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HIGHER PRODUCTIVITY // With almost 30 years of experience AIXTRON stands for proven engineering power and dedicated
customer support: Our equipment serves a diverse range of customers to manufacture highest LED volumes at lowest cost.

BETTER PERFORMANCE // As the driving force in deposition equipment AIXTRON engineers powerful technology solutions:
Our equipment is the best choice available to manufacture the brightest and most efficient LEDs.

SMARTER RESOURCES // AIXTRON's intelligent equipment concept enables optimized use of resources: The results are extremely
low consumption of consumables, minimized maintenance requirements and optimized utilization of humanresources.

AIXTRON started in 1983 and is today a leading provider of deposition equipment to
the semiconductor industry. With our advanced solutions customers worldwide build
components for electronic as well as opto-electronic applications. As pacemaker in
our line of industry we are keeping always one step ahead.
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BUILDING A BRIGHT
FUTURE FOR LEDS.

Advances in LED technology and market growth require collaboration
on a global scale. With more than 40 years of experience in guiding
revolutionary advances in semiconductor technology, SEMI® is also helping
move the global LED industry forward with standards, public policy, market
research, and events that bring the industry together and light the path to
the future.

LEDs are illuminating the world, and SEMI is illuminating the world of LEDs.
Learn more about our LED initiatives, products, and events at

www.semi.org/led

Events Showcase your technologies for LED manufacturing and connect with companies and people

across the LED supply chain at these upcoming SEMI expositions:

Extreme Electronics: LED Manufacturing Next Generation
LED Manufacturing Pavilion Technology Pavilion
July 12-14 September 7-9 December 7-9
SEMICON West 2011 SEMICON Taiwan 2011 SEMICON Japan 20l

Moscone Center, San Francisco  Taipei World Trade Center; Taipei  Makuhari Messe, Chiba

Membership/Standards/Public Policy Information
Join SEMI'and help us illuminate the world of LEDs. SEMI supports The SEMI Global Opto/LED Fab Watch
LED programs in Standards, Public Policy, EHS, and market statistics database tracks investments and activity

in more than 200 LED fabs worldwide.
Learn more at: www.semi.org/led
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HEMT degradation conundrum

Temperature accelerated tests have been the usual
method to estimate the lifetime of GaN HEMTs.
But are these tests glossing over key factors?

Enhanced power conversion

Today's switch mode power converters restrict
opportunities in emerging PV and hybrid vehicle
technologies. Replacing silicon transistors with SiC
bipolar versions may provide the needed boost.

Congratulating the winners

The CS Industry Awards were presented recently
after a successful and hard fought campaign. Here
we present the winners in various categories.

Catching the growing SiC market

Richard Stevenson talks to industry analyst Philippe
Roussel about the burgeoning SiC market and the
companies set to benefit.

Overcapacity cuts LED prices

China's LED manufacturing ramp is a big factor
behind the glut of chips in the global market.
Average selling prices are now falling fast, with some
companies experiencing more pain than others.

The CS share price review

Richard Stevenson provides a yearly review of the
compound semiconductor share prices over the last
12 months and reveals the winners and losers.

Microstructured layers

Nitride LEDs can be substantially improved in
brightness and efficiency with the insertion of
microstructures into the epilayers.
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Leading OEMs came to A&N looking to improve valve cycle life
and reduce downtime in today’s demanding MOCVD and PVD
processes. A&N engineers exceeded their expectations and
developed the next generation of
vacuum ball valves.

