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Introducing compa
to an EM simulator leads to
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Immediate RF Source
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Have You Been

Dreaming of P
Phased Arrays? _

Come bring your ideas to life building

The World's Most Advanced
Impossibly Thin Antennas

Turn your dreams into reality at Wafer. Based on Boston's
scenic North Shore, we're an incredible team of Ph.D.s /
M.S.s / EEs focused on millimeter wave electromagnetics.
Great location, great benefits, great results.

Apply today at:

09 www.wafer.world/careers

DA contact@wafer.tv
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Amplifiers - Solid State

Attenuators - Variable/
Programmable

Bi-Phase Modulators

Couplers (Quadrature, 180,
Directional)

Detectors - RF / Microwave
DLVAs, ERDLVAs & SDLVAs

Filters & Switched Filter
Banks

Form, Fit, Functional
Products & Services

Frequency Converters
Frequency Sources

Frequency Discriminators
& IFM

Frequency Synthesizers
Gain & Loss Equalizers

Integrated MIC/MMIC
Assemblies (IMAs)

1Q Vector Modulators
Limiters - RF / Microwave

Log Amps

Miscellaneous Products
Monopulse Comparators

Multifunction Integrated
Assemblies (IMAs)

Phase Shifters & Bi-Phase
Modulators

Power Dividers/Combiners
(Passive & Active)

Pulse Modulators - SP1T

Rack & Chassis Mount
Products

Receiver Front Ends &
Transceivers

Single Side Band
Modulators

SMT & QFN Products
Switch Matrices
Switch Filter Banks
Switches - Solid-State

Systems - Radar Sense &
Avoid

Systems - Fly Eye Radar
Threshold Detectors
USB Products

SRMI
AN

Planar Monolithics Industries, Inc.
Coaxial Monopulse Comparators

PMI designs and manufactures a variety of Coaxial Monopulse Compartors for
beamforming antenna applications up to 21.2 GHz. Form, fit and functional
designs can also be replicated to specific requirements. Standard models with
various options are available at PMI's website:

http://pmi-rf.com/Products/monopulse_comparators/features.htm

MPC-20R2G21R2G-CD-LNF PMC-24-7D5-SFF PMC-3G3D5G-6D8-SFF PMC-33D7-6D8-SFF

Frequency Noise Phase Amplitude
Range Tempera- el Balance
(GHz) ture (CL=))

Size (Inches)
Connectors

PMI Model No.

MPC-20R2G21R2G-CD-LNF " » ,,
https://www.pmi-rf.com/product- 6.25"x24.8"x 2.0

20.2-212 | Oto+10 100 K +3° 0.3

details/mpc-20r2g21r2g-cd-Inf SMA (F)

eq (0] D p a
P = olatio -

apb ap

PMC-24-7D5-SFF . , .
https://www.pmi-rf.com/product- 2-4 0.8-75 18 +10° +1.0 323 ’éfﬂf‘(;)‘ 043
details/pmc-24-7d5-sff
PMC-3G3D5G-6D8-SFF . . .
https:/www.pmi-if.com/product- | 3-35 | 0.8-68 23 +5° 0.4 2 ’é&lzf(,:’)‘ Bee
details/pmc-3g3d5g-6d8-sff
PMC-33D7-6D8-SFF . . .
https://www.pmi-rf.com/product- 3-37 0.8-6.8 24 +7° +0.5 8.23 gsﬂia‘(;)( 043
details/pmc-33d7-6d8-sff
PMC-9G10G-7D9-SFF . . .
https://www.pmi-rf.com/product- 9-10 19-79 18 +6° 06 e ’éms(F’)‘ Wes
details/pmc-9g10g-7d9-sff
PD-CD-001-1 DR
https://www.pmi-rf.com/ 9.3-9.9 8.0 30 +7° +0.5 235 S’;\/KF’)‘ 05
product- details/pd-cd-001-1
PMC-9D5G10D1G-7D6-SFF . . .
https://www.pmi-rf.com/product- | 9.5 - 10.1 7.6 20 +5° +0.5° 848 )él?/if;(F))( wag
details/pmc-9d5g10d1g-7d6-sff

PMC-9G10G-7D9-SFF

PD-CD-001-1 PMC-9D5G10D1G-7D6-SFF

Flmﬁ Santiago International Airport, Pudahuel, Diego Barros Ortiz

2300, Santiago, Pudahuel, Region Metropolitana
March 31 to April 5, 2020
Booth #: Hall C Stand C54

-a-a https://www.kallman.com/shows/fidae-2020
East Coast Operation:
7311-F Grove Road
Frederick, MD 21704 USA
Tel: 301-662-5019, Fax: 301-662-1731

Dixie Crow Symposium 45 - 2020
Museum of Aviation at Robins AFB, Georgia
March 23 to 25, 2020
Booth #: TBD
https://www.pmi-rf.com/events/dixie-crow-symposium-45-2020
West Coast Operation:
4921 Robert J. Mathews Pkwy, Suite 1

El Dorado Hills, CA 95762 USA
Tel: 916-542-1401, Fax: 916-265-2597

; sales@pmi-rf.com . www.pmi-rf.com

1ISO9001-2015 REGISTERED
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5G Solutions

RF Components for the Next Generation

The leaders in 5G wireless innovation and network deployments. Shop from Pasternack’s complete 5G
construction turn to Pasternack for their urgent RF portfolio of interconnect, passive, active, and antenna
component needs. We offers the industry’s broadest components online, or contact a technical service
selection of ready-to-ship RF components and team member to assist with placing your order and
cable assemblies for 5G development, testing and having it shipped today!

In-Stock and Shipped Same Day

USA & Canada +1 (866) 727-8376 ®
International  +1 (949) 261-1920 MM(
pasternack.com an INFINIT® brand
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Check this out ...
RF Signal Generators

just became affordable !

* 2GHz, 4 GHz & 6 GHz models
« Excellent phase noise

« AM, FM, ®M, PM & sweeps

« Square wave clock outputs

o Ethernet, GPIB & RS-232

DemoDirect
Free 30 day trial
Call (408)744-9040

5G382 ... DC to 2GHz

- $3900

SRS Sta‘nford Research Systems Tel: (408)744-9



http://www.thinksrs.com

Editorial
DAVID MALINIAK | Editor

Closing
the

Circles

Returning to this industry, but embarking on a new path,
is in a way like coming full circle.

ometimes it seems that life

goes in circles. After an

absence from the EOEM

B2B media world of over

, ’'ve come back around to

a wonderful opportunity to take the

editorial reins here at Microwaves & RF

(MWRE). I look forward to exploring

the world of high-frequency design

and development. I'll have the pleasure

of picking the brains of the industry’s

leaders in pursuit of the information you

need to get your job done efficiently and

effectively. As always, you’ll find deep

dives into technical topics, the latest new

products and technologies, and industry

news and insights both here in print and
online at www.mwrf.com.

Of course, I follow some tough
acts. For one, MWREF is the “House
that Mr. Microwaves Built,” and “Mr.
Microwaves” is none other than Jack
Browne, who continues to contribute
to the magazine through his work on
the Defense Electronics supplement,
an edition of which appears in this
issue. Jack led Microwaves & RF for
many years, and we're grateful to have
his estimable experience and industry
knowledge to tap.

My immediate predecessor, Chris
DeMartino, did a fine job helming the
magazine for some five years or so.
Chris has returned to his engineering
roots with Modelithics, but he didn’t run
off and forget us. Rather, he got busy co-

GO TO MWRF.COM

authoring this issue’s centerpiece article
on electromagnetic co-simulation with
measurement-based models.

Hmm... simulation, models, and
the mysterious black art of analog
design... where have I seen that before?
Of course! In my last stint at our sis-
ter publication, Electronic Design, I
covered electronic design automation
(EDA) as well as test and measurement.
That closes yet another circle of life
for me. I always enjoyed those beats
because they’re both so foundational to
the discipline of electronic engineering
itself.

In joining the team here at Endeavor
Business Media, I'm pleased to find
some familiar faces. Bill Wong, an old
colleague, does double duty as content
director of our group and editor of
Electronic Design. Roger Engelke Jr.
is another veteran who does a ton of
unsung behind-the-scenes editorial
work. And Tony Vitolo, with whom I
go back the longest, is our group design
director, making us all look good by
ensuring that our pages stay modern
and attractive.

I'll be hitting the road soon for some
of our industry’s key conferences and
exhibitions, such as the International
Microwaves Symposium (June, Los
Angeles). I'll be sure to let you know
what I see and hear. And, if you should
run across me, stop and say hello so we
can close that circle, too. Tl
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DETECTORS

For 0.01- 50 GHz

> Single unit covers 0.01 - 50 GHz
> Matched input for low VSWR

> Flat frequency response

> High sensitivity (0.5 mV/uW

up to 50 GHz)

> Optional output connectors
(SMA, BNC, SMC)

> Great for instrumentation and
laboratory use
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Other Products:

Amplifiers, Comb Generators, Limiters,
Switches, Integrated Subsystems

.l Herotek .l

155 BAYTECH DRIVE, SAN JOSE, CA. 95134--2303
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Web Site: http./lwww.herotek.com
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THE PERFORMANCE
LEADER IN
MICROWAVE

CONNECTORS

SSBP Coax Contacts
and Connectors
Up to 110 GHz

SSBP Coax Contacts

Mix signal and coax contacts in
a single, multiport connector

80 dB shielding effectiveness, in
sizes 8, 12, 16 and 20

Compact assembly for maximum
reliability and reduced space

Connectors

1.0 mm | 1.85 mm
2.40 mm | 2.92 mm | SSMA
TNC | N | Super SMA
0.9 mm SuperMini
End Launch | Vertical Launch
Cable Connectors
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Competitive Pricing & Fast Delivery

‘e Military Reliability & Qualification

e Various Options: Temperature Compensation,
Input Limiter Protection, Detectors/TTL & More

* Unconditionally Stable (100% tested) =
OCTAVE BAND LOW NOISE AMPLIFIERS
Model No. Freq 6Hz)  Gain (@8) MIN  Noise Figure @)  Power-out@p1d8  3rd Order ICP

