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ADDRESSING THE TEST AND
EVALUATION DEMANDS OF
ADVANGED ELECTRONIC DEVIGES

Convergence and integration are powerful

forces that have been driving a great deal
of innovation and development in our modern
society. Today, an average consumer expects
their personal devices to be multipurpose and
multifunctional, employing the latest tech-
nologies and software utility. In addition, us-
ers expect their devices to be connected to
the Internet and each another at all times.

These developments, while welcome from a
user and societal standpoint, make things very
difficult for the design, development, and man-
ufacturing community. Combining multiple
systems in a product not only involves a sig-
nificant integration effort, the resulting devices
require a comprehensive, far-reaching, and
resilient infrastructure to function properly.

At the product level, this integration pres-
sure demands a comprehensive understanding
of every possible parameter of every conceiv-
able action by the user and any environment
the device is used in. This, in turn, requires
testing and evaluation of a myriad of param-
eters, from RF performance to thermal man-
agement, in order to create a product that can
function optimally in the field.

The test and evaluation industry has risen
to the task in an exemplary manner, creating
benchtop, rackmount, and handheld solutions
for the design engineering community. The
latest electronic development tools are fast,
accurate, and connected, enabling teams of
developers to collaborate and share informa-
tion in their creation efforts.

The evolution of advanced simulation and
design software, combined with collaborative
tools, and reinforced by six-sigma manufac-
turing, has enabled the creation of the latest
generation of powerful and connected prod-
ucts. This combination of powerful tools and
the ability to share them will be a major force
fomenting development going forward.

Collaborative development tools are far
from new, but before COVID-19 they were

mostly used by large organizations and con-
tractors living abroad. Once people were
forced to use remote collaboration and tele-
presence tools to work, not only did the design
community become comfortable with it, the
tools themselves were forced to evolve to more
powerful and useful versions.

The adoption of collaborative design simula-
tion software, benchtop tools, and processes
are a powerful force multiplier in the mar-
ketplace, enabling companies and organiza-
tions that use them to perform faster and
more efficiently. Any company developing a
mainstream consumer electronics product
without the use of these powerful tools is at
a significant disadvantage to those who do.

The integration of six-sigma Industry 4.0
processes provides additional test and evalu-
ation capabilities throughout the supply and
manufacturing chain, adding to the oversight
and awareness of the product, from concept
to deployment into the field. In addition, the
monitoring and over-the-air update capability
in the latest products enables that manage-
ment to continue until the product is no longer
in use (or is out of warranty).

This expanded reach into a product, even as
it passes into the hands of its intended users,
is an opportunity and a risk. The opportunity
is to create a new generation of always-con-
nected, highly efficient, and multifunctional
devices that can be monitored and managed
throughout their entire operational lifetimes.
The risk is that the ownership and respon-
sibility for maintenance and repair in such
situations can become an issue, but that is a
societal concern.

This new ecosystem of integrated products
and infrastructure, leveraged by the latest de-
sign, development, and manufacturing, will
usher in a new generation of enabled devices,
products, and solutions. 3

Alix Paultre,

Editor
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133.6 BILLION

Global Semiconductor
salesin 202021

Revenue increase over 20 2020

Source: SIA

42.48 BILLION

Predicted market for global
flexible electronics by 2027

Predicted CAGR 2020-2027

: Allied Market Research

100 BILLION

Forecast for global sales of
semiconductor manufacturing
equipmentin 2022

29.9%

Sales increase over 2020

Source: SEMI
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g wide-bandgap semiconductors and other next-
ices in advanced power designs. We'll also examine

When we spoke to John Booher at TotalTemp Technologies, he
emphasized the importance of proper test and evaluation of pro-
duction items as a critical part of producing quality products. The
consequences of a lack of quality are unfortunately well known, but
the appropriate testing processes can be quite time-consuming and
expensive, and easily run into the weeds of undertesting, overtesting,
or just testing the wrong condition.

The tendency to err on the side of safety is generally accepted,
but the flip side of thorough testing can involve spending too much
time and money testing, or literally testing a product to death.
When it comes to power, it’s equally important to understand
the electronic parameters and functions under various electrical
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1 1 POWER SEMICONDUCTOR TEST

conditions, which need to be verified
for at least a basic understanding of
thermal testing.

A high percentage of failures in
electronics are ultimately due to
thermal issues. Subjects relating
to thermal failures include mi-
croscopic cracking, electromi-
gration, thermal runaway of
parameters, or the melting
of materials. Many electro-
lytic capacitors have been

|'Hr.’

shown to dry out
and fail more quickly
at higher temperatures,
and critical connections can

corrode or otherwise deteriorate
enough to cause failure. General thermal
expansion and contraction, along with the
associated moisture cycling, are often at
the root of many failures.

The three ways temperature can be
changed is by conduction, convection,
and radiation. They are generally most
effective in use for thermal testing in that
order. Without a big dive into the math
and logic behind the statement, conduc-
tion is the most effective heat transfer
method. Surprisingly, convection, such
as employed in a temperature chamber,
is far more widely used.

Some of the main reasons for that
disparity include heat transfer by

< Parameters and
functions need to be
verified under various
electrical conditions for
a a basic understanding
of thermal testing.

It's important to recognize and
cope with the fact there is always
" some thermal gradient between the
system driving the equipment and the
furthest part from the driving point
that needs to be conditioned. Thinking
“that’s just the way it is done, or one size
fits all” is also a mistake. Truly, not all
items are compatible with a thermal plat-
form, however, with a little prior planning,
many parts can be effectively tested on a
thermal platform, or in some cases, using
two or more thermal platforms can get
the job done.

Convection heat transfer can, in cases,
rival conductive heat transfer effective-
ness. High airflow is important for con-
vection heat transfer, just as clamping
force is important to conductive heat
transfer. While good airflow is needed
for heat transfer, it also comes at a cost.
Air friction from high-volume blowers is
a surprisingly large source of unintended
heating and other losses. It is often seen
that temperature chambers designed to
maximize heat transfer and minimize
test time produce a surprising amount
of heat from air friction. For example, a
high-performance chamber with strong
airflow to maximize heat transfer can be
seen to cause the chamber temperature to
climb from ambient to over 100°C without
any other heat added to the system.

A The best test choice may be a convection chamber, thermal platform, or a hybrid system.

conduction, which requires intimate
contact between the heating and cool-
ing equipment, also known at the ther-
mal platform, and the device. Fortunately,
many device packages for microwave and
other power equipment come in a package
with a flat thermally conductive surface.
Additionally, many other parts can readily
have a machined fixture to provide the
needed surface contact.

Of course, if you want it that hot, the
additional heat from air friction can ac-
tually be a benefit. Fighting that heating
with a refrigeration compressor system
definitely requires a careful recalculation
of this heating contribution, to achieve
expected cooling results. Not to mention
that this also adds more heat to the room,
eventually adding to the air condition-
ing load of the lab room itself. For many

8 EVALUATION ENGINEERING JULY/AUGUST 2021
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1 1 POWER SEMICONDUCTOR TEST

applications, a temperature chamber with
mechanical refrigeration is a very good
choice, but before purchasing, we suggest
you take time to consider understanding
the choices before you buy.

WBG devices can raise the bar for high-
er temperature testing, as well as higher
power dissipation. Thermal platforms are
a very effective way to test these high-
power devices. Whether the best choice
ends up being a convection chamber, ther-
mal platform, or a hybrid system, they will
all work more effectively with advanced
controller functionality.

You can now combine the forces of
convection plus conduction along with
advanced temperature control algorithms
and automated PDF delivery of printed
results. This will result in superior speed,
accuracy, gradient control, and easy data
automation. While future-proofing might
not be possible, you can definitely make
your thermal equipment choices to test
devices more effective and substantially
more future-resistant.

Transportation evolution

Aehr Test Systems provides test systems
for burning-in and testing logic, optical,
and memory ICs, and offers solutions for
package, wafer level, and singulated die/
module level test. When we reached out to

'V SiC and GaN devices have
lower leakage than silicon
components.

Vernon Rogers, Executive Vice President,
Sales, he pointed out how transportation
is a rapidly developing disruptive space.
The transformation of human transporta-
tion was underway prior to the pandem-
ic, and during the pandemic, a kind of
domino-effect transportation revolution
occurred as automobile manufacturers
committed to electric vehicle (EV) devel-
opment while abandoning the internal
combustion engine (ICE).

Core technologies, like wide-bandgap
(WBG) semiconductors such as silicon
carbide (SiC), enabled this revolution by
providing substantial improvements in
conversion efficiency of static energy to
dynamic energy, reducing the cost of
EVs and/or extending the driving range,
providing incentives to make the switch.
Transformations bring challenges, and for
SiC, a compound semiconductor that was
first used in an electronic application in
the early 20th century, is not immune.

Issues include defects from the man-
ufacturing process, or in the crystalline
structure that require different stress
tests than the traditional silicon semi-
conductor. Among the challenges in semi
test is that WBG semiconductors enable
capabilities and efficiencies that silicon
is unable to achieve, and this is driv-
ing a change across the semiconductor

industry due to the unique manufac-
turing requirements of wide-bandgap
technologies.

Every high-quality SiC device requires
an elevated temperature while apply-
ing voltage, to confirm that the parts
per billion (PPB) quality requirement is
achieved. SiC device technology adoption
is pervasive, and the increasing number of
applications is challenging the manufac-
turing supply chain, with the new require-
ment that every die has to be stress-tested
at elevated temperature and voltage.

Traditional wafer stress test solutions
do not meet the Cost of Test (COT) re-
quirements and package part stress test
and burn-in solutions create additional
yield issues and struggle to deliver the
COT required. Power devices such as SiC
are migrating from single die per package
to heterogenous packages and this is driv-
ing the requirement for full wafer-level
qualification, stress test, and other test-
ing, which is changing from the existing
focus on package and part testing.

The ability to test and monitor all of the
die on a wafer at the same time is required
to meet stringent power-device Cost of
Test (COT) parameters, while delivering
the guaranteed test coverage and quality
required. Advanced wafer probe technol-
ogy integrates the probe card and wafer
prober into a compact and lightweight
wafer probe contactor. The compact wafer
probe contactor, in conjunction with a
highly integrated test system that uses
a thermal liquid to control the wafer
environment within one degree Celsius,
ensures that a uniform high-quality stress
test and burn-in procedure has been per-
formed on each die.

A highly integrated test system, com-
bined with the compact wafer probe
contactor, can reduce the manufacturing
footprint of nine to 18 tester and prober
cells into the space of one unit. An anal-
ogy would be like compacting 18 parking
spaces into one parking space, over an
order of magnitude in saving precious
manufacturing-floor space.