Poppetless design
Y4 turn actuation

Straight-through unimpeded flow
Machined from corrosive resistant 316L stainless steel
Rugged construction with few wetted components

Leak tight in static and dynamic operation
Ball and seat design reduces particulate buildup

New for 2011
Patent Pending XL Design
- 10X longer cycle life

« Reduced wetted
components
- Fully stabilized stem

Visit our booth for a product demonstration at

A&N CORPORATION

SEMICON West 2011

Booth #1344
and enter for an iPad 2 giveaway
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Engineered Solutions for a Changing Industry

1-800-Flange1
www.ancorp.com
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Cree shatters LED record

CREE, an innovator in LED lighting, reports
what it says is another industry-best efficacy
record of 231 lumens per watt for a white
power LED. This result is a significant
advance beyond Cree's previous industry
record of 200 lumens per watt. The LED
efficacy was measured at 231 lumens per
watt using a single-die component at a
correlated colour temperature of 4500 K.

Standard room temperature 350 mA testing
was used to achieve the results.

“It wasn't long ago when 200 lumens per
watt was considered the theoretical
maximum efficiency for a lighting-class LED.

We broke that barrier in 2010, and have
now achieved 231 lumens per watt,” said
John Edmond, Cree co-founder and director
of advanced optoelectronics. “The
innovation from our labs is the foundation for
our industry-leading XLamp LED family and
an invention that continues our leadership of
the LED lighting revolution.”

This R&D result features advanced aspects
of the same technology used in Cree
XLamp white LEDs. Cree believes higher-
performance LEDs can enable new LED-
based applications and drive down the
solution cost of current LED-based designs.

While this level of performance is not yet
available in Cree's production LEDs, Cree
states that it continues to lead the overall
industry with the broadest family of high-
performance LEDs.

Aixtron 6-inch GaN-on-silicon system
will enhance Transphorm

AIXTRON SE has a new order for an AIX
2800G4 HT system from US start-up
company Transphorm. It will be used to
ramp up Transphorm’s production
capabilities of GaN devices for highly
efficient and compact power conversion
solutions by rapidly transferring the
company’'s GaN on Si material growth
technology to large scale production.

“Aixtron’s reputation is second to none and
we look forward to continuing our excellent
working partnership as we develop materials
for new applications and expand our
capacity,” Primit Parikh, President of
Transphorm comments.

“The system we have selected meets all our
needs and interests us for several reasons.
An impressive feature is the scaled
multiwafer platform that will give us forward
process compatibility as well as enable a
straightforward capacity upgrade when we
need to further expand. With it we will be
able to use multiwafer large area 6 inch
GaN-on-silicon technology in our proprietary
GaN devices.

We chose Aixtron as our partner due to its
advanced equipment having the capabilities
and performance essential for a complex
project such as ours. They also provided
highly experienced, committed support
engineers to work closely with our US team
ensuring a smooth installation and
commissioning.”

Transphorm’s mission is to redefine the
process of electric power conversion
through advanced lll-nitride materials and
devices, providing cost-competitive and
easy-to-embed power conversion modules
that reduce costly energy loss by up to
90%. These help simplify the design and
manufacturing of motor drives, power
supplies and inverters for solar panels and
electric vehicles.

From material technology and device
fabrication to circuit design and module
assembly, Transphorm designs and delivers
its power conversion devices and modules
to meet the needs of customers worldwide,
helping them scale quickly and save money.

By creating an ecosystem of electrical
systems manufacturers powered by
Transphorm, the company accelerates the
adoption of application-specific power
modules and paves the way for the next
generation of electrical systems designed
for optimal efficiency.

GT Solar continue
to cash in Asia

GT SOLAR INTERNATIONAL, a global
provider of sapphire and silicon
crystalline growth systems and materials
for the solar, LED and other specialty
markets, has received three new orders
totalling $91 million for its advanced
sapphire crystallisation furnaces (ASF).
Two of the orders are from customers in
Taiwan, Alpha Crystal Technology, a new
customer, and Tera Xtal, who last week
announced a sapphire material purchase
agreement with GT Solar. The third order
comes from a new customer in China,
the Lingyang Group.

