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60 MHz - 1 GHz
- Starting at Under $1,000

~

e —— ) T o= WaveSurfer®
2 st WaveJet® 200 MHz - 1 GHz

WaveAce™ 100 MHz - 500 MHz
60 MHz - 300 MHz

Experience the New LeCroy Oscilloscopes™

Debug, verify, characterize, troubleshoot, analyze —
oscilloscopes do it all, but LeCroy’s breakthrough
oscilloscopes do more. More measurements, more
math, and more time-saving tools to easily make
measurements in even the most challenging situations.

*To learn more about LeCroy’s full line of oscilloscopes, including the 30 GHz WaveMaster 8 Zi,
the world’s fastest real-time oscilloscope, visit www.lecroy.com or call 1-800-5-LeCroy
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PRECISION MEASUREMENT INSTRUMENTS

How Hot is Hot?
How Cold is Cold?

We Tell you Precisely. Regardless of Conditions.

When precision measurement of temperature or voltage determines success or failure, there is
no other choice. Temperature accuracies to better than 0.15° C (Thermocouple) or 0.07° C (RTD)
are guaranteed in any environment. Voltage measurement accuracy of less than 300uV for

ranges up to 400V are standard.

Don’t worry about your
measurement environment. Each
instrument has 1000V isolation from
channel to channel (up to 48
channels are standard), with each
input protected by ISO-Channel™, to
eliminate noise and ground loops. A
full software application makes
measurement easy, directly on start-
up, with no programming necessary.
Use USB or Ethernet (LXI),

in a network or standalone.

When it comes to precision, there is
no alternative.
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We can help!
Call or visit us online.

800-525-8528

www.datatranslation.com
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“How can | tell if a power supply is reliable?”

There's an indicator on the front.

It says “Agilent.” With a typical MTBF of 40,000 hours, over half-a-
century of experience, and with more than 250 models to choose
from, Agilent’s power supplies are the ones you can count on. In fact
the array of our power supplies is so extensive, it wouldn’t fit on this
page. For clean, low-noise, programmable power to countless DUTs,
there's an Agilent power supply with your name on it. Actually, it’s
our name on it, but you know what we mean.

Take a brief quiz and save up to 10%.
And enter to win an iPod touch.
www.agilent.com/find/poweronquiz

Agilent Authorized Distributors

© Agilent Technologies, Inc. 2009. A A Hensley Technologies, Inc. Instrument Engineers
Limited time offer. See Web site for full promotion details.
Discount offer applies to 144 power supplies. 877-595-7447 800-444-6106

Agilent Technologies
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High performance at low prices

USB-1208HS Statingat | USB-2416 Starting at
1 MS/s 13-bit DAQ module $499 : 1 kS/s24-bit multifunction DAQ $41099

* Eight single-ended or four differential inputs * 32 single-ended or 16 differential analog inputs

* Up to £20 V differential range * 500 V isolation

16 digital 1/O lines * Direct voltage or thermocouple measurements

» Two 32-bit counters; one 32-bit timer .« Eight digital I/O lines; two 32-bit counters

* Up to four 1 MHz analog outputs available * Up to four 16-bit analog outputs available
USB-2404-Ul $999 . USB-QUADOS $599
100 S/s 24-bit universal input :  8-channel quadrature counter

* Four simultaneous analog inputs » Simultaneous input for incremental quadrature encoders
* Measures voltage, current, thermocouples, RTDs, resistance, ¢« Up to 48-bit resolution
and bridge-based sensors : 10 MHz counters; 12 V input range
* 250 VAC isolation .« High-speed pulse counting and generation
* Built-in cold-junction compensation : e Detachable screw terminals

OEM solutions Leverage our engineering and design expertise

‘ VOLUME PRICING ¢« CUSTOMIZATION « PLATFORM COMPATIBILITY « OEM EXPERIENCE
DEDICATED OEM ENGINEER ¢« SOFTWARE *« UNMATCHED WARRANTIES

MEASUREMENT MCCDAQ.COM
AV %o COMPUTING N

THE VALUE LEADER IN DATA ACQUISITION CALL US TODAY AT 1-800-234-4232

©2009 Measurement Computing Corporation, 10 Commerce Way, Norton, MA 02766 * (508) 946-5100 « www.mccdag.com




24-Bit Voltagez
MEASUREMENT
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* 60V or £10V range

e 12 simultaneously sampled inputs
* 50-kHz per channel sample rate

e 250 Vrms ch-to-ch isolation

e Ethernet interface

e Synchronize multiple units

* Includes Encore interactive

measurement software

> View the entire 6000 Series of temperature,
voltage, and strain measurement solutions
at iotech.com/6000

|O ‘ ®I
-tec iotech.com/6000 (888) 890-1322 sales@iotech.com

. ©Copyright 2009, IOtech. All trademarks are property of their respective holders. For a complete
Out-Of-the-BOX Measurement SOluthnS listing of IOtech worldwide sales offices, see www.iotech.com/sales. 090501. TMW - SEPT.




drive the Volt.

EDITOR S NOTE

EDITOR IN CHIEF

GM'’s meaningless 230-mpg

spec for Volt

eneral Motors seems intent to
focus on marketing hocus-pocus
rather than trying to build and sell
better cars. The latest is the out-
landish claim that the Chevy Volt
will get 230 mpg. According to
the New York Times (Ref. 1), “The rating num-
ber, based on methodology drafted by the
Environmental Protection Agency, is somewhat
abstract...” in which “abstract,” | assume, is
equivalent to “meaningless.” | think the proper
phrase would be “...based on a mythology
drafted by the EPA...." And not to be out-
done, Nissan is claiming its Leaf will get 367
mpg using GM’s formula.
According to the Wall Street Journal (Ref. 2),
GM said the Volt will require 25 kW-hr per every

100 miles
The GM/EPA mythology driven. Lets
isb d : do the math:
Is based on expectations
. You can get
of how customers wiill about 39 KW-

hr from a gal-
lon of gas, but
the efficiency of the internal combustion engine
can't be more than about 30%, and then you'll
lose a few percent in the electric generator.
Let's be generous and say you might get about
15 kW-hr/gallon into the battery, which would
only get you about 60 miles. Even if you con-
sider as “free” the 40 miles you can drive the
Volt on an overnight charge, you'll still be out a
gallon of gas after 100 miles.

The GM/EPA mythology is based on expec-
tations of how customers will drive the Volt.
Eight of 10, GM suggests, will not drive more
than 40 miles per day and therefore, | take it,

will get infinite gas mileage. It seems to be the
other two of 10 that degrade the rating down
to 230 mpg.

