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Emcor products are made to keep your technology safe and secure. As an industry leader in the 
design, manufacture and integration of high-quality enclosures, Emcor offers a range of standard, 
modi  ed and custom products for any application. The only thing stronger than our enclosures is our 
commitment to customer satisfaction. At Emcor, we see enclosures differently.   

Emcor leads the market in premium enclosures by providing:
  • High-quality craftsmanship for durability and strength
  • Custom-engineered designs
  • Mobile products that protect your equipment on the road
  • Products that can be modi  ed for your application

Emcor enclosures are designed and manufactured by Crenlo.
507-287-3535  |  www.emcorenclosures.com/protect

Protect
what’s
Inside.

We see enclosures differently.™
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Where Do I Go for Process Measurement Products?

Your single source for process measurement and control products!

© COPYRIGHT 2010 OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED

omega.com, of Course!

Shop Online at 

Visit omega.com/isd-th

Dilbert © United Feature Syndicate, Inc.

Visit 
omega.com/itcx

iTCX
$295

Thermocouple Virtual
Chart Recorder

Visit omega.com
to order your FREE copy of 
The DILBERT BLUE  CAT® New Horizons in 
Data Acquisition Systems Version 23
Featuring 120 Classic DILBERT Cartoons!

Visit omega.com/utc-usb

Universal Thermocouple Connector
Direct USB to PC Connection

UTC-USB
$59

Standard Connector(OSTW).

Miniature Connector 
(SMPW)(Type K shown).

Laptop not
included.

Visit omega.com/idr

iDR
Starts at

$240

Visit 
omega.com/rh-usb

Economical Humidity/
Temperature Sensor

RH-USB
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Multi-Function I/O USB
Data Acquisition Modules

OMB-DAQ-2416 Series
Starts at

$1100
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omega.com/omb-daq-2416
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1-MHz, 16-Bit USB
Data Acquisition Modules

OMB-DAQ-3000 Series
Starts at

$1399
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omega.com/tc-08

8-Channel USB 
Thermocouple Data
Acquisition Modules

TC-08
$410

New Horizons®
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Systems 

FREE! 

For Sales and Service, Call TOLL FREE 
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Who makes the fastest real-time oscilloscopes?

?The fastest-growing 
oscilloscope company.*

20 MHz - 40 MHz

60 MHz - 200 MHz

DC - 90 GHz Sampling

2.5 GHz - 13 GHz 600 MHz - 4 GHz

100 MHz - 1 GHz

100 MHz - 1 GHz

100 MHz - 1 GHz

100 MHz - 500 MHz

100 MHz - 200 MHz

Introducing 16-32 GHz 
Agilent Infi niium 90000 X-Series

u.s. 1-800-829-4444  canada 1-877-894-4414© Agilent Technologies, Inc. 2010

*Prime Data 2009 Market Growth Analysis.

Our portfolio offers families engineered to deliver the best:

Are you using the best scope?
Take the 5-minute scope challenge and fi nd out.
www.agilent.com/fi nd/scopecheck
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Online now at TMWorld.com
Check out these exclusive features on the Test & Measurement World Web site: 

Blog commentaries and links

Taking the Measure
Rick Nelson, Editor in Chief

• NIWeek focuses on time
• Keeping manufacturing jobs at home
• Do we need corporate heroes?
• How important is manufacturing to US tech 

industry?

Rowe’s and Columns
Martin Rowe, Senior Technical Editor

• PCB gaps lead to unwanted emissions
• UNH-IOL gears up for 40G/100G testing
• Oscillators and emissions

Engineering Education and Careers
Breanna Locke, Contributing Editor

• Modeling robots after caterpillars
• Engineering your face
• Saving your skull
• “Smart” technology meets the remote control

www.tmworld.com/blogs

From the archives

Complex modulation comes to 
optical fiber
Fiber is running out of bandwidth just as dial-up lines 
did years ago. Complex modulation solves the prob-
lem, again.

www.tmworld.com/complex_modulation

Take a challenge, win a prize
Answer our Data-Acquisition Challenge question cor-
rectly, and you could win a 16GB iPad with 3G, cour-
tesy of Data Translation, the challenge sponsor.

www.tmworld.com/challenge

Connect with us on the Web
Join the Test & Measurement World group on LinkedIn 
or find us on Facebook to join discussions on test, 
measurement, and inspection topics. You can also fol-
low our editor in chief, Rick Nelson, on Twitter.

www.tmworld.com/socialmedia
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Data acquisition just got a lot easier.

More ways to control. More ways to connect.
The new Agilent 34972A Data Acquisition Switch Unit takes our best-selling Agilent 34970A 

to the next level. For starters, you get convenient built-in LAN and USB connectivity. Plus, 

you can control your data acquisition remotely via Web interface. And transfer logged 

data to your PC with a simple fl ash drive. No more expensive adapters and connectors. 

That’s easy. That’s Agilent.

© 2010 Agilent Technologies, Inc.
*Prices are in USD and are subject to change. 
See participating distributors for details.

NEW  34972A 34970A

USB and LAN GPIB and RS232

Graphical web interface

Benchlink data logger software

SCPI programming

Benchlink data logger software

SCPI programming

3-slot LXI unit with built-in 6 ½ digit DMM

 $1,845    $1,597* $1,597*

Hurry!  For a limited time, get 
the 34972A at the 34970A price.
www.agilent.com/fi nd/Agilent34972A

Agilent and our Distributor Network
Right Instrument. Right Expertise. Delivered Right Now.

866-436-0887 
www.metrictest.com/agilent6,000 instruments. One source.

TM1008_007   7 8/16/10   10:55:35 AM



8  AUGUST 2010

A CANON COMMUNICATIONS LLC PUBLICATION

EDITORIAL STAFF

Editor in Chief: Rick Nelson
richard.nelson@cancom.com
ATE & EDA, Inspection, Failure Analysis, Wireless Test, 
Software, Environmental Test

Managing Editor: Deborah M. Sargent
deborah.sargent@cancom.com

Senior Technical Editor: Martin Rowe
martin.rowe@cancom.com
Instruments, Telecom Test, Fiber-Optics, EMC Test, 
Data-Analysis Software

Assistant Managing Editor: Naomi Eigner Price
naomi.price@cancom.com

Contributing Technical Editors:
Bradley J. Thompson, brad@tmworld.com
Richard A. Quinnell, richquinnell@att.net
Ann R. Thryft, athryft@earthlink.net

Editorial Intern: Breanna Locke

Publisher: Russell E. Pratt

Art Director: Marco Aguilera
Senior Associate Art Director: Robin Bernstein
Associate Art Directors: Tim Burns, Laura Pappada, 

Hector Torres
Illustrator: Dan Guidera

Director of Premedia Technologies: Michael Ciardiello
Production Director: Jeff Tade
Senior Production Artists: Jeff Polman, Derric Treece
Production Artists: William Baughman, Ricardo Esparza

Canon Communications, LLC
EXECUTIVE OFFICERS

Chief Executive Officer: Charles G. McCurdy
Chief Financial Officer: Fred Gysi
Chief Operating Officer: Michael Behringer
Chief Technology Officer: Mike Deering
Senior Vice President, Publications: Ron Wall
Senior Vice President, Events Division: Kevin O’Keefe
Vice President, Operations: Roger Burg
Vice President, E-media: Jason Brown

HOW TO CONTACT T&MW

EDITORIAL:
33 Hayden Ave.
Lexington, MA 02421

Fax: 781-862-4853
E-mail: tmw@cancom.com 
Web: www.tmworld.com

SUBSCRIPTIONS: 
For address changes, cancellations, or questions about 
your subscription, please contact:  

Customer Service
Test & Measurement World
P.O. Box 47461
Plymouth, MN 55447 

Phone: 800-869-6882
Fax: 866-658-6156 
E-mail: TMW@kmpsgroup.com
Web: www.getfreemag.com/tmw

CIRCULATION:
Rick Ellis 
303-322-3538 
rick.ellis@cancom.com

LIST RENTAL:
Statlistics
203-778-8700

REPRINTS:
Foster Printing Service
800-879-9144 
sales@fosterprinting.com

Subscribe to T&MW online: 
www.getfreemag.com/tmw

sealevel.com  >  sales@sealevel.com  >  864. 843.4343

®

Connectivity and control. Making your interface as reliable as the 

tides—and just as strong. Sealevel creates hardware and software 

solutions for both digital and serial interface requirements.

We Listen. Think. And Create. 

© 1986-2010, Sealevel Systems, Inc. All rights reserved.

The right connection creates 

incredible power. 

Computing/HMI                  Serial                  I/O

SeaI/O® data aquisition modules provide powerful digital, 

analog, and serial expansion to any computer.
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EDITOR’S NOTE 

wave of optimism is sweeping the 
semiconductor equipment industry 
as evidenced by the positive 
mood at Semicon West, held July 
13 through 15 in San Francisco. 
ATE manufacturers in particular 

had positive things to say about the industry 
on the exhibit floor and in a special Thursday 
workshop titled “ATE Vision 2020.”

But the news out of the workshop for the ATE 
industry isn’t all rosy, and the ATE companies 
themselves will be tested as they contend with 
evolving markets and technologies. Consultant 

Ron Leckie, prin-
cipal of Infra-
structure Advi-
sors, said in his 
workshop key-
note address 
that he expects 
the field of five 
major ATE ven-

dors (Advantest, LTX-Credence, Teradyne, and 
Verigy, all of which were represented in the 
workshop, plus Yokogawa) to shrink to three 
within the next three to 10 years.

In good news for the commercial ATE compa-
nies, Leckie urged chip makers to avoid in-
house solutions. For focused test within captive 
test operations having few sites and serving a 
narrow product line, in-house testers can be ef-
fective, he said, but in most cases, the pitfalls 
far outweigh the positives: In-house strategies 
impose hidden costs and overhead, with re-
spect to documentation, training, customer sup-
port, and ongoing maintenance. In addition, 
firms employing outsourced semiconductor as-
sembly and test services will need to support 
their proprietary testers within the OSAT (out-
source assembly and test) environment.

The bad news for the commercial ATE firms is 
that they are becoming victims of their own suc-
cess. Because of the ATE companies’ successful 
implementation of parallel and concurrent test 
technologies—coupled with the increasing 
adoption of scan, built-in self-test, and adaptive 
test techniques—the cost of test hardware is 
falling as costs shift to fixtures, probe cards, 
handlers, and probers.

The good news and bad news combined, 
Leckie suggested, does not add up to support for 
all five major players. Showing the turmoil that 
has riled the industry through the years, he pre-
sented one slide listing about three dozen com-
panies who have evolved through spinoff, merger, 
or acquisition into today’s major players. You can 
view the slide at his Website, www.infras-advisors.
com, and he invites additions and corrections.

Leckie attributed his prediction that the cur-
rent field will shrink to three in part to “The Rule 
of Three,” after the book of the same name by 
Jagdish Sheth and Rajendra Sisodia. According 
to the rule of three, markets support three gen-
eralist competitors plus several specialists, with 
the generalists including a dominant player with 
a 40% market share, a strong second-place 
player with about a 20% share, and a third-place 
player with about a 10% share. He noted that 
the dominant competitor in such a situation may 
be least innovative, with the fragile third-place 
company leading the field in innovation.

Leckie said that as the field consolidates, we 
may see mergers and acquisitions involving 
niche, specialist players such as Aehr Test, 
ELES, Micro Control Co., Roos Instruments, 
ProductionLine Testers, and SPEA. The good 
news for ATE customers is that they can expect 
to see a wave of innovation as the major and 
niche players alike struggle to be among the 
survivors. T&MW

The cost of ATE 
hardware is falling as 
costs shift to fixtures, 
probe cards, handlers, 
and probers.

A 
Tests temper ATE firms’ optimism
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© Geotest - Marvin Test Systems, Inc. 2010 
All rights reserved. Product and trade names 
are property of their respective companies.

Toll Free: 888.837.8297

www.geotestinc.comWorld-Class Digital Test

Market-Leading PXI Digital Instrumentation

Visit Geotest at AUTOTESTCON (Booth #623)

 GX5960 Series: Highest performance PXI digital instrument with high voltage 
pin electronics & PMU,  256 time sets, and 1ns programmable drive / sense 
strobes for LRU and SRU test applications

 GX5295: The only 3U PXI single card semiconductor test solution featuring 
32, 100 MHz channels with per-pin PMU

 GX5055: High performance digital test with high voltage pin electronics and 
PMU functionality for card and semiconductor test applications
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To read past “Test Voices” columns, go to www.tmworld.com/testvoices.

Besides the usual perps (stylists, designers, and 
manufacturing engineers), automobile com-
panies employ sadists and practical jokers 

who respectively decide where to place the vehicle’s radio, er, “enter-
tainment system,” and select its connectors.

Our 2004 Nissan Quest minivan’s CD changer ate a disc, and a local 
garage estimated that repairs would cost several hundred dollars. I 
figured that I could pull the radio and connect a power supply, an 
antenna, and a couple of loudspeakers to verify the repairs. While it 
was on the bench, I’d add audio inputs to accommodate a Sirius 

satellite receiver I’d 
received as a gift.

I downloaded 
disassembly instruc-
tions for the Quest’s 
uniquely styled 
“coffee table” central 
console and began 
under-dash yoga 
exercises, searching for 
screws hidden by 
sadists and struggling 

with recalcitrant plastic panels affixed by hidden spring-clip fasteners 
guaranteed for one insertion/extraction cycle.

I extracted the radio assembly, a featureless metal box that sports no 
controls—those are embedded in the “coffee table.” The CD drive 
looks nothing like a consumer-audio product, and its broken plastic 
innards told me that it was beyond repair. As for adding audio inputs, I 
downloaded the radio’s schematic and was stymied. Without knowl-
edge of its internal architecture and data-bus protocols, I couldn’t 
figure out where to attach external audio.

Even armed with my HP 16500B logic analyzer and lots of spare 
time, attempting to reverse-engineer the various buses’ signals would 
require a test-bench fixture. Short of stripping wiring harnesses and 
controls from a wrecked Quest, where could I find mates for those 
unfamiliar-looking connectors selected by Nissan’s practical jokers? In 
short, I was in over my head.

Defeated, I ordered a replacement CD drive ($45) and an after-
market adapter pod ($90) that plugs into the radio’s unused mystery 
connectors and provides audio inputs for the Sirius receiver. I now 
have a fully functioning installation and an appreciation for the 
degree to which a once easily diagnosed and tested box-with-knobs 
“radio” has mutated into a vehicle-integrated, microprocessor-inten-
sive, bus-oriented “entertainment system.”

Now, wasn’t that fun? T&MW

Under the dash, and over my head

READ THIS FIRST!
Always disconnect a vehicle’s battery 
ground strap before venturing under 
the dash. Never attempt to remove the 
positive (hot) terminal connector, as a 
slip of the wrench can cause a massive 
short circuit and battery explosion. Dis-
connecting the ground strap also dis-
ables the vehicle’s airbag system, pre-
venting accidental actuation.

DIY REPAIR TIPS
Repairing a modern automobile’s enter-
tainment system far exceeds the capa-
bilities of most of us. But if you decide 
to go ahead, here are a few suggestions:
• Begin by reviewing the owner’s man-
ual to verify your understanding of how 
the entertainment system should work. 
• Reread the warranty statement. If 
you’re lucky, warranty coverage will pay 
for repairs. Your attempted repairs will 
likely void any remaining warranty.
• Check the vehicle’s fuse panel for 
blown fuses. Vaporized metal in a fuse 
implies a massive overload.
• Ask yourself “What’s changed?” 
Could seemingly unrelated repairs have 
affected the entertainment system?
• Search the Internet for similar prob-
lems reported by other owners.
• Obtain the documentation. Specifically, 
get removal and replacement instruc-
tions and a repair manual (if available).
• Survey your toolkit. You’ll need more 
than a screwdriver and an adjustable 
wrench to remove most entertainment 
systems.
• Make a test plan. What instruments 
are needed to verify your repairs?

RESOURCES
There’s a paucity of general information 
regarding radio removal and repairs. 
Your best bet is to use a specific vehi-
cle’s manufacturer, model, and year as 
search terms. Some listings may appear 
under “radio” or “audio system.” This 
Website offers some basic advice:
www.fixitclub.com/Electronics/Car_
Radio.shtml?page=1
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NEWSBRIEFS

Waveforms trigger on time
The WaveXciter arbitrary waveform generators from Tabor Elec-
tronics let you generate standard, modulated, and arbitrary wave-
forms with sample rates up to 2.1 Gsamples/s with 12-bit ampli-
tude resolution. The WaveXciter series consists of two 
models—the single-channel WX2181 and the dual-channel 
WX2182—both of which feature a trigger that lets you initiate a 
waveform based on an incoming pulse’s width. That is, the instru-
ments can trigger on pulses longer than a programmed width, 
shorter than a programmed width, or between two widths.

The instruments can store waveforms up to 16 Msamples long 
(32 Msamples optional). A 
sequence table with up to 
16,000 steps lets you call 
waveform segments. Each 
step can initiate a wave-
form from an external trig-

ger or under software control, and each waveform segment can 
run up to 1 million times. Standard waveforms include sine; 
square; triangle with modulation including AM, FM, FSK, PSK, 
nQAM, and nPSK; and sweep.

Both instruments in the WaveXciter series provide communica-
tions through USB, Ethernet (LXI Class C), and GPIB ports. Soft-
ware support includes ArbConnection software for creating wave-
forms and drivers for C, C++, LabView, and Matlab.

Base price: $32,000. Tabor Electronics, www.taborelec.com.
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LabView gets a boost 
with 2010 release
National Instruments has unveiled Lab-
View 2010, the latest version of its graphi-
cal programming software. The company 
says that with a rewritten complier, the 
new version offers an overall 20% speed 
improvement over previous versions, and 
it also adds features that will help users 
shorten development time.

For example, the new packed project 
libraries help developers distribute code 
to users. Developers can encapsulate 
portions of compiled LabView code in 
a packed library, which contains a single 
file with a .lvlibp extension. The librar-
ies can shorten development time for 
others looking to incorporate that code 
into larger projects. Opening a packed 
library lets users see, but not edit, the 
LabView code it contains.

Developers and test engineers who 
use instrument drivers have long had a 
way to find drivers at www.ni.com, but 
LabView 2010 lets you search for and 
install NI-certified drivers from within 
LabView. The Instrument Driver Finder 
will connect a computer with Internet 
access directly to the company’s Website 
to simplify the process.

LabView 2010 also improves devel-
opment time by reducing the number 
of clicks needed to gain access to a 

function. Other new features simplify 
the process of configuring a system. 
For example, LabView 2010 lets users 
configure LabView Realtime PXI sys-

tems through a browser rather than 
through NI’s Measurement and Auto-
mation Explorer. Prices start at $1249. 
www.ni.com/labview.

Rohde & Schwarz enters the time domain
The Rohde & Schwarz test-and-measurement division is entering the 
time-domain-analysis business with families of oscilloscopes that offer 
bandwidths to 2 GHz. Roland Steffen, head of the firm’s test-and-mea-
surement division, said the new offerings will complement the under-
500-MHz offerings from the Hameg subsidiary, which R&S acquired five 
years ago. He said Hameg will continue to supply instruments costing 
roughly 4000 euro and less through distributors, while R&S will serve the 
500-MHz and up, 4000-euro-and-up market through its direct sales force.

Josef Wolf, head of the spectrum and network analyzers, EMC tests, and oscilloscopes subdivision, said the 
scope-development effort focused on high-level integration of analog, mixed-signal, and digital subsystems. A 
key goal, he said, was a low-noise analog front-end achieved through the use of a single-core SiGe 10-GHz ADC 
with ENOB better than seven. A 90-nm ASIC with 15 million gates provides hardware implementation of digital-
signal-processing functions, enabling the analysis of 1 million waveforms per second.

The top-of-the-line R&S RTO models are available in two- and four-channel versions with bandwidths of 1 and 2 
GHz. Sampling rate is 10 Gsamples/s. The instruments support a Windows-driven touch-screen user interface. 
The R&S RTM models offer 500-MHz bandwidth and 5-Gsamples/s sampling. They forgo the touch-screen inter-
face but boot within 7 s to help provide fast measurement results. RTM instruments start at 5000 euro; RTO instru-
ments start at 12,000 euro. www.rohde-schwarz.com.
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Calibrate your best temperature probes
Calibration labs use a hierarchy of temperature probes, starting 
with SPRTs (standard platinum resistance thermometers) that then 
become reference probes for other probes. The 1594A and 1595A 
Super-Thermometers from Fluke can use an SPRT or a reference 
resistor to calibrate SPRTs, PRTs (also called RTDs), and thermis-
tors. Typical accuracy is 0.2 ppm (0.05 mK) for the 1595A and 0.8 
ppm (0.2 mK) for the 1594A.

Both thermometers let you com-
pare an unknown probe against 
either an external SPRT (and exter-
nal reference resistor) or an internal 
reference resistor (1 Ω, 10 Ω, 25 Ω, 100 Ω, or 10 kΩ). You can get a 
direct comparison or you can get a ratio of the reference resistor 
to the unknown probe. A ratio self-calibration lets you check the 
thermometer’s measurement circuits.

When calibrating SPRTs or PRTs, you can get test results in ohms 
or in temperature units. The 1594A and 1595A let you save test 
results to a USB thumb drive or directly to a PC through the instru-
ment’s Ethernet, RS-232, USB, or GPIB ports. You can also use the 
ports to control the instrument for automated tests.

Prices: 1594A—$20,195; 1595A—$27,195. Fluke, www.fluke.com.
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Autotestcon, September 13–16, 
Orlando, FL. IEEE, www.autotest-
con.com.

EOS/ESD Symposium, Octo-
ber 3–8, Reno, NV. Electrostatic 
Discharge Association, www.
esda.org.

International Test Conference, 
November 2–4, Austin, TX. IEEE, 
www.itctestweek.org.

Electronica, November 9–12, 
Munich, Germany. Messe 
München, www.electronica.de.

To learn about other conferences, 
courses, and calls for papers, visit 
www.tmworld.com/events.

Details at in-phasetech.com

Imagine testing 72 ports of a DUT faster and more accurately than manually testing a 4-port 
device.  Now you can:  Our new multiport, multimode, multi-smart ATS combines sophisticated 
hardware with advanced software to offer these special advantages:

• Unique high performance switch matrix routes multiple ports of a DUT to measure all 
S-parameters and isolation between any DUT ports

• Full 12-term error correction at the measurement plane; each path can be calibrated in less 
than 1 minute (60 minutes’ maximum calibration time for all 72 paths)

• Wide operating fl exibility—DC to 18 GHz; 1.28:1 VSWR typical with discrete microwave 
frequencies on request

• “Smart” software permits fast, easy confi guration changes to test new devices and for 
instrument control, data acquisition, and signal processing with multiple format test reports

EXTREME

Untitled-1   1 3/3/2010   10:32:50 AM
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Graphene shows promise

When you think of how far 
semiconductor devices—par-
ticularly CMOS—have come 

in terms of speed, it can leave you dumb-
struck. One day, though, silicon-based 
ICs will reach their speed limits. Re-
searchers are, therefore, looking for new 
materials that can take over where silicon 
will leave off. One such material is gra-
phene. Still in the research stage, gra-
phene is showing promise for applica-
tions such as high-speed transistors, 
sensors, super capacitors, and solar cells.

Graphene is carbon grown on sub-
strates such as silicon, glass, and copper in 
layers that are just one atom thick. Thus, 
graphene sheets are two dimensional. 
The carbon atoms are arranged in hexag-
onal shape, like a honeycomb. When 
doped with impurities, graphene takes on 
some interesting properties. 

For example, electrons can pass right 
through a graphene sheet without knock-
ing into other electrons—a phenomenon 
called “ballistic transport,” which means 
the material has very low resistance. 
Lower resistance results in lower voltage 
losses, which could lead to a new range of 
low-power electronic devices.

Graphene is being applied in the con-
struction of RF transistors that could set 
new bandwidth records. IBM has an-

nounced the development of graphene 
transistors with a bandwidth of 100 MHz 
(Ref. 1). The online version of this article 
(www.tmworld.com/2010_08) contains 
links to papers on graphene research. 

At first, graphene MOSFET transistors 
wouldn’t work in digital applications be-
cause the single-layer sheet has no band 
gap between a MOSFET’s gate and its 
source-drain channel. Without a band 
gap, a transistor won’t turn off (Ref. 2) 
and would function as an analog device 
only. In June, researchers at Lawrence 
Berkeley National Labs announced that 
they had created a two-layer graphene 
device. With two layers, the researchers 
made a device with a controlled band 

gap, from 0 meV to 250 meV (Ref. 3). 
With that band gap, graphene transistors 
could work as digital devices.

As a sensor, graphene could, with the 
proper doping, detect the presence of 
specific chemical compounds. It’s also 
showing properties that make it light 
sensitive. Thus, graphene could find use 
in solar cells or as infrared detectors 
(Ref. 4).

Supercapacitors are yet another possi-
ble application for graphene. Experi-
ments have shown that chemically modi-
fied graphene ranges in capacitance from 
99 F/g to 135 F/g depending on the 
doping material. These values are high 
compared to dielectric capacitors but 
lower than batteries or fuel cells (Ref. 5).

As researchers experiment with gra-
phene-based devices, they must charac-
terize them. That requires measure-
ments. Mary Anne Tupta, senior 
applications engineer at Keithley Instru-
ments, often assists researchers who, 
when characterizing graphene transis-
tors, measure a device’s I-V curves with 
source-measure units. Some researchers 
are measuring the characteristics of the 
graphene sheets themselves. They may 
put just 1 pA of current through a sheet 
and measure its resistance. Many of the 
papers listed in the online version of this 
article discuss how researchers make 
these measurements. T&MW
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Graphene sheets form a single-atom 
layer on silicon or other materials. 
Courtesy of IBM.

USB test switch for PXI
The Model 40-737 test switch from Pickering Interfaces lets you 
connect up to eight USB devices to a single PXI card. You can 
use the switch to automatically test USB peripherals. Each port’s 
power is switched through software. www.pickeringtest.com. 

Videos on noise figure measurements
Agilent Technologies has released a CD containing five videos called 
“Hints For Making Noise Figure Measurements.” www.agilent.com.

Reference CD on nanoscale measurements
Keithley Instruments’ “Nanotechnology Test Tutorials” CD contains techni-
cal papers, articles, and data sheets on how to make measurements on 
nanoscale semiconductor devices and carbon nanotubes. www.ggcomm.
com/Keithley/Jun10_PR_NanoCD.html. 
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Technological advancements have 
propelled the growth of sensors in 
the test and measurement space, 

and manufacturing environments rou-
tinely uses sensor-based test and mea-
surement instruments to ensure quality 
production. The development of high-
value resistor kits allows the unham-
pered use of high-impedance sensors for 
accurate measurements without inter-
ference from external noise, solder-flux 
residue, particle tracking, bias currents, 
and distant charges that can make re-
peatable measurements difficult.

Many factors are at play in the sensor-
based instrument market. For example, 
the growth of data-acquisition systems has 
enabled manufacturers to embed micro-
processors, custom programming, and dis-
plays into proprietary packaged devices, 
and data-acquisition hybrid devices often 
can store data for analysis on a computer 
at a later point in time. Further, product 
improvements in signal conditioners have 
improved the interface between real-
world analog and digital sensor signals and 
data-acquisition or measurement and con-
trol systems at both the system and the 
device level. Advances in wide dynamic 
range encourage the use of vibration and 
acceleration sensors in test and measure-
ment applications. All of these factors 
point to a growing market for sensor-

based instruments, yet the enhanced rug-
gedness of many sensors has given them a 
longer lifespan, and this may have been 
delaying demands for new products.

Market dynamics
Though the process industry is the larg-
est market driving the predictive and 
preventive maintenance market, reve-
nues from power generation and aero-
space have a higher rate of growth. It is 
estimated that for sensor-based test in-
struments, the revenues from automotive 
and aerospace are likely to dominate the 
market. This growth can be attributed to 
the higher use of accelerometers, flow 
transmitters, and data-acquisition devices. 

The consumer electronics end user 
industry is anticipated to provide major 
growth for the sensor market in the pe-
riod from 2010 to 2013. The main 
growth drivers in this space are the in-
creased use of accelerometers and data-
acquisition devices. Power generation is 
the next largest industry expected to 
grow, due to the increased adoption of 
test equipment for monitoring various 
parameters.

Sensors have been making deeper pen-
etration into the test and measurement 
market with revenues growing since the 
year 2003, when the sensor industry gen-
erated just $1255.3 million. The industry 
experienced a dip in revenue growth 
rates in 2008, but recovery started in the 
second half of 2009, with revenues mov-
ing up to $1967.2 million for that year. 

It is estimated that in the future, the 
revenue growth rate is likely to be 
stronger and will translate into sizable 
revenues of $3097.3 million by 2013. 
The use of sensors in test and measure-
ment instruments is likely to accelerate, 
with the high degree of precision pro-
vided by sensor-based test and measure-
ment instruments being key to the end 
user’s demand. T&MW

To read past “Market Trends” columns, go 
to www.tmworld.com/markettrends.

Use of sensors in test instruments increasing

Foxconn to take more than half of EMS market by 2011

[SENSORS]

R
ev

en
ue

s 
($

 m
ill

io
ns

)

0

500

1000

1500

2000

2500

3000

3500

'03 '05 '07 '11'09 '13

By 2013, revenues in the sensor-based 
instrument market are predicted to be 
more than double the revenues of 2003.

Thanks in large part to growth from its customer Apple, 
EMS (electronics manufacturing services) provider Fox-
conn Technology Group is set to take more than half of 
global EMS industry revenue by 2011, up from 44.2% 
in 2009, according to a report from iSuppli.

“Foxconn’s customers are some of the hottest com-
panies in the electronics business today, most notably 
Apple Inc.,” said Thomas Dinges, iSuppli associate, in a 
statement. “As Apple and others have gained share, so 
has Foxconn.”

With revenue of $17.1 billion, Taiwan’s Foxconn, also 
known as Hon Hai Precision Industries, was the domi-
nant EMS provider in Q1. Foxconn’s revenue was signif-

icantly higher than number two player Flextronics Inter-
national, which posted revenue of $5.9 billion in Q1. 
Foxconn’s revenue in the quarter was up 54.1% from 
$11.1 billion during Q1 2009.

iSuppli said that part of Foxconn’s revenue boom is due 
to the industry-wide strength of the digital consumer 
business and a strong recovery in computing-related 
products. The market research firm further said that Fox-
conn dramatically outperformed the 27.5% year-over-year 
revenue increase for the Top 10 EMS providers in Q1 and 
that the company’s revenue increased by 3.4% last year, 
while the overall EMS industry contracted by 11.9%. 

Suzanne Deffree, Managing Editor, News, EDN
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mechatronics

FRESH IDEAS ON INTEGRATING 
MECHANICAL SYSTEMS, 
ELECTRONICS, CONTROL SYSTEMS, 
AND SOFTWARE IN DESIGN

Take any book and wrap a few rubber bands around it. 
Toss the book in the air three times, each time giving it 
a pure rotation, as best you can, about one of the three 

axes perpendicular to its sides. What do you observe?  This 
simple experiment demonstrates fundamentals essential to the 
design of rotating machines, space satellites, and much more.

The motion of any system depends on the forces acting on it 
and its constitution—that is, the manner in which its mass is dis-
tributed, usually in response to strength, weight, space, and stiff-
ness requirements. To predict dynamic behavior, you need to 
know the mass, the location of the mass center, and six quanti-
ties called the inertia scalars. The concept of mass center 
is well known, and its location is used to deter-
mine the translational motion of a body. But 
inertia scalars are not well understood. At any 
point in a body, you can determine six inde-
pendent quantities called the three mass 
moments of inertia and the three products of 
inertia. Together, they quantify how mass is dis-
tributed with respect to three perpendicular axes fixed 
in the body at that point. The mass moments of inertia quantify 
the resistance of the body to angular acceleration about each 
axis, and the products of inertia quantify the symmetry of the 
mass distribution with respect to each plane. In addition, there is 
always a particular orientation of those axes such that the prod-
ucts of inertia are all zero. The remaining three quantities—the 
principal mass moments of inertia—play an important role in 
dynamic analysis.

