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Starting at
E_§_1,230*

—

. I "opular
o X-Series Competitor's
' ) (MSO and DSO) | Series (DS0) (MSO0 and D Bl DS0)
'ILBandwidth (MHz) 70, 100, 200 50, 70, 100, 200 | 100, 200, 350, 500 100, 200
Max sample rate 2GSa/s 2GSa/s 4 GSa/s 1GSa/s
Max memory depth 100 kpts 2.5 kpts 4 Mpts 1 Mpt
'(‘c:;‘v:fodrf;:/’:;‘é) 50,000 200** 1,000,000 5,000 =
Fully upgradable Yes No Yes No
Function Generator Yes No Yes No
. . . **Refer to Agilent Pub 5989-7885EN for update rate
*©AI% (:11ri1ceA£ ::: tmT TJCQS L;Irolgles, Inc. Notes: Data for competitive oscilloscopes from competitor publications 3GW-25645-0 and 3GW-22048-1

subject to change

oo oo | ST EQUITY
Right Instrument.

Right Expertise. 800-732-3457 ]
Delivered Right Now. www.testequity.com/agilent




Where Do I Go for Technical Information?

Omega. 60m, of Course!

Your single source for process measurement and control products!

Over 2000 full color pages of
temperature measurement & control products

Over 1600 full color pages of
cutting-edge pressure, strain & force
products

TRANSAC rNoNs

[ r—

'

Technical information to help you
meet your temperature measurement and
control requirements

New wireless sensors, transmitters and
receivers, ethernet web based measurement and
control devices for monitoring & recording data
over the internet

Over 1300 full color pages of
flow, level, pH, conductivity and
environmental measures

Technical information to help you meet
your pressure measurement and control
requirements

CD-ROM
panel meters
and infrared
instrumentation 4%

For Sales and Service, Call TOLL FREE

1888 -7c-oMmEcR

Based on Original Norman Rockwell illustrations © The Curtis Publishing Company
© 1943 the Norman Rockwell Family Entities

Over 150 full color pages
covering 7 product categories in automation,
sanitary, temperature, electric heaters,
wireless/data acquisition, pressure and flow

Over 200 full color pages
of state-of-the-art products for sanitary
applications—plus Classic Dilbert Cartoons!

Over 100 full color pages of top
selling products for the strain gage
market—plus 60 Classic Dilbert
Cartoons

Over 180 full color pages of top selling
products for the electric heaters market—
plus 96 Classic Dilbert Cartoons

Technical information to help you
meet your flow & level
measurement
and control requirements

Technical information to help you
meet your data acquisition
requirements
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Shop Online at
~
omega.com-
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©COPYRIGHT 2011 OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED.
Dilbert © United Feature Syndicate, Inc.

Visit omega.com/literature

Literature and CDs cannot be
delivered to a P.O. Box




Agilent
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Rohde & Schwarz
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MATLAB
CONNECTS

Power Spactnom Denssy From Sigasd Anstyse

TO YOUR TEST
HARDWARE

Connect to your test equipment
directly from MATLAB® using standard
communication protocols and hundreds
of available instrument drivers.

Analyze and visualize your test results

GPIB ) : .

using the full numerical and graphical
LXI power of MATLAB.
i For more information on supported hard-
TCP/IP ware, visit www.mathworks.com/connect
VISA

\ MathWorks

UsB

© 2010 The MathWorks, Inc.

MATLAB is a registered trademark of The MathWorks, Inc. Other product or brand
UDP names may be trademarks or registered trademarks of their respective holders.
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Test comes roaring back
After a disastrous
2009, the large
publicly held test
companies enjoyed
booming business
in 2010.
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D. Maloney,
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¢ Instrumentation Equipment Manufacturers
® Accessories & Software: Instrumentation

® Third-Party Services: Instrumentation

Communications Test

® RF/Microwave and Wireless Communications Test
® Telecom/Datacom Test

® Fiber-Optic/Electro-Optic Test

® Third-Party Services: Communications Test

ATE/DFT/BIST

® Production Test Equipment Manufacturers

® Accessories & Software: ATE/Production Test/QA
® Third-Party Services: Production Test

Electrical & Physical Environmental Test
® Environmental Test

* EMC Test

® ESD Control/Protection
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““" Onlme now at TMWorld.com

Check out these excluswe features on the Test & Measurement World Website:

From the archives

Advantest's acquisition of Verigy brings within one
organization two significant SOC (system-on-a-chip)
test platforms: the Advantest T2000 and the Verigy
V93000. A six- to nine-month integration period will
help determine the future of each platform within the
combined organization.

Meanwhile, it's instructive to look back at each or-
ganization’s historical view of the respective systems.
Editorial director Rick Nelson interviewed Advantest
America’s then president and CEO on the occasion of
the T2000's introduction in 2003, and in 2005 he
interviewed key architects of the 93000 when that
platform took Test & Measurement World's first annual
Test of Time award:

bit.ly/mYDzfc
bit.ly/qGqSYh

Stay current on test topics

Subscribe to a T&’MW e-newsletter to stay informed
about the latest news in the test, measurement, and
inspection industries.

subscribe.tmworld.com

Blog commentaries and links

Taking the Measure

Rick Nelson, Editor in Chief
® Small iron seeks respect
® Incremental growth for Semicon West
® SEMI sounds upbeat note

Rowe’s and Columns

Martin Rowe, Senior Technical Editor
e | eCroy acquires signal-integrity training company
® PCle Gen 4 on the drawing “board”
® Automated versus manual tests

Testing the Limits
UNH-IOL Staff
® New MIPI standards: M-PHY and UniPro

® Power spectral density testing for ITU-T G.9960
power line devices

e Communications testing in a power line
environment

www.tmworld.com/blogs

Wilder Technologies presents its

and you have our word on what’s in it!

NEW!

€9 THUNDERBOLT.

How do we back up our performance data? With the best documentation in the business.

Our new Thunderbolt
fixture products
support the full
10.0 Gbs Data Rate

Thunderbolt fixtures for Source,
Sink, and Cable compliance testing

Very high performance electrical in
a compact/durable package

Replaceable phased align coaxial
cables with standard SMA
connectivity

Test out our website at www.wilder-tech.com  Phone: 360-859-3041

WILDER
... TECHNOLOGIES

It's all about integrity
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Discover the Alternatives...

With more f

The future of modular test is faster

and more flexible. PXI Gen 2 lets you
download entire waveforms in a quarter
of the previous time and handle the most
data-intensive streaming applications.

The all hybrid slots give you the flexibility
to mix new or existing modules in a
variety of PXI and PCI formats. Now

That's thinking ahead. That's Agilent.

...Agilent Modular Products

© 2011 Agilent Technologies, Inc

*Agilent prices are USD and subject to change.

i’b'"i;i_i‘ty and better"“ﬁéﬂ-rformancg_, _

ure. —

National
Instruments

PXI1-1075

Hybrid slots 16 8

Throughput to
system slot

Agilent

Feature M9018A

8 GB/s 4 GB/s

859 W
$9,5685

7191TW
$8,098

Power

Price”
{with cabled 170 to computer)

Price* $7.485 N/A

{with above plus trade-in)

National Instruments: PXle-1075 User Manual, July 2008, 372437A-01
and 2008-9905-501-101-D Data Sheet

Compare and Trade In.
www.agilent.com/find/flexiblePXI

u.s. 1-800-829-4444 canada 1-877-894-4414



Named BESTIN TEST 2011 for
compliance/environmental testby* .~
Test & Measurement World Magazine

2011 AWARD WINNER

www.hipetronics.com
845-219-3644 X245 emcsales@haefely.com

join our group! i www.linkedin.com/companies/hipatronics

EuE

TMW.Aug 2071 BG

CONSOLIDATE MULTIPLE TEST SOLUTIONS INTO
===

BDONE INTERFACE

Reliable connections over =S ——
10,000+ mating cycles

Combine signal, power, and
coax with hybnd modules

Complete your inferface solution
with VPC's WIRE+ products

Customize with
various accessories

Mass InterConnect solutions
from 2-75 modules

- ! Mass InterConnect Solutions
Pcs Virginia Panel Corporation creating order out of wiring chaos
To learn more, visit vpc.com/completesolution
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n expanding electronic ecosystem
offers good news for semiconduc-
tor and related industries. That’s
the takeaway from a July 11 press
conference hosted by SEMI in an-
ticipation of the organization’s July
12-14 Semicon West trade show in San Fran-
cisco. Doug Neugold, chairman, CEO, and
president of ATMI and incoming chairman of
SEMI, said the expanding electronic ecosys-
tem has led to forecasts that electronic end
equipment sales will reach $1,350 billion in
2011, up from an estimated $1,237 billion in

2010.
Continued success Over the same
il . tin- period, semicon-
will require contin ductor sales are
ued investment. forecast to grow
from $298 bil-

lion to $314 billion, semiconductor equipment
sales will grow from $40 billion to $44 billion,
and materials sales will grow from $44 billion
to $46 billion. One downside is that, within
the semiconductor equipment segment, test-
equipment sales are expected to dip from
$4.15 billion (actual figures) in 2010 to an esti-
mated $3.92 billion in 2011, with a predicted
modest rebound to $4.06 billion in 2012.
That's perhaps due to test-equipment ven-
dors’ successful efforts to drive down test
costs under considerable pressure from their
customers.

The favorable industry figures are having a
salutary effect on Semicon West, according to
Karen Savala, president, SEMI Americas,
speaking at the press conference. This year
saw exhibition growth up 9.5% over 2010.
And for the co-located Inter Solar North
America, exhibition growth was up 18% from
2010. Savala cited several key focus areas for

EDITOR'S NOTE

EDITORIAL DIRECTOR

-

L &%

Electronic ecosystem needs support

exhibitors this year, including LEDs, MEMS
technologies, 3-D ICs, and printed/flexible
electronics. For future Semicon West events,
she predicted incremental and measured
growth.

For continuing success, the electronic eco-
system needs some nurturing. Speaking at the
July 11 press conference, Leo Berlinghieri,
CEO and president of MKS Instruments, out-
lined SEMI's efforts in Washington to get gov-
ernment support for initiatives critical to the
electronics industry. SEMI’s operation in Wash-
ington, he said, serves as an interface be-
tween industry and government, facilitating
ongoing interaction with policymakers through
its Washington Forum/Lobby Days programs
and other efforts.

Key goals of SEMI in Washington, Berlinghieri
said, include prioritizing R&D investments for
basic research at the nation’s science agen-
cies; strengthening, improving, and making
permanent the R&D tax credit; supporting
high-skills immigration reform; extending
solar-energy-manufacturing tax incentives; and
approving key international trade agreements.
He cited as one success the advanced manu-
facturing program—chaired by Andrew Liveris,
head of SEMI member Dow Chemical, and
Susan Hockfield, president of MIT—that lever-
ages $500 million in existing funds to support
cooperation among industry, universities, and
government to create US manufacturing jobs.

But continued industry success will require
continued investment. As | write this, Wash-
ington remains paralyzed over debt-ceiling
talks. Let's hope that by the time the print ver-
sion of this “Editor's Note” lands on your
desk, government officials are back on the job
and amenable to implementing the SEMI-sup-
ported initiatives. T&MW

‘ POST YOUR COMMENTS AT WWW.TMWORLD.COM/BLOG.

TEST & MEASUREMENT WORLD www.tmworld.com

AUGUST 2011




|

Oscilloscope

=¥  You Gotta Have One

To Understand

WaveRunner” 6 Zi

B

Visit LeCroy at ESC Boston,
Booth 900

LeCroy

Beyond the Limits




TEST

CONTRIBUTING TECHNICAL EDITOR

The Tel-Ohmike

apacitor (n): a troublesome electronic com-
ponent that accumulates and discharges
trouble for other components.

I can’t prove it, but I'll wager that capacitors are near the tops of
everyone’s component-failure Pareto charts. Consider the counterfeit-
electrolyte outbreak of a few years ago, the sensitivity of voltage-regula-
tor circuitry to capacitors’ parasitic parameters, and the inevitable
deterioration of capacitors’ characteristics over time.

None of these effects matter if you assume that a capacitor failure
determines the equipment’s end of life, but it’s a different story if you're
charged (pun intended) with keeping the equipment running. It was
ever thus.

Nowadays, it’s rare for manufacturers of passive components to offer
test equipment for their products, but in 1940, Sprague Electric
introduced the Tel-Ohmike, a versatile instrument that measured
capacitance, insulation resistance, leakage current, power factor, and
more. A built-in DC
power supply enabled
reformation of electro-
lytic capacitors. A later
model (the TO-5) added
transformer turns-ratio
measurement, and the
product line apparently
ended in the early 1970s
with the model TO-6A.

Built in 1952, the
model TO-4 awaiting
restoration on my bench features a trio of World War II surplus vacuum
tubes—a 1619 diode-connected power pentode, a 12J5-GT triode, and
a 1629 “Magic Eye” indicator tube. Measured using a Wien bridge with
the Magic Eye tube serving as the null indicator, the five capacitance-
measurement ranges of the TO-4 span 1 pF to 2000 puE In resistance
mode, the circuit gets reconfigured as an AC Wheatstone bridge, again
using the Magic Eye as a null indicator.

In power-factor and insulation-resistance measurement modes, the
circuit uses the 12J5 and an analog meter as a high-impedance volt-
meter. In leakage-current mode, the analog meter simply measures
direct current flowing through the device under test.

Tube wearout aside, the TO-4’s potential failure points include a
complex switch assembly that selects test modes, and ironically, an octet
of Sprague’s “Black Beauty” capacitors.

The latter are notorious for leakage failures but beloved by audio-
philes for their “sonic character” Go figure.... T’RMW

To read past Test Voices columns, go to www.tmworld.com/testvoices.