150 9001:2000
and AS?1008
CERTIFIED

%)
=

VSWR
2110 0.51.0 1.0 MAX, 0.7 TYP +10 MIN +20 dBm 2.0:1
CA12-2110 1.0-2.0 30 1.0 MAX, 0.7 TYP  +10 MIN +20 dBm 2.0:1
CA24-2111 2.04.0 29 1.1 MAX, 0.95TYP  +10 MIN +20 dBm 2.0:1
CA48-2111 4.0-8.0 29 1.3 MAX, 1.0 TYP +10 MIN +20 dBm 2.0:1
CA812-3111 8.0-12.0 27 1.6 MAX 1.4 TYP +10 MIN +20 dBm 2.0:1
CA1218-4111  12.0-18.0 25 1.9 MAX 1.7 TYP +10 MIN +20 dBm 2.0:1
(A1826-2110  18.0-26.5 32 3.0 MAX, 2.5 TYP +10 MIN +20 dBm 2.0:1
NARROW BAND LOW NOISE AND MEDIUM POWER AMPLIFIERS
CAO01-2111 0.4-05 28 0.6 MAX, 0.4 TYP +10 MIN +20 dBm 2.0:1
CA01-2113 0.8-1.0 28 0.6 MAX, 0.4 TYP +10 MIN +20 dBm 2.0:1
CA12-3117 1.2-1.6 25 0.6 MAX, 0.4 TYP +10 MIN +20 dBm 2.0:1
(A23-3111 2.2-24 30 0.6 MAX, 0.45TYP  +10 MIN +20 dBm 2.0:1
(A23-3116 2.7-2.9 29 0.7 MAX, 0.5 TYP +10 MIN +20 dBm 2.0:1
CA34-2110 3.7-4.2 28 1.0 MAX, 0.5 TYP +10 MIN +20 dBm 2.0:1
CA56-3110 54-59 40 1.0 MAX, 0.5 TYP +10 MIN +20 dBm 2.0:1
CA78-4110 7.25-7.75 32 1.2 MAX, 1.0 TYP +10 MIN +20 dBm 2.0:1
CA910-3110 9.0-10.6 25 1.4 MAX, 1.2 TYP +10 MIN +20 dBm 2.0:1
CA13153110  13.75-15.4 25 1.6 MAX, 1.4 TYP +10 MIN +20 dBm 2.0:1
CA12-3114 1.35-1.85 30 4.0 MAX, 3.0 TYP +33 MIN +41 dBm 2.0:1
CA34-6116 3.1-3.5 40 4.5 MAX, 3.5 TYP +35 MIN +43 dBm 2.0:1
CA56-5114 5.9-6.4 30 5.0 MAX, 4.0 TYP +30 MIN +40 dBm 2.0:1
CA812-6115 8.0-12.0 30 4.5 MAX, 3.5 TYP +30 MIN +40 dBm 2.0:1
CA812-6116 8.0-12.0 30 5.0 MAX, 4.0 TYP +33 MIN +41 dBm 2.0:1
CA1213-7110 12.2-13.25 28 6.0 MAX, 5.5 TYP +33 MIN +42 dBm 2.0:1
CA14157110  14.0-15.0 30 5.0 MAX 4.0 TYP +30 MIN +40 dBm 2.0:1
(A1722-4110 17.0-22.0 25 3.5 MAX, 2.8 TYP +21 MIN +31 dBm 2.0:1
ULTRA-BROADBAND & MULTI-OCTAVE BAND AMPLIFIERS
Model No. Freq 6Hz  Gain (d8) MIN  Noise Figure (d8)  Power-out @ P18 3rd Order [P VSWR
CA0102-3111 0.1-2.0 28 1.6 Max, 1.2 TYP +10 MIN 0 dBm 2.0:1
CA0106-3111 0.1-6.0 28 1.9 Max, 1.5 TYP +10 MIN +20 dBm 2.0:1
CA0108-3110 0.1-8.0 26 2.2 Max, 1.8 TYP +10 MIN +20 dBm 2.0:1
CA0108-4112 0.1-8.0 32 3.0 MAX, 1.8 TYP +22 MIN +32 dBm 2.0:1 =
CA02-3112 0.5-2.0 36 45 MAX, 2.5 TYP +30 MIN +40 dBm 2.0:1 —
(A26-3110 2.0-6.0 26 2.0 MAX, 1.5 TYP +10 MIN +20 dBm 2.0:1
CA26-4114 2.0-6.0 22 5.0 MAX, 3.5 TYP +30 MIN +40 dBm 2.0:1 —
CA618-4112 6.0-18.0 25 5.0 MAX, 3.5 TYP +23 MIN +33 dBm 2.0:1 =
CA618-6114 6.0-18.0 35 5.0 MAX, 3.5 TYP +30 MIN +40 dBm 2.0:1
CA2184116 2.0-18.0 30 3.5 MAX, 2.8 TYP +10 MIN +20 dBm 2.0:1 =
CA2184110 2.0-18.0 30 5.0 MAX, 3.5 TYP +20 MIN +30 dBm 2.0:1 — —
(A218-4112 2.0-18.0 29 5.0 MAX, 3.5 TYP +24 MIN +34 dBm 2.0:1 =
LIMITING AMPLIFIERS
Model No. Freq GHz  Input Dynamic Range  Output Power Range Psat  Power Flatness dB - VSWR
(LA24-4001 2.0-4.0 -28 to +10 dBm +7 to +11 dBm +/-1.5MAX  2.0:] =
(L1A26-8001 2.0-6.0 -50 to +20 dBm +14 to +18 dBm +/-1.5MAX  2.0:1
(lA712-5001 7.0-12.4  -21to+10 dBm +14 to +19 dBm +/-1.5MAX  2.0:1 —
(lA618-1201 6.0-18.0  -50 to +20 dBm +14 to +19 dBm +/-1.5MAX  2.0:1
AMPLIFIERS WITH INTEGRATED GAIN ATTENUATION
Model No. Freq G4z Gain (d8) MIN  Noise Figure (@8)  Power-out@p18 Gain Attenuation Range VSWR
CA001-251TA  0.025-0.150 21 5.0 MAX, 3.5TYP  +1 30 dB MIN 2.0:1
CAQ5-3110A 0.55.5 23 2.5 MAX, 1.5TYP  +18 MIN 20 dB MIN 2.0:1
CA56-3110A 5.85-6.425 28 2.5 MAX, 1.5TYP  +16 MIN 22 dB MIN 1.8:1
CA612-4110A 6.0-12.0 24 2.5 MAX, 1.5TYP  +12 MIN 15 dB MIN 1.9:1
CA1315-4110A 13.75-15.4 25  2.2MAX 1.6 TYP  +16 MIN 20 dB MIN 1.8:1
CA1518-4110A 15.0-18.0 30 30MAX, 2.0TYP  +18 MIN 20dB MIN  1.85:1
LOW FREQUENCY AMPLIFIERS
Model No. Freq GHz  Gain (d8) MIN  Noise Figure dB  Power-out@P18  3rd Order ICP  VSWR
CA001-2110  0.01-0.10 18 4.0 MAX, 2.2 TYP +10 MIN +20 dBm 2.0:1
CA001-2211  0.04-0.15 24 3.5 MAX, 2.2 TYP +13 MIN +23 dBm 2.0:1
CA001-2215  0.04-0.15 23 4.0 MAX, 2.2 TYP +23 MIN +33 dBm 2.0:1
CA001-3113  0.01-1.0 28 4.0 MAX, 2.8 TYP +17 MIN +27 dBm 2.0:1 C
(A002-3114  0.01-2.0 27 4.0 MAX, 2.8 TYP +20 MIN +30 dBm 2.0:1
CA003-3116  0.01-3.0 18 4.0 MAX, 2.8 TYP +25 MIN +35 dBm 2.0:1
(A004-3112  0.01-4.0 32 4.0 MAX, 2.8 TYP +15 MIN +25 dBm 2.0:1 1
CIAO Wireless can easily modify any of its standard models to meet your "exact" requirements at the Catalog Pricing. :

Visit our web site at www.ciaowireless.com for our complete product offering. WIEESS

Ciao Wireless, Inc. 4000 Via Pescador, Camarillo, CA 93012
Tel (805) 389-3224  Fax (805) 389-3629 sales@cinowireless.com
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Exploring Hybrid-
Beamforming Architectures
for 5G Systems

One way to gain higher throughput in 5G NR systems is

to start with a Simulink model—a tool that can perform
architectural analysis and multidomain simulation in hybrid-
beamforming applications.

https://www.mwrf.com/technologies/systems/article/21123317/
algorithms-to-antenna-exploring-hybridbeamforming-
architectures-for-5g-systems

Does a Third-Party Product
Analysis Make a Difference?

You get a second opinion before a major surgery. So, why not
for major product decisions?

https://www.mwrf.com/technologies/systems/article/21125636/
does-a-thirdparty-product-analysis-make-a-difference

join us online K

twitter.com/MicrowavesRF  facebook.com/microwavesrf

How Much Do You Really
Know About Communications
Electronics?

As communications wends its way into virtually every
electronic product, having a solid understanding of the
technology becomes essential. Here are steps you can take to
achieve that goal.

https://www.mwrf.com/technologies/systems/article/21124052/
how-much-do-you-really-know-about-communications-
electronics

Stuck in the Middle:
How to Choose Your Next
Bandpass Filter

The seemingly ubiquitous bandpass filter plays an important
role in reducing noise and radiation in an array of applications.
Here’s a synopsis of the most popular options available.

https://www.mwrf.com/technologies/components/
article/21120720/stuck-in-the-middle-how-to-choose-your-
next-bandpass-filter
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The fastest growing MMIC

portfolio in the industry

Custom MMIC js introducing
products at a record pace with 39
high performance MMICs
released in 2019. Our growing
team and expanded design and
manufacturing capabilities are
driving exciting new products for
the new year. Download our
newly updated product selection

guide to see our full portfolio of

world-class products.

Part Number

CMD258C4 7.5-13 GHz High IP3 1/Q Mixer

CMD310C3 20-32GHz  Sub-harmonic Mixer

We have the right mixer for your application

Low noise figure and high linearity frequency mixing are paramount when it comes to
today’s advanced precision RF and Microwave applications in Aerospace/Defense,
Instrumentation and Satellite Communications. You can design with confidence knowing

Custom MMIC products are designed and tested to the highest standards in the industry.

< Custom
. ‘ MM'C Is Now

Where can we take you next? Q 0 p\, 0



IMPACT OF CORONAVIRUS

on Distributors of Electronic Components

quick snapshot of where things
currently stand.
Over the last months, there has been
a great amount of global media coverage
on the new coronavirus (COVID-19).
The range of data differs from facts and
figures to unrefined conspiracy theories.
So before jumping into an investigation
of the effect of coronavirus on distribu-
tors of electronic parts, we'll give a short
update.

THE CURRENT CORONAVIRUS
SITUATION (MARCH 02, 2020)

Factsheet from the World Health
Organization (WHO) Report (March
02, 2020):
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e Origin: Wuhan city in Hubei
province, mainland China

o Infected: 88,948 globally

o Death toll: 2,915 in China, 128
outside of China

The quantity of contaminated indi-
viduals is expected to top mid-February,
as stated by epidemiologists.

Mortality of coronavirus has just out-
performed the affirmed passing of the
last more prominent plague, SARS. The
SARS infection cost 773 lives in a times-
pan from 2002 until 2003. It is evalu-
ated to have cost the worldwide economy
around $40 billion. It is undeniable, that
coronavirus will affect financial develop-

ment figures all around the globe. It is
expected to be substantially more costly
than SARS, influencing each industry
branch worldwide. These conditions
have already hit stock markets on a glob-
al scale.

IMPACT ON THE ELECTRONICS
INDUSTRY

The electronics industry isn't making
an exemption here. In the most recent
weeks almost every maker has given
out explanations on how the coronavi-
rus and initiated quarantine in China is
influencing their lead times. Moreover,
numerous organizations have declined
to participate in significant exchange
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Fairview Microwave"
an INFINIT® brand

High Frequency
RF Components &
Cable Assemblies

Active, passive, antenna,
or interconnect products
up to 220 GHz

Available for
Same-Day Shipping.
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Got That!

fairviewmicrowave.com
+1-800-715-4396
+1-972-649-6678

News

fairs—for example, Embedded World.
Coordinators of the Mobile World Con-
gress in Barcelona even cancelled the
event.

HOW ARE DISTRIBUTORS OF
ELECTRONIC COMPONENTS
PREPARED?

Distribution companies have a sig-
nificant role in the electronics industry.
They give certainty on part accessibility
to an incredible number of manufac-
turing companies worldwide. That is
the reason we asked two key players
the effect of coronavirus on the dis-
tribution business and what they have
learned from SARS outbreak 18 years
ago.

Wed like to thank Teri Ivaniszyn,
Digi-Key Electronics vice president,
Operational Excellence, and Geoff
Breed, vice president marketing -
Europe, TTI, Inc. for answering our
questions.

1. What were your first steps in com-
munication regarding this issue?

GB: TTI strives to provide the most
up-to-date information and commu-
nication on such serious and critical
topics. We have prepared a full and live
update on our global websites, so that
customers have a centralized and con-
sistent resource for information. We are
continually working closely with all our
suppliers to understand and communi-
cate the actual situation and any conse-
quential effects that it might bring on.

TI: “The health and safety of our
team members, customers and business
partners is of primary importance. We
fully support any workplace accommo-
dations that reduce potential risk and
encourage compliance with government
guidelines dealing with the issue.

o We are proactively communicat-
ing with our supplier partners to
gauge the impact for them.

o ECIA (Electronic Component
Industry Association) has pro-
vided us insights and analysis on
the topic to monitor the situation.

o We have relationships with mul-
tiple logistics carriers and will uti-
lize all of them to best serve our
customers.

o Carrier partners such as UPS,
FedEx, DHL and Maersk are
working to mitigate impact on
customer’s cargo plans.”

2. To what extent is your line card
affected by the virus outbreak and the
restrictions by Chinese government?

GB: It is still too early to say. We know
that suppliers who have manufactur-
ing in the area have delayed resum-
ing production and return of staff for
another week after the Chinese New
Year. Beyond that, we are working on a
daily basis with our supplier partners to
understand any further restrictions.

TI: We anticipate minimal impact
to our line card and may in fact see
increased demand for safety related
products and devices.

3. The last mentionable virus out-
break was in 2002/2003 with the SARS
virus. How did this affect your sup-
ply chain then, and what measures did
you implement to conquer future com-
parable disaster, such as coronavirus
now?

GB: Of course, it is very difficult to
be completely prepared for any such
issue, as they are relatively infrequent.
SARS was 17 years ago, and the face of
our industry has changed dramatically
in this period.

At TTI we always look ahead and
try to minimize issues of any kind by
keeping the widest and deepest inven-
tories in the market. We also forecast
well ahead with our supplier partners
to make sure the pipeline is in place.
Our world class inventory management
systems ensure that “if” supply chain
issues deepen, we protect our custom-
ers to the fullest.

TI: The depth of product Digi-Key
carries minimizes the effect for our
customers. Industry research and anal-
ysis have predicted the possibility of
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short-term slowdowns in automotive, e China is now in the internet
airlines, travel and entertainment. But
if history repeats itself as with the 2003

SARS crisis, a single-quarter decline in

commerce age, with consum-
ers increasingly shopping more
online. [...]

o During SARS and other prior out-
breaks, the markets have typically

China’s GDP growth was largely offset
by higher growth in the subsequent two
quarters. proved resilient.

