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p6 Freescale's CS-1 150mm GaAs fab
in Tempe, AZ, which the firm is to close
after failing to find a buyer.

p36 Cree has added to its existing
white XLamp XR-C LED with new blue,
green, amber, red-orange and red
versions to offer a full range of colors.

p55 A bar with ten terahertz lasers,
the first room-temperature electrically
pumped semiconductor sources of
coherent terahertz radiation.
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for lighting appli-
cations, including the 12mm= CBT-120
LEDs, which are available in single-chip
red, green and blue single-color versions.
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editorial

Rationalization
and restructuring

After consolidation over the last nine months between RFIC manufacturers
(with RF Micro Devices acquiring Sirenza Microdevices and Filtronic, and
TriQuint acquiring Peak Devices and lately WJ) and within RFIC makers
(with RFMD consolidating production test for high-volume cellular products
from Greensboro to its main test facility in Beijing), this issue sees further
restructuring by RFMD. After recording a second consecutive quarter of
lower revenues year-on-year and operating losses, RFMD has terminated
product development on wireless systems such as cellular transceivers
and put its GPS assets up for sale (see page 8). In addition to about 80 job
losses from production test in Greensboro, the restructuring is projected
to involve global staff cuts of about 350. However, while cutting back in
wireless systems, RFMD says that the cost-cutting measure represents a
focusing of investment on its core RF component and compound
semiconductor activities, which bodes well for wafer fab operations.

Unfortunately, RFIC maker Freescale Semiconductor Corp of Austin, TX is
cutting back on wafer fab activities in deciding to close its 'CS-1" 6-inch
GaAs fab in Tempe, AZ (see page 6). With sales hit by the waning mobile
handset market share of Motorola (see page 5) — from which Freescale
spun off in 2004 — the fab had been on sale since the firm sold its high-
volume GaAs-based RF power amplifier portfolio last October to Skyworks,
but a buyer could not be found.

In addition, Tyco Electronics is selling the RF component and subsystem
business of M/A-COM of Lowell, MA to UK defense firm Cobham (page 16).
Cobham says that it will divest the non-core, non-defense commercial part
of the business, which includes its GaAs RFIC and MMIC fabs. However,
given the “"encouraging level of interest expressed during the auction by
Tyco Electronics and some direct approaches received”, Cobham says it
expects the business to be divested "expeditiously”. So, it is to be hoped
that the GaAs fab operations, which have a pedigree of over 20 years
(incorporating the former ITT GaAsTEK) will not go the way of the Tempe fab.

In addition to the RFIC sector, the much-expected consolidation in the
optical communications component manufacturing sector may be starting
with the announcement on 16 May of a merger agreement between
Finisar Corp of Sunnyvale, CA and Optium Corp of Horsham, PA (page 47).
While the respective companies’ portfolios are to some extent comple-
mentary (combining Finisar's storage and data networking and Optium’s
telecoms and CATV strengths), Finisar’s chairman, president and CEO Jerry
Rawls acknowledges that consolidation in the optical space is long overdue
“given the scale required to be competitive in meeting global customer needs”.

So, while rationalization is perhaps needed in some industry sectors, the
result of restructuring activities such as those by Finisar/Optium should
hopefully yield businesses with stronger, more comprehensive portfolios.
Mark Telford, Editor (mark@semiconductor-today.com)
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North America FTTH connections double 1in last 12 months

Over the last year, the number of
homes in North America connected
via end-to-end fiber continued to
almost double, growing 97% from
1.48 million in April 2007 to 2.91
million now, according to a study
by RVA Market Research released
by the Fiber-to-the-Home (FTTH)
Council.

The study also shows FTTH net-
works now passing 11.8 million
North American homes, up from
8 million a year ago, and that the
overall 'take rate’ — the percentage
of those offered FTTH service who
decide to subscribe — went up for
the fourth straight six-month period.

In addition, the number of house-
holds receiving video services over
their FTTH connections continues to
increase sharply, with more than
1.6 million homes using video-
enabled FTTH.

"Fiber to the home providers are
going full speed ahead in their
efforts to deploy advanced fiber net-
works capable of delivering a new
generation of online services,” said
FTTH Council president Joe Savage.
"This survey shows that next gen-
eration broadband is here and now,
and that a growing humber of peo-
ple are deciding they have to have
fiber to keep up with the latest
Internet and video applications.”

"While we are pleased with the
continued high rate of growth,” he
added, "the FTTH industry will not
rest until we deliver direct fiber
connections to the other 90 million
North American households that
still don't have access to them.”

The study showed that Verizon,
having committed more than
$20bn to deploying its FiOS FTTH
service, continues to set the pace in
the number of connections, with
more than 70% of the North Ameri-
can total. However, the study also
showed growth in the number of
subscribers reported by other FTTH
service providers, including small
and medium sized telephone
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companies, municipal governments,
developers of planned residential
communities and cable television
companies.

Mike Render of RVA LLC, who
authored the study, noted that the
number of homes receiving 100
Megabit service — some 30 times
the speed of what is offered by most
cable and DSL Internet services
today — has risen to 17,000 from
12,000 a year ago. "The 100
megabit level of service is beyond

what most people would need or
use today, but it's interesting to
note that some FTTH providers do
offer it and that a fairly large num-
ber of subscribers have it already,”
he said.

The FTTH Council has urged
legislators and regulators to adopt
a "100 Megabit Nation” policy and
reduce barriers to next-generation
broadband deployment.
www.rvallc.com
www.fithcouncil.org
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News: Markets 5 \

Q1 mobile shipments rise a higher-than-expected 14%

Mobile device shipments rose a
higher-than-expected 13.7% vyear-
on-year to 289m units in Q1/2008
as operators and distributors con-
tinued to top up their inventories
after a particularly strong Q4/2007,
according to Jake Saunders, VP at
analyst firm ABI Research. How-
ever, Q2/2008 is likely to be softer
than in previous years, he cautions.

Shipment volumes in developed
markets have softened slightly due
to the credit crisis, but emerging
markets such as Asia-Pacific,

South America, and the Middle
East/Africa are yielding growth rate
percentages in the mid-20s.

Mobile devices have proved to be a
‘lifestyle necessity’ rather than a
mere luxury accessory. However,
the average selling price (ASP) has
shown comprehensive price erosion
for all manufacturers.

Nokia grew market share to 39.9%
while Samsung and LG rose to 16%
and 8.4%. Motorola continued to
lose share (falling 2.6% to 9.5%).
More surprisingly, Sony Ericsson
also lost market share (down to
7.7%). It may be that its Walkman
and CyberShot lineups are in need
of a substantial refresh, says ABI.

Additionally, WCDMA continues to
build momentum, with shipment
volumes up 44% year-on-year —
but no one should count out GSM,
says ABI, as GSM-enabled handsets
grew 17% in the quarter.

The market is still dominated by
the 'big five’ manufacturers, but an
innovative tier of manufacturers
(RIM, HTC, Apple) has been stirring
interest in smartphones. Also, MIDs
(mobile internet devices) only made
their debut |last year, but vendors
such as Lenovo, Aigo and Asus are
expected to drive growth rapidly.

"Mobile device shipment volumes
show no sign of abating in growth,
despite the uncertain economy,”
says research director Kevin Burden.
“"ABI Research expects 2008 to top
out at 1.28 billion devices shipped
(a 12% increase year-on-year) but
these volumes could be subject to
the overall global economic climate.

;i

www.semiconductor-today.com

Others 19%

Nokia 39.9%

SonyEricsson 7.7%

Samsung 16%

Mobile device market share in
Q1/2008 (source: ABI Research).

® According to market research firm
Strategy Analytics in its 'Q1 2008
Global Handset Market Share Update’,
mobile handset shipments grew 14%
year-on-year from 247m units in
Q1/2007 to 282m units in Q1/2008.
The growth rate is up from just 11%
in Q1/2007 and 12.3% in Q4/2007.
"Emerging markets in Asia and
Africa continue to surge, and they
are compensating for the sluggish
demand in developed regions of
North America and Western
Europe,” says analyst Bonny Joy.
“"Motorola, Sony Ericsson and
Apple suffered downturns,” adds
Strategy Analytics director Neil
Mawston. "Motorola and Sony Eric-
sson lost market share to rivals

with stronger handset portfolios,
such as LG and Samsung.”
Motorola’s market share has
slumped further from 12.4% in
Q4/2007 to just 9.7% in Q1/2008
and Sony Ericsson’s has fallen from
9.4% to 7.9%, while Samsung’s
has risen from 14.1% to 16.4%
and LG's from 7.2% to 8.6%.
Apple has been hit by stock-outs
in North America and lackluster
demand for ;
its overpriced Motorola’s
market share has
slumped further

Europe,” adds -y
Mawston. The from 12.4% in

firm’s market Q4/2007 to just
share fell for 9,7% in

the first time,
from 0.7% in Ql/ZDO_B and :
Sony Ericsson's

Q4/2007 to
0.6% in has fallen from

Q1/2008, as 9,4% to 7.9%
its shipments
fell sharply, from 2.3m units to 1.7m.
Also, 2008 is shaping up to be
the year of the Koreans, reckons
Strategy Analytics. Improved hand-
set portfolios enabled LG to grow at
almost four times the annual
industry average, while Samsung is
growing more than two times faster.
www.strategyanalytics.com
www.abiresearch.com

iPhone in
Western

Cell-phone shipments (in millions) and market shares.

Shipments Q1/07 Q4/07 2007 Q1/08 Change(y/y)
Nokia 91.1 1335 437.1 115.5 +27%
Samsung 34.8 46.3 161.1 46.3 +33%
Motorola 45.4 40.9 159.0 27.4 -40%

LG Electronics 15.8 2307 80.5 24.4 +549%
Sony Ericsson 21.8 30.8 103.4 223 +2%
Others 38.3 53.9 181.5 46.4 +21%
Total 247.2 329.1 11226 282.3 +14%
Share Q1/07 Q4/07 2007 Q1/08 Change(y/y)
Nokia 36.9% 40.6% 38.9% 40.9% +4.0%
Samsung 14.1% 14.1% 14.4% 16.4% +2.3%
Motorola 18.4% 12.4% 14.2% 9.7% -8.7%

LG Electronics 6.4% 7.2% 7.2% 8.6% +2.2%
Sony Ericsson 8.8% 9.4% 9.2% 7.9% -0.9%
Others 15.5% 16.4% 16.2% 16.4% +0.9%
Growth (y/y) 11.0% 12.3% 12.0% 14.2%
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‘ 6 News: Microelectronics

Freescale closing CS-1

Nasdaq stays
Kopin delisting

On 19 May, Kopin Corp of
Taunton, MA, USA, which makes
GaAs heterojunction bipolar tran-
sistor (HBT) epiwafers and liquid-
crystal CyberDisplays, received a
Nasdag Staff Determination letter
indicating that it is not in compli-
ance with Nasdag Marketplace
Rule 4310(c)(14) after failing to
file its first-quarter 2008 Form
10-Q financial report in time.

Kopin has delayed the filing
pending its review of a recently
filed Request for Mediation made
by a customer, a privately held
company based in the European
Union that has made claims
relating to certain representa-
tions and actions of an employee
of a Kopin subsidiary. Kopin is
currently conducting an investi-
gation relating to the claims.

Previously, Kopin received Nas-
dag notifications for failing to file
its Q3/2006 Form 10-Q, 2006
Form 10-K, and Q1, Q2 and
Q3/2007 Form 10-Q financial
reports. However, those delays
were due to an investigation into
the firm’s past stock option grant-
ing practices by a special inves-
tigative committee (appointed by
Kopin's board). The firm filed the
delinguent reports with the US
Securities and Exchange Com-
mission in mid-March, lifting the
threat of delisting.

The latest Nasdaqg Staff Deter-
mination letter threatened the
firm with delisting from The Nas-
dag Stock Market on 28 May. So,
Kopin appealed the determination
at a hearing before a Nasdaq
Listing Qualifications Panel.

On 29 May delisting was stayed
pending the final outcome of a
hearing scheduled for 17 July
before the Nasdaq Hearings Panel,
where Kopin must demonstrate
its ability to regain compliance,
as well as to sustain long-term
compliance.
www.kopin.com

Freescale Semiconductor Corp of
Austin, TX, USA says that, over the
next few months, it will close its
'CS-1" 150mm GaAs wafer fab in
Tempe, AZ.

The 38,000ft" fab started produc-
tion in 1991 and was one of the
first GaAs fabs to migrate from 4"
to 6" wafers. It makes mainly GaAs
power amplifier (PA) products for
cell-phone makers (predominantly
Motorola, which at one point
accounted for about 80% of
Freescale’s wireless IC revenues).

Freescale was formerly the
Motorola semiconductor products
sector (SPS) until being spun off in
2004. In late 2006, it was acquired
for $17.6bn by a private-equity
consortium led by the Blackstone
Group and The Carlyle Group, which
took the company private. The firm
has since been hit by declining sales
at both Motorola and US car makers
(for which it makes automotive ICs).
In 2007, revenues fell 10% to
about $5.7bn, and about 700 of the
firm's 23,000 workforce (in more
than 30 countries) were laid off.

Last October Freescale sold its
high-volume GaAs-based RF PA
business (including the PA designs,
intellectual property, inventory and
some equipment from the plant) to
GaAs component maker Skyworks

Solutions Inc of Woburn, MA. The
firm retained assets including the
buildings, property and some
equipment, and continued to oper-
ate the fab for relatively low-vol-
ume GaAs product lines. It
subsequently tried to sell the fab,
but no buyers materialized. "With
the amount of work we were doing
there, we couldn’t justify keeping it
open,” said Freescale spokesman
Rob Hatley. The remaining product
lines are now being outsourced to
foundry partners. The Tempe fab’s
100 or so staff will be offered sev-
erance packages or the opportunity
to apply for jobs at other Freescale
facilities, he added.

The firm’s R&D facilities in Tempe
are unaffected, Hatley says. The
closure leaves it with six silicon
wafer fabs: two in Austin, one in
Chandler, AZ, one in East Kilbride,
Scotland, UK, one in Toulouse,
France and one in Sendai, Japan.

Freescale has also been trying to
sell the East Kilbride 150mm silicon
fab since last fall. However, the firm
has now told the 1000 staff there
that a sale is unlikely, and it is
engaged in an open-ended "formal
consultation” with workers to con-
sider other options for the Scotland
operations, including closing them.
www.freescale.com

Hittite grows 19% year-on-year

For Q1/2008, Hittite Microwave Corp
of Chelmsford, MA, USA, which
designs and supplies RF, microwave
and millimeter-wave ICs, modules
and subsystems, has reported rev-
enue of $43.3m, up 19.2% on
$36.3m a year ago and 1.9% on
$42.5m last quarter.

Gross margin has fallen slightly
again, from 71.3% a year ago and
70.8% last quarter to 70.1%. Net
income was $13m, up from $12m a
year ago but down on $13.4m last
quarter. Nevertheless, total cash
and short-term investments rose
by $16.5m to $181.2m during Q1.

"During the quarter we introduced
our 17th product line, launched 12
new products and published our
13th annual designers’ guide,” says
chairman & CEO Stephen Daly.

For Q2/2008, Hittite expects slight
rises in both revenue (to $44-45m)
and net income (to $13.2-13.6m).
® To offset share dilution due to
equity-based awards since its IPO in
2005, Hittite's board has authorized
a program to repurchase up to 1.7m
shares over three years, as well as
offsetting future equity grants with
additional stock repurchases.
www. hittite.com
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‘ 8 News: Microelectronics
RFMD halts cellular transceiver
development; selling GPS unit

Following the March quarter’s $31.6m
operating loss, RFMD is focusing
investment on core RF components
and compound semiconductors —
e.g. front ends and other components
in its Cellular Product Group (CPG)
and high-value RF components in its
Multi-Market Products Group (MPG)
— by eliminating all product devel-
opment expenses related to wire-
less systems, including cellular
transceivers and GPS solutions.

RFMD will still fully support current-
generation cellular transceivers either
in production or starting production
(Polaris 2, Polaris 2 Radio Module,
Polaris 3 and Polaris 3 Silver), and
expects these products to con-
tribute significant operating profit
and cash flow over their multi-year
product life-cycles. The firm antici-
pates revenue growth in cellular
transceivers in fiscal 2009, with
revenue continuing into fiscal 2010.

However, RFMD is engaged in dis-
cussions with strategic and financial
buyers for some of its wireless
systems assets (GPS).

The restructuring is projected to
involve cutting global staffing by
about 350 and incur $40-50m in
charges over the next two quarters.

However, it should eliminate $75m
in annual product development costs
this fiscal year (starting in the June
quarter, with the full benefit to be
realized in the December quarter).
Ceasing wireless system product
development should unleash the
value of RFMD’s very profitable core
RF components business, highlighted
by CPG’s cellular front ends and
other cellular components and
MPG’s multi-market RF, microwave
and millimeter-wave components,
says president & CEO Bob Brugge-
worth. "Our RF components business
consistently generates superior prof-
itability and financial returns in excess
of our cost of capital. We are increas-
ing our focus on this core business
and deploying the full force of our
assets and resources behind it.”
"These strategic actions will enable
RFMD to deliver more predictable
financial results and substantially
higher profitability,” says Brugge-
worth. "We are investing in growing
markets where we have a demon-
strated track record of success.”
Compared to transceiver modules
incorporating components fabricated
in CMOS silicon and SiGe, RFMD
projects materially higher prof-

itability from focusing on compound
semiconductors and RF components,
where it claims to be the established
industry leader. "We believe RFMD
is positioned for the largest increase
in profitability in our company's
history,” Bruggeworth says.

“"We will measure our progress
using operating income and return
on invested capital (ROIC) as key
performance metrics,” he adds.
“"We currently expect at least 10%
non-GAAP operating income and
double-digit ROIC by the end of the
calendar year,” says Dean Priddy, CFO
and corporate VP of administration.
“In conjunction with our share repur-
chase program [including 30 million
during the quarter], these actions
demonstrate RFMD’s commitment
to improving shareholder value.”

"While this is a difficult decision
because of the impact on employees,
these actions are the result of a com-
prehensive strategic review, including
extensive market analyses and dis-
cussions with key customers and
channel partners,” says Bruggeworth.
“"We are confident the steps we have
taken will increase shareholder value
and provide significant long-term
benefits to our global customers.”

FSK transceiver launched for 2.4GHz ISM-band

RFMD is sampling the ML2726 low-
power, low-IF, frequency shift key
(FSK) transceiver, for operation in
the license-free 2.4GHz industrial,
scientific and medical (ISM) band.
The FCC part-15 compliant refer-
ence design enables consumer
product OEMs to quickly bring to
market products with wireless data
connectivity for multiple applications.
The RF transceiver integrates a
sigma-delta fractional-N synthesizer,
voltage controlled oscillator (VCO),
upconversion and downconversion
mixers, data slicer and transceiver

configuration registers in a 7mm x
7mm x 1mm, 32-pin TQFP package.
By offering a ‘'market-leading” 2Mb/s
data transmission rate, the ML2726
minimizes average power consump-
tion, yielding longer battery life.
It also incorporates self-alignment
of the low-IF receiver and phase
locked loop (PLL) detection and
control, easing implementation and
eliminating the cumbersome mass-
production tuning process of com-
peting transceivers, RFMD claims.
Features include: closed-loop
transmit FSK modulation; analog

and digital data output; digital
transmit data input; digital received
sighal strength indication (RSSI)
output; integrated power regulation
enabling 2.7-4.5V operation; and
-81dBm sensitivity at 0.1% BER.
“The highly specialized wireless
data markets, such as meter read-
ing and wireless game controllers,
demand a high level of support
and component flexibility to meet
their individual application needs,”
says Alastair Upton, general man-
ager of RFMD’s Broadband and
Consumer business unit.
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News: Microelectronics

Drop in Polaris 2 transceiver
sales hits RFMD’s profit

Including a partial quarter of
results from Filtronic Compound
Semiconductors Ltd (acquired on
29 February), for its fiscal Q4/2008
(to 29 March) RF Micro Devices Inc
of Greensboro, NC, USA has
reported revenue of $221.9m,
down 13.7% on $257.3m a year ago
and 17.2% on last quarter’s $268.2m.

Of total revenue, 23% ($51m) came
from the Multi-Market Products Group
(MPG, up $35.4m on last quarter)
and 77% ($171m) came from the
Cellular Product Group (CPG, down
from $232.8m last quarter).

Consistent with guidance provided
at the end of January, revenue
reflected relative strength in MPG
(with diversification efforts paying
off as RFMD launched multiple
high-value products for a customer
list of thousands) and a mid-quar-
ter rise in demand for GSM/GPRS
cellular front ends, related mainly
to starting high-volume shipments
to a top-five handset OEM that is

ramping up a major new handset
platform (so RFMD is now shipping
in production volumes to all top-
five handset OEMs). RFMD experi-
enced increased design activity and
estimates channel inventory levels
have improved significantly, espe-
cially in Asia. "We experienced a
rebound in demand among multiple
handset customers based in China,”
says president and CEO Bob
Bruggeworth.

Nevertheless, gross margin has
fallen from 35.2% a year ago and
26.2% last quarter to 25.7%. Also,
despite $7m in annualized operat-
ing expense savings (in line with
the previously identified 'hard syn-
ergies from the Sirenza Microde-
vices acquisition), operating loss
was $31.6m (compared to $24.4m
last quarter and a profit of $21.4m
a year ago).

For the June quarter, RFMD expects
revenue to rise just 4-10% sequen-
tially to $230-245m, reflecting sig-

nificantly reduced transceiver rev-
enue at the firm’s largest Polaris 2
customer. However, CPG cellular
front-end revenue should rise
10-15% sequentially, with Polaris 3
revenue driven by new and existing
handset models. "We are positioned
for cellular front-end market share
gains at additional top-five OEMs as
new handsets commence production,
including a popular music phone for
EDGE networks and a highly antici-
pated WCDMA handset manufac-
tured by a Korea-based OEM,” says
Bruggeworth. MPG is currently
booked for sequential revenue
growth of 15-20% due to strength
in wireless infrastructure, CATV
amplifiers, wireless LAN front ends,
RF components for point-to-point
digital radio applications and stan-
dard (catalog) RF components, and
is on target for $250m in fiscal 2009
(during which RFMD will release
more than 100 new products).
www.rfmd.com

RFMD launches 2.4GHz to 5.8GHz frequency transverter

RFMD has launched the ML5825
frequency transverter, which is
designed to upconvert transmitted
2.4GHz signals to 5.8GHz and
downconvert received 5.8GHz
signals to 2.4GHz. It is specifically
optimized for streaming video
applications.

RFMD says that the addition of
frequency translation functionality
to a pre-existing 2.4GHz ISM band
radio allows original equipment
manufacturers to quickly bring to
market products for operation in
the 5.8GHz ISM band, including
digital cordless phones and custom
wireless data systems, such as
streaming audio and video
appliances.

On a single die, the ML5825
incorporates a voltage controlled

www.semiconductor-today.com

oscillator (VCO), phase locked loop
(PLL)-based synthesizer, low-noise
amplifier (LNA), receive and trans-
mit bandpass filtering and mixers,
and a transmit pre-driver. By offer-
ing a digitally controlled 18dB gain
step, the ML5825 allows radio
designers to optimize third-order
input intercept point (IIP3) per-
formance and noise figure based
on specific application needs, says
the firm. Additionally, the ML5825
offers a low-power standby mode
of 10 microamps.

"The movement of many data
communications systems to the
5.8GHz ISM band presents an
opportunity to leverage the exist-
ing system design know-how
accumulated from 2.4GHz prod-
ucts,” says Alastair Upton, general

manager of RFMD's Broadband
and Consumer business unit. "The
ML5825 gives OEMs the ability to
rapidly bring new 5.8GHz products
to market with low risk and a
reduced total cost of implementa-
tion."
The ML5825 features:
® input voltage operation from
2.8V to 3.6V;
® selectable transmit output
power;
® 4dB noise figure in high-gain
mode:
® -14dBm IIP3 in low-gain mode;
® integrated VCO/PLL spurious
content -60dBc or better.
Available in @ 4mm x 5mm x
0.9mm, 28-pin QFN package, the
ML5825 is priced at $1.46 each in
guantities of 10,000 units.
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Skyworks exceeds $200m
quarterly revenue guidance

For its fiscal Q2/2008 (to 28 March),
Skyworks Solutions Inc of Woburn,
MA, USA, which manufactures
linear products, power amplifiers,
front-end modules and radio
solutions, has reported revenue of
$201.7m, ahead of the $200m
guidance and much better than
market seasonality (up 12% on
$180.2m a year ago).

Gross margin rose for a fourth
consecutive quarter, from 38.3% to
40.3%. Net income has grown from
$12.2m a year ago to $16.7m.
During the quarter, Skyworks gen-
erated $40m of cash flow from
operations.

“Skyworks delivered a solid quarter
of profitable growth through
increasing diversification and market
share gains,” says president and
CEO David 1. Aldrich. "Our results
demonstrate the strength of
Skyworks” business model and
progress towards realizing our

vision of enabling mobile connectiv-
ity in an increasingly diverse set of
markets. To that end, we continue
to leverage our technical expertise
in analog and RF design to solve
increasingly complex customer
requirements through product
innovation and manufacturing
scale,” he adds. "This technological
and operational differentiation is
positioning us to outperform the
analog semiconductor industry.”
During the quarter, Skyworks
launched low-power RF solutions
for industrial, scientific and medical
bands; captured key design wins
for special mobile radio, RFID,
meter reading and industrial con-
trol applications; supplied wireless
module provider Siemens with
radio solutions for machine-to-
machine applications (including
transportation logistics, traffic sys-
tems and vending management);
supported Samsung’s award-win-

ning FEMTO cell base-stations with
RF systems; ramped multimode
Intera front-end modules (FEMs)
across all tier-one handset OEMs as
well as two leading smartphone
suppliers; introduced the industry’s
first FEM for 3.9G/long-term evolu-
tion (LTE) applications; unveiled
new high-efficiency linear power
amplifiers for WCDMA handsets;
increased shipments of GPRS FEMs
for system-on-chip (SoC) architec-
tures: and won LG Electronics’
2007 Best Supplier Award.

"Based on continued end-market
diversification and new product
ramps at leading handset customers,
we are experiencing healthy
demand and accelerating growth,”
says VP and chief financial officer
Donald W. Palette. For its fiscal
Q3/2008, Skyworks forecasts rev-
enue of about $210m (up 4%
sequentially and 20% year-on-year).
www.skyworksinc.com

Kopin grows III-V product revenues 33% year-on-year

For Q1/2008, Kopin Corp of Taunton,
MA, USA has reported revenue of
$29.2m, up slightly on last quarter’s
record of $28.9m. This is also up
61% on $18.1m a year ago
(CyberDisplays up 89% from $9m
to $17.1m; III-V products up 33%
from $9.1m to $12.1m).

“In our III-V business, our strategy
to improve efficiency, quality and
cost by significantly expanding our
6" HBT wafer capacity drove strong
year-over-year performance in the
quarter,” says president and CEO
Dr John C.C. Fan.

Net income was $1m, compared
with a net loss of $3.3m a year ago.
"Our bottom line improved as a
result of a favorable sales mix
during the quarter which featured
the sale of higher-margin products,”
Fan adds. Q1/2008 was also favor-

ably impacted by lower bad debt
expense of about $270,000 and
foreign exchange gains of about
$400,000 (partially offset by higher
expenses of about $225,000 asso-
ciated with Kopin's 2006 and 2007
US Securities and Exchange
Commission filings).

In April, Kopin extended its HBT
purchase and supply agreement
with long-term customer Skyworks
Solutions Inc of Woburn, MA to
fulfill all of its 4" and most of its 6"
HBT wafer requirements through
July 2010. To accommodate III-V
product demand, Kopin recently
completed the installation of three
new MOCVD reactors, boosting its
capability for processing 6" GaAs
wafers for HBTs used in both
power amplifiers and new wireless
and optoelectronic applications.

“"We are optimistic that our
momentum will continue in the
quarters ahead,” Fan says, high-
lighting longer-term opportunities
for ITI-V products in areas such as
solar cells and wireless broadband.
“"We have installed new capacity
and capability for all of our product
lines and we are actively improving
the performance of our products as
well as developing exciting new
products,” he adds.

Despite seeing some indications of
a softening in the consumer
electronics market segment, based
on strength in other market seqg-
ments Fan believes that Kopin is on
track to achieve its revenue
guidance of $105-115m for 2008
(up 7-17% on 2007’s revenue of

$98.1m).
www.kopin.com
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Anadigics sales rise 10% to a

record $74.4m, up 50% annually

For first-quarter 2008, Anadigics Inc
of Warren, NJ, USA has reported its
12th consecutive quarter of rev-
enue growth, to a record $74.4m.
This is up 10% on the $67.6m in
the seasonally strong last quarter
and up 50% on $49.6m a year ago.
It is also well above February’s
forecast of $68-70m, due to
stronger-than-expected revenue in
3G, CATV set-top box and cable
infrastructure. In particular,

set-top box revenue rose 10.2%
sequentially, while CATV infra-
structure revenue fell less than
expected.

Wireless revenue was $51.2m
(up 21.1% sequentially and 105%
year-on-year), with 3G comprising
98% of wireless revenue (up from
77% a year ago). EVDO ($15.8m)
represented 31.5% of 3G revenue.

Broadband revenue was $23.2m
(down 8.5% sequentially and 5.8%
year-on-year). The top customers
included Samsung, Intel, LG
Electronics and Walway.

After expecting lower CATV infra-
structure revenue and hence an
unfavorable shift in product mix
(and despite increased investments
in manufacturing), gross margin
unexpectedly rose, from 36.1%
last quarter to 36.8%. This was due
to higher-than-expected absorption
rate coverage on fixed overhead in
manufacturing as well as the
deferral of certain fab personnel
recruitment into Q2/2008.

