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Why is Agilent the fastest growing
oscilloscope manufacturer?
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Because we listen to you.

To build our scopes, Agilent carefully examines the challenges you face. Then we
deliver products that solve your problems in imaginative ways. Like the multi-chip
module that enables Infiniium’s industry-leading signal integrity. And the ASIC that
underlies InfiniiVision's patented MegaZoom deep memory giving you the industry’s
best signal visibility. You'll find innovations like these in each of our scopes —
that’s why more and more engineers are choosing Agilent over other scope brands.”

Agilent 20 MHz to >90 GHz real-time and sampling scopes

* Handhelds, portables, rack-mounts and benchtops

» 50+ application-specific software packages for exceptional insight
+ Innovations that satisfy your toughest demands

See why more and more engineers choose Agilent.

Download our catalog
www.agilent.com/find/scopecatalog
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Where Do I Go for Temperature Products?
omega.com, of Course!

Your single source for process measurement and control products!

Thermal Imager o
with Ethernet
Connection

OSXL-101

$2900

10/2/2009 52401 P

Thermal image PC screen
of 1 sensor connected.

Find thousands of °‘_‘“
temperature =
measurementand
control products in S
one place! )
. . @ Mounting stand
Visit omega.com ] features a
to reserve your New Q°* ball-socket
l;_ZEE copy of fitting for full
e Temperature range of
Handbook™ and —_ 2
|| Encyclopedia Visit omega.com/osxI-101 motion.
|| 7" Edition For Complete Product Details
For Sales and Service, Call TOLL FREE Shop Online at

-288-82- ° = (= Im i o
1:888:7c:0mEER = (omega.com)
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MATLAB
CONNECTS

TO YOUR TEST
HARDWARE

Span 2000 kiz
Center 900.00 kHz s (1001 pts)

VBW 180 Hz

D Ee PRE BB

OHDE&SCHWARZ  FSQ - SIGNAL ANALYZER - 20Hz...265 GHz

Spen 72 TH:

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

Analyze and visualize your test results
using the full numerical and graphical
power of MATLAB.

For more information on supported hard-
ware, visit www.mathworks.com/connect

‘\The MathWorks"

© 2009 The MathWorks, Inc.
MATLAB is a registered trademark of The MathWorks, Inc. Other product or brand
names may be trademarks or registered trademarks of their respective holders.
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[ A WARNING |

Adoption of our T&M Adapters
Can Will Become Addictive

www.wilder-tech.com
360.859.3041
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SATA Gen3 Plug and
Receptacle Adapters

Each Adapter Contains:
4 - High Performance 3
Phase - Aligned Coaxial
Cables w/ Female SMA’s

See Our Website for Our Other
Adapters DisplayPort, eDP,
HDMI, SAS and SATA
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Check out these exclusive features on the
Test & Measurement World Web site:

Boost your engineering career

In a guest commentary, Michael Purtell of Intersil explains that writing
anything from test plans to a conference paper can lead to success,
as test engineers who write well are more likely to be called on when
management needs a subject-matter expert.

www.tmworld.com/boost

Blog commentaries and links

Taking the Measure
Rick Nelson, Editor in Chief
® Driving while talking or walking the dog
® Apex summit on PCB- and system-test challenges of 3-D chips
® Global teams support innovation
® Social media fail

Rowe’s and Columns
Martin Rowe, Senior Technical Editor

® Olympic measurement units

® Summing inverter aids sensor calibration

® Does “green” matter in test?
Engineering Education and Careers
Matthew Yiu, Contributing Editor

® OK Go's Rube Goldberg machine

® Computerized interaction with humans

@ MIT teaches computers to interpret user-drawn sketches

www.tmworld.com/blogs

Stay connected with

Test & Measurement World

Become a member of the Test & Measurement World group on
LinkedIn.com or find us on Facebook to join discussions on test,
measurement, and inspection; receive updates on industry news;

and network with your peers. In addition, you can also follow our
editor in chief, Rick Nelson, on Twitter.

www.linkedin.com/e/qis/2196932
www.tmworld.com/Facebook
twitter.com/rick_editor

Take a T&M Challenge

Answer our latest challenge question, and you could win a prize
courtesy of the challenge sponsor.

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

IVlore ways to control. More ways to connect.
The new Agilent 34972 A Data Acquisition Switch Unit takes our best-selling Agilent 34970A
to the next level. For starters, you get convenient built-in LAN and USB connectivity. Plus,
you can control your data acquisition remotely via Web interface. And transfer logged
data to your PC with a simple flash drive. No more expensive adapters and connectors.

That's easy. That's Agilent.

USB and LAN GPIB and RS232
Graphical web interface Benchlink data logger software
Benchlink data logger software SCPI programming

SCPI programming
3-slot LXI unit with built-in 6 %2 digit DMM

s#815— $1,697* $1,597"

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

Agilent Technologies

Agilent and our Distributor Network Q} Newark 800-463-9275
Right Instrument. Right Expertise. Delivered Right Now. . www.newark.com/agilent



SEALEVEL

Computing/HMI Serial 1/0

-~

The right connection creates
incredible power.

Connectivity and control. Making your interface as reliable as the
tides—and just as strong. Sealevel creates hardware and software
solutions for both digital and serial interface requirements.

We Listen. Think. And Create.

Seal/O° data aquisition modules provide powerful digital,
analog, and serial expansion to any computer.

sealevelcom > sales@sealevelcom > 864.843.4343
(1 Tube il -

5, Inc. All rights reserved.
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Car or driver?

ontroversy continues to swirl around
Toyota and its sudden acceleration
problem. What's wrong? Is it the
floor mats or a sticky pedal? What
about drive-by-wire and related
software? How about driver error?

Does it even matter?

My colleague Ron Wilson addresses the
problem in EDN (Ref. 1): “l see from the morn-
ing news that Toyota’s adventure into the world
of embedded software is going badly. The
company'’s second attempt to find a quick fix
for unintended acceleration in its convention-
ally powered vehicles is barely under way, and
evidence is already emerging that the under-

The money spent
investigating
unintended
acceleration
could probably
be better spent
elsewhere.

lying problem is likely in
the engine controller, not
in the pedal’s mechanical
assembly.” He goes on to
recount Audi’s similar
problems decades ago.
Notes Wilson, “Now,
after decades invested in
metrics-driven verification,
formal verification, and
methodology manage-

ment, designers find that their chips don't
work as expected because the software is still
being ‘verified’ by feeding it test cases until
the schedule expires. Consumers find that
their cars run into these problems for the same
reason, and the press blames the problem on

Iz

‘electronics.

It's unfortunate that consumers associate
automotive electronics and mission-critical
real-time software with the foibles of PC per-
formance, but it's inevitable. It's particularly
unfortunate because of emerging evidence
that the culprit is often driver error.

EDITOR S NOTE

EDITOR IN CHIEF

One proposed solution involves smart pedals.
But in the New York Times (Ref. 2), Richard A.
Schmidt, a professor emeritus of psychology at
the University of California, Los Angeles, com-
ments, ”...based on my experience in the 1980s
helping investigate unintended acceleration in
the Audi 5000, | suspect that smart pedals can-
not solve the problem,” because the problem is
often caused by drivers who hit the gas when
they intend to hit the brake.

So, car or driver? We're wasting time asking,
reports one Toyota owner, Robert Wright (Ref. 3).
Expressing sympathy for victims of accidents that
may have been related to unattended accelera-
tion, he nevertheless writes that driving one of
these suspect Toyotas raises your chances of
dying in a car crash over the next two years from
0.01907% to 0.01935%, and he says he can live
with those odds. As he notes, the money spent
addressing the problem could probably save
more lives if spent elsewhere.

Wright comments that he could take the gas
money he saves via potentially dangerous elec-
tronic throttle control and use it to save several
lives in Africa. He acknowledges that he probably
won't, but he suggests that any of us who pass
up the chance to spend some money to save
lives are no less culpable than Toyota was when it
bargained with the government for approval of
the cheap floor-mat fix without worrying too
much about root causes of the problem. T&mw

REFERENCES
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Times, March 9, 2010. www.nytimes.com.
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Maybe We Should Have Called It
The A+ Series.

|
l
l

ur New eries uses less energy, delivers more power, is lighter, smaller,
Our New “A” § | del lighter, small,
and delivers a better price performance ratio.

Our new, redesigned “A” Series amplifiers are so powerful and so efficient that we're able to make them 25% to 50% smaller
while maintaining the same output power. They're now lighter, more portable, and able to fit easily in a control room and that
translates to one great value for you. Yet they still deliver 500, 1000 and 2500 watts of power, and even more depending on the
model you choose.

We're getting more expandable too. Our “A” Series amps now cover the 10 kHz to 250 MHz frequency range. So you can
test to virtually any standards.

They feature the latest FET technology, and can be controlled remotely with IEEE, RS-232, USB and Ethernet interfaces.
And with all these innovative features, our “A” Series amps use less energy, that’s good for you and good for the environment.
Our new “A” series also comes with enhanced cooling technology.

At 40 years old, AR is still exceeding the grade, in quality, value, technology, craftsmanship, and service after the sale. And
that makes these new “A” Series amplifiers a no-brainer.

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

Visit us at IEEE MTT 2010 International Symposium 1SO 9001:2008
Anaheim Convention Center, Anaheim, CA, Booth# 3400 — May 25-27 Certified

_n'®

rf/microwave instrumentation
Other ar divisions: modular f ® receiver systems ® ar europe

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 © 2010 AR. The orange stripe on AR products is Reg. US. Pat. & TM. Off.
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Throw it a curve (tracer)

ome instruments merely make measure-

ments, while others offer insights. My top

three candidates for the latter role are the
oscilloscope, the spectrum analyzer, and the

curve tracer. While measuring instruments deliver raw data, insight-
producing instruments convey their users more directly to an “ahal”
moment.

For example, measuring the DC voltage across a relay-driver
transistor likely won’t show a marginal collector-emitter voltage
breakdown problem. An oscilloscope measurement reveals a suspi-
cious “wiggle” in the collector turnoff voltage. Plugging the transis-
tor into a curve tracer and cranking up its collector voltage confirms
at a glance its premature
breakdown.

Assembling a rudimentary
curve tracer is trivially simple.
You need an oscilloscope, an
isolated AC variable-voltage
source, and a few resistors. The
AC source applies forward and
reverse voltages to the semi-
conductor junction of a DUT
(device under test), and a
resistor samples the current
flowing through the junction.
The oscilloscope displays the
junction’s voltage-versus-current (V-I) characteristic. To record the
display, you use a camera to photograph the CRT’s screen.

The next level of complexity adds a voltage or current staircase-
waveform source that’s synchronized to the AC line. Applied to the
DUTs control electrode, the staircase produces a family of V-1
conduction curves. Commercially available curve tracers feature
circuit refinements that include precision sources and multiple
measurement modes.

As examples of stand-alone curve tracers, Tektronix’s venerable
Model 575 and its solid-state descendents (e.g., the Models 576 and
370) are perhaps most familiar to test engineers from college labs.

Currently, instrument manufacturers have discontinued traditional
oscilloscope-based curve tracers in favor of more sophisticated (and
expensive) computer-based source-measure units that ease data
capture and analysis. Prospective users can still find used stand-alone
curve tracers on auction and used-equipment Websites.

Time and again, curve tracing has proved itself to be an indispens-
able problem-solving tool. So, when you're pitching for the home
team and a malfunctioning semiconductor steps up to the plate,
throw it a curve (tracer). 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

HERE’'S THE WINDUP
Wikipedia offers a brief introduction to
curve tracers:

en.wikipedia.org/wiki/Semiconductor_
curve_tracer

Build a basic semiconductor curve tracer
from the designs described here (scroll
down to “Quick and Dirty Curve Tracer”
or the “Simple Curve Tracer” designs):

www.repairfag.org/sam/semitest.htm

Use a PC's sound card, a test fixture,
and software to assemble a calibrated
curve tracer that uses your PC’s display:

www.arrl.org/qst/2006/07/steber.pdf

Still using vacuum tubes? Introduced in
the mid-1950s, Tektronix's Model 570
traced tubes’ curves. Today, the Tek 570
is rare and expensive—and beloved by
tube-audio fans. Here's a modern version:
www.instructables.com/id/
Tube-Curve-Tracer

A Tektronix 575 curve tracer can display
a tube’s low-voltage characteristics.
Connect the plate pin to the 575's col-
lector terminal, the control grid to the
base, and the cathode (or one side of
the filament) to the emitter. Use an
external voltage source to power the
tube’s filament or heater.

Do you mess with MESFETs? Molest
mixers? Rassle with regulators? Use your
curve tracer to check all three devices:
www.microwaves101.com/encyclopedia/
curvetracer.cfm

SUGGESTED READING

Devised decades ago as an aid for aircraft
pilots, the checklist imposed structure on
complex procedures and helped prevent
accidents. Dr. Atul Gawande says apply-
ing the checklist to medical processes

can save lives. In our industry, could wider
adoption of the checklist reduce in-
process errors and improve yields?

The Checklist Manifesto: How to Get
Things Right, by Atul Gawande. Metro-
politan Books (us.macmillan.com/Metro-
politan.aspx), 2009. 224 pages.

APRIL 2010 9



The World’'s Standard.

Performance Analysis — DC to 80 GHz

A

Basic Visualization — 40 to 500 MHz

Oscilloscopes from Basic to Bench and Beyond.