ECIA research also points out: « Analysts found that among com-

panies they covered none suffered
long-term effects from the 2003
SARS outbreak”

This interview has shown the impact
of coronavirus on distributors of elec-
tronic components is incalculable at this
point. Make sure to stay updated on rel-
evant topics in the electronics industry. m

More Cable Choices
New Connectors

Better Than Ever!
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HANNOVER MESSE
Postponed

Coronavirus concerns
prompt fair officials to delay
2020 event until July.

CITING CORONAVIRUS CONCERNS,
Deutsche Messe announced March 4 that
it will postpone Hannover Messe to July
13-17 in Hannover, Germany.

The world’s largest industrial trade
show was scheduled to launch its
73nd annual show on April 20-24,
but with more than 200,000 people
expected to attend and containment of
the coronavirus not yet assured, show
officials made the decision to push back
this year’s event.

Deutsche Messe officials said they could
not fully implement the recommendations
of the Hannover Regional Healthy
Authority, which had suggested stringent
safeguards, including banning attendees
from risk areas from attending and using
fever measuring stations at all entrances.

“Their implementation would impair
the staging of the event to such an extent
that the event would not fulffill its purpose
or would do so only with considerable
restrictions for exhibitors and visitors,”
Deutsche Messe officials said in a press
release.

Fair organizers said the later date
might even have a role in jumpstarting
the global economy, which has been
roiled over concerns about the spread of
the coronavirus, which infected 92,000
people worldwide and resulted in more
than 3,000 deaths.

“With the July date, we offer our
exhibitors the earliest possible time slot
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to present their innovations to a global
audience and to initiate business,”
said Dr. Jochen Kdéckler, Chairman of
the Board of Management of Deutsche
Messe AG. “In view of the global
economic challenges triggered by the
coronavirus in the first half of the year,
the new date offers great opportunities.

Thus the world’s most important
industrial trade fair can provide important
impetus for the global economy at an
early stage.”

The VDMA, which is the German
Engineering Federation, also backed the
postponement. “In regards to the current
challenges caused by the coronavirus,

postponing Hannover Messe until July
is the best possible option,” said VDMA
Chief Executive Thilo Brodtmann. “We
assume that the situation will calm
down in the coming months and that
the mechanical engineering industry will
then benefit from a reviving business
situation.” l

MPU PERFORMANCE
Boost, Enhancements
Bolster Ecosystem
Support

THANKS TO NEW SOFTWARE
functionalities, a significant performance
bump, and new authorized partners,
STMicroelectronics’s STM32MP1 32-bit
microprocessor (MPU) family has been
expanded to serve more demanding
applications in smart homes, industrial
systems, health and wellness systems,
etc. The latest STM32MP1 MPUs now
run at clock speeds of 800 MHz while
maintaining software and pin-to-pin
compatibility with earlier 650-MHz devices.

Now running dual Arm Cortex-A7
application processor cores at 800 MHz
and the Cortex-M4 core at 209 MHz,
the new STM32MP1 MPUs deliver
more performance in voice and audio
processing, video-decoding quality
at HD levels, more powerful artificial-
intelligence capabilities in neural-network
and machine-earning applications, and
a better user experience in Android
systems. The devices feature compute
Land 3D graphics accelerators combined
with power-efficient, real-time control and
high feature integration.

The popular human-machine interface
(HMI) toolkit, Qt, and its QML-based
GUI applications, can be deployed
on STM32 MCUs as well as on the
STM32MP1 platform, drastically reducing
development costs while accelerating
customer product delivery. The scalability
provided by both STMicroelectronics
and Qt’s tool suite can easily leverage
the resources of the STM32MP1 MCUs,

GO TO MWRF.COM

Bias Tees

See website for complete specifications and our complete line of bias tees.

PULSAR

MICROWAVE CORPORATION

© www.pulsarmicrowave.com

Freq. Isolation |Insertion Loss| Current VSWR Model
Range (dB) min. | (dB) max. (mA) max. max. Number
50-800 MHz 25 0.6 6000 1.20:1 BT-10-E
10-1000 MHz 25 0.5 1000 1.20:1 BT-20
800-1000 MHz 30 0.5 5000 1.50:1 BT-21
1700-2000 MHz 30 0.5 5000 1.50:1 BT-22
500-2500 MHz 25 1.0 200 1.20:1 BT-02
10-3000 MHz 25 1.8 3000 1.50:1 BT-06-411
500-3000 MHz 25 1.0 500 1.20:1 BT-05
500-3000 MHz 30 1.8 2000 1.50:1 BT-23
10-4200 MHz 25 1.2 200 1.20:1 BT-03
1000-5000 MHz 35 1.0 1000 1.50:1 BT-04
100-6000 MHz 30 15 500 1.50:1 BT-07
0.5-10 GHz 30 1.0 200 1.50:1 BT-26
100 KHz - 12.4 GHz 40 15 700 1.60:1 BT-52-400D
100 KHz - 18.0 GHz 40 2.0 700 1.60:1 BT-53-400D
0.3-18.0 GHz 25 15 500 1.60:1 BT-29
30 KHz - 27.0 GHz 40 2.2 500 1.80:1 BT-51
30 KHz - 40.0 GHz 40 3.0 500 1.80:1 BT-50
30 KHz - 70.0 GHz 30 3.5 500 2:00:1 BT-54-401
30 KHz - 85.0 GHz 30 4.0 500 2:00:1 BT-55-401

48 Industrial West, Clifton, NJ 07012 | Tel: 973-779-6262 - Fax: 973-779-2727 | sal
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especially the 3D HW GPU accelerator
to optimize a smooth rendering for HMI
industrial/loT applications.

Capitalizing on the flexible STM32MP1
architecture, security has been
enhanced to protect the customer’s
code through features like secure boot
by authentication, available one-time-
programmable fuses for customers,
and a secure operating system (Open
Portable Trusted Execution Environment,
or OP-TEE). A complete security toolset
including Keys Generator, Signing Tools,
STM32CubeProgrammer, and Hardware
Security Module (STM32HSM) allows for
secure provisioning of customers’ code
into the device.

The OpenSTLinux distribution, a
mainlined open-source Linux with all of
the essential building blocks for running
software on the application-processor
cores, is now supplemented with Android
developer packages and cloud support to
accelerate customer development.

STMicroelectronics’s authorized
partners greatly expand users’ capabilities
and speed their development progress
using the STM32MP1 MPUs. In addition
to embedded software and software-
development tools, partners contribute
expertise in training and engineering
services. For example, ST works with
multiple system-on-module makers,
including Phytec, when local support
and system flexibility is required, as

_ OpenSTLinux
\_Distribution

well as system-in-package maker
Octavo Systems for space-constrained
application designs.

STM32MP1 MPUs are industrial-
qualified with a junction temperature
from —40 to 125°C combined with 100%
activity rate over 10 years. Devices
supporting Cortex-A7 at 800 MHz are
in production now and start at $4.83 for
orders of 10,000 pieces. Other pricing
options are available.

holzworth instrumentation

HAT7062D Phase Noise Analyzer .
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REAL TIME PHASE NOISE ANALYSIS

- INPUT RANGE: 10MHz - 20GHz / 50GHz

MEASUREMENT OFFSET: 0.1Hz - 100MHz

RAW DATA STATS:
DUT: 100MHz OCX0
Offset: 1Hz - 20MHz
Time: 4 seconds
Mode: Internal LOs

ACCURATE: ANSI z540.1 Calibrated
MEASURABLE NOISE FLOORS: < -195dBc/Hz

RELIABLE: 3 Year Manufacturer Warranty

holzworth

instrumentation

phone: +1.303.325.3473
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Technology Feature
THOMAS LEWIS | Ethernet Alliance member

The “Interoperability
Inside” Logo

The Ethernet Alliance’s Gen2 Certification Program delivers Power over Ethernet
standards and interoperability, and ultimately helps improve ROI.

ith exponen-
tial growth
in the Inter-
net of Things
umber of sensors,
cameras, controllers, and other remote
devices being widely deployed around
the world, Power over Ethernet (PoE)
has become a leading solution for more
streamlined deployments and greater
cost savings. What’s more, as power

and un

GO TO MWRF.COM

demands increase for such things as
wireless access points needed to serve an
increasingly mobile-connected public,
the issues of standards conformance and
assured interoperability of equipment
have come to the forefront.

In particular, what has been needed to
overcome confusion in the PoE ecosys-
tem, and prepare equipment suppliers,
end users, and installers for a growing
and more complex Ethernet ecosystem,

is a readily available testing suite that
delivers on the interoperability promise
of IEEE 802.3 PoE standards.

In response, many of the individuals
involved in standards development con-
vened under the auspices of the Ethernet
Alliance to launch a second generation
of its PoE Certification Program. Much
like the renowned “Intel inside” brand-
ing associated with personal computers,
the certification program is based on
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“Interoperability Inside” Logo

Gen2 PoE Logo Program Benefits and Beneficiaries

PoE System Stakeholder Benefitted
Logo Benefits IC Vendors i:::::::::: System Installers| End Customer
Ease of Installation v
Enhanced Customer Support @ Lower Cost v v
Improved End Customer Perception of PoE v
Reduced evaluation costs, faster time to market v v
Avoid unnecessary development/lost opportunity costs v v

marking equipment with “EA Certified”
PoE logos to identify port attributes. It
brings a multitude of benefits across the
entire ecosystem—all of which have a
positive impact on ROI. The logo deliv-
ers an “Interoperability Inside” promise
to the various stakeholders in a PoE-
deployed system.

In developing the certification pro-
gram, the team first identified the key
benefits for all principles working in the
PoE space as summarized in the table
above. These include:

STREAMLINING INSTALLATION

The logo itself is visually straightfor-
ward, simply showing “arrow out, power
out” and “arrow in, power in” Clearly,
the number on the load needs to be
less than or equal to the number on the
switch. This was a key issue in Genl of
the certification program.

Now, however, instead of switches pri-
marily sending the same type of power
across all ports (Type 2 for example), a
more likely future scenario on a 24-port
chassis might be having four ports rated
to send Type 4 power, four to eight of
Type 3, and the rest being Type 2. For
installers, that’s going to be a lot more
challenging as PoE installations become
increasingly complicated. The “EA Cer-
tified” solution allows for installers to
just quickly look at the switch port label-
ing instead of having to open an instruc-
tion manual and identify exactly which
ports are set at a particular power level.

ENHANCED CUSTOMER SUPPORT

Overall, equipment manufacturers
with the “EA Certified” PoE logo can

18

not only expect fewer calls, but they
can also achieve lower support costs for
customer calls by deferring those from
non-certified suppliers, particularly in
an environment where there’s diminish-
ing support from system vendors.

In the future, the first question cus-
tomers can expect when reporting an
interoperability challenge is “Does
both sides of the cable have the logo?”
Whichever side does not have the logo
will become the focus of any continued
debug effort. Further upstream in the
ecosystem, IC vendors can much more
quickly focus their attention in debug
efforts as well.

For equipment installers, the logo
will improve outcomes with end users
by significantly decreasing installation
times and the likelihood that installed
equipment will experience a load that
causes a fault. Consequently, installers
can save time and increase PoE deploy-
ments with greater troubleshooting
capabilities, with the added benefit of
greatly reducing call backs.

IMPROVED END-CUSTOMER
PERCEPTION

Because the logo signifies a range of
benefits, having it increases the value
proposition of PoE for the end customer.
This is very much in line with the afore-
mentioned “Interoperability inside”
model and can positively impact every-
one in the channel.

Many working in the PoE space share
an opinion that one of the top things
hindering PoE adoption at a higher
percentage, other than its power limi-
tations, is that there’s no one broadly

EA Certified 2.qM

he logo itself

is visually
straightforward, simply
showing “arrow out,
power out” and “arrow
in, power in.” Clearly,
the number on the load
needs to be less than or
equal to the number on
the switch. This was a
key issue in Genl of the
certification program.

defined and accepted vision of PoE. Too
much confusion exists in the market.
Despite having a standard for decades,
no one recognized test suite translates
the standard into certification tests and
an easily identified mark.

To overcome this, the Ethernet Alli-
ance is leveraging its expertise and rec-
ognition as a leader of advancing Eth-
ernet technologies to establish a logo
that clearly defines PoE so that people
will look for it as part of their decision-
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“Interoperability Inside” Logo

making when purchasing equipment.

REDUCED EVALUATION COSTS,
FASTER TIME TO MARKET

Consider a smaller end-equipment
manufacturer that might only ship
100,000 switches, and maybe only one
model that integrates the PoE feature.
Hypothetically, the company may only
be shipping 5,000 PoE models. Even if
you already have an existing validation
suite to test for PoE functionality under
the IEEE 802.3at standard, there’s still a
whole lot of work to get ready for the lat-
est standard and to validate your switch
at a black-box level.

By trusting in the Ethernet Alliance
PoE certification and logo, you needn’t
worry about the nuts and bolts of incor-
porating a PoE feature. Providing end-
equipment manufacturers with this level
of confidence ultimately saves on evalu-
ation costs and allows them to signifi-
cantly reduce equipment cycle timelines
in order to bring products to market
faster and cheaper.