However, since Anadigics has
focused product development and
marketing on advanced 3G EDGE,
WEDGE, wideband, CDMA, HSPA
and CDMA-EVDO technologies,
3G wideband CDMA EDGE products
are ushering in higher gross margins,
points out president and CEO
Dr Bami Bastani; "it is not just
broadband product mix that
enhances our gross margin now,”
he adds.

Net income was $3.9m, an
improvement from $2.9m the prior
guarter and a net loss of $1.2m
a year ago. During the gquarter,
cash balance fell from $176.8 to
$166.5m. Capital expenditure
spending was $21m, and deprecia-
tion was $3.2m.

“"Anadigics performance in the first
quarter exemplifies our commit-

ment to our : ]
business execu- Lt IS not just

tion strategies,” broadband
says Bastani. product mix

"We continued
e—_ that enhances

increasing Oour gross
manufacturing margin now
output and

manufacturing capacity.” The firm
reckons this should occur through:
® fab output reaching full capacity
in second-half 2008;

@ flexible wafer capacity being
added through developing foundry
relationships (this is currently
underway, with product shipments
expected by Q4/2008); and

® completing the build-out of
Anadigics’ new fab in Kunshan,
China (which is due to come online
in second-half 2009).

"We continue to implement our
market-share expansion plans and
have created deeper relationships
with our customers and suppliers,”
Bastani adds. New product
launches during the quarter
included the ACA2604 RF amplifier
for fiber-to-the-home (FTTH)
applications in late February (see
March issue, page 8) and the new
AWT6309 linear power amplifier for
AWS and KPCS CDMA/EVDO mobile
equipment at the beginning of April
(see April issue, page 8).

"Qur business outlook remains
positive,” says executive VP and
chief financial officer Tom Shields.
With CATV infrastructure on track
to resume growth in Q2/2008,

Anadigics expects a 13th consecu-
tive quarter of revenue growth to
$77-79m (up 4-6% sequentially
and up 43-47% from $53.9mon a
comparable basis year-on-year).
"We remain optimistic about the
growth oppor-
tunities in our
industry as a
whole,” says
Bastani. "The

Capacity and

market demand
for the industry
will be at a tight

power ampli-
fier marketis Dalance as the
in a new demand for
phaseof ~ zdvanced
growth, with tinl
3G requiring MY th € power
multiple amplifiers for
amplifiers and 3G and Wi-Fi
Wi-Fi provid- cpallenge the
ing a second s
engine for available
growth,”he  capacity,
adds, citing reckons
Strategy Ana- ;

a9y Bastani

lytics” market
forecast that
the gallium arsenide IC market will
exceed $5bn by 2012. "We are
building our company as a major
player to secure healthy market
share of that business,” Bastani
says. We are equipped to achieve
these goals, as we are on track
with our capacity additions in New
Jersey, our foundry developments
in Asia [with 10-20% being the
right mix in terms of dependence
on foundries], and our building
construction in China,” he con-
cludes. Total capital expenditure
should be about $50m in 2008.
"We believe, for the foreseeable
future, that capacity and market
demand for the industry will be at a
tight balance as the demand for
advanced multiple power amplifiers
for 3G and Wi-Fi challenge the
available capacity,” reckons
Bastani.
www.anadigics.com
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Anadigics launches dual-band HELP3 PA for EGSM

Anadigics Inc of Warren, NJ, USA
has launched the AWT6224
dual-band HELP3 power amplifier
(PA) module, which is designed
specifically for use in 3G dual-band
handsets for EGSM network
deployments worldwide (especially
Europe).

The |latest member of Anadigics’
rapidly growing family of WCDMA
power amplifiers, the AWT6224 PA
is a dual-band module that sup-
ports both IMT (UMTS$2100) and
EGSM (UMTS200) band operations,
and is designed to meet the
requirements for WCDMA and HSPA
operation with Qualcomm’s latest
chipsets.

The power amplifier incorporates
Anadigics’ proprietary HELP3
technology without the use of an
external DC-DC converter, reducing
the number of external components
required for an efficient design.
This reduces average current
consumption by 75% and provides
up to 25% increased talk time in
3G handsets, the firm claims.

It also includes a built-in voltage
regulator and CMOS-compatible
logic controls.

"Our new AWT6224 PA delivers
the 3G HSPA performance required
by two European bands in a single
3mm x 5mm package,” explains

o

AWT6321

L .
lllllll

Anadigics’ AWT6321 dual-band
power amplifier, now being used in
LG Electronics’ new Voyager touch-
screen multimedia phone.

Ali Khatibzadeh, senior VP and gen-
eral manager of Wireless Products.
"Its smaller size reduces the RF
board area required for multi-band
phone designs utilizing Qualcomm’s
latest generation chip-sets.”

Like the AWT6281 linear PA
launched in late April for EGSM, the
AWT6224 incorporates Anadigics’
proprietary InGaP-Plus technology
for reliability, temperature stability
and ruggedness.

Priced at $3.07 each in 1000-unit
quantities, the AWT6224 is sampling
now, with volume production
scheduled for the end of Q2/2008.

® Anadigics is shipping production
volumes of its AWT6321 dual-band
PA, which is based on InGaP HBT
MMIC technology, for use in LG
Electronics’ new Voyager touch-
screen multimedia phone (available
through Verizon Wireless).

The first handset with both an
interactive 2.8" touch screen and a
QWERTY keyboard with widely
spaced keys for easy messaging,
Voyager provides VCAST Mobile TV
and full HTML Internet browsing.

Anadigics’ EV-DO HELP2 PA mod-
ule enabled LG to design a more
power-efficient phone that can pro-
vide not only enhanced multimedia
and data services but also longer
talk and multimedia playback times.

Through selectable bias modes,
the AWT6321 achieves optimal effi-
ciency across different output
power levels, specifically at low-
and mid-range power levels where
the PA typically operates, dramati-
cally increasing handset talk time
and standby time. The AWT6321's
built-in voltage regulator eliminates
the need for external switches,
Also, the 3mm x 5mm x 1mm SMT
package incorporates matching
networks optimized for output
power, efficiency and linearity in a
50Q system.
www.anadigics.com

Linear PAs for CATV set-top boxes and distribution systems

Anadigics has launched its
ABA3101 and ABA3115 balanced
low-noise linear power amplifiers
(PAs), which are designed to gen-
erate exceptional signal integrity in
CATV set-top box, distribution and
drop applications.

"As demands on cable TV systems
continue to increase, Anadigics’
strateqgy is to provide equipment
designers with a variety of PA solu-
tions based on a common plat-
form, to allow greater design
flexibility while reducing produc-
tion costs,” says Ron Michels, sen-
ior VP and general manager of
Anadigics’ broadband business.

www.semiconductor-today.com

The ABA3101 is a +8V supply
design that delivers +34dBmV per
channel of highly linear output
power, together with 12dB of RF
gain. Housed in a thermally
enhanced package, it maintains
composite second order (CSO) and
composite triple beat (CTB) distor-
tion products below -69dBc, and
provides a typical noise figure of
less than 3.2dB across the 1GHz
CATV band.

The ABA3115 operates from a +5V
supply to provide +25dBmV per
channel of linear output power and
15dB of RF gain. Operating at up
to 870MHz, the GaAs IC maintains

CSO and CTB distortion products
below -70dBc, and provides a typ-
ical low noise figure of 2.7dB. It also
incorporates a shutdown feature
under logic control, whereby power
consumption is reduced to 15mW.

The ABA3101 and ABA3115, as
well as the previously released
ABA3100, ADA10000 and
ADA10001, are each housed in a
16-pin surface-mount package,
providing a common platform for
CATV product designers.

The ABA3101 is available at $6
each in quantities of 3500 units
and the ABA3115 is available at
$5.60 each for 3500 units.
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WJ launches 5V gain
block amplifier

W1 is sampling the |latest addition
to its WIA family of +5V active bias
InGaP/GaAs HBT gain block amplifiers.
The WJA1021 is claimed to be one of
the first 5V gain block amplifiers (not
requiring any external matching
components) that offers +37dBm
QIP3 at 2GHz in a lead-free/RoHS-
compliant industry-standard SOT-89
SMT package (using NiPdAu plating
to eliminate any tin whiskering).

The new device is suited to general-
purpose high-linearity broadband
applications at 50-4000MHz (e.q.
wireless technologies such as multi-
carrier GSM, PCS, CDMA, W-CDMA,
WiBro and WIMAX, repeaters, BTS
transceivers, and RFID). With this
new addition, the WJ]A family has a
more complete selection of cascad-
able gain blocks offering a wide
variety of performances that
complement different gain, OIP3,
and Icc levels, says the firm.

The WJA1021 has been optimized
internally to offer high-linearity per-
formance at 1.9GHz, while drawing
very low current. At 1.9GHz, the
WJA1021 typically provides 17.5dB
gain, +37.5dBm OIP3, and +19dBm
P1dB compression point, drawing
only 90mA of current from a 5V
supply. It also works in the 900MHz
cellular band with 18.5dB gain,
+40dBm OIP3, and +20dBm P1dB.

The WJA1021 consists of Darling-
ton-pair amplifiers and is internally
matched to 50€2. An internal active
bias is designed to enable stable
performance over temperature and
allow for operation directly from a
+5V supply voltage. Only DC block-
ing/bypass capacitors and a bias
inductor are needed for operation.

“The WJA1021 design incorporates
an internal active bias to ensure ease
of application implementation and
stable performance,” says Rufino
Olay, director of worldwide market-
ing. "This dynamic range amplifier
gives design engineers the flexibility
to meet the complex requirements
of wireless infrastructure appli-
cations in a cost-effective manner.”
WWW.Wj.com

Military/network R&D

costs hit TriQuint profit

For Q1/2008, TriQuint Semiconductor
Inc of Hillsboro, OR, USA has
reported revenues of $111.1m, up
slightly on $110.6m a year ago but
down 149% on last quarter’'s $128.5m.

Of total revenue, handsets
accounted for 50%, networks 38%
and military 12% (compared to
53%, 36% and 11% last quarter
respectively, indicating a further
shift from handsets to networks).

Of handset revenues, CDMA
accounted for 39%, GSM 34%,
WCDMA/EDGE 21%, and
WLAN/other 6% (compared to
30%, 47%, 21% and 2% last quar-
ter respectively, indicating a shift
away from GSM and a rise in WLAN
applications).

Of network revenues, base-station
products accounted for 33%,
broadband (WLAN) 24%, standard
products 20%, broadband (optical)
12%, broadband (cable) 6% and
groundstation (including satellite) 5%
(compared to 42%, 13%, 23%, 8%,
5% and 9% a year ago, respectively,
showing growth in WLAN).

"While revenue was seasonally
down, we achieved better-than-
expected earnings on strong
gross margin performance,” says
president and CEO Ralph Quinsey.
Gross margin of 34.6% is down
from 36.7% last quarter, but up
from 31.1% a year ago.

Net income was just $4.5m, down
from $6.4m a year ago and $13.8m
last quarter. Nevertheless, during
the quarter, cash and cash equiva-
lents grew by $15.9m to $219.4m.

The drop in profits has been
driven by operating expenses rising
21% from $29.5m a year ago to
$35.8m, and R&D spending rising
almost 40% from last year's
$14.3m to $19.9m as TriQuint has
been developing products for the
military and networking markets
(since TriQuint has gained market
share in cell phones through integ-
rating parts into a module, it is now

extending that strategy into other
markets).

During the quarter, TriQuint
launched the TQP13N (a high-per-
formance/low-cost GaAs process
for millimeter-wave applications)
and ramped IEEE 802.11n wireless
LAN (WLAN) module platform pro-
duction to high volume. It will also
ramp 3G Tritium modules to high-
volume production in Q2/2008.

"I expect healthy revenue growth
in the second quarter as we con-
tinue ramping our new WLAN and
3G products to high-volume pro-
duction,” says Quinsey. "We are

implement- . .

ing targeted SINce TriQuint
capacity has gained
Expansions  market share in
iIn Oregon i bhones

[the firm’s CeiLp

6" GaAs through

wafer fab]  jntegrating parts
;E %f}f;a into a module, it
assembly 1S Now extending
plant] to that strategy into
support other markets
anticipated

customer demand for our new
products,” he adds.

For Q2/2008, TriQuint says it is
88% booked and expects revenue
of $130-135m (rebounding by
17-22%

from 04, !Jrellmln_ary
and up from Integration
$113.8m  efforts for W]
lastyear),  are underway
excluding

partial-quarter results from the
$72m acquisition of W] Communi-
cations Inc of San Jose, CA, USA
(announced on 9 March), which
designs and supplies GaAs-based
RF products for wireless infrastruc-
ture, RFID and WiMAX markets.
“Preliminary integration efforts for
W] Communications are underway,”
Quinsey concludes.
www.triquint.com
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TriQuint ships MMICs to Lockheed for battlefield radar

TriQuint has begun shipping produc-
tion GaAs MMICs to Lockheed Martin
Radar Systems for the manufacture
of EQ-36 Counterfire Target Acquisi-
tion Radars being developed for the
US Army. TriQuint devices are being
used as chipset components in the
new phased array radar, which is
designed to identify, track and help
neutralize threats posed by mortars,
artillery and missiles under rapidly
changing battlefield conditions.

The new devices are the latest
products to be developed for
Lockheed Martin Corp in a relation-
ship that has also included work on
radar programs for ship-borne and
aircraft systems, according to
TriQuint’s director of Military Prod-
ucts Marketing, Dr Gailon Brehm.
The die-level products in Lockheed'’s
transmit/receive (T/R) modules will
support the initial production of five
mobile systems being developed
along an aggressive timetable.

Lockheed Martin demonstrated a
fully operational prototype of the
EQ-36 Counterfire Target Acquisition
Radar at last October’s Association
for the United States Army (AUSA)
2007 exposition. Lockheed Martin
Radar Systems’ VP Carl Bannar sub-

sequently said that the firm was on
the ‘fast track’ to design and produce
the system, having rolled out a field-
tested, operational prototype within
nine months. The first completed
radar is expected to be delivered to
the US Army by mid-2009,

The new phased array system (the
US Army’'s Enhanced AN/TPQ-36
radar) contains T/R modules

described by —_—
Lockheed Martin Additional

as being atthe TriQuint
heart of the com punents
overall system. are being

"We've enjoyed ¢
the challenging Feviewed for

work of optimiz- use in other

ing TriQuint’s

advanced MMICs phEISE_E of the
for Lockheed on-going
Martin’s T/R program

modules,” says
Brehm. "TriQuint has been a consis-
tent technology leader in developing
amplifiers and related devices for
phased array radar systems and it's
gratifying to see us extend such
leadership into battlefield radars.”
The new EQ-36 Counterfire Target
Acquisition Radar is advanced com-
pared to battlefield radars currently

deployed, which include TPQ-36
and TPQ-37 systems dating back to
the Cold War era. A key difference
in the new EQ-36 system is its
ability to rotate, offering a 360° view
that enables operators to more
easily and rapidly identify hostile
mortar, artillery and missile fire.
Threats from any direction can
therefore be detected and the
danger neutralized more quickly
than before.

TriQuint is now in its initial produc-
tion phase for the EQ-36 program,
which will deliver devices through-
out a multi-year cycle. Lockheed
Martin indicated last October that
its first five production units were
part of a contract worth about
$120m awarded by the US Army.
While fulfilling its contract for MMIC
products, additional TriQuint
components are being reviewed for
use in other phases of the on-going
program, Brehm says. "Our prod-
ucts’ performance has earned
TriQuint an important role in the
program and we look forward to
other opportunities to work with
Lockheed Martin Radar Systems.”
www.lockheedmartin.com/
capabilities/sfc/radar_systems

WJ’s losses still rise, despite
increasing gross margin

For Q1/2008, W] Communications
Inc of San Jose, CA, USA, which
designs and supplies GaAs-based
RF products for wireless infrastruc-
ture, RFID and WiMAX markets,
has reported revenue of $10.3m.
This is down slightly on $10.6m
last quarter and down on $10.8m a
year ago.

"Our first quarter was highlighted
by our first two production orders
for our MCM [ multi-chip module]
chipset targeted at the TD-SCDMA
rollout in China,” says WJ's
president and CEO Bruce Diamond.

Gross margin has risen from
44 .3% a year ago and 44.8% last
quarter to 45.2%.

www.semiconductor-today.com

However, though down from
$4.4m a year ago, net loss has
risen from $738,000 last quarter to
$2.9m. This included $1.2m in
expenses related to the agreement
of 9 March for RF front-end compo-
nent maker TriQuint Semiconductor
Inc of Hillsboro, OR, USA to acquire
W] for $1 per share ($72m in
total).

"We believe the enhanced scale
that will result from the TriQuint
transaction will lead to a greater
level of market penetration for
many of the innovative products
that W] has produced over the last
several years, says Diamond.
WWW.W].com

IN BRIEF

WJ stockholders
approve .‘:l(_‘.qlllSlthII
by TriQuint

A special meeting of stockholders
of W] Communications on 22 May
approved the firm’s merger with
TriQuint Semiconductor Inc
(agreed on 9 March).

TriQuint has therefore completed
the acquisition of all outstanding
WJ shares, which have been
converted into the right to
receive $1 per share.

W1's common stock has now
ceased trading on the NASDAQ
Global Market, and the firm has

become a subsidiary of TriQuint,
with 132 W] staff transferring.
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M/A-COM’s GaAs fab to be
divested by new owner Cobham

Tyco Electronics has agreed to sell
the RF components and subsys-
tems business of M/A-COM Inc of
Lowell, MA, USA to UK defense firm
Cobham plc for $425m. The acqui-
sition is expected to complete in
second-half 2008.

Microwave Associates was estab-
lished in 1950 in Boston, MA to
provide magnetrons to the US Army
Signal Corps, and in 1978 became
M/A-COM to reflect growing
involvement in the communications
market (wireless telecoms and
private land-mobile radio).

For the year to end-September
2007, M/A-COM generated operat-
ing profits of $37.9m on revenue of
$477.7m. Comprising just under
40% of revenue, M/A-COM’s
Aerospace & Defence (A&D)
business designs and manufactures
RF and microwave subsystems and
components, and is complementary

to Cobham’s Defence Electronic
Systems business.

Cobham says that the remainder
(the non-defense commercial busi-
ness) will be run outside of its oper-
ating divisions as non-core to its
strategy and therefore held as an
asset for resale.

M/A-COM has over 20 years expe-
rience of manu-

facturing GaAs Cobham
monolithic expects that
microwave M/A-COM'’s
integrated cir- NEAT—

cuits (MMICs),

including business can
acquiring GaAs be divested
MMIC maker

expeditiousl
ITT GaAsTEK of P y

Roanoke, VA in 2000, where
8000ft” of cleanroom space adds to
M/A-COM's 24,000ft* wafer fab
space in Lowell for manufacturing
GaAs MESFETs, pHEMTs and silicon

LDMOS. Products include ICs,
power transistors and diodes for
wireless communications and
industrial/military and consumer
applications, infrastructure/compo-
nents for wireless applications such
as cellular base-stations and
WIiMAX infrastructure using RF,
microwave and semiconductor-
based components, and RFID com-
ponents for inventory management
and asset tracking applications.
Cobham expects that M/A-COM’s
commercial business can be
divested expeditiously for a value
that supports its business case for
the A&D acquisition, given the
“encouraging level of interest
believed to have been expressed
during the auction by Tyco Elec-
tronics and some direct approaches
received”.
WWW.macom.com
www.cobham.com

SPDT switches for WiMAX and WLAN applications

Tyco Electronics has launched a
new dual SPDT switch die for
broadband applications that
require high linearity, low insertion
loss and high isolation. The M/A-
COM MASW-008206-000DIE is
intended for 802.11a, 802.11b/g,
PC Card and access point appli-
cations and is optimized for
2.4GHz as well as 5.8GHz oper-
ation. With its low leakage current,
the chip maximizes system linear-
ity performance while reducing DC
power consumption, the firm
claims.

"This new switch is designed to
exceed the needs of our WiMAX
customers while providing com-
petitive prices for cost-sensitive
and space-constrained appli-
cations,” says product manager
Mike Arrigo.

The new switch is suited to

802.11b/g applications with a 3V
bias and is designed to have a low
typical insertion loss of 0.7dB at
2.4GHz while achieving an isola-
tion of 28dB and P1dB of
28dBm.Typical insertion loss at
5.8GHz is 0.9dB with an isolation
of 25dB and P1dB of 28dBm. The
new switch is fabricated using a
low-cost 0.5um gate-length GaAs
process and features full passivity
for increased reliability, the firm
says.

The MASW-008206-000DIE is
available in wafer form and is
priced at $0.19 for quantities of
100,000.

Tyco has also launched a low-cost
SPDT switch for applications
requiring fast settling time, low
insertion loss and high isolation.

The M/A-COM MASW-008899 is
designed for 802.11 and 802.16

WLAN and WIMAX applications
with a bias voltage as low as 3V.
With low leakage current and low
gate lag, the firm claims that it
offers excellent switch settling
where multiple switches and high
data rates are critical for optimal
system performance.

The MASW-008899's versatility
suits not only 802.11 and 802.16
applications but also test and
measurement equipment appli-
cations, according to product man-
ager Jim Dempsey.

Typical insertion loss is 0.4dB at
2.4GHz, while achieving an isola-
tion of 27dB and P1dB of 28dBm.
The switch is fabricated using a
low-cost 0.5-micron gate-length
GaAs process and offers full passi-
vation for increased reliability.

The price is $0.34 for quantities
of 100,000.
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‘ 18 News: Microelectronics

Agilent announces tenfold speed-up of planar 3D
electromagnetic simulation RFIC and RF module design

Agilent Technologies Inc of Santa
Clara, CA, USA has announced a
tenfold speed-up of its planar 3D
electromagnetic (EM) simulator,
which is part of the Update 1 release
of its Advanced Design System (ADS)
2008 electronic design automation
(EDA) software platform.

The speed improvement can help
RFIC, RF module and high-speed
gigabit serial-link designers to take
advantage of EM simulation for
faster, more accurate design and
signal integrity verification, says
the firm.

“"The cumulative effect of our EM
technology improvements means
our customers can use our
Momentum simulator for accurate,
interactive design, and not just for

limited sign-off verification,” says
Jan Van-Hese, EM R&D project
manager with Agilent’s EEsof
EDA division, which provides RF
mixed-signal circuit and system-
design software. "The 10x speed
improvement and meshing accu-
racy makes EM problem-solving
possible for even very large and
complex designs.”

Momentum is the planar 3D EM
simulator in ADS 2008. Significant
enhancements to its speed and
capacity for analyzing large
multi-gigabit serial-link signal
integrity, RFIC and RF module
design include:
® a fast and memory-efficient
solver based on the NlogN matrix
compression techniques that tackle

problems up to six times larger
than previously possible;
® multicore computer use through
parallelizing the solve process
across all available PC-processor
cores;
® distributed simulation over net-
worked computer clusters to per-
form multipoint EM simulation in
parallel; and
® a robust mesher that intelligently
pre-processes layouts imported
from other systems to guarantee
mesh-related simulation accuracy.
The ADS 2008 Update 1 is
expected to be available for down-
load in July, with prices starting at
about $10,000.
www.agilent.com/find/
eesof-ads2008-updatel

RF/mixed-signal simulation coverage expanded for
wireless communications IC design

Agilent Technologies has also
released the latest version of its
GoldenGate RFIC simulation and
analysis software, representing an
expansion in RFIC simulation
coverage for wireless communica-
tions products, with 5x transient
simulation speed improvements
and new mixed-signal simulation
capabilities resulting in shorter
RFIC product development times.

"RFIC designers have |limited
simulation coverage today —
simulating a fraction of what they
need to before the tape-out
deadline,” says Marc Petersen,
product marketing manager with
the EEsof EDA division. "They are
missing design problems and
incurring costly re-spins.
GoldenGate 4.2 enables more
simulation coverage with
increased speed and capacity, and
takes advantage of new ways to
uncover RF/mixed-signal problems
early in the design cycle.”

In RFIC design, transient (SPICE)
simulations provide time-domain

results. GoldenGate 4.2 features
improvements to transient simula-
tions, achieving faster speeds of

2X to 4x on =
single-core RFIC c_les_lgners
computers  have limited

and typically simulation
sx for quad-  cqyerage today
core comput- = :

— simulating a

ers. The ;

transient fraction of what
improve- they need to
ments also

help speed up the frequency-
domain simulation process. Faster
simulations allow for more exten-
sive use of statistical design
throughout the RFIC design cycle,
without compromising tight devel-
opment schedules.

Digital State Sweeping (DSS),
a hew GoldenGate 4.2 feature,
provides an automated solution to
the problem of sweeping an RF
design through its many digital
control states. Performing the
sweep manually is a tedious
simulation task. DSS automates

operational verification of the con-
trol states and provides interface
and connectivity testing as well as
digital-RF connectivity debugging,
allowing digital and RF teams to
work concurrently.

GoldenGate 4.2 also includes:
® the ability to perform mixed-signal
simulations on a combination of
RF and digital circuits represented
by Verilog-AMS blocks;
® new wireless sources from the
Agilent Ptolemy simulator, includ-
ing transmit/receive waveforms
for 802.11(WiFi), 802.16
(WIMAX/WIMAN), TDSCMDA,
3GPPFDD, and custom, user-
defined wireless sources, and;
® improved Monte Carlo algorithms
(Latin Hypercube Sampling and
Hammersley Sequence Sampling)
for faster Monte Carlo coverage
with 5-10x fewer trials.

Prices for GoldenGate Release 4.2
start at about $42,000. A demon-
stration is available at:
www.agilent.com/find/
eesof-goldengate-demo-pr
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Tower buys Jazz

SiGe shipsits
250 millionth IC

SiGe Semiconductor Inc of Ottawa,
Ontario, Canada and Andover, MA,
USA, which supplies RF front-end
solutions enabling wireless multi-
media for consumer electronics,
says it has now shipped more than
250 million ICs. SiGe has enjoyed
40% year-on-year growth, with
2007 revenues exceeding $69m.

SiGe attributes this to its portfolio
of wireless power amplifiers, RF
front-end modules and GPS receivers,
which enable next-generation wire-
less computing, home entertain-
ment and mobile applications. The
firm’s ICs enable OEMs to deliver
consumer electronic products with
optimal performance and battery
ife at competitive prices.

These products are used by some
of the world’s largest consumer
brands, and can be found in Wi-Fi-
enabled laptop computers, wireless
access points, game consoles,

PC cards and peripherals. SiGe also
provides GPS ICs that enable
location services in personal navi-
gation devices, cellular phones, and
other handheld devices. The firm
expects its emerging portfolio of
WiMAX power amplifiers and front-
end modules to fuel growth over
the next 12-18 months.

“Shipment of 250 million ICs
demonstrates SiGe's ability to
deliver high volumes of quality
products into the demanding
consumer product markets,” says
CEOQO Sohail Khan. "We have collab-
orated with our customers to deter-
mine the critical feature set for
next-generation products and trans-
lated that intelligence into designs
that deliver the best in performance,
battery life and cost,” he adds.

SiGe’s customer base includes
leading companies such as HP,
Apple, Lenovo, Nintendo and
Samsung. SiGe has also expanded
its network of sales, distribution,
customer and applications support
teams to provide local design
assistance.

WWW.sige.com

Pure-play specialty silicon wafer
foundry Tower Semiconductor Ltd
of Migdal Haemek, near Haifa,
Israel has agreed to acquire Jazz
Technologies Inc of Newport Beach,
CA, USA, the parent company of
Jazz Semiconductor Inc (a wafer
foundry focused on analog-intensive
mixed-signal process technologies).

The stock-for-stock transaction
valued at $40m (with each out-
standing share of Jazz common
stock being converted into the right
to receive 1.8 Tower ordinary shares,
giving Jazz stockholders about
12.4% of the combined firm).
Including net debt, the total value
of the transaction is about $169m.
Jazz will become a Tower subsidiary.
The merged firm will be headed by
Tower CEO Russell Ellwanger.

The acquisition creates economies
of scale that allow for improved
margins, reckons Ellwanger.

"We will realize significant benefits
and synergies, including a compre-
hensive process portfolio which
expands our addressable market and
fuels a growing and more diversi-
fied customer base with highly dif-
ferentiated product platforms.”

The combined firm will pool
Tower's strength in CMOS image
sensors, non-volatile memory (NVM)
and RF CMOS with Jazz's expertise
in mixed-signal, power manage-
ment (CMOS and BCD) and RF (RF
CMQOS, SiGe and BICMOS) tech-
nologies to create what is claimed
to be one of the broadest portfolios
of specialty process technologies.

Tower was established in 1993
and has two fabrication plants:

Fab 1 has 1-0.35um process tech-
nology (with a capacity of 15,000
6" wafer starts per month) and Fab
2 has 0.18-0.13um process tech-
nology (with a capacity of 30,000
8" wafer starts per month).

As well as its fab in the USA, Jazz
(which was spun off from Conexant
Systems in 2002) has manufacturing
supply agreements for its process
technologies to be used by China’s
Advanced Semiconductor Manufac-

turing Corp Ltd and Shanghai
Hua Hong NEC Electronics Co Ltd.
Tower has about 1400 staff and
Jazz has about 700 (with no
staffing cuts currently planned).
Jazz says that the merger should
enhance its ability to access capital
to fund its strategic initiatives,
including potential expansions into
new applications, executing a more
ambitious product roadmap, and
expanding manufacturing capacity.
The combined
firm should
have a capac-
ity of 750,000
8"-equivalent
wafer starts
annually
(making it the
world’s largest

The combined
firm will pool
Tower’'s
strength in
CMOS image
sensors, non-
volatile memory

specialty

foundry and and RF CMOS
seventh with Jazz’s
largest pure- expertise in
play foundry), mixed-signal
but the firms’ ghai,
believe this powcer

can be management
expanded fur- (CMOS & BCD)
ther to over

900,000 and RF

wafers annu- (RF CMOS, SiGe
ally (about  znd BiCMOS)
triple Jazz's

current capacity).

