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“Ask Harlan,” a technical question and answer session with Harlan Howe, Jr., an in-
dustry veteran and long-time Microwave Journal editor, has been a regular part of our
web site (www.mwjournal.com) for almost two years now. In an effort to better combine

the editorial content of our magazine with our newly developed and retooled on-line
presence, we have decided to develop Harlan’s RF and microwave engineering advice
into a monthly feature.

How it works: Harlan has selected one question from his “Ask Harlan” column to
be featured in the magazine. Please visit www.mwjournal.com/askharlan to provide an
answer to this month’s featured question (see below). Harlan will be monitoring the
responses and will ultimately choose the best answer to the question. Although all of
the responses to the featured question will be posted on our web site, we plan to pub-
lish the winning answer in the July issue. All responses must be submitted by June 6,
2006, to be eligible for the participation of the May question.

The winning response will win a free book from Artech House, along with an “I
Asked Harlan!” t-shirt. In addition, everyone who submits a legitimate response will
be sent an “T Asked Harlan!” t-shirt.

March Question and Winning Response

The March question was submitted by Richard Chong
from Asia Satellite Telecommunications Co. Ltd.:

Dear Harlan,

I recently came across the term “modulation loss” in the receiver portion shown in

the (satellite) link budget. When I check my resources, however, I cannot find a prop-

er definition. Here are my questions:

1. What is the definition of “modulation loss”?

2. Is there a theoretical number associated with each type of modulation scheme (or
just a receiver type dependent number)?

3. Where can I locate a table summarizing the “theoretical” modulation loss versus
types of modulations, if any?

The winning response to the March question is from Randolph Kallas

of Kallas Consulting:

1. Yes, there is a precise definition: “The amount of available signal power for a par-
ticular channel which is passed by the INPUT SYSTEM RESPONSE, relative to
TOTAL RECEIVED POWER, is called the MODULATION LOSS for that par-
ticular channel (MLch).”

2. There are theoretical expressions available that enable one to calculate MLch for
the channel and are dependent upon the modulation process (for example, FM or
PM) that is being used. Since FM and PM are both forms of what is generally re-
ferred to as ANGLE MODULATION, the MLch, in this case, is represented by
products involving JO and J1, where: JO, J1 = Bessel functions, first kind; zero and
first order, respectively. See Schwartz, Bennett and Stein, Communication Sys-
tems and Techniques, McGraw-Hill, 1966, Ch. 5, for a dlscusslon of angle modula-
tion (FM, PM) in general and transmission through a linear network (for example,
channel) in particular.

3. One may use the Bessel function representations of #2 above, but while working
on the Shuttle Program in the 70s, I acquired a copy of the Apollo Comm Link
Models which contained the appropriate expression, which I still have occasion to
use every now and then.

This Month’s Question of the Month

(answer on-line at www. quournal.com/a.rkharlan)
Verne Reynolds has submitted this month’s question:
Dear Harlan,

My wife wants to know if she is endangered by radiation from our stove-top kitchen
microwave. When cooking, her face may only be a foot away from the microwave, for
minutes at a time. Is she in any danger? Are there any long-term effects we should be
concerned with?

If your response is selected as the winner, you'll receive a free book of your choice
from Artech House. Visit the Artech House on-line bookstore at
www.artechhouse.com
for details on hundreds of professional-level books in microwave engineering and
related areas (maximum prize retail value $150).
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Lockheed Martin
Successfully
Concludes Tests of
MLRS Rocket

Lockheed Martin suc-
cessfully conducted
four separate flight tests of
the Guided Multiple
Launch Rocket System
(GMLRS) Unitary rocket
at White Sands Missile
Range, NM, concluding

the first phase of the pro-

duction qualification test-

ing requirement series for
the contract. The test objectives included demonstrating
the capability of the GMLRS Unitary rockets in point det-
onate and proximity modes at short and long range against
tactically representative targets. These missions were the
last in a series of GMLRS Unitary Phase I Production
Qualification Tests (PQT) of the GMLRS Unitary Rocket.
“We are very pleased that the Guided MLRS Unitary Sys-
tem is performing so well in Iraq,” said Lt. Col. Mark Pin-
coski, US Army Precision Guided Munitions and Rockets
product manager. “The GMLRS system represents the
state-of-the-art in US Field Artillery precision strike capa-
bility and everyone on the GMLRS government and con-
tractor team has worked very hard to put this system into
the hands of our soldiers.”

Phase II improvements to the GMLRS Unitary will in-
clude fuzing and software upgrades to enhance effective-
ness and Insensitive Munitions (IM) upgrades to provide
the soldier added safety in hostile environments. Guided
MLRS Unitary integrates a 200-pound class unitary war-
head into the GMLRS rocket, giving battlefield comman-
ders the ability to attack targets up to 70 km away with
high precision. This low cost, low risk program will greatly
reduce collateral damage by providing enhanced accuracy
to ensure delivery of the warhead to the target. Lockheed
Martin received a $119 M contract to conduct system de-
velopment and demonstration (SDD) for a GMLRS vari-
ant with a single warhead in October 2003. The SDD con-
tract includes 86 rockets, 71 of which are flight articles,
with the balance supporting test and other activities. The
contract also provides test hardware to support 26 flight
tests for an initial configuration and 39 flight tests of a fol-
low-on configuration.

