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“I need the fastest DMIM they make.”

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

They don’t make them any faster.

Nobody but Agilent makes a range of DMMs this fast, this accurate, or
this reliable. Up to 1000 times more readings per second than the near-
est competitor’s, and far easier to use, you'll rip through tests in a fraction
of the time. It's what you’d expect from the leader in DMIM technology.

30405A 51,  0.0250% 19/ sec 0.2 sec uUsB
34410 6.  0.0030% 10,000/ sec 26 ms GPIB, USB,
LAN (LXI)

34420A T2 0.0030% 250 / sec .02 sec GPIB, RS-232

Download the latest measurement brief and tips
www.agilent.com/find/fastestdmm

Agilent Technologies

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

° 888-852-7234
_l RS ELEGTRONIGS www.rselectronics.com



Where Do I Go for Temperature Products?

omega.com, of course!

Your single source for process measurement and control products!

Portable, Rugged Infrared Thermometers

Handheld INFRARED
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WIRELESS Feature .
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*PATENTED
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Starts at
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Visit omega.com/os530e-w9
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Thermal Imaging @mz N\
software Included ;
RDXLS USA

Find thousands of temperature s?errt' est PRS-S-TMM12
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in one place. 2900 Allsglggels
Visit omega.com to reserveyour  H | [
New FREE copy of The Temperature Visit - - Visit A\
Handbook™ and Encyclopedia omega.com/osxi-10 omega.com/rdxI8 Visit omega.com/prs_tmm12

7 Edition
Shop Online at

For Sales and Service, Call TOLL FREE *PATENTED
® i — 3 ®
1888 FR-BRERR ~mwminmiis: ===  omega.com
=D D D = m D:=0MEGA”",

Cover Art: Based on an Original Norman Rockwell lllustration ©1961 The Curtis Publishing Company. © COPYRIGHT 2010 OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED




Our engineers
needed a scope
with digital trigger
to catch every glitch.
So we built one.
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See for yourself

www.scope-of-the-art.com/ad/digitaltrigger/catchingglitches
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y Online now at TMWorld.com

Check out these exclusive features on the Test & Measurement World Web site:

From meat to fish

This month'’s cover story describes the efforts of engi-
neers at Kinea Design, who employ mechatronics
techniques as they develop products for medical ap-
plications. The company
also applies its expertise

applications and aca-
demic research. “From
meat to fish,” an online
companion article to the
cover story, describes
some of these projects,
including the HookAssist
device, which helps workers in meat-processing plants
lift and maneuver primary cuts of meat, and a sensing
scheme for possible use in autonomous underwater
navigation.

www.tmworld.com/kinea_0710

Connect with us on the Web

Become a member of the Test & Measurement World
group on LinkedIn.com or find us on Facebook to
share information with your colleagues and join dis-

cussions on test, measurement, and inspection topics.
In addition, you can also follow our editor in chief,
Rick Nelson, on Twitter.

www.tmworld.com/socialmedia

Blog commentaries and links

Taking the Measure

Rick Nelson, Editor in Chief
® Atrenta hosts 3-D SoC design flow demo
® Perplexed about employment?

Rowe’s and Columns

Martin Rowe, Senior Technical Editor
® Network test platform can learn from instruments
® Calibration from semiconductors to biotech

Engineering Education and Careers
Matthew Yiu, Contributing Editor

® MIT designs eco-friendly airplanes

® Meet the LittleDog robot

www.tmworld.com/blogs

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

with EXTREME speed, accuracv.
convenience, ani cost saving.

TN,

Imagine testing 72 ports of a DUT faster and more accurately than manually testing a 4-port
device. Now you can: Our new multiport, multimode, multi-smart ATS combines sophisticated

hardware with advanced software to offer these special advantages:

* Unique high performance switch matrix routes multiple ports of a DUT to measure all

S-parameters and isolation between any DUT ports

o Full 12-term error correction at the measurement plane; each path can be calibrated in less
than 1 minute (60 minutes’ maximum calibration time for all 72 paths)
* Wide operating flexibility—DC to 18 GHz; 1.28:1 VSWR typical with discrete microwave

frequencies on request

m=-Phase

Technologies, Inc. v/.n
42

* “Smart” software permits fast, easy configuration changes to test new devices and for

instrument control, data acquisition, and signal processing with multiple format test reports Details at m-phasetech com
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“How can | tell if a power supply is reliable?”

There's an indicator on the front.

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

© 2010 Agilent Technologies, Inc.

Agilent Technologies

Agilent and our Distributor Network ABMETRICTEST.  866-436-0887
Right Instrument. Right Expertise. Delivered Right Now. \Y, 6,000 instruments. One source. www.metrictest.com/agilent
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EDITOR'S NOTE
vV

EDITOR IN CHIEF

In praise of measurement

f you want to control something, start by be joined by others. Quantities like pressure
being able to measure it. It's good news that  and acceleration have long been amenable to
measuring things is becoming easier and measurement by microelectronic sensors. And
easier. Microelectronic sensors are emerging  last month, IMEC added a sense of smell to
that can measure key biological and environ-  the capabilities of microelectronics devices
mental parameters. with the debut of its electronic nose. Speaking

Speaking May 25 at the International Micro- ~ June 7 at the IMEC Technology Forum at IMEC
wave Symposium, Greg Peters, VP and GM of affiliate Holst Centre in Eindhoven, the Nether-

the component test division of Agilent Tech- lands, Mercedes Crego-Calama, principal re-
nologies, cited the geometric growth in edge searcher at Holst Centre/IMEC and program
devices—that is, devices that touch the real director for the Holst Centre’s HUMAN++ pro-
world. Edge devices, he said, account for bil- gram, described the e-nose as a MEMS bridge
lions of dollars in sales and serve applications  that acquires extra mass in the presence of vol-
including security, health, and environmental atile chemical vapors, changing its piezoelec-
monitoring. tric characteristics.
The government Edge devices en- Conner writing in EDN estimated that with

able what might be infrastructure and personal-device sensors

must recognize the called “the Internet  combined, manufacturers will develop and de-

importance Of of Things,” which, ploy what amounts to about 1000 sensors per
accurate writing in the May person over the next 10 years. That's a lot of
27 issue of EDN, welcome measurement power.
measurements. technical editor Unfortunately, there is one area in which mea-
Margery Conner surement has not been given its due, and that'’s
described as “... the networked interconnec-  with regard to the oil gushing into the Gulf of
tion of objects—from the sophisticated to the  Mexico. The New York Times on May 13 quoted
mundane—through identifiers such as sen- Kent Wells, a BP senior VP, as saying, “There's
sors, RFID tags, and IP addresses.” She con- just no way to measure it.” The US government
tinued, “Sensors form the edge of the elec- was little better, putting out a woefully low esti-
tronics ecosystem, in which the physical world  mate of 5000 barrels per day. The Times noted
interacts with computers, providing a richer that lan R. MacDonald, an oceanographer at
array of data than is available from keyboards  Florida State University, had made his own
and mouse inputs. Currently, someone at a rough calculations suggesting that the leak
keyboard has input most of the information could “easily be four or five times” the govern-
on the Internet. We are at an inflection point, ment estimate. He added, “The government
however, at which more Internet data origi- has a responsibility to get good numbers. If it's
nates through sensors than keyboards."” beyond their technical capability, the whole
A host of low-power, low-cost sensors must world is ready to help them.”
emerge to drive through this inflection point, Let’s hope the government hears that mes-
and the many that are available now will soon sage. T&MW

‘ POST YOUR COMMENTS AT WWW.TMWORLD.COM/BLOG.
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Maybe We Should Have Called It
The A+ Series.

H
—_—

Our New “A” Series uses less energy, delivers more power, is lighter, smaller,
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 EMC 2010 - July 27-29 1SO 9001:2008
Greater Ft. Lauderdale / Broward County Convention Center / Booth: 408 — Certified

_n'®

rf/microwave instrumentation
Other ar divisions: modular If © 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.




TEST

[An exclusive interview with a test engineer]

From back end
to front end

Daniel Chow is a signal-integrity engineer
at NVIDIA (Santa Clara, CA), a maker of
GPUs (graphics processing units) found in
desktop, laptop, and tablet computers;
cellphones and other consumer devices; and
supercomputers. Prior to NVIDIA, Chow
worked at FPGA-maker Altera and was
featured in “The philosophy of jitter” in the
June 2009 issue of T&«MW (www.tmworld.
com/2009_06). Senior technical editor Martin
Rowe spoke with Chow by telephone.

Q: How do test and measurement differ for FPGAs
and GPUs?

A: Altera’s FPGAs are designed into back-end systems
such as switches and routers. They have long lifetimes, as
much as 10 years. An FPGA’s architecture may carry over
from one product design to another. Thus, I've had to
learn in detail how they work.

NVIDIA’s GPUs are front-end devices often designed
into consumer products. A GPU architecture may be in
production for just two to three years. I usually spend time
validating a new design for signal integrity, power integ-
rity, and crosstalk—system-level effects that are challeng-
ing to verify through simulation.

Q: How do you perform measurements on FPGAs
as opposed to GPUs?

A: You can program an FPGA to create specific conditions
and tests. All you need is a power supply, a programming
port, and connections to measure signals. For example, you
can program an FPGA to perform a loopback test on a
high-speed serial port and you can measure jitter under con-
trolled conditions such as PRBS (pseudorandom bit se-
quence) patterns. You can’t do that with GPUs. They oper-
ate as part of a larger system where they run live traffic only.

Q: How do you evaluate signal and power integrity?
A: It’s much more difficult. My primary concern is how a
device interoperates within a system. Sometimes, I can set
up test points at a device’s ports to measure signals at the

device. A GPU’s test and measurement emphasis is in in-
teroperability, where an FPGA’s emphasis is performance,
because you don’t know how customers use FPGAs.

Q: If you’re testing with live traffic, can you get
repeatability in your measurements?

A: Live traffic is, over a period of time, essentially random,
and random conditions become Gaussian. Deterministic
jitter begins to fade when you don’t have a repeating pat-
tern the way you can when using defined patterns. I have
to use statistical methods such as the central limit theorem
to model the various jitter components.

The problem with testing with live traffic is the number
of bits involved. A typical 1280x1024 image with 24 bits of
color per pixel contains more bits than an oscilloscope can
analyze. Even if you repeatedly send an identical image
through the processor, effectively making it motionless, an
oscilloscope will have difficulty processing such a long pat-
tern, and you can’t characterize it. Bit-error-rate testers
have less stringent limits on pattern length, but they have
difficulty with very long, arbitrary (non-PRBS) patterns.

Q: What, then, do you do?

A: We look at jitter on a macro scale. We have to look at
jitter as no longer purely random nor deterministic. Even
random jitter is not truly random because power supplies are
heavily filtered, so they remove some of the jitter. We're
working on analysis techniques for these signals, and we
hope to produce conference papers on the topic soon. T&MW

Every other month, we publish an interview with an electronics engineer who has test, measurement, or inspection responsibilities. If you
would like to participate in a future column, contact Martin Rowe at martin.rowe@cancom.com. To read past “Test voices” columns, go to

www.tmworld.com/testvoices.

TEST & MEASUREMENT WORLD www.tmworld.com
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NEWS

IMEC touts machine-vision platform

IMEC—a European research center based in Belgium—has embarked on
a machine-vision program called NVision that leverages IMEC's technolo-
gies and capabilities. Speaking at the IMEC Technology Forum (June 7-8,
Leuven, Belgium), Johan De Geyter, department director for digital com-
ponents at IMEC, said NVision will have applications in compact stereo-
cams, one-chip smart cameras, high-speed cameras, and light-field imag-
ing. Initial NVision applications, he said, will center on volumetric

displays, tumor scanners, high-speed food scanners, and endoscopic

smart pills.

De Geyter delved into the topic of HSI (hyperspectral imaging), and he
presented as an example a melanoma pen, which IMEC is developing
with a partner company. The handheld device employs controlled light,
calibration, and sensing algorithms running on an embedded processor
that performs hyperspectral analysis to provide go/no-go diagnosis of
skin cancers. The pen will incorporate an IMEC HSI module.

De Geyter described HSI as a combination of spectroscopy and imag-
ing that improves machine vision by making use of the spectral informa-

tion of the material being analyzed. The technique, he said, can serve

medical, chemical, food and feed, pharmaceutical, and automotive applications. He added that a commercial sys-
tem based on the IMEC approach could cost less than $60,000 and operate at better than 8000 lines/s, in con-

trast to the $80,000 price tag and 180-lines/s capability of a traditional system. www.imec.be.