TEST & MEASUREMENT WORLD www.tmworld.com

BRAD THOMPSON

brad@tmworld.com

GOOD CAPS, BAD CAPS
A capacitor’s equivalent circuit com-
prises an ideal capacitor, series and
shunt resistances, and series inductance.
Failure modes affect capacitance, leak-
age current (shunt resistance) and ESR
(equivalent series resistance). Magni-
tudes of the modes vary with capacitor
construction, but ESR, power factor, and
tangent-3 losses all refer to different
views of the same phenomenon—losses
in the unavoidable series resistance.
Handheld digital multimeters with a
capacitance-measurement range can
provide erroneous readings when misled
by shunt (leakage) and series (ESR) resis-
tances. Current-generation dedicated
ESR meters apply millivolts of AC to the
device under test, but a shorted capaci-
tor typically reads an ESR of 0 Q.
Companies that offered products sim-
ilar to the TO analyzer (e.g., Heath and
Eico) have gone out of business or
shifted their focus. To locate the TO's
modern equivalent, search for a hand-
held or benchtop LCR meter. Many
models are available, but read their
specifications carefully to understand
how (or whether) they measure ESR.

TOO LITTLE OF A BAD THING?

These papers explain how too-low ESR
can upset voltage regulator perfor-
mance, beginning with “Can ESR Be
Too Low?"” by Erik Reed at Kemet:

www.kemet.com (search for 2010-04)
www.national.com/an/AN/AN-1482.pdf
focus.ti.com/lit/an/slyt187/slyt187.pdf

RESTORATION NOTES

Fans of antique instrument restoration
may download manuals for Sprague’s TO
testers here (note that TO testers may
apply excessive voltage to low-voltage,
low-capacitance electrolytic capacitors):

bama.edebris.com/manuals/sprague

Someday, all of the Magic Eye tubes will
be gone, but here’s a clever substitute:

wwwO005.upp.so-net.ne.jp/y_kondo/
MAGICEYE2.HTM
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_ NEWS

Advantest completes purchase of Verigy -

Advantest announced on July 4 that it had completed its purchase of Verigy for $1.1
billion. Speaking at Semicon West in San Francisco on July 12, Haruo Matsuno,
Advantest president and CEO, said the two companies, based on last year’s figures,
combine to post annual sales of $1.7 billion, with 4900 employees in 21 countries.
He added that Verigy will initially operate as a wholly owned subsidiary of
Advantest, with additional integration to occur over a six- to nine-month period,
with each entity maintaining its current strategy through the transition.

To that end, Verigy at Semicon West highlighted its new V93000 Smart Scale test sys-
tems and pin cards for testing advanced semiconductor designs, including 3-D device
architectures and IC designs for the 28-nm technology node. Four Smart Scale tester
classes—ranging from the compact A (pictured) through the large-test-head L—enable
Verigy to serve each user's specific applications.

For its part, Advantest highlighted its new EPP (Enhanced Performance Package)
for the T2000 system. EPP provides for distributed and instrument and test-execu-
tion control to optimize multisite parallel efficiency while supporting concurrent
and mixed-signal test. Advantest also introduced the HA5100CELL NAND flash
memory tester, based on the company’s Harmonic Architecture platform for wafer test, which operates at 100
MHz and can test 6144 devices in parallel. Advantest also announced the T5573 package-test system for NAND
devices. The 200-MHz T5573 offers a typical parallel test capacity of 768 DUTs. www.advantest.com.

=

Tektronix acquires
Veridae Systems

conductor characterization and metrol-
ogy,” said David Seiler, chief of NIST’s
Semiconductor Electronics Division, in a

electronics, was available through paid
subscriptions.

The information may help new
employees in the semiconductor industry  prepared statement. “As there is frequent
get up to speed on measurement and turnover in the industry, there is constant
characterization issues. “These collected need for training and retraining of
proceedings represent research and over-  employees. Improved access to this back-
views of critical topics collected from ground will ease that process dramati-
worldwide experts in the field of semi- cally” www.nist.gov; www.aip.org/aip.

Tektronix has announced the acquisi-
tion of Veridae Systems, a firm that was
founded in 2009 to commercialize
research from the University of British
Columbia.Veridae delivers products
used in ASIC/FPGA-prototyping
debug, ASIC post-silicon validation, and
FPGA-based-system validation.
“Veridae is solving an ever-increasing

Smart camera uses triangulation sensor

challenge faced by our customers—
debug and validation of their complex
systems,” said, Amir Aghdaei, president
of Tektronix. “The combination of Veri-
dae and Tektronix solutions will provide
significant cost saving to our customers
while accelerating their time to market.”
www.tektronix.com.

Semiconductor research
available online

The NIST (National Institute of Stan-
dards and Technology) and the AIP
(American Institute of Physics) have
agreed to post free information on
their Websites about advances in semi-
conductor research. Previously, the
information, which comes from the
proceedings of the International
Conference on Frontiers of Charac-
terization and Metrology for Nano-

12 AUGUST 2011

Vision Components has introduced the VC nano 3D smart camera,
a 140x70x35-mm machine-vision system that can be configured for
3-D and 2-D inspection tasks. The VC nano 3D housing includes an
intelligent camera and a line laser with 5-mW power consumption,
so the camera can record images in real time at a scan rate of up to
400 Hz by means of a triangulation-sensor method.

The images can be analyzed by the smart camera’s DSP, which
has a computing power of 5600 MIPS. A programmable 100-Mbit
Ethernet interface allows for live video output to a PC. Moreover,
two digital inputs and four outputs are
available for integration into existing
automation environments.

Twelve models are available, covering
working distances between 80 and 120
mm, measuring ranges between 12 and
120 mm, and vertical resolutions between
5 and 50 pm. The cameras can be used in measuring applications,
component inspection, robot guidance, completeness checks, and
the detection of codes on punched parts.

Base price: 1999 euros. Vision Components, www.vision-compo-
nents.com.

www.tmworld.com TEST & MEASUREMENT WORLD



CALENDAR Compensate for measurement paths

Cables, connectors, and test fixtures degrade signals, particularly at
high frequencies. As a result, engineers characterize measurement
paths and compensate for them in software. With PrecisionProbe
software from Agilent Technologies, you can perform those charac-
terizations with one of the company’s 90000-X or 90000A series

Autotestcon, September 12-15,
Baltimore, MD. IEEE, www.
autotestcon.com.

International Test Conference, high-bandwidth oscilloscopes.

September‘1 8-23, Anaheim, CA. PrecisionProbe starts by transforming the scope’s calibration output

IEEE, www.itctestweek.org. into a pulse generator. Pulse rise time is less than 15 ps. By measuring
E— . — the rise time of the signal

Vision 201 1, November 8-1 0, Summary, ff agnitude after it passes through the

Stuttgart, Germany. Messe Stutt-
gart, www.messe-stuttgart.de/
vision.

measurement channel,
the software can calculate
S,, for any measurement
== channel to compensate
Productronica, November 15- e for Vour/Vin amplitude
18, Munich, Germany. Messe R and phase losses. By
Minchen, www.productronica. using the S,; response,

T eeo Gl R G

com. PrecisionProbe creates an
inverse filter that it applies to measured signals, which compensates

To learn about other conferences, for signal loss up to the oscilloscope’s bandwidth.

courses, and calls for papers, visit Prices: For the 90000-X oscilloscopes—$8000; for the 0000A

www.tmworld.com/events. oscilloscopes—$7000. Agilent Technologies, www.agilent.com.

Synchronized USB — Tns

Creative Test!
thought outside the box

Time-Based Architecture See it in action at

e T
OEMs: Develop with USB-inSync™ AUTOTESTCON

September 12-15

IVI Compliant SDK for Seamless Integration Booth 1117
Full product data sheet, price list & ordering info: USB ] CHRONOLOGIC
www.chronologic.com.au +61 8 8410 5955 inSync” N GLOBAL TIMING SYSTEMS
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Solve Your Systems Needs

Fully Integrated Test Systems
Solutions For Any Application from DC to 50 GHz

Whether you choose one of our standard test systems — or have AR build a system to your specs — you'll be amazed at
how easy, accurate, efficient, and affordable testing can be. Everything you need is right at your fingertips. It all works together perfectly,
because everything has been carefully selected and assembled by AR engineers, using the most dependable and most innovative
equipment on the market today.

Why An AR System Is The Smart Way To Test:

* No company has more experience and expertise in ¢ Performance Guarantee — AR manufactures the majority of the system
EMC test equipment than AR components allowing us to match and guarantee their performance

* Reduced Test Time — get products to market faster * Everything is fully tested before being shipped

* Increased Accuracy * Single source for support & service

* Lower Risk * More Compact & Portable — everything can be on one platform.

AR can deliver a solution that integrates all your testing needs: radiated immunity, conducted immunity,
conducted emissions, radiated emissions, electrostatic discharge, lightning simulation ... whatever you need.

We have the expertise and experience to supply turn-key and fully automated systems needed to test various
standards including IEC 61000, MIL-STD 461 and 464, DO-160, wireless, automotive, HIRF and HERO.

To learn more, visit us at www.arworld.us or for technical support call 800-933-8181.

. . ISO 9001:2008
Visit http://goo.gl/yluDS to find out more. Certified
_n'®
“mv rf/microwave instrumentation
ﬁﬁ Other ar divisions: modular rf @ receiver systems © ar europe
m USA 215-723-8181. For an applications engineer, call 800-933-8181.

In Europe, call ar United Kingdom 441-908-282766 * ar France 33-1-47-91-75-30 ¢ emv GmbH 89-614-1710 * ar Benelux 31-172-423-000

Copyright © 2011 AR. The orange stripe on AR products is Reg. US. Pat. & TM. Off.



MARTIN ROWE
SENIOR TECHNICAL EDITOR
martin.rowe@cancom.com

[INSTRUMENTATION]

Engineers know when to automate

he decision to automate product

testing often involves more than

monetary costs. Indeed, you can
start the decision-making process by
calculating the time that automating a
test can save. A simple calculation com-
paring the time savings to the automa-
tion development time can tell you how
long the payback period will be. But in-
tangibles may make the decision to au-
tomate easier or harder. Recent discus-
sions on online test-engineering forums
pointed to several factors that go into
the decision.

Automation improves repeatability
over manual testing. Software will
configure test instruments and devices
under test the same way every time.
Software also automates data storage
for record keeping and analysis. Man-
ual data entry can introduce recording
errors.

Chris Chambers, principal at Touch-
stone Automation, told me that anytime
you have repetitive test operations, you
should automate. That goes for engi-

Add eight serial ports

Sealevel Systems has introduced the 7804e Ultra

COMM+8.PCIE module that lets you add eight se- .
rial ports to a desktop PC through a PCI Express ex- 7
pansion slot. The card lets you configure each port
for RS-232, RS-422, and RS-485 operation. The max- {(

neering evaluations as
well as production tests.
You'll also achieve fu-
ture savings, he said,
because “If you auto-
mate, you'll likely de-
velop code and user
interfaces that you can
use in other projects.”
You also need to
consider the mainte-
nance costs for an auto-
mated system, particu-
larly if the test station
has a long life expec-
tancy. For example, the
same equipment models
may not be available if
you need replacements or if you need
to build an identical test station years
later. The inability to get replacement
equipment may force you to write new
code or modify test procedures, both of
which can introduce unforeseen errors.
The benefits and costs of automa-
tion may not be obvious at first. “If a

Courtesy of Geotest.

/

imum data rate is 921.6 kbps. www.sealevel.com. =

Power source includes analyzer

The CSW series of AC/DC power sources from Ametek Programmable
Power includes an analyzer that measures voltage, current, real power, ap-
parent power, power factor, frequency, and phase. The power sources can
produce up to 5550 VA at AC frequencies from 16 Hz to 5 kHz. Applica-
tions include power-line disturbance testing, avionics testing, and AC/DC
power-supply testing. www.programmablepower.com.

High-speed USB digitizer

Data Translation’s DT9862 USB data-acquisition system can sample simulta-
neously on two channels at rates up to 10 Msamples/s in burst mode or 5
Msamples/s continuously. Each channel has a dedicated 16-bit ADC. The
module includes digital I/O channels, two 32-bit counter/timers, three 32-
bit quadrature decoders, and 500 V of isolation. www.datatranslation.com.
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automated test doesn’t
save much time,” said
Ken Roberge, senior
test engineer at Crystal
Technology, “then you can assume
an automated test isn’t worth de-
veloping.” But he explained that
there’s an opportunity cost sav-
ings from automation. “The test
operator or technician may be able
to perform other tasks while an
automated test runs,” he said. The
time an automated test frees for
other tasks, then, may make it
worth developing, but only if
your management understands
opportunity costs.

In some companies, the deci-
sion to automate may come down to
whether you have a test-equipment
budget or whether management looks
at cash flow only. For example, suppose
that automating a test process requires a
$10,000 piece of test equipment. If you
buy the equipment, the company will
have spent $10,000 in addition to sala-
ries. With manual testing, the company
“saves” $10,000.

In some situations, you might actu-
ally have to make a case for not auto-
mating a test procedure. If an auto-
mated test cuts a 30-min test by 5
min, then automating may not be
worthwhile. Situations like that may
occur if a test has a long setup time or
you must perform a manual calibra-
tion before each test.