In the tossed book experiment, the only force acting on the 
book is gravity, and that force goes through the mass center. 
The book then is moment-free, spinning freely in space. 
Since the book is moment-free, the magnitude of its angular 
momentum vector, H, must be constant (conserved), and if 
you neglect any translation, the rotational kinetic energy, T, 
must be constant (conserved). Plotting constancy of T and H 
using the absolute angular velocities ω1, ω2, and ω3 as ordi-
nates gives two ellipsoids.

1
2

T [I1 1
2

 + I2 2
2

 + I3 3
2]

(I1 1)2 + (I2 2)2 + (I3 3)2H 

The only allowable spinning 
states are at the intersections of these 
two ellipsoids. The lines on the fig-
ure are the intersections for a fixed 
value of T and various values of H, 
where I1 > I2 > I3. The three inter-
sections are circles at the greatest 
and least axes and a saddle at the 
intermediate axis. This indicates that 
rotation about the axes with the 
greatest and least moments of inertia 

is stable to small oscillations, 
while rotation with 

respect to the inter-
mediate axis is 
unstable to small 
oscillations.
Another way to 

arrive at this conclusion is by considering Euler’s 
Equations for this situation, where the 1, 2, 3 axes are 

body-fixed principal axes through the mass center. 

I1 1 + (I3  I2) 2 3 = M1 = 0
I2 2 + (I1  I3) 1 3 = M2 = 0
I3 3 + (I2  I1) 1 2 = M3 = 0

If the body is given a constant spin rate, Ω, exactly about any 
one of its principal axes, it will continue to spin about that axis. 
But what happens if that motion is perturbed by an angular 
velocity ωp? Assume ω1 = Ω + ωp. Analysis of Euler’s Equations 
with linearization shows the resulting equation. If the coefficient 
of ω2 is negative, the solution for ω2 grows with time. This 
happens if the 2-axis is the intermediate principal axis.

(I1  I3)(I1  I2) 2

I2I3
2 + 2 = 0

You can apply the topic of principal axes to everyday prac-
tice. Modern machines have high-speed rotors fastened to 
shafts. If the principal axis of the mounted object does not 
coincide with the axis of the shaft, making the system dynam-
ically balanced, then dynamic bearing reactions result that 
could lead to premature bearing failure. T&MW

System motion fundamentals
Tossing stuff into the air helps us understand moments of inertia and 
principal axes that are essential for design.
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TOPS IN TEST

Business is at last turning up for the test 
industry’s largest publicly held fi rms.

On the 

BY LAWRENCE D. MALONEY, CONTRIBUTING EDITOR

A
fter suffering steep declines in revenue 
from one of the most severe global reces-
sions on record, the worst is over for the 
test field’s giant companies. But robust 
recovery will take time. Most public 

companies in the test industry’s top 10 in revenue suf-
fered double-digit drops in sales in 2009 (see table).

Still, with 2010 has come a noticeable pickup in sales 
and orders. Behind that upturn: a healthy rebound in key 
markets that fuel purchases of test equipment. In the first 
quarter of 2010, for example, Intel’s net income nearly 
quadrupled compared to the same period in 2009.

Analysts note that the industry slump hit bottom in 
August 2009, with steady sales increases ever since. 
“The industry is bouncing back faster than it did after 
the telecom bust in 2001,” said Sujan Sami, industry 
manager for Frost & Sullivan’s Measurement & Instru-
mentation practice. “Then, it took two years before 
we finally saw recovery in 2004.”

R&D marches on
At Agilent Technologies, still the industry kingpin with 
$2.25 billion in revenues last year from its Electronic 
Measurement Group (EMG), tough cost controls insti-
tuted in 2008 didn’t block R&D investment. Ron 
Nersesian, EMG president, cited more than 200 new 
products and applications introduced in 2009. The 
PXA signal analyzer, introduced in the fall of 2009, has 
already become the flagship of Agilent’s X-Series line, 
said Nersesian, with capabilities for testing a variety of 
signal standards in cellular communication and digital 
video. Also important for many applications: Agilent’s 
Infiniium DSO90000A Series oscilloscopes.

Noting solid growth in 2010 business, Nersesian 
said: “Our general-purpose markets show strong per-
formance. This is driven by the overall improvement 
in the semiconductor market, which feeds other indus-
tries, and by government stimulus packages. Aerospace 
and defense are also up.”

The wireless handset market, however, continues to 
lag, observed Nersesian, and remains a challenging 
business with tight margins for test solutions. Looking 
far more promising is the rollout of LTE, an area where 
Agilent is targeting test equipment for base stations.

And while Agilent is adjusting its test portfolio, 
selling its NCX data-network testing line in 2009 

to Ixia and buying most of Keithley Instru-
ments’ RF test line, the company also is 
increasing its presence outside electronic 
measurement. In 2009, Agilent made a 
huge commitment to its already strong 

stake in bioanalytical instruments with the 
acquisition of  Varian.

Agilent’s major challengers in electronic measure-
ment—Danaher’s Tektronix and Fluke companies—
also suffered a rocky 2009. But the combined annual 
revenue of about $1.86 billion for these firms last year 
was closer than ever to that of Agilent’s EMG.

Tektronix, whose business is now divided between 
general-purpose test instruments and communications 
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test products, is getting a boost from im-
provements in key end markets that 
began in the fourth quarter of 2009, 
pointed out Amir Aghdaei, Tektronix 
president.

“Emerging 3G and 4G communica-
tions standards are driving investment in 
our performance products, and main-
stream embedded applications are in-
creasing demand for our bench portfolio 
of products,” said Aghdaei. “Our spec-
trum analyzers are also seeing an increase 
in demand with the need for greater 
wideband performance in radar and 
spectrum management, particularly in 
intelligence, regulatory monitoring, and 
defense applications.”

Notable 2009 product launches cited 
by Aghdaei include the MSO70000 Series 
of mixed-signal oscilloscopes, targeted for 
high-speed digital applications. Tektronix 
was also on the prowl for acquisitions in 
2009, buying both Sypris Test & Mea-
surement and Davis Calibration.

Meanwhile, sister company Fluke 
points to stronger business, led by China 
and the emerging markets of South 
America, Eastern Europe, and Asia. In 

particular, the company notes 
enthusiastic customer re-
sponse to new tools for boost-
ing energy efficiency and 
productivity.

“The Fluke 233 remote-
display multimeter is jumping 
off the shelves and winning a 
number of prestigious awards,” 
said Barbara Hulit, president 
of Fluke. “The same is true for 
our Ti32 thermal imager.”

Hulit added that sustain-
ability has become a core 
value for many companies, a 
trend that she believes bene-
fits both Fluke’s handheld 
measurement products and its 
higher-end energy recorder 
and calibration technologies. 
The company also hopes to get involved 
in the growing market for smart-grid 
technology and has received a $1.4 mil-
lion federal grant from the National Insti-
tute of Standards and Technology to de-
velop a comprehensive calibration source 
to verify the performance of phasor mea-
surement units in smart grids.

Softening the blow
For many companies in the 
top 10, fast action on the cost 
side helped salvage the bottom 
line in 2009. “Anritsu started 
to reduce fixed costs right after 
the ‘Lehman Shock,’ and thus 
made good operating profits 
in fiscal year 2009 despite the 
sales decline,” said Hirokazu 
Hashimoto, who became 
company president in April. 
“Though it will take some 
time for sales to get back to 
where they were, I expect 
stable operating profits.”

Anritsu looks for healthy 
opportunities from the com-
mercialization of LTE, with 
such key products as the 

MD8430A signaling tester, the BTS Mas-
ter for LTE network testing, and the 
MP1800 signal-quality analyzer.

Other top-10 firms banking on com-
munications to fuel recovery are JDSU 
and Spirent Communications, which 
fared better than most test giants during 
the recession. “JDSU maintained healthy 
R&D investment, which has allowed us 
to take market share and accelerate out 
of the downturn,” said Dave Holly, 
president of the JDSU Communications 
Test & Measurement business segment. 
“We made the right decisions to invest 
in innovations for the future, such as 
LTE network deployment.”

In today’s world of on-demand video 
from any device, networks are being 
stressed to a significant degree, noted 
Holly. For example, the prevalence of 
smartphones and the mobile Internet are 
creating “pinch points” in the network 
and are spurring a need for investment to 
upgrade the mobile backhaul segment of 
the network. In that regard, JDSU in 
2009 acquired the network tools business 
of Finisar, a provider of storage-area-net-
work protocol-test tools. And in Febru-
ary of 2010, JDSU agreed to acquire Agi-
lent’s Network Solutions Division, 
strengthening its position in wireless test.

Among the company’s important prod-
uct introductions for such network appli-
cations: the handheld T-BERD/MTS-
4000 multiple-services test platform. JDSU 
has also introduced a module for that de-
vice that provides enterprise-test capabili-
ties for Ethernet/IP LANs. (continued)

Tektronix president 

Amir Aghdaei sees 

emerging 3G and 4G 

communications 

standards as big 

sales drivers for the 

company’s high-per-

formance products. 
Courtesy of Tektronix.

Top 10 test and measurement companies in revenue
(publicly traded companies)

Company
2009 
rank

2008 
rank

2009 
revenues 

(millions US$)

2008 
revenues 

(millions US$)
Percent 
change

Agilent Technologies 1 1 2,257.01 3,228.0 –30

Tektronix 2 2 950.02 1,213.0 –22

Fluke/Fluke Networks 3 3 912.02 1,168.0 –22

Teradyne 4 4 819.4 1,107.0 –26

Anritsu 5 5 790.0 854.5 –83

National Instruments 6 6 677.0 820.5 –17

JDSU 7 8 606.2 710.6 –15

Advantest 8 7 571.8 780.8 –273

Spirent Communications 9 10 427.0 471.1 –9

Verigy 10 9 323.0 691.0 –53

1Agilent revenues include only electronic-measurement operations. Instrumentation for bioana-
lytical measurement totaled $2.1 billion in 2009.
2Danaher reported $1.862 billion in revenue from test and measurement in 2009, down 22% 
from the 2008 total, but it does not break out separate figures for Tektronix and Fluke. Figures for 
these companies are analyst estimates.
3In Japanese yen, the year-over-year revenue decline reported by these Japanese firms is –12% 
for Anritsu and –30% for Advantest.

Note: Rohde & Schwarz, a privately held company, reported annual sales of 1.2 billion euros in 
the fiscal year ending June 2009, versus 1.4 billion euros the previous year. If converted to US$, 
the 2009 sales would place Rohde & Schwarz second on this list.
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Spirent also claims to have gained mar-
ket share in 2009, along with a 14% jump 
in operating profits. “During the fourth 
quarter of 2009, we witnessed signs of an 
economic recovery and are seeing more 
stability in the marketplace,” said Bill 
Burns, Spirent CEO. “Telecom and IT 
activities are having a positive impact on 
test and measurement spending in 2010.”

Among the applications driving test 
business for Spirent: smartphones, cloud 
computing, high-speed Ethernet, and LTE. 
To meet growing needs in those areas, 
Spirent last year released more ground-
breaking solutions than ever before, ac-
cording to Burns. Besides LTE 
equipment, which accounted 
for 5% of its 2009 orders, 
Spirent touts its TestCenter, a 
unified layer 2–7 architecture 
to test the performance of 
10/40/100-GigE fabrics, virtu-
alized server networking, and 
cloud-computing applications. 
The company also expects 
growing interest in its new No-
Code test-automation suite.

For National Instruments, 
2009 ended its string of 28 con-
secutive years of growth, but 
CEO James Truchard is opti-
mistic about 2010, due in large 
part to the demand for NI’s 
LabView software and the 
growing popularity of the PXI 
test platform. 

“PXI has become the new de facto 
standard for automated test systems,” 
said Truchard, “because it delivers a 
highly integrated software and hardware 
solution in a compact, modular platform, 
which VXI was never able to achieve.”

Some of the applications critical to 
NI’s success include: wireless and RF 
test, semiconductor test, and embedded 
test. And unlike most test companies, 
the firm also can count on revenues from 
simulation and automation applications.

More business for “big iron”
The companies that supply expensive cap-
ital equipment to test semiconductors were 
especially hard hit during the business 
slump. “Across the board, from automo-
tive to consumer electronics to telecom, 
demand for semiconductors declined 
sharply,” explained Frost & Sullivan indus-
try analyst Sivakumar Narayanaswamy.

In the case of Verigy, over-
capacity of test equipment 
caused by that contraction in 
demand led to a 53% plunge 
in revenues in 2009. But 
throughout the first half of 
2010, integrated device man-
ufacturers and foundries have 
been making technology 
purchases, which typically 
represent the first wave of ca-
pacity increases, said Verigy 
CEO Keith Barnes. He added 
that utilization rates on the 
firm’s V93000 test platform 

are now at 90%, a 
good sign for future sales.

Many of the applications 
that the V93000 addresses will 
help lead the recovery for Ver-
igy, according to Barnes. These 
include: consumer mixed-sig-
nal processors, graphics pro-
cessors, datacom, and wireless/
RF. Strong demand in the PC 
market also is expected.

Verigy expanded its market 
presence during the recent 
downturn by entering three 
additional segments—low-end 
SOCs, commodity DRAMs, 
and probe cards. In addition, 
the firm launched its V101 tes-
ter last year, a platform de-
signed to provide the cost 

economies needed for testing low-cost 
logic devices. That move, said 
Barnes, expands Verigy’s avail-
able market by an estimated 
$400 million in 2010. Other 
key 2009 moves included the 
acquisition of Touchdown 
Technologies, a developer of 
probe cards used in wafer-sort 
testing of memory devices.

Also upbeat about 2010 is 
Keith Lee, president of Ad-
vantest America. “Compared 
to 2009, I would characterize 
the increase in Advantest’s 
bookings thus far in 2010 as 
robust, with continued strong 
growth forecasted for the re-
mainder of the year,” said Lee. 
“We are seeing spending increases from 
both memory and SOC customers, with a 
more aggressive investment stance being 
taken by customers outside of Japan.”

Markets contributing to the 
overall upturn, according to 
Lee, include: consumer elec-
tronics, personal computers, 
smartphones, industrial, and 
automotive. The T5385 and 
T5503 memory systems for 
wafer and final test DRAM 
applications are expected to 
dominate business growth for 
Advantest during 2010. The 
T2000 SOC test system will 
also drive significant sales.

In addition, Advantest looks 
for payoffs from commercial-
ization of advanced technolo-

gies developed under its corporate New 
Product Concept Initiative. For example, 
the company is introducing the E3620 
CD-SEM system, an advanced metrol-
ogy tool that enables manufacturers to 
measure the critical dimensions of the 
miniature-sized patterns in a photomask.

For Teradyne, another semiconductor 
test power, orders in Q4 2009 were qua-
druple those of Q1 2009, according to 
Mark Jagiela, president of Teradyne 
Semiconductor Test Systems. He added 
that the SOC market, especially wireless 
and power-management chips, is leading 
the recovery. The J750 tester family, 
which targets advanced microcontrollers 
and SOC package test, had its best order 
quarter in nearly four years in Q4 2009.

Jagiela pointed out that the company 
is benefitting from product introductions 

made in 2008 and 2009. 
Prime examples are the Ul-
traFlex-M, targeting the 
high-speed memory market, 
and the Neptune, for testing 
hard-disk drives.

 “Both products take intel-
lectual property from our 
core test business and aggres-
sively leverage it into adjacent 
markets,” explained Jagiela, 
“and that can make a mean-
ingful impact on our bottom 
line since both serve growing 
markets.”

That ability to quickly tar-
get new test technologies to 
tap expanding markets, ana-

lysts say, will make a big difference in 
determining who will be the test indus-
try’s leading companies as the economy 
prospers. T&MW

JDSU’s Dave Holly 

observed that inno-

vation helped fuel 

his company’s 

growth in market 

share. Courtesy of JDSU.

Advantest America’s 

Keith Lee has seen 

robust bookings in 

2010. Courtesy of Advantest.

Tight cost controls 

following the “Leh-

man Shock” helped 

Anritsu weather the 

recession, said com-

pany president Hi-

rokazu Hashimoto. 
Courtesy of Anritsu.
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AR’s Bent-Element Approach Provides A Size Reduction Of Up To 75%, Along With Great Performance.
Our family of Radiant Arrow bent element antennas – for fields from 26 MHz to 6,000 MHz – up to 75% smaller, lighter, and more

compact than standard log periodic antennas.  Yet they cover broad frequency ranges, offer up to 6dBi gain, and produce high fields even in
the toughest applications.  The smaller size not only makes them more portable, it minimizes field loss from “room loading.”
        With these innovative antennas, AR has advanced the science of log periodic antennas.  The design is so revolutionary, we had to
patent it to protect it.
        Our newest Radiant Arrow antenna pushes the boundaries even farther.  The ATR26M6G-1 (26 to 6,000 MHz / 5,000 watts input
power) goes beyond existing susceptibility requirements, so it’s ready for future developments.  And the robust design accommodates the high
power levels needed to generate significant E-fields.
        All the Radiant Arrow antennas are frequency and power-matched to AR amplifiers.  And they can be calibrated for emissions testing.  
No wonder these little antennas are getting such a big reception!

To learn more, visit www.ar-worldwide.com or call us at 215-723-8181.

We’ve Bent The Rules.

TM1008_023   23 8/16/10   11:08:22 AM



Produced and managed by CANON COMMUNICATIONS LLC

1
5
5
1
2

_
A

S
_

E
L
1
0

April 6–7, 2011
Boston Convention & Exhibition Center
Boston, MA
Electronics-NE.com

For information on attending or exhibiting, please call 
310/445-4200 or visit CanonTradeShows.com

The Trade Shows that Connect 
You with the Electronics 
Manufacturing Industry

Find the suppliers, tools, and services you need to make your product, 
process, and business more efficient, cost-effective, and profitable.

September 28–30, 2010
Donald E. Stephens Convention Center
Rosemont (Chicago), IL
ElectronicsMidwest.com

February 8–10, 2011
Anaheim Convention Center
Anaheim, CA
ElectronicsWestShow.com
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Makers of crystalline-silicon 
PV (photovoltaic) solar wa-

fers and thin-film cells are under con-
tinued pressure to improve efficiency 
and lower prices. Kamalina Srikant, 
vision product manager for National 
Instruments, described several vision 
techniques that manufacturers can 
employ to inspect and characterize 
solar cells and wafers, both in-line 
and offline.

Q: How does the inspection of solar 

wafers and cells differ from that of reg-

ular semiconductors?

A: Semiconductor inspection re-
quires wafer sorting and alignment, 
which is mostly done in-line. But for 
crystalline-silicon PV wafers and cells, 
there’s a range of offline and in-line 
inspection tasks that can be done 
with small systems. 

For example, there are a lot of 
checks to see if the cell has short cir-
cuits and is properly conducting cur-
rent, and these tests are done both 
in-line and offline. When developing 

solar cells, you need to ensure per-
formance and power, and those in-
spections, such as I-V [current-volt-
age] characterization, are often done 
in conjunction with vision tests, all 
offline.

Q: What types of compact hardware 

are used to inspect solar wafers and 

cells?

A: For most crystalline-silicon PV 
wafer applications, we normally see 
PC-based systems in use, depending 
on the types of cameras and sensors 
needed. For simpler applications, 
some smart cameras may come into 
play. The small machine-vision sys-
tems, such as our Compact and Em-
bedded Vision System products, can 
either be placed on the line with the 
product on a conveyor belt, such as 
in wafer sorting, or they can be used 
offline.

Q: How can vision help with solar-cell 

characterization?

A: In an efficient solar panel, the in-
dividual wafers and cells must all 
share the same electrical characteris-
tics. One technology for characteriz-
ing cells is vision. 

First, you connect a source-measure 
unit, like our NI PXI-4130, to each 
cell and drive current through it to get 
the cell’s current-voltage curve. Based 
on what that curve shows, you can de-
termine the cell’s performance charac-
teristics. You can also tell whether 
there are any significant shunts in a 
cell that indicate defects.

But this electrical performance 
testing only gives you numbers that 

tell you whether the cell is good or 
bad. To determine the nature of the 
defect and see where it’s located, you 
need vision. 

Near-infrared vision can reveal 
whether the wafer wasn’t cut prop-
erly and can locate spots that lose 
power. You can also use vision on 
groups of cells in larger panels to 
identify the odd cells with different 
power characteristics, which may be 
due to shunts. 

Sometimes you can cut around the 
shunts from the center of the cell to 
isolate them, instead of being re-
quired to scrap the entire cell, thus 
saving some material costs. 

Q: What is the future of vision tech-

nology in the inspection of PV solar 

wafers and cells?

A: The PV solar market is still an 
emerging market, and its test proce-
dures haven’t yet been set in stone. 
So, there’s a lot of room to put in ad-
ditional types of testing, like vision, 
that can help guarantee better-quality 
products. 

As this industry matures, solar man-
ufacturers that do more testing will 
see better returns, and that will help 
them become bigger players. 

Vision shines in solar 
inspection
By Ann R. Thryft, Contributing Technical Editor

26 Editor’s note

26 Highlights

27 Lens quality is key in machine 
vision

28 GigE Vision boosts inspection 
networks

29 Next step: 10 GigE?

 INSIDE THIS REPORT

Kamalina Srikant
Vision Product Manager
National Instruments
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Contact Ann R. Thryft at athryft@earthlink.net.

E D I T O R ’ S  N O T E

Vision networks 
expand
By Ann R. Thryft, 
Contributing Technical Editor

The networking capability that 

GigE Vision has brought to vi-

sion and inspection systems is giv-

ing integrators and system design-

ers more variety and fl exibility in 

how they design applications, not 

merely in how they 

connect components.

When I wrote 

about GigE Vision 

trends nearly two 

years ago, most of 

the discussion centered on coping 

with Ethernet’s latency and CPU 

utilization issues while preserving 

image quality and data rates. This 

time, concerns were fewer and en-

thusiasm was high about the stan-

dard’s networking potential (p. 28). 

Some of this enthusiasm is caused 

by the GigE Vision spec’s recent 

1.2 update that supports non-

streaming devices, thus expanding 

the number and type of compo-

nents that can be networked, con-

trolled, and managed—and conse-

quently better integrated—in a sin-

gle vision application.

But some of the excitement 

comes from recent efforts to ex-

pand bandwidth above 1 Gbps, ei-

ther using link aggregation or by 

running 10 GigE over GigE Vision. 

Link aggregation only boosts 

speeds to 2 Gbps, which is a big 

enough jump in data rates for 

some uses. Although 10 GigE is 

still a ways off for vision, in some 

inspection applications, such as 

fl at-panel displays, its use may be 

well worth the implementation 

challenges involved. 

Market report shows 
recovery in North 
America
A new report from the AIA (Auto-
mated Imaging Association) shows that 
machine-vision sales of components 
and systems in North America have 
entered a recovery phase. Overall ma-
chine-vision sales increased by 34.4% 
in Q1 2010 over weak sales occurring 
in Q1 2009, the report shows. The 
report, entitled “Quarterly Machine 
Vision Sales Tracking Report,” aug-
ments the AIA’s annual market studies.

The AIA says the findings are en-
couraging when compared with the re-
sults of its 2009 annual market study, 
which found that machine-vision sales 
in 2009 declined by 29.2% on average 
from 2008. The new report also 
showed that improvement occurred 
across all major machine-vision sup-
plier markets, including cameras, light-
ing, optics, imaging boards, software, 

application-specific machine-vision sys-
tems, and smart cameras. As a whole, 
major vision component sales in-
creased 57.2%, while machine-
vision-system sales rose by 31.3%.

The new report also summarizes in-
dustry expectations about sales growth 
for the next six months. Participating 
companies were nearly equally split 
between those that expect sales to 
increase during the next two quarters 
and those that expect sales will remain 
more or less equal in volume to Q1 
2010 sales.

“The results of the new report leave 
little doubt that machine-vision sales 
have entered a period of recovery; 
however, it must be recognized that the 
robust rates of growth for machine-
vision product markets also reflect se-
verely depressed sales in 2009,” noted 
Paul Kellett, AIA’s director of market 
analysis. He added, “Based on industry 
expectations, market growth over 2009 
levels will probably continue to occur 
in 2010 even if growth over first quar-
ter 2010 levels fails to materialize.” 
www.machinevisiononline.org.

H I G H L I G H T S

MVTec Software announced that it has received an initial determination in 
its favor in the ongoing dispute with Cognex regarding patents related to 
matching technology. Following an eight-day hearing, an administrative law 
judge of the US ITC (International Trade Commission) ruled in its initial de-
termination that the Cognex patents in question before the ITC are invalid. 
Because the ITC found the patents invalid, MVTec’s Halcon software will 
continue to be sold and imported into the US, MVTec reported.

“MVTec certainly respects intellectual property rights—up to the point 
where they turn out to be based on questionable patents,” said Dr. Olaf 
Munkelt, MVTec managing director. “We will continue to defend ourselves 
as well as our customers against any complaints that we believe are without 
any merit,” he added.

Cognex responded to the July 16, 2010, ITC determination that the im-
portation and sale of equipment using MVTec’s Halcon machine-vision soft-
ware does not violate two of Cognex’s patents. Todd Keebaugh, Cognex’s VP 
of legal services, said, “We are encouraged by the judge’s decision confirming 
that the claims of one of the patents (U.S. Patent No. 7,016,539) are not an-
ticipated or obvious. However, we are disappointed with his initial determi-
nation that both Cognex patents in this investigation were not infringed.... 
Fortunately, the judge’s decision at the ITC is only an initial determination, 
and Cognex will bring these important issues to the full Commission for an 
independent review.”

Based on its initial determination, the ITC will make a final determination 
on this case in November 2010.

MVTec, Cognex weigh in on patent dispute
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Machine-vision camera lenses 
are usually treated as acces-

sories: Their characteristics may not 
be specified, or even considered, until 
the vision system has already been 
designed. Yet, the lens is responsible 
for much of an image’s quality, said 
Greg Hollows, director of machine-
vision solutions for Edmund Optics. 
“The optics provided by a camera 
lens can be thought of as a signal 
conditioner,” he said. “The lens con-
ditions the signal that goes from the 
object viewed, via the lens, to the 
camera’s image sensor.”

When specifying optics for a ma-
chine-vision system, system designers 
and integrators must consider reso-
lution, field of view, depth of field, 
and working distance. Two lenses 
could have nearly identical specifica-
tions yet produce very different 

image quality, said Hollows. That’s 
because the composition of a lens 
design—the number of elements and 
their overall tolerancing and qual-
ity—determines much of the image 
quality. For example, two lenses can 
have the same focal length, but their 
designs may be targeted at different 
working distances. If one is designed 
for surveillance and the other for 
close-up semiconductor inspection, 
their individual elements will differ, 
such as lens curvature or the spacing 
between internal lenses. 

Integrators usually choose a sensor 
first and then match a lens to that 
sensor, said Hollows. “But it’s best to 
start considering lenses when you’re 
at most 60% to 70% of the way 
toward making your sensor choice, 
because it may be difficult to find 
the right lens that meets all of your 
other, non-sensor-related needs.”

The inspection of semiconductors 
and some solar wafers requires high-
powered lenses that can help opera-
tors evaluate small defects or make 
fine measurements. For these appli-
cations, integrators should look for a 
lens that provides the smallest detail 
needed at the highest levels of con-
trast possible, said Hollows. In semi-
conductor inspection, high resolution 
and a small field of view are often 
needed to examine very small detail 
in a small area, but integrators often 
want to combine these qualities with 
longer working distances, large depth 
of field, and compact package sizes.

“Unfortunately, integrators may 
need to trade off some lens qualities, 
since physics dictates that these qual-
ities often vary in opposite direc-
tions,” said Hollows. “For example, 
to achieve higher resolution, a lens 
must have a low f number, but to 
achieve a larger depth of field, a lens 
requires a higher f number. In addi-
tion, a lower f number will make 
lens diameter grow, affecting pack-
age size.”

Integrators might also want to 
consider using telecentric lenses to 
ensure measurement accuracy and 
repeatability in a metrology or in-
spection system and eliminate varia-
tion, said Hollows. Telecentric lenses 
are especially suited for metrology 
because they remove parallax, or 
perspective effects, thus eliminating 
measurement errors related to the 
apparent change in size of an object 
if its position moves closer to or far-
ther away from the lens. Unlike con-
ventional lenses, telecentric lenses 
yield the same size field of view re-
gardless of the distance an object is 
from the lens. Since the object does 
not appear to change in size, the 
measurements remain consistent. 
Compared to standard lenses, how-
ever, telecentric lenses are limited in 
the size of their field of view, the 
lenses are larger, and they cost more. 
Their use has been increasing in me-
trology because software that can 
analyze the images they produce has 
improved and is easier to use. 

Lens quality is key in machine vision
By Ann R. Thryft, Contributing Technical Editor

Crystalline-silicon photovoltaic so-
lar-wafer inspection requires a lens 
that provides very small detail at 
high contrast levels, such as this 
high-resolution linescan camera 
equipped with a large-format imag-
ing lens. Cour tesy  o f  Edmund Opt ics .

Telecentric lenses, such as this 
large-format TechSpec lens, in-
crease measurement accuracy in 
high-resolution imaging for large 
fields of view by eliminating the 
apparent size distortion caused by 
parallax effects. Cour tesy  o f  Edmund Opt ics .

TM1008_027   27 8/16/10   11:10:10 AM



MACHINE-VISION&INSPECTION  T E S T  R E P O R T

28   August  2010 • MACHINE-V IS ION & INSPECTION TEST REPORT w w w . t m w o r l d . c o m

GigE Vision has brought numer-
ous advantages to machine-

vision systems, including a 100-m 
cable length and higher bandwidth. 
Other advantages are a variety of 
lower-cost, readily available, standard 
hardware components, and the ability 
to easily manage a network of compo-
nents, including cameras, switches, 
and routers. Disadvantages have in-
cluded Ethernet’s inherent latency and 
the host CPU loading issues that arise 
with the elimination of frame grab-
bers, yet some component manufactur-
ers and system integrators are finding 
they can work around those draw-
backs. Today, demands for higher data 
rates are pushing some to work on 
methods for increasing bandwidth in 
GigE Vision above 1 Gbps (see “Next 
step: 10 GigE?” p. 29).

The demand for networking-based 
connectivity is rising along with the 
rise in vision-system complexity, said 
George Chamberlain, president of Ple-
ora, a co-founder of the GigE Vision 
standard. “Networking enables a wider 
range of applications, such as a single 
point of analysis for multiple cameras 
and distributing video to multiple end 
points simultaneously,” he said. The 
GigE Vision 1.2 specification’s support 
for nonstreaming devices brings much 
more than just traditional camera-com-
puter connectivity, said John Phillips, 
Pleora’s senior product manager. “Now, 
we have access to multiple device types 
along an Ethernet backbone, so we can 
build a more fully featured and robust 
system that’s more tightly integrated.” 

Until recently, camera interfaces 
were limited to older analog technol-
ogy or Camera Link. Although the 
digital Camera Link is technically an 
open standard, it is not used outside 
machine vision. By contrast, the GigE 
Vision, FireWire (IEEE 1394a/b), and 
USB digital interfaces are based in the 
much larger, high-volume consumer 
and PC industries, said Arndt Bake, 
GM of Basler Vision Technologies. 
These interfaces let vision-system de-

signers take advantage of the lower 
product costs made possible by those 
high volumes to build larger, faster, 
more comprehensive vision systems.

Although every PC now has a GigE 
interface, that’s no longer true for 
FireWire, said Bake. In its Scout cam-
era line, the company offers both in-
terfaces, while prices and all other 
features are identical. In the past year 
or so, said Bake, most customers buy-
ing these cameras have chosen GigE 
Vision rather than FireWire. He added 
that FireWire’s growth probably 
peaked in 2008 while GigE Vision is 
still growing. 

In 2010, Basler estimates that, for all 
vendors, volumes of machine-vision 
cameras with a GigE Vision interface 
will be 50% more than in 2009. The 
company expects GigE Vision to by-
pass FireWire and analog in a couple 
of years as the most popular interface 
in machine-vision cameras and to reach 
its peak in about six to seven years. 