ALLEVIATE ADDITIONAL
DEVELOPMENT COSTS

Because the Ethernet Alliance PoE
certification program is the first test

20

validation platform that assures confor-
mance to IEEE 802.3bt, switch and end-
device manufacturers now have a means
other than relying on data from chip and
PoE controller suppliers, which might
not deliver full confidence of compli-
ance to the standard.

An affordable official third-party
test suite alleviates companies from
having to develop a program in-house
thats confirm its equipment is IEEE
802.3bt-compatible. And, pursuing the
certification program and logo attribu-
tion provides the opportunity to iden-
tify issues early on prior to installation,
avoiding the high cost of fixing prob-
lems post deployment. These costs,
in particular, are extremely painful to
both the pocketbook and long-term
perceived quality of the manufacturer.
Just one of these “in field” interoper-
ability issues could cost millions of dol-
lars in new development and/or fore-
gone opportunity costs.

For companies wanting to fully
leverage their PoE deployments, there’s
now an option that makes a lot of
sense from a pure ROI point of view.
Looking at the table again, it’s hard to
imagine a scenario that doesn’t return
on an investment of ~$25,000-30,000

(annualized) for the end-equipment
manufacturers themselves. While hard
to estimate, lower customer-service
costs alone will offset the modest costs,
and avoiding (or deferring to the non-
logoed side of the troubling system)
even one significant interoperability
issue can easily save a company thou-
sands of dollars in debug.

The evolution of Ethernet is con-
tinuing at a notable pace and PoE is
positioned to experience considerable
growth over the coming years. Interop-
erability of PoE equipment and assured
reliability of devices for end users is
essential. Once earned, the “EA Certi-
fied” PoE logo visual aid delivers ben-
efits for all stakeholders in the PoE
space.

To learn more about the Ethernet
Alliance PoE Certification Program,
visit https://ethernetalliance.org/
poecert/. Il

THOMAS LEWIS is an Ethernet Alliance
member and Marketing & Applications
Manager for Power over Ethernet (PoE)
Solutions at Texas Instruments. In this
role, he's responsible for all elements of
the marketing strategy and applications
support for its PoE product portfolio.
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Technology Forecast

JAY ALEXANDER | Senior Vice President and Chief Technology Officer, Keysight Technologies

JEFF HARRIS | Vice President, Global Marketing, Keysight Technologies

Technology Predictions
from a [Precision]
Electronic Test Thinktank

What does a [Precision] Electronic Test Thinktank expect to unfold in 20207?
From new test tools, to the 5G outlook, to digital twins, to the “Interaction of Things,”
many potentially transformative advances loom on the horizon.

easurement-based tools of many kinds

are key enablers for the technology-

based products and solutions we incor-

porate into our daily lives, and it will
or di e technologies come into play.

o In 2020, advanced applications related to 5G will explode,
using higher frequencies and smaller geometries. To sup-
port this growth will be:

o New classes and labs for design and simulation,
over-the-air testing, antenna systems, and measure-
ments will be incorporated into the core engineering
curriculum.

o New measurement science (hardware, software and
calibration) will be developed and made part of
mainstream offerings.

« Developers of new electronic products and solutions
will use different tools, specifications, and terminol-
ogy to specify and validate their designs.

« Use of software for implementing technology will remain
prevalent in 2020, especially in networking and position
or navigation-based smartphone applications. As a result,
software-on-software measurement will see a strong
surge and, therefore, so will emphasis on interoperability
among software tool chains. New standards and certifica-
tions will be created, impacting development processes,
as well as the marketing required to ensure consumers
are aware of what a software-centric product can and
cannot do.

« In 2020, expect a substantial rise in specialized proces-
sors, such as GPUs and chips, which implement artifi-
cial-intelligence (AI) architectures that determine how a
network processes and routes information and maintains
security, privacy, and integrity. Quantum computing and
engineering will continue to be in an aggressive hype
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phase in 2020, but the ability to control, measure, and

error-correct quantum systems as the number of qubits
grows will be important from the start.

o As measurement and operation of the computer blends,
those interested in building practical quantum computers
will require knowledge about measurement technologies
and techniques before quantum computing goes into the
mainstream.

DATA SILOS WILL BE CONNECTED TO EXTRACT
DEVELOPMENT INSIGHTS

Leading companies collect data but typically store it in func-
tional silos: R&D design, pre-production validation, manufac-
turing, operations and services.
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 In 2020, companies will start connecting these silos of

data using modern cloud architectures, such as private
on-premises clusters, or public sites like AWS or Azure.
With the data centrally available, teams will correlate
performance through the development process, from
early design to manufacturing to field deployment, and
close the loop back to design. The benefits for these teams
include the rapid collection and reformatting of data,
faster debugging of new product design, anticipation of
manufacturing issues, and improved product quality.

To achieve these gains, teams will invest in a computing
infrastructure, determine how to store the data (including
file location and data structure), as well as choose analytic
tools to select and process data to identify anomalies and
trends. In addition, teams will change the way they work
to shift attention to data-driven decisions.

5G AND THE DATA CENTER

New 5G capabilities in 2020 will put pressure on networks,

revealing new data-center and network chokepoints.

o Industrial IoT applications will escalate access requests

and mobile automotive IoT applications will stretch
latency demands. Edge computing will become more
important to process the increased access requests and
meet stringent latency requirements.

Higher data speeds will create more demands for faster
memory, faster data buses, and faster transceivers in the
data center. Meeting the speed and flexibility demands
will be one reason, but customer traceability through the
network for application monetization will be the main
driver to upgrade to the latest standards.

In 2020, we will see advanced design, test, and monitor-
ing capabilities that ensure networks and products deliver
the performance and failsafe reliability expected. The
industry will experience closer collaborations between
chipset and product manufacturers, software companies,
network carriers, cloud-hosting companies, and inter-
national standards organizations to build tomorrow’s
networking infrastructures.

CHALLENGES WILL ABOUND TO GET 5G TO MATURITY

5G represents technical evolution and revolution on many

fronts, creating new technical challenges that span many

domains.
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o In 2020, the industry will move from a small group of ear-

ly-movers that have commercialized initial 5G networks,
to a global community in which multiple operators in
every continent and many countries will have commer-
cial 5G networks.

The early adopters will add scale, and those who launch
in 2020 will quickly resolve issues in their initial deploy-
ments. Second-generation devices and base stations

will be added to the market, and the standards will have
another new release in 3GPP’s Rel-16.

 Key technical challenges for the industry in 2020 will
be to ensure performance in mid-band (3.5 to 5 GHz)
frequencies, moving millimeter-wave (mmWave) to
mobility, transition planning to a full standalone (SA) 5G
network, and resolving architectural decomposition and
standards for centralized radio area network (RAN) and
mobile-edge computing (MEC).

THE “INTERNET OF THINGS” WILL BECOME THE
“INTERACTION OF THINGS”

IoT will rapidly move into the mainstream with widening
commercial acceptance, increasing public-sector applications,
and accelerated industrial deployments.

 In 2020, we will see an increased level of “smart” experi-
ences when the “Internet of Things”—a collection of
devices connected to the internet—becomes the “Inter-
action of Things”—a collection of things that are com-
municating and working effectively and efficiently with
each other.

o Powerful devices will work with other powerful devices
to act quickly and efficiently in the background inde-
pendent of direct human intervention. Mission-critical
applications, such as remote robotic surgery in the area
of digital healthcare or autonomous driving in the area of
smart mobility, will feel the impact of this shift.

o While these applications will benefit from the “Inter-
action of Things,” new solutions will be developed to
ensure they don't suffer from the “Interference of Things,”
especially when communication failure and network
disturbances can bring about devastating or life-threaten-
ing consequences. The same will be true of Industry 4.0
applications and smart city applications. Uptime will not
be optional.

DIGITAL TWINS WILL MOVE TO THE MAINSTREAM

Digital twins, or the concept of complete replicate simula-

tion, are the nirvana of design engineers.

o In 2020, we will see digital twins mature and move to the
mainstream as a result of their ability to accelerate inno-
vations. To fully realize the technology’s benefits, compa-
nies will look for advanced design and test solutions that
can seamlessly validate and optimize their virtual models
and real-world siblings to ensure that their behaviors are
identical.

2020 WILL NOT BE THEYEAR OF THE AUTONOMOUS
VEHICLE: ACTIVE CRUISE CONTROL, YES, BUT WE HAVE
A COUPLE YEARS TO GO FOR AUTONOMY

The quantity and sophistication of sensors deployed in
vehicles will increase in 2020. However, fully autonomous
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Test 2020 Forecast

vehicles will require more ubiquitous 5G connectivity and
more artificial intelligence. Here’s where we see the industry
on each of those areas:

o The ratio of fleets sales with EV or HEV powertrain will
grow from single-digit percentage ratio to double digits
in 2020, tripling the shipped units compared to last year.

o The first C-V2X network will hit the streets in China,
but they will be operating on an LTE-V network until 5G
Release 16 evolves the standard.

o The technical advances for sensors and in-car networks
will continue to evolve on a fast pace, needing faster in-
vehicle networks. In 2020, Gigabit-Ethernet-based in-car
networks become a reality and significantly improved
sensor technology enables Al developers to hit new per-
formance levels.

SYSTEM-LEVEL DESIGN, TEST, AND MONITORING WILL
EXPERIENCE A DRAMATIC TRANSFORMATION

The connected world will force a shift in how performance,

reliability, and integrity are evaluated.

o In 2020, realizing the full potential of sensor systems con-
nected to communication systems connected to mechan-
ical systems will require new ways to test at the system
level.
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o Today, tests are available for radar antennas and a radar
transceiver module. However, testing a multi-antenna
radar system integrated into a car will require a differ-
ent testing approach. The same is true for data centers,
mission-critical IoT networks, automobiles, and a wide
range of new, complex, 5G-enabled applications.

o This year, the electronics industry will emphasize system-
level testing as the definitive, final step to assure end-
to-end performance, integrity, and reliability across the
increasingly connected world.

EDUCATION WILL SHIFT TO PREPARE THE NEXT
GENERATION OF ENGINEERS

Universities will adopt holistic, integrated, and multi-disci-

plinary curricula for engineering education.

o Academia will tap into industry partnerships to keep up
with the accelerating pace of technology and incorporate
certification programs, industry-grade instrumentation,
and automation systems into teaching labs to train stu-
dents on current, real-world applications.

o To address IoT, universities will combine methodology
from basic electronics, networking, design engineering,
cybersecurity, and embedded systems, while increasing
emphasis on the impact of technology on society and the
environment.

o To address Al, automation, and robotics, universities will
mainstream currently niche topics like cognitive science
and mechatronics into required learning [
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EM Co-Simulation with
Measurement-Based
Models Leads to First-Pass

Design Success

Utilizing measurement-based passive-component models within an electromagnetic
simulator enables simulations that accurately predict measured performance.

hen simulat-

ing high-fre-

quency filters

with discrete
passive components, it’s important
to consider several factors to achieve
simulation results that correspond to
actual measured performance. One such
aspect is the metallization that connects
components together, as these metal
interconnects impact the overall filter
performance. In addition, component
parasitics should be incorporated into
a simulation to ensure that the simu-
lated results accurately predict the filter’s
response.

Fortunately, electromagnetic (EM)
simulation software, such as Sonnet
Suites from Sonnet Software (www.
sonnetsoftware.com), makes it possible
to incorporate metal interconnects into
a simulation. However, EM simulations
that include ideal passive-component
models often expose a discrepancy
between simulated and measured
performance, because ideal component
models don’t account for the parasitics
that are present in real-world parts.

To help overcome these challenges,
Modelithics (www.modelithics.com)

GO TO MWRF.COM

offers measurement-based passive-com-
ponent models that aid filter designers
who use discrete passive components.
These part-value, scalable models accu-
rately capture substrate-dependent
parasitic behavior so that they serve as
true representations of real-world com-
ponents in the context of their physi-
cal environment. Thus, incorporating
Modelithics passive-component models
into a filter simulation helps to accurate-
ly predict real-world performance and
achieve first-pass design success.
Modelithics Microwave Global Mod-
els are available for use with various sim-
ulation software tools, including Son-
net Suites. In addition to part-value and
substrate scalability, these models offer
advanced pad features that facilitate
accurate EM co-simulations.! Designers

can therefore utilize the combination of
Modelithics models and Sonnet’s EM
solver to account for real-world compo-
nent parasitics and metal interconnects
in a simulation.

To demonstrate this combination,
this article presents a workflow for a
fifth-order Butterworth bandpass fil-
ter that features Modelithics passive-
component models and Sonnet’s EM
software. Measured data is presented at
the conclusion to compare simulation
versus measurement results.