In some instances, automation may
not fully replace manual testing. Roberge
pointed out that tests may be partially
automated; for example, you may use a
computer to acquire data from an oscil-
loscope, but only after you manually
tune items such as coils. Similarly, Cham-
bers described an application that re-
quired an LED to illuminate at the
proper time before a test could complete.
Verifying the illumination was a difficult
task to automate, so a test operator
checked the LEDs. T&’MW

Automation can cut
test time, reduce er-
rors, and provide
consistent results.
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MORE PERFORMANCE
MORE VALUE

New Products from the Leader

in Low-Cost DAQ

16-BIT HIGH-SPEED MULTIFUNCTION DEVICES
NEW USB-1608G Series
e Up to 500 kS/s, 16-bit

* 16 analog inputs
e 8 digital I/0
* Up to 2 analog outputs

From Only $399

24-BIT TEMPERATURE AND VOLTAGE DEVICES
NEW USB-2408 Series
e 1 kS/s, 24-bit

e 8 thermocouple or
16 voltage inputs

» 8 digital 1/0
e Up to 2 analog outputs

From Only $599

SOFTWARE ENGINEERED TO MEET YOUR NEEDS
Linux®, Mac®, Windows®
MULTI-PLATFORM SUPPORT with DAQFlex

Free Technical Support ® Unmatched Warranties

for Windows®, is included with most
MCC hardware and features a strip-
chart recorder, oscilloscope, function
generator, and rate generator.

is an open-source software frame-
work that offers high performance
in almost any OS. Drivers for Linux®,
Mac®, and Windows® are available
for download.

mccdaq.com/NewProducts

7. .4 e MEASUREMENT Contact us
AWK % COMPUTING. (800) 234-4232 i

©2011 Measurement Computing Corporation, 10 Commerce Way, Norton, MA 02766 * info@mccdag.com
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Modular instruments market to cross $1 billion mark by 2017

The world market for modular
instrumentation totaled $524.3
million in 2010, growing 17.1%
over the previous year. Factors expected
to drive market growth going forward
include customers’ increased focus on
lowering the cost of test, the advantage
of open standards that permit the mix-
ing and matching of instruments, and
the increased capabilities and scalability
of modular instruments. Other key fac-
tors include the increased number of
automated applications as well as the
backing of leading manufacturers such
as Agilent Technologies.

Challenges to the growth of the mar-
ket include customers’ greater familiar-
ity with traditional instruments and
concerns over defense budgets. More-
over, despite their increased capabilities,
modular instruments cannot address all
measurement needs.

The compound annual growth rate
from 2010 to 2017 is predicted to be
12.2%. In 2017, the market revenues are
expected to cross the $1 billion mark
and reach $1.172 billion.

The growth varies significantly in the
VXI, PXI/PXI Express, and AXIe mar-
ket segments.VXI is in the twilight of
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Revenue (millions $US)

2010
Year

2015

The worldwide revenue for PXI- and PXI
Express-based test-and-measurement
instruments is expected to more than
double between 2010 and 2015.

Source: Frost & Sullivan.

its life cycle and its sales have slowed,
while AXIe is just getting started. Due
to its size and growth, PXI/PXI Express
is the major force in the modular instru-
ments market (see figure).

“The increasing complexity of
devices under test, combined with cost
and time pressures, is making engineers
reconsider their test strategies. This is
evidenced by many making the switch

from traditional rack-and-stack instru-
ments to software-defined, PXI modular
solutions,” said Matthew Friedman,
senior product manager for automated
test at National Instruments.

Manufacturers also anticipate growth
in the market for preconfigured test sys-
tems. “While facing time constraints,
customers like the idea of systems being
built on standards. PXI, with its broad
portfolio of product offerings and
increasing performance, offers an excel-
lent platform for a range of ATE [auto-
mated test equipment] applications,” said
Michael Dewey, senior product market-
ing manager at Geotest—Marvin Test
Systems.

At Frost & Sullivan, our market
research has found an increased use of
modular instruments in R&D applica-
tions (especially for design validation and
verification), a growing RF market for
PXI, and a growing semiconductor mar-
ket for PXI and AXIe. In addition, the
move to serial switch technology has cre-
ated convergence opportunities among
the VXI, PXIe, and AXlIe platforms, and
VXI vendors such asVTI, EADS, and
Bustec are experiencing increased trac-
tion for their LXI offerings. T&’RMW

Electronics supply chain to recover from Japan disaster in Q3

With some companies having already recovered from
the Japanese earthquake, the entire electronics industry
is expected to complete its rebound from the disaster
by the end of the third quarter, according to new
research from IHS iSuppli.

Electronics companies with operations near the epi-
center of the quake that had suffered building and
equipment damage are expected to restore full ship-
ments by early September, six months after the quake,
which occurred on March 11, 2011. The restoration will
coincide with the peak season for electronics and semi-
conductor sales in the third quarter.

“In the history of the electronics supply chain, noth-
ing has had such a broad impact as the Japan earth-
quake, tsunami, and nuclear disaster,” said Dale Ford,
senior VP for semiconductor market intelligence at IHS.

“The worldwide repercussions of the catastrophe illus-
trated the global and interconnected nature of the elec-
tronics industry, with the impact of the disaster rever-
berating through the materials, components, and
equipment segments of the supply chain.” He added
that even the semiconductor companies suffering the
most direct damage will resume full production near the
end of the third quarter.

The duration of production disruptions have varied
depending on a facility’s distance from the earthquake
epicenter. Affected companies that were farthest from
the epicenter took only one to two weeks to restore
production, while companies closest to the disaster
could take as long as four to six months to return to
normal—depending on their response to the disaster.
www.isuppli.com.
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September 26-29, 2011.
Attend the East Coast’s Leading Embedded Systems Event.

ESC Boston drives product discussions and faster applications, delivers training and education on
the latest technologies, and helps you discover new solutions to your real-world design challenges.

Explore ESC Boston’s Agenda! Custom
relevant engineering issues.

Applications

e HMI and Multimedia

e Systems Architecture

e Reliability, Security, and
Performance

e Remote Monitoring and Wireless
Networking

Embedded Software

e Linux/Android/Open Source

e Programming for Storage, 1/0, and
Networking

e Programming Languages and
Techniques

e RTOS and Real Time Software

e Software Processes and Tools

Tools and Best Practices
e Debugging and Optimizing
e Design and Test

® Process and Management

DesignDays

BOSTON

Design|MED

i’roducts, Training & Education for EE’s

ize your schedule and attend sessions covering today’s most

Hardware for Embedded

Systems

e Challenges and Solutions in
Embedded Designs

e Connectivity and Security

e Programmable Logic and Memory

e Low Power Design and
Microcontrollers

Topics in Embedded-System
Design
e Architecture Design
e DSP, Communication,
and Control Design

Keynote Speakers

Charles G. Sodini

LeBel Professor EECS
MIT

Joerg Borchert

Vice President, Chip
Card & Security ICs
Infineon Technologies
North America

e HW and Platform Design
e Quality Design and Intellectual
Property

Register Now for 10% off ANY package!
Expo Pass registration is FREE.
esc.eetimes.com/boston

Promo Code: AD1

Four Events. One Unique Experience.

This year, ESC Boston is part of DesignDays 2011: a distinctive
electronics industry event comprised of 4 design conferences—

ESC Boston, DesignCon East, DesignMED and Designing with LEDs.
Attend all 4 conferences with the All Access Pass!

uBM

Electronics
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TOPS IN TEST

TEST COMES

After a d|
2009, the,

publlqﬁly he

s the old saying goes, the bigger they are, the
harder they fall. But there’s a flip side to that:
Watch out when they finally get up!

Following a dismal 2009 when overall test-
and-measurement revenue declined more
than 18%, six of the top 10 publicly held test
companies chalked up revenue gains of more than 25% in 2010
(see table), with predictions of solid business again this year
and in 2012.

“These large companies learned from the slump that fol-
lowed 9/11 and saved for a rainy day,” observed Sujan Sami,
industry manager for Frost & Sullivan’s Measure-
ment and Instrumentation practice. “Those invest-
ments in R&D resulted in new products that cus-
tomers needed as the economy improved.”

Big bounce for “big iron”
Nowhere has the rebound been more robust than
in the semiconductor ATE (automatic test equip-
ment) industry—the very sector that took the big-
gest beating in the recession. Teradyne’s revenue
surged 96% as the company captured $800 million
from growth in the SOC (system-on-a-chip) test
market, according to Mark Jagiela, president of
Teradyne’s Semiconductor Test Division.
“Customers recognized us with eight points of
market share gain in SOC test, bringing our full-
year total share to 49%, a new record for Teradyne,”
said Jagiela, who cited “very strong buying in the

TEST & MEASUREMENT WORLD www.tmworld.com

o> A
Takashi Nishijima,
president of Yoko-
gawa Meters & In-
struments, pointed to
the rapid recovery in
the global test-and-
measurement mar-
ket, especially in
emerging countries.

Courtesy of Yokogawa.

analog, power-management, microcontroller, and wireless seg-
ments where we have high share.”

During 2010, Teradyne expanded its UltraFlex testers for
advanced microprocessors, chipsets, disk drives, and video game
devices. But perhaps the biggest introduction was the Neptune
hard-disk-drive test system, aimed at the fast-growing 2.5-in.
HDD market.

Teradyne’s chief rival—Advantest—also enjoyed surging
sales, with year-on-year revenue gains of 87% in yen (+109%
in dollars). In the memory-test market, long-restrained capital
spending for DRAM test systems rebounded early in 2010,
observed Keith Lee, president of Advantest Amer-
ica, and demand for mobile DRAM test systems
remained robust throughout the year.

“Opverall, we recorded a 30% jump in memory-
system sales, which is largely attributable to our
T5503 and T5585 test systems,” said Lee, who also
reported healthy sales for SOC testers, “due to an
insatiable global demand for smartphones, tablet
PCs, and other consumer electronics.”

The company’s flagship T2000 platform for
SOC test now boasts nearly 50 unique customers
and has an installed base of more than 1200 systems
worldwide. During 2010, Advantest introduced an
Enhanced Performance Package for the T2000,
which incorporates new modules for executing
system-level IC-design verification.

In March of this year, Advantest announced its ac-
quisition of another major player in semiconductor
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TOPS IN TEST

test, Verigy. The Agilent Technologies’
spinoft, which recorded a 76% jump in
revenue in 2010, had come close to merg-
ing in late 2010 with LTX-Credence.

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

2010 2009 2010 revenue 2009 revenue Percent

Shortly after the announcement, Jorge Company rank rank (millions US$)  (millions US$) change
Titinger, president and CEO ofVerigy, Danaher 1 2 2,832.9! 2,221.3 27
said the C}‘eal would benefit test engineers |7 o o nologies 2 1 2,784.22 2,418.0 15
because “both companies put great im- Teradyne 3 7 16086 8194 o8
portance on developing next-generation

. e Advantest 4 8 1,197.8 571.8 1093
solutions and capabilities to meet our
s » National Instruments 5 6 873.2 676.5 29
customers’ future roadmaps.

Among the capabilities that Verigy JOSU 6 / 6522 5951 ?
brings to Advantest is its Port Scale RF Anritsu 7 5 6241 521.3 192
solution for SOC test, which accounted Verigy 8 10 569.0* 323.0 76
for more than 40% of the company’s 2010 Spirent Communications 9 9 482.2 427.2 13
revenue. Another hot product: the V93000 Yokogawa 10 NA 432.8 343.3 263

HSM3G, designed for low-cost volume
test of DDR 3 and DDR4 memory.

Sami of Frost & Sullivan does not
view the increasing consolidation in
semiconductor test as a negative for
customers. “With the broader portfolio
of products offered by Teradyne and
Advantest, customers can get one-stop
shopping,” he said.

Another Frost analyst, Jessy Cavazos,
added that there are still opportunities
for niche companies in semiconductor
test, such as Test Evolution, which targets
the AXIe open-systems market.

Test tug of war

Just as Advantest and Teradyne are poised
for tougher head-to-head battles, so are
two other test giants: Danaher and Agi-
lent. In 2010, Danaher added Keithley
Instruments to a stable that already in-
cluded such well-known brands as Tek-
tronix and Fluke. Combined, the Dana-
her family of test companies recorded
$2.8 billion in sales, edging out Agilent
for the number-one spot in the top 10.

Last year, Tektronix introduced a new
mixed-signal oscilloscope platform, the
MSO/DPO5000 Series, and unveiled
new high-bandwidth and low-capaci-
tance passive voltage probes. “Taken to-
gether, these products give embedded
systems engineers unmatched perfor-
mance and analysis tools for complex
debug and validation tasks,” noted Amir
Aghdaei, Tektronix president.

Other hot areas cited by Aghdaei in-
clude PCI Express, where bus speeds re-
quire effective test tools, such as the Tek-
tronix TLA7SA00 logic protocol
analyzer. Also in demand: instruments to
support test work on DDR3 and DDR 4
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Instruments.

"Danaher does not report sales for individual business units, such as Tektronix, Fluke, and Keithley

?Agilent revenue includes only electronic-measurement operations. Sales of instrumentation for chemical
analysis and life sciences totaled $2.7 billion in 2010.

3Percentage change in dollars reflects the increased value of the yen versus the dollar year on year. The
percentage changes in yen for these Japanese companies were +87.2% for Advantest, +10.8% for
Anritsu, and +16.3% for Yokogawa's measurement business.

“Verigy operated as an independent company in 2010 and was acquired by Advantest in March 2011.

Note: Rohde & Schwarz, a privately held company, reported annual sales of 1.3 billion euros in
the fiscal year ending June 2010, versus 1.2 billion euros the previous year.

as well as the new USB 3.0 standard and
100 Gigabit Ethernet communications.

Meanwhile, new products like the
model 810 handheld vibration tester for
equipment maintenance fueled growth
for sister company Fluke. Among other
key product introductions cited by Bar-
bara Hulit, Fluke’s president, is the 190
Series IT ScopeMeter, a four-channel de-
vice built for 600-V electrical environ-
ments found in manufacturing.

“With energy prices uncertain, we
anticipate enduring interest in products
for measuring and reducing energy con-
sumption,” said Hulit, “and the march of
electronic controls across segments, from
manufacturing to commercial buildings,
will drive the need for more complex
measurements as part of regular mainte-
nance and troubleshooting.”

Frost’s Cavazos observed that while
Danaher has moved to assemble an im-
pressive portfolio of test-and-measure-
ment companies, Agilent remains the in-
dustry’s “kingpin” in brand recognition.

Ron Nersesian, president of Agilent’s
Electronic Measurement Group, attrib-
uted his business unit’s 15% increase in
2010 revenue in large part to the intro-
duction of more than 200 products, in-
cluding 47 modular instruments in Sep-
tember alone.