Atrenta announces
SpyGlass-Physical

Atrenta at the Design Automation Con-

ference (June 13—18, Anaheim, CA)
announced the availability of its new
SpyGlass-Physical product. This addi-
tion to the SpyGlass family enables
engineers to achieve faster design clo-
sure by modeling physical implementa-
tion eftects at the RTL (register transfer
level) stage of the design.

Previous SpyGlass products provide
information on whether a design is syn-
tactically correct and testable; SpyGlass-
Physical provides early estimates of area,
power, timing, and routability for RTL
designers who lack physical design
expertise or tools. Existing SpyGlass
users can integrate the new product into
their design flow.

Ravi Varadarajan, Atrenta fellow,
said the new tool does not replace a
customer’s favorite implementation
tools but rather makes the existing
tools more efficient, allowing designers
to identify problems earlier in the
design cycle. In addition, the time
penalties involved in successive itera-
tions using traditional tools (in which
you find problems after place-and-

12 JULY 2010

route, for instance) limit the amount of
exploration designers can do, with the
result that they might settle for a sub-

lem. www.atrenta.com.

Audio analyzer aims at production

Production tests on MP3
players, DVD players,
and other audio prod-
ucts require a few basic
measurements that must
be made quickly. The APx515 from

Audio Precision can replace the many “home-brew” test setups in
use today at a cost considerably lower than the company’s other
audio testers. It uses the technology from the company’s eight-
channel audio analyzers in a unit that has two analog inputs and
two analog outputs. It also has 192-kbps digital audio 1/O.

Using the included software or a master .NET or LabView appli-
cation, the APx515 can test an audio device in 3 s, providing mea-
surements such as power and noise. The included software is
based on the software used with the APx585 and the APx525. Test
operators can control the APx515 through a keyboard, foot pedal,
or bar-code scanner.

The APx515 has three software options that add functions to the
unit: One option adds high-speed multitone and continuous
sweep measurements; the second adds intermodulation distor-
tion, maximum output level, dynamic range, and fast Fourier trans-
forms; and the third adds acoustic-response measurements.

Base price: $6200. Audio Precision, www.ap.com.

www.tmworld.com TEST & MEASUREMENT WORLD

optimum solution. SpyGlass-Physical,
Varadarajan said, alleviates that prob-




CALENDAR

NIWeek, August 3-5, Austin,
TX. National Instruments, www.
niweek.com.

Autotestcon, September 13-16,
Orlando, FL. IEEE, www.autotest-
con.com.

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

International Test Conference,
November 2-4, Austin, TX. IEEE,
www.jtctestweek.org.

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

Signal-generator family reaches
70 GHz

Anritsu’s MG3690C RF/microwave signal
generators allow engineers to conduct
tests on microwave subsystems, compo-
nents, and systems in the lab; their fast 5-ms switching times also let
the units maximize throughput in manufacturing applications.

The models in the MG3690C family generate signals from 0.1 Hz
to 70 GHz. Individual instruments can produce baseband, IF, RF, and
microwave signals to maximize equipment use and reduce cost of
test. Options enable low phase-noise performance of —115 dB/Hz at
20 GHz at a 10-kHz offset.

The MG3690C instruments can generate narrow pulses down to
10 ns to emulate a variety of signals, and they can generate ampli-
tude-leveled pulses down to 100 ns to minimize amplitude drift over
time and temperature for tight test margins. The MG3690C series
can generate doublet, triplet, and quadruplet pulses with indepen-
dently set spacing and pulse width, enabling the signal generators
to emulate a wide range of radar returns.

Models are available with top frequencies of 10, 20, 31.8, 40, 50,
and 70 GHz. All models offer a 0.1-Hz start frequency option.

Base price: $17,800. Anritsu, www.us.anritsu.com.
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Find out more at: www.omicron-lab.com/extreme

Accurate
measurement results
are important.

Even under pressure!

1 Hz to 40 MHz with
the portable VNA Bode 100

5,490.- US$

Smart Measurement Solutions

TEST & MEASUREMENT WORLD www.tmworld.com

(Cabin, Tractor & PC not included)
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USB DATA ACQUISITION

Performance Without Compromise
...USB Data Acquisition

Product Selection Chart £
<
Model Summary K of Throughput Resolution Input <
Channels
£ DT9824 1SO-Channel™, High Stability, High 4DI 4800Hz per 24-bit +312.5m i
.!'g Accuracy, Fully Isolated USB Data channel +1.25 \
e Acquisition Module
DT9810 Lowest cost, 10-bit, non-isolated 8SE
DT9812-2.5V | Low cost, 8 analog inputs, 12-bit, 2.5V 8SE
range, non-isolated
w3 DT9812-10V | Low cost, up to 24 analog inputs, 8/16/24SE
8 DT9813-10V | 12-bit, 10V range, non-isolated
% DT9814-10V
= DT9816 Low cost, simultaneous, 6 A/Ds @ up 6SE 50kHz/150ks e
DT9816-A to 150kHz, 16-bit, non-isolated per chanmize= "5 200 ot rent
DT9853 Low cost, up to 8 analog outputs, 16- o o MANY <:
DT9854 bit, 16 digital I/0, 1 C/T, 300V isolation N
DT9837 4 IEPE (ICP) sensor inputs, 4 |EPE (SE) Upto | . = 0 | ¢
& g DT9837A tachometer, simultaneous A/Ds + 1 Tacho 105.4kHz | =~ f:f\/\/\/\/\/\/\/\/
T -.3 DT9837B channe £
] N\
3 5 | DT9841-VIB | 8 IEPE (ICP) sensor inputs, 8IEPE(SE) | 100kHzp = VW
> simultaneous A/Ds with DSP, 500V channe : — i
isolation quickDAQ Application
- DT9832A Simultaneous, 2 A/Ds @ 2.0MHz each, 2SE 2.0MHz per Oftware .
3% 500V isolation channel <
0
g g- DT9832 Simultaneous, 4 A/Ds @ 1.25MHz 4SE 1.25MHz per 16-bit
Swv ; 5
< each, 500V isolation channel
.VE. T DT9836 Simultaneous, up to 12 A/Ds @ 6 or 12SE 225kHzR'
225kHz each, 500V isolation
DT9834 High-speed, up to 16 analog inputs, 16SE/8DI
.gg 500kHz, 16-bit, 500V isolation
o e
T & | DT9834-32 High-speed, up to 32 analog inputs, 32SE/16DI
500kHz, 16-bit, 500V isolation
DT8837 - Sound and
Vibration for Ethernet
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SHOW

RF vendors look for edge in recovery

> > > |nternational Microwave Symposium, May 23-28, Anaheim, CA; IEEE, www.ims2010.org.

A bustling exhibit floor gave vendors a chance
to show off their wares to attendees of the
International Microwave Symposium. Greg
Peters, VP and GM of the component test
division of Agilent Technologies, said busi-
ness has recovered to within 85% of its pre-
recession peak in 2008. On the show floor,
Agilent highlighted products such as its new
portable N9923A FieldFox RF vector net-
work analyzer, which provides 0.01-dB/°C
measurement stability and offers an integrated
QuickCal calibration capability. Also in a
handheld format, the company demonstrated
its V3500A RF power meter. Peters said such
instruments can serve in edge-device applica-
tions (see p. 17).

Noise Extended Technologies (Noise
XT) made its first US appearance since its buy-
out by the employees of Aeroflex-Europtest.
Guillaume de Giovanni, president of the Elan-
court, France, company, said Noise XT now
has a single focus on addressing customers’
noise-measurement problems. On the show
floor, he demonstrated the DCNTS (Dual
Core Noise Test System), a two-channel phase
and amplitude noise analyzer designed with a
dual demodulator architecture that allows the
test system to use cross-correlation to cancel its
internal noise.

Jon Leitner, product manager at Rohde &
Schwarz, and Sherry Hess, VP of marketing
at AWR, described interoperation between
AWR’s design environment and R&S instru-
ments. The companies have teamed up to re-
move the boundary between simulation and
test and to support a parallel design and verifi-
cation flow involving hardware-in-the-loop
simulation. They also described how the
AWR Connected tool in conjunction with
R&S WinlQSIM2 simulation software allows
RF and baseband designers to access standard-
compliant signals for all modern communica-
tion technologies.

Representatives of Giga-tronics were on
hand to discuss microwave switching systems.
They recommended “test your DUT, not
your system” and advised that your switch
bandwidth be at least 0.35 divided by your
steepest rise time. They also suggested using a
star configuration, which in a four-pole for-
mat can provide six possible signal paths, in-
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stead of the common SP4T
configuration, which has only
four signal paths.

National Instruments

demonstrated its new soft-
ware for IEEE 802.11n wire-
less LAN testing, the NI WLAN Measure-
ment Suite 2.0 (see p. 38). David Hall, RF
product marketing manager at NI, said the
suite also delivers the industry’s fastest speed
for error vector magnitude and spectrum-
mask measurements.

Anritsu introduced its 0.1-Hz to 70-GHz
MG3690C series RF/microwave signal gen-
erators (see p. 13). Bob Buxton, marketing
manager in the general-purpose business
unit of the company’s microwave measure-
ment division, said the generators combine

The DCNTS employs cross-
correlation to cancel its in-
ternal noise. The resulting
tests are similar to compar-
ing the output of two sys-
tems, with similarities dis-
played and with differences
rejected. The measurement
front end includes hard-
ware for measuring noise
on two-port devices, in RF
or microwave frequencies.
Courtesy of Noise XT.

best-in-class phase noise and broad frequency
generation. T&RMW

Lights, vision, and software

> > > The Vision Show, May 25-27, Boston, MA; Automated
Imaging Association, www.machinevisiononline.org.

If having many players is a sign of a healthy market, then the machine-vision
industry is in good shape. In its five aisles of exhibits, the Vision Show in Boston
had a good showing of industrial cameras. It also had frame grabbers, software,
and LED lighting.

Basler exhibited its GenlCam camera, which has a GigE interface with PoE
(Power Over Ethernet). Dalsa introduced four models of its Falcon line. The
High Gain series added three models: 1.4 Mpixels, 1 Mpixel, and VGA resolu-
tion. The company also introduced a 1.4-Mpixel extended-dynamic-range
camera and added a graphics processing unit and multicore processing to its
Sapera Essential vision software.

Microscan expanded is Nerlite line of machine-vision lighting to over
300 configurations such as ring lights and area arrays. The company added
infrared, ultraviolet, blue, and white wavelengths. Microscan also upgraded its
Visionscape image-processing software to include color matching and color
segmentation.

National Instruments added machine vision to its CompactRIO and Sin-
gle-Board RIO lines of modular automation controllers. The company also
exhibited its Real-Time Embedded Vision System that supports GigE, USB,
and IEEE 1394 interfaces and has 29 digital I/O lines for control. The system is
also an EtherCat master. PXI Express FPGA cards with a Camera Link adapter
were also on display.

Newnex demonstrated a product that extends the length of cabling between
cameras and frame grabbers. The S800 converts IEEE 1394b to CAT5/5e/6
Ethernet cable, extending the reach to 100 m. T&MW
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How many systems are needed to run all of your labs? SMA R T/ GM S

Calibration

Management
Software

= (alibration Management

Repair Tracking

Maintenance Tracking
= (ustomer Asset Tracking
= [aboratory Information Management

= Mobile Field Inspection and Calibration

= Enterprise Cataloging

Seeusat ~ _
NCSLI Booth =

200/202
While many desktop systems are termed “Enterprise” by their vendors, SMIARTIGMS Calibration Management
Software is the only system powerful enough to manage all of your instrument calibration, repair, maintenance, asset
tracking and lab management needs in a single integrated data base. The sophisticated global architecture enables
one system to support unlimited laboratories and calibration facilities across the world. With SMARTICMS you
can maximize the use of common procedures, optimize calibration intervals and standardize your performance
metrics analysis across the entire enterprise. Provides your internal and external customers with world-wide web
based asset location and status tracking, as well as direct inquiry into work-in-process status. As an added bonus,
you can couple the power of the SMARTIENCATS Enterprise Catalog Module to standardize all of your lab
equipment manufacturer, model, and descriptive information. In addition, you can take advantage of the performance
specifications search feature to make better use of your existing investment in instruments and laboratory equipment.