Expanding application spaces

Tom Tran, Teradyne Product Manager,
explained to us how end markets are mov-
ing beyond mobile, and semiconductor

10 EVALUATION ENGINEERING JULY/AUGUST 2021



applications are diversifying into spaces
like autonomous driving, vehicle electri-
fication, XR, AI & machine learning, data
centers, etc. All of this creates a need for
test solutions to address a wider range of
devices. As semiconductor solutions ex-
pand into legacy applications, the com-
pany expects first to see an expansion in
testing, as customers find new and inven-
tive ways to test existing products against
new requirements using our testers.
The next stage they expect to seeis a
drive for improvement that touches on
design and process, as we've seen with

A Power devices such as SiC are driving the requirement for full wafer-
level qualification, stress test, and other advanced testing.

automotive traction inverters and the
adoption of wide-bandgap semiconduc-
tors. Hard-switching Dynamic RDS(ON)
continues to be a challenge, in that there
is an ongoing drive to start sampling the
on-state resistance as close as possible to
when the device is switched.

When it comes to speed, the solutions
are down to a single ps or less, leverag-
ing knowledge of AC switching transis-
tors to control the response, and ensure
that good measurements start as soon as
possible after switching. SiC also adds an
extra layer to existing test requirements,

if only from raw power. IGBTs already re-
quire a significant power source for AC
testing, but to test the short-circuit and
saturation in silicon carbide requires
higher voltages and more current. At the
upper end of those measures, the chal-
lenges become focused on trade-offs in
material physics.

The major system improvements that
will be necessary for next-generation
power devices, particularly with the
adoption of WBG products, include high-
voltage force and measurement capability,
shorter pulse-width at higher currents,
higher speed digitizers with increased
precision, higher bandwidth-high voltage
dividers, and higher bandwidth sensors.

Precise power

Talking to Maureen Lipps, Product
Manager at Newark Electronics, when
we talked about some of the challenges
they are facing in testing WBG semi-
conductors in advanced power designs,
she said compared to traditional silicon
devices, wide-bandgap semiconductors
offer higher power density, smaller size,
better high temperature performance,
higher frequency response, and lower
ON resistance than silicon. In turn, SiC
and GaN have lower leakage than silicon.

Therefore, some of the challenges with
testing wide-bandgap devices include the
need for sourcing higher test voltages, as
well as appropriate current measurement
sensitivity. For SiC, leakages are more
than two orders of magnitude lower than
similarly rated silicon devices, so current
measurements in the single micro-amps
and pico-amps are required.

The key parameters in measuring
power semiconductor devices are high
voltages, plus both high and low currents
while also providing current measure-
ment sensitivity. Advanced functionalities
in test instruments must be capable of
measuring significantly high rated volt-
ages, typically 1K to 3K volts, but also up
to 10K volts. Test instruments must also
be capable of measuring high peak cur-
rents in the 10-A range while measuring
leakage currents in the micro to pico-amp
range. In addition, wide bandgap devices
require unique test fixtures optimized for
high-speed and high-power switching. [

JULY/AUGUST 2021
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From addressing COVID-19 to im- Along with the recent experience with
proving your track times, advanced | COVID-19 mitigation, activities such as

medical technology is finding itselfin all | public monitoring and environmental
kinds of places. awareness in public places have also

Medical electronics have gained a | expanded the use of next-generation
significant amount of functionality and | medical technology to office spaces and
capability in recent years, and through | public venues. The blurring of the lines
technology convergence has been mani- | between medical, public health, sports,
fested in a variety of personal medical | fitness, wellness, and other aspects of
solutions that have impacted the waywe | life-quality management has also created
address medical issues in people. From | challenges for those who design, test, and
Cloud-enabled tech to advanced wear- | evaluate them.
able devices, medical technology is also
moving from the hospital to the home, | Serving the community and home
and other places as well. When we asked Steve Hayes, Technical
Director of Connected Technologies at
Element, he explained that there is a
general trend in the medical industry to
do as much as possible in the community
and home, rather than in a professional
healthcare facility (hospital). The reason
for this is that these large facilities are
under pressure, mainly due to the rising
age of the population, and if this pressure
can be reduced by performing lower risk,
routine type work remotely, it will free up
critical space and resources to focus on
lifesaving and complex issues.

There are secondary benefits such as
reduced traffic on the roads, improving
the air quality and less fossil fuel usage

JULY/AUGUST 2021

if these minor medical tasks can be per-
formed at home. There is another problem
with unwell people mixing with other un-
well and vulnerable people: it increases
the chances of them catching something
completely unrelated to the main purpose
of the visit to hospital.

Whilst moving more of the clinical
work into the community frees up space,
it does mean introducing new risks, as
there is little or no control of the envi-
ronment. For example, you can't restrict
someone’s cellphone use on their prop-
erty just because the person in the next
house is using an ECG machine. There are
other issues such as giving some medical
electronics to a person for them to op-
erate themselves, to take heart rhythm
measurements etc.—what happens if
the person is elderly or infirm? Do they
have the dexterity to use the equipment
as intended or should the equipment be
modified with bigger buttons, displays
etc? Are they more likely to drop the de-
vice onto the floor and hence it needs to
be designed to be more robust?

The examples above help to solve one
problem but create new ones as a result.

¥ Performing critical tests demonstrates that the
product remains safe and fit for its purpose.

EVALUATIONENGINEERING.COM 13
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These newly introduced
risks become the respon-
sibility of the manufac-
turer, who must carefully
consider a wide variety of
issues covering the prod-
uct’s fundamental func-
tions (known as essential
performance) as well as all
the potential external influ-
ences on the product that
could change its essential
performance and basic
safety characteristics.

Element works with a
wide range of manufac-
turers to help them work
through the wide-ranging
hazards of their products
and risks associated with
them as well as perform-
ing critical tests that dem-
onstrate that the product
remains safe and fit for
purpose. As the products
themselves become more complex, the
tests, or rather the monitoring of the
product, becomes more complex. Imagine
using the latest 5G technology to perform
surgery remotely—how will a manufac-
turer confirm that the movement of the
cutting instrument is as precise as physi-
cally holding the instrument and being
in the same room. These are just some of
the daily challenges Element is presented
with and how they help manufacturers
get their product to market safely.

Seeing is believing

Carestream’s Non-Destructive Testing
(NDT) group recently launched the
HPX-DR 2329 GK, a cutting-edge detec-
tor enabling superb resolution and defect
detection (CARESTREAM IMAGE). The
HPX-DR 2329 GK’s 75 pm resolution of-
fers powerful image capture for miniscule
defect detection, and is an ideal option
for the inspection of critical parts and
assemblies to identify defects, including
small cracks, porosity and flaws other
detectors may miss.

Designed for industries that require
the highest resolution possible to meet
stringent industry standards, including
medical and aerospace, the detector

Sponsored by @ element

inpusTREX CarestreamNDT

A The HPX-DR 2329 GK is a cutting-edge detector
enabling superb resolution and defect detection.

aims to improve confidence in accurate
image analysis and reporting, increase
productivity, and lower costs. In addition,
it expands the variety of parts that can be
examined and improves the accuracy of
each inspection. Lightweight with a com-
pact size of 230 x 290 mm and thin profile
at 17 mm, the HPX-DR 2329 GK detector
can fit in tight spaces, allowing for im-
aging and positioning in confined areas.

According to Marty Graen, Global
General Manager for Carestream NDT,
the launch of the HPX-DR 2329 GK un-
derscores the company’s commitment
to offer innovative solutions that are
cost-effective and improve productiv-
ity. The HPX-DR 2329 GK detector works
with Carestream’s INDUSTREX Digital
Viewing Software, which operates seam-
lessly across all Carestream NDT com-
puted radiography (CR) and digital radi-
ography (DR) modalities.

Environmental monitoring
Working with Honeywell to establish new
standards related to indoor air quality,

safety and regulatory com-
pliance, ASM Global is pro-
moting its VenueShield
LIVE proprietary program
for venue reopenings and
operations. Honeywell
will consult with ASM on
guidelines related to de-
ploying healthy-building
technology including in-
door air quality, safety
and security, and person-
al protective equipment
(PPE). Honeywell will also
create a custom, real-time
Healthy Buildings dash-
board for the VenueShield
LIVE program to help
ASM'’s facilities staff quick-
ly identify and correct criti-
cal building control issues.

Additionally, Honeywell
will work with the ASM
Global venue network to
deploy a variety of tech-
nologies that support smarter, safer, and
more sustainable venues to improve the
overall guest experience, including solu-
tions to enhance overall building opera-
tions; mobile computing and data capture
technologies to expedite ticketing, con-
cessions and retail experiences; and more
environmentally preferable products to
help the venues’ efforts to reduce their
carbon footprint. ASM Global President
and CEO Ron Bension pointed out how
aligning with Honeywell will help ASM
create the world’s finest audience experi-
ences at a variety of venues.

Jeff Kimbell, Honeywell Senior VP and
CCO, explained that as vaccine programs
progress around the world, the desire
for normalcy continues to increase. Live
events such as concerts, sports and con-
ventions contribute greatly to the vigor
and excitement of daily life. Honeywell is
working with the ASM Global team to not
only help audiences feel more confident
about coming to live events, but also in
supporting venue modernization and dig-
itization by providing greater automation
and insight into the portfolio performance
and a more seamless audience experience.

VenueShield LIVE is deployed at more
than 325 ASM Global facilities around

14 EVALUATION ENGINEERING JULY/AUGUST 2021



the world, already providing high levels
of cleanliness and safety, while inspiring
consumer confidence, all in coordina-
tion with leading medical professionals,
industry experts and public health of-
ficials. Honeywell’s Healthy Buildings
solutions integrate air quality, safety,
and security technologies, along with
advanced analytics to improve indoor air
quality while meeting energy-efficiency
goals to create a more productive and
better occupant experience.

Surgical navigation
When we reached out to TT Electronics
EVP, Michael Leahan, he brought up the
company's collaboration with Radwave
to bring an accurate, reliable, and cus-
tomizable electromagnetic (EM) track-
ing platform to the surgical navigation
market. This advanced technology offers
solutions for medical device innovators
who are seeking to add new or improved
EM capabilities to their medical devices.
The complete navigation system can be
customized to accurately track a broad
spectrum of minimally invasive diagnos-
tic and therapeutic devices during surgi-
cal procedures with no clear line of sight.
The Radwave electromagnetic track-
ing platform is a new option for tracking
surgical instruments designed from the
ground up for seamless integration into
medical devices and the clinical environ-
ment. The modular platform can be rapid-
ly customized to meet specifications and
is highly accurate with a fast sampling
rate using state-of-the-art algorithms and

W TT Electronics and Radwave are bringing
an accurate, reliable, and customizable
electromagnetic (EM) tracking platform to the
surgical navigation market.

T1' Electronics

4. radwave

TECHNOLOGIES

components. The thin and lightweight
field-generating antenna is translucent
during fluoroscopy and can be easily
customized to accommodate different
sensing volumes.

The platform also features a fully
encrypted API that is easy to integrate
and comes with an open-source SDK.
TT Electronics will support Radwave'’s
platform by providing complete manu-
facturing capabilities spanning a range
of critical sensor technologies. TT’s sen-
sor technologies enable the platform to
deliver the highest degree of accuracy
and precision, even in challenging set-
tings where other EM systems have
been limited by interference or sensing
volume constraints.