Raytheon's Upgraded aytheon Co. Upgraded
Early Warning Radar

Early Warning Radar (UEWR) at Beale Air
.. Force Base, CA, per-

Participates (,rmed successfully in a

. flight test of the Ground

in Successful Based Midcourse Defense

P (GMD) element of the Bal-

Missile Test listic Missile Defense Sys-
s tem (BMDS). The test was

conducted by the Missile
Defense Agency (MDA). The UEWR, developed by
Raytheon Integrated Defense Systems (IDS), successfully
tracked the target system launched from the Kodiak
Launch Center, Alaska, for approximately 20 minutes dur-
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ing its flight downrange to the test area, several hundred
miles west of California. “This was a critical test of the
missile defense capability of the UEWR, and we are
pleased that the radar appears to have performed flaw-
lessly,” said Pete Franklin, vice president, Raytheon IDS
Missile Defense. “This first GMD flight test for the Beale
UEWR is particularly significant because it successfully
demonstrated the radar’s capability to provide information
to the GMD system in support of an interceptor engage-
ment.” Dave Gulla, director of Early Warning Radar Pro-
grams for Raytheon IDS, said, “Based on our initial as-
sessment at Beale, our radar and test team achieved all
planned objectives, successfully operated with the other
components in the GMD system and provided intercept-
quality tracking and object classification data as planned.”
Continuing the Raytheon heritage with UHF phased ar-
ray radars, the Beale UEWR program upgrades existing
PAVE PAWS and Ballistic Missile Early Warning System
radars by adding missile defense capabilities while retain-
ing legacy missile warning and space surveillance mis-
sions. A key sensor for the MDAs BMDS, UEWR pro-
vides ‘no doubt’ — midcourse target detection and track-
ing for the GMD portion of the BMDS to protect the US
from ballistic missile attacks. Boeing Integrated Defense
Systems is the prime contractor for the GMD program.

ecuring the future of

Northrop Grumman
Corp. operations in San
Bernardino, CA, the com-
pany opened its newly con-
structed Missile Engineer-
ing Center. Northrop
Grumman’s presence in
San Bernardino spans more
than 43 years of critical
support to the nation’s de-
fense. With more than 230 scientists, engineers and other
professionals in the area, the company occupies 85,000
square feet in this new three-story location, known as
Brier Corporate Center. Highlighting the event, which fo-
cused on the company’s legacy in San Bernardino and its
recruiting and nurturing of the next generation of missile
engineers, were remarks by US Rep. Joe Baca (D-CA),
43rd Congressional District; Jerry B. Agee, corporate vice
president and president of Northrop Grumman Mission
Systems; Frank Moore, sector vice president and general
manager of the Missile Defense Division for Northrop
Grumman Mission Systems; and Ben Overall, division di-
rector of the Missile Engineering Center for Northrop
Grumman Mission Systems. “We have a rich and historic
legacy in San Bernardino with the Intercontinental Ballis-
tic Missile (ICBM) program and we are moving forward
to develop the next generation of missile engineers and
scientists who will provide the skills needed to support a
broader customer base,” said Overall. The Missile Engi-
neering Center serves as a vital proving ground for missile
technology development and provides support to several
key government missile programs. The center’s flagship

Northrop Grumman
Dedicates New
Missile Engineering
Center
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of proven performance and reliability
in design and production.
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programs include the ICBM Minuteman IIT moderniza-
tion program where Northrop Grumman is the prime
contractor responsible for maintaining, sustaining and
modernizing the nation’s fleet of Minuteman III missiles;
and the Kinetic Energy Interceptor program — a critical
boost/ascent or midcourse-phase missile defense program
where Northrop Grumman is the prime contractor devel-
oping and testing this capability.