“These new orders continue a very
robust order rate for our ASF furnaces,”
said Tom Gutierrez, GT Solar's president
and CEOQ. “The interest shown by new
market entrants and existing sapphire
producers for our ASF systems has
surpassed our expectations and is a
testament to the confidence customers
have for our proven ability to quickly
ramp to high volume, low-cost
manufacturing with leading edge crystal
growth technology to meet the market
demand for high quality sapphire material.”

GT Solar says its crystallisation process
technology and global support resources
offer customers a path to productive and
profitable sapphire manufacturing
operations with high levels of throughput
and a greater return on their investment.
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DOE offers $90.6 M to
Cogentrix for multi-junction

solar cells

U.S. ENERGY SECRETARY Steven Chu
has announced the offer of a conditional
commitment for a $90.6 million loan
guarantee to Cogentrix of Alamosa. The
loan guarantee will support the construction
of the Alamosa Solar Generating Project, a
30 MW net capacity High Concentration
Solar Photovoltaic (HCPV) generation
project located in south-central Colorado
near the city of Alamosa. Cogentrix
estimates the project will create about 75
construction jobs and 10 operations jobs.
The project will source over 80 % of its
components from the U.S.

“Colorado has long been a leader in the
development and deployment of renewable
energy, and this project builds on that
record,” said Secretary Chu. “By deploying
an innovative, commercially-ready
technology at utility scale, the Alamosa
Solar Generating Project is increasing the
generation of clean, renewable power,
creating jobs and strengthening the U.S.
economy.”

“The announcement from the Department of
Energy is exciting news for Colorado,” said

U.S. Senator Mark Udall. “With this
significant financial commitment, Cogentrix
will have the tools to finish construction on
one of the largest and most innovative
photovoltaic solar power plants in the
country — as well as create a significant
number of jobs in the San Luis Valley. | have
long been a supporter of smart renewable
energy projects, and | look forward to
watching Cogentrix's plans unfold.”

“This is great news for the San Luis Valley
and for the entire state’s new energy
economy,” said U.S. Senator Michael
Bennet. “This new solar facility will further
solidify Colorado’s lead in clean energy,
create good-paying jobs, and provide a
much-needed economic boost for the San
Luis Valley and all of Colorado.”

The proposed facility will use innovative
HCPV systems consisting of concentrating
optics and multi-junction solar cell

panels that are controlled by a dual-axis
tracking system. The tracking system
rotates and tilts the cells throughout the
day so the surface of the solar panel
maintains an optimal angle with respect to

the sun. According to the project sponsor,
the multi-junction solar cells are nearly 40%
efficient or about double that of more
traditional PV panels used in areas with
high amounts of direct sunlight, such as
Alamosa County. The Alamosa Solar
Generating Project will sell all of its
electricity output to Public Service
Company of Colorado.

The facility will produce approximately
75,000 MW hours of clean renewable
energy per year, enough to power over
6,500 homes, and will avoid the emissions
of over 43,000 tons of carbon dioxide

per year.
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Molex & Bridgelux launch 120V
AC sustainable light module

MOLEX INCORPORATED AND
BRIDGELUX introduced the Helieon 120V
AC Sustainable Light Module, a modular
solid-state lighting solution that connects
directly to 120V AC line voltage input.
Eliminating the need for external drivers not
only dramatically simplifies the design-in
process, but also enables more efficient and
consistent lighting performance.

The Helieon 120V AC module is TRIAC
dimmable down to less than 5% and is
compatible with a wide range of available
dimmers, enabling it to easily interface with
many typical electrical installations. In
addition to the electronic driver functionality,
the available product options for the Helieon
120V AC module have been expanded

“The Helieon 120V AC solution fully
integrates the electronics into the module,
reducing the variability found from the
various driver manufacturers and providing
light fixture manufacturers with a simplified

design that offers all the benefits and
flexibility of its predecessor, the award-
winning Helieon module,” said Mike Picini,
vice president, solid-state lighting, Molex.

Combining solid-state lighting technology
from Bridgelux and engage-and-turn
interconnect technology from Molex, the
Helieon Sustainable Light Module simplifies
the process of designing, building, replacing
and upgrading luminaires for many lighting
applications.