Biomedical sensing

Joris van Campenhout, Optical I/0
Program Director at imec, talked about
the need to accelerate the adoption of
silicon photonics in advanced appli-
cations such as biomedical sensing. A
collaborative effort for the hybrid in-
tegration of InP lasers and amplifiers
with Silicon photonics is going on with
Sivers Photonics and ASM AMICRA
Microtechnologies. The group recently
announced the successful wafer-scale
integration of indium-phosphide (InP)
distributed feedback (DFB) lasers from
Sivers’ InP100 platform onto imec’s sili-
con photonics platform (iSiPP).

Using ASM AMICRA's latest NANO
flip-chip bonder tool, the InP DFB la-
ser diodes were bonded onto a 300 mm
silicon photonics wafer with an align-
ment precision within 500 nm, enabling
reproducible coupling of more than 10
mW of laser power into the silicon ni-
tride waveguides on the silicon photon-
ics wafer. Many
legacy silicon
photonic systems
have issues such
as off-chip laser
coupling losses,
a large physical
footprint, and a
high packaging
cost.

Together with
its partners Sivers

T

The InP DFB laser diodes are bonded onto a 300
mm silicon photonics wafer with an alignment
precision within 500 nm.

and ASM AMICRA, imec is extending
its silicon photonics prototyping ser-
vices to include high-precision flip-chip
integration capability of InP lasers and
amplifiers. In the recently completed de-
velopment phase, C-band InP DFB lasers
have been passively aligned and flip-chip
bonded onto 300 mm silicon photonics
wafers with ultra-high alignment preci-
sion within 500 nm (three-sigma value),
resulting in reproducible on-chip wave-
guide-coupled laser power beyond 10 mW.

Going forward, the hybrid integration
portfolio will be extended with reflec-
tive semiconductor optical amplifiers
(RSOA), leveraging the etched-facet ca-
pability of Sivers’ InP100 technology, and
ASM AMICRA NANO's superior bonding
alignment precision. This capability will
enable advanced, external cavity laser
source types, as required for emerging
optical interconnect and sensing appli-
cations, and should become available in
early 2022.

A precise fit
LeNoir “Len” E. Zaiser III and his son, Len
E.Zaiser IV, are entrepreneurs who have
empowered medical manufacturing with
advanced CNC machines. Putting their
production process first, Len Zaiser IV
said building skilled CNC machinists and
programmers, investing in world-class
technology, and refining manufacturing
procedures creates the best product, a
“Field of Dreams” philosophy,” Len Zaiser
IV said. “If you build it, they will come.”
One such industrial force multiplier
is the RoboDrill. When Len Zaiser III
founded Structure Medical in 2005, the
Zaisers used the machine to manufacture
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a titanium pedicle screw assembly—a me-
chanically complex orthopedic screw in-
serted after spinal surgeries. According to
Len Zaiser IV, they determined it was the
most profitable job in the whole factory
inless than a year.

Structure Medical continued to grow,
as did the number of RoboDrills in the
shop. Operators became accustomed to
the usability of FANUC controls, Zaiser
said, and the machines themselves
produced precise, accurate, and reli-
able components. He said they became
known for their titanium and poly-
etheretherketone (PEEK) implants and
other complex components, things that
other people couldn’'t make. Although
now under new ownership, Structure
Medical continues to grow.

Conformity assessment

Dr Andreas Purde, Global Director Active
Medical Devices at TUV SUD, brought up
their cooperation with Johner Institute

Sponsored by @ element

for the qualitative expansion of its in-
novative services in the medtech sector.
The testing and certification company
plans to offer medical device manufac-
turers a digital solution for conformity
assessment procedures as early as this
year. Using the standardized digital solu-
tion developed by the Johner Institute,
TUV SUD plans to significantly reduce
the efforts involved in the submission
and review of documentation, and thus
boost the efficiency and predictability
of conformity assessment procedures.

Professor Christian Johner, Head of
Johner Institute, explained the digitiza-
tion solution is a standardized platform
with open interfaces, eliminating legacy
document processing. Freedom from the
paperwork of the past enables people to
embrace the possibility of improving pro-
ductivity and their international com-
petitive strength.

In the future, Dr Andreas Purde,
Global Director Active Medical Devices

A RoboDrills became
known for their precise,
accurate, and reliable
components.

o

at TUV SUD added, manufacturers can
use the new tool to record their technical
documentation and provide it directly to
TUV SUD assessors without first having
to convert the content into hard copies.
The new platform supports closer inter-
action between manufacturers and TUV
SUD. The open interfaces on the platform
are the grounds for an ecosystem for a
new generation of software tools, giv-
ing manufacturers free choice of their
Notified Body.

A reference architecture

for hospitals

Hans Bartmann, Managing Director of
SparxSystems Central Europe, talked
about how the current Corona pan-
demic shows us how important modern
and crisis-proof hospital management is.
Nictiz is the Dutch competence center for
e-health. Based on Enterprise Architect,
the hospital reference architecture ZiRA
was created. The framework is used to
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facilitate the inventory, development and
innovation of hospital IT.

ZiRA (Ziekenhuis Reference Archi-
tecture) was born out of the realiza-
tion that Dutch hospitals were dealing
with similar problems, but there was no
framework for cooperation in the field
of IT. So 10 IT specialists from differ-
ent hospitals in the Netherlands joined
forces and developed ZiRA, using Enter-
prise Architect, based on information
needs and best practice examples. ZiRA
is part of the iZiekenhuis community, in
which hospitals share their knowledge
and experiences in terms of informa-
tion provision.

ZiRA also provides a digital platform

for sharing knowledge, information and

HEALTHCARE CONTROL

not claim to be complete or absolutely
correct. By means of concrete examples,
the practitioner’s handbook is intended
to encourage people to join the growing
ZiRA community and to have their work
made easier by modelling.

As in many companies, models are of-
ten used in hospitals to map the existing
IT. This gives an overview of hardware
and software and their interdependen-
cies, which helps in replacing obsolete
things as well as in further developing
the system. The Erasmus University
Medical Center in Rotterdam is consid-
ered one of the most important univer-
sity hospitals in Europe and has used
ZiRA as the basis for its own Enterprise
Architecture Repository (EAR).

This process is illustrated using the
example of the business activity “Taking
anamnesis.” Erasmus MC thus used the
meta-model, structure and concepts of
ZiRA as a basis for setting up the re-
pository, but enriched it with its own
organization-specific elements.

The Antoni van Leeuwenhoek (AVL)
Hospital in Amsterdam is a leader in
cancer research and treatment. With the
help of the consulting company Logiqol,
AVL launched the “Integrated Capacity
Management” program in 2017 to opti-
mize logistics processes in the health-
care sector and is thus able to better
manage throughput and access times.
With ZiRA, it was possible to provide
the required control information.

FVM SLL Operational Capabilitios V1.4

1.1 STRATEGIC
COLLABORATION AND SUPPLY
CONTROL

1.2 OPERATIONAL CONTROL
AND MANAGEMENT

[ 1.4 DEVELOPMENT AND
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interdependencies.
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best practices. In addition, workshops
with and for information architects are
organized on a regular basis. The ZiRA
reference architecture is the replace-
ment for the Domain Reference Model for
Hospitals (RDZ), which has been used for
many years to develop various applica-
tions in Dutch hospitals.

A separate practice manual explains
the general principles of ZiRA and gives
practical examples. It states that ZiRA
provides a reference framework and
helps in the development of the orga-
nization and information provision in
hospitals. The reference architecture is

intended to support daily work but does

An EAR is ideally suited to describe
the ACTUAL and TARGET states of IT
mentioned above. Regardless of the ar-
chitecture framework chosen, Enterprise
Architect is a fully-fledged EAR that can
store and manage all architecture con-
tent. In Erasmus MC, they added their
own organization-specific concepts:
organizations, subsidiaries, themes, pil-
lars, departments, etc. The applications
were read from the CMDB (Configuration
Management Database) and linked to
the application functions. In addition,
the own architecture principles and the
data centers, servers, networks and nodes
from the infrastructure layer were added.

At Gelre Hospitals in the Netherlands,
the ZiRA information model was used to
develop a business information model.
For example, the distinction between ac-
tivity and outcome information objects
proposed in ZiRA was found to be very
useful and was adopted. The business
model should provide an overview of
which business information objects ex-
istin the primary care process and how
they relate to each other. In a functional
and technical design, it is now easy to de-
termine whether information objects al-
ready exist and can be reused or whether
anew object needs to be created. {3
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ADVANCED MCU DESIGNS
EMPOWER EMBEDDED
SYSTEMS DEVELOPMENT

by Alix Paultre, Editor

Addressing embedded development

from a microcontroller (MCU) selec-
tion perspective, MikroElektronika
(MikroE), recently released SiBRAIN,
presented as a standard for a modular
plug-and-play development board system
to enable easy swapping of various MCUs
on a SiBRAIN-socket-enabled develop-
ment board. This enables embedded de-
signers to try out multiple devices in their
development phase without a massive
hardware investment.

Each SiBRAIN board is self-contained,
addressing the specific requirements of
different MCUs, regardless of pin count
or pin compatibility. Each card has male
and female high-speed 168-pin mez-
zanine connectors with the SiBRAIN
socket pin-out, and the design prevents
incorrect orientation and placement. We
spoke to Nebojsa Matic, CEO of MikroE,
about the SIBRAIN system and what it
can mean to the embedded systems
designer.

EE: Glad to have you with us, Nebojsa.

Neb Matic: Glad to be here. By the way,

™

l-“: ﬂ " anengineer who has been
. forced to run the company

E for 20 years. In setting the
1 standard in MikroE, we
were really encouraged by the mikro-
BUS standard. Based on that logic, we go
further and standardize the socket and
add-on board for all the microcontrollers

in the world.
For example, a given legacy MCU card

everybody calls me Neb,
it's much easier. So, I'm

=]

has a connector, it could be a pretty big
one, it may be clumsy or delicate. You

may not be able to put the MCU card
back on the board when you remove it.
So, we came up with this standard, we
call it SIBRAIN. Why SiBRAIN? Because
Silicon Brain, SiBRAIN, can do more than
hold a microcontroller, you could also
have Linux, or other OS, on such a board.

I'm looking forward to seeing an
SiBRAIN card with Microsoft Azure
Sphere, we already made an agreement
with them to place media tech chips on

A SiBRAIN is a standard for a modular plug-and-
play development board system.

that card. We already have an agree-
ment and permission to do that with
BeagleBoard. We don't have an agreement
and permission yet from Raspberry Pi, but
we are looking forward to having it.

For the last 20 years we have been do-
ing only dev tools and compilers. So, let
me tell you something about MikroE. We
are a 20-year-old company, with 80-plus
employees, and we do only five things:
development tools, compilers, periph-
eral boards, programmers, debuggers
and smart displays. Basically, we make a
complete ecosystem for the development
of any electronic device.

