject the ini-
tial determination. However, the
ITC decided to act on a petition by
Philips Lumileds for it to review the
initial determination and to con-
sider if the OMA and GB LED prod-
ucts, too, infringe the 5,008,718
patent and if they should also be
included in the exclusion order.

The ITC's final determination
affirms that none of the OMA, GB
and MB products infringe the
5,376,580 and 5,502,316 patents
(relating to a 'wafer bonding’ LED

manufacturing process). However,
the final determination reverses the
initial determination regarding the
5,008,718 patent (relating to LEDs
with a 'transparent semiconductor
window layer’ within the chip struc-
tures that laterally spreads current
away from the metal contact),
instead finding infringement not
only by the MB products but by the
OMA and GB products too.

As a result, . .
the ITCic  Epistar believes
expanding thatthe USITC
its ';"”‘Fe‘j has interpreted
exciusion
o —— these patents
hibiting the €rroneously to
import into grant exclusive
the USA of .
the MB LED 9 ht_s o
chips, pack- Lumileds to
aged lamps technology that
containing  jt did not invent
them, and 54 has never
boards pri-
mari[v con- USE’d-u thE
sistingof  USITC's ruling is
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such pack- fact E:I y
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products too.
The limited exclusion order does
not become final for 60 days during

a period of ] )
review of EPIStaris
the ITC's considering an
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e office o N :
the US USITC_s ruling,
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meantime,
the ITC has
ordered that
the bond required to permit tempo-
rary importation will be 100% of the
value of the LEDs, lamps or boards.

until the appeal
Is decided

"Philips Lumileds will continue to
enforce its intellectual property
rights,” says the firm's CEO Michael
Holt. Philips Lumileds also has a
pending action in the US District
Court for the Northern District of
California in which it asserts its
patent rights against Epistar’s OMA,
MB, and GB products, seeking both
damages and an injunction.

“We are obviously disappointed
with the decision of the USITC,”
says Epistar’s president Dr Biing-
jye Lee. "Epistar believes that the
USITC has interpreted these
patents erroneously to grant exclu-
sive rights to Lumileds to technol-
ogy that it did not invent and has
never used,” he adds. "Epistar
believes that the USITC's ruling is
neither legally nor factually sup-
portable. For this reason, Epistar is
considering an appeal of the
USITC's ruling, and will ask for a
stay of enforcement of the limited
exclusion order until the appeal is
decided.”

However, Epistar claims that the
ITC's exclusion order does not bar
the import of completed ‘down-
stream’ products (i.e. systems)
that may incorporate the LED
products.

In addition, Epistar says it expects
the impact of the ruling on its cus-
tomers to be minimal. The firm has
developed next-generation MB
products (the PE and PN series,
already shipping to customers) as
well as next-generation OMA and
GB products (the Phoenix series,
ready for customers’ qualification
or shipping), neither of which have
any infringement issues related to
the 5,008,718 patent, the firm
claims. Epistar says it will work with
its customers to protect their inter-
est and minimize any effect of the
exclusion order.
www.philipslumileds.com
www.epistar.com.tw
www.usitc.gov/secretary/fed_reg_
notices /337 /337-TA-
556.Notice. 1178736317 .pdf
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Nichia sues Seoul’s Japanese
subsidiary over white LEDs

Nichia Corp has filed a complaint in
Osaka District Court against Japan
Seoul Semiconductor Co Ltd (the
Japanese subsidiary of Seoul Semi-
conductor Co Ltd, the leading LED
maker in Korea) and its distributor
Kyoei Sangyo Co Ltd alleging that
Seoul Semiconductor's 0.5 Watt
Z-Power LED P9 series white-LED
products infringe its Japanese
patents 3511970 and 2778349
relating to GaN blue LED chips.
Nichia seeks damages for past
infringement and an injunction
against further infringing activity.
In response, Seoul Semiconductor
has asked Cree Inc of Durham, NC,
USA to verify that it uses Cree's
chips, which are covered by a
cross-license agreement of 2005
between Cree and Nichia. In May
2006 Cree also signed a five-year
supply and patent cross-licensing
agreement giving Seoul Semicon-
ductor the right to use Cree’s white
LED patent (US patent 6,600,175).

Seoul Semiconductor says that a
total of 670 LEDs have been provided
to Kyoei Sangyo as samples and
mass-produced products in six
shipments, and that 70 turned out
to be from SemiLEDs Corp of Boise,

1D, USA. Companies

Seoul Semi-
conductor says Should not use

that it has been patents for

notified that their imprﬂpEI‘

Cree will relay
the above to sales &

Nichia, and that marketing

Cree believes  purpose in

the situation business

will be readily r Sy
activities

resolved.

For the 0.5W P9 LED, SemiLEDs’
chips were initially reviewed and
used as samples, says Seoul Semi-
conductor, but currently it provides
only Cree chips in products for the
Japanese market.

Seoul Semiconductor says it has
no intention to dispute the issue

with Nichia, regardless of its patent
infringement allegation: "Patents
should be respected. But compa-
nies should not use patents for
their improper sales & marketing
purpose in business activities.”
Another lawsuit against Seoul
Semiconductor and its US sub-
sidiary Seoul Semiconductor Inc
was filed by Nichia in the US district
court for Northern California in Jan-
uary 2006 is currently pending.
Nichia is seeking damages for past
infringement as well as an injunc-
tion against any further infringing
activity, based on Nichia's US
design patents for side-view-type
white LEDs. However, Seoul Semi-
conductor claims that Nichia’s US
design patent is the same as
Nichia’s Korean design patent that
was invalidated by the Korean
Intellectual Property Office last
December.
www.nichia.com
www.seoulsemicon.com

Nichia partners with Stanley Electric on white LEDs

Tokyo-based Stanley Electric Co Ltd,
one of the world’s top LED makers,
has become the second licensee of
white-LED technology from Japan’s
Nichia Corp (following Japanese
Citizen Electronics Co Ltd in 2002).
The agreement will give Stanley
access to Nichia's white LED chips
and patents, according to EE Times.

The deal should strengthen
Nichia's sales of white LEDs into the
automotive lighting market, where
Stanley is a major supplier.

Stanley expects that the supply of
high-power white LED chips from
Nichia will enrich its product portfo-
lio and be useful for a wide variety
of other applications. In the future,
Stanley will consider entering
licensed white-LED production as a
second step, the firm says.

www.semiconductor-today.com
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The Lexus LS600h’s LED headlights

Nichia is already collaborating in
the development of LED headlights
with Koito Manufacturing Co Ltd,

a supplier of car-mounted lighting.
In late March, Koito said that it had
started mass producton of the first
LED headlights: using Nichia’s white
LEDs for Toyota's flagship Lexus
LS600h model (launched in May).

LEDs have already been used for
automotive lamps, e.qg. red LEDs
for rear combination lamps and
white LEDs for license plate lamps.

However, headlights require higher
luminance.

Also, Koito has developed an
optical control system that uses
light from LEDs more effectively.
The LS600h’s LED headlights
produce a light distribution pattern
by synthesizing lights obtained
from three compact projectors
provided in line and lights reflected
by a compact reflecting mirror.

To prevent performance degrada-
tion caused by temperature rises,
highly heat-resistant LEDs and
Koito's proprietary cooling structure
are used. The product has a long
life with little reduction in light out-
put and almost no color change.
www.eetimes.com/news
www.stanley.co.jp
www.nichia.com
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QPC quadruples revenue on transition to production

QPC Lasers Inc of Sylmar, CA, USA,
which makes high-power lasers for
the defense, industrial, and medical
markets, has reported Q1/2007
revenue of $1.1m (up on $266,000
a year ago). This follows a rise in
commercial sales and government
contracts due to increased product
offerings and expanded sales &
marketing efforts, the firm says.
Product revenue was $653,000
(up on $548,000 last quarter and
$235,000 a year ago), due mainly
to initial production shipments of
Generation II fiber-coupled products
along with ongoing shipments of the
Generation I varicose vein treatment
laser. QPC also started shipping its
next-generation BrightLase Direct-
Diode Laser modules for military
and industrial applications (includ-
ing to US defense contractors for

eye-safe laser engines developed
under a US Army project).

Net loss has been cut from $3.3m
a year ago to $2.4m, due mainly to
the product revenue growth as well
as a reduction in interest expenses.
Gross margin has improved from
-5% a year ago to 23%.

Founded in 2000, QPC is a vertically
integrated company (from epitaxy
through packaging) and performs
all critical fabrication processes
itself. The company has now begun
the transition from the R&D stage
to the production stage.

During Q1/2007, QPC won over 30
new orders (many from new cus-
tomers). "We continued to receive
strong orders for our medical lasers,
and currently have $2m in contracts
and purchase orders for our Genera-
tion II medical module, a significant

milestone as we target the large and
growing medical laser sector.” The
firm also agreed a partnership with
Northrop Grumman Space Technol-
ogy Cutting Edge Optronics for the
integration of high-power lasers.

"We are continuing to position the
company for strong growth in 2007
and beyond,” says CFO and execu-
tive vice chairman George Lintz.
“In April we closed a $7.4m financ-
ing, which will enhance our ability
to focus on growing our product
pipeline,” he adds. "Our pipeline of
product solutions continues on
track, and we currently anticipate
significant growth throughout the
remainder of the year.”

For full-year 2007, QPC is target-
ing revenues of $6-7.5m (more
than double 2006's $3.1m).
www.QPClasers.com

Laser 2000 to distribute Intense’s lasers in Europe

In an extension of a previous
contract via its US subsidiary
Intense-HPD, laser manufacturer
Intense Ltd of Glasgow, Scotland,
UK has agreed to Laser 2000, a
European supplier of lasers, optics
and fiber-optic equipment,
distributing its high-power laser
diodes across a number of market
segments, including print and
imaging, defense, display, and
medical devices. Countries covered
include the UK, Germany, Austria,
Switzerland, Belgium, the
Netherlands, Luxembourg, Spain
and Italy. "This represents a signifi-
cant opportunity for Intense to
expand its customer base,” says
the firm’s CEO Scott Christie.
“Intense’s patented innovations in
quantum well intermixing and
asymmetric waveguides generate
exceptional laser power, brightness,
and reliability, providing Laser 2000
with a significant market advantage,”
says Laser 2000's CEO Manfred
Augustin. The new agreement
expands Laser 2000’s portfolio to
include both Intense-HPD’s compo-
nents and modules, as well as

Intense’s recently launched high-
power arrays, bars, and stacks.

Designed for defense, medical,
and display markets, Intense-HPD's
high-power laser diodes span from
630nm to 1550nm. Included are
the Series 1200 and 1300 visible
components; Series 5200 and 5300
visible modules; Series 2100 and
2400 short-pulse components; and
Series 1000, 1100 and 3000
infrared components.