Whatever your need, there is a Tektronix oscilloscope to fill it. Tektronix offers the world’s broadest portfolio of oscilloscopes
to debug and test tomorrow’s designs, today. Start with Tektronix Basic oscilloscopes: fast, familiar and affordable; they’re
what you know and trust. Our Bench oscilloscopes provide next-level productivity, with the feature-rich tools you need to
debug today’s complex mixed signal designs. And for those who demand fast, flexible, in-depth PHY layer analysis, our
Performance oscilloscopes offer the industry’s best signal fidelity, verification and characterization capabilities to help you
shorten your design cycles.

No wonder 8 of 10 engineers worldwide trust Tektronix to help them bring advanced designs to market on time and on
budget. Wherever you're going, we’ll get you there.

See why Tektronix is the World’s Standard
in Oscilloscopes and download your free
Oscilloscope Primer.

www.tektronix.com/worldstandard Tektron/iw

XYZs of Oscilloscopes

Primer

Source: Reed Research. © 2010 Tektronix, Inc. All rights reserved. Tektronix products are covered by U.S. and foreign patents, issued and pending. TEKTRONIX and the Tektronix logo are registered trademarks of Tektronix, Inc.



NEWS

Advantest introduces air-cooled mainframe for semiconductor tester

The new T2000 LSMF (Light Star Mainframe) from Advantest is an air- == e
cooled test platform that offers cost-effective test of semiconductor
devices. The T2000 LSMF supports modules developed for the existing
T2000 mainframes while cutting investment costs 30%, according to
Dave Armstrong, director of marketing and product engineering for
Advantest America. By replacing conventional liquid-cooling tech-
nology with an air-cooled configuration, the T2000 LSMF eliminates
the need for a separate cooling unit.

Armstrong said that although Advantest has previously offered air-
cooled modules for its T2000 systems, the version introduced March
15 is the first that can operate with no liquid cooling whatsoever. He
said the new LSMF represents a low-cost complement to Advantest's high-
end and midrange mainframes, which require some level of liquid cooling.

The LSMF platform can test up to 64 devices in parallel and operates on single-line
200 VAC power. It is compatible with the following T2000 modules: the 250-Mbps digital module, the multi-
purpose PMU32 (parametric measurement unit, 32-channel) module, the 16-channel AAWGD (audio waveform
generator/digitizer) mixed-signal module, the 16-channel BBWGD (baseband waveform generator/digitizer)
mixed-signal module, and the 12GWSGA (12-GHz wideband signal generator/analyzer) RF module.

The new T2000 LSMF platform targets analog, power-management, and RF ICs as well as ICs for PCs, net-
books, and other computing applications. www.advantest.com.

Geotest and Pickering
announce PXI Website

To aid engineers designing PXI-based
systems, Geotest-Marvin Test Systems, a
producer of PXI test equipment, and
Pickering Interfaces, a manufacturer of
switching and conditioning systems, have
jointly developed a Website that provides
customers with access to information
about PXI products and technologies.
The site describes the types of products
the companies make and links to
descriptions of the products on each
company’s own Website. In addition, the
new site includes links to other sources
of information, such as industry associa-
tions, trade shows, and articles written by
the companies. www.PXI4test.com.

G Systems delivers
NASA Orion test stations

G Systems has delivered its first system
for a new Orion crew-exploration-
vehicle test station to NASA’s
Michoud Assembly Facility in New
Orleans, LA. Lockheed Martin, the
prime contractor for NASA’s Orion,
awarded three contracts valued at more
than $1 million to G Systems to design
and install an automated data-acquisi-
tion and analysis test station for Orion

by June 2010.The test station will pro-
vide critical data to ensure structural
endurance and spacecraft safety.

The first system, the DAS (Data
Acquisition System), will collect and
analyze data from more than 1400 ana-
log data channels. The second, the DDS

PCI bus gains boundary-scan controller

Goepel Electronic has augmented its ScanBooster line with the
ScanBooster/PCI-DT boundary-scan controller. The new control-
ler is compliant with the PCI bus specification and supports
JTAG/boundary-scan tests, VarioTAP emulation tests, ISP (in-sys-
tem programming) for PLDs and FPGAs, and ISP for flash serial
EEPROM devices of moderate size.

ScanBooster/PCI-DT consists of a PCI
plug-in card coupled with an external
TAP (Test Access Port) transceiver unit,
supporting distances to 4 m. It features
two separate TAPs and supports a pro-
grammable TCK frequency to 16 MHz.
Test bus parameters such as output and
input voltage as well as output and input impedance can be pro-
grammed independently for both TAPs.

As additional resources, the controller provides 32 voltage-
level-programmable, dynamic parallel I/0 ports; two ADC/DAC
channels; external trigger signals; and three static I/O lines. Pro-
grams developed for the controller are compatible with any con-
troller from Goepel's ScanBooster series or the ScanFlex bound-

ary-scan platform.

Base price: $2000. Goepel Electronic, www.goepel.com.

TEST & MEASUREMENT WORLD www.tmworld.com

(Data Distribution System), will collect,
distribute, and analyze audio, video, and
parametric data collected by the DAS.
The third system is a computerized pres-
sure and vent system that integrates with
the DAS for pressure testing the Orion’s
crew module. www.gsystems.com.
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CALENDAR

International Microwave Sym-
posium, May 23-28, Anaheim,
CA. IEEE, www.ims2010.org.

The Vision Show, May 25-27,

Boston, MA. AIA, www.machine-
visiononline.org.

Sensors Expo, June 7-9, Rose-

mont, IL. Questex Media Group,
WWW.Sensorsexpo.com.

Design Automation Confer-
ence, June 13-18, Anaheim, CA.
ACM SIGDA, IEEE, and the EDA
Consortium, wwwZ2.dac.com.

Semicon West, July 13-15, San

Francisco, CA. SEMI, www.semi-
conwest.org.

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

&=
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—e Find out more at www.averna.com

Four-port VNA operates at 67 GHz

The ZVA67, a 67-GHz vector network analyzer from Rohde &
Schwarz, now has four ports, so you can use the instrument to
evaluate multiport microwave compo-

nents such as amplifiers, mixers, cou-

plers, balanced components, and

unbalanced components. The ZVA67

lets you make measurements such as S-

parameters, intermodulation distortion,

compression, noise figure, gain, phase, and group delay.

With the instrument’s four signal sources and eight receivers,
you can simultaneously apply test signals to devices under test
while still having enough signal sources available to measure
intermodulation distortion on amplifiers and conversion gain on
mixers without the need for an external generator. The instrument
also lets you simultaneously measure noise figure and S-parame-
ters on amplifiers without modifying any connections.

The ZVA67 contains a built-in PC motherboard with Windows
software for saving data and producing plots in many common for-
mats. When you need to automate measurements, you can use a
text-based driver file that lets you enter SCPI commands and then
control the instrument through its GPIB, Ethernet, or USB interfaces.

Base price: $243,340. Rohde & Schwarz, www.rohde-schwarz.com.

PRODUCT SUBMISSIONS

PRODUCT WINS

Proligent” Analytics

Test data management
for manufacturing

URT"

Signal generation, record and playback
for RF mobile products
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Versatile test solutions for DC
power sources including batteries,
power supplies, fuel and solar cells

150 W/ 60 V/ 30 A DC Electronic Load

Model 8540 is the only DC load on the market priced
under $500. Save bench space and your budget,
without sacrificing performance.

Model Selection Guide

T T T 300 W - 5000 W
500 vDc| 8502 (300 W) | 8512 (600 W) | 8526 (5000 W), Programmable DC Electronic Loads
% ——————— T —:8—52—212109 V—V)L —————— The 8500 Series of Programmable DC Electronic Loads
S120voe : 8500 (300 W) | 8510 (600 W) |8514 (1200 W) deliver a wide operating range, flexible operating modes
9 I |5820 (2400 W)
2  bes-ses D _. ____________ and excellent measurement accuracy.
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Verifying “green” electronics

easurements play a vital role in

the push to reduce energy

consumption. Often, the drive
to produce products that use less elec-
trical energy arises from economic con-
siderations, yet lowering energy con-
sumption also offers the added benefit
of less pollution. Engineers need to
measure energy use both at
the component level, where
designers are looking to cut
power to save a few milliwatts,
and at the system level, where
the goal is to save kilowatts.

When testing components
and boards, engineers often
need to measure low levels of
voltage, current, and power,
comparing inputs to outputs
to determine efficiency. In
many cases, the reason for
improving efficiency is sim-
ply to lengthen battery life.
Components such as LEDs require

low-level measurements such as forward
and reverse voltage and forward current.
Engineers often use SMU (source-
measure units) to characterize compo-
nents such as LEDs and power semi-
conductors (see figure and the box
below). SMUs provide excitation volt-

age or current, and they measure volt-
age and current in components.
Products that don’t run on batteries
still must make the most out of every
milliwatt. Steve Connors, consulting
design engineer at Data Translation,
designs USB bus-powered instruments
that can’t draw more than 500 mA of

Source-measure units let you excite a component with volt-

age or current and measure its response.
Courtesy of Keithley Instruments.

current at 5V. He uses switching power
sources to get voltages as high as £15V
for analog circuits to as low as +2.5V
for digital circuits. Connors noted that
while these converters may have effi-
ciency specs of 90% to 95% in the lab,
measurements show that their effi-
ciency drops to 80% to 85% in the

Characterize high-power devices with a curve tracer

The B1505A curve tracer from Agilent Technologies
now lets you characterize high-power devices such as
MOSFETs at up to 40 A current at 3000 V. The en-
hancement comes from an ability to use two source-

measure units. www.agilent.com.

Audio analyzer software gets upgrade

NTi Audio has released a free upgrade for its XL2 audio analyzer soft-
ware. New features in version 1.12 include live sound measurements and
environmental noise monitoring. The software extends polarity measure-
ments for subwoofers to below 100 Hz. www.nti-audio.com/XL2.

Measure loudspeakers on the production line

The SoundCheck ONE from Listen is designed for production line test
of loudspeakers and microphones. The test system integrates software
with a PC sound card and the AmpConnect microphone and test inter-
face. Measurements include frequency response, sensitivity, and total
harmonic distortion. www.listeninc.com.

TEST & MEASUREMENT WORLD www.tmworld.com

MARTIN ROWE

mrowe@tmworld.com

field, because he must reduce their
electromagnetic emissions.

Test-equipment designers have also
found ways to recycle energy from
tests that involve charging and dis-
charging batteries. Rather than let the
energy from discharging batteries
under test go to waste, Chroma ATE
recycles that power back
into its systems’ DC power
grid. The company’s testers
also reduce energy use
through DC-DC converters
instead of power MOSFETS
to drop 12V down to 0
VDC to 4VDC.

Components and boards
come together to form sys-
tems that can consume con-
siderable electrical energy.
The information technology
industry, which uses enor-
mous amounts of electricity
for switches, routers, and servers, em-
ploys AC power meters and analyzers
in central offices and server farms.
Yusuf Chitalwala, applications engineer
at Yokogawa, noted that the computer
industry has developed specifications
through an industry organization for
measuring power consumption (Ref. 1).
Chitalwala explained that the specifica-
tions require measurements for different
server activities.

Manufacturers of PoE (Power over
Ethernet) switches also look to reduce
energy consumption. Microsemi, which
manufactures PoE switches and detec-
tors, has developed a Green Power over
Ethernet Certification program that is
mirrored on existing methodology to
measure storage efficiency in networks.
To do that, engineers measure the real
AC power needed to deliver full PoE
DC power loads, half loads, and no
loads. T&*MW

REFERENCE

1. Standard Performance Evaluation Cor-
poration, www.spec.org.

To read past “Tech Trends” columns, go
to www.tmworld.com/techtrends.
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Insight With Confidence

LeCroy's oscilloscope line is broader than ever, and each product benefits
from LeCroy's rich, 45-year heritage of providing deep insight into
complex signals. Whether you need to measure, characterize and analyze
the highest speed signals using the world's fastest (30 GHz) real-time
oscilloscope; require a lower cost, portable oscilloscope; or something
in-between, LeCroy has the bandwidth you want and the performance
you need.

To learn more, visit www.lecroy.com or call 1-800-5-LeCroy
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Board-test market on the path to recovery

ver the years, the world PCB
O (printed-circuit board) ATE

(automated test equipment)
market has moved from North Amer-
ica and Europe to Asia. This is a result
of the increasing number of manufac-
turing facilities being set up in Asia,
making it the world’s
manufacturing hub for
PCBs. While China
and India offer the
most significant oppor-
tunities in the region
for vendors of PCB
ATE, Taiwan and Ma-
laysia also offer good
prospects. These coun-

2008

Revenues ($ billion)

mainly due to a reduction in invest-
ment in manufacturing test, as the
performance of leading vendors such
as Agilent Technologies and Teradyne
can attest. Agilent’s semiconductor and
board test group, for example, wit-
nessed revenue declines of 63%, 59%,
and 43% in the last three
quarters of fiscal year
2009, respectively, in
comparison to the same
quarters of the previous
year, according to the
company’s earnings calls.
Again, this was during a
global downturn, with all
geographies oft by 50%.

1.715

2015

tries and others, such as
Thailand and Vietnam,
are known as low-cost
manufacturing sites for
many PCB manufac-
turers from Japan,
North America, and
Europe.

Even in Asia, though, the PCB mar-
ket did not escape the global eco-
nomic downturn, which had an ad-
verse impact on related industries,

including the ATE market. This was

Revenues for the PCB ATE
market, which includes in-
circuit ATE, functional ATE,
boundary-scan testers,
and manufacturing defect
analyzers, are predicted to
increase by 2015.

While Teradyne has not
disclosed revenue details
about its PCB ATE busi-
ness, the company indi-
cated in its earnings calls
that it received lower
than normal orders for
in-circuit board testers

from contract manufacturers in Asia
during the first quarter of 2009.

The market seems to have hit bot-
tom, and going forward a turn of for-
tune is expected in the short term.