US Marine Corps
Awards Harris Corp.
$140 M in Orders

arris Corp. announced
that the US Marine
Corps has awarded the com-
pany orders totaling approxi-

mately $140 M for Falcon®
II AN/PRC-150(C) high fre-
quency (HF) radios and
AN/PRC-117F(C) multi-
band, multimission radios
(MBMMR). The orders
have been awarded under
two previously announced contracts. Harris will supply its
AN/PRC-150(C) manpack and AN/VRC-104(V) vehicular
systems as well as its AN/PRC-117(C) manpack and
AN/VRC-150(V) vehicular systems. The Falcon II software-
defined radio systems will allow the US Marine Corps to re-
place its legacy AN/PRC-104, AN/PRC-113 and AN/PSC-5
radios. “We are privileged to continue serving the US Marine
Corps and are honored that they have chosen to replace
their current radios with our Falcon II radio systems,” said
Dana Mehnert, vice president and general manager of US
Government Products, Harris RF Communications Divi-
sion. “Harris has emerged as a primary tactical communica-
tions supplier to the US Marine Corps with the MBMMR
and HF standardization programs.” The AN/PRC-150(C)
and AN/PRC-117F(C) radio systems will be used to upgrade
and replace the Marine Corps’ active duty and reserve com-
ponents” legacy tactical radio systems and also will be used
for other USMC programs such as: Target Location, Desig-
nation and Hand-Off System (TLDHS); Expeditionary
Fighting Vehicle (EFV); and Light Armored Vehicle-Com-
mand and Control (LAV-C2). The Harris AN/PRC-150(C) is
an advanced high frequency radio covering the 1.6 to 60
MHz frequency spectrum and its embedded communica-
tions security has been certified for transmission of US classi-
fied information. The AN/VRC-104(V)3 is a fully integrated,
vehicular communications system that includes the Harris
AN/PRC-150(C) tactical radio and a 150 W, high frequency
power amplifier. The Harris AN/PRC-117F(C) is an ad-
vanced multiband radio covering the entire 32 to 512 MHz
frequency spectrum. Its embedded COMSEC has NSA cer-
tification, ensuring compliance with secure US Government
Type-1 encryption algorithms. In addition, the radio is JITC
certified for operation over military standard satellites. The
AN/VRC-103(V) is a fully integrated, vehicular communica-
tions system that includes the Harris AN/PRC-117F(C) tac-
tical radio and the Harris AM-7588 multiband power ampli-
fier. This system also covers the entire 30 to 512 MHz fre-
quency range while offering 50 W transmit power and
on-the-move communications capabilities. H

for Radios
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Siemens The ZigBee™ Alliance,
the industry association

promoting the growth of a
global, open standard for

is Promoted

to ZigBee i cless control of devices,
Alliance has admitted Siemens at
the highest level of mem-

e bership — Promoter level.

As a result the company

joins BM Group, Ember

Corp., Freescale Semicon-
ductor Inc., Honeywell, Mitsubishi Electric, Motorola,
Philips, Samsung and Texas Instruments on the ZigBee
Alliance Board of Directors.

Recently, there has been tremendous momentum in
the ZigBee compliant platform supply ramp-up leading to
consumer product availability during 2006. And Siemens’
support and leadership commitment to the Alliance
comes on the heels of significant moves by several indus-
try giants — earlier this year Texas Instruments complet-
ed its acquisition of Chipcon and there was the comple-
tion of a joint effort by STMicroelectronics and Ember to
work together on ZigBee solutions.

“Siemens carefully investigated the various wireless
control options available on the market and selected Zig-
Bee because it offers a true, internationally recognized
standard that fits well into the product strategies of sever-
al of our business units,” said Walter Weigel, vice presi-
dent standardization and regulations of Siemens AG.
“Siemens has great experience and vast knowledge in the
field of automation that will also benefit ZigBee over the
coming years.”

Aerospace
Agreement is all
Greek to BAE
Systems

BAE Systems has signed
a partnership agree-
ment with Hellenic Aero-
space Industry SA (HAI) of
Greece, under which the
two companies will exam-
ine potential areas of co-
operation in both the
Greek domestic and export

INTERNATIONAL REPORT

lighted to enter into this strategic alliance with HAI, a
leading aerospace and defence company, and look forward
to a long-term relationship covering a wide range of de-
fence and aerospace technologies.”

T, Technical Research
Centre of Finland has
announced a new product
development technology
for the software industry,
which it claims can save up
to 70 per cent in the devel-
opment of new software
products. The method de-
veloped by the research
centre is an agile method
called Mobile-DI™ which is being introduced in several
Finnish and European companies.

Agile methods, which can make the product development
of embedded software and the features of the products more
efficient, are developed under VIT's leadership in a Euro-
pean project of nine countries and 22 organisations. In addi-
tion to VIT, Nokia Oyj, F-Secure Oyj and Hantro Products
Oy are involved in Finland. Applications of embedded sys-
tems include technology from telecommunications, automo-
tive and avionics industries as well as applications for house-
holds, which combine several technologies, such as electron-
ics, software and computer technology.

The most important factor in the new method is the origi-
nal way of thinking that cuts through the whole organisation,
and where agile values, principles and practice meet seam-
lessly. Enabling and supporting innovation throughout the
organisation is one agile principle, in support of which a
number of agile methods can be found. Profitability and con-
trollability also occupy a central role. The new methods en-
able a significantly more flexible and efficient product devel-
opment process, because methods allow making changes to
the software at each stage of the process.