“Our September announcement was
the largest modular-instrument introduc-
tion in the history of the electronic-mea-
surement industry,” claimed Nersesian.
“We are just scratching the surface in our
multiyear plan to develop modular solu-
tions and give customers the products
that best fit their measurement needs.”

Nersesian said that interest in smart-
phones is “exploding,” which is driving
test applications for 3G and 4G commu-
nications. The aerospace and defense
business is also growing for Agilent,
which claims technology leadership in
core products #
such as oscillo-
scopes, network
analyzers, signal
analyzers, and
signal sources.
One example:
the Infiniium
90000 X-Series
oscilloscopes
that feature up
to a 32-GHz
analog band-
width. On the
horizon, added
Nersesian, 1is
more business from applications related to
cloud computing and green technology.

Advantest’s Keith Lee
sees “insatiable
global demand” for
smartphones, tablet
PCs, and other con-
sumer electronics.

Courtesy of Advantest.
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R&D spawns success
Research investment also paid
oft for National Instruments in
2010, which notched a 29%
jump in revenue. “We have
made significant investments in
R&D to fully leverage our core
platforms of PXI and
CompactRIO,” pointed out
James Truchard, president and
CEO. “Two key developments
in PXT in 2010 were the release
of the industry’s first PXI vec-
tor network analyzer and our
new high-density PXI switch-
ing platform.”

NI, honored for the 12th
consecutive year by Fortune as
one of “America’s 100 Best
Companies to Work For,” reported strong
interest in its RF and NI FlexRIO prod-
ucts used in automated validation and
production test for smartphones and
other mobile devices. The company is
also positioning its PXI platform for
semiconductor testing. For example,
TriQuint Semiconductor reduced the
characterization time of its latest power
amplifiers from over two weeks to about
a day using an NI PXI solution.

For Japan-based Anritsu, not even a
deadly tsunami and earthquake could
dampen solid business performance in
2010, when revenue grew nearly 11% in
yen (19% in dollars). In fact, all three Japa-
nese companies in the top 10 reported a
return to normal operations within two
months of the March disaster.

“The chief factors that contributed to
our revenue were growth in installation
of broadband communications networks
and the expansion of data-
communications services,” said
company president Hirokazu
Hashimoto. “As a result, our
top-performing test products
were those that measured mo-
bile communications, includ-
ing conformance test systems,
signaling testers, and field

Agilent introduced
more than 200 new
products in 2010, in-
cluding many modu-
lar devices, noted
Ron Nersesian, pres-
ident of the compa-
ny’s Electronic Mea-
surement Group.
Courtesy of Agilent Technologies.

which is designed to accu-
rately locate the source of
passive intermodulation,
such as near base stations.
Hashimoto said Anritsu’s
prospects for 2011 are
strong, as the company
exploits opportunities in
mobile communications.
Longer term, he sees growth
from automotive electron-
ics, digital household elec-
tronics, and machine-to-
machine communications.
Another Japan-based
company, Yokogawa, gets
80% of its revenue from in-
dustrial automation, but its
measurement business grew
by 16.3% in yen in 2010 (+26% in dol-
lars). Its areas of focus: precision power
measurements, waveform-measuring in-
struments, and data-acquisition systems.
As for significant new
products, Takashi Nishijima,
president of Yokogawa Me-
ters & Instruments, pointed
to the WT1800 precision
power analyzer, which mea-
sures power consumption
and efficiency in cutting-
edge inverter/converter
technologies. In addition, the
new DL850 ScopeCorder
instruments provide flexible
solutions for making mixed-
signal measurements, espe-
cially in mechatronics, aero-
space, and vehicle systems.
“The global T&M market
has been recovering rapidly,
led especially by growth in
emerging countries,” said
Nishijima. “We have in-
vested in these regions,
maintained our position in
major markets, and expect
continual and steady growth
in 2011 and beyond.”

= Deployment of LTE ..
measuring instruments.” networks has fueled Communications
Anritsu’s new MT8220C  growth for JDSU, drives growth

radio communications analyzer
can evaluate and measure 2G,
3G, and 3.5G mobile terminals,
as well as LTE devices. Other
key product launches included
the MW8219A PIM Master,

said David Heard,
president of the com-
pany’s Communica-
tions Test and Mea-
surement business
segment. cCourtesy of JDSU.

As an engine for growth
for the top-10 companies,
communications is clearly
the pacesetter. “It’s the
wireless decade,” said Frost
research analyst Mariano

TEST & MEASUREMENT WORLD www.tmworld.com

According to Spirent
CEO Bill Burns, the
company’s new Ava-
lanche Virtual is the
industry’s first “all-
in-one” cloud-testing
solution. courtesy of

Spirent Communications.

Kimbara, pointing to the strong interest
in 3G and 4G technology.

The fate of top-10 companies like
JDSU and Spirent Communications is
closely tied to adoption of next-genera-
tion broadband networks. “Our end-to-
end LTE solutions have been an impor-
tant catalyst in driving our growth,” said
David Heard, president of JDSU’s Com-
munications Test and Measurement
business segment. “Over the past year,
JDSU has announced that our test-and-
measurement solutions are helping
Chunghwa Telecom, CSL, SingTel, and
TDC to efficiently and cost-effectively
deploy global LTE networks.”

Frost & Sullivan recognized JDSU,
whose revenue grew by 9% in 2010,
with the Global Market Share Leader-
ship Award in fiber-optic test. JDSU also
won product of the year from
Internet Telephony for its SART (LTE/4G
test) and ESAM (enterprise test) solutions.
Important 2010 product in-
troductions for JDSU in-
cluded accessLTE, a quality-
assurance test solution for
mobile service, and the Multi-
Port Test Module for the
ONT-600, which supports
testing and verification for
high-speed network elements
of 40G and 100G Ethernet.

For Spirent, a 13% jump in
2010 revenue can be traced to
equipment that supports such
markets as Ethernet installa-
tions, LTE, advanced GPS,
and data centers focusing on
cloud computing, according
to CEO Bill Burns. Burns
said that Spirent’s new Avalanche Virtual
is the industry’s first “all-in-one” cloud-
testing solution, designed to test and mea-
sure the performance, availability, security,
and scalability of virtualized network in-
frastructures. In 2010, Spirent also intro-
duced for its flagship TestCenter platform
new HyperMetrics modules for testing
Ethernet-related network equipment.

Looking ahead, Burn echoed the views
of many top-10 test-company executives
in noting: “Our customers continue to
make investments to bring next-genera-
tion technologies to market. As a result,
we are confident that the market for test
and measurement will show further
growth in 2011 and future years.” T&RMW
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Test & Measurement World's

his special buyer's guide issue lists
more than 700 vendors and the
products they make, divided into
five major categories and 16 subcat-
egories. On these two pages, our
editors have identified 50 hot test,
measurement, and inspection products across
the five major categories to give you an overview
of the innovative products that vendors have
introduced since our last buyer’s guide in August
2010. You can learn more about each product
by reading the online version of this article at
www.tmworld.com/2011_top50.

And for more on hot test, measurement, and
inspection products, review our 2011 Best in Test
award winners at www.tmworld.com/awards, and
come back in November of this year to read
about and vote for the Best in Test of 2012.
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Our editors have
identified these
50 products as
the hottest test,
measurement,
and inspection
products of the
past year.

ATE/DFT/BIST

Agilent Technologies
TS-8900 PXI-based automotive
functional test system

Geotest—Marvin Test Systems
GX5295 PXl-based digital I/0
instrument

Geotest—Marvin Test Systems
TS-900 PXl-based semiconductor
test system

Goepel Electronic
SEX-TAP16/G modular gang test
system

Kozio
ValidationAssistant embedded-
hardware verification environment

Synopsys
DesignWare STAR ECC (self-test
and repair error-correcting codes) IP

Teradyne
UltraSerial 10G high-speed serial
instrument

See p. 38 for vendors of ATE/DFT/BIST
products.
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Communications Test

Aeroflex
SGA series RF signal generators

Agilent Technologies
8990B RF peak-power analyzer

Agilent Technologies
N4903B J-BERT bit-error-rate tester

Agilent Technologies
W1918 LTE-Advanced baseband
verification library

Anritsu
ME7838A VectorStar broadband
vector network analyzer

Audio Precision
APx series audio analyzers

Averna
RP-5100 field-ready RF recorder

Centellax
SCS16000 stressed clock synthesizer

Giga-tronics
Ascor Series 8800 DC to 50-GHz
switching platform

JDSU
Xgig 16G Fibre Channel analyzer

LeCroy
SPARQ signal-integrity network
analyzer

National Instruments
PXle-5630 vector network analyzer

Noisecom
CNG-EbNo signal-to-noise
generator

Rohde & Schwarz
FS-K130PC distortion-analysis
software

Rohde & Schwarz
SGS100A RF signal generator

Tektronix

RSAS5000 series real-time spectrum
analyzers
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ZTEC
ZT8101 PXI| RF test set

ZTEC
ZT8450 I/Q digitizer

See p. 35 for vendors of Communications
Test products.

Electrical & Physical
Environmental Test

ADLink
PCI-9527 dynamic signal-acquisi-
tion module

Agilent Technologies
N9038A MXE EMI receiver

Meggitt Sensing Systems
7270AM6 accelerometer

See p. 42 for vendors of Environmental
Test, EMC Test, and ESD Control/Protec-
tion products.

Instrumentation

Agilent Technologies
81160A pulse function arbitrary
noise generator

Agilent Technologies
B2912A precision source-measure
unit

Agilent Technologies
PrecisionProbe oscilloscope
software

CWAV
USBee RX electronic test pod

Data Translation
DT9837C data-acquisition modules

Fluke
190 Series Il ScopeMeter
four-channel test tool

Fluke
1551A Ex “Stik” RTD thermometer

Fluke
iFlex flexible current probes

Keithley Instruments
2651A SourceMeter instrument

LeCroy
WaveRunner 6 Zi oscilloscope

National Instruments
LabView 2010

National Instruments and
Tektronix
PXle-5186 digitizer

Pickering Interfaces
41-753 PXI battery-simulator module

Sealevel Systems
Seal/O-570 data-acquisition
modules

Tektronix
MSO/DPO5000 series mixed-
signal oscilloscopes

Yokogawa
WT1800 power analyzer

See p. 25 for vendors of Instrumentation
products.

Machine Vision and
Inspection

Adimec
Quartz Q-4A180/CXP camera with
CoaXPress interface

Edmund Optics
TechSpec fixed-focal-length lenses

MVTec
Halcon 10 machine-vision software

Rudolph Technologies
NSX 320 macro-inspection system

Teledyne Dalsa
BOA IDR part-recognition system

Vision Components
VC nano 3D smart camera

See p. 44 for vendors of Machine-Vision
& Inspection products.
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Compact, high density, 1U package

1440 watts of clean output power

Internal list mode for up to 150-step test sequences
Average command processing time < 50 ms
Master/slave mode for series/parallel connectivity

XLN Series Programmable DC Power Supplies

XLN3640 XLN6024 XLN8018 XLN10014

GPIB & LAN version XLN3640-GL XLN6024-GL XLN8018-GL XLN10014-GL
Output Voltage 0-36 V 0-60 V 0-80V 0-100 V

Output Current 0-40 A 0-24 A 0-18 A 0-14.4 A

(USB and RS485 standard)
NEAR
backed by 60 years of experience.
%RRA“‘-\

|- @z 21 =00 'fl Getdetailed specifications and find out where to buy: Scan the Q

for a video

ELECTRONIC TEST INSTRUMENTS www.bkprecision .com/xl n overview.




IN THIS SECTION

> Instrumentation Equipment
Manufacturers, below

> Accessories & Software:
Instrumentation, p. 30

> Third-Party Services:
Instrumentation, p. 32

INSTRUMENTATION EQUIPMENT
MANUFACTURERS

Analyzers, Logic and Bus

Advanced Vehicle Technologies;
www.avt-hg.com

Agilent Technologies; www.agilent.com

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

Data Translation; www.datatranslation.com
Finisar; 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

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.Imsintl.com
OMICRON Electronics; www.omicron-lab.com
OROS; www.orosinc.com

PCB Piezotronics; www.pcb.com

TEST & MEASUREMENT WORLD
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Pendulum Instruments;
www.pendulum-instruments.com

Pico Technology; www.picotech.com

Qmax Test Equipments; www.gmaxtest.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
Tektronix; www.tektronix.com

Vibration Research; www.vibrationresearch.com

Audio Test Instruments

Aeroflex; www.aeroflex.com

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

Electronic Systems of Wisconsin;
www.eswtesters.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.Imsintl.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; www.exfo.com

Extech Instruments; www.extech.com
Fluke; www.fluke.com

Gigahertz-Optik; www.gigahertz-optik.de
Guildline Instruments; www.guildline.com
IET Labs; www.ietlabs.com
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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
Sun Electronic Systems; www.sunelectronics.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 1/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.freqgdev.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

ines; www.inesinc.com

Intellitech; www.intellitech.com

JTAG Technologies; www.jtag.com
KineticSystems; www.kscorp.com
Measurement Computing; www.mccdag.com
National Instruments; www.ni.com

Navatek Engineering; www.navatek.com
North Atlantic Industries; www.naii.com
Pickering Interfaces; www.pickeringtest.com

Continued >
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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 /0 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

DAQ Systems; www.dagsystems.com

DagqScribe Solutions;
www.dagscribesolutions.com

Data Translation; www.datatranslation.com
Dataforth; www.dataforth.com

Dataq Instruments; www.datag.com

Daytronic; www.daytronic.com

DCC Corp.; www.dcccorporation.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.flithermography.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
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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 & Control;
measurementsensors.honeywell.com

Humanetics; www.humaneticsatd.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.isthg.com

Intelligent Instrumentation; www.instrument.com
lon 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.Imsintl.com

m + p international; www.mpihome.com
Macro Sensors; www.macrosensors.com
MadgeTech; www.madgetech.com
Measurement Computing; www.mccdag.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

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

Pico Technology; www.picotech.com
Pressure Systems; www.pressuresystems.com
Pyrometer Instrument; www.pyrometer.com
R.C. Electronics; www.rcelectronics.com