Combined annual revenues in
2007 were $439m. Excluding
implementation costs, the firms
believe that the merger could gen-
erate as much as $40m in annual
gross synergies resulting from the
elimination of duplicate spending
and overlapping functions,
improved supplier pricing, avoid-
ance of planned expenditures, and
manufacturing scale.

The agreement has been unani-
mously approved by the boards of
directors of both firms. The trans-
action is expected to close in
fourth-quarter 2008 (subject to the
approval of Jazz's shareholders).
www.towersemi.com
WWww.jazzsemi.com
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‘22 News: Wide-bandgap electronics

TranSiC launches SiC BJT & Schottky in TO-220 package

Silicon carbide power transistor
maker TranSiC AB of Kista, Sweden
has made available engineering
samples of the first SiC switching
power bipolar junction transistor
(BJT) together with a SiC Schottky
diode in a TO-220 package.

The BitSiC1206 switching power
transistor (a2 1200V 6 Amp device
that can handle very high junction
temperatures) is a ‘normally off’
transistor (much in demand in the
power electronics industry).

The launch follows last November's
introduction of engineering samples
of the BitSiC1206 in a TO-220
package. There are currently no
other 'normally off’ power transis-
tors available on the market for
1200V and high junction tempera-
tures (e.g. more than 2259C),
according to CEO Bo Hammarlund.

Together with its partners, TranSiC
is now defining the possible specifi-
cations for high-temperature pack-
ages and trying to find the right
combinations of materials that can
stand the automotive industry’s
demands (e.g. for power cycling).
A few applications are arising (e.qg.
hybrid electrical vehicles, and high-
power electric motor controllers)
where designers want to move
from silicon power components. For

TranSiC’'s 600V, 20A BitSiC0620 BIT.

these applications, SiC can solve
the problems associated with high-
temperature environments, solar
cell inverters, and switching losses.

TranSiC says that the first release
of the BitSiC chip on DCB (direct
copper bonded) was successful.
One of the firm’s partners demon-
strated that BitSiC transistors,
using high-temperature metal can
packaging, are capable of switching
more than 6A at 5500C.

The BitSiC has a negative temper-
ature coefficient, so it also suits
parallel coupling for higher currents.

® TranSiC is also now shipping
engineering samples of what it
claims is the first 20A, 600V SiC
switching power BIT.

The BitSiC0620 is a ‘'normally off’
transistor that can handle very high
junction temperatures. Initial tests
show good immunity to cosmic rays.

The BJT has a very low collector-
emitter saturation voltage (Vceeat),
which enables a reduction in on-
state power losses of more than
60% compared to silicon insulated-
gate bipolar transistor (Si IGBT)
technology with the same chip area.

The BitSiC0620 has a maximum
current gain of about 30 and an open
base breakdown voltage (BVcey) of
more than 600V. Also, it exhibits fast
switching due to the small amount
of stored charge in SiC devices. The
SiC BIT chip shows very good high-
temperature capability, having been
tested successfully up to more than
250°C as well as to -80°C.

TranSiC is promoting the SiC BJT
as an alternative to Si IGBTs where
low power losses, high switching
frequencies, and high maximum
junction temperatures are desired.

TranSiC offers SiC B]Ts as single
dies, as discretes in TO220 pack-
ages, or on DCB substrates.
www.transic.com

Nitronex recruits principal MMIC engineer

Nitronex of Durham, NC, USA,
which manufactures gallium nitride
on silicon (GaN-on-Si) RF power
transistors for the commercial
wireless infrastructure, broadband
and military markets, has named
Dr Thomas A. Winslow as principal
monolithic microwave integrated
circuit (MMIC) engineer.

Winslow received his doctorate,
master and undergraduate degrees
from North Carolina State Univer-
sity (Nitronex was subsequently
founded by graduates of NCSU's
wide-bandgap program in 1999),
During his 15 years of industry
experience in microwave circuit
design at ITT-GTC and Tyco

Electronics/
M/A-COM, he
served as a .
principal member B
of the technical
staff, principal
engineer and,
most recently,
senior principal engineer. Winslow
holds eight patents (with three
additional patents pending) and
has authored more than 20
technical papers. He is also a senior
member of the Institute of Electrical
and Electronics Engineers.

"The addition of an industry vet-
eran like Dr Winslow to our MMIC
design team further enhances our

ability to push the technical limits
of our technology,” says Dr Isik C.
Kizilyalli, Nitronex's VP of engi-
neering. "Winslow will develop
MMIC products to address chal-
lenges that our customers face and
provide solutions not previously
achievable without GaN-on-silicon
technology,” he adds.

"The Nitronex GaN-on-silicon
process is unigquely positioned to
combine the high performance of
GaN technology with low-cost silicon
substrates to achieve new levels of
integration and performance,” says
Winslow, who aims to develop
groundbreaking GaN-based MMICs.
www.nitronex.com
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Caracal on block after Navy chop

On 21 April, Caracal Inc of Ford City
near Pittsburgh, PA, USA filed for
Chapter 7 bankruptcy protection
from creditors.

Caracal was co-founded in 2003 by
Olle Kordina from the SiC MS center
of Sweden’s Linképing University
and president/CEOQO Rajiv Enand.
Seed capital was provided in the
form of a $33,000 startup grant and
a $164,000 research grant from
The Pittsburgh Digital Greenhouse
(now the Technology Collaborative)
plus three investments totaling
$600,000 and provided business
assistance from Innovation Works
(both organizations are state-
sponsored by the commonwealth of
Pennsylvania).

Caracal’s objective was to develop
and manufacture SiC substrates
and epiwafers for the power, RF,
and electro-optic markets.

Last year, Caracal was awarded
US patent related to using methyl-
trichlorosilane as a precursor to

speed epitaxial SiC growth rates
from typically 5-10um/h for con-
ventional chemistry to more than
100um/h, while maintaining quality
and doping, enabling the realization
of very-high-voltage power devices.
In 2006 and 2007, the firm was
awarded contracts from the Small
Business Innovative Research
(SBIR) program of the Office of
Naval Research (ONR), enabling it
to improve its crystal growth
process for SiC wafers for the US
Navy's project to develop an all-
electric-powered warship. The Navy
subsequently represented 90% of
Caracal’s custom. However, the
firm’s $1.2m-a-year contract has
now been terminated for 2008.
“Anything categorized as research
or experimental by the Department
of Defense has been under heavy
cutbacks,” said CEO Andrew Chomos.
"The military has scaled back
research programs in order to
spend more on the war effort.”

Caracal's product development
team had tried to build sufficient
commercial demand for the wafers
(with applications ranging from
lighting to hybrid electric vehicles),
said Chomos, but without success.
"Our commercial product sales
were not enough for us to stay in
operation.” Under a 10-year lease
(which has 7 years remaining),
Caracal is paying $228,000 in rent
annually.

Caracal’s owners therefore opted
to begin the liquidation process to
make its assets more attractive to
buyers, rather than continuing to
run up debts with vendors (which
total about $1.6m, associated with
its wafer manufacturing equip-
ment). Staffing has subsequently
been cut from 12 early this year to
seven and may be cut further,
Chomos said. Investors hope
someone will acquire Caracal’s
assets and continue operations.
www.caracalsemi.com

Fox licenses SiC patents to European firm

The Fox Group Inc of Deer Park, NY,
USA says that it has sighed 3
non-exclusive license agreement
with a European company for
certain of its patents related to
silicon carbide and bulk growth of
compound semiconductor crystals.
"With our focus on UV LEDs [at
the firm's LED-making subsidiary in
Montreal, Canada], Fox has ceased
product development in SiC and
has recently decided to offer rights
to our SiC-related patents,” says
president and CEO Barney O'Meara.
"Our scientists made significant R&D
breakthroughs in the late 1990s that
resulted in SiC with no micropipes
and very low defect density,” he adds.
“"Fox Group owns key patents
covering low-defect single-crystal
SiC material having less than a
specific level of defects, that is,
patents for the material itself,
regardless of the method of manu-
facture or of the equipment used.”

www.semiconductor-today.com

Fox's chief technology officer Dr
Heikki Helava adds, "The SiC indus-
try has steadily improved the qual-
ity of commercially available wafers
so that the best SiC now being sold
appears to fall within the scope of
these patents, as determined by
independent testing.”

O'Meara continues, "We cannot

divulge details of
VEIS SO The best SiC

the license
agreement, now being

except to say that ggld appears

it is non-exclusive S
and indliides to fall within

sales-based royal- the scope of

ties. We have these
been in contact

with most SiC patents
manufacturers worldwide, and
have met and discussed terms with
more than half a dozen compa-
nies,” he adds. "Several of them
have inquired about an exclusive
license or outright purchase of this

patent portfolio. We expect to con-
clude further patent rights agree-
ments in the near future.”
Low-defect-density SiC is being
used in the production of high-
performance power semiconductor
devices, such as MOSFETs, HEMTs,
JFETs, BJTs, and Schottky barrier and
PIN diodes for applications includ-
ing power control and correction
(inverters, converters, etc).
While the RF, optoelectronics, and
detector markets can currently
tolerate higher defect levels, all SiC
manufacturers are working to pro-
duce better material, the firm says.
"By the time the SiC-based device
market reaches $1bn annually —
which is expected to occur within
five years, for all applications com-
bined — we believe that virtually all
silicon carbide will be low defect
and fall within the claims of our
patents,” comments O'Meara.
www.thefoxgroupinc.com
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‘24 News: Materials and processing equipment
AXT’s 57% year-on-year growth

driven by SI GaAs and Ge

For Q1/2008, substrate maker AXT
Inc of Fremont, CA, USA has
reported revenue of $19.6m, up
11% from $17.6m last quarter and
up 57% on $12.5m a year ago.
While InP substrate revenue was
just $477,000 (up from $330,000
last quarter but down from
$518,000 a year ago), the
'solid quarter of growth’ included
“strong increases in revenue from
strategically important areas of our
business such as 6" semi-insulating
GaAs [for mobile handset appli-
cations| and germanium substrates
| for solar applications],” according
to chairman and CEO Phil Yin.
GaAs substrate revenue was
$13.7m, up 12% on last quarter’s
$12.2m and 56% on $8.8m a year
ago. In particular, revenue for 6"
semi-insulating GaAs has risen 37%
sequentially from $4.3m to $5.9m
(55% of total GaAs sales, versus
45% for semiconducting GaAs).
This is being driven by the market
for low-cost handsets (particularly
in emerging markets such as India,
China and other developing regions).
"This market holds tremendous
potential, and we're delighted to
see companies such as Anadigics,
Skyworks and TriQuint focusing on
it as a priority,” says Yin. "Further,
continued strong growth in the
video and smart-phone markets is
fueling solid performance in the
replacement handset market, as
well as driving GaAs content as a
result of their increasing feature-
sets and functionality” he adds.
As part of the growth in 6" GaAs
substrate revenues, Yin singled out
the $18.6m order in Q4/2007 from
epiwafer foundry IQE for its 2008
manufacturing requirements.
Demand also continues to be
strong in semiconducting GaAs
(thanks to increased penetration of
LEDs in products such as digital
cameras, hotebook PC backlights

and automotive applications, and
the 'strong push’ towards use in
LED lighting). "As in the case of
semi-insulating GaAs, we're having
renewed success with tier-1 cus-
tomers that supply significant por-
tions of the market,” Yin says.

Much of AXT's overall revenue
growth is attributed to market share
gains as key customer qualifications
are beginning to generate revenue,
says Yin.

For example, Ge substrate revenue
has almost doubled from last
quarter’s $747,000 to $1.4m, due
to the volume ramp of existing
customers as well as orders from
new customers (with two of the five
customers in qualification in Europe
now having entered pre-production).
"Europe continues to outpace the
world in investment in solar technol-
ogy, says Yin, citing the example of
Emcore recently winning a $4.6m
follow-on production order for
receiver assemblies for the 500x
concentrator photovoltaic (CPV)
systems of Spain’s Concentration
Solar la Mancha (for shipment from
the September quarter through to
early 2009). Chief financial officer
Wilson Cheung expects Ge sales to
ramp significantly, starting in
second-half 2008, as qualifications
complete with customers.

AXT says it is encouraged that
CPV-related companies such as
Solfocus, Emcore and Spectrolab
are joining forces by creating a
CPV Consortium [launched at May's
33rd IEEE Photovoltaic Specialists
Conference in San Diego, CA] in
order to raise the visibility of GaAs-
based solar cells as a viable and
efficient material for solar energy.
"This is a good step towards
CPV-related companies achieving
greater penetration in the solar
market,” says Yin.

Yin is also pleased by recent
announcements by Emcore and
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Spectrolab that they are converting
from 4" to 6" Ge substrates for III-V
solar cells. "This is a significant step
forward for the industry because it
will allow CPV solar cells to become
more cost-effective, as there are
more die per unit area.” AXT
developed a process more than a
year ago for manufacturing 6” Ge
substrates in anticipation of an
industry shift in this direction.

"Our customer engagement and
qualification activity is very high and
we are pleased to see progression
with a number of key companies in
our space as a result of significant
competitive differentiators,” says
Yin. In particular, he cites AXT's
ability to scale its manufacturing
capacity according to demand
(due to its vertical gradient freeze
crystal growth method) and its
access to critical raw materials
(due to its China-based raw materials
manufacturing joint ventures).

AXT's sales of raw materials
(mainly 99.99%-pure gallium)
were $4m in Q1/2008, down from
$4.3m last quarter but up from
$2.6m a year ago. "We are once
again seeing an increase in process
for raw materials,” says Yin.
Year-on-year, the price of four-nines
gallium metal has risen 37% from
$330 to about $550 per kg, and
arsenic 22% from $130 to $165 per
kag. In particular, Ge is forecasted to
increase from $600 a year ago and
$1350 now to as much as $1800
per kg (a further 449% rise).

The firm expects gallium and
arsenic prices to stabilize in the
coming quarters, but Ge could con-
tinue to rise. "While sharp rises in
raw material pricing are detrimen-
tal to the margins of every com-
pany in our space, our joint venture
agreements allow us to offset much
of the impact through our ability to
sell some materials on the open
market,” says Yin. "Most impor-
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tantly these agreements protect
our own ability to supply our needs
as availability of these materials
becomes tighter.”

Overall gross margin was 31.7%,
up from last quarter’s 30.1% (though
down from 43.2% a year ago).

Net income has risen from $1.3m a
year ago and $1.9m last quarter to
$2m. Cash and cash equivalents
rose during the quarter from
$18.4m to $23.2m (though largely
due to closing the sale of property in
Fremont on 28 March for $5.1m).

"While we remain cautious in the
way that we plan and forecast our
business, we believe that industry
trends support positive growth
opportunities in the coming quarters,”
reckons Yin. For Q2, AXT expects
revenue to rise slightly to $19.7-20m
but gross margin to fall to 30-31%.
Chief financial officer Wilson Cheung
cautions that AXT may continue to
experience gross margin pressure
in 2008 since raw materials prices
are projected to increase, the firm’'s
depreciation expenses are higher,
and average selling prices may fall

slightly. However, some of this
pressure will likely be offset by AXT's
ohgoing cost-reduction programs,
as well as plans to increase overall
manufacturing capacity. "We're
preparing for the continued
increased demand for semi-insulat-
ing GaAs with another 27%
increase in our 6" GaAs capacity,”
he adds. Already, during Q1/2008,
staffing (including joint ventures)
has risen from 1057 to 1118
(mostly in production).

Regarding semiconducting GaAs
(for LED applications), "due to com-
petitive pressure, the margins can be
very low, therefore we have adopted
a policy of selectively accepting
only the business opportunities that
meet our corporate market and
strategic goals,” says Yin. "Our
priority is to develop our ability to
provide liguid-encapsulated
Czochralski (LEC) crystal growth,
where this process technology for
producing small-diameter substrates
will open up new markets for our
products and allow us to further
improve our cost structure.”
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Regarding Ge, AXT's plan to develop
Czochralski (Cz) crystal growth
processing will become increasingly
important, allowing greater flexibil-
ity in providing optimal products for
each application, as well as allowing
an improvement in cost structure.
"These capabilities will be essential
as the solar market gains significant
momentum,” Yin believes, adding
that AXT is pleased by the traction
it is seeing in this emerging market.

Cheung adds that, during Q1/2008,
AXT built up inventory from
$24.8m to $29.1m. More than half
of this increase is in anticipation of
interruptions in the supply from its
raw materials joint ventures to its
Beijing substrate manufacturing
plant due to the Chinese government
moratorium on transporting goods
around Beijing leading up to and
during the summer Olympic games.
The remaining rise is largely due to
greater work-in-progress for
increased production based on the
higher sales forecast for the
remainder of 2008.
www.axt.com
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IN BRIEF

EVG opening
Korean subsidiary

EV Group of St Florian, Austria,
which supplies wafer-bonding and
lithography equipment for semi-
conductor and packaging, MEMS,
silicon-on-insulator (SOI) and
emerging nanotechnology appli-
cations, is opening a subsidiary in
Seoul, EV Group Korea Ltd. It will
provide direct-to-customer sales,
service and support, as well as
process/application functions and
administrative capabilities.

Until now, EVG's Korean presence
was via both its distribution and
R&D partners. The new subsidiary
should position the firm to meet
the growing demands for its
technologies around the clock.

"The opening of our own sub-
sidiary in Korea affords us a
great opportunity to continue
delivering on that commitment in
this burgeoning market,” says
senior VP of sales Hermann Waltl.
"The growth we've seen in our
customer base thus far, coupled
with the market potential, makes
this move a clear and natural
progression for us,” he adds. "As
Korea continues to increase its
technological development efforts
to aggressively compete in the
global semiconductor and MEMS
arenas, the region is a hotbed for
adoption of the latest enabling
manufacturing technologies. This
creates significant market poten-
tial for EVG, particularly in areas
such as 3D stacking, advanced
chip-to-wafer integration, as well
as wafer-to-wafer bonding.”

EVG has already collaborated
previously with Jinsan Scientific Co
Ltd and Jinsan Micro-engineering
Ltd to open a cleanroom facility
(JML lab) designed to capture R&D
efforts for MEMS, advanced pack-
aging and nanoimprint lithography
applications, as well as to serve
as a demonstration center for
EVG's Korean client base.
www.EVGroup.com
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Curvature sensors for Euro R&D

LayTec says that its EpiCurve TT
wafer curvature sensor (already its
best-selling product among GaN
LED makers) is gaining recognition
at European research institutions,
with three systems sold recently for
MOCVD systems in Europe. One has
already been installed at CNRS-
CRHEA in Valbonne, France.
Philippe de Mierry and co-workers
are using the sensor on a home-built
MOCVD system for monitoring GaN
and InGaN LED growth on sapphire
substrates. de Mierry's team studies
the effects of different backside
polishing and coating, thicknesses,
initial bowing and residual stress.
Also, with the next generation of
large 4" sapphire substrates, the
homogeneity of the indium content
in the active layer of LEDs is
becoming an issue. This requires
good control of the surface tempera-
ture and wafer curvature during
InGaN deposition, de Mierry says.
"EpiCurve TT will help us to under-

stand the role of these various sub-
strate parameters on the evolution
of the wafer curvature, and then to
optimize the LED homogeneity.”

A further EpiCurveTT has been
sold to the University of Magdeburg
in Germany. The team of professor
Alois Krost will use it for GaN/Si
growth control and, in particular,
for in-situ monitoring of GaN-based
Bragg mirrors and VCSEL structures.

Finally, Germany’s Technical Uni-
versity of Berlin has purchased a
Curve module as an upgrade for its
spectroscopic reflectance sensor EpiR.
Professor Michael Kneissl's team is
applying the sensor on a Thomas
Swan Close Coupled Showerhead
reactor to optimize InGaN laser and
deep-UV LED growth. The EpiCurve
TT system allows the combination of
full spectroscopic reflectance control
with wafer curvature, temperature
and growth rate measurements, all
in real time, LayTec says.
www.laytec.de

Aviza’s sales at low end of guidance

For fiscal Q2/2008 (ended 28 March),
etch and deposition equipment maker
Aviza Technology Inc of Scotts Valley,
CA, USA has reported revenue of
$30.2m, near the bottom end of its
$30-35m guidance. This is down
11% on last quarter’s $34m and less
than half the $61.6m a year ago.

The results reflect Aviza’'s plans to
restructure its product strategy,
served markets and internal opera-
tions (announced in early April).
The firm is refocusing on its core
strengths in atomic layer deposition
(ALD) technology for the sub-45nm
nodes, and etch and PVD technolo-
gies for the fast-growing 3D-IC
market segments. Aviza is hence
downsizing programs, products and
spending related to trench capacitor
technology for DRAMs, and
decreasing its overall dependence
on the DRAM market. This involves
ceasing development of large batch
thermal systems for the trench
capacitor market.
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"The most profound impact was
the result of a $20.8m restructur-
ing charge [due to the write-down
of assets as well as the 15% cut in
staffing and contractors]| which
negatively impacted our gross mar-
gin and operating expenses,” says
president and CEQ Jerry Cutini.
Consequently, net loss was $30.1m,
compared to $8.5m last quarter
and a profit of $1.4m a year ago.
Cash and cash equivalents fell from
$23m at the end of September to
$15.2m at the end of March.

Restructuring is expected to result
in annualized savings of $16-20m.
“As we continue to control and
monitor our spending, our renewed
focus moving forward will concen-
trate on the new initiatives we set
forth,” adds Cutini.

Assuming continued softness in
DRAMSs, for fiscal Q3 (to 27 June)
Aviza expects sales of $32-37m
and an operating loss of $3-7m.
WWW.aviza.com
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WaferTronix launches to supply wafer
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products and consulting services

The beginning of May saw the
launch of WaferTronix of Boca
Raton, FL, USA, a supplier of mat-
erials and consulting services to the
advanced semiconductor industry.
“WaferTronix is truly a global com-
pany with strong and reliable inter-
national suppliers and skilled
worldwide representatives,” says
founder and CEQO Donald J. Capo.
With more than 35 years experi-
ence in the semiconductor industry,
Capo has held senior management
positions at Wafer World, MBE
Technology (which was acquired by
IQE at the end of 2006), Freiberger
USA, Quantum Epitaxial Designs,
and Unilever. He has co-authored
seven technical publications on
compound semiconductors and
electronic materials and holds a
BS degree in Chemistry and MS in
Materials Engineering & Science
from the University of Rochester,
along with an executive MBA.

Located in a
100,000ft* campus
setting, WaferTronix
plans to increase its
technical staffing,
as it partners with
major OEMs.

The firm offers a
portfolio of wafer
products including
III-V and II-VI
compound materials, as well as
sapphire and germanium.

Consulting services include
materials selection, contract offsite
specialty materials procurement,
and strategic materials business
development.

"We will also be involved in inhouse
R&D on novel nano-materials
research with both government-
funded programs and private-
sector joint activities," Capo told
Semiconductor Today.
www.wafertronix.com

Founder & CEO
Donaid J. Capo.

Johnson Matthey
appoints Teratech
as distributor in

Korea

Johnson Matthey Gas Purification
Technology (GPT) group of West
Chester, PA, USA, which designs
and manufactures bulk and
point-of-use gas purifiers, has
selected Teratech Co Ltd as its
distributor in Korea.

Teratech is a manufacturer of
vacuum gate valves for the semi-
conductor industry.

“Johnson Matthey selected Ter-
atech because of their experi-
ence and knowledge of the
Korean semiconductor market,”
says Moonho Kim, sales manager
for Johnson Matthey in Korea.
“This, in combination with their
outstanding service expertise,
gives us excellent representation
in Korea.”
www.pureguard.net
www.semitera.com
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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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Veeco’s epl equipment sales
rise 25% on last quarter

For Q1/2008, Veeco Instruments Inc
has reported revenue of $102.3m
(41% from LED & Solar Process
Equipment, 35% from Metrology,
24% from Data Storage Process
Equipment). This is down from last
quarter’s $106.8m but up on
$99.2m a year ago.

For the LED & Solar Process
Equipment business (MOCVD and
MBE epitaxial deposition systems)
revenue was up a huge 90% from
$22.4m a year ago and up 25% on
last quarter’s $33.7m, to $42.1m
(41% of total revenue, and now
Veeco’s largest segment). Earnings
before interest, taxes and amorti-
zation excluding certain charges
(EBITA) for the business have risen
from $1.8m a year ago to $8.6m.
Gross margin has risen from last
quarter’s 39.8% to 41%.

Growth comes mainly from
demand from high-brightness LED
makers. All of Veeco's newest-gen-
eration, high-throughput K-465
GaN MOCVD systems shipped to
Asia-Pacific, Japan and Europe have
now received field acceptance.

The firm has received positive
customer feedback on the high
margin that the system delivers for
HB-LED makers due to its automa-
tion, higher throughput and yield,
says CEO John R. Peeler. "Our
competitor’s tools are producing
either 138 or 90 wafers per day,
depending on the system, while the
TurboDisc K-465 produces over
200 wafers per day,” he reckons.

During the quarter, Veeco also
began shipping its first MBE
thermal deposition sources for the
copper indium gallium selenide
(CIGS) solar cell market.

Data Storage Process Equipment
revenue was weak (as expected),
falling year-on-year from $35.7m
to just $24.1m. Metrology business
showed a sequential recovery in
profitability, despite revenue falling
year-on-year from $41.1m to $36.1m.

Overall, gross margin has risen from
last quarter’s 37.9% to a better-than-

expected 41.7% :
(ahead of guidance The thin-film

of 39%), despite CIGS
lower revenues. market
Compared to net
income of $0.3m a Dﬁers_ EI back
year ago, net loss Promising
was $1.6m, but grnwth
that m::luc!ed g opportunity
restructuring and

for Veeco

asset impairment
charge of $3.2m
related mainly to the consolidation
of Veeco's headquarters from
Woodbury into its ion-beam facility
in Plainview, NY, USA (saving
almost $2m annually).

Bookings have risen year-on-year
from $105.9m to $109.3m (with
LED & Solar Process Equipment up
6% on $36.4m a year ago to $38.7m,
including "several multi-unit orders
at some key strategic penetrations
of tier-1 LED customers”, says
Peeler). Backlog rose $5.8m during
the quarter to $179.3m.

As well as MOCVD systems, book-
ings also included both MBE systems
and CIGS sources, says Peeler.
"The thin-film CIGS market offers a
very promising growth opportunity
for Veeco, given the potential for
increased efficiency and lower-cost
panels than silicon,” he adds.

For Q2/2008, Veeco forecasts rev-
enues of $102-110m. Bookings
should rise to $110-118m, driven
by sequential increases in both the
Metrology and the LED & Solar
Process Equipment segments.

End markets in HB-LEDs remain
strong, with customers continuing
to invest in capacity, says Peeler.
Also: "In solar, our E-475 MOCVD
system, with 50% more throughput
than the competitor system, is
helping the manufacture of some of
the world’s most efficient low-cost
III-V solar cells,” he claims.

In Q2/2008, Veeco expects contin-
ued improvements in gross margin
(independent of sales volume),
driven by better pricing, global supply
chain initiatives, and outsourcing.
Also, cost containment should cut
operating spending from 38% of
sales in 2007 to 36-37% in 2008.

For the ‘recovery year’ 2008, the
firm reaffirms its guidance of revenue
growth of at least 10%, from 2007's
$402m to $440m. This should include
$140-145m for LED & Solar Process
Equipment (up 20-25% on 2007’s
$116m). Also, Veeco targets growth
in gross margin from 40% to 42%.
WWWw.veeco.com

Nominees sought for molecular beam epitaxy awards

System maker Veeco Instruments
Is once again co-sponsoring two
awards recognizing individuals
(from academic, government or
commercial organizations) that
have made significant advances in
MBE technology.

Introduced in 2003, the MBE
Innovator Award is co-sponsored
by the International MBE Organi-
zation. The Al Cho Award, intro-
duced in 2004, is co-sponsored by
other participants within the MBE
community.
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Nomination forms can be found at
www.mbe2008.ca (deadline 15 June).
The International MBE Advisory
Committee Officials will select
each winner and present the
awards at the International MBE
Conference banquet on 7 August.
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For Q1/2008, deposition equipment
maker Aixtron of Aachen, Germany
has reported revenue of €62.6m,
down 2% from €63.8m a year ago
but up 16% on last quarter’s €54.1m.

Of total revenue, 76% was for com-
pound semiconductor applications
(€47.8m). This is up 10% on
€43.5m a year ago (just 68% of total
revenue) and up sharply by 25%
from just €38m last quarter (70% of
total revenue). Silicon applications
(NAND flash and DRAM memory)
yielded 13% of revenue (€8.3m).
This is down 40% on €13.9m a
year ago (22% of total revenue).

LED applications now represent
78% of total revenue, with silicon
comprising 15%, consumer/opto-
electronics 5%, and telecom/data-
com 2%. Correspondingly, 83% of
revenue came from Asia, 10% from
the USA and 7% from Europe.

Reflecting a further increase in the
proportion of common platform
system revenues, paired with a
favorable product mix (both offset-
ting the negative effect of a weak
US dollar against the Euro), gross
margin improved slightly year-on-
year, from 38% to 39% (though
down on last quarter's 42% due to
the disproportionately high number
of final acceptances of high-margin
products and consequent lower
cost of sales in Q4/2007). However,
net profit has fallen from €7.6m a
year ago to €5.9m, due mainly to a
higher tax rate. Nevertheless, this
represents a recovery from just
€2.4m last quarter.

Equipment order intake has more
than doubled, growing by 111%
from €40.5m a year ago to €85.5m
(almost equaling last quarter’s
record of €86.9m). Of this, 90%
was for compound semiconductors
(€77.3m, up 161% year-on-year) and
10% for silicon (€8.2m, down 25%).