Now, | think it's going to be pretty much im-
possible to get the current generations of cus-
tomers to start thinking in terms of kilowatt-
hours per mile or petroleum equivalency fig-
ures. And | have commented (Ref. 3) that it
would be desirable, but highly unlikely, to get
them to think not in terms of miles per gallon
but rather in terms of gallons per mile—a switch
that would make it easier to see that an im-
provement from 14 to 24 mpg saves consider-
ably more fuel than an improvement from 24 to
46 mpg. Nevertheless, some form of mpg
equivalent for all-electric and hybrid vehicles is
probably necessary.

And to be fair, the EPA says it hasn't tested
the Volt and can’t vouch for GM’s claim. But
when the EPA does come up with a formula
and conducts the test, it should produce a
much more realistic figure than the one GM is
touting for the Volt. Fantastic claims of vehicle
mileage will only discourage customers from
choosing vehicles that offer significant, but not
astronomical, energy-consumption-per-mile
performance. T&MW
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2. Terlep, Sharon, “GM Hopes Volt Juices Its Future,” Wall
Street Journal, August 12, 2009. online.wsj.com/article/
SB124998537270122333.html.
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RF/Microwave switching system, a
without overheating your budget. %

The Racal Instrum

Wg ,_
=

Whether you choose the larger, powerful and fully customizable——————
Racal Instruments™ 1257 or the more compact, versatile, fully . .
configurable Racal Instruments™ 1256, we can supply the
ideal switching system for your RF or Microwave switching
requirement.

Nearly 50 years experience in test and measurement means we
can make it as easy as possible — whether you want to design

a system yourself, have our engineers design one for you, or
collaborate with us. Whatever you have in mind, we'll deliver

a finely crafted, fully-documented, fully supportable solution. EADS North America
Should you need another system, either next week or five years Test & Services

‘ i will e il of thi ol off T: (800) 722-2528
rom now, it will match the first. And all of this at commercial off- EL InfoGR ads=3 fom
the-shelf prices. www.ts.eads-na.com

For a state-of-the-art, cost-effective RF/uW switch system,
talk to EADS North America Test & Services.
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NORTH AMERICA




TEST

[An exclusive interview with a test engineer]

Linux works for test

Anshul Jain is assistant manager of test
engineering at Tejas Networks. Based
in Bangalore, India, Tejas Networks devel-
ops and manufactures optical networking
switches. Jain is responsible for all test-
engineering development, quality-assur-
ance testing, and final deployment of Linux-
based test systems for manufacturing.
Martin Rowe conducted an e-mail interview
with Jain about his work in Bangalore.

Q: What kinds of tests do your systems perform?
A: We have three test platforms. A parametric and data-
path testing station is primarily a functional test plat-
form that performs traffic testing at various SDH/
SONET bit rates. We test with Gigabit Ethernet traffic
and measure parameters such as frame sizes, frame rates,
frame errors, and frame counts. Parametric testing in-
cludes line-card parameters such as output jitter, jitter
tolerance, pulse mask, eye pattern and extinction ratios,
optical spectral analysis, and return loss.

Our engineers use a power-supply test platform on
the bench to test AC and DC power supplies that go
into our systems. Tests include power-related measure-
ment parameters such as load testing at various voltages.
We also test for voltage-cutoff points—the lowest volt-
age that will keep our systems running.

Q: Why did you choose to use Linux as your
operating system?

A: We chose Linux as the test platform because of hard-
ware costs, software costs, and support. We minimize
hardware costs because Linux runs on systems with min-
imal resources. With Linux, we can run PCs that are
three or four years old. Windows requires more resources
to run our test systems, requiring more powerful PCs.
Because Linux is free, we don’t need to purchase an op-
erating-system license for every PC.

Q: What kind of support do you get for a free
operating system?

A: We found that we can get good product support for
Linux-based software. For example, LabView for Linux
includes installers for GPIB and VISA protocols. These

DANIEL GUIDERA

installers are very stable, which we need for extended
manufacturing cycles. In addition, we successfully lever-
age the vast amount of knowledge available on open-
source forums and communities.

We also run our software development, diagnostics,
and FPGA design on Linux-based computers. As a side
benefit, engineers were able to show management that
Linux is a viable option for desktop users.

Q: What Linux tools do you use in addition to
LabView?

A: We have standardized our test-deployment platforms
on the Mandriva 2008 Spring and openSUSE 11.0 Linux
distributions. Both are free and readily downloadable.
Other than LabView, we use several open-source products
for test development. The Linux-based tools include Sub-
version for source-code control. It integrates scamlessly
with LabView and lets us perform distributed code devel-
opment across several platforms.

‘We employ Linux shell programming scripts. Several
of the scripts let contract manufacturers interface their
inventory tracking databases to our LabView application.
We’ve also created some report-generation programs
based on OpenOffice for our test reports.

Because Linux is a very flexible operating system, we
can use utilities such as mklivecd/draklive by Mandriva
and Kiwi by openSUSE to build customized images that
include VISA and GPIB instrument drivers. We can then
load the images into our test stations for installing new
systems and upgrades. T&’RMW

Every other month, we will publish an interview with an electronics engineer who has test, measurement, or inspection responsibilities.
If you'd like to participate in a future column, contact Martin Rowe at mrowe@tmworld.com. To read past “Test Voices” columns, go

to www.tmworld.com/testvoices.
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NEWS

With the release of its XGbT test-automation software and test fix-
tures, Tektronix has introduced what it calls a “one-button solu-
tion” for performing 10GBase-T measurements. The options, when
added to the company’s DPO7000 series and DPO/DSA70000
series real-time oscilloscopes, allow customers to perform the nec-
essary tests with a single instrument.

Compared to other test methods, which require an oscilloscope,
a vector network analyzer, and a spectrum analyzer, Tektronix says
that its oscilloscope and software option provides easier test
setup and more repeatable results. This is especially important,
according to the company, in distributed engineering environ-
ments where repeatable test methods are required across differ-
ent groups using different test equipment. Tektronix says its solution
conforms to 10GBase-T PHY electrical-testing specifications.

www.tektronix.com.

Curtiss-Wright Controls debuts
FPGA-based frame grabbe

Curtiss-Wright Controls Embedded A
Computing has introduced the >
XMC-270 rugged, high-resolution
frame grabber and video-capture
XMC card, which the company reports is 25
suitable for use in aerospace and defense appli- 1

cations. The XMC-270 delivers analog and digital

video-capture functionality as well as serial connectivity through a
built-in PCI Express core. A Xilinx Virtex-5 FPGA enhances the
card’s functionality and permits it to be customized.