Agility Shown in
Finnish RED
Breakthrough

Wavecom Acquires In a cash transaction that

will be valued up to a

markets. The new agree-

ment commits the two
companies to establishing a joint working group to exam-
ine potential partnership opportunities in a number of
business areas. These include electronic warfare systems,
Unmanned Aerial Vehicles (UAV) and associated tech-
nologies plus aerostructures and composite structure
manufacturing, etc.

In addition to becoming involved in the areas of prod-
uct development and manufacturing, HATI will also bene-
fit from BAE Systems’ knowledge and experience of logis-
tics support, network enabling capabilities plus aircraft
modification and upgrade.

Welcoming the agreement, Mike Mendoza, BAE Sys-
tems’ managing director for international partnerships,
commented, “Mutually beneficial partnerships are central
to BAE Systems global business philosophy. We are de-
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Sony Ericsson’s

M2M Business

maximum of €32.5 M,
Wavecom SA, a leader in

embedded wireless com-
munications platforms for
automotive, industrial (ma-
chine-to-machine) and mo-
bile professional applica-
tions, and Sony Ericsson
Mobile Communications
AB, have signed an agreement whereby Wavecom ac-
quires certain assets of Sony Ericsson’s M2M Communi-
cations Business Unit.

This business unit specializes in industrial and automo-
tive wireless solutions and includes the new GX64
GSM/GPRS product family, the GX47/48 GSM/GPRS
product family and the CM42/52 CDMA/1xRTT product
family, as well as the company’s global assets and activities
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in M2M research and development, marketing and sales.
However, the transaction does not include any assets or
activities related to Sony Ericsson’s mobile phones, acces-
sories, or PC card business, which will remain a part of
Sony Ericsson.

The combination of these two businesses offers numer-
ous synergies and benefits, specifically in scale and geo-
graphic presence. In particular, Sony Ericsson will bring
to Wavecom a solid customer base from the North Ameri-
can automotive and fleet management market that should
further reinforce Wavecom’s already diverse automotive
customer base in Europe.

European Initiative The European Commis-

sion is funding a €6.5
M, three-year programme
aimed at reducing the costs
and risks associated with
designing, prototyping and
manufacturing integrated
microsystems. Known as
INTEGRAMplus, this new
Framework 6 Integrated
Project will be coordinated
by the UK’s QinetiQ and draw on the complementary ex-
pertise and facilities of 10 partners from seven different

for Integrated
Microsystems

microwave multi-octave

INTERNATIONAL REPORT

European countries. The consortium comprises: Coventor
(France), CSEM (Switzerland), Epigem (UK), IMM
(Germany), IMT (Romania), ITE (Poland), Silex Mi-
crosystems (Sweden), University of Lancaster (UK) and
Yole Développement (France).

The project will adopt a multi-technology, multi-
domain approach, with a focus on integrating silicon-
based MEMS components, which provide smart function-
ality, with polymer backplanes and platforms that provide
additional functions, packaging and interfacing to the
macro-world. Three proof-of-concept demonstrator com-
ponents will be developed.

INTEGRAMplus builds on the successful Europrac-
tice project, INTEGRAM, also led by QinetiQ, which fo-
cused on silicon sensors and electronics. Its ultimate goal
is to stimulate take-up of micro and nanotechnologies
(MNT) by end users by providing flexible design and pro-
totyping services, based on standardised modules, with a
route to manufacture for highly integrated microsystems.

Therefore, this project, with its unique combination of
pan-European capabilities and supported by an extensive
network of supply chain partners, aims to provide the Euro-
pean industry with a world leading facility to stimulate take-
up and accelerate time-to-market of smart mixed technology
components and products. ‘Design for manufacturing’ prin-
ciples, based on state-of-the-art simulation tools, will be used
to reduce risk via virtual manufacturing design studies. W

microwave multi-octave

power dividers

directional couplers

Power Freq. I.L. Isolation ~ Amp. Freq. I. L. Coupling Dir.
Division = Range (dB) (dB) Bal. P/N Range (dB) Flatness (dB) VSWR P/N
(GHz) (dB) (GHz) min. (+dB)max. min. max.

2 1.0-27 2.0 15 0.5 PS2-51 0.5-20 035 0.75 23 1.20:1 CS*-02
2 4.0-27 1.0 18 0.5 PS2-50 0.8-22 035 1.00 22 1.20:1 CS*-02A
2 0.5-18 1.7 16 0.6 PS2-20 1.0-40 035 0.50 23 1.20:1 CS*-04
2 0.5-20 22 12 0.4 PS2-24 2.0-80 035 0.40 20 1.25:1 CS*-09
3 2.0-18 1.5 18 0.4 PS3-50 0.5-12.0 1.00 0.80 15 1.50:1 CS*-19
3 2.0-20 1.8 16 0.5 PS3-51 4.0-124 0.50 0.40 17 1.30:1 CS*-14
4 1.0-27 4.5 15 0.8 PS4-51 2-12 12-18 GHz
4 5.0-27 1.8 16 0.5 PS4-50 1.0-18.0 0.90 0.50 15 12 1.50:1 CS*-18
4 0.5-18 4.0 16 0.5 PS4-17 2.0-18.0 0.80 0.50 15 12 1.50:1 CS*-15
4 2.0-18 1.8 17 0.5 PS4-19 4-12 12-18 GHz
8 0.5-6 1.5 20 0.4 PS8-12 4.0-18.0 0.60 0.50 15 12 1.401 CS*-16
8 2.0-18 22 15 0.6 PS8-13 8.0-20.0 1.00 0.80 12 12 1.50:1 Ccs*-21
8 3.0-15 1.3 15 0.5 PS8-15