What is important for us is for you to

know we are a highly organized group
of people, with 2,000 of our own prod-
ucts. Most importantly, we release one
new product per day. So, every day, at 10
o'’clock in the morning, we introduce a
new product, which never existed. It's not
10 o'clock yet. So, I don’t know ...

We set up an organization, with dis-
tribution, bookkeeping, an IT sector
for our ERP system, production, mar-
keting, and of course, sales, etc. We are
like a small corporation, but we are so
efficient, thanks to our ERP system, that
we don't need to have 500 people for what
we are doing. The new card, by the way,
it's an SiIBRAIN microcontroller card for
PIC24, with a whole string of numbers
afterward. It’s a 100-pin card with 256K
of flash memory.

We release one new product per day,
how many products do you think we
should have in the pipeline to be able to
release one new per day? Every day in this
company there are 250 projects in one of
12 stages. The first stage is an idea, the
last stage is the web page, which means
it’s finished.

EE:What are your thoughts on helping
the design engineering efforts of your
clients?

Matic: We are focused on one word—
time. When we think about ourselves, we
think that we sell time—and the products
we produce are just a vehicle for how we
are selling the time. We like to really free
up as much of the time of our fellow engi-
neers as we possibly could. With the tools
we produce, you will do the most with
the time you have. So, that’s how we see
ourselves. For example, I like to go fishing,
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so when you say time, I almost calculate
immediately in fishing time.
We provide fully featured development

SERAM Tor PIC24/dsPICIY
[13-5TT FRET]

A SiBRAIN microcontroller card for PIC24

boards, small development boards, pro-
grammer debuggers, smart display, com-
pilers, and peripheral boards. We have the
biggest number of compilers available.
The reason we have so many is because
we make compilers from scratch. We
have 1000 peripheral boards with unique
functionality. So, if you took a board with
five sockets, and you have five sockets and
1000 click boards, it gives you trillions of

unique combinations. So just imagine
how we make engineering easier.

EE: The nice thing about engineers is
that you don’t sell them something by
saying, “Now in purple,” you know, if
you have a direct benefit for an engi-
neer, you're going to get people who are
going to use the solution. If you build it,
they will come. Of course, you have to
let them know it’s there, but if you have
a good solution and you could present
how it’s a good solution, then you'll get
atleast the smart clients.

Matic: We want to make it so engineers
could easily switch microcontrollers in
their project. It keeps you from having
to rely on only one microcontroller line,
when there is another one maybe which
fits better in your project. Or, just imag-
ine if you are a design service company,
and the guy who made the project left the
company, and of course, he knew the best
microcontroller to use. In this case, what

you do is to just switch to another card,
another microcontroller.

Another example could be, if you want
to show your boss something on how your
idea is working, you can use the biggest
microcontroller with the most resources
just to show him. Then when he says, “Yes,
let’s go to make that project” you can
downsize to the right microcontroller, at
the right price and everything. So there
are a lot of reasons to switch the MCU
easily. It’s all about scalability. You can
either downsize for cost optimization,
or if marketing comes along with a great
idea, but it adds a bunch more memory,
then you can go for the next MCU up in
the series.

It’s an open standard, so you don't
need to pay anything to us. If you want
to place a socket on your board, if you
want to make a SiBRAIN card, it’s up to
you. We want to have a more universal
tool because we like to cut down on MCU
switching time, because that switching
time is actually what engineers hate. [{3
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LEVERAGING THE

CLOUD TO

CONNECT

THE ELECTRONICS

INDUSTRY

ECOSYSTEM

hy Alix Paultre, Editor

It has often been the case in our cur-

rent state of disruptive development
that the core technologies transforming
the devices we use is also revolutionizing
the way we make them. A growing aspect
of the Cloud and IoT are solutions like
logistics and supply-chain management
like Telematics, and the explosion of col-
laborative software tools that are chang-
ing the way the electronics industry works
together, evolving processes and tasks
into an integrated environment of col-
laborative workflows.

One of the companies offering a solu-
tion is Altium, who recently introduced
Nexar, a Cloud-based partner platform
that connects the rapidly growing Altium
365 PCB design community with the tools
and partners needed to create smart &
connected products. To get a better un-
derstanding of how collaborative Cloud-
based platforms can accelerate the indus-
try’s ability to introduce new products,
and what it means to the electronic design
community, we spoke with Ted Pawela,
Chief Ecosystem Officer at Altium, about
the design and development challenges
involved.

EE: One thing about electronic design,
is the more sophisticated the solutions,
the more challenging the development
environment, right? Between technol-
ogy convergence, new technology, and

other advancements, it’s almost like a
Red Queen’s race. We're constantly
moving faster and faster as we progress
into the future. What are your thoughts
on that?

Ted Pawela: 1 think ultimately what we
see in design from a software perspec-
tive, is that simplicity represents more
sophistication than does complexity. I
think the same thing is true in terms of
product development, and more and more
we see, whether it’s the organizations or
the processes that they use, that people
are striving for that simplicity without
giving up sophistication.

EE: Once upon a time, for example, if I
manufactured a mechanical part with
an electric motor in it, like a church or-
gan, I didn’t have to worry about soft-
ware. Today, a church organ design may
have to be a web system specialist, be-
cause that organ’s probably tied into the
church’s LAN with a link to the priest.
Everything is now more complex.

Pawela: 1 think there’s a combination of
things that have kind of contributed to
this; one is that, same in many industries,
everyone has moved away from kind of
vertically integrated development and
supply chains to where there’s more spe-
cialization. That means that you need to

Bhiciii,
“
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The Cloud is enabling a connected
ecosystem of design, supply chain,
and manufacturing stakeholders,
enhancing the engineering of smart &
connected products.

be able to work with and collaborate with
and co-design with many more people.

Then you have more stakeholders in the
process. Then you kind of layer on top of
that, the fact that we’re much more geo-
graphically distributed than we used to be.
Something that’s very temporal as well is
that we find that even when we're co-lo-
cated in a city or a country, we still layer on
top of that yet again, things like the COVID
situation, and the fact that we've all kind of
adapted to working remotely, which makes
us more distributed by nature.

All of those things, plus what we see in
virtually any product that you look at to-
day, there’s the whole notion of electrifica-
tion, or trends of IOT, and things like that.
But everything’s getting smarter, which
means from a product perspective, it’s not
a simple device anymore, it’s a smart and
connected product, which means that, in
many cases, moved from pure mechanical
design to now electromechanical design.
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You've got to connect to an infrastructure

of information. I think the level of com-
plexity as you suggest is vastly increased
from what it was even five years ago, let
alone a decade ago or two decades ago.
Our approach to addressing that has
been that people need to interact in the
design process, and that need is sort of
more acute than it ever has been.

We feel that the only way in today’s
world that is really possible and practical
and effective is through the cloud. What
we've been trying to do is not change our
software from desktop applications to
cloud, but to cloud-enable them so that
collaborative mechanism is ever present
and to do it in a way that people don't
have to think about it, and don't have to
do anything beyond what they've already
been doing, but it’s just there. It just works
for them.

For the last two years, we've been
focused on the introduction of a cloud

platform called Altium 365. It was intend-
ed all along to be a two-sided platform in
that it was intended to support our users
and their collaborative workflow, but also
for partners and other stakeholders in this
product development ecosystem. They
can participate in it in a collaborative way,
they can contribute to it. That was really
for us, the genesis of this idea of Nexar
that were launching now, and Nexar is
really that same cloud platform, but is
the face of it to our partners where we
expose APIs and we expose solution de-
velopment kits. We likewise expose things
like feeds of data that we have available
to us through our various product lines
and businesses.

So you can easily connect into that
ecosystem, and provide value to the
people who are doing design today.
What our team is trying to achieve with
that is the thing that we've been talk-
ing about now for certainly as long as

I've been a part of Altium, which is five
years now, and that’s to help to transform
the industry. What we mean by that, is
to move the electronics design industry
from something that was designed and
architected to work 20 or 30 years ago.
It’s largely stayed the same, and we're
trying to move it into 2021 and beyond
into again, a more connected collabora-
tive style of product development.

EE:Right. We had interviewed a compa-
ny that had been working with Altium
and one of the questions that T had was
how this has been almost a perfect
storm for collaborative technologies,
because it’s not like they haven’t been
around, but they were in their evangeli-
cal growth process when COVID hit.
And all of a sudden everyone started
demanding these products that the
industry had been trying to convince
them they needed for such along time.
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Pawela: The way that Ilook at it is that
everything with the COVID pandemic
wasn't so much changing what was al-
ready set in motion, I think what it’s done
is accelerated it. People had talked about
transitioning from the office environment
for along time and the products that are
needed to support them. The transition
was happening, but with a slow, gradual
approach, and what we've just seen is this
massive acceleration of having to do it
by necessity. Necessity ultimately is the
mother of all invention, and I think this
is one of those situations, and we have
absolutely seen it from our customer base.

You would potentially expect that ev-
erything stopped when the pandemic
hit, but it actually didn't at all. In fact, it
pushed down the accelerator because the
demand for the products that our custom-
ers create, and the demand for those to
become even more innovative, has just
increased in the past year.

EE: To put it in context and perspective
in the process, why don’t you walk us
through it. I'm a designer, and I've got an
idea for a smart device with interoper-
ability and connectivity. I approach you
to say, “Hey, improve my development
process.” Where do you insert your value
in my process to add that value?

Pawela: We do that at various levels.
For many years, Altium has been doing
this at the design tool level and helping
people to streamline the way that they go
from concept to a completed design that’s
ready and manufactured. But now, we're
focused on a couple of other issues. The
first is recognizing that the design process
is not generally done in isolation. Sure, in
a startup occasionally, somebody’s got a
product idea and as an entrepreneur, they
handle design themselves but there are
typically other stakeholders involved in
the process; you have to add different ele-
ments for a full product design, not just
a printed circuit board design. That col-
laboration element is one place that we
help them today in ways that we didn't a
few years ago.

Moreover, when you go about that
design process, you never go into it with
the idea that the job is done when the

design is complete. The job is done when
the product is manufactured, when the
product goes to market and the prod-
uct is out in the field being used by end
customers. That’s an extremely complex
and multifaceted process. So, imagine you
complete a design and want to move onto
the manufacturing stage, and you have to
find the parts that are going to be used to
create a printed circuit board. Suddenly
you find that a capacitor, a simple pas-
sive capacitor that you designed into
this printed circuit board and device a
month ago, suddenly the entire stock all
over the world has evaporated. As crazy
as that sounds, that’s a real life scenario
that happens today.

We see that in many industries; theyre
struggling to keep up with consumer
demand because of that supply chain
shortage. Having access to real-time
supply chain information while you're
designing is vital, so you can avoid using
parts that are suddenly unavailable, or
that are maybe facing end-of-life. That's
another area where we're helping them.
We do that through our Octopart part
and data-feed information. That tells us
everything about the pricing, about the
availability, about the stock at various
distributors as youe designing. Making
that available during the design process is
another way that we're helping transform
the electronics industry.

