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Faster LED Adoption

Another breakthrough from Veeco. This time it’s EPIK.

Introducing Veeco’s new TurboDisc® EPIK700™ GaN MOCVD system

As global consumption for LED general lighting accelerates, manufacturers need bigger, better
MOCVD technology solutions that increase productivity and lower manufacturing costs.

The EPIK700 MOCVD system combines Veeco's award-winning TurboDisc reactor design with oD
0

improved wafer uniformity, increased productivity and reduced operations expenses to enable | e T

a cost per wafer savings of up to 20 percent compared to previous systems. l | ‘ = :

It also features a reactor with more than twice the capacity of previous generation reactors. p 3 i) = ’[Eui
This increased volume coupled with productivity advancements within the EPIK700 reactor, : —. o (e
results in an unmatched 2.5x throughput advantage over previous reactors. e = <

Learn how Veeco's TurboDisc EPIK700 GaN MOCVD system can improve your LED manufacturing - \"fpr

process today.
The advantage is not just big. It's EPIK.

Contact us at www.veeco.com/EPIK700 to learn more.
Veeco’s New TurboDisc EPIK700 GaN MOCVD System
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p18 Towerlazz is buying Maxim'’s
analog 8” fab in San Antonio, Texas,
where it will qualify its core specialty
foundry technologies including RF-SOI.

28 IQE's CEO Drew Nelson (right) at the
launch in the UK Houses of Parliament
of Cardiff's Compound Semiconductor
Centre, attended by Secretary of State
for Wales Stephen Crabb MP (front left).

p44 Imec and Ghent University in
Belgium have presented what are said
to be the first arrays of InP lasers
monolithically integrated on 300mm
silicon substrates in a CMOS pilot line.

Cover: Two-step
selective-area
growth of p-GaN up
and p-GaN down AC
nanowire LEDs on

= silicon substrate,
7o together with SEMs
(45° tilted) of
as-grown p-GaN up and p-GaN down
nanowire structures, for AC-operation of
phosphor-free white light-emitting diodes
(courtesy of McGill University). p62
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editorial

RFIC industry integrates further

After a longer-than-usual wait for the issue of its third-quarter financial
results, in mid-November broadband and wireless communications
component maker Anadigics announced its acquisition by venture firm
GaAs Labs for $32m (a premium of 38.2% on its share price) — see page 8.

Anadigics’ Q3 revenue was just $12.1m, down 23% on $15.8m in Q2 and
36% on $18.9m a year ago, and less than a third of the $37m two years ago
and a fifth of the $61.3m five years ago. Anadigics’ record revenue was
$80.5m in Q2/2008, when it had planned to resolve capacity constraints
by building a 6” GaAs fab in China, which was subsequently cancelled).
Net cash had fallen further during Q3/2015, from $11.2m to just $7.9m.

Founded in 1985, Anadigics pioneered production at the world’s first 6”
analog GaAs wafer fab in 1999, but diversified only a little, from its core
gallium arsenide technology to add gallium nitride, and from mobile
handset markets to wireless infrastructure. The firm’s addressable market
has hence diminished as traditional GaAs RFIC applications have been
eroded by silicon technologies (such as RF silicon-on-insulator for switches
and, more recently, RF CMOS for power amplifiers in 2G handsets).

In contrast, GaAs-based RFIC maker Skyworks Solutions has more than
quadrupled its quarterly revenues from under $200m in 2008 to $810m in
Q3/2015 (mainly through diversifying by acquisition into silicon technologies).
Meanwhile, at the beginning of 2015 RF Micro Devices merged with TriQuint
(becoming Qorvo), largely to exploit filter technology, which has been
comprising an increasing proportion of component value — compared with
GaAs RFICs — within increasingly multi-band 3G/4G mobile handsets.
Both RFMD and TriQuint had also diversified into silicon technologies, and
collectively have grown revenue similarly to Skyworks since 2008.

However, over the last year or so, Anadigics has been developing
vertical-cavity surface-emitting laser (VCSEL) manufacturing technology at
its 6” GaAs fab, and in August it announced an agreement to provide
foundry services to POET Technologies (which integrates microelectronic
and optoelectronic circuits monolithically on the same chip).

Acquisition will “provide a platform to accelerate innovation and product
development in support of revenue growth in our key target markets of
CATV, small-cell, WiFi and optical,” believes Anadigics’ chairman & CEO
Ron Michels, adding that GaAs Labs brings “"RF semiconductor industry
knowledge and a proven track record of success that we expect will
strengthen our ability to provide our customers with a broader portfolio of
innovative and valuable product offerings.”

Under president John Ocampo (who previously co-founded Sirenza Micro-
devices, subsequently bought by RFMD). GaAs Labs acquired GaAs-based
firms M/A-COM Technology Solutions in 2009 and Mimix Broadband in 2010
followed by GaN-based Nitronex in 2012. Since Mimix and Nitronex were
subsequently absorbed by MACOM, Anadigics could follow, complementing
MACOM'’s focus on GaN for base-station power amplifiers. But it remains
to be seen what will come of Anadigics’ VCSEL foundry deal with POET.

Meanwhile, NXP’s divesture of its RF Power business to China’s JAC Capital
has just cleared the way for its merger with Freescale Semiconductor,
Microsemi has outbid Skyworks to buy PMC-Sierra (see page 15) and
Avago shareholders have approved its acquisition of Broadcom (page 18).

Mark Telford, Editor M
4 ,—7’/’0’%\&{-

mark@semiconductor-today.com
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Photonic integrated circuit market to grow
at 25.3% CAGR to $1.3bn in 2022

Hybrid integration to remain dominant but monolithic integration

to grow fastest as module integration declines

The photonic integrated circuit
(PIC) market was $0.19bn in 2013
and is expected to increase at a
compound annual growth rate
(CAGR) of 25.3% from 2015 to
$1.3bn in 2022, according to the
new market report ‘Photonic IC
Market — Global Industry Analysis,
Size, Share, Growth, Trends and
Forecast, 2015 — 2022’ published
by Transparency Market Research.

The main factors driving the
photonic IC market are the reduc-
tions in cost and size achieved by
integrating different optical
components (including detectors,
modulators and lasers) into a
single distinct package. In addition,
benefits offered in terms of efficiency,
transfer speed, transmission capacity
and power consumption have
ensured market penetration into
varied end-use verticals such as
metrology, aerospace and defense,
healthcare, telecommunications,
industrial, and data communication.
The lack of digitization — coupled
with design and packaging chal-
lenges related to the photonic
integration — have inhibited the
swift growth of photonic ICs. How-
ever, the commercialization of
quantum computing (expected by
2018) is predicted to offer tremen-
dous growth opportunities for the
photonic IC market.

Three integration techniques
deployed in photonic ICs include
hybrid integration, monolithic
integration, and module integration.
Hybrid integration was the major
integration technique used for
photonic integration, accounting for
56.8% of global market revenue in
2013. Although it is expected to
remain the major integration tech-
nique over the forecast period,
monolithic integration is expected

to exhibit the most rapid growth, at
a CAGR of 26.5% during 2015-2022.
On the other hand, the module
integration technique is expected
to see a fall in revenue due to its
inferior integration capabilities
compared with hybrid and mono-
lithic integration.

Indium phosphide (InP) and
silicon-on-insulator (SOI) collectively
accounted for over half (60.9%) of
market revenue in 2013. The domi-
nance of InP is mainy due to its
ability to integrate optoelectronic
functions into an optical system chip

monolithically. Although it is
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optical losses from individual pho-
tonic elements) are expected to
show the most rapid growth, at a
CAGR of 26.6% over 2015-2022.

The largest application segment of
the PIC market in 2013 was optical
communications, accounting for
over half (58.6%) of revenue. It is
expected to remain the largest
application segment over 2015-2022
as a result of increasing demand
from data-center applications.
Currently, the other major appli-
cation segments are sensing and
biophotonics, which collectively
account for around one-third
(35.5%) of revenue. Although the
existing contribution from the optical
signal processing segment is the
smallest, it is expected to see healthy
growth following the commercial-
ization of quantum computing.

The largest PIC market by
geographical region in 2013 was
North America, followed by
Europe and Asia-Pacific. Although
North America is expected to
remain the largest market up to
2022, Asia-Pacific is expected to
see healthy growth, outpacing
North America and Europe. Growth
in Asia-Pacific can be attributed
mainly to rising demand from data-
center and biophotonics applications.

The global PIC market is highly
fragmented and is characterized by
the presence of a large number of
players, notes the report. Some of
the leading players in the market
are listed as include Infinera Corp
(USA), Alcatel-Lucent S.A. (France),
Huawei Technologies Co Ltd
(China), JDS Uniphase Corp (USA),
Avago Technologies Ltd (Singapore),
Intel Corp (USA), and NeoPhotonics
Corp (USA).
www.transparencymarketresearch.com
/photonic-integrated-circuit.html
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News: Markets 7

Chinese market for packaged LEDs to grow

at single-digit annual rate
Oversupply & price competition between lighting LED makers hits ASPs

Due to oversupply and price com-
petition between the suppliers of
lighting LEDs, the total Chinese
market for packaged LEDs will grow
at a single-digit annual rate, fore-
casts market research firm IHS.
The total Chinese market for pack-
aged LEDs was $6.7bn in 2014,
including $3.8bn for lighting appli-
cations, according to the latest data
in the *Packaged LEDs Report —
China — 2015’ (part of the IHS

LED Intelligence Service).