Call us at 1.800.755.3968. We'll help you connect the dots.

AssetSmart

smart asset management software
by PMSC

2800 28th Street, Santa Monica, California 90405 USA  310450.2566 info@assetsmart.com www.assetsmart.com
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Embedded and edge devices offer test opportunities

wo classes of applications are offer-

ing design-and-test challenges,

even though they don’t necessarily
require the highest bandwidths, data
rates, and memory depth. Those applica-
tions include em-

press Gen 3. Products that LeCroy intro-
duced at ESC included the ArbStudio
AWG (arbitrary waveform generators)
and LogicStudio 16 logic analyzer.
Agilent’s Peters, speaking at IMS,
cited a bifurcation of

bedded systems and
edge devices, with
the latter category
including devices
ranging from sensors
to cellphones—
ones, according to

the electronic food
chain with respect
to test-equipment
purchases: For some
applications, ultra
high performance is
required, while for

Greg Peters, VP and
GM of the compo-
nent test division of
Agilent Technolo-
gies, that touch the
real world, not servers confined to a back
room. Peters, speaking at the Interna-
tional Microwave Symposium (IMS) on
May 25, said he expects the number of
such devices to grow geometrically.

The Embedded Systems Conference
(ESC) Silicon Valley held in April pro-
vided test companies an opportunity to
present their offerings for the embedded-
systems market. Tektronix highlighted its
mixed-signal oscilloscopes and presented
the results of a time-and-motion study it
sponsored; the study indicated that engi-
neers searching for runts and glitches
when debugging designs performed typi-
cal debug tasks 53% faster when using
Tektronix scopes, such as the MSO4000
mixed-signal oscilloscope (figure), com-
pared with competitors’ versions.

LeCroy product marketing manager
Dan Monopoli described the types of in-
struments and capabilities embedded-sys-
tem designers are looking for. LeCroy
customers can be divided into two
camps, he said—those attending ESC,
and those attending DesignCon. At
ESC, customers look for instruments that
can handle decoding for I2C and SPI
signals. In contrast, DesignCon attendees
are looking for high-bandwidth scopes
that can help investigate signal-integrity
issues on high-speed buses like PCI Ex-
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Mixed-signal oscilloscopes such as
the Tektronix MSO4000 have become
workhorses of embedded-system
design and test. courtesy of Tektronix.

others, price/perfor-
mance is key. Em-
bedded applications
would seem to fall in
the latter category,
but as Peters pointed out, dealing with
real-world edge devices requires accu-
rate modeling of nonlinear behavior,
using, for example, Agilent’s X-param-
eter technology.

Joel Woodward, a senior product man-
ager at Agilent with responsibilities for
marketing to the embedded design com-
munity, said, “A lot of times we think of
embedded as a lagging industry, but em-
bedded has wholeheartedly embraced the
adoption of high-speed serial links.” He
said that if you purchase a modern FPGA,
you essentially get high-speed serial I/O
for free. “The wonderful thing about the
computer industry is it will drive the price
of advanced technology way, way, way
down, so it becomes feasible for embed-
ded teams to implement them [high-
speed links| in their designs.”

The good news for instrument makers
is that prospective customers will increas-
ingly need to make measurements on the
high-performance signals that relatively
low-cost parts can handle. T&*MW

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

Minimizing load-board damage 4 >,

© USPATENTNO. ©.

In a study titled “Spring Probe PCB Pad Wear Analysis” presented
at the 2010 BiTS Workshop (March 7-10, Phoenix, AZ), Valts
Treibergs and Chris Cuda of Multitest's ECT Interface Product Divi-
sion analyzed the effects of spring probes on load-board pads in
an effort to extend the life of $10,000-and-up load boards. Their
controlled study of spring-probe geometries found that the radius-
flat-tip PCB-side geometry displaced the least amount of surface gold plat-
ing on load-board pads of 0.5-mm pitch and larger. www.multitest.com

X-Series to test low-power GPS devices

LTX-Credence announced that U-blox, a fabless semiconductor provider of
embedded positioning and wireless communication devices, has selected
the X-Series as its next-generation RF test platform. U-blox plans to use the
X-Series as its principal engineering and production test platform for all
wireless communication ICs. www.ltxc.com, www.u-blox.com.

VarioTAP adds non-JTAG interfaces

Goepel Electronic has enhanced its VarioTAP emulation technology for the
support of non-JTAG debug interfaces. The new features enable coverage
of the various proprietary debug architectures of different chip manufactur-
ers without requiring processor specific pods. The first interface to be sup-
ported is the so-called BDM (background debug mode) interface for Free-
scale processors. www.goepel.com.
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LeCroy Real-Time Oscilloscopes

WaveMaster®8 Zi E=—
4GHZ-30GHZ s

SDA7Zi
i 2.5 GHz - 6 GHz

SDA8 Zi
4 GHz - 30 GHz

WaveRunner®
400 MHz - 2 GHz

[ e R

finiaimiatag,

WaveAce™ WavelJet® Fs WaveSurfer® s
40 MHz - 300 MHz 100 MHz - 500 MHz 200 MHz - 1 GHz

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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Desktop SEMs produce fast images

he push to reduce the size of in-

spection systems for increased por-

tability and flexibility has led to the
development of desktop machines based
on technologies such as AOI (automated
optical inspection) and AXI (automated
x-ray inspection) as well as on SEMs
(scanning electron microscopes). Many of
these smaller systems are used for offline,
rather than inline, inspection tasks. In
SEM:s, electrons image a sample to distin-
guish characteristics on a much smaller
scale than is possible
with optical microscope
techniques. Since this
process must occur in a
vacuum, most desktop
SEM applications are by
necessity restricted to
offline inspection, said
Phenom-World’s Jack
McFarland, GM for
North America.

Desktop SEM sys-
tems are designed pri-
marily for rapid imag-
ing, said McFarland.
For example, the mov-
ing parts in MEMS
need to be inspected
quickly at around
5000X magnification.
Desktop SEM systems
produce high-quality images that are
comparable to those from large SEM sys-
tems, but they do so much faster and for
one-tenth to one-twentieth of the cost.
For example, the Phenom desktop

SEM can load and image a sample in
under 30 s. “It can image at magnifica-
tions up to 24,000X, but usually you're
looking for magnification between [the
point] where optical runs out of steam
at about 1000X, up to about 5000X,”
McFarland said. “You do lose some
flexibility for dealing with difficult sam-
ples, but 80% of the time the desktop
meets your needs.” He explained that in
the other 20% of cases, a desktop SEM
is ineffective “usually due to the need

In crystalline silicon PV (photo-
voltaic) solar cells, desktop
SEMs can reveal variances in
the mono- or multicrystalline
structure, which affect cell qual-
ity, as well as over-etching,
which can cause capacity loss.
Courtesy of Phenom-World.

for much higher magnifications, larger
samples, wet samples, or where elemen-
tal analysis is required.”

But by focusing on the most preva-
lent uses and giving up a little flexibility,
customers can gain a machine that fills
the majority of their needs and is much
simpler to operate than a typical large
SEM. Although a few desktop SEMs are
placed on the factory floor, they are
used mostly in research and failure anal-
ysis labs where there’s not a lot of space,
and where they can be
moved around easily.

In wafer inspection,
desktop SEMs can only
look at pieces of wafers
due to the sample
chamber’s small size,
usually 1 to 2 in. in di-
ameter, said McFarland.
“For PCBs, you’d prob-
ably do a cross-section
and look for a noncon-
tinuous layer, for exam-
ple, where there could
be a short,” he said.

Only some technol-
ogies in desktop SEMs
will likely contribute to
even smaller footprints
in the future, but their
capabilities will con-
tinue to improve, said McFarland. “For
example, the navigation camera at the
front end of the Phenom will get a lot
better and smaller, so we may end up
with a combination optical/SEM in-
spection device,” he said. Vacuum
technologies are improving but the me-
chanics and electronics involved will
only shrink slightly in the near future.
“Most likely, we will keep the Phenom
at the same footprint while we increase
its software capabilities and make it
even faster, rather than trying to add ca-
pabilities from the big SEMs.” T&MW

To read past “Tech Trends” columns, go to
www.tmworld.com/techtrends.
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ANN R. THRYFT

athryft@earthlink.net

Capture board supports

HD, SD video

The Orion HD video-capture
board from Matrox Imaging sup-
ports standard and high-defini-
tion video inputs and outputs in-

cluding 1080p/60.
It captures data
from two indepen-
dent digital or ana-
log HD video

e

sources, even in different formats,
and can output them on the
desktop or a separate monitor.
The board can also switch be-
tween signals of different types
on each path. www.matrox.com.

Vision software gains

color-matching tools

Microscan’s 4.1 release of its
Visionscape software adds color-
matching and color-segmenta-
tion tools to the package, which
provides a graphical program-
ming environment for use on PCs
and smart cameras. The vision
software also allows the creation
of user interfaces through VB.net
and C#, and it supports GigE

cameras. www.microscan.com.

Software adds
processing support

Dalsa has added two platforms
to its Sapera Essential vision soft-
ware, which bundles image ac-
quisition and control with image-
processing tools. Sapera Nitrous
lets the functions in Essential
leverage the acceleration pro-
vided by graphics processing
units and multicore processors.
Sapera Architect Plus provides
an environment for prototyping
and modeling imaging tools to
speed algorithm development.

www.dalsa.com/mv.
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EEE AUTOTESTCON 2010

45 years of Support Innovation -
Moving Forward at the Speed of Ligﬁ%f '

A utotestcon is the largest conference focused on support systems
for military and aerospace systems, and is sponsored annually by
the Institute of Electrical and Electronics Engineers (IEEE). Our
conference theme, "45 Years of Support Innovation — Moving
Forward at the Speed of Light", reflects that 2010 marks the 45th
year of AUTOTESTCON and how our technical program is focused
on the future of automatic test, diagnostics, and prognostics.
Attendees & exhibitors represent a supplier base of prime
contractors and subcontractors as well as a customer base from
virtually all of the DOD and allied countries. The Technical Program
will feature 100 carefully selected papers and panel presentations
addressing the latest innovations in software and diagnostics,
instruments, management, systems and logistics.

IEEE AUTOTESTCON 2010 conference will be held September 13-16,
2010 at the Orlando World Center Resort, the largest Marriott facility
in the world on over 200 acres. Discover an extraordinary Orlando resort
at the spectacular Orlando World Center Resort & Convention Center.
Enjoy a luxurious golf and spa resort in Orlando, Florida that includes 18
challenging holes of championship golf, six swimming pools with 106’-foot
waterslide and pool side activities, award winning restaurants, and full-
service spa. Escape to this Orlando resort near Disney World (just 1.5
miles) and only minutes from Sea World Orlando, Universal Studios, and
Discovery Cove.

-I-he AUTOTESTCON 2010 golf tournament will be held at the top rated
Shingle Creek Golf Club, featuring an 18 hole, 7,228 yard championship
golf course designed by the legendary David Harman. The tournament will
be a 4-man scramble with many awards and door prizes. Make your
plans for a great day of golf including breakfast and a BBQ lunch.

U niversal Studios Gala. Come join us at the New York Street
Party at Universal Studios for a very special evening. You will be
entertained by rides and attractions including the Hollywood Rip Ride
Rockit®™™ with audio and special-effects engineering, sophisticated,
on- and off-board video and one-of-a-kind guest personalization to
create a roller-coaster experience unlike any other, The Revenge of
the Mummy® to experience the Mummy’s curse on this indoor roller
coaster, and TWISTER...Ride It Out® to feel the full force of nature as

this attraction rips a scene right out of the movies! Relax and see the
ORLANDO \RAEISOORRILD CENTER Blues Brothers Show and have fun playing video games in the

Arcade.

Mark your calendar now and join us at AUTOTESTCON 2010 in Orlando, Florida!
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Complexity demands a new
engineering mindset

Engineering education is a great example of a complex system that must

be transformed.

echatronic system design involves integration. From
M the very start of the design process, engineers com-
bine a physical system with sensors, actuators, com-
puter control, and human interfaces to give the system some
intelligence and decision-making capability.

At its very heart, system complexity is synonymous with
power. This power can be good or bad. If the complexity in
any system is not tamed, the consequences can be devastating.
We have witnessed some of the consequences of untamed
complexity in the Chernobyl nuclear plant accident in 1986,
the recent world financial meltdown, and now the oil spill in
the Gulf of Mexico. All are examples of systems of unimagi-
nable complexity—intended or not—that were left unman-
aged without common-sense, human-centered checks and
balances, resulting in catastrophes of immense scope.