Laser 2000 will also distribute
Hermes, Intense’s high-power 8xx
and 9xx nm laser bars and stacks,
which are targeted at defense,
industrial, and coding and marking
markets. Laser 2000 will also carry
Intense’s INSlam and DLAM indi-
vidually addressable |laser arrays
(which are designed for demanding
print and imaging applications).
www.intenseco.com
www.laser2000.de

Integrated laser driver system for medical
research and display applications

At May’'s CLEO/QELS 2007 event
in Baltimore, MD, USA, Intense
launched the HPD7404 Laser Driver
System, which is designed for cur-
rent control and temperature
compensation of its high-power
free-space or fibered visible laser
components and which, unlike tra-
ditional laser drivers, is a complete,
integrated system. Included are
the current driver, temperature-
controller, and a choice of high-
power red laser diodes: 630, 635

or 655nm up to 700mW, as well as
670 or 690nm up to 1W. The
HPD7404 is designed for medical
research and display applications,
such as photodynamic therapy and
red-green-blue (RGB) displays.
The compact, portable system
integrates a high-power laser and
thermoelectric cooler drivers. The
Intense-HPD family of laser driver
systems aims to enable use of
diode lasers in a wider variety of
applications, says the firm.
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Nichia to mass produce 250mW
blue-violet laser next January

In a seminar at Laser Expo 2007 in
Yokohama, Japan in late April,
Nichia Corp announced product
plans for blue-violet |lasers for
next-generation DVD drives (Blu-ray
Disc and HD DVD), high-power
blue lasers for light sources in
image display equipment, and a
white light source using a blue
laser, according to the publication
Nikkei Electronics.

Nichia currently mass produces a
model of its blue-violet laser with
an output power of 130mW operat-
ing in pulsed mode for next-gener-
ation DVD recorder/players (and,
since April, a model capable of
20mW output in continuous-wave
mode, focusing on low-cost manu-
facturing for replay-only equip-
ment). It has also previously
sampled a 180mW pulsed-mode
model. The firm now says it will
start mass producing and shipping
a 180mW pulsed-mode model in
June, followed by a 250mW model
in January 2008. Next-generation
DVD equipment can generally
record on a dual-layer disc at 4-6x
speed using a blue-violet laser
emitting about 200mW and 8x

Nichia’s existing blue—violet laser.

speed emitting about 240mW,
operated in pulsed mode. Nichia
also plans to mass produce a
320mW model for 10x speed
recording in first-half 2008.
Regarding high-power blue lasers
for use as a light source in image
display devices (including rear pro-
jectors), in the seminar Nichia
detailed a blue laser model that
outputs 500mW in continuous-
wave mode at an emission wave-
length of 445nm. The drive current
and voltage are 480mA and 4.8V,
respectively, and the life-time
exceeds 30,000 hours. In general,
a life-time of 10,000 hours is
required for display light sources,
says Nichia. The firm says it has

achieved a threshold current den-
sity of 1.8kA/cm*” by improving the
laser structure and optimizing the
growth conditions. Nichia aims to
increase the emission wavelength
to 460nm. It also aims to realize
light output of over 1W by develop-
ing a dedicated package with
higher heat dissipation. (For blue-
violet lasers for next-generation
DVD, Nichia currently uses a multi-
purpose can package in an attempt
to lower costs.)

Also at the seminar, Nichia pre-
sented a light source that uses a
phosphor coated on the end
surface of an optical fiber to con-
vert the wavelength of the light
transmitted by the fiber from a blue
laser to obtain pseudo white light.
Key target applications are light
sources for displays and head-
lamps.

In third-quarter 2007 Nichia plans
to start sample shipments of a
model that achieves a luminance of
85cd/mm* with a beam flux of
96Im at a drive current of 500mA.
www.nichia.com
hittp:/ /techon.nikkeibp.co.jp/englis
h/NEWS_EN/20070507/132034

AOI raises $28m in funding

Applied Optoelectronics Inc (AOI)
of Sugar Land, TX, USA, which
makes laser diodes, photodetec-
tors, and optical modules for fiber-
optic communications, has raised
$28m in capital through a private-
placement Series E funding round.
This brings the total raised to
£68.9m since the firm was founded
in 1997 at the University of Hous-
ton Space Vacuum Epitaxy Center
(a NASA Commercial Space Cen-
ter). The latest funds will be used
to expand production capacity and
product development, with the aim

www.semiconductor-today.com

Lin joins board

AOI has appointed
Chewei Lin to its
board of directors.
Lin is president of
the Desktop Plat-
form Business Unit
of VIA Technologies
Inc, responsible for
VIA's chipset and

product roadmap
planning. This increases the
number of directors to seven.

of expanding its presence in the
fiber-optic market.

AOI combines design, wafer growth,
processing, packaging, and module
design in vertically integrated pro-
duction of components and modules.

“As the telecommunications indus-
try continues to grow, this invest-
ment will better position us to serve
the needs of our customers and
strengthen our market-leading
position,” says Dr Thompson Lin,
founder, president and CEO. AQI
has over 200 clients in 24 countries.
WWW.ao-inc.com
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Product ramp to stem Bookham
losses in second-half 2007

For its fiscal Q3/2007 (to end-
March), Bookham Inc of San Jose,
CA, USA, which designs and manu-
factures optical telecoms compo-
nents, modules and subsystems,
has reported revenue of $45m,
down 16% from $53.4m a year ago
and down 20% on $56.3m last
quarter. After the end of its long-
term supply deal in December, rev-
enue from Nortel was just $3.1m.
Revenue from other customers was
$41.9m, up about 43% on a year
ago but essentially flat on the prior
quarter as main customers like
Cisco Systems reduce their
component inventories.

Under generally accepted
accounting principles (GAAP),
gross margin has fallen from 15%
last quarter to 10%, while net loss
has risen from $21.3m last quarter
to $24.3m.

Cash reserves have risen from
$51.5m at the end of the last
quarter to $61.7m, but $26.9m of
this was due to net proceeds from
a private placement of stock
completed in March.

“For the fourth quarter [to end
June], we forecast our revenue will
be essentially flat [$43-47m] due
mainly to ongoing inventory reduc-
tion programs with some of our top
customers,” says Dr Peter Bordui,
chairman and interim president and
CEO. "Nevertheless, we expect
sequential improvements in our
gross margin [to 12-16%] due to
additional savings from our ongoing
cost reduction actions” (closing its
development facility in Ottawa,
Canada and the production line at
the Paignton, UK site, and job cuts
at the InP fab in Caswell, UK).

"Cost reduction plans remain on
track to achieve additional quarterly
savings of $9-10m from December
2006 levels by the end of the Sep-
tember 2007 quarter,” adds CFO
Steve Abely. "We expect these sav-
ings, along with expected improve-
ment in our revenue during the
second half of 2007 [from several
launched products, which continue
to ramp], to translate into improv-
ing financial results throughout the
remainder of the calendar year.”

® At March’s OFC 2007 event in
Anaheim, CA, Bookham launched
its latest LC96 pump module, which
it claims to be the world’'s most
powerful 980nm pump laser (with
'kink-free' output of 750mW).
Made at Bookham's GaAs fab in
Zurich, Switzerland, the new pump
module incorporates the firm’s
‘generation eight’ laser chip (G08).
Its performance and reliability also
suits uncooled operation.
Previously, in February Bookham'’s
980nm OceanBright pump laser was
selected by Tyco for deployment in
undersea fiber-optic cable systems.
® In March, Bookham said that its
LambdaFLEX iTLA integrable Tun-
able Laser Assembly — which has
already been deployed in systems
supporting 10Gb/s and below —
had been selected by equipment
vendors for use in 40Gb/s trans-
mission systems, including the MI
40000XS next-generation subsys-
tem of Mintera for DWDM optical
transport in metro, regional and
ultra-long-haul telecom networks.
www.bookham.com

Technical sales manager for HPLD business in Europe

Optical component, module and
subsystem manufacturer
Bookham Inc has appointed

Dr Pierre Champert as technical
sales manager of its high-power
laser diode business unit in Zurich,
Switzerland.

Originally developed for use in
telecoms networks, Bookham says
it has directed much effort into
adapting and diversifying its high-
power laser diodes to markets and
applications including industrial,
medical, display, analytical, print-
ing, aerospace and defense. The
aim of the appointment is now to
advance business growth across
Europe (with a particular focus on

France) and
to further -

strengthen
support and ', | ‘J_
service to - .'*%r %
customers in 4) b
the region. g
“Europe is
particularly
important to
usasa
diverse and
advanced
industrial
market, with a wealth of
industries, from automotive to
biomedical, using state-of-the-art
photonics to maintain their leading

-l

Pierre Champert.

edge,” says Gunnar Stolze, who is
the European sales director of
Industrial Products.

With over 10 years’ experience in
solid-state and fiber-laser tech-
nologies, Champert's appointment
is "a sign of the continued
investment we are making in
commercial, manufacturing and
engineering functions.”

Before joining Bookham,
Champert contributed to business
development in Europe at fiber
laser and amplifier manufacturer
Keopsys SA of Lannion, France.

He holds a physics degree from
the University of Paris-Orsay and a
PhD from Imperial College London.
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For its fiscal Q3/2007 (to end-March),
JDSU of Milpitas, CA, USA reported
revenue of $361.7m (54% from
the Americas; 27% from Europe;
19% from Asia-Pacific). This is
down slightly from Q2's $366.3m
though up 15% on $314.9m a year
ago. The third quarter was
stronger than expected, with a
much smaller-than-anticipated
seasonal decline," says CEO

Kevin Kennedy.

However, Optical Communications
segment revenue was $128.7m
(36% of total revenue), up only 1%
on a year ago and down 3% from
last quarter. Although metro optical
and agile product sales have risen
(driven by metro-area network
build-out), long-hail DWDM sales
fell. Also, many customers remain
in the midst of operational adjust-
ments or pauses related to either
(i) having built larger than
expected inventories during 2006
and now executing inventory
adjustment initiatives and lean
manufacturing initiatives or (ii) five
of JDSU’s most significant cus-

News: Optical communications 31 ‘

tomers being involved in consolida-
tion activity. In particular, DWDM
long-haul fell for the first time in
many quarters.

The overall Many
net loss was customers
$14.2m, i e
compared with rernam In the
net income of Midst of
$3.7mfora  operational
year ago. adjustments
For fiscal
Q4/2007 (to  ©OF Pa U5E§
end-June), related either
JDSU E“P?ftf' to industry
revenue o - -
$325-345m consolidations
(down 4.6-10% OFr to lean
on fiscal Q3). manufacturing
In particular, a -
/ and invento
book-to-bill ~ + ... .. Y
initiatives

ratio for the
Optical Communications segment
“substantially less than 1" has led
to "limited visibility” for second-half
calendar 2007, says Kennedy.

So, despite fiscal Q3 achieving
positive free cash flow for the first
time since September 2001

Optical comms consolidation
and inventory correction drive
JDSU to cut 400 jobs

(boosting reserves to $1.22bn at
the end of March), JDSU "remains
committed to focused execution of
profitability improvement
programs,” says Kennedy.