EE: 1t is cool that youre working with
Octopart. I remember when those kids
launched, it’s very cool to see that they
got where they wanted to with that
service.

Pawela: Octopart has been great. It’s
been a fantastic business for us, and it’s
been a big contributor to the industry.
They have over six million queries every
single month; people looking for differ-
ent parts on Octopart, so it's widely used
and adopted in the industry. But it's not
the end of the road for us with Octopart
either because there’s a whole lot more
that we can do in terms of making that
information available to actual OEMs and
manufacturers so that they have access
to that as well—not just people in the
design process.

What'’s interesting to many of the ac-
tual component manufacturers is to get
an understanding of what people are de-
signing today. What are the trends? Is it
Wi-Fi? Is it 5G? Is it high-speed design,
high-density interconnect? What are the
things that they should be thinking about
as weTe introducing new products? And
theyTe thinking about what stock and
inventories we should create. That kind
ofintelligence is something that is really
needed and desired by the manufactur-
ers, and having access to both the design
tools and that supply-chain information
is incredibly valuable.

We have a unique opportunity to be
able to give insight into that from a trends
perspective, not an individual customer
perspective. If we look at Europe, we have
to also ask what are the design trends in
the US? What are the design trends in
Asia? Are they the same? Are they dif-
ferent? And you know, what sorts of chips
are people needing? What passive compo-
nents, what other parts? Octopart’s been
avery interesting business and we've got
still a long way to go with it.

EE: As advanced as what you're doing
is, you probably see room for growth.
Is there anything you see that is some-
thing that you would want around the
corner?

Pawela: For us, the big thing that we've
been trying to do from a high level is to
connect the design community with the
supply chain community and the manu-
facturing community. We see right now
a really great opportunity where we've
done a lot with Octopart and the sup-
ply chain, and making that information
available, but manufacturing is still sort
oflargelyisolated and it sort of manifests
itself. You see this very easily when, if you
were to go to a board fabricator and just
ask them, “How many board designs do
you receive that you can immediately
put onto your assembly equipment, put
it down the line and actually produce that
board?” Largely, they'll tell you it’s almost
always zero.

That’s because designers don't like the
fact that we have design rules that largely
guide us away from things that are hard to
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manufacture, and we call this design for
manufacturing, right? Those rules are not
consistent from manufacturer to manu-
facturer because they all have different
equipment and different capabilities.
Your design has to conform to a specific
manufacturer’s requirements. On top of
that, if manufacturers get something like
design or Gerber files or something, they
don’t know what the design intent was.
Did those traces have to be that close to-
gether? Did this one have to run so close
to a connection that you've designed into
the board? Those things can affect every-
thing in a dramatic way; the cost of the
board, the speed to produce that board,
all of those sorts of things.

So, what we want to do is bring manu-
facturing closer with design. What I like
to say is it transitions from design for
manufacturing to design with manu-
facturing. That's a big part of why we're
introducing this other side of our cloud
platform, the partner side—the Nexar
side—so that we can bring manufactur-
ing onto that platform. The process of
communicating about the design, even
while it’s happening, can be taking place
between designer and fabricator, or be-
tween designer and assembly house or
contract manufacturer.

So, we can short-circuit the questions
that come at the end of the process, and
bring them forward. Not “design-in” prob-
lems, but “design-out” challenges that we
might not be able to catch downstream
in the timeline of product development.

EE: Very cool. It’s an inevitable direc-
tion. You were saying before how the
task doesn’t end until it leaves the fac-
tory. Nowadays, it doesn’t even end
there, with some products you've got
in the field getting software updates,
and you're monitoring the product until
the warranty runs out half the time now
with an advanced product out there in
the field. I think we’re actually progress-
ing to an almost meta awareness of a
product, from the simulation and design
all the way out to maintaining it and
keeping in contact with it in the field.

Pawela: 1 couldn't actually agree more.
We used to think about having all kinds

of statistical information for quality and
throughput on the manufacturing line,
and it kind of stopped there, but now,
as you suggest, were seeing that, that
extending out into the field where we're
actually being able to collect data. We can
see more how people are using them and
when things go wrong,.

There’s a full lifecycle of information
that’s available now that was never avail-
able before. And the big transition is that
were moving to a place where we'e actu-
ally starting to use it where it becomes not
just information or data, but it becomes
intelligence and that’s highly valuable, be-
cause that informs all kinds of decisions
that we never would have been able to
make in the past.

EE: Well, it could even cascade back-
wards if you think about it, Ted, right? I
could create a product; discover a prod-
uct problem in the field and have that
change cascade all the way back to the
design process.

Pawela: Yes, absolutely. And it goes even
further because sometimes you find that
something that you see in the field that
you might change on that given product,
that might be a component that isn't func-
tioning properly, and you want to know,
where else did T use that in all of the prod-
ucts that I have available? We can really
blossom into something very extremely
valuable.

EE: That is an excellent point to bring
up, because that level I would call a
meta-awareness, that kind of aware-
ness through your design processing
and manufacturing procedures. It’s the
kind of thing that you point to and say,
“That’s what Big Data does well. That’s
why we do this thing.”

Pawela: Absolutely. I think what we're
seeing is also a trend in general for the
industry to start thinking about now: how
do I also apply artificial intelligence algo-
rithms to that? So that I cannot only sort
of be reactive toit, but I can be predictive.

Let’s just say the product development
industry in general and particularly
now that electronics are in everything.

We think that our sort of relevance is
extremely broad, but in the electronics
industry, relevance is now applicable to
almost everything we see in everyday
life. Everything we do over the course
of your day, if you look around, you see
electronics built into that, and yet we have
an electronics sort of value chain that is
still largely disconnected. It operates in
the same way that it largely did 20 years
ago. The opportunity for this industry to
bring itself forward and modernize itself
is really incredible right now. It’s going to
result in massive time and cost savings
and massive amounts of innovation if we
can, as an industry, come together to solve
that and attack that problem.

This is exactly what Altium is doing
with the Nexar platform right now. We're
trying to attract any stakeholder or part-
ner in the electronics design ecosystem,
even our competitors, to participate in
modernization of our industry. Were not
asking for anyone to pay for that; it’s sort
of zero friction, zero costs for partners to
come and do that. We know that we will
win ultimately through our design tools
and our design platform, and the better
we do this, and the more value we can
add to our platform, both organically and
through partnerships, the more people
will come and use our design tools.

That's what we're trying to achieve—
getting more and more people to use the
platform...people, companies, technolo-
gies, all coming together to participate,
and use the platform for their own ben-
efit. They get to take advantage of the fact
that we've got a vast user community who
need their products. And, in exchange,
we're giving value back to all of the people
who do the design work today. Everyone
wins; customers financially benefit by
having better solutions and faster time
to market. Our partners benefit by virtue
of being able to do business with this com-
munity of designers. And our designer
customers benefit because they are once
again receiving the benefit of better, more
connected processes, tools and so forth.

That'’s what Nexar is all about and were
genuinely excited about having this op-
portunity. And were hoping that the rest
of our peer companies in the industry,
likewise, will feel the same way. 3
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by Alix Paultre, Editor

To get a deeper look at one of the as-

pects of the Cloud and managing the
RF spectrum, we reached out to Michael
Eddy, VP of Corporate Development at
Resonant. The company has been working
on solutions to address spectrum deficit,
which can mean reduced data speeds and
a reduction in usable bandwidth. RF fil-
ters are one of the ways to enhance spec-
tral efficiency by protecting from degrada-
tion due to interference.

How efficiently a given frequency car-
ries a data packet is critical to maximiz-
ing a system’s RF performance. Filters
with wide bandwidth are needed to
realize the full potential of 5G and Wi-
Fi. Resonant’s XBAR resonator can cre-
ate filters that deliver performance and
maximize efficiency at up to 1,200 MHz,
with support for frequencies higher than
3GHz, with very high power handling and
low loss.

EE: Thinking about how far RF has come
as an application space, I mean, 50 years
ago, you could count direct RF applica-

tions on one hand. After you get past

consumer, there were a few military ap-
plications, a handful of industrial appli-
cations. What would you say is the big
definingline in the RF space, where RF
stopped being a niche application space
as it were, and really started becoming
a commodity for society?

Michael Eddy:1think the driver and the
inflection point happened because of the
phone, the wireless phone. At the very be-
ginning, and I remember, if you see on
the TV, these very early Motorola phones,

which looked more like a
brick than what you see in
amodern smartphone, the
key was the RF. But no one
really knew how that was
going to take off, as you
started to really engineer that RF com-

ponent in the phone, so that you could
make it both mobile and have distinct
functionality, and allow you to become
wireless, as opposed to wired.

EE:You could make the argument then,
Mike, it’s almost like an iPod, iTunes

Olemedia/E+/Getty Images

thing, that the smartphone is now ubiq-
uitous, a mainstream RF device, but that
it also required the connectivity aspect
to be realized to make it a thing. It’s one
thing to say, “Okay, everybody can get a
walkie-talkie,” but then to say, “every-
body can now get a walkie-talkie that
is indistinguishable from a telephone in
your mind.”

Eddy: Initially it was just the voice and
putting that code on the phone, but once
you started integrating it with the internet,
it really took off as a device that was essen-
tial for everybody, both to make calls and
also to interface with the internet and be-
come more and more sophisticated as each
generation of wireless technologies evolves
and becomes more and more sophisticated
and more and more functionality.

EE: We see multiple issues when we
start doing what we call the Cloud,
right? You've got multiple devices, us-
ing multiple bandwidth, with multiple
protocols. Imean, there are alot of mov-
ing parts, no pun intended, out there.
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What are some of the issues you see?

Eddy: Really, the issues we see are more
of a function of the complexity and the
amount of signals being transported from
your phone to the network, and from all
the different devices to the network and
then the internet, and being able to define
and maintain the lanes of the different
signals, to make sure that they reached
the place they need to go to, with high
integrity.

EE: What about the people who would
say, “Well, I've got software defined ra-
dio now, I've got digital devices, I can
just define in the software how exact 1
want my signal to be.”

Eddy: You can do that to an extent, but
the size and the amount of these signals
now are such that you're still required to
deal with that integrity and maintaining
the lanes, the frequencies of these signals,
using RF. It's only though, by very sophis-
ticated filtering, allowing the signals that
you want to listen to and to deal with in
the phone and vice versa, that you can
maintain the integrity of those signals.
That'’s why high-performance filters in the
phone have become an essential piece of
maintaining and making sure that the
performance of the phone is maximized.

EE:Whatkind of performance on these
filters are we talking about? Are these
straight up brick wall filters or is there
an attenuation roll off? How precise are
the current filters and how precise do
they need to become?