Since too many suppliers produce
almost the same LEDs for lighting
(e.g. using the 2.8mm x 3.5mm
2835-type LED chip size), the
average selling price (ASP) declined
significantly in 2015. To ensure
revenue growth, different compa-
nies therefore use different
strategies. Larger companies tend
to grow through capacity expansion
and acquisition (for example,
Hongli acquired Smalite, and
Refond acquired Lingtao). Mean-
while, smaller companies are finding
it difficult to survive without further
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investment or a unique technical
advantage.

In China in 2014, Nichia had the
highest revenue, followed by MLS
and Everlight. In addition to MLS,
other local suppliers (such as
Nationstar) have started to play an
important role and are growing
quickly, notes the report.

Look just at the revenue of
China-based companies, MLS was

number one in 2014, followed by
Nationstar and Jufei. MLS also had
the highest revenue in lighting,
signage and ‘other’ sectors,
whereas Jufei led in the backlight-
ing and mobile sectors. Eight
Chinese companies had packaged
LED revenue of more than $100m
in 2014, concludes the report
from IHS.

https:/ /technology.ihs.com/552309

Opto component sales to grow at 9.4% to $55.5bn by 2020
China to grow the fastest at 11.14%

The optoelectronic component mar-
ket was $32.17bn in 2014 and is rising
at a compound annual growth rate
(CAGR) of 9.41% from 2015 to
$55.53bn by 2020, according to the
report ‘Optoelectronic Components
Market by Component (LED, Laser
Diode, Image Sensor), Application
(Residential and Commercial,
Consumer Electronics, Industrial,
Healthcare), and Geography (North
America, Europe, APAC, and RoW)
— Global Forecast to 2020’ from
MarketsandMarkets.

LEDs comprised the largest share
of the market in 2014 and should
lead this market till 2020, whereas
laser diodes are expected to exhibit
the highest growth rate of 12.98%.

www.semiconductor-today.com

The report segments the opto
component market by application
into residential & commercial, con-
sumer electronics, industrial, auto-
motive, healthcare, telecoms, and
aerospace & defense. The market is
also segmented by component type
into LEDs, image sensors, laser
diodes, optocouplers, infrared (IR)
components, and others. Due to
their long operational life, efficiency
and high durability, LEDs have a
wide range of lighting applications.
Image sensors are used widely in
surveillance cameras, machine-vision
cameras, and automotive cameras.
Laser diode applications span
telecoms, measurement instruments
and consumer electronics.

The opto components market in
the Asia-Pacific (APAC) region is
expected to grow at a CAGR of
9.98% to $22.31bn by 2020. The
market in China should grow at
the highest CAGR of 11.14%.

Major players in the optoelectronic
components market are cited as
Cree Inc in the USA, Germany's
Osram Licht AG, Vishay Intertech-
nology Inc, ON Semiconductor and
OmniVision Technologies Inc in the
USA, Sony Corp and Sharp Corp in
Japan, Samsung Electronics Co Ltd
in South Korea, and Koninklijke
Philips N.V. in The Netherlands.
www.marketsandmarkets.com/
Market-Reports/optoelectronics-
market-450.html

semiconductorTODAY Compounds & AdvancedsSilicon « Vol. 10 « Issue9 « November 2015



I 8 News: Microelectronics

Anadigics agrees to be acquired by GaAs Labs for $32m

Broadband wireless and wireline
communications component maker
Anadigics Inc of Warren, NJ, USA has
agreed to be acquired by affiliates
of GaAs Labs LLC for $0.35 per
share through a cash tender offer
(worth $32m in total), representing
a premium of 38.2% on the average
closing price of Anadigics’ shares of
common stock during the 30-day
trading period ended 11 November.
Acquisition will “provide a platform
to accelerate innovation and
product development in support of
revenue growth in our key target
markets of CATV, small-cell, WiFi
and optical,” believes Anadigics’
chairman & CEO Ron Michels.
“GaAs Labs brings a wealth of RF
semiconductor industry knowledge
and a proven track record of success
that we expect will strengthen our
ability to provide our customers with
a broader portfolio of innovative and
valuable product offerings,” he adds.
“We are thrilled to add Anadigics,
an innovator of RF solutions for
infrastructure and optical market
applications, to our RF semiconduc-
tor portfolio,” says GaAs Labs’ co-
founder & president John Ocampo.
“We look forward to leveraging
Anadigics’ products and technologies
as a platform for growth in an array
of exciting communications markets.”
Prior to creating GaAs Labs, Ocampo
co-founded Sirenza Microdevices Inc
of Broomfield, CO, USA (a diversified
supplier of RF semiconductors
and related components for the
commercial communications,

consumer  Acquisition will
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Devices Inc and optical

of Greens-

boro, NC in 2007, Ocampo served
on RFMD’s board of directors.
In 2009, GaAs Labs acquired
M/A-COM Technology Solutions Inc
of Lowell, MA, USA (a supplier of
semiconductors, components and
subassemblies for use in RF, micro-
wave and millimeter-wave appli-
cations). In mid-2010, M/A-COM
Tech acquired Mimix Broadband Inc
of Houston, TX. In 2012, GaAs Labs
bought GaN-based Nitronex (since
merged into M/A-COM Tech in 2014)
GaAs Labs will commence a cash
tender offer to purchase all of
Anadigics’ issued and outstanding
shares of common stock at $0.35
per share (net) to the seller in cash,
without interest (less any applicable
withholding taxes). Upon satisfaction
of the conditions to the tender offer
and after such time as all shares
tendered in the tender offer are
accepted for payment, the agreement
provides for the parties to effect, as

promptly as practicable, a merger
which would result in all shares not
tendered in the tender offer being
converted into the right to receive
$0.35 per share in cash. The tender
offer is subject to customary condi-
tions, including the tender of at least
a majority of the outstanding shares
of Anadigics’ common stock on a
fully diluted basis and obtaining
certain regulatory approvals, and is
expected to close in December
2015 or January 2016, affter which
will operate as a wholly owned
subsidiary of GaAs Labs. The deal
has been unanimously approved by
Anadigics’ board of directors.

Under the terms of the agreement,
Anadigics may solicit superior
proposals from third parties for a
‘go-shop’ period of 25 calendar
days through 6 December. It is not
anticipated that any developments
will be disclosed with regard to this
process unless Anadigics’ board
makes a decision to pursue a
potential superior proposal.
Anadigics’ financial advisor Needham
& Company LLC will assist with the
go-shop process. The agreement
provides GaAs Labs with a customary
right to match a superior proposal.
It also provides for certain break-up
fees payable to GaAs Labs in connec-
tion with termination of the agree-
ment under certain circumstances.

Greenbaum Rowe Smith & Davis,
LLP is acting as legal adviser to
Anadigics, and Perkins Coie LLP is
acting as legal advisor to GaAs Labs.
www.gaaslabs.net

Net cash drops to $7.9m after revenue falls 20.5% in Q3

For third-quarter 2015, Anadigics
has reported net sales of $12.1m,
down 23.3% on $15.8m last quarter
and 36% on $18.9m a year ago.
Driven principally by the lower
revenue, gross margin (on a
non-GAAP basis) has fallen from
20.5% last quarter to 14.3%
(down on 16% a year ago).
Operating expenses have been
cut further, from $8.7m a year ago

and $7.7m last quarter to $7.5m.
Despite this, net loss was still
$5.7m ($0.06 per share), level
with $5.7m ($0.07 per share) a
year ago but up on $4.5m

($0.05 per share) last quarter.
During the quarter, cash and
cash equivalents fell to $11.7m,
and net cash hence fell further,
from $11.2m to $7.9m, excluding
$3.8m drawn under the firm’s

semiconductorTODAY Compounds & AdvancedsSilicon « Vol. 10 « Issue 9 « November 2015

credit facility with Silicon Valley Bank.
SVB provided a waiver on the min-
imum earnings before interest,
taxes, depreciation and amortization
(EBITDA) covenant as of 3 October
related to the three-month period
then ended. Consequently, as of

3 October, Anadigics was in full

compliance with the covenants of
the SVB loan agreement.
www.anadigics.com

www.semiconductor-today.com
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Bastani made senior VP of GlobalFoundries’ RF unit

GlobalFoundries of Santa Clara, CA,
USA (one of the largest foundries,
with over 250 customers and
operations in Singapore, Germany
and the USA) has appointed

Bami Bastani as senior VP of its
Radio Frequency (RF) business unit.

With the acquisition of IBM's
Microelectronics Division in July,
GlobalFoundries says that it has
solidified its technology position in
wireless front-end module solutions.
The firm has significantly broadened
its existing high-voltage CMOS and
RF MEMS technologies with differ-
entiated RF silicon-on-insulator
(RFSOI) and high-performance
silicon germanium (SiGe) technolo-
gies geared to enable complex RF
switches, high-performance power
amplifiers, and integrated front-end
applications in mobile devices.