JDSU has hence announced new
initiatives in its Optical Communi-
cations segment that, by the end of
calendar 2007, will shed about 400
staff (out of a total 6834 at the end
of March), mainly from North
America and China. Combined with
the $1m in cost savings already
targeted for fiscal Q4, JDSU now
expect cost savings of $4m.
Savings will ramp through fiscal
Q1/2008, and it expects to exit cal-
endar 2007 at a run-rate of $8m in
cost savings compared to fiscal Q3.

In addition, to "improve on manu-
facturing variances”, JDSU has
united the Optical Communications
segment under a single leader for
the first time (see the panel below)
and "re-sculpted” operations so
that the optical communications
manufacturing function has a
dedicated team.
www.jdsu.com

JDSU’s Optical Communications Group gets president

JDSU has appointed David Gud-
mundson as president of Optical
Communications, responsible for
sales, operations and product
development (completing the
integration of these functions
under a single Optical Communica-
tions business leader). "Our focus
will be on driving innovation, cus-
tomer satisfaction, quality and
improved profitability,” says Gud-
mundson.

Gudmundson joined JDSU in
December 2003. As senior vice
president of Corporate Develop-

www.semiconductor-today.com

ment and Mar-
keting, he
played an inte-
gral role in
strategic trans-
actions (includ-
ing the
acquisitions of
Lightwave Elec-
tronics,
Acterna, and
Agility Communications), diversi-
fying JDSU’s portfolio and expand-
ing its opportunity in the growing
and profitable markets for test and

David Gudmundson

measurement equipment, tunable
transponders and solid-state
lasers.

Prior to joining JDSU, Gudmund-
son held various hardware and
software development and sys-
tems engineering positions at Argo
Systems Inc (now part of The Boe-
ing Company) and ESL Incorpo-
rated (now part of TRW), then
senior leadership roles at Cisco,
culminating in vice president and
general manager of its security
server, DSL, and edge routing
business units.
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Emcore’s dip in fiber revenues
compensated by CATV and PVs

Emcore Corp of Albuquerque, NM,
USA, which makes components,
modules and subsystems for the
broadband, fiber-optic, and solar
power markets, has reported pre-
liminary results for its fiscal
Q2/2007 (to end-March) along with
results for fiscal Q1/2007 (to end-
December) — delayed due to
Emcore’s voluntary review of its
past stock option grant procedures.

Fiscal Q1 revenue was $38.5m
(slightly higher than guidance), up
8% on $35.7m from continuing
operations a year previously and up
9% from $35.4m the prior quarter.
Fiber Optics revenue was $25.3m,
down 10% from $28m the prior
quarter due to customer inventory
management issues (which contin-
ued into Q2). However, demand for
CATV products saw a significant rise
(due to last throughout fiscal 2007).
Photovoltaics revenue was $13.2m
(up 23% from $10.7m a year ago,
and up 79% from $7.3m the prior
quarter, following the receipt of
export licenses that had delayed
shipment previously).

Total revenue for fiscal Q2 was
about $40m (up 10% year-on-year
and 3% sequentially).

For fiscal Q1, most of Emcore’s
/0% year-on-year increase in oper-
ating expenses (to $18.7m) was
due to costs incurred via prior-year
acquisitions (a $2.2m non-cash
impairment charge for the write-
down of intangible assets of Corona
Optical Systems), the review of
past stock option grants ($1.9m),
and the new terrestrial solar power
division (about $2m). Excluding
these charges, net loss has been
cut from $9.7m in the prior quarter
to just $6.5m. However, R&D
expenses are expected to increase
in Q2 as Emcore completes the sec-
ond generation of its solar power
concentrator system and prepares
to transfer system development to
production in the September quarter.

In the December quarter, cash
reserves fell $36.7m to about $88m,
partly due to November's $13.5m
investment in a 27% stake in
solar energy systems company
WorldWater and Power Corp.

Last August’s sales of the firm's
stake in GELcore as well as its Elec-
tronics Materials and Device divi-
sion have provided capital to invest
in the firm's terrestrial photovoltaic
strategy and to expand its fiber-

optics business, says president and
CEO Reuben F. Richards Ir.

"Our strategic investment in
WorldWater and Power and expan-
sion into China are just two exam-
ples of these initiatives,” he adds.
"We have obtained a significant
number of new satellite and terres-
trial orders in our Photovoltaic divi-
sion that we believe will help
improve operational performance in
fiscal 2007." Emcore is the exclu-
sive supplier of multi-junction solar
cells, assemblies and concentrator
subsystems to WorldWater and
Power, with a contract valued at
$100m over the next three years.
In April, Emcore said that it is com-
mitting to two more investments in
WorldWater totaling $7m.

Emcore expects a much stronger
second half, also due to increased
strength in CATV and broadband
product lines. In mid-April, Emcore
purchased Opticomm Corp of San
Diego, CA, including its fiber-optic
video, audio and data networking
business, technologies, and intel-
lectual property. Management
expects the transaction to provide
about $7m of revenue in 2007.
WWwWw.emdacolre.com

NASDAQ deadline for filing March-quarter results

Emcore received a NASDAQ Staff
Determination letter on 14 May
that its common stock is subject to
delisting from the NASDAQ Stock
Market.

This is due to Emcore’s failure to
file its report on Form 10-Q for the
fiscal quarter to end March with
the Securities and Exchange Com-
mission by the deadline of 10 May
because of its ongoing review of
past stock option grant procedures
by a special committee.

The review has concluded that
previously filed financial state-

ments need to be restated to
reflect additional non-cash stock-
based compensation expense and
related tax expense. This requires
substantial work by independent
public accountants and senior
management that not only
involves restating prior year
audited financial statements but
also impacts the preparation of
audited financial statements for
fiscal 2006 (to end-September).
On 10 May, the NASDAQ Listing
Qualifications Panel granted
Emcore continued listing subject to

certain conditions, including filing
its Form 10-K for the fiscal year to
end-September 2006, and its
Form 10-Q for the quarter to end-
December 2006 and all required
restatements with the SEC by no
later than 18 June.

Emcore plans to file the forms

'as soon as reasonably practicable’,

However, if it is unable to do so by
the 18 June NASDAQ deadline,
then the firm intends to seek an
extension to maintain its listing
and to provide for a stay of any
suspension of trading.
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Finisar Corp of Sunnyvale, CA, USA
has cut its guidance for its fiscal
fourth-quarter revenue 2007 (to
end-April) from $104-110m to
about $97m ($88m from optical
subsystems and $9m from network
testing and monitoring products).
This is 10% down on the prior
guarter’s $107.5m and 5% down
on $102.4m a year ago.

The revision is due partly to:
® the impact of a transition by two
customers to 'lean inventory’
arrangements (whereby demand
for Finisar's products is reduced in
conjunction with implementing
lower levels of inventory at these
customer locations); and
® continued utilization by certain
customers of excess inventories of
products designed for LAN/SAN

News: Optical communications 33‘

Finisar cuts revenue forecast

(local-area and storage-area net-
work) applications, which adversely
affected demand.

These factors combined to reduce
revenues from the sale of optical
subsystems by about $6m more
than previously forecast.

However, revenues from optical
subsystems for 10-40Gb/s appli-
cations in particular should total
$14-15m (in line with its original
forecast of $14-$17m).

Revenue for the full fiscal 2007
should now be about $419m, up
15% on fiscal 2006's $364.3m.

Finisar has also cut the revenues
guidance that it gave in early March
for its fiscal first-quarter 2008 (to
end-July 2007) from $108-115m to
$105-112m. Nevertheless, this still
represents a revenue rebound from

fiscal Q4/2007 due to:

@ little or no continuing impact
from its customers' lean manufac-
turing arrangements;

® anticipated increases in sales of
products for 10Gb/s applications;
@ a full quarter of results associated
with the acquisitions in March of
photonic component and subsys-
tem manufacturer AZNA LLC of
Wilmington, MA and transponder
manufacturer Kodeos Communica-
tions Inc of South Plainfield, NJ.

* Finisar says it is not providing
preliminary bottom-line financial
guidance for fiscal Q4/2007 in light
of the voluntary review of its histor-
ical stock option granting practices
and associated accounting impact,
which is ongoing.

www.finisar.com

Avanex’s revenues enter dip, but targets break-even

For its fiscal Q3/2007 (to end-March)
optical communications component
and module maker Avanex Corp of
Fremont, CA, USA reported net
revenue of $55.1m (including
$3.2m from the product lines of
Avanex France S.A., which was
divested in mid-April and is now

3S Photonics). This is down slightly
from $55.6m the prior quarter but
still up 37% on $40.1m a year ago.

"Following an exceptionally strong
growth quarter [to end-December],
we maintained our revenue level,
although it was impacted by annual
pricing negotiations,” says chair-
man, president and CEO Jo Major.

However, "the continued focus on
improving our cost structure gener-
ated further net loss improvements
[from $10.2m a year ago and
$8.6m last quarter to $6.7m|,”
adds Major. Gross margin was 19%
(the same as last quarter), which is
up from just 4% a year ago.

"In the third quarter, we continued
to improve the fundamentals of our
cost structure and flexibility of our
operating model,” says Marla

www.semiconductor-today.com

Sanchez, senior VP and chief finan-
cial officer. "The improvements
from the margin expansion pro-
grams we |launched three quarters
ago offset annual pricing adjust-
ments, allowing us to sequentially
maintain our gross margin, reduce
our operating expenses and
improve our net loss.”

"Divesting our semiconductor fabs
in France marks the final step in
our major restructuring efforts,”
adds Major. "We have succeeded in
evolving our operating structure
into a low-cost, flexible model that
has the ability to react quickly to
market demand and provide us
with a solid foundation for growth”.

"We remain confident in the long-
term strength and growth of our
markets. The demand for video
services and broadband access are
the underlying trends fueling market
growth,” he continues. "The factors
indicating the strength of our mar-
kets include the announcements of
multiple large capital spending pro-
grams at the carrier level, increas-
ing installation trends for fiber, and

solid booking trends announced by
our customers. We are laying the
groundwork for our next wave of
growth by developing innovative
technologies and strengthening our
market presence in key growth
segments within the overall
telecommunications market.”

"In the near-term our sales will be
impacted by cyclical deployment
patterns of large capacity expan-
sion projects, but we anticipate
that we will return to growth in the
latter part of the calendar year,”
concludes Major. For its fiscal
Q4/2007 (to end-June), Avanex
expects revenue to fall slightly to
$47-52m, but gross margin to rise
to 20-25%.

