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Portable instrumentation vendors challenged to
pack robust features into small form factors

By Mike Hockett, Editor-in-Chief

Just as landline phones became ac-
companied by cordless and eventu-
ally pocket-sized versions, and large
desktop computers were accompanied
by laptops and then tablets, electronic
test instrumentation has also seen a

portable revolution over the past couple
of decades. Benchtop solutions are still
most test engineers’ bread-and-butter
when it comes to instrumentation used,
and they offer more features compared
to their portable counterparts. Still, the
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natural progression to smaller form fac-
tors has resulted in portable instruments
that now contain nearly as many test
features as benchtop versions from just
a few years ago, or even have equal ca-
pabilities in some cases.

“Like most other devices we use in our
consumer lives, there is a greater demand
for longer battery life and lower weight,”
Rohde & Schwarz product manager
Rich Markley recently told Evaluation
Engineering. “Users do not want to lug
around a heavy instrument and then have
to charge or swap batteries to get a full
day of testing in. Another trend is users
wanting devices that are not only robust,
but also more modern. Bigger, higher-res-
olution displays that show more informa-
tion at a glance. Touchscreens that make
inputting settings far easier than before.
However, they also do not want to give up
the ruggedness, and in some cases, the
ability to use the instrument with gloves.
So, finding that sweet spot is important
for Rohde & Schwarz.”

While wanting ever-smaller form fac-
tors, customers want their portable in-
struments to cutting-edge when it comes
to features, along with having the same
user interface as benchtop alternatives.
It's quite the challenge for vendors of these
products to pack as much as possible into
so little space.

“Rohde & Schwarz always delivers tech-
nically advanced, high-quality products,
no matter whether they are designed to
perform as a dedicated benchtop or a
handheld solution,” Markley explained.
“Creating an instrument with those high
standards in mind but in a form that has
to be compact and lightweight, rugged,
while including a big, user-friendly dis-
play—all while supported by a long bat-
tery life—was a clear goal for us. With our
instruments in the R&S Spectrum Rider
FPH spectrum analyzer family—the R&S
Cable Rider ZPH cable and antenna ana-
lyzer portfolio and the R&S Scope Rider
oscilloscope—we have achieved just that.”

Markley elaborated that many end us-
ers are frustrated that portable instru-
ments often have limited capabilities
compared to their benchtop counterparts.
A great example for this is the portable
oscilloscopes. Traditionally, portable
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oscilloscopes have lacked things like
higher-resolution ADCs, deep acquisition
memory, touchscreens, serial decoding/
triggering, fast update rates, a usable FFT,
etc. This became generally accepted in-
dustrywide, as it was the usual tradeoff.

“More modern, portable oscilloscopes
like our R&S Scope Rider do not make
users choose,” Markley said. “This is also
true in vector network or spectrum ana-
lyzers. For example, our new R&S Cable
Rider ZPH cable and antenna analyzer is
fast to boot, fast to warm up and makes
measurements in 0.3 milliseconds per
point. This was not something typically
possible in handheld instruments before.”

To take a deep dive into this topic of por-
table instrumentation, we at EE gathered
commentary from various vendors of such
solutions to get their thoughts on technol-
ogy trends, challenges, customer demands,
and what newer products are on the mar-
ket. Read on to see what they told us.

What's trending?

What technology or market trends are
vendors seeing in the area of portable
instrumentation?

Dan Dunn, VP of aerospace defense solu-
tions at Keysight Technologies: “Portable
RF/microwave test equipment for field
use is trending toward versatility—an
all-in-one instrument capable of making
measurements that previously required
multiple pieces of heavy test equipment.
It needs to be rugged and capable of with-
standing the toughest environmental
conditions while simultaneously deliv-
ering quality measurements. Technology
trends advancing the success of portable
RF/microwave combination analyzers are
miniaturization of circuits, increased
battery capacity, active cooling designs,
custom integrated circuits, and FPGAs.”

V¥ Keysight's Fieldfox line of portable analyzers.