While market conditions remain diffi-
cult, there are signs of recovery. Case in
point: While Agilent’s semiconductor
board-test revenues have continued to
decline in 2009 in comparison to 2008,
the rate of decline has decelerated sig-
nificantly over the past four quarters.
Growth is in the cards for the PCB
market, and this is expected to bode
well for the PCB ATE market over the
next five years. In addition to increased
production, the increase in PCB design
complexity augurs well for the PCB
ATE market.

‘While manufacturers have seen stron-
ger signs of market recovery in other
segments of the test and measurement
market, such as semiconductor testing,
the PCB ATE market is also on the
path to recovery, although not yet out
of the woods. Improved economic con-
ditions and other trends point to a
brighter future for PCB ATE vendors.
At the same time, vendors will have to
overcome significant challenges includ-
ing the lack of experts in end-user or-
ganizations, especially in Asia. T&’MW

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

IC Insights ups worldwide IC market forecast to 27%

With the DRAM market expected to increase 74%
this year, market researchers at IC Insights now pre-
dict that the worldwide IC market will jump 27% in
2010 to $253 billion—exceeding the previous high of
$234 billion reached in 2007—and an additional 15%
in 2011 to $290 billion. In making this forecast, IC In-
sights commented that even if the January DRAM
market stayed flat for the next 11 months, the DRAM
market would still register 61% growth for 2009 and
2010 combined. The firm added that strong DRAM
conditions should help support the 100%+ capital
spending increases now budgeted by many of the
DRAM manufacturers this year.

This 27% forecast is an upgrade to IC Insights’ ear-
lier worldwide IC market forecast, which called for 15%
growth this year, and is almost entirely due to a revi-
sion in the IC market change expected for Q4 2009
and Q1 2010, the company noted. While the company

had expected a moderate seasonal decline in IC sales
for Q4 2009 and Q1 2010 combined, its most recent
prediction was for a 3% increase for that period.

Further, due to the depressed state of the Q1 2009
IC market, being the extreme bottom of the down-
turn in 2008 and 2009, the market increase from Q1
2009 to Q1 2010 is likely to be greater than 50%, but
as the year progresses, IC Insights expects the quar-
terly year-over-year comparisons to fall back to more
realistic levels, with the IC market for Q4 2010 fore-
cast to be only 14% greater than that for Q4 2009.

IC Insights pointed out that forecasts for the Q2,
Q3, and Q4 sequential quarterly IC market increases
this year include a relatively flat Q2, a 9% increase in
Q3, and a moderate 3% increase in Q4—remaining
essentially unchanged from the company’s previous
expectations.

Ann Steffora Mutschler, Contributing Editor, EDN

TEST & MEASUREMENT WORLD www.tmworld.com
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Insight based on fundamentals is the key to multidisciplinary problem solving.

person trying to explain a difficult concept will often
Asay “Well, the analogy is....” The use of analogies in

everyday life aids in understanding and makes everyone
better communicators. Mechatronic systems depend on the
interactions among mechanical, electrical, magnetic, fluid, ther-
mal, and chemical elements, and most likely combinations of
these. They are truly multidisciplinary, and the designers of
mechatronic systems are from diverse backgrounds. Knowledge
of physical system analogies can give design teams a competitive
advantage.

Consider the exhaust system of a motorcycle and its heat

shield. Temperatures have to be controlled through design for
performance but also to protect the rider. Being able to model

Model structure for
mechanical systems

a . p=Jf dt°

Model structure for
electrical systems

0120
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this system as a network of thermal
resistances and capacitances, just like
an electrical circuit, is a powerful
design tool. It allows the engineer to
visualize the flow of heat and the
storage of thermal energy, and also
to specify key temperatures by selec-
tion of materials and geometries that
vary the network thermal resistances
(conduction, convection, and radia-
tion) and capacitances. Improving
performance happens with under-

Software

Control
Electronics

Digital Control
Systems

Electronic
Systems

mechatronics

Mechanical Electro-
CAD nmechanics

Mechanical
Systems

) 52
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Analogies give engineers insight

Kevin C. Craig, PhD
Robert C. Greenheck
Chair in Engineering
Design & Professor

of Mechanical
Engineering, College of

standing—not by trial and error—
and quickly.

To explore in some depth the
nature of physical system analogies,
consider the common electrical-
mechanical analogy. Electrical and
mechanical systems are modeled
using combinations of elements that
are pure (only have the characteristic
for which they are named) and ideal (linear in behavior): resistor
(R), capacitor (C), and inductor (L) for electrical systems, and
damper (B), spring (K), and mass (M) for mechanical systems.
The variables of interest are voltage (e) and current (i) for elec-
trical systems and force (f) and velocity (v) for mechanical sys-
tems. The top figure at left shows the model structures for
these systems. The analogy is obvious!

This analogy can be used to explain the flow of current and
the changes in voltages in an LC (inductor-capacitor) electrical
circuit—difficult to envision for most mechanical engineers and
even for some electrical engineers—by comparing it to a spring-
mass mechanical system. The top figure shows this comparison.
The bottom figure is color-coded: green, blue, and orange dia-
grams for each system correspond to each other. By comparing
the motion of the mass—its changing potential energy corre-
sponding to energy stored in the electric field of the capacitor
and its changing kinetic energy corresponding to energy stored
in the magnetic field of the inductor—one can better under-
stand how electrical capacitors and inductors function.

For enhanced multidisciplinary engineering system design
and better communication and insight among the design team
members, the use of analogies is a powerful addition to an engi-
neer’s toolbox. T&*MW

Engineering, Marquette
University.

For more mechatronics

news, visit:
mechatronicszone.com.
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Summing inverter aids sensor calibration

When you need to use multiple sen-
sors with analog outputs in a measure-
ment system, each sensor may respond
differently to a known stimulus. As a
result, you’ll probably need to cali-
brate the system.You can do that by
converting the sensors’ individual
voltage outputs to current and sum-
ming them.

The figure shows a simplified ver-
sion of a summing amplifier circuit.
Each sensor has a voltage output. Re-
sistors R1, R2...Rn each consists of
two resistors in series (shown as one in
the figure). By adjusting one of the
two resistors, you can adjust the cur-
rent from each sensor. The voltage be-
tween the sensor outputs and a refer-
ence voltage (shown as ground in the
figure), in combination with the resis-
tors, sets the current. The feedback re-

DATA ACQUISITION

RreeDBACK

R1

A summing amplifier produces a voltage
output that is proportional to the sum of
the sensor outputs, which allows for a
system calibration.

sistor Rpppppack sets the gain of the
summing amplifier.

The calibration procedure is de-
scribed in detail in a paper by Hing Kai
Chan and Sai Ho Chung, “A Low-
Cost Voltage-to-Current Calibration
Technique for Multiple-Sensor Sys-
tems,” which you can download from

the online version of this article (www.
tmworld.com/2010_04). The paper
describes the technique for calibrating
a weighing system using piezoresistive
sensors, but you can apply it to other
measurement applications.

The calibration procedure starts with
measurements on the sensor outputs
under no load. Start with resistors R 1,
R2, etc. as single resistors, and measure
each sensor’s output voltage. You can
then calculate the current in each leg of
the amplifier. Then, apply a known load
and measure each leg’s current. From
this measurement, you can calculate a
correction factor and thus calculate the
additional resistance you need to pro-
duce a calibrated system. The paper
provides all the equations you need for
the calculations.

Martin Rowe, Senior Technical Editor

Measure DAC settling time to 1 ppm

Instrumentation, inertial navigation sys-
tems, medical apparatus, and other preci-
sion applications now require 18-bit con-
verters. Verifying that the DC spec-
ifications of a DAC meet the requirements
is relatively easy, but verifying the AC
specs demands a sophisticated approach.
A DACs settling time is the elapsed time
from an input code application until the
output remains within a specified error
band around the final value. The settling

time of a DAC and its output amplifier is
difficult to determine at 18-bit, or 4-
ppm, resolution. To measure an 18-bit
DAC, you must use measurement tech-
niques with 20-bit, or 1-ppm, resolution
for settling times as short as 265 ns. Man-
ufacturers usually specify a DACs settling

times for a full-scale 10-V transition.
DAC settling time has three distinct
components: delay time, slew time, and
ring time (figure). The delay time is small
and is almost entirely

DAC input |<— Settling—>

|
(all bits) time |

I
I
I
I
I
I
I
DAC !

output 7 time —>l
—>I <= Delay time

DAC settling time components include delay, slew, and
ring time. Fast amplifiers reduce slew time, although a
longer ring time usually results. Delay time is normally

a small term.

— |«—Ring time_i

due to propagation delay
through the DAC and
the output amplifier.
During slew time, the
t output amplifier moves

Allowable at its highest possible
erc:g:%l;tnd speed toward the final

value. Ring time defines
the region in which the
amplifier recovers from
slewing and ceases move-
ment within some de-
fined error band.

TEST & MEASUREMENT WORLD www.tmworld.com

Measuring anything at any speed to
20-bit, or 1-ppm, resolution is difficult.
Making dynamic measurements to 20-
bit resolution is particularly challeng-
ing. Making reliable 1-ppm DAC-set-
tling-time measurements constitutes a
difficult problem requiring exceptional
care in approach and experimental
technique. My article in sibling publi-
cation EDN shows how you can use an
oscilloscope to accurately display DAC-
settling-time information for a 10-V
step with 1-ppm, or 10-pV, resolution
within 265 ns (Ref. 1). The approach
permits you to observe small amplitude
information at the excursion limits of
large waveforms without overdriving
the oscilloscope.

Jim Williams, EDN consulting editor and
Linear Technology staff scientist

REFERENCE

1. Williams, Jim, “Precisely measure settling
time to 1 ppm,” EDN, March 4, 2010. p. 20.
www.edn.com/article/CA6720346.html.
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Program the SPI bus with a DIO module

Function libraries, called at run time, let you change instruments without changing code.

By William Drago, L-3 Communications, Hauppauge, NY

t L-3 Communications, we use PLLs (phase-locked

loops) in many of our products to generate precise, stable
signals. To program these parts, we must load several control
registers with digital words that correspond to the desired
PLL output parameters. The PLLs, like many programmable
devices, use the SPI (Serial Peripheral Interface) bus, which
consists of four lines. Because we need only write data to the
PLLs, we need just three lines for the SPI; a fourth line, which
is not part of the SPI, ties to the PLLs lock detect output to
indicate that the PLL is locked.

Figure 1 shows an SPI bus timing diagram. Data on the
MOSI (master out, slave in) line is clocked into the PLL when
the CS (chip select) line is enabled (low). By “bit-banging”
the correct sequence on the clock and data lines, while en-
abling the appropriate CS line, you can emulate the SPI bus.

Just about any DIO (digital I/O) interface lets you emulate
the SPI bus.You can generate the bus signals by writing to
your PC’s serial port or to a parallel port, if you have one.
That may be acceptable for lab tests, but in production or in
a busy lab environment, a dedicated DIO interface will be
more reliable, more versatile, and ultimately, less expensive.

In our lab, we shuffle equipment around frequently enough
to warrant the use of laptop computers over desktop ma-
chines. Because laptops have limited expansion capabilities,
we rely on USB devices in place of traditional PCI interface
cards. Figure 2 shows the setup we use to program the PLLs
using a USB DIO module. We use the Measurement Com-
puting USB-1208 data-acquisition module, but most USB

Figure 1 The SPI bus loads data on clock edges when the
chip select line is active (low).

computer j interface _|—|_I | Phase-locked
loop
USB port GND |— (uuT)

\ ]

DC supply J - \
" J Test fixture \

Ribbon cable

Figure 2 A USB digital I/0 module emulates the SPI bus for
the phase-locked loop under test.

data-acquisition or DIO modules should let you program a
device through their SPI bus interface. The USB-1208 pro-
vides 16 DIO channels and eight single-ended analog input
channels (or four differential-input channels). The analog in-
puts come in handy when you need to measure analog sig-
nals. Nearly every test fixture we build has a USB data-acqui-
sition or DIO module.

. Figure 3 shows the
DIO function f hi Each
library A . DIO software architecture. Eac
Main (Abstraction layer) Drf'V:tr e path (A and B) .contalns
program T W - manu; Urer <> manufacturer uuT the same functions but
Read_Word(), Read Bit() A with different DIO func-
iz Oat () tion libraries. The online
version of this article shows
DIO function DIO part of the code, written in
Main I|bra.ry B Driver interf Agilent Vee Pro (www.
> (Abstraction layer) manufacturer interface uuT
program manufacturer tmworld.com/2010_04).
Write_Word (), Write_Bit() B B .
Read_Word (), Read_Bit() At the time I wrote the
Shift Out() software, we needed the
ability to use DIO modules
Vee software | | Other software | | Instrumentation | | Hardware from either Measurement

Figure 3 External function libraries let you change instrument hardware without recoding your

main program.
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struments without changing
the code in my main pro-
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USB Data
Acquisition.
5 Day Delivery.

gram. Manufacturers provide function li-
braries that provide an interface between
the main program and their instruments.
Unfortunately for us test engineers, man-
ufacturer-supplied function libraries work
for products from that manufacturer only.

Adding an abstraction layer between
my main program and the manufacturer’s
function libraries eliminates changing the
main program’s code even when chang-
ing module manufacturers. This layer
makes all DIO and data-acquisition mod-
ules look the same to the main program.
By using the abstraction layer, I just
needed to write a function library for
each device and load the appropriate li-
brary at run time.

