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Since 1985, Noise Com i
has been the technological 'r \\a N

leader in providing noise testi \

solutions to the world’s most
demanding customers. Whether
it's noise sources for noise figure
measurements, nolse diodes for built-in
testing and dithering, programmable noise
generators for BER measurements, or noise v
power ratio testers, we have a world of
solutions for your testing needs.

Let our global experience in noise help you.
Call for complete information about our off-the-shelf
products, custom engineered solutions or just call with
questions about noise and its applications.

Visit our web site at http://www.noisecom.com NOIS
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wirewound RF chip inductors
run circles around the competition

Higher Q Compared to non-wirewound chip coils, most
Coilcraft parts have Q factors that are 50% to 150% higher.

0402 (1005) .

| 0603 (1608) .

| 0805 (2012) o

1008 (2520)

1206 (3216)

’

Lower DCR Put as much as 3 times the current through
our chip inductors thanks to their low DC resistance.

Higher SRF Ceramic construction shifts SRFs to much
higher frequencies than multilayer or ferrite designs.

Tighter tolerance Precision manufacturing techniques let
us consistently produce parts with 2% inductance tolerance.
Our most popular values also come in 1% tolerance.

Better support From our engineer-friendly web site to our
global manufacturing capabilities, Coilcraft is

just plain easier to do business with. ORDgR YOUR
Visit us at www.coilcraft.com for technical F E
data, free samples, simulation models and more. SAMPLE

. 6
™
www.coilcraft.com 800/322-2645 Fax847/639-1469
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THE WORLD'S LARGEST SELECTION

2""1 ,o ,OGHZ from 99‘

Choose from over 550 standard off-the-shelf models from 2way and 3way to 48way; 0°, 90°, and

180°; 50 and 75 ohms covering 2kHz to 10GHz. Mini-Circuits will also supply your special needs and custom

designs such as wider bandwidths, higher isolation, lower insertion loss and phase matched ports...all at catal g
prices with rapid turnaround time. Case styles include surface mount, plug-in, flat pack, and coaxial connectorized
and custom case styles are no problem! Super-miniature and ultra-low profile surface mount units provide excellent
solutions in cellular communications, cable systems, and countless wireless applications. And all units come with a

1 year guarantee and skinny 4.5 sigma performance repeatability unit-to-unit and production run to production run.
Add fast delivery, unsurpassed applications support and value pricing, and the decision is easy. Call Mini-Circuits today!

Mini-Circuits...we’re redefining what VALUE is all about!



see us on the web
http://www.minicircuits.com

[JMini-Circuits @ .0

CIRCLE READER CARD

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 INTERNET htip://www.minicircuits.com
For quick access to product information see MINI-CIRCUITS CATALOG & WEB SITE » EEM « MICROWAVE PRODUCT DATA DIRECTORY » WWW.RFGLOBALNET.COM
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FEATURES

Featured Technologies:

Amplifiers

Mounting high-power flanged RF devices to multi-layer PCBs — Mounting of high-

power amplifiers to RF systems has traditionally been expensive, and real estate intensive. Not any more.
— By Kedaar Kale, Adam Loveridge

Test and Measurement Survey

40 The world of test and measurement — You use it everyday. Does your T&M equipment meet
your needs?

Test and Measurement
TO buy...or to lease...that is the question — Why leasing can be the most cost-effective way

to leverage and spread your test equipment funds.
— By Ken Pine

Cover Story:
Mobile Data
Managing the wireless Internet — Can a software platform for location-precise mobile data
management and wireless Internet services affect the wireless industry?
— By Geoff Hendrey

Tutorial:
Passives
- Advances in SAW technology — The latest in surface acoustic wave technology meets the
demands of miniaturization, dependability and economics.
— By Darrell L. Ash
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RFJ pmlamel |

S

March 2001



HIGH IP3 MIXERS

+30dBm IP3

510 2500MHz . 214%,

The popularity of wireless communication services is soaring, but when TYPICAL SPECIFICATIONS: P3 Isolation  Conv. Loss

) ) 1 h B ' P . Freq Midband (dB) Midband Price $ea
signal oyercrowdung creates |nterr_nodglat|oq distortion... Mnm Curcuqs has  pogel MHZ)  (@Bm) LR LA (dB) Qty. 1-24

the solu'tlon! Our full range of Ion dl§tonlon, high IP3 SYM mixers provide the SYM-18H 5.1800 30 45 40 5.75 16.85

muscle it takes to suppress noisy intermods and unwanted signals. At the SYM-15VH 10 -15 31 45 35 6.5 27.95
. . A ! SYM-25DHW 80-2500 30 37 33 6.4 24.95%

same time, these affordable surface mount solutions achieve low conversion SYM-14H 100-1370 30 36 30 65 14.95

loss and excellent L-R, L-! isolation. Developed for both analog and digital SYM-10DH 800-1000 31 45 29 7.6 17.80

Al 7 g SYM-22H 1500 -2200 30 33 38 56 18.75

use, applications include airphone, cellular and SYM-200H 1700-2000 32 35 34 6.7 14.95

cordless phones, radar, satelite, FM Broadcast,
ISM, PCS, and PCN. Achieve the high performance
your customers expect. Specify low loss, high IP3
SYM mixers from Mini-Circuits. It's the clear choice!

All models are surface mount and avaiable in tape and ree
LO=+17dBm except SYM- 15VH LO=+23dBm

o ACTUAL
&5) SIZE *SYM-25DHW: 1000 Quantity Price Only $6.45 Ea.
Mini-Circuits...we're redefining what VALUE is all about!

o = - = ®
Mini-Circuits 0
IRCLE READER SERVICE CARD

P.O.Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 For quick access to product information see MINI-CIRCUITS CATALOG & WEB SITE
N“'The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: http://www.minicircuits.com
-
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Daily coverage of breaking industry news from RF Design’s editors can be
found on www.rfdesign.com, along with Web versions of RF Design’s
monthly content. At www.TelecomClick.com you’ll find exclusive Web
content and features such as news analysis, expert commentary, online
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SPIRENT

Communications

Somewhere along the line
someone didn’t

test for something.

Fortunately, when testing wireless products, Spirent Communications
offers a complete line of solutions. Spirent test systems get your
next-generation wireless product through development faster and avoid costly
market failures once deployed. Our solutions allow you to evaluate wireless
handsets and terminals at all phases of design; from development to performance
analysis. We address the latest test requirements for the newest technologies,
including cdma2000, W-CDMA and EDGE. For more information on Spirent Spirent,

wireless test solutions go to www.spirentcom.com and click on TAS. ey ebReatcr
In Performance

Analysis Solutions.
1-800-927-2660
INFO/CARD 2 www.spirentcom.com
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(CA18-200 0.5-180 24 38
ICAN8-28 05-18.0 20 50
ICA018-204 0.5-18.0 25 40
CAD18-300 05-18.0 30 38
ICA18-33 05-180 27 50
ICA018-400 05-180 37 38
ICA018-403 05-180 35 5.0
CA018-504 05-180 40 50
ICA218-200 20-180 15 50
(CA218-206 20-180 17 50
(CA218-300 ?.0-18 3 50

50

50

50

BROUERNRENENN

Features/Options:

Removable SMA Connectors
Competitive Pricing

Compact Size

Quick Delivery

Alternate Gain/Noise/Power/VSWR
[evels if required

JCA

TECHNOLOGY

DELIVERY IN 2-4 WEEKS ARO

100 Via Pescador, Camarillo, CA 93012
(805) 4459888 Fax: (805) 987-6990
email: jca@jcatech.com
www.|catech.com
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RF editorial

A means to
an end

By Don Bishop
Editorial Director
don_bishop@intertec.com

When you're fascinated by RF, it’s
easy to get caught up in the use of RF
for its own sake.

For most other people, though, RF
is a means to an end. If one particular
use of RF can be replaced by some-
thing that gets the job done better,
that’s what happens. It might not hap-
pen right away because of the inertia
of regulation and an installed base of
hardware. But eventually, it happens.

What’s fortunate for us is that,
many times, the replacement for RF is

.. more RF.

Two key reasons for using RF in
the first place are bandwidth and
mobility.

Early use of wireless telegraphy for
transatlantic communications helped
to overcome the narrow bandwidth of
undersea cable. Communications
among ships and between ships and
shore stations underscored RF’s
mobility. Even so, radio carried a
large proportion of messages between
fixed points.

Transponders on earth-orbiting satel-
lites replaced undersea cable and ter-
restrial microwave for a time, offering
greater bandwidth at higher frequen-
cies. Undersea and terrestrial cable
made comebacks with optical fiber that
replaced many satellite RF links.

Early radio broadcasting only
served homes and businesses. There
were no car and portable radios. The
bandwidth offered by RF made it
attractive for delivering entertain-
ment, news and advertising.

With hardly anyone watching TV in
moving vehicles (we hope), there’s little
reason to use airwaves for TV broad-
casting. Television calls on RF almost
entirely for its bandwidth compared to
copper wire, the only other connection
medium that was available when tele-
vision began. Fiber to the home? Not
much, not yet. Even what replaces or

www.rfdesign.com

supplements VHF and UHF TV —cable
and satellite—uses RF.

Combine bandwidth and mobility,
and you’re talking 4G cellular.
Meanwhile, the somewhat-more-fancy
3G cellular can’t offer Internet capa-
bility to match that of wire-, fiber-
and satellite-connected Internet fea-
tures. When it comes to much of what
the Internet has to offer, consumers
seem willing to sacrifice the mobility
of cellular-style RF for the bandwidth
of alternatives.

Low-power RF (Bluetooth) com-
bines bandwidth and mobility, and it
adds connectivity convenience.
Stringing a few wires into a home or
business for telephone, television and
Internet isn’t so bad. But fishing
wires throughout a building for LANs
and computer-controlled appliances
can be difficult and expensive, if not
sometimes dangerous (read: asbestos).

Current news about the pace of
wireless communications growth
omits some of the optimism about cel-
lular and PCS that we’re used to
hearing. Motorola is closing its
Harvard, IL, handset manufacturing
operation. Ericsson is discontinuing
its own handset manufacturing in
favor of outsourcing. It seems that
consumers are happy with their hand-
sets, and they aren’t buying replace-
ments in the quantities that the man-
ufacturers were ready to supply.

Don'’t be too sad for wireless. It’s grow-
ing, just not as fast as it did yesterday.

In the meantime, other uses of RF
that take advantage of its bandwidth,
mobility and, in many applications,
its connectivity convenience, will con-
tinue to show demand for infrastruc-
ture and devices.

RF
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AMPS
CDMA
CDPD

Over 400

DCS1800
ECM
customers
EW L

GEO
GPRS

9,500 part

HFC
IFF

b
LMDS num erSO

LMR
MMDS
NPCS
9,000,000
PCS1900 4 4
RADAR
RFID
RLL °
solutions
TOMA
TETRA
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WCDMA
WLAN
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Creating RF and Microwave solutions since 1953.
What can we do for you?

WWAN

We Have A Part In Your Future

4895 Peoria Street

PLL Synthesizer Modules | Wideband RF Transformers | Couplers 1S09001 Certi fied

OUR K!
D , Col "
enver, Colorado 80239 EFT-YeY){[Te 3 Special Integrated Assemblies I Voltage Controlled Oscillators | Double Balanced Mlxersl
T 303.371.1560 EEUN]H

PROUDLY MADE IN THE USA (@™

Power Dividers/Combiners l 1Q Modulators/Demodulators

fax 303.371.0845
e-mail:sales @ vari-.com | Contact the Vari-L Sales Department for your special microwave and RF component assembly needs,
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ACPR ACPR Versus Power

™

Tl

IMD Versus Power

SeeThe
True Performance

Of Your
Power Amplifier.

ME7840A Power Amplifier Test System (PATS)
©2001 Anritsu Company Sales Offices: United States and Canada, I-800-ANRITSU, Europe 44(01582)433200,
Japan 81(03)3446-1111, Asia-Pacific 65-2822400, South America 55(21)527-6922, http://www.anritsu.com

Scorpion?..You Only Need One!

Anritsu is proud to introduce PATS, an
amazing turnkey RF Power Amplifier test
like no other on the market. Built upon
the Scorpion Vector Network Measurement
System (VNMS), PATS tames your toughest
measurement requirements with blazing
speed, unparalleled dynamic range and
ultimate accuracy.

With a single connection, see your
Power Amplifier’s:

+ ACPR

* IMD & PAE

+ Compression

* Harmonics

+ S-Parameters

The ME7840A is a complete system that
includes the following:

ME7840A Power Amplifier
‘+ Test System (PATS)
e s THE S LR ATy S
Scorpion Easy-to-Use
PA Navigator* ’ Easy-to-Customize
i Software
e e — 1
Scorpion | Fast Measurements &
‘ Ultimate Accuracy
— ¢
| PATS Test Set | Single Connection

[ Flexible Configuration ]

Whether you're involved with R&D or
manufacturing, you only need one PATS to
increase your throughput. For a demo,
call Anritsu at 1-800-ANRITSU or check
out our website. Then, you too, can see
your Power Amplifier’s true performance.
www.us.anritsu.com/adsmailers/pats.asp

/inritsu
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OFC Optical Fiber Communications
Conference/ Exhibit 2001 — Anaheim, CA -
Information: Tel. 202.416.1980; Fax
202.416.6100; e-mail: confserv@osa.org.
IP/SoC 2001 — Santa Clara, CA —
Information: Allen Wood. Tel. 770.937.1148;
e-mail: awood@cmp.com.
Wireless 2001 — Las Vegas —
Information: Tel. 202.785.CTIA.
The US Programme 2001 — Las Vegas —
Information: Jane Zweig, Herschel Shosteck
Associates, Ltd. Tel. 301.589.2259.
Fax 301.588.3311.
Web site: www.rttonline.com
IWCE — Las Vegas — Information:
Web site: www.iwceconexpo.com
Satellite 2001 — Washington — Information:
Phillips Business Information. Tel. 301.424.3338.

APRIL
9-13 Embedded Systems Conference 2001 —
San Francisco — Information: Tel. 415.278.5322

Global Summit 2001 — Orlando —
Information: Web site: www.tdma-edge.org

17-22

20-22

20-22

2324

28-30

28-30

303

RF courses

MAy

22-24 KEastec 2001 — West Springfield, MA —
Information: Tel. 800.733.4763.
International Microwave Symposium:
IEEE-MTTS — Phoenix —
Information: Web site:
www.nonlintec.com

JUNE
3-7 Supercomm — Atlanta — Information:
Web site: www.supercomm2001.com
5-7 Sensors Expo 2001 — Chicago —
Information: Tel. 203.882.1300 x 181.
Web site: www.sensorsexpo.com
68 2001 IEEE International Frequency Control
Symposium/ Exhibition — Seattle —
Information: Web site:
www.ieee-uffc.org/fc
WCA Annual Conference — Boston —
Information: Wireless Communication
Alliance (WCA). Tel. 202.452.7823.

AuGusT
13-17 IEEE-EMC Symposium — Montreal —

Information: Web site:
www.ieee.org.

22-24

24-27

ALEXANDER RESOURCES — 3G Wireless:
Promises and Realities — March 26-27, Phoenix.
Information: Jeff Stone, Alexander Resources,15851 N.
Dallas Pkwy, Addison,TX 75001; Tel. 972.818.8225;

Fax: 972.818.6366; e-mail: jstone@alexanderresources.com.

BESSER ASSOCIATES — 3G Made Simple — May 14;
RF and Wireless Made Simple — May 15-16; RF and
Wireless Made Simple II — May 17-18; Advanced
Wireless and Microwave Techniques — Feb. 12-16;
Bluetooth: Operation and Use — May 10-11; Mountain
View, CA. Information: Besser Associates, 201 San
Antonio Circle Building E, Suite 280, Mountain View, CA
94040; Tel. 650-949-3300; Fax: 650-949-4400;
e-mail: info@bessercourse.com;

Web site: www.bessercourse.com

GEORGIA INSTITUTE OF TECHNOLOGY —
Phased Array Antennas for Radar and Communications
— March 13-16, Atlanta. Information: Continuing
Education, Georgia Institute of Technology,
Tel. 404.385.3502;
e-mail: conted@gatech.edu;
Web site: www.conted.gatech.edu

R.A. WOOD ASSOCIATES — Introductory RF and
Microwaves — April 19-25; RF and Microwave Receiver
Design — April 19-20; RF Power Amplifiers, Classes A
Through SS: How the Circuits Operate, How to Design

14 www.rfdesign.com

Them, and When to Use Each — April 19-20, Baltimore,
MD. Information: R.A. Wood Associates,

1001 Broad St. Ste. 450, Utica, NY 13501;

Tel. 315.735.4217; Fax 315.735.4328;

e-mail: RAWood@rawood.com;

Web site: www.rawood.com

UCLA — CDMA Mobile Radio Design — March 12-15;
Radar Interferometry: Principles, Processing, and
Applications — March 19-23; Equalization Methods in
Communications — March 27-30; Wireless Data Systems
— March 29-30, Los Angeles.

Information: Information Systems and Technical
Management Short Courses.

Tel. 310.825.3344; e-mail: mhenness@unex.ucla.edu;
Web site: www.uclaextenstion.org/shortcourses

UNIVERSITY OF MISSOURI-FROLLA —
Grounding and Shielding Electronic Systems — March
20-21, Dallas, April 19, Columbus, OH; June 19-20,
Boston; August 8-9, Toronto.
Information: Web site: www.umr.edw/-conted>

UNIVERSITY OF WISCONSIN MIIL.WAUKEE —
Product Documentation Control/ Configuration
Management — March 21-23, Irvine, CA.
Information: Tel. 800.222.3623; Fax 800.399.4896;
Web site: www.uwm.edu/dept/ccee
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What You Want...

[Test and Measurement Equipment]

TestMart—your one-stop solution for test and Make TestMart work for you. Application or
measurement equipment—is leveraging the power of  availability issues? Visit our site or talk to TestMart’s
the Web. We help you make informed decisions that knowledgeable support and applications people.

put you in charge of buying the equipment you Contact them online, or by phone or fax.

need now. TestMart. There’s much more than meets the eye.

Convenient, reliable and fast. With complete specs,
product comparisons and timely delivery—24/7, you
save time and money with TestMart.

Real Answerts.]

_.~® Applications
Engineering

oo S @ Sourcing

Database "
® Secure Commerce

s Features

—

r‘ Tektronix Oscilloscopes, Digital:
300MHz 2.5GSa/s 2ch;
US List: $3 695

Tektronix Oscilloscope, Digital:
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Roger’s
rants

By Roger Lesser
Editor
roger_lesser@intertec.com

While watching the Super Bowl, I picked up a copy of the
New York Times and read an article about how e-mail is
becoming news itself. As I read it an imaginative commercial
for Budweiser beer was playing. (The alien dog)

Another ad that caught my eye had people exchanging visual
messages using cell phones. I thought, I'm not important
enough for someone to send me a wireless message, even
though I have the capability.

Coming into the office the next morning I read a report in
USA Today about the top Super Bowl ads. Then it struck me,
since when is this news? Then I reflected on the e-mail article,
why is use of e-mail news? Why is having mobile messaging
new or exciting?

I am as guilty as the New York Times and USA Today. Here
I am making news of these items by writing about them. I feel
like doing a Dennis Miller rant. But, I could be wrong. All I
need now is a message on my handset that says, “Wassssup?”

The lagging state of U.S. wireless — Another recent New
York Times article notes that the United States in lagging
behind Europe and Asia in wireless applications. U.S. OEMs
and service providers are letting Europe and Asia figure out
what will work and what won’t. The successful applications
will then be adopted in the United States. So, if the United
States OEMs are using overseas guinea pigs, does this mean
that our fellow wireless users overseas thought wireless
Internet was the only thing worthwhile? That visual message
exchanges is why one should buy a cellular phone? OK, I'm
being negative. On a positive note, when it comes to wireless
applications, we can chant, “We’re number 3.”

“W” and the state of the military — Being retired mili-
tary, I look at the current state of our Services as being in need
of a real influx of money and morale. I still keep in touch with
folks from my past military life. With George W. taking the
helm many in the military thought we might see this influx
come sooner than later. The impact for our industry would be
in avionics, ground and airborne communications. I've been
told that while more funds will be spent on the military, they
will target morale issues such as housing and pay. Don’t look
for any real improvement in the defense electronics sector. OK,
I'm being negative again. On the bright side, have you caught
Will Farrell’s impression of W. on Saturday Night Live? It’s
“impressedive.”

Paper cell phone? — Have you heard about the paper-based
cellular phone? It costs $15 and has one-hour of airtime. When
you use it up you throw it away. I wonder if it has messaging?

OpF~—-—
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Europe to surpass North
America in VoDSL

The worldwide market for voice over
DSL (VoDSL) will rise to more than
3 million gateway ports by 20086,
according to a report by Allied Business
Intelligence (ABI), Oyster Bay, NY.
This reflects a compound annual
growth rate (CAGR) of 95% from 1999.

The report, titled Voice Over DSL
SME Markets for Integrated Access
Devices and Voice Gateways, examines
the worldwide and regional markets for
VoDSL voice gateways and IADs from
1999-2006. Shipment figures, installed
base and average selling prices for
equipment are included.

In addition to a rise in VoDSL, the
report also finds that the world market
for VoDSL integrated access devices
(IADs) will rise to more than 2 million
by 2006. Although North America will
dominate in the initial deployments,
ABI said, the European market is set to
surpass North America by 2003.

VoDSL allows as many as 24 voice
lines from a single DSL line. The need
for high-speed data drives the technolo-
gy, but the voice adds the revenue for
the providers, ABI said.

FCC to allocate additional
spectrum for wireless

The Federal Communications
Commission (FCC) has adopted a Notice
of Proposed Rulemaking to investigate
the possible use of frequency bands
under 3 GHz to support the debut of
new advanced wireless services.

The proceeding will examine the types
of advanced mobile and fixed-communi-
cation services of the future. It will
include the technical characteristics of
such systems, and the spectrum require-
ments needed to support the introduction
of such services, including the amount of
spectrum needed and frequency bands
that could be used by such systems.

Also explored will be the possibility
of introducing new advanced mobile
and fixed services in frequency bands
currently used for cellular, broadband
Personal Communication Service
(PCS), and Specialized Mobile Radio
(SMR) services, as well as in five other
frequency bands: 1710-1755 MHz,
1755-1850 MHz, 2110-2150 MHz, 2160-
2165 MHz and 2500-2690 MHz.

The action by the FCC proposes to
allocate the 1710-1755 MHz band for
mobile and fixed services. It will also
advocate designation of advanced mobile
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and fixed service use of the 2110-2150
MHz and 2160-2165 MHz bands.

Bluetooth competition
grows increasingly fierce

The year 2000 saw a significant
amount of Bluetooth products launch
and ship. With this, competition has
grown increasingly fierce among semi-

conductor product developers.

Though critics of the technology claim
that Bluetooth promises too much and
delivers too little, a study by Frost and
Sullivan, London, predicts that global
shipments of Bluetooth-enabled products
will reach more than 11 million units in
2001, earning $2.5 billion in revenues.

The study shows that the hype sur-
rounding Bluetooth has raised consumer

& Support
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expectations, putting the pressure on
developers to deliver. This pressure, Frost
and Sullivan said, will drive companies to
get products out onto the market, and
ultimately cause greater delay in delivery.

Another factor in the slow develop-
ment in Bluetooth-enabled devices,
the study said, is developers’ discus-
sions of the second specification of the
standard, Bluetooth 2.0, before the
first generation has had a chance to
hit the market.

The drive behind the technology,
however, continues to grow, and
Bluetooth-enabled products are debut-
ing despite lack of compliance with the
first standard, Bluetooth 1.1.

CrossLink partner program
expanded

Crossbow Technologies, San Jose,
CA, has expanded its CrossLink
Partners Program to include leading
sensor, hardware, software and appli-
cations developers including Analog
Devices, Arthur D. Little and Emation.

Crossbow founded the CrossLink
Partners Program in summer 2000 to help
build reliable, interoperable data acquisi-
tion and industrial control applications
based on the Bluetooth wireless standard.

Companies working with Crossbow
use the company’s CrossNet wireless
sensor architecture to develop remote
data acquisition, overlay monitoring,
security, compliance, actuation, data
broadcast and logging, environmental
facilities mapping, machine performance
monitoring, and other applications.

WLAN equipment market to
reach $3 billion in 2002

After several up-and-down years, the
wireless local area network (WLAN)
market gained acceptance as a legiti-
mate enterprise technology in 2000 and
is becoming a profitable opportunity for
electronic equipment manufacturers,
according to a report by Cahners In-
Stat Group, Scottsdale, AZ.

The report predicts that the WLAN
equipment market, including NICs,
access points and bridges, will grow from
$624 million in 1999 to $3 billion in 2002.

The release of IEEE 802.11b stan-
dard products in late 1999 and 2000
from several prominent network equip-
ment and wireless vendors drove
WLAN gear into wider acceptance, In-
Stat said. The market will continue to
to thrive as vendors unveil new prod-
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ucts with higher speeds, increased
interoperability and lower prices.

WLAN technology sales are driven by
an organization’s desire to give employees
greater mobility, In-Stat said. Wireless
NICs have fallen to under $200, but are
still more expensive than wired fast ether-
net NICs priced at about $45. So, the need
for mobility must be high for companies to
invest in WLAN technology.

FCC may remove

wireless cap

The government plans to consider rid-
ding of or relaxing a cap on how much
airwave space a single wireless company
can own in a market, according to an
article by the Associated Press (AP).

The FCC is taking into account com-
petitive changes in the wireless industry,
the AP said, and whether its rules could
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Recruiting site
links telecom

industry,

professionals

- Mobile Telecoms’ Web site
. is a link between telecommu
nications organizations and
telecom professionals. It is
comprised of recruiting spe
ialists with experience in
every aspect of the telecom
unications industry and

ide telecom vacancies i
every area possible. Features
of the Web site include:

® Vacancies

¢ Applicant forms
® Search options

¢ CV builder

¢ CV guide

® CV example

¢ Interview advice
® E-mail notification
e Hot news

¢ Glossary

e Useful links

Visitors to the site can
search employment opportu-
nities by industry organiza-
tion or by job category. The
site also notifies visitors of
which job types are in high
demand in the telecommuni-
cations industry.

www.mobiletelecoms.com
#

)

be hindering the growth of new services
such as high-speed Internet access.

The FCC presently limits the amount
of airwave space one operator owns in a
geographic area. Given changes in the
market, however, the FCC is consider-
ing lifting the cap and allowing compa-
nies to provide advanced services that
require more frequencies.

The government has already started
looking into ways to free up crowded
airwaves for next-generation mobile
services, the AP said, but the process is
expected to take several months.

Lifting the cap or relaxing the wire-
less limits will enable companies to
offer new options and stay competitive
in the meantime.
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Japan’s Web phones

could start U.S. trend

A fifth of Japan’s population uses
Net phones to chat, play games, read
news, check stocks and search for
local entertainment, according to an
article by the Associated Press (AP).
With a recent industry push overseas,
this Web phone craze could make its
way to the United States.