Available in both air- and conduction-cooled versions, the
XMC-270 supports high-resolution digital and analog video for-
mats, including legacy interlaced analog video. The card can
transfer raw video data in a variety of color depths, including 8-
bit YCbCr as well as 32- and 16-bit RGB formats and 8-bit mono
(green only) format. It provides a range of video-capture features,
including full frame rate, reduced frame rate (user programma-
ble), and snapshot. The XMC-270 supports a range of video-cap-
ture inputs. Software support for the XMC-270 includes a capture
driver, which enables a system designer to control the card’s
hardware capabilities. This software can be used either in stand-
alone mode or can be integrated with other Curtiss-Wright Con-
trols” graphics software.

Base price: $5683. Curtiss-Wright Controls Embedded Com-
puting, www.cwcembedded.com.
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Tektronix offers options for 10GBase-T compliance tests

Tektronjx  DFO7I54 Di

“The need for an improved 10GBase-T solution spans chip makers, product developers, and manufacturers
around the world,” said Brian Reich, VP, performance oscilloscopes, at Tektronix. “With our XGbT software and
fixtures, we are delivering an affordable one-button solution that can perform repeatable conformance and vali-
dation tests at the press of a button, making it ideal for both design and manufacturing applications.”

Jon Beckwith, R&D engineer at the University of New Hampshire InterOperability Laboratory, commented,
"We are closely working with Tektronix to validate the one-button approach. Joint testing performed on a cus-
tomer device shows that this method of testing correlates extremely well with the expected results.”

Mentor Graphics acquires
LogicVision

Mentor Graphics and LogicVision
report that LogicVision stockholders
have voted to approve, and the parties
have closed, the merger agreement they
announced in May. Former Logic-
Vision stockholders will receive 0.2006
share of Mentor Graphics common
stock in exchange for each share of
LogicVision common stock.

LogicVision is a provider of BIST
(built-in self-test) technologies for test-
ing SOC (system-on-chip) designs. By
combining Mentor’s ATPG (automated
test-pattern generation) and embedded
test-pattern compression technology
with LogicVision’s BIST products,
Mentor will be able to help customers
address the test challenges of the digital
logic and memory portions of their sil-
icon designs as well as high-speed
Serdes analog and DDR -based inter-
faces. LogicVision’s test bring-up and
silicon characterization tools—com-
bined with Mentor’s failure-diagnosis
capabilities—will also help customers
accelerate yield ramps, reducing time-
to-volume.

www.tmworld.com TEST & MEASUREMENT WORLD



LabView takes on software
development

In the latest version of LabView, LabView 2009, National Instru-
ments has added toolkits that focus on software design and vali-
dation and has also given users more control over multiple pro-
cessor cores. Other new features focus on wireless signal testing.

The Unit Test Framework Toolkit automates and documents
test-code validation by letting you enter known-good and
known-bad values into a VI (virtual instrument), so you can see
how your code performs with both in-spec and out-of-spec val-
ues. The Desktop Execution Trace Toolkit lets you trace the exe-
cution of a LabView application running on Windows. It detects
and locates problems in your code that could affect performance
or cause unexpected behavior.

The VI Analyzer Toolkit lets you configure more than 60 tests
for automated code review and static code analysis of all Vs in
an application. The tests look for proper documentation and
code references that open but don't close. The Requirements
I Gateway helps you manage

"""" 5 ‘ software requirements by com-
paring requirements stored in
e - multiple different formats to

- i how you implement them in
] . LabView code.

LabView 2009 also gives you
additional power over multi-
core processors. For example, the parallel for-loop functions let
you run for-next loops on different processor cores. Thus, you can
make sequential processes run in parallel. Other toolkits for Lab-
View 2009 let you test wireless devices such as GPS, WiMAX, and
WiFi for standards’ compliance.

Base price: $1249. National Instruments, www.ni.com/labview.

“Our customers are facing signifi-
cant new test challenges as they move
to each new technology node,” said
Walden C. Rhines, chairman and CEO
of Mentor Graphics. He continued,
“Combining our industry-leading
ATPG and embedded compression
with the LogicVision memory and
logic BIST technologies enables our
customers to maintain high product
quality and test standards, while reduc-
ing manufacturing costs and improving
profitability.”

LogicVision resources will be inte-
grated into the Silicon Test Solutions
group within the Mentor Design-to-
Silicon division led by VP and GM
Joseph Sawicki. The division also
includes the Olympus-SOC and Cali-
bre product groups. www.mentor.com.

CALENDAR

International Test Conference,
November 1-6, Austin, TX. |EEE,
www.itctestweek.org.

Vision 2009, November 3-5,
Stuttgart, Germany. Messe Stutt-
gart, www.messe-stuttgart.de/
vision.

Productronica, November 10-13,
Munich, Germany. Messe
Miinchen, productronica.com.

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

Take RF
Measurements
Up to
10X Faster

Introducing the 6.6 GHz
RF Test Platform

= Test multiple wireless
standards at rates up
to 10X faster

Harness industry-standard
PC technologies such as
multicore processors

and PCI Express

= Increase flexibility and
cost-effectiveness with
a modular, software-
defined solution

View product
demonstrations at

ni.com/rf/platform

800 891 8841
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[DESIGN, TEST & YIELD]

CAST supports cooperation among ATE firms

espite economic pressure, semi-

conductor test firms remain

committed to R&D, according
to comments at the Semicon West Ex-
ecutive Test Summit (July 14, San Fran-
cisco, CA). Keith Barnes, chairman,
CEQO, and president of Verigy, summed
up the mood, saying, “...our R&D
budget is under some pressure, but we’re
still committed to innovation.” R. Keith
Lee, president and CEO of Advantest
America, said the company has signifi-
cant cash reserves that let it maintain a
strong R&D eftort. Mark Jagiela, presi-
dent of the Semiconductor Test Divi-

7| aovanrest |77 75385
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The T5385 offers 768-DUT parallel
test capacity and the ability to deliver
533-Mbps performance. courtesy of Advantest

sion of Teradyne, is looking to address
time-to-market and yield improvement,
while Dave Tacelli, CEO and president
of LTX-Credence, is focused on inno-
vation that keeps down the cost of test.

The companies didn’t make major
product introductions during Semicon
West, but Verigy shortly before the show
introduced the V101 zero-footprint,
100-MHz system for wafer sort and
final test as well as its Yield Learning So-
lution software, which, when used with
the V93000, integrates on-tester, real-
time capture and analysis of electrical
failures on SOCs. And shortly after the
show, Advantest debuted its T5385 sys-
tem for DRAM wafer test.

Whether each ATE (automated test
equipment) company can continue to
afford sufficient R&D to meet customer
demand is an open question. One goal
of the now-defunct STC (Semiconduc-
tor Test Consortium) was to foster pre-

TEST & MEASUREMENT WORLD www.tmworld.com

competitive cooperation on R&D ini-
tiatives. Efforts to get ATE suppliers—
and their customers—to cooperate is
now continuing with CAST (Collabor-
ative Alliance for Semiconductor Test),
which got its start at a private meeting
at Semicon West 2008. CAST went
public at the 2008 International Test
Conference and subsequently organized
as a special interest group within SEMI,
Semicon West’s organizer.