Major says that the firm's top pri-
ority remains achieving non-GAAP
EBITDA break-even (earnings
before interest, taxes, depreciation
and amortization) no later than the
September 2007 quarter (excluding
the effect of non-recurring events,
including costs associated with the
Avanex France divestiture).
WWW.avVanexX.com
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Opnext’s 42% growth driven by 10Gb/s sales up 70%

Optical communications component
and module maker Opnext Inc of
Eatontown, NJ, USA has reported
preliminary revenues for its fiscal
Q4/2007 (to end-March) of $65.4m
(up 5.9% on last quarter’s $61.7m
and 41.5% on $46.2m a year ago).
This was driven by: 69.8% growth
in 10Gb/s and above products to
$53.3m (mainly from strong
demand for Xenpak, XFP, X2, 300-
pin tunable, 300-pin fixed wave-
length and 40Gb/s product lines),
22.3% growth in sub-10Gb/s prod-
ucts to $7.5m, and 7.9% growth in
industrial and commercial products,
partially offset by a $4.3m drop in
sales of DVD products.

Cisco and Alcatel-Lucent repre-
sented 38.6% and 21.0% of sales,
respectively, and the USA, Europe,
Japan and Asia Pacific 59.6%,
26.0%, 10.3%, and 4.1%.

Compared with a net loss of $2.8m
a year ago, net income has risen
from $3.2m last quarter to $5.0m
(excluding $3.5m of stock-based
compensation expense), mainly
due to strength in 10Gb/s and
above products, the launch of new
products, and cost reductions that
more than offset price erosion.

Cash reserves rose by $123.5m to
$199.8m, largely due to $171m of
net proceeds from February’s initial
public offering (offset by repaying
$50.9m of short-term loans).

For fiscal 2007, sales were
$222.9m (up 46.9% from $151.7m
the prior year), including: 68.3%
growth in 10Gb/s and above prod-
ucts to $177.1m and 38.7% growth
in sub-10Gb/s products to $26.3m
(as strong demand for telecom and
datacom SFP products offset falling
sales of 2.5Gbps legacy products).

Gross margin has risen from
21.1% to 34.2%, mainly due to the
growth in 10Gbps and above prod-
ucts from 69.4% of sales to 79.5%,
the introduction of new products,
and cost reductions more than off-
setting price erosion.

Excluding the $3.5m stock-based
compensation expense, net income
improved to $6m (compared to a
net loss of $30.5m) in fiscal 2006.

President and CEO Harry Bosco
says that Opnext has been
encouraged by the vibrancy of the
optical industry fundamentals and
the continued strength of demand
for its 10Gb/s portfolio of products
and the better-than-expected ramp

in 40Gb/s sales across a broad
customer spectrum. "The industry
dynamics are healthy and levels of
competition and pricing pressure
are as expected within our mar-
kets,” he says. "We are on track
with our technology roadmap to
enhance our 10Gb/s product line
and to broaden our 40Gb/s product
line for smaller transceiver module
sizes and extended distance appli-
cations,” Bosco adds. "Our sub-
10Gb/s business is improving with
the continued shift from legacy to
SFP form factors and the introduc-
tion of gigabit Ethernet SFP for data
application.”

"As we enhance our product line,
continue to expand our share
within existing customers and pen-
etrate new customers, we expect
continued growth,” Bosco reckons.
“We expect our margins to continue
to expand as our mix of 10Gb/s
and 40Gb/s products grows as a
percentage of our total revenue.”

For its fiscal Q1 (to end-June),
Opnext expects revenue up 3-9%
sequentially to $67.5-71.5m.
Longer term, it expect gross mar-
gin to approach 40%.
www.opnext.com

OCP losses worsen as it gears for China manufacturing

For its Q2/2007 (to end March),
fiber-optic component maker
Optical Communication Products
Inc of Woodland Hills, CA, USA has
reported revenue of $16.4m, down
3.7% on $17.0m last quarter and
10.6% on $18.3m a year ago.
Gross margin has fallen from
34.7% a year ago to 18.8% last
quarter and now -3.5%. This
reflects lower average selling prices,
lower-margin products, and a non-
cash inventory reserve charge of
$3.2m to adjust current inventories
on hand to market value.
Operating expenses have risen
from $5.6m a year ago then $9.0m
last quarter to $18.0m (including
$851,000 in transition costs associ-
ated with the planned move of

manufacturing to China and a non-
cash goodwill impairment charge of
$8.5m). The transition charges
were due mainly to the accrual of
severance benefits as the firm
approaches its planned workforce
reduction during fiscal Q4/2007.

Net loss was $17.1m, compared
with $4.2m last quarter and a net
income of $2.1m a year ago.

"OCP is in the midst of a turn-
around that began last year and
will continue into fiscal 2008, says
CEO Philip F. Otto. "Transitions of
this magnitude take time, and we
are confident that the decisions we
have made are the right ones to
position OCP for a return to growth,
he adds. "We expected margin
volatility and significant transition-

r

related charges throughout fiscal
2007. Our second-quarter results,
however, also reflected industry-
wide price erosion and softening of
the fiber-to-the-home (FTTH)
market in Japan.”

OCP has reduced its fiscal 2007
targets for revenue to $65-70m
(from $80-90m) and for gross
margin to 10-12%. The firm says
that its long-term goal is to restore
sustainable gross margin to levels
greater than 30% through strateqic
initiatives including internally
sourced laser integration, reducing
the workforce in conjunction with
moving manufacturing to China,
and transitioning to a higher-
margin product mix over time.
WWwW.ocp-inc.com
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Oplink challenges
OCP’s ‘poison pill’

Component and module maker
Optical Commmunication Products Inc
of Woodland Hills, CA, USA says
that, on 3 May, a special committee
of its board of directors approved a
limited, 30-day shareholder rights
plan entitling the owner of each
existing share to receive another
preferred share of approximately
equal value. This is as a precaution-
ary measure to safeguard the inter-
ests of its minority shareholders
while it evaluates the unsolicited
offer made on 23 April by photonic
component, module and subsystem
maker Oplink Communications Inc
of Fremont, CA, USA to acquire
OCP’s minority shares.

In late April Japanese fiber-maker
Furukawa Electric Co Ltd agreed to
sell its 58.2% majority ownership
stake in OCP to Oplink, which pro-
posed to also purchase OCP’s
remaining outstanding common
stock not owned by Furukawa (also
at about $1.50 per share, a 9%
premium to OCP’s 30-day average
closing price prior to announcing
the agreement with Furukawa).

"The special committee has not
reached any conclusions, but we
will continue to work diligently and
announce the results of our evalua-
tion in due course,” says special
committee chairman Hobart Birm-
ingham (OCP’s chairman).

Under the plan, the special com-
mittee declared a dividend distribu-
tion of one right for each
outstanding share of OCP common
stock to shareholders of record as of
14 May. These rights (due to expire
on 2 June) become exercisable only
under three specific conditions:
the closing of Oplink’s purchase of
Furukawa’'s 58.2% ownership stake
in OCP; the acquisition of more
than 15% of OCP’s outstanding
common stock by a third party; or
the acquisition of any additional
shares by Furukawa or Oplink.

www.semiconductor-today.com

Subsequently, on 7 May, Oplink
filed a lawsuit against OCP in the
Delaware Court of Chancery seeking:
a declaration that the 'poison pill’
shareholder rights plan is invalid,
as it attempts to prevent the sale of
Furukawa’s OCP shares to Oplink;
an injunction preventing OCP or the
special committee from taking further
actions to implement the poison pill
(including the distribution of rights
to OCP shareholders); a declaration
affirming the right of Oplink and
Furukawa to proceed with their
transaction; and other relief,
including money damages.

“"We remain interested in dis-
cussing our proposal to purchase all
remaining shares of OCP with the
special committee,” says Oplink’s
president and CEO Joe Liu.
"However, we believe that the
actions taken by the special com-
mittee in adopting the poison pill
are inappropriate. While the special
committee’s stated reason for its
actions is to protect the interests of
OCP’s minority shareholders, the
interests of the minority
shareholders are not threatened by
the transfer of Furukawa’s OCP
stake to Oplink,” he adds.
® On 25 May, Furukawa informed
OCP that its directors intend to
amend its recently adopted share-
holder rights plan for the purposes
of consummating the sale of its
stake to Oplink.

Based on it having sufficient voting
power under both OCP’s bylaws and
Delaware law, Furukawa says that,
on either 4 July or 20 days follow-
ing the mailing of an information
statement to shareholders from
OCP (whichever is earliest), it will
unilaterally amend OCP’s bylaws to
expand its board of directors to 12,
by appointing four new Furukawa
directors. This would raise the total
to seven (constituting a majority of
the expanded OCP board).

Oplink grows
revenues 20%

For its fiscal Q3/2007 (to 1 April),
Oplink Communications Inc of
Fremont, CA, USA reported rev-
enues of $27.6m, up 20% on
fiscal Q2 and 89% on a year ago.

Calculated in accordance with
accounting principles generally
accepted in the US (GAAP), net
income has risen from $1.0m a
year ago then $3.1m in fiscal Q2
to $4.3m.

Via the design facilities at its
headquarters in Fremont and
low-cost manufacturing at its
facilities in Zhuhai and Shanghai,
China, Oplink produces photonic
components, modules, and sub-
systems for optical networking
applications, including laser chips
from GigaComm Corp in Hsinchu,
Taiwan (acquired last August) for
applications such as fiber-to-the-
home (FTTH) components.

“We had good activity with
Tellabs, Huawei, and Ericsson in
the guarter and increased our
revenue contribution from Nortel,”
says president and CEO Joe Liu.
“We continue to experience
demand for our ROADM [recon-
figurable optical add/drop multi-
plexing] solutions as well as
strong interest in metro, core
and edge products for global
projects. We have also focused
on expanding our revenue
sources to broader systems-level
solutions.”

Oplink forecasts that fiscal Q4
revenue will rise 10% sequentially.

"We are committed to further
enhancing our product portfolio,
gquality, efficiency and competi-
tive position in order to better
serve our customers and share-
holders,” says Liu. "Although we
see only modest spending
increases in the coming quarter,
we remain optimistic about our
business outlook and are poised
to benefit from next wave of
major carrier spending,” Liu
concludes.
www.oplink.com
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Svedice gains new investor

InP opto foundry Svedice AB of
Jarfalla, Sweden has signed an
investment agreement with SFO
Technologies (a NeST Group
company with products and serv-
ices in diverse fields, including RF
and wireless, power supplies,

fiber optics and optronics). SFO
becomes a co-investor in Svedice's
Swedish investor consortium,
which includes contract R&D organ-
ization Acreo, STING (Stockholm
Innovation and Growth) and VIN-
NOVA (the Swedish Governmental
Agency for Innovation Systems).
This latest funding follows June
2006's closure of a second round of
equity funding.

Svedice was founded in December
2005 after a management buyout
of the chip manufacturing operation
of Northlight Optronics (formerly
the optoelectronics business of
Ericsson Microelectronics).