Led by NTT DoCoMo, the Japanese
wireless Web industry is going global
with exported services rather than
manufactured products such as cars
and electronics.

NTT DoCoMo is buying a 16% stake in
AT&T’s mobile phone unit for $9.8 billion,
according to the AP, with hopes of expand-
ing its i-mode business and mobile ser-
vices to the United States. The company
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has also bought a $100 million stake in the
Japan unit of America Online to develog
AOL services for the international market.
Net phones have an overwhelming
presence in Japan, where only a third o
homes have computers, but one half o
the population owns a cell phone. More¢
than one half of American homes have
PCs, however, lessening the need for peo
ple to find alternative ways to get online.
NTT DoCoMo intends to tap into the
American market by providing a strate
gy that meets Americans’ needs, how-
ever, and, according to the AP, says
that i-mode can succeed in the Unitec
States as long as information and ser-
vices are adapted to American tastes.

Home control networking to
reach $3 billion by 2005

The home control networking sys-
tems market is undergoing a transitior
from closed-loop products to open, IP-
aware products.

The result, according to a study by
Allied Business Intelligence (ABI)
Oyster Bay, NY, is that the U.S. home
automation and controls equipment
market is expected to grow from $1.1
billion in 1999 to $3 billion in 2005.

The report, titled Home Automation
Systems and IP-Based Control, cited
three factors contributing to the real-
ization of the industry’s true potential.

First, the Internet is the leading cat-
alyst to a change in both systems
designs and business models. IP-aware
home control systems not only provide
greater value to consumers, but alsc
represent a means for service providers
and appliance vendors to create new
revenue streams.

Second, the immense interest in high-
speed home networks is spilling over intc
control-oriented applications and ser-
vices. Key players are looking to enable a
more complete vision of the intelligent
home that extends beyond high-speed
data and entertainment networks.

Lastly, there has been a renewed effort
to develop and improve technologies for
home control applications. New control
networking protocols promise to enable
more reliable, lower cost products.

ABI does, however, caution that
obstacles are ahead. According to the
report, the impact of these technologies
will not be materially felt until 2002.
The industry must also still look to con-
verge on a single standard.
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BUSINESS BRIEFS

Embedded Wireless Devices,
Panasonic team in Bluetooth
development — Embedded Wireless
Devices, Pleasanton, CA, and
Panasonic, Japan, announce that
they are co-developing a Bluetooth-
enabled cordless telephony reference
design that will allow OEMs to quickly
develop wireless single- and multiline,
multihandset telephony systems for
residential and small office use.

Agere Systems’ RF module
achieves Bluetooth qualification
— Lucent Microelectronics spinoff
Agere Systems, Allentown, PA,
announces Bluetooth qualification
for its single-component radio fre-
quency subsystem. The qualifica-
tion will enable faster time-to-mar-
ket for Agere customers that manu-
facture end products such as cellu-
lar phones, PDAs, PCs, and digital
cameras.

Nokia, Shanxi Mobile to
expand GSM in China — Nokia,
New York, has agreed to expand
Shanxi Mobile Communications’
GSM 900 network in China. Nokia
will install and supply GSM 900
expansion to increase the mobile
network capacity by about 230,000
subscribers in the Taiyuan City
area in northern China.

Qualcomm to license CDMA
technology to Matsushita Elec-
tronic — Qualcomm, San Diego,
has granted Matsushita Electronic
Components, Japan, a worldwide
license for Qualcomm’s CDMA tech-
nology and patents. Qualcomm will
receive royalties from the pact.

GigaAnt, Mobilsys collaborate
on antenna solutions — GigaAnt
will be supplying Mobilsys with sev-
eral types of antennas for Bluetooth
and GSM. Intensive development
work is underway between the com-
panies to ensure the function and

www.rfdesign.com

launch of products for the mobile
Internet.

Repeater Technologies’ Office-
Cell receives FCC certification —
The FCC has granted type acceptance
to Miami-based Repeater Technolo-
gies’ 850 MHz and 1.9 GHz OfficeCell
fiber optic distributed antenna sys-
tems for in-building wireless cover-
age. OfficeCell uses single-mode fiber
to distribute RF energy throughout
most types of structures.

Monitor Products acquires
Quartztek — Monitor Products,
Oceanside, CA, has signed a letter of
intent to acquire Quartztek, Phoenix,
AZ. Terms of the transaction have not
been disclosed.

Merrimac’s Microwave Product
Group receives ISO 9001 certifi-
cation — Merrimac Industries, West
Caldwell, NJ, announces that Factory
Mutual Research has awarded the
ISO 9001 Certification to Merrimac
Industries’ RF/Microwave Products
Group manufacturing facility. The
certification verifies that the group
complies with the internationally rec-
ognized standard for quality systems
and the model for quality assurance
in design, development, production,
installation, and servicing.

Motorola Semiconductor, Surf
Communication Solutions team
— Surf Communication Solutions,
Maynard, MA, and Motorola
Semiconductor, Austin, TX, announce
an agreement to provide bundled sili-
con and software solutions targeted
to the high-growth telecommunica-
tions access market. The agreement
is intended to provide OEMs with the
most advanced universal port solu-
tion available for converged packet
voice, packet fax, V.9x modems and
high-speed data services.
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RF amplitiers

Mounting high-
power flanged
RF devices to
multi-layer PCBs

Mounting of high-power
amplifiers to RF systems

has traditionally been expensive,
and real estate intensive.

Not any more.

By Kedaar Kale and
Adam Loveridge

Conventional mounting techniques are expensive
when power amplifiers (PAs) or other high-
power flanged RF devices are mounted to printed
circuit boards (PCBs). In traditional techniques,
the devices are usually mounted on a single-layer
board. This board
is then mounted
onto a metal carri-
er, which acts as a
heat sink and a
ground reference
for the RF signal.
This metal carrier
must occupy a
large area so that
good continuity and
heat sinking can be

(2} Side View

Fixing bolts ensure
continuity to base

\‘"\.
~—
-—e

RF device
Buse metal carr

(b) Top View

obtained.
While this method
works well, it

requires a lot of
board real estate
and hardware.
There is now an
improved method for
mounting high-
power devices that
occupies less area
and gives better
ground continuity.

Substrate (usually RT'DuroidO )
with slot for RF device cut in 1t

Figure 1. Conventional mounting techniques.

Conventional mounting technique
Figure 1 shows two views of the conventional
mounting technique. Figure 1(a) shows the side
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view of the RF device mounted within a cut-out i
the PCB. Bolts are used to fix both the device an
the PCB to the base metal carrier. To ensure goo:
heat conduction and ground continuity, the bas
metal carrier is sizeable compared to the R)
device itself, than would otherwise be present in
multilayer board. With the desire for smalle:
lighter circuits in modern RF equipment, this is
distinct disadvantage.

Figure 1(b) shows the top view of the arrange
ment. It becomes clear that the RF device is place
within a cut-out in the PCB material (usuall
RT/Duroid or similar low-loss RF material). Th
screws are shown indicating the fixing of the uppe
dielectric to the base metal carrier below. Whe
this process is finalized, the area used is substar
tial in relation to the size of the device.

The new method presented here reduces the siz
of the overall circuit by incorporating heat sinkin
into the PCB. It also overcomes the discontinuity i
the RF ground plane.

Layers and dielectrics

Figure 2 shows the construction of a board mad
using the new technique. Multilayer PCB design
are described in terms of copper plane constructio
layers. For the example described here, layer 1 i

RF (copper clad)
laminate wath cut-out

No flow prepreg with
cut-out

Laminate

Figure 2. Expanded diagram of layers in new technique.

the RF signal layer, layer 2 is the RF signal groun
layer 3 is the ground for the PA device, and layer
is another RF signal layer.

Between these layers are the differer
dielectrics used for the construction of the mult
layer PCB. In this example, a RF laminate he
been used for good RF performance within circu
elements around the device. Reduced flow diele
tric (usually called no-flow pre-preg) is below thi
It has a high glass transition temperature 1
restrict its flowing during the bonding proces
required for assembly of the PCB. However,
does flow somewhat in processing.
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THE GLOBAL SOLUTION...
AND BEYOND!
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10MHz to 7GHz AMPLIFIERS .> 997

From amateur radio to cellular to satelite applications,  SPECIFICATIONS

o 5 G Max. R Pnc
with medium output power up to 17dBm, BN Al T Pogt ey b
Mini-Circuits versatile ZJL and ZKL connectorized — Modei (MHz)  (dB) (xdB) (dBm) NF(dB) IP3{dBm) KmA;® (1-9)
amplifiers offer the broad range of choices zise 20-5000 9.0 1055 150 85 320 80 129.95

i H i i ZJIL-7G 20-7000 100 1.0 8.0 5.0 24.0 50 99.95
designers demand for achieving high system 772 20700 00 190 22 20 %02 75 12095
performance goals. Ultra-wideband models zj-6c  20-6000 130 16 90 45 240 50 114.95

: R i ZJL-4HG 20-4000 170 £15 15.0 4.5 30.5 75 129.95
deliver gain ranging from 9 to 40dB and IP3 A 20'3000. 190,422« ‘B0 e AEN (il

up to +32dBm. But beyond the performance ZKL-2R7 102700 240 207 130 50 300 120 149.95
and reliability built into these miniature 12V amplifiers lies zkiors 102500 300 =15 150 50 310 120 149.95

| ZKL-2 10-2000 335 1.0 150 4.0 31.0 120 149.95
%noltlherlmp?ortefmt featqre the low price...from only $99.95! T, ks MR s SHARR R we S e
all now for fast delivery. NOTES
Rty 4 1.Typical at 1dB compression
Mini-Circuits...we're redefining what VALUE is all about! 2. ZKL dynamic range specifid at 1GHz.

3. Allunits at 12V DC

[JMini-Circuits R

At i CISCLE READER SERVICE CARD
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www.minicircuits.com

For quick access to product information see MINI-CIRCUITS CATALOG & WEB SITE « EEM « MICROWAVE PRODUCT DATA DIRECTORY « WWW.RFGLOBALNET.COM
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Device placed in this cavity

RF Laminate

No Flow Prepreg

’ . '

' i

Laminate

RF Signal layer (layer 1)

RF Signal Ground (layer 2)

Device Ground (layer 3)

RF Signal Layer (layer 4)

Figure 3. Side view cross-section of the multilayer technique.

RF track width
increased

RF device

RF signal layer

RF signal ground

Device ground

Al

Side View X-section

RF signal ground removed

Top View

Figure 4. A solution to ground discontinuity.

The no-flow pre-preg should be kep
as thin as possible to prevent bulging
of the pre-preg into the cavity wher
the multilayer board is finally pressec
and bonded together. As a guideline
100 mm would be the maximum thick
ness. The height of the RF laminat«
can be adjusted so that the overal
thickness of the first two layers anc
first two dielectrics is the same as the
overall height of the device being
placed in the cavity.

Assembly

Figure 3 shows the exploded dia
gram view of the dielectrics used in the
multilayer PCB described above. First
a cut-out is made for the device in th
top RF dielectric and in the no-flow pre
preg. These two dielectrics are the:
bonded together. Next, this sub-assem
bly is bonded to the lower RF dielectric
Though the pre-preg is no-flow, durin;
construction some flowing of the dielec
tric may occur under the heat and pres
sure required for the bonding process
This will cause some bulging of no-flov

These are
the highest reliability,
lowest failure rate resistors

on the planet (and far beyond).

When resistor failure
is simply not an option,
you need the world's
highest reliability
resistors. That means
State of the Art {SOTA),
and nothing less.

0

State of the Art, Inc.
The keliable Resistors

2470 Fox Hill Rood, State (ollege, PA 16803 1797
Call Toll Free: 1-800-458-3401 Fox: 814-355-2714

For launch vehicles
and satellites, SOTA
provides resistor tech-
nology and quality you
can count on. Including
unsurpassed estab-
lished reliability failure
levels for MIL-PRF-
55342 chip resistors,

email sales@resistor.com
On the Web: www.resistor.com

which include “S"” level
(0.001% per 1,000
hours) and “T" level
(space level)! Plus an
exclusive MIL-PRF-914
surface mount network
qualification. For
details, just call or visit
us on the web.
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RF Design cannot exist
“without the help of you
Sharing design informa-
tiop with your felow
readers. Writing an arti-
cle for a worldwide publi-
catiom such as' RE Design

can help advance your
professional standing
increase your professional
networ koot Colieaques and
bring attention from pos-
sible new employers

Please €-mail our Technology
Editor at
ernest worthman@intertec.con:
for more information.
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TRILITHIC

WIRELESS DIVISION

PERFORMANEE

Precision Technology

Trilithic's rugged, high performance 50 ahm, miniature, 2-wait, DC to 3GHz
RF Rotary Step Attenuators feature @xcellent repeatability and long switch life

® DC to 3GHz.

¢ Single rotor models: 1 dBin 0.1 dB steps, 10 dB in 1 dB steps, 100 dB in 10 dB steps.
® Dual rotor models: 11 dB in 0.1 dB steps, 110 dB in 1 dB steps.
* Bench Mount models: 11 dB in 0.1 dB steps, 110 dB in 1 dB steps,

and 111 dB in 0.1 dB steps.

e Choice of SMA, N, or BNC connectors.
e Available for immediate delivery. ® Custom designs available.

Trilithic's focus: serious technology for serious engineers.

For Powerful Solutions, call Trilithic and ask for more information on 1701.

TRILITHIC
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9202 E. 33rd Street, Indianapolis, IN 46235 USA ¢ 800.344.2412 ¢+ 317.895.3600 -« fax 317.895.3612
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pre-preg into the cavity. In some cases,

beesees o - Layer 2
Layer 3

this may not be a concern as the device

may fit loosely in the cavity. In most
cases, however, an alternative
approach can be taken.

No cut-outs are made before the con-
struction of the PCB. Any excess flow
(e.g. from the pre-preg) will then be to
the outside walls of the PCB, which can

Layer 4

V\ Heat sinking

be cleaned up without much difficulty.

L\ LNV K@ 5 | B DN\ Voltronics

J Series
Chip
Trimmer
Capacitors

Any model,
up to
50,000 pieces...
Stock to 4
weeks!

* Stability of +/-1%
¢ Usable to over 1 GHz

¢ Designed for reliable
vacuum pickup

* Capacitance ranges
from 0.4 - to 40 pF

Actual Size €@ '$

The J Series delivers unexcelled stability for
demanding applications, from wireless base
stations to CATV amplifiers, cordless phones to
pagers, heart monitors to wireless microphones.

To get all of the details, visit our web site at
www.voltronicscorp.com.

The Trimmer Capacitor Company

Voltronics %

INTERNATIONAL CORPORATION

100 Ford Road = Denville, NJ 07834
973.586.8585 = FAX : 973.586.3404
e-mail: info@voltronicscorp.com
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Figure 5. X-section view showing RF device with solved ground continuity problem.

The cavity for the RF device is manu-
factured by z-plane drilling (mechani-
cally or by laser drill - laser drilling is
more accurate but the most expensive)
Even though z-plane drilling is costly
the cost is justified by being able to gc
down to any layer. And, it prevents
layer-3 copper (or any other layer being
drilled down to) from being broken by ¢
mechanical drill bit.

Layer 1 to 4 vias can be drilled anc
plated next. This process plates the
cavity and provides a low-impedance
connection between the signal grounc
and the device ground, which aids the
connection due to adjacent vias and the
capacitive effect between the grounc
planes. Additional layers can now b«
added to the build as required.

Heat extraction

Two possible methods exist to take
the heat away from the device:

1. The device ground layer is used
ideally deposited with more copper.

2. Through-holes are drilled anc
plated through the cavity to the botton
of the board, where suitable heat sink
ing can be attached or mounted. Thi
includes the possibility of mounting th
board directly to a metal box, which ca
act as the heat sink.

In both cases, plated through-hole
would be required for the device'
mounting bolts.

A solution for thickness

If the no-flow pre-preg presents .
significant thickness, then a disconti
nuity in the RF signal ground ca:
occur for the RF signal track leadin,
into the RF device. The ratio of th
width of the track to the dielectri
thickness needs to be kept constant
This is done by removing the RF sig
nal ground adjacent to the device, an:
increasing the RF track width in thi
area accordingly (as shown in Figur
4). This reduces the discontinuity i
the RF ground for the tracking
Figure 4 also shows a step in th
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Will those who paid too much for their
spectrum analyzers please stand up.

It never pays to pay too much. Especially true in LMDS
and broadband wireless measurement.

If customers won't spend more unless they get
more, why should you? That's why Anritsu’s new
40GHz MS2668C spectrum analyzer makes sense in
this cost conscious environment.

The MS2668C comes with the high S/N ratios
and superior distortion characteristics you need.
Versatility for a range of applications; development,

World ¥
G4
MS2668-Series Spectrum Analyzers

: Better value z

is no laughing matter.

o Narrow resolution bandwidths.

o 10Hz resolution bandwidth.

o High-speed time domain sweep.

o Trigger/gate circuit.

o AM/FM demodulation w/speaker.

e Centronics interface. P OF

o Sweep signal generator. ,,v"' '
— '
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manufacturing and field operations. A compact,
lightweight design with Anritsu’s 30 years’ expertise
and durability built-in. And a price that makes the
MS2668C as easy on the budget as it is on your back.
Simply no other analyzer does the job better for less.

This time, the joke’s on them. Demand the highest
performance for the lowest cost— the MS266X-series
spectrum analyzers from Anritsu. Call 1-800-ANRITSU
\, Orvisit www.us.anritsu.com today.

/nritsu




Figure 6. Layer 1 plan view,

width, which in itself may cause
unwanted effects (e.g. reflection).
Figure 5 shows the completed assem-
bly, which solves the ground disconti-
nuity problem.

Figures 6 through 9 are a series of dia-
grams showing the layer-by-layer plan
views of each part of the new method’s
construction of a multilayer PCB.

Figure 6 shows layer 1 with the
device clearly visible and the tracking
to the device shown. The track has
been widened near the pins of the
device to overcome the ground disconti-
nuity effect discussed in section 5.

Figure 7 shows layer 2, the RF sig-

Figure 7. Layer 2 plan view.

nal ground, in which the via holes
can be seen clearly and the cut-out
for the cavity can be seen.

Figure 8 shows layer 3, the device’s
ground layer. Once again, the via
holes can be seen clearly and the bolt
holes for the mounting of the RF
device. The via holes are placed in sev-
eral locations around the device for
good connection between the RF signal
ground and the device ground.

Figure 9 shows the final layer of the
construction - layer 4 - which is anoth-
er RF signal layer. The via holes pass-
ing through this layer are, of course,
isolated from any signal tracking on

this layer to prevent shorting of the
tracking (note that figures 8 and ¢
appear identical. However, there ar¢
slight differences in the model).

Conclusion

A new technique for mounting high
power flanged RF devices has been pre
sented. The technique improves on the
conventional method for mounting thes:
devices by making use of a multilaye
construction of PCB. This improve:
ground continuity, reduces the area o
board used and gives integrated hea
sinking. In addition, possible difficultie
with regard to discontinuity of th:

See this 4 layer RF PCB designed in one hour!
CD VldeOS and tutOfIaIS ava|lab|e . Autochecking all Comp]ex geometries

Are You STILL Using That Legacy Design System?

CAD Design Software's RF Designer Suite is a
Complete Intelligent Wireless Layout System.

» Speeds design of RF/Microwave /Wireless PCBs
+ Fully automated part creation and editing
* DRC with no limits
« Automate the creation of complex components:
* Dividers
» Couplers and Lange couplers
 Radial inductors, radial stubs
» Auto net tuning with accordions or trombones
* Built-in Signal Analysis:
* RLC, length, delay, impedance
* Voltage drops

» Advanced ground plane creation, individual

airgap control and optional thermal reliefs

+ Path tuning for Phased Array Antennas

( I)S CAD DESIGN SOFTWARE s i i
> 3211 Scott Blvd., Suite #103 , Santa Clara, CA 95054 Links to A_g”ent.ADS’ etc.
1-877-CAD-USER - www.cad-design.com + For use with Windows 9x / 2000
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Transistors

Get the Power You Need Now.

Designed for DCS base station applications in the
frequency band 1.805 to 1.880, the UltraRF™
UPF18060 is a 26V broadband RF power n-channel
enhancement-mode lateral DMOS, rated for a mini-
mum output power of 60W. It's ideal for CDMA,
TDMA, GSM and multi-carrier power amplifiers in
class A or AB operation

Best of all, it's available now. With a standard turn-
around time of only two weeks, you can get all the
power you need— all at a very competitive price

Drop-in Simplicity.

The UPF18060 was designed to drop In to your
existing design with no matching changes, so you
can benefit from its rugded performance with no
hidden cost. It's internally matched for repeatable
manufacturing, and an all gold metal system offers
the highest rellability. The UFP18060 also offers the
high linearity required for the latest air interface
standards, and high gain for simplified amplifier
design and more effictent operation

No Waiting — Immediate delivery of
Industry Standard Discrete RF Power

Don‘t Wait.
Call today. We'll rush you
a brochure and technical
datasheet that give you
all the details on the
UPF18060, one of a com-
plete range of high power
LDMOS internally matched
RF power transistors

Call UltraRF Advance
Technical Sales in the U.5.
at:
1-877-206-5657 Toll-Free
1-408-745-5700
email info@ultrarf.com
or visit www.ultrarf.com

Or contact your local
UltraRF representative
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True strength surpasses mere muscle.

Bulking up a business involves repetition —
repeatedly proving you can handle an incredible
workload with ease. At RFMD, we routinely
master weighty problems like integrated
function, power consumption, limited board

space and complex design.

Our reputation as an industry heavyweight
is built on proven performance, quality

and innovation.

Trust the company you can rely on to deliver the
components you can depend on —
turn to RFMD.

We'll never let you down.

STRENGTH - it sets us apart.

RFO

MICRO-DEVICES

Proprietary, State-Of-The-Art
RF Integrated Circuitss¥

7628 Thorndike Road
Greensboro, NC 27409-9421

Phone 336.664.1233
Fax 336.931.7454
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Figure 8. Layer 3 plan view.

grounding near the component's pins
have been overcome by the use of a larg-
er track width. The use of accurate
mechanical drilling, or preferably z-
plane laser drilling, has been recom-
mended to prevent damage occurring to
layers during the construction process.

RF

38

Figure 9. Layer 4 plan view.
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Fixed Attenuators

From low cost, in-line pads and termina-
tions to high performance custom designs,
JFW has the solutions to your attenuation
needs. Applications inciude cell site instal-
lation, base station design, laboratory test-
ing, and instrument protection. For more
information, please contact us or visit the
Fixed Attenuator and Termination sections
on our web site at
www.jfwindustries.com/fixed.html and
www jfwindustries.com/terminations,html|

Models are available with the
following feature:
* 50 and 75 ohm versions

¢ Large range of bandwidths from
DCto 26.5 GHz

s Up to 1.5 KW continuous RF power
* Peak power ratings up to 2500 watts

* Right angle and custom connector
configurations

¢ Low IMD options

JFW Industries, Inc.

Specialists in Attenuation and RF Switching
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The world of test
and measurement

You use it everyday.

Does your T&M equipment meet your needs?

3G

f there is one constant in product design and pro-

duction, it’s test and measurement equipment.
From initial prototyping to quality assurance, test
and measurement equipment assures the producer
and the end user that the product meets spec.

While no one has yet produced the “perfect” test
and measurement setup, manufacturers are work-
ing toward that end. In fact, at the recent Wireless

Symposium, test and measurement manufacturers
presented new test equipment to meet future
requirements such as Bluetooth, 3G and beyond.

The editors of RF Design hear from test and mea-
surement manufacturers on a regular basis. Now,
we would like to hear from you, the reader, about
what you think about the equipment you use.

To take part in RF Design’s survey, please go to
our new online home at www.TelecomClick.com
or go to www.rfdesign.com. You can also take
part in the survey by faxing the survey form found
on page 42. The survey will be conducted through
the end of May 2001.

The results of the survey will be posted online and
presented in the June 2001 issue of RF Design.
Please note that this survey is unscientific and will
reflect only the opinions of those who took the survey.

Valpey Fisher Corporation

‘Creating Harmony Through Time"

Bluetooth

SONET/SDH

40

™

‘ .
xDSL
Gigabit Ethernet

www.valpeyfisher.com
+01-508-435-6831
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WORLD’S FIRST SG70
SUPERVISORY CIRGUITS DESIGNED
TO MONITOR 1.8V SYSTEMS

Low-Voltage, 3pA Supply Current Devices in SC70 are Ideal for Portable Equipment!

7 MINIMUM RESET TIMEOUT OPTIONS:

"gg&”;:f&s"m‘é’;' ;;:J:HBSL'S‘;: 1ms, 20ms, 140ms, 280ms, 560ms 3 QUTPUT OPTIONS
5 1120ms, 1200ms « PUSH-PULL RESET
MINIMIZE THE NEED FOR EXTERNAL . e o

COMPONENTS * OPEN-DRAIN RESET

DEBOUNCED MANUAL RESET INPUT

(MAX6384-87, MAX6390) AT PR | P
- TIMEOUT || OUTPUT RESET/RESET |
" at DELAY |
MONITOR A SECOND VOLTAGE , 11
DOWN T0 1.25V FOR 1.
DUAL-VOLTAGE SYSTEMS
= o

+ Reset Thresholds from 1.58V to 4.63V, in + MAX6390: Vcc Reset Timeout of 1120ms (or

Approx. 100mV Increments (2.5% Accurate 1200ms) with Short 140ms (or 150ms) Manual

Over Full Temperature Specifications) Reset Timeout
¢ Low Quiescent Current (3pA Typical) ¢ 1.2s Minimum Timeout Option Compatible with

+ Additional Reset Input Can Be Used to Monitora  the New Dragonball VZ Processor (MC68VZ328)
Second Voltage (MAX6387/8/9)

¥ e Ulan) 7 SRl i I R
PART PUSH-PULL PUSH-PULL | OPEN-DRAIN ‘ MANUAL RESET | ADDITIONAL |
RESET RESET RESET l INPUT RESET INPUT J
£ £ LS. S8 = e e T ek i BT
MAX6381/4/7 4 MAX6384 only MAX6387
MAX6382/5/8 4 MAX6385 MAX6388
MAX6383/6/9/90 4 MAX6386/MAX6390 | MAX6389
ana i ide — i 2000 EDITION!
me—o ) g FREE \P Supervisory Design Guide—Sent Within 24 Hours! .. . 2 e cxsoc
T includes: Reply Cards for Free Samples and Data Sheets s i)
x al CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample A
§ 6:00 a.m. — 6:00 p.m. Pacific Time
Y
= gomon W1 /X1 /N
; www.maxim-ic.com

mGet Price, Delivery, and Place Orders
Online at www.maxim-ic.com

120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX (408) 737-7194.

Maxim Integrated Products,

XIr L

MAXEMN registered trademar
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What is your involvement in specifying, purchasing, or
vendor selection? (check all that apply)

specify purchase
evaluate research
plan approve

What test and measurement products do you currently
use? (please list type and manufacturer)

What are your primary applications?

T&M R&D
QA field engineering
D&D Other (please identify)

Are there any of your test and measurement needs
that cannot be met by off-of-the-shelf test equipment?
If not, why not?