Compared to other camera inter-
faces, GigE Vision has almost all the 
advantages, including bandwidth, 
cable length, the ability to network 
cameras, and the fact that it’s a uni-
versal standard, said Ravi Guntupalli, 
business manager for Princeton Instru-
ments. Camera Link is more mixed: It 

supports the highest bandwidth for 
real-time data transmission and has 
low latency, but cable lengths are lim-
ited and the frame grabber is expen-
sive and not easily integrated.

When GigE Vision debuted, every-
one thought it would replace Camera 
Link right away because of its high 
data rates, said Bake. But it does not 
reach Camera Link’s 6.8-Gbps band-
width. Only 10% of Basler’s GigE Vi-
sion cameras are sold as Camera Link 
replacements, whereas 90% replace ei-
ther FireWire or analog cameras.

CPU loading and latency
Two key issues that affect all Ethernet 
networks are CPU loading and latency. 
Initial concern about the effects of 
CPU loading on GigE Vision applica-
tions was due to the overhead caused 
by Ethernet’s use of packets, especially 
in high-speed data networks. But the 
machine-vision industry has proven 
that neither issue is a problem, said 
Paul Kozik, product manager for Al-
lied Vision Technologies. Filter and 
performance drivers have minimized 
CPU loading, while successful installa-
tions and a track record of reliability 
in GigE Vision systems have elimi-
nated concerns about determinism and 
latency.

GigE Vision boosts inspection networks
By Ann R. Thryft, Contributing Technical Editor

In this example of an inspection system for flat-panel displays, imaging data 
is transferred in real time to a GigE switch, then multicast to rack-mounted 
PCs, which analyze the images for different types of defects. Cour tesy  o f  P leora .

GigE
switchPLC

master sync

Rack-
mounted

PCs

Real-time
display

Up to
100-m cable

length
Master controller

and database

Encoder

Light
sensor

Lighting

PLCs

Control wiring
Video or networking wiring

GigE cameras
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Compared to Camera 
Link, the CPU load is 
higher with GigE Vision, but 
it’s not a major concern for 
Princeton Instruments’ indus-
trial machine-vision customers, 
said Guntupalli. That’s because the 
built-in FPGAs in the company’s cam-
eras not only perform onboard image 
data handling, but also handle some 
of the post-acquisition image-process-
ing load, such as white balancing, 
pixel correction, and flat-field re-
moval, before data reaches the CPU.

Some, however, say that Ethernet 
latency may be a problem at real-time 
inspection rates. Guntupalli said that 
many of Princeton’s customers ac-
quire images at up to 30 fps, and the 
company has had no complaints. “If 
it was hundreds of frames per second, 
the latency might be a concern to 
them,” he said. 

Electronics inspection needs very fast 
image transfer, especially in automated 
optical inspection systems, said Bake. “A 
GigE Vision camera would fit here from 
the data transfer angle, but other re-
quirements such as latency make Cam-
era Link the better interface choice,” he 
said. “This is especially true when you 
start to scale things up. At the slower 
end, you can go with a GigE Vision 
camera, but the higher the data rate, the 

more the requirement for real-
time behavior increases.”

Latency can occur at the cam-
era, network component, and PC 
driver levels, said Pleora’s Phil-
lips. Although vendors have lim-

ited control over latency intro-
duced at the network level, the GigE 
Vision standard lets them differentiate 
their products in terms of latency in-
troduced at the other two levels. “For 
example, we can introduce as little as 
525 μs of additional latency with a 
2-Mpixel camera over a 1-Gbps Ether-
net link, with Pleora eBUS drivers on 
the PC and a Pleora iPORT IP engine 
in the camera,” he said. Pleora’s drivers 
bypass the operating system’s network 
stack and are optimized for GigE Vi-
sion, so they not only help reduce la-
tency, but also reduce the burden on 
the CPU, giving it more head room for 
image-analysis applications. 

Scaling issues in 10 GigE haven’t been solved, said 

Arndt Bake, GM of Basler Vision Technologies. If 

1-Gbps speeds create a CPU load of 3%, then 10-Gbps 

speeds will create a 30% CPU load, which is defi nitely a 

problem. Even if a 10 GigE card existed today to do the 

job, it’s a frame grabber. “The main task of GigE was to 

replace the frame grabber, so why not just use Camera 

Link in the fi rst place?” he said. “Now, the question be-

comes not ‘how can I use 10 GigE?,’ but ‘why should I?’”

But prototypes have already been demonstrated that 

run 10 GigE over GigE Vision, said John Phillips, Pleora’s 

senior product manager. And although 1 Gbps is enough 

for most vision applications today, some sensors exceed 

the 2-Gbps speeds possible with link aggregation.

“One example is fl at-panel display inspection with 

high-speed linescan cameras, each with multiple out-

puts from the sensor,” he said. “Eight or more taps at 

40 Mbps gets you over 3 Gbps. Some have said that 

10 GigE is too power-hungry or too expensive. But 

those arguments are falling apart. We’ve seen a 10-

Gbps NIC [network interface card] priced at under 

$500, and according to the Dell’Oro Group, the total 

number of 10-GigE ports shipped [in networking equip-

ment] doubled in 2009 Q3 over 2009 Q2. These trends 

will drive costs down for machine vision, too.”

Really fast CMOS sensors from Cypress Semiconduc-

tor, Cmosis, and Photon Focus with global, or snapshot, 

shutters are making the machine-vision industry take 

CMOS sensors more seriously, said Paul Kozik, product 

manager for Allied Vision Technologies. “They hold the 

promise of greater sensitivity than CMOS was capable of 

in the past,” he said. “This need for higher data-transfer 

speeds is the reason we began offering link aggregation 

in our cameras.” The IEEE’s LACP (Link Aggregation 

Control Protocol) groups two cables into one data pipe. 

“When you set up a link aggregate group on your com-

puter, the computer perceives that group as a single link 

at twice the normal speed, and so does the camera,” said 

Kozik. The connection also looks like a single adapter to 

the application, simplifying application development.

One major challenge in shifting to 10 GigE speeds over 

GigE Vision is increased power consumption on the inter-

face hardware, said Kozik. “The other main factor is the 

cost of off-the-shelf network components: The networking 

industry is still ramping up to 10 GigE, and those compo-

nent prices are still higher than for 1 GigE.” Kozik there-

fore believes that link aggregation makes GigE Vision an 

even more serious contender to Camera Link. 

But some think link aggregation is only a stopgap: As 

soon as vendors provide 2 Gbps, the market will de-

mand yet higher bandwidth. And the LACP does not 

specify exactly how image reconstruction and control 

will be performed, said Phillips. The protocol separates 

data into two streams to go over two Ethernet links, but 

there’s no standard way for cameras to split an image 

and reassemble it on the other end, or for software to 

understand how it was done so it can be correctly 

reassembled.—Ann R. Thryft

Next step: 10 GigE?

Link aggregation networking technology 
aggregates Ethernet ports, or links, to 
boost link speed, such as in the two-port 
Prosilica-GX GigE camera. 
Cour tesy  o f  A l l i ed  V is ion  Techno log ies .
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Sampling of products from the 
past year

ScopeCorder gets a major 
upgrade
Yokogawa’s DL850 ScopeCorder suc-
ceeds the company’s DL750. The 
DL850 features a 10X measurement 
speed increase to 100 Msamples/s 
(12 bit), an 8X increase in channel 
count to 128, a 4X increase in hard-
disk capac-
ity to 160 
Gbytes, and 
a 2X in-
crease in 
acquisition 
memory to 
2 Gbytes. 
The DL850 
also adds a 100-Msamples/s analog 
input card, a 12-channel scanner 
module, and a digital-input card.

The DL850 adds an optional SATA 
interface for external hard drives and 
an IRIG interface for a time-synchroni-
zation module. An SD card slot sup-
ports up to 16 Gbytes. GPIB (op-
tional), Ethernet, and USB ports are 
also supported. Yokogawa, tmi.
yokogawa.com.

Data-acquisition logger 
stands alone
Multifunction data-acquisition sys-
tems often require a PC. The LGR-
5320 series from Measurement Com-
puting doesn’t. You can program it 
from your PC, then download the 
configuration data into the module 
for stand-alone operation.

The three models in the series have 
eight differential/16 single-ended 16-
bit analog inputs, 16 digital inputs,  
four counter inputs, and a relay out-

put. For ana-
log inputs, the 
two higher-
end models 
sample at 200 
ksamples/s; 
the third mod-
ule samples at 100 ksamples/s. All 
models come with a 4-Gbyte SD 
memory card. The instruments can 
trigger an acquisition based on ana-
log levels or on a combination of dig-
ital inputs. Measurement Computing, 
www.mccdaq.com.

Waveform generators 
sample to 1 Gsample/s
The ArbStudio waveform generators 
from LeCroy have a bandwidth of 
125 MHz with a maximum sampling 
rate of 1 Gsample/s. Four models 
are available: two- and four-channel 
versions with analog waveform capa-
bilities plus two- and four-channel 
versions that can generate both ana-
log waveforms and digital patterns.

Any analog channel can operate 
as an arbitrary function generator or 
as a DDS (direct digital synthesis) 
generator. The arbitrary function lets 
you build waveforms, import them 
from software, or import them from 
LeCroy oscilloscopes.

As a DDS signal generator, the Arb-
Studio produces sine, cosine, ramp, 
sawtooth, triangle, rectangle, pulse, 
exponential, sweep, DC, and noise 
signals. LeCroy, www.lecroy.com. 

Oscilloscope offers 32-GHz 
bandwidth
Agilent Technologies has unveiled a 
32-GHz oscilloscope as part of its 
90000-X series of instruments. The 32-
GHz instrument and its accompanying 
probes form a 30-GHz measuring sys-
tem. Using a probe head with SMA 
connectors provides a 28-GHz band-
width. The instrument’s 13.5-ps rise 
time, amplitude noise floor of 2 mVrms 
at 50 mV/div, and jitter-measurement 
floor of 180 fs maximize signal fidelity.

The 90000-X series consists of five 
digital oscilloscopes and five signal 
analyzers. Bandwidths cover 16 GHz, 

20 GHz, 25 GHz, 28 GHz, and 32 GHz 
on two channels. All models operate 
at 16 GHz on four channels. In addi-
tion, all models sample at 80 
Gsamples/s (two channels) and 40 
Gsamples/s (four channels). Agilent 
Technologies, www.agilent.com.

Calibrator handles nearly 
any electrical instrument
Fluke’s Model 5080A multifunction cali-
brator can calibrate multimeters, panel 
meters, and wattmeters; with options, 
the 5080A can calibrate oscilloscopes, 
clamp meters, and megohmmeters.

The 5080A can source DC voltage 
to 1020 V at 600 mA, DC current to 
20.5 A at 50 V, AC voltage to 1020 V 
at 800 mA, and AC current to 20.5 A 

at 44 V. It also sources resistance to 
190 MΩ, AC and DC power to 20.5 
kW, phase to 179.99°, and frequency 
from 45 Hz to 1 kHz. The voltage 
and current specifications are the 
highest among Fluke’s multifunction 
calibrators. Fluke, www.fluke.com. 

Audio analyzer aims at 
production
The APx515 from Audio Precision 
uses technology from the company’s 
eight-channel audio analyzers in a 
unit that has two analog inputs and 
two analog outputs. It also has 192-
kbps digital audio I/O.

The APx515 can test an audio de-
vice in 3 s, providing measurements 
such as power and noise. Test opera-
tors can control the APx515 through 
a keyboard, foot pedal, or bar-code 
scanner. One software option adds 
high-speed multitone and continu-
ous-sweep measurements; a second 
adds intermodulation distortion, max-
imum output level, dynamic range, 
and FFTs; and a third adds acoustic-
response measurements. Audio Preci-
sion, www.ap.com. 

INSTRUMENTATION

IN THIS SECTION

Instrumentation Equipment 
Manufacturers, p. 31
Accessories & Software: 
Instrumentation, p. 46
Third-Party Services: 
Instrumentation, p. 49
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Analyzers, Logic and Bus
Advanced Vehicle Technologies; 
www.avt-hq.com

Agilent Technologies; www.agilent.com

Curtiss-Wright Controls Embedded 
Computing; www.cwcembedded.com

Data Translation; www.datatranslation.com

Finisar, Network Tools; www.finisar.com

FuturePlus Systems; www.futureplus.com

GOEPEL Electronics; www.goepelusa.com

Intellitech; www.intellitech.com

LeCroy; www.lecroy.com

NCI Logic Analyzers; www.nci-usa.com

Rigol Technologies; www.rigolna.com

Tektronix; www.tektronix.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

Analyzers, Waveform and Signal
Aeroflex; www.aeroflex.com

Agilent Technologies; www.agilent.com

Anritsu; www.us.anritsu.com

www.us.anritsu.com

1-800-ANRITSU

Audio Precision; ap.com

Berkeley Nucleonics; 
www.berkeleynucleonics.com

Centellax; www.centellax.com

Crystal Instruments; www.go-ci.com

Data Physics; www.dataphysics.com

Data Translation; www.datatranslation.com

Dewetron; www.dewetron.com/us

EADS North America Test and Services; 
www.ts.eads-na.com

Elan Digital Systems; 
www.elandigitalsystems.com

Fluke; www.fluke.com

GHI Systems; www.ghisys.com

GigaMax Technologies; www.gigamaxtech.com

GOEPEL Electronics; www.goepelusa.com

GuideTech; www.guidetech.com

Hioki USA; www.hiokiusa.com

Hi-Techniques; www.hi-techniques.com

IMC DataWorks; www.imcdataworks.com

Keithley Instruments; www.keithley.com

Krohn-Hite; www.krohn-hite.com

Leader Instruments; www.leaderusa.com

LeCroy; www.lecroy.com

LMS International; www.lmsintl.com

Omicron Electronics; www.omicron-lab.com

OROS; www.orosinc.com

PCB Piezotronics; www.pcb.com

Pendulum Instruments; 
www.pendulum-instruments.com

Photron; www.photron.com

Pico Technology; www.picotech.com

Qmax Test Equipments; www.qmaxtest.com

Rigol Technologies; www.rigolna.com

Rohde & Schwarz; www2.rohde-schwarz.com

Sencore; www.sencore.com

Signal Recovery; www.signalrecovery.com

Stanford Research Systems; www.thinksrs.com

SyntheSys Research; www.bertscope.com

Tektronix; www.tektronix.com

Vibration Research; www.vibrationresearch.com

Audio Test Instruments
Agilent Technologies; www.agilent.com

Audio Precision; ap.com

AudioControl Industrial; 
www.audiocontrolindustrial.com

Boonton Electronics; www.boonton.com

Bruel & Kjaer; www.bkhome.com

Core Technology Group; 
www.coretechgroup.com

Data Translation; www.datatranslation.com

EADS North America Test and Services; 
www.ts.eads-na.com

Endevco; www.endevco.com

Extech Instruments; www.extech.com

Hermon Labs TI; www.hermonlabs.com

IET Labs; www.ietlabs.com

IMC DataWorks; www.imcdataworks.com

Keithley Instruments; www.keithley.com

Krohn-Hite; www.krohn-hite.com

LMS International; www.lmsintl.com

m + p international; www.mpihome.com

Opticom; www.opticom.de

OROS; www.orosinc.com

PCB Piezotronics; www.pcb.com

Pico Technology; www.picotech.com

Precision Filters; www.pfinc.com

Prism Sound; www.prismsound.com

Rohde & Schwarz; www2.rohde-schwarz.com

Sencore; www.sencore.com

Stanford Research Systems; www.thinksrs.com

Tecpel; www.tecpel.com

Tektronix; www.tektronix.com

Calibrators and Calibration Standards
Agilent Technologies; www.agilent.com

Anritsu; www.us.anritsu.com

Beamex; www.beamex.com

Cascade Microtech; www.cascademicrotech.com

Clarke-Hess Communication Research; 
clarke-hess.com

Dynamic Solutions; www.dynsolusa.com

Everest Interscience; 
www.everestinterscience.com

EXFO, Telecom Division; www.exfo.com

Extech Instruments; www.extech.com

Fluke; www.fluke.com

Gigahertz-Optik; www.gigahertz-optik.com

Guildline Instruments; www.guildline.com

IET Labs; www.ietlabs.com

Keithley Instruments; www.keithley.com

Klein Instruments; www.kleininstruments.com

Krohn-Hite; www.krohn-hite.com

Newport Electronics; www.newportus.com

North Atlantic Industries; www.naii.com

Novatech Instruments; www.novatech-instr.com

Omega Engineering; www.omega.com

Pacific Instruments; www.pacificinstruments.com

PCB Piezotronics; www.pcb.com

Pendulum Instruments; 
www.pendulum-instruments.com

Precision Test Systems; www.ptsyst.com

Protek Test and Measurement; 
www.protektest.com

Ross Engineering; 
www.rossengineeringcorp.com

Rotek Instrument; www.rotek.com

Seaward Group; www.seaward-groupusa.com

Symmetricom, Timing, Test & Measurement 
Division; www.symmetricom.com

Tecpel; www.tecpel.com

ThermaCal; www.thermacal.com

VLSI Standards; www.vlsistandards.com

XiTRON Technologies; www.xitrontech.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

CompactPCI/PXI Cards
ACCES I/O Products; www.accesio.com

Acromag; www.acromag.com

ADLink Technology; www.adlinktech.com

Advanced Power Designs; vxibus.com

Advantech; www.advantech.com/ea

Aeroflex; www.aeroflex.com

Agilent Technologies; www.agilent.com

Ballard Technology; www.ballardtech.com

C&H Technologies; www.chtech.com

Chroma; www.chromaus.com

Conduant; www.conduant.com

Curtiss-Wright Controls Embedded 
Computing; www.cwcembedded.com

Cytec; cytec-ate.com

Data Translation; www.datatranslation.com

Digalog Systems; www.digalogsystems.com

Elan Digital Systems; 
www.elandigitalsystems.com

ELMA Electronic; www.elma.com

Frequency Devices; www.freqdev.com

FuturePlus Systems; www.futureplus.com

Geotest - Marvin Test Systems; 
www.geotestinc.com

Giga-tronics; www.gigatronics.com

GOEPEL Electronics; www.goepelusa.com

Huntron; www.huntron.com

INSTRUMENTATION EQUIPMENT MANUFACTURERS

continued >
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Hypertronics; www.hypertronics.com

ines; www.inesinc.com

Intellitech; www.intellitech.com

JTAG Technologies; www.jtag.com

KineticSystems; www.kscorp.com

Measurement Computing; www.mccdaq.com

National Instruments; www.ni.com

Navatek Engineering; www.navatek.com

North Atlantic Industries; www.naii.com

Pickering Interfaces; www.pickeringtest.com

Sealevel Systems; www.sealevel.com

Signametrics; www.signametrics.com

Spectrum; www.spec.de

Strategic Test; www.strategic-test.com

Symmetricom, Timing, Test & Measurement 
Division; www.symmetricom.com

Tabor Electronics; www.taborelec.com

ZTEC Instruments; www.ztecinstruments.com

Data-Acquisition Equipment 
and Sensors
A.H. Systems; www.ahsystems.com

ACCES I/O Products; www.accesio.com

ACR Systems; www.acrsystems.com

Acromag; www.acromag.com

Advantech; www.advantech.com/ea

AEMC Instruments; www.aemc.com

Agilent Technologies; www.agilent.com

American Sensor Technologies; 
www.astsensors.com

Analog Devices; www.analog.com

Astro-Med; www.astro-med.com

Averna; www.averna.com

B & B Electronics; www.bb-elec.com

Bloomy Controls; www.bloomy.com

Bruel & Kjaer; www.bkhome.com

Bustec; www.bustec.com

Campbell Scientific; www.campbellsci.com

Chase Scientific; www.chase2000.com

Conduant; www.conduant.com

Crystal Instruments; www.go-ci.com

Curtiss-Wright Controls Embedded 
Computing; www.cwcembedded.com

Dalsa; www.dalsa.com

DAQ Systems; www.daqsystems.com

DaqScribe Technology; www.daqscribe.com

Data Translation; www.datatranslation.com

Dataforth; www.dataforth.com

Dataq Instruments; www.dataq.com

Daytronic; www.daytronic.com

DCC Corp.; www.dcccorporation.com

Denton ATD; www.dentonatd.com

Dewetron; www.dewetron.com/us

DGH; www.dghcorp.com

Diamond Systems; www.diamondsystems.com

Diversified Technical Systems; www.dtsweb.com

EADS North America Test and Services; 
www.ts.eads-na.com

Elan Digital Systems; 
www.elandigitalsystems.com

Endevco; www.endevco.com

ETS-Lindgren; www.ets-lindgren.com

Everest Interscience; 
www.everestinterscience.com

Extech Instruments; www.extech.com

Flex-Core; www.flex-core.com

FLIR Systems; www.flirthermography.com

Fluke; www.fluke.com

Futek Advanced Sensor Technology; 
www.futek.com

GaGe; www.gage-applied.com

GE Energy; www.ge-energy.com/adre

GHI Systems; www.ghisys.com

Givens Control Engineering; 
www.givenscontrol.com

GOEPEL Electronics; www.goepelusa.com

continued >
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Advanced Test Equipment Rentals is a division of . Follow Us!

888-544-ATEC (2832)
or visit us on the web at www.atecorp.com/TMW

Rentals Made Easy.

Advanced Test 
Equipment Rentals

RENT
 TEST EQUIPMENT

NOW.
THE GEAR YOU NEED

AEMC · Agilent · Anritsu · Fluke · IFI · Narda 
California Instruments · Elgar · TDK-Lambda 
Rohde & Schwarz · Yokogawa · Sorensen 
Solar · Tektronix · Teseq · and more

Environmental Chambers · and more 

Manufacturers You Trust

 TEST EQUIPMENT
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Graphtec America; www.graphtecamerica.com

HBM; www.hbm.com

Hioki USA; www.hiokiusa.com

Hi-Techniques; www.hi-techniques.com

Honeywell Sensing and Control; 
sensing.honeywell.com

ICS Electronics; www.icselect.com

Image Labs International; www.imagelabs.com

IMC DataWorks; www.imcdataworks.com

IMV; www.imv.co.jp/e

Innovative Integration; www.innovative-dsp.com

Instrumented Sensor Technology; 
www.isthq.com

Intelligent Instrumentation; 
www.instrument.com

Ion Physics; www.ionphysics.com

Keithley Instruments; www.keithley.com

Kemo; www.kemo.com

Kistler Instrument; www.kistler.com

Krohn-Hite; www.krohn-hite.com

Lake Shore Cryotronics; www.lakeshore.com

Lawson Labs; www.lawsonlabs.com

Linseis; www.linseis.net

LMS International; www.lmsintl.com

m + p international; www.mpihome.com

Macro Sensors; www.macrosensors.com

MadgeTech; www.madgetech.com

Measurement Computing; www.mccdaq.com

Measurement Specialties; www.meas-spec.com

Microstar Laboratories; www.mstarlabs.com

MKS Instruments; www.mksinst.com

Monarch Instrument; 
www.monarchinstrument.com

MTI Instruments; www.mtiinstruments.com

National Instruments; www.ni.com

Neff Instrument; www.neff.com

Newport Electronics; www.newportus.com

North Atlantic Industries; www.naii.com

Omega Engineering; www.omega.com

Omicron Electronics; www.omicron-lab.com

Onset Computer; www.onsetcomp.com

OROS; www.orosinc.com

Pace Scientific; www.pace-sci.com

Pacific Instruments; www.pacificinstruments.com

PCB Piezotronics; www.pcb.com

Pearson Electronics; 
www.pearsonelectronics.com

Photron; www.photron.com

Pico Technology; www.picotech.com

Pressure Systems; www.pressuresystems.com

Pyrometer Instrument; www.pyrometer.com

R.C. Electronics; www.rcelectronics.com

Reinhardt; www.reinhardt-testsystem.de

Rotronic Instrument; www.rotronic-usa.com

Saelig; www.saelig.com

Scientific Solutions; www.scientific-solutions.com

Sensortechnics; www.sensortechnics.com

SOLTEC; www.solteccorp.com

Spectrum; www.spec.de

Spirig; www.spirig.com

Summit Instruments; 
www.summitinstruments.com

Tecpel; www.tecpel.com

Tekscan; www.tekscan.com

Thermo Electric; www.te-direct.com

Vibration Research; www.vibrationresearch.com

VTI Instruments; www.vtiinstruments.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

Zodiac Data Systems SAS; www.zds-us.com

Instrument and I/O Cards, 
General Purpose
ACCES I/O Products; www.accesio.com

Acromag; www.acromag.com

ADLink Technology; www.adlinktech.com

Advanced Vehicle Technologies; 
www.avt-hq.com

continued >
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TRUST, BUT VERIFY
With the new APx515 audio analyzer on the production line sharing 
data seamlessly with other APx analyzers anywhere in the world, R&D 
engineers and production technicians can be assured they’re speaking 
the same language,  OEMs can trust their pass/fail results, and 
contract manufacturers can prove they’re meeting spec.

This is Audio Precision.

APx515 Production Test
Audio Analyzer

Best in class for speed, 
performance, automation 
and ease-of-use and the 
new recognized standard 
for production test.

Starting at $6200 in the US.

Download the AP Applied on high speed, low cost production test at 
www.ap.com/APApplied_Production
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S P E C I A L  A D V E R T I S I N G  S E C T I O N

For instance, Ford has contin-
ued to innovate SYNC®, a factory-
installed, in-car communications 
and entertainment system developed 
jointly with Microsoft and originally 
introduced in 2008. More recently, 
new features have been added includ-
ing traffic, directions and informa-
tion capabilities. To ensure that all 
these capabilities work as designed, 
Ford has to be able to perform tests 
for Bluetooth, Wi-Fi, USB, and the 
audio and video features found in 
SYNC. Likewise, EchoStar, 
which focuses on creating 
hardware and service solu-
tions for cable, telco, IPTV 
and satellite, must test for 
shadows, jitter, macroblocking, 
ghosting, or other video stream 
anomalies in their global produc-
tion of set-top boxes. 

It is complex challenges like 
these that have led both EchoStar 
and Ford to adopt a new, integrated 
testing system, MMTSTM (Multimedia 
Test System) from VI Technology (an 
Aeroflex Company) which, for the sec-
ond year, has been awarded the presti-
gious Best in Test Award by readers of 
Test & Measurement World magazine. 
(Best in Test in the “Audio/Video and 
Multimedia” category). The integrated 
testing provided by MMTS aims to 
reduce dependence on expensive and 
fallible human testers. In a recent 
Test & Measurement World article, 
EchoStar senior test engineer, Lisa 

Moder, explained why MMTS proved 
so valuable to her team, describing it 
as “probably the best commercially 
available device for measuring motion 
video.”

MMTS™ Moving Video Test System 
leverages state-of-the-art automated 
analysis techniques to spot errors 
that are largely undetectable with 
manual testing. For example, rather 
than capture a still image frame for 
manual analysis, MMTS Moving Video 
Test System reviews a complete video 
sequence and compares it to a reference 

signal. Because of its ability to include 
video tests along with other functional 
testing, leading smartphone makers 
have also adopted MMTS.

Smartphones and Hand Sets – 
The Need for Speed

In fact, the requirements for hand 
set audio-visual testing increasingly 
demand an automated and integrated 
approach. Manual testing is unreliable, 
slow, subjective, and non-repeatable. 
Data analysis is time consuming and, 
again due to subjectivity, is of less 
value to design and repair functions. 
Full functional testing has traditionally 
required multiple pieces of equipment 
not optimized for production test 
environments, and tasks such as audio/

video synchronization and 
integration of new AV 

and RF standards has been 
particularly difficult. Even if 

“home made” solutions can be 
engineered successfully, main-

taining and upgrading them can 
be challenging and costly.

MMTS, which provides a fully-
integrated test and measurement 

capability, offers an attractive alterna-
tive – automating test for multiple 
devices simultaneously with accu-
rate, reliable, repeatable results and 
integrated capabilities ideal for tests 
such as “lip-synch” between audio and 
video signals. MMTS can reduce labor 
costs, space requirements, and time to 
market while positioning adopters for 
further advances in technology and 
test requirements.

Richard House, Vice President 
of Operations at Aeroflex, the par-
ent company of VI Technology, says 

From smartphones to set-top boxes, more and more devices share the need to test 
for Bluetooth, Wi-Fi, USB and other RF, audio/video capabilities.

Production Test Solutions for Today’s 
Systems That Integrate RF, Video and Audio

Welcome to the age of testing convergence. As more and more consumer 
devices are laden with multimedia capabilities, products which used to 
have divergent testing needs increasingly share many of the same multi-
media requirements.
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“Whereas other test equipment is 
designed to test only wireless, video, or 
audio capabilities, MMTS is the only 
test system optimized to test wireless, 
video, and audio at high production 
test speeds.”

In fact, MMTS test system is well 
suited for automated testing of all 
kinds of modern consumer electronics, 
such as Blu-ray players, set-top boxes, 
smartphones, mobile devices, telematic 
devices, computers, and video game 
consoles. Adaptability to various input 
protocols also makes MMTS ideal for 
many military and aerospace applica-
tions, such as night vision systems and 
avionics.

MMTS is based on the PXI plat-
form and takes advantage of the latest 
measurement technology. It is often 
deployed at the Functional Circuit Test 
(FCT) and End of Line (EOL) locations 
in manufacturing, providing the fastest 
path to analog and digital measure-
ments for audio/video devices. User 
experience has shown MMTS can sig-
nificantly reduce testing time for DVD 
players, set-top boxes, smartphones, 
portable media players, telematics units, 

and video game consoles while yielding 
much higher quality data. 

In the case of SYNC, VI Tech-
nology worked closely with Ford’s 
design team to customize MMTS tests 
specifically for Bluetooth, Wi-Fi, USB, 
and audio/video features found in 
SYNC. A key feature of MMT is its 
scalable architecture, which enables 
users to easily create or add existing 
tests. These customized tests and the 
ability of MMTS to test up to eight 
devices simultaneously were essential 
to Ford’s aggressive 2010 roll-out 
plans. “The Ford SYNC project is 
a perfect example of how to lever-
age MMTS,” notes Alex Backus, vice 
president of Strategic Development at 
Aeroflex. “Ford required fast and ac-
curate automated measurements for a 
variety of multimedia technologies in a 
high volume production environment. 
MMTS consistently addresses these 
types of challenges.”

As a complete suite, MMTS in-
cludes hardware, software, algorithms, 
and extensions for testing all the com-
ponents in devices, including: analog 
and digital video and audio, power 

sources, USB, modem, and Ethernet 
connectivity and wireless.

For more information, please  
email vi.info@vi-tech.com or visit  
www.vi-tech.com.

Test Technology Ideal for Hand Sets and Other Multimedia Products

MMTS™ is a suite of product and 
service offerings (including MMTS™ 
Moving Video Test, MMTS™ Lip Sync 
Test, MMTS™ A/V Test, and MMTS™ 
Framework). MMTS offers fully-
integrated, modular measurement 
solutions for:

Parametric measurements for design, 
validation and production
Audio/video measurements that 
target a variety of industries such as:

Consumer electronics
Military/aerospace
Mobile communications

Capabilities include:
Latency/synchronization 
measurements calculated on a 
frame-by-frame
Generates predefined audio and 
video signals
Multi-channel inputs 

Ideal for teleconference systems
Supports standard and high 
definition video

Supported Interfaces include:
Composite/component/S-video/RGB
HDMI/DVI/SDI

NTSC and PAL
Analog and digital audio

Resolutions
480, 576, 720i/p, 1080i/p
Progressive and interlaced

Video Encoding Formats
RGB and YCbCr

Standard A/V Measurements
Tonal Audio (frequency, amplitude) 
- multitone
Video (H-timing, color bars, 
chrominance, multiburst, and more

RF Technologies
Wi-Fi 
Bluetooth
LTE 
3G 
WiMax 
GSM

AWARD WINNING
In 2009, MMTS was awarded Test & 
Measurement World’s prestigious 
“Best in Test” 
award in the 
audio/video 
and multimedia 
category. In 
2010, MMTS 
Moving Video 
Test also won 
the same award 
in the same 
category. Both 
awards recog-
nize the ability of MMTS to deliver 
full-featured test solutions for 
complex products – from set-top 
boxes to cell phones – that many 
consumers use on a daily basis.