In an interview at this year’s Semi-
con West, Mark Roos, CEO of Roos
Instruments, commented on the end of
the STC and the beginning of CAST.
Intel and Advantest were instrumental
in the formation of STC, and Roos
said that heritage caused the organiza-
tion to be closely identified with mi-
croprocessors and the Advantest-based
OpenStar ATE mainframe architecture.
Consequently, said Roos, whose firm
was a member of STC and is a mem-
ber of CAST, STC failed to gain the

RICK NELSON
EDITOR IN CHIEF
rnelson@tmworld.com

participation of the other big-iron ATE
companies—except for some limited
individuals’ participation in tester-
interface standardization efforts.

CAST, said Roos, now has full par-
ticipation from all the major test com-
panies. To signal its full separation from
STC, Roos said, CAST founders de-
cided the group should be aligned
with an independent organization such
as [EEE, GSA (Global Semiconductor
Alliance), or SEMI. GSA and SEMI
seemed most promising, Roos said, be-
cause CAST founding companies tend
to be members of these organizations,
while the IEEE membership consists
of individuals. Ultimately, the founders
settled on SEMI, in the expectation
that the ATE companies, who tend to
be members and supporters of SEMI,
would be doing the bulk of the work,
under consultation with their semicon-
ductor-manufacturing customers, who
tend to be GSA members. T&MW

Fulitech joins Goepel partner program

Goepel Electronic has announced the incorporation of Fulitech, based
in Shenzhen, China, into Goepel’s GATE (Goepel Associated Technical
Experts) global-alliance program. The focus of the program is the devel-
opment and practical implementation of new products and modules
based on boundary-scan instrumentation as well as enhancements in
the integration of boundary-scan products into existing test systems.
www.fulitech.com.cn; www.goepel.com.

BGA socket offers low loss

Ironwood Electronics has introduced a BGA socket
for 1.0-mm pitch BGAs. The SG-BGA-8019 socket
is designed for a 35-mm package size and oper-
ates to 10 GHz with less than 1 dB of insertion loss.
The socket is designed to dissipate 16 W with its

swivel heat-sink lid. Contact resistance is typically _H
20 mQ per pin. The temperature range is -40°C to

+100°C, pin inductance is 0.15 nH., capacitance to ground is 0.10 pF,
and current capacity is 2 A per pin. www.ironwoodelectronics.com.

Compal selects Teradyne TestStation LH

Teradyne has announced that Compal Electronics has ordered multiple
Teradyne TestStation LH in-circuit test systems to test its latest genera-
tion of high-volume notebook and netbook products. Compal will make
use of TestStation’s Framescan vectorless test technologies and its Safe-
Test protection technologies for low-voltage components. www.compal.
com; www.teradyne.com.
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Centellax 10G

Programmable Pattern Generator

With De-Emphasis

TG4P1-A  10Gbis PPG

P, LENTELLAR

Features
Operation from 500Mb/s to 13.5Gb/s
32Mbit Pattern Memory, 2Gbit Storage
0-20dB One-tap De-emphasis
Divided Clock and Pattern Trigger Output
Adjustable Clock Phase

Adjustable Differential Output (Amplitude,
DC Offset, Crossover, De-emphasis)

GPIB and USB Control
Model Number: TG4P1-A

“E fle Contol Setp Measwe Calbrale Ulities Help oag0s 12400 |
- Eye/Mask Mode
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TG4P1-A output at end of a 3' cable:

10.3125Gb/s PRBS31 pattern, 1.8Vpp
output, 50% crossover, 0VDC offset,

0dB de-emphasis.

The TG4P1-A is designed for physical-
layer signal integrity compliance testing
to telecom and datacom specifications.
The generator enables testing with user-
defined bit sequences. The high-quality
output is fully adjustable and tuned to
deliver a perfect eye at the end of a 3-foot
(1-metre) cable. Adjustable de-emphasis
is available to further de-embed cables
or PCB backplanes.

H CENTELLAX

3843 Brickway Blvd. « Suite 100 - Santa Rosa » CA 95403 « USA
Ph 707.568.5900 | Fax 707.568.7647 | sales@centellax.com
Toll Free 866.522.6888 | www.centellax.com

For additional details, application notes and assembly
diagrams, please visit our website: www.centellax.com
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[MACHINE VISION]

CONTRIBUTING TECHNICAL EDITOR

New building blocks for LED lighting

maller IC packages, ball-grid
S arrays, and a variety of solder

pastes are prompting electronics
engineers to look for better, more
dependable lighting solutions for
machine vision.

“The quality-control requirements
in electronics for catching every single
defect are very high,” said Brian Merz,
sales engineering manager for Stocker-
Yale, which manufactures fluorescent,
laser, and LED illumination sources.
“In that industry, a lot of very smart

With COB packaging, LED chips can be
placed on circuit boards in high-density
arrays, creating illuminators that are

compact, uniform, and extremely bright.

engineers are working on inspection
systems, and they put every possible
solution through its paces.”

Merz, whose machine-vision expe-
rience also includes applications engi-
neering work with lighting manufac-
turer CCS America and automation
systems integrator Axis New England,
sees an increasing interest in LED
lighting for electronics applications.
Not only do LED illuminators offer
reliable and controllable illumination,
but their designs can also be custom-
ized to fit the application.

Yet, because of their larger size and
integrated optics, conventional surface-
mount and through-hole LED illumi-
nators sometimes fall short in tough
electronics inspection applications, par-
ticularly when high intensity is re-
quired. To address that issue, more
lighting companies now offer COB
(chip-on-board) LED products. In
these designs, LED chips are attached

directly to the conductive tracks of the
PCB (printed-circuit board).

In StockerYale’s patented COBRA
(chip-on-board reflective-array) design,
the LED semiconductor dies almost
touch one another, providing a very
high level of intensity—up to 1 million
lux—in a very compact footprint. The
efficiency of this line-scan illuminator
is further enhanced by placing a minia-
ture reflector around each LED, which
focuses more of the light forward
where it is needed.

“Customers in the electronics and
flat-panel industries tell us that we
make the brightest LED lights they’ve
ever seen,’ said Merz. “COB also offers
great advantages in customization be-
cause you start with the most basic
LED building blocks.”

Merz pointed out that new COB
designs also enhance LED longevity,
which is already a prime reason why
engineers switch to LEDs from other
lighting options. For example, halogen
bulbs typically last less than 3000 hr. In
contrast, tests that StockerYale has con-
ducted on its COBRA product have
shown less than a 5% change in light
output over 10,000 hr of service for
the standard 630-nm model. Each indi-
vidual COBRA Slim 100-mm sub-
strate, containing well above 100 LEDs,
also has its own temperature-monitor-
ing system. If the unit overheats, then it
automatically shuts down and an alarm
signals a fault condition. Among other
advantages, a simple 0-5-V control
lets users adjust the brightness of all
COBRA LEDs simultaneously.