“Our goal at Bridgelux is to continue
reducing the complexity and cost of using
LED technology for the general lighting
market,” said Jason Posselt, Bridgelux vice
president of marketing. “The Helieon 120V
AC module is another example of our
commitment to developing the industry's
broadest range of high-performance,
energy-efficient solid-state lighting solutions
to meet the demands of our rapidly growing
customer base.”

Oclaro joins the EPIC Board of Governors

THE EUROPEAN PHOTONICS
INDUSTRY CONSORTIUM (EPIC) has
announced that Oclaro has joined the
Governing Board of the Consortium. The
company will be represented by Andy
Carter, Chief Technology Officer, who will
help EPIC promote sustainable growth for
photonics industries and R&D organisations
across Europe.

EPIC promotes sustainable growth for
photonics industries and R&D organisations
across Europe through initiatives to build
revenues, improve access to R&D
resources, and development of timely
market and technology information.

In 2010, the ROI to EPIC members
exceeded 11 times investment. Since its
inception in 2003, EPIC members working
together have transformed the landscape for
photonics in Europe.

The Governing Board defines the principal
directions of EPIC, including focus areas,
strategy, resources and membership. Oclaro
joins Aixtron, Fraunhofer Institute for
Telecommunication / Heinrich-Hertz-

Institute, IQE and Sagem. The EPIC Board
is presided by Drew Nelson of IQE.

Oclaro has been a member of EPIC since
2004. The company will be represented by
Andy Carter, Chief Technology Officer. He
has global responsibility for Technology
reporting into the CEO, Alain Couder. Prior
to Oclaro, Carter held senior technology
positions within Bookham, Marconi and
Plessey, where he has been responsible for
many aspects of optoelectronic device
design, applications and engineering. He
views membership of the EPIC organisation
as an important element in driving innovation
and leadership in photonics, and is
particularly significant as Oclaro has major
R&D and chip manufacturing sites in Europe.

Carter was educated at Oxford University
and received the D. Phil degree for his
studies of impurities in semiconductors. He
is the recipient of the Patterson Medal from
the Institute of Physics, and the GEC
Nelson Gold Medal and Prize. His home
base is at Oclaro’s Caswell facility in the
UK, where GaAs and InP based devices are
designed and fabricated.

Templates
for Blue &
UV LEDs

GaN, AIN, AlGaN,
InN, InGaN

World leaders in development
of Hydride Vapour Phase Epitaxy
(HVPE) processes and techniques
for the production of novel
compound semiconductors

Templates

Wafer size: 50mm-150mm
Research grade InGaN wafers
Custom design epitaxy
Contract development

Small and large batch
quantities available

Wide range of materials (GaN,
AIN, AlGaN, InN and InGaN)
on different sizes and types of
substrates (sapphire or SiC)

Contact us now!

Email: plasma@oxinst.com
Technologies and Devices International
Tel: +1 301 572 7834

www.oxford-instruments.com/tdi1

The Business of Science"

An Oxford Instruments Company
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Infinera to speed up broadband in the North

THE DEVELOPMENT AUTHORITY
(Authority) of the North Country has
selected an Infinera Digital Optical Network
for a middle-mile project upgrade in Upstate
New York. It hopes to deliver the benefits of
broadband with speed, flexibility, and cost-
effective scalable bandwidth to carriers,
public, and private institutions, to enable
greater competition and greater broadband
penetration in the region.

The Authority was awarded a $20 million
broadband stimulus grant by the National
Telecommunications and Information
Administration (NTIA) in the first round of
stimulus funding. The Authority operates a
network in northern New York State bringing
broadband connectivity to rural areas, small
towns, and major U.S. Army base Fort
Drum.