AWARD WINNER

Test & Measurement World
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Advantech; www.advantech.com/ea

Agilent Technologies; www.agilent.com

Alligator Technologies; www.alligatortech.com

Ballard Technology; www.ballardtech.com

Bustec; www.bustec.com

C&H Technologies; www.chtech.com

Chase Scientific; www.chase2000.com

Chroma; www.chromaus.com

Curtiss-Wright Controls Embedded 
Computing; www.cwcembedded.com

Cytec; cytec-ate.com

Data Device Corp.; www.ddc-web.com

Data Translation; www.datatranslation.com

Dataforth; www.dataforth.com

Dataq Instruments; www.dataq.com

Daytronic; www.daytronic.com

Dewetron; www.dewetron.com/us

Diamond Systems; www.diamondsystems.com

Digalog Systems; www.digalogsystems.com

EADS North America Test and Services; 
www.ts.eads-na.com

Elan Digital Systems; 
www.elandigitalsystems.com

Endevco; www.endevco.com

Frequency Devices; www.freqdev.com

GaGe; www.gage-applied.com

Geotest - Marvin Test Systems; 
www.geotestinc.com

Giga-tronics; www.gigatronics.com

GOEPEL Electronics; www.goepelusa.com

GuideTech; www.guidetech.com

Highland Technology; 
www.highlandtechnology.com

ICS Electronics; www.icselect.com

Intelligent Instrumentation; 
www.instrument.com

Keithley Instruments; www.keithley.com

Kemo; www.kemo.com

KineticSystems; www.kscorp.com

Krohn-Hite; www.krohn-hite.com

Lawson Labs; www.lawsonlabs.com

LMS International; www.lmsintl.com

Measurement Computing; www.mccdaq.com

Microstar Laboratories; www.mstarlabs.com

National Instruments; www.ni.com

Navatek Engineering; www.navatek.com

North Atlantic Industries; www.naii.com

Novatech Instruments; www.novatech-instr.com

Omega Engineering; www.omega.com

Pacific Instruments; www.pacificinstruments.com

Pentek; www.pentek.com

Pickering Interfaces; www.pickeringtest.com

Pico Technology; www.picotech.com

Precision Filters; www.pfinc.com

R.C. Electronics; www.rcelectronics.com

Saelig; www.saelig.com

Scientific Solutions; www.scientific-solutions.com

Sealevel Systems; www.sealevel.com

Signametrics; www.signametrics.com

Spectrum; www.spec.de

Strategic Test; www.strategic-test.com

Symmetricom, Timing, Test & Measurement 
Division; www.symmetricom.com

Teradyne; www.teradyne.com

Viewpoint Systems; www.viewpointusa.com

VTI Instruments; www.vtiinstruments.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

ZTEC Instruments; www.ztecinstruments.com

LXI Instruments
Agilent Technologies; www.agilent.com

AMETEK Programmable Power; 
www.programmablepower.com

Bustec; www.bustec.com

C&H Technologies; www.chtech.com

Data Translation; www.datatranslation.com

continued >
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EADS North America Test and Services; 
www.ts.eads-na.com

GOEPEL Electronics; www.goepelusa.com

ICS Electronics; www.icselect.com

Keithley Instruments; www.keithley.com

Kepco; www.kepcopower.com

Pickering Interfaces; www.pickeringtest.com

Rigol Technologies; www.rigolna.com

Thurlby-Thandar Instruments; www.tti-test.com

VTI Instruments; www.vtiinstruments.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

ZTEC Instruments; www.ztecinstruments.com

Meters: Digital multimeters (DMMs)
AEMC Instruments; www.aemc.com

Agilent Technologies; www.agilent.com

Amprobe Test Tools; www.amprobe.com

B&K Precision; www.bkprecision.com

Berkeley Nucleonics; 
www.berkeleynucleonics.com

Chroma Systems Solutions; www.chromausa.com

EADS North America Test and Services; 
www.ts.eads-na.com

Elan Digital Systems; 
www.elandigitalsystems.com

Extech Instruments; www.extech.com

Fluke; www.fluke.com

GW Instek; www.gwinstek.com

Hioki USA; www.hiokiusa.com

Keithley Instruments; www.keithley.com

Linseis; www.linseis.net

Newport Electronics; www.newportus.com

Omega Engineering; www.omega.com

Pickering Interfaces; www.pickeringtest.com

Protek Test and Measurement; 
www.protektest.com

Rigol Technologies; www.rigolna.com

Sencore; www.sencore.com

Siborg Systems; www.siborg.com

Signal Recovery; www.signalrecovery.com

Sperry Instruments; www.sperryinstruments.com

Tecpel; www.tecpel.com

Thurlby-Thandar Instruments; www.tti-test.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

Meters: Other than DMMs
AEMC Instruments; www.aemc.com

Aeroflex; www.aeroflex.com

Agilent Technologies; www.agilent.com

Amprobe Test Tools; www.amprobe.com

Applied Physics Systems; 
www.appliedphysics.com

Audio Precision; ap.com

B&K Precision; www.bkprecision.com

Bird Technologies Group; 
www.bird-technologies.com

Bruel & Kjaer; www.bkhome.com

Chroma Systems Solutions; www.chromausa.com

Clarke-Hess Communication Research; 
clarke-hess.com

Daytronic; www.daytronic.com

Everest Interscience; 
www.everestinterscience.com

Extech Instruments; www.extech.com

Flex-Core; www.flex-core.com

Fluke; www.fluke.com

GW Instek; www.gwinstek.com

HBM; www.hbm.com

Hioki USA; www.hiokiusa.com

IET Labs; www.ietlabs.com

Keithley Instruments; www.keithley.com

Krohn-Hite; www.krohn-hite.com

Lake Shore Cryotronics; www.lakeshore.com

Leader Instruments; www.leaderusa.com

Linseis; www.linseis.net

m + p international; www.mpihome.com

continued >
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www.vtiinstruments.com

Never Compromise Signal Integrity

Expect signal transparency from your next switching system.

VTI’s proven switching capabilities are demonstrated  
in every major ATE system worldwide.

Learn more about how the scalable EX1200 Switch, Measure and  
I/O Platform can improve your test system performance today. 

www.vtiinstruments.com/EX1200.aspx
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See for yourself
www.scope-of-the-art.com/ad/scope/fastscope/waveforms

Our engineers needed 
a faster scope. 
A scope that would 
display 1 million 
waveforms per second. 
So we built one.
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Magnetic Shield; www.magnetic-shield.com

Murata Power Solutions; www.murata-ps.com

National Instruments; www.ni.com

Newport Electronics; www.newportus.com

North Atlantic Industries; www.naii.com

Omega Engineering; www.omega.com

Pico Technology; www.picotech.com

Protek Test and Measurement; 
www.protektest.com

Pyrometer Instrument; www.pyrometer.com

QuadTech; www.quadtech.com

Rotronic Instrument; www.rotronic-usa.com

Saelig; www.saelig.com

Seaward Group; www.seaward-groupusa.com

Sefelec; www.sefelec.com

Sencore; www.sencore.com

Signal Recovery; www.signalrecovery.com

Sperry Instruments; www.sperryinstruments.com

Spirig; www.spirig.com

Stanford Research Systems; www.thinksrs.com

Tecpel; www.tecpel.com

Tegam; www.tegam.com

Thurlby-Thandar Instruments; www.tti-test.com

XiTRON Technologies; www.xitrontech.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

Modular Instrument Chassis 
and Accessories
ACCES I/O Products; www.accesio.com

ADLink Technology; www.adlinktech.com

Advantech; www.advantech.com/ea

Agilent Technologies; www.agilent.com

Chroma Systems Solutions, Advanced Power 
Testing; www.chromausa.com

Curtiss-Wright Controls Embedded 
Computing; www.cwcembedded.com

Data Translation; www.datatranslation.com

Dewetron; www.dewetron.com/us

Digalog Systems; www.digalogsystems.com

EADS North America Test and Services; 
www.ts.eads-na.com

ELMA Electronic; www.elma.com

Frequency Devices; www.freqdev.com

FuturePlus Systems; www.futureplus.com

GaGe; www.gage-applied.com

Geotest - Marvin Test Systems; 
www.geotestinc.com

GOEPEL Electronics; www.goepelusa.com

Hi-Techniques; www.hi-techniques.com

ICS Electronics; www.icselect.com

IMC DataWorks; www.imcdataworks.com

ines; www.inesinc.com

Intellitech; www.intellitech.com

JTAG Technologies; www.jtag.com

Keithley Instruments; www.keithley.com

KineticSystems; www.kscorp.com

Krohn-Hite; www.krohn-hite.com

MAC Panel; www.macpanel.com

Measurement Computing; www.mccdaq.com

Microstar Laboratories; www.mstarlabs.com

National Instruments; www.ni.com

Pacific Instruments; www.pacificinstruments.com

PCB Piezotronics; www.pcb.com

Pickering Interfaces; www.pickeringtest.com

Precision Filters; www.pfinc.com

Scientific Solutions; www.scientific-solutions.com

Sealevel Systems; www.sealevel.com

Spectrum; www.spec.de

Tracewell Systems; www.tracewell.com

Virginia Panel; www.vpc.com

VTI Instruments; www.vtiinstruments.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

> INSTRUMENTATION EQUIPMENT MANUFACTURERS continued
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Oscilloscopes
AEMC Instruments; www.aemc.com

Agilent Technologies; www.agilent.com

B&K Precision; www.bkprecision.com

Berkeley Nucleonics; 
www.berkeleynucleonics.com

Elan Digital Systems; 
www.elandigitalsystems.com

EXFO, Telecom Division; www.exfo.com

Fluke; www.fluke.com

GaGe; www.gage-applied.com

GigaMax Technologies; www.gigamaxtech.com

GW Instek; www.gwinstek.com

Hameg Instruments; www.hameg.com

Hi-Techniques; www.hi-techniques.com

Leader Instruments; www.leaderusa.com

LeCroy; www.lecroy.com

Omega Engineering; www.omega.com

Pico Technology; www.picotech.com

Protek Test and Measurement; 
www.protektest.com

Rigol Technologies; www.rigolna.com

Saelig; www.saelig.com

Sencore; www.sencore.com

SyntheSys Research; www.bertscope.com

Tecpel; www.tecpel.com

Tektronix; www.tektronix.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

ZTEC Instruments; www.ztecinstruments.com

Other General-Purpose 
Instrumentation
ACCES I/O Products; www.accesio.com

Advanced Power Designs; vxibus.com

Advantech; www.advantech.com/ea

AEMC Instruments; www.aemc.com

Aeroflex; www.aeroflex.com

Agilent Technologies; www.agilent.com

Alligator Technologies; www.alligatortech.com

AMREL; www.amrel.com

Anritsu; www.us.anritsu.com

AR, RF/Microwave Instrumentation; 
www.ar-worldwide.com

ARC Technology Solutions; www.arcserv.com

Associated Research; www.asresearch.com

AudioControl Industrial; 
www.audiocontrolindustrial.com

Autotest; www.autotest.com

B&K Precision; www.bkprecision.com

Berkeley Nucleonics; 
www.berkeleynucleonics.com

Bloomy Controls; www.bloomy.com

Brilliant Instruments; www.b-i-inc.com

Cablescan; www.cablescan.com

CableTest Systems; www.cabletest.com

Centellax; www.centellax.com

Chroma Systems Solutions, Advanced Power 
Testing; www.chromausa.com

ChronoLogic; www.chronologic.com.au

Cirris Systems; www.cirris.com

Clarke-Hess Communication Research; 
clarke-hess.com

Core Technology Group; 
www.coretechgroup.com

Curtiss-Wright Controls Embedded 
Computing; www.cwcembedded.com

Data Translation; www.datatranslation.com

Dataforth; www.dataforth.com

Dataq Instruments; www.dataq.com

Dewetron; www.dewetron.com/us

Digalog Systems; www.digalogsystems.com

DIT-MCO International; www.ditmco.com

DL Instruments; www.dlinstruments.com

Dytran Instruments; www.dytran.com

EADS North America Test and Services; 
www.ts.eads-na.com

continued >
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Elan Digital Systems; 
www.elandigitalsystems.com

Electronic Systems of Wisconsin; 
www.eswtesters.com

Endevco; www.endevco.com

Extech Instruments; www.extech.com

Finisar, Network Tools; www.finisar.com

Flex-Core; www.flex-core.com

Fluke; www.fluke.com

Frequency Devices; www.freqdev.com

Futek Advanced Sensor Technology; 
www.futek.com

FuturePlus Systems; www.futureplus.com

GaGe; www.gage-applied.com

GigaMax Technologies; www.gigamaxtech.com

GOEPEL Electronics; www.goepelusa.com

GW Instek; www.gwinstek.com

HBM; www.hbm.com

Hioki USA; www.hiokiusa.com

Hi-Techniques; www.hi-techniques.com

Huntron; www.huntron.com

IMC DataWorks; www.imcdataworks.com

Ion Physics; www.ionphysics.com

Ixia; www.ixiacom.com

JFW Industries; www.jfwindustries.com

Keithley Instruments; www.keithley.com

Kemo; www.kemo.com

Kikusui America; www.kikusuiamerica.com

Kistler Instrument; www.kistler.com

Klein Instruments; www.kleininstruments.com

Krohn-Hite; www.krohn-hite.com

Leader Instruments; www.leaderusa.com

LeCroy; www.lecroy.com

Macro Sensors; www.macrosensors.com

Measurement Computing; www.mccdaq.com

Microstar Laboratories; www.mstarlabs.com

Murata Power Solutions; www.murata-ps.com

National Instruments; www.ni.com

Navatek Engineering; www.navatek.com

Newport Electronics; www.newportus.com

Novatech Instruments; www.novatech-instr.com

Omega Engineering; www.omega.com

Pacific Instruments; www.pacificinstruments.com

PCB Piezotronics; www.pcb.com

Pendulum Instruments; 
www.pendulum-instruments.com

Phase Matrix; www.phasematrix.com

Photron; www.photron.com

Pickering Interfaces; www.pickeringtest.com

Pico Technology; www.picotech.com

Picosecond Pulse Labs; www.picosecond.com

Precision Filters; www.pfinc.com

Protek Test and Measurement; 
www.protektest.com

Qmax Test Equipments; www.qmaxtest.com

QuadTech; www.quadtech.com

Quantum Composers; 
www.quantumcomposers.com

Ross Engineering; 
www.rossengineeringcorp.com

Seaward Group; www.seaward-groupusa.com

Sefelec; www.sefelec.com

Sencore; www.sencore.com

Signal Recovery; www.signalrecovery.com

Slaughter; www.hipot.com

Spectracom; www.spectracomcorp.com

Stanford Research Systems; www.thinksrs.com

Superior Electric; www.superiorelectric.com

Symmetricom, Timing, Test & Measurement 
Division; www.symmetricom.com

SyntheSys Research; www.bertscope.com

Tabor Electronics; www.taborelec.com

TDI Power; www.tdipower.com

Tecpel; www.tecpel.com

Tektronix; www.tektronix.com

Thurlby-Thandar Instruments; www.tti-test.com

continued >
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WAVE STANDARD
SERIES

Some Are Simply
Better Than Others!

The Wave Standard Series is a family of single and dual
channel arbitrary / function generators, designed to provide
superior performance at a low price. The new series
incorporates Tabor’s award-winning “best of both worlds”
technology, having both memory-based, true arbitrary waveform
generator architecture for accurate, jitter-free waveforms
alongside a DDS-based generator to create all the standard
modulation formats. Packed into a compact and efficient
2U -rack size box, all in one easy-to-use high performance
unit, makes the Wave Standard series, by far, the best in its
category (AFGs) for size, price and performance.

For more information or to schedule a demo call EADS North
America Test and Services at 800-722-2528 or visit our website
www.taborelec.com/us

Tabor’s New WS8101/2
Arbitrary/Function Generators

Now on Special Promotion Starting
at Just $3,750 Until 12 /31/2010$4,150

 c Tabor Electronics Ltd. 2010
Specification compiled from Tabor 8101/2 data sheet Tektronix AFG3000 data sheet
76W-18656-3, July 15, 2009. Prices are taken from the vendors websites, June 1st 2010.

Tabor  WS8101/2

1 | 2

True Arb + DDS

100MHz | 100MHz |
12.5MHz

250MS/s

512k

16 bits

16Vp-p

< 5ns

< 100ps

-8V to +8V

AM, FM, FSK, PSK,
Sweep

LAN, USB, GPIB

3 years standard

$3,750 | $4,950

Tek AFG3101/2

1 | 2

DDS Only

100MHz | 50MHz |
1MHz

250MS/s | 1GS/s

16k to 128k | 2 to 16k

14 bits

10Vp-p

< 8ns

< 200ps

-5V to +5V

AM, FM, PM, FSK,
PWM, Sweep

LAN, USB, GPIB

3 years standard

$3,990 | $5,290

MODEL

Channels

Architecture

Max Frequency
(Sine/Square/others)

Max. Sample Clock

Max. Memory Size

Vertical Resolution

Max Amplitude (into 50W)

Rise / Fall Time

Square Wave Jitter (rms), typ.

DC Levels (into 50 )

Modulation

Connectivity

Warranty

Strating from Price
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Toellner Electronic Instruments; 
www.toellner-usa.com

XiTRON Technologies; www.xitrontech.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

Zygo; www.zygo.com

Power Supplies, Monitors, and 
Analyzers
ABSOPULSE Electronics; www.absopulse.com

ACCES I/O Products; www.accesio.com

Advanced Power Designs; vxibus.com

AEMC Instruments; www.aemc.com

Agilent Technologies; www.agilent.com

AMETEK Programmable Power; 
www.programmablepower.com

AMREL; www.amrel.com

Associated Power Technologies; 
www.aspowertechnologies.com

Autotest; www.autotest.com

B&K Precision; www.bkprecision.com

Behlman Electronics; www.behlman.com

Berkeley Varitronics Systems; 
www.bvsystems.com

Bird Technologies Group; 
www.bird-technologies.com

Chroma Systems Solutions, Advanced Power 
Testing; www.chromausa.com

Dewetron; www.dewetron.com/us

Extech Instruments; www.extech.com

Flex-Core; www.flex-core.com

Fluke; www.fluke.com

Glassman High Voltage; www.glassmanhv.com

GW Instek; www.gwinstek.com

Hameg Instruments; www.hameg.com

Hioki USA; www.hiokiusa.com

IMC DataWorks; www.imcdataworks.com

Keithley Instruments; www.keithley.com

Kepco; www.kepcopower.com

Kikusui America; www.kikusuiamerica.com

Lake Shore Cryotronics; www.lakeshore.com

Magtrol; www.magtrol.com

MKS Instruments; www.mksinst.com

Murata Power Solutions; www.murata-ps.com

National Instruments; www.ni.com

Omega Engineering; www.omega.com

Pacific Power Source; www.pacificpower.com

PCB Piezotronics; www.pcb.com

Pickering Interfaces; www.pickeringtest.com

Protek Test and Measurement; 
www.protektest.com

QuadTech; www.quadtech.com

Rigol Technologies; www.rigolna.com

Ross Engineering; 
www.rossengineeringcorp.com

Sefelec; www.sefelec.com

Sencore; www.sencore.com

Sens-Tech; www.sens-tech.com

Spellman High Voltage Electronics; 
www.spellmanhv.com

Superior Electric; www.superiorelectric.com

Tamura Corp. of America; www.tamuracorp.com

TDI Power; www.tdipower.com

TDK-Lambda; www.us.tdk-lambda.com

Tecpel; www.tecpel.com

Tektronix; www.tektronix.com

Thurlby-Thandar Instruments; www.tti-test.com

Toellner Electronic Instruments; 
www.toellner-usa.com

Tracewell Systems; www.tracewell.com

TREK; www.trekinc.com

V•I Chip, A Vicor Company; 
www.vicorpower.com

Vektrex Electronic Systems; www.vektrex.com

XiTRON Technologies; www.xitrontech.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

Signal Sources
Aeroflex; www.aeroflex.com

Agilent Technologies; www.agilent.com

Amprobe Test Tools; www.amprobe.com

Anritsu; www.us.anritsu.com

AR, RF/Microwave Instrumentation; 
www.ar-worldwide.com

Avtech Electrosystems; www.avtechpulse.com

B&K Precision; www.bkprecision.com

Berkeley Nucleonics; 
www.berkeleynucleonics.com

Centellax; www.centellax.com

Chase Scientific; www.chase2000.com

Directed Energy; 
www.directedenergy.com/directedenergy

Fluke; www.fluke.com

GaGe; www.gage-applied.com

GW Instek; www.gwinstek.com

Highland Technology; 
www.highlandtechnology.com

Hioki USA; www.hiokiusa.com

IMC DataWorks; www.imcdataworks.com

Keithley Instruments; www.keithley.com

Kikusui America; www.kikusuiamerica.com

Krohn-Hite; www.krohn-hite.com

Noisecom; www.noisecom.com

Phase Matrix; www.phasematrix.com

Pickering Interfaces; www.pickeringtest.com

Pico Technology; www.picotech.com

Picosecond Pulse Labs; www.picosecond.com

Programmed Test Sources; 
www.programmedtest.com

Protek Test and Measurement; 
www.protektest.com

Rigol Technologies; www.rigolna.com

Rohde & Schwarz; www2.rohde-schwarz.com

Signal Recovery; www.signalrecovery.com

Spectrum; www.spec.de

Stanford Research Systems; www.thinksrs.com

Tabor Electronics; www.taborelec.com

Tecpel; www.tecpel.com

Tegam; www.tegam.com

Tektronix; www.tektronix.com

Telco Testing Solutions; www.telcotesting.com

continued >
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MD8430A Signalling Tester

Keep Up 
With LTE

USA and Canada 1-800-ANRITSU

www.us.anritsu.com    2010 Anritsu CompanyC

Anritsu’s family of LTE test
products and automation tools
allow leading-edge companies
with the ability to stay ahead of
market demands and
comprehensively, efficiently and
confidently test LTE and other
related emerging technologies.

www.anritsuco.com/MD8430A 

Receive Anritsu's 
FREE LTE Resource Guide at: 
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HIGH-SPEED, STAND-ALONE DATA LOGGERS
LGR-5320 Series

• Correlated analog, digital, 
and counter readings

• Up to 200 kS/s sampling

• 16 analog inputs up to ±30 V

• 16 industrial digital inputs 

• Output configurable for
alarming/triggering

• Four quadrature encoder inputs

• 4 GB SD™ memory card 
included, supports up to 32 GB

• Easy-to-use DAQLog™ software

• From $1499

©2010 Measurement Computing Corporation, 10 Commerce Way, Norton, MA 02766 • info@mccdaq.com

LOW-COST 
USB-500 Series

• Measure temperature, 
humidity, voltage, or current

• One or two channel

• Store up to 32K readings

• Battery powered

• Included software 

• From $49

TEMPERATURE
USB-5200 Series

• Measure thermocouples, RTDs, thermistors, 
or semiconductor devices

• 8 channels

• 24-bit resolution

• 8 digital I/O; 
configurable  
for alarming

• CompactFlash® 
memory 

• Included software 
and drivers

• From $629

The Value Leader in Data Acquisition

Download our new  
Data Logger Selection Guide 

www.mccdaq.com/logger  

(800) 234-4232

Data Logging
Powered by Measurement Computing
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Thurlby-Thandar Instruments; www.tti-test.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

ZTEC Instruments; www.ztecinstruments.com

VXI Cards
Advanced Power Designs; vxibus.com

Agilent Technologies; www.agilent.com

Bustec; www.bustec.com

C&H Technologies; www.chtech.com

Chroma Systems Solutions, Advanced Power 
Testing; www.chromausa.com

Cytec; cytec-ate.com

EADS North America Test and Services; 
www.ts.eads-na.com

ELMA Electronic; www.elma.com

FuturePlus Systems; www.futureplus.com

Giga-tronics; www.gigatronics.com

GOEPEL Electronics; www.goepelusa.com

Highland Technology; 
www.highlandtechnology.com

ICS Electronics; www.icselect.com

JTAG Technologies; www.jtag.com

KineticSystems; www.kscorp.com

National Instruments; www.ni.com

North Atlantic Industries; www.naii.com

Pentek; www.pentek.com

ACCESSORIES & SOFTWARE: INSTRUMENTATION

Accessories: Instrumentation
Advance Devices; www.advancedevices.com

Advanced Interconnections; 
www.advanced.com

Advint; www.advint.com

AEMC Instruments; www.aemc.com

Agilent Technologies; www.agilent.com

Amphenol; www.cablesondemand.com

Amphenol Interconnect Products; 
www.amphenol-aipc.com

Anthro; www.anthro.com

AR, RF/Microwave Instrumentation; 
www.ar-worldwide.com

Aries Electronics; www.arieselec.com

ASSET Intertech; www.asset-intertech.com

B & B Electronics; www.bb-elec.com

B&K Precision; www.bkprecision.com

Bruel & Kjaer; www.bkhome.com

Cal Test Electronics; 
www.caltestelectronics.com

Centellax; www.centellax.com

Connect2it; www.connect2it.com

Core Technology Group; 
www.coretechgroup.com

Data Translation; www.datatranslation.com

Dytran Instruments; www.dytran.com

Elan Digital Systems; 
www.elandigitalsystems.com

Emulation Technology; www.emulation.com

Endevco; www.endevco.com

ETS-Lindgren; www.ets-lindgren.com

Everest Interscience; 
www.everestinterscience.com

E-Z-Hook; www.e-z-hook.com

Fieldtex Products; www.fieldtexcases.com

Fischer Connectors; 
www.fischerconnectors.com

Fluke; www.fluke.com

FuturePlus Systems; www.futureplus.com

GaGe; www.gage-applied.com

Geotest - Marvin Test Systems; 
www.geotestinc.com

GOEPEL Electronics; www.goepelusa.com

GW Instek; www.gwinstek.com

Hioki USA; www.hiokiusa.com

Huber+Suhner; www.hubersuhnerinc.com

Huntron; www.huntron.com

ICS Electronics; www.icselect.com

Interconnect Devices; www.idinet.com

ITT, Interconnect Solutions; 
www.ittcannon.com

JTAG Technologies; www.jtag.com

Keithley Instruments; www.keithley.com

Lake Shore Cryotronics; www.lakeshore.com

LeCroy; www.lecroy.com

Lemo; www.lemo.com

MAC Panel; www.macpanel.com

Magtrol; www.magtrol.com

Measurement Computing; www.mccdaq.com

MegaPhase; www.megaphase.com

Micro-Coax; www.micro-coax.com

Microstar Laboratories; www.mstarlabs.com

Mill-Max Mfg.; www.mill-max.com

National Instruments; www.ni.com

Omega Engineering; www.omega.com

Pacific Instruments; www.pacificinstruments.com

Pearson Electronics; 
www.pearsonelectronics.com

Pickering Interfaces; www.pickeringtest.com

Pico Technology; www.picotech.com

Plastronics; www.plastronicsusa.com

Pomona Electronics; 
www.pomonaelectronics.com

Precision Filters; www.pfinc.com

Phase Matrix; www.phasematrix.com

Pickering Interfaces; www.pickeringtest.com

Signametrics; www.signametrics.com

Symmetricom, Timing, Test & Measurement 
Division; www.symmetricom.com

Teradyne; www.teradyne.com

Universal Switching; www.uswi.com

Virginia Panel; www.vpc.com

VTI Instruments; www.vtiinstruments.com

ZTEC Instruments; www.ztecinstruments.com

continued >

> INSTRUMENTATION EQUIPMENT MANUFACTURERS continued
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Probe Master; www.probemaster.com

Rika Denshi America; www.testprobe.com

Ross Engineering; 
www.rossengineeringcorp.com

Schroff; www.schroff.us

Sefelec; www.sefelec.com

Spirig; www.spirig.com

Superior Electric; www.superiorelectric.com

Tecpel; www.tecpel.com

Tektronix; www.tektronix.com

Vektrex Electronic Systems; www.vektrex.com

VI Technology; www.vi-tech.com

Virginia Panel; www.vpc.com

W.L. Gore & Associates; www.gore.com

Winchester Electronics; 
www.winchesterelectronics.com

XiTRON Technologies; www.xitrontech.com

Yamaichi Electronics USA; www.yeu.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

ZTEC Instruments; www.ztecinstruments.com

Instrumentation Software
A.T.E. Solutions; www.besttest.com

ADLink Technology; www.adlinktech.com

Advint; www.advint.com

Agilent Technologies; www.agilent.com

Alacron; www.alacron.com

Aptech Systems (GAUSS); www.aptech.com

AssetSmart; www.assetsmart.com

Averna; www.averna.com

Beamex; www.beamex.com

Bloomy Controls; www.bloomy.com

Blue Mountain Quality Resources; 
www.coolblue.com

Cascade Microtech; www.cascademicrotech.com

CIMTEK; www.cimtek.com

Corelis, An EWA Co.; www.corelis.com

CyberMetrics; www.cybermetrics.com

Dalsa; www.dalsa.com

Data Translation; www.datatranslation.com

Dataq Instruments; www.dataq.com

Dewetron; www.dewetron.com/us

DSP Development; www.dadisp.com

Dynaflow; www.dynaflow-inc.com

EADS North America Test and Services; 
www.ts.eads-na.com

Elan Digital Systems; 
www.elandigitalsystems.com

EPIX; www.epixinc.com

Fluke; www.fluke.com

FuturePlus Systems; www.futureplus.com

GaGe; www.gage-applied.com

Geotest - Marvin Test Systems; 
www.geotestinc.com

GHI Systems; www.ghisys.com

GigaMax Technologies; www.gigamaxtech.com

Giga-tronics; www.gigatronics.com

Givens Control Engineering; 
www.givenscontrol.com

GOEPEL Electronics; www.goepelusa.com

Golden Software; www.goldensoftware.com

GraphPad Software; www.graphpad.com

HBM; www.hbm.com

Hermon Labs TI; www.hermonlabs.com

Hi-Techniques; www.hi-techniques.com

ICS Electronics; www.icselect.com

IET Labs; www.ietlabs.com

IMC DataWorks; www.imcdataworks.com

Integrated Sciences Group; www.isgmax.com

Intelligent Instrumentation; 
www.instrument.com

JMP; www.jmp.com

JTAG Technologies; www.jtag.com

Keithley Instruments; www.keithley.com

KineticSystems; www.kscorp.com

LMS International; www.lmsintl.com

m + p international; www.mpihome.com

The MathWorks; www.mathworks.com

MatriX Technologies; www.m-xt.com

> ACCESSORIES & SOFTWARE: INSTRUMENTATION continued
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Measurement Computing; www.mccdaq.com

Microstar Laboratories; www.mstarlabs.com

MIDAS+ Statit Solutions Group, A Division of 
ACS; www.statit.com

MVTec Software; www.mvtec.com

National Instruments; www.ni.com

NorPix; www.norpix.com

Northwest Analytical; www.nwasoft.com

Omega Engineering; www.omega.com

OptEM Engineering; www.optem.com

OriginLab; www.originlab.com

Pace Scientific; www.pace-sci.com

Pacific Instruments; www.pacificinstruments.com

Pentek; www.pentek.com

Pico Technology; www.picotech.com

Pintail Technologies; www.pintail.com

QualiSystems; www.qualisystems.com

Scientific Solutions; www.scientific-solutions.com

Sefelec; www.sefelec.com

Spectrum; www.spec.de

StataCorp; www.stata.com

StatSoft; www.statsoft.com

Synergy Software; www.synergy.com

Systat Software; www.sigmaplot.com

TAL Technologies; www.taltech.com

Tektronix; www.tektronix.com

THIRD-PARTY SERVICES: INSTRUMENTATION

TestEdge; www.testedgeinc.com

Vektrex Electronic Systems; www.vektrex.com

VI Technology; www.vi-tech.com

Viewpoint Data Management; 
www.myaperio.com

Viscom; www.viscom.com

VTI Instruments; www.vtiinstruments.com

ZTEC Instruments; www.ztecinstruments.com

Distributors, Rentals, Used 
Equipment: Instrumentation
A-Comm Electronics; www.a-comm.com