The libraries in Figure 3 have func-

Word(), Write_Bit(), and Read_Bit()
that correspond directly to the func-
tions in the .NET library provided
with the USB-1208. To build the se-
rial data stream, I wrote the Shift_
Out() function, which works by put-
ting the Bit_Out() function in a loop
to generate SPI bus clock and data
signals. T&MW
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Lisa Moder ensures the
quality of EchoStar’s set-top
boxes at manufacturing
facilities around the world.

iy

BY RICK NELSON, EDITOR IN CHIEF

NGLEWOOD, c0—EchoStar Technologies empl
nearly 2400 people worldwide to develop and
market its line of set-top boxes, including ones
that incorporate technology from Sling Media,
which EchoStar purchased in 2007. With prod-
ucts like EchoStar’s SlingLoaded set-top box,
consumers can view their satellite, cable, or off-air programs
from the comfort of their living rooms or from anywhere in
the world where an Internet connection is available.

The benefits of Sling technology are not lost on senior
test engineer Lisa Moder, who spends significant time on
the road working with EchoStar’s contract manufacturers
around the world, ensuring that their test lines are up and

running successfully. Speaking of her engineering team, she

said, “Traveling around the way we do, we bring our own
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personal Slingboxes that we can tap into from anywhere in
the world. It lets us bring a little bit of home with us. It’s
nice to be able to tap in and watch shows from home.”

The results can be a little disconcerting for family mem-
bers, though. Moder said, “When I’'m 14 hours away and
changing channels, the kids are home sitting in the living
room and wondering what’s going on with the TV.” And
they can voice their consternation via a pop-up message that
appears on Moder’s screen. Fortunately for her family, Mod-
er’s life on the road often involves 16-hour days working
with contract manufacturers, which doesn’t leave much time
for channel surfing, and the kids can watch their movies
uninterrupted.

When Moder is not on the road, she is involved in planning
and implementing test strategies while dealing with a variety of
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In our November 2009
issue, we profiled the
accomplishments of six
outstanding test engi-
neers from various

industries, and we
asked our readers to
vote for the Test Engi-
neer of the Year. Your
choice? Lisa Moder of
EchoStar Technologies.
As part of her award,
Moder has designated
the Metropolitan State
College of Denver
to receive a $10,000
grant, courtesy of
National Instruments,
the award sponsor.
www.tmworld.com/teoty

/

- 1
Test Engineer of the Year Lisa Moder is working to integrate
the VI Technology MMTS Moving Video Test System into
EchoStar’s test stations for its set-top boxes. To make use of
the MMTS, Moder implemented a frame-numbering scheme
that allows frame-by-frame comparisons with a golden video.

challenges unique to the set-top box industry. Although com- Company evolution

pact, EchoStar’s set-top boxes incorporate a bewildering array
of technologies, so Moder must be well-versed in electrical
engineering disciplines as diverse as software, streaming video,
and RE To deter pirates looking for free TV, the set-top boxes
are designed to be hacker-proof, but security built into the
boxes also limits visibility into them during the manufacturing
test process, a challenge that Moder has to work around. In ad-

dition, she has to evaluate appropriate levels of automation,

working to take human subjectivity out of production-line test
while ensuring quality and maintaining throughput.

For successfully meeting these challenges and positioning her
team for further accomplishments this year, Moder was nomi-
nated for the 2010 Test Engineer of the Year award and was
voted as the winner by the readers of Test & Measurement World.
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Moder said EchoStar was a considerably different company
when she joined it in February 2002. “I was probably the
fourth test engineer who was hired. We were doing basic sin-
gle-tuner satellite set-top boxes that were standard-definition
only.”” Engineering manager Alexander Matteo said that at
that time, the company’s set-top-box manufacturing was per-
formed at a single facility in Huntsville, AL, with some circuit
boards fabricated in Guadalajara, Mexico.

The company’s technology and manufacturing capabili-
ties evolved rapidly. Soon, Moder said, EchoStar was adding
hard drives to its products, turning them into what were
then called PVRs (personal video recorders) and are now
called DVRs (digital video recorders). In addition, the set-
top boxes soon included secondary tuners, high-definition

PAUL WEDLAKE
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reception, and the ability to receive off-
air broadcasts.

As the products evolved, so, too, did
EchoStar’s manufacturing approach and
the responsibilities of Moder’s group.
Now, said Rojai Elsell, director of opera-
tions for global manufacturing, “Basically,
all our manufacturing operations are
subcontracted to large tier 1 contract
manufacturers around the world.”

Moder said that her group of engi-
neers within the global manufacturing
operation were initially responsible for
ensuring that the test processes the CMs
(contract manufacturers) developed
yielded products that met EchoStar’s de-
sign engineers’ specs. Now, Elsell ex-
plained, the operations group takes a
product from development into factory
implementation, essentially providing
project management all the way through
to actual production as well as delivery.
EchoStar’s manufacturing operation, El-
sell said, “stays in touch with a product
through its entire manufacturing cycle,
from inception to end of life.”

EchoStar engineers still don’t get in-
volved in all of the details of fixture de-
velopment and ICT (in-circuit-test)
programming. That’s left to the CMs,
who work with the Gerber files that
EchoStar engineers provide. One of
Moder’s goals is to ensure adequate test
coverage. She said, “We make sure that
the test coverage is there so [the CMs]
could do ICT. We work with the layout

group and the design engi-
neering group to provide
adequate test coverage and
test points so that ICT can
be performed in the factory
environment, should we choose to go
that route, and typically we do.”

She elaborated,“We interface with the
design teams on a daily basis—both the
software and the hardware design teams.
The hardware design engineers need our
input so they know where to put test
coverage, and they need to know about
component placement. They also define
the specifications, so we take their per-
formance specs and produce a produc-
tion spec that we hand off to the factory.
We work with the design guys on what
the specs need to be and what the board
needs to look like, and we work with the
factory on what the factory process
needs to look like. And we work with
the factories on fixturing. The factory
engineers are ultimately the designers of
the board-level fixturing, but we help
them debug their designs.”

922DVR

Testing secure products

Although many companies rely on
boundary scan to augment test coverage,
that technique has not been viable for
EchoStar. Said Moder, “Part of the prob-
lem we run into with boundary scan is
that our chips are locked down. JTAG
isn’t generally available because of the se-
curity requirements imposed by the na-

Lisa Moder developed a satellite simulator that generates streaming audio and video,
RF-modulates it, and upconverts it. In addition, the simulator includes interference
test sets to help determine how well a set-top box will perform in the presence of
cloud cover, rain, snow, or other adverse conditions.
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The EchoStar Technologies’ ViP 922 set-
top box is one of many EchoStar products
to which Test Engineer of the Year Lisa
Moder has applied her talents. The 922 is
the first high-definition DVR (digital video
recorder) that incorporates Sling Media’s
Slingbox technology, which enables long-
distance control and viewing via Internet
connectivity. Courtesy of EchoStar Technologies.

ture of the business we are in. Our prod-
ucts need to be secure. If the software we
run on our set-top boxes were to be
hacked, people would have free televi-
sion, and if people have free television,
we don’t make any money.”

She noted, however, that EchoStar is
beginning to use some boundary-scan
functions. She said,“The processor manu-
facturers have given us what we call lim-
ited boundary-scan capability. It’s not full
boundary scan and it doesn’t provide po-
tential hackers access through the JTAG
port, but it does give us a little bit of ac-
cess. We are working with our CMs to
implement limited boundary scan to gain
increased coverage.”

Moder added, “There are software
hackers everywhere. If they are allowed
access into the box, they can change the
software such that the satellite signal
coming down is decrypted and they have
free content.” She explained that this is a
problem faced by any company that de-
livers pay TV, including cable companies
and satellite companies. “All the people
in the industry are dealing with this pi-
racy issue,” she said,“and as a result, we all
have to get smart about locking down
our software. So, everything is encrypted
today, which makes it difficult in a manu-
facturing environment. We cannot do
full-on boundary scan for that reason. We
are happy that we have limited boundary
scan—that was a huge win for us.”

Another approach Moder is working on
is Bead Probe technology (Ref. 1), devel-
oped by Agilent Technologies. The Bead
Probe technology places solder beads that
can be contacted by a test probe directly
onto PCB signal traces, making it possible
to avoid the rerouting of signal paths to ac-
commodate traditional test pads.
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“The approach is particularly useful for
providing test coverage on densely packed
high-speed bus lines that we can’t attach a
test point to,” said Matteo. “The market
really likes smaller boxes, but these com-
puters are so complex with so much
functionality, and every time we add a test
pad we take up physical real estate on the
board. As Lisa leads us into using Bead
Probe, we can get a lot more test coverage
without increasing the size of the box.”

Testing without a satellite
Since the primary purpose of a set-top
box is to receive satellite, cable, or off-air
signals, a suitable signal must be available
for production test. In a manufacturing en-
vironment, though, obtain-
ing a real-world satellite sig-
nal can be impossible,
because EchoStar’s set-top
boxes are manufactured in
worldwide factories that
aren’t within the footprint
of an EchoStar satellite. And
even if the factories were
within range of an appro-
priate satellite, it wouldn’t
be possible to dial-up rain
or other sources of potential
signal interference to test
the resiliency of the boxes.
Explained Moder, “One
of my jobs is that I am re-
sponsible for signal distribu-
tion within the factory en-
vironment. [ have to fool
the set-top boxes into
thinking they’re connected to the satellite.
To that end, she has developed satellite
simulators—racks of equipment that gen-
erate streaming audio and video, RF-
modulate it, and upconvert it. In addition,
the simulators include interference test sets.
“If you've got cloud cover or it’s raining or
it’s snowing—that’s going to cause a noise
that occurs on the signal, and we need to
know that our set-top box can handle a
certain level of that,” said Moder. Of course,
it’s sometimes helpful for engineers to
make sure that the simulators deliver good
representations of actual signals, and for
that, she said, “I've got dishes on the roof.”

s

Removing human subjectivity

The ultimate measure of the quality of a
set-top box is the quality of the picture it
delivers. That’s now judged by a human

Engineering manager
Alexander Matteo: “Lisa
is driving the team to au-
tomate stream analysis
because we would like to
take the human eyeball
out of the equation.”

operator, but the company is moving
toward an automated evaluation system.

Said Matteo, “You have a human op-
erator making an executive decision on
the quality of your product,” and that
operator’s judgment could be affected
by fatigue or the pressure to meet quo-
tas. Moder added, “In order for us to be
able to evaluate video, we want to be
able to take the subjectivity out of test-
ing and have it automated to the point
where you don’t have an operator sit-
ting there watching and listening to ex-
actly the same stuff over and over. Be-
cause we are all human, we make
mistakes. We miss things—we don’t
mean to, but that’s what happens.”

Matteo explained that
“Lisa is driving the team
to automate stream analy-
sis because we would like
to take the human eyeball
out of the equation.”
Nevertheless, he said,
there is some hesitancy to
take humans out of the
process because they rep-
resent a comfort zone.
The team needs to be
convinced, he said, “that a
computer can detect
shadows, jitter, macro-
blocking, ghosting, or
other stream anomalies
that would cause a user to
say, ‘No, that doesn’t look
right. I don’t want this
service anymore.” Added
Moder, “And we don’t want that. We
want you to like our service. We want
you to like our products.”

Moder’s eftorts to replace the human
eyeball center on VI Technology’s MMTS
Moving Video Test System, the winner of
Test & Measurement World’s Best in Test
award in the “Audio/video and multime-
dia” category (p. 29). Said Moder, “The
MMTS box is probably the best commer-
cially available device for measuring mo-
tion video.” To make use of the box,
Moder implemented a frame-numbering
scheme that allows frame-by-frame com-
parisons with a golden video. She said,
“We are really excited about implement-
ing this into our full-on automated test
system from a unit-level test perspective.”

Adding the MMTS won'’t completely
remove the operator, however. “There
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are some things that do not lend them-
selves to automation because they are
too costly,” Moder explained. “Take but-
ton-pushing. Yes, you can automate that
with pneumatics, but the way we have
our rack set up, that’s a very costly en-
deavor. And we’ve chosen not to go
down that path just yet.”

Diverse background

Moder brings a diverse background to
her responsibilities at EchoStar. She
studied computer science in college and
then found herself at a small medical
electronics company designing high-
power RF amplifiers for magnetic reso-
nance imaging machines. When she
came to EchoStar in 2002, her first as-
signment was to develop the satellite
simulator. Then, she said, “We had a
whole bunch of set-top boxes that got
released in a single year, and as a result
we all jumped on board, and we learned
what we needed to learn to implement
these new technologies.”

The ability to learn quickly should
serve Moder and her team well as they
bring new products online and pursue
further automation and test throughput.
One challenge was contending with one
device whose test requires three 83-s re-
boots (to test power cycling, reset, and
operating-system-upgrade functions).
The implementation of automation and
parallel test capabilities ensures that the
operator keeps busy during the reboot
cycles. Next up is full implementation of’
the MMTS on EchoStar’s set-top-box
line-up, which Moder hopes to extend
to the Slingbox line as well.

Noted Matteo, commenting on Moder
and her colleagues, “This is a very stable
team, thankfully. We’ve seen a lot of new
product introductions, and we can really
beat up a design and make sure it’s ready
for mass production.” Concluded Moder,
“When you get an issue with a brand
new technology, you won’t know off the
bat whether you have a hardware or soft-
ware problem. But we can work with
every facet of this company to get these
issues resolved quickly.” T&«MW
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2010 AWARD
WINNERS

BY TEST & MEASUREMENT WORLD STAFF

he staff of Test & Measurement World is pleased

to announce the winners of our annual Best

in Test and Test of Time awards, which honor

important and innovative products and ser-
vices in the electronics test, measurement, and in-
spection industry.