Eddy: Just as a stake in the ground,
take a modern smartphone. A high-end
smartphone has somewhere between 60
to 100 filters in there. That’s because these
phones need to operate on multiple fre-
quency bands, anywhere from 600 MHz,
and now in 5G and Wi-Fi, up to 7 giga-
hertz. Each particular band that you want
to use in that phone needs a filter, so that
the different signals do not interfere with
the signal that you're interested in.

The key to these filters are they have to
have verylowloss, so that you can main-
tain low power so that your battery is not

» Resonant’s XBAR
resonator tech creates
filters performing at up
to 1,200 MHz, supporting
frequencies higher than
3GHz.

drained. That also
gets the maximum
signal strength,
so you can get the
highest data rates
possible out of your
phone. Then, it must
be rejecting any of
the out-of-band sig-
nals that are poten-
tial interference. So, as you said, the roll-
off needs to be very steep. The closer you
can get to a brick-wall filter the better, and
that involves what we call acoustic-wave
filters. These filters are based around the
piezoelectric effect and the roll off you
can get in this very, very small size is in-
credible. So, youe typically attenuating a
potential interfering signal by somewhere
in the order of 50 DB.

EE: That’s very interesting Mike, be-
cause the power space is being dis-
rupted right now by GaN, which is a
piezo semiconductor. It’s interesting
that piezo materials, which used to be
a novelty, are now becoming critical
parts of our infrastructure.

Eddy: Using piezoelectric filters was a
critical turning point in the phone, be-
cause there are so many filters and they
need to be so small, that the only kind of

Interdigital Transducer 10T}

Pieroelectric membrane

filter technology that you can really uti-
lize with this kind of performance and
this kind of size, are piezoelectric filters.
They're basically using the piezoelectric
effect to generate resonances that can be
built up as a filter. As you say, it’s a very
interesting time right now because 4G is
transitioning to 5G, and obviously when
that happens, there are some key disrup-
tions going on because of the change in
requirements.

You mentioned GaN, which is a very,
very good power semiconductor for high
power and high frequency. That’s why
youTe seeing GaN now being used for
infrastructure for 5G, because 5G is now
moving to higher frequencies and a much
larger bandwidth. That’s exactly what’s
happening, so you'll see the replacement
with GaN on the power side. Also, what
you'e seeing now in the phone is a move
to different kinds of filters, still based on
the piezoelectric effect, that can optimize

'V These piezoelectric filters are very, very small in size.

N
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the performance because they work best
at high frequencies and wide bandwidth.

EE: Some of our audience knows that my
background is Army electronic warfare,
which was in my day was nothing but
old-school RF and we were almost out
there in the woods with coat hangers. To
see the migration now to such high levels
of precision, it’s really something. For ex-
ample, if you wanted to look at another
application space that’s completely re-
moved from ours, but is actually getting a
weird renaissance because of accuracy of
precision is ancient archaeology. We now
have the tools to appreciate how precise
that stuff was. 18th- and 19th-century
man didn’t have the tools to know how
precise that stuff was.

Eddy: That’s a really great analogy and
perhaps I can just build a little bit on
that, about what Resonant does and our
technology for 5G, which we call XBAR.
In cellular wireless technologies, we go by
different generations. So, in 3G technol-
ogy, the frequency bands were about 2
GHz with a bandwidth of about 35 MHz,
and a certain kind of acoustic-wave fil-
ter technology is optimized for that par-
ticular set of requirements. And that’s
what's called SAW, surface acoustic wave,
acoustic technology. When 3G went to
4G, youre now looking at about 2 GHz
frequency bands, with a wider bandwidth
of somewhere in the order of 65 MHz. So,

'V Filter type comparison

SAW
Suface Acoustic Wave

Wireless Network

TC-SAW
Temperatura-
Compensafed Sufoce
Acoustic Wave

Wireless Network

Steps in Manufachuring Steps in Manufachuring

Simple & Low Cost
Process

Simple & Low Cost
Process

Lower Frequency & Bandwidth

Bulk Acoustic Wave

Steps in

Complex & High Cost

the bandwidth increased, and the fre-
quency increased, and the old technology
for 3G SAW was really not optimized for
this new set of requirements, and a new
acoustic wave resonator technology was
developed for that particular new set of
requirements, which was called FBAR.

It was actually invented by Broadcom,
then Avago, and that is a bulk acoustic-
wave technology that was optimized for
these new requirements. 5G is again, very
different. Youre now talking above 3 GHz
with bandwidths of 600 MHz, 900 MHz.
The new Wi-Fi bands at 1,200 MHz wide
at 6 GHz. These new requirements, the
old 4G technology, there is a huge amount
of fab infrastructure, engineering infra-
structure around that 4G technology.

Those companies are trying to ex-
tend the performance to meet these
new requirements. But Resonant is an
IP licensing company with some very
sophisticated software, so what we did
is we took a blank sheet and said, “What
is the best technology for these new re-
quirements?” So, we invented this new
resonator technology for filters, optimized
for these new requirements and we call it
XBAR. Our XBAR technology is designed
for these 600 MHz, 900 MHz, 1,200 MHz
bandwidth, at frequencies of 3-7 or higher
GHz. Does that make sense?

EE: It makes a lot of sense, and actu-
ally, I wanted to comment on what

you said and follow up, because it is so

FBAR
Bulk Acoustic Wave

Steps in

Complex & High Cost
Frocess

Frocess

Higher Frequency & Bandwidth

SMR-BAW XBAR"®
Bulk Acoushc Wave

Steps in Manufacturing

Complex & Low Cost
Process

fascinating to hear the development
path for Resonant’s solutions. You could
tell that it’s an example of technology
convergence in that you're a material
scientist, a professional, and you've
come up through these spaces because
you've touched the spaces by adding val-
ue with material science, and it’s almost
achemical engineer’s approach. “Okay,
what’s the shape of the molecule? What
molecules can I find that’ll have that
shape and let me make this new drug.”
It’s interesting to see the different ap-
proaches refreshingly creating these
enabling solutions.

Eddy: Actually, it is a tremendous conver-
gence of some really critical technology.
One of which, as you said, is the material
science, and the material science that has
been critical is what’s called engineered
substrates. The ability to put different
layers of single-crystal substrates on
silicon. So, we can now put things like
lithium niobate and lithium tantalate,
these piezoelectrics on silicon. This is a
very recent establishment of what we call
engineered substrates.

Then the other convergence within
Resonant, is we have this very sophisti-
cated software platform, it’s called a full
finite element modeling tool, where when
we have the materials, properties, and
physical dimensions, we can accurately
predict the kind of RF performance we
will get out of a fabricated structure. I
think were the only ones who
have that level of predictability
and accuracy around our soft-
ware tool. So, the convergence
of the materials and the sophis-

— _ ——i ticated software allowed us to
— invent the right kind of struc-
ture for these new requirements.

Wireless Network Wireless Network Wireless Network
= = EE: Well, kudos. One of the

ways to determine a technol-
ogy’s sophistication, is how
precisely can they apply force.
From military weaponry to RF
signaling, the thinner your
scalpel blade is and the more
precisely you can place it, the
better a doctor you are, as it
were.
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Eddy: Absolutely. We'e firm believers in
that, that were continually improving our
software tool for accuracy because that’s
what really allows us to invent and really
make sure that we are at the forefront of
the kind of technology for this next gen-
eration wireless. And it’s not just 5G, all
of the frequency bands below 3 GHz are
full, so all of the new wireless technologies
are above 3 GHz. That’s why 5G is in the
3.3-5 GHz range. The new Wi-Fi bands
are five to 7.1 GHz, and ultra wideband is
being used now in the iPhone 11 and 12,
for very precise location. That’s in the 6.5-9
GHz range. You'll see even Satcom look-
ingin the 12 GHz range, that’s where the
bandwidths are available. We believe our
technology will be able to utilize and take
advantage of all of these new applications.

EE: You touched on one of them, when
you said location, smartphones and
personal electronic devices tied to the
Cloud are going to become a critical
part of sensor fusion in a smart city
environment, intelligent traffic and the
like. Because the car may see you, but
then if the car also sees the phone as it
were, youre doubly safe.

Eddy: Yep.If youlook at a modern au-
tomobile and you look at the shark fin,
that is a very sophisticated. It's called a
telematics control unit, a TCU, and it’s
building on the kind of modules you see
in the phone, because it needs to interface
to the network. Then, it needs to interface
within the car and interface with all of
the sophisticated sensors that are within
the car. And so already, youre seeing a
very sophisticated wireless module that
is being used in the car, as we move to-
ward more and more autonomy and more
and more need for infotainment within
that car. And that’s why you see rumors
of people like Apple looking at autono-
mous vehicles, because everybody is fight-
ing for that, what they call a full screen,
the screen within the car.

EE: The car is literally the convergence
of every technology currently being de-
veloped. Everything from wide-bandgap
semiconductors to advanced RF filter-
ing, it’s going in the car.

Legacy filter technology restricts wireless data flow.

Aluminum Nitride [AIScN)

//BAH' enables unrestricted wireless data flow.

Lithium Niobate [LINbO3)

Eddy: And as you said, as you move to
more and more autonomy, it becomes
very, very critical. Part of 5G is very wide
bandwidth. The other part is very, very
short delay times. Latency getting less and
less, and that’s going to be critical in the
car, and if you think of safety, moving at
60 miles an hour, if you have something
that is going to have a long delay, that
is going to be a problem. And so again,
another key piece of 5G is to move the
compute piece to the edge, closer to the
user, so that the delay becomes minimal.

EE: That’s the whole impetus behind,
for example, artificial intelligence at the
edge. Everything that you can do to le-
verage computing at the edge is being
looked at because latency is so critical.

Eddy: Yep. No, I'm very excited about
the transition from 4G to 5G because it
is such a disruption and it’s very differ-
ent from 4G because it’s going to enable
new applications beyond just the wide
bandwidth. Whether it’s more autonomy
in the car, whether it's more robotics in
the manufacturing line, whether it’s in-
creasing use of AR and VR, because the
latency’s so short now. There’s just a raft

of new applications that can be gener-
ated because of these very different and
improved requirements of 5G.

EE: Excellent. If you had any final
thoughts, now would be a perfect time
for them.

Eddy:1think basically, making sure that
people understand that wee in the early
stages of 5G. Each generation in wireless
lasts about 30 years, and each generation
of wireless starts at a clip of about every
10 years, and we get a new generation.
Right now, we'e at the early stages, and
so youTe not seeing the dramatic improve-
ment over 4G yet, but in the next two,
three, four, five years, you'll start to see
some great improvements in the data
rates for wireless and 5G.

You'll also start to see the need for these
very high-performance filters, that we are
at the front edge of, at Resonant, generat-
ing our XBAR filters. And the validation
beyond, you're absolutely describing this
correctly, is we have the very sharpest scal-
pel with our software tools, is that the larg-
est filter manufacturer in the mobile space
is partnering with Resonant to bring this
technology to the marketplace. 33
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SMALL-GELL DEVELOPMENT IS KEY TO
A SUCCESSFUL 5G INFRASTRUCTURE

by Alix Paultre, Editor

The most important aspect of our

modern Cloud-based IoT-oriented
society is the infrastructure required to
sustain it. For all the wireless wonders that
abound today, they rely on a lot of wiring
behind the wainscoting. Establishing,
managing, and maintaining the wireless
infrastructure is vital to the continued
functioning of the Internet of Things as we
know and expect it to be.