Reinhardt System und Messelectronic;
www.reinhardt-testsystem.de

Rotronic Instrument; www.rotronic-usa.com
Saelig; www.saelig.com

Scientific Solutions; www.scientific-solutions.com
Sensortechnics; www.sensortechnics.com
Setra Systems; www.setra.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

Teledyne Dalsa; www.teledynedalsa.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 /O Products; www.accesio.com
Acromag; www.acromag.com

ADLink Technology; www.adlinktech.com

Advanced Vehicle Technologies;
www.avt-hg.com

Advantech; www.advantech.com/ea

Agilent Technologies; www.agilent.com

AIM USA; www.aim-online.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

Chroma Systems Solutions; www.chromausa.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.datag.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.freqgdev.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.Imsintl.com
Measurement Computing; www.mccdag.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
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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

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

Rohde & Schwarz; www2.rohde-schwarz.com

TDK-Lambda Americas;
www.us.tdk-lambda.com/Ip

Tektronix; www.tektronix.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
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Linseis; www.linseis.net

Newport Electronics; www.newportus.com
Omega Engineering; www.omega.com
Pickering Interfaces; www.pickeringtest.com
Picotest; www.picotest.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
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 /O Products; www.accesio.com
ADLink Technology; www.adlinktech.com
Advantech; www.advantech.com/ea

Agilent Technologies; www.agilent.com
Chroma Systems Solutions; 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.mccdag.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

Oscilloscopes

AEMC Instruments; www.aemc.com
Agilent Technologies; www.agilent.com
B&K Precision; www.bkprecision.com

Berkeley Nucleonics;

www.berkeleynucleonics.com .
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Elan Digital Systems;
www.elandigitalsystems.com

EXFO; 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

Rohde & Schwarz; www2.rohde-schwarz.com
Saelig; www.saelig.com

Sencore; www.sencore.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 1I/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
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; www.chromausa.com
ChronolLogic; 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.datag.com
Dewetron; www.dewetron.com/us

Digalog Systems; www.digalogsystems.com
DIT-MCO International; www.ditmco.com
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DL Instruments; www.dlinstruments.com
Dytran Instruments; www.dytran.com

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

Elan Digital Systems;
www.elandigitalsystems.com

Electronic Systems of Wisconsin;
www.eswtesters.com

Endevco; www.endevco.com

Extech Instruments; www.extech.com
Finisar; 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

lon 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.mccdag.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
Pickering Interfaces; www.pickeringtest.com
Pico Technology; www.picotech.com
Picosecond Pulse Labs; www.picosecond.com
Picotest; www.picotest.com

Precision Filters; www.pfinc.com

Protek Test and Measurement;
www.protektest.com

Qmax Test Equipments; www.gmaxtest.com
QuadTech; www.quadtech.com

Quantum Composers;
www.quantumcomposers.com

Rohde & Schwarz; www2.rohde-schwarz.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

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

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 1/0 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

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; 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.pacificoower.com
PCB Piezotronics; www.pcb.com

Pickering Interfaces; www.pickeringtest.com

Protek Test and Measurement;
www.protektest.com
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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 Americas;
www.us.tdk-lambda.com/Ip

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

Vel 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
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
IXYS Colorado; www.directedenergy.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
Picotest; www.picotest.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
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; www.chromausa.com

Cytec; cytec-ate.com Continued >
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B-WIC and B-SMC

Impedance Measurement Adapters

More at www.omicron-lab.com

Smart Measurement Solutions
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* Optimized for LCR measurements
of all common passive electronic
components

= - e Swept Measurement of
( complex impedances from 1 Hz - 40 MHz

* Especially developed for the use with
OMICRON Lab’s Bode 100
Vector Network Analyzer

OMICRON
| A5

Vector Network Analyzer Bode 100 (1 Hz — 40 MHz)
with Future.Pad Tablet PC from www.ibd-aut.com
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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

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

INSTRUMENTATION

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

Hypertronics; www.hypertronics.com

ICS Electronics; www.icselect.com
Interconnect Devices; www.idinet.com
ITT; www.ittcannon.com

JTAG Technologies; www.jtag.com
Keithley Instruments; www.keithley.com
Lake Shore Cryotronics; www.lakeshore.com
LeCroy; www.lecroy.com

Why MetricTest?

Oscilloscopes * Spectrum Analyzers + Multimeters * Logic Analyzers - Signal Generators « Power Supplies - Network Analyzers & More

+ Wide Selection of New Equipment
MetricTest partners with industry-leading
manufacturers to offer you the latest
products and technology. You get the
highest quality test equipment solutions at
the best price.

nMETRIGTEST.

6,000 instruments. One source.

Agilent = Tektronix = Advantest « Rohde & Schwarz * Anritsu = Keithley * Digital Lightwave = Fluke = Ins

+/ Quality Refurbished Equipment
With an 1SO 9001:2008 certified, NIST
traceable lab, MetricTest follows a
meticulous 15-step quality assurance
process on all refurbished units.
Save up to 80% and most units come
with a 12-month warranty.

TUVERentart
IS0 9001:2008

+/ Flexible Rental Plans

Fast delivery and flexible terms! To give you
maximum flexibility MetricTest offers two
rental programs: month-to-month and
rent-to-own. Rent units from all the leading
manufacturers.

1.800.432.3424
www.metrictest.com

Chroma = ASA & More




Lemo; www.lemo.com

MAC Panel; www.macpanel.com

Magtrol; www.magtrol.com

Measurement Computing; www.mccdag.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

Probe Master; www.probemaster.com

Rika Denshi America; www.testprobe.com
Rohde & Schwarz; www2.rohde-schwarz.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
Virginia Panel; www.vpc.com

W.L. Gore & Associates, Electronic Products
Division; www.gore.com

Westek Electronics; www.westek.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
Data Translation; www.datatranslation.com
Dataq Instruments; www.datag.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

Continued >

Reliable Power Solution

Electronic Load
PLZ-4WL Series

@ Fast Slew Rate
® Low Voltage Operation
® Sequence Function

Bipolar
DC Power Supply

PBZ Series

@ Bipolar Power Supply with High-speed Response of 100Hz

@ Built-in Signal Generator Function
® Synchronized and Parallel Operation

Measurement Instruments & Power Supplies

KiiKUSUi

ANMERICA INC.
www.kikusuiamerica.com

ACPower Supply
PCR-M Series

® Compact Design
® AC, DC, AC+DC Mode
Available

Safety Tester

TOS5300 Series

® Highly Stable Output
with New PWM Amp

@ Rise/Fall Time Control
@ High Precision Measurement

530 Lakeside Drive, Suite#180, Sunnyvale, CA 94085, U.S.A. Phone : 408-733-3432 Facsimile : 408-733-1814

Fast Slew Rat

"PLZ-4W

" to Our New Lineup
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Hermon Labs TI; www.hermonlabs.com
Hi-Techniques; www.hi-techniques.com

ICS Electronics; www.icselect.com

|ET 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.Imsintl.com

m + p international; www.mpihome.com

The MathWorks; www.mathworks.com
MatriX Technologies; www.m-xt.com
Measurement Computing; www.mccdag.com
Microstar Laboratories; www.mstarlabs.com

MIDAS+ Statit Solutions Group;
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

Softintegration; www.softintegration.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

Teledyne Dalsa; www.teledynedalsa.com
TestEdge; www.testedgeinc.com

Vektrex Electronic Systems; www.vektrex.com

Viewpoint Data Management;
www.myaperio.com

Viscom; www.viscom.com
VTI Instruments; www.vtiinstruments.com
ZTEC Instruments; www.ztecinstruments.com

Microwave

Millimeter-Wave
Frequency Counters
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precision Frequency & Power Measurements in mSec

Built-in Burnout Protection « Accurate mm-Wave Meg

Visit us in
booth #1007
at Autotestcon

www.phasematrix.com

Surements

877-447-2736 or 408-428-1000
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THIRD-PARTY SERVICES:
INSTRUMENTATION

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

Advanced Test Equipment Rentals;
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/test-equipment

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; 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
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

Mouser Electronics; www.mouser.com
Naptech Test Equipment; www.naptech.com
Newark; www.newark.com

NPP Eliks; www.eliks.ru/about_en

ORIX Rentec USA; www.orixonline.com

PTL Test Equipment; www.ptltest.com
QuadTech; www.quadtech.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

www.tmworld.com TEST & MEASUREMENT WORLD



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
Innocal; www.innocalsolutions.com

Intellitech; www.intellitech.com

Measurement Assurance Technology;
www.mattestusa.com

MetricTest; www.metrictest.com
Microstar Laboratories; www.mstarlabs.com

National Quality Assurance--USA;
WWWw.nga-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
TestEdge; www.testedgeinc.com

Thunder Scientific; www.thunderscientific.com
Transcat; www.transcat.com

Tucker Electronics; www.tucker.com

TUV SUD America; www.tuvamerica.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

HFP, HSP, A2DP, SBC, APT-X, CVSD:

meet AP.

AITTILIRN s oot

Zudio

precision

THE RECOGNIZED STANDARD IN AUDIO TEST

[
A

[o =] (G e AR e Ean <
> fl 1
i I Al
FunabEal m| | |
T )
= =
N e 18 i [ ary,
N —
o[ Motoroia DCBO —
e+ (07 A B 20 -

IS eden RS G0 BesRra e

The APX's built-in Bluetooth

radio finally gives engineers direct

control. Control of their Bluetooth profiles and codecs. Control of
their audio chain. Control of their success. The Audio Precision APx

with built-in Bluetooth radio. The best in class audio analyzer for
Bluetooth wireless technology.

€3 Bluetooth

Learn more about characterizing audio
over Bluetooth wireless technology at
ap.com/bluetooth

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and any
use of such marks by Audio Precision Inc. is under license.
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[IDI is Your PATIENCE

At IDI, we know that having the solutions you need, when you need them makes you
happy. That's why we've been fine tuning the world's most comprehensive, innovative and
reliable line of testing products for the last three decades. It's why we recently expanded
our global network of manfuacturing, engineering and sales support. Because saving

you time, money or simply making your job a little easier is what puts a smile on our face.
Put IDI to the test today : 913.342.5544 : www.idinet.com
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RF/MICROWAVE AND WIRELESS
COMMUNICATIONS TEST

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

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

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

Focus Microwaves; www.focus-microwaves.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

1ZT; www.izt-labs.de

JDSU; www.jdsu.com

JFW Industries; www.jfwindustries.com
Keithley Instruments; www.keithley.com
Leader Instruments; www.leaderusa.com

COMMUNICATIONS TEST 2011

MI Technologies; www.mi-technologies.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

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

Ramsey Electronics; www.ramseytest.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 (TTi);
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

“BUYER'S’

Distributors, Rentals, Used Equipment:
RF/Microwave and Wireless

Advanced Test Equipment Rentals;
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/test-equipment

Digi-Key; www.digikey.com
Direct Industry; www.directindustry.com
Electro Rent; www.electrorent.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

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 and
Wireless Test

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

Anritsu; www.us.anritsu.com

D.L.S. Electronic Systems; www.dlsemc.com
SeaSolve Software; www.seasolve.com

TELECOM/DATACOM TEST

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

AST Technology Labs; www.asttechlabs.com
Averna; www.averna.com

Azimuth Systems; www.azimuthsystems.com
B&K Precision; www.bkprecision.com

TEST & MEASUREMENT WORLD www.tmworld.com

Benedict Computer;
www.benedictcommunication.com

Centellax; www.centellax.com

CIMTEK; www.cimtek.com

DFT Microsystems; www.dftmicrosystems.ca
DiagnoSYS Systems; www.diagnosys-usa.com

Emcor Enclosures - Crenlo;
www.emcorenclosures.com

EXFO; www.exfo.com

Finisar; www.finisar.com

Frontline Test Equipment; www.fte.com

Gale Technologies; www.galetechnologies.com
GL Communications; www.gl.com

Continued >
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> TELECOM/DATACOM TEST continued

Hermon Labs TI; www.hermonlabs.com
Huber+Suhner; www.hubersuhnerinc.com
Huntron; www.huntron.com

Ixia; www.ixiacom.com

JDSU; www.jdsu.com

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
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

Distributors, Rentals, Used Equipment:

Telecom and Datacom

Advanced Test Equipment Rentals;
www.atecorp.com

Agilent Technologies; www.agilent.com
Avalon Equipment; www.avalontest.com

COMMUNICATIONS TEST

Bell Electronics NW; www.bellnw.com

Continental Resources;
www.conres.com/test-equipment

Digi-Key; www.digikey.com

Direct Industry; www.directindustry.com
Electro Rent; www.electrorent.com
EXFO; 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; www.exfo.com

Finisar; www.finisar.com

Opticom; www.opticom.de

Spirent Communications; www.spirent.com

FIBER-OPTIC/ELECTRO-OPTIC TEST

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

Berkeley Nucleonics;
www.berkeleynucleonics.com

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; www.exfo.com

Finisar; www.finisar.com
Gigahertz-Optik; www.gigahertz-optik.de
ILX Lightwave; www.ilxlightwave.com

Instrument Systems;
www.instrumentsystems.com

Integral Vision; www.iv-usa.com

International Light Technologies;
www.intl-lighttech.com

www.tmworld.com TEST & MEASUREMENT WORLD



Ixia; www.ixiacom.com

JDSU; www.jdsu.com

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

Advanced Test Equipment Rentals;
www.atecorp.com

Agilent Technologies; www.agilent.com
AssetRelay; www.assetrelay.com

Avalon Equipment; www.avalontest.com

Bizi International; www.bizi.com

Continental Resources;
www.conres.com/test-equipment

Electro Rent; www.electrorent.com
EXFO; www.exfo.com

Fiber Instrument Sales;
www.fiberinstrumentsales.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

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

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; www.exfo.com

THIRD-PARTY SERVICES: COMMUNICATIONS TEST

Test Houses, Labs, Services:
Communications Test

Agilent Technologies; www.agilent.com
Amkor Technology; www.amkor.com

AST Technology Labs; www.asttechlabs.com
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; 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