The firm provides customized 2"
InP-based optoelectronic chip
design and processing foundry
services (using Aixtron 2400
multi-wafer MOCVD reactors in its
800m-* Class 1000 cleanroom),
including 1310nm and 1550nm
lasers (including tunables) as well

as PIN and APD (avalanche photo-
diode) receivers for 2.5 and 10Gb/s
applications. For device and
process design, computer simula-
tion tools are available, combined
with 20 years of design experience
in the team. For wafer and chip-on-
carrier processing, Svedice offers
services such as

I1I-V epitaxial I want
growth, Svedice to
materials

become the

characterization,
center of our

electron-beam

writing, litho-  optical
graphy, etching, pusiness unit
metallization, within SFO

and testing.
“On the opera- Technologies”

tional side, we

have already a well-established,

close bi-lateral partnership,” says

Dr Dirk Sinerius, CEQO. "SFO [is] our

customer for laser and receiver

products and our outsourcing part-

ner for volume manufacturing of

chip-on-carriers,” he adds. "Sup-

ported by the SFO Technologies’

sales force, we'll be able [to]

expand our customer base and

grow our business significantly at a

much higher pace.”

SFO is "very focused on the opti-
cal communications industry,” says
NeST group chairman Javad (Jay)
Hassan. "I want Svedice to become
the center of our optical business
unit within SFO Technologies.”
® In March 2006, Svedice formed a
strategic partnership that involves
DMG Technologies of Monterey
Park, CA, USA incorporating
Svedice-designed products into its
own lines of optical subassemblies,
as well as distributing Svedice’s
products in North America.

DMG manufactures optical sub-
assemblies including laser/PIN
diodes and APDs for products such
as bi-directional devices, connec-
torized lasers and PIN detectors,
and laser combiners used in tele-
com, datacom, CATV, and instru-
mentation systems.

The cooperation strengthens
Svedice’s position in the US
market, says Sinerius. "We are
going to supply laser and receiver
products (chip-on-carrier) for use
in standard butterfly packages and
transmitter and receiver modules,
as well as additional chip-design
and wafer-manufacturing services.”
www.svedice.com

Infinera prices IPO to raise $139m

After finally filing with the US Secu-
rities and Exchange Commission at
the end of February for its long-
awaited initial public offering on
the NASDAQ Global Market,
Infinera Corp of Sunnyvale, CA, USA,
a vertically integrated manufacturer
of InP-based photonic integrated
circuits (through to optical network-
ing communications equipment),
has now priced the 14 million shares
to be offered at $10-12.00 each

(to raise $139m). Underwriters
have the option to buy an extra 2.1
million shares. The firm plans to
use the proceeds to develop new
products, finance its growth, and
make acquisitions to expand.

Infinera was founded in early
2001 as Zepton Networks Inc and
has since raised over $330m in
venture capital funding, including
$78.8m in 2006 (from investors
including Advanced Equities, KPCB
Holdings, Mobius VI, RWI Ventures,
Benchmark Capital Partners, and
Worldview Technology Partners).

For 2006, Infinera reported a loss
of $89.1m. However, revenue has
risen from just $0.6m in 2004 and
$4.1m in 2005 to $58.7m in 2006
(including $44.3m in Q4).

For the quarter to end-March 2007,
Infinera’s revenues grew 12%
sequentially to $49m.
www.infinera.com

Albis starts shipping
GaAs PD arrays

Enablence Technologies Inc of
Ottawa, Canada, which develops
FTTH transceivers for optical
modems, says that its European
subsidiary, Albis Optoelectronics AG
of Rischlikon, Switzerland, has
made its first customer shipments
of GaAs photodiode arrays for use
in QSFP transceivers.

This is the first product introduced
by Albis since becoming a subsidiary
of Enablence [in mid-March]. "The
Albis photodiode design library has
now grown to more than 30 stan-
dard devices,” says Enablence’s
CEO Arvind Chhatbar.
www.albisopto.com
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Photodigm launches high-power,
single-frequency diode laser platform

At the Conference on Lasers and
Electro-Optics (CLEO 2007) in Bal-
timore, MD, USA, Photodigm Inc of
Richardson, TX, USA launched its
proprietary diode laser technology
platform which, the firm claims,
delivers efficiency and diffraction-
limited beam quality advantages
over conventional laser solutions.
Evaluation units of the GaAs-based
PH9/10xxSF high-power, single-
frequency DBR edge-emitting laser
are available in specific wave-
lengths of 920-1100nm.

Until now, it has been impossible
to combine the attributes of high
power, diffraction-limited beam
quality, low astigmatism, and sin-
gle-frequency operation in one
device, the firm claims. Photodigm
says it has applied its design and
process technology to create the
world's first product that combines
all of these characteristics in a laser
that provides a single lateral and
longitudinal mode beam at power
levels which, until now, could only
be achieved with a diode-pumped
solid-state (DPSS) laser, such as an
Nd:YAG laser.

The new laser platform is based
on a proprietary distributed Bragg
reflector (DBR) ridge waveguide
process. The quantum-well epitax-
ial design of the active layer

enables output power in excess of
500mW, with wall-plug efficiencies
of up to 50%, while maintaining
single-frequency operation. The
laser provides the optical perform-
ance of a DPSS laser without the
efficiency penalty of its quantum
defect, Photodigm says. Further-
more, unlike a DPSS laser, the DBR
laser can be produced at wave-
lengths throughout the semicon-
ductor material’s spectral range.

"Our technology represents a sig-
nificant improvement over conven-
tional broad-area and DPSS
solutions,” says CEO John E. Spencer.
"The immediate availability of our
devices, coupled with our long-term
roadmap to higher powers and addi-
tional wavelengths [1250-1600nm,
using InP], means that we can pro-
vide our customers with a strategic
advantage as they design their
next-generation products.”

The firm believes that the device
will enable new, lower-cost, higher-
efficiency products in segments
such as free-space communica-
tions, digital imaging, defense, and
medical devices, including stabi-
lized diode lasers for fiber Bragg
grating (FBG) replacement, low-
power DPSS replacement, and
spectroscopy.
www.photodigm.com

Photodigm awarded $749,862 by the
Texas Emerging Technology Fund

Photodigm has been awarded
$749,862 by the Texas Emerging
Technology Fund (TETF) of the
North Texas Regional Center for
Innovation and Commercialization
(NTXRCIC) of Dallas, TX, USA. The
NTXRCIC is a not-for-profit corpo-
ration that helps to identify, evalu-
ate and develop new technologies
by assisting entrepreneurs in start-
ing and growing new ventures.
The award is intended for further
development of Photodigm’s laser
technology. Initial applications are

www.semiconductor-today.com

in progress in an anti-submarine
warfare sensor and commercial
‘inkless printing’ systems.

"The funds provided by the TETF
are timely and crucial to the
implementation of our product
roadmap”, says CEO Spencer.

The firm has an intellectual prop-
erty portfolio of 25 patents and is
collaborating on further research
with professors at Southern
Methodist University (where co-
founder, VP and CTO Gary Evans is
professor of electrical engineering).

IN BRIEF

Optium completes
its acquisition of
Kailight

Optium Corp of Horsham, PA,
USA, which designs and manu-
factures optical subsystems sup-
porting core to the edge
applications for the telecom and
cable TV networks, has com-
pleted its acquisition of Kailight
Photonics Inc (announced at the
end of March) for about $35m in
cash plus a further sum of up to
$5m, depending on the acquired
business' performance.

Founded in 2001 and with
offices in Dallas, TX and Nes
Ziona, Israel, Kailight develops
300-pin 40Gb/s transceivers
addressing both line-side and
client-side applications. The firm
says that its proprietary 40Gb/s
technology enables both high
performance and next-
generation functionality, such as
integrated PMD (polarization
mode dispersion) compensation
and multiple modulation formats
not currently available on any
existing 300-pin 40Gb/s trans-
ceivers on the market.

The acquisition will build on
Optium’s suite of optical trans-
port solutions (fixed or wave-
length-agile 10Gb/s and 40Gb/s
transceivers and subsystems,
10Gb/s pluggable transceivers,
CATV trunking and distribution
subsystems and next-generation
WSS ROADMs) and will enable
Optium to provide either 40Gb/s
modules or full line-card
solutions for emerging 40Gb/s
applications.

Kailight will operate as a sub-
sidiary from its Nes Ziona facility
and will be renamed Optium
Israel. Former president and CEO
Sagie Tsadka has been named
vice president and general man-
ager, and will continue to lead its
40Gb/s initiatives.
www.optium.com
www.kailight.com
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Charting routes to

zinc oxide applications

A wide bandgap and piezoelectric properties make zinc oxide an interesting
material for research into producing and detecting light (up to ultraviolet) and
for electromechanical systems. Dr Mike Cooke looks at progress in producing
p-type doping, allowing light emission from p—n junctions, and new ideas for
mechanical coupling and photodetection from nanowires.

esearch into semiconductor materials that are
Rnat in the mainstream often comes in spurts.

The beginning of a spurt is marked by an old
problem overcome or a new idea. Zinc oxide has
recently seen something of a renaissance [1], with
some progress on the long-term problem of finding
techniques to create p-type doping [2]. Also, further
new ideas have arisen in application areas in terms of
using the piezoelectric properties of the material.
Device opportunities include optoelectronics (particu-
larly UV), high power, transparent thin-film transistors
and even spintronics. ZnO is often in the frame when
nanowires need to be constructed.

Zinc oxide is already used as an electronic material
for producing varistors (voltage dependent resistors).
Such devices use zinc oxide grains in a metal (e.qg.
cobalt, bismuth, manganese) oxide matrix. Diode
junctions are formed between the grains such that only
small currents flow for moderate voltages, but
avalanche breakdown at high voltage produces a large
current. Such devices are used to divert surges away
from delicate circuits.

Polycrystalline ZnO is also used in phosphors, piezo-
electric transducers, optical waveguides, acousto-optic
media, conductive gas sensors and transparent elec-
trodes (e.g. in photovoltaics). Properties such as piezo-
electricity could be further developed to produce
surface acoustic wave (SAW) filters for RF devices,
such as in mobile wireless electronics.

The material could also be useful for applications
needing radiation hardness (e.g. space, defense).
Indeed, it is even better than gallium nitride in this
respect. For thin-film transistors, it can be deposited in
amorphous or crystalline forms on flexible substrates,
with the resulting (transparent) material having higher
mobility than organic semiconductors. Doping with
manganese (Mn) or other 3d transition metals pro-
duces spintronic opportunities.

More recently, ZnO substrates have been produced
with a view to providing substrates for nitride-based

optoelectronic devices. For example, Cermet of
Atlanta, GA, USA produces ZnO (n-type) bulk sub-
strates up to 50mm in diameter. The wurtzite crystal
structure matches much more closely that of GaN and
related AlInGaN compound semiconductors compared
with traditional sapphire (Al.O;) substrates. Indeed, a
perfect match is achieved between ZnO and

Ing 2-Gag N, and the ZnO-GalN mismatch is of the
order of 2% rather than the about 16% for sapphire.
This situation is also used in reverse, where a ZnO
thin film is grown on a GaN buffer layer on sapphire.
However, a general problem arising from the strongly
increased ionic character of II-VI bonds in ZnO
compared with GaN is that stacking defects can easily
occur within a short distance of a perfect interface
between the slightly mismatched materials.