The very high order intake reflects
the strong demand, mainly for
common-platform high-capacity
MOCVD systems to produce LEDs
for emerging display backlighting
applications, as well as mobile

www.semiconductor-today.com
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Aixtron orders peak

handset, automotive, lighting and
consumer electronics laser product
applications (e.g. Blu-Ray, HD DVD).
Also, more orders have been
received for multiple reactors for
delivery over a scheduled period.
In contrast, silicon equipment orders
are down, as expected, due to the
depressed memory chip market
conditions, constraining capital
spending on CVD systems. Also,
Aixtron’s next-generation ALD and
AVD systems are still under devel-
opment and are yet to be qualified
for mass production. However,
these systems will still be ready for
launch later in 2008, the firm says.
Order backlog was €157.3m at
the end of Q1/2008, more than
double €70m a year ago and up
19% on €132m at the end of 2007.
"We have seen some evidence of
softening in inquiry level, which leads

us to believe
that we are We have seen

probably at the some evidence

apexof the  of goftening in
current : :

demand cycle,” INQUITY level...
says presi- We are probably
dent & CEO gt the apex of
Paul Hyland.  the current
“"However,

speaking at demand cycle
the mid-way

point in Q2, we already have a pos-
itive view of the order intake devel-
opment in this quarter,” he adds.
"This is a very encouraging start to
what we are projecting to become
one of the most successful years in
the company’s 25 year history.”
Aixtron has therefore reiterated
March's full-year 2008 guidance for
revenue of €270m-300m (up 26-40%
on 2007's €214.8m). In addition to
Q1/2008's €62.6m in revenue, this
assumes €136m will come from the
existing €157.3m order backlog
and €21m from spares/non-system
revenue in Q2-Q4/2008, leaving
just €50-80m in new equipment
orders needed to achieve the
targeted guidance.
www.aixtron.com

IN BRIEF

Bridgelux orders
multiwafer CRIUS
reactors for GaN

LED expansion

Bridgelux of Sunnyvale, CA, USA
has ordered two Close Coupled
Showerhead CRIUS MOCVD sys-
tems from Aixtron, both in 31x2"
wafer configuration, to expand
its volume production of
AlInGaN-based HB-LEDs.
Founded in 2002, Bridgelux
says it introduced the industry’s
first high volume ITO/InGaN
power LED chip and delivers
millions of chips every month to
customers worldwide.
www.bridgelux.com

FBH adds MOCVD
system for UV LEDs

Aixtron has received an order
from the Ferdinand-Braun-Institut
flir Hochstfrequenztechnik (FBH)
for an AIX 2600G3HT Planetary
Reactor system with a capacity
of 8 x 4-inch wafers.

FBH of Berlin, Germany will use
the system to strengthen its R&D
activities in GaN-based UV LEDs,
laser diodes and GaN HFETs.

"FBH has accumulated consid-
erable experience with a wide
range of Aixtron MOCVD systems,”
says Dr Markus Weyers, head of
the Materials Technology Depart-
ment. "We already have an AIX
2600G3HT Planetary Reactor
system with 8x3" and 11x2"
capacity in operation... we can
build on this to quickly and effi-
ciently grow UV LEDs.”

“The new tool will especially
allow us to prepare high-
temperature AIN thin films with
high crystalline quality uniformly
and reproducibly... the AIX 2600G3
system is especially suited for the
uniform and reliable growth of
such challenging semiconductor
materials.”
www.fbh-berlin.de
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TEC module for high heat fluxes in small opto packages

Nextreme Thermal Solutions of
Durham, NC, USA, which manufac-
tures thermal and power manage-
ment products, has launched the
latest module in its OptoCooler family
of thermoelectric coolers (TECs)
designed for the photonics industry.
The OptoCooler UPF40 thin-film
thermoelectric cooler module is
designed for optoelectronic appli-
cations with high heat-flux require-
ments, and is suited to the cooling
and temperature control of devices
such as semiconductor optical
amplifiers (SOA) and laser diodes.
The UPF40 can pump a heat den-
sity of up to 72W/cm? at 25°C and,
as a result, can move a maximum
of 3.7W of heat with an active foot-
print of just 5.1mm®. "The new
OptoCooler UPF40 module operates
with heat fluxes 4 to 5 times
greater than conventional thermo-
electric coolers,” reckons VP of
engineering Dave Koester. "In addi-
tion, the module’s extremely small

Nexireme’s OptoCooler UPF40 thin-
film thermoelectric cooler module.

footprint opens up new thermal
management capabilities in
electronics that were previously
unavailable.”

With Nextreme's thin-film thermal
bump technology at its core, the
UPF40 module can be integrated
directly into electronic packaging to
deliver cooling for a wide variety of
thermal management applications
(e.g. embedding in an SOA pack-
age to maintain proper operating
conditions). SOAs are used in high-
speed photonic networks to restore
degraded optical signals to their

original quality without converting
them into electronic signals.
Nextreme'’s thin-film thermoelectric
products are manufactured in volume
with the thermal copper pillar bump
process, an established electronic
packaging approach that scales
well into large arrays. The process
integrates thin-film thermoelectric
material into the solder bumped
interconnects that provide mechan-
ical and electrical connections for
high-performance/high-density ICs.
Unlike conventional solder bumps,
thermal bumps function as solid-
state heat pumps on the microscale.
The stack-up of a thermal bump,
including the thin-film material, sol-
der and electrical traces, is only
100um high and has a diameter of
238um. The thermal bumping
process can be implemented at the
package or wafer-level, and is cur-
rently used to fabricate Nextreme’s
discrete modules.
www.nextreme.com/optocooler

StratEdge launches small-outline thermally enhanced packages

StratEdge of San Diego, CA, USA,
which designs and produces pack-
ages for microwave, millimeter-
wave, and high-speed digital
devices, has launched a family of
small-outline thermally enhanced
molded ceramic packages for
power semiconductors, for use with
silicon, silicon carbide, gallium
nitride, and other compound
semiconductors (e.g. amplifiers,
discrete transistors, and diodes
where greater than 0.5 Watt of
power is consumed).

The thermally enhanced packages
are designed for reliability and to
mitigate the inherent stresses of
brazing dissimilar materials
together. All materials used in the
packages have matched coefficients
of expansion. They are assembled
using a glass-to-metal seal process
combined with gold germanium
brazing, giving a rugged and
reliable package. The packages can
handle temperatures up to 360°C,

StratEdge’s two-lead G1010M-2C

package, supplied with copper insert.

A hermetic seal provides enhanced
reliability and offers protection from
harsh environmental conditions,
meeting military standard require-
ments. Packages are sealed with
metal or ceramic lids that have
gold-tin solder preforms.

Copper composite bases or copper
inserts give enhanced thermal
dissipation. Devices are mounted
directly to the metal bases,
providing an electric ground to the
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backside of the chip. StratEdge
claims that the packages provide
superior electrical performance for
frequencies up to at least 6GHz.
For controlled impedance devices,
transition designs with higher-
frequency performance can be
used.

Packages are available in various
shapes, sizes, and lead counts.

All can be provided with gull-wing-
shaped |leads for surface mounting.
"These new packages, combined
with our Power Package Series with

thermally conductive beryllium
oxide (BeO) ceramic, give our
customers a variety of packages to
choose from to package their
high-power devices,” said Timothy
Going, president and CEO.
StratEdge’s new thermal power
package will be on show at the
IEEE MTT-S International
Microwave Symposium (IMS 2008)
in Atlanta, GA, USA (17-19 June).
www.stratedge.com
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Enhanced laser-based automated wafer processing

At July’s Semicon West 2008 show
in San Francisco, CA, ] P Sercel
Associates (JPSA) of Manchester,
NH, USA will supplement its IX-4000
series of high-throughput,
high-speed Class 1 laser-based
workstations with two new systems:
the IX-4100 ChromaDice and the
IX-4600 ChromAblate. Both are
designed for automated wafer
processing with the ability to
handle up to 300mm wafers.

Based on the IX-210 and IX-260
systems, the 4100 and 4600 feature
automation and capability enhance-
ments. In addition to 300mm wafer
processing, these include automatic
wafer loading, an integrated auto-
mated coating/cleaning station,
and a vision system for automatic
wafer alignment.

The IX-4100 ChromaDice is
designed for wafer singulation appli-
cations and employs UV energy from
a diode-pumped solid-state (DPSS)

laser in a fast,
low-stress
method of
wafer scribing
that minimizes
chip breakage
after cutting
(for higher
yields), with
kerfs as nar-
row as 2.5um
and minimal
debris genera-
tion in a vibration-free process.
The IX-4600 ChromAblate is a UV
excimer-based laser system suited
to applications including LED pro-
duction, selective wafer annealing,
micro-drilling, thin-film patterning,
and 3D micromachining. It uses
proprietary UV laser technology to
produce high-brightness LEDs
through a patented lift-off method
that dramatically reduces the time
and cost of the fabrication process

The IX-4100

as well as enabling
manufacturers to
grow vertical design
LED devices that
provide the highest
light output.

JPSA says its IX-4000
series systems are
designed and opti-
mized for demanding
24/7 high-volume
production but still
have high accuracy.

The IX-4600 ChromAblate can
micromachine features to 2um or be
configured for large-area exposure
of up to 5mm x 5mm. The systems
feature dual-cassette load ports,
production-grade robotics, and
other robust features characterizing
industrial-grade systems. They are
also compact, modular, fully auto-
mated and versatile, with large
work areas and full accessibility.
www.jpsalaser.com

Obducat and Canon MJ win first
joint NIL deals in Japan

Obducat AB of Malmo, Sweden has
received two orders for nano
imprint lithography (NIL) systems
from Canon Marketing Japan
(CMJ): a semi-automatic Sindre
production system for manufac-
turing LED components, and a
development system for display
applications (both for delivery in
third-quarter 2008). The total value
of the orders to the end customers
(both major international firms
based in Japan) is about SEK10m
(€1.07m).

The Sindre deal also entails
agreed prices on expendable items;
sales of these are expected to
generate further revenues at the
end customer in excess of SEK10m
over the next 3-5 years.

Development using the system for
displays is expected to result in
products for field testing as early as
this year, and high-volume manu-
facturing in 20089.

www.semiconductor-today.com

Obducat's CEO Patrik Lundstrom
reckons that the firm is now
cementing its position as a leading
provider in NIL-based LED
production, as well as gaining a
strong foothold in displays. "Both
applications are within Obducat’s
focus areas. With regard to the
display application, it is the first
industrial step towards imprint
solutions for larger areas,
presenting a significant market
potential,” he says.

"These two orders are the first
outcome of a year of intensive
collaboration between Obducat and
Canon MJ],” Lundstrom adds.
Obducat signed an exclusive Japan
distribution agreement with Canon
MJ in January 2007 (around the
time that Sindre was launched).
“"Both deals will now be vital
endorsements for further activities
in Japan,” he reckons.
www.obducat.com

JPSA partners with
ETSC in China

Photonics and semiconductor
equipment distributor ETSC
Technology Company of East Lake
Hi-Tech Development Zone
(China’s 'Optics Valley’) in Wuhan
is to represent and service the
laser systems and technology
products of JPSA in China.

"ETSC is well established in China
as a professional optics products
and services provider to a broad
and distinguished customer base,”
says president Jeffrey P. Sercel.
"Their decade of experience in
the China marketplace will be a
tremendous asset.”

As well as selling systems, ETSC
will service JPSA equipment from
their multiple service locations,
stock spare parts, and assist cus-
tomers in operation and process
development, as well as provide
customer training. ETSC engineers
are traveling to JPSA for training.
www.etsc-tech.com
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IN BRIEF

Rubicon prices
public offering

Rubicon has announced the pricing
of a public offering of 3,950,000
shares of its common stock at
$24 per share (to raise $94.8m).
To cover any over-allotments,
the underwriters have an option
to purchase up to an extra
592,500 shares ($14m).

This follows an initial public
offering of 6,700,000 shares on
NASDAQ last November, when
the firm’s stock opened at $14
per share, raising $93.8m
($77m for the firm, plus $16.8m
for early-stage investors).

Founded in 2000, Rubicon’s
revenues grew 2% in 2005, 27%
in 2006 and 64% in 2007 (to
$34.1m), when the firm made its
first annual profit.

A copy of the final prospectus
can be obtained by contacting
UBS Investment Bank of New
York, NY, USA.

Rubicon grows 46% year-on-year as
expansion runs ahead of schedule

For Q1/2008, Rubicon Technology
Inc of Franklin Park, IL, USA, which
manufactures sapphire substrates
and products for LED, RFIC,
semiconductor and optical window
applications, has reported revenue
of $10.5m, up 10% on last quarter
and 46% on $7.2m a year ago. Net
income has risen from $283,000 a
year ago to $2.3m.

The firm continued the rapid build
out of manufacturing capacity in its
new crystal growth facility in
Bensenville, IL (which opened in
January). "We were able to start
building out crystal growth furnaces
in our new facility earlier than antic-
ipated,” said chief financial officer
Bill Weissman. "As a result, our first
quarter revenue and earnings per
share came in better than expected.”

"Rubicon had a very strong first
quarter, in terms of our financial
performance, the continued diversi-
fication of our revenue base across
end markets, expansion of our pro-

duction capacity and the continued
evolution of our technology,” says
CEO Raja Parvez. "We now have
larger furnaces operational that are
capable of producing next genera-
tion eight inch diameter sapphire
material.”

For Q2/2008, Rubicon expects
revenue of $11.5m. Full-year rev-
enue and EPS estimates have been
based on the expected added
capacity throughout this year.
“While we had a strong first quarter
and expect our second quarter to be
strong as well, we are not raising the
top end of our earlier estimates until
we are sure capacity can continue
to come on-line ahead of schedule,”
says Weissman. However, the firm
is tightening its range of anticipated
revenue for 2008 to $47-49m
(excluding estimated costs of about
$400,000 to be incurred from a
proposed secondary offering
currently in registration).
www.rubicon-es2.com

OIPT names ops director and TDI general manager

Oxford Instruments Plasma Tech-
nology (OIPT) of Yatton, UK

(a division of Oxford Instruments plc)
has appointed Bernard Scanlan as
general manager for its recently
acquired Technologies and Devices
International Inc (TDI) business in
Maryland, MD, USA.

Prior to his appointment, Scanlan
was operations director for Oxford
Instruments Nanoscience, where
he led, and implemented a number
of key business improvements.

TDI develops and manufactures
nitride materials (including GaN,
AIN, AlGaN, InN and InGaN) using
its patented hydride vapour phase
epitaxy (HVPE) technology and
processes, mainly for applications
in solid-state lighting, short-wave-
length optoelectronics and RF
power electronics.

OIPT says it will provide TDI with
additional R&D resources which will

allow the firm to
continue the
development of
its HVPE technol-
ogy further into
commercially
available tools,
which can be used
by HB-LED and
RF power electronic manufacturers.
The addition of HVPE opens up the
opportunity to deliver products to
the epitaxy sector of the market,
adds OIPT. TDI's HVPE technology
offers HB-LED makers lower
manufacturing costs and improved
output compared to conventional
MOCVD techniques, it is claimed.
OIPT also provides process tools
based on core technologies in
plasma-enhanced deposition and
etch, ion-beam deposition and
etch, atomic layer deposition (ALD)
and molecular beam epitaxy (MBE).
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® OIPT has also
appointed

Dan Ayres as its
operations director.
He has already held
a number of roles in
operations and mar-
keting in the Oxford j )
Instrument Group at '9
Oxford Instruments Analytical
(most recently as director of
operations).

Prior to joining Oxford Instruments,
Ayres worked for a major Japanese
car maker, where he was responsible
for managing production suppliers
and co-ordinating the supply chain
for new product introductions.

As well as working on key chal-
lenges to ensure that OIPT main-
tains its standards, Ayres will also
be instrumental in the firm’s reloca-
tion within North Somerset in 2009.
www.oxford-instruments.com
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AmberWave buys Aonex for opto and solar prospects

Arrowhead Research Corp of
Pasadena, CA, USA has sold its
majority-owned subsidiary Aonex
Technologies to AmberWave Systems
of Salem, NH for up to $7.95m in
shareholder earn-out payments,
plus a running royalty on sales of
solar products incorporating
Aonex'’s technology.

Aonex was founded in 2004 by
Arrowhead and professor Harry
Atwater of the Pasadena-based
Caltech to commercialize materials
integration technology developed in
Atwater’s lab for high-efficiency
solar cells. The firm later expanded
its focus and product development
efforts to address the LED and laser
markets. Aonex’s products (A-Sapph
single-crystal sapphire and A-GaN
single-crystal GaN, respectively, on
polycrystalline AIN substrates)
could enable the fabrication of
higher-efficiency devices at lower
cost and higher yields, it is claimed.

AmberWave, which was spun out

from Massachusetts Institute of
Technology in 1998, undertakes R&D
focused on integrating dissimilar
semiconductor materials to enable
high-performance devices at low
manufacturing costs. It claims to
have been first to develop sub-45nm
and sub-25nm strained silicon FETs,
and first to demonstrate economically
feasible wafer-scale strained silicon
and strained silicon-on-insulator
wafers free of SiGe. Last August,
together with the Rochester Institute
of Technology, AmberWave was
awarded a $0.3m, three-year grant
from the National Science Foundation
(NSF) to integrate compound semi-
conductor devices on silicon using
its aspect ratio trapping (ART) tech-
nology. In March 2006, it formed a
cooperative agreement with Purdue
University to jointly develop tech-
nologies for integrating devices on
III-V materials (for III-V MOSFETs).
Aonex’s technology should
enhance AmberWave's technology

portfolio and enable it to move into
new, high-growth markets.
"AmberWave'’s technical capabilities
and business expertise make it the
perfect company to bring Aonex’s
products to market,” says Aonex
CEO and co-founder Sean Qlson.
"There is a shared vision of using
materials integration to develop
better, more cost-effective semi-
conductor devices,” he adds.
“Strong synergies between Aonex
and AmberWave made selling Aonex
the right decision,” says Arrowhead’s
CEO Chris Anzalone. "AmberWave
is well positioned to scale Aonex’s
prototypes and customer traction
into compelling businesses in the
optoelectronic and solar markets.”
As part of the acquisition, Atwater
will continue to support development
of the technology. AmberWave will
also take over Aonex’s Pasadena
operations.
www.amberwave.com
www.arrowheadresearch.com

Dazzling Production Solutions

from Oxford Instruments

Plasma Etch & Deposition [ Atomic Layer Deposition

High throughput and high yield with excellent in-
wafer, wafer-to-wafer and run-to-run uniformity
are the key to Oxford Instruments' superior v

production solutions for HBLEDs.

5 Our proven process tools have been |
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reliable results.

For more information email: plasma.technology@oxinst.com
Oxford Instruments Plasma Technology Tel: +44 (0)1934 837 000

www.oxford-instruments.com/plasma/semi2
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DOE announces Round 5 SSL funding opportunities

As part of its Solid State Lighting
(SSL) program, the US Department
of Energy’s National Energy Tech-
nology Laboratory (NETL) has
announced its fifth-round SSL Core
Technology Research and Product
Development funding opportunities.

The Office of Energy Efficiency
and Renewable Energy (Building
Technologies Program) is soliciting
applications from research organi-
zations (to perform Core Technol-
ogy Research activities) and from
industrial organizations (to perform
Product Development activities for
general lighting applications).

The DOE aims to make 5-10 Core
Technology Research awards of up to

$600,000 per year for up to 3 years.
The application deadline is 19 June.
Core Technology Research supports
applied research in key technical
areas needed to advance SSL tech-
nologies by fostering a collaborative
atmosphere favorable to providing
problem-solving knowledge and
data needed to overcome technical
barriers identified in six defined
Program Areas of Interest: three in
LEDs (internal quantum efficiency;
phosphors and conversion materials;
and encapsulants and packaging
materials) and three in OLEDs.
Product Development projects aim
to develop or improve commercially
viable materials, devices, or systems.

The Program Areas of Interest are:
(1) LED-based integrated luminaries;
(2) high-efficiency LEDs or arrays;
(3) phosphors or encapsulants;

(4) electronics development;

(5) OLED lighting panels;

(6) low-cost substrates and encap-
sulation for OLEDs; and

(7) off-grid SSL products.

The DOE aims to make 2-5 two-
year awards, of up to $900,000
each per year for program areas of
interest 1-6 and up to $400,000
per year for 7, totaling $7.5m.

The DOE will notify recipients by
the end of 2008 and make awards
by April 2009.
www.netl.doe.gov/ssl

Luminus wins Display Component of the Year award

Luminus Devices’ PhlatLight LED
back-light unit (BLU) has won the
2008 Display Component of the Year
Gold Award from the Society of
Information Display (SID).

The other gold award winners are
Apple’s iPhone and Sony’s OLED TV.
This follows Luminus last year win-
ning the 2007 Silver Award from
SID for PhlatLight LEDs used in
projection applications.

Luminus received the award on
21 May at Display Week 2008
(the SID International Symposium,
Seminar & Exhibition) in Los Angeles.
Luminus also demonstrated the
PhlatLight BLU and other PhlatLight
LED powered projection products in
private demonstrations.

The PhlatLight 46" BLU is illumi-
nated by eight light modules, each
with a single red, green and blue
PhlatLight (Photonic Lattice) LED.
The LEDs illuminate the BLU from
the edges, not the back, enabling
thinner designs. "The PhlatLight
BLU earned this distinction because
it provides a low-cost and reliable
solution that can finally enable RGB
LED backlighting in mainstream,
large-screen LCD TVs,” said John
Langevin, VP sales & marketing.

The PhlatLight BLU is the result of
collaboration with Global Lighting

Langevin (right) and McCartney (left).

Technology, which specializes in
MicroLens light guides for back-
lighting and other applications. "We
consider GLT a full partner in the
product and in the honor of this
award”, added Langevin. More
recently, Luminus and GLT engaged
Jabil Corp as a design and manu-
facturing partner for integrating the
technology and taking it to market.
The Display of the Year Awards
commends the chief influential
technologies across the global
display community, reckons
Dick McCartney, SID’s DYA chair.
"Among the significant number of
nominations received from around
the world, Luminus Devices’ Phlat-
Light technology stood out for the
second year in a row.”
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® Luminus has also been named a
winner of a 2008 Small Business
Association of New England (SBANE)
Innovation Award, which recognizes
firms that have transformed their
ideas into a product or service (in
this case PhlatLight LED technology)
that delivers proven value to its
customers. This year, 165 firms
were nominated, and 15 semi-
finalists were announced on 4 April,
leading to final presentations before
the judges on 8 April.

In addition to the display market,
Luminus is also expanding PhlatLight
LEDs into lighting applications.

“In the months and year ahead it is
obvious that Luminus has a business
plan and strategy for impacting our
local economy by providing a solid
base of jobs while at the same time
helping to revolutionize the solid-state
lighting industry on a global scale,”
said SBANE president Bob Baker.

Luminus’ CEO Udi Meirav sees the
human capital of the greater Boston
area as a competitive advantage.
“"Luminus’ achievements would not
have been possible anywhere else
in the country,” he reckons. Luminus
was founded in 2002 on the basis of
research conducted at the Massachu-
setts Institute of Technology (MIT).
www.luminus.com
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Luminus Devices Inc of Billerica,
MA, USA unveiled its PhlatLight LED
product line for lighting applications
at the Lightfair International event
(28-30 May) in Las Vegas, NV.

The firm is best known for supply-
ing its patented PhlatLight LEDs for
high-definition TVs and projectors
to consumer electronics manufac-
turers like Samsung and LG Elec-
tronics. The firm claims that they
are the only LEDs bright and effi-
cient enough to replace arc lamps
with a solid-state alternative.

PhlatLight LEDs are larger than
standard LEDs, and are designed to
operate at much higher power lev-
els. Luminus is therefore now mak-
ing the technology available to
lighting manufacturers, providing a
line of products that are able to
replace conventional lamps in light-
ing applications previously thought
impossible with LEDs.

"Luminus has taken several steps
in recent months to support expan-
sion into lighting, by expanding our
product portfolio, sales and support
organization, and distribution chan-
nel,” said Christian Hoepfner, VP of
products. "These products are
already being designed into lighting
fixtures in the entertainment, archi-
tectural and medical industries,” he
adds. "We expect our large, white
PhlatLight LEDs to make an impact
in high-brightness applications in
the general lighting landscape.”

The properties of PhlatLight LEDs
include Luminus’ Photonic Lattice
technology efficiently extracting
light from the chip surface. The
firm says that the technology
enables the manufacture of LEDs
as much as 12 times larger than
conventional LEDs, in various
shapes, sizes and configurations for
a wide range of applications.

Luminus’ patented chip-on-board
package technology gives the LEDs
low thermal resistance (<0.6°C/W),

www.semiconductor-today.com
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Luminus launching PhlatLight
LEDs for lighting applications
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Luminus’ CBT-120 single-chip red, green and blue single-color (left) and
CBM-270-RGBX multi-chip, four-color (right) PhlatLight LED modules.

allowing what is claimed to be the
industry’s widest reliable operating
range, from 0.35A to over 30A,
with some devices capable of
producing over 3000 lumens from
a single chip. Reliability testing at
high current levels qualifies the
products for over 100,000 hours of
operation.

Three series of PhlatLight LEDs
will be exhibited at Lightfair:
® The PhlatLight CBT series of
single-chip, single-color LED
modules comprises individual
red, green or blue devices with
various emitting areas:
CBT-120 (12mm?); CBT-85 (8.5mm?);
CBT-54 (5.4mm?); CBT-40 (3.9mm?).
Products are available for sampling.
® The CBM family of multi-chip,
multi-color PhlatLight LED modules
will be debuted in three- and four-
color configurations. With thou-
sands of lumens emitted from a
small area like an arc gap or fila-
ment, optics are simplified and
color shadowing eliminated. Over
2000 lumens of multi-color or white
light is produced from a single
module. This performance enables
applications not possible with con-
ventional LEDs, it is claimed, such
as spotlighting for entertainment,
architectural or general lighting.
A single CBM module can replace
large arrays of conventional LEDs,
while multiple modules can be tiled

for flux competitive with 575W
arc-lamps. Sampling will start in
September, with mass production
in Q4/2008. The initial CBM series
will consist of the following devices,
with different emitting areas:
CBM-220-RGB (22mm?) and CBM-
270-RGBX (27mm?), with multiple
fourth colors available in Q4/2008.
® A new family of PhlatLight white
LEDs in various sizes offers output
ranging from 1600 lumens for the
CBT-20 and more than 4000 lumens
for the CBM-360, providing an
ultra-bright, point-source of white
light with superior optical coupling
that enables new applications with
better optical system efficiency, it is
claimed, overcoming the design
limitations of conventional LEDs
and LED arrays. Sampling is
planned for September, with mass
production in Q4/2008. The initial
white LED product line will consist
of the following devices (each in
cool, warm and neutral versions):
the CBT-90-W (9mm*) and the
CBM-360-W (36mm?).

Luminus adds that PhlatLight LEDs
are supported by eco-system part-
ners for lighting including National
Semiconductor and Maxim for driv-
ers, Fraen for optics, NuVentix for
thermal management and Cypress
Semiconductor for color manage-
ment solutions.
www.luminus.com
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Cree expands XLamp XR-C

family to full range of colors

Cree has expanded its family of
XLamp XR-C high-power LEDs to
include the full range of colors.

Standard flux order codes at
350mA are available up to:
350mW in royal blue, 23.5Im in
blue, 67.2lm in green, and 51.7Im
in amber, red-orange and red.

The XR-C color LEDs feature the
same isolated thermal path, low
thermal resistance and high reliabil-
ity as the XR-C family’s white LEDs,
as well as a smooth upgrade path

Cree’s green XLamp XR-C LED.

for customers looking to use the
same footprint as XR LED products.
Paul Thieken, director of marketing
for lighting LEDs, says that Cree is
extending its XLamp LED portfolio
with new, higher-performance,
lower-price options in the XR family
form factor. "Cree enables design
flexibility for color LED applications
with consistent drive currents and
footprints throughout the XLamp

XR-C and XR-E LED families,” he adds.
www.cree.com/xlamp

Lynk Labs adds Cree to AC LED supplier network

Lynk Labs Inc has added Cree to
its AC LED Technology Strategic
Supplier Network as a second sup-
plier of LEDs for its AC-driven LED
light engines and system solutions,

which are designed to provide
OEMs with 'bulb and ballast’ sim-

plicity for LED-powered luminaires.

Lynk Labs is already partnered
with Citizen Electronics to supply
Lynk with LEDs for its SnapBrite
and XyLite AC LED light engines.
XyLite modules deliver flexible X-
and Y-dimensional building blocks
of light that enable OEMs to accel-
erate and simplify their product

design strategy for almost any LED
lighting application, claims Lynk.
Lynk reckons its AC LED technol-
ogy can help OEMs deliver products
that are 'lighting infrastructure
friendly’ and better understood by
architects, contractors, reps,
distributors and end customers.
The firm recently launched its
Geolite linear AC LED system,
which uses Cree’s XLamp XR-E LED
and is encapsulated in a low-profile
linear casing that acts as the heat
sink. Available in 14", 28" and 42"
lengths, Geolite is sold to OEMs
and system integrators for display

case and other linear lighting
applications in retail, display and
architectural environments.

"Lynk Labs will be working closely
and strategically with Cree to develop
additional AC LED light engines and
system solutions for OEMs and
customers” says VP marketing &
product development Bob Kottritsch.
Integrating Cree’s lighting-class
LEDs into its AC LED light engines
and systems will provide new
opportunities for OEMs to reduce
time to market and simplify their
product offerings, the firm reckons.
www.lynklabs.com

Cree shipping LR4 recessed LED down-lights in volume

Cree Inc of Durham, NC, USA has
started volume shipments of its LR4
four-inch architectural recessed
LED down-light for new construction
and renovation projects. The LR4 has
been specified in a number of
significant projects, including cor-
porate campuses, full-service hotels,
and global restaurant chains.

"The eco-friendly LR4 lighting
system helps create a warm and
comfortable environment for our
guests while reducing our energy
and maintenance cost,” says
Steve Eckley, VP of operations at

Amerimar Inc, the developer of the
Hutton Hotel in Nashville, TN,
an early LR4 installation.