Please rate your level of satisfaction with current products.
(rate level of satisfaction on a 1-5 scale with 5 being the highest)

ease of use _____

functionality ____

features

price/performance ratio

technical support

brand name ____

industry standard ____

protocol support (interfaces)

interconnectivity
other (please elaborate)

What do you look for in test equipment?
(rate level of satisfaction on a 1-5 scale with 5 being the highest)
ease of use ___

functionality __

features

price/performance ratio ____

technical support ____

brand name ____

industry standard ____

modularity

digital-based ____

virtual-based (software only)

protocol support

42 www.rfdesign.com

IIEIAI§IHIBIIEIMIIEHIIINIII

FAX back: 720-489-3253

T

UsSB__

Firewire

RS232

IEEE-488 ____

Other (please elaborate)

In terms of interconnectivity, do you require:
PC networking
interface/interconnect to other test equipment
interface/interconnect to a common data pool
wide area interconnect (VPN, Internet, LANs)
mobility — (wireless interconnect)

What hardware, operating platforms and systems sup-

port do you require?
PC DOS
Windows 9X Windows 2K
Windows CE | UNIX (and variants)
Macintosh VAX
Mainframe 16-bit
32-bit Compact PCI

O VME VXI
Palm support PCMCIA support
Other (please elaborate)

What software tools do you use (and/or prefer)?
Proprietary

(comes with the test equipment) use___ prefer___
Open source (UNIX-based) use___ prefer_
Proprietary industry standard

(Microsoft-based/0S/2) use___ prefer____
Other (please elaborate)

What is your primary market?

commercial military

industrial

other (please elaborate)

What improvements and requirements for future gen-
erations of test equipment would you like to see?

What is your job title?
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12-BIT ADC HAS +1°C AGCURATE
TEMPERATURE SENSOR

Ideal for Hand-Held Instruments, System Supervision, and Industrial Process Control

'
Ew ] Measure local temperatures
N Measure remote temperatures | i, internal temperature sensor.
with only a P-N junction.
Measure differential N , e |
voltages. /}-——] \ L ’ REFERENCE *
3 =5 1 i= e 3 INTERFACE
. 4>) 1 §§ i
/W 830\ w e Fe—— J
[ %\ AR (1) e =y o
s -
2, )
B &uxd v Measure single-ended
voltages.
¢ Internal Temperature Sensor: ¢ Measure Two Temperatures—Remote
+1°C Accurate from -40°C to +85°C and Local
+ Single Supply: +2.7V to +5.5V o Software Configurable Inputs
+ Voltage: Single-Ended/Differential
¢ Low Power ) . Temperature: Internal/External
+ 250pA (Operating Mode) P-N Junctions

+ <10pA (Shutdown Mode)

PART RESOLUTION (BITS) SUPPLY VOLTAGE (V) | SUPPLY CURRENT (pA) REFERENCE VOLTAGE (V) L PRICE ($)" |
MAX1298 | 12 | 44510455 250 | Internal +2.5Vorextemal |  3.95
MAX1299 12 ‘ +2.7t0 +3.6 250 Internal +2.5V or external 3.95
MAX1098 10 +451t0 +5.5 250 Internal +2.5V or external 3.30
MAX1099 10 +2.7t0 +3.6 250 Internal +2.5V or external 3.30

11,000 pc. resale, FOB USA ‘
— 2000 EDITION!
0 comms s ) 5 FREE A/D Gonverters Design Guide—Sent Within 24 Hours! .. . 20 oo aoc
ON CD-ROM

T —— Includes: Reply Cards for Free Samples and Data Sheets

el o
g ‘ CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample
— Yoo 6:00 a.m. — 6:00 p.m. Pacific Time
. -,
W71 X1 /W
www.maxim-ic.com

[ mGet Price, Delivery, and Place Orders
Online at www.maxim-ic.com

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX (408) 737-7194.
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To buy...
or to lease...

that is the question

Why leasing can be

the most cost-effective way
to leverage and spread
your test equipment funds.

By Ken Pine

Today’s rapidly accelerating technology can
present engineers with difficult decisions
when it comes to acquiring high-performance test
and measurement equipment.

The constantly shifting tax rules and regula-
tions could make what was once a fairly straight-
forward decision one that could easily require the
advice of a certified professional accountant.

For busy, time-strapped engineers, leasing can

The Lease/purchase dilemma.

be an ideal solution for managing costs, reducing
risk, and keeping abreast of the latest innova-
tions. Leasing offers several options over pur-
chasing: cost, in that you only have to pay for the
amortized time that you have it; maintenance, in

www.rfdesign.com

that maintenance can be included in the lease
terms; tax advantages, in that leasing offers bet-
ter tax options than owning; and regular
updates, in that equipment can be cycled after a
certain, predetermined period.

Overall, leasing has changed over the years
and in many cases the changes can benefit your
bottom line. Other times ownership is still the
best option. But, if you are considering leasing
test equipment, here are some ideas to help you
get started.

The options

Generally, two different types of leases are
available. An operating lease is essentially a
long-term rental agreement for periods extending
from one to two years. Cost depends on the
expected value of the equipment at the end of the
lease period, and can be in the range of one to
two percent per month of the original value. In
this type of lease, ownership of the equipment
remains with the party extending the lease.
Operating leases for test equipment are rare for
all but the most stable of instruments due to the
uncertainty of value at the end of a year or two.

A finance lease typically runs for three to four
years, and transfers ownership of the equipment
to the user at the end of the agreement. Cost is
determined by amortizing all but one dollar of
the original value over the term with an interest
charge determined by the financial market and
the credit worthiness of the user. Typically, the
monthly fee runs two to three percent.

As was mentioned earlier, it is important to
understand that business accounting rules and
the IRS treat each of these types of leases differ-
ently. An operating lease does not require the
value of the instrument to be posted by the user
as a financial obligation. The monthly fee can be
attributed to a particular project and treated as
an ordinary expense. On the other hand, a
finance lease requires the company to post the
total amount of all payments for the term as an
obligation. In addition, for tax purposes, a
finance lease is considered a conditional sales
contract, meaning the monthly payments cannot
be directly deducted. The equipment would have
to be capitalized and the tax deduction deter-
mined by IRS depreciation schedules.

The variables
Before deciding to lease, the user must consid-
er the project at hand, the lease terms available,
and the cash position and financial requirements
of the company.
¢ If the project at hand is going to extend over
a period beyond a year, and the test equipment
will no longer be needed or might be obsolete at
completion, an operating lease would be the ideal
choice.
* If a company needs to conserve cash, leasing is
Continued on page 48
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always a desirable option. For example,
instead of spending $33,000 cash for a
new oscilloscope that is slated for a pro-
Ject expected to last 12 to 18 months or
more, the user can choose instead to
lease the equipment for approximately
$600 to $900 per month.

¢ Depending on a company’s finan-
cial position, an operating lease may be
very attractive, even if the term of use

is indeterminate, and obsolescence is
not an issue. The possibility of acquir-
ing an important, and high-cost piece
of test equipment without an impact
on the financial statement could be the
most important consideration.

Renting might also be considered
when the possibility of obsolescence is
the primary concern. The cost is
much higher than a lease, typically

Rubidium Clock

‘ Heartbeat of the Global Village

41.’" *%,\

Key Features

Size

Digital FLL

NEW! 85°C Operating Temperature, 18mm Hight, Model AR-100A

AccuBeat

Accurate Frequency and Time

Tel:4972-2-5868330
Fax:+972-2-5868550
E-Mail:marketing@accubeat.com
http://www.accubeat.com
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running up to five percent of original
value, but the risk is minimal. The
equipment can be returned at any
time when changes in clock speed or
frequency range change substantial-
ly, as they often do in products such
as logic analyzers, digital oscillo-
scopes, and signal analyzers.

When leasing is chosen as the
desired option, it may take some time
to determine the best direction and
type of lease or rental agreement. It is
always prudent to talk to those that
have had some experience with leasing
test equipment because leases can
become quite complex and riddled with
small print. It is also best to deal with
reputable and reliable companies that
specialize in leasing and have a large
inventory of maintained products.

In the long run, it pays for engi-
neers to know the differences
between leasing and renting, as well
as the type of lease that best suits
them. By evaluating your projects
and determining your purchasing cri-
teria — whether you need to conserve
cash or take risk mitigation — you will
be better informed to choose the right
avenue for your testing needs.

RF
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RF cover story

Managing the
wireless Internet

Can a software platform for
location-precise mobile data
management and wireless
Internet services affect

the wireless industry?

By Geoff Hendrey

I-ocation and mobility are the defining charac-
teristics of a cellular phone or personal digital
assistant (PDA). Yet initial wireless Internet appli-
cations have not taken advantage of location as a
form of content or service triggering.
Location-based services (LBS), however, are now
beginning to emerge as one of the most exciting top-
ics in mobile communications. Such services are
based on a software platform that uses the geophysi-
cal location of the mobile unit (MU) as part of its
algorithm for generating presentation content.
Location has been a critical component of network
and transport layer protocols for many years.

T

Location services platform.

50 www.rfdesign.com

Cellular networks have long struggled to provide
continuous connectivity while the MU moves
between cells.

For cellular networks, mobility is a problem that
has been overcome through the implementation of
cellular handoff and roaming. Mobility also presents
a great challenge to Internet applications using ter-
minal connection point (TCP) and Internet protocol
(IP). At the network layer, Mobile IP and IPV6 have
addressed some routing problems, while others have
been tackled by ad-hoc routing protocols such as
data set ready (DSR) and ad-hoc on demand dis-
tance vector (AODV). At the transport layer, issues
associated with TCP error recovery have been iden-
tified and patched for the mobile environment.

So, the exploration of mobility is not new to
mobile computing, but the practical application of
location information to end-user services is a recent
innovation. The challenge is to manage, aggregate,
access and present this location data to a MU.

FCC E911 mandate

The diversity of technologies available
for MU location in the United States cannot be
understood without briefly covering the Federal
Communications Commission's Enhanced 911 (FCC
E911) mandate. Because response time to emer-
gency calls to fire and police is critical, the FCC has
mandated that carriers implement a technology for
locating their wireless customers automatically.
Many carriers have complied with the Phase 1
requirements by selecting a technology to meet the
FCC mandate. Deployment of the technology will
begin this year to meet Phase 2 compliance by
October. The E911 mandate makes a distinction
between embedded GPS solutions and network-
based locating methods. GPS solutions must be
accurate to 50 meters, while network-based methods
have a less-stringent requirement of 150 meters.

Surveying the locating technologies

Location-based services are enabled in part by the
technologies that physically locate the MU. These
technologies can be grouped into two categories:
global positioning system (GPS)-based methods and
network-based methods. There are several sub-
groups within each category.

* GPS — GPS-based methods use signals gener-
ated from 24 government satellites orbiting the
earth to determine the position of the MU. Though
accurate to a few meters, GPS signals are difficult to
receive indoors. Of late, there are commercially
available GPS solutions that overcome many of
these problems and achieve signal lock quickly even
indoors and in urban canyons.

The main disadvantage to the GPS solution is that
it requires the user to purchase a new mobile phone
equipped with GPS technology. Many carriers may
be averse to this "churn" because a customer pur-
chasing a new phone is likely to switch carriers.

* Network-based — An alternative to GPS
employs network-based methods. At a high level,
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these methods involve triangulating the
radio emission of the phone or using RF
multipath "fingerprinting” to identify
the most likely position of the radiating
source. There appear to be significant
performance advantages to the multi-
path method over triangulation in
urban environments. Accuracies of 30
meters are being quoted by major man-
ufacturers of multipath systems, which
is well within the 150-meter require-
ment of the E911 mandate. While less
accurate than GPS, and perhaps more
expensive for the carrier to integrate,
network-based methods work on exist-
ing phones. This means a massive locat-
able user base and reduced churn for
the carrier.

First-generation LBS services

First-generation location blind ser-
vices (LBS), are those that allow users
to request information about their
physical surroundings. First-genera-
tion LBS require users to manually
enter their location, (e.g. ZIP code or
street address). Because the users are
responsible for locating themselves, a
first-generation LBS is decoupled from
the underlying technology. That is, the
LBS does not rely on the network
to provide the MU's location.
Consequently, first-generation LBS
would typically be accessed from a sta-
tionary home computer.

Examples of first-generation LBS
are MapQuest, CitySearch and other
local information services. A mobile
form of first-generation LBS would be
a service such as that provided by
AvantGo, which requires a user to
download location-based information
prior to arriving at that specific loca-
tion. When accessed from a MU, the
user follows the same steps as when
accessed from a stationary PC, though
often with more difficulty due to the
MU's input device limitations.

Second-generation LBS services
Second-generation LBS, (also called
location-aware), are services capable of
extracting some location information from
the underlying network without user
entry. For example, ZIP code level or cell
sector location information is currently
available to developers of Palm OS appli-
cations through the Palm Net data net-
work. Second-generation LBS are not
accessible from a stationary PC because
automatic locating capability is not cur-
rently available for the desktop computer.
User initiation of services is a char-
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acteristic of second-generation LBS,
which operate in pull mode. All LBS
deployed today, such as services pro-
vided by Vindigo, are second-genera-
tion, typically providing mobile-user to
static object content (e.g. "find the
closest theater to the MU").

Third-generation LBS services

Third-generation LBS, (also called
location-precise services), have the
capability to automatically provide or
proactively initiate services relative to
the precise location of the MU without
the user making an explicit input or
request. Such a self-initiating service
is said to operate in trigger mode. A
trigger is a condition arising, in part,
from the geophysical location of the
MU. The trigger then allows delivery
of information to be offered based on
the location of that MU.

Trigger-mode services can overcome
many of the current problems with
mobile applications that include general
user aversion to making even a simple
request via keypad or stylus.
Configuration of trigger-mode services
can typically be completed from a tradi-
tional Web browser and have the beau-
ty of providing the user with relevant
information and services when and
where the user needs them without the
user having to ask.

Software platform solutions

To take advantage of the emerging
location technologies, applications
developers will require access plat-
forms that specifically address the
development of location-precise applica-
tions and include support for trigger
mode services. These platforms will
need to be built around a comprehen-
sive, distributed and scalable software
architecture based on flexible stan-
dards to allow for the rapid, flexible
and robust deployment of LBS.

Interconnection to MPCs
Worldwide, a variety of formats for
location information will be produced by
mobile positioning centers (MPC) for
consumption by authorized external
entities. While organizations such as
the location interoperability forum
(LIF) are working toward the develop-
ment of standardization, it is expected
that in the immediate future, the posi-
tioning data formats are likely to be,
and will need to be, universally present-
ed. A robust LBS platform will need to
support all standards for location data.

www.rfdesign.com

The most obvious strategy for obtain-
ing a location document from an MPC is
to poll. That is, when the MU requests a
LBS, a request is made to the MPC to
report the MU's position. This works for
pull-mode services that are user-activat-
ed. The scenario is more complicated for
push-mode services. In push, or trigger
mode, the LBS desires constant access
to the most recent position of the user.

Polling multiple distributed location
servers is not a realistic option for spe-
cific reasons. First, the MPC will suffer
from flooding, much like a ping attack,
as all of its clients attempt to position
their user lists as often as possible.
Additionally, the position of users is
unlikely to be updated regularly in most
MPCs. For example, a MPC that relies
on RF signals radiated from a mobile
phone may be able to position a MU
only during an active call, or a system
registration event. This makes periodic
polling an inefficient solution for trigger
mode services. Furthermore, a constant
polling will create network congestion
and inefficiencies at costs that might
not be affordable to adequately deploy
LBS. Take, for example, the case of a
mere one million users whose location
would be updated every five minutes.
This simple scenario will require 12 mil-
lion MU location updates per hour.
Scalability will be challenged.

Privacy concerns

A model that will allow for automatic
location information updating without
being a function of changes in the users
location will quickly raise privacy con-
cerns. Service providers and applications
developers alike will need to ask and
answer basic questions: How does an
application gain permission to subscribe
to a MU's current location? How does
the MU control disclosure of the user's
position to other users and services?

Several unique and complex solutions
to these problems would employ either
systems that are configured and con-
trolled by the user of the MU or systems
that are triggered by the user. For
example, using the accepted Web-based
function of user profiles, a developel
working from a profile-based software
platform could write an application
allowing mobile users to customize theil
profiles to choose when and where loca:
tion information is to be updated. This
functionality allows the platform to per-
form the monitoring of location-specific
data on behalf of the user. The frame-
work is open so that content developers
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can easily make new local content and
services available for user configuration
and customization. Another method
would be to deploy, for voice-enabled
devices, a voice-geocode solution. Using
advanced speech recognition, text-to-
speech and speech-to-text technologies,
a voice-geocode can be engineered to
allow users to speak their location infor-
mation. This ultimate privacy system
allows users to benefit from location
information when desired without the
fear of Big Brother watching.

Profile trigger-mode services

A detailed example can illustrate the
power of location-precise profiled trigger
mode services. Consider a Web site that
provides local movie listings. The Web
site, given a user's current location,
would have the capability to list movie
theaters nearest to that user, along
with current show times for each movie
and ticket price.

An application developer could easily
create a series of triggers as a function
of a user-defined profile. These triggers
would leverage the data residing in the
database and accessed by users of the
services. The user of a MU would be
provided with information only when
proximate to a movie theater showing a
specified movie or movie type within a
specified time element. The user would
also indicate the form of "alert" that
would be initiated, such as a short mes-
sage service (SMS) or browser message.
Therefore, by defining a profile, a user
would protect both the time and loca-
tion privacy of the MU and filter only
information relevant to that user's
needs at certain times and in certain
locations.

The net effect of the profile is that
when the user's MU comes within a cer-
tain distance of a movie theater show-
ing the latest requested movie, the MU
will be sent a page message, but only if
the MU's profile has defined the page as
being acceptable.

Necessary data components

In many cases, developers of a simple
pull- or push-mode application may
want to provide a series of value-added
services to enrich the experience of the
user. Services such as mapping, driving
directions, city guides, Yellow Pages,
weather forecasts or proximity of other
points of interests (ATM, bank, parking,
restaurant) may be important consider-
ations to the user of a MU. Therefore,
LBS will be driven in part by large vol-
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ume of localized information maintained
by a variety of organizations and distrib-
uted over the Internet. As a result, con-
tent providers will require a simple way
to expose their data to developers and
ultimately mobile users. A total end-to-
end solution must consider these data
components as probable necessities for
LBS. Such an application server plat-
form solution must easily offer this rich
content via simple protocols that provide
remote component access to developers
of servlets, java server pages (JSP), com-
mon gateway interface (CGI) scripts or
even embedded java, by passing neces-
sary documents over hyper text transfer
protocol (HTTP).

Managing moving point data

The inherent particularity of a mobile
device is the simple fact of mobility-the
ability to constantly move while remain-
ing connected. To maximize the function-
alities that can be delivered to a wireless
device, enablers will need to adequately
manage, in real time, the movement of
wireless devices. The real-time database
of mobile user locations presents a rich
data source to allow for new functionali-
ties for location-precise services, offering
what is referred to as mobile-to-mobile
and static-to-mobile services. Examples
of mobile-to-mobile applications are busi-
ness networking, a dating service or a
mobile game that provides alerts when
users come within proximity of each
other. Static-to-mobile service is, for
example, a retail location that wishes to
advertise to mobile users who enter a
polygon surrounding that location.

These services will not come without
significant technology and innovations.
Again, remember that a user base of
one million "locatable" handsets in an
urban area whose locations informa-
tion are updated every five minutes
will generate more than 12 million
updates per hour. To compound the
problem, a single position update may
easily trigger multiple queries. This
enormous base of perpetually moving
data points and perpetual checking of
profiles presents a completely new
challenge to databases. A common
oversight of young location-based
enabling services is the failure to take
into consideration the challenges rep-
resented by moving point data. It
should be noted that, without enhance-
ments, current professional database
products simply cannot provide ade-
quate update and query times for any
large quantity of moving point data.

www.rfdesign.com

In order to cope with this computa-
tionally complex problem, a limited
number of companies have developed
proprietary software systems to signifi-
cantly optimize database products to
handle the management of moving
point data.

LBS services for tomorrow
Location-precise services can improve
human-machine interaction by increas-
ing the relevance of information served
to mobile devices. Over the next 12 to
18 months, organizations with emerg-
ing wireless strategies will seek to loca-
tion-enable their wireless services to
provide differentiated proximity-based
consumer services. These services will
require scalable, robust and deployable
location-enabling platforms. Few of
these total solutions are currently
under development and few have the
capabilities to completely handle end-to-
end functionalities. Businesses contem-
plating a location-based service strategy
will need to carefully define their strate-
gy. The world of LBS is complex, and
choosing the appropriate enabling part-
ner is an integral part of that strategy
The answers to six simple questions wil
help in the selection process: Do you
understand all locating technologies®
Do they have the tool set required tc
develop intelligent location-precise ser:
vices? Do they have prior experience ir
"live" markets (Japan, Korea, Europe)'
Is the solution built on an open anc
scalable architecture? Can they handle
mobile-to-mobile queries? And finally
can they deploy applications buili
around trigger services?
RF
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RF passive components

Advances in SAW

technology

The latest in surface acoustic

wave technology meets the
demands of miniaturization,
dependability and economics.

By Darrell L. Ash

l n today's world, “going wireless” is associated
with eliminating cumbersome wires and cables;
making it possible to roam untethered anytime,
anywhere, with fully operational systems.

There are three basic wireless systems in the
modern market. One is represented by cellular
phone systems, including systems that have a
range of as long as several kilometers (such as cel-
lular phone systems). The second is represented by
two intermediate-range unlicensed systems:
spread-spectrum systems and narrowband systems.
Such systems have a typical range of 300 meters or
more, due to higher transmitter power (up to 1 W)
for spread-spectrum links, and greater receiver sen-
sitivity (-115 to —110 dBm) for narrowband links.
The third is the short-range unlicensed system that
has a typical range of 1 to 100 meters.

RF
Filter

IF Data
Filter Output

0%

Figure 1. A diagram of a simple, single-converslon superheterodyne receiver.
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The variety of applications for short-range wire-
less systems surpasses that of the long-and inter-
mediate-range systems. Short-range applications
include automotive keyless entry, garage door and
gate openers, wireless security systems, data links,
wireless barcode readers, electronic personal ID,
remote meter reading, animal tagging, in-house

www.rfdesign.com

arrest systems, wireless keyboards, wireless mice
and wireless joysticks, among others.

Some desired attributes of the receivers and
transmitters used in these short-range systems
include low-cost, low-power consumption, miniature
size, no adjustments, good frequency stability, good
range, the ability to operate in a crowded frequency
spectrum and ease of application by engineers with
limited RF training. One of the more stringent
applications requires a receiver and a transmitter
to be included in a small wristwatch.

To meet these stringent TX/RX specifications,
surface acoustic wave (SAW) technology has risen
to the challenge.

Current TX/RX technologies
e Transmitters

Current low-power transmitters primarily
include either SAW-stabilized oscillators or crystal-
stabilized frequency synthesizers. Crystal-stabi-
lized frequency synthesizers have greater frequency
accuracy than SAW transmitters, but consume
more power, have more spurious frequencies, are
physically larger and cost more. The bulk crystals
used as the frequency reference for such synthesiz-
ers are also fragile and frequently break when sub-
jected to drops or impact.

SAW-based transmitters are rugged in compari-
son. Cost, power consumption, size and ruggednes:
are the most critical requirements for such steg
recovery diode (SRD) transmitters. The additiona
cost, power consumption, fragility and size of fre
quency synthesizers are only justified if the systemn
uses a narrowband receiver that requires addition
al frequency accuracy.

® Receivers

The most popular current receiver technologies
are the super-regenerative, superheterodyne anc
amplifier-sequenced hybrid (ASH) receivers. The
inductor/capacitor (LC)-based super-regenerative
receivers are rapidly being replaced by the othe
two receiver technologies. This is due to the poo:
frequency stability, reliability and out-of-banc
rejection of unwanted signals of the earlier designs
Desirable attributes of the super-regenerativ«
receiver are low power consumption and low cost.

¢ Superheterodyne — Figure 1 shows a blocl
diagram of a simple, single-conversion superhetero
dyne receiver. This receiver achieves the stabl
gain necessary to achieve high sensitivity througl
simple frequency diversity. Because the RF and I1
amplifiers are not at the same frequency, feedbacl
from the IF amplifier output to the RF amplifie
input does not cause a stability problem. Even mor
stable gain can be added by increasing the numbe
of conversions or IFs. In addition, more rejection o
unwanted signals is achieved by splitting the filter
ing between RF and IF filters, thus eliminating the
crosstalk that occurs when filters are cascaded a
the same frequency. As a result, this receiver archi
tecture achieves good sensitivity and good out-of
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band rejection. If the RF filter is wide
enough, or is tunable, varying the local
oscillator frequency can change the
reception frequency of this receiver.
One significant disadvantage is that

by the SAW bandpass filter and the
SAW delay line. Normally, two filters
at the same frequency would be limited
in out-of-band rejection to much less
than the resultant cascaded 100 dB by

Q Pulse Q
Generator
SAW SAW
Bandpass Delay = O?.:‘?Jt
Filter Line P
RF Amp RF Amp |

Figure 2. ASH simplified block diagram.

frequency selectivity in the RF filter
must be compromised to allow frequen-
cy agility. Other disadvantages include
relatively large physical size, high
power consumption, the need for a sta-
ble local oscillator, oscillator radiation,
mixer spurious responses {(especially
the image frequency) and critical cir-
cuit-board layout.

The relatively large physical size is
due to the need for a SAW device or a
crystal to stabilize the local oscillator; a
SAW or other technology for an RF fil-
ter; and a SAW, ceramic or LC IF filter.
The IF filter can be large because of its
relatively low frequency. The high
power consumption is primarily due to
the need for the local oscillator to devel-
op an RF level high enough to drive the
mixer into non-linearity while minimiz-
ing intermodulation and cross-modula-
tion distortion in the mixer.

¢ Amplifier-sequenced hybrid
receiver — Figure 2 shows a simplified
block diagram of this receiver’s archi-
tecture. This receiver achieves the sta-
ble gain necessary to obtain high sensi-
tivity through time diversity. The high-
gain RF amplifiers, on each side of the
SAW delay line, are turned on and off
by a pulse generator. When one ampli-
fier is on, the other is off and vice versa.

Because the two amplifiers are not
on at the same time, feedback from one
amplifier to the other does not cause
the circuit to become unstable. The
delay line serves as a storage element;
supplying signal to the second amplifi-
er while the first amplifier is off.

Filtering in this receiver is provided
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the crosstalk level that could be
achieved with a particular circuit lay-
out. However, the switching of the
amplifiers effectively gates crosstalk
around the delay line filter out. This
provides a single-ended connection to
the antenna and a differential connec-
tion to the RF amplifier, taking advan-
tage of common-mode rejection, and,
effectively eliminating crosstalk around
the SAW bandpass filter. The result is
a receiver with sensitivity and frequen-
cy selectivity similar to a superhetero-
dyne receiver.