Another alloy system that can be used with ZnO is
MaCdZnO. Non-equilibrium techniques enable the
inclusion of magnesium beyond its normal solubility
limit of 10% up to 50%, allowing the band gap to be
varied over the range 3.0-4.5eV. Using Cd enables one
to slightly lower the bandgap range to 2.8eV. By com-
parison, the band gap of pure ZnO is about 3.4eV.

Another interesting property of ZnO is its high exciton
binding energy of 60meV (bound states of electrons
and holes) compared with 21-25meV for GaN and the
26meV kg T equivalent of of room temperature (300K).
Superlattice structures of ZnO/Mg,Zn,..0 have enabled
exciton binding energies to reach 115meV. Excitons are
seen as a route to lasers with low threshold currents [3].

The p-type problem

Since unintentionally doped ZnO tends to have n-type
properties, p-type doping is difficult to achieve. Such
an asymmetric doping limitation is common in
wide-bandgap materials. The n-type property in ZnO
can be enhanced using doping with Group III elements
such as Al or Ga. One factor creating the n-type bias is
a shallow donor level that is thought to be associated
with hydrogen. In addition to the desire to create
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Figure 1. ZnO LED structures on ScAIMgO, substrate
(left, from [5]) and on pure ZnO substrate (right, as
developed by Cermet [6]).

p-n junctions, p-type doping is also seen as being
important for creating dilute magnetic semiconductor
devices with Curie transitions above room tempera-
ture, since theoretical predictions indicate that p-type
(but not n-type) Mn-doped ZnO has a ferromagnetic
transition [4].

For p-type properties, one looks for acceptor levels,
and here Group I or Group III elements are in the
frame. Nitrogen is a likely candidate, substituting for
oxygen, but the presence of hydrogen either in the
transport gas or in the doping precursor (e.g. NH;)

o 2

makes it difficult to avoid n-type compensation. Also, Figure 2. Zhong Lin Wang, Regents professor at the
the acceptor level is relatively deep, resulting in low School of Materials Science and Engineering at
hole concentrations (~10'"em™) and hence high Georgia Tech, holds a prototype DC nanogenerator
resistivity. Compounding this, hole mobilities are an fabricated using an array of zinc oxide nanowires.
order of magnitude smaller than for electrons — Inset: close-up image. (photos: Gary Meek)
about 10cm?/V-s rather than 100-200cm?/V-s.
Other acceptor doping materials that have been tried Another attraction of ZnO would arise if high-quality
include phosphorus, arsenic and antimony. bulk ZnO crystal substrates could be used, since then

Part of the problem is that n-type conduction is too both top and bottom contacts could be made to the
easy,; even getting intrinsic carrier levels is hard — the  devices (Figure 1, right), as with bulk GaN laser diodes
electron concentration in ZnO grown on sapphire is and more traditional GaAs and InP based light-emitting
typically 10'7-10*%/cm?. The electron concentration devices.
can be reduced to 10'**/cm? when Zn0 is deposited on Cermet, being based in Georgia, has worked with
ScAlMgO,. Nitrogen is seen as the best option for Georgia Institute of Technology on many ZnO projects.
acceptor doping, because its small ion size reduces Most recently, the company announced an exclusive
compensation effects. However, high-quality ZnO films  license agreement for ZnO/nitride semiconductor
require growth at more than 800°C, while high white LED technology that has been developed with
concentrations of N are only possible to achieve at the Georgia Institute of Technology (see February’s
temperatures below 500°C. issue 1, page 16). The devices use nitride emitter

One method — alternating low- and high-temperature  structures in combination with ZnO semiconductors to
growth (‘reverse temperature modulation’ growth) — produce white light-emitting diodes. Another project
has achieved a hole concentration of 10*°/cm? with a with Georgia Tech and the US Air Force involves devel-
carrier mobility of 8cm=/Vs. The low-temperature oping light emission on ZnO covering the infrared to
phase grows 15nm of N-doped ZnO, while the high- UV in a single device. The US Army Research Office is
temperature phase leaves 1nm of high-quality also working with the company to develop ZnO p-n
N-doped material. The process is repeated to achieve junctions for UV/blue emission. It is hoped that homo-
the required thickness. Some blue light-emitting epitaxial growth of ZnO will result in devices with far
diodes have been produced using this technique [5]. fewer of the defects that seriously degrade perform-
ScAlMgQ, is insulating, so a mesa structure is used, ance of GalN devices. Also, Cermet believes that such
with both contacts made through the top surface devices will eventually cost less to produce than
(Figure 1, left). GaN-based technology. )
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Figure 3. Schematic showing direct current
nanogenerator built using alighed Zn0O nanowire
arrays with a zigzag top electrode. The nanogenerator
is driven by an external ultrasonic wave or mechanical
vibration and the output current is continuous.

Cermet also reports progress in producing the elusive
p-type ZnO layers using metal-organic chemical vapor
deposition (MOCVD) on its n-type substrates. While
copper and phosphorus doping have been achieved,
the company’s efforts have focused on nitrogen doping
using NH; and N,O sources. Light-emitting diodes
made from the resulting p—n junction were driven at
140mA to produce light with a peak wavelength of
384nm [6]. The published paper comments: "This,
to our knowledge, is the first clear EL [electrolumines-
cence] peak measured from a ZnO p-n junction LED.”

This light is attributed to recombination between
shallow donors and nitrogen luminescent centers on
the p-side of the junction. Nitrogen-doped ZnO has a
photoluminescence peak at around 380nm.
Secondary-ion mass spectrometry (SIMS) of the p-type
layer suggests a nitrogen concentration of 10°Y/cm?.
Hall measurements give a hole concentration of
9x10%/cm?, but with a low mobility of 1.5ecm?/V-s.

Cermet’s president Jeff Nause believes ZnO will com-
pete for high-end optoelectronic devices (power LEDs
and laser diodes in the visible part of the spectrum) as
a substrate for nitride emitters. "For UV devices, ZnO
devices may compete if the community arrives at a
long-lifetime p-doped ZnO,” he adds.

Nano-piezotronics

At Georgia Institute of Technology, new electronic
devices are being constructed from zinc oxide
nanowires. The Georgia Tech researchers use both the
electronic and piezoelectric properties of ZnO to create
what have been trademarked as 'nanopiezotronics’ [7].
Piezoelectricity describes the change of a material’s
charge distribution under mechanical strain.

Along with the usual suspects of diodes [8],
field-effect transistors and sensors, the researchers
have also constructed 'nanogenerators’ (Figures 2 and 3)
that produce currents operated by bending nanobelts
and nanowires of ZnO [9]. Such devices could convert
mechanical energy from body movement, muscle
stretching, fluid flow or other sources into electricity.
By producing current from the bending and releasing
of zinc oxide nanowires, these devices could eliminate
the need for batteries or other bulky sources for
powering nanometer-scale systems.

In piezotronic transistors, current flow is controlled by
changing the conductance by bending the nanostructure
between the source and drain electrodes (Figure 4).
The bending produces a 'gate’ potential across the
nanowire and the resulting conductance is related to
the degree of bending applied.

"The effect is to reduce the width of the channel
carrying the current, so you can have a ten-fold differ-
ence in the conductivity before and after the bending,”
explains Zhong Lin Wang (pictured in Figure 2), who is
Regents professor in the School of Materials Science
and Engineering at the Georgia Institute of Technology.

The change in transistor performance due to bending

SiO, dielectric

e

- 4

Figure 4. Diagram compares a nanowire/nanobelt based field effect transistor (FET) with a piezoelectric FET.
The traditional FET has a gate electrode, either deposited (left) or using the substrate as a 'back gate’. In the
‘piezotronic’ device (right), the gate electrode is replaced by the piezoelectric field produced across the

nanowire/nanobelt by an external force.
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Figure 5. A piezotronic diode is shown (a, cand e) in
a sequence of scanning electron microscope images
of bending a single zinc oxide nanowire between two
probes. The graphs (b, d and f) show the
corresponding current flow through the nanowire.

could be used to create sensors for nano- or even pico-
Newton forces, the researchers maintain. Another
piezotronic sensor configuration could determine blood
pressure by measuring the current flow, since ZnO
materials are biocompatible, allowing their use in the
body without toxic effects.

The diodes created through nano-piezotronic mecha-
nisms take advantage of a potential barrier created at
the interface between the electrode and the tensile
(stretched) side of the nanowire by mechanical bend-
ing (Figure 5). The potential barrier created by the
piezoelectric effect limits the flow of current to one
direction.

Other ZnO-based nanosensors can detect very low
levels of specific compounds by measuring the current
change that is created when molecules of the target
are adsorbed on to the nanostructure’s surface.
“Utilizing this kind of device, you could potentially
sense a single molecule, because the surface area-to-
volume ratio is so high,” comments Wang.

Nanowire photodetectors

The University of California San Diego (UCSD) has also
been studying Zn0O nanowires with a view to producing
single-photon detectors [10]. These researchers
believe that the relatively large surface area of

www.semiconductor-today.com
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Figure 6. UCSD professor Deli Wang sketches a
design for an LED made with a single ZnO nanowire.

nanowires compared with their length and volume
makes them extremely sensitive to light. In particular,
surface states grab the holes from photogenerated
electron-hole pairs, allowing the free electrons to
transport charge under an electric field. ZnO nanowire
UV photodetector arrays built at UCSD had an internal
photoconductive gain as high as 10°.

"The surface trap states that help to make nanowires
such sensitive light detectors are the very same
surface features that engineers desperately avoid
when manufacturing semiconductors for computer
transistors, where they hamper performance,”
comments UCSD professor Deli Wang (pictured in
Figure 6).

The diameters of the nanowires were of the order of
150-300nm, and the lengths were about 15um.

The nanowires were transferred to thermally oxidized
silicon substrates (600nm SiO,) after growth.
Titanium/gold (Ti/Au) electrodes (20nm/160nm) were
deposited and patterned (at a spacing of 2um) on top
of the nanowires (see Figure 7). )

Figure 7. A single zinc oxide (Zn0) nanowire held
down by metal contacts. Nanowire segments
between the contacts can serve as photodetectors.
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Figure 8. Photogeneration of electron-hole pairsin a
section of a nanowire photodetector. The charge
carriers run along the wire and increase the wire’s
current, and light is detected. However, if there are
both electrons and holes present, they can
recombine, reducing the current.

The photoconduction mechanism was studied using
photon pulses of length 107°-10° seconds. This study
showed two main relaxation processes with widely dif-
ferent timescales (20 nanoseconds and 10 seconds).
Oxygen-related hole traps form at the nanowire
surface, delaying recombination. When holes are
trapped (Figures 8 and 9), the oxygen is desorbed to

Figure 9. Schematic of proposed hole-trapping and
photoconduction mechanisms in Zn0. In ZnO
nanowires, the lifetime of the now unpaired
electrons is increased by oxygen molecule
desorption from the surface, taking away the holes
that neutralize the oxygen ions.
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Figure 10. SEM image of p-type ZnO nanowires.

gas, leading to saturation of the photoresponse at high
intensity (since there is a limit to the amount of oxygen
that can be desorbed) and increased photocurrent at
low pressure (since oxygen cannot be reabsorbed,
releasing holes).