The LR4 delivers up to 540 lumens
of high-quality light from less than
11W of power and features: a color
rendering index (CRI) of up to 94;
two available color temperatures —
warm white (2,700K) and neutral
(3,500K); two available shield angles
(159 and 309); and a dimmable
design, including compatibility with
Lutron Electronics products.

The LR4 also provides a wide
range of application flexibility,

allowing designers to precisely
deliver light to surfaces within the
visual environment.

"Cree has demonstrated the LR4
to hundreds of customers through-
out the world and the feedback has
been exceptionally strong,” claims
Cree LED Lighting Solutions presi-
dent Neal Hunter.

Cree demonstrated its full portfolio
of LED Lighting Solutions products
at Lightfair International in
Las Vegas, NV (28-30 May).
www.CreelLS.com
www.lightfair.com
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Epistar joins Everlight & Seoul
in licensing Rothschild patents

LED chip-maker Epistar Corp of
Hsinchu Science-based Industrial
Park, Taiwan says it has obtained a
worldwide license from Dr Gertrude
Neumark Rothschild, professor
emerita of Materials Science and
Engineering at Columbia University,
for her US Patents 5,252,499
("Wide Band-Gap Semiconductors
Having Low Bipolar Resistivity and
Method of Formation’, issued in
1993) and 4,904,618 ('Process for
Doping Crystals of Wide Band Gap
Semiconductors’, issued in 1990),
as well as their foreign counterpart
patents.

The license agreement follows an
investigation instituted on 20 March
by the US International Trade
Commission based on a complaint
('In the matter of Short-Wave Light
Emitting Diodes’) filed by Rothschild
alleging infringement by 34 firms of
patent 5,252,499 (covering a
method of producing GaN-based
semiconductors for LEDs and laser
diodes emitting in the blue, green,
violet and ultraviolet end of the
spectrum).

The complaint sought to bar
importation into the USA of a wide
range of consumer electronics
products incorporating infringing
devices. These include DVD players
using Sony’s Blu-ray format,
Motorola Razr phones and Hitachi
camcorders, as well as instrument
panels, billboards, traffic lights and

data storage
) Customers that

devices.

Other firms have been

;ilte‘j i”‘:éfg using or will
u-ray .
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Matsushita Made or to be

Electric made by

Industrial Co
(Panasonic),
LG Electronics
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gamsung ] infringement
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player manu-

facturer Toshiba Corp, as well as
Nokia Corp, Sony Ericsson Maobile,
Pioneer, Sanyo Electric Co, and
Sharp Electronics.

Under the license obtained by
Epistar, customers that have been
using or will use LED chips made or
to be made by Epistar will be free
from any patent infringement
assertion under the patents.

Last month, licenses were also
obtained by LED makers Everlight
Electronics Co Ltd of Taipei, Taiwan
and Seoul Semiconductor Co Ltd
of South Korea.

After previous patent complaints
filed elsewhere starting in 2002,
LED makers including Germany's
Osram Opto Semiconductors and
Japan’s Nichia and Toyoda Gosei
have also previously settled with
Rothschild over alleged patent
infringement. Also, on 10 March, an
action that had been brought
before the US District Court for the
Southern District of New York by
Rothschild was settled by LED
maker Philips Lumileds of San Jose,
CA, USA, giving the firm a non-
exclusive license. A separate case
against LED maker Cree Inc of
Durham, NC, USA is still pending.
www.epistar.com.tw

Lumileds launches online tools for solid-state lighting design

Philips Lumileds of San Jose, CA, USA
has introduced new online tools to
simplify development of general
lighting and other solutions using
its high-power Luxeon LEDs.
Joining the existing extensive set of
resources, the new Design Resources
section of the firm's website
includes optical, mechanical and
electrical models for Luxeon LEDs
that can be downloaded and used
in software applications to reduce
development time, speed time to
market, and deliver the best possi-
ble solutions and products.
“Providing resources that support
the development of solid-state
lighting solutions is an ongoing

Luxeon Rebel LED 3-2 CAD image.
effort that we are fully committed to,”
says applications manager Rudi
Hechfellner. Reliability data and
application briefs, along with the
Usable Light Tool and QLED Thermal
Design and Simulation Software
developed by Future Lighting Solu-
tions, are on the firm’s web-site.

The model files available now for
Luxeon Rebel and Luxeon K2
include 100K, 500K and 5M
ray-sets, optical source models,
footprint files, 3D-CAD files, PCB
layout tool library models to
generate printed circuit board
layouts, and Spice models for
electrical simulations.

The files are available in a variety
of formats, including ASCII, Zemax,
ASAP, TracePro, LucidShape, Light
Tools, IGS, STP, DWG, DXF, OrCad,
Eagle, and Spice.

Additional file types will be
supported over time.
www.philipslumileds.com/
resources/design

semiconductor TODAY Compounds & AdvancedSilicon = Vol. 3 » Issue 4 « May 2008

www.semiconductor-today.com



News: LEDs 39

Nichia sues Seoul in Japan and UK over white LEDs

At the end of April, Nichia Corp filed
a lawsuit in the Tokyo District Court
against Japan Seoul Semiconductor
Co Ltd (the Japanese subsidiary of
Korean LED maker Seoul Semicon-
ductor).

This follows a lawsuit filed in
Osaka District Court in May 2007
alleging that Seoul Semiconductor’s
0.5 Watt Z-Power LED P9 series
white-LED products infringe
Nichia’s Japanese patents 3511970
and 2778349 relating to GaN-based
blue LED chips.

The |latest complaint alleges that
white LED products sold by Japan
Seoul Semiconductor (BW104-S,
WH104, WH104-C, TWH104-H,
MPW104-F1, WH107, WH201,
WH601, WH108-S, WH108,
FCW100, FCW100Z, FCW1012Z,
WH1222) infringe Nichia's Japanese

patent no. 3900144, which relates
to the production of a phosphor
material and light-emitting devices
such as blue LED chips (as well as
the combination of them). The
patent is applicable to white LEDs
used in keypads and indicators. It
does not cover side-view LEDs used
as light sources in backlighting cell-
phone LCD panels, says Nichia.

Nichia is also seeking monetary
compensation for damages from
past infringement as well as an
injunction against any further
infringing activity.

The firm says that, to contribute
to the promotion of a fair market
where intellectual property rights
are respected, it will take measures
continuously throughout the world
against any company that infringes
its intellectual property rights.

® In mid-May, Nichia also filed a
patent infringement lawsuit in the
UK against Seoul Semiconductor
and its UK distributor Avnet EMG Ltd
seeking injunctive relief and
compensation for damages.

The subject of the lawsuit is the
Acriche Series white LED product
manufactured by Seoul Semicon-
ductor, which Nichia believes
infringes its two patents EP(UK)
599224 and 622858,

Nichia also has lawsuits in
progress for injunctive relief and
compensation for damages against
Seoul Semiconductor (including its
Japanese and US subsidiaries too in
certain cases) in the US for design
patent infringement of side-view
white LEDs (see story below).
www.seoulsemicon.com
www.nichia.com

US court rejects Nichia’s $2.5m claim for fees vs Seoul

In the design patent infringement
litigation between Korea'’s Seoul
Semiconductor Co Ltd and Japan’s
Nichia Corp regarding side-view
LEDs, judge Maxine M. Chesney of
the US District Court for the North-
ern District of California has issued
an order denying Nichia's 'Motion
for a Finding of Exceptional Case
and an Award of Attorney’s Fees’
filed on 21 February.

Nichia filed the original lawsuit in
January 2006 alleging that Seoul
Semiconductor’s 902 series side-
view LEDs (which are mostly used
for liquid-crystal display backlight
units in mobile phones etc)
infringed its US design patents
D491,538, D490,784, D499,385
and D503,388. Nichia was pursuing
a claim for inducement of infringe-
ment that could have led to it being
awarded damages of more than $4m.

On 8 November 2007, the jury
rendered a verdict that Seoul Semi-
conductor had willfully infringed
Nichia's design patents. But the
court determined that Nichia lacked
evidence to prove its inducement
claim, limiting damages to its claim

www.semiconductor-today.com

for direct infringement (whereby in
2005 Seoul Semiconductor had
made two small sales of the accused
products in the USA as samples,
resulting in actual damages of $62).
Seoul Semiconductor has made no
sales of the accused products in the
USA since, and no future sales are
likely. Conseguently, Nichia was
awarded damages of just $250.
However, a court has discretion to
award fees to a prevailing party in a
patent case, if the case is 'exceptional’.
So, in late December Nichia asserted
that it should be awarded $2.5m in
attorney’s fees against Seoul.
Chesney has now ruled that the
case was not exceptional and that it
“would not be appropriate” to award
fees to Nichia. She also found that
Nichia’s motion against Seoul
"imposed a significant burden on
the jurors’ time and the court’s
resources, not to mention the
burden on defendants [Seoul], who
expended approximately $2m in
fees and costs after obtaining a
dismissal of the only claim of real
substance” (when Chesney previ-
ously granted Seoul’s motion for

summary judgment on Nichia’s
claim of induced infringement).
Although Nichia asserts that it
needed to demonstrate that there is
a cost to infringing its patents, and
that it had to respond to Seoul’s
“attempt to take market share in
the side-view LED market”, such
concerns, while perhaps pertinent
to Nichia’s now-dismissed claim for
inducement, are insufficient to
explain why the continued prosecu-
tion of the remaining claim was a
reasonable choice under the circum-
stances presented, judged Chesney.
Chesney also stated that, to the
extent that Nichia, in seeking a jury
verdict, may have been attempting
to obtain some unstated ancillary
advantage over defendants in Asia,
Nichia has failed to explain why its
use of the US federal court system
for a case having nothing of real
substance to do with the US is jus-
tified, let alone that such an
endeavor should be underwritten
by Seoul Semiconductor.
www.patracer.com/
the_patent_litigation_blo/files/
nichia_order_fees.pdf
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Modulight wins ESA pump laser development contract

Modulight of Tampere, Finland says
it is continuing its close cooperation
with the European Space Agency
(ESA) by signing a $1.1m, 2 year
contract to develop high-brightness
pump laser technology for Earth
observation. The project aims to
improve the brightness and reliabil-
ity of high-power laser arrays that
are generally used for pumping
solid-state lasers in industrial and
space applications.

The program is a continuation of
efforts to develop lasers in the
800nm bandwidth range for space,
defense and industrial markets.
"We have already supplied space-
qualified communications lasers to
ESA for the SMOS mission in 2004
and worked together with ESA on
several laser development
programs, says president & CEO
Dr Petteri Uusimaa.

The latest project aims to produce
design and engineering models of
space-qualifiable quasi-continuous-
wave (QCW) laser arrays that have
an output power of more than

200W and are stackable in laser
modules of up to 1kW.

"This new contract helps us to fur-
ther exploit our product offering in
space application, and also opens
interesting new business opportuni-
ties in commercial markets where
higher brightness and more reliable
pump lasers are continuously
needed,” says Uusimaa. "Modulight
is proud to have the opportunity to
improve the competitiveness of
Europe in this strategically
important technology area.”
RangerlLase provides up to 20W
laser power at 1550nm
Capitalizing on its prior development
in infrared lasers, in March
Modulight launched the RangerLase
family of lasers, operating in the
1530-1570nm band. With output
powers between 100mW and 20W
and a broad selection of packages,
the RangerLase family targets
applications needing medium- or
high-power infrared beams, such
as point-to-point communications,
laser range finding and illumination.

The RangerLase family come in
various shapes and packages, to
suit a wide variety of pulsed and
continuous wave applications in
the eye-safe spectral region.

The key products are:

® Laser bar: producing up to 20W
of output power and available as
unmounted, CS-mounted, or pig-
tailed package, the laser bar is the
workhorse of high-power appli-
cations;

® Multimode laser: delivering up to
1W of continuous and 4.5W pulsed
power and available as an
unmounted chip, mounted chip, or
9-mm TO-can, the laser chip suits
use as a compact source of high-
power infrared light for free-space
applications;

® Single-mode laser: offering 80mW
of continuous light in a single-mode
beam and available as unmounted
chip, mounted chip, or 9-mm TO-
can, this product suits applications
requiring medium-level power in a
small spot or a high-quality beam.
www.modulight.com

High-power 808nm diodes for green laser pumping

Intense Ltd of Glasgow, Scotland,
UK has announced the Series
6020-808 high-power 808nm
single-mode laser diodes for
green laser pumping.

With high beam quality up to
200mW of output, they provide
high brightness with low astigmatism
and a Gaussian far field, the firm
says. Designed for pumping a
variety of solid-state lasers (e.q.
vanadate, YLF and Nd:YAG), the
new diodes allow OEMs to directly
couple their output to the crystal.

\Vanadate is used to design green
lasers, a key component in manu-
facturing RGB display sources,
handheld picoprojectors, scientific
instruments (including interfero-
meters) and precision machining.
Diode-pumped green lasers are
also used for targeting in defense
applications and for spectroscopic
applications in the medical field.

Series 6020-808 single-mode lasers.

Part of the Series 6000 family of
single-mode lasers, the 6020-808
diodes are based on the firm’s
patented quantum well intermixing
(QWI) technology, which increases
the brightness and reliability of laser
diodes while avoiding the usual
problems associated with cata-
strophic optical mirror damage, it is
claimed. The diodes offer high elec-
trical conversion efficiency at oper-
ating temperatures of 25-50°C,

The lasers are available in a
selection of free-space packages,
including 9mm, C-mount, and TO3.
Custom packaging and wave-
lengths are available on request.

"The Series 6020-808 single-
mode |laser pumps provide OEMs
with the optical tools they need to
develop products with lower costs,
higher efficiencies, and longer life-
times,” says Kevin Laughlin, VP HPL
global business development.
"The Series 6020 allows OEMs to
design products with powerful yet
significantly less complex optical
systems. Reduced component
counts mean lower system costs,”
he adds. "These QWI-enabled
Series 6020 also provide higher
conversion efficiencies and longer
ifetimes, especially when
compared to higher-power multi-
mode devices.”
www.intenseco.com
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QPC product revenue & gross margin
more than double year-on-year

For Q1/2008, QPC Lasers Inc of
Sylmar, CA, USA has reported rev-
enue of $1.6m, up 49% on $1.1m
a year ago (the 10th sequential
quarter of year-on-year growth in
what is historically the firm’s softest
quarter). This included product rev-
enue of $1.4m, up 114% on a year
ago due to expanded product offer-
ings including Generation III prod-
ucts, the firm’s recent entry into
the consumer electronics market,
and continued strength in the med-
ical market.

This is evidence that QPC's
business opportunities in all four
of the firm’s target markets
(aerospace/defense, consumer
electronics, medical and industrial)
are stronger than ever and grow-
ing, says co-founder and chief
financial officer George Lintz.

"We were particularly encouraged
by our product revenue growth,
new Gen III orders [worth $1.3m]
for our medical lasers, and by
tremendous new interest in our vis-
ible laser technology by consumer
electronics manufacturers from
around the world,” says chairman
and CEO Dr Jeffrey Ungar. During
the quarter, QPC also shipped a
high-power laser to a US Depart-
ment of Defense customer for air-
borne directed energy weapon
applications, and a 300W miniatur-
ized Ultra BrightLock Laser to a US
government prime contractor.

"To better capitalize on our
high-growth target markets, we
strengthened our global sales and
marketing teams, adding key
members in Europe, Asia and the
US to help us to expand our inter-
national distribution channels and
meet growing customer demands,”
Ungar says. QPC now has over 100
customers in 20 countries. "We are
committed to increasing our world-
wide customer base, our presence
in our vertical markets and our
revenues,” adds Lintz.

Operating loss has risen from $2m
a year ago to $3.3m, due to greater
R&D spending for Generation III
and consumer electronics develop-
ments. However, gross margin has
more than doubled from 23% a
year ago to 48%, due mainly to
product revenue growth
(specifically the higher-margin
Generation III products) resulting
in improved efficiencies as a result
of allocating fixed costs over a
higher number of units sold.

“We are very encouraged by the
Increasing interest in our Genera-
tion III lasers and we are commit-
ted to continued advancements of
this product line,” says Lintz.

“We remain focused on our long-
term goal of overall top-line growth
and are currently targeting cash
flow positive in 2009, he
concludes.

www.QPClasers.com
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Mini RGB laser
demoed for portable
projector displays

At May's Society of Information (SID)
Display Week 2008 in Los Angeles,
QPC gave invitation-only demon-
strations of its prototype BrightLase
red-green-blue (RGB) laser, which
is designed for high-resolution
miniature projectors with output in
the 100 lumen range for portable
handheld consumer electronics.

The fully integrated RBG laser
offers an expanded color gamut, low
power consumption, an ultra-com-
pact footprint, and is designed for
low-cost high-volume manufacture,
says the firm. QPC offers visible
laser technologies designed to be
compatible with the micro-display
technology including LCOS, scanning
micro-mirrors, DLP and LCD.

"Advances in electronics technology
provide hand-held consumer products
such as PDAs with incredible com-
puting and communications power,”
says CEO Jeffrey Ungar. "The small
size and poor resolution of typical 2
display screens makes their use for
applications such as Internet brows-
ing, games and video sharing a frus-
trating experience. Mating consumer
electronics with powerful projectors
powered by compact, powerful RGB
lasers offers a way around this bot-
tleneck.” QPC reckons the bright-
ness, efficiency, compactness and
low cost of its BrightLase technology
can provide advantages in displays
for PDAs, games, laptops, auto-
mobiles, and aircraft.

n

Consumer electronics drive capacity expansion

QPC plans to expand its facilities to
meet growing production needs.
"As we endeavor to compete in
higher-volume markets such as
consumer electronics, we will
require additional manufacturing
and cleanroom space to meet
increased production requirements,
says chief financial officer George
Lintz. "Manufacturing capacity is
crucial to meeting and growing
customer orders and thus is an

r
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operational necessity we must
proactively address. The ability to
deliver in volume and on-time is
an important underlying require-
ment to maintaining and growing
long fruitful relationships with new
and current customers alike.”

To fund the build out, higher-
powered additions to the Gen III
product line and other corporate
marketing and administrative needs,
QPC has issued $2.2m of debentures

that have a term of three years,
pay 10% interest, and are convert-
ible into common stock at $1.05
(a premium on the current price).
QPC has also issued five-year pur-
chase warrants exercisable at $1.05.
The securities were privately
placed with a mix of institutional
and accredited investors.

The debentures were sold at a
10% discount to their principal
amount, generating $1.99m gross.
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IPG overcomes diode laser
production yield issues

For Q1/2008, IPG Photonics Corp of
Oxford, MA, USA, which makes high-
power fiber lasers and amplifiers,
has reported revenue of $52.9m
(up 27% on $41.8m a year ago),
driven by sales of fiber lasers for
materials processing applications
(up 34% to $44.2m) and strong
sales to Europe and Asia. In partic-
ular, pulsed laser sales grew 73%
year-on-year, driven by demand
from marking and solar markets.

"Strong shipments in the European
Union and continued expansion into
the high-growth markets of Russia,
India, China and South Korea more
than offset the softhess we experi-
enced in the US, which accounts for
only 18% of our sales,” says CEO
Dr Valentin Gapontsev.

Operating expenses grew from
$8.3m a year ago to $11.9m (mainly
due to sales and marketing expenses
growing from $1.9m to $3.1m).
Nevertheless, net income has
grown from $ 6.6m to $8.1m.

"The growing acceptance of fiber
lasers across a variety of appli-
cations, combined with our pres-
ence in the major markets for
industrial lasers across the globe,
resulted in another quarter of
strong top- and bottom-line
growth,” says Gapontsev.

Gross margin has grown from
43% last quarter to 46%, due to
higher absorption of fixed costs as
a result of improved yields and
increased production, part of which

resulted in an increase in inventories.

"We have overcome the production
issues which impacted diode yields
in the fourth quarter of 2007,” adds
Gapontsev,

IPG has been expanding produc-
tion of its GaAs-based laser diodes
using two GEN200 MBE cluster
tools (in 4x4"-wafer configuration)
ordered from Veeco Instruments in
March 2007 (joining a GEN200
bought in 2006). The laser diodes
were developed for use in IPG’s

industrial fiber lasers, but the firm
also started selling the PLD Series
of fiber-coupled pulsed laser diodes
(with an output power of over
20W) on a merchant basis to
original equipment manufacturer
(OEM) customers in January. The
expansion is due for completion in
Q3/2008.

"In international markets, we
continue to see robust growth from
existing OEMs, new customers and
our presence in key high-growth
Asian markets,” says Gapontsev.
"In the US and elsewhere, we are
seeing substantially increased
order flow in materials processing
and telecommunications from the
beginning of the year,” he adds.
Some of these orders will ship in
the second quarter and the remain-
der is expected to ship during the
following six to nine months.”

For Q2/2008, IPG expects revenues
of $52-56m (up 23% year-on-year).
www.ipgphotonics.com

Bookham adds two new board members

Optical component, module and
subsystem maker Bookham Inc of
San Jose, CA, USA says that Dr
Bernard Couillaud and Edward
(Ted) Collins have been elected to
its board of directors.

"Bernard and Ted have a wealth of
experience in their respective
industries,” says chairman Peter
Bordui. "Bernard has unparalleled
background in the industrial laser
market through his leadership
experience at Coherent. Ted's
broad legal background, along with
his private equity expertise and
knowledge of the China market,
strengthens our capabilities in
these important areas,” he adds.

Couillaud has more than 25 years
of executive level experience, mostly
with laser manufacturer Coherent

Inc of Santa Clara, CA, where he
was president and CEO until 2002
and chairman from October 2002
to June 2007, as well as chairman
of the supervisory board of German
public company Lambda Physik AG
from 2000 to 2005. During his
academic career in physics and
laser technology, Couillaud was a
full professor at the University of
Bordeaux and a CNRS Fellow.
He is also a member of the French
National Academy of Technology.
Collins has extensive investment
banking, management and legal
experience. He is managing direc-
tor and a partner at ChinaVest,
where he is involved in private
equity investments in China. He is
also chairman of the California
Bank of Commerce, director and
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audit committee chairman of the
Taiwan Greater China Fund, and a
director of MedioStream of
Los Altos, CA. Previously, Collins
was a partner at law firm
McCutchen, Doyle, Brown, &
Enersen, responsible for the
Greater China practice. He has
served as counsel to investment
groups, banks, and manufacturing
firms in Hong Kong and Taiwan,
and has been a member of the
State Bars of California and Texas.
"I look forward to their contribu-
tions as we transition Bookham to
reach positive cash flow from oper-
ations before the end of the calen-
dar year and guide the company to
consistent and profitable growth,”
says president & CEO Alain Couder.
www.bookham.com
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Opnext rebounds
from last-quarter dip

For its fiscal Q4/2008 (to end-March),
optical module and component maker
Opnext Inc of Eatontown, NJ, USA
has reported revenue of $72.7m,
up 9.5% on last quarter’s $66.4m
(when vendor quality and production
problems limited shipment of
40Gb/s products) and up 11.2% on
$65.4m a year ago. The rise is due
mainly to increased sales of
40Gb/s, X2, 300-pin tunable, and
SFP and XFP data products, but was
partially offset by lower demand for
300-pin fixed-wavelength modules.

Sales of 10Gb/s and above prod-
ucts grew 11.3% to $60.1m, while
sales of less than 10Gb/s products
grew 9.3% to $8.2m, and sales of
industrial and commercial products
fell 10.2% to $4.4m.

Sales to Cisco rose to 45.7% of
total sales (from 37.7% last quarter),
while sales to Alcatel-Lucent fell
from 19.9% to 14.3%.

Gross margin has fallen slightly
from 33.9% a year ago to 32.9%,
due mainly to increased sales of
lower-margin SFP and 10Gb/s
multi-mode fiber data products and
the negative effect of foreign
currency exchange fluctuations.

Operating loss (including $1m of
stock-based compensation expense)
was $0.8m, compared to operating
income of $1.8m last quarter, due
mainly to higher R&D and market-
ing communication expenses, costs
incurred to amend previously filed
financial statements, non-cash
charges related to the disposal of
certain obsolete fixed assets and
the negative effects of foreign
currency exchange fluctuations.
Consequently, net income has
fallen from $4.3m to $0.9m.

“Following the bumps in the road
encountered in the December quarter
[for which revenue was down 13.3%
on the September quarter’s $76.6m]
were particularly glad to be back
on our growth plan,” says president
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and CEO Harry Bosco. This capped
a strong fiscal 2008, as revenue
rose 27% from fiscal 2007's
$222.9m to $283.5m and net
income grew from $0.7m to $17m.

"Deployment of broadband appli-
cations continues to drive demand
for our products,” says Bosco.

In particular, sales of 40G products
rebounded, and demand continues
to build across Opnext’s customer
base (leading to the firm recently
committing to expand manufac-
turing capacity).

While sales to main customer
Cisco remained strong and wel|
balanced across product lines,
Opnext continues to increase its
design wins with customers such as
Huawei, Ericsson, and Nortel. Also,
a pick-up in spending by certain
Japanese customers suggests that
telecom builds are progressing.

"We are encouraged by the
market opportunities that we have
before us as we broaden our
product lines to address new mar-
kets in the highest-growth market
segments,” says Bosco. "We believe
the 10G and above market segment
should continue to grow faster than
the overall market,” he adds.
"However, there continues to be
limited visibility in short-term
customer demand, lumpiness in
customer spending patterns, and
uncertainty related to the broader
economic downturn. For these
reasons we believe it is prudent to
remain cautiously optimistic for the
upcoming June quarter, just as we
were entering the March quarter.”

For fiscal Q1/2009 (to end-June),
Opnext expects a rise in revenue to
$74-77m. "For fiscal year 2009, we
are well-positioned to continue our
growth in the 10G and 40G markets,
while expanding our 40G portfolio
to address broader network
applications,” concludes Bosco.
www.opnext.com

Firecomms licenses
Optolock to APAC

Firecomms of Cork, Ireland has
licensed its OptolLock interconnect
technology to Taiwan's APAC
Opto Electronics Inc, which makes
fiber-optic transmission compo-
nents for local-area networks,
wide-area networks, storage-area
networks, metropolitan-area
networks and access networks.
An easy-to-use, low-cost housing
for instant termination of bare
plastic optical fiber (POF), OptolLock
provides plugless terminations that
allow for simpler, quicker connec-
tions of communications and
infotainment network devices.
OptolLock can be used in Fast
Ethernet ports directly, as it is fully
compatible with the IEEE 802.3u
Fast Ethernet data communications
standard. The resonant-cavity LED
operates at 660+10nm peak wave-
length. The device is mechanically
and electrically interchangeable
with SMI (small media interface)
connectors also enabled by
Firecomms EDL300 transceivers.
“With the rapid adoption of
Optolock by an increasing number
of equipment providers, we are
happy to license our technology
to APAC Opto Electronics Inc, a
company that has been supplying
transceivers to optical equipment
companies worldwide since 1998,"
says Niall Keegan, general manager
Asia Pacific. "APAC, like all suppliers
of OptoLock products, will make
product based on a common
optical and electrical specification,
footprint, and fiber interface.”
"By combining Firecomms’ tech-
nology with APAC’s manufacturing
expertise on OE transceivers, we
are able to provide low-cost and
short-lead-time products for POF
networks,” says APAC’s president
Hank Hung. "Our POF transceivers
are currently ready for market,
as we have been a licensee for
OptolLock since late 2007.”
www. firecomms.com
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JDSU’s margins hit by supply

and capacity constraints

For its fiscal Q3/2008 (ended 29
March), JDSU of Milpitas, CA, USA
has reported revenue of $384.2m
(44% Test & Measurement,

35% Optical Communications,

15% Advanced Optical Technologies,
6% Laser). This is down 3.8% on
the prior quarter but up 6.2% on a
year ago (driven by the Optical
Communications and Advanced
Optical Technologies segments).
This has also contributed to year-
to-date fiscal 2008 revenues of
$1.14bn being up 9% year-on-year.

Quarterly revenue was at the low
end of the guidance range, due
mainly to several large customers
(service providers in North America
and Europe) postponing orders in
the Test & Measurement segment,
for which revenue was $169.3m,
down 14.3% on the prior gquarter’s
$197.5mand up just 1.1% on a
year ago.

In contrast, Optical Communications
revenue was $136.1m, up 4.9% on
the prior quarter’s $129.7m and by
9.6% on $124.2m a year ago,
due to strength in telecoms
(compensating for some softness in
enterprise and datacoms).

In addition, Advanced Optical
Technologies segment revenue was
$55.8m, up 12% on the prior quar-
ter’'s $49.8m (driven mainly by the
ABNH acquisition, which closed in
mid-February) and up 22.4% on
$45.6m a year ago (of which
organic growth was 11.6%).

Commercial Laser segment revenue
was $23m, up 3.6% on the prior
guarter but down 6.5% on $24.6m
a year ago.

The Americas represented 52% of
total revenues, Europe 29% and
Asia-Pacific 19%, showing "strong
geographic diversity”.

Gross margin was 42.6%, down
from 46.2% the prior quarter. In
particular, Optical Communications

gross margin .
was negatively Gross margin

affected by ~ Was negatively
product mix  affected by...
due to: ’

average selling Increased
prices (ASPs) demand from
decliningby  customers
more _than the inducing
historical [

range of 2-4% supply :

per quarter constraints
(aghﬂugh a  from several
ERVRC ™ wyendors
expected in

fiscal Q4); increased demand from
customers inducing supply con-
straints from several vendors as
well as inhouse manufacturing
capacity constraints; and a
decrease in the mix of products
manufactured inhouse.

On a non-GAAP basis, net income
has risen from $12.3m a year ago
to $31.2m. On a GAAP basis, net
loss has been cut from $14.2m a
year ago to $6.2m. JDSU was free
cash flow positive for the fifth

consecutive quarter, generating
about $31m (aided by inventory
reductions as a result of the firm’s
lean manufacturing initiative).

"We continue to see favorable
end-market indicators for broad-
band services and network build
out and we believe broadband
capacity will continue to expand as
higher data rates are delivered to
the access edge, accompanied by
video applications and high-definition
network requirement,” says
president and CEO Kevin Kennedy.