STARTING WITH A LOWPASS
PROTOTYPE

As stated, the filter that will be
designed here is a fifth-order But-
terworth bandpass implementation.
Intended for GPS applications, the

I
||”7’ }7

0.6180 1.6180 2.0000 1.6180 0.6180
Li=g 1 Lg=gs 1 Ls=g5 H
! (00 OG0 (000 3 1. Shown are the coefficient
values for the maximally
Co=ga F Ciy=gu F

flat, five-element lowpass
prototype filter along with the

corresponding schematic.
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EM Co-Simulation

filter provides lower and upper cutoff
frequencies of 1,050 and 1,700 MHz,
respectively, thereby allowing it to pass
the L1, L2, L3, and L5 GPS bands.

The design process begins by deter-
mining the coefficients for a maximally
flat, five-element lowpass filter with w. =
1 rad/s and Rg = Ry = 1 Q.2 This lowpass
prototype will later be transformed to a
bandpass network. Figure 1 displays the
coefficient values for the maximally flat,
five-element lowpass prototype filter
along with the corresponding schemat-
ic. Note the symmetry in the g values,
which results in fewer unique compo-
nent values in the filter design.

Because the filter is being designed
for a 50-Q) reference environment, the
coefficients must be scaled in imped-
ance based on the following equations:

e
Ry

Applying these equations to the fil-

L' = RyL;, C’

ter shown in Figure I results in a new
50-Q-referenced filter with updated
component values (Fig. 2).

The lowpass filter prototype must
now be converted to a bandpass imple-
mentation via frequency mapping. This
conversion involves transforming the
series inductors to series-LC circuits,
while the shunt capacitors are trans-
formed to parallel-LC circuits. Figure 3
illustrates the element transformations.
In Figure 3, note that:

wo = /wiws

and:

A = w2

wo

Figure 4 depicts the schematic of the
bandpass filter that’s produced after
transforming the lowpass prototype;
its derived component values appear in
Table 1. Furthermore, Figure 5 plots the
filter’s calculated frequency response.
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2. After scaling impedances, the 50-Q-referenced lowpass filter has the part values shown in

this schematic.
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3. After transforming series inductors to series-LC circuits and shunt capacitors to parallel-
LC circuits, the lowpass filter prototype was converted to a bandpass implementation via

frequency mapping.

!

CREATING THE DESIGN IN SONNET
SUITES

After determining the ideal compo-
nent values of the bandpass filter, the
next step is to create the design using the
Sonnet Project Editor. Be aware that the
calculated frequency response shown
in Figure 5 didn’t account for the metal
interconnects that will be present in the
real-world filter. In contrast, creating the
design in Sonnet Suites makes it pos-
sible to include these interconnects in
the simulation.

For this design, we chose 10-mil-thick
Rogers RO4350B laminate as the sub-
strate. Figure 6 shows the filter layout
in the form of a CAD (DXF) file, which
was ultimately sent to a printed-circuit-
board (PCB) manufacturer for fabrica-
tion. In this case, the line widths are set
to 21.7 mils. One can clearly see the vari-
ous gaps between traces that indicate
component locations on the PCB.

It’s important to point out that what’s
simulated must replicate what will even-
tually be built. Therefore, when simu-
lating the filter in Sonnet, one should

C1 1.876 pF
c2 7.923 pF
c3 0.580 pF
L1 7.566 nH
2 1.791 nH
L3 24.49 nH

Table 1: These component values were
derived for the bandpass network.

ensure that the component models are
attached to the correct reference planes
in the filter geometry. A gap of 15 mils
between pads is included in the default
pad arrangement for the filter’s 0402-
size components.

Because the 40-mil-long parts will be
centrally placed on the pads, the ports
must be broken out 12.5 mil into each
pad to coincide with the edge of the part
(12.5+15 + 12.5 = 40). Figure 7 presents
a depiction of this arrangement. This
example illustrates the advanced pad
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features of the Microwave Global Mod-
els, which provide the needed flexibility
for placement of the reference planes.

Now, we can use Sonnet Suites to
import the DXF file of the filter layout.
During the importation process, users
can specify the layer mapping followed
by the box size and cell size. Sonnet also
provides users with options for import-
ing vias.

Figure 8 shows the Sonnet project
after successfully importing the lay-
out. The left-hand side of the Sonnet
interface contains the Stackup Manager,
which is where one may specify vias and
top-layer metal (FRONTMETAL). We
specified the top dielectric, which is set
to air by default, for a thickness of 100
mils to minimize the shielding effect
of the lossless metal top cover. Lastly,
we added ports to the conductor edges
where the filter’s input and output are
located. In this case, we used the default
port settings.

Outline of Package

7. This illustration depicts the physical component (shown in white) and the pad arrangement

(shown in red). The solid red vertical lines denote the model reference planes located at the

edges of the terminations of the physical component.

SIMULATING WITH IDEAL
COMPONENT MODELS

Next, the component models are add-
ed to the Sonnet project. Before adding
the models, we created variables for each
of the component values derived earlier

(Table 1, again). In this case, we added
variables for C1, C2, C3, L1, L2, and L3,
with each one assigned its correspond-
ing part value. In addition, each variable
must be specified as optimizable, with
the optimization range set to the range
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8. This screen capture shows the Sonnet project after successfully importing the layout. The
left-hand side of the Sonnet interface contains the Stackup Manager, which is where one
may specify vias and top-layer metal (FRONTMETAL).

of part values for the corresponding part
family (the part families will be revealed
later). We set these variables to be opti-
mizable because the filter will eventually
require tweaking to achieve the desired
performance.

Now we add the Modelithics com-
ponent models to the design. Users can
choose from a wide range of models that
can be sorted either by type or by ven-
dor. For this design, we chose the TDK
(www.tdk.com) MHQ1005P inductor

part family for all inductors and the
Kemet (www.kemet.com) CBR04C part
family for all capacitors.

An important parameter to note
for a Modelithics component model is
Sim_mode. For this initial simulation,
Sim_mode is set to 1 for all component
models. This setting allows a compo-
nent model to simply behave as an ideal
element, meaning that real-world fac-
tors like parasitic, pad, and substrate
effects aren’t considered. Furthermore,
each model’s value is set to the corre-
sponding variable created earlier.

By executing a simulation with the
Sim_mode parameter of all component
models set to 1 for ideal mode, one may
determine the performance impact of
the metal interconnects (microstrip
lines) themselves. In other words, the
metallization incorporated into the Son-
net project represents the only real dif-
ference between this filter design with
ideal models and the initial filter sche-
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EM Co-Simulation

matic shown earlier (Fig. 4, again). To
determine the impact of metallization
on performance, it’s a simple matter of
comparing the simulation results to the
initial calculated frequency response
(Fig. 5, again).

Before simulating, we specified a lin-
ear frequency sweep from 0.05 to 10
GHz with 401 measurement points. In
addition, we selected the Adaptive option
to improve the simulation time by inter-
polating solutions when appropriate.

Figure 9 shows the results of the Son-

net simulation with ideal component
models (blue and red traces). For com-
parison purposes, Figure 9 also displays
the calculated frequency response of the
initial filter schematic shown in Figure
5, which didn’t account for the physi-
cal effects of metal traces (dashed black
traces). The Sonnet simulation predicts a
response that’s shifted downward in fre-
quency compared to the response of the
initial filter. In addition, the passband
response is obviously not flat. Thus, we
must optimize the filter to obtain the
ideal component values that result in the
filter’s optimal performance.

Performing an optimization requires
defining one or more sets of optimiza-
tion goals. In this case, we defined three
sets of goals. For the passband, the opti-
mization goals are an S,; value greater
than —1 dB and an S;; value less than
—10 dB. For the lower and upper rejec-
tion bands, we're shooting for an S,;
value of less than —20 dB.

Figure 10 shows the simulated results
of the optimized filter along with the
results of the previous Sonnet simulation
with the initial component values. The
filter’s response is now shifted upward
in frequency to correspond with the
design goals. In addition, we've achieved
the desired flat passband. Table 2 shows
the values of the optimized filter’s ideal
components. (It should be noted that
this step of performing an optimization
with ideal models isn’t necessary, but it’s

included here to illustrate the progres-
sion of part-value changes as more and
more real-world effects are included).
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Comparison of Sonnet Results with Initial Response
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9. Shown are S-parameter results of the Sonnet simulation with ideal component models

(blue and red traces). For comparison purposes, we include the calculated frequency

response of the initial filter schematic presented in Figure 5.

Initial and Optimized Response with Ideal Models
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10. This plot compares the simulated results of the optimized filter (blue and red traces)
with the results of the previous simulation with the initial component values (dashed black

traces).

MOVING FROM IDEAL TO REAL-
WORLD COMPONENT MODELS
Optimizing the filter using ideal com-

ponent models is a good starting point
for determining the final component val-
ues. However, there’s room for improve-
ment, because the ideal component
models didn’t account for real-world
parasitic and substrate effects. Therefore,
the next step is to update the component
models to include these effects, provid-
ing an even more accurate prediction of
the manufactured circuit’s behavior.

Incorporating parasitic and substrate
effects into a Modelithics model requires
setting its Sim_mode parameter to the
proper value. To include these effects,
the Sim_mode parameter can now be set
to 2 for all models. Note that with this
setting, pad effects are removed (i.e., de-
embedded) from a Global model. In this
case, it’s correct to employ this setting
because the pads are already accounted
for in the EM simulation. However, we
can enable pad effects by setting a mod-
el’s Sim_mode parameter to 0.
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11. Here, the blue and red traces depict the simulated results when using parasitic models,
while the dashed black traces show the previous simulated results obtained when using

ideal models with equivalent values.

Initial and Optimized Response with Parasitic Models
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12. By optimizing the filter with the parasitic models, we met the design goals (blue and red

traces). For comparison, we show the previous simulation results that were obtained using

parasitic models with the initial values.

Because the component models now
account for parasitic and substrate
effects, they essentially represent real-
world components rather than ideal
ones. The next step is to perform a sim-
ulation with these models while leav-
ing their inductance and capacitance
values unchanged from the optimized
filter with ideal component models. Fig-
ure 11 shows the results of this simu-
lation (blue and red traces). For com-
parison, we again show the response of
the optimized filter that contains ideal

GO TO MWRF.COM

component models with identical values
(dashed black traces).

Neglecting to account for parasitic
effects in a simulation can lead to simu-
lated results that deviate significantly
from real-world performance (Fig. 11,
again). It’s clear that simulating the fil-
ter with the real-world models resulted
in a passband response that’s both nar-
rower and more lossy than the passband
response of the filter with ideal compo-
nent models having equivalent induc-
tance and capacitance values. Thus, a

Component Value

c1 21.395 pF
c2 6.019 pF
c3 0.623 pF
L1 0.700 nH
L2 1.014 nH
L3 15.393 nH

Table 2: Optimizing the filter with ideal
component models resulted in these part

values.

filter manufactured using components
with the same values as the ideal com-
ponent models would not achieve the
design goals.

To meet the design goals, we must
perform a final step of optimizing the
filter with the parasitic effects included.
For this optimization, we use the same
optimization goals specified earlier.
Note that once the optimization is com-
plete, the component values must be
changed to the closest available discrete,
or “real-life;” part values available in the
given component family. These real-life
values correspond to the values of the
real inductors and capacitors that will
be used when building the filter.

Figure 12 shows the final simulated
results of the optimized filter using par-
asitic models with real-life values. These
values, listed in Table 3, resulted from
adjusting the optimized component val-
ues to the closest available manufacturer
part values. For comparison, Table 3
also shows the component values of the
optimized filter with ideal models along
with the initial component values.

As Figure 12 demonstrates, the filter
now achieves the desired performance.
Further refinements could be made
by adjusting lengths and widths of the
interconnects to fine-tune the filter per-
formance after the component values
are set to the closest available manufac-
turer part values.
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EM Co-Simulation

Initial Value Value of Optimal Ideal | Final Real-World Part
Model Value
C1 1.876 pF 21.395 pF 12 pF
Cc2 7.923 pF 6.019 pF 3.3 pF
Cc3 0.58 pF 0.623 pF 0.9 pF
L1 7.566 nH 0.7 nH 0.7 nH
L2 1.791 nH 1.014 nH 2.4 nH
L3 24.49 nH 15.393 nH 12 nH

Table 3: Real-world part values that
correspond to true optimal filter performance
are compared with the component values of
the optimized filter with ideal models, as well
as the initial component values.

MEASURED DATA AND CLOSING

To validate the simulated results, we
built and measured three filters (Fig.
13). We populated the filter PCBs with
the same TDK inductors and Kemet
capacitors from the final simulation and
probed all measurements. Through a
thru-reflect-line (TRL) calibration, we
moved the reference planes to match
those used in the simulation.

Figure 14 shows the measured data
from one of the filters we built (dashed
traces) along with the results of the final
simulation (solid traces). It’s clear that
the measured 3-dB frequencies, as well
as the S,; and S, values within the pass-
band, are almost identical to the simu-
lated results, thus validating the work-
flow presented.