Trevor Smith, business development
manager at Pico Technology: “System
designers are taking advantage of higher
performance ICs to bring more sophisti-
cated and advanced products to market.
The ICs themselves have been tested and
characterized with ultrahigh-perfor-
mance laboratory oscilloscopes, priced
accordingly, and are out of reach for most
engineering budgets. Manufacturers are
responding with products that deliver
the performance needed to capture and
analyze signals that are flowing in the
new generation of electronic designs, at
affordable prices. Even if the escalating
budget pressure created by the constantly
increasing cost of high-end lab scopes
doesn’t prevent a potential buyer from
purchasing new equipment, it may likely
limit the number of units available to en-
gineers and potentially slow development
if test equipment access is restricted.”

Brian Walker, senior
RF design engineer
at Copper Mountain
Technologies: “We see the
need for affordable, min-
iaturized VNAs that can
be embedded into hand-
held systems, perhaps for
detection at a distance
from dangerous chemi-
cals or metallic objects with a par-
ticular physical configuration.”

Jason Chonko, applications
marketing manager at SIGLENT
Technologies NA: “Automatic measure-
ments and feature integration are leading
the field for trends. Engineers and techni-
cians are faced with solving more techni-
cal issues than ever before. They require
flexible tools that can solve more prob-
lems quickly. In the past, instruments

would provide basic measurement data
and then some calculations could be
performed offline to find the root cause
of the problem. Today, instruments that
provide the end result, not just the basic
measurement, are preferable because
they can provide faster and more accu-
rate results.”

Kai Li, product manager at MEAN WELL
USA: “Miniaturization has been an ongo-
ing trend for portable instruments. As a
result, internal components are also re-
quired to shrink in size, and some com-
ponents are even shifted to external so-
lutions. This is especially true for power
supplies and chargers. On the opposite
side of things, the power consumption
of portable instruments continues to
increase as more functions are imple-
mented. A new trend is the integration
of IoT functions and wireless capabilities.”

<« Copper
Mountain
Technologies’
M5065 vector
network
analyzer in use.

Kaitlyn Franz, test & measurement
product marketing manager at Digilent:
“When we look at the portable instru-
ments market, there are two main types
of products—PC or USB instruments and
handheld instruments. While handheld
instruments shave their conveniences—
display-on-device and probes-on-de-
vice—we are seeing a shift in the avail-
ability, use, and innovation in the PC/
USB instrument market. Engineers are
really taking advantage of the portability
of these instruments and companies are
reacting by jumping in. This provides a
marketplace where innovation and soft-
ware are critical.”
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Oliver Rovini, technical director of
Spectrum Instrumentation GmbH: “We
see an ongoing trend to higher resolution
and higher sampling rates in the portable
instruments. The demand to acquire high-
frequency signals in the range of MHz and
above has been increased over the last
years.”

Maureen Lipps, test equipment product
manager at Newark: “Wireless technol-
ogy—5G, IoT, Wi-Fi, Bluetooth, and auto-
motive markets are driving portable wire-
less instrument development. Increased
specialization—Test instruments are
branching out beyond traditional roles
and responsibilities. Modularity and
specialized software are becoming in-
evitable features in portable testers.
Environmental testing—Environment
changes, safety concerns, and green en-
gineering are driving demand for portable
environmental testing and the addition
of environmental testing features with
traditional test equipment.”

Challenges

What key challenges are portable instru-
ment vendors or their partners facing
today?

A Pico Technology's PicoScope 9404-05
oscilloscope.

Smith, Pico Technology: “As component
technology is evolving so rapidly, custom-
ers expect that the investment they make
in a portable oscilloscope today will be
protected throughout the lifetime of the
instrument. Manufacturers need to pro-
vide headroom in their oscilloscope ar-
chitectures to enable future performance
improvements and new capabilities.
Pico Technology deployS regular free-
of-charge upgrades for PicoScopes that

include feature improvements to the PC
software, and FPGA code enhancements
deployed in the PicoScope hardware.
Customers who purchased a PicoScope
more than a decade ago are still getting
the benefits of new features, including the
latest serial protocol decoders, mask limit
testing, and alarms, that other manufac-
turers typically charge for.”