In our December/January issue, we announced the
finalists for the 2010 Best in Test and Test of Time
awards and asked our readers to vote for their fa-
vorites. The 2010 Best in Test winner in each of the
17 product categories is listed at right. Of these, the
overall top vote getter will be named the 2010 Test
Product of the Year; the announcement will be
made on www.tmworld.com on April 7.

For the annual Test of Time award, which honors a
product that continues to provide state-of-the-art
service five or more years after its introduction, we
named seven finalists in our December/January
issue. Our readers voted Agilent Technologies’ 89600
Vector Signal Analysis Software as the recipient of
the 2010 award.

For more information about the Test & Measure-
ment World awards program and to read about all of
the finalists and winners, see www.tmworld.com/
awards. Tamw
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Audio/video and multimedia

MMTS Moving Video Test System
VI TECHNOLOGY

DFT, boundary scan, and emulation

JULIET Desktop JTAG Tester
GOEPEL ELECTRONIC

Bit-error-rate testers

J-BERT
AGILENT TECHNOLOGIES

Board and system test

URT 5.0 Universal Receiver Tester
AVERNA

Communications network test
T-BERD/MTS-4000 Multiple Services
Test Platform

JDSU

Computer bus analyzers

PCle Jammer Error-Injection Tool
AGILENT TECHNOLOGIES

Data acquisition
NI X Series Devices for PCI Express
and PXI Express

NATIONAL INSTRUMENTS

EMC and safety test

NSG 3040 EMC Multifunction
Generator

TESEQ

Fiber optics
N4391A Optical Modulation Analyzer
AGILENT TECHNOLOGIES

General-purpose instruments
(non-oscilloscopes)

EX1200 Series Switch/Measure System
VTI INSTRUMENTS

Machine vision and inspection

BOA Vision System
DALSA

Oscilloscopes

MSO70000
TEKTRONIX

89600 Vector Signal Analysis Software

AGILENT TECHNOLOGIES

Agilent says that its 89600 VSA software

plays a key role in the communications
and wireless networking revolutions by

providing analysis tools for the PHY layer

that are crucial to the development of
base stations, access points, and mo-
bile units. Since its introduction in
2000, the software has had 29 updates,
including support for cdma2000,
W-CDMA, WIiMAX, and LTE.
According to Agilent, the software

RF/microwave instruments
(general purpose)

N9030A PXA Signal Analyzer
AGILENT TECHNOLOGIES

Semiconductor test

ETS-88 Multisite Test System
TERADYNE

Test components and subsystems
EX72SF Microwave Switching
Subsystem

VTI INSTRUMENTS

Test-development and analysis software

Proligent Analytics
AVERNA

Wireless test (standard specific)

ACE MX MIMO Channel Emulator
AZIMUTH SYSTEMS

Y
7TEST
PRODUCT

OF THE YEAR

Test Product of

the Year to be
announced on April 7
The Best in Test winner
that received the most

overall votes will be named
the Test Product of the
Year for 2010. We will
announce the winner on
www.tmworld.com on

April 7. You can also read
about the winning product
in our May 2010 issue.

is the first PC-based signal-analysis software, the first software to make measure-
ments with more than one signal-analyzer platform, the first software to perform
wideband vector signal analysis up to 36 MHz, and the first software to analyze
over 70 signal formats. VSA analyzes signals acquired by signal, spectrum, and
logic analyzers and oscilloscopes, and it can measure signals anywhere in the
radio block diagram. The software analyzes narrowband AM as easily as ultrawide-
band multiband-OFDM and also analyzes modulated signals ranging from tens of
megahertz to hundreds of terahertz.
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Test your

TESTERS

30

for

PERIODIC CHECKS OF YOUR TESTER'S RELIABILITY AND REPEATABILITY
MINIMIZE THE CHANCE OF FALSE TEST RESULTS.

BY MARTIN ROWE, SENIOR TECHNICAL EDITOR

utomated test systems need to operate within

designed parameters so that they produce reli-

able and repeatable results. False failures mean

good products don’t ship, and false passes can

result in field problems. To keep a test system operating

properly, you need to know how well it worked when it

was put into operation or last calibrated, and you need to
monitor the station for deviations.

The methods for testing a tester can vary depending on

the tester’s use and specifications, but there are many com-

mon techniques. One involves the

baseline measurements for each instrument and for the en-
tire system. The best check standards are calibrated using
methods traceable to NIST (National Institute of Standards
and Technology) or another national lab. A golden UUT
lets you check all of the connections in your system using
the same cables, connectors, and fixtures that the system
will use every day.

When you characterize a tester, always record and plot
your results.You’ll need them to compare against future mea-
surements. Plots can reveal trends before the tester exceeds its

use of check standards, which

b
could be components such as re- (@) (b)
sistors, voltage sources, current e | Ssillscere
sources, or frequency sources that :| J
may be built into a test system or o— o
attached when needed. You can [e . [e
also use known-good devices— o O™ Lutputs o
often called “golden” devices—to o O— o o_:l Loopback
verify a tester’s integrity, or you o ol » o o TUA
may want to rely on instrument o o— ,I:JUIS o
I u

self-test and loopback tests at reg- [e; o—>"P [
ular intervals to keep testers run- O— O
ning properly Arbitrary Arbitrary

waveform | ——0— waveform  |——0—
Set a baseline generator generator
Before putting a test system into Mass TUA

service, you need to characterize
it. Here’s where a calibrated check

panel

interconnect (Test unit

adapter)

standard or golden UUT (unit
under test) can help. Such com-
ponents let you establish a set of
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FIGURE 1. a) A TUA makes the instruments available to the DUT, while (b) a loop-
back TUA routes signals from the waveform generator to the oscilloscope for
system test. courtesy of Ideal Aerosmith.
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limits. Over time, you’ll Figure la shows the
make thousands of mea- Sty Spring- normal operation where
surements that let you de- matrix contact-pin the waveform generator’s
velop a performance his- Power O © Power stack outputs and the oscillo-
tory of R&R (reliability supply 1 |_|_o—_| Sense L scope’s inputs come to a
and repeatability). . || oo | Power | o mass-termination panel. A

Larry Ra'yrr'lond, presi- Szggirz Lo | sense g TUA that. attaches to the
dent of Intrinsic Quality, a § 5 panel during normal op-
test-system developer, ex- Power Ho—0 Power V| 52 eration routes signals to a

lained how to establish a || Sense g3 DUT (device under test).
p supply 3 oo
. [ . . .
baseline set of measure- Power 3= Diagnostic software in the
ments for an in-circuit Power [0 © Sense system controls both in-
tester. “Use a reference supply 4 t—o0—"o * struments and verifies that
board, or better yet, a set the waveform generator’s
of boards with compo- K signals are within limits.
nent values you trust,” he <O o> Gheorghe suggests let-
said. Raymond recom- ] ting your loopback TUA
0 ¢ R1 :

mends that you make Calibration g make the connections
enough measurements to bus between the signal sources
establish a good statistical 0 ¢ R2 and the measuring instru-
sample, typically hun- o ments and switching sub-
dreds to start. Then, you R = systems. “Don’t route sig-
should plot a histogram ¥ nals used for system
so you can verify the tes- o self-test entirely through
ter’s repeatability. 00 Voltage the system,” he said. “Use

Raymond explained fea e an adapter. You’ll get
that sometimes one of his ADC more flexibility.”
customers will provide just Diagnostic panels such

one board for verifying a
tester. When that happens,
he requires hundreds of
measurements to prove that the tester is repeatable.

If possible, you should measure the components on sev-
eral boards. That will give you a better statistical sample. It
will also give you a clue as to how the components’ values
vary, which lets you establish the tester’s R&R.

If you have more than one sample UUT, you should look
for inconsistencies in measurements. For example, you may
find that a large set of capacitance measurements range be-
tween 120 UF and 132 UE In such a case, Raymond suggests
that you set the tester’s acceptable limits for the component
limits to perhaps 110 UF and 140 UE If measurements fall out-
side those limits, you should check the tester against a refer-
ence board. Center your test window around the mean of the
distribution of the baseline measurements. If the tester is oper-
ating within specifications, you may need to change tester pa-
rameters such as test current to compensate for the errors.

tem’s power supplies.

Loopback tests

Letting the tester test itself is a common technique that
many engineers use. Marius Gheorghe, engineering man-
ager at test-system integrator Ideal Aerosmith, explained
that the company often provides loopback TUAs (test unit
adapters) that connect signal sources to measuring instru-
ments. Figure 1 diagrams a test system that uses a loopback
TUA to connect its oscilloscope and arbitrary waveform
generator.
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FIGURE 2. Switches connect a calibration bus to a test sys-

as the loopback TUA in
Figure 1b may do more
than just connect two in-
struments. They can hold test components such as resistors,
voltage sources, current sources, or oscillators. They can
also connect instruments to any test and calibration re-
sources that may reside in the test system, such as DMMs
(digital multimeters), oscilloscopes, and signal sources..

Test systems that consist mostly of card-based instruments
may have just one stand-alone measuring instrument: an os-
cilloscope. Engineers often use the oscilloscope not only as
part of the system, but also as a diagnostic tool. The oscillo-
scope can check signals as they pass through switches, cable,

connectors, and mass-termination panels. (continued)

FIGURE 3. Load boards may contain connectors, relays,
and electronics that engineers use to verify test-system
integrity. Courtesy of Maxim Integrated Products.
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Mark Carlson spent 30 years as a test
engineer with Texas Instruments. During
that time, he developed testers for the
company’s analog and digital ICs. In ad-
dition to using a loopback TUA, the tes-
ters he developed have a “calibration
bus” that lets engineers check and cali-
brate power-supply outputs (Figure 2).

The calibration bus connects test
equipment to resistors with 0.01% toler-
ance and to an ADC.The resistors provide
a precision load for the power supplies,
while the ADC measures power-supply
voltages. Carlson explained that the ADC
makes two voltage measurements on each
power supply at the low and high ends of
its range. A PC then calculates slope and
offset (mX+b) to calibrate the power
supply’s output. The results go into a
look-up table.Whenever the system needs
an output voltage, it refers to the look-up
table before sending a command to the
power supply. The TUA also holds a
NIST-traceable voltage reference for the
ADC, making its measurements credible
and verifiable.

Loopback tests and instrument cali-
bration let you verify that a signal path
is working properly, but what if the
measurements seem wrong? You must
troubleshoot the system. Here, reference
devices can help you isolate errors.

For example, if your system has a
DMM that measures power-supply volt-
age and the DMM has a self-test, then
run the test. Try checking the meter with
a known voltage that you’ve checked on
another meter. Check the power supply’s
output. Is it what you expected? If it is,
you likely have a problem with a cable,
connector, or switch.
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FIGURE 5. Test data shows a sudden measurement dropoff, but not from all mea-
surements, which could indicate intermittent performance. courtesy of Tektronix.

Test adapters that use golden UUTs
may be far more complex than those
that simply route signals between instru-
ments. The board in Figure 3 contains
relays, an FPGA, and other devices that
test engineer Todd Grey of Maxim Inte-
grated Products uses to test digital ICs.

The FPGA works in combination with
the relays under software control to con-
nect a DUT to a power supply and to the
appropriate pull-up components for the
DUT’s communications bus. The pull-ups
can be either resistors or FETSs, depending
on pull-up requirements for the DUT.

How often to check?

Once you've established a baseline for a
tester’s performance, you should periodi-
cally check it. You can use a loopback
setup, a reference component, or a golden
UUT to conduct periodic checks. As a
start, you can take advantage of self-test
features built into your test equipment.

8,800

FIGURE 4. Test data from six test stations shows that readings from station 5 are

near the hlgh limit. Courtesy of Tektronix.
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You can run self-tests before every shift,
every day, or every week, or you can run
them at longer intervals, depending on
how much you can trust the test equip-
ment’s stability.

Grey uses the test board in Figure 3 at
least once a week. He performs his tests
using the tester’s built-in diagnostics, a
set of golden devices, and load boards.
He will run complete characterization
tests on the golden devices and compare
the results against previous results. These
tests provide greater test coverage than
production tests. He often uses a separate
DMM and oscilloscope when checking
the tester.

Checking your instruments frequently
can help you catch errors caused by sig-
nal-path degradation or by an instru-
ment drifting out of calibration, espe-
cially if you use that instrument to test
an important product specification.
David Buxton, senior test engineer at
Tektronix, noted that “The last thing you
want is to have a calibration lab report
that one or more specifications, for an
item of test equipment, was received out
of tolerance. When that happens, an in-
vestigation should follow, which can lead
to a recall notice for a free recalibration
of the instrument.”

Buxton noted that you can apply SPC
(statistical process control) analysis to the
test data to look for trends. If the refer-
ence component is built into the system,
then you can program it to automatically
run a check and log the results.

Checking production test data can pro-
vide clues about a tester’s health. Look for
trends in the measurements on produc-
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tion parts. A trend could indicate that an
instrument is drifting out of its tolerance
or that something else is wrong. Figure 4
gives an example of measurements made
on five test stations, while Figure 5 shows
data from a single tester.

In Figure 4, the data from station 5 indi-
cates a measurement problem with the
station. For example, if you notice that a
power supply’s voltage is dropping, it could
indicate an increased resistance in a switch,
connector, pin, or relay. Test pins get soft,
and they may not make good contact over
time. In addition, poor test-clamp align-
ment may also cause measurement errors.

Figure 5 illustrates a problem from a
single test station. The plot highlights a
drop in a measured value, and the mea-
surements are erratic. This could indicate
an intermittent instrument problem or a
signal-channel problem that will require
troubleshooting.

If you encounter situations like those
depicted in Figures 4 and 5, you can start
by checking the test equipment against a

known reference. You can also run the
same measurement on a different instru-
ment or tester. If you see significant differ-
ences in a measurement from one tester to
another, you know to suspect the tester.