Stimulus funds will help the Authority extend
its existing network with added diversity and
new routes to better serve existing
customers and offer broadband connectivity
to new customers in the northeastern part of
the state including the Adirondack
Mountains region. When complete, the
Authority’s Open Access Telecom Network
will consist of over 1,250 miles of fibre
network. Based on a competitive bid

process and extensive evaluation, the
Authority chose an Infinera Digital Optical
Network for the speed, flexibility, and
scalability of an Infinera network.

The Authority will also benefit from the rapid
service turn up and economical cost of
operations of an Infinera network based on
the digital features including point-and-click
provisioning and the Digital ROADM
capability. Infinera’s Bandwidth Virtualisation
supports the delivery of bandwidth and
services between any two points on the
network, and the delivery of end-to-end
Digital OTN services.

With an Infinera DTN network, the Authority
can deliver a wide range of high bandwidth
services quickly and cost effectively.

“We are excited about the new services
and economic development opportunities
we'll be able to offer the North Country
region,” said David Wolf, Authority
telecommunications general manager.

“We will offer a wide range of services
quickly, deliver world-class high-speed
broadband to local business and
institutions, help attract new industries, and
offer advanced services like telemedicine,
and distance learning on our network.”

“We are pleased to support the Authority in
bringing world-class broadband services to
northern New York State to help the region
compete more effectively in today's
economy,” said Infinera CEO Tom Fallon.
“The Infinera Digital Optical Networks
architecture supports broadband stimulus
networks with a long-term network solution
that is simple, fast, and flexible.”

The Infinera family of optical solutions
includes the Infinera DTN, the first optical
networking system based on large-scale
photonic integrated circuits, and the Infinera
ATN, a compact metro edge platform that
extends the benefits of Infinera’s Digital
Optical Networks to the metro edge.

Alcatel-Lucent and Powerwave benefit
from smartphone revolution

ALTHOUGH ALCATEL-LUCENT is still
posting net losses, it has attributed
improved results to a 40% jump in North
American sales. Powerwaves’ total
Americas revenue was $54.3 million or
approximately 40% of revenue. The
communications equipment industry has
shown significant growth this year. As
corporations become more mobile,
connection solutions allowing employees to
connect directly with the corporate server
are growing in appeal.

Businesses are looking for faster options
and equipment makers that offer these
options have the opportunity to bolster their
top lines. With such growth potential
throughout the industry, companies are
fighting harder than ever to secure their
respective niches. The Bedford Report
examines investing opportunities in the

10 www.compoundsemiconductor.net June 2011

Communications Equipment
Industry and provides
research reports on Alcatel-
Lucent and Powerwave
Technologies. Despite high
unemployment and mediocre
consumer confidence, North American
smartphone and tablet sales continue to
skyrocket. At the moment there is massive
demand for mobile internet and telecom
customers are typically looking for smooth
transitions to 3G or 4G networks.

When telecom equipment-maker Alcatel-
Lucent reported first quarter operating
results, Chief Executive Ben Verwaaye said
he is “optimistic that 3G and 4G will be a
driving force for a long time to come.” In the
most recent quarter, Alcatel posted a net
loss of €10 million ($14.6 million) compared
to a loss of €515 million recorded in the

year-earlier quarter. The
company attributed the

improved results to a 40% jump
in North American Sales. In the first quarter
of 2011, Powerwaves' total Americas
revenue was $54.3 million or approximately
40% of revenue, compared with $34.2
million, or approximately 30% of revenue in
the first quarter of 2010. Powerwave, a
global supplier of end-to-end solutions for
wireless communications networks, said last
week that 3G standards accounted for
approximately 36 % of total revenue and 4G
standards accounted for approximately 24%
of total revenue during the 1st Q of 2011.
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TPCS bags $400,000 order from new customer

TECHPRECISION CORPORATION
(TPCS) a manufacturer of precision, large-
scale fabricated and machined metal
components and systems with customers in
the alternative energy, cleantech, medical,
nuclear, defence, aerospace and other
commercial industries, has received an
order of approximately $400,000 from a
new Tier-1 customer for equipment to
produce thin-film CIGS photovoltaic solar
panels. The CIGS solar deposition
equipment manufacturer is diversifying by
joining the alternative energy market with the
order from another tier-1 customer.