As for costs, these COB-based LED
lights occupy the middle ground be-
tween less-expensive fluorescent and
halogen illuminators and costlier laser-
based lighting. Yet, Merz predicts steady
growth of COB LEDs, even in high-
end electronics inspection. Said Merz:
“IC and PCB inspection are definitely
in our sweet spot, as are solar wafers
and flat-panel displays.” T&’MW

Read past Tech Trends columns at
www.tmworld.com/techtrends.

TEST & MEASUREMENT WORLD www.tmworld.com

LARRY MALONEY

larrymaloney@verizon.net

Software models

vision options

Before investing in hardware,
engineers can now simulate
machine-vision applications with
Vision System Designer software.
The new tool from SensorDesk
lets you model your design by
combining various lenses, cam-
eras, and light sources in a virtual
3-D environment. You can view
simulated images of inspected
objects as seen by the sensor
and calculate performance char-
acteristics like resolution, motion
blur, and perspective distortion.
www.sensordesk.com.

High-speed camera
targets PCBs

Dalsa has cited inspection of cir-
cuit boards, solar cells, and flat-
panel displays as prime applica-
tions for its new
Piranha HS 110-kHz
camera. The new,
high-speed Camera
Link model features
a 4k resolution, a
14x14-pm pixel size,
and throughput of
up to 640 Mpixels/s.
It also offers Dalsa’s
TDI (time delay integration)
technology, which reduces oper-
ating costs and allows for low-
light imaging. www.dalsa.com.

Large-format lenses work
with megapixel sensors
Navitar says that its new 50-mm
large-format machine-vision
lens is ideal for use with full-
frame 11- and 16-Mpixel sen-
sors. The Raptar lens has a fo-
cusing range of 0.5 m to infinity,
a manual iris and focus control,
an aperture range of /2.0 to
/22.0, and an angular field that
is 46.0° diagonal and 37.0° hori-
zontal. www.navitar.com.
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Boonton’s Peak Power Meters...
The Future of Amplifier Testing.

In the past your options were using one or two tone test
signals to measure amplifier linearity. Today Boonton
allows you to use your signal to characterize the DUT.
Our family of peak power meters have fast rise time

and wide dynamic range sensors that enhance powerful
analysis tools.

If you measure extreme signals with:

* High peak to average ratio
e Ultra-low duty cycle
* Noise-like communication signals

Boonton delivers the fastest and most comprehensive For more information visit us at boonton.com or call
results in the industry. +1 973-386-9696

@ Wireless Telecom Group Boonton

Boonton Microlab Noisecom Willtek
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Verify Ethernet networks

Ethernet is everywhere, from home net-
works to carrier networks. Service pro-
viders need to test Ethernet links be-
tween their networks and
access networks such as DSL. Testing
Ethernet-based networks for QoS (qual-
ity of service) involves making packet
jitter, throughput, latency, and frame-loss
measurements.

carrier

All of these measurements can indi-
cate delivery problems, particularly
when a network carries voice or video.
For example, too much packet jitter—
the difference in delays between packets
in a stream—can result in dropped
packets, which can produce gaps in au-
dio reception or blocks in video.

Ethernet testing is based on RFC
2544, which defines a set of test meth-
odologies that carriers use to test Ether-
net networks (Ref. 1). The figure shows
several test points in the carrier’s access
network and at a customer’s network.

Tests involve measuring parameters
such as latency and throughput at any
two points. Depending on the customer

BOOK REVIEW

Aggregation

g DSLAM Routing  Firewall
noge N gateway
Core @ <— Local loop —
network

Test
point

Test
point

Test
point

Access network

Downstream

Upstream

Test
point

Customer network

Test points for DSL access range from the customer’s network to the carrier’s core

network.

(business or residential), an Ethernet
packet header may contain QoS bits
that define the level of service that the
carrier must provide. Three bits, called
PCP (priority code point), indicate a
frame’s priority. Packets carrying video,
for example, will likely get a higher
priority than packets carrying data be-
cause of video’s susceptibility to lost
packets or excessive packet jitter.

To learn more about Ethernet test-
ing, read “Basic connectivity testing

It’s the interconnects that count

Signal and Power Integrity—Simplified, 2nd ed., by Eric Bogatin. Prentice Hall Pearson
Higher Education (www.informit.com/ph), 2009. 757 pages. $99 hardcover, $75 download.

Signal and Power Integrity—Simplified is
one of the better technical books I've
ever read. I rank it right alongside Doug
Smith’s High Frequency Measurements and
Noise in Electronic Circuits and Bonnie
Baker’s A Baker’s Dozen: Real Analog So-
lutions for Digital Designers. Bogatin really
does simplify complex concepts, and
you’ll walk away from this book feeling
that you understand how interconnects
(connectors, cables, wire bonds, PCB
traces, etc.) affect signal integrity at high
frequencies. He spends a chapter each
on the four important concepts—resis-
tance, capacitance, inductance (self and
mutual), and transmission lines—and
how they distort signals.

Bogatin, a signal-integrity engineer-
ing consultant, doesn’t let you get lost in
the math behind these concepts, yet he
provides enough to clarify his points.
After explaining the basic concepts, Bo-
gatin applies them as he discusses more
complex concepts such as attenuation,
crosstalk, and differential pairs. The sec-
ond edition adds chapters on S-param-
eters and power-distribution networks.
Bogatin added this information because
digital designers can no longer think in
the time domain and they must con-
sider how a product’s power distribution
can cause signal degradation.

Signal and Power Integrity—Simplified
has more of a flow to it than most tech-

TEST & MEASUREMENT WORLD www.tmworld.com

and service verification,” by Andy
Hight, product manager at Sunrise
Telecom; the paper is available from
the online version of this article at
www.tmworld.com/2009_09.