Advanced Test Equipment; www.atecorp.com

Agilent Technologies; www.agilent.com

Allied Electronics; www.alliedelec.com

AR, RF/Microwave Instrumentation; 
www.ar-worldwide.com

Avalon Equipment; www.avalontest.com

Bell Electronics NW; www.bellnw.com

BidItUp.com; www.biditup.com

Bizi International; www.bizi.com

BRL Test; www.brltest.com

CableTest Systems; www.cabletest.com

CAS Data Loggers; www.dataloggerinc.com

Circuit Specialists; www.circuitspecialists.com

Continental Resources; www.conres.com

Denver Test Systems; www.denvertest.com

Digi-Key; www.digikey.com

Direct Industry; www.directindustry.com

DoveBid; www.dovebid.com

EADS North America Test and Services; 
www.ts.eads-na.com

Electro Rent; www.electrorent.com

EXFO, Telecom Division; www.exfo.com

Global Test Supply; www.globaltestsupply.com

GMW Associates; www.gmw.com

Hensley Technologies; 
www.hensleytechnologies.com

Huntron; www.huntron.com

IET Labs; www.ietlabs.com

IMC DataWorks; www.imcdataworks.com

Industrial Resources; 
www.industrialresources.com

KineticSystems; www.kscorp.com

Krohn-Hite; www.krohn-hite.com

LabX; www.labx.com

m + p international; www.mpihome.com

continued >

www.chronologic.com.au  +61 8 8410 5955
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Madell Technology; www.madelltech.com

Manuals Plus; www.manualsplus.com

Measurement Assurance Technology; 
www.mattestusa.com

MetricTest; www.metrictest.com

Meunier Electronic Supply; 
www.meunierusa.com

Microlease; www.microlease.com

Naptech Test Equipment; www.naptech.com

Newark; www.newark.com

ORIX Rentec USA; www.orixonline.com

PTL Test Equipment; www.ptltest.com

QuadTech; www.quadtech.com

Rohde & Schwarz; www2.rohde-schwarz.com

S.R.S. Market Solutions; 
www.metersuperstore.com

Saelig; www.saelig.com

Sencore; www.sencore.com

Spectra Test Equipment; www.spectratest.com

Stanley Supply & Services; 
www.stanleysupplyservices.com

SurplusEq.com; www.surpluseq.com

TechRecovery; www.techrecovery.com

Tequipment.net; www.tequipment.net

Test & Measurement Global Exchange 
(Tamge); www.tamge.com

Test Equipment Connection; 
www.testequipmentconnection.com

Test Equipment Depot; 
www.testequipmentdepot.com

Test Equipment Solutions Today; 
www.testsolu.com

TestEdge; www.testedgeinc.com

TestEquity; www.testequity.com

Testforce; www.testforce.com

TestMart; www.testmart.com

Transcat; www.transcat.com

TREK; www.trekinc.com

Trek Equipment; www.trekequipment.com

TRS-RenTelco; www.trs-rentelco.com

Tucker Electronics; www.tucker.com

Valuetronics; www.valuetronics.com

XiTRON Technologies; www.xitrontech.com

Test Houses, Labs, Services: 
Instrumentation
A.H. Systems; www.ahsystems.com

A.T.E. Solutions; www.besttest.com

Advint; www.advint.com

Agilent Technologies; www.agilent.com

Amkor Technology; www.amkor.com

Anritsu; www.us.anritsu.com

Aster Technologies; 
www.aster-technologies.com

Averna; www.averna.com

Bloomy Controls; www.bloomy.com

CIMTEK; www.cimtek.com

Cole-Parmer; www.coleparmer.com

Endevco; www.endevco.com

Environment Associates; www.eatest.com

Envirotronics; www.envirotronics.com

ETS-Lindgren; www.ets-lindgren.com

Fluke; www.fluke.com

Geller Microanalytical Lab; 
www.gellermicro.com

Intellitech; www.intellitech.com

Measurement Assurance Technology; 
www.mattestusa.com

MetricTest; www.metrictest.com

Microstar Laboratories; www.mstarlabs.com

National Quality Assurance--USA; 
www.nqa-usa.com

National Technical Systems; www.ntscorp.com

Nevada Automotive Test Center; 
www.natc-ht.com

Pikes Peak Test Labs; www.pptli.com

Premier Semiconductor Services; 
www.premiers2.com

Ross Engineering; 
www.rossengineeringcorp.com

Sypris Test & Measurement; 
www.sypris.com/stm

TestEdge; www.testedgeinc.com

Thunder Scientific; www.thunderscientific.com

Transcat; www.transcat.com

Tucker Electronics; www.tucker.com

TUV SUD America; www.tuvamerica.com

VI Technology; www.vi-tech.com

World Cal; www.world-cal.com

Training: Instrumentation
A.T.E. Solutions; www.besttest.com

Advint; www.advint.com

Bloomy Controls; www.bloomy.com

D.L.S. Electronic Systems; www.dlsemc.com

Dewetron; www.dewetron.com/us

Geotest - Marvin Test Systems; 
www.geotestinc.com

HBM; www.hbm.com

IMC DataWorks; www.imcdataworks.com

JTAG Technologies; www.jtag.com

Keithley Instruments; www.keithley.com

T&MW

> THIRD-PARTY SERVICES: INSTRUMENTATION continued

More Performance... Aries ultra high 
frequency sockets have a mere 1 dB 
signal loss at up to 40 GHz!!! Center probe 
and Microstrip sockets deliver more than
a half million insertions with no loss of
electrical performance.

More Choices... Aries offer a full range of 
sockets for handler-use, manual test and 
burn-in...for virtually every device type, 
including the highest density BGA and CSP
packages. Choice of molded or machined sockets 
for center probe and Kapton interposer models, too!

Less Cost... in addition to extremely competitive 
initial cost, Aries replacement parts and repair 
costs beat the competition, assuring you of 
lowest total cost of ownership.

Less Wait... Aries can deliver the 
exact sockets you need in four 
weeks or less!

So why settle? Aries makes it easy
to get the world's best test sockets. 
Call or visit our web site to find 
out how!

Bristol, PA 19007-6810
(215) 781-9956  fax: (215) 781-9845
e-mail: info@arieselec.com

www.arieselec.com
Sensible Solutions... Fast!

ISO 9001
Certified

NOW AVAILABLEfor ICs Down to 0.3mm Pitch!

Untitled-1   1 9/24/2009   9:44:28 AM
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Vibration Analysis

800-525-8528  WWW.DATATRANSLATION.COM

VIBpoint™ uses the VIBpoint Framework Application software to accurately measure and analyze data 

from up to 16 IEPE channels. Available with an Ethernet or USB interface, VIBpoint combines robust 

hardware with user-friendly software for fast set-up in portable field, bench top, and production 

measurement applications. 

Data Translation modular design for

Meets predictive maintenance and shock application needs

Providing vibration measurement systems with linear, exponential, and peak hold analysis.

*

*

Performance Without Compromise.
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Sampling of products from the 
past year

BER tester reaches 25-Gbps 
data stream
The 25-Gbps BERTScope instruments 
from SyntheSys Research (which is 
now part of Tektronix) let you make 
physical-layer measurements on 100-
Gbps Ethernet applications. The 
BERTScope 25000A and BERTScope 
Si 25000C can both measure BER 
and perform jitter analysis. The Si 
model also lets you stress receivers 
with sinusoidal jitter, random jitter, 
bounded uncorrelated jitter, and 
phase modulation. SyntheSys has also 
increased the speed of its BERTScope 
CR clock-recovery unit to 26 Gbps. 

The testers include a linear equal-
ization feature that removes distortion 
from an incoming data stream. With 
that feature, each instrument’s clock-
recovery unit can restore the clock 
embedded in the data. SyntheSys 
Research, www.bertscope.com.

Signal-generator family 
reaches 70 GHz
Anritsu’s MG3690C RF/microwave 
signal generators allow engineers to 
conduct tests on microwave subsys-
tems, components, and systems in 
the lab, and the fast 5-ms switching 
time also maximizes throughput in 
manufacturing applications.

Models in the MG3690C family 
generate signals from 0.1 Hz to 70 
GHz. Individual instruments can pro-
duce baseband, IF, RF, and micro-
wave signals. Options enable low 
phase-noise performance of –115 dB/
Hz at 20 GHz at a 10-kHz offset. All 

models have a 0.1-Hz start frequency 
option, and they offer top frequen-
cies of 10, 20, 31.8, 40, 50, or 70 
GHz. Anritsu, www.us.anritsu.com.

Modules simplify 10-Gbps 
optical tests
Yokogawa has introduced a trans-
ceiver interface module and a signal 
generator module for its AQ2200 
optical-test-system mainframe. The 
modules streamline testing of 10-
Gbps XFP, SFP+, and XENPAK optical 
transceivers.

The AQ2200-642 transceiver I/F 
module combines an optical multime-
ter, a power supply, and a signal con-
troller for an optical-module evalua-
tion board. The power supply has 
one adjustable range and four fixed 

ranges that cover popular volt-
ages used in optical 

modules. The 
AQ2200-651 
signal generator 
module provides 
five channels of 
RF clock outputs 
at frequencies 
from 155 MHz to 
180 MHz and 620 

MHz to 720 MHz. Yokogawa, tmi.
yokogawa.com.

LTE platform targets 4G 
system-level designers
Agilent Technologies now provides 
predictive products and algorithmic 
references for its SystemVue platform 
that are consistent with the LTE 
v.8.9.0 standard. The new products 
include the W1715 MIMO Channel 
Builder (a simulation block set for LTE 
architecture and receiver designers), 
the W1716 Digital Pre-Distortion 
(DPD) software (which assists in the 
transition from 3G to 4G by creating 
baseband signal-processing net-
works), the W1910/2 LTE Baseband 
Verification Library reference block 
set (which supports LTE v.8.9.0), and 
the W1912 LTE Baseband Exploration 
Library (an updated C++ source-code 
version of the W1910). Agilent Tech-
nologies, www.agilent.com.

Spectrum analyzers operate 
to 30 GHz
Based on the R&S FSV, the R&S FSVR 
from Rohde & Schwarz provides the 
functionality of both a signal analyzer 
and a spectrum analyzer. In real-time 
mode, the instrument detects every-
thing from sporadic events to ultra-
short signals. By capturing RF signals 
with a bandwidth of up to 40 MHz and 
computing up to 250,000 spectra/s, it 
enables engineers to analyze the be-
havior of signal sources when the fre-
quency changes.

By providing measurements with-
out blind times, the R&S FSVR offers 
an advantage to developers of RF 
components used in LTE, WiMAX, 
WLAN, Bluetooth, and RFID systems, 
and in general RF applications such 
as radar and frequency-hopping 
transmissions. Rohde & Schwarz, 
www.rohde-schwarz.com.

Platform monitors 10-Gbps 
IP networks
With the introduction of the Iris 
family, Tektronix Communications 
has enhanced the IP-network-moni-
toring capabilities of its GeoProbe 
platform. The product line includes 
the GeoProbe G10, the Iris Analyzer 
toolset, and the IrisView software.

The GeoProbe G10 is a 10-Gbps 
probe that handles high-bandwidth IP 
traffic. The Iris Analyzer toolset in-
cludes a protocol analyzer, a session 
analyzer, and a traffic analyzer; it pro-
vides layer 2–7 troubleshooting by 
characterizing IP traffic by links, appli-
cations, and servers. And the configu-
rable IrisView software provides an in-
tegrated platform for all applications, 
including feeds to customer-
experience management systems. 
Tektronix Communications, www.
tektronixcommunications.com.

IN THIS SECTION

RF/Microwave and Wireless 
Communications Test, p. 53
Telecom/Datacom Test, p. 56
Fiber-Optic/Electro-Optic Test, 
p. 57
Third-Party Services: 
Communications Test, p. 59
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RF/Microwave and Wireless 
Communications Test Equipment 
Manufacturers
A.H. Systems; www.ahsystems.com

Advantest America; www.advantest.com

Advint; www.advint.com

Aeroflex; www.aeroflex.com

Agilent Technologies; www.agilent.com

Anite; www.anite.com

Anritsu; www.us.anritsu.com

www.us.anritsu.com

1-800-ANRITSU

AR, RF/Microwave Instrumentation; 
www.ar-worldwide.com

Averna; www.averna.com

Azimuth Systems; www.azimuthsystems.com

B&K Precision; www.bkprecision.com

Berkeley Varitronics Systems; 
www.bvsystems.com

Bird Technologies Group; 
www.bird-technologies.com

Boonton Electronics; www.boonton.com

Cascade Microtech; www.cascademicrotech.com

800-550-3279
(503-601-1000)

www.cascademicrotech.com

Centellax; www.centellax.com

Chase Scientific; www.chase2000.com

CIMTEK; www.cimtek.com

Colby Instruments; www.colbyinstruments.com

Core Technology Group; www.coretechgroup.com

Cytec; cytec-ate.com

Dow-Key Microwave; www.dowkey.com

EADS North America Test and Services; 
www.ts.eads-na.com

ETS-Lindgren; www.ets-lindgren.com

Fluke; www.fluke.com

Giga-tronics; www.gigatronics.com

GW Instek; www.gwinstek.com

Hameg Instruments; www.hameg.com

Huber+Suhner; www.hubersuhnerinc.com

Huntron; www.huntron.com

Ixia; www.ixiacom.com

Innovationszentrum füer 
Telekommunikationstechnik 

GMBH IZT
Am Weichselgarten 5

91058 Erlangen, Germany
Phone:+49-9131-4800-100

sales2010@izt-labs.de

JDSU; www.jdsu.com/test_and_measurement

JFW Industries; www.jfwindustries.com

Leader Instruments; www.leaderusa.com

Micro Lambda Wireless; 
www.microlambdawireless.com

MimoOn; www.mimoon.de

National Instruments; www.ni.com

Noisecom; www.noisecom.com

Novatech Instruments; www.novatech-instr.com

Omega Engineering; www.omega.com

Omicron Electronics; www.omicron-lab.com

Opticom; www.opticom.de

RF/MICROWAVE AND WIRELESS COMMUNICATIONS TEST

RF/Wireless 
Communications 

Made Easy!

www.panasonic.com/rfmodules
continued >

Smart Measurement Solutions

... from  
1 Hz to 40 MHz with  

the portable VNA Bode 100 

Accurate  
measurement results  
are important. 
Even under pressure!

5,490.- US$
(Cabin, Tractor & PC not included)

Find out more at: www.omicron-lab.com/extreme
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Pendulum Instruments; 
www.pendulum-instruments.com

Pentek; www.pentek.com

Peregrine Semiconductor; www.psemi.com

Phase Matrix; www.phasematrix.com

Pickering Interfaces; www.pickeringtest.com

Picosecond Pulse Labs; www.picosecond.com

Praxsym; www.praxsym.com

Precision Test Systems; www.ptsyst.com

Programmed Test Sources; 
www.programmedtest.com

RADCOM; www.radcom.com

Rohde & Schwarz; www2.rohde-schwarz.com

RT Logic; www.rtlogic.com

SeaSolve Software; www.seasolve.com

Sencore; www.sencore.com

Spectracom; www.spectracomcorp.com

Sunrise Telecom; www.sunrisetelecom.com

Tabor Electronics; www.taborelec.com

Tegam; www.tegam.com

Tektronix; www.tektronix.com

Teledyne Storm Products; 
www.stormproducts.com

Thurlby-Thandar Instruments; www.tti-test.com

Universal Switching; www.uswi.com

Vaunix Technology; www.vaunix.com

VTI Instruments; www.vtiinstruments.com

Wilder Technologies; www.wilder-tech.com

Distributors, Rentals, Used Equipment: 
RF/Microwave and Wireless
Advanced Test Equipment; www.atecorp.com

Agilent Technologies; www.agilent.com

AR, RF/Microwave Instrumentation; 
www.ar-worldwide.com

Avalon Equipment; www.avalontest.com

Bell Electronics NW; www.bellnw.com

Bizi International; www.bizi.com

BRL Test; www.brltest.com

Continental Resources; www.conres.com

Digi-Key; www.digikey.com

Direct Industry; www.directindustry.com

Industrial Resources; 
www.industrialresources.com

LabX; www.labx.com

Measurement Assurance Technology; 
www.mattestusa.com

MetricTest; www.metrictest.com

Microlease; www.microlease.com

Naptech Test Equipment; www.naptech.com

PTL Test Equipment; www.ptltest.com

Rohde & Schwarz; www2.rohde-schwarz.com

S.R.S. Market Solutions; 
www.metersuperstore.com

Sencore; www.sencore.com

Test & Measurement Global Exchange 
(Tamge); www.tamge.com

Test Equipment Connection; 
www.testequipmentconnection.com

TestEdge; www.testedgeinc.com

Testforce; www.testforce.com

TestMart; www.testmart.com

Trek Equipment; www.trekequipment.com

TRS-RenTelco; www.trs-rentelco.com

Tucker Electronics; www.tucker.com

Training: RF/Microwave/Wireless Test
A.T.E. Solutions; www.besttest.com

Anritsu; www.us.anritsu.com

D.L.S. Electronic Systems; www.dlsemc.com

Rohde & Schwarz; www2.rohde-schwarz.com

SeaSolve Software; www.seasolve.com

continued >

> RF/MICROWAVE AND WIRELESS COMMUNICATIONS TEST continued

Repeatable Signal Integrity.

Gore develops a wide of range of reliable, innovative, high-performance 
products to meet your most challenging system requirements. 

With over 50 years of experience in maximizing repeatable signal integrity 
and vigorous tness-for-use testing, Gore insures that our products 

do what we say they’ll do each time, every time. Gore delivers.

gore.com/tmw

GORETM Microwave/RF Cable Assemblies

GORETM Phase ex 110 
GHz Assemblies

GORETM Ultra High 
Density Interconnects

GORETM VNA Microwave /
RF Test Assemblies

Untitled-1   1 4/8/2010   11:03:58 AM
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Proven, Fast, Flexible
Wireless Communications Test Solution

www.aeroflex.com

Having established a leading
position in wireless device
manufacturing test, Aeroflex
recognizes the need to provide
outstanding value, performance
and speed. 

The facts speak for themselves.
Today, the Aeroflex 3000 Series
RF modular test platform is
deployed across the globe,
testing a quarter of all mobile
phones produced. 

Aeroflex’s proven reliability
means customers enjoy uptimes
approaching 100% and they
benefit from continual software
updates free of charge, which
expand test coverage and speed,
thus increasing the value of their
investment.  

Contact Aeroflex today to learn
how you can benefit from the high
performance and speed many are
enjoying now. To receive a PXI
brochure, request a quote or
arrange a product demo visit:

www.aeroflex.com/tmw0710
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Azimuth Systems; www.azimuthsystems.com

B&K Precision; www.bkprecision.com

Benedict Computer; 
www.benedictcommunication.com

Centellax; www.centellax.com

CIMTEK; www.cimtek.com

Connecticut Technology Products; 
www.c2p.com

DFT Microsystems; www.dftmicrosystems.ca

DiagnoSYS Systems; www.diagnosys-usa.com

Emcor Enclosures - Crenlo; 
www.emcorenclosures.com

EXFO, Telecom Division; www.exfo.com

Fanfare; www.fanfaresoftware.com

Finisar, Network Tools; www.finisar.com

Frontline Test Equipment; www.fte.com

Gale Technologies; www.galetechnologies.com

GL Communications; www.gl.com

Hermon Labs TI; www.hermonlabs.com

Huber+Suhner; www.hubersuhnerinc.com

Huntron; www.huntron.com

Ixia; www.ixiacom.com

JDSU; www.jdsu.com/test_and_measurement

Leader Instruments; www.leaderusa.com

Megatel Industries; 
www.megatelindustries.com

Micro Seven; www.microseveninc.com

Microtronix Systems; www.microtronix.ca

Network Instruments; 
www.networkinstruments.com

Noisecom; www.noisecom.com

Opticom; www.opticom.de

Pendulum Instruments; 
www.pendulum-instruments.com

Phase Matrix; www.phasematrix.com

Pickering Interfaces; www.pickeringtest.com

QualityLogic; www.qualitylogic.com

Quantum Data; www.quantumdata.com

RADCOM; www.radcom.com

Rohde & Schwarz; www2.rohde-schwarz.com

Sencore; www.sencore.com

Smartronix; www.smartronix.com

Spirent Communications; www.spirent.com

Sunrise Telecom; www.sunrisetelecom.com

SyntheSys Research; www.bertscope.com

Tektronix; www.tektronix.com

Telinc; www.telinc.com

Teltone/Industrial Defender; www.teltone.com

Terahertz Technologies; 
www.terahertztechnologies.com

Tracespan Communications; 
www.tracespan.com

Universal Switching; www.uswi.com

Xena Networks; www.xenanetworks.com

Telecom and Datacom Test Equipment 
Manufacturers
Advent Instruments; 
www.adventinstruments.com

Advint; www.advint.com

AEMC Instruments; www.aemc.com

Aeroflex; www.aeroflex.com

Agilent Technologies; www.agilent.com

Anritsu; www.us.anritsu.com
see ad next column

AST Technology Labs; www.asttechlabs.com

Averna; www.averna.com

www.us.anritsu.com

1-800-ANRITSU

TELECOM/DATACOM TEST 

www.phasematrix.com
877-447-2736 or 408-428-1000
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FIBER-OPTIC/ELECTRO-OPTIC TESTDistributors, Rentals, Used Equipment: 
Telecom and Datacom
Advanced Test Equipment; www.atecorp.com

Agilent Technologies; www.agilent.com

Avalon Equipment; www.avalontest.com

Bell Electronics NW; www.bellnw.com

Continental Resources; www.conres.com

Digi-Key; www.digikey.com

Direct Industry; www.directindustry.com

Electro Rent; www.electrorent.com

EXFO, Telecom Division; www.exfo.com

GL Communications; www.gl.com

Huntron; www.huntron.com

Industrial Resources; 
www.industrialresources.com

LabX; www.labx.com

Measurement Assurance Technology; 
www.mattestusa.com

MetricTest; www.metrictest.com

Microlease; www.microlease.com

Naptech Test Equipment; www.naptech.com

PTL Test Equipment; www.ptltest.com

S.R.S. Market Solutions; 
www.metersuperstore.com

Saelig; www.saelig.com

TechRecovery; www.techrecovery.com

Test & Measurement Global Exchange 
(Tamge); www.tamge.com

Test Equipment Connection; 
www.testequipmentconnection.com

Testforce; www.testforce.com

Transcat; www.transcat.com

Trek Equipment; www.trekequipment.com

TRS-RenTelco; www.trs-rentelco.com

Tucker Electronics; www.tucker.com

Training: Telecom and Datacom Test
A.T.E. Solutions; www.besttest.com

EXFO, Telecom Division; www.exfo.com

Finisar, Network Tools; www.finisar.com

Opticom; www.opticom.de

Spirent Communications; www.spirent.com

Fiber-Optic and Electro-Optic Test 
Equipment Manufacturers
AFL Telecommunications, Noyes Test & 
Inspection; www.afltele.com

Agilent Technologies; www.agilent.com

Amphenol Interconnect Products; 
www.amphenol-aipc.com

Anritsu; www.us.anritsu.com
see ad next page

Berkeley Nucleonics; 
www.berkeleynucleonics.com

continued >

Visit the T&MW Resource 
Center, where you’ll find: 

• White papers 
• On-demand Webcasts
• Design guides
• Evaluation kits
• Case studies

tmworld.canonresourcecenter.com/
resource_center

ResourceResource  CenterCenter
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www.us.anritsu.com

1-800-ANRITSU

CableTest Systems; www.cabletest.com

Calmar Laser; www.calmarlaser.com

Centellax; www.centellax.com

Chroma; www.chromaus.com

CIMTEK; www.cimtek.com

Cytec; cytec-ate.com

dBm Optics; www.dbmoptics.com

DIT-MCO International; www.ditmco.com

EADS North America Test and Services; 
www.ts.eads-na.com

Edmund Optics; www.edmundoptics.com

EXFO, Telecom Division; www.exfo.com

Finisar, Network Tools; www.finisar.com

Gigahertz-Optik; www.gigahertz-optik.com

ILX Lightwave; www.ilxlightwave.com

Instrument Systems; 
www.instrumentsystems.com

Integral Vision; www.iv-usa.com

International Light Technologies; 
www.intl-lighttech.com

Ixia; www.ixiacom.com

JDSU; www.jdsu.com/test_and_measurement

Keithley Instruments; www.keithley.com

Klein Instruments; www.kleininstruments.com

Luna Technologies; www.lunatechnologies.com

Megatel Industries; 
www.megatelindustries.com

Microvision; www.microvsn.com

MRV Communications; www.mrv.com

MTI Instruments; www.mtiinstruments.com

National Instruments; www.ni.com

Newport; www.newport.com

Optametra; www.optametra.com

Optomistic Products; 
www.optomisticproducts.com

OptoTest; www.optotest.com

OZ Optics; www.ozoptics.com

Photon; www.photon-inc.com

Pickering Interfaces; www.pickeringtest.com

Princetel; www.princetel.com

Pyrometer Instrument; www.pyrometer.com

Radiant Imaging; www.radiantimaging.com

Sencore; www.sencore.com

Sunrise Telecom; www.sunrisetelecom.com

Terahertz Technologies; 
www.terahertztechnologies.com

Test Coach; www.testcoachcorp.com

Universal Switching; www.uswi.com

Vektrex Electronic Systems; www.vektrex.com

VTI Instruments; www.vtiinstruments.com

Yokogawa, Test & Measurement Instruments; 
tmi.yokogawa.com

Zygo; www.zygo.com

Distributors, Rentals, Used Equipment: 
Fiber-Optic and Electro-Optic
Agilent Technologies; www.agilent.com

AssetRelay; www.assetrelay.com

Avalon Equipment; www.avalontest.com

Bizi International; www.bizi.com

Continental Resources; www.conres.com

Electro Rent; www.electrorent.com

EXFO, Telecom Division; www.exfo.com

Fiber Instrument Sales; 
www.fiberinstrumentsales.com

Industrial Resources; 
www.industrialresources.com

LabX; www.labx.com

> FIBER-OPTIC/ELECTRO-OPTIC TEST continued

Tabor’s all-new WaveXciter series offers unrivaled performance,

even when compared to instruments designed to generate

fewer types of signals or higher sampling rates. The WaveXciter

can generate literally any waveform, at frequencies up to 1GHz

with 8 digits of resolution and 1 point granularity, resulting in

the highest precision signal creation and regeneration.

Aside from its natural ability to generate arbitrary waveforms,

the WaveXciter can also be used as a full-featured standard,

modulation or pulse generator to solve various applications.

Its affordable footprint saves space and cost without

compromising bandwidth and signal integrity.

Tabor’s WaveXciter Series
High-Speed Arbitrary Waveform Generators

WAVE   CITER SERIES

Excite
Your World!

• 2.1Gs/s, 12 bit single or dual channel waveform generators

• Separates or synchronized channels with 10 ps resolution

• 1GHz sine and 500MHz square waves

• 16M waveform memory, 32m optional

• Up to 4Vp-p DC-Couple or ±5dBm AC-Coupled output paths

• Extensive modulation capabilities

• Smart trigger enables trigger hold-off, detect, wait, abort and restart

• Advanced sequencer for step, loop, nest and jumps scenarios

• Build-in fast dynamic segments and sequences hop control

• Two programmable markers (positions, width and levels)

• Two instrument synchronization to form 4-channel system

• Disk-on-key store or recall and internal 4GB flash memory

• 4” User friendly display and remote LAN, USB and GPIB interfaces

For more information or to schedule a demo, call EADS North

America Test and Services at 800-722-2528 or visit our website

www.taborelec.com

MODELS 2181/2
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Measurement Assurance Technology; 
www.mattestusa.com

MetricTest; www.metrictest.com

Microlease; www.microlease.com

Naptech Test Equipment; www.naptech.com

PTL Test Equipment; www.ptltest.com

S.R.S. Market Solutions; 
www.metersuperstore.com

SurplusEq.com; www.surpluseq.com

Test & Measurement Global Exchange 
(Tamge); www.tamge.com

Test Equipment Connection; www.
testequipmentconnection.com

Transcat; www.transcat.com

Trek Equipment; www.trekequipment.com

TRS-RenTelco; www.trs-rentelco.com

Tucker Electronics; www.tucker.com

THIRD-PARTY SERVICES: COMMUNICATIONS TEST

Training: Fiber-Optic and 
Electro-Optic Test
A.T.E. Solutions; www.besttest.com

AFL Telecommunications, Noyes Test & 
Inspection; www.afltele.com

Averna; www.averna.com

EXFO, Telecom Division; www.exfo.com

Test Houses, Labs, Services: 
Communications Test
Agilent Technologies; www.agilent.com

Amkor Technology; www.amkor.com

AST Technology Labs; www.asttechlabs.com

www.us.anritsu.com

1-800-ANRITSU

Averna; www.averna.com

Bloomy Controls; www.bloomy.com

BSquare; www.bsquare.com

D.L.S. Electronic Systems; www.dlsemc.com

Datest; www.datest.com

Elite Electronic Engineering; www.elitetest.com

Finisar, Network Tools; www.finisar.com

GL Communications; www.gl.com

Hermon Labs TI; www.hermonlabs.com

In-Phase Technologies; www.in-phasetech.com

LTX-Credence; www.ltx-credence.com

MET Laboratories; www.metlabs.com

National Technical Systems; www.ntscorp.com

Nemko-CCL; www.cclab.com

Nevada Automotive Test Center; www.natc-ht.
com

Oneida Research Services; www.ors-labs.com

SeaSolve Software; www.seasolve.com

TDK RF Solutions; www.tdkrfsolutions.com

TestEdge; www.testedgeinc.com

TUV SUD America; www.tuvamerica.com

Vaunix Technology; www.vaunix.com

VI Technology; www.vi-tech.com

T&MW

DESIGNING WITH 
LEDS WORKSHOP

Rosemont, IL  •  September 29

Spend the day with EDN to learn 
how High-Brightness LEDs save 

power, reduce space, and shape light 
into unlimited colors. 

www.leds.edn.com/events
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Sampling of products from the 
past year.

PCI bus gains boundary-
scan controller
The ScanBooster/PCI-DT boundary-
scan controller from Goepel Elec-
tronic complies with the PCI bus 
specification and supports JTAG/
boundary-scan tests, VarioTAP emula-
tion tests, ISP (in-system program-
ming) for PLDs and FPGAs, and ISP 
for flash serial EEPROM devices of 
moderate size.

ScanBooster/PCI-DT consists of a 
PCI plug-in card coupled with an ex-
ternal TAP (Test Access Port) trans-
ceiver unit, supporting distances to 

4 m. It features two separate 
TAPs and supports a pro-
grammable TCK frequency 

to 16 MHz. Test bus 
parameters such as 
output and input 
voltage as well as 

output and input im-
pedance can be programmed 

independently for both TAPs. 
As additional resources, the controller 
provides 32 voltage-level-programma-
ble, dynamic parallel I/O ports; two 
ADC/DAC channels; external trigger 
signals; and three static I/O lines. 
Goepel Electronic, www.goepel.com. 

PXI instruments target 
semiconductor test
National Instruments has introduced 
a suite of 10 products that adapt PXI 
for mixed-signal semiconductor char-
acterization, addressing ADCs, DACs, 
power-management ICs, wireless ICs, 
and MEMS devices. The NI PXI Semi-
conductor Suite includes four HSDIO 
(high-speed digital I/O) instruments, 

two digital switches, two RF instru-
ments, an SMU (source-measure unit), 
and digital-vector file-importing soft-
ware. The HSDIO instruments offer 
single-ended clock rates up to 200 
MHz and data rates to 400 Mbps. 
The SMU delivers current sensitivity 
down to 10 pA, and the two digital 
switches help users multiplex DC in-
strumentation onto HSDIO lines.

Finally, the vector signal analyzer 
and vector signal generator offer in-
creased measurement speed through 
deterministic changes in RF configu-
rations. The new suite also permits 
the importing of WGL and STIL digi-
tal-vector formats to streamline de-
sign-to-test integration when using NI 
PXI high-speed digital products. 
National Instruments, www.ni.com.

Tester gains mixed-signal 
capability
Verigy’s V101 platform, designed for 
high-volume testing of cost-sensitive 
ICs at both wafer sort and final test, 
now has a mixed-signal capability for 
testing devices with audio and video 
signals. The new capability comes in 
the form of a plug-and-play module 
that can be quickly installed into the 
V101 for testing mixed-signal ICs 
used in applications such as automo-
tive, communications, data process-
ing, and audio and video consumer 
electronics. The zero-footprint V101 
platform can test microcontrollers 
and other low-pin-count, low-cost ICs 
in the high-mix manufacturing envi-
ronments where these devices are 
typically produced. Verigy, www.
verigy.com.