With over 35 years of high-tech,
semiconductor and RF experience,
Bastani will focus on delivering the
next generation of GlobalFoundries’
RF roadmap, aiming to capture fur-

ther opportunities in the automotive,
home and growing Internet of Things
(IoT) markets. Bastani will lead a
team with a history of providing
high-performance solutions that
address the increasing complexity
of mobile radio devices.

“Bami is an experienced executive
with deep knowledge of the RF
industry,” comments GlobalFoundries
CEO Sanjay Jha. “He brings to
GlobalFoundries years of leadership
and management capabilities that
will enable us to grow our RF busi-
ness,” he adds. “"Bami has been
part of the semiconductor industry
for several decades, and his experi-
ence spans beyond RF to wafer
manufacturing operations and mar-
ket growth strategies.”

Prior to joining GlobalFoundries,
Bastani was president, CEO and
board member of global enterprise-
grade Wi-Fi networks solution
provider Meru Networks from 2012
to earlier this year. He transformed
Meru from a hardware company to

I

a solution provider with emphasis
on software, software-defined
networks (winning the 2015 SDN
Excellence Award) and subscription
cloud offering (WaaS). He brought
a vertical market strategic focus to
the company, allowing it to broaden
its offerings and customer base.
Before that, Bastani served in
president & CEO as well as board
member roles in the mobility,
consumer, and broadband markets.
These include president and CEO
roles at Trident Microsystems Inc
and Anadigics Inc. Bastani also
served in executive positions at
Fujitsu Microelectronics, National
Semiconductor and Intel Corp.
Bastani earned his Ph.D. and
MSEE in Microelectronics at Ohio
State University. He holds three US
patents, has several publications on
semiconductor technology, and has
given several invited keynotes on
topics of innovation and corporate
management.
www.globalfoundries.com

MACOM launches plug-in and surface-mount
DOCSIS 3.1-compliant CATV diplex filters

M/A-COM Technology Solutions Inc
of Lowell, MA, USA (which makes
semiconductors, components and
subassemblies for analog RF,
microwave, millimeter-wave and
photonic applications) has launched
three families of diplex filters
designed for DOCSIS 3.0 and 3.1
infrastructure equipment. Available
in plug-and-play vertical and
horizontal form factors along with
surface-mount configurations, the
new diplex filters are suited to use in
CATV infrastructure spanning nodes,
system amplifiers, line extenders,
drop amplifiers and RF-over-glass
(RFoG) optical networking unit
(ONUSs).

The new MAFL-0110XX series of
diplex filter platforms cover the key
industry frequency splits of 42/54,
65/85, 85/105 and 204/258MHz,
and operate from 5MHz to 1218MHz.

www.semiconductor-today.com

The compact plug-and-play filters
provide what is claimed to be supe-
rior insertion loss, return loss,
rejection and cross-over-isolation
performance, and are designed and
tested to meet exacting infrastructure
quality and reliability requirements.
Each filter platform is easily expanded
to cover other frequency splits.

The diplex filter platforms are the
newest additions to MACOM'’s port-
folio of RF components designed to
comply with the DOCSIS 3.1 standard
for high-bandwidth data transfer
over hybrid fiber-coaxial (HFC)
infrastruc- )
ture. MACOM It is easy to lose

says thatits sight of the

domaritn importance of the
expertise, X ¢
coupled with Tilter and passive

a global sales cOMmponents in
and appli-  the cascade

cations support network, ensure
that designers are afforded the
products and support required for
accelerated market deployments for
DOCSIS 3.1-compliant equipment.
“"MACOM’s high-performance
pluggable and SMD filter platforms
provide network equipment design-
ers with full turnkey solutions that
facilitate accelerated amplifier
developments,” says Graham Board,
senior director of Carrier Networks
at MACOM. “"With so much focus on
amplifier performance for DOCSIS
3.1 infrastructure it is easy to lose
sight of the importance of the filter
and passive components in the cas-
cade. MACOM's filters are designed
to deliver superior RF performance,
thus enabling optimal GaAs or GaN
amplifier cascades for network
equipment.”
www.macom.com
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Qorvo’s quarterly revenue rises 5.2%,
led by Mobile Products

Rebound at Chinese base-station customers to drive growth

For its fiscal second-quarter 2016
(ended 3 October 2015), Qorvo Inc,
which provides core technologies
and RF solutions for mobile, infra-
structure and aerospace/defense
applications, has reported revenue
of $708.3m, up 5.2% on $673.6m
last quarter and up 12% on $634.8m
a year ago for the combined Sep-
tember 2014 quarter revenues of
RF Micro Devices Inc of Greensboro,
NC and TriQuint Semiconductor Inc
of Hillsboro, OR, USA (following the
merger of the firms on 1 January).
The top three customers comprised
about 60% of revenue, including
two 10%-or-more customers.
The largest, at 41%, represents
the aggregate of multiple sub-
contractors for this end customer.
The second is China-based telecoms
equipment maker Huawei Tech-
nologies Co Ltd (a customer for
both Mobile Products and Infra-
structure & Defense Products).
Both the Mobile Products and
Infrastructure & Defense Products
businesses did better than expected.
Despite rising 6% from $122m
last quarter, Infrastructure & Defense
Products (IDP) revenue of $129m
was down 13% year-on-year, due to
wireless infrastructure falling about
$24m on a year ago. However, out-
side of wireless infrastructure, IDP
revenue grew 6% year-on-year.
Growth was led by Mobile Products,
for which revenue grew 19%
year-on-year and 5% sequentially
(from $551m last quarter) to
$578m, driven by large customer
product ramps. However, following
strong growth in China in the first
two quarters of calendar 2015
(including a $100m rise in the June
quarter), despite continued strength
from Qorvo's largest customer in the
country, other Chinese customers
have since slowed (not achieving
their goals set at the beginning of
the year), according to Mobile
Products president Eric Creviston.

On a non-GAAP basis, gross margin
was 49.7%, up on 47.4% a year ago
but down from 51.5% last quarter
(and slightly below the guidance of
50-51%) due to product mix.

Operating expenses (OpEx) were
cut by nearly $2m from $158.7m
last quarter to $156.8m, reflecting
synergies that have been realized.
Year-on-year, operating expenses
grew at half the rate of revenue
growth. In particular, R&D expenses
rose 14% sequentially as Qorvo
pursued major growth opportunities,
while sales & marketing and
general administrative expenses
rose 14% year-on-year. “The real-
ization of synergies is allowing
Qorvo to appropriately invest in
product and process development,
while driving towards our operating
expense model,” says Creviston.

Operating income was $194.8m
(an operating margin of 27.5% of
revenue), up on $187.8m last
quarter and up 28% on a year ago.
This was led by the Mobile Products
business unit, which achieved oper-
ating income of about 30% on its
19% revenue growth. “In the nine
months since Qorvo's formation,
revenue has grown 25% from the
same period in the prior year while
non-GAAP operating income has
nearly doubled,” notes chief financial
officer Steve Buhaly.

Net income rose from $168.5m
($1.09 per diluted share) last quarter
to $183.3m ($1.22 per diluted share,
exceeding original guidance of $1.10).

Cash flow

from opera- Our two |al‘geSt
tions was synergy

$168.8m  gpportunities
(up from .

$141.4m remain the

last quarter). in-sourcing of
gjggr?lliture packaging,
(CapEx) was asse_mbly & t_est,
$80.3m, and in-sourcing
primarily to of SAW filters

address growth and demand for
premium filters. During the quarter,
Qorvo repurchased about 9.1 million
shares of its common stock at a
total cost of $500m. Overall, cash
and investments have fallen hence
from $558m to $195.6m. Since the
end of the quarter, Qorvo’s board of
directors has just authorized a new
one-year $1bn share repurchase
program (expiring on 4 November
2016).

“Design activity during the quarter
was particularly robust, as we
secured multiple opportunities to
expand content in the marquee
smartphones launching in calendar
2016 and 2017 and positioned IDP
to accelerate growth across its
target markets,” notes president &
CEO Bob Bruggeworth.

In mobile, Qorvo entered the
BAW-based multiplexer market
with a family of quadplexers for
smartphones supporting carrier
aggregation in China and Europe.
Those parts are sampling at leading
customers, with volume production
expected in the spring.

Collaborating with leading channel
partners in China, Qorvo also cap-
tured multiple next-generation LTE
reference design wins for multimode
power amplifiers (PAs), multimode
transmit modules, switches, duplex-
ers and multiplexers. “"Qorvo has
excellent long-term opportunities in
China as smartphones continue to
proliferate, as customers in China
increase the number of phones they
export, and as the RF content in
China-based smartphones continues
to expand,” says Bruggeworth.

In IDP, Qorvo enjoyed strong
design-win activity and signed
multiple long-term supply agree-
ments in defense & aerospace.

In connectivity, the firm secured
multiple high-value 5GHz PA and
BAW filter slots in high-performance
Wi-Fi enterprise applications and
expanded mobile Wi-Fi content
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with a leading LTE reference design
provider. In transport, Qorvo cap-
tured an increasing percentage of
DOCSIS 3.1 sockets with highly
differentiated hybrid GaAs and GaN
products delivering what is claimed
to be best-in-class efficiency, band-
width and power.