The ASH receiver architecture offers
several advantages over previous archi-
tectures. All of the functions, except the
two SAW devices, are included in a sin-
gle custom integrated circuit. Because
the SAW devices are at RF rather than
a low IF, they are extremely small.

This makes it possible to include the
entire receiver in a small hybrid pack-
age. No adjustments are needed
because the frequency of the receiver is
entirely determined by the two SAW
devices. No RF oscillators are needed,
which eliminates concerns about LO
radiation, mixer-spurious responses
and the associated DC power consump-
tion. Because the RF amplifiers con-
sume more power than the rest of the
active circuitry, the switching of these
amplifiers further reduces the overall
power consumption by at least 50%.

Figure 3 shows a functional block
diagram of the ASH receiver, includ-
ing the custom IC, SAW devices, vari-
ous control resistors and basebanc
coupling capacitor. The diagram alsc
displays the gain and loss values foi
the signal path.

The output of the second RF amplifi
er drives a square law detector, whict
is realized using a Gilbert cell. The IC
includes a post-detection three-pol¢
low-pass filter whose bandwidth is con
trolled by a single resistor: RFIL. The
output of the low-pass filter is capaci
tively coupled to a data slicer with i
fixed threshold. The output of the dat:
slicer can drive a single CMOS gate.

SAW-based hybrid transceiver
® Requirements

The development of a small hybric
transceiver was driven by the marke
requirement for short-range wireles
data links with two-way communica
tions capability. Requirements fo
such systems included a smaller siz
than the present hybrid receiver an
transmitter; a lower cost than that ¢
using separate receiver and transmit
ter modules; data rates as high as 11

180- 450 MHz
<100 dBm to -20 dBm

Lﬁz:jiti

=13 wvp
(2% Ohms)

RPW
Pulse RF1
Width Adjustment

> 60 mVp

Detect
1V’ 111948
1 Data
Output
1 I |E;D T 156 kbis

Finer Fam =25 150 KMz

Figure 3. ASH simplified functional block diagram.
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Figure 4. ASH transceiver block diagram.

kb/s; full receiver sensitivity from 300
MHz to 1.0 GHz; a much higher in-
band RF saturation level than the pre-
sent receiver; low current consump-
tion; and the capability to work with
on-off keying (OOK) or amplitude
shift keyed (ASK) modulation. Also,
the user should have access to the
pulse generator, low-pass filter band-
width, and threshold and transmitter
power controls. ASH receiver architec-
ture was used because the super-
heterodyne architecture did not fit the
size and current requirements for the
receiver. It was also considered to be
more difficult to realize a superhetero-
dyne-based transceiver using compo-

nents in common with both receive
and transmit functions.

* Transceiver realization

Figure 4 displays the block diagram
of the resultant transceiver. The same
two SAW devices used in the ASH
receiver were used for the transmitter
function. This was accomplished by
adding a pair of amplifiers to the cus-
tom IC, TXA1 and TXA2, that are
turned on in the transmit mode. TXA1l
and the SAW delay line used in the
receiver form the transmitter oscillator.
TXAZ2 is the transmitter output amplifi-
er. The receiver's input SAW-coupled
resonator bandpass filter acts as the

1.600
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1.400

1.300

1.200

1.100

BASEBAND OUTPUT (V)

1.000

0.900

0'80(-)120 -110 -100 -90

BASEBAND OUTPUT vs. RF Level
(duty factor=50%, Vcc=2.7v, nominal process)

RF INPUT POWER (dBm)

— 200MHz
-+ -+ 500MHz

- .- 1GHz

-80 -70 -60 -50 -40

Figure 5. Transceiver RF input vs. detected output.
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harmonic filter on the transmitter out-
put. The RF amplifiers in the receiver,
RFA1 and RFA2, are disabled in the
transmit mode. The Q of the delay line
allows the new transmitter to be OOK
modulated as high as 38 kb/s with a
typical rise time of 7 to 8 ps (for higher
data rates, ASK modulation is used).

This result is realized by leaving the
oscillator amplifier (TXA1) on while
modulating TXA2. The typical rise time
for the modulated transmitter output,
in the ASK mode, is less than 1 vo.

The transmitter modulation input
was designed to allow gquasi-linear
modulation of the transmitter ampli-
tude. Thus, shaping the data input tc
the modulator can control the modula-
tion sidebands of the transmitter’s RF
output. This allows fitting the modulat-
ed transmitter into a restricted band-
width. By the same means, the power
output of the transmitter can be con:
trolled by the value of the user-accessi-
ble resistor, R,,,, in series with the
modulation input port.

Thus, the ASH receiver architecture
was easy to convert to a transceiver by
reusing the same two SAW devices
used in the receiver to stabilize the cen:
ter frequency and provide harmonic fil
tering in the transmitter. Because the
same IC provides the transmit anc
receive functions, and both functions
share the same SAW devices, the size
and cost of the new transceiver have
been minimized.

The RF amplifiers in the new custom IC
were designed to have a 3 dB bandwidtl
exceeding 1.0 GHz, making it possible t
have full receiver sensitivity from 300 MH:
to 1.0 GHz. To increase the RF saturatior
level of the receiver component in the nev
transceiver, it was necessary to make thres
changes to the original ASH receiver.

Referring to Figures 3 and 4, the firs
change was in the detector. The first receiv
er uses a single square law detector follow
ing the second RF amplifier. This detecto
saturates at a receiver input level of -8
dBm. This problem was addressed in th
transceiver by using distributed detectio
along the entire second amplifier, simulat
ing a logarithmic detector. A modifie
Gilbert cell detector was also used at th
output of the last amplifier. The outputs ¢
all of these detectors were then summe:
together and fed into a three-pole gyrato
low-pass filter. Thus, as each of the detec
tors reach saturation level, the outputs ¢
the previous detectors still function. Figur
5 is a plot of the RF input level at the inpu
to RFA1 versus the detected level at th
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Figure 6. Transceiver footprint.

baseband output.The horizontal axis is in
dBm while the vertical axis is linear, so the
plot indicates a close approximation to a
logarithmic detector.

The second change was in the
receiver's gain distribution. The gain in
the first RF amplifier, RFA1l, was
decreased from 50 dB in the original
receiver to 35 dB, and the gain in the
second amplifier, RFA2, was increased
from 30 dB to 50 dB. This change
improved the receiver in two areas. The
gain increase of 20 dB in RFA2 increased

the log detector range by 20 dB over
what could be obtained with a 30 dB
gain block, and the gain decrease of 15
dB in RFAL1 increased the RF input level
that could be handled without saturation
by 15 dB at the delay line input.

The third change was to include an
optional automatic gain control (AGC)
system in the new transceiver. The user
can choose to either enable or disable
the AGC function. Again, referring to
Figure 4, a simple stepped AGC was
included. When the output level of the
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Figure 7. ASH transceiver electrical connections.
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final stage of RFA1 is 1 to 2 dB into com-
pression, it sets a flip-flop in the AGC
control circuit that changes the gain of
RFA1 from 35 dB to 5 dB. This increases
the RF input level required to saturate
the receiver from -45 dBm to -15 dBm.
The AGC circuit resets RFA1 back to
full gain when the detected signal level
multiplied by 0.8 in the baseband circuit
drops below the threshold reference for
the “fixed” reference data comparator.

The ability of the new transceiver to
work with ASK modulation can be used
to greatly reduce the adverse effects of
a high-level, amplitude-modulated, in-
band interfering signal. The modula-
tion from such an interfering signal
appears during the “carrier off” condi-
tion with OOK modulation, but is
masked when using ASK, because the
desired RF carrier is present for all
data conditions.

At higher data rates there is also dis-
tortion in an ASK signal. This is due to
frequency band-limiting by either the
filters in the receiver or in the transmit-
ter. It is important that it does not pre-
vent slicing the detected signal at the
correct level to get good data reproduc-
tion at the output of the data compara-
tor. The logarithmic detector can make
band-limiting distortion even worse.

Referring to Figure 4, this type of dis-
tortion is handled well in the new
receiver with the addition of data slicer,
DS2, whose threshold is positioned
about 6 dB below the peak of the detect-
ed pulse. This is accomplished by using
a peak detector to find the top of the
pulse and offsetting the thres-hold by ¢
dB, using the slope of the logarithmic
detector to determine the correct DC
offset from the peak. The output of DS
and the output of the fixed reference
comparator, DS1, drive the input to ar
AND gate. Both comparator output:
must be high before the gate outputs ¢
high. This prevents noise spikes from
either of the comparators from appear
ing at the receiver output unless botl
comparators see them. Once again, the
user can either enable or disable the
peak detector-referenced comparator.

Finally, to address the issue of low cur
rent consumption, the sequencing of the
RF amplifiers in the ASH receiver archi
tecture reduces the current consumptior
by at least 50%. At low data rates, reduc
ing the duty cycle of the RF amplifier
below 50% can reduce the current con
sumption even further. This is accom
plished by decreasing the pulse rate i
the pulse generator while maintainin;
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RECEIVER

Data rate

Sensitivity

.. .—102 dBm (50% sampling)
.. .—97 dBm (12.5% sampling)

L

Out-of-band rejection . .............. . .......... 100 dB
REDanENaEth £ o0t s T e e 500 kHz (minimum)
NASITEUITEIRING . . .« o ee s e v g b r R e e 0 dBm
EEISCIOr SAMAtION . .. .« i vvvv v eraesssnamasvis. —45 dBm
Detector saturation wW/AGC .................... -15dBm
e NS (Rt /S SRS SR R 2.4 10 3.5VDC
Iiiie [l S g 3.0 mA (50% sampling)
(BRI . o SR et s ok 1.6 mA (12.5% sampling)
TRANSMITTER
ORI |« oo rcc b AN e s aE e v e s 0 dBm
IO 55 o . - - = s 5 mio s b kRl s e S e 8 2.41t03.5VDC
EEERRCNUETIEN &« . o i g AT ATREATA ¢ N s b At 10 mA peak
operating temperature . ................... -40to +85° C

Table 1. ASH transceiver performance example.

the same pulse width. Second, the new
transceiver was designed to have a
“power down” mode that is invoked by
pulling the CNTRL1 and CNTRLO ports
to a complementary metal-oxide semicon-
ductor (CMOS) low. (See Figure 4). If this
mode is used, the receiver can be periodi-
cally turned on to see if a recognizable
wake-up code is being transmitted.

An example would be turning the
receiver on for 10 ms every second. This
would reduce the receiver’s average cur-
rent consumption by a factor of 100.

plete 868 MHz transceiver are 10.2 X
7.06 X 2.03 mm. The case outline
drawings for the new hermetic package
are shown in Figure 6. Figure 7
includes a package outline, simplified
block diagram, required external com-
ponents and external electrical connec-
tions for the hybrid transceiver. The
components and connections of Figure
7 use every available option. The small
size and current consumption of the
device make it suitable for applications
such as the watch example given.

CR filter  +1 MHz, 19dB
CR fiter -1 MHz, 30 dB
ETSI Specification

+2 MHz, 33 dB
—2 MHz, 38 dB
30dB 35dB 50dB

+5 MHz, 18 dB
-5 MHz, 23 dB
60dB

+10 MHz, 29 dB
—-10 MHz, 38 dB

Table 2. Original SAW-coupled resonator rejection vs. proposed Class Il blocking ratio.

The new receiver typically consumes 1.6
mA of current when set up for a 2.4 kb/s
data rate; thus, a reduction by a factor
of 100 would reduce the average current
to 15 pA. This makes the transceiver
useable in watch or ID card applications
using lithium coin cell batteries.

Transceiver performance

The performance of the resulting
transceiver with a data rate of 2.4 kb/s
is included in Table I. The surface-
mount package dimensions for a com-

TETRA/ETSI requirements

The spectrum is becoming more and
more crowded, as evidenced by the recent
problems caused by introducing the new
Trans-European trunked radio (TETRA)
service in the United Kingdom. The prob-
lem in the U.K. was compounded by the
presence of a narrow 418 MHz low-power
band, located between the TETRA mobile
frequencies and the TETRA base station
frequencies, that is primarily used for
automotive keyless entry. The manufac-

CR fiter  +1 MHz, 19 dB
CR fiter -1 MHz, 30 dB
ETSI Specification

+2 MHz, 33 dB
-2 MHz, 38 dB
30dB 35dB 50dB

+5 MHz, 18 dB
-5 MHz, 23 dB
60dB

+10 MHz, 29 dB
-10 MHz, 38 dB

Table 3. SAW-coupled resonator rejection vs. proposed Class |l blocking ratio.

66

www.rfdesign.com

turers of the receivers used in this low-
power application did not anticipate the
introduction of such a service, so the
receivers were ill-equipped to deal with
the interference potential of the TETRA
system. Many were LC-stabilized super-
regenerative receivers with their inher-
ent poor frequency selectivity.

Earlier this year, superheterodyne
receivers equipped with SAW-coupled
resonator RF front-end filters demon-
strated more than acceptable perfor-
mance in the presence of simulated
TETRA signals when shown to the
Radiocommunications Agency.

¢ Proposed ETSI requirements

The new 868 to 870 MHz SRD band
has been a topic of much discussion in
light of the TETRA interference prob-
lems encountered in the 400 MH:z
band. ETSI, in conjunction with indus-
try, is rewriting EN 300 220-1 tc
include more stringent specifications or
SRD transmitters and receivers. Fo
example, the present draft includes ¢
transmitter maximum-frequency drifi
specification of £100 ppm under the
extreme voltage and temperature con
ditions of that document. This can be
met with SAW-based equipment
including the new transceiver.

In the area of SRD receivers, a block
ing or desensitization specification ha:
been added. For Class 1 equipment
whose low performance or failure woulc
result in physical risk to people, the
blocking ratio between the desired in
band signal and an interfering out-of
band signal is specified to be 84 dB
starting at a 1 MHz frequency offset
For Class 2 equipment, whose low per
formance would result in an inconve
nience that cannot be overcome by othe
means, the blocking ratio is specified t
be 30 dB at 1 MHz, 35 dB at 2 MHz, 5!
dB at 5 MHz and 60 dB at 10 MHz fre
quency offset. For Class 3 equipment
whose low performance would result i
an inconvenience to persons and whicl
can simply be overcome by other means
no blocking performance is specified.

e Present transceiver

The present 868 MHz transceive
uses a SAW-coupled resonator for th
front-end RF bandpass filter whose fre
quency response is shown in Figure ¢
This filter is a two-pole structure with
bandwidth of about 700 kHz and a cer
ter frequency of 868.35 MHz. The filte
ultimately reaches >60 dB of rejectior
but, as can be seen in Figure 8, th
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Figure 8. Present SAW-coupled resonator filter
response.

device has close-in spurious responses
that affect the receiver's blocking per-
formance at the frequency offsets of 2, 5
and 10 MHz. The rejection of the cou-
pled resonator at the +1 MHz points is
limited by the 12 dB/octave roll-off rate,
characteristic of a two-pole filter.

The bandwidth of the SAW delay line
second filter in the receiver is 1.5 MHz,
and the filter response is close to that of
a six-pole linear phase Bessel filter. As
a result, the coupled resonator filter
must provide the majority of the receiv-
er selectivity needed to meet the block-
ing requirement. The rejection of the
coupled resonator filter, derived from

the plot of Figure 8, is shown in Table II
for each of the specified frequency off-
sets versus the Class 2 proposed block-
ing ratio specifications. This filter does
not meet the proposed blocking require-
ments for a Class 2 system. Thus, the
present receiver would be suitable for
Class 3 equipment, but not Class 2 with
the proposed blocking requirement.

e Proposed new transceiver filter

A new 868 MHz SAW-coupled res-
onator filter is being designed for the
transceiver that would meet the pro-
posed blocking requirements for Class
2 equipment. The form factor for the
upgraded transceiver would be the
same as for the present device. The fre-
quency response of the new filter is
shown in Figure 9. The new coupled
resonator filter is a four-pole device
with a typical bandwidth of 620 kHz
and a center frequency of 868.35 MHz.

This bandwidth accounts for the tem-
perature variations of the transmitter
and receiver, as well as the data-modu-
lation side bands. The ultimate rejection
is about 70 dB, and the close-in spurious

o
b
by

ITTSTINET

85835 86335 868 35
Frequency (MHz)

87335 87835

Figure 9. New SAW-coupled resonator filter
response.

responses of the present filter have been
eliminated. The rejection of the new fil-
ter, derived from the plot of Figure 9, is
shown in Table III for each of the Class
2 frequency offset points. The filter pro-
vides the needed selectivity to meet the
proposed blocking ratios. The ultimate
out-of-band rejection of the entire trans-
ceiver (>100 dB) will be about the same
as that obtained using the present filter,
but the close-in spurious responses will
be eliminated by the new filter.

The final analysis
A new transceiver design has been
developed around the capability of

www.temex.ch

1.623.780.1995
sales@temex-az.com
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Everyone wished that one day...SAW duplexers could be smaller, cost less

and offer superior electrical performance...
THAT DAY IS NOW!

Sawtek’s new cellular RF SAW duplexer is the smallest in the world, measuring
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Phone: (407) 886-8860 ¢ Fax: (407) 886-7061
E-Mail: info@sawtek.com and ask
about part number 855904
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SAW devices. The delay of a SAW
delay line was used as a storage ele-
ment to create a time diversity receiv-
er while using its amplitude character-
istics to perform a filtering function.
The same delay line's phase character-
istics were then used to create the
transmitter oscillator. On the antenna
port, a SAW-coupled resonator filter
was used as a preselector filter on the
receiver input, and it was used to filter
out harmonics on the output of the
transmitter. The use of the same two
SAW devices in both the receiver and
the transmitter, in conjunction with a
custom IC for the active functions,
made it possible to include the entire
transceiver in a 10.2 X 7.06 X 2.03 mm
surface-mount package. This small
size, in combination with low power
consumption, low cost and excellent
radio data link performance, make the
new transceiver suitable for wireless
SRD applications involving watches,
ID cards, hand-held apparatus, com-
puters, computer peripherals, tags and
many more applications.

RF
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On
The Web

Revised catalog,
interactive Web site

Berkeley Nucleonics
announces Version 1.5 of the
company’s Web site. The site
now offers user-specific
online training seminars on
nuclear spectroscopy sys-
tems, new product and
application content, and a
fast-link to the customer ser-
vice department.

Berkeley Nucleoincs
INFO/CARD 115

Redesign includes

Invensys links

Fasco has completed a
major redesign of its Web
site. The new site design mir-
rors the Invensys Web site

structure for seamless navi-
gation. It includes options for
online ordering through the
FAStore icon, where distribu-
tors can locate any of Fasco’s
stock products either directly
by model number or through
search menus using product
specifications. Visitors to the
site can access product infor-
mation for all the Invensys
companies directly from the
Fasco homepage. A product
search can be initiated by
entering a keyword and indi-
cating whether the search
should be limited to Fasco
products or products from all
Invensys companies. The
redesigned Web site also con-
tinues to showcase its dis-
tributor locator feature,
which finds the nearest
Fasco distributor by entering
a ZIP code and mile radius.
Fasco
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Catalog covers EMC

components

A new 256-page EMC components
catalog from Schaffner EMC provides
detailed technical data on a range of
filters, chokes, and feedthrough com-
ponents. The catalog covers noise-sup-
pression circuits, current-compensat-
ed chokes, rod-cored chokes, saturat-
ing chokes, PCB filters, [EC-inlet fil-
ters, single-phase filters, three-phase
filters, output filters, feedthrough
capacitors, and filter input-output
connections. Product information
includes current ratings, IEC compli-
ance, differential and common-mode
attenuation, optional versions and
installation instructions. Insertion
loss diagrams are provided, as well as
mechanical schematics. The catalog
also provides an EMC primer covering
technical and compliance issues and a
product selection flow chart to expe-
dite the ordering process.
Schaffner EMC
INFO/CARD 117

Special edition CD-ROM

aids in compiler choice

Microchip Technology has released
a special-edition version of the
MPLAB-Integrated Development
(IDE) “SE” CD-ROM. Providing tech-
nical and sales information at the fin-
gertip, this resource allows current
and future Microchip users to test-
drive C compiler demos to determine
which compiler options fit their
needs. Users can also look up
PICmicro components for design pur-
poses and find development tool
sources. The special edition CD-ROM
also contains a complete copy of the
most current release of Microchip’s
MPLAB-IDE software. A Windows-
based development platform for the
Microchip Technology PICmicro
microcontroller MCU families,
MPLAB-IDE offers a project manager
and program text editor to communi-
cate editing and debugging informa-
tion via a user-configurable toolbar.
Microchip Technology
INFO/CARD 118

TETRA primer details

specifications, test

IFR Systems announces its new
primer on Terrestrial Trunked Radio,
titled Introduction to TETRA:
Capability, Specifications and

www.rfdesign.com

Measurement. The primer presents
TETRA, the international digital radio
standard, in an easy-to-read format. It
describes the benefits of TETRA over
conventional PMR/PAMR standards for
mobile radio systems used in public
safety applications. It also examines
TETRA'’s specifications and the basic
test requirements demanded of both
TETRA transmitters and receivers.
IFR Systems
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Text covers transmission

line devices

Networks and Devices Using Planar
Transmission Lines, by Dr. Franco Di
Paolo, is a single text that incorporates
the theoretical principles and practical
aspects of planar transmission line
devices. The author examines
striplines, microstrips, slot lines,
coplanar waveguides and strips,
phase shifters, and hybrids. For each
type of structure, a complete and self-
contained treatment is provided for
geometric characteristics, electric and
magnetic field lines, solution tech-
niques for the electromagnetic prob-
lem, analysis methods, design equa-
tions, attenuation, and practical con-
sideration. Of particular interest is
the author’s treatment of planar fer-
rimagnetic devices such as phase
shifters, isolators and circulators.
The book contains thousands of for-
mulas, hundreds of figures, and refer-
ences. Eight appendices are included,
providing the theoretical background
needed to fully understand all of the
devices analyzed.
CRC Press
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Guide provides advanced

AC-to-DC converter info
Applying UFM500/UFMI1K AC to
DC Converters, from Powercube, pro-
vides design engineers information for
applying front-end modules (UFMs) to
their applications. Used with most
industry standard DC to DC convert-
ers, including various Powercube mod-
els, UFMs offer a high-density, small,
off-line power switching solution. A
complete schematic with input filter.
input fuse, transient protection and
appropriate hold-up capacitors is
described in this application note.
Powercube
INFO/CARD 121
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RF product focus — interconnect/interface

Solderless interconnect
for uPCs

Teledyne Interconnect Devices introduces the
MicroConn connection for land grid array (LGA) applica-
tions. The products offer OEM designers a reliable and
economical solder-
less interconnect for
microprocessors,
ASICs and other
large packages. It is
suitable for computer,
server, workstation
and test instrument
applications. The
MicroConn design
features a liquid crys-
tal polymer (LCP)
plastic matrix con-
taining high-density
metal contacts (up to
1.00 mm contact spacing). Short contact length delivers
low inductance at high frequencies, and a positive stop pre-
vents overstressing of contacts. This results in a robust,
low-profile flush mount connector.

Teledyne Interconnect Devices
INFO/CARD 122

Waterproof circular

connector

Hirose introduces the addition of the HR30 outdoor circu-
lar connector to its product line. The HR30 is a push-pull
latched circular connec-
tor designed to meet
1P67, enabling it to
withstand submersion
for as long as 30 min-
utes when mated. This
miniature circular con-
nector has an outside
diameter of 12.6 mm,
housing six contacts in
a lightweight plastic
that is resistant to cor-
rosion. Both the plug
and receptacle use gold- plated solder cup contacts, rated at 2
amps. HR30 mis-insertion can be avoided due to its five-key
polarization system. The HR30 is also designed to withstand
1000 cycles. Behind the plug’s collet-style cable strain relief
is a 10 mm long gasket to seal the cable; these features are
integrated when the shell is screwed into position onto the
insulator and is achieved without special tools.
Hirose Electric (U.S.A.)
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5w attenuators for

DC to 18 GHz

Mini-Circuits introduces a 5 W preci-
sion attenuator series displaying tight
tolerances from DC to 18 GHz. The SMA

male/female connectorized BW series
contains 15 models with nominal attenu-
ation from 1 to 10 dB, in 1 dB steps, plus
12, 15, 20, 30, and 40 dB values. Model
number is BW-SXW5 substituting X
with desired attenuation value. At 25°C,
accuracy is +0.40 dB for the 1 through 6
dB models, +0.60 dB for 7 to 20 dB units,
and +0.85 dB for the 30 and 40 dB atten-
uators. Accuracy specifications include
power and frequency variations up to
12.4 GHz (above 12.4 GHz add 0.5 dB).
And with a VSWR of 1.15:1 typical, these
precision attenuators can be calibrated
out easily so as not to affect the device
under test. Operating temperature range

74

is —~85°C to +100°C, as is storage temper-
ature when stored with mated connector.
At 25°C ambient, the devices have a
power rating of 5 W average (derate lin-
early to 2W at 100° C), 125 W peak with
5 us pulse width, 100Hz PRF.
Mini-Circuits
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Alternatives to semi-rigid
and flex cables

MICRO-COAX introduces the
UTiFORM family of tin-dipped
microwave cables. The cables offer an

alternative to semi-rigid and flexible
cables. The cables feature suitable
attenuation and VSWR, and also have a
higher temperature rating than semi-
rigid cables and an equivalent bend

www.rfdesign.com

radius. They accept standard semi-rigid
connectors, can be cut and stripped with
standard semi-rigid machines, and
require no tooling. The cables offer 100%
shielded electrical characteristics, and a
50 Q impedance from DC to 95 GHz.
Capacitance is either 27 pf/ft or 29 pf/ft,
depending on the cable. Signal delay is
either 1.45 ns/ft or 1.32 ns/ft, depending
on the cable. Completely hand-formable,
the UTiFORM cables don’t require com-
plicated bend specifications and can be
reformed with no damage. They have
bend radius as tight as 0.100.”
MICRO-COAX
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Flex-speed, matched-

impedance interfaces

Samtec introduces the QTHI/QSH
series 5 mm (.0197”) pitch Flex-Speed
Interfaces. The matched-impedance
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MINIATURE

SURFACE MOUNT VCO’s .‘12%

The big news is Mini-Circuits miniature family of 50 to 2500MHz ROS
voltage controlled oscillators! Each unit is housed in a shielded
0.56"x0.5"x0.18" non-hermetic industry standard package for highly
efficient wash-thru capability, reliability, and cost effectiveness. Models
with “PV” suffix typically operate from a 5 volt power supply and
require 5V tuning voltage to cover the frequency range. This makes
them ideal for integration with monolithic PLL chips and commercial
synthesizers in the 180 to 1605MHz band. The series also features
broad band 12V models optimized for 50 to 2500MHz linear tunlng, up
to one octave band widths, and low phase noise.

Support your customers demands for smaller size and
better performance, switch to ROS VCO's today!

ACTUAL SIZE
Mini-Circuits...we're redefining what VALUE is all about!