Dunn, Keysight: “Challenges with mar-
keting a portable combination analyzer
are educating the customers about mea-
surement and performance capabilities.
The advancements in technology that
enable miniaturization also bring along
performance capabilities not previously
attainable in portable test equipment. A
broad understanding of measurement
applications that span across more than
20 different types of test equipment is a
must; as well as engagement with custom-
ers that work in the field to find new test
methodologies and applications using a
portable analyzer.”

Walker, Copper Mountain Technologies:
“The lower cost of ownership has opened
up new markets and new opportunities. A
successful company must be able to keep
up with new applications and be able to
support new customers who might not
be familiar with the equipment.”

Chonko, SIGLENT: “Portable instruments
generally have higher material and design
costs because the end product must be
easy to carry, have a very legible display
(even in direct sunlight), and be easy to
use in the field. The designers are trying
to balance this performance with battery
lifetime (if handheld) and performance at
a specific price point, which can prove
challenging.”

Li, MEAN WELL: “The key challenges
manufacturers of portable instruments
are facing include battery capacity and
security. As the power consumption of
portable instruments increase, the bat-
tery is required to contain more juice.
Faster charging time and higher charg-
ing currents are also required, which re-
sults in a shift toward higher power for
external adaptors and chargers. Also, as
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the portable instrument devices are inte-
grated with more intelligent features, they
also become more susceptible to cyberat-
tacks, so security is also a key challenge
and needs to be carefully considered.”

Franz, Digilent: “With more companies
jumping into the portable instrument mar-
ket, it'’s requiring everyone to continue to
update and innovate on those offerings. As
far as the hardware goes, there is only so
much variety and feature set that can be
provided, so the real differentiating factor
is becoming the software. It's about how
much functionality can you put into an
instrument while still providing an easy-
to-use and incredibly useful tool for the
customer. Engineers are no longer satisfied
with an instrument that does one thing
well—it’s about how do you make an in-
strument that does many things well.”

Rovini, Spectrum Instrumentation: “Size
always matters. With higher sampling
rates, more power is needed and more
heat needs to be disposed. This is in op-
position to the customers’ demands on
smaller instruments.”

Lipps, Newark: “Global competition is
forcing manufacturers to cut costs while
increasing features and reliability from
portable instruments. Increased cost is
driving the need for compatibility be-
tween devices and additional features,
putting added demand from manufac-
turers on software development and
software-defined instrumentation.”

Jamie Pederson, product marketing
manager at BK Precision: “Although
many manufacturers are implementing
touchscreen technology, not all are equal
in the usability. In many cases, the display
is too small and difficult to operate, or
the user interface is clumsy and not well
thought out. B&K Precision has met this
challenge by improving the user experi-
ence with interactive menus on our large
touchscreen for setup, waveform visual-
ization, and analysis.”

What are customers asking for?
What features or innovations are custom-
ers asking for in portable instruments?
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Chonko, SIGLENT: “We field quite a few
requests for 12 VDC input power, espe-
cially for instruments that can be used
to measure RF spectral output. There
are many field tests that are required for
broadcast Engineers and having a por-
table instrument that can run off of the
12V power of a vehicle is very convenient.”

Smith, Pico Technology: “The most com-
monly requested new features are ad-
dition of new serial protocol decoders.
Sometimes it feels like there’s a request
for a new decoder every day! We recently
added decoders for Manchester and DALI
protocols in PicoScope. Manchester isn't
a new protocol itself—it was invented in
the 1950s—but it’s well suited to a lot of
modern applications, including RFID and
IR communications devices, and the DALI
lighting control standard for buildings.”

Franz, Digilent: “We are finding that a
lot of our customers are requesting more

advanced features that they would typi-
cally only find in expensive benchtop
equipment, as well as requesting as much
flexibility as possible. For example, we've
recently added histogram—a persistence
view to the oscilloscope in the Analog
Discovery 2—as well as an entirely new
instrument—an impedance analyzer—all
based on customer request. We've also
seen an increase in usage and need for
our software development kit, including
additions of new languages like Python
3.0 and requiring more of the libraries, like
prebuilt decoders for the digital channels.”