In closing, the combination of Mode-
lithics measurement-based models and
Sonnet’s EM simulator represents an
effective way to design high-frequency
filters with discrete passive compo-
nents. The example highlighted in this
article demonstrates that incorporat-
ing Modelithics models into a Son-
net project can help achieve first-pass
design success. In contrast, simulat-
ing high-frequency filters with ideal
passive-component models can create
headaches for designers, because the
simulated results may not be a true indi-
cation of the filter’s performance. G
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13. This is one of the three filters that was built. The performance of each was nearly

identical.
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14. The measured data (dashed traces) indicated good agreement with the final simulated

results (solid traces).

THE AUTHORS would like to thank Greg
Kinnetz of Sonnet Software for his sup-
port.
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Advanced EMI Filters Cut
Costs on Brush DC Motors

EMC requirements are driving up the cost of low-priced, but noisy, brush dc motors.
Monolithic EMI filters reverse this trend.

rush dc motors are inex-

pensive and easy to oper-

ate, providing a good

balance of performance
and price. As a result, billions are manu-
factured annually worldwide and used
in such industries as automotive, aero-
space, medical, appliances, and manu-
facturing, and billions more will be sold
over the next 10 years.

However, increasing electromagnet-
ic-compatibility (EMC) requirements,
along with more crowded and “noisy”
electronic environments, are threaten-
ing to drive the cost of these low-end
motors to a level on par with more
expensive brushless motors.

36

Monolithic EMI filters provide signifi-
cantly more RFI suppression for brush dc
motors while rejecting a much wider fre-
quency band. The EMl filter isn’t affected
by the amount of dc current required.

At issue is the electromagnetic inter-
ference (EMI) generated by the brush-
es rubbing against commutators, an
inherent drawback of the design. To
counteract the noise, a combination of
shielding and filtering components is
required. This not only drives up the
cost, but many EMI/REF filters for brush
dc motors will not let them meet today’s
higher EMC requirements.

“Many EMI filtering products do not
filter out all forms of noise generated,
and many cannot handle higher dc cur-
rents without a corresponding increase
in their costs,” explains Christophe
Cambrelin of Johanson Dielectrics, a
company that manufactures a variety of
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Advanced EMI Filters

multi-layer ceramic capacitors and EMI
filters.

To address these concerns, companies
such as Johanson offer more advanced
EMI filters that only slightly increase
costs of brush dc motors while meeting
the evolving EMC requirements.

NOISY ELECTRONICS

Electronic devices receiving strong
electromagnetic waves often induce elec-
tric currents in the circuit and interfere
with intended operations. EMI can even
physically damage equipment. Making
the problem worse, increases in operat-
ing circuit frequency expand the affected
frequency range while miniaturization
of electronic devices shrinks the dis-
tance between noise source and affected
circuits. If that wasn’t enough, many
electronic devices are more sensitive to
noise, even if it has less energy, because
circuits today operate at lower voltages.

As a result, industries such as the
automotive sector are increasingly turn-
ing to brushless dc motors. With these,
the commutation is done electronical-
ly. Therefore, there’s significantly less
noise generation (no noise generated
by mechanical commutation), but the
complexity and cost of implementation
are increased.

So, given a choice, OEMs prefer the
relatively low price of brush dc motors
given the quantities involved.

EMI FILTERING

EMI/RFI interference is either radi-
ated or conducted over frequency range
of between several hundred hertz to sev-
eral gigahertz.

Radiated noise is generated by voltage
applied at varying levels to the wiring.
To confine radiations in the motor hous-
ing, several precautions should be taken
by manufacturers of brush dc motors.
The most important is that the motor-
housing material should be metal, and
the housing should also have a metal
cap. If the cap is plastic, users need to
cover it with a shield of metal or metal-
lized PCB.
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A common-mode choke doesn’t filter out differential-mode noise and can only handle
limited dc current, without driving up the cost.

O

lectronic devices receiving strong

electromagnetic waves often induce
electric currents in the circuit and interfere with
intended operations. EMI can even physically

damage equipment.

When EMI/RFI is conducted, the
noise generated travels along the elec-
trical power leads and is then radiated.
Shielding is ineffectual against this con-
ducted noise, so filtering with a separate
device is required.

Traditional common-mode filter-
ing includes low-pass filters comprised
of capacitors that pass signals with a
frequency lower than a selected cut-
off frequency and attenuate signals
with frequencies higher than the cut-
off frequency. Options for OEMs are
two-capacitor differential, three-capac-
itor (one X-cap and two Y-caps), feed-
through filters, common-mode chokes,
LC filters, and combinations of these.

To meet increasing EMC require-
ments, however, low-cost devices such
as two-capacitor differential filters are
insufficient because unmatched capaci-
tors generate a different filtering of each
line, and thus there’s mode conversion
(i.e., part of the common-mode noise
is transformed into differential-mode
noise, and vice versa). Traditional three-
capacitor filters are adequate, provided

the EMC requirements are only at rela-
tively low frequencies (<150 MHz, such
as AM/FM radios in cars).

Although three-capacitor filters pro-
vide good filtering, they are generally
ineffective at filtering noise in telecom
frequency bands. Other devices like
feedthrough filters offer good rejection
over a wide frequency band but become
expensive when the power line must
carry a several amps of current. In addi-
tion, feedthrough filters are single-end-
ed devices, and therefore may introduce
mode conversions (like 2-cap filters).

“Regardless of the noise generated,
if high dc current is required, you need
a large, expensive feedthrough filter,
which eliminates brush dc motors as a
low-cost alternative,” says Cambrelin.

For brush dc motors, a possible alter-
native to the low-pass filter is a com-
mon-mode choke. When a common-
mode signal (same ac current) travels
through each winding of the common-
mode choke, the magnetic field com-
ing from each winding adds up, and the
impedance therefore increases signifi-
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Motor
housing

Monolithic EMI filters are effective from 50 kHz to 6 GHz and filter both common- and
differential-mode noises. The filter also has virtually no limit to the amount of dc current
because it works in parallel with the motor and no dc current flows through it.

O

When you first test the motor in the lab,

the EMI filter may perform well, but every-
thing changes when you apply PWM signals on
the power leads.You want to filter out the noise,
but not unintentionally filter out the PWM signal.”

cantly. On the other hand, when a differ-
ential signal (opposite ac current) goes
through each winding, the magnetic
field coming from each winding sub-
tracts from each other and impedance
decreases significantly.

That’s why common-mode chokes
block common-mode noise but let a dif-
ferential signal go through. Similar to
feedthrough filters, it takes a larger and
more expensive common choke to carry
asignificant current (more than 1 A rms).

Despite the popularity of common-
mode chokes, a better alternative may
be monolithic EMI filters. Compared to
common-mode chokes, monolithic EMI
filters provide significantly more RFI
suppression in a substantially smaller
package. A monolithic EMI filter also
rejects a much wider frequency band
and isn’t affected by the amount of dc
current required because it’s mounted in
shunt (between lines and ground).

EMI filters combine two balanced
shunt capacitors in a single package,
with mutual inductance cancellation
and shielding effect. These filters, such

GO TO MWRF.COM

as those from Johanson Dielectrics, use
two separate electrical pathways within
a single device attached to four external
connections.

Like other EMI filters, monolithic
EMI filters attenuate all energy above a
specified cutoff frequency, only select-
ing to pass required signal energy while
diverting unwanted noise to ground.
The key, though, is the filter’s low induc-
tance and matched impedance. With
monolithic EMI filters, terminations
connect internally to a common refer-
ence (shield) electrode and the plates are
separated by the reference electrode.

Monolithic EMI filters can be effec-
tive from 50 kHz to 6 GHz and filter
both common- and differential-mode
noise. The filter also has virtually
no limit on the amount of dc current
because it works in parallel to motor and
no dc current flows through it.

PWM SIGNALS

Regardless of the type of filter, an
often-overlooked factor is the fact that
many brush dc motors are controlled

by pulse-width-modulated (PWM)
signals, says Cambrelin. With PWM
signals, the voltage is switched on and
off quickly between a few kilohertz and
tens of kilohertz. The total power sup-
plied is based on the time the switch is
on compared to the off periods.

PWM signals are particularly suited
for motors because the motor’s time con-
stant is very long compared to the period
of a PWM signal. That’s why a brush dc
motor acts as if the average of the PWM
signals was applied on the power leads.

“When you first test the motor in the
lab, the EMI filter may perform well, but
everything changes when you apply PWM
signals on the power leads;” explains Cam-
brelin. “You want to filter out the noise, but
not unintentionally filter out the PWM
signal. If you don’t choose the right filter,
the motor may not even start.”

This can be a problem for users unfa-
miliar with developing differential LC
filters.

With monolithic EMI filters, there’s
no need for special skills in filtering.
The filter’s response (i.e., rejection of
common-mode noise vs. frequency) is
provided directly by the manufacturer.
Companies such as Johanson Dielectrics
are also working on a device for brush
dc motors that will let users mount the
monolithic EMI filter on the housing
without manufacturing a PCB.

“EMI issues are just going to become
more of a problem with the higher fre-
quencies with Bluetooth, Wi-Fi, and
now 5G devices,” says Cambrelin. “That
means EMI filters will have to handle
wider frequency ranges while letting
appropriate signals pass through. This
will help OEMs meet regulatory stan-
dards in most countries that limit the
amount of noise that can be emitted””

For an online tool that helps simpli-
fy filter choice, go to https://s21plotter.
johansondielectrics.com. Il

JEFF ELLIOTT is a Torrance, Calif.-based
technical writer. He has researched and
written about industrial technologies and
issues for the past 20 years.
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NC State Helps Army
Model Civilian Evacuations

JACK BROWNE | Technical Contributor

A new computation model may help the speed and efficiency of armed forces in evacuating civilians

during emergencies. (Courtesy: Army Research Labs)

ILITARY TROOPS are often

faced with civilian evacuations

which involve moving people
of all ages and managing vehicles and
communications systems of all types. The
task is never simple, but researchers at a
major university have stepped up with an
innovative model that may help military
troops expedite the evacuation of civilians
during a disaster or when humanitarian
relief efforts are needed.

The model, developed at sports power-
house North Carolina State University in
Research Triangle Park, N.C., was funded
in part with support from the U.S. Army. It
helps planners to plan the placement and

GO TO MWRFE.COM

timing of vehicles, troops and equipment
during an evacuation to move civilians
safely and effectively away from an area of
danger. It also predicts requirements for
food, water and shelter over extended peri-
ods of time to minimize stress on evacuees.

“What sets this tool apart from other
models is that it is designed for use in both
planning and during operations,” said Bran-
don McConnell, corresponding author of a
paper on the new model and a research
assistant professor in NC State’s Edward P.
Fitts Department of Industrial and Systems
Engineering. “In terms of specificity, we're
talking about where a given truck will be
at any point in time during an operation”

(Continued on page 42)

SMART Embedded
Computing Joins SOSA
Consortium
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L2 Defense Supports U.S.
Army North Training
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Airborne Radio Meets
DoD’s Latest Security
Requirements

THE ARC-210 RT-2036(C) is a military
radio with the flexibility of SDR tech-
nology, and the first airborne VHF/
UHF radio to meet MUOS security
requirements.

Communications security can
mean the difference between suc-
cess and failure in battle. Rockwell
Collins has taken a major step in
fortifying the security of its airborne
radios by developing the first air-
borne VHF/UHF radio that meets
the military security requirements
for the U.S. Department of Defense
(DoD) Mobile User Objective System
(MUOS). Rockwell Collins’ sixth-
generation ARC-210RT-2036(C)
VVHF/UHF radio recently passed Do
Not Harm (DNH) testing performed
by the Space and Naval Warfare
Systems Command (SPAWAR)
using the most current MUOS test
signal waveforms.

The ARC-210RT-2036(C) secure
military radio (see figure on page 42)
provides total frequency coverage of
30 to 1850 MHz, spanning VHF, UHF,
and L-band frequencies. It provides
a variety of channel bandwidths,
as wide as 30 MHz and as fine as
5 kHz, with the capability to per-
form software-defined-radio (SDR)
channel tuning in 1.25- or 8.33-kHz
increments. The versatile and secure
military radio features a wide range
of waveform options, including SIN-
CGARS, Soldier Radio Waveform

(Continued on page 42)
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NC State Helps Army Model Civilian Evacuations  cosinedsom page 11

Research on the novel evacuation model
was published in the Journal of Defense
Analytics and Logistics and was based
on evacuation activities in South Korea,
but could be applied to many different

settings.