You should try to minimize the num-
ber of obstacles in the suspected mea-
surement path. Running a signal from a
signal generator through an amplifier, an
attenuator, and a test head to a spectrum
analyzer means that any of them could
cause a measurement error. You will
likely have to check each component.

Signal paths that carry RF signals such
as radar or serial data streams of 10-Gbps
Ethernet have more possibilities for sig-
nal errors than low-frequency signals be-
cause of losses and reflections. Chris
Scholz, field applications engineer at
LeCroy, recommends that you use a
TDR (time-domain reflectometer) to
characterize signal paths and that you
periodically rerun TDR measurements,
looking for changes in results that could
indicate a change in impedance.

TDRs are usually an option on high-
bandwidth sampling oscilloscopes. Their
wideband analog front ends let them
measure reflections on repetitive pulses
with rise time of tens of picoseconds
(Ref. 1).You can use TDR measurements
to calculate S-parameters that character-
ize a signal path in the frequency do-
main.You can also use a VNA (vector
network analyzer) if you have one.

Knowing the characteristics of your
signal path, you can “de-embed” or
compensate for channel losses in your
measurements. If you shut down your
tester for maintenance say, every six
months, then that’s the time to run a
TDR measurement. You need to make
measurements with a TDR or VNA for
every test fixture that carries high-
frequency signals. T&*MW
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WEBCAST 4/27 2 PM EST/11 AM PST

FROM TEST DATA TO

How to quickly and effectively drill into your test data and
obtain a complete 360-degree view of your manufacturing operations.

Identify the challenges of gathering, monitoring and
understanding component and PCB supplier data,
manufacturing test data, and CM process information.
Understand the business impact associated with each of
these challenges. Learn how you can address these
challenges today, and change the way you manage the
complete spectrum of your manufacturing business.

Webcast on Tuesday 4/27
2 PM EST/11 AM PST
Hosted by Test & Measurement World
Sponsored by Averna

Jean-Lévy Beaudoin

Director, Business Development, Proligent

Jean-Lévy Beaudoin has accrued 10 years of experience in introducing new technology
to communications and electronics OEMs. He has a technical and professional

background in electrical engineering, semiconductors, and electronics testing, and has
become a specialist in test solutions. He has held positions, for electronics OEMs such

as Matrox, in software R&D, NPl management, product management, and business
development, giving him well-rounded expertise in test engineering best practices. This
experience and knowledge has enabled him to participate in international symposiums,
where he has actively promoted advanced technologies such as Enterprise Test Software (ETS) as

a critical component of accelerating time-to-market.
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High-speed digitizer family expands
with USB models

GaGe has added three USB models to its Compu-
Scope line of high-speed digitizers. The model
121G11U is a one-channel, 12-bit digitizer that can
sample at up to 1.1 Gsamples/s. The model 144002U
has two 14-bit channels sampling at 400 Msamples/s
per channel (each channel has a dedicated ADC). A
single-channel 14-bit model, the 148001U, samples at
up to 800 Msamples/s. All models include 128 Mbytes
of waveform memory.

You can trigger an acquisition based on measured
voltage levels or through an external trigger. You can
then initiate measurements through an external clock
input when you need to control speed and timing. All
inputs use SMA connectors,

and the signal in-

tegrity input volt-

agerangeis 1.1 V.

All three models
work with GaGe's
CompuScope Lite soft-
ware, which provides a
user interface for controlling
the instrument, viewing wave-
forms, and storing data. A full
version of CompuScope that adds advanced triggering
data analysis is also available. An optional software de-
velopment kit lets you develop your own applications.

Prices: 144002U—$8390; 148001U—$10,595;
121G11U—$10,995. GaGe, www.gage-applied.com.

USB module has 24-bit inputs

Data Translation’s DT9824 USB data-acquisition mod-
ule has four 24-bit simultaneously sampled inputs. The
unit features £500-V galvanic isolation between the
channels and between each input and the module’s
chassis. Sampling at up to 4800 samples/s, the DT9824
has input gains of 1, 8, 16, and 32, which correspond
to input ranges of +10V, +1.25V, £0.625 V, and
+0.3125 V. You can program a channel list for any gain
on any channel.

You can set up the DT9824 USB to trigger a mea-
surement based on software or on an external signal.
With an external trigger, you can program the module
to trigger on a rising or falling edge. You can set up
the module to trigger a single acquisition or continu-
ous acquisition.

The DT9824 also has eight digital inputs and eight
digital outputs, all with 250-V isolation. Inputs can
accept voltage levels from +3 V to +28 V DC. The
eight latched digital outputs use solid-state relays
that operate at £30 V at currents up to 400 mA peak
(AC or DQ).

TEST & MEASUREMENT WORLD www.tmworld.com
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Software support includes Windows drivers, a cali-
bration utility, and applications that let you test the
module and perform basic operations. You also get
several .NET example applications.

Price: $1695. Data Translation, www.datatranslation.
com.

Software troubleshoots
10-GbE networks

Channel Stats software from Anritsu works with the
company’s CMA5000a multilayer network test platform
to streamline the measurement of 10-GbE networks.
When installed in the CMA5000a with the UTA (Univer-
sal Transport Analysis) module, the software displays
statistical information on the various signals transmit-
ted over 10-GbE networks, allowing service engineers
to troubleshoot dropped network connections and
slow speeds with a single instrument.

With the integrated hardware/software platform, you
can detect the occupied band-
width, errors, and throughput
of 10-GbE transport sig-
nals. The software auto-
matically sorts signals ac-
cording to parameters,
such as VLAN ID and TCP
port numbers, and dis-
plays 35 types of statistical
information to speed the trou-
bleshooting of network faults. Plug-in measurement
modules for the portable CMA5000a support SDH/
SONET, OTN, and WDM, as well as 10 GbE. All mea-
surements can be viewed on the 10.4-in. LCD touch-
screen interface of the CMA5000a.

Anritsu, www.us.anritsu.com.

Sonoscan offers mil/aero inspection
service for latent defects

Sonoscan has publicly announced SCE (Sonoscan Criti-
cal Evaluation), a confidential service for acoustically
inspecting critical electronic components, such as hy-
brids, capacitors, and plastic-encapsulated micro-
circuits, used in military and aerospace systems. The
service uses acoustic microimaging to nondestructively
image hidden latent defects, including delaminations,
cracks, and voids. The service helps customers locate,
identify, and analyze internal anomalies that can cause

> > > > > > >
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electrical failures in service, like die attach voids in a hy-
brid device or singulation cracks in a capacitor.

SCE handles individual components, hybrid devices,
and printed wiring boards. Typically, client engineers
handle their own parts and load them into a laboratory
C-SAM system in a secure room at the SonoLab in Elk
Grove Village, IL. Acoustic imaging is supervised by
Sonoscan specialists who will interpret images and also
apply alternate imaging techniques to achieve the com-
ponent reliability required by the client. Sonoscan will
also design adapted fixtures to hold parts or modify pro-
grams to provide the optimum imaging of critical parts.

Sonoscan, www.sonoscan.com.

8-GHz socket suits DDR2/DDR3 memories

Designated the SG-BGA-6292, Ironwood Electronics’
universal BGA socket for 0.8-mm pitch DDR2 and DDR3
memory packages accommodates IC size variations
ranging from 7.5 mm to 15.5 mm. What's more, the
socket operates at bandwidths of up to 8 GHz with less
than 1-dB of insertion loss.

The sockets are manufactured with a replaceable IC
guide for each package size and employ a quick-inser-
tion method so that the IC and device guide can be
changed quickly. Contact resistance is typically 20 mQ
per pin. The socket connects all pins with 8-GHz band-
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at Your, =
Command

850 & 1700 Watt DC
Programmable Power Supplies

p;MwE;!:Ev!g EASY INTERGRATION

858.458.0223 sdles@programmablepower.com
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width on all connections. It is mounted on the target
printed-circuit board without soldering and occupies a
minimal footprint.

Constructed with a high-performance, low-inductance
elastomer contactor, the SG-BGA-6292 operates over a
temperature range of -35°C to +100°C. The pin self-
inductance is 0.11 nH, while mutual inductance is 0.028
nH. Capacitance to ground is 0.028 pF. Current capacity
is 2 A/pin.

Price: $360 for a single socket. lIronwood Electronics,
www.ironwoodelectronics.com.

RF shield box accommodates bulky
electronics

You can use Willtek Communications’ 4933 RF Shield to
perform radiation and quality measurements on large
radio transceivers, notebook PCs, and other cumber-
some electronic equip-
ment. This large shield
box offers a high degree
of absorption with negli-
gible reflections for re-
peatable test results, en-
abling users to perform
measurements for an
EMC prequalification test
without having to rent a
large anechoic shielded chamber.

The 4933 RF Shield employs a wide
flip-up lid that opens at the push of a button for easy ac-
cess to the enclosure. It also has a control panel and a
zero-force latch with a solenoid lock. An external PC can
be used to read the status and even release the lock re-
motely through a USB interface.

Willtek Communications, www.willtek.com.

JTAG adds simple continuity test to
boundary-scan tool

An interim update of JTAG Technologies’ ProVision
boundary-scan development tool suite includes Buzz, a
module that allows users to quickly check the continuity
between two or more pins. First released in 2006, Pro-
Vision leverages a project-database structure, automati-
cally analyzing the boundary-scan and nonboundary-
scan elements of a design to create a full set of tests and
in-system programming applications. With the Buzz
module, you can easily check up to 10 pin-to-pin con-
nections. Through the user interface, you can drag and
drop pins into a continuity test panel and “buzz-out” a
connection as you might do with a conventional digital
multimeter.

In addition, a new Watch feature uses the JTAG
SAMPLE instruction to asynchronously monitor the ac-
tivity of a selected pin without disturbing the operation
of the UUT.

Price: Service Pack One for CD release 15 (CD15-SP1)
is available for downloading for licensed users with a
current support contract. A free version is also available
for those without a contract. JTAG Technologies, www.
jtag.com.
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LED wafer inspectors
gain sensitivity

By Ann R. Thryft, Contributing Technical Editor

anufacturers of LEDs and

MEMS (microelectromechan-
ical systems) are always concerned
about improving yield and quality,
and they work to prevent dies with
visible defects from entering the ex-
pensive packaging phase. That re-
quires greater sensitivity to critical
process defects, said Mike von den
Hoff, director of marketing for KLA-
Tencor’s ICOS Wafer Inspection Divi-
sion, who commented on techniques
for improving both speed and sensi-
tivity in wafer-inspection systems.

Q): What are the higgest inspection
challenges for manufacturers of LEDs
and MEMS?

Two problems need to be ad-
dressed in the LED space. In outgoing
wafer-quality check, manufacturers
must catch bad dies that pass probe
test but still have defects that can
cause reliability or performance prob-
lems. The dies need to be marked as
bad so they don’t get packaged or put
on a die sort sheet. But it’s also in-
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creasingly important to find defects
inside the wafer fab before probe test.
The process for MEMS, which repre-
sent a much smaller market, is totally
different—Dbigger dies and very differ-
ent devices and defects—but the over-
all issues are very similar.

Q: How can wafer-inspection speed
be improved?

Increasing the tool speed requires
improvement in the image sensor, the
image-processing computers, the me-
chanical stage that’s moving the wafer,
and the illumination intensity. The
speed of our ICOS WI-2250 is two to
four times faster—depending on in-
spection-mode sensitivity and light-
ing—than the speed of the previous-
generation WI-2200.

Q): What’s involved in boosting
inspection sensitivity?

Sensitivity is really about the
signal-to-noise ratio, meaning finding
the defects that matter rather than
those that don’t matter. We needed to
reduce noise sources on the tool to
improve overkill and underkill in
post-die inspection.

Overkill is when you reject a die
that’s actually good. The economic
impact is simple: You’ve thrown
away a good die. In underkill, you
don’t find a bad die and it goes into
packaging. Since the cost of a chip’s
packaging can be higher than the cost
of its entire manufacturing process,
your underkill costs could be even
higher. Many of our customers are
more concerned about underkill than

MACHINE-VISION & INSPECTION TEST REPORT

Mike von den Hoff
Director of Marketing
ICOS Wafer Inspection Div.
KLA-Tencor

overkill, because of cost reasons, but
also to avoid possible returns from
their customers.

Q: What else has KLA-Tencor done to
help address the challenges of LED
manufacturing?

Once you find certain post-pro-
cessing defects, you want to classify
them so you can make better decisions
for disposition of the dies and for
yield improvements. In addition, ac-
celerating root-cause analyses requires
an improved correlation between
front-end and back-end inspection
steps. We’ve taken classification algo-
rithms developed for previous KLA-
Tencor systems that inspect higher-end
semiconductors and integrated those
into the WI-2250. These algorithms
are very effective and have been
proven in the industry for many years.

In solid-state lighting, as die sizes
increase, defects will have a much big-
ger yield impact, and yield improve-
ment will have a much higher priority.
For example, at a typical LED wafer
fab with 12,000 wafer starts a month,
a 1% improvement is worth roughly
$1 million in savings per month. [J
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The flat machine-
vision world
By Ann R. Thryft, Technical Editor

lthough it may not be hot or
crowded yet, the world of ma-
chine vision is definitely becoming
flat—and global. This by itself isn’t
news, but a cooperative agreement
among the top three vision stan-
dards organizations certainly is
worthy of note (p. 45).
Initiated by the Japan
Industrial Imaging
Association and em-
braced by the Auto-
mated Imaging Asso-
ciation and the European Machine
Vision Association, the unprece-
dented agreement attempts to bring
clarity to an industry that is becom-
ing awash with competing stan-
dards for vision technologies while
it grows more interconnected.