Air-cooled mainframe 
targets semiconductor test
The new T2000 LSMF (Light Star 
Mainframe) from Advantest is an air-
cooled test platform that offers cost-
effective test of semiconductor de-
vices. The T2000 LSMF supports 
modules developed for the existing 
T2000 mainframes while cutting in-
vestment costs 30%, according to the 
company. By replacing conventional 
liquid-cooling technology with an air-

cooled configuration, the T2000 
LSMF eliminates the need for a sepa-
rate cooling unit.

The LSMF platform can test up to 
64 devices in parallel and operates on 
single-line 200-VAC power. It is com-
patible with several T2000 modules: 
the 250-Mbps digital module, the 
multipurpose PMU32 
(parametric measure-
ment unit, 32-chan-
nel) module, the 
16-channel 
AAWGD (audio 
waveform gen-
erator/digitizer) 
mixed-signal 
module, the 16-channel 
BBWGD (baseband waveform genera-
tor/digitizer) mixed-signal module, 
and the 12GWSGA (12-GHz wideband 
signal generator/analyzer) RF module. 
Advantest, www.advantest.com.

JTAG tools support board 
debug
Instead of addressing the high-vol-
ume production-test applications that 
boundary-scan tools have tradition-
ally served, the JTAG Live family from 
JTAG Technologies addresses debug, 
small-volume production, and field-
service applications, according to 
Peter van den Eijnden, JTAG manag-
ing director, who added that the tools 
don’t burden users with netlist re-
quirements. The JTAG Live family 
consists of three products: Buzz re-
places the audible continuity test of 
traditional DMMs or allows oscillo-
scope-like probing, checking direct 
and indirect connections between 
devices that support boundary scan; 
Clip acts as a logic analyzer, applying 
vector-based cluster tests; and Script 
enables users to employ the Python 
language to adopt a functional, de-
vice-oriented approach to take con-
trol of a design through onboard 
boundary-scan-compliant devices.

The JTAG Live family members are 
compatible with the JTAG program-
ming cables from Altera and Xilinx as 
well as with the two-port USB Ex-
plorer from JTAG Technologies. JTAG 
Technologies, www.jtaglive.com.

IN THIS SECTION

Production Test Equipment, p. 61
Accessories & Software: ATE/
Production Test/QA, p. 64
Third-Party Services: Production 
Test, p. 66
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continued >

ATE, Production Test, and QA 
Equipment Manufacturers
A.T.E. Solutions; www.besttest.com

AAI; www.aaicorp.com

Acculogic; www.acculogic.com

Accuprobe; www.accuprobe.com

Advanced Power Designs; vxibus.com

Advanced Testing Technologies; www.attinet.com

Advantest America; www.advantest.com

Advint; www.advint.com

Aehr Test Systems; www.aehr.com

Aeroflex; www.aeroflex.com

Agilent Technologies; www.agilent.com

AMETEK Programmable Power; 
www.programmablepower.com

AMREL; www.amrel.com

ARC Technology Solutions; www.arcserv.com

ASSET Intertech; www.asset-intertech.com

Associated Research; www.asresearch.com

Autotest; www.autotest.com

Averna; www.averna.com

Behlman Electronics; www.behlman.com

Bloomy Controls; www.bloomy.com

BPM Microsystems; www.bpmicro.com

C&H Technologies; www.chtech.com

Cablescan; www.cablescan.com

CableTest Systems; www.cabletest.com

CAMI Research; www.camiresearch.com

Cascade Microtech; www.cascademicrotech.com

CheckSum; www.checksum.com

Chroma Systems Solutions; www.chromausa.com

CIMTEK; www.cimtek.com

Cirris Systems; www.cirris.com

Corelis, An EWA Co.; www.corelis.com

Cytec; cytec-ate.com

Data I/O; www.dataio.com

DiagnoSYS Systems; www.diagnosys-usa.com

Digalog Systems; www.digalogsystems.com

Digitaltest; www.digitaltest.net

DIT-MCO International; www.ditmco.com

Dynalab Test Systems; www.dynalabtesters.com

EADS North America Test and Services; 
www.ts.eads-na.com

Electroglas; www.electroglas.com

Electronic Systems of Wisconsin; 
www.eswtesters.com

Everett Charles Technologies; www.ectinfo.com

FETtest; www.fettest.com

Finero; www.qacontrol.com

Flynn Systems; www.flynn.com

FocusTest; www.focustestinc.com

FormFactor; www.formfactor.com

FuturePlus Systems; www.futureplus.com

Giga-tronics; www.gigatronics.com

Glassman High Voltage; www.glassmanhv.com

GOEPEL Electronics; www.goepelusa.com

Hipotronics; www.hipotronics.com

Huntron; www.huntron.com

ic automation; www.ic-automation.com

IMC DataWorks; www.imcdataworks.com

In-Phase Technologies; www.in-phasetech.com

Integrated Technology; www.inttechcorp.com

Intellitech; www.intellitech.com

JD Instruments; www.jdinstruments.net

JFW Industries; www.jfwindustries.com

JTAG Technologies; www.jtag.com

Keithley Instruments; www.keithley.com

Kepco; www.kepcopower.com

Krohn-Hite; www.krohn-hite.com

PRODUCTION TEST EQUIPMENT
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continued >

ATE/DFT/BIST

Landrex Technologies; www.landrex-us.com

LTX-Credence; www.ltx-credence.com

Luther & Maelzer; www.atg-test-systems.de

Materials Development; www.mdc4cv.com

Micro Component Technology; www.mct.com

Micro Control; www.microcontrol.com

Micromanipulator; 
www.micromanipulator.com

Multiprobe; www.multiprobe.com

Multitest Elektronische Systeme; 
www.multitest.com

National Instruments; www.ni.com

Navatek Engineering; www.navatek.com

Pacific Power Source; www.pacificpower.com

Pickering Interfaces; www.pickeringtest.com

Precision Filters; www.pfinc.com

ProductionLine Testers; 
www.productionlinetesters.com

Programmed Test Sources; 
www.programmedtest.com

Qmax Test Equipments; www.qmaxtest.com

QuadTech; www.quadtech.com

QualiTau; www.qualitau.com

Reinhardt; www.reinhardt-testsystem.de

Robson Technologies; www.testfixtures.com

Scientific Solutions; 
www.scientific-solutions.com

Scientific Test; www.scitest.com

Sefelec; www.sefelec.com

Seica; www.seica.com

SemiTek International; www.semitek.com

Sencore; www.sencore.com

Slaughter; www.hipot.com

SPEA; www.spea.com

Stag Programming Solutions; www.stag.co.uk

Tamura Corp. of America; 
www.tamuracorp.com

Tanisys Technology; www.tanisys.com

TDK-Lambda; www.us.tdk-lambda.com

Telco Testing Solutions; 
www.telcotesting.com

Temptronic; www.temptronic.com

Teradyne; www.teradyne.com

Teseda; www.teseda.com

Test Research; www.tri.com.tw

Thermotron Industries; www.thermotron.com

Tracewell Systems; www.tracewell.com

Universal Switching; www.uswi.com

Vektrex Electronic Systems; 
www.vektrex.com

Verigy; www.verigy.com

www.verigy.com

VTI Instruments; www.vtiinstruments.com

Wentworth Labs; www.wentworthlabs.com

Xena Networks; www.xenanetworks.com

XiTRON Technologies; www.xitrontech.com

Y.P. Unitesters; www.ypu.co.il

Y-Tek; www.y-tek.com
Zmation; www.zmation.com
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continued >

Accessories: ATE, Production Test, QA
Accuprobe; www.accuprobe.com

Advanced Interconnections; 
www.advanced.com

Advantest America; www.advantest.com

Advint; www.advint.com

Aerotech; www.aerotech.com

Agilent Technologies; www.agilent.com

Altera; www.altera.com

Amphenol; www.cablesondemand.com

Analog Devices; www.analog.com

Anritsu; www.us.anritsu.com

www.us.anritsu.com

1-800-ANRITSU

ARC Technology Solutions; www.arcserv.com

Aries Electronics; www.arieselec.com

Armel Electronics; www.armel.us

Averna; www.averna.com

Bird Technologies Group; 
www.bird-technologies.com

Bloomy Controls; www.bloomy.com

CableTest Systems; www.cabletest.com

Cal Test Electronics; 
www.caltestelectronics.com

Cascade Microtech; www.cascademicrotech.com

Centellax; www.centellax.com

CheckSum; www.checksum.com

Chroma Systems Solutions, Advanced Power 
Testing; www.chromausa.com

CIMTEK; www.cimtek.com

Circuit Check; www.circuitcheck.com

Cirris Systems; www.cirris.com

Components Corp.; www.componentscorp.com

Connect2it; www.connect2it.com

Corelis, An EWA Co.; www.corelis.com

Digalog Systems; www.digalogsystems.com

Digitaltest; www.digitaltest.net

Emulation Technology; www.emulation.com

Endevco; www.endevco.com

Everett Charles Technologies; www.ectinfo.com

EXFO, Telecom Division; www.exfo.com

Fluke; www.fluke.com

FocusTest; www.focustestinc.com

FuturePlus Systems; www.futureplus.com

Giga-tronics; www.gigatronics.com

GOEPEL Electronics; www.goepelusa.com

H+W Test Products; www.hwtestproducts.com

Hartman Associates; hartmanassoc.com

Hittite Microwave; www.hittite.com

Huber+Suhner; www.hubersuhnerinc.com

Huntron; www.huntron.com

ICS Electronics; www.icselect.com

IMC DataWorks; www.imcdataworks.com

Interconnect Devices; www.idinet.com

inTEST; www.intest.com

Ironwood Electronics; www.
ironwoodelectronics.com

Johnstech International; www.johnstech.com

Keithley Instruments; www.keithley.com

KineticSystems; www.kscorp.com

Krohn-Hite; www.krohn-hite.com

Landrex Technologies; www.landrex-us.com

Luther & Maelzer; www.atg-test-systems.de

MAC Panel; www.macpanel.com

Macraigor System; www.macraigor.com

MegaPhase; www.megaphase.com

Micromanipulator; www.micromanipulator.com

Mill-Max Mfg.; www.mill-max.com

3M; www.3mstatic.com

Multitest Elektronische Systeme; 
www.multitest.com

National Semiconductor; www.national.com

Omnetics; www.omnetics.com

Pickering Interfaces; www.pickeringtest.com

Plastronics; www.plastronicsusa.com

PLDA; www.plda.com

Pomona Electronics; 
www.pomonaelectronics.com

Precision Contacts; www.precisioncontacts.com

QA Technology; www.qatech.com

Qmax Test Equipments; www.qmaxtest.com

Reinhardt; www.reinhardt-testsystem.de

Rika Denshi America; www.testprobe.com

Robson Technologies; www.testfixtures.com

Robson Technologies; www.testfixtures.com

RS Tech; www.rstechinc.com

SemiTek International; www.semitek.com

Sensor Products; www.sensorprod.com

SPEA; www.spea.com

Sunstone Circuits; www.sunstone.com

SV Probe, An Ellipsiz Co.; www.svprobe.com

Synergetix; www.synergetix.com

Telco Testing Solutions; www.telcotesting.com

Teradyne; www.teradyne.com

Test Tooling Solutions Group; www.tts-grp.com

Texas Instruments; www.ti.com

Vektrex Electronic Systems; www.vektrex.com

Virginia Panel; www.vpc.com

W.L. Gore & Associates; www.gore.com

Wells-CTI; www.wellscti.com

Wentworth Labs; www.wentworthlabs.com

Xilinx; www.xilinx.com

Yamaichi Electronics USA; www.yeu.com

Zmation; www.zmation.com

Design, Test, and Yield Software
A.T.E. Solutions; www.besttest.com

Acculogic; www.acculogic.com

Acugen Software; www.acugen.com

Agilent Technologies; www.agilent.com

ANSOFT; www.ansoft.com

ARC Technology Solutions; www.arcserv.com

ASSET Intertech; www.asset-intertech.com

Aster Technologies; 
www.aster-technologies.com

Atrenta; www.atrenta.com

Averna; www.averna.com

Bloomy Controls; www.bloomy.com

Cadence; www.cadence.com

CIMTEK; www.cimtek.com

Corelis, An EWA Co.; www.corelis.com

Data Translation; www.datatranslation.com

EADS North America, TYX; www.tyx.com

EADS North America Test and Services; 
www.ts.eads-na.com

Flynn Systems; www.flynn.com

Geotest - Marvin Test Systems; www.
geotestinc.com

GOEPEL Electronics; www.goepelusa.com

Intelligent Instrumentation; 
www.instrument.com

Intellitech; www.intellitech.com

Intusoft; www.intusoft.com

JTAG Technologies; www.jtag.com

LTX-Credence; www.ltx-credence.com

The MathWorks; www.mathworks.com

Measurement Computing; www.mccdaq.com

Mentor Graphics; www.mentor.com/dft

National Instruments; www.ni.com

National Semiconductor; www.national.com

Navatek Engineering; www.navatek.com

OptEM Engineering; www.optem.com

OptimalTest; www.optimaltest.com

Paravirtual; www.paravirtual.com

PDF Solutions; www.pdf.com

QualiSystems; www.qualisystems.com

Ricreations; www.ricreations.com

Rudolph Technologies; www.rudolphtech.com

Scientific Solutions; www.scientific-solutions.com

Siemens, PLM Software; www.siemens.com/plm

SigmaQuest; www.sigmaquest.com

SPEA; www.spea.com

SpringSoft; www.springsoft.com

Synopsys; www.synopsys.com

SynTest Technologies; www.syntest.com

Teradyne; www.teradyne.com

Teseda; www.teseda.com

Test Advantage; www.testadvantage.com

Texas Instruments; www.ti.com

Verigy; www.verigy.com

Versatyle; www.versatyle.com

VI Technology; www.vi-tech.com

ACCESSORIES & SOFTWARE: ATE/PRODUCTION TEST/QA
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INTERCONNECT DEVICES, INC.
 

 

THE ULTIMATE SOURCE
FOR YOUR TESTING NEEDS

For nearly three decades, IDI has been designing and manufacturing test probes for printed circuit boards, various semiconductor devices 
and wire harness testing. Plus, our probe designers and builders are constantly discovering new ways to advance spring  probe technology, 
resulting in the world’s most complete offering of interconnect products. So regardless of what you’re looking to test, 
you can tap into IDI and get the solution you need to meet your interconnect demands.

®
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Distributors, Rentals, Used Equipment: 
ATE, Production Test, and QA
Advint; www.advint.com

Agilent Technologies; www.agilent.com

Avalon Equipment; www.avalontest.com

Averna; www.averna.com

Bell Electronics NW; www.bellnw.com

CAS Data Loggers; www.dataloggerinc.com

Comware Technical Services; 
www.comwaretech.com

Continental Resources; www.conres.com

Cyth Systems; www.cyth.com

Denver Test Systems; www.denvertest.com

Digi-Key; www.digikey.com

EXFO, Telecom Division; www.exfo.com

Huntron; www.huntron.com

JMC Worldwide; www.jmcserv.com

K & Us Equipment; www.kandus.com

KineticSystems; www.kscorp.com

LabX; www.labx.com

Landrex Technologies; www.landrex-us.com

LTX-Credence; www.ltx-credence.com

Measurement Assurance Technology; 
www.mattestusa.com

MetricTest; www.metrictest.com

Microlease; www.microlease.com

Micromanipulator; www.micromanipulator.com

NEA; www.neainc.com

Newark; www.newark.com

Rocky Mountain Test Equipment; 
www.rmte.net

Seika; www.seikausa.com

SurplusEq.com; www.surpluseq.com

TEAM A.T.E.; www.team-ate.com

Telco Testing Solutions; www.telcotesting.com

Teradyne; www.teradyne.com

Test & Measurement Global Exchange 
(Tamge); www.tamge.com

Test Advantage; www.testadvantage.com

TestEdge; www.testedgeinc.com

Testforce; www.testforce.com

Transcat; www.transcat.com

TRS-RenTelco; www.trs-rentelco.com

Tucker Electronics; www.tucker.com

W.M. Hague; www.wmhague.com

Test Houses, Labs, Services: ATE, 
Production Test, and QA
A.T.E. Solutions; www.besttest.com

A2e Technologies; www.a2etechnologies.com

AAI; www.aaicorp.com

Accolade Engineering Solutions; 
www.accoladeeng.com

Acculogic; www.acculogic.com

Acugen Software; www.acugen.com

Advanced Testing Technologies; 
www.attinet.com

Advint; www.advint.com

Agilent Technologies; www.agilent.com

Amkor Technology; www.amkor.com

ARC Technology Solutions; www.arcserv.com

ASSET Intertech; www.asset-intertech.com

Averna; www.averna.com

Bloomy Controls; www.bloomy.com

C&H Technologies; www.chtech.com

CAS Data Loggers; www.dataloggerinc.com

CIMTEK; www.cimtek.com

Cincinnati Sub-Zero; www.csztesting.com

Circuit Check; www.circuitcheck.com

Cobham Sensor Systems; www.cobham.com

Corelis, An EWA Co.; www.corelis.com

Crystal Instruments; www.go-ci.com

Custom Systems Integration; 
www.customsi.com

Cyth Systems; www.cyth.com

D.L.S. Electronic Systems; www.dlsemc.com

Datest; www.datest.com

DiagnoSYS Systems; www.diagnosys-usa.com

Digalog Systems; www.digalogsystems.com

Dynaflow; www.dynaflow-inc.com

Elite Electronic Engineering; www.elitetest.com

Environment Associates; www.eatest.com

Equipment Reliability Institute; 
www.equipment-reliability.com

ETS-Lindgren; www.ets-lindgren.com

Everett Charles Technologies; www.ectinfo.com

Flynn Systems; www.flynn.com

FocusTest; www.focustestinc.com

Geller Microanalytical Lab; 
www.gellermicro.com

Geotest - Marvin Test Systems; 
www.geotestinc.com

GL Communications; www.gl.com

GOEPEL Electronics; www.goepelusa.com

HALT&HASS Systems; www.haltandhass.com

Hartman Associates; hartmanassoc.com

Hobbs Engineering; www.hobbsengr.com

In-Phase Technologies; www.in-phasetech.com

Integra Technologies; www.integra-tech.com

Intellitech; www.intellitech.com

Intertek; www.intertek.com

Intrinsic Quality; www.intrinsicquality.com

JTAG Technologies; www.jtag.com

Landrex Technologies; www.landrex-us.com

LMS International; www.lmsintl.com

LTX-Credence; www.ltx-credence.com

m + p international; www.mpihome.com

Materials Development; www.mdc4cv.com

MET Laboratories; www.metlabs.com

National Technical Systems; www.ntscorp.com

Nevada Automotive Test Center; 
www.natc-ht.com

Oneida Research Services; www.ors-labs.com

OptEM Engineering; www.optem.com

Pikes Peak Test Labs; www.pptli.com

Premier Semiconductor Services; 
www.premiers2.com

Product Safety Consulting; 
www.productsafetyinc.com

QualiTau; www.qualitau.com

Reliability Analysis Laboratory, Raytheon; 
www.reliabilityanalysislab.com

ReMaTek; www.rematek.com

Sharetree; www.sharetree.com

Spirent Communications; www.spirent.com

Stephen Halperin & Associates; 
www.halperinassoc.com

SVS-Vistek; www.svs-vistek.com

SynTest Technologies; www.syntest.com

Sypris Test & Measurement; 
www.sypris.com/stm

Telco Testing Solutions; www.telcotesting.com

Test Advantage; www.testadvantage.com

Test Coach; www.testcoachcorp.com

Test Tooling Solutions Group; www.tts-grp.com

TestEdge; www.testedgeinc.com

Thermotron Industries; www.thermotron.com

Tracewell Systems; www.tracewell.com

TUV SUD America; www.tuvamerica.com

VI Technology; www.vi-tech.com

Viewpoint Systems; www.viewpointusa.com

Wentworth Labs; www.wentworthlabs.com

Zmation; www.zmation.com

Training: ATE, Production Test, and QA
A.T.E. Solutions; www.besttest.com

Advint; www.advint.com

ARC Technology Solutions; www.arcserv.com

ASSET Intertech; www.asset-intertech.com

Bloomy Controls; www.bloomy.com

CIMTEK; www.cimtek.com

Circuit Check; www.circuitcheck.com

Corelis, An EWA Co.; www.corelis.com

DiagnoSYS Systems; www.diagnosys-usa.com

Digitaltest; www.digitaltest.net

Geotest - Marvin Test Systems; 
www.geotestinc.com

GOEPEL Electronics; www.goepelusa.com

Hobbs Engineering; www.hobbsengr.com

Intellitech; www.intellitech.com

JTAG Technologies; www.jtag.com

LTX-Credence; www.ltx-credence.com

Northwest Analytical; www.nwasoft.com

Qmax Test Equipments; www.qmaxtest.com

SPEA; www.spea.com

SynTest Technologies; www.syntest.com

Technology Training; www.ttiedu.com

Telco Testing Solutions; www.telcotesting.com

TUV SUD America; www.tuvamerica.com

T&MW
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Cytec offers a complete line of programmable switching systems for automated test, data

acquisition and communications.  We offer systems covering the broadest range of possible

signals:  From microvolts to kilovolts,  femptoamps to kilowatts,  and DC to 40 GHz.  Our

expertise in custom configuring systems to meet your specifications means you get the

exact configuration you require and don’t have to make do with a system designed for

someone else.  Cytec switching systems allow you to automate repetitive tasks and

thereby improve throughput.  You can then spend your time on more important

duties.  With constantly evolving product ideas that stem from customer needs we are able

to provide cost effective solutions for your automation projects.

Our New Line of Modular Switching Systems Will Help You To

Switch it Right the First Time

CYTEC CORPORATION
2555 Baird Road, Penfield NY  14526

1.800.346.3117 - 1.585.381.4740
cytec-ate.com

Why Cytec?

Competitive Pricing

Full Five Year Warranty

Modular, Fully Customizable Design

Small Company Customer Service & Support

30 Years Experience Designing Custom Solutions
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Sampling of products from the 
past year

Smart cameras employ 
700-MHz processors
The Nano smart cameras from Vision 
Components are based on a board 
that is populated on both sides, pro-
viding each camera with 8 Mbytes of 
flash and 128 Mbytes of DRAM as well 
as a 700-MHz processor that delivers 
5600 MIPS to execute image-process-

ing tasks 
without an 
external PC. 
The single-
board 
VCSBC6210 
Nano cam-
era measures 
40x65 mm. 

An enclosed version, the VC6210, 
measures 80x45x20 mm.

The cameras feature an Ethernet 
interface and can optionally be 
equipped with an RS-232 interface. 
They record images by means of a 
global-shutter CMOS sensor with 
performance equaling that of a CCD 
sensor. Vision Components, www.
vision-components.com.

Compact vision system 
provides PoE ports
ADLink Technology has released the 
EOS-1000 compact vision system, 
which is based on the Intel Core2 
Duo P8400 processor. The EOS-1000 
provides four independent PoE 
(Power over Ethernet) ports with data 
transfer rates up to 4.0 Gbps, and it 
combines high computing power and 
multicamera imaging. The EOS-1000 
has undergone harsh vibration and 
shock testing during its design to en-

sure durability; while in operation, the 
EOS-1000 can tolerate vibrations of 
up to 5 g. System-monitoring compo-
nents monitor CPU temperature, fan 
speed, and system responsiveness. 

The PoE ports allow power to be 
supplied through an Ethernet cable, 
and the system supports cable dis-
tances to 100 m. The EOS-1000 also 
features multiple I/O options, includ-
ing two RS-232/485 interfaces, four 
USB ports, 32 isolated digital lines, 
and dual storage options (HDD and 
CompactFlash). ADLink Technology, 
www.adlinktech.com.

Self-contained vision system 
has 5-Mpixel resolution
Cognex has introduced the In-Sight 
5605, a self-contained vision system 
for applications that require visualiza-
tion of very small defects, even in a 
large field of view. The In-Sight 5605 
offers 5-Mpixel resolution, support for 
Gigabit Ethernet communication, an 
IP67 rating to withstand dust and 
wash down, and a library of Cognex 
vision tools for application setup.

The company says the In-Sight 
5605 offers more than twice the reso-
lution previously available with an In-

Sight sys-
tem. It 
supports 
applica-
tions such 
as high-
accuracy 
gauging, 

and it can find very small edge de-
fects and read ID codes from many 
palletized products simultaneously.

Cognex has also released a new 
version of its In-Sight Explorer soft-
ware. In addition to supporting the 
In-Sight 5605, In-Sight Explorer 4.4.1 
adds a 1-D bar-code reading tool op-
timized for omnidirectional bar-code 
reading, support for multiple simulta-
neous connections to an In-Sight 
ModBus TCP server, and the ability to 

generate output pulse trains and 
clocked data pulses for controlling 
devices such as stepper motors. 
Cognex, www.cognex.com.

GigE camera keeps costs 
low
Basler Vision Technologies has intro-
duced the Ace GigE camera, a low-
cost unit that targets applications 
served by analog and Fire Wire mod-
els. The company says the Ace cam-
era keeps costs low, because it re-
quires no frame grabber and can 
work with low-cost cables and acces-
sories. In addition, the Ace features 
PoE, which allows a single cable to 
handle both data and power, and it 
also works with Basler’s Pylon soft-
ware, which comes with more than 50 
application programming examples.

The Ace series will initially consist 
of four models in monochrome and 
color, with resolutions from VGA to 2 
Mpixels and featuring a C-mount 
adapter. All cameras are equipped 
with a CCD sensor. Basler Vision 
Technologies, www.baslerweb.com.

Wafer-inspection system 
detects macro defects
Microelectronic device manufacturers 
can use the Iris wafer-inspection sys-
tem from SemiProbe to detect flaws 
in the wafer circuit pattern as well as 
contamination or process damage. 
Depending on the choice of optics, 
the Iris inspection system is able to 
identify defects as small as 3 μm. 

The system is suitable for examin-
ing optical components, double-
sided devices, photovoltaics, MEMS, 
and other microelectronic devices. Iris 
can find visual defects such as probe 
marks, thru-silicon vias, bumps, in-
complete etch, scratches, large-scale 
contamination, and passivation. Con-
figurations are available for perform-
ing manual or automated inspection. 

Once a defect is identified, its fail-
ure code is noted on the wafer map. 
Wafer maps are exportable in a vari-
ety of formats for offline analysis or 
downstream processing. SemiProbe, 
www.semiprobe.com.

MACHINE VISION & INSPECTION

IN THIS SECTION

Machine-Vision & Inspection 
Equipment Manufacturers, p. 69
Accessories & Software: Machine 
Vision & Inspection, p. 71
Third-Party Services: Machine 
Vision & Inspection, p. 72
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Cameras, Vision Sensors, and 
Accessories
AccuSentry; www.accusentry.com

Active Silicon; www.activesilicon.com

Adimec; www.adimec.com

Allied Vision Technologies, North America; 
www.goavt.com

Banner Engineering; 
www.bannerengineering.com/ivu

Basler Vision Technologies; 
www.baslerweb.com

Cmosis; www.cmosis.com

Cognex; www.cognex.com

Creative Devices; www.creativedevices.com

Dalsa; www.dalsa.com

Dewetron; www.dewetron.com/us

Edmund Optics; www.edmundoptics.com

EPIX; www.epixinc.com

Fast-Vision; www.fast-vision.com

Hamamatsu; sales.hamamatsu.com

Illunis; www.illunis.com

Image Labs International; www.imagelabs.com

The Imaging Source; 
www.theimagingsource.com

Imperx; www.imperx.com

Integrated Design Tools; www.idtvision.com

Intercon 1, Division of Nortech Systems; 
www.nortechsys.com/intercon

JAI; www.jai.com

Kappa Opto-electronics; 
www.kappa-vision.com

Keyence Corp. of America; 
www.keyence.com/usa

Leutron Vision; www.leutron.com

LMI Technologies; www.lmitechnologies.com

Lord Ingenierie; www.lord-imaging.com

Lumenera; www.lumenera.com

Matrox Imaging; www.matrox.com/imaging

MicroImage Video Systems; www.mivs.com

NAC Image Technology; www.nacinc.com

National Instruments; www.ni.com

NET USA; www.net-usa-inc.com

Nikon Instruments, Industrial Measuring; 
www.nikoninstruments.com

Omron Electronics; www.omron.com/oei

PCO; www.pco.de

Photon Focus; www.photonfocus.com

Photron; www.photron.com

PixeLink; www.pixelink.com

Point Grey Research; www.ptgrey.com

PPT Vision; www.pptvision.com

Princeton Instruments; 
www.princetoninstruments.com

Qioptiq Linos; www.qioptiqlinos.com

Rad-icon Imaging; www.rad-icon.com

Sentech America; www.sentechamerica.com

Silicon Imaging; www.siliconimaging.com

Sony Electronics; www.sony.com/videocameras

StingRay Optics; www.stingrayoptics.com

SVS-Vistek; www.svs-vistek.com

Teledyne Scientific & Imaging; 
www.teledyne-si.com

Videology Imaging Solutions; 
www.videologyinc.com

Vision Components; 
www.vision-components.com

Vision Research; www.visionresearch.com

WESCO, Western Scientific; 
www.wescomicroscopes.com

Wintriss Engineering; www.weco.com

Zmation; www.zmation.com

Coordinate and Dimensional 
Measuring Equipment
Aerotech; www.aerotech.com

cyberTechnologies USA; 
www.cybertechnologies.com

Image Labs International; www.imagelabs.com

Kappa Opto-electronics; 
www.kappa-vision.com

MicroImage Video Systems; www.mivs.com

Micro-Vu; www.microvu.com

Nikon Instruments, Industrial Measuring; 
www.nikoninstruments.com

Optical Gaging Products; www.ogpnet.com

Panasonic Factory Solutions Company of 
America; www.panasonicfa.com

RAM Optical Instrumentation; 
www.ramoptical.com

Rudolph Technologies; www.rudolphtech.com

Sony Manufacturing Systems America; 
www.sonysms.com

Starrett; www.starrett.com

Tamar Technology; www.tamartechnology.com

VIEW Micro-Metrology; www.viewmm.com

Vision Engineering; www.visioneng.us

WESCO, Western Scientific; 
www.wescomicroscopes.com

Failure-Analysis Equipment
Bloomy Controls; www.bloomy.com

Carl Zeiss MicroImaging; www.zeiss.com/micro

Creative Devices; www.creativedevices.com

cyberTechnologies USA; 
www.cybertechnologies.com

Data Translation; www.datatranslation.com

FEI Co.; www.fei.com

Geller Microanalytical Lab; 
www.gellermicro.com

Hamamatsu; sales.hamamatsu.com

Image Labs International; www.imagelabs.com

JEOL USA; www.jeolusa.com

KLA-Tencor; www.kla-tencor.com

LTX-Credence; www.ltx-credence.com

MatriX Technologies; www.m-xt.com

Micromanipulator; www.micromanipulator.com

MTI Instruments; www.mtiinstruments.com

OptoMetrix; www.optomet.com

Robson Technologies; www.testfixtures.com

MACHINE-VISION & INSPECTION EQUIPMENT MANUFACTURERS

continued >
Messe Stuttgart 

9 – 11 November 2010

Find the 
difference!

Best Players
play at VISION
The international who’s who of the machine 
vision industry meets year after year in 
Stuttgart. The world market leaders will be 
there, in addition to many small, highly 
specialised companies. They will present 
their systems, components and services, 
as well as applications for various sectors: 
from the automotive industry to mechanical 
engineering, from the food industry to 
medical technology. 