Airborne Radio and the DoD

(SRW), and Joint Precision Approach and
Landing System (JPALS) waveforms.
“We're at the forefront of this new tech-
nology and one step closer to bringing certi-
fied MUQOS capability to airborne opera-
tions,” said Troy Brunk, vice president and
general manager, Communication, Naviga-
tion, and Electronic Warfare Solutions for
Rockwell Collins. “The benefits of MUOS,
which include improved mobility, frequency
capacity, access and signal quality, will pro-

Research for the model was funded
by means of a short-term innovation
research grant from the Army covering
nine-month study periods. Dr. Joseph
Myers, mathematical sciences division
chief at the Army Research Office, an

(Continued from page 41)

vide the communications our warfighters
need for continued success in the future.”
The MUOS satellite communications
(satcom) system is used by the DoD for air
and ground communications, extending to
the UHF range for increased capacity and
signal quality. It allows troops to access any
combination of voice, video, or data with
the assurance that information is not being
blocked or intercepted. The ARC-210 RT-
20836(C) radio, which performs well in rough

element of U.S. Army Combat Capa-
bilities Development Command’s Army
Research Laboratory (ARL), explained:
“The tool will need fine-tuning before it
can be implemented—it would benefit
from a user-friendly interface, for one
thing—but it highlights the potential
that operational models have for helping
the military achieve its objectives both
in or out of wartime”

U.S. Army Captain John Kearby;, first
author of the paper and former NC State
graduate student, noted: “There is a tre-
mendous amount of complexity associ-
ated with the Army’s South Korea non-
combatant evacuation mission, and that
presents a great opportunity for inves-
tigation and improvement. The goal of
this research was, and is, to encourage
the development of better and more
robust evacuation plans.” B2

terrain and beyond-line-of-sight operat-
ing conditions, started with MUOS test-
ing in 2013. For the U.S. Air Force, the first
MUOS-certified ARC-210 RT-2036(C) radio
will be installed aboard an F-16 fighter. B

SMART Embedded Computing Joins SOSA Consortium

SMART EMBEDDED COMPUTING has joined
the Sensor Open System Architecture
(SOSA) Consortium in support of U.S.
Army, Navy and Air Force efforts to develop
an open command, control, communica-
tions, computer intelligence, surveillance
and reconnaissance (C4ISR) weapons
system standard. The SOSA Consortium,
which is managed by The Open Group
(www.opengroup.org), has members from
all three branches of the military, prime con-
tractors, and embedded computer sup-

42

pliers, teaming to develop an open stan-
dard that can be applied for compatibility
of embedded computing systems in com-
mercial and military applications. So far, the
working SOSA standard has been based
on variants of the Open VPX embedded
computing standard.

The company is a long-time innovative
supplier of single board computers (SBCs)
and other modular digital electronic com-
ponents and subsystems based on high-
speed processors. As an example, the

model MVME8105 is a 6U VME SBC based
on a 2-GHz processor and as much as 4
GB DDRS3, 512 kb MRAM nonvolatile mem-
ory and 8 GB eMMC NAND flash memory.
As a member of the SOSA Consortium,
the company will contribute its expertise in
design and manufacturing to achieve the
compact computing power needed for tri-
service next-generation electronic weap-
ons systems, such as modular communi-
cations, EW, radar and signal intelligence
(SIGINT) systems. ®

(News Shorts continue on page 62)
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EDITORIAL

SOSA Keeps Weapons Systems in Order

DAVID MALINIAK | Editor

WE TEND TO BE GRATIFIED when our elec-
tronic gadgets play nice with each other,
and conversely, frustrated when they
don’t. For example, back when I favored
Android mobile devices, I had great fun

“rooting” my phones and flashing cus-
tom ROMs that came from who-knows-
where. I'd do a little tinkering with the
source code myself, sometimes dropping
in patches for bugs, and then compiling

-,
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the result. But on occasion, those neat-
looking custom ROMs would break
things and cause connectivity problems.

My wife and daughter both had
iPhones, and texting reliably between
my no-longer-stock Android phones and
their iPhones eventually became so prob-
lematic that my exasperated spouse put
her foot down and demanded that I ditch
Android and get with the Apple pro-
gram. When I relented, I was chagrined
to find that with iPhones, everything
just... works. No glitchy connectivity, no
text messages that never arrive (or arrive
hours after being sent). Compatibility—
what a concept!

If getting a text to one’s spouse is a big
deal, how much bigger of a deal is it when
systems compatibility is a matter of life
and death? This is literally the case with
military weapons systems, especially
when one service branch’s systems need
to talk to those of another.

The Sensor Open System Architecture
(SOSA) has been around for a while now,
and it holds great promise for achieving
full compatibility between sensor-based
systems of the Air Force, Army, and Navy.
It’s by no means a trivial undertaking for
these three branches to find common
ground on which their respective systems
can cooperate. But the SOSA effort rep-
resents an opportunity for them to, for
starters, agree on specs for backplanes
and modules for future weapons systems.

This centerpiece of this edition of
Defense Electronics is Technical Con-
tributor Jack Browne’s “status report”
on SOSA: how and why it came about,
where it’s been, and most importantly,
where it’s going. For designers of these
nascent weapons systems of tomorrow,
it’s a must-read for keeping up-to-date
on the modernization of our armed
forces’ equipment. And for the eventual
“consumers” of these systems—the men
and women in uniform who must rely
on them—it could mean the difference
between staying alive, or not. B
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RFSoC Board Aligns with

SOSA Reference Architecture

Pentek’s latest RFSoC board puts it on the vanguard of SOSA

Technical Standard adoption.

WITH THE LAUNCH ofits Quartz
model 5550 RESoC board, Pen-
tek stakes out a leadership position in
the defense/aerospace sector’s adoption
of the Sensor Open System Architec-
ture (SOSA) Technical Standard and the
reference architecture it defines. To that
end, the board implements connector
technology that enables a major goal
of the SOSA reference architecture—
backplane-only I/0. It incorporates
the ANSI/VITA 67.3D VPX backplane
interconnect standard for both coaxial
RF and optical I/O. In addition, the 5550
includes a 40-GbE interface and a shelf-
management subsystem that are also
required by the SOSA reference archi-
tecture.

The 3U OpenVPX board, equipped
with PCI Express Gen 3 capabilities,
comprises an eight-channel analog-to-
digital converter (ADC) and digital-to-
analog converter (DAC) and is based
on the Xilinx Zynq UltraScale+ RFSoC
FPGA. It’s aimed squarely at applica-
tions in communications, electro-optics,
electronic warfare, and radar and signals
intelligence.

Pentek’s modular approach to hard-
ware and software enables quick adap-
tation to new and changing customer
requirements. The Model 5550 uses the
Model 6001 QuartzXM eXpress mod-
ule containing the RESoC FPGA and all
needed support circuitry implemented
on a carrier module designed specifi-
cally to align with the technical stan-
dard for the SOSA reference architec-
ture. This allows for easy upgrades to
third-generation RFSoC modules when
available.

The Model 5550 is pre-loaded with
a suite of Pentek IP modules to provide
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data capture and processing solutions
for many common applications. Mod-
ules include direct-memory-access
(DMA) engines, DDR4 memory con-
troller, test signal and metadata gen-
erators, data packing, and flow control.
The board also comes pre-installed with
IP for triggered waveform and radar
chirp generation, triggered radar-range
gate selection, wideband real-time tran-
sient capture, flexible multimode data
acquisition, and extended decimation.
For many applications, the Model 5550
can be used out-of-the-box with these
built-in functions, requiring no FPGA
development.

The front end accepts analog IF or
RF inputs on eight coax connectors
located within a VITA 67.3D backplane
connector. After balun coupling to the
RFSoC, the analog signals are routed
to eight 4-GS/s, 12-bit ADCs. Each
converter has built-in digital downcon-
verters with programmable 1x, 2x, 4x,
and 8x decimation plus independent
tuning. The ADC digital outputs are
delivered into the RFSoC programma-
ble logic and processor system for sig-
nal processing, data capture, or routing
to other resources. A stage of IP-based
decimation provides another 16x stage
of data reduction.

Eight 4-GS/s, 14-bit DACs deliver
balun-coupled analog outputs to a sec-
ond VITA 67.3D coaxial backplane con-
nector. Four additional 67.3D coaxial
backplane connections are provided for
clocks and timing signals.

The Model 5550 also uses the VITA-
67.3D backplane connector for eight
28-Gb/s duplex optical lanes to the
backplane. With two built-in 100 GigE
UDP interfaces or a user-installed seri-

al protocol in the RFSoC, the backplane
interface enables gigabit communica-
tions independent of the PCle inter-
face.

For cases in which IP development
proves necessary, Pentek’s Navigator
Design Suite streamlines the process.
The suite includes the Navigator FDK
(FPGA Design Kit) for custom IP and
Navigator BSP (Board Support Pack-
age) for creating host software applica-
tions. The Navigator FDK includes the
board’s entire FPGA design as a block
diagram that can be edited in Xilinx’s
Vivado tool suite. All source code and
complete documentation is included.
Developers can integrate their IP along
with the factory-installed functions or
use the Navigator kit to replace the IP
with their own. The Navigator FDK
Library is AXI-4 compliant, providing
a well-defined interface for developing
custom IP or integrating IP from other
sources.

Serving as a ready-to-use Quartz
development platform, the Model 8257
is a low-cost 3U VPX chassis well-suit-
ed for developing applications on Pen-
tek’s Model 5550 Quartz RFSoC board.
Providing power and cooling to match
the 5550 in a small desktop footprint,
the chassis allows access to all required
interfaces and the Model 5901 rear tran-
sition module. The 8257 can be config-
ured with optional real-panel dual MPO
optical connectors to support the 5550’
dual 100-GDbE interfaces and coaxial RF
connectors. B8
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Take the Proper Steps to Flight-Test-
Instrumentation Design

Real-time monitoring during test flights demands FTI equipment that provides highly accurate,
comprehensive data, which means that engineers adhere to specific design parameters.

FLIGHT-TEST-INSTRUMENTA-
TION (FTI) equipment acquires
flight avionics and aircraft structural
and environmental parameter data
for real-time monitoring during test
flights and for offline analysis. Solu-
tions for FTT include data-acquisition
units (DAUs), recorders, switches, gate-
ways, cameras, and RF transmitters
and transceivers. FTI encoders and RF
transmitters deliver real-time moni-
toring, while offline analysis involves
analyzing data recorded during the test
flights.

Designers of FTI equipment must
meet unique environmental (physi-
cal and electromagnetic-interference,
or EMI) and size, weight, and power
(SWaP) requirements. In practice, the
design of RF equipment for FTT appli-
cations is both a science and art, with
expertise honed through experience and
knowledge of flight test industry needs
and practices.

Most FTI equipment installation
occurs only during the test phase for air-
borne platforms; it must function with-
out affecting the test platform dynamics
and functional performance. In addi-
tion, FTI equipment is often installed
in space-constrained locations with-
out adequate airflow or cooling, which
makes the operating environment more
challenging. This puts a premium on
compact equipment that draws very lit-
tle prime power, and operates optimally
in both high and low temperatures, as
well as under severe shock, vibration,
and humidity environments as specified
by environmental standards like MIL-
STD-810.
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What’s more, one must consider
EMI, both in how it might impact or be
impacted by other aircraft equipment.
FTI RF equipment must be designed to
meet EMI requirements, as dictated by
standards such as MIL-STD-461. The
FTI RF equipment should have long
mean time between failure (MTBF) and
require very little field adjustment or
maintenance. Finally, it’s preferable that
FTI equipment be deployed as a line
replaceable unit (LRU).

The RF solutions used in FTT telem-
etry (TM) applications include trans-
mitters, transceivers, transponders, and
receivers. In the U.S., the RF frequency
bands for FTT transmitters, transceiv-
ers, transponders, and FTRs are speci-
fied by the Range Commanders Council
(RCC).

RF transmitters handle real-time
(downlink) transmission of flight test
data, as well as mission and safety criti-
cal data, to a ground receiver station.
The transceivers fulfill a similar role,

except they offer bidirectional links (i.e.,
uplinks and downlinks) between the
airborne test platform and the ground
station. The bidirectional links enable
the ground station to select or modify
the list of test parameters that are trans-
mitted on the down-link, during the
test flight. Today, the transmitter RF
frequency bands are in the L-, S-, and
C-bands, with a planned migration to
C-band in the near future for most U.S.
test ranges. FTI transceivers operate at
S- and C-band, with C-band operation
being the most common in the U.S.

MODULATION MODES

Most TM transmitters use constant
envelope modulation schemes (e.g.,
SOQPSK) to allow the transmitter pow-
er amplifiers (PAs) to operate at close
to saturation, thereby achieving high
efficiency (low prime power draw) for
a given RF output power. Many FTI cus-
tomers prefer to program their transmit-
ters to specific output powers (e.g., 1, 5,
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10, or 20 W) for each flight or mission.
This requires RF designers to use inno-
vative biasing schemes to maintain the
PA at close to saturation at each required
output power level.