In a complex system, learning how all the pieces—constant
and variable—interact
gives a depth of’
understanding that
averts catastrophe.

There are two

That is what is meant main imped.iments
by human-centered to en g Ineerin g

design: understanding e d uca tion re form .

the interfaces among

technology, people,

communities, governments, and nature. Understanding the
interfaces is what makes complexity manageable.

All complex systems have, as a foundation, fundamental
principles that cannot be ignored. Yet, complex systems also
need flexibility from the engineering perspective so the prob-
lems that will inevitably arise can be addressed. Clearly, the
typical discipline-specific engineer is not well-equipped to
manage such complexity; not even an engineer with multidis-
ciplinary engineering breadth can do an effective job.

Complexity demands an engineering skill set with technol-
ogy depth and also nontechnical breadth—specifically, human-
centered design expertise capable of managing complexity.
This concept received wide acceptance at the IBM/IEEE Con-
ference on Transforming Engineering Education, held April
6—9 in Dublin. Jim Spohrer, director of IBM University Pro-
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grams, saw human-centered design
expertise as essential to IBM’s focus
on service activities worldwide,
because every product has a service
associated with it. The questions
that arose at this conference were:
“Why are these engineers not
being created?” and “How do we
ensure that they will be?”

The urgent problems society
faces are multidisciplinary in nature,
complex, and ever-changing. Engi-
neering graduates need to be able to
adapt and apply technology that is
human-centered, desirable, feasible,
viable, sustainable, usable, and man-
ageable. Incoming students need to
experience a culture change. They
need to transform from the world
of memorizing, test-taking, and
focusing on grades, to the world of critical-thinking problem
solving, turning easily accessible information into insight and
understanding, and taking responsibility to become an engineer.

So, if we all know what should happen in engineering edu-
cation, why is it not happening?

As I see it, there are two main impediments to engineering
education reform. First, the silo structure in a typical engi-
neering college does not foster reform. Engineering depart-
ments typically don’t collaborate or interact in a multidisci-
plinary way and fail to realize that doing so would enhance,
not diminish, what they do. Second, there is a failure of fac-
ulty to get out of their comfort zone, become involved in
real-world problem solving, and respond to the challenges of
teaching multidisciplinary engineering problem solving in a
discovery learning mode, as opposed to a lecture mode.

Knowledge needs to be unbundled and rebundled in engi-
neering education to give it balance between theory and prac-
tice and relevance to the solution of the multidisciplinary prob-
lems society faces. Engineering education done in this manner
can mitigate catastrophe! T&MW

Kevin C. Craig, PhD,
is the Robert C.
Greenheck chair in engi-
neering design and a
professor of mechanical
engineering, College of
Engineering, Marquette
University.

For more mechatronics

news, visit:
mechatronicszone.com.
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RF/MICROWAVE TEST

Gore study contrasts VNAs and TDRs

W.L. Gore has released the results of a
study in which its engineers compared the
measurement uncertainty of VINAs (vec-
tor network analyzers) and TDRs (time-
domain reflectometers)—two instruments
able to analyze time or frequency domain
data to accelerate product-development
cycles. The goal of the study was to deter-
mine whether the instruments possess
similar levels of measurement precision.
Using a variety of cable assemblies
with a range of insertion loss and
VSWR (voltage standing-wave ratio)
characteristics, the engineers initially
tested six cable assemblies in controlled
conditions on each instrument. Next,
they evaluated the instruments’ mea-
surement uncertainty in the best-case
scenario with the highest-performing
assembly. Then, to ensure TDR/VNA
test parity, they evaluated the VINA us-
ing both one-port s, reflection and the

FIBER-OPTICS TEST

o Y

A recent study compared the measure-

ment uncertainty of VNAs and TDRs.
Courtesy of W.L. Gore.

more traditional two-port s,, transmis-
sion method.

Among the study’s findings: “In both
the TDR and VNA, instrument-related
measurement uncertainty was found to
be dependent upon the device under
test’s VSWR and insertion loss. The
median measurement uncertainty for the

VNA was found to be an order of mag-
nitude below that of the TDR....” In
addition, “TDR instrument-related un-
certainty accounted for 61 percent of the
total measurement uncertainty. VINA
instrument-related uncertainty made up
22 percent of the total uncertainty.”

Said Paul Pino, the company’s North
American product engineer for test and
measurement, “Because precision is cru-
cial in this industry, understanding the
accuracy of an instrument is essential.
Although our study indicated that one
platform operated with significantly
lower measurement uncertainty than the
other, the important learning from this
study is that both instruments are formi-
dable tools, with each having its own
strengths and weaknesses.”

You can download the complete 18-
page study at gore.com/measurement.

Rick Nelson, Editor in Chief

Transistor laser could change communications

Since their inception in 1947, transistors
have been three-terminal devices with
electrical inputs and electrical outputs.
Researchers at the University of Illinois
at Urbana-Champaign have changed
that. A team headed by professors Mil-
ton Feng and Nick Holonyak, Jr., has
developed a transistor that emits light—
enough to send data over fiber-optic
links and across silicon wafers.

Typical transistors emit a small num-
ber of photons, but not enough to be
useful. The transistor laser adds a quan-
tum well in the transistor’s base struc-
ture, the P region of an NPN transistor.
Tests have shown that the quantum well
boosts optical signal intensity as much as
40 times.

The researchers fabricated and charac-
terized several hundred transistor lasers.
From their results, they developed cir-
cuit models of the device’s performance.
Tests involved using a photodetector to

receive the optical sig-
nal, from which the re-

Quantum well

At first glance, the
c transistor laser appears

searchers measured B to defy Kirchhoff’s cur-
three-port S-parameters rent law, which states
(311> S125 Sa1s S22s S31» and Emitted light E that the charge that en-

s3,) with an Agilent
Technologies N5230
parametric network an-
alyzer. (The s,3, s,3, and
$33 parameters were not
used.) The DC and S-
parameter measurements let the re-
searchers obtain values for the device’s
I-1V and L-I characteristics as well as re-
sistance, capacitance, and inductance of
the device’s junctions (Ref. 1). They also
measured eye diagrams at data rates up
to 13 Gbps with an Agilent 86100A
sampling oscilloscope using a 27 pseudo-
random bit sequence data stream. From
the models, the researchers have demon-
strated the performance of the transistor
lasers at data rates up to 40 Gbps.

TEST & MEASUREMENT WORLD www.tmworld.com

The three-port transistor laser
emits photons from its base that
are strong enough for use as
data-communications signals.

ters a node must exit it
(charge conservation).
In a typical transistor,
Teyvrrrer Ipase +
Icorrecror, but with
the transistor laser, the
equation needs an additional term for
energy conservation, Igy,,, which rep-
resents an additional base-charging cur-
rent for photon continuity and energy
conservation.

Martin Rowe, Senior Technical Editor
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Find vibrations in defective rotating parts

Data-acquisition systems need signal conditioning to prevent unwanted signals from masking important data.

By Jim Axelson, Bauer Controls

dentifying gear, shaft, or bearing quality
problems in rotating systems such as au-

Signal with noise

/

Filtered

| \_/ signal

tomobile transmissions typically requires
laser vibrometers, microphones, or acceler-

A/

ometers. During a test, these sensors pro-
duce analog signals that can represent de-
fects as the mechanical system rotates. Each
rotating part transfers energy, or vibrates, at
a frequency associated with its rotating

speed and its physical characteristics. The
Accelerometer,

\g

number of teeth, number of vanes on a
pump, bearing dimensions, and gear-set
design all contribute to the vibration char-
acteristics of the rotating component.

Defective components produce a set of
energies, or vibrations, different from those generated by good
parts. Some of these defects appear at certain speed and torque
conditions only. Thus, tests are performed while the speed or
torque is ramped very quickly, typically from several hundred
rpms to several thousand rpms within a few seconds, through-
out the assembly’s operating range.

To eliminate measurement errors, you must collect and ana-
lyze data in a way that eliminates errors by aliasing, which
produces distortion and unwanted frequency components. To
remove aliasing, the signal needs filtering to reduce its band-
width to a frequency range lower than the Nyquist frequency,
which is defined as one-half the data-acquisition sampling rate.

You can overcome this problem by using a position-based
data-acquisition system with a low-pass anti-aliasing filter.
Figure 1 shows the measurement system. The accelerometer
signal consists of frequency components that contain low fre-
quencies and other irrelevant content
(two sine waves in the upper left box).
The system uses an Alligator Technolo-
gies anti-aliasing filter, a National In-
struments data-acquisition card, and a
National Instruments FPGA (field-pro-
grammable gate array) card. The filter
dynamically adjusts its cutoff frequency
as the transmission’s rotational speed

changes under software control.

fw’%‘% speed

Transmission under test

| Low-pass filter

l Input

Accelerometer r oot o o
signal conditionin cutorF ata-acquisition
9 ° x100 | JHULHLTTL card bue
Trigger
FENCODER X1 OO FSAMPLE
JUUUULTTL FPGA TTL

Input

gear

Figure 1. A low-pass filter removes noise
from an accelerometer’s signal before a
data-acquisition card digitizes the signal.

width, keeping it below the Nyquist frequency. The filtered
signal goes to a National Instruments’ analog input card (box in
the upper right). As the speed of the system changes, the pass
bandwidth changes dynamically, eliminating data distortion.

After filtering and digitizing the signal, the system converts
the data from the raw time-based domain into the frequency
domain through FFTs (fast Fourier transforms). The FFT
shows the energy generated by the gears, bearings, and shafts
making up the physical system. Because the speed is known,
the software can divide all the frequencies of the FFTs by the
speed, which converts frequency to “order.” Order is the
number of times a vibration is produced per revolution of the
tracking shaft. The equation is:

Order = Frequency / Speed

where Speed is revolutions/s.

The spectral plot of order will be the
same regardless of rotation speed. For
example, a rotating 60-tooth gear will
always produce a 60th order vibration.
In Figure 1, each trigger pulse initiates a
signal sample.

Figure 2 shows the rotational speed
(vertical scale) and the order (horizon-
tal scale). At each speed interval, say
every 50 rpm, the system calculates an
FFT. It then produces an intensity plot

The speed signal—a TTL-level pulse
train—passes through the FPGA that "’

oo =B Bl Bl

L
S5 e, 50058 UL 081 Mg |

consisting of overlaid FFT “slices”

multiplies the signal’s frequency by 100
so it can become the input to the pro-
grammable low-pass filter. The filter
limits the accelerometer signal’s band-
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Figure 2. This plot shows the intensity of
the energy relative to rotational speed
and order. courtesy of Bauer Controls.

much in the way oscilloscopes use
color to differentiate the frequency in
which time-domain waveforms occur.
You can also view the FFTs individu-
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Figure 3. Peaks in the white areas indicate failed parts.

ally in a waterfall plot. The plot also
produces a “slice” for each rotational
speed. Seen from a speed perspective, a
speed slice shows the energy of each
order at that speed. Seen from the or-
der perspective, an order slice shows
the speed at which the energy for that
order is the greatest. Each physical
component (gear, shaft, or bearing)
correlates to a unique order slice.

By analyzing the data, the system
can identify components that produce
abnormal energy levels, which signify
defects. A test engineer evaluates the
data to find the condition where the
energy or vibration is most pro-
nounced. The production test is opti-
mized by varying the speed and torque
around the condition that produces the
most vibrations. Figure 3 shows the
frequency peaks that correspond to
problem parts.

Because the amplitude of the slices
may vary only slightly from one UUT
(unit under test) to another, we use tem-
plates to differentiate between good and
defective assemblies. The template shape
and limits are statistically created from a
sampling of known-good assemblies.

For speed slices, we developed tests
of the energy content at orders corre-

Do you have a test or design
idea you’d like to share?
Publish it here, and receive $150.
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Figure 4. This part failed because the accelerometer signal

at just over 700 rpm is too high.

sponding to the physical components
within the assembly. We established
combinations of statistically based limits
and fixed limits to measure quality. Vi-
olation of a limit easily distinguishes the
good assembly from the bad. In Figure
3, all of the part’s energy is within the
upper limit, thus all the test bands re-
main green.