>
an

ROS-205PV
ROS-285PV
ROS-660PV
ROS-725PV
ROS-900PV
ROS-960PV

ROS-1000PV
ROS-1435PV
ROS-1600PV
ROS-1605PV
ROS-100
ROS-150

ROS-200
ROS-300
ROS-400
ROS-535
ROS-765
ROS-1000V

ROS-1100V
ROS-1121V
ROS-1410
ROS-1720
ROS-2500
ROS-1200W

ROS-1700W

Freq. Range  Vigw
{MHz}

180-210
245-285
640-660
710-725
810-900
890-960
900-1000
1375-1435
1520-1600
1500-1605
50-100 17
75-150 18

100-200 17
150-280 16
200-380 16
300-525 17
485765 16
900-1000 12
1000-1100 12
1060-1121 11
850-1410 11
1550-1720 12
1600-2500 14
612-1200 18

770-1700 24

ROS 2150VW 970-2150 25

ROS-2160W

*Phase Noise: SSB at 10kHz offset, dBc/Hz

[ Mini-Circuits

1160-2160 20

Phase Hamencse-

Noise*
Typ
-110
-100
-107
-105
-102
-102

{dBc) Voltage (mA}
Typ Max

--Specified to fourth

us 90

Cument  Price

a.
(5-49)
17.96
17.95
19.95
19.95
19.95
19.95

19.95
19.95
18.95
19.95
12.95
12.95

12.95
14.95
14.95
14.95
15.95
15.95

15.95
15.95
19.95
19.95
21.95
24.95

24.95
29.95
24.95

INT'L 9

E READER SERVICE CARD
P.O.Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 For quick access to product information see MINI-CIRCUITS CATALOG & WEB SITE

H " The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com
-

4 ISO 9001 CERTIFIED :
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micro interfaces are available with a
choice of 60, 120, 180, 240, and 300 L/Os.
The discrete ground plane between rows
is surface-mounted for a 100% SMT sys-
tem that eliminates the need for
through-hole penetrations. These high-
speed interconnects are fully tested for
50 Q systems for impedance, VSWR,
attenuation, crosstalk and propagation
delay at frequencies from 10 MHz to 1

GHz. They provide a low-profile board-
to-board spacing of only 5 mm (0.197”).
Samtec

INFO/CARD 126

EMI/RFI flexible

conduit
Electri-Flex announces three types
of flexible electrical conduits offering

www.rakon.com

why trade

per

CRYSTALS

¢ Low aging

Rakon Limited
Private Bag 99943
Newmarket

One Pacific Rise
Mt Wellington
Auckland

New Zealand

PH: +64 9 573 5554
FAX: +64 9 573 5559

Email: sales@rakon.co.nz
Waebsite: www.rakon.com

formance

You don't have to with
Rakon crystals and oscillators!

The leaders in Crystal and Oscillator technology compact
outstanding stability performance, and excellent shock and vibration
performance at a low cost into the same miniature package.

* TCXO & VCTCXO available with +/- 1ppm frequency stability
* Frequency range 10MHz to 26 MHz for (VC) TCXOs and up
10 45 MHz for crystals
* All oscillators and crystals screened for frequency perturbations
* Excellent shock and vibration performance
¢ Very good short term stability

When small size and performance does matter, Rakon continues to
lead the way- providing the TCXO of choice for GPS, Bluetooth, 3G,
GPRS, and Edge cellular phones, wireless modems, two way pagers,
microwave wireless, and many X
other wireless applications.

Trade up to performance and
miniaturisation with Rakon

for size?

INFO/CARD 106
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EMI/RFI shielding. They are designed
to protect sensitive electronic circuits
in applications such as communica-
tions, radar and data transmission.
The shielding effectiveness ranges
from 126 dB at 1.0 MHz to 120 dB at
1.0 GHz. The conduit is available in
three types for various applications.
Type EMS offers a temperature rating
of -55°C to +105°C, a flexible core con-
structed of a helically wound inter-
locked strip of bronze, an all-tempera-
ture PVC jacket, and, when assembled
with liquidtight fittings, results in a
sealed, water-proof raceway. Type
EMSP is identical to EMS, except for
the addition of a tinned copper shield-
ing braid under the flexible jacket, to
further enhance the shielding charac-
teristics. Type LAS provides a UL
Listed version. Conforming to UL 360,
Type LAS is a flexible steel conduit
with a galvanized steel core, over
which a tinned copper shielding braid
is applied. The outer jacket is flexible
PVC with a temperature rating of
-20°C to +60°C.

Electri-Flex

INFO/CARD 127

High-voltage coaxial
connectors

A line of C-Series RF coaxial connec-
tors designed for high-voltage semicon-
ductor, wafer processing, sputtering,
and research applications is now avail-
able from Tru-Connector. The connec-
tors feature overlapping Teflon
dielectrics to provide a longer electrical
leakage path that allows them to han-
dle up to 3 kV peak. Male and female
designs for both semi-rigid and flexible
cables are available in straight, right-
angle, and bulkhead configurations.
Tru-Connector
INFO/CARD 128

FCC-compliant adapters
and connectors

In response to requirements of
FCC Part 15.203, RF Connectors has
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Specs are what you are given...
brilliance is what you give back.

begin with Ansoft HFSS

Design microwave transitions, connectors, waveguides, IC packaging, on-chip

components, antennas, antenna feed networks, and EMI compliance.

Success is something that engineers, the world over, are realizing with Ansoft's
High Frequency Structure Simulator (HFSS). They recognize that using 3D
electromagnetic simulation to extract electrical parameters is the right solution for
tough design challenges. Ansoft HFSS is preferred because the intuitive interface
simplifies design entry, the field solving engine automatically converges to
accurate solutions, and the powerful post-processor provides unprecedented

insight into electrical performance - —

And now with Optimetrics™, the new
parametric analysis and optimization
module, Ansoft HFSS is the most
powerful electromagnetic design tool

on the market

For a free evaluation copy of Ansoft HFSS
or any of the tools in Ansoft's Serenade

Design Environment call 412-261-3200 or Ube Anshirirsss

calculate and optimize

send e-mail to info@ansoft.com Rl srdsparomaran

INFO/CARD 5

high performance ED

www.ansoft.com




developed a line of specialized interface adapters and
connectors. The connectors achieve compliance in three
ways: reverse polarity, or gender; reverse, or left-banded
threads; and the use of metric rather than Unified
Standard threads. The RT-1227, TNC male-to-TNC
female right-angle adapter, is one of the devices of the
line. It features left-hand or reversed threads at both
ends, nickel-plated body, gold-plated contact and pin, and
Teflon insulation.

RF Connectors

INFO/CARD 129

Copper fiber channel
cable assemblies

Methode Technical Components announces a new line of
high-performance cable assemblies for copper fiber channel
applications. The assemblies are suitable for high-speed
serial datacom systems and are equipped with HSSDC,
DB9 or IX3 connectors. Three families are available,
including basic cables with DB9 connectors on both ends,
high-speed serial data interconnection cables with DB9
and/or HSSDC connectors, and internal drive adapter
cables with DB9 and/or IX3 connectors. They are manufac-
tured in accordance with ANSI X3.303-1998 Fibre Channel
FC-PH-3 specifications.

Methode Technical Components
INFO/CARD 130

10::

FILTERS

FIXED/TUNABLE

To meet your unique requirements

GHz

=1

Since 1958

Telonic Berkeley

P.0. Box 277, Laguna Beach CA 92652

Tel.: 949-494-9401 Toll Free: 800-854-2436
E-mail: info@telonicberkeley.com

Web: www.telonicberkeley.com
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78 www.rfdesign.com

High-density edge
card connectors

Sullins Electronics announces a new series of high-density
0.050" edge card connectors. The parts are now available with
right-angle bends and with or without mounting ears. This
will allow for high-
er density applica-
tions versus the
traditional 0.100"
and 0.156" prod-
ucts. The connec-
tors are available
in all common
architectures (PCI,
MCA, etc.), as well
as in a wide variety
of sizes; from 6
position (2 X 6 con-
tacts) to 110 posi-
tion (2 X 110 con-
tacts). The high-reliability/high-cycle hairpin bellows contact
allows for multiple insertions and withdrawals. The connec-
tors are available in a variety of insulator materials, includ-
ing reflow-compatible parts, molded in PCT, and longer than
usual contact tail lengths, allowing these parts to be used on
both standard PCB’s (0.062", 0.093", 0.125”), and almost any
custom board thickness.

Sullins Electronics
INFO/CARD 131

Transition RF adapters and ribbon cable
assemblies

Tyco Electronics announces the availability of its
Between Series RF adapters, designed to provide convenient
transitions between popular series coaxial connectors. These
adapters allow designers to use one type of connection and
adapt to other interface types on a range of equipment,
including medical, instrumentation and test & measure-
ment equipment. The adapters are constructed of stainless
steel or brass with several plating finishes. Basic platings
on adapters are passivated finish, nickel-plated brass and
gold-plated brass. Also available from Tyco is a series of
coaxial ribbon cable assemblies. Tyco coaxial ribbon cable
assemblies consist of individual coaxial cables encased in a
PVC jacket, making up a standard flat-ribbon cable configu-
ration. Each coaxial lead has a solid conductor and a foil
shield with a drain wire. This design allows the wire to be
mass-stripped and terminated. The connector styles avail-
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Don’t wait another microsecond.

Get to know the 12000A Microwave Synthesizer at www.gigatronics.com

Good news for microwave engineers working up to 20 GHz. With a frequency switching speed of 500ps, the 12000A
outpertorms the competition for a fraction of the price. Take advantage of 15 dBm standard power and legendary
spectral purity. For satellite communication and Ku band links, 20 GHz coverage, high power and fast frequency
switching are an immediate benefit. Plus, you can test systems and components used in these systems. For wireless local
loop, the 8 GHz models provide the necessary frequency range without making you pay for the full 20 GHz microwave
spectrum. And for fixed wireless systems, the 120004 is well-equipped to accurately test systems and components. In fact,
when characterizing the frequency response of these system, fast switching assures minimum test time for maximum

profit. 12000A application notes and more are yours for the taking at www.gigatronics.com.

INFO/CARD 32
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able for termination to coaxial ribbon
cable are BNC plugs, BNC jacks,
COAXICON connectors, SMA and 5
MB connectors for test instrumenta-
tion, medical electronics and aerospace
and defense. The cables are available
in either 50 or 75 Q versions. The 50 Q
version has a nominal capacitance of
31 pf/ft and impedance of 50 +3 Q. The
center conductor is 28 AWG copper
and centerline spacing is 0.100”. The
75 Q version has a nominal capaci-
tance of 17 pf/ft and impedance of 75 +
4 Q. A 30 AWG copper center conduc-
tor is used. Centerline spacing on the
75 Q version is 0.100”. An alkaline
enamel insulation coating is used with
a PVC jacket on both versions. Cable
assemblies with center polarization are
available in 4, 5,10, 13, 17 and 20 posi-
tions. Jack-screw cable assemblies are
available in 10, 13, 17,20 and 25 posi-
tions. Dual-polarization cable assem-
blies with detents are available in 4, 5,
8, 10, 13, 16, 17, 20 and 25 positions.
Tyco Electronics

INFO/CARD 132

Power dividers from
0.5 to 26.5 GHz

A new broadband matched-line direc-
tional divider from Krytar offers high
isolation and low insertion loss. The
Model 6010265 (two-way) operates over
the entire frequency band of 1 to 26.5
GHz. VSWR is 1.60:1 max, insertion loss
is 1.6 dB max and isolation is 19 dB
Min. Amplitude tracking is less than 0.3
dB and phase tracking is less than 10°.
The unit provides better specifications
when used in the 1 to 18 GHz band. The
four-way models are offered with similar
specifications. Applications include
power and frequency monitoring, as well
as summing of output power from multi-
ple-power amplifier inputs.
tar
INFO/CARD 133

SHYV series of

coaxial connectors

Ceramaseal announces a new addi-
tion to the current offering of SHV
coaxial connectors. The connector is
constructed using Ceramaseal’s ceram-
ic-to-metal sealing technology and is
designed to mate with a standard 10
kV SHY plug. The smaller diameter of
the connector does not compromise the
10 kV voltage rating. The receptacles
have a temperature range of —269° C to
+450° C. They can handle currents up
to 2 amps and voltages up to 10 kV.
The connector is also non-magnetic and
provides more flexibility due to the
decreased size. The weldable receptacle
is made of 304 stainless steel and high-
purity alumina ceramic. The connector
can also be supplied on conflat flanges,
quick flanges, or custom flanges. SHV
connectors feature an improved inter-
face over MHV connectors by maintain-
ing connector ground through the cen-
ter contact mating cycle.
Ceramaseal
INFO/CARD 134
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Building the communications industry from the ground up

Vancomm ¢ 1701 Sherman Avenue ¢ Pennsauken, NJ 08110

(all today for 2001 Products and Services Catalog
888-663-4088

Any way you want it.

Vancomm is a leading supplier of communications site infrastructure materials,
and one of the nation’s premier custom fabricators of antenna mounts,
equipment frames and custom components to fit your site specific requirements.

Antenna mounts

Total ice bridge kits

® (Coax support hardware

Grounding kits, buss bars
Exothermic welding

Hoisting grips, coax hangers
Cable tray, wave guide ladders
Equipment platforms
Hardware and accessories

Weather proofing kits

® Roof top bridge systems

Entry panels and boots

® Tower lighting

Visit us at

IWCE

Booth #116

INFO/CARD 53
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The world leader
in VCO and PLL technology.

Patented high-performance, low-noise CLV VCOs.

Our patented, ultra-low noise circuitry in our CLV VCO product line
runs about 15dB quieter than anything the competition can offer.
Finally, you have the margin you need for today’s advanced radios!

Part Maximum Minimum Tuning Tuning Phase Noise  Harmonic Supply Supply
Number Start Freq Stop Freq Voltage Sensitivity @10 kHz Suppression  Voltage Current
(MHz) {MHz} (vdc) {MHz/V) (dBc/H2) (dBc) (Vdc, nom.) (mA. typ)
CLVO8ISE 806 824 0.5-4.5 1 U 53 -35 5.0 11
CLVO9S0E 865 1035 1-10 220/ -114 =11 5.0 24
CLVO915A 902 928 0-4 17 108 30 3.0 10
CLVI1085E 1050 1086 X . 21 -~H2 -20 5.0 20
CLV138SE 1370 1400 .5-4. 18 110 -20 5.0 20
CLVISSOE 1500 1600 g ; 44 106 -35 5.0 22
CLV2465E 2436 2496 . 26 107 -20 5.0 25

VCOs for every application.
Unmatched performance for your next PCMCIA-compatible design!

Part Maximum Minimum Tuning Tuning  Phase Noise  Harmonic Supply Supply
Number Start Freq Stop Freq Voltage Sensitivity @10 kHz Suppression  Voltage Current
(MH2) {MH2z) {vdc) (MHz/V) {dBc/Hz) 1dBc) (vdc, nom.) (mA, typ.)
SMVO0162A 125 200 0.7-8.3 12 100 -6 5.0 36
SMV1570L 1540 1600 0.5-2.5 128 -90 =15 27 -
SMV2165A 2118 2218 0-3 148 91 10 3% 16
SMV2390L 2290 2485 0-4 116 -90 11 5.0 16
SMV2660L 2620 2700 0.5-4.5 90 91 17 5.0 21

Another first - the world’s smallest VCO!

Utilizing the latest in thin-film and 0201/0107 component technology.
We have your compact VCO solution for your next hand-held design!

Part Maximum  Minimum Tuning Power Phase Noise  Harmonic Supply Supply
Number Start Freq Stop Freq Voltage Output #10 kHz Suppression  Voltage Current
{MH2) (MH2) (vdc) (dBm} (dBc/H2z) {dBc) (vdc, nom ) (mA typ) |

LUSSP2330 2300 2360 0.5-2.5 0+3 -83 15 250 SJ

Higher integration PLL solutions.

Unmatched performance combining CSP packaging technology with our
patented ultra-low noise CLV technology. Complete evaluation kit available.

Part Start Freq Stop Freq.  Step Size  Int Phase Phase Noise Output Supply Supply

Number (MH2z) (MHz) (kH2) Noise at 10kHz Power Voltage Current
(RMS) (dBc/Hz) (dBm) (vdc) (mA)

PLLO210A 200 230 100 0.50 -105 3.5+£2.5 +5 25

PLLO930A 900 960 100 0.75 -101 3+2 +5 40
PLL1260A 1230 1290 1000 0.75 -102 142 +5 40
PLLT456A 1420 1490 1000 0.75 103 1+2 +5 40
PLL2710A 2670 2740 1000 1525 98 144 +5 30

PLL - 0.63"x0.866"=0.14"

When it comes to your RF design, come to the source.
Z~COMM

r Z~Communications, Inc.

d 9939 Via Pasar « San Diego CA 92126

Telephone: 858-621-2700 » Fax: 858-621-2722
RRYE 1) SRSt b INFO/CARD 105

www.zcomm.com e sales@zcomm.com




RF\beduct of the month

RF Micro Devices announces the RF2460 LNA mixer — a complete
receiver front-end chip for the PCS CDMA market. Based on silicon
germanium (SiGe) technology, the device is a low-current receiver
front-end solution for PCS CDMA handsets. The device offers a high
level of performance in a small package. The subsystem can be used
as a stand-alone product for single-mode PCS handsets, or as a com-
panion to the previously released RF2461 cellular CDMA receiver
front end for use in dual-band handsets. The device is a 3.0 VDC
complete receiver front end with gain, noise figure and IIP3 spec-
ifications designed to be compatible with the 1S-98B standard
for CDMA PCS handsets. The IC amplifies and downconverts
RF signals while providing 29 dB of stepped gain control
range. It features digital control of LNA gain, mixer gain
and power-down mode. Another feature of the chip is its
adjustable 1IP3 of the LNA and mixer using an off-chip
resistor. In maximum gain mode, the cascaded performance
of the subsystem is 25 dB of gain. It has a 2.2 dB noise figure
that draws 26 mA of current. The subsystem is designed to meet
or exceed the requirements for U.S. and Korean PCS CDMA hand-
sets. It can also be used for other downconverter applications in the
1.5 to 2.2 GHz frequency range, such as W-CDMA. The RF2460 is
manufactured using a SiGe HBT process and is offered in a small, 4 x
4mm, MLF-20 leadless plastic package.

EDITORS' CHOICE

RF Micro Devices
INFO/CARD 135

Front-end receiver
SoC for PCS
CDMA markets
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Be able to select the performance you need.

www.agilent.com/find/selectna

<. Agilent Technologies

innovating the HP Way




RF products

Lightweight, compact, fully functional
handheld spectrum analyzer

Anritsu announces a lightweight, fully functional handheld spectrum analyzer
that provides field engineers and technicians with unprecedented measurement
flexibility in field environments and applications requiring mobility. Featuring a
rugged, lightweight battery-operated design, the instrument weighs four pounds
and is powered by a lightweight NiMH battery. It is an improved alternative
that allows accurate, reliable, and repeatable measurements to be made any-
where, anytime. Covering the 100 kHz to 3 GHz frequency range, the instru-
ment is suitable for cellular, data, paging, PCS, satellite, SMR, wireless
Internet, and WLAN/WPBX. It offers a broad range of functions and narrow res-
olution bandwidths down to 10 kHz. The instrument features a menu-driven
interface and requires little training before operation. A save setup feature
allows as many as 10 test setups to be stored in the spectrum analyzer’s non-
volatile memory. All results are shown on the large, high-resolution LCD display
that makes viewing easy under a variety of lighting conditions. Additionally, the
instrument offers high-end specifications featuring 65 dB dynamic range, +1.5

dB amplitude accuracy, and a full-span noise floor of 97 dB or better.

Anritsu
INFO/CARD 136

Low-noise,
compact VCO

Z-Communications is
announcing the V940ME03
VCO for broadband fixed
wireless and U-NII band
applications. Delivering low
phase noise performance in a
low-profile package, the
VCO covers the 5.725 to
5.875 GHz frequency range
within only 0.5-4.5 VDC of

control voltage. The VCO
offers spectral purity of -109
dBc/Hz, typically, at 100
kHz from the carrier and
1.1:1 linearity over frequen-
cy and temperature. It sup-
presses the second harmonic
to better than —30 dBc, while
drawing only 27 mA, and
provides 0+3 dBm of output
power into a 50 Q load.
Z-Communications
INFO/CARD 137

84

High-precision ratio
voltage divider

California Micro Devices
announces a new precision
voltage divider. The
PRN105 features a tight

ratio tolerance, tight TCR,
and a wide range of re-
sistor values. This device
provides a high degree of
stability, low noise and the
proven reliability charac-
teristic of Tantalum
Nitride. The device’s tight
tolerances result from
manufacturing two thin-
film resistors at the same
time with the same mate-
rial on the same substrate.
The device is also available
in custom values and con-
figurations.

CMD

INFO/CARD 138

Tx-DAC digital-to-
analog converter

Analog Devices announces
a performance-enhanced
member of the company’s Tx-
DAC family of transmit dig-
ital-to-analog converters. The
AD9772A features a 7 dB im-
provement in noise floor, a 10
dB incremental increase in
IMD performance, and a 6 to
8 dB reduction in PLL noise.
Additionally, wideband DAC
features 14 bit 2x interpo-
lating DAC with allowable
input data rates up to 160
MSPS. The AD9772A's en-

Wideband/Broadband Image Rejection DAC

Dunt Charnl

hanced on-chip circuitry im-
proves overall signal quality
and channel capacity,
making the device well-
suited for multi-carrier
I1S54/136 and multi-mode
(GSM/EDGE, IS136/EDGE)
systems, as well as for 3G
(cdma2000, WB-CDMA) cel-
lular basestations.

Analog Devices
INFO/CARD 139
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High-speed wireless
link technology

The Communications
Research Centre offers a new
type of speed wireless link
technology operating in the
5.2/5.8 GHz unlicensed bands.
The WEB terminal is a wire-
less Ethernet IEEE 802.3X
compatible bridge capable of
providing links over distances

of up to six km at data rates of
32 Mb/s. As many as 90 Mb/s
are achievable using low-cost
off-the-shelf DVBS technology
The terminal is based on the
ETS 300-421 modulation stan-
dard. Using adaptive antenne
and other beam-forming tech-
niques, a significant increase
in the carrying capacity of the
system is possible, making the
5.2/5.8 GHz spectrum an at
tractive alternative to LMDS
and MMDS solutions.

CRC Research
INFO/CARD 140
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RF/IF MICROWAVE COMPONENTS
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‘@ $21.95

SV VCO HAS LOW PHASE NOISE

IN ISM BAND

Mini-Circuits has introduced a broad band
2050 to 2700MHz surface mount voltage
controlled oscillator with flat 46-56 MHz/V
(typ) tuning sensitivity. Typically, the JTOS-
2700V operates with high 8dBm power
output and features low -134dBc/Hz SSB
phase noise at 1MHz offset, -25dBc
harmonic suppression (speced to 4th), and
0.5 to 18V (min. to max.) tuning voltage.
Solder plated J leads provide superior
mechanical integrity over temperature.
Excellent price-performance value.

05 TO 400MHz; TRANSFORMERS
PROVIDE 4:1 IMPEDANCE MATCHING
Broad bandwidth TTCM4-4 surface mount
RF transformers from Mini-Circuits operate
from 0.5 to 400MHz with 4:1 impedance
ratio. Referenced to midband loss (0.6dB
typ), insertion loss is 1dB from 5MHz to
100MHz, 2dB in the 1.3 to 160MHz range,
and 3dB band wide. Typically, amplitude
unbalance is 0.1dB and phase unbalance
is 1 degree. Open case design has plastic
base with solder plated leads.

[ Mini-Circuits o

FEATURED PRODUCT ¢,

818 TO 853MHz MIXERS
PERFORM WITH VERY HIGH IP3
Mini-Circuits HJK/HUD family of
frequency mixers are breaking new
ground by achieving the highest IP3
commercially available...this level 17 (LO)
HJK-9H model displays +33dBm
typical. Targeting 818 to 853MHz (RF)
cellular applications, these low cost
passive mixers require no DC biasing and
boast 6.7dB (typ) conversion loss. The 1dB
RF compression point is 20dBm typical,
or 3dB higher than the power level of the
LO signal, and LO to RF isolation is
tightly controlled at 35dB (typ).

DC TO 4GH; MMIC AMPLIFIERS
HAVE GOOD DYNAMIC RANGE

DC to 4GHz ERA-51SM ampilifiers are part
of Mini-Circuits family of “ERA” amplifiers
using InGaP technology and custom
designed temperature simulation software to
deliver the next generation of high reliability.
Typically at 1GHz (25°C), this low cost
model provides 17.4dB gain, 18.1dBm (max.)
power output (typ. at 1dB comp.) and 4.1dB
NF with 33dBm IP3 for good dynamic
range. See our web site for S-parameter
data, grounding, and biasing techniques.

FROM
$1.72

FROM
$6.95

1500 TO 2200MH= 9%0° HYBRID IS
2507x 300" x 050" SOLUTION
Mini-Circuits patented QBA-20W 2way-90°
power splitter has been developed for high
isolation (23dB typ) and low insertion loss
(0.41dB typ, avg. of coupled outputs less
3dB) within the broad 1500 to 2200MHz
band. As a splitter, these Blue Cell™
hybrid's are capable of handling 25W
(max.) power input and are housed in a
low profile 0.050” ceramic package
providing good heat dissipation and
incorporating solder plated leads for
excellent solderability.

FROM
$144.95

SWAY-0° SPLITTER/COMBINER

UNVEILED FOR UHF TRANSMITTERS
A high power 5Sway-0° power splitter/
combiner for the 450 to 920MHz band
has been introduced by Mini-Circuits. The
ZB5CS-920-10W is a tough built Type-N
Female coaxial unit with very low 0.4dB
typical insertion loss, high 26dB
(typ) isolation, and 0.10dB amplitude/2
degrees phase unbalance typical.
Maximum power input is 1OW as a
combiner and 20W as a splitter when
operated within -55°C to +55°C (above 55°C,
max. power rating is reduced). Value priced.
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AMPLIFIERS

Power amplifier supports
3G applications

The RF2186 high-power linear
amplifier for hand-held systems is
designed for use as the final RF
amplifier in 3 VDC CDMAZ2000 and
WCDMA/UMTS handsets, spread-

spectrum systems and other applica-
tions in the 1.920 GHz to 1.980 GHz
band. The amplifier is backward-com-
patible with existing 2G and next-
generation 2.5G systems. Operating
from a single 3 VDC supply, the self-
contained device delivers 27 dBm lin-
ear output power, 31 dB linear gain
and 35% linear efficiency. The ampli-
fier’'s 50 € input can be matched to

B
TrOmpeter transitioning

PCB coax
series

coax to miCrostrip

For reasons of controlled impedance, high frequency signal management on a printed circuit
board is often achieved using microstrip design. High bandwidth signals, such as video and
telco DS3, are 75 ohm and coaxial. The challenge of connecting the coax signal to microstrip
lies in the pcb-mounted RF connector. Trompeter answers that challenge with a new line of
products designed to deliver high bandwidth data rates and superb signal clarity for

demanding applications.