T&MW
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PRODUCTION TEST EQUIPMENT
MANUFACTURERS

ATE, Production Test, and QA
Equipment Manufacturers

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

AAl; www.aaicorp.com

ABSOPULSE Electronics; www.absopulse.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

Aechr Test Systems; www.aehr.com
Aeroflex; www.aeroflex.com

Agilent Technologies; www.agilent.com

Ametek Programmable Power;
www.programmablepower.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.bpmmicro.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
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Electroglas; www.electroglas.com

Electronic Systems of Wisconsin;
www.eswtesters.com

Everett Charles Technologies;
www.ectinfo.com

Finero; www.gacontrol.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

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.pacificoower.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.gmaxtest.com
QuadTech; www.quadtech.com
QualiTau; www.qualitau.com

Reinhardt System und Messelectronic;
www.reinhardt-testsystem.de

Robson Technologies; www.testfixtures.com
Rohde & Schwarz; www2.rohde-schwarz.com

Scientific Solutions;
www.scientific-solutions.com

Scientific Test; www.scitest.com
Sefelec; www.sefelec.com

Seica; www.seica.com
SemiProbe; www.semiprobe.com

SemiTek International; www.semitek.com

Sencore; www.sencore.com

Slaughter; www.hipot.com

SPEA; www.spea.com

Spectrum; www.spec.de

Stag Programming Solutions; www.stag.co.uk

Sun Electronic Systems;
www.sunelectronics.com

Tamura Corp. of America;
www.tamuracorp.com

Tanisys Technology; www.tanisys.com

TDK-Lambda Americas;
www.us.tdk-lambda.com/lp

Telco Testing Solutions; www.telcotesting.com
Temptronic; www.temptronic.com

Teradyne; www.teradyne.com

Teseda; www.teseda.com

Test Evolution; www.testevolution.com

Test Research; www.tri.com.tw

Thermotron Industries; www.thermotron.com

Third Millennium Test Solutions;
www.3mts.com

Tracewell Systems; www.tracewell.com
Universal Switching; www.uswi.com

Vektrex Electronic Systems; www.vektrex.com
Verigy; www.verigy.com

VTI Instruments; www.vtiinstruments.com

Wentworth Laboratories;
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

ACCESSORIES & SOFTWARE:
ATE/PRODUCTION TEST/QA

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

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

www.tmworld.com TEST & MEASUREMENT WORLD



Cascade Microtech;
www.cascademicrotech.com

Centellax; www.centellax.com
CheckSum; www.checksum.com

Chroma Systems Solutions;
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; 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

Hypertronics; www.hypertronics.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, Electronic Solutions Division;
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.gatech.com
Qmax Test Equipments; www.gmaxtest.com

Reinhardt System und Messelectronic;
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
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-CTl; www.wellscti.com

Wentworth Laboratories;
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

Camstar; www.camstar.com

CIMTEK; www.cimtek.com

Corelis, An EWA Co.; www.corelis.com
Data Translation; www.datatranslation.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
Kozio; www.kozio.com

LTX-Credence; www.ltx-credence.com
The MathWorks; www.mathworks.com

TEST & MEASUREMENT WORLD www.tmworld.com

Measurement Computing; www.mccdag.com

Mentor Graphics;
www.mentor.com/products/silicon-yield

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

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

THIRD-PARTY SERVICES:
PRODUCTION TEST

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/test-equipment

Cyth Systems; www.cyth.com

Denver Test Systems; www.denvertest.com
Digi-Key; www.digikey.com

EXFO; 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

Continued >
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> THIRD-PARTY SERVICES: PRODUCTION TEST continued

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
AAIl; 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

POWER of GHOICE

(=1=113=
with more of what vuu.want
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More Performance... Aries ultra high
frequency sockets have a mere 1dB

test SIIGKETS'

California
Instruments

» DC Bench Supplies
» DC High Power, Rack Mount Supplies
» DC Modular & Configurable Systems

» AC Power Sources
» AC/DC Electronic Loads
» Compliance Test Systems

To find your solution, go to:
www.programmablepower.com

AMETEK Programmable Power

9250 Brown Deer Road
San Diego CA 92121
800.733.5427
Sales.ppd@ametek.com

PROGRAMMABLE POWER

@ 2010 AMETEK Programmable Power — All fights reserved.
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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 offers 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!

Now Ava
for ICs Dal;,anLE
t0 0.3mm pitch)

Less Cost... in addition to extremely competitive initial 1509001
cost, Aries replacement parts and repair costs beat the Conified
competition, assuring you of lowest total cost of ownership.

PIARIES

f eLeEcTRONICS, INC.

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 e-mail: info@arieselec.com
web site to find out how! www.arieselec.com

Sensible Solutions... Fast!

www.tmworld.com TEST & MEASUREMENT WORLD

Bristol, PA 19007-6810
(215) 781-9956 fax: (215) 781-9845




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.Imsintl.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

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
Viewpoint Systems; www.viewpointusa.com

Wentworth Laboratories;
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.gmaxtest.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

MULTIPORT. MULTIMODE. MULTI-SMART
VUNA S-parameter measurements ...

! /

o~

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 flexibility—DC to 18 GHz; 1.28:1 VSWR typical with discrete microwave

frequencies on request

* “Smart” software permits fast, easy configuration changes to test new devices and for i i
instrument control, data acquisition, and signal processing with multiple format test reports Details at m-phasetech.com

TEST & MEASUREMENT WORLD www.tmworld.com

I'm=-Phase

Technologies, Inc.
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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
Avries Electronics; www.arieselec.com
Armel Electronics; www.armel.us

Associated Environmental Systems;
associatedenvironmental-bma.com

B&W Engineering; www.b-w-engineering.com

Berkeley Nucleonics;
www.berkeleynucleonics.com

Bruel & Kjaer; www.bkhome.com

Burnsco Technologies; www.burnsco.ca
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

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

Electronic Systems of Wisconsin;
www.eswtesters.com

Emulation Technology; www.emulation.com
Environment Associates; www.eatest.com

Environmental Specialties, A Bahnson Group
Co.; 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.isthg.com

Integrated Technology; www.inttechcorp.com
inTEST; www.intest.com

Ironwood Electronics;
www.ironwoodelectronics.com

LMS International; www.Imsintl.com

LR Environmental Equipment; www.lre.com
m + p international; www.mpihome.com
M/RAD; www.mradcorp.com

Materials Development; www.mdc4cv.com
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Micro Control; www.microcontrol.com

Micromanipulator; www.micromanipulator.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.g-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-CTl; www.wellscti.com

XiTRON Technologies; www.xitrontech.com

Distributors, Rentals, Used Equipment:
Environmental Test

Advanced Test Equipment Rentals;
www.atecorp.com

Burnsco Technologies; www.burnsco.ca
Cincinnati Sub-Zero; www.cszindustrial.com

Continental Resources;
www.conres.com/test-equipment

Direct Industry; www.directindustry.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.Ire.com
m + p international; www.mpihome.com
Microlease; www.microlease.com

NEA; www.neainc.com

PTL Test Equipment; www.ptltest.com
Sharetree; www.sharetree.com

Thermal Product Solutions;
www.thermalproductsolutions.com

Thermotron Industries; www.thermotron.com
Transcat; www.transcat.com
Trek Equipment; www.trekequipment.com

ELECTRICAL & PHYSICAL ENVIRONMENTAL TEST

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
Ambkor 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. RASEK; 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

Pikes Peak Test Labs; www.pptli.com

Premier Semiconductor Services;
www.premiers2.com

Reliability Analysis Laboratory, Raytheon;
www.reliabilityanalysislab.com

Sharetree; www.sharetree.com

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

www.tmworld.com TEST & MEASUREMENT WORLD



EMC 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

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. RASEK; www.emcc.de

Emcor Enclosures - Crenlo;
www.emcorenclosures.com

ESD Systems.com; www.esdsystems.com
ETS-Lindgren; www.ets-lindgren.com
Finero; www.gacontrol.com

Fluke; www.fluke.com

Hameg Instruments; www.hameg.com
Hipotronics; www.hipotronics.com

HV Technologies; 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 (TTi);
www.tti-test.com

Toellner Electronic Instruments;
www.toellner-usa.com

W.L. Gore & Associates; www.gore.com
XiTRON Technologies; www.xitrontech.com

Distributors, Rentals, Used Equipment:
EMC Test
A.H. Systems; www.ahsystems.com

Advanced Test Equipment Rentals;
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/test-equipment

Electro Rent; www.electrorent.com

Industrial Resources;
www.industrialresources.com

MetricTest; www.metrictest.com

Microlease; www.microlease.com
PTL Test Equipment; www.ptltest.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
Ambkor 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. RASEK; www.emcc.de

Environment Associates; www.eatest.com
ETS-Lindgren; www.ets-lindgren.com

Garwood Laboratories;
www.garwoodtestlabs.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

TDK RF Solutions; www.tdkrfsolutions.com
Teseq; www.teseg.com

Test Site Services; www.testsiteservices.com
Tracewell Systems; www.tracewell.com
TUV Rheinland; www.tuv.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. RASEK; www.emcc.de

Equipment Reliability Institute;
www.equipment-reliability.com

Intertek; www.intertek.com
OptEM Engineering; www.optem.com
TUV SUD America; www.tuvamerica.com

TEST & MEASUREMENT WORLD www.tmworld.com

ESD CONTROL/PROTECTION

ESD Control and Protection
Equipment
ACL Staticide; www.aclstaticide.com

BioFit Engineered Products;
www.biofittechnology.com

Conductive Containers; www.corstat.com
DESCO; www.desco.com

Electro-Tech Systems;
www.electrotechsystems.com

ESD Systems.com; www.esdsystems.com
Lista International; www.listaintl.com
MKS Instruments; www.mksinst.com

3M, Electronic Solutions Division;
www.3mstatic.com

Monroe Electronics;
www.monroe-electronics.com

Noise Laboratory; www.noiseken.com
Prostat; www.prostatcorp.com

QRP Gloves; www.grpgloves.com

Simco; www.simcoion.biz

Static Solutions; www.staticsolutions.com
Swift Textile Metalizing; www.swift-textile.com
Terra Universal; www.terrauniversal.com
TREK; www.trekinc.com

Distributors: ESD Protection and
Control Products

Advanced Test Equipment Rentals;
www.atecorp.com

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
Ambkor Technology; www.amkor.com

AST Technology Labs; www.asttechlabs.com
D.L.S. Electronic Systems; www.dlsemc.com

Electro-Tech Systems;
www.electrotechsystems.com

Training: ESD Protection and Control
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
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MACHINE-VISION & INSPECTION
EQUIPMENT MANUFACTURERS

Cameras, Vision Sensors, and
Accessories

AccuSentry; www.accusentry.com

Active Silicon; www.activesilicon.com
Adimec; www.adimec.com

Allied Vision Technologies; 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
Dewetron; www.dewetron.com/us

Edmund Optics; www.edmundoptics.com

EPIX; www.epixinc.com

Fast-Vision; www.fast-vision.com

Hamamatsu; sales.hamamatsu.com

lunis; 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.Imitechnologies.com
Lord Ingenierie; www.lord-imaging.com
Lumenera; www.lumenera.com

Matrox Imaging; www.matrox.com/imaging
Microlmage 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
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Qioptiq Linos; www.qioptiglinos.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 Dalsa; www.teledynedalsa.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; 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
Microlmage 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; www.wescomicroscopes.com

Failure-Analysis Equipment

Bloomy Controls; www.bloomy.com

Carl Zeiss Microlmaging; 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
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

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

Teledyne Dalsa; www.teledynedalsa.com

Inspection Systems, Optical
AccuSentry; www.accusentry.com

Advint; www.advint.com

Aerotech; www.aerotech.com

Bloomy Controls; www.bloomy.com

Boulder Imaging; www.boulderimaging.com
Camtek Intelligent Imaging; www.camtek.co.il
Creative Devices; www.creativedevices.com
CyberOptics; www.cyberoptics.com

cyberTechnologies USA;
www.cybertechnologies.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
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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
Microlmage 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

Omron Electronics; www.omron.com/oei
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.S0Nnysms.com

Tamar Technology; www.tamartechnology.com
Teledyne Dalsa; www.teledynedalsa.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; 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 lllumination;
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

Phlox; www.phlox-gc.com

Princeton Instruments;
www.princetoninstruments.com

ProPhotonix; www.prophotonix.com
Qioptiq Linos; www.gioptiglinos.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; 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 Microlmaging; www.zeiss.com/micro
Creative Devices; www.creativedevices.com
CVI Melles Griot; www.cvimellesgriot.com
Edmund Optics; www.edmundoptics.com

FEI Co.; www.fei.com

Geller Microanalytical Lab; www.gellermicro.com
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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.gioptiglinos.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; 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; 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/intercon1

Microlmage 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
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> ACCESSORIES & SOFTWARE: MACHINE VISION & INSPECTION continued

Silicon Imaging; www.siliconimaging.com
Tamar Technology; www.tamartechnology.com
WESCO; www.wescomicroscopes.com
Zmation; www.zmation.com

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
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.Imitechnologies.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

Teledyne Dalsa; www.teledynedalsa.com
Viscom; www.viscom.com

Vision Components;
www.vision-components.com

WESCO; 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 Rentals;
www.atecorp.com

Aegis Electronic Group; www.aegis-elec.com
Boulder Imaging; www.boulderimaging.com

Continental Resources;
www.conres.com/test-equipment

Creative Devices; www.creativedevices.com
Cyth Systems; www.cyth.com

FLIR Systems; www.flirthermography.com
Image Labs International; www.imagelabs.com

Industrial Resources;
www.industrialresources.com

Instrumart; www.instrumart.com

K & Us Equipment; www.kandus.com
Madell Technology; www.madelltech.com
Microlease; www.microlease.com

NEA; www.neainc.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
TUV SUD America; www.tuvamerica.com
VJ Electronix; www.vjelectronix.com

Zygo; www.zygo.com

Training: Machine Vision and

Inspection

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

Advint; www.advint.com

GOEPEL Electronics; www.goepelusa.com

Image Labs International; www.imagelabs.com

Matrox Imaging; www.matrox.com/imaging
T&MW
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3rd Generation Partnership Project (3GPP); www.3gpp.org. The 3GPP unites
telecom standards bodies and maintains the GSM specs.