The test setup also uses this method to
test order slices. Figure 4 shows the order
for a gear mesh from a rejected assembly.
You can easily recognize at which speed
the noise level exceeded the limit com-
pared to the good assemblies. The difter-
ences between assemblies might be slight,
but the templates accurately separate
normal from abnormal assemblies. T&MW
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ON THE ROAD

MEDICAL TEST

To develop
its “human
interactive”

robotic devices,

Kinea Design
relies on

an eclectic
array of tests
that include
conventional
electronic
instruments,
homegrown
solutions,
and “human-
in-the-loop”
techniques.
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Testing Rx for

MEDICAL
MECHATRONICS

BY LAWRENCE D. MALONEY, CONTRIBUTING EDITOR

VANSTON, IL.—When your task is to design innovative devices that will help a
person regain movement after a stroke or will help prevent injury from back-
breaking labor, there are no application notes to steer you through the test
process. The multidisciplinary team of R&D engineers at Kinea Design ad-
dress such design challenges as part of their daily workload. The engineers, who
specialize in what they call “human interactive mechatronics,” must be as creative
in designing test setups as they are in blending the sensors, actuators, software,
and control systems that form the heart of their motion-oriented inventions.

To ensure the R&D team has the necessary skills, Kinea hires versatile
engineers who are as comfortable with electronics and control systems as
they are with mechanical design and computing tools like Matlab, Sim-
ulink, and LabWindows/CVI.

“We look for engineers who can integrate technologies and deal
with tough systems problems,” said Ed Colgate, a PhD mechanical
engineer who founded the company in 2003, along with Mi-
chael Peshkin, the president of the company as well as a PhD
mechanical engineer, and David Brown, a PhD and a physical
therapist. All three are professors at Northwestern Univer-
sity, just a few blocks from Kinea’s design lab.

The skills Colgate described have spawned the cre-
ation of new test and measurement devices, both for
use by patients and for development of inventions
ranging from advanced prosthetics and rehabilita-
tion equipment to a “HookAssist” that removes
much of the burden of handling beef carcasses
in meat-processing plants (see “On TM-
World.com,” p. 33).

Where robots meet people

“In our assist systems, the robot pro-
vides assistance, but it is always the
person, not the robot, who initi-
ates and controls the move-
ment,” explained Peshkin, who

TEST & MEASUREMENT WORLD
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MEDICAL TEST

also co-founded an earlier company
called Cobotics that specialized in hoists,
arms, and other assistive devices for as-
sembly-line workers.

Peshkin called Kinea’s “KineAssist”
system a prime example of this robot-
human interface. Targeted for rehabili-
tation of stroke victims, the device par-
tially supports the upper-body of patients
and protects against falls, freeing the
physical therapist to focus on walking
and balance training.

KineAssist’s chief components include
pelvic and torso harnesses, trunk- and
pelvic-support mechanisms, and a
wheeled base that allows a patient to turn
and to move laterally, forward, and back-
ward (Figure 1). The patient’s intent for
motion is detected by potentiometers
and force sensors integrated into the pel-
vic-support structure. Control algorithms
move the motorized base in response to
the patient’s own forces and motions.

In addition, the pelvic-support struc-
ture provides a vertical force of up to

150 1bs to “unweight” the patient. It al-
lows the walking patient to bend for-
ward, but includes a Safety Zone feature
that provides compliant constraint to
protect against falls.

“The biggest challenge was the open-
ended nature of the project, as we
worked to define the requirements of
the design,” said Julio Santos-Munné,
Kinea’s director of operations.

Kinea engineers spent many weeks
observing therapists at work in clinical
settings, including the prestigious Re-
habilitation Institute of Chicago (RIC).
During those visits, Santos-Munné and
controls engineer Alex Makhlin worked
closely with physical therapist Ela
Lewis, also a member of the develop-
ment team.

“It was clear that the therapists did
not want robotic technology that would
interfere with their hands-on work,”
said David Brown. “Instead, they wanted
an intuitive robot that would enhance
their skills, ease the patient’s fears of fall-

User
interface

Pelvic mechanism

Electronic
enclosures

Omnidirectional
wheels

(inside)

Qutriggers

/Z column

controller

Torso

Torso
vest

Pelvic
harness

FIGURE 1. In the KineAssist system, control algorithms move the motorized base
in response to the patient’s own forces and motions. courtesy of Kinea Design.
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ing, and allow for more challenging
therapy work.”

To test the device, the team made ex-
tensive use of finite element analysis
(Figure 2) to ensure the structural in-
tegrity of major components, such as the
pelvic mechanism and mobile frame,
which were designed with SolidWorks’
3-D modeling software.

Makhlin also used The MathWork’s
Matlab software for data analysis and dy-
namic simulation of certain subsystems,
especially the kinematics of the wheels
and mobile outrigger. Matlab analyzed
signals that came from various sources
within the system’s embedded com-
puter, including optical encoders inte-
grated with the motors, potentiometers
at structural joints, and customized load
cells placed throughout the system’s five
axes to sense user intent.

“The Matlab analysis helped us cali-
brate the sensors and examine the sys-
tem’s dynamic response,” said Makhlin,
a mechanical engineer whose master’s
degree is in control engineering. Other
software on the embedded processor al-
lowed him to run frequency response
analysis and Bode plots, also displayed in
Matlab. In addition, Makhlin used Mat-
lab’s System ID tool to construct models
of the pelvic and torso subsystems,
which helped determine stability mar-
gins in the design.

Kinea engineers also stress the impor-
tance of “human-in-the-loop” testing,
where patients or the engineers them-
selves evaluate prototypes of the device.
“On the KineAssist, I would strap myself
into the device to see how well it per-
formed, then maneuver it to my desk to
make changes in control algorithms in
real time,” recalled Makhlin.

Among other examples of “human-
in-the-loop” feedback, Brown noted
that researchers did EMG (electromyo-
gram) tests to determine a patient’s mus-
cle activity both in traditional therapy
and while using the KineAssist. And to
help determine the therapy activity most
needed in an assist device, a special lab
equipped with eight video cameras was
set up at the RIC. There, patients per-
formed functional tasks both with and
without KineAssist on a 5-m walkway,
and EVaRT software from Motion
Analysis was used to reconstruct body-
segment motions for analysis. Result:

www.tmworld.com TEST & MEASUREMENT WORLD



Walking and balance activities
were determined to be the
greatest needs for the KineAs-
sist technology.

Value of virtual
instruments

The KineAssist project also
led Makhlin to develop a vir-
tual instrument called EKG
that has served the Kinea team
on several mechatronics proj-
ects. “Just as a medical EKG
allows the doctor to study the
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controls software via an Eth-
ernet connection. From a list
on the display, the user
chooses a signal to visualize,
such as that of a force sensor,
and EKG plots the corre-
sponding signal (Figure 3).
“There is no limitation on
the number of channels you
can graph, and you can gather
as much data as you like,” said
Makhlin. “For example, I
might want to look at a signal
from a potentiometer as well as

electrical activity of the heart,
I needed a tool that would
allow me to probe the whole
range of signals coming into
the control system from a
complex array of sensors and actuators,”
Makhlin explained.

The software-based tool comprises
two segments. One resides on the em-
bedded system and is written in C++
and runs on QNX. The other runs on
an external laptop or desktop and is writ-

FIGURE 2. The Kinea team made extensive use of finite ele-
ment analysis software to ensure the structural integrity of
major components in the KineAssist device. courtesy of kinea Design.

ten in Java. Engineers can run EKG
without modification on Windows,
Linux, and Unix. One researcher at RIC
even uses it on a Mac.

EKG, which has a graphical user in-
terface that shows real-time signal
plots, communicates with the device’s

a command signal to an actua-
tor to analyze the velocity and
position that I am asking an ac-
tuator to maintain.”

Makhlin added that EKG is
a great tool for looking at the dynami-
cally changing variables within an em-
bedded control system. If the variables
become too numerous, he collects the
data and exports it to Matlab for analysis.
What’s more, the tool is easy to learn
and has been used extensively by physi-
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MEDICAL TEST

cal therapists to collect data
from the KineAssist while
working with patients.

“EKG is a fundamental tool
that I can’t imagine not hav-
ing,” said Makhlin. “I use it all
the time for development and
debugging control systems.”

Helping to revolutionize
prosthetics
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ety of testing and verification
tasks, such as calibrating load
cells, checking the closed-
loop response of custom ac-
tuators, and serving as a CAN
bus master during hardware
development. It can also in-
terface with a variety of sen-
sors and has a long list of in-
terfaces, including:

* 16 analog inputs with 12-

While developing its own
mechatronics projects, Kinea
also has been an active partici-
pant in what many experts con-
sider to be the most sophisti-
cated prosthetics design project
ever attempted. Sponsored by DARPA
(Detense Advanced Research Projects
Agency) and involving more than 30
partners from industry, academia, and
government, the $60 million Revolu-
tionizing Prosthetics 2009 project sought
to design a bionic limb that closely re-
sembled the look, feel, and movement
of a human arm and hand.

Kinea has worked on several phases
of the project, including an earlier
Revolutionizing Prosthetics 2007 proj-
ect, and has designed innovative devices
that include:
 miniature fingertip sensors and haptic
devices that deliver a variety of touch
sensations to an amputee (Figure 4a),

* a sophisticated “cobot” assembly fea-
turing CVTs (continuously variable
transmissions) to actuate motion in the
wrist and fingers of a prosthetic hand
(Figure 4b), and

* a motorized finger and palm assembly
featuring a differential linkage and cy-
cloidal drive system.

For these designs, the Kinea team in-
vented new test equipment and devised
a litany of homegrown test solutions.
These range from mechanical fixtures
with load cells for measuring force and
flexure on prosthetic fingers to elaborate
computer-controlled testbeds that dem-
onstrate the viability of complex electro-
mechanical systems. Time and again, the
team relied on feedback from amputees
who used the devices—the all important
“human-in-the-loop” dimension.

Take, for instance, the work Kinea
did on haptic interfaces in the early
phase of the DARPA project. These
systems basically consist of a fingertip
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FIGURE 3. Using its homegrown “EKG” virtual instrument,
Kinea engineers can probe the whole range of signals com-
ing into a mechatronics control system from an array of
sensors and actuators. courtesy of Kinea Design.

sensor on the prosthetic hand, a haptic
tactor placed on the amputee’s chest,
and an embedded control system to
translate signals from the fingertip sen-
sor to recreate the sensation of touch at
the haptic tactor.

For this technology to make the most
impact, a person must first undergo tar-
geted reinnervation surgery, pioneered
by Dr. Todd Kuiken of RIC. In this
procedure, a surgeon reroutes nerves
from the residual limb of the amputee to
the pectoral muscles both to control a
hand prosthesis and to receive tactile
sensations from it.

The most advanced fingertip sensors
that Kinea designed for DARPA pro-
vided several different sensations to the
amputee: contact, pressure, vibration,
temperature, shear force, and four dis-
crete points of contact. The engineers
performed a whole battery of tests to
validate each of these sensations and used
LabWindows/CVI to create the GUI
for displaying the results, such as force or
heat flux.

“Our test setups for the haptic interface
also involved a lot of human-in-the-loop
work,” recalled Santos-Munné, “and it
was amazing to see the patient’s reaction
to touching different surfaces, like ribbon
cable, Teflon, or sand paper.”

Answers from the “Greenbox”

To test the tactor system, Makhlin de-
veloped a special piece of test hardware
he calls the “Greenbox,” which has since
been used on many Kinea projects (Fig-
ure 5). Running on the QNX real-time
operating system on software developed
in C++, the instrument performs a vari-

bit resolution,

* 16 digital I7O channels
(source sink approximately
20 mA),

* cight analog output chan-
nels with 16-bit resolution,

* six quadrature encoder channels,

* six differential amplifiers (with a gain
of up to 1000X),

* two linear DC motor amplifiers (peak
current of 2 A), and

» four ports: RS-232, RS-422/485,
CAN bus, and Ethernet.

“I developed the Greenbox originally
to serve as a controller/test system for the
tactor,” said Makhlin, “but I had a hunch
that it would be useful elsewhere, because
we use a lot of the same hardware in
many of our mechatronics systems, such
as an embedded CPU, digital/analog I/0O,

FIGURE 4. For DARPA’s Revolutionizing
Prosthetics project, Kinea developed
several devices including (a) tactors as
well as fingertip sensors to deliver a
variety of touch sensations to ampu-
tees and (b) a “cobot” assembly with
15 continuously variable transmissions
that actuate motion in the fingers and
wrist of a prosthesis. courtesy of kinea Design.
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strain-gage amplifiers, signal conditioning
for potentiometers, and CAN boards.”