It’s your move now:
www.vision-fair.de

With VISION 

Integration Area & 

Application Park 
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Tamar Technology; www.tamartechnology.com

TDK RF Solutions; www.tdkrfsolutions.com

Vision Research; www.visionresearch.com

Zygo; www.zygo.com

Frame Grabbers
Active Silicon; www.activesilicon.com

ADLink Technology; www.adlinktech.com

Alacron; www.alacron.com

BitFlow; www.bitflow.com

Cognex; www.cognex.com

Creative Devices; www.creativedevices.com

CyberOptics; www.cyberoptics.com

Dalsa; www.dalsa.com

Data Translation; www.datatranslation.com

EPIX; www.epixinc.com

Euresys; www.euresys.com

Fast-Vision; www.fast-vision.com

Foresight Imaging; www.fi-llc.com

Image Labs International; www.imagelabs.com

The Imaging Source; 
www.theimagingsource.com

Imperx; www.imperx.com

Kappa Opto-electronics; 
www.kappa-vision.com

Leutron Vision; www.leutron.com

Matrox Imaging; www.matrox.com/imaging

National Instruments; www.ni.com

Pleora Technologies; www.pleora.com

SVS-Vistek; www.svs-vistek.com

Inspection Systems, Optical
AccuSentry; www.accusentry.com

Advint; www.advint.com

Aerotech; www.aerotech.com

Bloomy Controls; www.bloomy.com

Camtek Intelligent Imaging; www.camtek.co.il

Creative Devices; www.creativedevices.com

CyberOptics; www.cyberoptics.com

cyberTechnologies USA; 
www.cybertechnologies.com

Dalsa; www.dalsa.com

Edmund Optics; www.edmundoptics.com

EPIX; www.epixinc.com

GE Sensing & Inspection Technologies; 
www.geinspectiontechnologies.com

GOEPEL Electronics; www.goepelusa.com

Hamamatsu; sales.hamamatsu.com

Huntron; www.huntron.com

Image Labs International; www.imagelabs.com

Integral Vision; www.iv-usa.com

Integrated Design Tools; www.idtvision.com

JEOL USA; www.jeolusa.com

Kappa Opto-electronics; 
www.kappa-vision.com

Keyence Corp. of America; 
www.keyence.com/usa

KLA-Tencor; www.kla-tencor.com

Klein Instruments; www.kleininstruments.com

Landrex Technologies; www.landrex-us.com

Machine Vision Products; 
www.machinevisionproducts.com

MatriX Technologies; www.m-xt.com

Matrox Imaging; www.matrox.com/imaging

Meiji Techno America; www.meijitechno.com

Metron Optics; www.metronusa.com

MicroImage Video Systems; www.mivs.com

Micro-Vu; www.microvu.com

Mirtec; www.mirtecusa.com

MTI Instruments; www.mtiinstruments.com

NAC Image Technology; www.nacinc.com

Navitar; navitar.com

Nikon Instruments, Industrial Measuring; 
www.nikoninstruments.com

Nordson YesTech; www.yestechinc.com

Olympus, Industrial Micro-Imaging; 
www.olympusmicroimaging.com

Optical Gaging Products; www.ogpnet.com

OptoMetrix; www.optomet.com

Panasonic Factory Solutions Company of 
America; www.panasonicfa.com

Photron; www.photron.com

Rudolph Technologies; www.rudolphtech.com

ScanCAD International; www.scancad.com

Seica; www.seica.com

SemiProbe; www.semiprobe.com

Silicon Imaging; www.siliconimaging.com

Sony Manufacturing Systems America; 
www.sonysms.com

Tamar Technology; www.tamartechnology.com

Teradyne; www.teradyne.com

Test Research; www.tri.com.tw

Unitron; www.unitronusa.com

Vi Technology; www.vitechnology.com

Viscom; www.viscom.com

Vision Engineering; www.visioneng.us

Volpi USA; www.volpiusa.com

WESCO, Western Scientific; 
www.wescomicroscopes.com

YXLON International; www.yxlon.com

Zmation; www.zmation.com

Zygo; www.zygo.com

Inspection Systems, Thermal/Infrared
Compix; www.compix.com

Creative Devices; www.creativedevices.com

FLIR Systems; www.flirthermography.com

Hamamatsu; sales.hamamatsu.com

Image Labs International; www.imagelabs.com

Ircon; www.ircon.com

Inspection Systems, X-Ray
Aerotech; www.aerotech.com

Faxitron X-Ray; www.faxitron.com

GE Sensing & Inspection Technologies; 
www.geinspectiontechnologies.com

Glenbrook Technologies; 
www.glenbrooktech.com

GOEPEL Electronics; www.goepelusa.com

Hamamatsu; sales.hamamatsu.com

JEOL USA; www.jeolusa.com

MatriX Technologies; www.m-xt.com

Nordson Dage; www.dage-group.com

Nordson YesTech; www.yestechinc.com

Rad-icon Imaging; www.rad-icon.com

Sens-Tech; www.sens-tech.com

Teradyne; www.teradyne.com

Test Research; www.tri.com.tw

Viscom; www.viscom.com

VJ Electronix; www.vjelectronix.com

YXLON International; www.yxlon.com

Lighting and Optics
AccuSentry; www.accusentry.com

Active Silicon; www.activesilicon.com

Advanced Illumination; 
www.advancedillumination.com

Banner Engineering; 
www.bannerengineering.com/ivu

Cognex; www.cognex.com

CVI Melles Griot; www.cvimellesgriot.com

Fiberoptic Systems; 
www.fiberopticsystems.com

Image Labs International; www.imagelabs.com

The Imaging Source; 
www.theimagingsource.com

Integrated Design Tools; www.idtvision.com

Leutron Vision; www.leutron.com

Moritex USA; www.moritexusa.com

Navitar; navitar.com

NET USA; www.net-usa-inc.com

PCO; www.pco.de

PerkinElmer; www.perkinelmer.com

Phlox; www.phlox-gc.com

Princeton Instruments; 
www.princetoninstruments.com

ProPhotonix; www.prophotonix.com

Qioptiq Linos; www.qioptiqlinos.com

Rolyn Optics; www.rolyn.com

Schott North America; 
www.us.schott.com/fiberoptics

Sentech America; www.sentechamerica.com

StingRay Optics; www.stingrayoptics.com

Sunnex; www.sunnexonline.com

Tamron USA; www.tamron.com

Volpi USA; www.volpiusa.com

WESCO, Western Scientific; 
www.wescomicroscopes.com

Microscopes and Accessories
AFL Telecommunications, Noyes Test & 
Inspection; www.afltele.com

Anchor Optics, Division of Edmund Optics; 
www.anchoroptics.com

Basler Vision Technologies; 
www.baslerweb.com

Berkeley Nucleonics; 
www.berkeleynucleonics.com

Carl Zeiss MicroImaging; www.zeiss.com/micro

Creative Devices; www.creativedevices.com

CVI Melles Griot; www.cvimellesgriot.com

> MACHINE-VISION & INSPECTION EQUIPMENT MANUFACTURERS continued
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Edmund Optics; www.edmundoptics.com

FEI Co.; www.fei.com

Geller Microanalytical Lab; 
www.gellermicro.com

Image Labs International; www.imagelabs.com

The Imaging Source; 
www.theimagingsource.com

Infinity Photo-Optical; www.infinity-usa.com

Integrated Design Tools; www.idtvision.com

JEOL USA; www.jeolusa.com

Kappa Opto-electronics; 
www.kappa-vision.com

Keyence Corp. of America; 
www.keyence.com/usa

KLA-Tencor; www.kla-tencor.com

Lumenera; www.lumenera.com

Meiji Techno America; www.meijitechno.com

Metron Optics; www.metronusa.com

Micromanipulator; www.micromanipulator.com

Multiprobe; www.multiprobe.com

NAC Image Technology; www.nacinc.com

Navitar; navitar.com

Nikon Instruments, Industrial Measuring; 
www.nikoninstruments.com

Olympus, Industrial Micro-Imaging; 
www.olympusmicroimaging.com

Optical Gaging Products; www.ogpnet.com

OptoMetrix; www.optomet.com

Photron; www.photron.com

Prior Scientific; www.prior.com

Qioptiq Linos; www.qioptiqlinos.com

Rolyn Optics; www.rolyn.com

Rudolph Technologies; www.rudolphtech.com

Scienscope International; www.scienscope.com

Sentech America; www.sentechamerica.com

Silicon Imaging; www.siliconimaging.com

StingRay Optics; www.stingrayoptics.com

Tamar Technology; www.tamartechnology.com

Unitron; www.unitronusa.com

Vision Engineering; www.visioneng.us

Volpi USA; www.volpiusa.com

WESCO, Western Scientific; 
www.wescomicroscopes.com

WITec Instruments; www.witec-instruments.com

Zygo; www.zygo.com

ACCESSORIES & SOFTWARE: 
MACHINE VISION & INSPECTION

Accessories: Machine-Vision and 
Inspection
AccuSentry; www.accusentry.com

Aerotech; www.aerotech.com

Allied Vision Technologies, North America; 
www.goavt.com

CIMTEK; www.cimtek.com

Data Translation; www.datatranslation.com

Geller Microanalytical Lab; 
www.gellermicro.com

Image Labs International; www.imagelabs.com

Integrated Design Tools; www.idtvision.com

Intercon 1, Division of Nortech Systems; 
www.nortechsys.com/intercon

MicroImage Video Systems; www.mivs.com

Micromanipulator; www.micromanipulator.com

Optical Gaging Products; www.ogpnet.com

Piezosystem Jena; www.piezojena.com

Prior Scientific; www.prior.com

Silicon Imaging; www.siliconimaging.com

Tamar Technology; www.tamartechnology.com

WESCO, Western Scientific; 
www.wescomicroscopes.com

Zmation; www.zmation.com

continued >

.

The MIROeX is the high-speed camera that’s
astonishingly easy to use. Simply point and shoot.

Miro’s bright touchscreen LCD lets you immediately
see what no ordinary camera can show you.

Measure. Analyze. Characterize.

The rugged lightweight Phantom Miro comes with
LCD control, compact fl ash, powerful software, &

network  capability. High-g certifi ed models are also available.

The Miro Accessories Kit offers a complete set gear including 4 c-mount 
lenses, cables, battery charging system and lights in a rugged Pelican Carry case.

Visit our web site today www.visionresearch.com/go/quality

100 Dey Road, Wayne, NJ  07470, USA   
P: 1.973.696.4500     TF: 1.866.450.PHANTOM

E: phantom@visionresearch.com

D I G I T A L  H I G H - S P E E D  C A M E R A S

Product Development?
Characterizing materials?

Trouble shooting high-speed equipment?
The Phantom MIROeX belongs in your T&M toolkit

digital high-speed cameras

Phantom

Untitled-1   1 4/5/2010   3:37:03 PM
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MACHINE VISION & INSPECTION

Machine-Vision and Image-Analysis 
Software
AccuSentry; www.accusentry.com

ADLink Technology; www.adlinktech.com

Alacron; www.alacron.com

Averna; www.averna.com

BitFlow; www.bitflow.com

Bloomy Controls; www.bloomy.com

CIMTEK; www.cimtek.com

Cognex; www.cognex.com

Creative Devices; www.creativedevices.com

Dalsa; www.dalsa.com

Data Translation; www.datatranslation.com

EPIX; www.epixinc.com

Euresys; www.euresys.com

GOEPEL Electronics; www.goepelusa.com

Golden Software; www.goldensoftware.com

Image Labs International; www.imagelabs.com

The Imaging Source; 
www.theimagingsource.com

Kappa Opto-electronics; 
www.kappa-vision.com

Landrex Technologies; www.landrex-us.com

Leutron Vision; www.leutron.com

LMI Technologies; www.lmitechnologies.com

The MathWorks; www.mathworks.com

MatriX Technologies; www.m-xt.com

Matrox Imaging; www.matrox.com/imaging

MVTec Software; www.mvtec.com

National Instruments; www.ni.com

NorPix; www.norpix.com

Photron; www.photron.com

PixeLink; www.pixelink.com

Pleora Technologies; www.pleora.com

Rad-icon Imaging; www.rad-icon.com

ScanCAD International; www.scancad.com

Silicon Imaging; www.siliconimaging.com

Stemmer Imaging; www.stemmer-imaging.co.uk

Viscom; www.viscom.com

Vision Components; 
www.vision-components.com

WESCO, Western Scientific; 
www.wescomicroscopes.com

YXLON International; www.yxlon.com

THIRD-PARTY SERVICES: 
MACHINE VISION & INSPECTION

Distributors, Rentals, Used Equipment: 
Machine Vision and Inspection
Advanced Test Equipment; www.atecorp.com

Aegis Electronic Group; www.aegis-elec.com

Continental Resources; www.conres.com

Creative Devices; www.creativedevices.com

Cyth Systems; www.cyth.com

FLIR Systems; www.flirthermography.com

Image Labs International; www.imagelabs.com

Instrumart; www.instrumart.com

K & Us Equipment; www.kandus.com

Madell Technology; www.madelltech.com

NET USA; www.net-usa-inc.com

Seika; www.seikausa.com

Silicon Imaging; www.siliconimaging.com

Stemmer Imaging; www.stemmer-imaging.co.uk

SVS-Vistek; www.svs-vistek.com

TEAM A.T.E.; www.team-ate.com

Teradyne; www.teradyne.com

TRS-RenTelco; www.trs-rentelco.com

Vision Research; www.visionresearch.com

Labs, Services: 
Machine Vision and Inspection
Amkor Technology; www.amkor.com

Bloomy Controls; www.bloomy.com

Cyth Systems; www.cyth.com

Digalog Systems; www.digalogsystems.com

GE Sensing & Inspection Technologies; 
www.geinspectiontechnologies.com

Geller Microanalytical Lab; www.gellermicro.com

Glenbrook Technologies; 
www.glenbrooktech.com

Image Labs International; www.imagelabs.com

Integra Technologies; www.integra-tech.com

Nevada Automotive Test Center; 
www.natc-ht.com

Oneida Research Services; www.ors-labs.com

Pikes Peak Test Labs; www.pptli.com

Premier Semiconductor Services; 
www.premiers2.com

STI Electronics; www.stielectronicsinc.com

Sypris Test & Measurement; 
www.sypris.com/stm

TUV SUD America; www.tuvamerica.com

Vision Systems International; www.vision1.com

VJ Electronix; www.vjelectronix.com

Zygo; www.zygo.com

Training: 
Machine Vision and Inspection
A.T.E. Solutions; www.besttest.com

GOEPEL Electronics; www.goepelusa.com

Image Labs International; www.imagelabs.com

Matrox Imaging; www.matrox.com/imaging

T&MW

> ACCESSORIES & SOFTWARE: MACHINE VISION & INSPECTION continued

hard to come by
Good information

is

That’s why at TMWorld.com we are dedicated to providing 
you with the best technical information we can. Get the 
in-depth information you need to perform your job better. 
Visit us for our current issue, or browse our archives.

TMWorld.com
Visit the new TMWorld.com.

The industry’s best source for test, measurement, 
and inspection information.

Technical how-to information about test, 
measurement and inspection.
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Sampling of products from the 
past year

Broadband amplifier 
powers EMI tests
The BBA100 broadband amplifier lets 
you perform immunity tests when 
combined with an antenna. Its modu-
lar design lets you add amplifier 

modules when you need to increase 
power or widen bandwidth. Modules 
can be removed or replaced by re-
moving the amplifier’s front panel.

The BBA100 covers 9 kHz to 250 
MHz and 80 MHz to 400 MHz at 
power levels of 125 W, 250 W, and 
500 W. For 250 MHz to 1 GHz, the 
available power is 70 W, 125 W, and 
250 W. Power ratings are based on 
the 1-dB compression point. Rohde & 
Schwarz, www.rohde-schwarz.com.

Coupling/decoupling 
network travels
Electronic products need surge im-
munity tests on their AC mains to 
prove that they can operate in hostile 
electrical environments. The CDN 
3083-S100M coupling/decoupling 
network, which supports the EN 
61000-4-5 required current of 100 A 
per phase on three-phase products, 
lets you inject surges up to 8 kV for 
1.2 μs or 4 kV for 50 μs on power 
supplies that operate at voltages up 
to 620 V.

The CDN 3083-S100M disassem-
bles for travel. It mounts on floors, 

ELECTRICAL & PHYSICAL ENVIRONMENTAL TEST

EMC Test Equipment Manufacturers
A.H. Systems; www.ahsystems.com
Agilent Technologies; www.agilent.com
AMETEK Programmable Power; 
www.programmablepower.com
Anritsu; www.us.anritsu.com

www.us.anritsu.com

1-800-ANRITSU

AR, RF/Microwave Instrumentation; 
www.ar-worldwide.com
Associated Research; www.asresearch.com
Bird Technologies Group; 
www.bird-technologies.com
Boonton Electronics; www.boonton.com
Com-Power; www.com-power.com
Cuming Lehman Chambers; 
www.cuminglehman.com
Electro-Metrics; www.electro-metrics.com
Electronic Systems of Wisconsin; 
www.eswtesters.com
EMCC DR. RAŠEK; www.emcc.de
Emcor Enclosures - Crenlo; 
www.emcorenclosures.com

ESD Systems.com; www.esdsystems.com
ETS-Lindgren; www.ets-lindgren.com
Finero; www.qacontrol.com
Fluke; www.fluke.com
Hameg Instruments; www.hameg.com
Hipotronics; www.hipotronics.com
HV Technologies, EMC; 
www.hvtechnologies.com
Kikusui America; www.kikusuiamerica.com
Krohn-Hite; www.krohn-hite.com
Lake Shore Cryotronics; www.lakeshore.com
Magnetic Shield; www.magnetic-shield.com
Noise Laboratory; www.noiseken.com
Ophir RF; www.ophirrf.com
Precision Test Systems; www.ptsyst.com
QualiTau; www.qualitau.com
Rohde & Schwarz; www2.rohde-schwarz.com
Ross Engineering; 
www.rossengineeringcorp.com
Saelig; www.saelig.com
Sefelec; www.sefelec.com
TDK RF Solutions; www.tdkrfsolutions.com
Teseq; www.teseq.com
Thurlby-Thandar Instruments; www.tti-test.com
Toellner Electronic Instruments; 
www.toellner-usa.com
W.L. Gore & Associates; www.gore.com
XiTRON Technologies; www.xitrontech.com

EMC TEST

tabletops, and test lab walls, or you 
can mount wheels on the 80-kg net-
work for portability. Teseq, www.
teseq.com.

Instrument measures 
vibration on four channels
With the DT8837 sound and vibration 
instrument, you can measure four ac-
celerometer inputs with 1000-V chan-
nel-to-channel isolation. Each channel 
has a dedicated 24-bit ADC that can 
sample at 52.734 kHz. The DT8837 is 
LXI Class C compliant and can trigger 
a measurement based on LAN pack-
ets as well as on input levels, soft-
ware, and an external trigger input.

The instrument has a 24-bit DAC 
with a sample size ranging from 2 
ksamples to 128 ksamples. A 16-bit 
feedback ADC lets you monitor the 
DAC’s output. Two 32-bit counters let 
you measure tachometer, gate, and 
ADC conversion relationships. The 
DT8837 has four digital outputs for 
driving relays or motors. Data Transla-
tion, www.datatranslation.com.

Antenna covers wide range
The Model 3183 omnidirectional 
biconical antenna has a frequency 
range from 1 GHz to 18 GHz, which 
covers common frequencies of EMC 
immunity and emissions. Because of 
its small size and wide bandwidth, 
the antenna is suited for characteriz-
ing fields in EMI chambers as re-
quired for CISPR 16 immunity mea-
surements. You can also use the 

antenna to 
make har-
monic mea-
surements on 
amplifiers in 
accordance 
with IEC 
61000-4-3.

The Model 3183 operates in both 
the horizontal and vertical planes 
with omnidirectional radiating pat-
terns in the horizontal plane, and it 
can accommodate continuous power 
of 50 W at 1 GHz and 25 W at 18 
GHz. Its average VSWR (voltage 
standing wave ratio) is 2:1. ETS-
Lindgren, www.ets-lindgren.com.

IN THIS SECTION

EMC Test, below
Environmental Test, p. 75
ESD Control and Protection, p.76
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continued >

Distributors, Rentals, Used Equipment: 
EMC Test
A.H. Systems; www.ahsystems.com
Advanced Test Equipment; www.atecorp.com
AR, RF/Microwave Instrumentation; 
www.ar-worldwide.com
Avalon Equipment; www.avalontest.com
Bell Electronics NW; www.bellnw.com
Continental Resources; www.conres.com
Electro Rent; www.electrorent.com
Industrial Resources; 
www.industrialresources.com
MetricTest; www.metrictest.com
Microlease; www.microlease.com
PTL Test Equipment; www.ptltest.com
Rohde & Schwarz; www2.rohde-schwarz.com
Saelig; www.saelig.com
Test Equipment Connection; 
www.testequipmentconnection.com
Testforce; www.testforce.com
Transcat; www.transcat.com
Trek Equipment; www.trekequipment.com
TRS-RenTelco; www.trs-rentelco.com
Tucker Electronics; www.tucker.com

Test Houses, Labs, Services: 
Compliance Test
Accolade Engineering Solutions; 
www.accoladeeng.com
Alion Science & Technology; rb.alionscience.com
Amkor Technology; www.amkor.com
AST Technology Labs; www.asttechlabs.com
CIMTEK; www.cimtek.com
CKC Laboratories; www.ckc.com
CSA International; www.csa-international.org
D.L.S. Electronic Systems; www.dlsemc.com

Datest; www.datest.com
Degree Controls; www.degreec.com
Elite Electronic Engineering; www.elitetest.com
EMCC DR. RAŠEK; www.emcc.de
Environment Associates; www.eatest.com
ETS-Lindgren; www.ets-lindgren.com
Hermon Labs TI; www.hermonlabs.com
Integra Technologies; www.integra-tech.com
Intertek; www.intertek.com
MET Laboratories; www.metlabs.com
Motorola Product Testing Services; 
www.motorola.com/producttesting
National Technical Systems; www.ntscorp.com
Nemko-CCL; www.cclab.com
Nevada Automotive Test Center; 
www.natc-ht.com
Noise Laboratory; www.noiseken.com
Northwest EMC; www.nwemc.com
Product Safety Consulting; 
www.productsafetyinc.com

Stephen Halperin & Associates; 
www.halperinassoc.com
Stork Garwood Laboratories; 
www.garwoodtestlabs.com
Sypris Test & Measurement; 
www.sypris.com/stm
TDK RF Solutions; www.tdkrfsolutions.com
Teseq; www.teseq.com
Test Site Services; www.testsiteservices.com
Tracewell Systems; www.tracewell.com
TUV SUD America; www.tuvamerica.com
Underwriters Laboratories; www.ul.com

Training: EMC Test
A.T.E. Solutions; www.besttest.com
D.L.S. Electronic Systems; www.dlsemc.com
EMCC DR. RAŠEK; www.emcc.de
Equipment Reliability Institute; 
www.equipment-reliability.com
Intertek; www.intertek.com
OptEM Engineering; www.optem.com
Rohde & Schwarz; www2.rohde-schwarz.com
TUV SUD America; www.tuvamerica.com

ENVIRONMENTAL TEST

Environmental Test Equipment 
Manufacturers
Advint; www.advint.com
Aehr Test Systems; www.aehr.com
AEMC Instruments; www.aemc.com
Agilent Technologies; www.agilent.com
Aries Electronics; www.arieselec.com
Armel Electronics; www.armel.us
Associated Environmental Systems; 
associatedenvironmental-bma.com
Berkeley Nucleonics; 
www.berkeleynucleonics.com
Bruel & Kjaer; www.bkhome.com
C&H Technologies; www.chtech.com
CableTest Systems; www.cabletest.com
Cascade Microtech; www.cascademicrotech.com
Chart Industries; www.chartchambers.com
CIMTEK; www.cimtek.com
Cincinnati Sub-Zero; www.cszindustrial.com
Data Physics; www.dataphysics.com
Data Translation; www.datatranslation.com
Despatch Industries; www.despatch.com
Dewetron; www.dewetron.com/us
Dynamic Solutions; www.dynsolusa.com
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ELECTRICAL & PHYSICAL ENVIRONMENTAL TEST

> ENVIRONMENTAL TEST continued

EADS North America Test and Services; 
www.ts.eads-na.com
Emulation Technology; www.emulation.com
Environment Associates; www.eatest.com
Environmental Specialties; 
www.eschambers.com
Envirotronics; www.envirotronics.com
ESPEC; www.espec.com

GHI Systems; www.ghisys.com
GOEPEL Electronics; www.goepelusa.com
HALT&HASS Systems; www.haltandhass.com
HBM; www.hbm.com
IMV; www.imv.co.jp/e
Instron; www.instron.com
Instrumented Sensor Technology; 
www.isthq.com
Integrated Technology; www.inttechcorp.com
inTEST; www.intest.com
Ironwood Electronics; 
www.ironwoodelectronics.com
LMS International; www.lmsintl.com
LR Environmental Equipment; www.lre.com
m + p international; www.mpihome.com
M/RAD; www.mradcorp.com
Micro Control; www.microcontrol.com
Micromanipulator; www.micromanipulator.com
3M; www.3mstatic.com
MTI Instruments; www.mtiinstruments.com
National Instruments; www.ni.com
Nevada Automotive Test Center; 
www.natc-ht.com
Omega Engineering; www.omega.com
OROS; www.orosinc.com
Plastronics; www.plastronicsusa.com
Q-Lab; www.q-lab.com
QualiTau; www.qualitau.com
Robson Technologies; www.testfixtures.com
Rotronic Instrument; www.rotronic-usa.com
RS Tech; www.rstechinc.com
Sharetree; www.sharetree.com
Sigma Systems; www.sigmasystems.com
Signalysis; www.signalysis.com
SP Scientific, FTS; www.spscientific.com
Sun Electronic Systems; www.sunelectronics.com
TEAM; www.teamcorporation.com
Temptronic; www.temptronic.com
Test Tooling Solutions Group; www.tts-grp.com
Thermal Product Solutions; 
www.thermalproductsolutions.com
Thermonics; www.thermonics.com
Thermotron Industries; www.thermotron.com
Trio-Tech International; www.triotech.com
TUV SUD America; www.tuvamerica.com
Unholtz-Dickie; www.udco.com
Vektrex Electronic Systems; www.vektrex.com

Vibration Research; www.vibrationresearch.com
VTI Instruments; www.vtiinstruments.com
Wells-CTI; www.wellscti.com
XiTRON Technologies; www.xitrontech.com

Distributors, Rentals, Used Equipment: 
Environmental Test
Cincinnati Sub-Zero; www.cszindustrial.com
Continental Resources; www.conres.com
Dynamic Solutions; www.dynsolusa.com
Environment Associates; www.eatest.com
Envirotronics; www.envirotronics.com
HALT&HASS Systems; www.haltandhass.com
Industrial Resources; 
www.industrialresources.com
K & Us Equipment; www.kandus.com
LabX; www.labx.com
LR Environmental Equipment; www.lre.com
m + p international; www.mpihome.com
PTL Test Equipment; www.ptltest.com
Sharetree; www.sharetree.com
Thermotron Industries; www.thermotron.com
Trek Equipment; www.trekequipment.com
TRS-RenTelco; www.trs-rentelco.com
Tucker Electronics; www.tucker.com
TUV SUD America; www.tuvamerica.com
Vibration Research; www.vibrationresearch.com

Test Houses, Labs, Services: 
Environmental Test
Accolade Engineering Solutions; 
www.accoladeeng.com
Alion Science & Technology; rb.alionscience.com
Amkor Technology; www.amkor.com
AST Technology Labs; www.asttechlabs.com
Averna; www.averna.com
Bloomy Controls; www.bloomy.com
Cincinnati Sub-Zero; www.csztesting.com
Cobham Sensor Systems; www.cobham.com
D.L.S. Electronic Systems; www.dlsemc.com
Datest; www.datest.com
Dynamic Solutions; www.dynsolusa.com
Elite Electronic Engineering; www.elitetest.com
EMCC DR. RAŠEK; www.emcc.de
Environment Associates; www.eatest.com
GOEPEL Electronics; www.goepelusa.com
HALT&HASS Systems; www.haltandhass.com
Hermon Labs TI; www.hermonlabs.com
Integra Technologies; www.integra-tech.com
Intertek; www.intertek.com
m + p international; www.mpihome.com
M/RAD; www.mradcorp.com
Materials Development; www.mdc4cv.com
MET Laboratories; www.metlabs.com
Micro Control; www.microcontrol.com
Motorola Product Testing Services; 
www.motorola.com/producttesting
National Technical Systems; www.ntscorp.com
Nevada Automotive Test Center; 
www.natc-ht.com
Premier Semiconductor Services; 
www.premiers2.com
Reliability Analysis Laboratory, Raytheon; 
www.reliabilityanalysislab.com

Sharetree; www.sharetree.com
Sypris Test & Measurement; 
www.sypris.com/stm
Thermotron Industries; www.thermotron.com
Tracewell Systems; www.tracewell.com
Trio-Tech International; www.triotech.com
TUV SUD America; www.tuvamerica.com

Training: Environmental Test
A.T.E. Solutions; www.besttest.com
Advint; www.advint.com
Cobham Sensor Systems; www.cobham.com
Dynamic Solutions; www.dynsolusa.com
Environment Associates; www.eatest.com
Equipment Reliability Institute; 
www.equipment-reliability.com
HALT&HASS Systems; www.haltandhass.com
Hobbs Engineering; www.hobbsengr.com
Intertek; www.intertek.com
Nevada Automotive Test Center; 
www.natc-ht.com
Technology Training; www.ttiedu.com
Thermotron Industries; www.thermotron.com

ESD CONTROL AND PROTECTION

ESD Control and Protection 
Equipment Manufacturers
DESCO; www.desco.com
ESD Systems.com; www.esdsystems.com
Lista International; www.listaintl.com
MKS Instruments; www.mksinst.com
3M; www.3mstatic.com
Noise Laboratory; www.noiseken.com
Prostat; www.prostatcorp.com
Static Solutions; www.staticsolutions.com
Terra Universal; www.terrauniversal.com
TREK; www.trekinc.com

Distributors: ESD Control and 
Protection Products
Allied Electronics; www.alliedelec.com
S.R.S. Market Solutions; 
www.metersuperstore.com
Terra Universal; www.terrauniversal.com
Test & Measurement Global Exchange 
(Tamge); www.tamge.com
TREK; www.trekinc.com

Test Houses, Labs, Services: 
ESD Control and Protection
Alion Science & Technology; rb.alionscience.com
Amkor Technology; www.amkor.com
AST Technology Labs; www.asttechlabs.com
D.L.S. Electronic Systems; www.dlsemc.com

Training: ESD Control and Protection
D.L.S. Electronic Systems; www.dlsemc.com
Equipment Reliability Institute; 
www.equipment-reliability.com
Prostat; www.prostatcorp.com
Stephen Halperin & Associates; 
www.halperinassoc.com

T&MW

TM1008_076   76 8/16/10   11:56:15 AM



AUGUST 2010   77TEST & MEASUREMENT WORLD  www.tmworld.com

PROFESSIONAL SOCIETIES & TRADE ASSOCIATIONS

3rd Generation Partnership Project (3GPP), www.3gpp.org. The 3GPP brings 
together a number of telecommunications standards bodies.

Accellera, www.accellera.org. Accellera’s mission is to drive development of standards 
that enhance a language-based design automation process.

Alliance for Telecommunications Industry Solutions (ATIS), www.atis.org. ATIS is a 
US-based body that is committed to developing technical and operations standards for 
the communications and information technologies industry worldwide.

American Association for Laboratory Accreditation (A2LA), www.a2la.org. The 
A2LA is dedicated to accreditation of competent testing and calibration laboratories, 
proficiency testing providers, and reference materials producers.

American Council of Independent Laboratories (ACIL), www.acil.org. ACIL is a trade 
association representing independent, commercial scientific and engineering firms.

American National Standards Institute (ANSI), www.ansi.org. ANSI is a private, 
nonprofit administrator and coordinator of the US voluntary standardization system.

American Society for Nondestructive Testing (ASNT), www.asnt.org. ASNT 
promotes NDT (nondestructive testing) as a profession and facilitates NDT research.

American Society for Quality (ASQ), www.asq.org. The ASQ advances learning, 
quality improvement, and knowledge exchange to improve business results.

American Society of Test Engineers (ASTE), www.astetest.org. The ASTE, a nonprofit 
corporation, is dedicated to promoting test engineering as a profession.

ASTM International, www.astm.org. ASTM develops and distributes voluntary 
technical standards for materials, products, systems, and services.

Audio Engineering Society (AES), www.aes.org. The AES is a professional society 
devoted exclusively to audio technology.