Martin Rowe, Senior Technical Editor

REFERENCE

1. Bradner, S., and J. McQuaid, RFC 2544:
“Benchmarking Methodology for Network
Interconnect Devices,” Internet Engineering
Task Force, March 1999. www.ietf.org/rfc/
rfc2544.txt.

nical books. Much in
the way lessons are
presented in engi-
neering school, the
book builds on
concepts from the
early chapters and
applies them later. In chap-
ter 12, “S-Parameters for Signal Integ-
rity Applications,” Bogatin shows how
you can apply S-parameters to trans-
missions lines, which he discussed in
chapter 7. Because of the book’s conti-
nuity, you can actually read it from be-
ginning to end and build your knowl-
edge along the way

Martin Rowe, Senior Technical Editor
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Our New Line of Modular Switching Systems Will Help You To

Switch it Right the First Time

Cytec offers a complete line of programmable switching systems for automated test, data
acquisition and communications. We offer systems covering the broadest range of possible
signals: From microvolts to kilovolts, femptoamps to kilowatts, and DC to 40 GHz. Our
expertise in custom configuring systems to meet your specifications means you get the
exact configuration you require and don’t have to make do with a system designed for
someone else. Cytec switching systems allow you to automate repetitive tasks and
thereby improve throughput. You can then spend your time on more important
duties. With constantly evolving product ideas that stem from customer needs we are able
to provide cost effective solutions for your automation projects.

Why Cytec?

o Competitive Pricing

® Full Five Year Warranty

© Modular, Fully Customizable Design

© Small Company Customer Service & Support

® Over 25 Years Experience Designing Custom Solutions

CYTEC CORPORATION

2555 Baird Road, Penfield NY 14526
1.800.346.3117 - 1.585.381.4740
cytec-ate.com




Measurement tips from readers
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Pulse generator aids IC testing

You can build a circuit that generates up to three pulses for programming an IC’s pin.

By Kevin Frick, Maxim Integrated Products, Sunnyvale, CA

As ICs increase in complexity and decrease in size, their
pin counts drop or, at best, remain constant. The result: a
need for pin-saving measures like serial programming. In the
past, multiple pins might have been available for program-
ming an IC’s current or voltage limit, but today’s ICs often
encode that limit as a set number of pulses on a serial line.
You can generate pulses that program an IC’s pin, but you
usually need a microcontroller or arbitrary waveform genera-
tor. The circuit in Figure 1 can help when you don’t have
either one. Consisting of a quad op amp, a logic gate, a push-
button switch, a debounce circuit, and a D flip-flop, the cir-

connects to a switch debouncer (U2), which provides a
noise-free output signal for driving the D flip-flop. The D-
input logic level passes to the Q output only on the rising
edge of the CLK signal. The one-shot section is also timed
with the rising edge of the CLK signal. The one shot forces
the output pulses from U4, whether single or multiple, to
have the same width.

In the one-shot section, a third op amp from U1 sets the
number of pulses that the circuit will generate. The flip-flop
output pulls the C4 voltage high, driving the positive input
of U1D high. The U1D output then goes high, and sets the

cuit generates 500-Hz bursts of one,
two, or three pulses.

In the oscillator section, the integrator
(U1A) produces a triangle wave at its
output (Ref. 1). That, in turn, enables
U1B to produce an output square wave
with a 50% duty cycle.

In the switch-debounce and timing-
latch section, pushbutton switch S1

Do you have a test or design
idea you’d like to share?
Publish it here, and receive $150.

Send your ideas to:
tmwtestideas@reedbusiness.com

voltage on its positive input via the R8/
R9 divider. Current through the R10-
R 13 network and C5 then produces an
increasing voltage across C5 as it charges.
When the voltage at U1D’s negative
input exceeds that of its positive input,
the U1D output goes low.

The output signals from U1B and
U1D connect to an AND gate, whose
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HBM Genesis HighSpeed products were previously sold under the Nicolet brand. The Nicolet brand is owned by Thermo Fisher Scientific Inc. Corporation.

High speed meets high precision
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See Genesis HighSpeed
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Figure 2 The Figure 1 circuit operates with (a) single pulses, (b) double pulses, or (c) triple pulses. The waveforms are the U1B
output (top), U1D output (middle), and U4 output (bottom).

500-Hz output persists for an interval
that allows just the number of pulses
required. Figure 2 shows the wave-
forms associated with one-, two-, and
three-pulse outputs. Two jumpers (J1
and J2) set the number of pulses by

altering the value of C5. Leaving
both J1 and ]2 open allows one pulse
at the AND-gate output, closing
(shunting) J1 only allows two pulses,
and shunting both jumpers allows
three pulses. T&MW
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1. “Pulse-Width Modulator Operates at Vari-
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cation Note 3201. Maxim Integrated Prod-
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HOW IS AMREL “CUSTOMER DRIVEN”?

O 80% of AMREL’s standard products evolved
from our customer’s built to spec requirements.

O 100% of AMREL’s customers demanded unsurpassed quality,
and dependability in our products and post-sales support

... AMREL responded.

O Offering the widest selection of power products on the
market, is the greatest testimonial to AMREL’s
ability to design, build and service quality power solutions.

Give us your specs and we’ll engineer you a solution!
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Intertek engineers test
electronic products for
emissions and immunity
in chambers that keep the
inside signals in and the

outside signals out.
Mﬁ.
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A place for COMPLI;

flock to this town and those around it to pick apples

and other types of fruit. During the week, engineers

from numerous manufacturers come here to test the fruits

of their labor at any of several labs, including one run by
Intertek.

At the Boxborough facility, which is one of many Intertek

labs worldwide, engineers perform compliance and precompli-

B OXBOROUGH, MA—On September weekends, people
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ance tests for EMC (electromagnetic compatibility) and safety
as well as numerous other types of tests, including radio tests,
environmental tests, telecom compliance tests, and laser-per-
formance tests. Products that come through the lab include
automotive components, military components and systems,
home appliances, industrial products, consumer electronics,
aerospace subsystems, telecom and wireless products, and med-
ical equipment.
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My visit to the lab focused on the company’s EMC and
radio RF performance testing. Compliance tests that Intertek
performs include those for FCC, UL, CSA, CENELEC, ANSI,
military, and automotive standards. The Boxborough facility is
also a Telecom Certification Body for the US and Canada, and
a Notified Body for European EMC and radio testing.

The facility includes a lab that contains screen rooms,
shielded rooms,a GTEM (gigahertz transverse electromagnetic

TEST & MEASUREMENT WORLD www.tmworld.com
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Boxborough, MA,

BY MARTIN ROWE
SENIOR TECHNICAL EDITOR

mode) cell, and custom test setups for EMC and RF testing. A
new building houses what Intertek says is the only indepen-
dent 10-m anechoic chamber in New England. It also houses a
recently constructed 5-m anechoic chamber.

Engineers use the screen rooms for conducted emissions and
immunity testing. They perform BCI (bulk-current injection)
tests on cables using current clamps and coupling-decoupling
networks. “Using decoupling networks lets the injected noise
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EMC

current flow into wires in
one direction only, but cur-
rent clamps let the injected
current flow in both direc-
tions,” said EMC staff engi-
neer Bob Mitchell. “Differ-
ent industries use particular
methods for injecting noise
into the cables.”