Accellera; www.accellera.org. Accellera drives the development of standards
required by system, semiconductor, and design-tool companies.

Alliance for Telecommunications Industry Solutions (ATIS); www.atis.org. ATIS
develops standards for information and communications technologies.

American Association for Laboratory Accreditation (A2LA); www.a2la.org. The
A2LA accredits 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 scientific and engineering firms.

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

American Society for Nondestructive Testing (ASNT); www.asnt.org. ASNT
facilitates nondestructive-testing 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 is
dedicated to promoting test engineering as a profession.

ASTM International; www.astm.org. The ASTM develops 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 (AlA); www.machinevisiononline.org. The AIA
machine-vision trade group develops the Camera Link and GigE Vision standards.

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

Broadband Forum; www.broadband-forum.org. The Broadband Forum
develops multiservice broadband packet networking specifications.

Canadian Standards Association (CSA); www.csa.ca. CSA develops 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 cost of
semiconductor test and to encourage the standardization of test 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
promotes machine-vision technologies and hosts the GenlCam standard group.

European Telecommunications Standards Institute (ETSI); www.etsi.org. ETSI
produces standards for a variety of communications technologies.

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 is
committed to delivering a broad base of Fibre Channel infrastructure technology.

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 is a professional society that works to foster
technological innovation and excellence.

Institute of Environmental Sciences and Technology (IEST); www.iest.org. The
IEST develops recommended practices and standards for contamination control;
design, test, and evaluation; and product reliability.

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 advance 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 dedicated to the advancement and growth of microelectronics
and electronics packaging technologies.
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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. ITU is the United
Nations specialized agency for information and communication technologies.

IPC-Association Connecting Electronics Industries; www.ipc.org. IPC
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.

Joint Electron Device Engineering Council (JEDEC); www.jedec.org. JEDEC
develops open standards for the microelectronics industry.

LXI Consortium; www.Ixistandard.org. The LXI Consortium works to ensure
instrument interoperability by developing the LXI standard.

Microelectronics Packaging and Test Engineering Council (MEPTEC); www.
meptec.org. MEPTEC is 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. Part of
the Department of Commerce, 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. NVLAP provides third-party laboratory accreditation services.

NCSL International; www.ncsli.org. NCSL International is an association of
metrology organizations with a focus on education.

Network Test Automation Forum (NTAF); www.ntaforum.org. The NTAF works
to facilitate the interoperability of equipment used in datacom and telecom test.
Optical Society of America (OSA); www.osa.org. The OSA is a professional
society of engineers and scientists in the optics and photonics community.
PC/104 Embedded Consortium; www.pc104.org. The PC/104 Embedded
Consortium maintains standards and disseminates information about PC/104.
PCI-SIG; www.pcisig.com. The PCI-SIG is committed to the development and
enhancement of the PCl standard.

PXI Systems Alliance; www.pxisa.org. The PXI Systems Alliance maintains the
PXI specification and ensures multivendor interoperability.

SAE International; www.sae.org. SAE International develops consensus
standards for the aerospace, automotive, and commercial-vehicle industries.
Semiconductor Equipment and Materials International (SEMI); www.semi.org.
SEMI serves the manufacturing supply chain for the micro- and nanoelectronics
industries.

Semiconductor Industry Association (SIA); www.sia-online.org. The SIAis 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 who perform flight testing of aircraft and missiles.

SPIE; www.spie.org. The SPIE works to advance an interdisciplinary approach to
the science and application of light.

Standards Council of Canada; www.scc.ca. The Standards Council of Canada,
oversees Canada’s National Standards System.

Surface Mount Technology Association (SMTA); www.smta.org. The SMTA is a
network of professionals who work with electronic assembly technologies.
Telecommunications Industry Association (TIA); www.tiaonline.org. The TIA is a
trade association for the communications and information technology industries.
Test and Diagnostics Consortium (TDC); www.test-diagnostics.org. The TDC
brings together users and suppliers from the medical, automotive, satellite,
railroad, trucking, and defense industries to optimize test and diagnostics.
Underwriters Laboratories (UL); www.ul.com. The UL is an independent,
certification organization that evaluates products in the interest of public safety.
VMEbus International Trade Association (VITA); www.vita.com. VITA is a trade
association that promotes the use of open system architectures.

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

WIMAX Forum; www.wimaxforum.org. The WiMAX Forum certifies the
interoperability of broadband wireless products based upon IEEE 802.16.
ZigBee Alliance; www.zigbee.org. The ZigBee Alliance provides green,

low-power, and open wireless networking standards.
T&MW
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When you don’t need a frame

grabber

By Ann R. Thryft, Contributing Technical Editor

ertain inspection applications re-

quire the highest quality images,
the fastest frame rates, and the lack of
latency that frame grabbers deliver. But
because not all applications require
such high-end capabilities, some manu-
facturers of vision products are focus-
ing their efforts less on frame grabbers
and more on cameras with direct-to-PC
connections, said Daniel Seiler, business
development manager for IDS.

Q): How can engineers and integrators
determine when a vision system needs
frame grabbers?

There’s still a niche for frame
grabbers in applications with high
image quality and high data-transfer
rates. Over the last year or two, the
majority of lower-speed applications
have begun shifting to direct-to-PC
camera connections. One thing that’s
helping to drive this is the emergence
of CMOS sensors with higher frame
rates, better sensitivity, and equally
good color reproduction at a lower
price than some CCDs, although many
of our ruggedized industrial cameras
still use CCD sensors.
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IDS has been in
the analog frame
grabber business
for 14 years, and
we began moving
to USB and GigE
cameras a few
years ago. Most of
our industrial
cameras are aimed
at applications
that support oper-
ating systems such
as Embedded Win-
dows and Embed-
ded Linux and
that need 50 to
100 fps with cam-
era resolution of
maybe VGA up to 1 Mpixel. But if the
customer needs 50 fps with a 10-
Mpixel camera, or a real-time operat-
ing system, that’s not our market.

Daniel Seiler
Business Development
\ELED[
IDS

©): What are some of the advantages of
direct camera connections?

With direct camera connections,
you just use standard parts or cables,
like USB or Gigabit Ethernet. It’s as
easy as hooking up a Webcam. Of
course, there are security and rugged-
ization features you need in industrial
devices, which we have implemented
in our RE [Ruggedized Edition] series
of USB and GigE cameras. For exam-
ple, IDS was one of the first camera
companies to introduce a lockable
USB interface.

Our cameras are also rated high on
the IP [Ingress Protection] scale devel-
oped by the International Electrotechni-
cal Commission. This scale describes

MACHINE-VISION & INSPECTION TEST REPORT

how much dust or
fluid an electronic
device enclosure
allows in. Many
device housings
are only rated to
IP30, which means
dust can get in.
Our USB and
GigE RE series
camera housings
are rated to
IP65/67, which
makes them not
only impervious to
dust, but also
immersible for
short periods.

Q: How did you decide on USB and
GigE?

Many of our customers’ applica-
tions are based on embedded, single-
board computing devices, each with
only two types of interface, USB and
GigE. That’s why we don’t support
FireWire; we don’t run into it. So, our
imaging solution can be quite small:
the USB LE [Light Edition] board is
only about 40 mm by 40 mm, includ-
ing the camera, a 10-Mpixel sensor,
and the USB connector.

We support GigE, not GigE Vision,
because as the manufacturer, we want
to have full knowledge of all proto-
cols, drivers, and software inside our
cameras. We make all of those our-
selves, so when it comes to deciding
on new features, we can add them
quickly, and we can integrate cameras
based on different interfaces without
changing code. [J
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EDITOR’S NOTE

Frame grabbers: to
have or have not?

By Ann R. Thryft, Contributing
Technical Editor

ach time | investigate the sta-

tus of frame grabbers, | find
out that they haven't disappeared
yet and that engineers and integra-
tors still specify them for many
vision systems.

It's true that many
designers of lower-
speed vision systems
that don’t require the
highest bandwidth or
image quality are shifting to direct-
to-PC camera connections (p. 49).
And the advent of GigE Vision and
other digital direct-connect buses
such as FireWire and USB has
also meant that fewer vision sys-
tems need frame grabbers.

But the use of multiple cameras
for high-speed systems is making
some people rethink the use and
design of frame grabbers. Multiple
connectors and a major upgrade in
onboard memory, along with ad-
vanced DMA (direct-memory ac-
cess) architectures, can go a long
way toward improving frame-grab-
ber performance and efficiency for
Camera Link and analog camera
systems (see http://bit.ly/mVnOIB).

The challenges that multicamera
systems pose to traditional frame
grabbers, though, have helped to
spur the emergence of the high-
speed serial Camera Link HS stan-
dard (p. 52). Camera Link HS can
accommodate not only traditional
point-to-point configurations, with
one camera and one frame grab-
ber, but also a variety of multipoint
systems with multiple cameras,
multiple frame grabbers, or both. [J

Contact Ann R. Thryft at athryft@earthlink.net.
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AIA reports growth
in vision market

Machine-vision sales grew 34% in
North America during the first quarter
of 2011, the fifth straight quarter of
double-digit growth, according to the
quarterly sales-tracking report of the

ATA (Automated Imaging Association).

The AIA reported robust sales across
almost all major markets, including
cameras, lighting, optics, software, ap-
plication-specific machine-vision sys-
tems, and smart cameras.

The report also found widespread
optimism in the industry. Approxi-
mately one-half of the companies sub-
mitting data for the report expect sales
to improve over first-quarter levels dur-
ing the next six months. Most of the
remaining companies anticipate sales
comparable to first-quarter results,
while only 8% expect sales to decrease.
www.machinevisiononline.org.

Frame grabber boosts
data throughput

The PXle-1435 frame grabber from
National Instruments acquires images
from all Camera Link configurations,

including 10-tap extended-full, with a
throughput of up to 850 Mbytes/s.
The PXI card provides up to 512
Mbytes of DDR2 acquisition memory,
and onboard digital I/O includes four
bidirectional TTL lines, two opto-
isolated inputs, and one quadrature
encoder for triggering and communi-
cating inspection results with automa-
tion devices. Cameras can be powered
through PoCL-enabled cables, elimi-
nating the need for extra wires.
wWww.ni.com.

VGA camera delivers
140 fps

Outfitted with a progressive-scan
CCD sensor, the TXGO02 industrial
digital camera from Baumer provides
a resolution of 656x494 pixels at a
maximum rate of 140 fps. The com-
pact GigE camera is available in both
monochrome and color versions and
complies with both GenICam and
GigE Vision. Baumer says that the in-
tegrated ExView HAD technology
makes the camera exceptionally sensi-
tive in the visible and near-infrared
range of the spectrum. A sequencer
function lets the camera capture series
of frames with varying parameters.
www.baumer.com.

White paper describes channel balancing

MACHINE-VISION & INSPECTION TEST REPORT

A white paper from Basler Vision Technologies describes the channel-balancing
feature in the company’s Aviator cameras that incorporate four-tap CCD sen-
sors. CCD sensors with one output and 1- to 2-Mpixel resolution, typically ca-
pable of 30 fps, cannot always keep up with bandwidth requirements. Since
many applications now require 50 fps or more, engineers often choose multitap
cameras for their vision systems. Dual-tap CCD sensors that double frame rates
are already available, but sometimes higher speeds, and more taps, are required.
Camera manufacturers must balance output from the separate sensor areas
allocated to each tap to deliver homogeneous images that can be correctly
interpreted by image-analysis algorithms. Since many algorithms detect object
contours from intensity changes in the acquired image, intensity artifacts must
be kept to a minimum. Output from each quadrant in a four-tap sensor can
vary, however, because each tap has a dedicated amplifier and ADC. This vari-
ance must be compensated for in the camera with electronics and software.
The white paper discusses how Basler achieves this channel balancing in
its Aviator cameras through measurement and calibration of each tap’s
performance characteristics. You can download “Improved 4Tap Channel
Balancing on Cameras with Kodak Sensors,” at www.baslerweb.com/
downloads/32745/BAS1105_4Tap_Channel_Balancing.pdf.—Ann R. Thryft

www.tmworld.com
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3-D x-ray microscopy aids failure analysis of complex packages

By Ann R. Thryft, Contributing Technical Editor

Isolating and characterizing defects in complex
3-D and stacked-die IC packages can be nearly
impossible with traditional failure-analysis tech-
niques, so device manufacturers have begun
looking for new imaging methods to help im-
prove product yield. Some of these new methods,
such as IR (infrared) microscopy (Ref. 1), have recently
moved from semiconductor failure-analysis and R&D
labs onto the production floor. A newer technology, 3-D
X-ray microscopy, is an advanced version of microCT
(micro computed tomography) imaging. It originated in
synchrotron x-ray facilities, moved to university research
departments, and is now available for failure analysis.

Traditional nondestructive electrical tests are still the
first tools manufacturers use for locating and characteriz-
ing defects caused by failures in 2-D packages with sim-
ple geometries, said Kevin Fahey, Xradia’s VP of market-
ing. They then often turn to nondestructive imaging tech-
niques to get further characterization information.

“But 3-D packages have features buried in multilayer
stacks, they introduce more interfaces, and the electrical
path is longer and more convoluted,” he said. “New
materials such as low-k dielectrics and lead-free solder
metals complicate the problem by producing additional,
smaller defect types that complicate package reliability.”
Consequently, it’s getting harder to identify defects and
locate them with electrical tests. As features like solder
bumps and wire bonds shrink, small defects become
more important, while defects that weren’t critical in
two dimensions become critical in three dimensions.