The device’s wide array of I/0 lets it
port to a variety of electronic modules,
and its onboard x86 computer allows it
to run the EKG tool. “If I am working
on a microcontroller project, I can inter-
face the microcontroller board to the
Greenbox and then stream the data
through the EKG,” noted Makhlin.

The Greenbox comes into play often
in tactor testing. For example, one test
measures the closed-loop frequency re-
sponse of the tactor while its sensored
tip presses against a silicone pad. The
Greenbox sends sinusoidal commands to
the tactor to measure frequency re-
sponse, and it sends two types of pulse
commands for measuring tapping re-
sponse. Later, data from the test can be
exported to Matlab for analysis.

In other instances, Makhlin uses the
Greenbox in combination with a control-
ler and digital force gauge to verify a num-
ber of functions, including proper calibra-
tion of the tactor’s load cells, control of

FIGURE 5. To test the tactor system, controls engineer Alex Makhlin developed a
special piece of test hardware he calls the “Greenbox.” Running on the QNX real-
time operating system, the Greenbox test instrument calibrates load cells,
checks the closed-loop response of custom actuators, and serves as a CAN bus
master during hardware development.
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the tactor itself, and proper operation of’
the position sensors integrated with the
tactor’s miniature DC brushless motors.

Testbed for credibility
Kinea’s creativity in testing also played a
big role in expanding its involvement
with the Revolutionizing Prosthetics
2009 project, particularly in its proposal
to develop the cobot assembly. Located
in the forearm area and attached to a
prosthetic hand, the 2-1b cobot contains
a customized 40-W brushless motor, a
single drive shaft, and 15 CVTs that ac-
tivate 15 high-strength fibers. In effect,
the fibers serve as tendons for moving
the prosthetic hand and wrist.

“Cobots have basically one source of
power, but multiple transmissions that

Not all of Kinea Design’s inventions are robot-related.
For example, the company has developed a special-

can tap that power for multiple degrees
of freedom for your robot,” explained
Kinea’s Eric Faulring, the project’s lead
mechanical engineer. “So, you save on
weight and space.”

Sounds impressive, but would the
concept really work? For a crucial meet-
ing with DARPA and the prime systems
integrator, the Johns Hopkins Univer-
sity Applied Physics Lab (APL), Faulring
developed in six weeks a three-degrees-
of-freedom testbed to demonstrate the
concept (Figure 6).

The testbed consisted of the main
40-W motor, the drive shaft, and three
spherical CVTs needed to move a single
prosthetic finger. Each transmission had
a miniature motor to adjust the trans-
mission ratio, a potentiometer, a gear

reducer, a tiny spool for pulling a finger
tendon, and an encoder to measure that
pulling action. The output in this test-
bed was the finger pushing against a
force sensor.

To control the demonstration, Faul-
ring designed a “black box” electronics
testbed that included a computer run-
ning on the QNX operating system
with control code written in C, data-
acquisition boards, and brushless DC
motor amplifiers for the main drive and
for the smaller motors that adjust the
transmission ratios. Finally, the testbed
had two Kinea-designed boards, one
for conditioning and filtering signals
from the potentiometer, and the other
for conditioning and amplifying strain-
gage channels.

sensor integrated with an ET| potentiometer. The
sensors connect to the system electronics, which

purpose medical instrument called the QMAD (Quanti-
tative Motor Assessment Device).

Designed in collaboration with Dr. Robert Grossman,
chairman of the Department of Neurosurgery at Meth-
odist Hospital in Houston, the portable device can mea-
sure muscle activity in patients with conditions ranging
from stroke and spinal-cord injury to multiple sclerosis
and related diseases.

The nature of muscle-strength
recovery after a spinal-cord injury,
for instance, demands a strength-
testing apparatus that can assess the
entire range of forces that a muscle
might generate as it gradually recov-
ers neural innervation. “Because
QMAD can measure minute force
outputs, physicians are better able
to determine whether surgical or
pharmacological interventions are

include conditioning modules, an interface box, a
data-acquisition card, and a laptop computer for pro-
cessing and display. The Kinea engineers used Lab-
Windows/CVI to develop the user interface and to
manage acquired data.

“The idea was to design a compact, easy-to-operate
system, featuring off-the-shelf components,” said
Kinea controls engineer Alex Makhlin.

“One of the beauties of the sys-
tem,” added Brown, “is that it
gives the patient immediate feed-
back. The therapist selects flexion/
extension targets and asks the
patient to generate as much torque
as possible, and the computer dis-
plays colored bars showing prog-
ress toward that goal.”

The device records not only the
position of the joint during flexing

having a positive impact on muscle
strength and motion recovery,” said
physical therapist David Brown, one

By measuring minute force outputs, QWAD
helps physicians determine whether surgi-
cal or pharmacological interventions are
helping a patient regain muscle strength

but also the trace or path of the
torque, which gives clinicians
information on how quickly a

of Kinea's founders.

The QMAD system consists of a
computer, data-acquisition and signal-processing elec-
tronics, and a mechanical structure to accommodate the
limb to be measured. The configuration shown in the
figure performs isometric measurements of elbow
torque during flexion and extension, effectively measur-
ing contractions of biceps and triceps.

During a procedure, the patient is harnessed into a
brace-like structure equipped with an Omega torque
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and motion. Courtesy of kinea Design.

patient can apply muscle force
and how long he or she can main-
tain it. The QMAD system is also designed to accom-
modate different joints, such as fingers, wrist, elbow,
knee, and ankle.

QMAD replaces much larger systems or uncomfort-
able handheld devices with integrated force transduc-
ers. In the latter case, a clinician must press down hard
on a target muscle, while the patient tries to apply an
opposing force.—Lawrence D. Maloney
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FIGURE 6. Kinea engineer Eric Faulring
developed a three-degrees-of-free-
dom testbed to demonstrate how the
cobot’s continuously variable trans-
mission actuates a prosthetic finger.

Courtesy of Kinea Design.

During the demonstration, Faulring
used the EKG to visualize force signals
and position signals from the testbed’s
control system, displaying them on a
laptop’s GUI. “No one in the program
was familiar with a spherical CVT, and
people didn’t believe it would work,”
recalled Santos-Munné. “But this suc-
cessful demo gave project leaders confi-
dence in our team and its concepts.”

Engineering and testing
refinements

Not only did Kinea get the go-ahead to
complete the full cobot design, but the
company moved on to tackle additional
design concepts for DARPA. For ex-
ample, the final Revolutionizing Pros-
thetics 2009 design included not only
Kinea’s fingertip sensors but also its
modular one-motor finger, actuated by a
cycloidal gear box to curl in a natural
motion around an object. In addition,
Kinea’s palm module, designed and
tested to withstand a fall, serves as the
principal electromechanical interface and
enclosure for all the electronic and me-
chanical components connecting the
prosthetic hand and wrist.

Integrating its design with those of
other companies under APL’s direction
also enhanced Kinea’s expertise with such
prime test tools as Matlab and Simulink.
“Simulink is wonderful for laying out your
control system and getting the data acqui-
sition set up,” explained Faulring. “Then,
when you want to exercise your model,
such as running a motor at different speeds
or loads, it is easy to take Matlab and write
an M-file script to do that. It is also easy

for the Simulink framework to set up pa-
rameters in your code that you can change
in real time. And you don’t need a GUL
It’s easy to make tunable parameters on
the fly while you are doing debugging.”

Moving forward, Faulring and the rest
of the Kinea team will have plenty of
opportunity to use such tools. Kinea ex-
pects to be involved in a new DARPA
contract to refine some of technologies
pioneered in Revolutionizing Prosthet-
ics 2009. The company also has received
another DARPA contract to develop a
robotic haptic hand to grasp and manip-
ulate objects for potential use in hazard-
ous environments, such as explosive or-
dinance disposal.

Kinea president Michael Peshkin
foresees plenty of opportunity for human
interactive mechatronics in applications
ranging from academic research to in-
dustrial equipment to assistive devices
for surgery. “Traditionally, people have
viewed the robot as something to steer
clear of,” he explained. “What is new
here is that humans and robots are work-
ing together hand in claw.” T&MW

TMWorid.com

}To learn about some of Kinea
Design’s mechatronics projects
outside the medical field, read
“From meat to fish” in the online
version of this article. The story
describes a power-assist device
that takes some of the heavy lifting
out of processing beef carcasses,
relieving the burden on workers

who debone meat

in processing
plants. It also
describes a sensor
targeted for
underwater navi-
gation research;
the 8-in.-long Sen-
sorPod features

m electro-sensing for

‘ mapping and
object avoidance. To demonstrate
the concept, Kinea engineers,
including controls engineer James

Solberg (pictured), designed a

testbed featuring a passive gantry

that suspends the SensorPod in a

tank of water. Also in the online

version: links to short videos on
some of Kinea's projects.

www.tmworld.com/2010_07
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A signal
analyzer and
vector signal
generator
with digital
baseband
interfaces
combine

for testing
wireless
devices and
airborne
radio.

simulation

BY ROLAND MINIHOLD, ROHDE & SCHWARZ

ritical to the quality of communica-

tion between a base-station transmit-

ter and a mobile receiver is the sig-

nal’s propagation channel. As it is
transmitted over the air, the signal is subject to
fading. The signal can be absorbed or reflected
by obstacles such as buildings, mountains, and
trees, and the resulting fading can influence its
amplitude and phase significantly.

Reflection, diffraction, and local scattering
can cause a signal to take multiple paths from
base station to receiver (Figure 1). In a so-
called multipath scenario, several copies of the
same signal arrive at the receiver with different
path lengths at difterent times and with varying
amplitudes and phases. With a moving receiver,
additional challenges occur such as maxima and
minima of signal strength and Doppler shift.

Wireless devices such as mobile phones must
be tested under real-world conditions to guar-
antee their performance. For this purpose, the
ITU (International Telecommunication
Union) has specified fading that simulates di-
verse propagation conditions and also some
special receiving conditions.

But fading is not limited to mobile radio net-
works. Another area where fading is critical is in
military communications systems based on SDRs
(software-defined radios). Such systems use time-
critical complex waveforms that can have ex-
tremely short synchronization sequences.
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Airborne radios are especially subject to ex-
treme conditions. Long distances introduce
considerable delays into the transmitted signals.
Radio waves propagate at the speed of light,
leading to time delays of about 1 ms per 300-
km distance between communicating radios.
Thus, the performance of hopping radio sys-
tems under worst-case conditions needs to be
verified by radio manufacturers so they can op-
timize their designs, and it also must be evalu-
ated by test houses to verify whether a radio
complies with the specification.

By using a vector signal generator with a
fading option in conjunction with a signal ana-
lyzer—both of which are equipped with a digi-
tal baseband interface—you can create repeat-
able, real-world test scenarios in a time-saving
and cost-efficient manner. You can use the
combined instruments to check the perfor-
mance of receivers during development and
acceptance testing in order to uncover areas
that need adjustment prior to costly field tests.

General methods of fading simulation
There are several methods for performing fad-
ing simulation. Normally, the optimum method
is to generate fading within the digital baseband
section of a signal generator that is used to test
a receiver. This method is widely used and is
cost-effective, and it ensures the best perfor-
mance and repeatable signal quality. Another
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FIGURE 1: Signals experience fading during transmission. Obstacles such as build-
ings and mountains reflect or absorb the signals, influencing the signals’ amplitude

and phase.

method operates on an RF-in/RF-out
basis. But stand-alone RF fading simula-
tors that work with this method are ex-
pensive. Plus, the signal quality may be
degraded by the effects of the necessary
multiple conversions from IF to base-
band and vice versa.

For some applications, however, there
is no alternative to RF fading because
the baseband signal is not available. For
example, fading tests performed on ac-
tual transmissions from mobile radio base
stations including signaling require a
simulator for RF fading. The same is
true for military radio links with fre-
quency hopping. In addition, TV signals
and even simple FM signals must be
tested under fading conditions.

For mobile radio testing, the ITU has
specified fading profiles, such as the
channel models for GSM and UMTS/
WCDMA standards. GSM defines three
propagation models: typical urban, hilly
terrain, and rural area. UMTS/
WCDMA channel models are derived
from the ITU channel model for in-
door, pedestrian, and vehicular envi-
ronments. All these channel models
simulate the propagation conditions in
different environments by modeling the
expected impact of the environment.
The ITU channel models are based on a
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tapped delay-line channel model and
differ, for instance, in the number and
distribution of fading paths and delay
spread of the channel. Besides the actual
fading profile, the models require that
the relative movement of the receiver
with respect to the transmitter in the
form of a Doppler frequency shift be
simulated as well.