“In cable TV, Qorvo was especially
strong with hybrid GaAs and GaN
power doublers, saving operators
15-20W,” says Bruggeworth. “These
solutions mix and match our legacy
technologies and capability, and
they are especially strong in power
efficiency and needed in appli-
cations where power consumption
is everything,” he adds. In wireless
infrastructure, Qorvo was an active
participant in pre-5G and 5G
demos at major base-station OEMs,
and it sampled GaN-based macro-
cell high-power amplifier (HPAs) to
the five leading base-station OEMs.

“We are introducing an expanded
set of new products combining
switches and filters and leveraging
our broad set of competencies,
including BAW filter and GaN
process technologies, and all of this
is creating exciting new growth
opportunities for Qorvo,” says chief
financial officer Steven J. Buhaly.

“Our IDP organization has essen-
tially repositioned itself to accelerate
growth above what our legacy IDP
businesses had achieved historically,
notes Bruggeworth. “IDP is struc-
tured around a diverse portfolio of
businesses, all leveraging Qorvo'’s
shared core competencies and
focused on winning with premium
products using highly differentiated

14

internally developed technologies.
We're increasing our focus on auto-
motive, Internet of Things, data
centers and Wi-Fi, and we're
increasing our resources in those
value streams. We're also targeting
segments that don’t appear to
enjoy the same dynamic growth
but have large niches that can be
exploited with differentiated prod-
ucts based on Qorvo’s technology,”
he adds. Examples include Qorvo's
GaN-based products in the base-
station market, and in the travel-
ing-wave tube (TWT) replacement
to defense and commercial markets
using the firm’s patent-protected
Spatium solid-state products.
“We're continuing to penetrate the
defense market with our expanding
family of GaN-based products and
we're increasing our leading market
share, as measured by Strategy
Analytics,” Bruggeworth says.

“IDP is targeting the highest-growth
segments within their diversified
businesses with compelling premium
solutions using highly differentiated
internally developed technologies,”
continues Bruggeworth. “They're
moving the organization forward
from pre-merger levels, where both
companies saw low growth trajec-
tories [of 5-7 percentage points],
to today where we see IDP on a
path to grow their business two
times to three times those legacy
growth rates,” he adds. “You'll start
to see our growth rates pick up as
we go into next year and certainly
as we move into 2017 and 2018,”
adds IDP president James L Klein.

“In China, we saw industry funda-

Qorvo closes offering of $1bn of senior notes

Qorvo has completed its offering of
$1bn of senior notes, comprising
$450m of 2023 notes and $550m
of 2025 notes (maturing on
1 December 2023 and 1 December
2025), which will pay interest
semi-annually at a rate of 6.75%
and 7.00%, respectively.

The notes were issued to qualified
institutional buyers and to certain
non-US persons.

www.semiconductor-today.com

Qorvo aims to use the net proceeds
of the offering for general corpo-
rate purposes, including share
repurchases and repayment of any
amounts outstanding under its
revolving credit facility.

The notes are senior unsecured
obligations of Qorvo and are
initially guaranteed (jointly and
severally) by each of the firm’s
existing and future direct and indi-

mentals begin to improve and
believe base-station customer
activity bottomed in the September
quarter,” says Bruggeworth. “We
remain cautious and believe we’ve
embedded conservative expectations
in our forward guidance related to
China-based handset demand.”

For its fiscal third-quarter 2016
(ending 2 January 2016), Qorvo
expects revenue of $720-730m.
Gross margin should return to
about 50%, aided by benefits from
the consolidation of assembly &
test in China accruing in the
second half of calendar 2015. OpEXx
should again be in the mid-$150m.
Diluted EPS should be $1.25-1.30.

“Synergy achievement is on track
[expected to beat the $75m annual
target for both year one and year
two post-merger], led by the con-
solidation of test & assembly into
our China operations,” notes
Buhaly. “We're also uniquely posi-
tioned to reduce cost and enhance
our operating model,” reckons
Bruggeworth. “Our two largest syn-
ergy opportunities remain the in-
sourcing of packaging, assembly &
test, and the in-sourcing of SAW fil-
ters. We estimate these represent
greater than $60m in annualized
savings,” he adds. “They’re pro-
gressing on schedule and the bene-
fit is expected to favorably impact
results beginning early next year.”

“We think calendar 2016 will be a
strong year for Qorvo and believe
we will fully achieve our target
operating model of 30% operating
margin over the full year,” concludes
Buhaly.

rect wholly owned US subsidiaries
that guarantee Qorvo’s obligations
under its revolving credit facility.

The notes have not been regis-
tered under the Securities Act or
any state securities laws and may
not be offered or sold in the USA
without registration or an applica-
ble exemption from such registra-
tion requirements.
WWWwW.qorvo.com
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Qorvo launches power amplifiers and duplexers
to support small-cell network growth

Qorvo Inc of Greensboro, NC and
Hillsboro, OR, USA, which provides
core technologies and RF solutions
for mobile, infrastructure and aero-
space/defense applications, has
launched seven new products —
four new power amplifiers and
three new duplexers — to support
growth in small-cell base stations,
helping to improve mobile network
performance by expanding small-
cell capacity.

“These small-cell products deliver
the high levels of integration,
transmit power, isolation and over-
all performance our infrastructure
customers require to improve
network coverage in dense environ-
ments, such as sports stadiums,
airports, train stations and large
enterprise buildings,” says James
Klein, president of Qorvo’s Infra-
structure and Defense Products
group. “Qorvo is rapidly expanding
our broad portfolio of premium
products using internally sourced,
differentiated technologies,” he
adds. “Key strategic customers are
requesting volume shipments.”

Qorvo’s newest power duplexers
and amplifiers (PAs) cover major
cellular infrastructure frequency
bands, including bands 1 and 3,
with superior band isolation.

The duplexers TQQ7101 (band 1,
with passbands 1920-1980 and
2110-2170MHz), TQQ6103 (band
3, 1710-1785 and 1805-1880MHz)
and TQQ6107 (band 7, 2500-2570
and 2620-2690MHz) are based on
the firm’s premium bulk acoustic
wave (BAW) technology and feature
low insertion loss, high isolation
and what is claimed to be industry-
leading power handling.

Qorvo’s newest infrastructure PAs
are the TQP9218 (1805-1880MHz),
TQP9221 (2010-2170MHz),
TQP9418 (1805-1880MHz) and
TQP9421 (2110-2170MHz).

The TQP9218 Thage small-cell
and TQP9221 .

PAs provide products deliver
-48dBc ACLR the high levels of

(adjacent-  jntegration,
channel leak- transmit power,
age ratio) at | :

24.5dBof  isolation and

overall
performance our
infrastructure
customers
require to
improve network
coverage in dense
environments

linear output
power, while
the TQP9418
and TQP9421
PAs provide
-48dBc ACLR
at 27dB of
linear output
power (each
with 20MHz

LTE signals). Each of the PAs
deliver 16% efficiency at the rated
power levels with 30dB gain in a
7mm X 7mm surface-mount
package. The PAs are fully integ-
rated with on-chip control bias and
internal temperature compensation
circuits to allow for operation from
a 4.5 or 5V supply and do not
require linearized system tech-
niques such as digital pre-distortion.

Both the duplexers and PAs are
integrated solutions, with a small
footprint, eliminating external
components. In addition, the
TQP9221 PA can be utilized for
bands 4, 10, 34, and 66; the
TQQ6107 duplexer is intended to
be used for band 7.

Qorvo says that it continues to
expand its small-cell product
portfolio to accommodate
additional bands and provide
seamless coverage across the
entire front end. The firm’s broad
portfolio of small-cell solutions
includes low-noise amplifiers,
filters, switches, duplexers and
power amplifiers.

Samples of the above duplexers
and power amplifiers are available
now through global distribution
channels.

WWW.qOrvo.com

Qorvo receives first production orders for multiplexer solutions

Qorvo has received its first
production orders for its recently
launched highly integrated
multiplexer solutions, which

are designed to simplify and
accelerate the adoption of
carrier aggregation (CA) in 4G
LTE-Advanced devices.

Qorvo’s quadplexer solutions
leverage the firm’s proprietary
LowDrift BAW (bulk acoustic wave)
filter technology to deliver what
are reckoned to be intrinsic
performance advantages over
other acoustic filter technologies.
Its LowDrift and NoDrift BAW filter

technologies help network opera-
tors to optimize frequency spec-
trum and enable much improved
mobile data services for users of
next-generation smartphones.
“The rapid customer adoption of
Qorvo’s multiplexer solutions
reflects the strength of our
premium filter technology portfolio
and the benefit of our broad
collaboration with the leading
chipset suppliers on their highest-
volume reference designs,” says
Mobile Products group president
Eric Creviston. “Qorvo will
continue to expand our family of

multiplexers, and we anticipate
broad adoption of our multiplexer
solutions in calendar 2016.”