Lipps, Newark: “Customers are asking for
increased reliability and accuracy, espe-
cially those in the aerospace, military, and
medical fields. Customers are requiring
less technical know-how to operate hand-
held test equipment. Customers are ask-
ing for increased reliability in the field and
factory under hazardous or unpredictable
environmental conditions. Customers

are requiring increased battery life and
lighter-weight equipment.”

Key advancements

As their technology has advanced, por-
table instruments continue to adopt more
functionality previously only available
on benchtop solutions—at least in some
capacity. What key functions have been
added in portable instruments over the
past few years, and what key functions
may be added over the next few years as
technology and form factor continue to
advance?

Markley, Rohde & Schwarz: “Probably the
most obvious improvement that our us-
ers first notice is the large touchscreen
display. Users are accustomed to screens
everywhere they turn, and having that in
Rohde & Schwarz devices is an impor-
tant, user-friendly feature. The R&S Scope
Rider provides a crystal-clear image with
a high-resolution capacitive touch color
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display. However, as mentioned earlier,
the advancements go far beyond super-
ficial ergonomics and lead to integrating
full-fledged benchtop capabilities into a
portable form factor.”

Dunn, Keysight: “Device and component
test—cable and antenna tester, time do-
main reflectometer, full two-port VNA,
noise figure analyzer, vector voltmeter,
extended range transmission analysis,
and tracking generator; Signal analy-
sis—spectrum analyzer, real-time spec-
trum analyzer, time gating, interference
analysis, CW source, channel scanner,
analog demodulation (AM/FM), over-
the-air measurements in 4G and 5G, I/Q
analyzer, pulse measurements with peak
power sensor, frequency counter, modu-
lation analysis, and 100 MHz bandwidth;
Utilities—GNSS/GPS receiver, DC bias
variable voltage source, remote control
capability, and security features.”

Chonko, SIGLENT: “One of the corner-
stones of SIGLENT’s design philosophy is
to provide tools that deliver solutions for
the engineer. The base measurements are
critical, but what you do with the data
is just as important. For example, our
SSA and SVA spectrum analyzer lines are
very portable at just over 10 Ibs., but they
have excellent performance and usabil-
ity, making them ideal for the lab bench
or the field. They feature a large bright 10
LCD, user-defined limit lines for mask-
ing, multiple marker modes and trace
options, as well as broadcast specific
measurements like occupied bandwidth,
adjacent channel power, and TOL These
measurements are made on-screen and
provide the user with instant informa-
tion that can help them solve the issue.”

Smith, Pico Technology: “The emerging
need for automotive Ethernet debug and
analysis tools is a significant challenge
for traditional portable oscilloscopes.
BroadR-Reach employs PAM-3 full du-
plex signaling on a single twisted pair
line. Separating master-slave & slave-
master traffic on the same line has
previously required use of a hardware
directional coupler, which is intrusive,
can cause working systems to fail, and

doesn’t deliver a signal to the oscillo-
scope with best integrity.”

Lipps, Newark: “Additional features have
been added to portable DMMs, including
environmental tests such as temperature,
relative humidity, and most recently, ther-
mal imaging. USB communications are
now standard on most DMMs, however,
Bluetooth communication has been add-
ed recently for remote testing and data
logging features. Most portable oscillo-
scopes now come with DMM features.
Recently, with modular technology and
software upgrades, features such as au-
tomotive, aerospace, medical, and wire-
less technologies are growing for portable
oscilloscopes. Greater power capacity and
battery life for portable instruments will
continue to grow.”

Now on the market

What are vendors’ recent introductions
in portable instruments, and their key
features?

Markley, Rohde & Schwarz: “Rohde &
Schwarz has recently expanded its R&S
Cable Rider ZPH cable and antenna an-
alyzer portfolio with a two-port model,
which combines all of previous instru-
ments and combines additional features

A Rohde & Schwarz' R&S Scope Rider handheld
oscilloscope in use.
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into one powerful handheld unit, ideal for
use in the field. This adds further support
for network infrastructure manufacturers
and operators in installing and maintain-
ing the growing number of mobile com-
munications antenna systems. For our
R&S Spectrum Rider FPH family, we now
offer new base models up to 6 GHz, 13.6
GHz and 26.5 GHz, plus corresponding
frequency extensions via software up-
grades that now take spectrum analysis
capability up to 31 GHz.”