Existing nondestructive methods such as traditional
microCT or 2-D x-ray don’t have the resolution needed
to find submicron defects buried in 3-D packages, said
Fahey. Techniques like acoustic imaging have difficulty
with the reflections off the interfaces. Destructive meth-
ods such as FIB/SEM (focused-ion-beam/scanning-elec-
tron microscope) imaging give the highest possible reso-
lution but require cutting open the package. This destroys
it, eliminating the possibility of further characterization,
and it can also alter defects. And none of these methods
can achieve the high resolution at large working distances
required for tests in environmental chambers, time-depen-
dent electromigration tests, and operational tests.

Xradia’s VersaXRM-500 3-D x-ray microscope design
achieves submicron resolution at working distances from
millimeters to inches. This is not possible in a traditional
microCT flat-panel projection architecture, said Fahey.
“To create a 3-D image, you must rotate the sample, take
hundreds of images at different angles, and reconstruct
them into a single image. For 2-D images, a flat sample
works fine. For 3-D images, you have to move the sam-
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The VersaXRM-500

3-D x-ray microscope,
using an advanced
version of microCT
imaging, achieves sub-
micron resolution at
working distances
from millimeters to
inches. Courtesy of Xradia.

ple’s rotation axis far enough from the x-ray source so
the source doesn’t hit the sample when it rotates in the z
direction. But increasing working distance usually
decreases resolution in traditional architectures.”

Xradia’s architecture improves on conventional
microCT architecture by using a two-stage magnifica-
tion-detection scheme, said Fahey. The x-ray divergent
cone provides some geometric magnification, but most
magnification is produced by high-resolution detector
optics after a scintillator converts the x-ray image to a
visual image. The optimized scintillator screen with
selectable objectives, between the sample and the detec-
tor optics, lets operators change magnification as
needed.

The VersaXRM can be used with other testing tech-
niques or replace some of them, said Fahey. After tradi-
tional nondestructive testing identifies the general region
of a sample where a defect is located, the VersaXRM
can perform a virtual cross section to identify defects
and locate them exactly. It can then perform high-reso-
lution experiments on the sample. Fahey said the Versa-
XRM system can also be used in concert with FIB/SEM
and other cross-sectioning techniques. “We are synergis-
tic with FIB/SEM tools. You can use our device to figure
out where to cut with the FIB/SEM and then perform
imaging with either the SEM or a TEM [transmission-
electron microscope] or even an atom probe.”

Right now, the VersaXRM 3-D x-ray microscope is
best suited for use as a point solution for nondestructive
defect imaging and re-localizing, said Fahey. “Our next
step is to implement in situ testing rigs and protocols for
measuring packages in stressed and real-time environ-
ments. For example, these can be used for conducting
electromigration studies in packages to see what makes
them fail, or stress tests during operation to see how
cracks propagate and measure those cracks.” []

REFERENCE
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Camera Link HS moves forward

By Ann R. Thryft, Contributing Technical Editor

rogress continues on the new

Camera Link HS standard,
which the AIA (Automated Imaging
Association) unveiled in a pre-release
form at the Automate 2011 show
(March 21-24, Chicago, IL). The AIA’s
Camera Link committee first proposed
a revision to Camera Link in late
2009 under the name Camera Link 2,
and it used Dalsa’s HSLink technology
as the basis for the standard (Refs. 1
and 2).

In April 2010, the AIA formed the
Camera Link HS Committee to fine-
tune the technology, and now, accord-
ing to Mike Miethig, committee chair
and technical manager for Teledyne
Dalsa, the committee hopes to
announce Release 1.0 of the standard
in November at Vision 2011 in Stutt-
gart, Germany. (Dalsa was renamed
Teledyne Dalsa after Teledyne acquired
the company in February of this year.)

Although it carries the Camera Link
name, the HS standard is actually a
new type of interface. “The Camera
Link HS feature set is very close to
Camera Link’s, and its message types
are the same, but the implementation
and how messages are carried from
one end of the cable to the other are
totally different,” said Miethig.

Originally, Camera Link HS arose
from the need for faster transfer
speeds to accommodate 1-Gpixel/s
time-delay-integration cameras in
multicamera systems, said Miethig.
“That would require three Camera
Link cables per camera,” he said. “But
some of our customers use up to 20
cameras per system, which would
mean 60 cables, far too many. So, we
needed to find a method to reduce
cable count.” He added, “Since we
wanted to reduce wire count, we
needed to put video communication,
camera control, and high-speed trigger
and GPIO on a single wire.” A serial-
ized or packetized method transfers
far more bits per wire than a parallel
technology such as Camera Link.

52 August 2011

Miethig also explained that the com-
mittee needed to create a standard that
offers greater reliability. With Camera
Link, sometimes there were bit errors on
the cable. Camera Link HS needed to be
100% reliable under a single-bit-error
assumption. “In [Camera Link HS], we
have redundant trigger codes, as well as
video hardware resend to guarantee
100% reliable data,” Miethig said. “This
ability contrasts with the GigE serial
standard, where you need a frame buf-
fer in the camera for resend.” The Cam-
era Link HS SerDes can be implemented
inside an FPGA with external equalizer
chips from multiple suppliers, and
100% reliable data is achieved with
memory sizes that are small enough to
be implemented inside the FPGA to
reduce cost, size, and power.

The committee wants to carry for-
ward as many of the features and
functions of Camera Link as possible
to Camera Link HS, said Miethig. “We
want to preserve the strengths of
Camera Link while also making sure it
is a technology that can migrate to
higher speeds,” he said. The protocol
is therefore designed for a 10-Gbps
SerDes, and can be scaled down to
slower rates if necessary. Camera Link
HS prioritizes messages and maintains
the real-time low latency and low jit-
ter of Camera Link, eliminating the
need for a separate triggering cable. It
supports both multicamera and multi-
frame-grabber configurations.

“We’re currently finalizing the video
and command channel packet struc-
ture to ensure that the order of bytes
and the number of bits in video packet
headers meet our roadmap,” said
Miethig. The Camera Link HS com-
mittee has approved the SFP (small
form-factor pluggable) fiber-optic con-
nector. Fiber-optic cables cost about
the same as coax and can be up to
300 m long. The committee is also
considering alternate copper connec-
tors and copper-to-fiber adapter mod-
ules, as well as power-over-copper
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For a demonstration at Automate
2011, Silicon Software connected its
prototype microEnable V Camera Link
HS frame grabber board to Mikro-
tron’s EoSens 4CL HS camera.

Courtesy of Silicon Software

cable. Features that may be included
in Release 2.0, targeted for June 2012,
include frame-by-frame windowing
with the camera as master, intermedi-
ate device general-purpose /O and
data concentrators, and alternate
transmission speeds, such as 10 Gbps.
Mikrotron and Teledyne Dalsa are
sharing the VHDL IP (intellectual prop-
erty) cores that incorporate the protocol
with other committee members, which
is unusual in standards development,
said Miethig. “In addition, Matrox is
writing testbenches to validate these
cores, so when we make a design
improvement, we can verify that we
didn’t break features that were working
previously. By sharing code and devel-
oping this infrastructure, we can reduce
everyone’s cost of development.”

Products on display

At Automate 2011, demonstrations
using pre-Release 1.0 products show-
cased the Camera Link HS standard’s
increased bandwidth, extended cable
lengths, and multiple cable and physical
interface options. 3M debuted its Twin
Axial Ribbon cable and announced
plans for fiber-optic assemblies for
longer transmission distances. Mikro-
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tron introduced its 4-Mpixel, 500-fps
high-definition EoSens 4CL HS camera.
Silicon Software debuted its prototype
microEnable V CLHS frame grabber.

During the show, Mikrotron’s new
camera and Silicon Software’s new
frame grabber were connected by a sin-
gle 2-Gbytes/s Camera Link HS cable,
said Michael Noffz, Silicon Software’s
marketing director. The frame grabber’s
onboard FPGA offloads processing
from the host CPU, as demonstrated at
the show by a 3-D laser triangulation
application running on the FPGA.

For applications that don’t require
image processing on the frame grab-
ber, Silicon Software has ported its
DMA900 direct-memory access tech-
nology—capable of transferring up to
900 Mbytes/s in a 10-tap Camera
Link configuration—to its new board.
This allows the frame grabber to
receive 10-bit packed image data from
the Camera Link HS cable, unpack the
data, and transfer raw images to the
host PC at 3600 Mbytes/s. This
“DMA3600” technology, like the
DMA900 technology, uses one DMA
channel to transfer image data to the
host PC’s RAM, so the PC need not
perform additional processing for
image reconstruction, said Noffz.

Proof-of-concept products compati-
ble with HSLink were previously
released, including cables and cable
assemblies from Hirakawa Hewtech
and Components Express and cameras
and frame grabbers from Teledyne
Dalsa. The Teledyne Dalsa products
will not be interoperable with Camera
Link HS, but the other products will
be, said Miethig. []
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“Camera Link HS - The Machine Vision Protocol Mov-
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[An exclusive interview with a technical leader]

DAVID N. KORTICK

Senior Manager, Product
Development

Astro-Med

West Warwick, RI

David Kortick became
senior manager of prod-
uct development for
Astro-Med's Test and
Measurement products

in 2002 and has over 18
years' experience in the
test field. He joined Astro-
Med in 1992 as a software
engineer and has also
served as an application
engineer and product
manager. His responsi-
bilities include design and
development of data-
acquisition and recording
systems used throughout
the world. Kortick also
has been involved in the
design of medical research
instrumentation and clini-
cal medical products. He
holds a BSEE from the
University of Rhode Island
and an MBA from Bryant
University.

Contributing editor Larry
Maloney conducted a
phone interview with
David Kortick on new fea-
tures and applications for
data acquisition.
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Complete DAQ solutions in one box

Q: What key features do test engineers
want in data-acquisition systems?
A: Test engineers want to quickly collect
data, find the areas of interest, and analyze
the data to solve the problems at hand. They
want data-acquisition systems that allow
them to quickly connect to their signals,
with as many channels as needed, and to
view data in real time. In addition, the equip-
ment should offer a variety of sample rates as
well as desired interfaces such as Ethernet or
USB to get the data to a PC if necessary.
Systems need to capture a large amount of
data yet allow the engineer to find important
data fast. In many applications, engineers also
want to mix other signals with analog inputs
for cross-correlation with video, GPS infor-
mation, or digital data buses. Finally, portabil-
ity is very important. Data-acquisition prod-
ucts that can combine all these benefits in
one box are very popular.

Q: How do Astro-Med’s latest prod-

ucts measure up to those demands?

A: Our new TMX high-speed data-acquisi-
tion system offers modular signal condition-
ing with expansion up to 96 channels to
handle different types of input, such as vari-
ous voltages, thermocouples, or DC bridges.
It offers multiple sample rates for both high-
speed and low-speed signals.You don’t need
to take thermocouple data at high speeds,
but you might want to know temperature
behavior during changes in a high-speed
signal. The TMX provides digital filtering
with customizable parameters, as well as
real-time monitoring of signals on its flat-
panel display. A QuickLook feature lets you
quickly sift through several gigabytes of data,
and a LookBack feature lets you analyze a
single day’s data from data gathered over
weeks or months. This portable instrument
links to a variety of interfaces and provides
both low- and high-speed video acquisition.

Q: What applications are responsible
for your biggest customer volume?

A: Aerospace accounts for a very large part
of our business. Applications range from
telemetry recording to satellite ground test-

ing, including environmental and battery
testing. But industrial applications are very
strong as well, including processing opera-
tions for paper, aluminum, and steel. Also
important are power generation and power
backup for such applications as data centers.
Engineers in the automotive and transpor-
tation sectors are also key customers.

Q: Can you describe a typical cut-
ting-edge data-acquisition application
in one of those major industries?

A: An aircraft manufacturer is using our
TMX system in its advanced design group.
The engineers who are designing a new
landing-gear system need to record analog
data from several sensors along with precisely
synchronized video of the gear being raised
and lowered. They need to do repeated test-
ing of this system to ensure it works properly
and that there is no side-to-side tracking
with the landing gear. The ability to take sen-
sor data, synchronize with video, and acquire
data for long periods of time is essential.

Q: What will be the impact of new
interfaces, such as SuperSpeed USB?
A: PC technology advances almost always
play a role in the data-acquisition realm. I be-
lieve that USB was a disruptive technology
for data-acquisition systems, since it offered a
fast and inexpensive means to communicate
with the PC. USB 3.0, or SuperSpeed USB,
provides a remarkable data rate of 4.8 Gbps—
10 times the rate of its predecessor—which
will be a big benefit in handling large
amounts of data. So, SuperSpeed USB holds
the potential to significantly enhance the ca-
pabilities of data-acquisition systems. But we
are also investigating technologies such as the
Thunderbolt interface, which is about twice
as fast as SuperSpeed USB. T&MW

David Kortick answers more ques-

tions on new data-acquisition tech-
nology in the online version of this inter-
view: www.tmworld.com/2011_08

To read past “Viewpoint” columns, go to
www.tmworld.com/viewpoint.
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“I need a function generator that generates confidence, too.”

Scan the QR code or visit
goo.gl/IgtJk to see a
33500 Series product tour
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Point-by-point technology = more confidence.
You're developing newtechnologies every day thatare faster, more efficient
and imaginative. Agilent 33520 Series function/arbitrary waveform
generators provide your waveforms with the highest signal fidelity.
With 10x better jitter than anything in
_ its class you have unparalleled control
30 MHz sine, square, pulse bandwidth of signal frequency. And point-by-point
250 MSa/s, 16-bit sampling technology provides an unprecedented

Ol A G NG S ability to generate arbitrary waveforms.
Dual-channel coupling and tracking  That's confidence. That's Agilent.

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

www.newark.com/agilent

Get NEW App Note: Compare Direct Digital Synthesis
N " vs. Point-by-Point Function Generator Performance
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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.

>> | earn how PXI can help you at ni.com/beyond
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PXI modular instrumentation
NI LabVIEW graphical software

NI TestStand software
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