The firm says that its multiplexers
deliver low insertion loss and
high cross-isolation of receive and
transmit paths to optimize receive
sensitivity and extend smartphone
battery life. Its first-generation
multiplexer solutions are optimized
for Europe and the Asia-Pacific
region and integrate multiple BAW
filters to cover the primary band
combinations used in CA (carrier
aggregation) deployments: bands
1+3 and bands 39+41.
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Qorvo’s 802.11ac Wi-Fi amplifier technology chosen
for NETGEAR’s new Nighthawk router

Qorvo Inc of Greensboro, NC and
Hillsboro, OR, USA, which provides
core technologies and RF solutions
for mobile, infrastructure and aero-
space/defense applications, says
that its RFPA5542 5GHz wireless
local-area network (WLAN) power
amplifier (PA) module has been
selected by consumer Wi-Fi router
supplier NETGEAR Inc of San Jose,
CA, USA for its Nighthawk X8
AC5300 smart WiFi router (R8500).
“The Nighthawk router series pro-
vides the best-in-class performance
to fuel ever-increasing demands for
Wi-Fi speed, coverage and through-
put,” claims Sandeep Harpalani,
NETGEAR's senior director of
product marketing. “Qorvo’s
high-power, high-efficiency Wi-Fi
amplifier technology used on
Nighthawk X8 helps us deliver the
world’s fastest wireless home net-
work connection, giving our cus-
tomers unparalleled wireless
coverage and performance for the

growing number of connected
devices in the home.”

The Nighthawk X8 tri-band quad-
stream 802.11ac WiFi router, with
Qorvo’s RFPA5542 PA, enhances
throughput for every device in the
home. The tri-band technology
maximizes the number of multiple
input, multiple output (MIMO)
streams, and allows for high-defini-
tion video

streaming, Qorvo’s

online gaming high-power,

and roaming  pigh-efficiency
with a strong R g
signal any-  Wi-Fi amplifier
whereinthe technology
home. The used on
Nighthawk .

enables eight Nighthawk )_(8
streams of helpS us deliver
5GHz Wi-Fi  the world’s
poweredby  gactest wireless
the RFPA5542,

providing home network
extended connection

range and maximum throughput
for multiple home devices.

Qorvo’s 802.11ac Wi-Fi amplifier
technology delivers “unparalleled
speed and simultaneous coverage
for multiple devices, paving the
way for the Internet of Things (I0T)
within the home,” claims James
Klein, Qorvo's president of Infra-
structure and Defense products.

Qorvo says that, for the latest
4x4 and tri-band chipset solutions,
the RFPA5542 PA provides power-
added efficiency (PAE) of 17% for
802.11ac speeds and over 20% for
802.11n speeds. Moreover, avail-
able in 4mm x 4mm standard QFN
packaging, the integrated module
eliminates the need for external
components, greatly reducing sys-
tem design complexity, layout area,
bill of materials, and manufacturing
cost for the customer application.
WWW.Orvo.com
www.netgear.com/home/products/
networking/wifi-routers/R8500.aspx

RF Fusion Mobile Wi-Fi iFEM selected for LG’s Nexus 5X smartphone

Qorvo says that LG Electronics has
selected its RF Fusion Mobile Wi-Fi
integrated front-end module (iFEM)
for the Nexus 5X smartphone.
Contributing to the transition to
highly integrated front-end
modules for Wi-Fi, the TQF6174
(Qorvo’s newest RF Fusion Mobile
Wi-Fi iFEM) delivers higher
performance than discrete compo-
nents while saving space and
simplifying design for smartphone
manufacturers, the firm says.
“Qorvo is uniquely positioned to
design and manufacture all the
high-value components in the
integrated front end, including
high-performance filters, switching
and amplification,” reckons
Eric Creviston, president of the
firm’s Mobile Products group.
Combining a Wi-Fi coexistence
filter, 5GHz power amplifier, 5GHz
low-noise amplifier (LNA), diplexer,

switch and coupler in a compact
4mm x 3mm package, the
TQF6174 provides what is claimed
to be a new level of integration
and performance in the mobile
Wi-Fi front end.

The Wi-Fi coexistence filter lever-
ages Qorvo’s proprietary LowDrift
BAW (bulk acoustic wave) tech-
nology to address the design
challenges related to interference
between Wi-Fi and the adjacent
LTE bands (7, 40 and 41) used in
China, North America and else-
where. The firm’s coexistence
filters deliver what is claimed to
be superior insertion loss and
improved power-added efficiency
(PAE) and power output, helping
smartphone makers to extend
battery life and maximize data
throughput across the full 2.4GHz
Wi-Fi spectrum. All of Qorvo’s
LowDrift and NoDrift premium

BAW filters combine high perform-
ance and temperature stability to
solve coexistence challenges
unaddressed by other technologies,
the firm adds.

“Qorvo worked closely with us to
meet our requirements, while
offering an enhanced solution to
reduce the complexity of product
development,” comments an LG
spokesperson.

Qorvo says that it co-architects
and tunes the components in the
TQF6174 to drive higher overall
system performance. The firm
employs proprietary wafer-level
packaging (WLP) and CuFlip flip-
chip technology to reduce module
size, resulting in a footprint that
is 24% smaller in a 2x2 MIMO
configuration than comparable
discrete solutions, it is reckoned.
www.triquint.com/products/p/
TQF6174
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Skyworks exceeds quarterly revenue and EPS guidance

For full-year fiscal 2015 (ending

2 October), Skyworks Solutions Inc
of Woburn, MA, USA (which manu-
factures analog and mixed-signal
semiconductors) has reported
record revenue of $3.26bn, up
42% on fiscal 2014's $2.29bn. For
the fiscal fourth quarter, revenue
was a record $880.8m, up 8.7% on
$810m last quarter and up 23% on
$718.2m a year ago (and exceeding
the guidance of $875m).

“We delivered a strong close to
fiscal 2015 producing Q4 financial
results that once again significantly
outpaced the growth of the broader
semiconductor market,” notes
chairman & CEO David J. Aldrich.

Of Q4 revenue, power amplifiers
(PAs) have fallen further, from 36%
a year ago and 24% last quarter to
20%, while integrated mobile sys-
tems have risen from 39% a year ago
and 53% last quarter to 59% (with
revenue up 84% year-on-year).
Broad markets fell slightly from
23% last quarter to 22% (compared
with 25% a year ago).

On a non-GAAP basis, gross margin
has grown again, from 45.9% a year
ago and 49% last quarter to 50%.
Full-year gross margin has risen from
45.2% for 2014 to 48.2% for 2015.

Operating expenses have risen
further, from $93.9m a year ago and
$101.3m last quarter to $104.9m,
consisting of research & development
(R&D) expenses rising from $65.1m
last quarter to $70.8m, while
selling, general and administrative
(SG&A) expenses fell back from
$36.2m last quarter to $34.1m
(compared with $35.8m a year ago).

Operating income was $335.2m
(an operating margin of 38.1%), up
from $295.4m (a margin of 36.5%)
last quarter and $235.7m (a margin
of 32.8%) a year ago. Full-year
operating income has almost doubled
from $687m (operating margin of
30%) for 2014 to $1170m (a margin
of 36%) for 2015.

Net income was $296.1m ($1.52
per diluted share, $0.01 better
than guidance), up from $262.5m
($1.34 per diluted share) last quarter

and $216.1m ($1.12 of per diluted
share) a year ago. Full-year net
income has risen from 2014’s $623m
($3.24 per diluted share) to 2015’s
$1028m ($5.27 per diluted share).

Cash flow from operations was
$230m (up from $222m last quarter,
and making about $1bn for full-year
fiscal 2015). Capital expenditure
has increased from $108m last
quarter to $151m. Depreciation
was $46m. During the quarter,
Skyworks distributed $160m to
shareholders through its dividend
and stock repurchase plans. Cash
and cash equivalents hence fell
from $1106m to $1044m (although
this is still up from $806m a year
ago). “For fiscal 2015, we returned
about 64% of free cash flow [$360m]
to shareholders, higher than our
goal of 40%, based on our recent
share repurchase activity,” notes
chief financial officer Donald W.
Palette. For the most recent quarter,
Skyworks’ board of directors has
declared a cash dividend of $0.26
per share (payable on 10 Decem-
ber to stockholders of record at the
close of business on 19 November).
“Longer term, we continue to view
an allocation of roughly 40% of free
cash flow as an appropriate balance
between internal investment for
growth initiatives and shareholder
returns,” he adds.

“Fiscal 2015 was a record year for
Skyworks across all metrics,” says
Palette. “We are capitalizing on
favorable end-market trends —
leveraging our differentiated sys-
tems solutions portfolio to expand
our addressable opportunity and
enhance our financial returns. We
continue to strategically position
our business to take advantage of
the tremendous growth opportunity
we see ahead in our served markets.”

Business highlights cited for fiscal
Q4/2015 include the following:
® captured Wi-Fi, Bluetooth and
ZigBee content in the Google
OnHub Connected Home Gateway
with a suite of 20 devices;
® launched tuning and connectivity
ICs in Huawei’s Nexus 6P smart-
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phone platform;

® extended momentum in the con-
nected home with ZigBee front-end
modules in Samsung’s SmartThings
suite of products;

® expanded Skyworks’ presence in
a small-cell base transceiver station
(BTS) platform with $25 of content;
® unveiled SkyOne and diversity
receive modules in ZTE's Axon
smartphone;

® secured display backlight and
power management functionality in
LG infotainment centers for upcom-
ing Hyundai models;

® powered an Arris DOCSIS 3.0
cable modem for Time Warner
deployments;

® supported the Moto X smartphone
with five devices including the
TrueFlash dual LED camera flash IC;
® introduced ZigBee solutions for
Philips’ latest smart lighting hub.