Fiscal Q3 was the fourth consecu-
tive quarter of increased bookings
in Optical Communications. In
particular, JDSU experienced
continued strong order growth in
the telecom segment, especially in
reconfigurable optical add-drop
multiplexers (ROADMs) and
optical amplifiers in the transport
sector, tunables and SFP+ and
vertical-cavity surface-emitting
lasers (VCSELs) in the transmission
sector, and undersea communica-
tions in the photonics sector.

Overall, for its fiscal Q4/2008
(ending 28 June), JDSU expects
revenue to be flat to slightly up,
at $381-403m.

For the optical communications
market, JDSU continues to believe
that the annual long-term growth
potential is 5-15%, fuelled by the
transition of telecoms to DWDM
meshed architectures, concludes
Kennedy.

JDSU announces $200m stock repurchase program

The board of directors of JDSU
has authorized a program to
repurchase up to $200m of
common stock through open mar-
ket or private transactions during
a two-year period ending 14 May
2010, Timing of repurchases and
the number of shares repurchased

will depend upon business and
financial market conditions.

JDSU has reported five sequential
quarters of positive free cash flow
and currently has about $1bn of
cash on its balance sheet. Also,
the firm is receiving more than
$60m in relation to a legal settle-

ment announced last quarter.
"Based on these factors and cur-
rent financial market conditions,
the board has concluded that a
stock repurchase program is
appropriate,” says CEO Kevin
Kennedy.

www.jdsu.com
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For its fiscal Q3/2008 (ended 29
March), optical component, module
and subsystem maker Bookham Inc
of San Jose, CA, USA has reported
revenue of $59.7m, up 33% on
$45m a year ago and up 1% on last
quarter’s $59m (compared to a fall
from the December to March
quarters the previous two years).

Of total revenue, the telecom divi-
sion accounted for 73% ($43.9m),
including 13% each from Nortel
and Huawei.

"Increased revenue came mostly
from strategic products that are
important to our long-term success.
These include tunable products,
980nm pumps, and high-power
lasers,” says CEO Alain Couder.

"Tunables are turning into one of
our chief products,” he adds. After
sequential growth of 66% in fiscal
Q2/08, tunable product revenue
grew 75% in Q3, to 16% of total
revenue (from just 2% a year ago
and 9% in Q2). "We are clearly gain-
ing market share,” Couder believes.

Revenue for 980nm pumps grew
8% on last quarter and 24% year-
on-year. In February, Bookham
shipped its 500,000th pump (the
firm believes it is the leader in the
number of pumps shipped to date).
With just one other big competitor
(JDSU), margins are good, says
Couder. Bookham continues to ship
pumps to Tyco, but has also started
to ship to two more customers.

Revenue for non-telecom products
(including high-power lasers) rose
11% sequentially and 22% year-
on-year. Gross margins ranged
from 24% to 40% (above the com-
pany average). "This is an area we
want to build out, as it provides
margin stability,” says Couder.

Excluding stock compensation of
$380,000, overall non-GAAP gross
margin was 23%, up from 11% a
year ago but down slightly from
24% last quarter (due to increased

www.semiconductor-today.com
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Bookham’s tunable product
growth hits constraints

sales of new products with lower
margins). Net loss of $3.4m is down
from $18.7m a year ago but up
from $1.1m last quarter. Adjusted
EBITDA was -$1.1m, an improve-
ment on -14.1m a year ago (though
down from +$0.3m last quarter).
"The year-over-year financial
improvement is very significant and
the result of the initiatives imple-
mented last year to increase revenue
and lower costs,” says Couder.
Cost-reduction measures have
yielded about $9m in quarterly
infrastructure savings from the lev-
els of the December 2006 quarter
and have reduced product costs.
However, Bookham expects a
slowdown in revenue growth of
tunable products as
a result of supply
and capacity con-
straint in back-end

processing (not the .
front-end fab in In revenuc

Caswell, UK, which growth of
has moved success- tunable

fully from 2" to 3 products as
InP wafer process-

Bookham
expects a
slowdown

ing). Also, over the @ result of
last few quarters, supply and
impmvemepts N c3 pacity
gross margin have ;
leveled off as FDI‘IStl‘Ellnt
revenue growth in back-end
(in tunables) has  processing

moderated and
overhead reductions have been
completed, adds CFO Steve Abely.
For its fiscal Q4/2008 (ending
28 June), excluding restructuring
and other non-recurring charges,
Bookham expects relatively flat
revenue of $58-63m, non-GAAP
gross margin of 21-25%, and
adjusted EBITDA of -$3m to +$1m.
However, Bookham expects to
resolve the constraints on tunables
and resume rapid growth in the
September quarter. "Plans to
reduce product cost [for tunables]

are fully in place, and will deliver
improvements by the September
quarter, when the tunables’ margin
will no longer be a drag on the
average total telecom margin.”
Margin for tunable products is
expected to rise by 20 percentage
points over the next two quarters.

"Our outlook for the remainder of
calendar 2008 is positive,” Couder
says. We continue to see increas-
ing demand for our newer telecom
products, and we are reducing our
non-telecom product manufacturing
overheads through leveraging our
low-cost Shenzhen manufacturing
facility [in China].” Bookham is
building up R&D in Shenzhen to
focus on quality and manufacturing
cost improvements. "Major innova-
tion will come from chips and pack-
aging and lead to breakthroughs in
cost reduction over the next
2-3 years,” reckons Couder.

Bookham is transferring most of
the photonics tools and solutions
manufacturing done in San Jose to
Shenzhen over the next six months,
saving $3-4m per year (recording
about $1m in restructuring charges
and incurring $1m in manufacturing
overhead costs, spread over the
next two to three quarters).

For all products, Bookham is also
shifting more raw material sourcing
to Far East suppliers (expecting
40% to come from lower-cost
sources by the end of 2008).

"These cost improvements should
translate into better margin results,”
reckons Couder. Abely targets
gross margin approaching 30%
overall in the December quarter.

Continued revenue growth, margin
improvement on new products, and
overhead cost management during
second-half 2008 should result in a
transition to positive cash flow from
operations (at quarterly revenue of
$65m) by the end of 2008.
www.bookham.com
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‘46 News: Optical communications
Oplink hit by dip in ROADM

and European sales

For its fiscal Q3/2008 (to end March),
photonic component, module and
subsystem maker Oplink Commu-
nications Inc of Fremont, CA, USA
has reported revenue of $40.8m,
up 47.8% on $27.6m a year ago
(which did not include results from
subsidiary Optical Communication
Products Inc, acquired at the end of
October) but down 17% on last
quarter’'s $48.9m. This is slightly
higher than the revised guidance of
$39-40m (given in late March) but
lower than the previous guidance of
$41-45m (provided at the end of
January).

The sequential decline in revenue
is due to reduced sales of reconfig-
urable optical add-drop multiplexers
(ROADMs), softness in orders from
Europe, and the transfer of OCP’s

manufacturing to China (where
Oplink has facilities in Zhuhai and
Shanghai).

Net loss was $3.9m, compared to
net income of $4.3m a year ago.
Excluding one-time charges includ-
ing $6.4m in provision for excess
and obsolete inventory and
$547,000 in transitional costs for
contract manufacturing, non-GAAP
net income was $2.5m, down on
$5.3m a year ago.

“"We continued to make significant
progress transitioning OCP’s busi-
ness to Oplink’s model,” says presi-
dent and CEO Joe Liu. During the
gquarter, Oplink completed its sale
of OCP's facility at Woodland Hills,
CA, USA and sold the wafer fab
equipment from OCP Asia in Taiwan,
contributing $26.2m to cash,

cash equivalents and investments
rising from $117.3m to $138.3m.
“Transferring OCP’s production to
China and other measures we have
taken to reduce OCP’s cost struc-
ture contributed to our sequentially
higher gross margins.”

Reduced ROADM sales, softness in
orders from Europe, and the trans-
fer of OCP’s manufacturing to China
will continue to affect revenue in
fiscal Q4/2008 (to end June),
believes Liu. Oplink expects rev-
enue to fall again to $33-37m.
"However, we remain optimistic
about our broader product portfolio
and long-term opportunities once
we complete the transition and
release new product designs in the
coming quarters,” he adds.
www.oplink.com

Oplink appoints president and general counsel

Oplink has appointed Thomas P.
Keegan as president and Stephen M.
Welles as VP and general counsel.

Keegan, who has been VP busi-
ness development and general
counsel for the past year, will be
responsible for business develop-
ment and worldwide operations,
completing the integration of sub-
sidiary Optical Communication
Products Inc (acquired at the end
of October), and complementing
the role of CEO Joe Liu.

Before joining Oplink, Keegan had
18 years of experience as a private
practice attorney in California and
Taipei, Taiwan.

"Over the past year, Tom has been
a key contributor to our acquisition
and integration of OCP and has
been an integral part of our senior
management team at Oplink,” says
CEO Joe Liu. "Tom's breadth of
experience across industries and
transactions has contributed to our
management expertise at Oplink.”

Welles brings with him more than
a decade of technology law experi-
ence with leading law firms, most
recently with Wilson Sonsini Goodrich
& Rosati in Palo Alto, CA and previ-
ously with Ropes & Gray in Boston.

"He [Welles] has also been an
integral part of our progress over
the past few years, having advised
us as our external counsel,” says Liu.
"Stephen’s legal perspective and
capabilities will be a key addition
to our senior management.”

Avanex grows profits despite falling revenues

For its fiscal Q3/2008 (to end March),
optical communications component
and module maker Avanex Corp of
Fremont, CA, USA has reported
revenue of $49.6m, down 5% on
$52m last quarter and 10% on
$55.1m a year ago.

Gross margin was 32%, up on 31%
last quarter and 19% a year ago.

Net income was $3.3m, compared
with $86,000 last quarter and a net
loss of $6.7m a year ago.

"We saw significant strength in
design wins, illustrating the success
of our new products,” says Avanex's
president and CEO Jo Major.

"With our strong operating model,
we are well positioned for profitable

growth as we capitalize on our
expanding market opportunities,”
he adds.

For fiscal fourth-quarter 2008
(to end June), Avanex expects
revenue to rebound to $50-53m,
with gross margin flat to slightly
down, at 29-32%.

WWw.avanex.com
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Finisar and Optium to merge

Finisar Corp of Sunnyvale, CA and
Optium Corp of Horsham, PA have
agreed to merge, creating what is
claimed to be the world’s largest
supplier of optical components,
modules and subsystems (with the
broadest product portfolio) in the
communications industry.

The combined company will lever-
age Finisar’s position in the storage
and data networking market and
Optium’s position in the telecoms
and CATV industries.

"Optium has strong product tech-
nologies addressing some of the
fastest-growth markets in our
industry,” says Finisar’'s chairman,
president and CEO Jerry Rawls.
Optium designs and manufactures
optical subsystems supporting core
to the edge applications for use in
telecoms and cable TV network sys-
tems. Its optical transport solutions
features fixed and wavelength-agile
10Gb/s and 40Gb/s transceivers
and subsystems, 10Gb/s pluggable
transceivers, cable TV trunking and
distribution subsystems and
Optium’s next-generation wave-
length-selectable switch reconfig-
urable optical add/drop multiplexer
(WSS ROADM) product line. The
firm also has offices in Sydney,
Australia (from the acquisition of
WSS module maker Engana Pty Ltd
in March 2006) and Nes Ziona,
Israel (from the acquisition of
40Gb/s transceiver maker Kailight
Photonics Inc in May 2007).

Finisar manufactures fiber-optic

components and subsystems as
well as network test and monitoring
systems. Applications include
high-speed data communications
for networking and storage
applications over Gigabit Ethernet
local-area networks (LANs),
Fiber Channel storage-area networks
(SANs), and metropolitan-area net-
works (MANs) using Fiber Channel,
IP, SAS, SATA and SONET/SDH.

The firms reckon the merger
should broaden core customer
relationships with complementary
product portfolios; enhance global
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manufacturing flexibility (combining
low-cost/high-volume and mass
customization expertise); create
unparalleled combined R&D resources
with enhanced ability to innovate
and bring new products to market;
and generate new growth opportu-
nities in attractive end-markets.
"This combination leverages the
unique strengths of both companies,”
says Optium’s chairman and CEO

Eitan Gertel. '
Given the scale

“In combin-

ing with Fin- required to be
isar, we will - competitive in
unleash a :

— meeting global
opportunity customer needs,
to create consolidation In

added share-
holder value
through
breadth of
product, enhanced customer support
and manufacturing flexibility,” he
adds. "With little product overlap,
the proposed combination will
complement both companies by
providing more choice for customers,
best-in-class technologies, focused
technology innovation and cost
efficiencies to meet our customers’
requirements,” Gertel reckons.

Together, the combined company
will offer the broadest portfolio of
optical communications products to
equipment manufacturers, it is
claimed. As a result of having com-
plementary product portfolios with
substantial cross-selling opportuni-
ties, the merger is expected to gen-
erate revenue synergies.

Based on the 12 months through
January 2008 reported by each firm,
the combined firm had revenues of
about $554m. Also, for their most
recent quarters, both firms expect to
report record revenues. For its fiscal
Q4/2008 (to end April), Finisar
expects its revenues to be a record
of about $120m (to be announced
on 12 June). For its fiscal Q3/2008
(ended 2 May), Optium expects its
revenues to be a record of about
$45m (to be announced on 5 June).

the optical space
Is long overdue

Based on these estimates, annual-
ized revenues for the combined
firm should total about $660m.

"Given the scale required to be
competitive in meeting global cus-
tomer needs, consolidation in the
optical space is long overdue,” says
Rawls. "Optium’s fabless manufac-
turing model will allow us to more
readily capture the benefits of scale,
while maintaining effective resources
to serve customized technology
requirements,” Rawls says. Finisar
has over 4500 staff and Optium 400
or so, therefore combined staffing
will approach 5000. Economies of
scale associated with a larger pur-
chasing base, rationalization of the
combined infrastructure, and manu-
facturing flexibility driven by Finisar’s
vertical integration and Optium’s
highly automated in-house manufac-
turing capabilities are all expected
to contribute to annualized pre-tax
cost synergies of $10-15m, with
most expected on a run-rate basis
one year after closing the trans-
action. The transaction should then
be accretive to earnings per share
on a non-GAAP basis.

Under the terms of the agreement
(approved by the boards of both
firms), Optium stockholders will
receive 6.262 Finisar shares for each
Optium share. Finisar is expected
to issue about 160m common
shares. Upon completion (expected
in Q3/2008), Finisar shareholders
will own 65% of the combined firm
and Optium shareholders 35%
(with shares continuing to trade on
the NASDAQ Select Market under
the symbol FNSR).

Also, Finisar’s board of directors
will be reconstituted to include
three new directors who are cur-
rently members of Optium’s board.
Finisar's chairman, president & CEO
Jerry Rawls will remain as executive
chairman of Finisar’s board. Optium’s
chairman, president & CEO Eitan
Gertel will become Finisar’s president
& CEO and will join the board, along
with Morgan Jones and Chris Crespi.
www.Finisar.com
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‘48 News: Photovoltaics
CPV sales boost Emcore, but
start-up costs widen losses

For its fiscal Q2/2008 (to end March),
Emcore Corp of Albuguerque, NM,
USA has reported revenue of $56.3m,
up 20% on $46.9m last quarter
and 42% on $39.6m a year ago.

Fiber Optics revenue was $37.6m,
up 11% on $34m last quarter. The
rise was due to a significant boost
from datacom products (particularly
parallel optics) as well as the
acquisition in late February of the
telecom-related assets of Intel’s
Optical Platform Division (including
tunable lasers, tunable transponders,
300-pin transponders, and
integrated tunable laser assembilies),
which has since performed better
than expected.

Photovoltaics revenue was $18.6m,
up 44% on $12.9m last quarter,
due mainly to new product launches
driving concentrator photovoltaic
(CPV) component and system
revenue up ten-fold to $4.4m.
"This quarter represents the first
significant revenue from this new
line of business [terrestrial solar],”
says Dr Hong Q. Hou, Emcore’s CEQO.
After investing $9.6m in CPV
manufacturing equipment over the
last year, PV GaAs fab capacity rose
35% during the quarter (to support
over 250MW of annual terrestrial
business, as well as supporting
satellite solar cell business).
Revenue also grew for satellite
solar cells, from about $13m last
quarter to $14.2m.

Excluding stock-based compensation
expense, Fiber Optics gross margin
has grown from 17% a year ago
and 24% last quarter to 24.3%, due
mainly to the increased revenue,
facility consolidation (into Emcore’s
low-cost plant in China), and lower
overhead costs (from restructuring
completed last year).

PV gross margin was 22% (up
from last quarter’s 17%), excluding
non-recurring charges of $6.3m.
These included $2.5m for inventory

write-downs in the satellite PV busi-
ness due to contaminated wafers
from a supplier, $2.3m in start-up
costs for the solar cell receiver line
and CPV system manufacturing unit,
and $1.5m for the GaAs fab capacity
expansion. Accounting for these
charges adjusts Emcore’s overall
gross margin from 23% down to just
12% (down on 18% a year ago).
Operating expenses have risen
$2.9m on last quarter, including
$1.6m from the acquisition of
Intel’s telecom-related assets and
$1.3m from terrestrial CPV product
and business development.
Net loss has therefore widened
from $13.4m a year ago and
$14.5m last quarter to $17.5m.
During the quarter, despite the
increased shipments (e.qg. for CPVs),
order backlog rose again, from
$156m to $158m ($25m for Fiber
Optics and a huge $133m for PVs:
$41m satellite and $92m terrestrial).

"Business ?
development in This quarter

the terrestrial represents the

solar power  fjrst significant
area continues £
to be very fevenueirmnom

successful”  terrestrial solar

says Hou. "We
continue to broaden our customer
base and book new orders.”

Also, after raising $100m in a
private placement of shares in
February to complete the $75m
acquisition of the telecom assets of
Intel’s Optical Platform Division,
in late April Emcore also announced
the acquisition of the division’s
enterprise and storage assets
(including XENPAK, X2, SFP, and
SFP+ optical transceivers) as well
as the Intel Connects Cable (ICC)
business for high-performance
computing clusters. Representing
investment of more than $1bn by
Intel over the last 7 years, the two
acquisitions strengthen Emcore’s

presence in the fiber-optics compo-
nent/subsystem and local-area and
storage-area network markets, the
firm reckons. The enterprise busi-
ness is being consolidated into the
same location as the telecom busi-
ness in the San Francisco Bay area.
Combined staffing is about 100.
This is just a third of the staffing
level under Intel, which had dupli-
cated manufacturing inhouse for
components sourced from Emcore.
Incorporating the businesses yields
a "tremendous amount of operating
leverage” and a more nimble
operating model, says Emcore.

"With the added and existing
product portfolio, Emcore is poised
as a major player in broadband,
telecom, enterprise and high-per-
formance computing markets with
leading products and technology for
sustainable and profitable growth in
the future,” Hou reckons.

In early April, Emcore’s board of
directors authorized management to
prepare an operational and strategic
plan for the previously announced
separation of the Fiber Optics and
PV businesses into separate corpo-
rations. Emcore believes this allows
it to maximize the potential of both
business segments, says former
CEO Reuben F. Richards Jr (who was
also elected executive chairman,
and succeeded by Hou as CEO).
“We will be working closely with
investment, accounting and legal
advisors over the coming months
to develop a structure for this sepa-
ration that will maximize operating
efficiencies as well as maximizing
shareholder value,” he adds.

The PV division’s spin off will be
eased by Emcore’s agreement
(announced at the end of January)
with holders of about 97.5%
($83.3m worth) of its outstanding
5.5% convertible senior subordi-
nated notes (due in 2011) to con-
vert them into about 11.9m shares »
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of common stock (at $7.01 per
share). The conversion should also
save about $4.8m annually in inter-
est expense through 2011, which
should accelerate Emcore’s path to
profitability, Richards says.

"Our debt conversion and equity
financing activities strengthened
our balance sheet and provided
enough capital to execute our cur-
rent business plan,” says Hou.

"The business fundamentals
remain strong for continued growth,
he adds. In response, in addition to
the GaAs PV fab’s nine existing
reactors, a tenth reactor is due for
installation imminently and a fur-
ther two are scheduled, says Hou.
Also, after the delayed start-up of
Emcore’s first automated CPV
receiver assembly line in March,
CPV revenue is expected to rise
dramatically in the June quarter. A
second manufacturing line is now in
operation and a third should start
shipments in June (giving a total
monthly capacity of 600,000 units,

Fr

or 20MW). A fourth line is being set
up in Emcore’s facility in China, for
production by August (giving a total
annual capacity of 300MW).
Correspondingly, Emcore is
increasing its revenue guidance for
both the June quarter and the rest
of fiscal 2008,
says Hou. Due A tenth
to the increase reactor is due

in CPVsales  for installation
and the Intel

acquisitions, imminently
for fiscal Q3 (to and a further
end June) two are
HIRCOLE scheduled
expects an

operating profit on revenues of
$77-80m (up 75% year-on-year):
$53-55m in Fiber Optics and about
$25m in PVs. The latter includes CPV
revenue more than tripling to $15m,
boosted by shipping in high volume
to a further three new customers.
Satellite PV revenue is expected to
fall to about $10m. However, Emcore
is in the final stage of negotiations
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with a ‘'major aerospace company’
for a supply agreement worth $35m
over four years, so the satellite PV
business is still "pretty robust’,
reckons Hou. In addition, all avail-
able GaAs solar cell fab capacity will
be used for CPV customers. Cur-
rently, about two thirds of the fab
capacity is used for satellite busi-
ness. "It would not break our heart
to reduce that percentage,” says
Hou, explaining that the CPV busi-
ness has a higher gross margin.

For fiscal Q4 (to end September),
Emcore expects net profitability for
both the Fiber Optic and PV units on
total revenue of $100m (including
$10-15m from satellite PVs and
$30m from CPVs, with the latter
driving gross margin up to 24-25%).

For full-year fiscal 2008, the firm
has therefore raised its revenue
guidance to $280-295m, from
February's forecast of $265-285m
(which itself had been raised from
October’s guidance of $210-230m).
WWW.emcore.com

Korea’s ES orders $28m of Emcore’s CPV receivers

Emcore has entered into a $28m
supply agreement with South Korean
concentrator photovoltaic (CPV)
system maker ES System Co Ltd
for solar cell receivers, for deploy-
ment in fully licensed and funded
solar farms.

The agreement incorporates an
advance deposit to ensure produc-
tion priority, and will enable the
installation of 70MW of solar farms.
Production has started, for ship-
ments over the next 24 months,
with provisions for accelerated
deliveries as well as future purchase
options under the same terms.

Emcore recently launched a line of
integrated CPV solar cell products
optimized for operation at 500-1000x
concentration, providing terrestrial
systems integrators with a complete
photovoltaic solution (since Emcore’s
CPV receiver can be integrated
into existing CPV systems).

"This purchase order further
diversifies our growing terrestrial
component backlog, which now
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exceeds $110m,” says David
Danzilio, VP and general manager
of Emcore’s Photovoltaics Division.
"Our second automated receiver
assembly line has entered into vol-
ume production and we expect to
commence shipments from the
third receiver line in June,” he adds.
"Combined with the recently
completed CPV solar cell capacity
expansion, this assembly capability
positions Emcore as the only
vertically integrated CPV receiver
manufacturer to the global CPV
industry,” he claims.

"Our long-standing record of low-
cost manufacturing and deployment
of complex PV systems, including
our previous success in the silicon
solar power fields, assures our
sighificant contribution in meeting
the growing need for affordable
renewable energy,” reckons ES’
chief operating officer James Park.

The Korean Government recently
announced an increase in the total
installed capacity target from

100MW to 500MW while maintain-
ing the solar power feed-in tariff at
677 won per kw-hr for systems
deployed before October, stimulat-
ing an acceleration of solar farm
installation in the country. ES is
responding to robust sales of their
solar CPV systems and currently is
also procuring Emcore receivers
under an existing supply agreement
from Green and Gold Energy (GGE)
of Adelaide, Australia (in late Febru-
ary, GGE ordered $39m of Emcore’s
receiver assemblies for deploy-
ment in its SunCube CPV systems
through its worldwide licensees).
GGE has recently encouraged
direct supply relationships between
their major licensees (such as ES)
and Emcore. So, all the Emcore
solar cell receivers now ordered
directly by ES are being integrated
into its CPV units at their manufac-
turing facilities in Gwang-Ju, South
Korea. Emcore expects more
orders from GGE’s licensees under
similar terms in the near future.
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‘50 News: Photovoltaics
CPV market up to 6GW by 2020

Over the past six months alone,
over $30bn in investment has been
proposed for concentrating solar
thermal (CST) and concentrating
photovoltaic (CPV) plants to be
constructed in the next several
years, according to the 145-page
report 'Concentrating Solar Power -
Technology, Cost, and Markets’
from online media firm Greentech
Media Inc and The Prometheus
Institute for Sustainable Develop-
ment. Accumulated investment
could rise to as much as $200bn in
total for installations through 2020.
“The dawn of large-scale concen-
trating solar power is here, and the
forecasts show very few clouds in
the sky,” the report reckons.
However, although concentrating
solar power (CSP) will remain a
growing market (particularly for
utility-scale installations), a fore-

cast of through 2020 suggests that,
of the 288GW in total projected
solar installations,

CSP(CSTand  FoOr

CPV combined)  utility-scale

will make up less applications,
than 10% (12GW CPVs will

and 6GW, respec-
have trouble

tively), with the
remaining 90+% competing
with solar-

going to standard
thermal

flat-plate PVs and
tracking PVs.

The report predicts that CPVs will
have the smallest market in 12 years,
becoming a 'niche technology’ that
will do well in applications that
need high efficiency in a limited
space, for example. For utility-scale
applications, CPVs (which includes
systems based on both multi-junction
I1I-V cells and silicon-based cells)
will have trouble competing with

solar-thermal, which has the
advantage of thermal storage,
while in commercial applications
standard PV will have lower costs.
However, CPV will pick up some
business in the 100kW-100MW
markets, the report predicts.

"CPV technologies will suffer from
slower ramping and scale, but
should become competitive at the
utility scale within the next
decade,” the report states.

"CSP has quickly become one of
the most heated market segments
in all of renewable energy, but its
important to step back and under-
stand how it will grow along with
the evolution of PV,” says Travis
Bradford, executive director of the
Prometheus Institute.

The CSP report is priced at $2495.
www.prometheus.org
www.greentechmedia.com

Kopin awarded phase II NASA STTR contract to develop
indium nitride quantum dot solar cell technology

Kopin Corp of Taunton, MA, USA,
which makes III-V heterojunction
bipolar transistor (HBT) epiwafers
and CyberDisplay LCDs, has been
awarded a $600,000 solar cell
development contract from NASA.

The contract is the second phase of
a Small Business Technology Transfer
(STTR) program to develop indium
nitride (InN)-based quantum-dot
solar cell technology. Kopin's
partners on the NASA STTR project
include groups at Virginia Tech and
Magnolia Optical Technologies.

“The goal of this STTR program is
to develop high-efficiency solar cells
that are resistant to extreme condi-
tions while achieving high solar
electric power conversion efficiency,
says Dr Roger Welser, Kopin's direc-
tor of technology and new product
development. "The advanced
patent-pending solar cell structure
incorporating InN-based nanostruc-
tures can harness a very large frac-

r

tion of the solar spectrum while
minimizing the effects of high tem-
peratures and high-energy radia-
tion,” he adds. "This technology will
enable photovoltaic power systems
of future NASA space exploration
missions to operate in extreme
environments with high temperature
and radiation exposures.”

Quantum-dot nanostructures
allow the spectral response and
operating voltage of a solar cell to
be tailored in ways that are not
possible with bulk semiconductor
materials, explains the firm. In par-
ticular, the wide range of energies
accessible to InN-based materials
provides unique flexibility in
designing quantum-dot solar cell
structures.

Phase I of the STTR program
demonstrated device-quality
InN-based gquantum dots exhibiting
strong room-temperature photo-
luminescence, with peak emission

energies ranging from the infrared
to the ultraviolet. During phase II,
InN-based quantum dots will be
embedded within a higher-bandgap
GaN barrier material to demonstrate
high efficiency and immunity to
extreme environments.

"This STTR project is part of
Kopin's long-term goal to address
the emerging terrestrial renewable
energy market by realizing the
ultimate objective of high conver-
sion efficiency at low costs,” says
Dr John C.C. Fan, Kopin's president
and CEO. Kopin is currently
exploring a number of options for
synthesizing high-performance
photovoltaic materials. "Ultimately,
our approaches can provide
pathways for realizing solar cells
with power conversion efficiency
approaching 60%, well beyond the
current state-of-the-art efficiency
of 40%,” Fan reckons.
www.kopin.com

semiconductor TODAY Compounds & AdvancedSilicon = Vol. 3 » Issue 4 « May 2008

www.semiconductor-today.com



VGF

STRENGTH.

PERFORMANCE.

INNOVATION.

OUR VISION
To be the number one advanced semiconductor materials supplier of choice through
superior quality, effective cost of ownership, and a customer focused philosophy.

OUR MISSION

To identify and develop growth opportunities that will ultimately result in exceeding
customer’s expectations, market share enhancement, sustainable profitability, and
provide shareholder value.

\ .l. X K
’ - USA Headquarters

4281 Technology Drive T: 510-438-4700 E: sales@axt.com
Fremont, CA, USA 94538 F: 510-353-0668 W: axt.com

1’!”
;



‘52 News: Il-Vls

II-VI seeks buyer
for eV division

II-VI Inc of Saxonburg, PA, USA,
which makes laser optic materials,
components and electro-optical
products, says it has retained Roth
Capital Partners to sell its x-ray and
gamma-ray radiation sensor division,
which trades as eV Products Inc and
operates as a business within II-VI's
Compound Semiconductor Group
(whose Wide Bandgap Materials group
makes single-crystal SiC substrates).
eV'’s revenues for the fiscal year to
end-June 2007 were $8.5m.