A custom cable tester in
the lab lets engineers inject
noise into a cable’s individ-
ual wires. Figure 1 shows
how engineers can place
an excitation wire over the
wires, which lets the engi-
neers test for shielding
effectiveness.

The engineers can con-
nect each wire to a con-
nection box, which pro-
vides access to a Tektronix
oscilloscope for measuring
induced current in the
wires. The box also connects the wires
under test to a signal source such as a
function generator.

The engineers sometimes substitute
an Agilent Technologies or Wavetek ar-
bitrary waveform generator for the
function generator when they need to
create custom waveforms and triggers.
The waveforms simulate the interfer-
ence that can result during vehicle start-
up, mostly produced by alternators and
starters. Engineers may also use noise

'//////////////

’///////”

‘///

FIGURE 1. A custom-built conducted-immunity tester

holds cable wires in place during a test.
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Mike Koffink supervised several engineers during the design, con-
struction, and test of a 10-m anechoic chamber.

generators from NoiseKen to inject in-
terference into automotive cables for
Japanese automakers.

Intertek’s engineers conduct ESD
(electrostatic discharge) tests in a shielded
room from ETS-Lindgren. Figure 2
shows a test setup that uses a stripline test
fixture. Using a NoiseKen ESD simula-
tor, the engineers inject ESD into the
fixture’s isolation pads. Current from the
discharge travels through the cables to
the EUT (equipment under test), where
engineers check for
ESD immunity.

Another shielded
room lets engineers test
the shielding effective-
ness of materials such as
composites and gaskets
that are designed to re-
duce RF emissions from
gaps between product
enclosure doors, walls,
and other openings.
Roland Gubisch, for-
mer chief EMC engi-
neer at Intertek and
now an onsite consul-
tant, pointed out that
the materials are not al-
ways effective. “We
once had a client who
wanted us to test the
shielding effectiveness

of clothing material that its
maker claimed would pro-
tect people from RF en-
ergy,” said Gubisch. “Its
shielding effectiveness was,
unfortunately, nonexistent.”

Figure 3 illustrates a
chamber with a removable
plate. A gasket (not shown)
around the shielding mate-
rial under test holds it in
place against the plate. A
transmitting antenna is just
inside the chamber, con-
nected to an HP (now Agi-
lent) or Rohde & Schwarz
signal generator. A Kalmus
(now AR) RF amplifier
boosts the signal to levels
from 20 W to 1000 W/, per
MIL-DTL-83528 (Ref. 1).
A receiving antenna just
outside the chamber con-
nects to an Agilent or
Rohde & Schwarz spectrum analyzer to
measure the exiting signal strength.

Mike Koftink, EMC operations man-
ager, explained how engineers run the
test: “We start with the plate removed
and measure the power of the transmit-
ted signal over the frequencies of inter-
est. That gives us a baseline measurement.
Then, we tighten the gasket around the
plate with the shielding material in place.
We then run an identical scan and mea-
sure how much the material attenuates
the transmitted signal.”

Koffink noted that the frequency
range can be anywhere from 10 kHz to
18 GHz, depending on the customer re-
quirements. The difference in decibels
between the baseline signal and the at-
tenuated signal is the material’s shielding
effectiveness.

The lab also has an ETS-Lindgren
GTEM cell, because some standards re-
quire EMI (electromagnetic interfer-
ence) measurements to be made in such
a structure. A GTEM cell is a small an-
echoic chamber where the outer skin is
the transmitting or receiving antenna.
GTEM cells are often used for radiated
emissions and immunity testing of small
or board-level products.

Not all EMC testing is about high-
frequency signals. Engineers use a table-
top stripline tester to perform radiated
immunity testing on audio and video
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products (Figure 4).The tester generates
fields at frequencies from a few kilohertz
to a few megahertz by stimulating an ac-
tive plate mounted between two
grounded plates. “The field stays well
contained,” said Koffink. “We check it
with isotropic probes.”

Keep the outside noise out

In an ideal world, engineers perform ra-
diated emissions testing in an environ-
ment with no ambient signals present.
Intertek’s Boxborough facility has two
open area test sites that at one time had
ambient signal levels low enough to per-
mit the testing of many products. The
low ambient signals were the reason that
several companies built EMC labs around
the apple orchards. Today, cellphones, cell
towers, and other intentional radiators
have arrived in the area, making the test
sites less usable; in fact, one cell tower is
in clear view of the Intertek sites. Digital
TV, which has a wider bandwidth than
analog TV, has also increased ambient
emissions.

To create the necessary low-noise en-
vironment, Intertek has turned to using
anechoic chambers, which shield most
of the ambient signals from an EUT. In
May 2009, the company completed work
on an ETS-Lindgren 10-m anechoic
chamber. During my visit in late June, a
5-m chamber was under construction,
having been moved from a facility in
nearby Littleton, MA, that Intertek owns
as a result of its acqui-

Stripline

Isolation pads
(ESD injection points)

i

\ \

FIGURE 2. Intertek’s engineers use a stripline test fixture for ISO 10605 automotive

ESD tests.

dards for EMI emissions and immunity as
well as transmitter performance standards.
Thus, Mitchell had to specify the cham-
ber’s design and materials.

For starters, the chamber’s door had to
be large enough to let vehicles in, and the
flush-mounted turntable had to support
10,000 lbs. The motorized main door
opens by backing out from the chamber
wall and sliding away. Intertek chose the
motorized design because the door is too
large for one person to open,and a swing-
ing door would be impractical because of
the limited space outside the chamber.

Like most anechoic chambers, Inter-
tek’s chamber consists of two linings—
ferrite tiles and absorbing cones—inside
the shielded room. “Ferrite tiles and

cones minimize reflections inside the
chamber,” said Mitchell. “The tiles ab-
sorb signals from 30 MHz to 1 GHz, and
the cones absorb signals above 1 GHz.”
The chamber is certified for emissions
and immunity tests up to 40 GHz. To
achieve that, Mitchell and others spent
two weeks checking every seam and
screw hole in the chamber. Every seam
and hole needed shielding material such
as copper or bronze foil to make open-
ings electrically disappear. Mitchell
worked with engineers from ETS-Lind-
gren to generate fields inside the cham-
ber and check for leaks. “The chamber
has about 50,000 screws,” he said. “We
checked them all.”
The result: no ambient signals inside
the chamber. At 40

sition of Entela in
2004 (Ref. 2).

Both Koffink and
Mitchell were Entela
employees who stayed
on after the acquisi-
tion. Koffink was

responsible for the Receiving
: antenna

construction and cer- /
outside

tification of the build-
ing that houses the
10-m chamber. Mitch-
ell spent the better part
of a year working with
suppliers and contrac-
tors on the design and
construction of the
chamber. His job was

chamber

Spectrum
analyzer

GHz, the chamber at-

Shielding
material
under test Metal
plate
Transmitting
antenna
inside
chamber

(«

tenuates outside sig-
nals by about 100 dB.