10 to 30 watts power handling.
SMA and Type N connectors available to 18 GHz.
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10 to 500 watts power handling depending on coupling and model number.

SMA and Type N connectors available to 18 GHz.
* Coupling Value: 3, 6, 8, 10, 13, 16, 20 dB.
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Silicon-on-Sapphire
Disrupts RF Switch
Market

n its latest Insight report,
“Silicon-on-Sapphire
Switches for Handsets: Stop-
gap or Disruptive Technolo-
gy?,” Strategy Analytics, the
research and consulting

company, evaluated CMOS
silicon-on-sapphire (SoS) RF
switches and found that SoS
has begun to disrupt estab-
lished approaches to trans-
mit-receive (T/R) switching in multi-mode, multi-band cellu-
lar handsets. Peregrine Semiconductor has shipped several
million CMOS SoS RF switches to customers for GPRS
handsets. Recently, the company released SP7T “HaRP” SoS
RF switches for dual-mode W-CDMA handsets, claiming
that these offer superior performance to GaAs PHEMT
switches. “After evaluating this technology, we have conclud-
ed that Peregrine’s SoS RF switches offer advantages that
could displace GaAs in dual-mode WCDMA handsets,” says
Asif Anwar, director of the Strategy Analytics GaAs service.
“However, GaAs vendors have already moved to address
PHEMT switch shortcomings with improved performance.
They have also developed switches with higher complexity,
not yet available in CMOS on SoS. These moves will limit
the penetration of CMOS SoS in applications now served by
PHEMT switches to a few design-wins at best.” “CMOS SoS
will continue to have its greatest success in displacing PIN
diodes in antenna switch modules,” adds Chris Taylor, direc-
tor of Strategy Analytics RF and Wireless Components
(RFWC) service. “The multiple PIN diodes required for
complex antenna switch modules (tri- and quad-band) draw
significant current. Peregrine has already demonstrated the

suitability of its technology for this application.”

COMMERCIAL MARKET

aged services” have burst onto the scene with a
vengeance. Managed services refer to the management
and operation of a wireless or wired network by a third
party. Managed services also can include third party host-
ing of media and end-user applications for transmission
over the same networks. Service operators are increasing-
ly turning to these third party vendors to run their net-
works and manage content for them as they themselves
focus on more core business areas such as customer re-
tention, advertising and non-technical business opera-
tions. The managed services component of the wireless
infrastructure business alone is forecast to have double-
digit growth over the next five years and is already a mul-
ti-billion dollar a year business. All of the major wireless
infrastructure equipment vendors have been quietly posi-
tioning themselves to participate heavily in the managed
services markets. A recent ABI Research market study on
the subject has placed Ericsson at the head of the man-
aged services for mobile wireless pack but Alcatel and
Lucent are both in the top five. A combined Alcatel and
Lucent managed services business would be as large as
Ericsson if not slightly larger, and certainly a powerhouse
in this growing and important market segment that could
hit the double-digit billion dollar level as early as 2012.
This could be the ace-in-the-hole that is prompting the
companies to take a new look at a possible merger.

Bluetooth Market

fter an explosive year of
growth in 2005 that has

to Exceed scen the Bluetooth market

. more than double, 2006

500 Million Radios |,s set to provide another
. healthy year of profits for

in 2006 Bluetooth vendors. In its
e ¢V study entitled “Blue-

Alcatel and Lucent:

Managed Services

he proposed merger of
Alcatel and Lucent
Technologies has been gen-

erating a great deal of
press. There are logical fits
to their respective busi-
nesses. Both are large play-
ers in the wireless and
wired infrastructure mar-
kets. On the wireless side,
Alcatel plays primarily in
the GSM family of technologies while Lucent reportedly
has over a 40 percent share of the CDMA2000 air inter-
faces. Alcatel and Lucent also have long histories on the
wireline side. Their businesses also complement each oth-
er regionally. All this potential synergy makes sense, but is
it the whole story? Is there something different now, oth-
er than financials that could be fueling this merger? The
wireless and wired infrastructure industries are in a peri-
od of transition and both aggressive price reductions and
improvements in the efficacy of the equipment have sub-
dued the long-term picture for hardware. Fortunately, a
new source of revenue has appeared for the major wire-
less and wired infrastructure equipment vendors: “man-