When a receiver or any of the reflec-
tors in the receiver’s environment are
moving, the receiver’s relative velocity
causes a shift in the frequency of the sig-
nal transmitted along each signal path.
Signals take difterent paths and can have
different Doppler shifts, corresponding
to different rates of change in phase.

I/Q RF signal to
data out Signal M
analyzer
Vector signal -
Baseband| generator | pr gignal
digital in (to receiver
under test)

FIGURE 2: An RF fading simulator using
R&S FSQ and R&S SMU200A instru-
ments composed of a signal analyzer
and a vector signal generator can pro-
vide a real-time bandwidth of 28 MHz.

Setting up an RF fading
simulator

You can build a versatile simulator for
RF fading by combining a signal ana-
lyzer that has a digital baseband interface
with an RF vector signal generator that
has digital baseband inputs and a fading
option. If a suitable signal generator and
signal analyzer are already available in a
lab, this solution is more cost-effective
than investing in a stand-alone RF fad-
ing simulator.

To use this setup, you feed the RF
signal to be faded into the signal analyz-
er’s RF input. The signal analyzer works
as a downconverter and digitizes the sig-
nal’s IF. (The R&S FSQ signal analyzer,
for example, enables a real-time band-
width of up to 28 MHz.) The digital
baseband interface in the signal analyzer
must send a continuous digital data
stream that is compatible with the signal
generator’s digital I/Q input; the data
stream should be fed into the I/Q input
via an LVDS (low-voltage differential-
signaling) cable (Figure 2).

The signal generator will deliver an
REF signal at its RF output with the same
level, modulation, and frequency as the
signal fed into the signal analyzer’s RF
input. The baseband fading functions of
the signal generator, along with superim-
posed AWGN (additive white Gaussian
noise), can be applied to the baseband
signal before upconversion to the RF.
The combination of the R&S FSQ signal
analyzer and R&S SMU signal generator
provides an RF fading simulator with a
real-time bandwidth of up to 28 MHz
and an RF frequency up to 6 GHz. It
covers all current digital radio standards
for both uplink and downlink signals.

Setting up fading tests

The most important tests on digital mo-
bile radio receivers are fading tests, which
ensure that communications between a
base station and a mobile device can be
maintained even under adverse condi-
tions. Figure 3 shows how to set up fad-
ing tests on a mobile radio receiver. Using
a power attenuator, feed the base station’s
REF signal into the RF input of the signal
analyzer. Then, connect the digital base-
band output of the signal analyzer to the
digital baseband input of the vector signal
generator. Next, feed the signal genera-
tor’s output signal to the mobile radio re-
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ceiver input at the required
level. Some vector signal gen-
erators, such as the R&S

RF fading simulator

SMUZOOA, permit youto i yQ | atsgrmztcor

implement a fading scenario ' data out Signal

according to the mobile radio analyzer L

standard to be tested (such as ; :

GSM, 3GPP, or LTE). ! Vector signal : Y, Mobile radio
Fading tests for military ! Baseband | generator ; & receiver under test

airborne transceivers require digital in '

a different setup. Military
communication systems based
on SDRs use complex wave-
forms that can have extremely
short synchronization se-
quences. In addition, wideband fast fre-
quency-hopping schemes are employed
as electronic protective measures. Such
hopping sequences cover frequency
bandwidths beyond 100 MHz with hop-
ping rates of up to thousands of hops per
second. Before secure communication
can take place, all radio systems involved
are synchronized to a master clock. Sub-
sequently, each radio follows the same
master-defined hopping scheme, relying
solely on its internal system clock.

The synchronization window for es-
tablishing a connection between two ra-
dios is very short. Time delays and the
accuracy of the individual system clocks
can become critical. System clocks are
frequently resynchronized through the
master. But the radios always must be
able to cope with the time delays as well
as with the signal’s characteristics result-
ing from the arbitrary hopping schemes.

Airborne radios are especially subject
to extreme conditions. Long distances
between radios can cause signal delays of
up to several milliseconds, and in the

FIGURE 3: This test setup can perform fading tests on mobile
radio receivers using a base-station signal.

supersonic speed of the aircrafts create
significant Doppler shift on the received
signals, which may create problems.

The performance of hopping radio sys-
tems under worst-case conditions needs to
be verified by radio manufacturers so they
can optimize their designs and verify the
compliance of a radio to the system speci-
fications. Usually, test houses rent helicop-
ters, an airfield, and antennas to carry out
“real-world” tests, which are costly and
time-consuming. The test results of this
conventional approach can be corrupted
by many known and unknown sources of
errors, such as antenna placement and
other parameters. Figure 4 shows a setup
for testing military fast-frequency-hopping
airborne transceivers.

The synchronization of the receiver
under test (lower device) to the trans-
mitter (upper device) can be tested by
introducing signal delays of several mil-
liseconds to the transmitted signal set by
the fading section of the signal genera-
tor. These delays occur in real-world

worst cases, a communication link can- Transceiver-
not be established at all. In addition, the contr(;l
computer
with MIL bus
Oscilloscope interface
RF fading simulator At
:' I/Q | ORF signal Power transceiver |«
: i attenuator ki
+ data out Signal ' to be faded | ClNETS
1 T =i test signal
' analyzer ' t
E . E Airborne
: Ve e . f=1 transceiver <
! Baseband enerator | T
, baseban 9 . Faded Attenuator | under test
 digital in i RF signal
J

FIGURE 4: Fading tests on airborne radio transceivers present problems related to
synchronization of transceivers over large distances and at high speeds. Simulation
of the speeds and distances simplifies the problem.
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conditions when two air-
craft communicating with
each other are several hun-
dred kilometers apart.

For the test, the reference
transceiver sends an RF sig-
nal to the signal analyzer,
where it is downconverted
to the baseband. The result-
ing digital I/Q stream is for-
warded in real time to the
vector signal generator. The
generator’s fading option
applies the intended delay,
fading, and Doppler speed
scenario to the signal to simulate a real-
world environment, such as when two
aircraft are traveling at significantly dif-
ferent speeds. The test signal is upcon-
verted to RF before being passed to the
transceiver under test for demodulating
the signal content. Correct synchroniza-
tion is checked by comparing the syn-
chronization signals from the two trans-
ceivers with an oscilloscope. If the
hopping waveforms exceed the band-
width of the signal analyzer, you should
be able to test the waveforms by using
reduced bandwidth hopping schemes
provided by the radio manufacturer.

A test setup that makes use of both a
signal analyzer and a vector signal gen-
erator to perform RF fading can elimi-
nate unknown sources of errors, enable
manufacturers to optimize their radio
designs, and allow test houses, military
radio users, and system integrators to
verify compliance with international
standards and the supplier radio specifi-
cations based on realistic environmental
conditions. T&«MW

FOR FURTHER READING

“Versatile RF Fading Simulator with R&S
FSQ/FSG/FSV and R&S SMU,” Application
Note 1TMA145, Rohde & Schwarz. www.
rohde-schwarz.com/ad/RF_Fading.

Roland Minihold received a degree in high-
frequency engineering from the Technical
University of Munich in 1976. In the same
year, he started working as a development
engineer at Rohde & Schwarz in Munich,
where he was responsible for development
projects for RF signal generators and for
modulation, spectrum, and signal analyzers.
Since 1997, he has been working as a senior
application engineer in the application devel-
opment department of the Test and Mea-
surement Division at Rohde & Schwarz.
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Calibrate nearly any electrical instrument

Fluke's Model 5080A multifunction calibrator lets you cali-
brate a wide range of measuring instruments, including
handheld and bench multimeters, analog and digital panel
meters, and wattmeters. The calibrator can source DC volt-
age to 1020 V at 600 mA, DC current to 20.5 A at 50V, AC
voltage to 1020 V at 800 mA, and AC current to 20.5 A at
44 V. It also sources resistance to 190 MQ, AC and DC
power to 20.5 kW, phase to 179.99°, and frequency from
45 Hz to 1 kHz. The voltage and current specifications are
the highest among Fluke multifunction calibrators.

With options, the 5080A can calibrate oscilloscopes,
clamp meters, and megohmmeters. The oscilloscope op-
tion lets you calibrate oscilloscopes to 200 MHz. Fluke of-
fers a 10/50-turn current coil and a 50-turn current coil for

o
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clamp-meter calibrations up to 1000 A. The ohmmeter
option lets you perform calibrations up to 18 GQ.

The 5080A can also automate calibrations through soft-
ware. The 5080A/CAL software option lets you control the
calibrator, manage inventory, collect data, and print re-
ports. You can also use Fluke's MET/CAL Plus calibration
software and MET/CAL Lite software.

Base price: $12,995. Fluke, www.fluke.com.

DC analyzer gains SMU functions

Agilent Technologies has added two SMU (source-mea-
sure unit) modules to its N6700 series of DC power ana-
lyzers. The N6781A simulates batteries, letting you ana-
lyze power consumption in cellphones, MP3 players,
medical devices, and other battery-operated devices. The
N6782A simulates rapidly changing sources and loads,
letting you perform functional power testing as a device
turns its subsystems on and off. Both SMUs can source or
sink current while applying positive voltage, making them
two-quadrant power sources.
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As measurement units, the modules can sample voltage
and current at up to 200 ksamples/s. They have four mea-
surement ranges (10 pA to 3 A), and they can switch be-
tween ranges without causing “glitches” in power deliv-
ery. To do that, the modules use a set of shunt resistors
that are all in series with the source output. This arrange-
ment differs from the traditional configuration of having
multiple resistors in parallel, with switches connecting one
at a time in series with the source’s output. The digitizer
measures the voltage across any one of the resistors while
the others are shorted. Each resistor has a voltage regula-
tor across it that controls the source unit’s output, keeping
it smooth as ranges change. Eliminating the glitches re-
moves power disruptions that affect the device under test.

Agilent has also developed the 14585A software that lets
you control up to four N6705 mainframes (16 power sup-
plies). The software enhances the instrument’s data-analysis
capabilities and lets you create complex power waveforms.

Prices: N6781A—$5300; N6782A—%$4230; N67058B
mainframe—$6900; 14585 software license—$1240. Agi-
lent Technologies, www.agilent.com.

NI advances IEEE 802.11n wireless LAN test

National Instruments has introduced the NI WLAN Mea-
surement Suite 2.0 software for IEEE 802.11n wireless
LAN testing. The suite, which includes software toolkits
for IEEE 802.11n WLAN signal generation and analysis, in-
tegrates with NI PXI Express RF signal generators and an-
alyzers to deliver phase-coherent MIMO RF measure-
ments. NI says the suite also delivers the industry’s fastest
speed for EVM (error-vector magnitude) and spectrum-
mask measurements.

One software toolkit in-
tegrates with NI PXle-
5663E 6.6-GHz VSAs (vec-
tor signal analyzers) to help
engineers make accurate
multistream MIMO mea-
surements, while another
integrates with NI-PXle-
5673E 6.6-GHz VSGs (vec-
tor signal generators) to
generate phase-coherent,
multistream RF signals. Ac-
cording to NI, the new NI WLAN Measurement Suite of-
fers a faster measurement time than the previous version,
and it also adds a variety of software features to improve
measurement performance and ease of use. Engineers
can software-enable its new resolution bandwidth filter
feature to remove broadband noise and increase EVM
measurement accuracy. With front-end filtering engaged,
engineers can achieve residual EVM accuracy of better
than —47 dB when testing WLAN devices.

The measurement suite includes soft front panels for
signal generation and analysis to support a range of
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WLAN IEEE 802.11n configurations,
including 4x4 MIMO, and to report
measurement results and traces. In
addition, engineers can use the suite
as a stand-alone executable or as an
API (application programming inter-
face) in LabView, in the NI LabWin-
dows/CVI ANSI| C development envi-
ronment, or in other C, C++, and
.NET development systems.

Base prices: WLAN Measurement
Suite 2.0—$5999; signal-generation
toolkit—$3999; signal-analysis tool-
kit—$3999. National Instruments,
www.ni.com.