“Entering fiscal 2016, we are well
positioned to continue delivering
growth and profitability in excess of
the broader semiconductor market,”
says Aldrich.

For fiscal Q1/2016, Skyworks
expects revenue of $925-930m, up
5.3% sequentially and 15% year-on-
year. Gross margin should grow to
51%. Operating expenses should
rise to about $108m, driven by
ongoing investments in engineering
and development teams as
Skyworks expands its footprint
within new verticals and further
enhances its integration capabilities.
Operating margin should exceed
39%. Diluted earnings per share
(EPS) should reach $1.60.

Given that fiscal Q1 guidance
exceeds the previous gross margin
target of 50% and that Skyworks is
within reach of its previous annual
EPS target of $7, it is introducing
an updated mid-term model: to
achieve (within 6-8 quarters)
organic annualized EPS of $8 at a
revenue run-rate of about $4.5bn
with gross margin of 53%. Longer
term, based on internal margin
initiatives, Skyworks targets gross
margin of 55% on an organic basis.
www.skyworksinc.com
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Skyworks announces new $400m stock repurchase program

Skyworks’ board of directors has
authorized the repurchase of up to
$400m of the firm’s common stock
from time to time prior to
10 November 2017, on the open
market or in privately negotiated
transactions, in compliance with
applicable securities laws and
other legal requirements.

This newly authorized stock
repurchase program replaces in its

entirety the $300m stock repur-
chase program that was approved
by the board on 11 November and
had $62.6m of repurchase author-
ity remaining.

The timing and amount of any
shares repurchased will be deter-
mined by the company’s manage-
ment based on its evaluation of
market conditions and other fac-
tors. The repurchase program may

be suspended or discontinued at
any time. Any repurchased shares
will be available for use in connec-
tion with the firm’s stock plans and
for other corporate purposes.
Skyworks currently expects to
fund the repurchase program
using its working capital. As of
2 October, the company had cash
and cash equivalents of about
$1043.6m.

Microsemi to acquire PMC-Sierra for $2.5bn

after outbidding Skyworks
PMC to pay $88.5m fee after terminating Skyworks deal

Analog and mixed-signal semicon-
ductor maker Skyworks Solutions
Inc of Woburn, MA, USA says that it
has decided not to modify its
amended and restated merger
agreement with PMC-Sierra Inc of
Sunnyvale, CA, USA (which pro-
vides semiconductor and software
solutions for storage, optical and
mobile networks), entered into on
29 October. PMC has terminated
the agreement (entitling Skyworks
to an $88.5m termination fee from
PMC).

On 5 October, Skyworks offered to
acquire PMC for $10.50 per share.
On 19 October, Microsemi Corp of
Aliso Viejo, CA, USA (which makes
chips for the communications,
security, aerospace and industrial
markets) made a rival unsolicited
offer to acquire PMC for $8.75 in
cash and 0.0736 of a Microsemi
share for each share of PMC
common stock (amounting to
$11.35 per PMC share). Then, on
29 October, PMC announced an
amended and restated merger
agreement for Skyworks to acquire
it for $11.60 per share. In response,
Microsemi made a revised offer of
$9.04 in cash and 0.0771 of a
Microsemi share for each share of
PMC common stock (amounting to
$11.88 per PMC share). PMC sub-
sequently noted that this amounted
to $11.77 per PMC share based on
the closing price of Microsemi com-

www.semiconductor-today.com

mon stock on 13 November (rather
than 29 October) and that its board
continued to recommend the
amended and restated merger
agreement with Skyworks to its
stockholders.

However, a subsequent revised
proposal from Microsemi offered
$9.22 in cash plus 0.0771x of a
Microsemi share for each PMC share
(amounting to $12.05 per PMC share
— a 77.4% premium to PMC's closing
stock price as of 30 September —
valuing PMC at $2.5bn). On
19 November, Microsemi said it
had been informed that its revised
proposal to acquire PMC constitutes
a ‘Superior Proposal’ under the
terms of PMC’s merger agreement
with Skyworks, and that the PMC
board had given written notice to
Skyworks of its intent to approve or
recommend the latest Microsemi
proposal.

Skyworks now says that, at an
increased valuation, PMC no longer
meets Skyworks’ financial criteria,
adding that its increased mid-term
target operating model remains
unchanged from the annualized
non-GAAP earnings per share of
$8.00 it provided on 5 November.

Microsemi says that the deal
(which has been approved by the
boards of both Microsemi and
PMC-Sierra) did not require the
approval of its shareholders. The
offer “benefits shareholders of both

Microsemi and PMC,” says
Microsemi’s chairman & CEO James
J. Peterson. “We can now shift our
focus to realizing the significant
synergies,” he adds. The firm
expects the transaction to achieve
more than $100m in annual cost
synergies (including more than
$75m in the first full quarter of
combined operations) and estimates
approximately $0.60 of non-GAAP
EPS accretion in the first full year
after closing.

“This acquisition will provide
Microsemi with a leading position in
high-performance and scalable
storage solutions, while also adding
a complementary portfolio of high-
value communications products,”
says Peterson. “"As we integrate the
team and drive profitability, our
combined company will benefit
from increased scale, industry-
leading margins, diversified market
exposure, consolidated infrastruc-
ture and substantial cost savings.”

Microsemi intends to fund the
transaction and repay its existing
credit facility with existing cash,
$2.7bn in new transaction debt and
$0.6bn in Microsemi common stock.
Shareholders of Microsemi and PMC
will own about 85% and 15%,
respectively, of the combined entity
after completion of the transaction.
WWWwW.pmcs.com
www.microsemi.com
www.skyworksinc.com
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Toshiba unveils SOI-CMOS process claiming lowest-
class insertion loss for RF switches in smartphones

Toshiba has announced the
development of the next-generation
TarfSOI (Toshiba advanced RF
silicon-on-insulator) process,
optimized for radio-frequency (RF)
switch applications.

Sample shipments of a new SP12T
(single-pole 12-throw switch) RF
switch IC fabricated with the new
process will start in January.
Designed for use in smartphones,
the SP12T RF switch IC features an
integrated MIPI-RFFE controller for
mobile applications (the RF front-
end interface developed by the
MIPI Alliance Inc), and is suitable
for use in devices compliant with
3GPP GSM, UMTS, W-CDMA, LTE
and LTE-Advanced standards.

RF switch ICs fabricated using the
new TaRF8 SOI-CMOS TarfSOI
front-end process achieve what is
claimed to be the lowest-class
insertion loss in the industry
(0.32dB at 2.7GHz). Compared
with products using Toshiba’s

current TaRF6 process, insertion loss
is improved by 0.1dB while main-
taining the same level of distortion
characteristics.

With the trend in mobile commu-
nications towards high-data-rate,
high-capacity data transfers, RF
switch ICs used in mobile devices
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decreases RF Port support and
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which can support a longer battery
life for mobile devices.

Toshiba is developing high-
performance RF switch ICs using its
in-house fab to apply SOI-CMOS
technology, which is suitable for
integrating analog and digital
circuits. Toshiba says that, by
handling all aspects of the
production flow, from RF process
technology development to the
design and manufacturing of RF
switch chips, it can swiftly improve
SOI-CMOS process technology in
response to feedback from the
development results of its own
RF switch IC products. The firm
says that this integrated device
manufacturer (IDM) approach
allows it to quickly establish new
process technologies that are
suited to actual products and to
enter the market with products
fabricated with the latest process
technology.
www.toshiba.co.jp

Anokiwave launches silicon-based low-noise-figure
X-band AESA core IC

Anokiwave Inc of San Diego, CA,
USA, a provider of highly integrated
silicon core chips and III-V front-
end integrated circuits for emerging
millimeter-wave (mmW) and active
electronically scanned array (AESA)
markets, has announced the world-
wide release of the second IC in a
family of X-band silicon radar quad
core IC solutions for commercial
radar and 5G communications mar-
kets.

The AWS-0101 is an integrated 4-
channel beamformer, low-noise
amplifier (LNA) and power amplifier
(PA). It supports four radiating ele-
ments with dual-beam Rx, single-
beam Tx, and includes 6-bit phase
and 6-bit gain control. The IC pro-
vides a low noise figure in Rx
mode, allowing for a complete sili-
con RF solution for commercial

AESA systems. Additional features
include gain compensation over
temperature, temperature report-
ing, forward power telemetry with
programmable delay power sam-
pling, and fast beam switching
using on-chip beam weight storage
registers that can be accessed via
direct address lines. Silicon tech-
nology enables very high integ-
ration of functionality, enabling
planar antenna design at X-band
with reduced system size, weight
and cost.

The AWS-0101 is a highly integ-
rated TDD (time-division duplex)
transmit-receive chip in a commer-
cial QFN-style surface-mount plas-
tic package with dimensions of
7mm x 7mm x 0.9mm, easily fit-
ting within the typical 15mm lattice
spacing at 10GHz. The IC is con-

trolled though a 5-wire serial-to-
parallel interface (SPI) bus.

“Commercial AESAs are the future
of radar and 5G systems and an all-
silicon solution will enable the mar-
ket to transition from expensive
traditional military AESA technol-
ogy to a commercial arena that
requires very low cost,” says CEO
Robert Donahue. “These parts will
set a new paradigm in the industry
for commercial AESAs,” he
believes.