One standard that is getting an
overhaul is Camera Link, the long-
lived, parallel camera interface
specification designed for high-
speed image acquisition (p. 43).
Some major changes will be
needed to accommodate the de-
mands of high-throughput machine-
vision systems for even faster data
acquisition, along with easier to
use, lower-cost, off-the-shelf hard-
ware. A roadmap for the result,
Camera Link 2, may come as early
as this spring.

Meanwhile, a recent study from
ITM Marketing of AOI systems that
inspect PCBs finds that 3-D capa-
bility is becoming more popular for
use in demanding applications
(see adjacent box). These include
bump inspection and tacky flux ap-
plication for stacked die, as well as
inspection of area, height, and vol-
ume in very-fine-pitch solder-paste
deposition. [J

Contact Ann R. Thryft at ann@tmworld.com.
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Vision software uses
statistical analysis

Unlike inspection technologies that
use signal processing to detect surface
defects during production, the Vision-
Pro Surface software from Cognex
monitors the appearance of a mate-
rial and uses statistical analysis to
identify potential defects on the mate-
rial’s surface. The software then clas-
sifies the defects into user-defined
groups based on similarity in con-
trast, texture, or geometry. Hardware
components such as cameras, lights,
and cabling can be purchased sepa-
rately from Cognex or third-party
vendors. www.cognex.com.

SDK drives FireWire
and GigE cameras

The AVT Universal Package SDK
(software development kit) from Al-
lied Vision Technologies supports
both FireWire and GigE Vision inter-

faces. It also includes the company’s
UniAPI universal application pro-
gramming interface, which was previ-
ously available only for FireWire cam-
eras. The Universal Package, which is
compatible with Windows 32-bit op-
erating systems, is available for AVT
camera users as a free download.
www.alliedvisiontec.com.

Smart camera runs
Windows XP
Embedded

The Matrox Iris GT camera now in-
cludes the Windows XP Embedded
operating system, enabling system
integrators to develop applications
using standard Windows development
tools, such as Microsoft’s Visual Stu-
dio, in conjunction with the Matrox
Imaging Library. The Iris GT camera
offers a choice of monochrome or
color CCD sensor teamed with an
Intel Atom embedded processor. Reso-
lutions range from VGA to 2 Mpixels.
WWWw.matrox.com.

3-D increasing in AOI systems

According to a recent study from market research firm ITM Marketing,
the primary end-user applications for AOI (automated optical inspection)
systems worldwide are SPI (solder-paste inspection) and process optimiza-
tion. The study, titled “Automated Optical Inspection (AOI) Benchmark
Report,” looks at trends in key market dynamics of AOI systems used for
inspecting PCBs (printed-circuit boards) and for SPI applications, said Bob

Klenke, the firm’s managing director.

Klenke explained that although the AOI market is fragmented regarding
specific imaging technologies, SPI and process optimization remain the two
primary applications for AOI systems. “Some view SPI as a separate en-
tity,” he said, “but continuous monitoring and feedback of solder-paste de-
position is considered the ‘holy grail” of process refinement.”

The study also showed an increase in the inclusion of emerging technol-
ogies in AOI systems, such as 3-D AOI and optical-measurement capabili-
ties. Increasingly, users want 3-D for accurately measuring processes such
as very fine-pitch solder-paste deposition.

Klenke noted that more companies are using smaller benchtop systems
for offline inspection. Many of these are smaller companies that choose
the benchtop systems to reduce capital costs. But companies that place
larger AOI systems in-line can not only inspect products but also gain
continuous feedback, which gives them an opportunity to refine their

processes.—Ann R. Thryft
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applications:
e Packaging
- Bottle cap color and label
confirmation
e Pharmaceutical

- Verify pill count and color
in blister pack

e Automotive
- Inspect color or texture of
interior parts
- Verify order of color wires
in harness
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Camera Link 2 is on the way

By Ann R. Thryft, Contributing Technical Editor

ver the last decade, the Cam-

era Link parallel interface
standard (Ref. 1) has served the needs
of industrial machine vision for real-
time, high-bandwidth, digital image
acquisition. But today’s high-end sys-
tems demand bandwidth greater than
the standard’s 6-Gbps maximum.
Many machine-vision systems now
employ line-scan cameras with 1k,
2k, or higher pixel lines and line rates
above 100 kHz, more than double
the speed that was common when the
standard was being developed in the
late 1990s. Meanwhile, fast CMOS
image sensors are becoming available
with machine-vision-friendly features.

“Camera Link needs a future for
machine vision, and specifically for
machine vision in industrial manufac-
turing,” said Steve Kinney, chair of the
AIA (Automated Imaging Association)
Camera Link committee. “CMOS
image sensors have been gaining fea-
tures like global shutter and higher
image quality that are required for in-
dustrial applications. They also provide
higher speeds than comparable-resolu-
tion CCDs, but that means dealing
with a much higher data rate, which is
why we need Camera Link 2.”

Builders of high-speed vision sys-
tems are also looking for a solution
that’s more convenient and easier to
implement than the current Camera
Link “full” interface, which requires
two cables and is limited to 10 m.
“Camera Link revolves around real-
time, high-bandwidth image acquisi-
tion, so speeds in next-generation
Camera Link 2 should be in the 20-
to 40-Gbps range,” Kinney said.

The Camera Link technical commit-
tee has examined Dalsa’s HSLink pro-
posal (Ref. 2), which will probably
serve as a basis for Camera Link 2,
said Kinney. “HSLink is thorough,
well thought-out, and a good platform
for development,” he said. “If we do
use it as a base proposal, we will make
changes to it as determined by the
technical committee’s findings.”

www.tmworld.com
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Fig. 1 These figures show a simplified version of the HSLink system archi-
tecture for a) a frame grabber and b) a camera. courtesy of paisa.

Although the HSLink draft specifi-
cation is not complete, it does have a
structure, said Jeff Fryman, director
of standards development for the
ATA. “We may decide to make several
changes, such as in cabling, or change
some of the capabilities.” The figure
illustrates the concept behind the
HSLink architecture for connecting a
frame grabber and a camera.

The design of HSLink focuses on
using some of Camera Link’s key
strengths, said Mark Butler, product
manager for Dalsa. The protocol car-
ries lower-jitter, real-time triggering
signals; image data; and configuration
data, and the specification is based on
off-the-shelf components, each with a
clearly defined, long-term roadmap for
performance improvements. HSLink
bandwidth is scalable from 2.4 Gbps
using one lane to 48 Gbps using 20
lanes, in steps of 2.4 Gbps. Unused
lanes can be turned off to save power.
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To meet demands for low cost, ease
of use, flexibility, and data reliability,
the serial, packet-based protocol was
designed from the system point of
view, using a simple network topology
that supports cameras, frame grab-
bers, and intermediate devices such as
those that interface to GPIO. HSLink’s
main components are the physical-
layer SerDes chip, cabling, and
FPGAs. “All of these are widely avail-
able from multiple sources and are
used in industries with volumes much
larger than machine vision, in order to
keep the costs low,” said Butler.

HSLink also makes possible some
new configurations. Because band-
width is so high, some customers want
to distribute the image from one cam-
era to multiple frame grabbers for pro-
cessing to help reduce system costs,
while others want to connect multiple
cameras, sometimes at different speeds,

to one frame grabber. (continued)

April 2010 43



MACHINE-VISION&INSPECTION T E s 1

REPORT

Dalsa looked at several changes to
improve on Camera Link, said Butler.
“We wanted to guarantee data reliabil-
ity with built-in error detection and no-
tification,” he said. “The hardware re-
send capability allows buffer sizes small
enough to integrate the HSLink proto-
col into an FPGA to reduce part
counts. We also wanted to reduce cable
costs, and make the connector smaller.”

Cables used with HSLink include
coax cables at low bandwidths of one
or two lanes, CX-4 cables at mid-

bandwidths of three to seven lanes,
and Infiniband cables for higher
bandwidths. HSLink can also take
advantage of low-cost, off-the-shelf,
fiber-optic cabling at any bandwidth
for long transmission distances. Nom-
inal transmission distance is 15 m on
CX-4, although Dalsa has achieved
20 m in its labs, and 80 m is theoreti-
cally possible on RG6 coaxial cable.
To ensure an expandable, long-
lived interface, HSLink complies with
GenlCam, and there is also the poten-

tial for Power over HSLink to extend
the Power over Camera Link inter-
face, said Butler. GPIO is supported
by a frame grabber and optionally by
a camera. HSLink’s low 3.2-ns jitter
makes it viable for applications with
linescan cameras faster than 300
kHz. If jitter becomes too large, the
exposure time would vary enough to
produce a line-by-line ripple in the
image.

Working products based on the
draft specification of HSLink—Dalsa’s

JIIA hosting coax-based camera standard

Another standard that could soon play a role in machine-
vision applications is CoaXPress, which is being hosted
by the JIIA (Japan Industrial Imaging Association). The
CoaXPress Consortium handed over ownership of the
serial, high-speed, packet-based camera interface stan-
dard to the JIIA in December 2009 as the first step
toward seeing it published as an international standard.

CoaXPress has a base speed of 3.125 Gbps for dis-
tances of up to 100 m, or a maximum sustained speed of
6.25 Gbps up to 40 m, said Jochem Herrmann, CTO of
consortium member Adimec. Higher speeds are possible
by using multiple cables in parallel, and the standard
does not limit the number of cables that can be used.

Although CoaXPress currently depends on a single-
source transceiver chipset from consortium member
EqcoLogic, the standard will not specify that silicon,
said Peter Helfet, EqcolLogic’s CEO. “We’ve arranged
an escrow agreement with JIIA for safe storage of our
IP and all related information,” he said. “We are also
talking with other companies about second sourcing,
and JIIA is supporting this effort.”

A key feature of CoaXPress is the fact that it runs on
coax cable at all speeds. “Coax is easy to use, low

cost, and reliable,” said Colin Pearce, CEO of consor-
tium member Active Silicon. It is also available in many
different varieties, partly driven by the extensive use of
coax in industries such as broadcast, where the pro-
gression to HDTV has also resulted in a demand for
high-quality coax. Given the huge legacy of coax ca-
bles installed in industrial applications, CoaXPress pro-
vides an easy and cost-effective upgrade path for the
introduction of high-resolution digital cameras. “In fact,
60% of Japan’s machine-vision industry still uses ana-
log cameras and associated cabling,” Pearce said.
“This is one of the reasons JIIA was keen to host
CoaXPress as a standard.”

The draft standard was implemented in several prod-
ucts demonstrated by consortium members at Vision
2009 (November 3-5, Stuttgart, Germany), including
cameras, frame grabbers, cable solutions, and CoaX-
Press-to-Camera Link converters, said Adimec’s Her-
rmann. Production shipments are expected by the
early second quarter this year.

Although the physical interface won’t change, some
firmware may change during the standardization pro-
cess, and all draft standard products will be firmware-

updatable. “We expect that

u Up to Up to the first version of the stan-
p to 1000 mA 1000-mA | Upto .
6.25-Gbps 6.25-Gbps dard will be backward com-
dOW“"“k_ - E Yp i 100 57 g _ . downlink RS patible with draft standard
High- 1 » P
e ﬁl choLoglcl = ) R Siiﬁé’r“ad products,” he said. “By the end
camera |transm|tter = =] | receiver | el of 2010, we hope to present
electronics ! l 75-Q coax i ___! electronics the formal standard at either
Up‘_to | dat Up to Vision 2010 in Stuttgart in No-
20-Mbps _C'T;gtfol ata 20-Mbps vember or at ITE [Interna-
uplink « Communication el tional Technical Exhibition on
* Triggering Image Technology and Equip-
*Power (13 W)

The CoaXPress standard allows a coax cable to operate bidirectionally, carrying
image data and control signals including triggering and general-purpose 1/0. Up
to 13 W of power at 24 V is transmitted to the camera from the frame grabber.

Courtesy of CoaXPress Consortium.
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ment] in Yokohama in Decem-
ber” The consortium will pro-
vide JIIA with technical input
during the standard-develop-
ment process.—Ann R. Thryft
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Vision standards groups to cooperate

Last November at the Vision 2009 show in Stuttgart,
the AIA (Automated Imaging Association), EMVA (Eu-
ropean Machine Vision Association), and the JIIA
(Japan Industrial Imaging Association) standards orga-
nizations signed an agreement to cooperatively de-
velop and promote global machine-vision standards. In
the future, when all three organizations agree on the
need for a standard, one will develop the specification
and all three will promote the result globally. Each as-
sociation retains the right to develop standards on its
own when there is no consensus on a global need.
The original initiative for the agreement came from
JIIA in 2006, when its representatives talked to those
from the AIA and EMVA about the necessity of a frame-
work for global standardization, said JIIA chairman Shi-
geo Oka. As the variety of interfaces for cameras and
frame grabbers have increased, and quite a few digital
interfaces and high-resolution imaging cameras have
emerged, the types of applications for machine vision
are expanding. Developing standards independently for
local markets could be uneconomical and confusing.
“We are very confident that this global coordination will
play a key role in accelerating the adoption of machine-
vision standardization, and will help to maximize dis-
semination and applications of the standards,” he said.
The agreement is about making machine vision eas-
ier to use, said Jeff Burnstein, AIA president. “If there
are standardized ways of doing things in machine vi-
sion that make it cheaper, faster, better, and easier,
then our job as a trade association is to help promote
them,” he said. It's taken about three years to finalize
the agreement, since each association has its own pro-

cedures for developing standards and each operates in
a different country, governed by different laws. “We
needed to make sure that we'’re following open proce-
dures that are transparent and that benefit the mem-
bers of our associations and users in the industry,” he
said. “If we all endorse a standard, we all need to be
aware of the way it's developed and satisfied with its
outcome. Standards are complicated, but we’re confi-
dent that working cooperatively across the globe will be
good for the machine-vision industry.”