Automated Imaging Association (AIA), www.machinevisiononline.org. The AIA is a 
trade association for machine-vision imaging suppliers and users. The AIA also 
maintains the Camera Link and GigE Vision standards.

British Standards Institution (BSI), www.bsi-global.com. BSI is the National Standards 
Body of the UK, responsible for publishing and marketing British Standards.

Broadband Forum, www.broadband-forum.org. The Broadband Forum is a consortium 
of telecom, equipment, networking, and service-provider companies that promotes the 
use of multi-service broadband packet networking specifications

Canadian Standards Association (CSA), www.csa.ca. CSA works in Canada and 
around the world to develop standards that enhance public safety and facilitate trade.

Collaborative Alliance for Semiconductor Test (CAST), www.semi.org/cast. A special 
interest group within SEMI, CAST works to lower the costs of semiconductor test and 
resolve issues surrounding the standardization of test equipment.

Electronic Industries Alliance (EIA), www.eia.org. EIA represents companies involved 
in the manufacture of electronic components, parts, systems, and equipment.

ESD Association, www.esda.org. The ESD Association is dedicated to advancing the 
theory and practice of electrostatic discharge avoidance.

European Committee for Electrotechnical Standardization (CENELEC), www.
cenelec.org. CENELEC creates electrotechnical standards, many of them following the 
mandates of the European Commission.

European Committee for Standardization (CEN), www.cen.eu. CEN works to 
implement voluntary technical harmonization in Europe.

European Machine Vision Association (EMVA), www.emva.org. The EMVA works to 
strengthen the position of its members in worldwide markets, and it hosts the GenICam 
standard group.

European Telecommunications Standards Institute (ETSI), www.etsi.org. ETSI’s 
mission is to produce the telecom standards that will be used throughout Europe.

Federal Communications Commission (FCC), www.fcc.gov. The FCC is charged with 
regulating interstate and international communications by radio, television, wire, 
satellite, and cable.

Fibre Channel Industry Association (FCIA), www.fibrechannel.org. The FCIA aims to 
develop the market for Fibre Channel products.

Global Semiconductor Alliance (GSA), www.gsaglobal.org. The GSA works to 
increase the return on investment of the global semiconductor industry by fostering a 
more effective fabless ecosystem.

IEEE, www.ieee.org. The IEEE’s core purpose is to foster technological innovation and 
excellence.

Institute of Environmental Sciences and Technology (IEST), www.iest.org. The IEST 
is concerned with the effects that natural, indoor, and extreme environments have on 
equipment and machinery.

Institute for National Measurement Standards (INMS), inms-ienm.nrc-cnrc.gc.ca. 
The INMS (Canada’s national metrology institute) carries out a range of research and 
service activities.

Institution of Engineering and Technology (IET), www.theiet.org. The IET, a 
UK-based professional organization, aims to lead in the advancement of engineering 
and technology by facilitating the exchange of knowledge and ideas.

InterNational Committee for Information Technology Standards (INCITS), www.
incits.org. The INCITS works to promote the effective use of information and 
communication technology through standardization.

International Electrotechnical Commission (IEC), www.iec.ch. The IEC creates 
international consensus standards and conformity assessment schemes in the fields of 
electricity, electronics, and associated technologies.

International Microelectronics and Packaging Society (IMAPS), www.imaps.org. 
IMAPS is a professional society dedicated to educating engineers in all phases of 
electronics packaging.

International Organization for Standardization (ISO), www.iso.org. The ISO 
promotes the development of international standards.

International Society of Automation (ISA), www.isa.org. ISA is a society of 
professionals involved in automation, instrumentation, and control.

International Telecommunication Union (ITU), www.itu.int. Through the ITU, 
governments and industries establish and coordinate policies, standards, regulations, 
and treaties covering global telecommunication networks.

IPC-Association Connecting Electronics Industries, www.ipc.org. IPC is a global trade 
association that represents all facets of the electronic interconnection industry, 
including design, printed wiring board manufacturing, and electronics assembly.

Japan Electric Measuring Instruments Manufacturer’s Association (JEMIMA), 
www.jemima.or.jp/english. JEMIMA promotes research and standards to help develop 
Japan’s electric measuring instrument industry.

LXI Consortium, www.lxistandard.org. The LXI Consortium works to ensure instrument 
interoperability by developing and supporting the LXI (LAN eXtensions for 
Instrumentation) standard.

Microelectronics Packaging and Test Engineering Council (MEPTEC), www.meptec.
org. MEPTEC is a trade association committed to enhancing the competitiveness of the 
back-end portion (assembly and testing) of the semiconductor business.

National Cooperation for Laboratory Accreditation (NACLA), www.nacla.net. 
NACLA’s primary mission is to evaluate US laboratory ABs (accreditation bodies).

National Institute of Standards and Technology (NIST), www.nist.gov. NIST 
promotes US economic growth by working with industry to develop and apply 
technology, measurements, and standards.

National Society of Professional Engineers (NSPE), www.nspe.org. The NSPE is an 
interdisciplinary professional engineering society.

National Voluntary Laboratory Accreditation Program (NVLAP), www.nist.gov/
nvlap. Administered by NIST, NVLAP provides third-party laboratory accreditation 
services.

NCSL International, www.ncsli.org. The National Conference of Standards 
Laboratories, NCSL International, is an association of metrology organizations with a 
focus on education.

Optical Society of America (OSA), www.osa.org. The OSA is a nonprofit professional 
society of engineers and scientists in the optics and photonics community.

PC/104 Embedded Consortium, www.pc104.org. The PC/104 Embedded Consortium 
disseminates information about PC/104 and serves a liaison function between the 
PC/104 community and standards organizations.

PCI-SIG, www.pcisig.com. The PCI-SIG is committed to the development and 
enhancement of the PCI standard.

PXI Systems Alliance, www.pxisa.org. The PXI Systems Alliance maintains the PXI 
specification, promotes PXI technology, and ensures multivendor interoperability.

SAE International, www.sae.org. SAE International works to advance the engineering 
of mobility systems, whether for use on land or sea or in air or space.

Semiconductor Equipment and Materials International (SEMI), www.semi.org. SEMI 
is an international trade association for equipment and materials suppliers to the 
semiconductor, MEMS, and flat-panel display industries.

Semiconductor Industry Association (SIA), www.sia-online.org. The SIA is a trade 
organization that represents US-based semiconductor manufacturers.

Society for Information Display (SID), www.sid.org. The SID is devoted to the 
advancement of electronic display technology, manufacturing, and applications.

Society of Flight Test Engineers (SFTE), www.sfte.org. The SFTE is a fraternity of 
engineers whose principal professional interest is the flight testing of aircraft and 
missiles.

SPIE, www.spie.org. The SPIE is a technical society dedicated to advancing engineering 
and commercial applications of optical, photonic, imaging, electronic, and optoelectronic 
technologies.

Standards Council of Canada, www.scc.ca. The Standards Council of Canada, charged 
with promoting efficient and effective standardization, oversees Canada’s National 
Standards System.

Surface Mount Technology Association (SMTA), www.smta.org. The SMTA seeks to 
advance the industry through education, training, and networking in regards to 
electronics assembly technologies and related business operations.

Telecommunications Industry Association (TIA), www.tiaonline.org. The TIA is a trade 
association serving the communications and information technology industries.

Test and Diagnostics Consortium (TDC), www.test-diagnostics.org. The TDC brings 
together users and suppliers from industries such as medical, automotive, satellite, 
railroad, trucking, and defense to optimize the test and diagnostic environment.

Underwriters Laboratories (UL), www.ul.com. The UL is an independent, nonprofit 
certification organization that evaluates products in the interest of public safety.

VMEbus International Trade Association (VITA), www.vita.com. VITA is a nonprofit 
trade association that promotes the use of open system architectures.

VXIbus Consortium, www.vxibus.org. The VXIbus Consortium develops and promotes 
the VXIbus instrumentation standard.

WiMAX Forum, www.wimaxforum.org. The WiMAX Forum certifies and promotes the 
compatibility and interoperability of broadband wireless products based upon the 
harmonized IEEE 802.16/ETSI HiperMAN standard.

ZigBee Alliance, www.zigbee.org. The ZigBee Alliance works to enable low-power, 
wirelessly networked, monitoring and control products based on a global standard.

T&MW
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PRODUCT FOCUS
The following write-ups were supplied by advertisers in this issue

Battery-powered 
datalogger
Omega’s OM-CP-PHTEMP2000 
series is a battery-powered, 
stand-alone pH and tempera-

ture datalogger with a large 
LCD. The product logs data in 
real time and features program-
mable engineering units, a 
programmable start time, and 
automatic temperature com-
pensation. The datalogger 
sports the CE Mark and offers 
NIST-traceable calibration.

Omega, www.omega.com.

Safety-compliance 
tester
The 19032 series safety analyzer 
performs a variety of safety 
tests including AC/DC hipot, 
insulation-resistance, ground-
bond, opens-and-shorts, and 
leakage-current tests. The ana-
lyzer can be used for testing 
compliance to IEC, UL, TUV, 

CSA, EN and other standards, 
including the stringent IEC 
60601-1 for medical applica-
tions. Chroma says its patented 
TwinPort feature cuts test time 
in half.

Chroma Systems Solutions, 
www.chromausa.com, 
www.hipotsafetytest.com.

Test and 
measurement 
catalog
The Rohde & Schwarz “Test & 
Measurement Catalog 2010/11” 
is now available, presenting 
solutions for wireless communi-
cations, EMC, and broadcasting. 

The catalog 
also lists gen-
eral-purpose 
and RF test 
equipment. 
Customers can 
order a copy of 
the catalog by 

contacting customersupport@
rohde-schwarz.com.

Rohde & Schwarz, 
www.rohde-schwarz.com.

EMC test 
equipment
Advanced Test Equipment 
Rentals offers a range of EMC 
test systems up to 40 GHz. The 
systems support product-test-
ing, power-quality, automotive, 
communications, and aerospace 
applications. Standards include 
MIL-STD-461, DO160, IEC 
61000, and ISO7637. Next-day 
delivery and tech support are 
available for most equipment.

Advanced Test Equipment 
Rentals, www.atecorp.com.

PXIe quad-core 
controller
The NI PXIe-8133 high-perfor-
mance embedded controller 
features the quad-core Intel 
Core i7-820QM processor and 

can be used to significantly re-
duce test times for applications 
that require intensive data pro-
cessing, such as RF protocol 
testing and hardware-in-the-
loop simulations.

National Instruments, 
sine.ni.com/nips/cds/view/p/
lang/en/nid/208834.

Programmable 
pulse generators
The 4033 and 4034 are high-
performance programmable 
pulse generators that generate 
pulses with a repetition rate up 
to 50 MHz and feature variable 
pulse widths, delays, and output 

levels. The pulses can be output 
in continuous, triggered, gated, 
or burst mode with an internal 
or external trigger signal.

B&K Precision, 
www.bkprecision.com.

TM1008_078   78 8/16/10   11:58:15 AM



AUGUST 2010   79TEST & MEASUREMENT WORLD  www.tmworld.com

Excite your world!
Tabor’s WaveXciter arbitrary 
waveform generators are 
2.1-Gsamples/s, 12-bit, single- 
or dual-channel instruments 

that can generate any wave-
form at frequencies up to 1 GHz 
with eight digits of resolution 
and 1-point granularity, result-
ing in high-precision signal cre-
ation and regeneration. The 
WaveXciter can also be used as 
a full-featured standard, modu-
lation, or pulse generator in var-
ious applications.

Tabor, www.taborelec.com/us.

Programmable DC 
electronic load
The PEL-2000 series instru-
ments from GW Instek are mul-
tiple-channel programmable DC 
electronic loads with a modular-
ized structure. Each unit has a 
flexible configuration with mul-
tiple independent load inputs 

(up to eight channels in a main-
frame). The multi-mainframe 
can link up to five mainframes in 
a system.

GW Instek, 
www.instekamerica.com.

Preamplifiers and 
low-loss cables
A.H. Systems has preamplifiers 
and high-frequency low-loss 
cables to match all antennas to 
2, 4, 7, 18, 26.5, and 40 GHz. 
Each preamplifier is supplied 
with a DC-regulated power 
source. A low-voltage indicator 
lets users power the preampli-
fier with an external battery. 
The high-frequency low-loss 
cables can be made to a cus-
tomer’s specified length.

A.H. Systems, 
www.ahsystems.com.

Swept RLC-Q 
measurements
The Bode Analyzer Suite V2.30 
significantly extends the appli-
cation range of Omicron Lab’s 
Bode 100 vector network ana-
lyzer. Swept RLC-Q measure-
ments from 1 Hz to 40 MHz 
allow users to gain detailed in-

sight on im-
pedances of 
circuits and 
components. 
The new 
B-SMC and 
B-WIC adapt-
ers provide a 
safe grip on 

SMD and wired components.

Omicron Lab, 
www.omicron-lab.com.

PXI FPGA card
Offering 160 digital I/O signals 
for specific application needs, 
the user-configurable GX3500 
FPGA card 
from 
Geotest 
employs the 
Altera Cy-
clone III 
FPGA, 
which sup-
ports clock rates up to 150 MHz 
and can be used with Altera’s 
Quartus II design software. The 
GX3500 can also accept appli-
cation-specific expansion 
boards for addressing custom 
applications and interfaces.

Geotest—Marvin Test Systems, 
www.geotestinc.com/Product.
aspx?model=GX3500.

PoE vision system
ADLink’s EOS-1000 is a rugged 
and compact vision system that 
features an Intel multicore pro-
cessor and four independent 
Power over Ethernet ports—

a combination that is ideal for 
high computing power and 
multi camera imaging.

ADLink Technology, 
www.adlinktech.com/vision.
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PRODUCT FOCUS
The following write-ups were supplied by advertisers in this issue

Handler for test-cell 
efficiency
The MT2168 handler from 
Multi test optimizes test-cell effi-
ciency. Speed and high parallel-
ism leverage improving tester 
capabilities in terms of shorter 
test times and multisite testing. 
The MT2168 is scalable for test 
situations from engineering to 
high-volume applications. It is 
package-style convertible and 
offers a flexible contact site, 
which is adaptable to existing 
load boards.

Multitest, 
www.multitest.com/MT2168.

USB digital I/O 
modules
USB digital I/O modules from 
Sealevel Systems connect to 
any USB port and provide opti-
cally isolated inputs, reed and 

Form C relays, and TTL inter-
faces to industry-standard solid-
state relay racks. Installation 
and operation is easy using the 
Windows 2000/XP/Vista operat-
ing system.

Sealevel Systems, 
www.sealevel.com.

Switches for ATE 
applications
Dow-Key’s new product catalog 
offers a wide range of RF 
switches. For smaller testing 
applications, the company 

offers 5-million cycle, minia-
ture-sized, and pin-mount PCB 
switches; for larger setups, PXI 
modules and GPIB/Ethernet/
RS-232-controlled matrices are 
available.

Dow-Key, www.dowkey.com.

Multipurpose I/O 
control module
The EX1200-7500 multipurpose 
I/O control module—the latest 
addition to VTI’s precision 
switch, measure, and I/O plat-
form—combines relay control 
and dynamic pattern generation 
for applications such as driving 
and controlling external relays, 

monitoring input state condi-
tions, and dynamic digital-pat-
tern generation with acquisition 
rates up to 2.5 MHz.

VTI Instruments, www.vtiinstru-
ments.com.

Spectrum analyzers
The Advantest U3700 Series is a 
portable (14 lb) two-channel 
battery-operated spectrum ana-

lyzer that operates up to the Ka 
band. It allows you to monitor 
RF (C/X/Ku/Ka band) and IF 
(L band) frequencies indepen-
dently with simultaneous 
sweeps through Virtual Network 
Computing. The U3700 was 
selected as a finalist in Design 
News’ 2010 Golden Mousetrap 
Best New Products Awards. 

MetricTest, 
www.metrictest.com.

Production test 
audio analyzer
The APx515 is a high-perfor-
mance audio analyzer optimized 
for production test. Audio Preci-
sion says the APx515 is a best-
in-class instrument for its speed, 
performance, automation, and 

ease of use. Typical THD+N is 
–106 dB, and projects can be 
shared with any APx analyzer. 
Prices start at $6200 in the 
US and include a three-year 
warranty.

Audio Precision, ap.com.
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CATALOGS & PRODUCTS
The following write-ups were supplied by advertisers in this issue.

Test 6-kV applications
Teseq’s NSG 3060 6-kV conducted 
immunity generator fulfills require-
ments for multiple IEC standards, CE 
Mark, and ANSI C62.41 testing. Test 
options include combination wave, 
ring wave, EFT pulses, and PQT. 
Advanced Test Equipment Rentals, 
www.atecorp.com.

Automate your switching
Cytec’s general-purpose LX Series 
switching systems allow the configu-
ration of up to 128 one- or two-pole 
relays for automated test, data acqui-
sition, or communications. Custom 
and specialty systems are readily 
available from the company. Cytec, 
cytec-ate.com.

Three-output programmable 
power
GW Instek’s GPD-3303S programma-
ble power supply features three iso-
lated outputs 
(195 W), 1 
mV/1 mA 
high resolu-
tion with fine-
tuning, four 
sets of setup 
memory, USB 
remote control, a smart cooling fan 
control, and a compact size. GW 
Instek, www.instekamerica.com.

Digital I/O with PMU
Geotest’s GX5295 100-MHz PXI digi-
tal instrument with a parametric mea-
surement unit capability features a 
per-pin architecture, programmable 
levels from –2 to +7 V, and 32 dy-
namically configurable, input/output 
channels. Geotest—Marvin Test Sys-
tems, www.geotestinc.com/product.
aspx?model=GX5295.

32-GHz oscilloscopes
Agilent’s 90000 X-Series real-time 
oscilloscopes are engineered for 32-
GHz true-analog bandwidth and de-
liver what the company says is the 
highest real-time scope measurement 
accuracy, the only 30-GHz probing 
system, and the first application-
specific measurement software. 
Agilent Technologies, www.agilent.
com/find/90000X-Series.

PXI downconverter modules
Phase Matrix offers a family of five 
PXI downconverter modules that are 
available in six primary configurations 
covering 100 kHz to 2.9 GHz, 2.7 
GHz to 26.5 GHz, and 100 kHz to 
26.5 GHz for test and measurement 
applications. Phase Matrix, www.
phasematrix.com.

Single-load mainframe
Chroma’s 63600-1 mainframe pro-
vides a portable, low-cost electronic 
load for benchtop testing. Three load 
modules are available (100 W, 300 W, 
and 400 W), each including a con-
stant-impedance mode for realistic 
loading behavior. Chroma Systems 
Solutions, www.chromausa.com.

Free digital I/O handbook
Jon Titus and Tom O’Hanlan explain 
real-world digital input/output imple-
mentation from both a hardware and 
software perspective in a free hand-
book. Use code TMW01 to get your 
free copy at www.sealevel.com/store/
ref101. Sealevel Systems, www.sea-
level.com.

Antenna kit
A.H. Systems AK-
40G antenna kit 
with a frequency 
range of 20 Hz to 
40 GHz provides 
all the antennas, 
current probes, 
and cables 
needed to satisfy 
an array of customer requirements. All 
are available with next-day delivery. 
A.H. Systems, www.ahsystems.com.

Heavy-duty 
enclosures
The Emcor 10 Series 
enclosures from 
Crenlo offer both 
heavy-duty electronics 
protection and con-
temporary style. Fea-
tures include a 3500-
lb load capacity, a 
fully welded frame, 
and a seamless de-
sign. Crenlo, www.
emcorenclosures.com.

16-bit, 250-ksamples/s DAQ 
ADLink’s PXI-
2022 is a 
16-channel 
simultaneous-
sampling multi-
function data-
acquisition 
card offering 
16-bit resolution and 250-ksamples/s 
sampling rates. All 16 analog input 
channels can be sampled simultane-
ously with differential input configura-
tions for maximum noise elimination. 
ADLink Technology, www.adlinktech.
com/DAQ. 

High-performance microwave 
switching
The modular EX72SF simplifies the 
development of custom RF and mi-
crowave requirements with an open 
architecture platform that provides 
the foundation for a common, corpo-
rate-wide solution with an operating 
range up to 40 GHz. VTI Instruments, 
www.vtiinstruments.com.

Battery-operated spectrum 
analyzers
The Advantest U3700 series spectrum 
analyzers are portable (14 lb), two-
channel, battery-operated instru-
ments that operate up to the Ka 
band. The analyzers monitor RF (C/X/
Ku/Ka band) and IF (L band) frequen-
cies independently with simultaneous 
sweeps with VNC. MetricTest, www.
metrictest.com.

Low-cost USB thermocouple
The NI USB-TC01 measures and 
records temperature data from a 
thermo couple and helps customers 
instantly take temperature measure-
ments with no setup time or driver 
software installation. National Instru-
ments, sine.ni.com/nips/cds/view/p/
lang/en/nid/208177.

Audio analyzer
The APx515 audio analyzer is opti-
mized for production test. Audio Pre-
cision says that the APx515 is a “best-
in-class“ instrument because of its 
speed, performance, automation, and 
ease-of-use. Prices start at $6200. 
Audio Precision, ap.com. (continued)
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CATALOGS & PRODUCTS
The following write-ups were supplied by advertisers in this issue.

Downloadable application 
notes
B&K Precision offers free compre-
hensive guides for DC electronic 
loads, function generators, arbitrary 
waveform generators, and power 
supplies. Topics include applications, 
how-to examples, and product tips 
for test and measurement. B&K Pre-
cision, www.bkprecision.com.

Arbitrary and function 
generators
Tabor’s Wave Standard series of 
single- and dual-channel arbitrary/
function generators are designed to 
provide superior performance at a 
low price. The series has both mem-
ory-based, true arbitrary-waveform-
generator architecture for jitter-free 
waveforms and a DDS-based gener-
ator for creating standard modula-
tion formats. Tabor, www.taborelec.
com/us.

Universal recorder
Omega’s Superecorder, a micropro-
cessor-based portable universal cir-
cular chart recorder, comes in five 
different models. The instrument of-
fers a large dual backlit display, has a 
front-panel keypad for program-
ming, and includes an RS-232 PC in-
terface for downloading recorded 
data. Omega Engineering, www.
omega.com/pptst/CTXL.html.

Low-frequency VNA
The Bode 100 vector network ana-
lyzer measures complex gain, reflec-
tion, and S-parameters from 1 Hz to 

40 MHz. In addi-
tion, it provides 
frequency de-
pendent RLC-Q 

curves of components and elec-
tronic circuits. Omicron Lab, www.
omicron-lab.com.

Interconnect catalog on CD
VPC, a manufacturer of mass-inter-
connect systems, has a free 2010 
Media CD that contains electronic 
versions of the company’s entire set 
of catalogs and brochures plus infor-
mational videos on new products and 
applications. Virginia Panel Corp., 
www.vpc.com/mediacd.

Homogeneous probe
The HG homogeneous probe pin 
series features a custom-developed 
precious metal alloy, eliminating tip 
plating. IDI says the construction of-
fers superior longevity, cleaning cy-
cles, and stable contact resistance 
for SAC105BGA and NiPdAuQFN 
packages. Interconnect Devices, 
www.idinet.com.
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PIXCI® SV7

2 Camera Frame Grabber

Capture from one or two cameras
Video formats: NTSC/RS-170/PAL/CCIR
Plugs into any PCI Express slot

60MHz HandHeld60MHz HandHeld
Scopemeter/OscilloscopeScopemeter/Oscilloscope

• 60MHz Bandwidth w/ 2Chs
• 150MSa/s Real-Time Sampling

Rate
• 50Gsa/s Equivalent-Time

Sampling Rate
• Integrated Digital Multimeter w/

6,000-Count resolution AC/DC
at 600V/800V, 10A

• Large 5.7 inch TFT Color LCD
..Display
• USB Host/Device 2.0 full-speed ..interface
• Includes Probes, test leads, AC Adapter/Charger
.. and nylon carry case

•Up to 10 settings stored in memory 
•Optional RS-232, USB, RS-485 adaptors
•May be used in series or parallel modes
.with additional
supplies.

•Low output
ripple & noise 

•LCD display
with backlight

•High resolution at 1mV

USB Digital Storage OscilloscopesUSB Digital Storage Oscilloscopes
* High performance: 
* USB connected: Uses
..USB and supports 
..plug'n.play, with 12Mbp
..communication speed.
* Best performance for
..your dollar: Thease units
..have many features that
..are comparable to the high speed stand-alone
..DSOs. But costs a fraction of the price.
* No external power required: Bus-powered from
..the host computers  USB port.
* Probes & USB cable included.
* Easy to use: Intuitive and easy to understand.
* Various data formats: Can save wavrfrom in the 

following formats:.txt .jpg .bmp & MS excel/word

40MHz DSO-2090DSO-2090 $169.00$169.00
60MHz DSO-2150DSO-2150 $194.00$194.00

200MHz DSO-5200DSO-5200 $289.00$289.00

Great Deals @
CircuitSCircuitSpecialistpecialists.coms.com

Programmable DCProgrammable DC
Power SuppliesPower Supplies

wwwwww.CircuitS.CircuitSpecialistpecialists.coms.com

Circuit SCircuit Specialistpecialists,Inc.s,Inc.
wwwwww.CircuitS.CircuitSpecialistpecialists.coms.com
800-528-1417 / / Fax:480-464-5824

Model CSI3644A CSI3645A CSI3646A

DC Voltage 0-18V 0-36V 0-72V
DC Current 5A 3A 1.5A

Power (max) 90W 108W 108W
Price $199.00$199.00 $199.00$199.00 $199.00$199.00

Item #Item # DSO1060:DSO1060: $569.00$569.00

Programmable DC LoadsProgrammable DC Loads
The 3710A is a
programmable
electronic DC
load, capable of
supporting up to
150W of power
& the Model
3711A, 300W of power.These devices can
be used with supplies up to 360VDC and
30A. They feature a rotary selection switch
and a numeric keypad used to input the
maximum voltage, current and power set-
tings. Optional RS-232, USB & RS-485
adaptors are available.
Item #Item # CSI3710A:CSI3710A: $349.00$349.00
Item #Item # CSI371CSI3711A:1A: $499.00$499.00

Probes
Probes

Included

Included
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NEW WEB SITE FOR 
DESIGN ENGINEERS
• New Part Number Search
• New Parametric Search
• New Navigational Tools
• Clean & User Friendly Interface
• Easy to Use Product Support Tools
• Quick Access to Contact Info.
• New Industry Solutions Content
• Distributor Product Inventory

www.panasonic.com/indus

piccomponentsmarketing@us.panasonic.com
1-800-344-2112

Versatyle Test 46
VI Technology 35, 36
Virginia Panel 61
Vision 2010 69
Vision Research 71
VTI Instruments 38
Yokogawa 43
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VIEWPOINT
[An exclusive interview with a technical leader]

Q: How would you describe the 
growth of IP (Internet Protocol) 
networks?
A: IP networks are growing significantly as 
a result of the convergence of wired and 
wireless, the rapid expansion of applications 
like smartphones, the rising popularity of 
social media, and the trend toward “always 
on” connectivity. In addition, data centers 
have increasingly adopted Ethernet and IP 
for virtualization and storage needs.

Q: What are the biggest test challenges 
arising from network expansion?
A: It is very difficult to predict what kind of 
traffic these rich multimedia applications 
will generate. I call it a “multimedia digital 
tsunami.” First, you must scientifically sim-
ulate and characterize this traffic to design a 
network that delivers a quality experience 
for users.  In addition, you must ensure that 
your network architecture and testing strat-
egy are building incrementally. That means 
that you must test the base network (layers 
2 and 3) and data center appliances (layers 4 
through 7) and address security issues 
through proper testing. You must also ad-
dress issues that affect performance, such as 
jitter and latency. Finally, the industry needs 
to design test solutions for the coming mas-
sive upgrade in networks, as they move to 
10-, 40-, and even 100-Gbps standards.

Q: What is Ixia’s approach to 
providing test solutions for these 
advanced networks?
A: We’ve moved from being a niche com-
pany focused on IP and Ethernet, particu-
larly testing routers and switches, to a 
broad-based test provider. Now, we can 
provide testing and simulation for layers 4 
through 7, as well as security testing. And 
through last year’s acquisition of Catapult, 
we are involved in wireless edge testing 
and simulation. Increasingly we are con-
cerned with testing and simulation of con-
verged wired and wireless networks, as well 
as converged data center solutions where 
we can test deep packet inspection devices, 
security devices, and load balancers.

Q: What distinguishes Ixia’s product 
line from that of other test firms?
A: We have architected our solutions on 
three key pillars: IP, Ethernet, and 3G and 
4G technology, especially LTE. On top of 
these are multiple applications to address 
the scalability, protocol, and conformance 
needs of our customers. Our products are 
based on the industry standards that are 
being adopted by customers, and we put 
great emphasis on time to market in the 
test solutions we provide. Many times, we 
are early adopters of industry standards. 
For example, we were the first in the world 
to do 100-Gigabit Ethernet implementa-
tion. Our test architecture is also highly 
unified so that customers can expand their 
testing and simulation as their business 
grows. We can provide a 1-Gigabit tester, 
a 10-Gigabit tester, a 40-Gigabit tester, or 
a 100-Gigabit tester in the same chassis. 
We have hundreds of test protocols for IP, 
Ethernet, and 3G and 4G.

Q: Can you cite examples of signifi-
cant new product introductions?
A: Even during the recession, we spent 
25% of revenue on product development. 
The first in a series of breakthrough prod-
ucts was IxYukon, a high-density, 10-Giga-
bit Ethernet tester that packs 96 ports in a 
10U rack chassis. This product supports full 
layer 2 through 7 functionality for testing 
routers and switches with network emula-
tion and Internet applications. We also in-
troduced our “K2” 100-Gigabit Ethernet 
solution. A third significant product is our 
Acceleron-NP load module, which gives 
network equipment manufacturers a simu-
lation solution for testing their equipment 
for the functional requirements of next-
generation data centers. T&MW 

Atul Bhatnagar discusses other 

network test technologies, including 

new energy efficiency solutions, in the 

online version of this interview: 

www.tmworld.com/2010_08.

Testing meets a “multimedia digital tsunami”

ATUL BHATNAGAR
President and CEO
Ixia
Calabasas, CA

With more than 20 years in 
the computing and com-
munications industries, 
Atul Bhatnagar runs Ixia’s 
day-to-day operations and 
is also intimately involved 
with strategy and long-
term business planning. 
Prior to joining Ixia, he led 
product development at 
a mobile-to-mobile con-
vergence start-up, DiVitas 
Networks, focusing on WiFi 
and cellular convergence. 
Prior to that, he served as 
VP and GM of the Enter-
prise Data Networks Divi-
sion of Nortel. Bhatnagar 
also held management 
positions at Alteon Web 
Systems and Hewlett-
Packard. He holds an MSEE 
from the University of New 
Mexico and a BSEE from 
India’s Birla Institute of 
Technology and Science.

Contributing editor Larry 
Maloney conducted a 
phone interview with Atul 
Bhatnagar about test 
challenges and solutions 
in wired and wireless 
networks.
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Centellax 40Gb/s Bit Error Rate
Testing at a price you can afford

Typical BER Test System for 40 Gb/s Optical Receiver

Modulator
Driver

Modulator
12.5 Gb/s BERT

40 Gb/s
Demultiplexer

40 Gb/s
PRBS Source

DUT 4x Error
Detector

HeadsLaser Fiber

X2

PCB12500
Parallel
Channel

BERT

TR1D4A
Data In
Data In

Clk In
Clk/2 Out

Clk Div In

D0
D1
D2
D3

TG1P4A
Clk Out
Clk In

Data Out
Data Out

The SB40B-40G BERT System 
is a complete cost effective 
solution for 40, 28, and 25Gb/s 
device characterization and 
production testing.
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Move Your Automated 
Test Beyond the Box

Engineers around the world are making the software-
defined PXI platform the cornerstone of their test 
system architectures. With more than 1,500 modular 
instruments available from more than 70 vendors, PXI 
delivers the functionality and flexibility you need to build 
a better test system while reducing cost and size.

PRODUCT PLATFORM

PXI modular instrumentation

NI LabVIEW graphical software

NI TestStand software

>> Learn how PXI can help you at ni.com/beyond 800 891 8841
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