Anokiwave offers innovator kits
and evaluation kits for early access
to the technology. The kits include
boards with the AWS-0101 device,
USB-SPI Interface module with
drivers, and all required cables.
Pilot production deliveries are avail-
able in first-quarter 2016.
www.anokiwave.com
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TowerJazz to buy Maxim’s Texas wafer fab for $40m
TowerdJazz to qualify analog fab for core specialty technologies

including radio-frequency silicon-on-insulator

Specialty foundry Towerlazz

(which has fabrication plants at
Tower Semiconductor Ltd in Migdal
Haemek, Israel, and at its sub-
sidiaries Jazz Semiconductor Inc in
Newport Beach, CA, USA and
TowerJazz Japan Ltd) has agreed to
buy the 8-inch fabrication facility in
San Antonio, TX, USA belonging to
Maxim Integrated Products Inc of
San Jose, CA, USA (which provides
analog integration to automotive,
cloud data-center, mobile consumer
and industrial applications).

The proposed purchase will expand
TowerJazz’s global manufacturing
capacity, increasing production by
about 28,000 wafers per month.
Additional capacity is expected to
be needed to serve Towerlazz's
forecasted customer demand.

As part of the transaction (which is
expected to close in January, subject
to customary closing conditions), the
firms have also signed a long-term
supply agreement for TowerJazz to
manufacture products for Maxim at
San Antonio. The transaction is to be
paid in ordinary shares of Towerlazz
worth about $40m.

All of the site’s nearly 500 staff
(production operators, support per-
sonnel, and process and integration
engineers) will be retained.

The facility can support analog
platforms using geometries down to

Maxim’s fab in San Antonio, Texas.

130nm and can also manufacture
third-party products using Tower-
Jazz specialty process technologies.
Towerlazz plans to qualify its core
specialty technologies, including
radio-frequency silicon-on-insulator
(RF-SOI).

“It will provide a quick solution for
our significantly growing customer
demand, while gaining additional
high-quality manufacturing capabil-
ities and global flexibility with the
incremental capacity,” says Tower-
Jazz's president Dr Itzhak Edrei.
“The multi-year supply agreement
with Maxim and the new available
capacity will enable continuous
growth with increased manufac-
turing scale to support our position
as the worldwide leading specialty
analog foundry,” he adds.

“We know Maxim very well, having
been their supplier for a family of
high-end SiGe based products for

many years. During this
period we have developed
#| an appreciation for
| Maxim’s technical capabil-
ities, business vision and
corporate culture,” says
TowerJazz's CEO Russell
Ellwanger. “The San Anto-
nio factory enables us to
further strengthen our
relationship with Maxim,
in a true win-win business
model enabling Towerlazz incre-
mental capacity supported by a
proven high-performing technical
and operational team,” he adds.
“We needed a trusted partner to
manage our proprietary process
technology who also shared our
commitment to the employees in
San Antonio,” comments Vivek Jain,
senior VP of Maxim Integrated’s
Technology and Manufacturing Group.
“Tower Jazz has a proven track
record with Maxim and similar
beliefs about employees, so this is
a natural fit. I look forward to our
continued partnership over the
coming years,” he adds. “"With this
arrangement, we will continue to
support our customers for years to
come, improve utilization in our
Oregon fab, and advance our
manufacturing flexibility.”
www.maximintegrated.com
www.towerjazz.com

Shareholders approve Avago’s acquisition of Broadcom

Avago Technologies Ltd of San Jose,
CA, USA and Singapore (a designer
and supplier of I1I-V-based analog
components as well as digital and
mixed-signal CMOS-based devices
for communications, industrial and
consumer applications) says that, at
its shareholder meeting, its share-
holders have voted overwhelmingly
to approve its acquisition of
Broadcom Corp of Irvine, CA, USA,
with over 99% of the votes cast by
Avago shareholders voted in favor.

Broadcom (which provides
semiconductor solutions for wired
and wireless communications)
says that, at a special meeting, its
shareholders approved all proposals
necessary for the acquisition.

Avago and Broadcom announced
their merger agreement on 28 May.
The firms have received clearance
on their proposed merger from the
Committee on Foreign Investments
in the United States and the
anti-trust authorities in the USA,

Japan and Taiwan.

Among other customary conditions
to closing, the transaction remains
subject to regulatory approvals
from the European Commission
and anti-trust authorities in China
and South Korea, all of which are
progressing. Avago expects that
these remaining approvals will be
received and that the transaction
will close late in 2015 or early in
2016.
www.broadcom.com
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Lockheed Martin introduces GaN-based
Digital Array Row Transceiver radar technology

At its regular radar users’ conference
in Orlando, FL (attended by represen-
tatives from more than 25 countries),
security and aerospace company
Lockheed Martin of Bethesda, MD,
USA has unveiled its Digital Array
Row Transceiver (DART) next-
generation radar technology.

Based on the use of gallium nitride
(GaN) technology, DART results in
greater performance within existing
Lockheed Martin radar products
and lowers life-cycle costs due to
an increase in energy efficiency.
The company says that GaN is a
low-risk solution, whether part of a
systems upgrade or in a newly built
system.

DART improves on Lockheed
Martin’s ground-based radar

products, which have a proven
record of reliability for dozens of
customers around the world.

The new technology is available in
the recently launched TPS-77

Multi Role Radar system and is fully
compatible with legacy products
(TPS-77, TPS-59, FPS-117) and
can help to extend a radar’s useful
life.

“This technology is based in part
on feedback we have received
from customers with whom we've
developed strong partnerships
over decades,” says Mark Mekker,
Lockheed Martin’s director, surveil-
lance radar. “We are excited to offer
this enhanced technology to all our
ground-based radar customers,”
he adds.

Lockheed Martin has produced and
maintains over 175 surveillance-
range radars, which are operational
around the world detecting targets
at ranges up to 250 miles, 24 hours
a day. These radars are capable of
operating completely unmanned
and many have performed for
decades in remote, inhospitable
areas and in a wide range of
operational environments, says
the firm.

Lockheed Martin notes that no
FPS-117, TPS-77 or TPS-59 radar
has ever been taken out of service,
and the systems continue to operate
well beyond their original 20-year
service lives (many are planned to
operate for more than 40 years).
www.lockheedmartin.com/gbas

MACOM receives first production order for SPAR
tiles in Multifunction Phased Array Radar

M/A-COM Technology Solutions Inc
of Lowell, MA, USA (which makes
semiconductors, components and
subassemblies for analog RF,
microwave, millimeter-wave and
photonic applications) says that,
following the field trial of the
Multifunction Phased Array Radar
(MPAR) prototype system, the
Massachusetts Institute of Technol-
ogy (MIT) Lincoln Laboratory has
placed an order for Scalable Planar
ARray (SPAR) Tiles for use in the
first full-scale MPAR system.

SPAR Tiles are RF assemblies
containing antenna elements,
gallium arsenide (GaAs) and
gallium nitrride (GaN) semiconduc-
tors, transmit and receive modules,
and RF and power distribution
networks. When combined with
additional signal generation and
receive and control electronics,
the composite assembly forms
the building block for the MPAR
planar active electronically scanned
antenna (AESA) for the radar
system.

SPAR Tiles enable the transition
from cumbersome traditional brick
architectures to a more efficient
planar approach. MACOM says that,
by leveraging its commercial manu-
facturing expertise, SPAR Tiles will
help to drive cost efficiencies that
are required to propel MPAR to
mainstream adoption and deploy-
ment in the latter part of this
decade.

The MPAR radar system enables
enhanced temporal and spatial
precision for weather surveillance
and air-traffic control applications.
It is anticipated that the govern-
ment proof-of-concept system will
demonstrate a unique radar capa-
bility that simultaneously improves
both aircraft and weather surveil-
lance.

The data gathered by the MPAR
radar can be used by the
National Oceanic and Atmospheric
Administration (NOAA) to more
accurately forecast severe storm
activity, providing the early warning
needed to save lives. The Federal

Aviation Administration’s (FAA)
current air-traffic control network,
built more than three decades ago,
is approaching obsolescence. It is
believed that replacing these
systems with MPAR would provide
improved awareness of air-traffic
patterns, bringing dramatic
efficiency improvements to FAA
air traffic operations.

“The implementation of MACOM'’s
SPAR Tiles as a critical element of
a full-scale demonstration of MPAR
represents a major milestone in
the validation of this new approach
for manufacturing AESAs,” says
Dr Doug Carlson, vice president,
Strategy, at MACOM. “SPAR Tiles
enable new levels of affordability
and flexibility across a broad range
of civil and defense applications,”
he adds. “Our ability to fulfill large
orders of SPAR Tiles demonstrates
the scalability of our manufacturing
approach to achieve volume pro-
duction of this highly integrated
and complex RF product.”
www.macom.com/activeantennas
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WIN expands GaN portfolio by adding 0.45um-gate

GaN-on-SiC power process for 4G/5G macro-cell
base-station power amplifiers

WIN Semiconductors Corp of

Tao Yuan City, Taiwan — a pure-play
provider of gallium arsenide (GaAs)
and gallium nitide (GaN) wafer
foundry services for the wireless,
infrastructure and networking mar-
kets — has expanded its GaN tech-
nology portfolio by adding the NP45
gallium nitride on silicon carbide
(GaN-on-SiC) process.