VeriWave launches Wave-
Deploy for wireless LANs

With 802.11n WiFi deployments tak-
ing center stage in corporate net-
works, VeriWave is introducing Wave-
Deploy, a site-assessment tool for
analyzing network readiness, real

performance, and the impact of
growth and change with a single
pass through a facility. Using Wave-
Deploy, IT managers, systems inte-
grators, and installers can tune net-
works, manage vendors, certify new
devices and applications, verify com-
pliance, and assess the return on in-
vestment in mobile data, voice,
video, and multiplay services.

WaveDeploy leverages VeriWave's
real-client generation technology. Un-
like top-down site-survey tools that
map AP (access-point) signal power
and perform basic ping measure-
ments to try to deduce network qual-
ity, WaveDeploy delivers true end-
user QoE measurements. Analysis of
performance and interoperability is
based on the nature and behavior of
client devices and applications run-
ning on these devices and their inter-
action with APs and wired and wire-
less networks.

Base price: $4995. You can down-
load a free version of WaveDeploy
Basic at www.wavedeploy.com. Veri-
Wave, www.veriwave.com.

Luna’s reflectometer finds
network faults

The portable OBR 4200 optical back-
scatter reflectometer from Luna Tech-
nologies offers inspection and diag-
nostic capabilities to manufacturers
and installers of fiber-optic assemblies
and short networks. According to Luna,
the OBR 4200 delivers a resolution that
is 1000 times that of an OTDR.

The OBR 4200 allows you to “see”
any event in a fiber assembly or net-
work out to 500 m with no dead zone.
Luna says it provides a spatial resolu-
tion of less than 3 mm, Rayleigh-level
sensitivity down to —120 dB over the
entire measurement range, and inser-
tion loss resolution of 0.1 dB with the
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* Low noise

* Software package included

* Build your system as you need it

USB
inSync"
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* Add modules as required - all synchronized to 1ns

* Enabled with USB-inSync™ technology

PAN
=\ CHRONOLOGIC

GLOBAL TIMING SYSTEMS

JuLy 2010 39



ability to identify nonreflective failures.
In addition, the OBR 4200 has an op-
erational wavelength of 1540 nm and
offers both single-mode output (stan-

dard) and multimode output (optional).

You can use the OBR 4200 to verify
the quality of optical-fiber cable as-
semblies, connectors, and short-run
networks; troubleshoot and distin-
guish between macro-bends, splices,
connectors, and breaks; locate inser-
tion loss points; and verify return loss

of multiple points in a fiber assembly
or harness simultaneously.

Luna Technologies, www.lunatech-
nologies.com.

JTAG updates boundary-
scan development tool

JTAG Technologies’ ProVision devel-
opment and hardware-debug tool en-
ables engineers to create test pro-
grams and ISP routines for PLDs,

DIGITAL HIGH-SPEED CAMERAS

When it's too fast 0 see,

) and too
important

notto.”

Product Development?
Characterizing materials?

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

Phantom

eX

digital high-speed cameras

The MIROeX is the high-speed camera that's

astonishingly easy to use. Simply point and shoot.
Miro’s bright touchscreen LCD lets you immediately

see what no ordinary camera can show you.

Measure. Analyze. Characterize.

The rugged lightweight Phantom Miro comes with
LCD control, compact flash, powerful software, &
network capability. High-g certified models are also available.

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

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

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

E: phantom@visionresearch.com
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FPGAs, flash memories, serial PROMs,
and other devices. The latest version
of the tool, Version 1.8, includes en-
hancements such as ActiveTest, an in-
teractive cluster-test generator, and
Buzz, a continuity-test module for
quickly checking hidden open circuits.

Version 1.8 also features an en-
hanced NAND flash ISP program
generator, along with built-in debug
capabilities for Symphony-supported
in-circuit testers and flying-probe tes-
ters. The ProVision model library now
contains models for more than 7500
non-boundary-scan device families,
covering more than 78,000 different
devices.

This latest release is available free
of charge to customers with valid
maintenance contracts.

JTAG Technologies, www.jtag.com.

Multifunction module sells
for under $100

You can use the Check-MATE multi-
function data-acquisition module
from Overton Instruments to auto-
mate a variety of tests. Once the
module is connected to a laptop or
desktop PC, the GUI software lets
you quickly build your application.

Check-MATE has eight program-
mable single-ended or differential an-
alog inputs with 12-bit resolution and
a sampling rate of 100 ksamples/s. It
also provides a single analog output
with 12-bit resolution that operates in
either unipolar or bipolar mode. In
addition, the Check-MATE module
supplies eight independently pro-
grammable digital I/O lines.

Two options are available for con-
trolling the Check-MATE: a host PC via
an optional USB interface or an em-
bedded microcontroller. Through the
USB interface, Check-MATE responds
to a simple set of ASCIl commands. In
addition, it can be programmed using
Visual Basic, Linux, C/C++, LabView,
LabWindows, or any language that al-
lows access through a serial port. For
embedded applications, you can con-
trol the Check-MATE module with
Overton’s Micro-MATE embedded test
controller or any microcontroller, in-
cluding ARM, AVR, PIC, and Stamp.

Price: $99. Overton Instruments,
www.microATE.net.
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Wireless Meter Scanner & Controller
WI8 SERIES

Price starts at $395

For more information, go to the OMEGA Engineering Inc.
web site at http://www.omega.com/pptst/Wi8_Series.html

Capture from Hne or two cameras
Video formats: NTSC/RS-170/PAL/CCIR
Plugs into any PCI Express slot

Features and Specifications at:

epixinc.com
B EPIX-

Buffalo Grove, IL USA
tel - 847 465 1818

© EPIX, Inc
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Great Deals @
CircuitSpecialists.com

USB Digital Storage Oscilloscopes

* High performance: NEW

* USB connected: Uses ITEM
USB and supports ¥ :
plug'n play, with 12Mbp -4
communication speed. s ool oS

* Best performance for 0% oO%E
your dollar: Thease units % \_&}", 1/’r(

have many features that
are comparable to the high speed stand-alone
DSOs. But costs a fraction of the price.

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

* Probes & USB cable included.

* Easy to use: Intuitive and easy to understand.

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

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

Programmable DC Loads
The 3710Ais a
programmable
electronic DC
load, capable of
supporting up to
150W of power
& the Model
3711A, 300W of power.These devices can
be used with supplies up to 360VDC and
30A. They feature a rotary selection switch
and a numeric keypad used to input the
maximum voltage, current and power set-
tings. Optional RS-232, USB & RS-485
adaptors are available.

Item # CSI3710A: $349.00
Item # CSI3711A: $499.00

Programmable DC
Power Supplies

*Up to 10 settings stored in memory
*Optional RS-232, USB, RS-485 adaptors
*May be used in series or parallel modes
with addition
supplies.
*Low output
ripple & noise
+LCD display
with backlight

*High resolution at 1mV

Model CSI3644A | CSI3645A | CSI3646A
DC Voltage 0-18V 0-36V 0-72V
DC Current 5A 3A 1.5A

Power (max) 0w 108W 108W

Price $199.00 | $199.00 | $199.00

www.CircuitSpecialists.com]

60MHz HandHeld

Scopemeter/Oscilloscope

* 60MHz Bandwidth w/ 2Chs

* 150MSa/s Real-Time Sampling
Rate

* 50Gsa/s Equivalent-Time
Sampling Rate

* Integrated Digital Multimeter w/
6,000-Count resolution AC/DC
at 600V/800V, 10A

* Large 5.7 inch TFT Color LCD
Display

* USB Host/Device 2.0 full-speed interface

* Includes Probes, test leads, AC Adapter/Charger
and nylon carry case

Item # DSO1060: $569.00

Circuit Specialists,Inc.
www.CircuitSpecialists.com
800-528-1417 / Fax:480-464-5824
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VIEW

[An exclusive interview with a technical leader]

LOOFIE GUTTERMAN

President
Geotest—Marvin Test Systems
Irvine, CA

Co-founder of Geotest—
Marvin Test Systems,
Loofie Gutterman has
more than 25 years of
experience in the test and
measurement industry.
During his tenure with the
company, he has served as
VP of systems engineer-
ing, COO, and now presi-
dent. His experience in
the development of com-
mercial and military test
instruments, as well as
turnkey solutions, paved
the way for Geotest's
growth in the PC- and PXI-
based product markets.
Prior to joining Geotest,
Gutterman held several
positions with RSi, includ-
ing program manager,
COO, and technical direc-
tor. Gutterman also serves
as the president of the PXI
Systems Alliance.

Contributing editor Larry
Maloney recently inter-
viewed Loofie Gutterman
by phone about develop-
ments in PXI and other
test industry trends.
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How PXI fuels test’s recovery

Q: What advantages do PXI test sys-
tems give cost-conscious companies
as they recover from the recession?

A: PXI has always been a cost-effective
solution for functional test. There are two
reasons for this. First, PXI leverages the
production volumes of both PCI and PCI
Express. That allows us to offer products
with excellent performance at very com-
petitive prices versus other standards. Sec-
ond, PXI is a modular standard, and the
infrastructure—such as the controller and
power supplies—is distributed among sys-
tem resources.

Q: Are you suggesting that PXI has
become the de facto standard for
automated test systems?

A: We believe so. In almost any market
that requires a new tester, PXI usually
turns out to be the solution, or at least
part of the solution. For example, Geotest
has developed a line of products called
GBATS (Geotest Basic Automated Test
System), which are preconfigured testers.
We took that step after finding that many
customers were taking our chassis and
PXI modules, as well other vendors’ PXI
modules, and creating complete test sys-
tems based only on the PXI standard. In
other cases, you see companies using hy-
brid systems that combine PXI with LXI,
VXI, GPIB, or USB. Even military tes-
ters, once based only on the VXI plat-
form, now include a mix of VXI and PXI
technology. The same is true in the area
of proprietary ATE (automated test equip-
ment) for the semiconductor industry,
where testers are beginning to incorpo-
rate PXI architecture.

Q: How would you assess the growth

of PXI Express?

A: PXI Express was developed to address
applications requiring a wide bandwidth,
with massive data transfer between the
controller and the instrument, and PXI
Express has become quite successful in
those instances. If you are building a sim-
pler tester, say one with a chassis and a

few switching cards and analog instru-
ments, you probably don’t need PXI Ex-
press. However, we’re noticing a trend in
which some customers are buying a PXI
Express chassis not for current testing ap-
plications but for applications that may
surface down the road.

Q: Are there any new features in your
ATEasy test development software?

A: The new release, ATEasy 8.0, offers
much greater ease in testing multiple
UUTs (units under test) simultaneously.
You can take one test program and run it
multiple times, either concurrently or se-
quentially. This saves substantially on the
amount of code you would otherwise
have to develop to test multiple units.
The second major feature in the new re-
lease is expanded capability in ATML
(Automatic Test Markup Language), the
emerging standard for interfacing test sys-
tem components.

Q: What other significant new prod-
ucts have been introduced in recent
months?

A: An important one is the new GX5295, a
3U, high-performance digital test card that
has a per-pin PMU (parametric measure-
ment unit). It’s not just a digital card with
32 channels, allowing you to run test vec-
tors to the UUT. You can also conduct
analog measurements using each of the
channels. This card is targeted mainly for
semiconductor test, and beta sites have
been using it in applications like analog
characterization of digital chips. Essentially,
this card allows you to test your devices for
both AC and DC parameters. T’MW

Loofie Gutterman discusses other

PXI technologies, including new
boundary-scan capabilities, in the online
version of this interview: www.tmworld.
com/2010_07.

To read past Viewpoint columns, go to
www.tmworld.com/viewpoint.

www.tmworld.com TEST & MEASUREMENT WORLD
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Agilent Technologies offers the most complete line to ship today—plus DC power supplies, data acquisition
for your testing needs and Newark stocks it all. units and RF spectrum analyzers.

You’ll find oscilloscopes, digital multimeters and Learn more at www.newark.com

function/arbitrary waveform generators ready or contact us at 800.463.9275
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Move Your Automated
Test Beyond the Box

N7 NATIONAL
5% INSTRUMENT:
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Engineers around the world are making the software-
defined PXI platform the cornerstone of their test
system architectures. With more than 1,500 modular
instruments available from more than 70 vendors, PXI
delivers the functionality and flexibility you need to build
a better test system while reducing cost and size.

PRODUCT PLATFORM
PXI modular instrumentation
NI LabVIEW graphical software

NI TestStand software

>> Learn how PXI can help you at ni.com/beyond 800 891 8841
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