Dunn, Keysight: “Keysight’s FieldFox—
the industry’s most versatile portable
analyzer—has a new line of future-
ready analyzers designed to address the
ever-increasing demands of 5G, satellite
communications, signal monitoring, and
electronic warfare applications. Complex
beam sweeping technologies used with
radar and EW systems, as well as with 5G
control channels, will require wider band-
widths and real-time spectrum analysis
tools to capture these intermittent and
elusive signals. FieldFox can connect to
89600 VSA software to demodulate 5G
NR and LTE-A signals up to 100 MHz; or
easily switch to over-the-air (OTA) mea-
surements for 5G and 4G LTE to verify
gNB performance.”

Walker, Copper Mountain Technologies:
“We recently introduced our M Series
VNAs, which are lower cost than the
equivalent compact series. Some ad-
vanced measurement features were
omitted, and the lowest measurement
frequency was increased to reduce hard-
ware cost.”

Chonko, SIGLENT: “The SIGLENT
SVA1015X was released in 2018, but has
just recently had a significant firmware
update that has extended its capabilities
significantly. The SVA is an instrument
that is a spectrum analyzer with track-
ing generator and VNA in one package.
RF and broadcast engineers can use the
SVA to monitor transmitters but also test
RF components using the VNA, demod-
ulate digital communications including
1Q/QAM transmissions, and find faults
in cables using the optional distance-to-
fault option.”
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A SIGLENT'S SVA1015X vector signal analyzer.

Smith, Pico Technology: “We just intro-
duced the PicoScope 9400-05 and -16
Sampler Extended Real-Time (SXRTO)
PC based oscilloscope with 5 and 16 GHz
bandwidths, respectively. SXRTO’s are a
new class of portable oscilloscopes that
combine the benefits of real-time sam-
pling, equivalent-time sampling and high
analog bandwidth.”

Franz, Digilent: “Recently we released an
impedance analyzer which plugs into the

device and adds an interface for the im-
pedance analyzer instrument. We've also
recently released the Analog Discovery
Studio, which has the same software and
instruments as the Analog Discovery 2,
but we've added some additional power

'V Digilent’s Analog Discovery Studio in use.

supplies, integrated the BNCs, included
options for single-ended and differential
instruments, and created a prototyping
surface with direct connection to the
power supplies that is magnetically swap-
pable between designs.”

OCTOBER 2019 EVALUATIONENGINEERING.COM 13



1 1 PORTABLE INSTRUMENTATION

Pederson, BK Precision: “Our new DAS30/50/60 High Speed
Multi-Function Data Recorder family launched in early
September 2019. This new family expands on the current of-
fering by adding faster sampling speeds of 1 million samples/
second, and higher voltage measurement ranges from 5mV to
500 VDC and 425 VRMS. This makes these recorders well-suited
for applications ranging from small sensor signals to industrial
power analysis. These instruments also include a built-in power
analysis application for single- or three-phase systems.”
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<« BK Precision’s
DAS/60 High
Speed Multi-
Function Data
Recorder was
released in
September as part
of a new product
family.

V¥ Spectrum Instrumenation’s DN2.656-16
arbitrary waveform generator.

Rovini, Spectrum Instrumentation: “Our
most recently introduced product is the
DN2.656-16, a multichannel AWG which
offers up to 16 channels with 80 MS/s out-
put rate (or 8 channels with 125 MS/s)
in a compact and portable mobile LXI
instrument.”

A Newark recently started distributing the Fluke
ii900 Sonic Imager.

Lipps, Newark: “Newark recently intro-
duced the Fluke ii900 Sonic Imager. The
ii900 is an ultrasonic leak detection me-
ter used to detect leaks in compressed
air, gas and vacuum systems. This sonic
imager offers a new way to detect leaks
using sound waves. The Fluke ii900 is
equipped with an array of 64 digital mi-
crophones. The imager determines leaks
by discerning the direction from where
the sound originates by time delays when
sound passes over the array.” [3d

See an expanded version of this report
online at www.evaluationengineering.com
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