Development and deployment of that
infrastructure is multi-tiered and -fac-
eted. The modern RF airways are super-
highways in the sky, relying on proper
lane and traffic management to prevent
complete chaos. Within the 5G infra-
structure, small cells are crucial, provid-
ing increased coverage and uniform 5G
user experiences, as well as maintaining
high data rates and low latencies.

Addressing the emerging 5G small cell
market and accelerating 5G deployments
in outdoor metropolitan and indoor en-
terprise locations, LitePoint, a provider
of 5G test solutions, announced it has
signed an agreement with Qualcomm
Technologies to support LitePoint’s de-
velopment of 5G test solutions for the
Qualcomm 5G RAN Platform for Small
Cells (FSM 100xx).

Small Cell

Small Cell

UW

7Y 4 0f

A comprehensive solution
LitePoint’s IQgig-5G is a fully integrat-
ed, versatile multiband millimeter wave
(mmWave) non-signaling test solution
and the first of its kind to support all 5G
FR2 frequencies within the 23-45GHz
frequency range. All signal generation,
analysis, processing, and RF front-end
switching are self-contained inside a
single chassis. The one-box design makes
it simple to set up, use and maintain in
order to achieve reliable measurements.
Enabling small-cell waveform genera-
tion and analysis for 5G radio technolo-
gies, provides an intuitive graphical user
interface (GUI), and allows for real-time
RF parametric analysis for small cell prod-
ucts. The Qualcomm 5G RAN Platform for
Small Cells (FSM 100xx) is the industry’s
first 5G NR solution for small cells. The
10nm solution supports both sub-6GHz
and mmWave spectrum bands.
- This platform is de-
signed to support original
equipment manufactur-
ers (OEMs) to reuse both
software and hardware de-

signs across sub-6GHz and
mmWave products. To take a deeper look
at this development and the role of small

Macro Cell
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cells in 5G development, we spoke with
Rex Chen, Director of Strategic Business
Development at LitePoint.

EE:Radio has been a fundamental part
of society since Tesla developed the core
technologies and Galvani implemented
them. But for along time, radio was con-
sidered more of a public good and a niche
asset. Now applications for wireless have
become mainstream, and we're adding
new applications every day. Where would
you say, Rex, where the tipping point
came, where wireless became a critical
infrastructure commodity?

Rex Chen:1think the tipping point where
it became a commodity was when we
transitioned from analog to digital. In
particular, I would say it really got started
around the 3G era, when you had clear
voice communications and an actual de-
vice to carry with you to make a call any-
where, any time. I think that started the
momentum of wireless and seeing how
powerful it is and has become prevalent.
It's become a part of society, and part of
our everyday usage.

There are businesses that are developed
on top of wireless systems that would

Small Cell
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A LitePoint's 1Qgig-5G multiband mmWave non-signaling test solution uses the Qualcomm 5G RAN Platform for Small Cells.

not otherwise survive today without it.
A good example would be something like
Uber, right? It's an app, sits on your mo-
bile device, and it entirely relies on the
wireless communication to identify where
a person is located at any point in time.
Being able to communicate and request
a service that they need and to get aride
to go somewhere. I think even though it’s
a crowded space, we'e still in the early
innings of how this can really transform
industries with 5G.

EE:Now there’s a challenge to ensure that
we can provide these services. Because it
places demands on the equipment, the
precision. Right? It’s like having a soda
fountain, each of the flavors better be in
their own pipe.

Chen: 1t's certainly crowded. I think the
idea of where the wireless system used to
be,Ithink you mentioned earlier, kind of a
very tight-knit or closed-loop asset, is now
kind of moving from that kind of central
base concept into the edge or open-loop
concept.

EE: Excellent point. What are your ob-
servations on that? Now that it is be-
coming decentralized and digitized and
almost like a part of the web?

Chen:1think a variety of things can hap-
pen. Look at how the media is transform-
ingitself today. You have YouTube influenc-
ers, you have documentaries or films that
are not from the core mainstream. I think
what you'll see in these wireless networks
is also kind of the similar path. Where you
still have your core network infrastructure,
but as it kind of moves and decentralizes,
you'll have these smaller, mini base sta-
tions, what we call small cells, that are go-
ing to be prevalent in places that are high
density, metropolitan areas.

The emergence of O-RAN also known
as open radio access network, is another
good example of how a closed-loop system
is now opening up and allowing white-box
vendors to participate in different layers
of the network stack and lower the cost
for operators to deploy new wireless in-
frastructure in the market.

I think these new technologies moving
from the core to the Edge and becoming
more transparent are just some display of
where we are going in the future.

EE: Because this announcement with
Qualcomm directly impacts develop-
ment of small cells, why don’t you put it
into context of what you just explained?
Considering the importance of small
cells within the context of the Cloud,
and the importance of precision per-
formance to make sure that you stay
“within your lanes.” So how does this
announcement with Qualcomm impact
the development of small cells?

Chen: This announcement with
Qualcomm directly impacts the OEMs
building these small cells, helping accel-
erate products getting out in the market
faster. The reason it’s able to do that is
because a lot of the test metrics and
methodologies are highly dependent on
the chipset inside the product. So this li-
cense agreement between LitePoint and
Qualcomm inherently speeds up OEMs
that use Qualcomm small cells (FSM
100xx) to get the end device tested in
production faster and it really helps the
entire ecosystem moving forward.

EE: Let’s talk about the designers in-
volved in the deployment. How much
hand-holding are you willing to offer?
What kind of engineering support can
you provide people who want to maxi-
mize and optimize this?

Chen:1think there are a couple of angles
to look at. For some OEMs, they want to
be able to have the ability to manage
production, not just the actual device,
but all the software and tools involved.
For others, they are looking for already-
existing optimized software solutions
that are vetted by industry standards.
What we do besides working with the
chip makers here is also offer not just
the test instrument hardware, but all the
software involved and the ability to turn
on certain knobs and optimize those test
methodologies.

How do you actually optimize, for
example, your test time? That requires
understanding what is underneath the
hood in the system software and what
tradeoffs or compromise can be made
between quality versus time. That trad-
eoff has a direct impact on the bottom
line of how much it costs to get a product
out in the market. The collaboration with
Qualcomm has been going on for many
years in our cellular technologies and con-
nectivity product, but this is kind of the
next step forward.

The area where small-cell plays, it’s go-
ing to have a more and more important
role in the future for these mobile opera-
tors to deliver higher data rates, lower la-
tencies, and better performance. We are
at the center stage of that enablement, in
particular areas where there’s high den-
sity, metropolitan cities, or enterprise
environments, indoor corporate spaces,
campuses, and facilities. The ability to get
these small-cell base stations in a faster
time with better cost structure is really
enabling the industry and ecosystem at
large for the 5G evolution. 3

For more information on LitePoint's 5G
testing solutions, visit https,//www.litepoint.
com/products/iqgig-5g/.
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mmWave
Semiconductor Device
Test Systems

Marvin Test Solutions’ TS-900e-
5G Series mmWave semiconduc-
tor device test systems deliver
proven performance to 44 GHz
and beyond, while meeting the
high throughput requirements de-
manded by OSAT production. The
scalable multi-port architecture
supports up to 20 independent
VNA channels, dynamic digital
with per-pin parametric measure-
ment units (PMUs), and a wide
range of instrumentation options.
Claiming the fastest mmWave
production test performance in
the industry, they are ideal for
both wafer probe and package
test. Additionally, the flexible
receivers provide support for most
popular production automation
and handling tools.

RF Loads with
1.85mm, 2.4mm,
3.5mm, SMP and
SMPM Connectors

Fairview Microwave has
broadened its selection of RF
loads to address a range of
applications involving test,
R&D, production, commercial
and military RF communications
systems. Fairview Microwave's
RF loads provide a maximum
power of 1 watt and connector
options that include 1.85mm,
2.4mm, 2.92mm, 3.5mm, SMP
and SMPM. They are suitable for

terminating multicoupling devices,

coax cables and test equipment
across a variety of applications.
These RF loads cover 18 GHz,
27 GHz, 34.5 GHz, 40 GHz, 50
GHz and 67 GHz frequencies
and provide excellent VSWR
performance as low as 1.15:1.

loT Mesh
Evaluation Kit

Fujitsu has released its loT
Connectivity Solutions Mesh
evaluation kit, which simplifies
testing of all use cases for
wireless loT platforms driven

by Wirepas mesh technology

and Fujitsu hardware. The kit
contains everything needed to
get up and running, including five
FWMB8BLZ07Y sensor nodes,
outfitted with temperature,
humidity, barometric pressure,
accelerometer, luminance, and
sound level. It also features five
FWMB8BLZ07P mesh nodes (set
as asset tags), 20 FWMB8BLZ07P
mesh nodes (set as Wirepas), and
one FWMB8GWZ01 Wi-Fi gateway
with two Wirepas sink nodes.

Low-Profile XY
Brushless Linear Motor
Positioning Stage

The SRS-004-006/004-003-01-
XY is a low-profile XY single-rail
positioning stage that uses
brushless linear motors to
generate a continuous/peak force
of 6.2 Ibs [27.8 N] and 18.7 Ibs
[83.3 N] (bottom axis), 3.1 Ibs [13.8
N] and 9.4 Ibs [41.8 N] (top axis),
with a total stroke length of 4.3
in [109 mm] (bottom axis), 4.3 in
[109 mm] (top axis). The top axis
directly mounts to the moving
bottom axis motor. A low-profile
system able to make quick moves
in both the X and Y axes provided
the solution for an automated
assembly application.

L]
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GaN PIN Diode
Switches

Pasternack’s RF and microwave
PIN diode coaxial-packaged
switches are designed for com-
mercial and military radar, jam-
ming systems, medical imaging,
communications, and electronic
warfare. The switches use GaN
and chip and wire semiconductor
technology. They offer robust
thermal properties and higher
breakdown voltages, allowing
them to handle higher input power
levels. Switch features include
cold switching performance up to
100 W CW RF input power, broad
frequency band coverage ranging
from DC to 18 GHz with reflective
SPDT and SPAT PIN diode designs.
They also feature TTL compatible
driver circuitry for accurate logic
control and are EAR99-compliant,
allowing them to meet environ-
mental conditions for altitude,
vibration, humidity and shock.