"II-VI has made significant invest-
ments in eV Products during the
past 15 years that have enabled eV
to become the industry leader in
cadmium zinc telluride [CdZnTe]
radiation detection systems,” claims
president and CEO Francis J Kramer.
"We believe the time is right for eV
Products to be owned by a company
which can achieve significant com-
petitive advantages by maximizing
the value of eV's differentiated
capabilities in medical and homeland
security imaging, and in industrial,
scientific and space applications.”

The firm believes that the sale will
enable II-VI to concentrate on its
core strengths and focus its efforts on
integrating recently acquired busi-
nesses (e.g. last October’s acquisition
— completed in January — of 75%
of HighYAG Lasertechnologie GmbH
of Stahnsdorf, Germany, which makes
fiber-delivered beam transmission
systems and processing tools for
industrial lasers). "This decision
comes after careful and deliberate
evaluation of our long-term strategy
for creating sustained shareholder
value,” says Kramer.

Excluding about $2m from eV
(now classified as a discontinued
operation), II-VI's revenue for
fiscal Q3/2008 (to end-March) was
$81m (up 25% year-on-year). This
included $13m from the Compound
Semiconductor Group (up 21%), for
which orders were $26m (up 63%).
Total revenue for fiscal Q4 should
rise to $85-88m.

WWW.li-Vi.com

First Solar hires executive managers

First Solar Inc of Tempe, AZ, USA,
which makes thin-film photovoltaic
modules based on cadmium telluride
(CdTe), has appointed Ken Schultz
as executive VP of advanced devel-
opment, John Carrington as execu-
tive VP of global marketing &
business development, and Jim
Miller as executive VP of product &
global supply chain management.

Schultz has led the firm’s marketing
& business development efforts for
more than five years and now, in
the newly created position of exec-
utive VP of advanced development,
will drive innovation and commer-
cialization of new products.

Replacing Schultz as executive VP
of global marketing & business
development, Carrington will direct
First Solar’s global sales & market-
ing function, including targeted
expansions in Europe and the launch
of First Solar’s entry in the USA. He
brings extensive global marketing
experience from leadership posi-
tions with General Electric spanning
more than 15 years.

Carrington was most recently gen-
eral manager and chief marketing
officer of General Electric Plastics
(recently sold and re-named SABIC
Innovative Plastics), where he also
served as general manager of auto-
motive marketing in Tokyo, Japan;
Pacific marketing director in Tokyo;
and commercial director for GE's
Noryl resin business in Selkirk, NY,
USA.

Miller will oversee product man-
agement and supply chain activities
including material sourcing, prod-
uct management, and logistics for
product delivery and take-back as
part of First Solar’s end-of-life
module collection and recycling
program. Miller has in-depth supply
chain and product management
experience, most recently at Cisco
Systems as VP of Product Operations
and as VP of global supply chain
management. Previously, he was
with Amazon.com as VP of global
supply chain. He has also held
management positions at Intel,
Teledesic and IBM.

® First Solar has also appointed
Larry Polizzotto to the new post of
VP investor relations, liaising with
stockholders and reporting to chief
financial officer Jens Meyerhoff.

"The scope of our investor rela-
tions requirements has grown sig-
nificantly since our IPO in
November of 2006," says Meyer-
hoff. "Larry brings 23 years of
experience developing investor
relations capabilities.”

Prior to joining First Solar, Poliz-
zotto gained financial, technology
and business experience at IBM
and Dell where he held director and
senior management roles in
investor relations, corporate and
strategic planning, finance, and
business and technology develop-
ment.

Previously, in January, First Solar
appointed Kathy Weiss as VP of
government relations (based in
New York and reporting to John
Gaffney, executive VP and general
counsel) to oversee the develop-
ment and advocacy of its public
policy positions and to manage
state and federal affairs activities.
The firm aims to expand its advo-
cacy outreach efforts and
strengthen relationships with poli-
cymakers and the communities it
serves, says Gaffney.

Gaffney was also recruited in
January, leading First Solar’s legal,
corporate development, govern-
ment affairs and corporate commu-
nications activities and reporting to
CEQO Mike Ahearn. Gaffney, a partner
at Cravath, Swaine & Moore LLP,
had previously been a key advisor
to First Solar, including represent-
ing it in its $459m initial public
offering.
® For first-quarter 2008, First Solar
reported revenue of $196.9m,
down from $200.8m last quarter
but up from $66.9m a year ago.

Net income was $46.6m ($0.57
per share on a fully diluted basis),
down from $62.9m ($0.77 per
share) last quarter but up from
$5m ($0.07 per share) a year ago.
www.firstsolar.com
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Xunlight establishes X26 to commercialize CdTe PVs

Xunlight Corp of Toledo, OH, USA,
which develops low-cost and flexi-
ble thin-film silicon solar modules,
and University of Toledo physics
professor Alvin D. Compaan have
established Xunlight 26 Solar LLC
(X26) to develop and commercialize
lightweight and flexible solar cells
based on cadmium telluride and other
II-VI compound semiconductors.

Compaan, along with Xunlight's
president and CEQ Dr Xunming
Deng and VP of corporate develop-
ment and strategies Matthew

Longthorne, have been elected to
the new firm’s board of directors.
Longthorne will be president and
Compaan chief technology officer.

X26 has received a $997,000
grant from the State of Ohio under
the Alternative Energy Program to
continue development of flexible
CdTe solar cells. The project will be
carried out in collaboration with the
University of Toledo and Akron
Polymer Systems of Cleveland, OH.

Compaan has more than 20 years
of experience in CdTe solar cell

Xunlight raises $22m in Series B financing

Xunlight has raised $22m in a
Series B funding round led by
Trident Capital and joined by existing
investors NGP Energy Technology
Partners and Emerald Technology
Ventures (which led a $7m Series A
funding round last year to build a
roll-to-roll pilot production line).
The firm has also received major
R&D funding from the US Depart-
ment of Energy, US Department of
Commerce and Ohio Department of
Development to develop its prod-
ucts and manufacturing process.

Founded as a spin-off from the
University of Toledo, Xunlight com-
mercialized its technology with
assistance from the State of Ohio’s
Third Frontier Project.

The latest proceeds will be used

to build commercial manufacturing
capacity for the production of
lightweight and flexible thin-film
silicon solar modules. "The new
investment allows Xunlight to
accelerate its commercial manu-
facturing ramp-up,” says Chris
Sorrells, managing director of NGP
Energy Technology Partners. "The
new round of investment will allow
the company to build a roll-to-roll
production line and produce com-
mercial PV products in high vol-
ume,” said CEO Dr Xunming Deng.
® Xunlight has boosted its senior
management team by appointing
Dr Masat Izu as senior VP of engi-
neering and Matthew Longthorne
as VP of corporate development
and strategies.

research, leading a PV research
program funded by various federal
and State of Ohio programs and
collaborating with a variety of
industries.

"Al [Compaan] and I worked
closely together at the University of
Toledo in building a strong thin-film
photovoltaics research program,”
said Deng.

Compaan highlights the potential
impact of X26 in the building-
integrated, flexible PV market.
www.xunlight.com

Izu has worked in PVs for over 30
years, previously at Energy Con-
version Devices Inc. As VP of its
machine division, Izu led it to
develop a highly automated roll-to-
roll amorphous silicon PV manu-
facturing process. "Masat brings to
Xunlight a proven track record of
commercializing R&D into large-
scale manufacturing”, says Deng.

Longthorne will lead business
development. "Matt's extensive
business experience will be an
invaluable addition to our team,
since it complements the strong
experience of Xunlight's team in
technology development and equip-
ment building,” says Deng. He will
develop relationships with strategic
customers, partners and vendors.”

General Electric takes stake in Sofradir subsidiary Ulis

At the end of April, Sofradir of
Veurey-Voroize, near Grenoble,
France, which manufactures cooled
infrared (IR) detectors based on
mercury cadmium telluride (MCT)
for military, space, and commercial
applications, said that General Elec-
tric Company (GE) was to become
a minority shareholder in its sub-
sidiary Ulis. GE has acquired a 15%
stake and replaces CEA Valorisation,
an equity investor for the French
Atomic Energy Agency (Commis-
sariat a I'Energie Atomique).

www.semiconductor-today.com

Founded in 2002, Ulis develops
and manufactures low-cost
uncooled long-wave infrared
imagers for commercial appli-
cations (e.g. building inspection,
firefighter equipment, night-vision
enhancements for drivers, and
industrial maintenance and surveil-
lance). The subsidiary has experi-
enced an average annual growth of
50% since 2002. Sales for 2007
were $60m, contributing to total
Sofradir revenue of €110m ($165m).

Ulis has a manufacturing facility of

2400m?*, including 500m* of clean-
rooms. The production capacity
enables the site to manufacture
100,000 microbolometers per year.
Sofradir and Ulis employ 450 staff
together.

CEA Valorisation's exit is in accor-
dance with the 2002 shareholder
agreement to allow an exit after a
five-year period. Sofradir remains
the principal shareholder in Ulis,
with 85%.
www.sofradir.com
Www.ge.com
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First electrically pumped

exciton-polariton light emission

Researchers at the University of
Crete have managed to create 3
light-emitting exciton-polariton
device on a GaAs substrate using
electrical pumping [Tsintzos et al,
Nature, p372, 15 May 2008].
Previous reports of polariton
emission have been in optically
pumped studies. While the operating
temperatures of the electrically
pumped devices reach up to a
slightly chilly 235K (-38°C), this is
much higher than the usual
temperatures (10-100K) used to
manipulate exciton-polaritons in
GaAs, bringing into view room-
temperature (~300K) devices.

The microcavity LED structure was
grown using molecular beam epitaxy,
and sandwiches three pairs of
InGaAs quantum wells between
two GaAs/AlAs distributed Bragg
reflectors (DBRs). The ohmic
contact to the n-type material is
gold-germanium alloy, and to the
p-type material a titanium-platinum
ring contact is made. The micro-
cavity is five half-wavelengths in
length. Measurements were made
around the emission energies of
1.33-1.37eV, representing near-
infrared wavelengths of around
900-930nm.

Electroluminescence was also
measured as a function of angle to
further study the polariton relax-
ation dynamics. This revealed a
bottleneck or suppressed relaxation
of the lower polariton branch, as
commonly seen in such systems.

Some exciton-polariton studies
(optical pumping) have been carried
out at room temperature in a bulk
GaN microcavity [Christopoulos et al,
App. Phys. Lett., 98, 126405, 2007].
However, a GaAs-based system has
the attraction of a mature growth
technology. Also, the light emitted
by these systems is very different:
near-infrared for GaAs and visible
(~3.4eV, 360nm wavelength) for GaN.

Polariton
LED

InGaAs |
QWs §

n+ DER

Layer structure of the polariton
microcavity LED.

Exciton-polariton states offer a
wide range of opportunities for
developing new devices that emit
laser light more easily (i.e. with
lower thresholds, maybe up to two
orders of magnitude lower). Some
of the effects that may lead to this
include stimulated scattering, para-
metric amplification, Bose-Einstein
condensation and superfluidity.

Exciton-polaritons are states
resulting from strong coupling of
electron-hole bound states, or
excitons, with photons. Near where
the wave-

length and EXxciton-polariton
frequency states offer a
E;‘;E:mﬁ wide range of
exciton and @PPortunities for
photon developing hew
states devices that
Eﬁﬁf&mss emit laser light

interaction, More easily

the coupling combines the states
into an ‘upper’ and 'lower’ branch
that do not cross (anti-crossing).
Continuing away from this point,
the lower branch becomes effec-
tively more photonic at long wave-
lengths and more excitonic at short

wavelengths, while the situation is
reversed for the upper branch [for
more details and a diagram, see
Cooke, Semiconductor Today, p42,
April 2007]. Other polaritons exist
involving other excitations such as
phonons and surface plasmons
strongly coupled to photons.
Further studies of the University of
Crete device suggest that "the
present injec-
tion scheme
is unlikely to
yield a polari-

The research
could lead to
devices with

ton laser, o .

owing to inef- dramatic .,
ficient polari- €nhancement
ton relaxation of spontaneous
downthe  amission, even
polariton :
— compared with
However, the resonant-cavity
research LEDs

could lead to

devices with "dramatic enhance-
ment” of spontaneous emission,
even compared with resonant-cav-
ity LEDs (RCLEDs). Using this,
future polariton-based emitters
could have unprecedented quan-
tum efficiencies with ultra-low
power consumption, the
researchers reckon.

Further, in another configuration,
the stimulated emission needed for
lasing is encouraged by the
extremely low density of states of
the polaritons (four orders of mag-
nitude compared with normal laser
diodes), potentially lowering lasing
thresholds by an order of magni-
tude.
www.nature.com/nature/journal/
v453/n7193/abs/nature06979.htm
www.materials.uoc.gr/materials_en
www.lesl.forth.gr
The author Mike Cooke is a
freelance technology journalist who
has worked in the semiconductor
and advanced technology sectors
since 1997/.
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Led by research associate Mikhail
Belkin and professor Federico
Capasso of the School of Engineering
and Applied Sciences (SEAS),
researchers at Harvard University
have demonstrated the first room-
temperature electrically pumped
semiconductor source of coherent
terahertz (THz) radiation (Belkin et al,
Applied Physics Letters, 92, 201101).
Co-authors are Feng Xie and Alexey
Belyanin of Texas A&M University's
Department of Physics and Milan
Fischer, Andreas Wittmann and
Jérome Faist of the Institute of
Quantum Electronics at ETH Zrich,
Switzerland.

Quantum cascade lasers (QCLs)
emitting in the mid-infrared region
of the spectrum were first demon-
strated by Capasso and his team at
Bell Labs in 1994, The compact
millimeter-long lasers operate
routinely at room temperature with
high optical powers and are increas-
ingly used in the commercial sector
for a wide range of applications in
chemical sensing and trace gas
analysis. The devices are variable
and tunable, allowing adjustment
of the energy levels in the structure.

Extension of the emission wave-
length from the mid-infrared to the
‘T-ray’ terahertz region (30-300um)
allows the radiation to penetrate
efficiently through paper, clothing,
cardboard, plastic and many other
materials, suiting many applications.
A device emitting T-rays could
therefore be used to image con-
cealed weapons, detect chemical
and biological agents through
sealed packages, see tumors
without causing any harmful side
effects, and spot defects within
materials such as cracks in the
Space Shuttle’s foam insulation.

However, using lasers in the
terahertz spectral range (e.qg. for
imaging and sensing) has long
presented a major hurdle, especially

www.semiconductor-today.com

A bar with ten THz laser sources.
One of the lasers is connected to the
contact pad (on the left) by two thin
gold wires. A 2mm-diameter silicon
hyper-hemispherical lens is attached
to the facet of the device to collimate
the output. The emission frequency
is 5THz (a wavelength of 60um).
Photo: Capasso Lab, Harvard SEAS.

regarding electrically pumped THz
semiconductor lasers. Such devices
have required cryogenic cooling,
greatly limiting their application.

To overcome the temperature
limitations of current laser designs,
the researchers

have developed 3 Difference-
QCL that operates frequency
in the mid-infrared mixing

at the dual wave- ithin th
lengths of 8.9um witihin e
and 10.5um laser cavity
simultaneously, material
with its active  1aads to the
region engineered :

to possess giant generation
second-order of terahertz
nonlinear radiation

susceptibility.

The conseguent process of
difference-frequency mixing within
the laser cavity material then leads
to the generation of terahertz
radiation at a frequency of 5THz
(a wavelength of 60um, equating
to the difference between the two
mid-infrared QCL frequencies).
Output power is 7uW at 80K, about
1uW at 250K, and still about
300nW at 300K (room temperature).

Technology focus: Optoelectronics 55\

First room-temperature source
of coherent terahertz radiation

"Our device emits T-rays with
several hundreds of nanowatts of
power at room temperature and
microwatts of power at tempera-
tures easily achievable with com-
mercially available thermoelectric
coolers,” says Belkin. "Further,
there is the potential of increasing
the terahertz output power to
milliwatt levels by optimizing the
semiconductor nanostructure of the
active region and by improving the
extraction efficiency of the terahertz
radiation,” he reckons.

"Terahertz imaging and sensing is
a very promising but relatively new
technology that requires compact,
portable and tunable sources to
achieve widespread penetration.
Our devices are an important first
step in this direction,” reckons
Capasso. "We believe our THz
source has great development
potential because the nanoscale
material used was grown by
molecular beam epitaxy.”

As it is based on such commer-
cially available technology, the laser
has the potential to become a
standard THz source to support
applications ranging from security
screening to chemical sensing, it is
reckoned. The researchers have
hence filed for US patents covering
the room-temperature electrically
pumped terahertz semiconductor
lasers.

The research was supported by
the Air Force Office of Scientific
Research and the US National
Science Foundation (NSF).

The researchers also acknowledge
support from two Harvard-based
centers: the Nanoscale Science and
Engineering Center and the

Center for Nanoscale Systems (a
member of the National Nanotech-
nology Infrastructure Network).
http:/ /link.aip.org/link/?APPLAB/
92/201101/1
www.seas.harvard.edu/capasso
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‘56 Market focus: Wide-bandgap RF
Wide-bandgap RF devices:
a $100m market by 2010

Yole Déeveloppement’s Philippe Roussel asks what can displace the LDMOS monopoly.

he call for high-power, high-frequency | 120
transistors is rising along with the
huge demand for wireless telecoms. 100

More power, more frequency bands, better
linearity and improved efficiency are driving
development of RF devices able to handle 80
all these specifications at a reasonable price.

E
e
The main market segments are: = 60
@® base-stations for cell phones (3G, 3G+); .‘g
® base-stations for WiMAX (fixed and E 20

mobile) and/or LTE (long-term evolution)
future 4G wireless datacom standards;

@® defense & military applications (radar, 20
jamming, counter-measures, communi-
cations, guided weapons...);

® broadcast and communication satellites
(VSAT, SatCom) can also benefit from

)
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Forecast for WBG RF transistor device market

« R&D + Others
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solid-state transistors replacing vacuum
tubes.

Up to 2005, silicon LDMOS covered about 90% of
high-power RF amplification applications in the 2GHz™
frequency range; the remaining 10% market share
was addressed by GaAs pHEMT technology. However,
this equilibrium is on the way to being turned around by
the introduction of wide-bandgap (WBG) materials and
related RF devices such as silicon carbide (SiC) MESFETs
and gallium nitride (GaN) HEMTs.

WBG devices offer an impressive list of added-values
over the solutions currently in use:
® Higher efficiency:

— lower operating costs;

— improved module power density and hence size;

— reduced cost of ownership.

® Higher bandwidth and linearity:

— more versatile devices;

— fewer devices to cover the entire frequency spectrum;

— cost saving at the development stage.

® Higher polarization voltage:

— lower current level for the same power output;

— fewer losses from the joule effect, leading to cost
savings in thermal management.

® Higher junction temperature:

— more robust devices, leading to improved expected
lifetime and mean time to failure (MTTF);

— reduced cooling system demands, leading to
cost savings at the system level (BTS).

Figure 1: 2005-2010 wide-bandgap RF transistor device market.

These WBG devices are now challenging silicon’s
dominant position in the industrial arena, for which a
power amplifier (PA) market of $890m is forecasted for
2008.

As shown in Figure 1, military applications were first
to use the possibilities of WBG devices, especially with
SiC MESFETs being developed through widespread
funding from DARPA and Department of Defense pro-
grams in the USA. Then, in 2006, Eudyna and NTT
jointly announced that the first 3G network using GaN
HEMTs had been deployed in Tokyo for test purposes.
This first commercial application led to more than
250 wafer starts over 2006. Commercial offerings from
Cree, RFMD and Nitronex have followed, targeting both
base-station (3G, WIMAX etc) and general-purpose
applications. In parallel, R&D for space applications has
stayed very strong, and the first products are expected
to be implemented in the next few years. Recent
announcements have shown that key players are
focusing increasingly on WiMAX/LTE markets, over-
looking the current 3G/3G+ market, for which they
claim the time-to-market for WBG devices has passed.

With strong penetration of WIMAX/LTE applications,
we forecast that the market size for WBG RF transistors
could reach a level of approximately $100m by 2010.
The duality between WiMAX and LTE technologies
should not widely impact this growth.

semiconductor TODAY Compounds & AdvancedSilicon » Vol. 3 « Issue 4 « May 2008

www.semiconductor-today.com



Market focus: Wide-bandgap RF 57\

Epi-wafers Devices, MMIC & PA Systems Typical RRH power

e Nitronex e Nitronex e Lockheed Martin ranges from 20W to 50W,

* RFMD » Raytheon e | 3Com - .

» Oxford Instruments/TDI | e Northrop Grumman e Lucent Whidymatenes W[M{q}{
USA o Cree e REMD s bistasola and future LTE require-

e Kyma e TriQuint e Flarion Technologies | ments perfectly.

+ Kopin e Cree e Celerica

e IQE » Freescale ® Arraycom Company

e QinetiQ (UK) s IQi_metiQ (UK) s BAE Systems (UK) involvement

¢ Picogiga (F) * MicroGaN (D) » Selex (IT) _

e Azzurre (D) e UMS (F/D) + 3-5 Lab (F) + IAF (D) | ® MBDA (UK) Nitronex, Cree and RFMD

e Saint-Gobain/Lumilog (F) | ®* RFMD/Filtronic (UK) : Eﬂ?gﬁﬁ{ﬁb\f} (in the USA) and Eudyna
Europe | * IMEC (B) * NKU(NL) » SAAB Microwave (SW) | (in Japan) were the first

e Alcatel-Thales 3-5 Lab (F) | = FBH (D) s Alcatel-Lucent (FR) :

e CRHEA (F) e Selex (1) » Thales (FR) companies to propose

e IAF (D) ® Nokia-Siemens (FI) | WBG RF devices. These

* Samsung (K) e Eudyna (1) /Fujitsu (1) e NTT (3) were based on either

- E:EJ:ESE}SEI @) * OKI (J) e Mitsubishi (J) GaN on silicon (Nitronex),

. e Tocera (J) : :;IEE IE:]} E * Samsung (K) SiC on SiC (Cree) or

Asla | o NTT (J) ol GaN on SiC (Cree, REMD

e Hitachi Cable () * RFHIC (K) L !

o ITRI (TW) e Mitsubishi (7) Eudyna). Such devices

* Toyoda Gosei (J) are now in full produc-

Table 1: Companies involved in manufacturing GaN HEMT epi, devices and systems.

Remote radio head configuration will help
WBG penetration in RF base stations

With standard architecture (where the amplifier is at
the base of the radio tower), a large part of the signal
is lost on the cable link (typically about 3dB of losses).

However, in the remote radio head (RRH) configuration,
RF equipment can be relocated from a cabinet to a
remote location, where signals can be transmitted as
close as possible to the antenna. Thus, from an
efficiency of 13-15% traditionally, up to 30% can now
be obtained with RRH. The key issue now is linked to
accessibility for maintenance (i.e. someone has to
climb the radio tower).

In the RRH configuration, there is a need to reduce
the size of the PA to enable it to be near the antenna.
In addition to its smaller size compared to LDMOS,
WBG technology also provides a high operating tem-
perature and better efficiency. These are strong drivers
for the use of GaN or SiC in the growing RRH market.
We forecast that RRH systems will increasingly be used
in future thanks to their high efficiency.

tion and implemented in
complete RF systems in
both defense and civilian applications.

The value chain for WBG devices is now being estab-
lished. As detailed in the table, an impressive number
of players are now involved in the WBG RF sector at
various levels (materials, devices, and systems) and
new challengers (Oki, NEC, NXP, UMS etc) should soon
enter the field (Fig. 2).

Conclusion

With a forecasted size of $100m by 2010, the WBG
transistor market is at the start of the growth curve.
Military and space applications are strong drivers for
technology development. However, WBG technology
penetration in base-stations (for cell phones, WiMAX)
remains a little unclear, as silicon performance and
related cost seems compatible with the current market
demand. This could slow down the emergence of WBG
devices in this very cost-sensitive market segment,
even if the intrinsic characteristics of WBG devices
have now largely been proven. The battle will take
place not only at the performance and reliability level
but also at the cost level.

R OKI XD Thus, innovating, GaN-based
substrate manufacturers
NEC have. a key role to play iru
i helping to reduce the price of
| X | | v 3 devices. B
| 1™ 7l | =
2005 2006 \f 2007 2008 >2009 AEEROE
RFMD Dr Philippe Roussel of
Cree Yole Développement, Lyon,
Selex France,
Eudyna UMS Yole Développement is publishing
its GalN RF08 report in June.

Figure 2: Tentative roadmap for wide-bandgap products introduction.

www.semiconductor-today.com

WWW.I-MiCronews.com

semiconductor TODAY Compounds & AdvancedSilicon = Vol. 3 « Issue 4 « May 2008



‘58 Conference report: CS MANTECH 2008

Consolidating on
industry growth

cs MANTECH

Mark Telford reports on manufacturing and technology developments
presented at April’'s CS MANTECH 2008 event in Chicago

pril’s 23rd annual International Conference on
ACDmpuund Semiconductor Manufacturing

Technology (CS MANTECH 2008) in Chicago, IL
drew a healthy attendance of over 420 delegates
(exceeding the number for last year’s event).
The technical program also showed an increase on the
total of 73 papers at |last year's conference, rising to
18 invited and 62 contributed papers.

Conference chair Marty Brophy of TriQuint Semicon-
ductor opened the conference by overviewing how
2007 had been a 'tumultuous’ year, showing signs of
growth again after some quiet years, as the use of
GaAs ICs has continued strongly in cell-phone hand-
sets while also expanding rapidly in WiFi applications.
In addition, GaN and SiC are addressing burgeoning
markets for high-power RF electronics and optics,
Brophy commented.

However, the long-predicted industry consolidation
(e.g. RF Micro Device’s acquisition of Sirenza Microde-
vices and, in late December, of GaAs foundry Filtronic,
and TriQuint’s of Peak Devices and, more recently, WJ)
has brought uncertainties, he notes. Subsequently, in
March, RFMD decided to postpone its $100m construc-
tion of a second 6" GaAs
wafer fab at its base in
Greensboro, NC (which
would employ 300 new
staff) and shift the
planned production and
jobs to the Filtronic plant
in Newton Aycliffe, UK
(see March issue, page 6).

Then, during MANTECH, news broke that, to "reduce
manufacturing cycle time, improve customer service,
and improve overall profitability”, RFMD was consolidat-
ing its production test facilities for high-volume cellular
products from Greensboro to its main production test
facility in Beijing, China (see April issue, page 7).

Since MANTECH, RFMD has also said that it is ceasing
development of wireless systems (cellular transceivers
and GPS solutions). However, it says that this represents
a focusing of investment on its core RF components
and compound semiconductors (see this issue, page 8).

The long-predicted
industry consolidation
has brought
uncertainties, says
TriQuint’s Marty
Brophy

Unfortunately, the same cannot be said of Freescale
Semiconductor Corp of Austin, TX (formerly Motorola’s
Semiconductor Products Sector until being spun off in
2004). Still dependent heavily on the fading mobile
handset business of Motorola, last October Freescale
sold its high-volume GaAs-based RF power amplifier
business to Skyworks Solutions Inc of Woburn, MA, and
in mid-May it announced that, over the next few months,
it will close its CS-1 fab in Tempe, AZ (the industry’s
first 150mm GaAs fab) after failing to find a buyer (see
this issue, page 6).

Despite the commercial fates of Motorola and
Freescale, Chicago provided an opportunity to highlight
the technical excellence in the Illinois region.

The opening plenary session was book-ended by
speakers from Illinois-based Motorola (former MANTECH
chair Bruce Bernhardt, who founded the CS-1 fab) and
the University of Illinois at Urbana-Champaign (Ilesanmi
Adesida, dean of UIUC's College of Engineering).
Adesida reviewed past alumni John Bardeen, Nick
Holonyak, Greg Stillman, Hadis Morkog, George Craford
and Russ Dupuis (co-author of a paper at this year's
event on a surface treatment technique using UV-
enhanced electrode-less wet etching to reduce rough-
ness and surface leakage paths in ICP-etched for III-N
devices), as well as Milton Feng (whose group pre-
sented four papers — see below). Adesida also co-
authored a |later paper on the first non-recessed
short-gate-length enhancement-mode AlGaN/GaN
HEMTs using solely fluorine plasma treatment alone.

In between Bernhardt and Adesida were overviews on
compound semiconductors on silicon from DARPA's
Mark Rosker (on the COSMOS program) and Robert
Chau of Intel’s Components Research, Technology and
Manufacturing Group, as well as presentations from
Dylan Kelly of CMOS-on-sapphire RF switch maker
Peregrine Semiconductor Corp of San Diego, CA and
RFMD’s Curt Barratt who, in 'Compound Semiconductors:
From Oddity to Commodity’, described the GaAs RF
semiconductor industry as now being on the 'plateau
of productivity’ of the 'Gartner Hype Cycle’ (beyond the
‘technology trigger’, 'peak of inflated expectation’,
‘trough of disillusionment’ and 'slope of enlightenment’).
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Figure 1. (a) Breakdown voltage (BV.o at 1kA/cm?) versus current gain cutoff frequency f; for InP HBT,
InP pHEMT and SiGe HBT devices. (b) f; delay, partitioned into base-collector RC charging, emitter-base RC
charging, and electron transit delay components, for three different type-II DHBT structures.