To learn more about this new line of products. request a copy of Trompeters PCB Design
Guide - 44 pages of miorial-style information on how 10 manage RY" signals, design
guidelines, and a selecuon of PCB coax products.
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TROMPETER
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GET PRODUCT FAST...
VISIT OUR WEBSITE TODAY!

www.trompeter.com or call: 800 982-2629
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obtain optimum performance charac-
teristics exceeding the recommended
supply voltages.

RF Micro Devices
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GaAs MMIC power amps
work in 17.5 to 31.5 GHz

Fujitsu Compound Semiconductor
is expanding its GaAs MMIC power
amplifier line with four millimeter-
wave, high-power MMIC amplifiers
covering the 17.5 to 31.5 GHz fre-
quency band with output ranging
from 26 to 31 dBm. These devices
are designed for point-to-point or
point-to-multipoint radio link and
LMDS applications. With the use of
the 0.25uym gate-length pHEMT
process technology and input/output
50 Q matching, these devices can
ease the customer’s design imple-
mentation. The FMM5803X is a
high-gain, wide-band three-stage
MMIC amplifier designed for opera-
tion in the 27.5 to 31.5 GHz frequen-
cy range with a 30 dBm output, a
12/14 dB power gain and a 20% N,,,.
The 5805 is for operation in the 17.5
to 20 GHz frequency range with a 31
dBm output, a 21 dB power gain and
a 30% N,,s. The 5806 is a two-stage
amplifier for operation in the 25 to
27 GHz frequency range with a 26
dBm output, a 9.5 dB power gain
and a 25% N,,4. The 5807 is a three-
stage amplifier for operation in the
21 to 27 GHz frequency range with a
29/30 dBm output, a 14 dB power
gain and a 20% N, ;.

Fujitsu Compound Semiconductor
INFO/CARD 142

SUBSYSTEMS

Transceiver offers
serial /0

The TR400 transceiver is designed
for low-cost, short-range, medium-
data-rate communications between
two (or as many as 15) devices having
serial I/O and requiring remote control
of a process-whether in a safe or haz-
ardous area. The transceiver is avail-
able in a commercial or intrinsically
safe plastic housing that mounts any-
where, inside a sanitary metal case o1
in an explosion-proof-approved enclo-
sure. The device stores as many as 72
characters and automatically trans-
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mits the data via the 916.5 MHz ISM
unlicensed band. As a remote wireless
controller, the device accepts a wire-
less command from the master to turn
on its open collector transistor for local
control. A PC-compatible terminal con-
nected to the master can take action,
log alarms or command the sending
unit to control a local load via its open
collector transistor.

OTEK
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Counter includes
transmitter/receiver

The FS-counter consists of an RF
transmitter and receiver set. The
transmitter transmits a fail-safe
(check-in signal) every minute and
should the receiver fail to receive it, it
will alarm the user by blinking its
LED and intermittent buzzer. The
transmitter accepts TTL or dry contact
pulses and transmits them to the
receiver, which accumulates the count
and makes it available at its “jack”

and six-digit counter. The counter
operates in the 3156 MHz band and
requires no FCC license. Range is over
100 feet for indoors and over 300 feet
for line of sight. The set operates from
AC power with battery backup or just
battery for mobile remote applications.
Applications include wireless event
counters of production parts, illegal
entry, traffic counting and volume/flow
from hazardous to safe areas.

OTEK
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TEST EQUIPMENT

Switching modules expand
measurement capability

The Agilent 3499A/B switching mod-
ules allow test engineers to choose from
26 switching and control modules and
two mainframes as they configure test
systems. Engineers can choose from 26
plug-in modules to switch 1310/1550
nm optical signals, as well as electronic

signals from DC to 26 GHz, 1 mV to 1
kV, and 1 mA to 8 A. New modules
include the N2266A multiplexer mod-
ule with a scan speed up to 350 chan-
nels-per-second that will increase com-
ponent manufacturing test throughput
(capacitors, resistors) up to 100%. The
N2268A module is designed for low
insertion loss, high isolation and VSWR
performance that makes it suitable for
RF signal measurements with spec-
trum analyzers, network analyzers and
GSM/CDMA test sets.

Agilent Technologies
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Transmitter extends

frequency range

A dual-band transmitter for testing
in cellular and PCS frequency bands
has been enhanced to extend its fre-
quency range to 805-894 MHz and
1.850 to 1.990 GHz. A model is also
available to cover the GSM (925 to 960
MHz) and DCS (1.805 to 1.880 GHz)
frequency bands. The transmitter gen-

4
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The sharpest electromagnesic and

antenna simulation software!

sy paling.0.20

DOVEBID TEST & MEASUREMENT GROUP

Over 30,000 pieces of Test & Measurement
Equipment at your fingertips

Featuring:

* RF & Microwave Hardware
» Signal Generators

* Spectrum Analyzers

* Oscilloscopes

e Multimeters

* Telecom Equipment

* Network Analyzers
and more

Rentals * Sales

For JYyour tqllip”lt’ﬂt needs contact

DoveBid Test & Measurement Group at 650.969.1142

All equiprenc is checked in our NIST traceable lab and guaranteed o meet the
onginal manufacturers’ specifications and backed by our standand parts and labor warranty.

www.dovebid.com/tmg

DOVEBID

Leasi
SuperNEC is o hybrid MoM/UTD antenng analysis programme s
Input interface includes graphic editing, move, copy,
reflect, full controls editor

Output interface: 2D & 3D colour plofs, polar,
rectangular, logarithmic axes. Smith charts, contour
plots, and network analyzer style markers provided

Context sensitive help
Get free copy of SuperNEC Lite*

for oom commmnrcl fucpmm

: : f e Dovetlid, DoveBid com, and the DoveSid
Poynting Software « www.poynling.co.ze « e-mail: supernec@poynting.co.za i Byl don iy g

Tel: 27 11 403 0380 « Fax 27 11 403 038]
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ANNOUNCING A
NEW PRODUCT LINE!

HBT AMPLIFIERS WITH InGaP GaAs Technology

; Nrfomanct 'l‘ablg
¢ DCTO ? GHz PERFORMANCE k _ S
] Part Freq Vee Icc \ Outpul Qutput
Number Range (GHz) ) [ (mA) P1dB (dBm) = IP3 (dBm)
. ‘o “ h zo “ GA.N HMC313 DC - 6.0 50 @ [ s ] P
DC-6.0 70 82 193 330
’ *'z d.m to z‘ d.m 1 HMC314 0.7- 4.0 50 185 180 295
OUTPUT 1dBcp S | dorys ™ 170 | - S e
&Hp:‘ﬂ:g;:‘: DC-30 75, 57 168 30.0
. .LOGchG ’ :..GTH R.Ll:sust HMC326MS8G 34-36 5 125 24 36.0
nGa aAs PROQC
© o { ] ] ® ®
HBT DARLINGTON HBT AmprLIFIER HBT DArLingTon |HBT Driver & DuaL HBT DRriver
AMPLIFIER w/ Power Down AMPLIFIER DrivEr AMPLIFIER | AMPLIFIER FOR \W/LL
16 dB Gain 10 dB GAaIN 12 dB GAIN 11-12dB Ganln 20 dB GAIN

HMC313 HMC314 HMC315 HMC323 & HMC324 HMC326MS8G
L L ® | J ® ®

COMPLETE DATASHEETS &

7 AppiTioNAL N EW AMPLIFIERS FOR 802.11,
UNII, & HipeRLAN RADIO PLATFORMS AVAILABLE ONLINE.
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erates a CW signal with a manually
adjustable output level -10 to +10
dBm. The unit is suitable for in-build-
ing use. Signal coverage can be fully
tested before final transmitter installa-
tion. Frequency is set through the seri-
al port of a PC or laptop. Units are bat-
tery-powered for field use, providing
four to six hours of operations. The
compact unit is about 4" X 7" X 2".
Praxsym
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PASSIVE
COMPONENTS

Resonator features
small package

The SSR-DR ultraminiature ceramic
chip resonators measure 2.5 mm X 2.2
mm X 1.0 mm. The resonators feature
an operating frequency range of 20 to 60
MHz (£0.5%) with several standard fre-
quencies available. The resonant imped-
ance is 60 Q for 20 to 30 MHz and 100Q
for 30.1 to 60 MHz, with a temperature

stability of +0.3% over the operating
temperatures of -20°C to +80°C.

AVX
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SEMICONDUCTORS
AND ICs

IC performs
clock recovery

The Extractor 1000 is a receiver clock
recovery IC. The IC provides an inter-
face between RF Monolithics’ RX and
TR series ASH radios and a low-cost
host controller. The IC performs clock
recovery and start symbol detection,
eliminating the need for the customer to
develop RF UART functions. The IC
also allows the receiver to run at zero
threshold (open squelch). This feature
permits the receiver to run at maximum
sensitivity without burdening the real-
time processing power of the host micro-
controller. The microcontroller can run
in a low-current (sleep) mode while the
IC1000 is searching for a start symbol.

Only when a start symbol is detected
and incoming data are present will the
IC wake up the host microcontroller.
RF Monolithics
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SIGNAL SOURCES

TCXOs offer
Stratum 3 stability

C-MAC MicroTechnology has intro-
duced a versatile range of TCXOs oper-
ating at any output frequency between
1.0 and 80 MHz. Based on C-MAC’s
Pluto temperature compensation IC,
the CFPT-9050 series can fulfill the sta-
bility and frequency requirements of
SDH/SONET clock requirements up to
and including Stratum 3. The TCXO
comes in an FR4-based 14 X 9 mm sur-
face-mount package with a footprint
compatible with industry-standard six-
pad SOJ-20 devices. This small device
can achieve Stratum 3 stability even at
77.76 MHz output because of circuitry
within the Pluto IC, which allows either

A .
For Standard Crystals and Oscﬂlators Fast

' o | oW
“for wireless and portable applications...

Fox Rocks! With standard oscillators from
1.00 to 125.000 MHz. And standard crystals

off-the-shelf crystals and oscillators, including:
8 Standard oscillators from 1.00 to 125.000 MHz

1 Crystals from 32.768 kHz to 200 MHz

B TCXOs and VCXOs to 40 MHz

B Crystal filters to 90 MHz

from the industry's broadest range of standard,

And if that's not enough, our patented JITO-2®
Just-In-Time Oscillator® line provides any custom
or standard frequency oscillator from 340 kHz
to 250 MHz...overnight for samples, production
quantities in less than 10 days.

When you can't wait for your crystals or
oscillators, Fox Rocks!
Call or visit us on the web now.

p www.foxonline.com

We're On Your Frequency.

Fox E l ectron |C S 5570 Enterprise Parkway Fort Myers, FL 33905
Tel: 888-GET-2-FOX  Fax: 941-693-1554
e-mail: sales@foxonline.com
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RF and Audio Equipment

VIA & VIA Director

Complex Impedance Analyzer

List Price $599.95
Software Included

Frequency Range: 100kHz-54MHz

Graphical Display of Impedance,
Reactance, Resistance and SWR.

www.aea-wireless.com

M RF and Audio Equipment

P: (800) 258-7805
Suite #127 P: (760) 798-9687
Vista, CA 92083  F: (760) 798-9689

-mail: -wireless.com
ks e-mail: aea@aea-wireless.co 0

1487 Poinsettia
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Look what your'éﬁélog s"’ig”‘nal source can do.

Introducing the 2029 vector modulator from IFR

Now, any analog source can generate a digitally modulated carrier. Just add the 2029.
Instantly, you’ll have a cost-effective, production-ready solution for testing wireless
systems. Your investment in analog sources is alive and well, and you compromise
nothing. Understanding your needs and meeting those needs — that’s the idea
(A4S behind all IFR signal sources. IFR’s portfolio of signal sources covers frequencies

ranging from 9 kHz to 5.4 GHz. Plus, each and every IFR signal source features
The IFR 2029 Vector Modulator tests

systems in a variety of wireless formats
including 2G, 2.5G and 3G, WCDMA,
EDGE, GSM and I1S95. data sheet and application note. IFR — Advancing Wireless Test

excellent phase-noise and exceptionally high output power. Get to know IFR. Call us

or visit www.ifrsys.com/kit to get your free IFR Signal Sources brochure, a 2029
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the crystal’s fundamental frequency or
its third overtone to be selected.

C-MAC MicroTechnology
INFO/CARD 149

Oscillators feature

low-jitter voltage

The Panther miniature surface-mount
VCXOs exhibit clean, low-jitter proper-
ties. This product (model 333) is pack-
aged in a standard 9 X 14 mm hermeti-
cally sealed SMT ceramic package. The
fundamental oscillators (models 333L
and 333S) operate on +3.3 VDC or +5.0
VDC, respectively. The oscillators use
CTS’ high-frequency fundamental crys-
tal technology and are available in fre-
quencies such as 77.76 MHz and 155.52
MHz. Because the fundamental crystal
frequency is the same as the output, no
frequency multiplication is required,
thus eliminating excess noise and sub-
harmonics that typically result from the
frequency multiplication process using
PLL or multiplication techniques.
CTS
INFO/CARD 150

VCXOs available at

1.024 MHz to 170 MHz

The J-type voltage-controlled crystal
oscillators provide low jitter and are
available at frequencies from 1.024
MHz to 170 MHz. Features include
+3.3 VDC or +5 VDC options, small 14
X 9 mm package and CMOS or PECL
outputs. Typical jitter performance is
less than 0.5 ps rms (12 kHz to 20
MHz) at the output frequency for the
CMOS version and less than 1 ps rms
for the PECL option. The oscillators are
suitable for clock smoothing and fre-
quency translation in SONET/SDH,
ATM, DSLAM and other telecommuni-
cations applications.

Vectron International
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PLL modules combine
VCXO, VCO techs

The CTR1000 series combines high-
frequency VCXO and VCO hybrid and
crystal technologies. The device starts
with a stable low-reference frequency
that can be generated into a stable

Sizes down to 0402

- Fiber Optic Tranceivers

High Q/ Low ESR - RF Amplifiers

SRF to 6.0 GHz - Wireless LAN & Modems
Low Cost - CATV/SAT TV

Download MLCSoft> SPICE & S-Parameter Software

FREE @ w~www.johansortechnology.com =
JOHANSON
TECHNOLOGY m
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Camarillo, California
Tel (805) 389 1166 Fax (805) 389 1821
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high-frequency output. Output frequen-
cies are available from 1.544 MHz to
2.488 GHz (OC-48). Each portion of the
module can be customized to attain
specific designer objectives for the
entire device. Other features include
laser-trimmable thick-film capacitors
in the VCXO portion that adjust nomi-
nal calibration frequencies and set
overall modulation sensitivity.
Specifiable parameters include output
frequency, loop bandwidth, lock time,
phase noise, phase error and jitter.
High-frequency, low-noise references
allow lower scale-up multiples, reduc-
ing overall noise and generation.
Champion Technologies
INFO/CARD 152

Clock oscillators cover 3
MHz to 125 MHz range

The R-series oscillators surface-
mount clock oscillators cover the 1.544
MHz to 125 MHz frequency range. The
standard frequencies are 25, 44.726,
50, 75, 100, and 125 MHz. The oscilla-
tors are available with frequency accu-
racy from 20 ppm to +100 ppm, over
the 0°C to 70°C range. The oscillators
are built in a miniature 5 X 7.5 X 2 mm
surface-mount package with large sol-
der pads with 60 mil gold plating for
enhanced solderability. The oscillators
are available on tape and reel and are
compatible with double-sided PCB pro-
duction. Solder pads extend up the
sides of the oscillator-referred to as
castellations—and draw solder during
reflow soldering operations.

MF Electronics
INFO/CARD 153

VCO for portable data

terminals

The CLVO0925E voltage-controlled
oscillator is geared for portable data
applications. The VCO generates fre-
quencies between 896 to 959 MHz
within a control voltage range of 0.3 to
4.7 VDC, making it suitable for quick
integration into PLLs where the error
voltage can be taken directly from the
IC’s charge pump circuitry. Also, the
VCO exhibits a spectral signal of —114
dBc¢/Hz, typically, at 10 kHz offset. The
oscillator draws only 12 mA, typically,
while operating from a 5 VDC source.
Z Communications
INFO/CARD 154
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RF software

CAD import modules
allow extrusion

Remcom’s 3D Solids and layered
CAD import modules are for importing
Autocad DXF files and SAT solid
objects into its XFDTD electromagnet-
ics software. Complicated objects
described either as 3D solids or layers
can be imported into XFDTD and auto-
matically meshed. The layered CAD
import module allows extrusion so that
2.5D objects can be imported, while the
3D Solids Importer meshes any collec-
tion of 3D solids. By eliminating the
need to draw objects in XFDTD, this
capability can enable end-users work-
ing with CAD software to use XFDTD
more efficiently and save time.
Remcom
INFO/CARD 155

Easy-to-use, measurement-
specific, graphical program
Agilent Technologies’ VEE OneLab,
a graphical PC programming environ-
ment for stand-alone research and

development applications, incorporates
Mathworks MATLAB Script and fea-
tures from the MATLAB Signal
Processing Toolbox. VEE OnelLab offers
a robust measurement programming
environment that contains significant
features from VEE Pro 6.0, including
capabilities from The Mathworks.
Three features characterizing the
Agilent VEE OneLab are built-in
analysis, new standards-complemen-
tary functions, and new tutorials. It is
especially suitable for design character-
ization, design verification, data acqui-
sition and experimentation in single-
test-stand applications.

Agilent Technologies
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Analog, mixed-signal circuit

simulation system

Intusoft announces a new SpiceMod
data modeler and new IntuScope5
graphical waveform analyzer within its
ICAP 8.x.8 version. The SpiceMod pro-
gram has a new Library Manager,

which creates templates to make it
easy to manipulate and save models.
The waveform analyzer has been
redesigned from the ground up to
enhance waveform selection, scaling,
viewing and math operation. The data
sheet modeling program and waveform
analyzer are part of Intusoft’s ICAP
package, which also includes an
IsSpiced circuit simulator and SPICE
model libraries with more than 13,000
analog and digital parts.

Intusoft
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RF Design Online!

For more information on com-
panies noted in the software
column, check out the
RF Design Web site at
www.TelecomClick.com for
direct links to company Web
sites.

Filters

Combline

Designed to Your
Specifications

MICJOURNOG02_3

RJV.48 100BaseTx
Ethernet Switch w
RS232 Control

*For Frequencies of 500 MHz to 26.5 GHz
2 to 17 Resonant Sections

Microwave and RF
switching system

AUTOMATED TEST EQUIPMENT
PROGRAMMABLE SWITCHING SYSTEMS

@ %

APPLICATIONS INCLUDE:

«Automated Production, Environmental, or Lab Tests.
*Programmable Paich Panels or Interconnects.

+Stand Alone Data Acquisition.

Fan-out Test Equipment to multiple locations.

COMMUNICATIONS SYSTEMS FOR:

ill
il

*Bandwidth of 3 to 50%

800-448-1666 * 315-438-4700
Fax: 315-463-1467 ¢ Toll Free Fax: 888-411-8860
E-Mail: mfcsales@microwavefilter.com
Visit our Web Site: http://www.microwavefilter.com

m MICROWAVE FILTER COMPANY, INC.

*Telco -- Analog, DSL, ISDN, T1, T3, V.35

*EIA530 Subsets -- RS232, 422, 485, etc.

*Network -- LAN. WAN, Ethernet, Token Ring
*Microwave and RF, DC to 18 GHz,

+Video, Audio, Digital, Analog or Fiber Data Streams

1-800-346-3117 or www.cytec-ate.com

[YTEC core
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Want to know the secret of success in the land of Linux and Nokia?> It’s APLAC. An industrial-strength
simulation technology that combines the functionality of Spice with the utility of an advanced RF simulator.
APLAC, and only APLAC, provides the accurate 1C- and board-level models and precise methods to analyze
non-linear circuit behavior demanded by top RF and analog designers. The

only approach up to the complex design challenges ahead: 3G, Bluetooth,

;_"—
and beyond. f
APLAC gives you something unique - the freedom to do things right. All N

you do is supply the three ingredients mentioned above.

X

APLAC Solutions Inc APLAC Solutions Corporation
320 Decker Dr. Suite 100, Irving, TX 75062 Atomitie § C, FIN-00370 HELSINKI, Finland
tel. 972-719-2562 tel. +358-9-540 450 00
www.aplac.com  e-mail: sales@aplac.com www.aplac.com  e-mail: sales@aplac.com
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PRODUCT
SHOWCASE

This section contains infor-
mation about advertiser prod-
ucts and services found in this
issue. The data is provided by
the advertisers. For more infor-
mation, circle the correspond-
ing INFO/CARD number on
the Reader Service Card or
link to the company’s Web
site by going to www.rfde-
sign.com. Go to the Data Now
page for the page reference to

the company’s advertisement.

RF and Audio Equipment

Antenna analyzers
covering

100 KHz to 54 MHz

30 to 150 MHz,

135 to 525 MHz,

700 to 999 MHz, f
as well as the |
CableMate handheld TDR. ?

AEA WIRELESS
www.aea-wireless.com

The A8302 enables users to mea-
sure the gain and phase of a signal i
with excellent accuracy over tem- '
perature up to 2.7GHz, which
makes it suitable for all cellular ‘
standards (GSM/CDMA/TDMA/W- |
CDMA). The AD8302 integrates |
two wide dynamic range log amps
that are closely matched in their |
characteristics and operating range.

ANALOG DEVICES
www.analog.com

Ansoft is the market leader in full-
wave finite element electromagnetic
simulation software. Ansoft HFSS
enables engineers to design 3D HF
structures such as microwave compo-
nents, antennas and interconnect
found in cellular telephones, broad-
band communications, and
microwave circuits. Version 8.0 con-
tains Full-Wave Spice technology.

ANSOFT CORPORATION
www.ansoft.com

New! Free trial version!

Now you can acquire the new
student or evaluation version of
APLAC RF design and simulation
tool for free!

APLAC Solutions has released
the new student and evaluation
versions of its famous RF design
and simulation tool, APLAC 7.60.

APLAC
www.aplac.com

AR announces DITO, a low-cost,
portable electrostatic (ESD) dis-
charge simulator offering up to 16.5
kV air and 10 kV contact discharge.
DITO offers low-fatigue, one-hand
testing, stored in a lightweight
wand. A menu-driven LCD and keys
on the wand itself lets users choose
standard, user-definable,“easy zap”
or “quickstart” test routines.

AR
www.amplifiers.com

CAD Design Software’s RF
Designer Suite is a complete intelli-
gent wireless layout system.
Complex geometries, intelligent RF
parts creation, Netcheck and DRC
of RF components (NO alternate
part replacement!).

Fastest time-to-market RF
designs, rapid ROI. CAD Design
Software: Helping you work
smarter, not harder.

CAD DESIGN
www.cad-design.com

96

T
v wy a®
DoveBid test and measurement
group is one of the largest, most reli-
able dealers of reconditioned
microwave hardware and electronic
test and measurement equipment in
the nation. We offer the most
advanced instrumentation from most
major manufacturers and also pur-

chase used late model equipment.

DOVEBID
www.dovebid.com/tmg

www.rfdesign.com

Elanix

announces the
| latest software
tools for third-
generation
y (3G) wireless
system design
and test. The 3G Design Suite pro-
vides the highest performance simu-
lation and testing environment avail-
able today for complete physical
layer design and test, including
unique RF design capabilities that
provide interactive simulation
between processing gain and RF
headroom analysis while maintain-
ing simulation performance.

ELANIX
www.elanix.com
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Vision Beyond Test.

Amplifier Research
is Pleased to Announce
The Acquisition of
Kalmus
and the Formation of
a New Brand of
Amplifier for
OEM Applications.

OfET

Look for the AR World-Class Mark of Performance on AR/Kalmus produucts.
www.amplifiers.com/A@ Afd-kalmus

USA 215-7238181 or 800-933-8181 for an applications engineer. In Europe, call EM V- Munich: 89-614-1710 * London: 01908-566356 * Paris: 1-64-61-63-29 » Amsterdam: 31-17242



© 2000 Hitachs Seniconductor {America) Inc. PMWRXAXW11D1

A. PRODUCTS:

Hybrid Power Amplifiers  High Frequency Transistors

Integrated Transceiver ICs  Low Rds,,, MOSFETs
High Power MOSFETs for Basestations  Variable Capacitor Diodes

High IP3 LNA/Mixer MMICs SOI Foundry

B. TECHNOLOGIES:
Bipolar, MOSFET,

GaAs MESFET,

GaAs MMIC, HEMT,
BiCMOS. SOl BiCMOS.
CMOS with more on the way.

C. MANUFACTURING:
We're a high-volume,
high-quality supplier.
from wafer to hybrid.

Get all the building blocks you need
for your wireless design solutions.

When you're creating new wireless products, contact Hitachi.

Take advantage of our wide range of hot technologies;
innovative, advanced semiconductor products;
and superb manufacturing capabilities that deliver
quality devices and modules in high volume.

For more information, visit the URL below.

http://www.hitachi.com/semiconductor/wireless

VA HITACHI

Components

Semiconductor
INFO/CARD 72
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DO-IT-YOURSELF

Low Cost DiRecTiONAL COUPLERS

Introduction

Ever expanding applications of RF and Microwaves

for Wireless and Cable applications have revived the
development efforts of components at these frequencies.
There is a continuing demand to reduce the cost and
increase the performance and quality at the same time.
Mini-Circuits is working to satisfy these goals and has
introduced a new Directional Coupler series to satisfy the
demands of the market. These couplers are designed to
need only commercially available low-cost off-the-shelf
chip resistors as external components, and are designed
for automated manufacturing to achieve low overall cost.

What Constitutes a Directional Coupler
Fig 1 is the block schematic of a Directional Coupler.
The heart of the coupler is supplied by Mini-Circuits as

a component. When used with one external chip component,

a resistor R, a complete coupler is realized. Mini-Circuits
has released a series of couplers for both 50 and 75 ohm
applications. These couplers have prefix “TCD” in their
model number.

Coupler
In Out

Coupled ——
Port

R

Fig.1 Block Schematic of a Directional Coupler

Construction of the “TCD” device

TCD-series couplers use one magnetic core transmission line
transformer to realize a directional coupler. The base of the
device is plastic with embedded leads, which makes the
construction very rugged. The leads are solder plated for
excellent solderability. Al connections from the transformers
to the header are made by welding. This helps to ensure
preciseness of the assembly, with resulting high performance
repeatability, as well as preventing any disconnection
during reflow.

mMml-mrcmts

Performance of the Coupler

Mini-Circuits has introduced 9 couplers covering the frequency
range of 5 to 1000 MHz. TCD-13-4 for example, is a 13 dB
coupler designed for 50 ohms, and TCD-13-4-75is a 13 dB
coupler with 75 ohm characteristic impedance. Fig 2 is a
photograph of the coupler and Table 1 gives the specifications.
Also shown in Table 1 are the specifications for couplers
having other coupling values. Fig 3 shows the insertion loss of
TCD-13-4-75. The insertion loss of the coupler is typically
0.9 dB over the band. Fig 4 shows the directivity vs. frequency,
which is typically 15 dB over the band. Fig 5§ shows coupling
vs. frequency, which is typically 13 dB. Fig 6 shows return
loss vs. frequency at all three ports, which is typically 20
dB (VSWR, 1.22:1). Circuit board layout plays an important
part in the performance of the coupler. In order to minimize
parasitic effects, the suggested layout shown in Fig 7
should be used. This series needs only an external resistor
of 0805 size. The chip resistor should have a nominal
value of 75 and 50 ohms for TCD-13-4-75 and TCD-13-4
respectively. Actual data for other couplers shown in table 1
can be viewed instantly at http://www.minicircuits.com.