XMG FPGA Modules
with Write-Protected
Configuration

Designed for defense and
aerospace systems, Acromag’s
XMC-7AWP and XMC-7KWP
modules have a user-
programmable Xilinx Artix-7

or Kintex-7 FPGA with write-
protected flash memory to secure
configuration files. These modules
are well-suited for a broad range
of applications such as hardware
simulation, communications,
signal intelligence, adaptive
filtering, and image processing.
High-speed interfaces are
provided for PCle, 10GbE, LVDS,
serial and other 1/0 signals. The
XMC-7KWP moadels offer a choice
of Kintex-7 FPGAs for 325k or
410k logic cells. Dual SFP+ ports
offer support for 10-gigabit
Ethernet with fiber or copper
transceivers.

Tri-Axis Yaw-
Pitch-Roll Stages

Optimal Engineering Systems
introduced a series of Tri-axis
Yaw, Pitch, and Roll Stages. The
YPR-100-100-100-01 model is
driven by two-phase stepper
motors. The -02 version is

driven by three-phase brushless
servo motors, with quadrature
incremental optical encoders
mounted on the shafts of the
motors. The -03 is driven by DC
servomotors with quadrature
incremental optical encoders,
while the -04 is driven by stepper
motors with quadrature optical
encoders for position verification.
They are suitable for the precise
measurement of angles, the
curvature of an object, laser
machining and drilling, scanning,
tracking, and for use with
coordinate-measuring machines.

Oscilloscope Delivers
Speedy Insights

Rohde & Schwarz says its

RTO6 oscilloscopes deliver fast
insights with an updated user
interface on a larger, 15.6-

inch Full HD touchscreen and
straightforward workflows. The
R&S RTO6 delivers deep insights
into designs on the engineer’s
waorkbench, with state-of-the-art
specifications such as a 9.4 ENOB,
an update rate of one million
waveforms per second, and a
comprehensive toolset of analysis
functions. The digital oscilloscope
offers six different bandwidth
models from 600 MHz to 6 GHz
and a sample rate of up to 20
Gsample/s.

L]
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FOCUS

SAFETY TEST

Renesas Releases FSoE Software to Help Accelerate
EtherGAT Safety

Renesas Electronics extended the RX Functional Safety solution

with the release of its Functional Safety over EtherCAT (FSoE)
Application Software Kit. The solution addresses industrial automation
applications, reducing the complexity of IEC 61508 SIL3 certification.
Based on the FSoE standard published by the EtherCAT Technology
Group, developers can obtain an FSoE protocol stack in addition to

an RX microcontroller (MCU) with functional safety support and the
software in a single package. This allows quick implementation of
functions supporting safety, such as alarms indicating danger or
emergency stop signals using an RX MCU. RX Functional Safety
support is now extended to all MCUs built around the RXv3 core

(e.g., the RX72M, RX72N, RX72T, RX66N, and RX66T) in addition to
the previously supported MCUs built around RXv1 and RXv2 cores.
Using the certified software eliminates the need to develop MCU-
specific functional safety software. RX MCU users can also use
existing software assets when developing equipment with functional
safety support. RX Functional Safety provides everything from self-
diagnostics at the individual MCU level to comprehensive development
support aimed at certification of user-developed equipment.

Renesas

Test and evaluation systems for safety can be applied
to a myriad of applications today, from cars to factory
automation. Being able to operate a system safely also
directly impacts how well it can serve its application.

Module Lets Vehicles Assist Drivers in Unsafe
Situations

The u-blox VERA-P3 vehicle-to-everything (V2X) module allows
automotive OEMs, Tier-1s, and manufacturers of traffic-management
infrastructure to integrate V2X technology into their platforms and
solutions for commercial deployment. VERA-P3 communicates via
the IEEE 802.11p wireless standard, referred to as Dedicated Short-
Range Communications (DSRC) in the U.S. (also known as ITS-G5

in Europe), to connect vehicles with each other and with roadside
infrastructure. By effectively seeing beyond the line of sight, V2X
lets vehicles assist drivers in potentially dangerous situations, in the
event of slow traffic ahead and by negotiating complex intersections.
Smart cities can also benefit from vehicle-to-infrastructure (V2l)
applications to manage traffic, from providing green-light speed
advisory, roadwork warnings, and hazardous location warnings.

The VERA-P3 module could play a crucial role in enabling truck
platooning, which will be supported by most new trucks by 2025.
VERA-P3 is also suited for other applications, such as agriculture and
mining, in which heavy machines must communicate with each other
to synchronize their activities.

u-hlox

Multirange XRR Chip

Vayyar Imaging launched its multi-range XRR chip, outfitted with a
single RFIC with a range from 0 to 300m, for passenger cars, trucks
and motorcycles. The chip is outfitted with a 48-antenna MIMO
array and provides radar imaging with increased accuracy for various
safety applications, without requiring external processors. The XRR
chip offers an ultra-wide field of view with 4D point-cloud imaging.

It provides multifunctionality on a single-chip, supporting dozens

of Advanced Driver Assistance Systems (ADAS), Advanced Rider
Assistance Systems (ARAS) and autonomy features.

Vayyar
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Nanosecond Laser
Diode Drivers

m Each of the 18 models in the

Avtech AVO-9 Series of pulsed

40 mADIV!

Model AVO-9A-B

AnsDIVoL

laser diode drivers includes a
replaceable output module with an
ultra-high-speed socket, suitable
for use with

sub-nanosecond pulses.

Models with maximum pulse

------- currents of 0.2A to >10A are

available, with pulse widths

from 400 ps to 1 us.

GPIB, RS-232, and Ethernet
control available.

Since 1975

Nanosecond Electronics

Avtech Electrosystems Ltd.
1-888-670-8729
www.avtechpulse.com

UL Assistance

1 1MARKETPLAGE

Need Assistance getting
through the UL Process?

Now with UL Assistance, it's possible to get
compliance design help directly from former
UL Engineers. Our engineers are ready to
assist you in the UL certification process. If
you manufacture electrical components or
equipment and need assistance navigating the
path to certification for UL or CSA standards,
give us a call today!

UL Assistance
919-228-4952
www.ulassistance.com
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Product Safety Test Equipment

ED&D, a world leader in Product Safety Test
Equipment manufacturing, offers a full line
of equipment for meeting various UL, IEC,
CSA, CE, ASTM, MIL, and other standards.
Product line covers categories such as hipot,
leakage current, ground, force, impact, burn,
temperature, access, ingress (IP code), cord
flex, voltage, power, plastics, and others.

ED&D
1-800-806-6236
www.ProductSafeT.com
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AUTOMATED TEST MAKES COMPLEX
TASKS MANAGEABLE

By Evaluation Engineering Staff

While many applications using au-

tomated test procedures involve
high-speed manufacturing test processes,
automated test is also a way to optimize
complex test procedures. Here are some
recent news items related to automated
test:

Partnership Develops Solution
for Evaluating 5G Video Quality
A solution for evaluating the video
quality of 5G devices was recently
developed by a partnership between
Spirent Communications and TOYO us-
ing Anritsu’s SmartStudio NR (SSNR)
Network Simulator and Spirent’s Attero
and Umetrix Video software. Operating as
a 5G Call Box, Anritsu’'s MT8000A simu-
lates a 5G base station and core network
with a state-machine-based GUI.

The solution can simulate a range of 5G
network conditions, such as Standalone
(SA) and Non-Standalone (NSA) topolo-

o= ——
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gies at FR1 or FR2 frequencies, without
creating protocol scripts. Throughput,
mobility, VoNR, EPS-Fallback, SMS, CMAS,
CDRX, and other functional tests can be
performed with the GUL SSNR flexibility
and ease in reproducing a 5G network
situational environment to analyze video
quality.

Changeable filters test the effect of im-
pairments on specific packets or types
of traffic, and the Umetrix Video evalu-
ation system scores the QoE (Quality of
Experience) using Video Mean Opinion
Scoring (V-MOS) from the receive-side
only, supporting video-streaming services

and video-content analysis, allowing
faster and lower-cost repeatable design,
regression, and competitor benchmark-
ing tests.!

Simulating a Vehicle for Wire
Harness Optimization

Simulation can help optimize any design,
including the cables and connectorsin a
vehicle’s wire harness. In a recently re-
leased publication, Rosenberger, maker of
connectors and cable assemblies, applies
ZVEI TLF0101 guidelines and examines

optimization practices. Their work pro-
vides for a standardized format for ex-
changing parameters of electro-thermal
component models to simulate a vehicle’s
electrical network for the purpose of ther-
mal optimization.

Able to simulate an entire vehicle virtu-
ally, the system helps reduce cable cross-
sections. For example, Rosenberger's HVS
240 connector is 50 mmd&sup2; across,
offering a volume and weight savings of
up to 30% as well as up to 50% thinner
than non-optimized solutions in a design.
Rosenberger and Leoni developed a dem-
onstrator, using cable, connectors, and
power to demonstrate how the process
can optimize cable requirements.?

Latest DewesoftX Version

Upgrades Include Modal, Power,
and Combustion Analysis Modules
Dewesoft released DewesoftX 2021.2,
which includes upgrades to the
Modal Analysis, Power Analysis, and
Combustion Analysis modules, among
others. The Modal Analysis Module al-
lows engineers to perform assessments of
structures. It now automatically detects

the measured frequency response func-

tions and shows the curve fitted results in
anew stabilization diagram. It calculates
and displays an AutoMAC matrix with a
table that shows natural frequencies with
damping ratios.

The Power Analysis Module takes
advantage of the processing capability
of your computer’s GPU (graphical pro-
cessing unit). Leveraging the GPU enables
real-time execution of all power module
calculations at high sampling rates. Even
a mid- to high-performance notebook
computer with an Nvidia GPU will eas-
ily run 3 x three-phase power modules at
5 MS/s/channel. This is a huge technical
step forward that dramatically increases
processing speed while performing ad-
vanced real-time calculations.

The Combustion Analysis Module in-
cludes a brand new knocking detection
algorithm that sharply increases the mod-
ule’s ability to handle gasoline power com-
bustion analysis, ideal for detecting pre-
ignition events. Diesel engines from small
cars to the biggest two-stroke ship engines
in the world are also well supported.

Additional new features and capa-
bilities of DewesoftX 2021.2 include
enhanced soft synchronization of GigE
cameras, the ability to display amplifier
status parameters on the screen in the

measurement mode, and much more.3
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Modular Sensor Simulation

Validate ECU Operation & Software using Hardware-In-the-Loop (HIL) Simulation

Simplify & Accelerate Real Time

Host PC

. . . Simulation
your testing & verification
Does your test strategy require simulating l
environmental sensors—including pressure, —
temperature, altitude, and strain gauges”? it
Sensor
) ) ) ) Simulation
By working with the creative, collaborative
and agile culture of Pickering and our 30+
years in signal switching and simulation. We — pickering L
can help to streamline the development and B e
deployment of your high-performance electronic Switching
test and verification systems.
pickeringtest.com/simulation e

Connectivity

Application Software
& Software Drivers

PXI, PCI, LXI & USB ] ﬂ [’
Simulation & Fault Insertion Switching ]
400+ Modules Available Diagnostic Test Tools

& Expert-level Support

pickeringtest.com pickerin
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