Despite the long recombination time, the
gain—bandwidth product is about 10GHz. Hence,
UCSD engineers believe that the high gain and low
power consumption of the arrays could lead to new
phototransistors and sensing, imaging and intrachip
optical interconnect applications. Other nanowire-
based devices include field-effect transistors, optically
pumped lasers and chemical/biological sensors.

UCSD scientists have also previously made progress
in p-type doping of ZnO nanowires (Figure 10), using
phosphorus pentoxide as the dopant source [11].

The p-type doping was confirmed by using
photoluminescence and electrical measurements on
single-nanowire field-effect transistors. Vertical arrays
of p-doped ZnO nanowires were grown on A-plane
sapphire. Phosphorus-doped nanowire FETs show a
transition from n-type to p-type behavior on high-tem-
perature annealing. m
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1 Bulk crystal source
materials

Umicore Indium Products
50 Simms Avenue,
Providence, RI 02902,

USA

Tel: +1 401 456 0800

Fax: +1 401 421 2419
www.thinfilmproducts.umicore.com

United Mineral & Chemical
Corp

1100 Valley Brook Avenue,
Lyndhurst, NJ 07071,

USA

Tel: +1 201 507 3300

Fax: +1 201 507 1506
WWW.UMCCorp.com

2 Bulk erystal growth
equipment

MR Semicon Inc

PO Box 91687,

Albuquerque, NM 87199-1687,
USA

Tel: +1 505 899 8183

Fax: +1 505 899 8172
WWW.Imrsemicon.com

3 Substrates

AXT Inc

4281 Technology Drive,
Fremont, CA 94538,
USA

Tel: +1 510 438 4700
Fax: +1 510 683 5201 a X 't
www.axt.com

Supplies GaAs, InP, and Ge wafers
using VGF technology with
manufacturing facilities in Beijing
and five joint ventures in China
producing raw materials, including
Ga, As, Ge, pBN, B-0O,.

The Fox Group Inc

200 Voyageur Drive,
Montreal, Quebec HO9R 6AS,
Canada

Tel: +1 925 980 5645

Fax: +1 514 630 0227
www.thefoxgroupinc.com

Freiberger Compound Materials
Am Junger Loewe Schacht 5,
Freiberg, 09599,

Germany

Tel: +49 3731 2800

Fax: +49 3731 280 106
www.fcm-germany.com
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Kyma Technologies Inc
8829 Midway West Road,
Raleigh, NC,

USA

Tel: +1 919 789 8880

Fax: +1 919 /89 8881
www.kymatech.com

Nikko Materials

125 North Price Road,
Chandler, AZ,

USA

Tel: +1 480 732 9857
Fax: +1 480 899 0779
www.nikkomaterials.com

Sumitomo Electric
Semiconductor Materials Inc
7230 NW Evergreen Parkway,
Hillsboro,

OR 987124, USA

Tel: +1 503 693 3100 x207

Fax: +1 503 693 8275
WWW.Sesmi.com

III/V-Reclaim
Werkstr. 13,  [ll/V-Reclaim &%
84513 Toeging, |
Germany

Tel: +49 8631 394 777

Fax: +49 8631 394 778
www.35reclaim.de

www.semiconductor-today.com
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I11/VV-Reclaim offers reclaim
(recycling) of GaAs and InP wafers,
removing all kinds of layers and
structures from customers’ wafers.
All formats and sizes can be
handled. The firm offers single-side
and double-side-polishing and
ready-to-use surface treatment.

4 Epiwafer foundry

Bandwidth Semiconductor LLC
25 Sagamore Park Drive,

Hudson, NH 03051,

USA

Tel: +1 603 595 8900

Fax: +1 603 595 0975

www.bandwidthsemi.com

EMF Ltd

Unit 5 Chesterton Mills, French's Rd,
Cambridge CB4 3NP,

UK

Tel: +44 (0)1223 352244

Fax: +44 (0)1223 352444
www.emf.co.uk

The Fox Group Inc
(see section 3 for full contact details)

IQE

Cypress Drive, St Mellons,
Cardiff CF3 0EG, UK

Tel: +44 29 2083 9400
Fax: +44 29 2083 9401

www.igep.com

Intelligent Epitaxy Technology Inc
1250 E Collins Blvd, Richardson,

TX 75081-2401, USA

Tel: +1 972 234 0068

Fax: +1 972 234 0069

www.intelliepi.com

IntelliEPI is
i ntelli€r/

a leading
supplier of

GaAs and InP based epiwafers for
the electronic and optoelectronic
industries. Product line includes
HEMT, HBT, laser and photodetector.

OMMIC

22 Avenue Descartes, B.P. 11,
Limeil-Brevannes, 94453,
France

Tel: +33 145 1067 31

Fax: +33 145 1069 53
WWW.ommic.com

www.semiconductor-today.com

Picogiga International S.A.S.
Place Marcel Rebuffat, Parc de
Villejust, 91971 Courtabouef,
France

Tel: +33 (0)1 69 31 61 30

Fax: +33(0)1 69 316179
WWW.picogiga.com

SemiSouth Laboratories Inc
201 Research Boulevard,
Starkville, MS 39759,

USA

Tel: +1 662 324 7607

Fax: +1 662 324 7997
www.semisouth.com

5 Deposition
materials

EMF Ltd
(see section 4 for full contact details)

Epichem Group

Power Road, Bromborough, Wirral,
Merseyside CH62 3QF, UK

Tel: +44 151 334 2774

Fax: +44 151 334 6422

www.epichem.com

Praxair Electronics

542 Route 303, Orangeburg,
NY 10962,

USA

Tel: +1 845 398 8242

Fax: +1 845 398 8304

www.praxair.com/electronics

Rohm and Haas
Electronic Materials

60 Willow Street,

North Andover, MA 01845,
USA

Tel: +1 978 557 1700
Fax: +1 978 557 1701

www.metalorganics.com

ELECTRONIC MATERIALS

ROHM
IHRAS

Leading manufacturer of high-
purity MOCVD precursors, including
for Ga, In, Al, As, and several
dopants. Ge precursors for SiGe
films have now been added. Sales
professionals have direct
experience of epi-growth and
device fabrication, giving superior
technical service value.

6 Deposition
equipment

AIXTRON AG

Kackertstrasse 15-17, Aachen 52072,
Germany

Tel: +49 24189090

Fax: +49 241 89 09 40
www.aixtron.com

CHN TN

FTHIZANTINLT

AIXTRON is a leading provider of
deposition equipment to the
semiconductor industry. AIXTRON's
technology solutions (MOCVD, ALD,
AVD®, CVD, OVPD) are used by a
diverse range of customers worldwide
to build advanced components for
electronic and optoelectronic
applications based on compound,
silicon, or organic semiconductors.
Several system configurations of
AIXTRON, Epigress, Genus or
Thomas Swan are available.

EMF Ltd
(see section 4 for full contact details)

Oxford Instruments
Plasma Technology
North End, Yatton,

Bristol, Avon BS49 4AP, UK
Tel: +44 1934 837 000

Fax: +44 1934 837 001
www.oxford-instruments.co.uk

We provide __
flexible OXFORD
tools and INSTRUMENTS

processes for precise materials
deposition, etching and controlled
nanostructure growth. Core
technologies include plasma and
lon-beam deposition and etch,
ALD and MBE.

Riber

31 rue Casimir Perier, BP 70083,
05873 Bezons Cedex, France
Tel: +33(0) 1 3996 65 00

Fax: +33(0) 13947 45 62

www.riber.com
RIBER

Riber is a

leading

supplier of MBE products and
related services for the compound
semiconductor industry.
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Veeco Instruments Inc
100 Sunnyside Blvd.,
Woodbury, NY 11797, USA
Tel: +1 516 677 0200

Fax: +1 516 714 1231

www.veeco.com
vVeeco

Veeco is a world-leading supplier of
compound semiconductor equipment,
and the only company offering both
MOCVD and MBE solutions. With
complementary AFM technology and
the industry’s most advanced Process
Integration Center, Veeco tools help
grow and measure nanoscale devices
in worldwide LED/wireless, data
storage, semiconductor and scientific

research markets—offering important
choices, delivering ideal solutions.

7 Wafer processing
materials

Air Products and Chemicals Inc
7201 Hamilton Blvd.,

Allentown, PA 18195, USA

Tel: +1 610 481 4911

www.airproducts.com/compound

MicroChem Corp

1254 Chestnut St. Newton,

MA 02464, USA

Tel: +1 617 965 5511

Fax: +1 617 965 5818

E-mail: sales@microchem.com
www.microchem.com

MICRO {OETHN

MicroChem Corp (MCC) is an ISO
9001:2000 certified company.
Founded in 1992, it employs 45
people in a 30,000ft* facility. MCC
develops manufactures and
markets specialty materials for
niche & emerging microelectronic

and MEMS markets.

Praxair Electronics
(see section 5 for full contact details)

8 Wafer processing
equipment
EV Group

DI Erich Thallner Strasse 1,
St. Florian/Inn, 4782,

Austria
Tel: +443 771253110

Fax: +43 7712 5311 4600
www.EVGroup.com

Logitech Ltd ~

Erskine Ferry AN\
Road, /A =
Old Kilpatrick,

near Glasgow G60 5EU,
Scotland,

UK

Tel: +44 (0) 1389 875 444
Fax: +44 (0) 1389 879 042
www.logitech.uk.com

Logitech Ltd is a leading designer
and manufacturer of precision
bonding, cutting, lapping, polishing
and CMP equipment.

Oxford Instruments
Plasma Technology
(see section 6 for full contact details)

Surface Technology Systems plc
Imperial Park,

Newport,

Wales NP10 8U3],

UK

Tel: +44 (0)1633 652400

Fax: +44 (0)1633 652405

www.stsystems.com
STS )

A leading
manufacturer of
SURFACE TECHNOLOGY SYSTEMS

plasma etch and
deposition
equipment, including DRIE, ICP,
RIE & PECVD technologies used in
the fabrication and packaging of
semiconductor devices.