This represents the fourth new strategic
Tier-1 customer signed by TPCS since the
beginning of the Company's 2011 fiscal
year.

“At the beginning of fiscal year 2011 we
established a goal of signing four new Tier-1
customers, and | am proud that we have

now signed our fourth Tier-1 customer,”
commented James Molinaro, CEO of
TechPrecision Corporation. “This
engagement further diversifies our customer
base, particularly in the alternative energy
vertical, and also increases our penetration
in the rapidly growing solar energy market.

This CIGS product complements our
existing multi-crystalline and mono-
crystalline solutions, and market trends

indicate that CIGS technology will displace
traditional thin-film technology in the next
few years.”

“Ranor’s history of producing high-precision
components with similar performance
requirements gave us a distinct advantage
to capture this business,” commented Bill
Hogenauer, Director of Business
Development for TechPrecision. “$641
million was invested in U.S. solar companies
in the first quarter of 2011 (according to the
Cleantech Group,) and CIGS technology is
a significant advance in thin-film
photovoltaic materials.

TechPrecision, with this strategic Tier-1
customer, will position itself as a leading
supplier in the rapidly growing CIGS
market.”

The initial order is expected to ship by the
third quarter of fiscal 2012.

Skyworks soaring with 37% revenue increase

SKYWORKS SOLUTIONS, an maker of
high reliability analogue and mixed signal
semiconductors enabling a broad range of
end markets, has reported second fiscal
quarter 2011 results. Revenue in the
seasonally low March quarter was $325.4
million, above the company’s guidance
range of $310 to $320 million, and up 37 %
when compared to $238.1 million in the
second fiscal quarter of 2010.

On a GAAP basis, operating income for the
second fiscal quarter of 2011 was $68.1
million and diluted earnings per share was
revealed at $0.26.

“Skyworks is capitalising on consumers’
skyrocketing demand to be connected
anytime and anywhere via smart phones,
tablets and home automation systems in
addition to energy management solutions
and supporting network infrastructure,” said
David J. Aldrich, president and chief
executive officer of Skyworks.

“The growth in analogue semiconductor
content associated with this increasing
demand plays directly to Skyworks'
technology leadership and scale. Given our
momentum across these mobile connectivity
applications, our diverse customer

partnerships and traction in new markets,
we are well positioned to demonstrably
outpace industry growth during the
remainder of this fiscal year, through fiscal
2012 and beyond.”

Over the last quarter, the company
expanded its year-over-year gross margin by
160 basis points to 43.3 % on a GAAP
basis. Skyworks also secured analogue
design wins with STMicroelectronics for
their next generation IP television chip set
and supported general dynamics with high
power switching solutions for military land
mobile radios. The firm ramped production
of precision analogue ICs supporting
enterprise access points, cable set-top
boxes and wireless video systems and
captured multiple infrastructure sockets with
Ericsson, Huawei and ZTE for WCDMA
base station transceivers.

Skyworks also introduced a family of
antenna switch modules for smart phones,
tablets and datacards supporting 3G
handsets and HSPA+/LTE-enabled devices.
It also announced that its modules power
HTC's next generation Android-based smart
phones and newest tablet offering with
front-end solutions. The company also
received a Best Quality award from

Samsung for excellence in overall product
quality and supply-chain efficiency.

With respect to the next quarter, Donald W.
Palette, vice president and chief financial
officer of Skyworks said, “Based on our
broad customer base, diversification into
new markets and increasing share gains, we
are again planning to grow faster than our
addressable market in the third fiscal
quarter of 2011. Specifically, we expect
revenue of approximately $345 million with
non-GAAP diluted earnings per share of
$0.46."
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review « News

First Solar & CPINE unite to show CdTe presence

FIRST SOLAR and China Power
International New Energy (CPINE) Holding,
a wholly owned subsidiary of China Power
New Energy Development Company
Limited, have signed a strategic cooperation
framework agreement to collaborate on
solar photovoltaic (PV) projects in China,
the United States and other international
markets.