Could Be
Ace-in-the-Hole
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tooth: The Global Outlook,”

ABI Research concludes

that the market for Blue-
tooth radios will grow by 71 percent to a level just over 500
million radio shipments in 2006. Stuart Carlaw, principal an-
alyst, Wireless Connectivity, notes, “This growth will be at-
tributed to extremely robust attach rate gains in the cellular
handset market as well as a continuation of the explosive
growth in the headset market.” The report forecasts that the
market will grow at a compound annual rate of over 40 per-
cent between 2004 and 2011, and equipment shipments are
expected to break the one billion mark by 2009. Several new
applications for Bluetooth are likely to come to the fore in
the medium term; most notable among these is the gaming
market, which is likely to be spurred by the releases of the
Nintendo Revolution and Sony’s Playstation 3. Carlaw adds,
“The importance of the stereo headset cannot be discounted.
This product provides one half of a match made in heaven
with music-enabled cellular handsets. We expect this type of
product to drag Bluetooth into a myriad of other use cases
such as rear seat entertainment in the vehicle and the long-
awaited Bluetooth MP3 player.” The report comes at a criti-
cal time for Bluetooth as silicon providers and OEMs begin
to consider the inclusion of a UWB physical layer as the high
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data rate link for Bluetooth. Questions still remain as to
whether the battle of the UWB standards will have a serious
impact on uptake from a manufacturer’s perspective. Going
forward, however, Ultra Wide Bluetooth may well be the
most prolific application for UWB.

Providing the most comprehensive look at the Blue-
tooth market available today, “Bluetooth: The Global Out-
look — Devices, Semiconductors and Software” includes
extensive analysis of the equipment, semiconductor and
software markets. It forms part of ABI Research’s Short
Range Wireless Research Service.

Camera Phone Phones with the ability

to take images, both
still and video, have cap-
tured approximately 40
percent of the wireless
phone market, reports In-
Stat. Despite the product’s
popularity, many camera
phone users want higher
resolution, the ability to
use storage media and
many of the state-of-the-art features found in modern dig-
ital cameras, the high tech market research firm says.

Soon to Peak

COMMERCIAL MARKET

“These desires, plus the fact that many users already have
a high resolution digital camera, lead In-Stat to forecast
that the North American market for camera and cam-
corder phones will peak in 2007,” says Bill Hughes, In-
Stat analyst. In a companion report, In-Stat also found
that dissatisfaction with picture quality is only one factor
that is severely limiting sending or printing camera phone
images.

A recent report by In-Stat found the following:

® The vast majority of users in the survey also use a high
resolution digital camera in addition to their camera
phones. Only three percent of the respondents use their
phones as their only digital camera.

® Most survey respondents indicated that they take fewer
than 10 pictures with their camera phone each month.

e Fewer than two percent of respondents say they
will consider a camera phone with less than 1
megapixel, while more than 50 percent say they would
consider a handset with more than 2 megapixels of
resolution.

The report, “Multi-Megapixel Camera and Camcorder
Phones — The End of the Beginning,” covers the market
for wireless camera and camcorder phones. It contains
forecasts for camera and camcorder phone shipments and
revenues in North America through 2010. B
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INDUSTRY NEWS

M William Burton Mraz, 41, of
Newfields, NH, died suddenly on
March 29, 2006, as the result of an
automobile accident. Mraz was vice
president and co-owner of Ultra-
Source Inc., Hollis, NH, since 1997.
He was in charge of new business
development, inside sales, customer
. service and financial management.
He was co-developer of two patents
related to new techniques in build-
ing ceramic microchips. He was a member of the
American Society of Mechanical Engineers. He will be
remembered for his generosity, exuberance and love of
life. Donations in Mraz’s memory can be made to
Rockingham Land Trust-Newfields Conservation, 8
Center Street, Exeter, NH 03833.

i _
A William Burton Mraz

B Wenzel Associates Inc., Austin, TX, announced that
it has completed the purchase of substantially all the as-
sets of Vectron International Ltd.’s crystal manufactur-
ing operation in Whitby from Vectron International. Vec-
tron International, headquartered in Hudson, NH, main-
tains operating facilities and sales offices in North
America, Europe and Asia. Croven Crystals, Wenzel In-
ternational Inc., begins business in its Whitby, Ontario fa-
cility and continues more than 50 years of service provid-
ing precision quartz resonators to the communications,
aerospace, instrumentation and telemetry markets. The
new web site is on-line at www.crovencrystals.com.

M Laird Technologies, a designer and manufacturer of
electromagnetic interference (EMI) shielding materials,
thermal management products and wireless antenna solu-
tions, announced it acquired all assets of RecepTec LLC
and all outstanding shares of RecepTec GmbH for $89 M.
The purchase broadens Laird Technologies breadth of an-
tenna products for telematics applications. In related
news, Laird announced the company’s acquisition of An-
tenex Inc. Antenex designs and manufactures antennas
and accessory products primarily for the US market.