Conclusion

Nine couplers have been introduced to operate over
5-1000 MHz. Due to ali-welded connections the couplers
are very rugged. The product has been designed to be
fabricated in automated set-ups which helps lower the cost.
Further cost reduction is obtained by designing the unit to
work with a low-cost off-the-shelf chip resistor used as
external component. These units are designed for automated
pick and place manufacturing.

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
For quick access to product information see MINI-CIRCUITS CATALOG & WEB SITE

k"gl The Design Engmoers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com

ISO 9001 CERTIFIED B



[ JMini-Circuits”

5
o
e CASE $ ea.
MODEL RANGE (dB) (dB) (dB) ol N INPUT, W | STYLE
NO. (MHz) Max L M u L ] o L MU Qaty.
fi-fu | Nom. Flainess |Typ. Max. Typ. Max. Typ. Max. [ Typ. Min.  Typ. Min. Typ. Min. | %[ Typ. [Max. Mox. 10-49)
TCD-9-1W §-750 89:05 205 [1.2 21 12 18 15 19 [ 21 17 17 10 15 - |50 1.30 05 1 DB714 5.95
® TCD-9-1W-75 | 5-500 89:05 205 |13 21 12 18 13 19 |21 17 17 10 12 - |[75| 130 05 1 DB714 5.95
TCD-10-1W 10-750 | 10.3205 208 [1.3 21 12 16 14 20 | 22 17 18 14 15 - (50| 130 05 1 DB714 5.95
® TCD-10-1W-75 | 10-750 | 10.5¢05 207 |16 21 14 19 15 20 | 22 17 18 14 14 - |75| 1.30 05 1 DB714 5.95
TCD-13-4 5-1000 | 13.0:05 =06 (07 1.3 07 13 08 1.5 [ 21 17 18 12 15 - |50 120 05 1 DB714 5.95
8 TCD-13-4-75 5-1000 | 13.0:05 09 |10 1.8 08 13 11 15 | 22 17 15 - 12 - |75 1.20 05 1 DB714 5.95
TCD-18-4 5-1000 | 17.9:05 =06 |07 13 07 11 10 14 |22 11 20 15 18 - |50 1.20 1 1 DB714 5.95
» TCD-18-4-75 | 10-1000 | 18.0+0.5 209 |09 1.3 07 12 08 13 |20 15 22 15 18 - |75| 120 1 1 DB714 5.95
TCD-20-4 5-1000 | 20.0:05 08 [03 09 04 08 07 11 [ 20 11 20 15 15 - |50 1.20 1 1 DB714 5.95
a Denotes 75 ohm model L=low range [f, to 10 f ] M=mid range [10f_to fy,/2]  U=upper range [f,/2 to f,]
TCD-13-4-75 TCD-13-4-75
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DO-IT-YOURSELF ~ =Mii-Circuits

DIRECTIONAL COUPLERS

Typical Performance Data - TCD-13-4-75 Case STYLE DRAWINGS & DIMENSIONS (incH)
Ry Cast STyLE DB714
Frequency Loss CPL  DIRECTIVITY  RL-IN RL-OUT  RL-CPL
(MHz) (dB) (d8) (dB) (dB) (dB) (dB) ——— 150 COMPONENT AREA %"’g
5 0.96 13.23 2293 18.39 22.11 20.63 12 3 l _-L I—
100 0.8 13.07 21.46 21.56 29075 2323 U U ----- 040 ™
200 0.82 13.07 19.9 22.09 2067 2299 ,
300 0.84 13.06 18.25 22.15 27.88 2267 160 ) |
400 0.86 13.03 16.68 21.58 2486 2204 ’ :
500 0.86 12.96 15.34 20.44 2211 21.08
600 0.87 12.88 14,27 19.08 19.99  20.15 L — [— D Lo
700 0.91 12.82 13.42 17.97 18.61 19.42 6 |5 4 L 160 MAX 6
800 0.93 12.73 12.75 17.33 17.64 18.67 028 TYP b 025 TYP
1000 1.02 12.56 11.88 17.83 1763 17.78

WT GRAMS: .15

Sucgesten PCB Lavout For
TCD CouPLERS

$.013 PTH,

036
PIN CONFIGURATION

.030 TYP.

PORT 030 £.001 T | _—.050
— - LINE_WIOTH, B3 B 050
OUTPUT 4 Lt L —.05
COUPLED 1 L
GND 2
50/750 TERM (EXTERNAL) 6
NOT USED 5 .085 TYP
o 190
MAXIMUM RATINGS
OPERATING TEMPERATURE | -20°C to 85°C B DENOTES METALLIZATION
STORAGE TEMPERATURE | -55°C 1o 100°C ) DENOTES SOLDER MASK

DENOTES METALLIZATION FOR DEVICE SOLDERING

RECOMMENDED MATERIAL: ROGERS R04350, DIELECTRIC
THICKNESS: .030 = .002
COPPER: 1/2 OZ. EACH SIDE
RESISTOR R1: 0805 SIZE, REFER TO TABLE 1 FOR VALUE.

Fig. 7
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Find out information on all the products, software and literature described in this issue.
e Circle the reader service number on the card and mail it today.

Or go to our new home at WWW.telecomclick.com.
Click on the RF Design icon and go to the manufacturer’s links.
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COMPANY NAME PAGE READER COMPANY NAME PAGE READER
NO. SVC. NO. NO. SVC. NO.

AccuBeat Ltd. 48 113 Murata Electronics 39 -
AEA 90 103 Nemal Electronics 110 29
Agilent Technologies 19,83 9,7 Noise/Com IFC 1
Anritsu Company 13,33 6,14 Nuhertz Technologies.........ccocoevevireveriinens 110 111
Ansoft 7 5 Numa Technologies 111 45
Aplac 95 12 Paratek Microwave Inc. 25 10
Aries Electronics 112 11 Peregrine Semiconductor Corp. 21,23 78,80
Avnet RF & Microwave 87 115 Poynting Software 88 108
CAD Design Software 34 22 Precision Tube 70 47
California Eastern Labs....................... 26-27,BC 24,23 Rakon 76 106
Coilcraft 3 26 Ramsey Electronics 46 71
Cytec 94 13 RF Micro Devices 36-37 66
Dovebid 88 18 Sawtek Inc. 69 68
Elanix 71 62 Spirent/Smartbits 109 69
Fox Electronics 90 34 Spirent/TAS 9 2
Frequency Electronics 113 35 Sprague-Goodman Electronics 24 8
Giga-Tronics 79 32 State of the Art 30 57
Hitachi Semiconductor 98 72 Surcom Assoicates 108 110
Hittite Microwave Corp. 89 52 Synergy Microwave 61 79
IFR Systems 91 25 T-Tech 22 85
International Crystal Mfg...........cccooeunee. 108 82 Telonic 78 49
JCA Technologies 10 19 Temex 68 81
JFW Industries 38 36 TestMart 15 3
Johanson Technology 92 84 Trilithic 31 83
JW Miller 93 61 Trompeter Electronics 86 51
Kalmus Engineering 97 48 Ultra RF 35 56
Lindgren RF Enclosures 18 37 Valpey-Fisher 40 86
Matrix Systems 110 38 Vancomm 80 53
Maxim Integrated Products......... 41,43,45,63,65,67 .......... 39,94,95,42,43,44 Vari-L Company 11 4
Micrel Semiconductors 105 46 Venkel 20 55
Microwave Filter Company 94 109 Vertical Net 49 87
Mini-Circuits 4-5,7,17,29,....15,16,40,41,63,64,76,77, Voltronics 32 88

51,52-53,59, ..74,75,30,31,97,98, 27,28, W.L. Gore & Associates 57 33

73,75,85,IBC ...58,59,90,91,20,21,92,93 Watkins Johnson 47 54
MITEQ 107 50 Z-Communications 55,81 17,105
Agilent Technologies......... 145, 156........... 88, 94 Fasco 116 72 Praxsym 146 90
Analog Devices 139 84 Fujitsu Semiconductor.......... 1420 Sdksnipant 86 Remcom 155 94
Anritsu 136 84 Hirose Electric (USA) 123 74 RF Connectors 129 78
AVX 147 90 IFR Systems 119 72 RF Micro Devices............... 135; 140050t 82, 86
Berkeley Nucleonics 115 72 Intusoft 157 94 RF Monolithics 148 90
Cera 1 134 80 Krytar 133 80 Samtec 126 76
Champion Technologies....... 1 154 T 92 Methode Technical 130 78 Schaffner EMC 117 72
C-Mac Microtechnology........ 149 MF Electronics 153 92 Sullins Electronics 131 78
CMD 138 84 Microchip Technology .......... "« SRR, 72 Teledyne Interconnect ......... 122.....cccivierseecstm 74
CRC Press 120 72 MICRO-COAX 125 74 Tru-Connector 128 76
CRC Research 140 84 Mini-Circuits 124 74 Tyco Electronics 132 80
CTS 150 92 0 UK ot st asetiomasss 143, 144 .....covvneeeeens 88 Vectron International 151 92
Electri-Flex 127 76 Powercube 121 72 Z-Communications............. 137, 154........... 84, 92
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Product Shioivcils ot o

The VCXO-C series is a tight-sta-
bility, voltage-controlled crystal oscil-
lator. The frequency can be pulled a
minimum +100PPM by applying a
voltage between 0.5V & 4.5V to pin
1. This oscillator is designed for use
in applications requiring a general-
purpose VCXO with excellent cost vs.
performance characteristics.

FOX ELECTRONICS
www.foxelectronics.com

POWER
Your Base Station Transmitter!
270 Watts—In a 28V push-pull circuit, the
Hitachi 28K3174A silicon n-channel MOSFET
UHF power amplifier reliably delivers
unmatched power at 860 MHz. The compact
common-source device provides 16.5-dB

power gain and achieves 61.5% drain
efficiency (at P1 dB, typical).

HITACHI

Semiconductor

www.hitachi.com/semiconductor

An economic way of upgrading an
analog signal generator to a vector
modulated signal generator, the
2029 offers a high performance solu-
tion for 2G, 2.5G and 3G radio sys-
tems. The 2029 covers the frequency
range 800MHz to 2.51 GHz.

IFR
www.ifrsys.com

The Model 12951 Solid State
Matrix is an 8 in x 12 out x 2 wire
state matrix switching module.
The unit is designed to switch bal-
anced RS-422 data pairs and is a
non-blocking, full fanout matrix,
allowing an input to be simultane-
ously connected to any combination
of outputs.

MATRIX SYSTEMS
www.matrixsystems.com

The MT3200 is a compact, medi-
um-power TWT amplifier avail-
able in C-Band or Ku-Band with
power up to 400 W. Its unique
design incorporates five internal
field-replaceable units (FRUs),
which provide superior perfor-
mance, reliability and maintain-
ability for any transportable or
fixed uplink application.

MCL
www.mcl.com

et

A new high-frequency power
amplifier has been introduced in
the 37.0-41.0 GHz range. MITEQ’s
AMF-8F-370410-90-29P features an
output power of +30 dBm typical
(+29 dBm minimum), 9.0 dB typical
noise figure and 20 dB minimum
gain (30 dB minimum gain is also
available). All electrical specifica-
tions may be optimized to meet the
customer’s specific requirements.

MITEQ, INC.
www.miteq.com

Noise Com’s
NC 302L is a
member of our
diode family
and a building
block of all
noise systems.
The NC302L
A is designed for

specific
microwave applications in which
50-ohm impedance is required.
Typical small impedance of the
NC302L is 10-20 ohms when a
diode is turned on.

NOISE COM
www.noisecom.com

Gamma

StatMat, a powerful, comprehen-
sive engineering statistical analysis
tool by Nuhertz Technologies, per-
forms fast, accurate, and easy-to-use
statistical processing of your engineer-
ing field data on your PC. StatMat
supports probability plots, his-
tograms, and linear and curvilinear
regressions and interpolations.

NUHERTZ
www.nuhertz.com/statmat

Precision Tube’s new catalog
describes its broad line of semi-rigid
cables, delay lines, and flexible cables.
Semi-rigid cables are produced with
outer jacket materials of aluminum,
copper or stainless steel. Cable sizes
range from .020” to .500” with imped-
ances from 10-to-100 Ohm. Cable
types include solid dielectic, air-articu-
lated, cryogenic/lossy, MIL-C-17
types and “soft-form” units.

PRECISION TUBE
www.precisiontube.com
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World’'s Smallest 2A-Peak

Gell Phone Power Supply

2A-Peak

« Onty 4 External Co»,pohe.frfs I_l_

+ 200K#=

The Good Stuff

Up to 2A pulsed output current

Over 1A continuous current

4V to 30V input voltage operating range
SO-8 package with twice the normal power
handling capabilities

Only four external components

Full current and thermal limit

Fast transient response

LR 2K 2K 4

L 2R 2K 2

SuperSwitcher™ Regulators — Smaller, Simpler, Better

MICREL

The Infinite Bandwidth Company™
INFO/CARD 46

68uH | \D_I_ _L
1: 100uF

/

¢ 50-8 with /2 +he horma/

Gra (63 CIW

A

+ Runs coo/
¢ More reliable
. Dissiqu-e.s excess heat
nto 3rouho’ plare

Micrel's MIC4681 SuperSwitcher™ buck regulator is
optimized for pulsed load applications like cellular
phone power supplies. The latest generation TDMA and
GSM cellular phones require up to 1.8A of peak current
while transmitting. The MIC4681 easily achieves up to
2A of output current and only requires four external
components. This allows it to handle the maximum
currents of GSM power supplies within the smallest
area. At the same time, its thermally-efficient fused
copper leadframe design allows the MIC4681 to keep
cool under these demanding conditions.

The MIC4681 offers built-in safety features such as
short circuit, over current and thermal shutdown
protection. A wide input voltage range of 4V to 30V
assures operation in the harshest of environments
where spikes and noise can be present. The SO-8
packaging allows designers to replace larger, commonly
used TO-220 and TO-263 packages, saving crucial board
space.

Contact us for more information —
bookmark our website for updates!

www.micrel.com/ads.html

Literature: (800) 401-9572 Factory: 1 (408) 944-0800
Stocking Distributors: Arrow (800) 777-2776¢ Future (800) 388-8731
Newark (800) 463-9275  Nu Horizons (888) 747-6046



Rakon’s new IT7500 and IVT7500
oscillators lead the way for a new gen-
eration of products. The 7500 series
features an analogue IC for tempera-
ture compensation. This analogue IC
has no erratic frequency jumps. The
unit can operate on any supply volt-
age between 2.7 and 5.5 volts, and
consumes only 1.2mA typically.
Clipped Sinewave frequency output
ranges from 10MHz to 26MHz.

RAKON
www.rakon.com

RF Micro Devices introduces a
complete W-CDMA single-mode
chip set solution including a
front end (RF2469), power ampli-
fier (RF5176), modulator/AGC
(RF2690), AGC/demodulator
(RF9678), upconverter (RF2638),
and driver amplifier (RF2377).

RF MICRO DEVICES
www.rfmd.com

-

”

Sawtek introduces a next-genera-
tion cellular RF SAW duplexer that
turns “wish list” specs into reality.
It is 74% smaller than first-genera-
tion SAW duplexers and 95% small-
er than ceramics. Sawtek’s mono-
lithic approach speeds time to mar-
ket and slashes costs, while still
providing outstanding isolation and
Tx/Rx amplitude response.

SAWTEK
www.sawtek.com

Crystal filters up to 200 MHz,
monolithic crystal filters up to 110
MHz, LC filters up to 2 GHz, phase
and amplitude matched filters.
Temex produces a wide range of SM
and thru-hole filters using the latest
design and engineering techniques.
With our many years of experience,
we can create a practical, repeatable
solution for each customer’s specific
requirements or match your need to
our stock supply of quality filters.

TEMEX
www.temex-components.com

T h e
largest sin-
gle source
for test &
measure-
m e n t
equipment,
TestMart,

offers:
knowledgeable sales staft and appli-
cations engineers ready to help,
advanced Web tools that include
real-time price and delivery informa-
tion online, powerful commerce func-
tionality, and complete specs on over
16,000 model numbers. Let TestMart
be the one-stop solution for all your
test & measurement needs.

TEST MART
www.testmart.com

Trompeter Electronics announces
the latest innovation in BNC con-
nector design, a 75 ohm BNC sepa-
rable circuit board jack for intercon-
necting mother and daughter
boards. This connector assembly is
ideal for launching high-frequency
signals directly from the edge of a
PCB through the motherboard into
a coax cable.

TROMPETER ELECTRONICS
www.trompeter.com

New spin-
dle block light
from T-Tech
on its com-
plete line of
Quick Circuit
rapid proto-
typing sys-
tems illumi-
nates the cutting tool when the
spindle is in operation. Dubbed the
“Funkengrooven”, the illumination
is now a free standard feature on
all systems. Upgrade kits for sys-
tems in the field are available.

T-TECH
www.t-tech.com

Gore introduces GORE-
SHIELDO SMT EMI gaskets, high-
performance EMI shielding gaskets
that can also be used as a RF
grounding pad or interconnect. The
parts come in several different sizes
and are shipped to the customer in
standard tape-and-reel configuration
that is compatible with surface-
mount pick-and-place machinery.

W.L. GORE & ASSOCIATES
www.gore.com/electronics

J.W. Miller introduces the surface-
mount style PM2110 and PM2120
Series High Current Torid Inductors,
suited for a variety of space-con-
scious applications requiring high-
current, high-frequency and high-
density circuit designs. Featuring a
cost-effective, low-loss iron powder
core, the series ensures high reliabili-
ty and low contact resistance for
high-current requirements.

J.W. MILLER
www.jwmiller.com
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Broadband RF and Microwave

The MLS series is the newest edition to MITEQ’s line of

high-performance logarithmic amplifiers. Utilizing the latest MIC

(microwave integrated circuit) technology, these logarithmic amplifiers achieve

exceptional performance in packages as small as 1.8 square inches. The design uses low-
noise gain blocks and the same proprietary detection circuitry as the MLIF series to achieve
ultrawide operational bandwidths. Increased sensitivity and video rise times as fast as 2 ns
are available.

Operational Input
Frequency Dynamic Tangential Video Rise Fall Recovery
Model Range Range Sensitivity Flatness Time Time Time
Numbers (MHz) (dBm) (dBm) (dB) (ns) (ns) (ns)

MLS-375/250-70 250 to 500
[ MLS-20001000-70 | 1500t02500 | 67toss | 70 | 15 | 15 [ 30 | a0 |
oo b me L clhieeo (I ae o o5 | 0 g6

MLS-5000/2000-70 | 4000 to 6000 -65 10 +5 -68 +2.0

For additional information, —\ el
please contact Boris Benger MMIT= q
at (631) 439-9402,

3 100 Davids Drive
fax (631) 439-9540 or Hauppauge, NY 11788

e-mail bbenger@miteq.com TEL: (631) 436-7400 * FAX: (631) 436-7430
www.miteq.com

INFO/CARD 50




RF glossary

GLOSSARY OF TERMS USED IN THIS ISSUE OF RF DESIGN

2G - second generation of wireless
communications systems

3G - third generation

A/D - analog-to-digital

AC - alternating current

ACPR - adjacent—channel power ratio

ADC - analog-to-digital converter

AGC - automatic gain control

AMPS - advanced mobile phone system

AODV - ad-hoc on demand distance vector

ASIC - application—specific integrated circuit

ASK - amplifier shift keying

ASP - application service provider

ATM - asynchronous transfer mode

AWGN - additive white gaussian noise

BPSK - binary phase shift keying

CCRR - co—channel rejection ratio

CDMA - code-division multiple access

CDPD - cellular digital packet data

CGI - common gateway interface

CMOS - complementary metal-oxide

semiconductor

CMRR - common-mode rejection ratio

CW - continuous wave

DC - direct current

or digital cellular system
DDS - direct digital synthesis
DECT - digital european cordless
telephone
DSP - digital signal processor
DUT - device under test
EEPROM - electrically erasable pro-

EM - electromagnetic

EMC - electromagnetic compatibility

EMI - electromagnetic interference

ESD - electrostatic discharge

ETSI : european telecommunications
standards institute

FCC - federal communications
commission

FDD - frequency division duplex

FEM - finite-element method

FET - field-effect transistor

FHSS - frequency-hopping, spread spec-

trum

FIFO - first-in, first-out

FIR - finite impulse response

FSK - frequency shift keying

DCS - distributed communications system

grammable read-only memory

GaAs - gallium arsenide

GaN - gallium nitride

GFSK - gaussian filtered frequency shift

keying

GMSK - gaussian minimum shift keying

GPIB - general-purpose interface bus

GPRS - general packet radio service

GPS - global positioning system

GSM - global system for mobile
communications

HBT - heterojunction bipolar transistor

HDR - high data rate

HEMT - high electron mobility transistor

HSCSD - high-speed circuit-switched data

HTTP - hypertext transfer protocol

I and Q - in—phase and quadrature

I/O - input/output

IC - integrated circuit

IF - intermediate frequency

IM - intermodulation

IMD - intermodulation distortion

InP - indium phosphide

IP - internet protocol

IR - infrared

ISM - industrial, scientific, and medical
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Continued on page 110

Chances are if you order your crystals on Monday you can have them by Friday.
Sound too good to be true? Not if you use ICM's Expedite Delivery.

We realize that time is money and you can't wait endlessly for the crystals you need.
That's why ICM delivers some standard and custom crystal products in as little as 5
days. Not only that, but most of our products are manufactured here in
the United States and meet ISO standards.

Think you'll need your crystal product
quicker than 5 days? We can handle
that too. We have a 3 day expedited
delivery option on some products,
just let our customer service staff
know your delivery date when you
place the order.

We've been in business for 50
years, manufacturing quality
crystal products and meeting or
exceeding the expectations of
our customers. So if you need
crystals in 5 days, give us a call.
We look forward to doing
business with you.

INTERNATIONAL CRYSTAL
MANUFACTURING, CO INC

PO Box 26330 - 10 North Lee
Oklahoma City, OK 73126

Exceptional service...
Exceptional products

CERAMIC RF
CAPACITORS

C-D/SANGAMO

MICA RF CAPACITORS

JENNINGS

VACUUM CAPACITORS
VACUUM RELAYS

SURCOM ASSOCIATES, INC.
TEL (760) 438-4420
FAX (760) 438-4759
Web: www.surcom.com
E-mail: link@surcom.com
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SPIRENT

Communications

SPIRENT

Communications

Every day, Spirent performance analysis solutions enable break-
throughs in networking and communications technologies. Spirent’s
award-winning products-Adtech, DLS, GSS, Hekimian, Metrohm,
Net-HOPPER, SmartBits®, TAS, and Zarak—-accelerate time-to-
market and minimize the risk of deployment of the next
generation of communications technologies. It all starts

with your visit to Www.spirentcom.com Spirent, The
World Leader
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RF glossary continuea

a e et e & 4
JSP - java server pages PCB - printed circuit board SSPA - solid state power amplifiers ]
LAN - local area network PCS - personal communications system TCP - transmission control protocol {
LDMOS - laterally diffused metal oxide PDA - personal digital assistant TDD - time division duplex

silicon PDC - pacific digital cellular TDMA - time—division multiple access
LMDS - local multipoint distribution service PECL - positive emitter-coupled logic TETRA - trans european trunked radio ‘
LNA - low—noise amplifier PHEMT - pseudomorphic high-electron- TTL - transistor —transistor logic
LO - local oscillator mobility transistor TXCO - temperature-compensated '
LOS - line of sight PIM - personal information management crystal oscillator
LPF - low-pass filter PLL - phase-locked loop UART - universal asynchronous receiver
LSI - large scale integration PPM - parts per million transmitter
LTCC - low-temperature co—fired ceramic PSK - phase shift keying UDP - user datagram protocol
MDS - multipoint distribution systems QPSK - quadrature phase shift keying UMTS - universal mobile telecommunica-
MMAC - million multiply accumulate RFI - radio frequency interference tions service
operations RFIC - radio frequency integrated circuit UTRA - UMTS terrestrial radio access
MMDS - multichannel multipoint ROM - read-only memory VCO - voltage-controlled oscillator
distribution service SDH - synchronous digital hierarchy VCXO - voltage—controlled crystal oscillator
MMIC - monolithic microwave integrated SMA - standardization management VOFDM - vector orthogonal frequency
circuit activity division multiplexing
MOSFET - metal-oxide semiconductor SMD - short message delivery VSAT - very small aperture terminal
field—effect transistor SMR -specialized mobile radio (satellite service)
MOU - minutes of use SMS - short messaging service VSWR - voltage standing wave ratio
MSPS - million samples per second SMT - surface-mount technology or WAP - wireless application protocol
NRZ - non-return to zero surface-mount toroidal W-CDMA - wideband code-division
NTC - negative temperature coefficient SNR - signal-to-noise ratio multiple access
OEM - original equipment manufacturer SOIC - small-outline integrated circuit WLAN - wireless local area network
PA - power amplifier SONET - synchronous optical network XDSL - another name for an ISDN BRI
PAR - peak-to-average ratio SPDT - single-pole double-throw channel J
|
: Maximize Your Design 800 522 2253
! ! . Capabilities With & 5
0D | This Number
ATR OAXA AUDIO | I{‘iltel. qu Not Save
DIGITA OLID STA ' Your Life...
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ARD CONTA q I ® «® But lt'could make ita lot easier!
N | l"l"l.& Especially when it comes to
, S 1 ordering non-standard connectors.
p . www.filter-solutions.com |
g ’ - : RE/MICROWAVE CONNECTORS
B —_ i Powerful Affordable PC Based | o Specials our specialty virtually any SMA, N, TNC,
@ Software to Perform Your Most ! BNC, SMB, or SMC delivered in 2-4 weeks
[ Complex Passive, Active, and Digital | » Cross reference library to all major manufacturers.
= | § - ’ [ « Large inventory of piece parts for all types of
. T [ Filter Design Tasks coaxlal connectors.
] { * Experts in supplying “hard to get” RF connectors.
0 « Connectors supplied to your drawings and specs.
< [ FRE E 20 DA Y TRI A L » Qur 56 Standard adapters can satisfy virtually any
1 combination of requirements, between SMA,
« High Order Elliptic Filters TNG, N, 7mm, BNC and others.
{ : e Extensive inventory of passive RF/Microwave
s - z N | * Diplexers components including attenuators, terminations
| Ix [ * Finite Q Analysis gy
- SYSTEMS CORPORATION : * Delay Equalization Capability
Calabasas, CA 91302 | « IR and FIR Digital Filters
[ * Automatic C Code Generation
CALL/FAX FOR CATALOG | - NEMAL ELECTRONICS INTERNATIONAL, INC.
Phone (818) 222-2301 ar Il © Easy to Read and Modify
. Graphical Outputs 12240 N.E. 14TH AVENUE
FAX (818) 222-2304, or ' NORTH MIAM, FL 33161
E-Mall: tech@matrixsystems.com [ \| - TEL: 305-899-0900 o FAX: 305-895-8178
[ \\l'llert'ﬂ Technologies ""E-MAIL INFOGNEMAL COM
We Specialize In Specials i 602-216-2682 URL: WWW.NEMAL.COM
[ |
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NT 2904 evaluation
board comes with Visual
Basic software and
FREE technical support.