China Power International Holding Limited
New Energy Development Supervisor, China
Power New Energy Development Company
Limited CEO, China Power International
New Energy General Manager Liu Genyu
and TK Kallenbach, President of First
Solar's Components Business Group,
signed the agreement at a ceremony in
Beijing with Li Xiaolin, Chairwoman of China
Power International Holding Limited, CPNE
and CPINE.

Under the terms of the agreement, First
Solar and CPINE will initially explore
collaboration on solar PV projects in
China and identify project investment
opportunities for CPINE in the U.S. and
other global solar markets, leveraging
CPINE's role as a leading renewable energy
developer in China, including CPINE's
planned 2 GW of solar in China by 2020,
and First Solar's expertise as a leading
global solar PV technology company,
including its 2.4 GW pipeline in North
America.

“We are very pleased to build an extensive
and in-depth relationship with First Solar, a
global leader in solar PV technology. This
cooperation leverages our advantages in the
domestic solar power industry, and helps
First Solar further expand its business
presence in China.

In addition, we are happy to explore other
cooperation opportunities in different areas
and through different methods with First
Solar, working together to further expand in
the global market,” said Li Xiaolin. “Solar
power offers tremendous growth potential in
China and the U.S.”

“First Solar is very pleased to be expanding
our commercial presence in China by
establishing this relationship with CPINE,
one of the premier clean energy state-
owned companies in China and a leader in
clean energy development,” said
Kallenbach. “Both China and the U.S. are

important markets with vast potential for
sustainable solar energy, and this agreement
can serve as a model for U.S.-China
collaboration on renewable energy.

Our agreement with CPINE also includes
the potential to expand to other international
markets, which could open up tremendous
opportunities.”
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Unravelling the mysteries of
HEMT degradation

Widely used temperature-accelerated tests can overestimate the lifetime
of GaN HEMTs. That's because they fail to account for device failure
mechanisms below the critical voltage that degrade the gate and lead

to a surge in leakage current, says imec’s Denis Marcon, Thomas
Kauerauf and Stefaan Decoutere.
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GaN HEMTs « technology

he pairing of GaN and AlGaN creates HEMTs

that are renowned for high current densities, high
operating voltages and great performance over a wide
frequency range. But this great set of attributes is of little
practical benefit unless it can yield products with a
guarantee of long-term reliability. Unfortunately, assessing
whether this is the case in nitride HEMTs is far from
straightforward, given the limited understanding of the
degradation mechanisms of this device, plus the great
deal of uncertainty relating to the handles that can slash
testing times and are known as the accelerator factors.

The so-called three-temperature life test is the
conventional approach for qualifying AIGaN/GaN HEMT
reliability. A device population is stressed at three different
(junction) temperatures, using the operating DC or RF
bias conditions, and transistor failure is normally defined
by the time it takes for the drain output current or power
to fall by 10 or 15 percent.

It is possible to then extract the expected mean time to
failure (MTTF) for a defined operating (junction) temperature,
by first calculating the MTTF from the set of devices at
each temperature. Such an approach often employs the
Arrhenius law, which states that the device lifetime is
inversely proportional to the exponential of its temperature.

Three-temperature life tests often yield lifetimes in excess
of 100 years, indicating that AIGaN/GaN HEMTs have
excellent reliability. But that is an incredibly optimistic view
— it is certainly not the case that all the degradation
mechanisms are strongly temperature-accelerated. The
reality is that there are some failure mechanisms that are
not brought to light with the three-temperature life test,
and these could cause the device to fail far faster than the
100-year estimate.

Stressing the devices

Recently, researchers from var