B Mimix Broadband Inc. announced that it has execut-
ed a definitive agreement to sell its GaAs foundry to Uni-
versal Semiconductor Technology Inc. (USTI), a high
technology investment company. As part of this agree-
ment, Mimix and USTI have also entered into a multi-
year GaAs wafer supply and non-compete agreement,
guaranteeing Mimix customers of continuous supply. In
June 2005 Mimix completed the purchase of substantially
all of the assets of Celeritek Inc., including the Santa
Clara, CA, GaAs foundry that Mimix has sold to USTL
USTI will provide Mimix with foundry services for multi-
ple processes including active GaAs MESFET, PHEMT
and HBT, as well as thin film silicon and ceramic circuit
components and substrates.
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B EMS Technologies Inc. announced the closing of the
sale of its Satellite Networks (SatNet) division to Advan-
tech Advanced Microwave Technologies Inc., Mon-
treal, Canada. EMS originally announced the signing of a
definitive agreement for the sale on December 22, 2005.
During the past couple of months, the two companies
have worked to obtain the necessary consents from key
suppliers and customers. Final terms of the sale were not
disclosed.

B Modelithics Inc. has been contracted by Micro-
Metrics Inc. to create new nonlinear models for its line of
high performance limiter diodes, including the MP7100,
7110 and 7120 series. The models will be valid for large
signal design allowing designers to better understand the
temperature and power dependency of the RF behavior
of these diodes for improved design. The models will ini-
tially be available in the Agilent Technologies Advanced
Design System design simulation software and later port-
ed to other simulators. Users of Modelithics Non-Linear
Diode Library will automatically receive the developed
models in a future release. Requests for the models along
with related RF data will also be made available from the
Modelithics and MicroMetrics web sites. In related news,
MicroMetrics announced the expansion of the company’s
epitaxial growth and coating services for the semiconduc-
tor fabrication market. The newly expanded Londonderry,
NH facility now includes seven Gemini Epi reactors. This
business unit supports the growing of three, four and five
inch silicon wafers and will soon be offering products to
meet the demands of the six inch market.

B QUALCOMM Inc. and China TechFaith Wireless
Communication Technology Ltd. announced plans
to found a new company to focus on the development
of application software for wireless devices. The new
company, TechFaith Software China Ltd. (TechSoft),
which will be based in Beijing and Hangzhou, China,
will be funded by QUALCOMM and TechFaith. Sub-
ject to the satisfaction of customary closing conditions,
as well as the achievement of performance milestones,
TechSoft will receive a total investment of cash and in-
kind contributions valued at up to US$35 M from
QUALCOMM and TechFaith.

B RFMD® announced an $80 M wafer fabrication facility
expansion. The planned expansion, located on the compa-
ny’s Greensboro, NC, campus, is expected to increase
RFMD’s wafer manufacturing capacity by approximately
40 percent from current levels — enabling continued
growth in wireless markets utilizing the company’s GaAs
HBT and GaAs PHEMT process technologies. The ex-
pansion is also expected to reduce REMD’s cost per wafer
and provide available capacity to increase internal produc-
tion of GaAs PHEMT.

B Rosenberger announced the formation of the new
business unit Wireless Terminal Components (WTC).
The new organization will offer a wide range of standard
products for various wireless applications, such as cellular
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and cordless phones, Bluetooth applications, wireless
LAN applications and data collecting terminals.

B Freescale Semiconductor is now expanding its India
operations with the acquisition of a 300,000 square foot
campus in Noida. The company plans to expand its pres-
ence to 1500 engineers in India over the next four years to
support the company’s global research and development
efforts.

B Peregrine Semiconductor Corp. announced the
opening of its third engineering design site, the New Eng-
land Design Center, adding technical resources to fuel
the company’s high growth momentum. Based in Nashua,
NH, a concentrated locality of RF, analog and mixed-sig-
nal expertise, the initial group is comprised of highly ex-
perienced RF/microwave design and product develop-
ment engineers with an average of 17 years experience.

B CoorsTek Inc., a technical ceramics supplier and man-
ufacturer of critical components for high technology mar-
kets, announced the expansion of its European presence
through the acquisition of VZS/Seagoe Advanced Ceram-
ics of Glenrothes, Fife. This acquisition enables a signifi-
cant expansion of localized manufacturing capabilities and
processing services.

M Linear Technology Corp., a supplier of high perfor-
mance analog integrated circuits, announced the opening
of its first European design center in Munich, Germany.
With the opening of the company’s 11th design center,
Linear’s Munich Design Center allows the company to
further expand its analog design resources at a location
that provides proximity to some of the company’s key Eu-
ropean customers.