The agreement starts a global discussion of stan-
dards that can avoid overlapping functions or duplication
of tasks, as has sometimes happened in the past, said
Cor Maas, VP of the EMVA. The EMVA has proposed a
new standard for consideration within the agreement
based on a technology Intel is developing called Light
Peak. The 10-Gbps optical cable communications tech-
nology could become an alternative to USB 3.0 and
Camera Link. “If Intel eventually puts it on motherboards,
consumer adoption would drive prices down low enough
to use this technology in machine vision,” he said.

Some legacy standards of the individual associations
may move into the context of the cooperative agree-
ment, said Maas. Possible candidates include the
EMVA’s GenlCam and 1288. Moving legacy standards
into consideration by all three associations lets mem-
bers of the other two organizations join those initiatives
and work on their next steps, without needing to be-
come members of the other associations. “It also en-
sures that these standards will be promoted by the
three associations to the machine-vision industry in all
geographical areas,” he said.—Ann R. Thryft

Piranha HS 12k camera and the
Xcelera-HS PX8 frame grabber—use
CX-4 cable, said Butler. The Piranha
HS 12k runs at over 90 kHz and re-
quires five video lanes to operate at its
full speed of 12 Gbps. “We wanted to
make sure everything works at this
speed first, because it’s what our cus-
tomers need to satisfy their line rate
and resolution requirements,” he said.
“If we use Infiniband x12 cables, we
can expand to 48 Gbps.”

The path for approval

The AIA standard development pro-
cess includes multiple steps to make
sure the whole committee agrees with
what’s being developed, said Kinney.
“We have a discussion with the full
Camera Link coordinating committee,
and then it goes to the technical com-
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mittee for action,” he said. “Then, it’s
a matter of how many companies are
participating and how long it takes to
work out all the details.”

Fryman explained that the Camera
Link technical committee, which is a
subset of the larger coordinating com-
mittee, will approve and maintain the
standard, develop and write support
documentation, and establish techni-
cal certification and validation re-
quirements. “The technical committee
concept is new to Camera Link now
that we’re entering the full-blown de-
velopment process in Camera Link 2,
although we use it in GigE Vision,”
he said. “This is the first time we’re
taking a clean sheet and starting from
scratch, albeit with guidance. Because
of our development process, by the
time we finalize a standard, all of the

MACHINE-VISION & INSPECTION TEST REPORT

material that went into its making has
been fully vetted and there are no sur-
prises.” The AIA hopes to have a
Camera Link 2 roadmap in May, said
Fryman.

“At this point, Camera Link is
nearly 10 years old, and we want to
make sure we develop Camera Link 2
so it lasts for the next 10 years,” said
Kinney. “That takes time, especially
considering all the input that’s re-
quired for a worldwide standard. Our
goal is to finalize Camera Link 2
within the next year.” []
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CATALOGS & PRODUCTS

The following write-ups were supplied by advertisers in this issue.

USB DAQ module

Data Translation’s DT9824 USB DAQ
module allows users to simultaneously
sample up to four fully isolated 24-bit
inputs, ensuring signal measurement
protection from environmental or sys-
tem noise. The company says the
high-stability design delivers better
results than other systems. Data Trans-
lation, www.datatranslation.com.

RF modules
Panasonic Electronic Components
provides flexible, cost-effective RF
modules for a variety of wireless per-
sonal-area-network appli-
cations. Extended
range products
) featuring small
- / footprints com-

) bined with network
~ firmware flexibility are
available in 802.15.4,

Bluetooth, ISM, and new
RPA (relative position awareness)
hardware technologies. Panasonic,
www.panasonic.com/indcomp/rf.

Phase-coherent MIMO
measurements

The software-defined NI PXle-5663E
6.6-GHz RF vector signal analyzer and
NI PXle-5673E 6.6-GHz RF vector sig-
nal generator are designed for proto-
typing and testing multichannel
MIMO wireless devices, such as those
built for WiMAX, LTE, and 802.11n.
National Instruments, www.ni.com/
automatedtest/mimo.

Low I/O connector
VPC's i1 is ideal for small connector
needs, offering up to 160 signal

o points in
each unit and
allowing for a
variety of 1/0
options,
including sig-
nal, power, and coax. Virginia Panel
Corp., www.vpc.com.

Tiny smart camera

BOA is a highly integrated optical
inspection tool for controlling quality
and increasing productivity. It com-
prises all the elements of an industrial
machine-vision system in a tiny smart
camera. Dalsa, www.dalsa.com/
Home.aspx.
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Test-data management
Proligent integrates test-data man-
agement, process and quality con-
trol, reporting, and analysis in a
closed-loop environment. OEMs can
define, deploy, and control test exe-
cution locally and remotely, and
management and quality executives
can share and analyze results from
multiple sites. Averna, www.averna.
com/proligent.

Temperature measurement
Omega’s Temperature Measurement
Handbook offers detailed information
and specs on more than 40,000 prod-
ucts for process measurement and
control, including sanitary tempera-
ture sensors and devices, wireless
connectors and instruments, profile
temperature labels, thermal imagers,
and infrared temperature products.
Omega Engineering, www.omega.
com.

VNA software
The new Bode Analyzer Suite V2.3
adds many functions to the Bode 100
vector network
analyzer, including
RLC sweeps,

faster measurements, and extended
trace functions. OMICRON Lab, www.
omicron-lab.com.

DAQ switch unit

The 34972A data-acquisition switch
unit from Agilent Technologies fea-
tures built-in LAN and USB connectiv-
ity so you can control your data acqui-
sition remotely via a Web interface
and transfer logged data to a PC with
a simple flash drive. Agilent Technolo-

gies, www.agilent.com/find/
Agilent34972A.

PC-based oscilloscopes

Pico says its PicoScope 6000 Series
instruments are the ultimate USB
oscilloscopes. The PC-based test
instruments offer four channels, a
350-MHz bandwidth, 5-Gsamples/s
real-time sampling, and record
lengths up to 1 Gsample. Pico Tech-
nology, www.picotech.com/pco435.
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USB Digital Storage Oscilloscopes

Device Switching Time Testers from avtecH

Avtech offers a full line of line of ultra fast pulsers for switching
testing of diodes, transistors, optoisolators and phototriacs. Moc
include convenient test jigs with plug-in sockets for the DUT.

* High performance:
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DSOs. But costs a fraction of the price.

* No external power required: Bus-powered from
the host computers USB port.

* Probes & USB cable included.

* Easy to use: Intuitive and easy to understand.

* Various data formats: Can save wavrfrom in the
following formats:.txt .jpg .bmp & MS excel/word

40MHz DS0-2090 $169.00
60MHz DS0-2150 $194.00
200MHz DS0O-5200 $289.00

Some of our standard models include: AVR-CD1-B
AVR-EB2A-B: 100 mA pulser for switching diode tgs tests ~ Test System
AVR-EB4-B: +2A/-4A pulser for ultra-fast rectifier tgg tests
AVR-EB5-B: +2A /-4A pulser for PIN diode tgg tests
AVR-CD1-B: 100 to 200 A/us pulser for diode dI/dt tgg tests
AVR-EBF6-B: +50 mA to +1A pulser for diode tgg tests
AVR-D2-B:  MIL-S-19500 transistor switching time tests
AVR-DV1-B: +1 kV pulser for phototriac dV/dt tests
AVRQ-3-B: 48 kV/us pulser for optocoupler CMTI tests

E-mail: info@avte!
Pricing, manuals,

AvTECH ELECTROSYSTEMS LTD. | Tel: 888-670-8729

PO Box 265 Ogdensburg, NY 13669 | Fax: 800-561-1970 Programmable DC Loads
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electronic DC
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VIEWPOIN

[An exclusive interview with a technical leader]

BRIAN DOODY

CEO
Dalsa
Waterloo, ON, Canada

Brian Doody joined Dalsa
in 1985, taking on roles of
progressively increasing
responsibility. Prior to his
appointment to CEO in
September 2007, he had
been COO since 2006
and, prior to that, presi-
dent of Digital Imaging
since 1999. Previously, he
held posts as VP of opera-
tions and VP of manufac-
turing and engineering.
Doody has participated in
and managed both cus-
tom and standard product
development projects and
was directly involved in
establishing many of
Dalsa’s production capa-
bilities. A professional en-
gineer, Doody has a BSEE
from Queen'’s University
and an MASc from the
University of Waterloo.

Contributing editor Larry
Maloney conducted a
phone interview with
Brian Doody on the busi-
ness recovery in machine
vision and the technolo-
gies that are leading the
comeback.
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Strategies for making vision affordable

Q: How did the recession change the
machine-vision industry?

A: It certainly put a reset on growth in the
business. The sense I get is that there will be
more consolidation in the industry. Compa-
nies will also need to focus more on doing a
few things really well, rather than trying to
support a large breadth of products.

Q: What areas will grow fastest as
machine vision rebounds?

A: For Dalsa, recovery in semiconductors
will be very important, both because we
supply capital equipment to that industry
and because we are a semiconductor
foundry ourselves. Fortunately, semicon-
ductor markets have started to rebound,
both for capital equipment for wafer and
mask inspection as well as for inspection
of flat-panel displays. A second area of
growth is the smart-camera business. While
companies are still cautious about large
outlays for capital equipment, smaller-scale
vision systems featuring smart cameras are
much more affordable and will see solid
growth as automation specialists seek effi-
ciency improvements.

Q: How did Dalsa revamp its product
development during the downswing?
A:We definitely had to make some choices.
My goal was to have important new prod-
ucts available and ready to ship as we re-
covered from the slump. We focused espe-
cially on smart cameras, introducing the
new BOA camera, a very powerful and
self-contained solution for factory auto-
mation. We also introduced the Piranha
HS 12K, the next generation of our high-
sensitivity, high-speed digital cameras tar-
geted primarily at the semiconductor and
electronics inspection markets.

Q: What do you see as the prime
obstacles to greater adoption of
vision solutions?

A: In the short run, costs will continue to
be the prime obstacle. Integration of ma-
chine vision with existing automation can
also be an issue, particularly as companies

move past early vision systems and adopt
more advanced solutions. In such cases,
companies can incur some pretty significant
nonrecurring engineering costs. And cer-
tainly, ease of use is always a concern when
new companies adopt machine vision.

Q: How is Dalsa addressing these
obstacles?

A: A good example is the launch of our
BOA smart-camera line. The camera offers
complete plug-and-play capability with no
CDs to load and has built-in multiple pro-
cessors and control lines that can be con-
nected to standard PLCs [programmable
logic controllers] on the factory floor.When
you combine all these elements, you get for
a few thousand dollars a very compact ma-
chine-vision system that can be easily inte-
grated into existing equipment. At the other
end of the scale, for continued leadership in
the semiconductor inspection and flat-
panel display markets, we must have prod-
ucts that deliver speed and high perfor-
mance. That’s the focus of our Piranha HS
camera line. Certainly, strong technical sup-
port is also very important, especially in
emerging regions, such as China, where
we're adding more customer support staff.

Q: As companies boost productivity
with lean manufacturing, does the
case for machine vision get stronger?
A: I think it does. Machine-vision applica-
tions are becoming more cost-effective,
particularly with the availability of small-
scale systems based on smart cameras. And
that trend will give a boost to companies
that are under pressure to get their manu-
facturing back on line while keeping costs
in check. T&MW

e N\

® Brian Doody answers more ques-

tions on new machine-vision tech-
nology, as well as interface standards,

in the online version of this interview:
www.tmworld.com/2010_04.

To read past Viewpoint columns, go to
www.tmworld.com/viewpoint.
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SAS,SATA, Fibre Channel, FCoE
— it doesn’'t matter with MRV

SAS/SATA, 2, 4, 8Gb Fibre Channel, FCoE, 10/100/1000 Ethernet

More corner cases covered in product design

Controlled simulation of cable breaks and intermittent links

MRV's 8Gb Fibre Channel Physical Layer Switch enables testing new generation
storage products and offers the most complete solution for the storage test lab.
Test automation allows you to thrive in tight budget periods by reducing costs and
increasing the test velocity in your lab with a nearly immediate RO,

For more information about the 8Gb products in MRV’s Media Cross Connect product line
visit www.mrv.com/tap email info@mrv.com or call 800 338 5316

KEEP UP WITH

MRV ON TWITTER! @ mrvc ™
%M Rv Connectivity Unlimited™



336 Volts of Green Engineering

MEASURE IT - FIX IT

Developing a commercially viable fuel cell vehicle has been a significant challenge because
of the considerable expense of designing and testing each new concept. With NI LabVIEW
graphical programming and NI CompactRIO hardware, Ford quickly prototyped fuel cell control
unit iterations, resulting in the world's first fuel cell plug-in hybrid.

S MEASURE IT FIXIT
Acquire Analyze Present Design Prototype Deploy
Acquire and Analyze and Present data Design optimized Prototype designs Deploy to the
measure data extract information with HMls, Web control algorithms on ready-to-run hardware platform
from any sensor with signal interfaces, and systems hardware you choose
or signal processing and reports

Ford is just one of many customers using the NI graphical system design platform to improve the world around
them. Engineers and scientists in virtually every industry are creating new ways to measure and fix industrial
machines and processes so they can do their jobs better and more efficiently. And, along the way, they are
creating innovative solutions to address some of today’'s most pressing environmental issues.

>> Download the Ford technical case study at ni.com/336 800 258 7018
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