Gubisch explained
why even small screw
holes and gaps let sig-
nals penetrate a
shielded chamber. “At
40 GHz, the signal
wavelength is about

Attenuated
signal

RF signal 7.5 mm,” he said.
generator “Holes of 4 mm to 2
RF power mm are enough to let
amplifier

half and quarter wave-

lengths pass through.
You have to keep
openings to less than
2 mm.”

The 10-m chamber

to produce the cham-
ber to meet the re-
quirements of 56 stan-

FIGURE 3. Antennas inside and outside a shielded room let engineers mea-
sure the shielding effectiveness of materials.
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has Kalmus (now AR)
amplifiers in an adja-
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cent shielded room. These amplifiers
produce 500-W signals, so they gener-
ate considerable heat. Rather than ex-
haust that heat to the outside, the cham-
ber’s ventilation system circulates it back
into the building, which reduces heat-
ing costs.

EMI chambers need test equipment
such as signal generators, amplifiers, os-
cilloscopes, spectrum analyzers, antennas,
and antenna masts for engineers to run
tests. The equipment requires automa-
tion to minimize test time and maximize
measurement repeatability.

Intertek engineers prefer to automate
test equipment with commercially avail-
able EMI automation software from Tek-
tronix and Rohde & Schwarz.“We work
with equipment manufacturers to get
the software we want,” said Scott Lam-
bert, operations manager for product
safety. “Writing and maintaining your
own automation software is difficult.” In
particular, Lambert cited a need for soft-
ware that could automate a test site that
has multiple antennas.

Lambert also needs custom reports in
graphical and tabular format. A radiated
immunity test can have hundreds of scans
because of different fre-

he performed on a battery system that
measured 4 ft wide by 9 ft long by 1 ft
thick. The battery is used to power buses
in several major cities. Intertek engineers
tested the battery’s control electronics
for emissions and immunity.
Automotive EMC testing differs from
EMC testing for most other products
because the automotive products are
vehicle components rather than com-
plete systems. Automotive EMC stan-
dards apply to entire vehicles rather
than components. Thus, it’s the system-
level tests that count. Suppliers of auto-
motive components go to test labs to
verify that their product won’t cause
vehicle emissions or immunity tests to
fail. But they can afford to sell products
that might have emissions that are 1 dB
or 2 dB above design specifications
without needing to lower emissions.
“US automakers won’t accept test re-
sults for validation programs from EMC
labs they haven’t certified,” said Koffink.
“Although we work with suppliers to
the Big Three automakers, we need their
certification before the suppliers accept
our tests.” Koffink noted that the lab has
certification from Ford and General Mo-

. ()
Nick Abbondante tests RF transmitters

for output power, spectral density, and
other characteristics.

and frequency. “Police and fire vehicles
can have 20-W transmitters,” said senior
project engineer Nick Abbondante.
“That much power can heat human tis-
sue, but radio operators are trained to
minimize transmission time.You can’t do
that with consumer transmitters, so they
must have lower power.”

Abbondante tests transmitters for
Bluetooth, WiFi, and cel-

quencies, turntable posi-

tions, and antenna posi-
tions. For customers who
want raw data, the software
can move data directly into
Microsoft Word.

Hidden industry
The Intertek test labs han-

Signal

=
N

Active plate

~

source

dle a wide variety of equip-
ment, but engineers in
Boxborough do a surpris-
ing amount of automotive

——
—

lular use. He looks at in-
band output power, adja-
cent-channel power, power
spectral density, frequency
stability, and harmonic
emissions. “A 2.4-GHz sig-

Gr&:?gsed nal has harmonics at 4.8
GHz and 7.2 GHz. Those
frequencies are used by
licensed services,” he said.
“Unlicensed 2.4-GHz de-
vices can interfere with

Table those services.”
] top

testing for a lab so far from [
Detroit. “Automotive

products are a kind of hid-
den industry in New Eng-
land,” noted Albert Noyes,
commercial and industrial
department manager. “We test audio
products, position sensors, heat sensors,
and collision-avoidance systems.” Audio
systems include those from a major local
manufacturer.

As the auto industry looks into alter-
native power sources, Intertek engineers
find themselves testing battery packs for
electric vehicles. Noyes described a test
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FIGURE 4. The combination of an active plate, grounded plates,
and absorbing cones produce a uniform field for low-frequency
immunity testing.

tors. The automotive expertise came to
Intertek through the Entela acquisition.

Automotive products designed for
passenger vehicles must pass more strin-
gent tests than products for emergency
(police and fire) vehicles. Besides per-
forming EMC tests, Intertek engineers
also test transmitters used in emergency
vehicles. They measure output power

Keeping up

Intertek engineers must
keep up-to-date on the
wide array of standards in
use today. EMC alone has
dozens. Add safety and military standards
for automotive products, IT/telecom
products, medical products, and more, and
you could have a full-time job just keep-
ing up with the latest developments. To
help the company anticipate changes and
prepare for them, Intertek has industry
and technology experts that serve on nu-

merous standards committees.  (continued)
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EMC

Even though engineers in Boxborough
regularly converse with Intertek’s commit-
tee representatives, they must keep abreast
of standards development and adoption on
a daily basis. The International Electro-
technical Commission, for example, pub-
lishes newsletters that inform engineers
when a new standard is published (Ref. 3).

“Just because a standard is published,”
added Gubisch, “doesn’t mean anyone
has adopted it as a legal requirement. I
have to check the EU [European Union)|
Website every day to see if a standard has
been adopted in Europe.” He also checks
the FCC,ANSI, and Food and Drug Ad-
ministration Websites for recognitions of
standards. In the US, problems arise be-
cause the FCC may not adopt a new
version of a standard such as ANSI C63.4
(Ref. 4).

Even when a standard is adopted, it
may have a transition period, particularly
in the EU. A transition period covers a
date of publication, a date of implemen-

tation, and a date of withdrawal (if a
standard supersedes a previous one).

Gubisch also checks the content of a
standard, because it could call for new test
methods or combine test methods from
other standards. When he finds the techni-
cal details of a standard to be unclear, he
may contact an Intertek representative to a
standards development organization to
find out the organization’s intent. He cited
an example of CISPR 22, a standard con-
taining telecom port emissions limits.*“You
couldn’t perform the test as described.
When labs tried to perform the tests, we
found differences from 20 dB to 30 dB.”

EMC and product safety testing,
while not as transient as other engineer-
ing disciplines, do continue to evolve.
Test labs such as Intertek must adapt to a
myriad of changes in regulatory stan-
dards. That requires adding equipment
(including chambers), monitoring stan-
dards bodies, and training its staff in new
requirements. T&’MW
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