Synova SA

Ch. de |la Dent d'Oche,
1024 Ecublens,
Switzerland y
Tel: +41 21 6943500 —*

Fax: +41 21 694 35 01 SYNOVA
www.synova.ch

Inventor of Laser MicroJet®
technology, Synova is an
experienced supplier of water jet-
guided laser solutions for dicing
and micro-machining applications.

e a
4
_—

h

—

Tegal Corp

2201 S McDowell Boulevard,
Petaluma, CA 94954,

USA

Tel: +1 707 763 5600
www.tegal.com
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Oerlikon Wafer Processing
10050 16th Street North, Suite 100,
St. Petersburg, FL 33716, USA
Tel: +1 727 577 4999

Fax: +1 727 577 3923
www.oerlikonoc.com

Veeco Instruments Inc
(see section 6 for full contact details)

9 Gas and liquid
handling equipment

Air Products and Chemicals Inc
(see section 7 for full contact details)

CS CLEAN SYSTEMS AG
Fraunhoferstrasse 4,
Ismaning, 85737, Germany
Tel: +49 8996 24 000
Fax: +49 89 96 24 00 122
www.cscleansystems.com

SAES Pure Gas Inc

4175 Santa Fe Road,

San Luis Obispo, CA 93401,
USA

Tel: +1 805 541 9299

Fax: +1 805 541 9399
wWWww.saesgetters.com

10 Process monitoring
and control

k-Space Associates Inc
3626 W, Liberty Rd.,

Ann Arbor, MI 48103,

USA

Tel: +1 734 668 4644

Fax: +1 734 668 4663
www.k-space.com

LayTec GmbH

Helmholtzstr. 13-14, Berlin, 10587
Germany

Tel: +49 3039800800

Fax: +49 30 3180 8237
www.laytec.de

11 Inspection equipment

Bruker AXS GmbH

Oestliche Rheinbrueckenstrasse 49,
Karlsruhe, 76187, Germany

Tel: +49 (0)721 595 2888

Fax: +49 (0)721 595 4587
www.bruker-axs.de

www.semiconductor-today.com
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KLA-Tencor

160 Rio Robles, Suite 103D,
San Jose, CA 94538-7306,
USA

Tel: +1 408 875 3000

Fax: +1 510 456 2498
www.kla-tencor.com

12 Characterization
equipment

J.A. Woollam Co. Inc.
645 M Street Suite 102,
Lincoln, NE 68508

USA

Tel: +1 402 477 7501
Fax: +1 402477 8214
www.jawoollam.com

Lake Shore Cryotronics Inc
575 McCorkle Boulevard,
Westerville, OH 43082,

USA

Tel: +1 614 891 2244

Fax: +1 614 818 1600
www.lakeshore.com

13 Chip test equipment

Keithley Instruments Inc
28775 Aurora Road,
Cleveland, OH 44139,

USA

Tel: +1 440.248.0400

Fax: +1 440.248.6168

www.keithley.com

SUSS MicroTec Test Systems
228 Suss Drive,

Waterbury Center, VT 05677,
USA

Tel: +1 800 685 7877

Fax: +1 802 244 7853
WWW.SUSS.COM

14 Assembly/packaging
materials

ePAK International Inc
4926 Spicewood Springs Road,
Austin, TX 78759,

USA

Tel: +1 512 231 8083

Fax: +1 512 231 8183

www.epak.com

www.semiconductor-today.com

Gel-Pak

31398 Huntwood Avenue,
Hayward, CA 94544,

USA

Tel: +1 510 576 2220
Fax: +1 510 576 2282
www.gelpak.com

15 Assembly/packaging
equipment

Ismeca Europe Semiconductor SA
Helvetie 283,

La Chaux-de-Fonds, 2301,
Switzerland

Tel: +41 329257111

Fax: +41 329257115
wWWwWw.ismeca.com

J P Sercel Associates Inc
220 Hackett Hill Road,
Manchester, NH 03102, USA
Tel: +1 603 518 3200
Fax: +1 603 518 3298

www.jpsalaser.com

16 Assembly/packaging
foundry

Quik-Pak

10987 Via Frontera,
San Diego, CA 92127,
USA

Tel: +1 858 674 4676
Fax: +1 8586 74 4681
www.quikicpak.com

17 Chip foundry

Compound Semiconductor
Technologies Ltd

Block 7, Kelvin Campus,
West of Scotland, Glasgow,
Scotland G20 O0TH, UK

Tel: +44 141 579 3000

Fax: +44 141 579 3040

www.compoundsemi.co.uk

United Monolithic
Semiconductors

Route departementale 128,
BP46, Orsay, 91401,
France

Tel: +33 1693304 72
Fax: +33 169 3302 92
WWw.ums-gaas.com

18 Facility equipment

MEI, LLC

3474 18th Avenue SE,
Albany, OR 97322-7014, USA
Tel: +1 541 917 3626

Fax: +1 541 917 3623
www.marlerenterprises.net

19 Facility consumables

W.L. Gore & Associates
401 Airport Rd,

Elkton, MD 21921-4236,
USA

Tel: +1 410 392 4440
Fax: +1 410 506 8749

WWwWw.Jgore.com

20 Computer hardware
& software

Ansoft Corp

4 Station Square, Suite 200,
Pittsburgh, PA 15219,

USA

Tel: +1 412 261 3200

Fax: +1 412 471 9427

www.ansoft.com

21 Services

Henry Butcher International
Brownlow House,

50-51 High Holborn,

London WC1V 6EG, UK

Tel: +44 (0)20 7405 8411

Fax: +44 (0)20 7405 9772
www.henrybutcher.com

M+W Zander Holding AG
Lotterbergstrasse 30,
Stuttgart, Germany

Tel: +49 711 8804 1141
Fax: +49 711 8804 1950
www.mw-zander.com

22 Resources

SEMI Global Headquarters
3081 Zanker Road,

San Jose, CA 95134, USA
Tel: +1 408 943 6900

Fax: +1 408 428 9600
WWW.semi.org
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18-20 June 2007
Photovoltaics Summit 2007
Long Beach, CA, USA

E-mail: dsanborn@intertechusa.com
www.intertechusa.com/conferences

19-20 June 2007

Compound Semi Vision 2007

Austin, TX, USA

E-mail: 2007info@CompoundSemiVision.com
www.CompoundSemiVision.com

20-22 June 2007
49th Electronic Materials Conference
Notre Dame, IN, USA

E-mail: mtgserv@tms.org
www.tms.org/Meetings/Specialty /EMCO07

28=-29 June 2007

Hetero-SiC'07 Workshop (International
Workshop on 3C-SiC Hetero-Epitaxy)
Grenoble, France

E-mail: Didier.Chaussende@inpg.fr
www.lmgp.inpg.fr/Hetero-SiC

4-5 July 2007
UK Compound Semiconductors 2007
Sheffield, UK

E-mail: rhogg@sheffield.ac.uk
www.sheffield.ac.uk/eee/cs2007

5-6 July 2007

LWQD2007 (International Workshop on
Long Wavelength Quantum Dots:
Growth and Applications)

INSA, Rennes, Bretagne, France

E-mail: herve.folliot@insa-rennes.fr
http://lwqd2007.insa-rennes.fr

9-13 July 2007

OECC/I0O0C 2007: 12th OptoElectronics and
Communications Conference

16th International Conference on Integrated
Optics and Optical Fiber Communication
Yokohama, Japan

E-mail: oecc_iooc2007 @ics-inc.co.jp
wWww.ics-inc.co.jp/OECC_I00C2007

11-13 July 2007

InterOpto’'07

(International Optoelectronics Exhibition)
Makuhari Messe, Chiba, Japan

E-mail: interopt@oitda.or.jp

www.oitda.or.jp

16-20 July 2007

SEMICON West 2007
San Francisco, CA, USA

E-mail: ktorres@semi.org
www.semi.org

22-27 July 2007

ICDS-24 (Defects in Semiconductors:
24th International Conference)
Albuguerque, NM, USA

E-mail: icds24@sandia.gov
www.icds24.org

5-11 August 2007

ISSCG13 (13th International Summer
School on Crystal Growth)
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Park City, UT, USA

E-mail: aacg@att.net
www.crystalgrowth.us/isscgi3/index.php

12-17 August 2007

15th International Conference on Crystal
Growth,

13th Conference on Vapor Growth and Epitaxy
US Biennial Workshop on Organometallic
Vapor Phase Epitaxy

Salt Lake City, UT, USA

E-mail: aacg@att.net
www.crystalgrowth.us/iccgl5/index.php

19-24 August 2007

ICFSI-11 (11th International Conference on
the Formation of Semiconductor Interfaces)
Manaus, Amazonas, Brazil

E-mail: secretary@icfsi2007.com
www.icfsi2007.com

21-24 August 2007

TWHM2007 (7th Topical Workshop on
Heterostructure Microelectronics)
Chiba, Japan

E-mail: twhm@aecl.ntt.co.jp

www.twhm.net

26-30 August 2007

Optics & Photonics (including 7th International
Conference on Solid State Lighting)

San Diego, CA, USA

E-mail: jeannea@spie.org
www.spie.org/app/conferences

26-31 August 2007

CLEO/Pacific Rim 2007(The 7th Pacific Rim
Conference on Lasers and Electro-Optics)
Convention & Exhibition Center(COEX), Seoul, Korea

E-mail: cleo@cleo-pr2007.0org
www.cleo-pr2007.org

3-7 September 2007

22nd European Photovoltaic Solar Energy
Conference and Exhibition
Milan, Italy

E-mail: pv.conference@wip-munich.de
http://p12611.typo3server.info/7.0.html

6-9 September 2007

CIOE2007 (the 9th China International
Optoelectronic Exposition & Conference)
Shenzhen Convention & Exhibition Center (SZCEC),
China

E-mail: cioe@cioe.cn, nancy@cioe.cn
www.cioe.cn/en

www.semiconductor-today.com

9-13 September 2007

DRIP XII (12th International Conference on
Defects-Recognition, Imaging and Physics in
Semiconductors)

Berlin, Germany

E-mail: dripl2@mbi-berlin.de

www.dripl2.de

10-14 September 2007

13th International Conference on
II-VI Compounds

Jeju, Korea

E-mail: secretary@II-VI2007.or.kr
http://1i-vi2007.or.kr

16-21 September 2007

ICNS-7 (7th International Conference on
Nitride Semiconductors)

Las Vegas, NV, USA

E-mail: raabe@tms.org
www.tms.org/Meetings/specialty/icns

17-19 September 2007

Applications of High Power Semiconductor
Lasers (AHPSL) 2007

San Diego, CA, USA

E-mail: amueller@intertechusa.com
www.intertechusa.com/conferences

The Right Choice
The Intelligent Choice

Intelli

Intelligent Epitaxy Technology, Inec.

¢ Pure-Play Epi Foundry
+ Industry's First Production
1 x 4inch InP Epi
Capabhilities
., ¢ Real-Time In Situ Growth
”“ Sensor Technology
-+ Your Partner in Production
and Advanced Epitaxy

We supply the following best-valued epi wafers

GaAs-hased ( 7 x Ginch available)
-PHEMT (AlAs, InGaP Etch-stop)
-MHBT

-MHENT

InP-based

-HBT (C-doped, Be-doped, & GaAsSh)
-HEMT

-RTT RTD

Opto-electronics
-PIN (Gads, InP)
-Laser (Short to long wave, power, & VCSEL)
-AWIP
SIC
-GaN HEMT

P

1250 E. Collins Bivd. Richardsan, TX 75081
Tel; 972-234-0068 = Fax. 972-234-0068 « E-mail: info(@intelliepi.com = www.intelliepi.com
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