NP45 is a 0.45um-gate MMIC
technology enabling users to design
fully integrated amplifier products
as well as custom discrete transistors,
and has been optimized for use in
4G macro-cell base-station power
amplifiers operating at 2.7GHz
and above, where bandwidth and
linearity performance are key
differentiators. The macro-cell
base-station power amplifier market
is projected to grow to over $1bn
annually by 2020, and GaN tech-
nology is expected to become the
technology of choice, says WIN.
Due to its efficiency, bandwidth and
linearity, GaN devices outperform
the incumbent LDMOS silicon tech-
nology, particularly in the higher-
frequency bands utilized in 4G/4.5G
networks, claims WIN.

The WIN NP45 process technology
is fabricated on 100mm silicon car-
bide substrates and operates at a
drain bias of 50V. In the 2.7GHz
?:Cnhdnmzy The macro-cell
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use in high-bandwidth 4G-5G
high-power macro-cell transmitters
and small cells, says WIN. NP45
sample kits are available and can
be obtained by contacting the firm'’s
regional sales managers.

WIN showcased its compound
semiconductor RF and millimeter-
wave solutions at the 2015 IEEE
COMCAS Conference in Tel Aviy,
Israel (2-4 November).
www.winfoundry.com
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VisIC makes available evaluation board and samples
for lowest-resistance, fastest GaN power switches

After in June launching what it
claimed was the lowest-resistance
650V-blocking-voltage transistor
(specifying an Ry, as low as 15mg2),
VisIC Technologies Ltd of Rehovot,
Israel, a fabless developer of devices
based on gallium nitride (GaN)
metail-insulator-semiconductor
high-electron-mobility transistors
(MISHEMTSs) founded in 2010, has
now delivered evaluation boards
(EB) and samples of its ALL-Switch
(Advanced Low-Loss Switch) to
leading customers, allowing users
to perform extensive testing con-
firming the switching parameters.
The evaluation board includes

Vo_4iSL Rev2 O

El

DB _/

0.

ALL-Switch evaluation board.

gate driver and switching control
logic based on commercially avail-

able components. ALL-Switch is
configured for hard switching on
the evaluation board and can
switch a 400V load with greater
than 30A currents at over 500kHz.

VisIC says that its technology
solves problems that have limited
devices from simultaneously
achieving step-function reductions
in conduction and switching losses
for power conversion systems that
can benefit from high switching
speeds.

VisIC will soon also announce
details of a half-bridge reference
design.
www.visic-tech.com

GaN Systems’ launches half-bridge evaluation
board for GaN transistor circuit design

GaN Systems Inc of Ottawa,
Ontario, Canada, a fabless developer
of gallium nitride (GaN)-based
power switching semiconductors
for power conversion and control
applications, has launched its
Half-Bridge Evaluation Board, which
demonstrates the performance of
its GaN enhancement-mode

power semiconductors in real

power circuits.

The fully functional GS66508T-
EVBHB Eval Board can be configured
into any half-bridge-based topology,
including boost and buck modes.

It comes with a Quick Start instruc-
tion guide and YouTube video links
(https://www.youtube.com/user/
GaNSystems) in order to have the
installation up and running in min-
utes. The Eval Board can be used in
synchronous boost or buck conver-
sion, as well as pulsed switching to
evaluate transistor waveforms. The
kit has full documentation, including
bill-of-materials component part
numbers, PCB layout and thermal
management, and gate drive circuit
reference design, which is also
useful for system engineers to use
in their products.

Designed to provide electrical
engineers with a complete working
power stage, the evaluation board
consists of two 650V, 30A
GS66508T GaN FETs, half-bridge
gate drivers, a gate drive power
supply, and heat-sink. The
GS66508T high-power transistors
are based on GaN Systems’ propri-
etary Island Technology and belong
to its 650V family of high-density
devices, which achieve efficient
power conversion with fast switching
speeds of >100V/nS and ultra-low
thermal losses, the firm says.

GaN Systems claims to be the
only company to have developed
and productized a comprehensive
portfolio of GaN power transistors
with voltage ratings of 100V and
650V and current ratings from 7A
to 250A. Its Island Technology die
design, combined with the very low
inductance and thermal efficiency
of GaNPX packaging, provides the
GaN FETs with a 45x improvement
in switching and conduction per-
formance over traditional silicon
MOSFETs and IGBTs, the firm adds.

The 30A/55mQ GS66508T GaN
power transistors are top-side
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cooled and feature near-chip-scale
thermally efficient GaNPX packaging.
Power conversion efficiency of
98.7% at 1.5kW is shown in the
product documentation and can be
reproduced in the owner’s lab.

The Eval Board provides footprints
for output power inductors and
capacitors to allow users to config-
ure the board into desired boost or
buck operational modes. Access to
the transistor junction temperature
is provided by both thermocouple
pads and thermal camera imaging
ports. Power input should be 9-12Vp,
with an absolute maximum of 15V.
On-board voltage regulators create
+5V for the logic circuit and +6.5V
for the gate driver. There are three
operational modes: pulse test
mode; buck/standard half-bridge
mode and boost mode.

The GS66508T high-current half-
bridge Evaluation Board is available
now worldwide and can be sourced
by searching the GS66508T-EVBHB
part number to find a local autho-
rised distributor.
http://gansystems.com/
evaluationboards/GS66508TEVBHB
_UserGuide_rev2%20151020.pdf

www.semiconductor-today.com
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5N Plus’ Q3/2015 sales hit by falling metal prices

For third-quarter 2015, specialty
metal and chemical products firm
5N Plus Inc of Montreal, Québec,
Canada has reported revenue of
$68.7m, down on $114.4m a year
ago, negatively impacted by contin-
uing erosion in relevant underlying
commodity prices that have on
average fallen by 55% since the
beginning of the year.

Margins were negatively impacted
by falling metal prices including
bismuth, indium, selenium and
tellurium, which fell by 20%, 33%,
29% and 56% respectively in
Q3/2015 alone.

Adjusted adjusted earnings before
interest, taxes, depreciation and

amortization (EBITDA) was positive
$1.1m, down on $8.1m a year ago.
Net debt fell by $11.7m, positively
impacted by working capital man-
agement. At the end of September,
net debt was $46.7m, down from
$84m at the end of 2014.

Order backlog as at the end of
September was 134 days of sales
outstanding, up by 12 days from
the end of 2014 and by 25 days
from the end of September 2014.
Backlog and bookings are also neg-
atively impacted by the decreases
in underlying commodity pricing.

“Demand for our products
remained in line with expectations,
with a slight decrease in shipments

following the usual pattern of the
European summer slowdown,” says
president & CEO Jacques L'Ecuyer.
“Continuing and persistent erosion
in prices of almost all of our key
metals continues to significantly
weigh on our financial perform-
ance,” he adds. “Until this trend
stops or its magnitude decreases,
we expect our financial performance
to remain disappointing other than
from a cash flow standpoint, which
should stay relatively strong as we
reduce our working capital require-
ments in line with underlying
commodity pricing trends,” L'Ecuyer
concludes.

www.5nplus.com

5N Plus’ co-founder, president & CEO L’Ecuyer steps aside

Jacques L'Ecuyer has informed the
5N Plus’ board of directors of his
intention to step aside from his
current position of president & CEO.
As a result, the board has initiated
a process during the last quarter
to identify a new president & CEO.
L'Ecuyer will remain in post until
the new president & CEO has been
appointed.

“The board will be working closely
with L'Ecuyer during this transition
period and we are confident that
we will be able to announce his
successor in the coming weeks,”
says chairman Jean-Marie
Bourassa.

5N Plus provides purified metals
such as bismuth, gallium,

germanium, indium, antimony,
cadmium, selenium and tellurium,
and also produces related II-VI
semiconducting compounds such
as cadmium telluride (CdTe),
cadmium sulphide (CdS) and
indium antimonide (InSb) as pre-
cursors for the growth of crystals
for solar, LED and eco-friendly
materials applications.
“Throughout the years at the
helm of 5N Plus, Jacques showed
passion, determination and drive
which has positioned the company
as the worldwide leading producer
in specialty metal and chemical
products,” comments Bourassa.
“The board wishes to express
its gratitude for his enormous

contribution to the company’s
development and looks forward
to continue to benefit from his
extensive knowledge of the
company and the industry at the
board of directors level.”

L'Ecuyer co-founded 5N Plus in
2000 and has been president &
CEO since its inception. Under his
direction, 5N Plus became a leading
producer of specialty metal and
chemical products with operations
and sales offices in several locations
in Europe, the Americas and Asia.
During his 15 years at the helm of
the company, 5N Plus’ consoli-
dated sales consistently increased
to reach more than $500m in
2014.

Indium Corp’s new EZ-Pour gallium trichloride
simplifies room-temperature processes

Materials manufacturing company
Indium Corp of Clinton, NY, USA
(which supplies to the electronics,
semiconductor, thin-film, thermal
management and solar markets)
says that its new EZ-Pour gallium
trichloride (GaCls) simplifies the
use of gallium trichloride by allow-
ing the user to easily transfer the

product from one conta