Visit our web site and download detailed product specifications

WWW.NUMATECHNOLOGIES.COM
email: numatech@peganet.com
INFO/CARD 45

Single-chip solution for both
wide-band and narrow-band
applications.

2.4-V to 3.6-V operation for '
low power consumption.

Low standby current (5 uA
typical).

Dual integrated voltage
controlled oscillators (VCOs),
and phase-locked loops (PLLs)
decrease board size.

FM/FSK demodulation with
patented all digital P/D tank-
less demodulator.

RSSI output can be used for
ASK signal detection. I

Differential RF inputs and
outputs suitable for loop
antennas

Operating frequency
programmable via a 3-wire
serial interface. "Frequency
Hopping” with external micro-
processor and software.

Operates in either the
European or U.5.A. ISM Bands
(868/915 MHz) or any 26 MHz
band from 130 MHz through 1
GHz.

No external adjustments
required.

Deviation and center
frequency independently
adjustable.

NUMA ' ’~‘.'i‘”'.",t "_1-.' s, 11NC
Telephone: 1-866-NUMATEC (toll free)
1-941-591-8008 FAX 1-941-591-8704

© NUMA Technolovics 2001



its expanded 2001 Wireless
Infrastructure Products and
Services Catalog; you will find 80
pages of information for one of the
most comprehensive sources of
wireless site infrastructure materi-
als in the industry today.
Vancomm’s catalog will provide
you with integrated solutions that
will help you develop and select prod-
ucts to fit any site specific application.

VANCOMM
www.vancomm.com

New 4 X 2 GaAs RFIC Switch |

from CEL.

NEC!s new UPG183GR is
designed for LNB downconversion
applications in DBS receivers. It fea-
tures four independent input chan-
nels that can be internally switched
between two output channels, 7 dB
Insertion Loss @ 50 f per channel,
26.5 dB channel-to-channel Isolation,
and a miniature HTSSOP package.

CALIFORNIA EASTERN LABS
www.cel.com.

Higher Performance,
Longer Life and
Lower Cost!

Only Aries’ ultra high frequency (10 GHz
and above) fest sockets offer you:

Litra-High Frequency

Test Sockets...

* Higher Performance - 1 dB loss at 10 GHz

« Longer Life - tested to more than a half million
insertions with no loss in electrical performance

« Lower Cost - approximately half the cost
of other versions

« Ideal for zero insertion force installation QFP
SOIC, Flatpacks and other high density devices

* Adapters available to match existing
hoard footprints

* Delivery in just 4-6 weeks

For automatic (left) and
manual (right) applications

ELECTRONICS, INC.

P.0. Box 130 ¢ Frenchtown, NJ 08825
(908) 996-6841 « FAX (908) 996-3891
e-mail: info@arieselec.com » web: www.arieselec.com

Call, fax or visit us on the web now for
the Aries RF sockets that'll pass your
toughest tests!

il Sensible Solutions. . Fast/
INFO/CARD 11
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50MS-104 FROM JFW ACHIEVES
COMPLETE INTERCONNECTIVI-
TY! - This fully fanning and bi-direc-
tional, 8 X 8 coaxial matrix switch
allows interface from any input to
multiple outputs or from any output to
multiple inputs. RS/232 controlled
and operating from 800-2000 MHz,

{ the 50MS-104 is perfect for a multi-

tude of wireless laboratory applica-
tions. Custom Designs also available.

JFW INDUSTRIES, INC.
B wwyv_.jfwindqstriesi:o_m'. 3
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FEI CRYSTAL OSCILLATORS...
WITH PROVEN PERFORMANCE

* Low Phase Noise * Excellent Stability

-y T Ty T TTTYT YT Y YT YT Y Y YT YTYTYTY

o k-

FEI Commumcatlons Inc.

A Subsidiary of Frequency E/ect:r‘an/cs Inc.
55 Charles Lindbergh Bivd., Mitchel Field, NY 11553
TEL: 516-794-4500  FAX: 516-794-4340

VISIt us at: www.fregelec.com
INFO/CARD 35




B RF LITERATURE/PRODUCT SHOWCASE "l

ELECTRONIC
COMPONENTS
DISTRIBUTOR

Mouser Electronics
provides complete prod-
uct & pricing data for
over 107.000+ compo-
nents from 200+ leading
suppliers: AMP, Kemet,
Phoenix Contact, Seiko.
STMicroelectronics. Murata, Nichicon, Vishay,
and more. Qur web site offers secure online or-
dering, downloadable catalog, data sheets, search
capabilities, and much more.

Mouser Electronics
A TTI. Inc. Company
958 N. Main St, Mansfield, TX 76063
(800) 346-6873 or (817) 483-6828
Fax: 817-483-6899

email: catalog @ mouser.com
Web site: www.mouser.com

SURGE PROTECTION

< COAXIAL Surge
Suppressors for
PCS. GPS. RF
Equipment

< AC Protector
UL1449

< Surge Arrester
Gas Tubes

* Voltage from
75V
To 1500V

¢ Available in
Surtace Mount

CITEL, Inc.
Tel: 305-621-0022
Fax: 305-621-0766

www.citelprotection.com

2-4 GHZ Digital Controlled Attenuater

Description: "
UMCC's Model AT-DOG0-HD 1s a solid state Digtat vanable attenuator. At-
fenuation level 15 set via an eight bit TTL binary code covenng 60dB dy-
namic range  Unit 1s equipped with nternal voltage requlators alono with
ion circuitry for and ac-
Init measures 2.3° x 1 6" x 0.5 in size

curacy in all extreme conditions

Key_Specitications:
@ Insertion Loss

15 dB Max
@ Attenuation Range / Resolution 60dB / 0.250B Steps

® VSWR (All Settings) 151 Max
@ Attenuation Frequency Flatness:
£0.30 dB @ 10d8 +150 dB @ 40dB

+0 80 dB @ 20dB
[ ] Transler Function Accuracy
- 10dB @ 2025 dB Max
10 30 dB @ +0 50 dB Max
@ Switching Time.
@ Operating RF Power.
@ Power Supplies:

116048 @60 dB

30-50 ¢B @ +1.0 4B Max

50 - 60 dB @ =1.5 dB Max

500 nS Max

100 mW CW/Peak

+1210 +15VDC @ 60 mA

~1210 -15 VDC @ 50 mA
Universal Microwave Components Corp.

§702-D General V\u\hlnuloﬂ Drive

E-Mail: UMCCUI1@ AOL.Com @ ['] [ [
Web Site: hitp://members.uol.com’

Tel: (703) 642-6332 « I‘n (703} 642-2568

INFO/CARD 250

Reach an
exclusive
audience of
buyers in
RF Design!

For $650 or less you can promote your
products to thousands of interested buyers.
Four-color is included in the price. Simply
provide us with a copy of your sales
brochure or a photograph of the product and
40-50 words of copy. We'll do the rest!

For more information
contact us at 1-888-234-0448.

INFO/CARD 251
See us at CTIA Booth #3667

Fine Tooth

Alevandria, Virginia 223
INFO/CARD 252

At Intertec List Rental we know direct mail

success happens when recipients want your message. That's why we go over
our lists with the proverbial "fine tooth comb"”.

We continually audit and update our lists to deliver only the most influential
professionals. Most lists are ABC or BPA audited, and each subscriber is a
decision-making professional in your field of business.

For more information on the RF Design direct mail list,
call Marcia Jungles at 913.967.1326 or Fax: 913.967.1897
E-mail: marcia_jungles@intertec.com

SINTERTEC

LIST RENTAL
www.interteclists.com

Buyers’ Source

CONSULTANTS/CONSULTANT SERVICES

Electronic
Design

Consultants Inc.
Specialists in RF and Analog Design

Solutions
atWorkd

Call EDC today with your toughest challenges.

Electronic Design Consultants Inc.
8342 Bishop Rd SE
Aumsville OR 97325
(503) 749-3444
Fax: (503) 749-3055
Email: edc @cyberis.net

SOFTWARE & SYSTEMS

CAD/CAE

RF Intercept System Simulator:
Muilti-carrier IM, noise, S/N, eye pattern,
spectral occupancy. Best Spectrum
Analyzer model in the industry.

RHR Laboratories
Free demo and design tips at:
http://www.rhrlaboratories.com

/Put your product or service

/ |/ in the snotiigh! k\/\l

Advertise in the
RF Design Buyers’ Source!

114
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To place an ad, contact:

Advertise your product or service in the
next RF Design Marketplace!

Career Opportunities

Dawn Rhoden

+1.913.967.1861 Worldwide
1.888.234.0448 USA Toll-free

Fax: +1.913.967.1735

E-mail: dawn_rhoden@intertec.com

Mail_ad materials to:

Classified Ad Coordinator

9800 Metcalf Avenue, Overland Park, KS 66212-2215
+1.913.967.1746 Fax: +1.913.967.1629

E-mail: annette_hulsey@intertec.com

MANAGEMENT
RECRUITERS®
OF BOULDER, INC.

The search and recruiting specialists

WINDY BRADFIELD

RF / MICROWAVE SPECIALIST

CONTINENTAL BLDG., SUITE 301
1401 WALNUT STREET, P.O. BOX 4657
BOULDER, COLORADO 80306
(303) 447-9900
FAX(303) 447-9536
windy @mrboulder.com

Need to sell s
equipment or ov

1

.

|

RF ELECTRICAL ENGINEER

USAI, the leader in the design, manufacture & mar- |
keting of MR devices has an immediate opening for
an RF Electrical Engineer. Responsibilities: design, test-
ing & prototyping of low noise, high gain preamplifi
ers, RF power amplifiers, high frequency circuit de
sign and specifying the interface requirements for
integrating low noise preamplifiers within new MR}
RF coil designs. Minimum requirement: BSEE. Pre
ferred requirements: MSEE, two years of R & D or
industrial experience in the RF electronics. Exper
ence in the following areas a plus: low noise figure
preamplifiers, high frequency crcuit analysis, clinical
application of MRI/MRS RF coils, phased array coil
architecture. USAI provides an outstanding compen
sation and benefits package in addition to a stimu
lating and exciting environment. To apply, please send
resume to: USA Instruments, Inc., Attn: Human Re
sources, [515 Danner Drive, Aurora, OH 44202.
E-mail: ewilliams@usainstruments.com Fax: (330)
562-1422. EOE

USA Instruments, Inc.

Let us Hélp you in the
job search.

B o

Check out www.rfdesign.com
for more career opportunities!

Find it faster...

Buyers’ Source...........c........ 114

Career Opportunities..... 115-117

Literature/Product
Showease......ccoovvvvveeeeen, 114

Engineer

SCI Systems. Inc. a multinational
electronics engineering and manufacturing
services provider has an excellent career
opportunity for an RF Engineer.

Typical assignments would include
designing circuits for low noise receivers,
low and medium power transmitters.
frequency synthesizers and baseband
detection and filtering. Frequencies vary
from audio through 5 GHz. These designs
will be used in various customer
applications such as Satellite Transceivers,
GPS Receivers, RFID Systems, RF
Heating, Wireless LAN and Remote Data
Acquisition.

The successful candidate will have a BS
luE/Physics and 7+ years of experience in
RF circuit design for T'wo-way Radio.
Satcom. Radar or similar applications. An
MS degree and expenience with Eagleware
"Genesys 7"is a plus.

Serving a diversified and GROWING
customer base, these opportunities are
available in Huntsville, Alabama, one of
the leading technology centers of the
South. For additional information, go to
our web-site www.sci.com. To apply for this
position, send vour resume (with salary
requirements) to:

SClI SYSTEMS, INC.
Professional Staffing
P.0. Box 1000 + Huntsville. AL 35807
FAX: 256-882-4804
Email: staffingsci.com
EOE MVIF/ID

RF Design

www.rfdesign.com
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— SATISFACTION GUARANTEED -

You will have 47.6% more fun...... or
we’ll fly you back home...or
Pay you $25,000 just to leave...or

Find you a less interesting job at the company

of your choice...or

(But seriously)

e If you can't leave a question unanswered

» If you hate leaving a dB behind

* If you long for colleagues whose simulations match actual

 |f you wished your manager just understood...(ours have
patents)

 If a “cool trick” gets you more excited than the “standard
solution”

* If you want to push physics (with solutions more elegant
than you ever dreamed)

Then think about this:

Axonn’s patented DSP-based multiprocessing RF architectures
make cheap radios perform near theoretic (like within a dB).
We have over 5 million RF spread spectrum devices in the field,
and our customers want more. Our products are in dozens of
Fortune 500 applications so we are constantly exposed to new
ideas and are protected from market cycles.

Our company is headed nowhere but north - fast...even though
we live in the warm south. Lose the chill, give us a call.

Send resumes to lisab@axonn.comm
or fax to 504-286-7907

A
/i ZONN

Visit our website at Axonn.com

j== g ooy

Q0o ..YOUR CAREER
883 Director of Manufacturing Operations: The director will be a key driver of the

WWW.
micsearch.

Q QO | regard to production, sales, quality, time to market and delivery to customer. By work-
This individual will coordinate with the Engineering, Product Development, Quality,
;_J devices and amplifiers for cellular/PCS applications. Requirements include MS or PhD
throughout the US and internationally. The companies we represent will sponsor citizenship. All our client compa-
experience in the design of RF and microwave synthesizer products. In particular, he or she should
use of commercial and/or custom PLL chips and microcontrollers would be an advantage.
derstanding
and selecting new concepts and approaches for new or improved processes in SAW devices. PhD/MS.
Account Manager This position will work closely with key customers to implement standard product
rience In designing on multiple technologies such as HBT GaAs, SiGe, BICMOS, Bipolar, is highly desirable.
Active C ts Engi . Design discreet RF active components for RF sys-
com Sr. Filter Design Engineer: 3 plus years experience in the design and develop-
MMICRO:
EXECUTIVE SEARCH

company's growth plan by planning resources needed to meet company goals with
C ) | ing in close cooperation with the B Development Group, this individual will
ascertain current and future capacity needs and be responsible for formulating and
executing manufacturing plans to fulfill the company’s commitments to its customers.
— | Materials and Facilities groups to assure that these operational disciplines provide the
necessary fresources to accomplish the manufacturing plans.
% RF Power Amp Design: Design and develop high-efficiency low-voltage SiGe power
and experience 1n MMIC or RFIC design and test along with 5+ years experience in
bipolar and GaAs power amp design.
RFIC Designers: Hands-on engineers specializing in GaAs, Si, SiGe etc. circuit design. Design centers are located
nies are successfut RFIC technology leaders. All levels of engineering technology positions are open. Design,
applications, project engineening, manufacturing/production. BSEE or equal expenience minimum.
Sr. Synthesizer Engineer: The ideal candidate will have a BS in Electrical Engineering and five years
have hands-on design experience with YCOs, frequency/phase detectors, dividers, phase lock amplifi-
ers, mixers, quadrature search circuitry, combline filters and multipliers. Familiarity with design tech-
niques that permit low microphonics and minimum phase hits are a must. In addition, experience in the
Sr. Scientist SAW Devices: Responsible for the research and development of new or modified process
formulations and equipment, requirements and specifications in the manutacturing and evaluation of Sur-
face Acoustic Wave (SAW) devices. Conceive, plan and execute projects involving un fini
RF Test Engineer: You will develop automated test software and procedures for RF/analog circuits.
Experience using cellular test equipment. GPIB (HP VEE/labVIEW) programming and COMA/AMPS
knowledge a plus. Will consider highly motivated entry-level RF Engineers with BSEE
design-ins and custom IC development projects. Individual will manage all phases of project develop-
ment: schedules, forecasts, resources, and technical goals
Principal Design Engineer RF IC design in the Wireless Communications and/or Broadband technologies. Expe-
RF Design Engineer Design of RF transceivers used in digital radios in the 2-6GHz trequency range. BSEE
minimum, MSEE preferred. 3+ years of board-level RF and analog circuit design experience. Experience with
amplifiers, filters, mixers, PLLs and their integration into radio transceivers.
1.4 cny
tems. BSEE with at least 2 years experience in designing LNAs required. Experience
with high power amplifier design is a plus.
ment of RF/Microwave filters for the wireless industry. Experience with ceramic,
cavity, combline, stripline, low pass, band pass filters a plus. All Filter Design-
ers are encouraged to apply.
We specialize in the placement of wireless, RF, microwave communications nationally.
FOR THESE AND OTHER OPENINGS 35 New England Business Center, Ste. 205 « Andover, MA 01810
CALL COLLECT: TEL: 978-685-2272 E-mail: micsearch@aol.com FAX: 978-794-5627

Engineers
Unwire the world.

Unleash

your potential.

Nextel is known for its technology. Like the largest guaranteed
all-digital wireless network in the US. The 4-in-1 cellular business
solution. And our new wireless Internet service, Nextel Online®™.

But we owe our success to the technical talent behind the scenes.
People like you, who are making today’s cutting-edge technology
and inventing tomorrow’s breakthroughs. So if you have that creative
spark and the desire to succeed with an industry innovator, bring
your talent to Nextel.

Explore: www.nexteljobs.com to learn more about current oppor-

tunities, including the ones listed below, in cities across the US:

* RF ENGINEERS ¢ iDEN ENGINEERS

* PROJECT MANAGERS * SS7 ENGINEERS

* DATABASE/NETWORK *» SYSTEMS PERFORMANCE
ADMINISTRATORS ENGINEERS

* DISPATCH ENGINEERS * PLANNING ENGINEERS

¢ SOFTWARE DEVELOPERS * MOBILE DATA SYSTEMS

* PROGRAMMER ANALYSTS ENGINEERS & TECHNICIANS

* SWITCH ENGINEERS

Looking to employ your engineering talent with a proven winner?

Go to: www.nexteljobs.com and check out the hundreds of cutting-
edge engineering opportunities currently available with our all-digital

wireless network.

How business gets done.”

www.nexteljobs.com
20%%) Neatel Communications, Inc. AA/EOE/M/F/DH
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Looking for an effective
marketing tool?

Discover the advantages of classified advertising!
For more information call 1-888-234-0448.
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Career Opportunities
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www.densowireless.com

Sr. RF Design Engineers
Manager, Baseband Hardware
WEN

Sr. Digital Baseband Design
Engineers

Manager, PCB Design

Test Engineers (Software, DVT,
Interoperability)

Embedded Software Engineers
Project Managers

PCB Designers (Mentor)

Sr. RF Technicians
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Looking to fill a
position in your
company?

Advertise in the
Career Opportunities section
of RF Design!

Call 888-234-0448 for information

s tittime

you advertise

www.rfdesign.com
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No matter
where you go,
there you are;

even before
you leave

by Ernest Worthman
technology editor

ernest_worthman@intertec.com

very now and then I come across an interesting

tidbit of science (or science fiction) that we
eclectic types find extremely interesting, and to
which the rest of the world simply yawns. A few
months ago, while lazily reading USA Today on a
flight home, I found such a tidbit.

Call me geeky, but to me this is quite fascinating.
In a recent experiment, Dr. Lijun Wang and other
scientists at the NEC Research Institute in
Princeton, NJ succeeded in getting a brief pulse of
laser light to move 310 times as far in a given time as
it would have traveled at the normal, absolute speed
of light in a vacuum (186,000 miles per second).

Wow! When I heard this, my mind immediately
started conjuring up dozens of scenarios; some of
which cracked me up.

Seriously, for a moment — If, indeed, this
turns out to be grounded in reality, rather than a
one-shot, heavily weighted, esoteric experiment, or
a trick (remember all the excitement over supposed
successful cold fusion not too long ago?), this could
make science fiction science fact. It seems to finally
support (to a limited degree) the theory that we
really can exceed the speed of light.

The scientists say that the pulse of laser light was
sent through cesium vapor and traveled so quickly
that it left the chamber before it had even finished
entering. Previous experiments have been conduct-
ed in which light also appeared to achieve such so-
called superluminal speeds, but the light was dis-
torted, raising doubts as to whether scientists had
really accomplished such a feat. In this case, howev-
er, the scientists claim that the laser pulse in the
NEC experiment exits the chamber with almost
exactly the same shape, but with slightly less inten-
sity. The scientists say that the leading edge of the
light pulse has all the information needed to pro-
duce the pulse on the other end of the chamber, so it
doesn’t have to wait for the whole enchilada to reach
the end before being reconstructed.

Whoa, horsey — Hmmm...as can be expected,
such a noteworthy moment will have its detractors.
Some claim that this may not have been a bona-fide
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experiment. One scientist, a physicist at the
University of Toronto, questions whether the light
particles coming out of the cesium chamber were
the same ones that entered. There is further specu-
lation that the kind of chamber in Wang's experi-
ment is normally used to amplify waves of laser
light, not speed them up. In the usual arrange-
ment, one beam of light is shone on the chamber,
exciting the cesium atoms. Then a second beam
passing through the chamber soaks up some of that
energy and gets amplified when it passes through
them. But the amplification occurs only if the sec-
ond beam is tuned to a precise wavelength. By clev-
erly choosing a slightly different wavelength, Wang
induced the cesium to speed up a light pulse with-
out distorting it in any way. So, if that’s the case,
then we're back to square one.

It could happen — Even if it turns out to be
bogus, it’s a start. This is the kind of stuff that
eventually promotes true leaps in technology.
Think of the wonderful improvements to humanity
such a breakthrough would provide. We’ve long
dreamed of being able to move faster than light,
and some of the applications for doing so (other
than time travel) are compelling.

For example, I could know what our editor,
Roger, is getting ready to say to me with the first
word, and I could have the right answer all the
time. Also, missed magazine deadlines would be a
thing of the past, and we could have the right
answer for our significant others every time as well
(this alone is worth throwing billions of dollars at).

For the RF industry, if we could apply the proper-
ties of such an experiment to RF energy, think of the
savings in bandwidth. We could get all of the infor-
mation before it left the sender, needing no band-
width at all.

If, eventually, we could get physical atoms tc
exhibit the properties of light waves (hey, they dc
it in Star Trek), we wouldn’t have to wait for the
rest of our bodies to catch up. The tip of our nose
hits the destination and, boom, we get an automat:
ic rebuild all the way back. (Maybe we could orde:
a few changes during the process?)

OK, I've had some fun with this. The reality it
that modern physics works, and we’re bound tc
accept that. But we have the dreamers, and dream:
sometimes change reality. Be thankful for the
dreamers. Because of them, someday we will move
faster than the speed of light — and I can’t wait.

[
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POWER DIVIDERS

0.47 to 10GHz

21032 Way .49”

Looking for a "perfect fit" power divider for your
50 0r 75 ohm design...fast ? Just call Mini-Circuits!
Our quick response and wide variety can provide
on-target performance to match your needs exactly.
That's because we've developed a vast inventory

of low cost/high value SMA, BNC, and Type-N connector-
ized units covering cellular, GSM, ISM, PCS, and satellite
bands. Select from 2 to 32way models, wide band units
and microstrip designs going down to 470MHz. And
Mini-Circuits power dividers are built tough to handle high
matched power with good VSWR, low insertion loss, and
high isolation between ports. For even lower frequency
applications, check out our family of torroidal
transmission line power splitters and combiners with
frequencies as low as 500Hz. If you're looking for a
better blend of usability and affordability, put the power
of Mini-Circuits to work for you today!

Mini-Circuits...we're redefining what VALUE is all about!

No. Freq.
Model Of Models  Range (GHz)

2WAY-0° 151 0.50-10.0
2WAY-90° 4 1.00-4.20
2WAY-180° 2 1.00-2.49
3WAY 41 0.50-4.20
4WAY 83 0.47-8.40
SWAY 6 0.80-1.98
BWAY 25 0.80-5.00
7TWAY 4 1.00-1.99
8WAY 62 0.50-8.40
SWAY 3 0.80-4.80
10WAY 11 0.75-2.40
12WAY 9 0.50-4.20
14WAY 1 0.90-0.99
16WAY 28 0.47-4.80
32WAY il 0.95-1.75

For detailed model numbers, specifications,
and prices, consult our web site, RF/IF
Designer’s Guide, or call Mini-Circuits.
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[JMini-Circuits )

P.O.Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 For quick access to product information see MINI-CIRCUITS CATALOG & WEB SITE
'”',; The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com
\
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New NEC Bipolar Transistors

Higher f;s, Lower 1/

0.5mm

¢ Flat Lead design reduces parasitics and
improves electrical performance

o Low Profile is ideal for VCO modules
and other space-constrained designs

New, Smaller Packages

Oscillators & Buffer Amps
With the best //f performance available, these devices help you achieve the

phase noise your design demands. They're also available in Twin Transistors. e
Part Number Corner Freq* Package y &é@
NEB56M13 3KHz 3V 30mA M13 ‘#
NE685M13 5KHz 3V 5mA M13
*Review Application Note AN1026 on our website for mare information
on 1/f noise characteristics and corner frequency calculation. New M13

One sixth the footprint area of a SOT-323

LNAs

Need low noise and high gain in an ultraminiature package for your hand-
held wireless products? These new high frequency NPN transistors deliver!

Part Number Description F Gain Package

NE687M13 11 GHz fr LNA 1.2dB 13d8 1GHz Mm13
NE661MO4 25 GHz fr LNA 1.2d8 22d8 2 GHz Mos4
NE662M04 23 GHz fr LNA 1.1d8B 20d8 2 GHz Mo4

Twin Transistor Devices New M04

Half the footprint area of a SOT-143
Cascode LNAs, cascade LNAs and oscillator/buffer combinations are just three
possible uses of these versatile devices. Masched Die versions pair two adjacent
die from the wafer to help simplify your design, while Mixed Die versions —
an NEC exclusive — let you optimize oscillator performance while achieving
the buffer amp output power you need. 40 different combinations available.

Part Number Description Q1 Spec Q2 Spec
EJ’—% UPA810TC Matched Die/Cascade LNA NEB56  NEB856
s g o g UPA814TC Matched Die/Cascade LNA ~ NE688  NE688
— Part Number Description Q1 Spec Q2 Spec

UPAB26TC  Matched Die/Osc-Buffer Amp NE685  NE685 New TC Twin Transistors
T UPAB4OTC  Mixed Die/Osc-Buffer Amp  NE685  NE681 Half the footprint area of a SOT-363
Data Sheets and Application Notes are available st WWW.C @ l.com
[9HN California Eastern Laboratories NEC

Santa Clara, Californla =« 408 988-3500 = Fax-on-Demand 800-390-3232 (US & CANADA)
DISTRIBUTORS: Arrow (800) 525-6666 Reptron Electronics (888) REPTRON
Mouser Electronlcs (800) 346-6873 Elactro Sonlc (800) 567-6642 (CANADA) INFO/CARD 23