B Tecdia Inc.’s San Jose, CA, sales office has moved to a
new location. The new contact information for all depart-
ments is Tecdia Inc., 2700 Augustine Drive, Suite 110,
Santa Clara, CA 95054 (408) 748-0100 or fax: (408) 748-
0111.

B RFMW Ltd. has moved to a new 4000 square foot facil-
ity located at 90 Great Oaks Blvd. #203, San Jose, CA
95119 (408) 414-1450, fax: (408) 414-1461. In the first
quarter 2006, RFMW has doubled the company’s sales
organization throughout the US, doubled employees in
customer service and doubled space at its new headquar-
ters in San Jose, CA, all to better service and focus on the
RF and microwave customer base in North America.
RFMW Ltd. is a specialized distributor that provides cus-
tomers and suppliers with focused distribution of RF and
microwave components as well as specialized component
engineering support. The company assists in replacement
of obsolete and hard to find RE/MW/MMW connectors,
passive components and semiconductors.

B PropheSi Technologies™ Inc., a provider of semicon-
ductor modules for high efficiency wireless infrastructure
power amplifiers, announced it has changed its name to
PulseWave RF™ and that it has successfully demonstrat-
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ed its digital multi-carrier power amplifier module, which
enables a digital power amplifier for use in wireless base
stations.

B TestMart announced an exclusive agreement with VXI
Technology, a designer and manufacturer of high density
modular test instruments and switching systems for both
electrical and mechanical test applications. The deal pro-
vides the US government and federal contractor market-
place with savings on select VXI Technology VXIBus,
VMIP™ SMIP™ VME™ and the new Ethernet-based
LXT products.

B Aeroflex and 7 layers announced a partnership on 3G
mobile handset conformance testing. The 7 layers test and
service facility in the UK will use Aeroflex’s 6401
AIME/CT conformance test system complete with inter-
system handover capability for its 3G handset testing re-
quirements. The partnership is the result of the long-
standing working relationship between the two companies
that goes back to the inception of 7 layers in the UK in
2001.

B Agilent Technologies Inc. announced an OEM
agreement with Protocol Analytics to distribute the
company’s SanAlytics software. SanAlytics is a post-
processing software that complements the Agilent
1735A Fibre Channel traffic-generation and protocol-
analysis solution. This combination of products will
help engineers accelerate the development of Fibre
Channel SAN equipment and speed troubleshooting
and debugging.

B Northrop Grumman Space Technology (NGST)
presented Mini-Systems Inc. (MSI) with two of its pres-
tigious “Gold” Supplier Awards. MST’s Thick and Thin
Film Divisions were both recognized for their high reli-
able product quality and reputable delivery. This is the
second in a row and third in four years. In order to
achieve “Gold” Supplier status, vendors to NGST must, at
a minimum, maintain 98 percent product quality and 95
percent on-time delivery. Mini-Systems’ excellent quality,
responsiveness and delivery performance exceeded the
expectations of NGST, making MSI 1 of 57, out of 1100
vendors, to receive this award.

B The South Florida Manufacturers Association selected
SV Microwave Inc., West Palm Beach, FL, for the Man-
ufacturer of the Year — Mid-sized Manufacturers award,
as embodying the right combination of innovative systems
and products, growth over the past two years, as well as
commitment to employees, quality, customers and the
community.

B Comarco Wireless Test Solutions announced that 7
layers, an internationally recognized certification compa-
ny, has completed testing of Comarco’s line of domestic
and international multi-technology RF scanners. 7 layers
certifies that Comarco’s scanners meet or exceed all spec-
ifications.

B Millennium Microwave Corp., Fruitland, MD, an-
nounced that the company has been awarded
AS9100:2004 and ISO 9001:2000 certification from Perry
Johnson Registrars.
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B TT electronics IRC Advanced Film Division has de-
veloped RoHS-compliant versions of its resistor products,
including the LR family of thick film current sense resis-
tors and the PFC series thin film precision resistors. The
company will also continue to produce the tin-lead termi-
nations of its products based on continuing customer de-
mand, especially in military electronic systems, which are
exempt from the RoHS compliance regulations.

CONTRACTS

B Micronetics Inc. announced that it received a fol-
low-on order of over $1 M for microwave subsystems
from a leading antenna manufacturer. The microwave
subsystems are part of a fully integrated antenna sys-
tem that receives airborne Direct Broadcast Satellite
(DBS) television signals and distributes them to an on-
board in-flight entertainment system. Micronetics ex-
pects to start delivering in the first quarter of FY 2007,
with a completion date expected early in the second
quarter.

W ABI, a global leader in business-to-business marketing
public relations, was selected by Dow-Key Microwave
and K&L Microwave to spearhead strategic marketing
and public relations campaigns for their respective mi-

crowave switch and filter businesses in North America,
Europe and China.

M Sirenza Microdevices announced it has been cho-
sen by Wavesat Inc., a Montreal-based desig