In particular, in 'III-V on Silicon for Future High Speed
and Ultra-Low Power Digital Applications: Challenges
and Opportunities’, Chau reviewed recent progress
(reported at December’s IEDM 2007 conference) in:

(i) the fabrication of depletion-mode InSb and InGaAs
QW transistors on silicon substrates;

(ii) heterogeneous integration of enhancement-mode
InGaAs gquantum-well transistors on a silicon substrate
using a thin (1.3um) composite buffer architecture for
high-speed, low-power logic applications at supply
voltages of just 0.5V;

(iii) atomic layer deposition
(ALD) of high-k gate

RF Micro Device's
Curt Barratt, in his

dielectrics (Eg AIED:;,. HfDE presentatinn
and HfAIO) on InGaAs .
MOSFETs; Compound
(iv) the improvements in Semiconductors:
hole mobility in I1I-V From Oddity to
materials (to more than Commodity’,

2\ f-1a-1 5
HOleeyeE At described the GaAs
sheet carrier density of =

RF semiconductor

1.6x10%°cm™) by using
bi-axial strain; and

(v) the fabrication of 40nm
InAs HEMTs for logic
applications with an I,,./I.%
current ratio of more than
10,000 with a 0.5V gate
voltage swing.

Chau concludes that, although we are still far away
from solving all the technical issues, the above-
mentioned research results represent important
milestones that are helping to drive towards the goal of
making III-Vs on silicon technology practical for future
high-speed and ultra-low-power digital applications.

industry as now
being on the
‘plateau of
productivity’ of the
‘Gartner Hype Cycle’
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Towards terahertz electronics

In a presentation on "Terahertz Electronics’ in the session
on 'Innovative Electronics Applications’, Michael Shur of
Rensselaer Polytechnic Institute in Troy, NY overviewed
how, at last December’s IEDM conference:
Milton Feng's research group at the University of Illinois
reported Type II GaAsSb/InP double heterojunction
bipolar transistors (DHBTs) with a record f; of 670GHz
and simultaneous f; and f.... values of more than 400GHz
using compositional grading to enhance electron velocity;
Seoul National University reported 610GHz
InAlAs/Ing -c:GaAs MHEMTs with ultra-short 15nm gates;
and Northrop Grumman reported a sub-50nm InP HEMT
with an f.., of greater than 1THz, and an amplifier with
15dB gain at 340GHz (predicting that the technology will
allow fabrication of MMICs operating at 600-700GHz).
At MANTECH, Feng and William Snodgrass detailed
GaAsSb/InP type-II DHBTs with a 20nm-thick base and
60nm collector, yielding an off-state collector-emitter
breakdown voltage (BV ) of 3.2V and an f; of 670GHz
at a 10.3mA/m* emitter current density (since raised to
690GHz at 12.8mA/m?), compared with a 765GHz f; but
a BV, of just 1.65V for InP/InGaAs PHBTs (Figure 1(a)).
Snodgrass added that, when devices are aggressively
scaled, it is no longer true that f; is dominated by the
transit delay time, since it becomes comparable to the
charging delay time. Such low transport delays and high
breakdown voltage show potential for next-generation
devices with cutoff frequencies of more than 1THz using
a practical, manufacturable material design. To continue
to benefit from vertical scaling, small-signal modeling
is used to extract delay terms and to identify material
design and device fabrication requirements, e.g.
advanced process technologies resembling those used
for SiGe HBTs to control parasitic charging delays.
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Wide-bandgap devices

In the session on 'Wide Bandgap Power Amps and
Switching’, Henry Xin of Tyco Electronics Inc’'s Power
Hybrids Operation in Torrance, CA reported the firm's
initial development of AlGaN/GaN HEMT power amplifiers
on GaN/SiC epi materials.

A 10mm gate-periphery device showed 40W CW output
at 1.75GHz, 12.6db linear gain and more than 80%
drain efficiency with a drain bias of 28V. Xin said that
results of ongoing work on optimizing the fabrication
process and layout design, as well as initial reliability
testing, will be reported in the future.

In the session on Emerging Devices’, Huili Grace Xing
of the University of Notre Dame reported the MBE
growth on sapphire substrates of HEMTs based on
alloy-free, binary AIN/GaN heterostructures (rather

than traditional A[Ga.NXGaN Alloy-free AIN/GaN

heterostructures). High-

frequency characterization heterostructure

shows that, through the technology offers

reduction of access resist-  critical advantages
over competing

ances, very high-frequency
performance is achievable. AlGaN/GaN and
AlInN/GaN

Alloy-free AIN/GaN hetero-
technologies for

structure technology
vertical and lateral

therefore offers critical

advantages over competing

AlGaN/GaN and AlInN/GaN scaling to push the
technologies for vertical and high-frequency
la.tera] scaling tD.pL!Eh the limits of nitride
high-frequency limits of

nitride HEMTs. HEMTs

In a nitride two-dimensional electron gas (2DEG),
optical phonon scattering limits room-temperature
electron mobilities to 1000-2000cm?/Vs. So, the key
to achieving low sheet resistance is to increase the
carrier density.

Xing explained how, compared to other HEMT tech-
nologies, the high carrier density in a 2DEG in nitride
heterostructures originates from the difference in
spontaneous and piezoelectric polarization between
the barrier (typically AlGaN) and the underlying GaN.
The polarization-induced 2DEG carrier densities are the
highest of all known semiconductor heterostructures, and
scale with the barrier’'s Al composition and thickness.
However, strain relaxation occurs if the AlGaN barrier
exceeds a critical thickness and, if the barrier does not
relax, then the carrier density saturates beyond
another critical thickness.

Hence, for a ~30% AlGaN barrier, the carrier density
is limited to about 10**/cm* (in existing AlIGaN/GaN
HEMTs). Also, for an Al proportion of less than 40%,
alloy scattering reduces the mobility, increasing sheet
resistance to more than 250€2/square. The alternative of
an AlInN barrier produces more alloy scattering, making
it difficult to achieve a mobility of more than 1500cm-/Vs.

10000

For a sheet resist- " high mobility '
ance of less than j window
2009Q/sq, an AN LS00, ¥
barrier is needed. | /77|€me ':_"@,'%
Due to the maxi- 7 ANV g
mum difference 5 | 2%
in polarization ~N .o \ So
between an AIN E 1000 + D/F N-H'"“'l- ] .
barrier and the = f RT \ \
underlying GaN, = o
an AIN barrier layer | 5 - -\
can therefore yield E 10600 | 2009/5q \}::.
the maximum 2DEG | RTy
carrier density in lﬂﬂf@r{' °
Al(Ga)N/GaN 100~ 4 4 5 .
heterostructures 1 2 3 4 5 6 7 8

(2-6x10%*/cm?).

Unfortunately, the
2.4% lattice mis-
match with GaN
and consequent
elastic strain in the
AlN layer restricts
its thickness to about 6nm before strain relaxation and
cracking. However, for AIN thicknesses less than 6nm,
very smooth surface morphologies are seen, with
atomic steps clearly discernible. AIN layers are
coherently strained for thickness in the 2-5nm range.

Controlled growth and hence the absence of alloy
scattering can therefore achieve high electron mobility
(>1000cm?/Vs — see Figure 2), yielding record low
channel sheet resistances (<150€2/sq), current density
of 2.3A/mm and transconductance of 480mS/mm for a
12.5um gate-width device.

With a contact resistance of 1.10.mm, the calculated
intrinsic transconductance is as high as 1S/mm. This
shows that both high current density and transconduc-
tance can be achieved in a single AIN/GaN HEMT with
insulated gates, say the researchers.

It was also found that interface roughness scattering
has a measurable impact on the room-temperature
2DEG mobility. So, by increasing the growth rate, the
AIN/GaN interface roughness was reduced and the
electron mobility increased, lowering sheet resistance
to less than 130€2/sq. Current density of 5A/mm has
been observed in the heterostructures, albeit on TLM
(transmission line method) patterns and not yet HEMTs.

It is reckoned that further optimization of the growth
conditions and layer structures should yield sheet
resistances of 100€2/sq (comparing very favorably with
other III-V HEMT technologies).

The unity-gain and power-gain cutoff frequencies are
lower than expected (f+ and .., = 52GHz and 60GHz,
respectively, for a 0.25um x 60um-gate HEMT). How-
ever, reducing the contact resistance and gate leakage
(due to tunneling and defects) should increase these.

AIN thickness (nm)

Figure 2. Window of high electron
mobility of the 2ZDEG at the
AIN/GaN heterojunction, greatly
reducing the sheet resistance.
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In 'Process and Performance Improvements to
InGaN/GaN HBTs' by Chao-Hsin Wu et al, Feng’'s group
reported transistors with different p-type metal stacks.

In contrast to GaN-based FETs, I1I-nitride HBTs have
shown few impressive experimental results due to the
challenge of achieving high-quality p-type ohmic contacts
and reducing the plasma-induced base surface damage
caused by dry etching (since there is a lack of a good
wet-etching process for GaN-based materials).

The group’s baseline p-type contact (used for light-
emitting GaN devices) is a two-layer NiO-Au contact.
However, experiments showed that this is not ohmic to
etched GaN, with an undesirably high contact resistance
due to the surface damage and type conversion caused
by ICP dry etching. The high resistance causes a large
transfer length for the base contact, necessitating a
large base mesa to achieve low base resistance.

Now, devices with a new base metal contact of
Ag + Mg in combination have shown a six times
Improvement in current gain.

Also, the surface damage caused by dry etching was
investigated by varying the thickness of the ledge that
is widely used to reduce surface recombination in the
exposed base region. By implementing a 5nm ledge
(rather than a 15nm or 25nm ledge), a 14 times
improvement in current gain was achieved relative to
the baseline process, even using the baseline metal
contact stacks rather than the new metal stack.

InP DHBTs for 100Gb/s

In the session on 'Devices’, R. Driad, R.E. Makon, F.
Benkhelifa and R. Losch of Fraunhofer Institute for
Applied Solid State Physics in Freiburg, Germany
reported 'InP DHBT technology for 100Gbit/s applications),
detailing a manufacturable InP DHBT technology
suitable for medium-scale mixed-signal and monolithic
microwave integrated circuits (MMICs).

The MBE-grown InP-based DHBTs (with an InP emitter
area of 1lum x 4um, a graded InGaAs base, and a
compositionally graded InGaAs/InGaAsP/InP collector)
exhibited a current gain of 90, peak cutoff frequencies
(f; and f....) of more than 300GHz, and a breakdown
voltage (BVz,) of about 5V.

The potential of the technology was first assessed by
the realization of a voltage controlled oscillator (VCO),
exhibiting a high output power and a large tuning range.
Subsequently, a 1:2 demultiplexer (DEMUX) suitable
for 100Gb/s fiber-optic links was fabricated and
operated up to 110Gb/s.

The researchers say that the results are promising for
the development of receiver modules for future optical
transmission systems operating at 100Gb/s and beyond,
and next aim to design a monolithically integrated
CDR/DEMUX. m

® Next year's CS MANTECH 2009 will take place on
18-21 May in Tampa, FL. See www.gaasmantech.org

GaAs foundries to be challenged by smarter designs

Glen Riley, VP of the Commercial Foundry business unit
of TriQuint Semiconductor in Hillsboro, OR (the world's
biggest GaAs foundry, as well as an integrated device
manufacturer) in his presentation 'How to Succeed as
a GaAs Foundry’ recounted how the number of GaAs
foundry suppliers grew steadily in the late 1990s. But,
since the telecoms market bubble burst in 2001,
Suntek has foundered, GCTC was acquired by WIN
Semiconductor in 2004, and Filtronic has been acquired
by RFMD, leaving four main players (TriQuint, WIN,
AWSC, and GCS), which is "about right,” says Riley.
He points out that the GaAs foundry market overall is
relatively small, so criteria for success are different
from those for silicon. Compared with $2-4bn for
silicon, investment in a new fab is $200-250m for GaAs.
"It is not about making multibillion dollar investments
in new fab capacity, but rather about providing the
right technology with great support and establishing
trusting relationships with customers,” he adds. There
are a limited number of GaAs designers, and they talk
to each other, so successful GaAs foundries go to
great lengths to build solid, long-lasting relationships.
In addition, such knowledge gives a view to making
acquisitions, says Riley, citing TriQuint’s takeover of W1J.

www.semiconductor-today.com

A foundry must develop trust with its customers, but
Asian foundry suppliers are typically unfairly white-
washed with the brush that says IP is not respected in
Asia, says Riley. New entrants will find it difficult,
since such a relationship is developed over several
years. Existing suppliers with questionable pasts may
need even more time to rebuild trust.

However, relationships alone are not enough to grow
business, says Riley. Foundries also need to develop a
an approach for identifying and pursuing new market
opportunities.

New wireless applications are appearing such as
WIMAX, WirelessHD, and automotive radar. Typically,
the first firms to exploit these new markets are start-
ups, which need foundries to realize their products.

For addressing these new applications, GaAs can
offer value versus silicon (with mask-set costs of |less
than $50,000, compared to up to $1m for silicon).
Also, GaAs foundries can proactively engage startups,
providing product design kits, applications assistance,
and access to high-performance process technologies.

However, Riley cautions that he expects foundry
demand to dip as technology evolves (e.g. as designers
figure out how to use GaAs in a smarter way).
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Crystal IS Inc

1 Bulk crystal source
materials

Mining & Chemical Products Ltd
1-4, Nielson Road,

Finedon Road Industrial Estate,
Wellingborough,

Northants NN8 4PE,

UK

Tel: +44 1933 220626

Fax: +44 1933 227814
www.MCP-group.com

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.uUumccorp.com

2 Bulk crystal growth
equipment

MR Semicon Inc

PO Box 91687,
Albuquerque,

NM 87199-1687,
USA

Tel: +1 505 899 8183

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

3 Substrates

AXT Inc

4281 Technology Drive,
Fremont,

CA 94538,

USA

Tel: +1 510438 4700
Fax: +1 510 683 5901
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..

axt
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70 Cohoes Avenue

Green Island, NY 12183, USA
Tel: +1 518 271 7375

Fax: +1 518 271 7394

www.crystal-is.com

The Fox Group Inc

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

Tel: +1 925 980 5645

Fax: +1 514 630 0227

www.thefoxgroupinc.com

Epistone Comp-Semi Materials
Inc

2371 Marion Ave., Fremont,

CA 94539, USA

Tel: +86 755 28968489

Fax:+86 /755 89724120
www.epistone.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: +1 919 789 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

SiCrystal AG
Guenther-Scharowsky-Str. 1
D-91058 Erlangen

Germany

Tel: +49 (0) 9131 /73 33 97
Fax: +49 (0) 9131 / 73 22 37
www.sicrystal.de

sp3 Diamond Technologies
2220 Martin Avenue,

Santa Clara, CA 95050,

USA

Tel: +1 877 773 9940

Fax: +1 408 492 0633

www.sp3inc.com

Sumitomo Electric
Semiconductor Materials Inc
7230 NW Evergreen Parkway,
Hillsboro, OR 97124,

USA

Tel: +1 503 693 3100 x207
Fax: +1 503 693 8275

WWW.sesimi.com

III/V-Reclaim

Wald 10, Il/V-Reclaim “,*:3.
84568 Pleiskirchen,
Germany

Tel: +49 8728 911 093

Fax: +49 8728 911 156
www.35reclaim.de

I1I/V-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.

Wafer Technology Ltd
34 Maryland Road, Tongwell,
Milton Keynes, Bucks, MK15 8HJ, UK

www.semiconductor-today.com

Tel: +44 (0)1908 210444
Fax: +44 (0)1908 210443
www.wafertech.co.uk

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

Cambridge Chemical Company Ltd
Unit 5 Chesterton Mills, French's
Road, Cambridge CB4 3NP, UK

Tel: +44 (0)1223 352244

Fax: +44 (0)1223 352444

www.camchem.co.uk

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

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 g .
i LIntellic~/

a leading
supplier of

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

IQE

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

Tel: +44 29 2083 9400
Fax: +44 29 2083 9401
www.igep.com

OMMIC

2, Chemin du Moulin B.P. 11,
Limeil-Brevannes, 94453,
France

Tel: +33 1451067 31

Fax: +33 145 10 69 53
www.ommic.fr

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 3161 79
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

Akzo Nobel High Purity
Metalorganics

525 West Van Buren Street,
Chicago, IL 60607, USA
Tel: +1 312 544 7371

Fax: +1 312 544 7188
www.akzonobel-hpmo.com

Cambridge Chemical Company Ltd
Unit 5 Chesterton Mills, French's
Road, Cambridge CB4 3NP, UK

Tel: +44 (0)1223 352244

Fax: +44 (0)1223 352444

www.camchem.co.uk

Matheson Tri-Gas
6775 Central Avenue
Newark, CA 94560, USA
Tel: +1 510 793 2559
Fax: +1 510 790 6241

www.mathesontrigas.com

Mining & Chemical Products Ltd
(see section 1 for full contact details)

Power + Energy Inc
(see section 8 for full contact details)

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
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ELECTRONIC MATERIALS

i

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.

SAFC Hitech

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

Tel: +44 151 334 2774

Fax: +44 151 334 6422
www.safchitech.com

;
—1 = I
| El LY N i |
| |

SAFC Hitech provides a unigue
chemistry service translating
application understanding into
performance materials worldwide.

Williams Advanced Materials
2978 Main Street,

Buffalo, NY 14214, USA

Tel: +1 716 837 1000

Fax: +1 716 833 2926
www.williams-adv.com

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

FHiZANTINL

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 Semiconductor Systems Litd
Mitchelstown, Co. Cork, Ireland
Tel: +353 (0) 2586324

Fax: +353 (0) 2586331
www.emfsemi.com

ETC (LPE subsidiary)
Via Falzarego, 8, @
20021 Baranzate (Mi), @/C
Italy

Tel: +39 02 383 41 51

Fax: +39 02 383 06 118
www.lpe-epi.com

ETC (Epitaxial Technology Center)
developed and customized a SiC
process for LPE ACiS M8 and ACIS
M10 systems in order to perform
the full range of epitaxial layers
required for high-power and high-
frequency applications, with low
cost of ownership.

LPE S.p.A.

Via Falzarego, 8,
20021 Baranzate (Mi),
Italy

Tel: +39 02 3834151
Fax: +39 02 383 06 118
www.lpe-epi.com

LPE is a world leading Epitaxial
Technology Company. Based on its
silicon epitaxial reactor experience,
LPE provides state-of-the-art SiC
epitaxial reactors. Two systems are
available: ACiS M8 and ACiS M10.

@

PE)

Powering the future

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 O>< I:D RD
tools and INSTRUMENTS

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

Riber

31 rue Casimir Perier, BP 70083,
05873 Bezons Cedex, France
Tel: 433 (0) 1 3996 65 00

Fax: +33(0) 139474562
www.riber.com

Riber is a RI BER
leading

supplier of MBE products and
related services for the compound
semiconductor industry.

SVT Associates Inc
7620 Executive Drive,
Eden Prairie, MN 55344, USA
Tel: +1 952 934 2100

Fax: +1 952 934 2737
www.svita.com

Veeco Instruments Inc
100 Sunnyside Blvd.,
Woodbury, NY 11797, USA
Tel: +1 516 677 0200
Fax: +1 516 714 1231

WWW.Veeco.com
r
Veeco
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

Power + Energy Inc
(see section 8 for full contact details)

Praxair Electronics
(see section 5 for full contact details)
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8 Wafer processing
equipment

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

Tel: +43 7712 5311 0
Fax: +43 7712 5311 4600
www.EVGroup.com

Technology and

market leader for
wafer processing o
equipment. E VG
Worldwide industry standards for
aligned wafer bonding, resist
processing for the MEMS, nano and
semiconductor industry.

Logitech Ltd =
Erskine Ferry \
\
ﬁ? % L

Road,
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.

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

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

Power + Energy Inc
(see section 8 for full contact details)

SAMCO International Inc
532 Weddell Drive,
Sunnyvale, CA,

USA

Tel: +1 408 734 0459

Fax: +1 408 734 0961
www.samcointl.com

Surface Technology Systems plc
Imperial Park, Newport NP10 8U1,
Wales,

UK

www.semiconductor-today.com

Tel: +44 (0)1633 652400
Fax: +44 (0)1633 652405
www.stsystems.com

A leading

manufacturer S'T‘S )
of plasma etch

and deposition surrace TEcHNOLOGY SYSTEMS
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

Tel: +41 21 694 35 00

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

Tegal Corp

2201 S McDowell Boulevard,
Petaluma, CA 94954,

USA

Tel: +1 707 763 5600
www.tegal.com

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

0 Materials & metals

Goodfellow Cambridge Ltd
Ermine Business Park, Huntingdon,
Cambridgeshire PE29 6WR,

UK

Tel: +44 (0) 1480 424800

Fax: +44 (0) 1480 424900
www.goodfellow.com

Gaadfellaw

Goodfellow supplies small
quantities of metals and materials
for research, development,
prototyping and specialised
manufacturing operations.

10 Gas and liquid
handling equipment

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

12 Trafalgar Way, Bar Hill,
Cambridge CB3 85Q, UK

Tel: +44 (0)1954 786800

Fax: +44 (0)1954 786818

www.cambridge-fluid.com

CS CLEAN SYSTEMS AG
Fraunhoferstrasse 4,
Ismaning, 85737,
Germany

Tel: +49 8996 24 000
Fax: +49 89 96 24 00 122
www.cscleansystems.com

EMF Semiconductor Systems Ltd
(see section 6 for full contact details)

IEM Technologies Ltd
Fothergill House, Colley Lane,
Bridgwater, Somerset TA6 51],
UK

Tel: +44 (0)1278 420555
Fax: +44 (0)1278 420666
www.iemtec.com

Power + Energy Inc
106 Railroad Drive,
Ivyland, PA 18974, USA
Tel: +1 215 942-4600
Fax: +1 215 942-9300

www.powerandenergy.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
www.saesgetters.com

11 Process monitoring
and control

EMF Semiconductor Systems Ltd
(see section 6 for full contact details)

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

Optical Reference Systems Ltd
OpTIC Technium, St Asaph
Business Park, St Asaph, LL17 01D,
UK
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Tel: +44 (0)1745 535 188
Fax: +44 (0)1745 535 186
www.ors-ltd.com

WEP (Ingenieurbiiro Wolff
fur Elektronik- und
Programmentwicklungen)
Bregstrasse 90, D-78120
Furtwangen im Schwarzwald,
Germany

Tel: +49 7723 9197 0

Fax: +49 7723 9197 22
www.wepcontrol.com

12 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

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

13 Characterization
equipment

J.A. Woollam Co. Inc.
645 M Street Suite 102,
Lincoln, NE 68508, USA
Tel: +1 402 477 7501
Fax: +1 402 477 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

14 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.COMm

15 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

Gel-Pak

31398 Huntwood Avenue,
Hayward, CA 94544, USA
Tel: +1 510576 2220
Fax: +1 510 576 2282
www.gelpak.com

Williams Advanced Materials
2978 Main Street,

Buffalo, NY 14214, USA

Tel: +1 716 837 1000

Fax: +1 716 833 2926
www.williams-adv.com

16 Assembly/packaging
equipment

Ismeca Europe Semiconductor SA
Helvetie 283,

La Chaux-de-Fonds, 2301,
Switzerland

Tel: +41 329257111

Fax: +41 329257115

Www.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

Kulicke & Soffa Industries
1005 Virginia Drive,

Fort Washington, PA 19034,
USA

Tel: +1 215 784 6000

Fax: +1 215 784 6001
www.kns.com

Palomar Technologies Inc
2728 Loker Avenue West,
Carlsbad, CA 92010,

USA

Tel: +1 760 931 3600

Fax: +1 760 931 5191

www.PalomarTechnologies.com

17 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

18 Chip foundry

Compound Semiconductor
Technologies Ltd

Block 7, Kelvin Campus,
West of Scotland, Glasgow,
Scotland G20 OTH, 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 33 02 92
WWW.UMms-gaas.com

19 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

20 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.gore.com
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21 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

Crosslight Software Inc
121-3989 Henning Dr;,
Burnaby, BC,

V5C 6P8,

Canada

Tel: +1 604 320 1704
Fax: +1 604 320 1734

www.crosslight.com

Semiconductor Technology
Research Inc

10404 Patterson Ave., Suite 108,
Richmond,

VA 23238,

USA

Tel: +1 804 740 8314

Fax: +1 804 740 3814
www.semitech.us

22 Used equipment

Class One Equipment Inc
5302 Snapfinger Woods Drive,
Decatur,

GA 30035,

USA

Tel: +1 770 808 8708

Fax: +1 770 808 8308

www.ClassOneEquipment.com

- AERone ClassOne

Equipment

specializes in EQUIPMENT
buying and selling high quality
reconditioned equipment to the
Semiconductor and

Nanotechnology Industries.

23 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

24 Consulting

WSR Optical Device Solutions
P.O. Box 248, Flemington, NJ]
08822, USA

Tel: +1 908 428 4986
www.wsir-ods.com

25 Resources

SEMI Global Headquarters
3081 Zanker Road,

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

Fax: +1 408 428 9600
WWwWw.semi.org

Yole Déeveloppement
45 rue Sainte Genevieve,
69006 Lyon, France

Tel: +33 472 83 01 86

www.yole.fr

REGISTER

for Semiconductor Today

free at

www.semiconductor-today.com

www.semiconductor-today.com
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If you would like your event listed in Semiconductor Today's Event Calendar,
then please e-mail all details to the Editor at mark@semiconductor-today.com

9-12 June 2008 18-20 June 2008

MRS International Materials Research 6th All Russian Conference 'Gallium,
Conference Aluminum and Indium Nitrides’
Chonggqging, China St Petersburg, Russia

www.mrs.org/s_mrs/sec.asp?CID=7060&DID=178708 | E-mail:Nitrides2008@mail.ioffe.ru
http:/ /nitrides-conf.ioffe.ru/index.en.html

11-13 June 2008
Photonics Festival in Taiwan 2008 including: | 18-20 June 2008

OPTO Taiwan 2008 Photovoltaics Summit 2008
LED Lighting Taiwan 2008, and Hilton San Diego, CA, USA
Solar Taiwan 2008 E-mail: john.buss@pira-international.com
Taipei World Trade Center, Taiwan www.intertechpira.com
E-mail: pamela@mail.pida.org.tw
www.optotaiwan.com 24-27 June 2008
LED EXPO 2008
15-20 June 2008 KINTEX, Seoul, South Korea
IEEE MTT-S International Microwave E-mail: led@exponu.com
Symposium (IMS 2008) www.ledexpo.com
Atlanta, GA, USA
E-mail: tt.lee@ieee.org 27-29 June 2008
www.ims2008.org 2008 China (Beijing) International LED
Exposition (CILED)
16-17 June 2008 Beijing, China
Projection Summit 2008 E-mail: ciled@ciled.cn
Las Vegas, NV, USA www.ciled.cn
E-mail: dian@insightmedia.info
www.projectionsummit.com 3-=5 July 2008
World Lighting Fair (WLF 2008)
17-18 June 2008 Yokohama, Japan
Photovoltaics Beyond Conventional Silicon E-mail: wif@wlf.co.jp
USA 08 www.wlif.co.jp
Denver, CO, USA
E-mail: s.lee@IDTechEx.com 6-9 July 2008
www.idtechex.com/photovoltaicsusa08 ISGN-2 (Second International Symposium
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on Growth of I1I-Nitrides)
Laforet Shuzenji, Izu, Japan
E-mail: faifai@cc.tuat.ac.jp
http:/ /isgn.jp

7-10 July 2008

OECC and ICO 2008:
OptoElectronics and Communication
Conference and Congress of the
International Commission for Optics

Sydney Australia

E-mail: OECC_ACOFT2008@iceaustralia.com
www.iceaustralia.com/IC02008

15-17 July 2008

SEMICON West 2008

Moscone Center, San Francisco, CA, USA
E-mail: ktorres@semi.org
WWwWWwW.semi.org

24-26 July 2008

China SSL:

5th China International Exhibition & Forum
on Solid State Lighting (2008 Shenzhen)
Shenzhen Convention and Exhibition Center, China
E-mail: lintie@china-led.net

www.sslchina.org

30 July-1 August 2008

PVlapan 2008

including the 25th JPEA Symposium on
Photovoltaic Generating Systems
Tokyo, Japan

E-mail: pvj@semi.org
www.pvjapan2008.org/PVJAPAN.var

3-8 August 2008
MBE 2008
VVancouver, Canada

E-mail: erin.gendron@ubc.ca
www.mbe2008.ca

31 August - 5 September 2008

NUSOD ‘08:

8th International Conference on Numerical
Simulation of Optoelectronic Devices
University of Nottingham, UK

E-mail: eric.larkins@nottingham.ac.uk
www.nusod.org/conf08

6-9 September 2008

10th China International Optoelectronic
Exposition (CIOE)

Shenzhen Convention & Exhibition Center, China
E-mail: nancy@cioe.cn

www.cioe.cn

7-11 September 2007

9th International Conference on Mid-Infrared
Optoelectronics: Materials and Devices
(MIOMD-IX)

Freiburg, Germany

E-mail: info@miomd-9.de

www.miomd-9.de

14-18 September 2008

21st IEEE International Semiconductor
Laser Conference

Hilton Sorrento Palace, Sorrento, Italy

E-mail: m.hendrickx@ieee.org
www.ieee.org/organizations/society/leos/LEOSCONF
/ISLC2008

15-19 September 2008
Solid-State Device Research — 38th
European Conference (ESSDERC-2008)

and

Solid-State Circuits Research — 34th
European Conference (ESSCIRC-2008)
Edingburgh Interantional Conference Centre,
Scotland, UK

E-mail: esscirc-essderc@iop.org
www.essderc.org

The Right Choice
The Intelligent Choice

Intelli

Intelligent Epitaxy Technology, Inc.

¢ Pure-Play Epi Foundry

=g * Industry's First Production

A Txdinch InP Ep
Capabilities

. + Real-Time In Situ Growth
N oo Technology

& + Your Partner in Production

and Advanced Epitaxy

We supply the following best-valued epi wafers

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

-MHEMT

InP-based

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

-RTT RTD

(pto-electronics
-PIN (GaAs, InP)

-Laser (Short to long wave, power, & VCSEL)
-[AWIP

ol
-(aaN HEMT

1250 E. Collins Blvd. Richardson, TX 75081
Tel: 972-234-0068 = Fax: 972-234-0069 = E-mail: info(cintelliepi.com = www.inteliiepi.com
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