New modulation schemes are being
introduced, including the use of low-
density parity coding (LDPC) and
space-time coding (STC), to overcome
multipath interference and improve
the RF link distance. Because the
transmitter frequency tuning range is
quite wide, the transmitter PA must
maintain its output power and efficien-
cy across the entire tuning range. Fur-
thermore, it must keep the harmonics
and spurious signals within specifica-
tions, especially in the GPS frequency
bands.

FTI RF designers have to balance
competing constraints, including:

« High output power

» High efficiency (low prime power
draw)

o Wide frequency tuning range

o Low inter-modulations, harmon-
ics, and spurious

o Wide operating temperature range
(typically —40 to +85°C)

o Low SWaP

o Excellent thermal transfer to the
surrounding environment

Many transmitter functional blocks
(e.g., modulator, oscillators, and pow-
er supply) are based on commercially
available standard silicon devices. The
PAs, though, offer RF designers great
flexibility in choosing device technolo-
gies and circuit architectures to address
the key application requirements.

Recently, the availability of high-
power gallium-nitride (GaN) devices
that operate at high junction tempera-
tures, using 28-V dc or higher bias
voltages, has alleviated many design
constraints. Because they can operate
at 28 V dc and higher, meeting MIL-
STD-704 requirements, GaN devices
are particularly suitable for avionics
equipment. Their use also eliminates
the power-supply inefficiencies that
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result from reducing the prime power
voltage to those required for silicon
power devices.

The use of balanced or push-pull cir-
cuit architectures assist in broadband
impedance matching or reducing sec-
ond harmonics. RF designers use their
expertise and experience to design bias
circuits, some with a microcontroller
and other programmed controls, which
are able to maintain the high RF out-
put power and high efficiency across
the temperature and frequency ranges
typical of FTT application requirements.

RF TRANSPONDERS

Most RF transponders used in FTI
operate in the C-band, while a few per-
form in the X-band. For tracking pur-
poses, transponders function as RF bea-
cons by responding to a pulsed query
from a ground tracking radar with a
known pulsed reply waveform. These
RF transponders, for the most part, use
very-high-power pulsed waveforms
with very low duty cycles so that the PA
can operate close to saturation.

RF transponders for FTI must sup-
port wide tuning ranges, fast rise and
fall times, and minimal pulse droop—
all the while keeping the inter-mod-
ulation frequencies under specified
limits. In addition, the transponder
must provide adequate charge storage
to keep the bias voltage stable in order
to achieve minimal pulse droop. To
address EMI requirements, it’s imper-
ative that the RF transponder power
supply restrict in-rush current during
the charging cycle.

Due to their high-power short-pulsed
waveforms, RF transponders gener-
ate many harmonics. These harmonics
must be filtered to ensure co-site inter-
ference issues don’t crop up, especially in
the GPS frequency bands. The RF filters
for these transponders must feature low
passband insertion loss, steep roll-offs,
and high stopband attenuation, all of
which pose challenge when designing
for SWaP optimization. Another RF fil-
ter design challenge is the need to pro-

vide a good impedance match in the
stopband, so that the power amplifier
doesn’t exhibit instability when operat-
ing across wide frequency and tempera-
ture ranges.

For the most part, telemetry receivers
are used as ground support equipment,
so they do not experience the same
SWaP and environmental constraints as
transmitters and transponders. The key
to successful TM receiver design, as it is
to all receiver designs, is a low noise fig-
ure, wide frequency tuning range, high
sensitivity, and wide dynamic range.
The FTI industry has leveraged receiver
designs from other applications and has
adapted them to demodulate the FTI
modulation schemes. These receivers
provide the telemetry data for ground
recording, real-time mission and safety
critical data display, and post-mission
analysis.

An example of a recent FTI RF
device is Curtiss-Wright’s TTS-9800-
2 programmable tri-band multimode
transmitter (see figure below). The
TTS-9800-2 supports transmission in
L-band (all), S-band (all), and C-band
(lower and middle), and delivers high
RF power efficiency. It supports user-
programmable multimode transmitter
speeds. And its design simplifies RF
band selection in the field for flight test
applications. B8

Curtiss-Wright’s TTS-9800-2 is a high-
efficiency, programmable tri-band multimode
transmitter that supports transmission in
L-band (all), S-band (all), and C-band (lower
and middle).
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One-Size SOSA Fits the Army, Navy, and Air Force

SOSA, an open C4ISR standard based on OpenVPX, is expected to be critical for modularity and
compatibility among future U.S. military weapons systems.

C OMPATIBILITY OF SENSOR-BASED WEAPONS SYS-
TEMS across different branches of the military has long
been a goal if not a reality. It’s especially critical as electronic
systems grow in complexity in response to emerging threats.
Efforts at compatibility among different command, control,
communications, computer, intelligence, surveillance, and
reconnaissance (C4ISR) systems have spawned a large number
of standards that serve as design guidelines for specific sys-
tems, but not across a wide range of applications.

The U.S. Army, Navy, and Air Force are hoping that will
change for future weapons systems, notably as part of elec-
tronic-system modernization efforts, through the develop-
ment and application of an open C4ISR embedded computing
weapons system standard format—the Sensor Open System
Architecture (SOSA).

The U.S. military has long sought to move away from the
enormous expense and challenge of developing specialized,
custom electronic systems and toward the use of commercial-
off-the-shelf (COTS) components and subsystems plus the
economy of low size, weight, and power (SWaP) design prac-
tices. The challenges to developing a common standard, or
even a group of common standards, stem from the many dif-
ferent contractors and suppliers involved in the effort. Even a
single difference, such as a power-supply voltage, throws up a
roadblock to compatibility.

SOSA has been in development for several years, with the
three armed-forces branches formulating versions of an open
standard largely based on the OpenVPX standard introduced
by Mercury Systems (www.mrcy.com) in early 2009. The
OpenVPX standard covers precise definitions for the param-
eters of a modular electronic system, including its chassis,
slots, and the modules that slide into those slots to establish
different functions.

The parameters of the OpenVPX standard are available to
the public and to any electronics manufacturer interested in
competing on military electronic programs and systems devel-
opment. The goal with using OpenVPX is to provide systems
and modules that are fully compatible with all other hardware
and software built for similar systems.

The SOSA standard is being developed so that modules
such as digital signal processors (DSPs), field-programmable
gate arrays (FPGAs), and single-board computers (SBCs) need
not be customized for specific interface requirements, such as
for different VITA interfaces. Instead, SOSA modules can be
interchanged across high-speed, high-power C4ISR electronic
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1. The Bell V280 Valor is one of the aircraft being considered by the
U.S. Army as a next-generation rotary-wing aircraft, outfitted with
SOSA-compatible electronic systems. (Courtesy of Bell Textron)

weapons systems in response to changing threats without los-
ing functionality or performance.

To make such compatibility possible, SOSA is being created
with elements of different OpenVPX VITA standards, such
as VITA 65, 46, 48, 48.2, 62, and 49.2. An open standard like
SOSA makes it possible to achieve multiple-threat defensive
capabilities in limited space, e.g. in unmanned aerial vehicles
(UAVs), using systems that can be designed to meet the chal-
lenging SWaP requirements of UAV applications.

The SOSA technical standard is still in its developmental
stages, with parameters being defined and refined even as elec-
tronic suppliers design “demonstrator” systems and modules
to investigate performance and compatibility among different
operating conditions. SOSA is an attempt to achieve high-per-
formance, high-speed digital communications performance
with agreement among the three service branches on modular
system parameters, such as voltage supply, cooling approach,
connector types, and mechanical tolerances, needed for com-
patibility among systems produced by many different vendors.
Compatibility will help to speed, simplify, and reduce the cost
of modernizing C4ISR systems.

FORMULATING SOSA

OpenVPX, one of the many modular systems standards
used by the services, has also served as a starting point for
developing SOSA standards. Designers of many demonstrator
SOSA system backplanes and chassis, for example, employed
OpenVPX VITA 66 or VITA 67 profiles for compatibility with
other embedded computing systems based on those profiles.

To be described as what the industry calls “SOSA-aligned”
products, they must undergo compatibility testing under dif-
ferent operating conditions to ensure they operate as expect-
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ed within different systems and with
equipment from different vendors. The
SOSA standard is being created under
the guidance of The Open Group and
its SOSA Consortium (www.opengroup.
org/sosa). The development process fea-
tures the efforts of military and indus-
trial working groups, including the U.S.
Department of Defense (DoD), prime
contractors, and electronics manufac-
turers.

The SOSA Consortium is driven by
industrial and military sponsors, includ-
ing Collins Aerospace, Lockheed Mar-
tin, and Raytheon Co., as well as the Air
Force Life Cycle Management Center,
the Joint Tactical Networking Cen-
ter, the Naval Air Systems Command
(NAVAIR), the U.S. Army C5ISR, and
the U.S. Army Program Executive Office
(PEO) for Aviation. The consortium
also owes much progress on a SOSA
standard to prime contracting princi-
pals, such as BAE Systems, GE Aviation

Systems, General Dynamics, Mercury
Systems, and Northrop Grumman.

More than 50 embedded computer
suppliers are also involved as SOSA
Consortium Associates, including Aba-
co Systems, Annapolis Micro Systems,
Bliley Technologies, Curtiss-Wright
Defense Solutions, Elma Electronic,
Kontron America, Pentek, SMART
Embedded Computing, and TE Con-
nectivity. All of these different factions
are helping to define a practical standard
for SOSA-compatible products such as
SBCs, DSPs, and FPGAs.

Although still in development, the
first version of the standard is expected
to be released by mid-2020. The SOSA
standard is an opportunity for the three
services to reach agreement on the elec-
tronic backplane and module needs of
their future weapons systems. As an
open standard, SOSAs specifications are
available to all consortium members,
enabling interested manufacturers to

access specifications when developing
hardware and software for SOSA main-
frames and modules.

SOSA isn’t the first attempt at an
open embedded computing standard
designed to aid multiple branches of
the armed forces, and it’s not intend-
ed to leave previously developed stan-
dards behind. A single-page, January
2019 memorandum from tri-service
secretaries clearly stated the need for
a Modular Open Systems Approach
(MOSA) to all future weapons systems.
A MOSA would support all standards,
such as SOSA, that enable the design
and development of compatible weap-
ons systems. Other open standards cov-
ered in the MOSA memo, and under the
sponsorship of The Open Group, are
the Future Airborne Capability Envi-
ronment (FACE), Vehicular Integration
for C4ISR/EW Interoperability (VIC-
TORY), and C4ISR/EW Modular Open
Suite of Standards (CMOSS).
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MOSA isn’t meant to be a single stan-
dard for all electronic weapons systems,
but rather serve as an umbrella for mul-
tiple standards, enabling interface capa-
bility and compatibility among them.
Tri-service specifiers have long relied on
systems developed according to many dif-

ferent standards, and MOSA isn't expect-
ed to bundle just four open standards.
Additional open standards support-
ed by MOSA include the Army’s Open
Mission Systems/Universal Command
and Control Interface (OMS/UCI), the
Army’s Modular Open RF Architecture
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(MORA), the Navy’s Hardware Open
Systems Technology (HOST), and the
Navy’s Unmanned Maritime Autonomy
Architecture (UMAA). Compatibility of
these different standards according to
MOSA guidelines means that MOSA sys-
tems will be readily upgradeable in line
with tri-service modernization efforts.

SOSA MEANS MODERNIZATION

The Army, Navy, and Air Force are
aware of the limitations of an aging
inventory of weapons systems and have
embarked on numerous moderniza-
tion programs. For example, the Army’s
Future Attack Reconnaissance Aircraft
(FARA) competition seeks a MOSA
approach to the development of FARA
avionics systems and an armed recon-
naissance helicopter as part of a massive
replacement of aging AH-64 Apache
helicopters. The Army’s Future Vertical
Lift (FVL) program is targeting a SOSA-
compliant SBC card module, with
the Army’s Joint Multi-Role Technol-
ogy Demonstrator (JMR-TD) program
designed to encourage the development
of next-generation weapons systems,
including rotary-wing and tilt-wing air-
craft (Fig. I on page 52).

The Army’s efforts at modernizing
its rotary-wing aircraft (by 2028) also
include building FARA and Future
Long-Range Assault Aircraft (FLRAA),
which will also involve integration of
SOSA-compatible weapons systems.
Another development program, the Air
Force Research Laboratory’s AgilePod
T program, is targeting an ISR module
with an open architecture compatible
with SOSA.

Crafting an acceptable early SOSA
standard will take time and effort, and it
will involve the design of various SOSA-
compliant modules and assemblies
termed as “snapshots” of possible solu-
tions for electronic products meeting
the open standard. One of the challenges
in developing a successful SOSA stan-
dard is arriving at an open architecture
that can serve all three branches of the
military for at least a 30-year life cycle.
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Thus, the path to finding a working
SOSA standard will require investments
from all parties. This includes the cre-
ation of many “demonstrator” systems,
which will show that an open standard
makes it possible for different products,
such as SOSA modules, to operate seam-
lessly under all operating conditions
faced by weapons systems.

The first version (V1) of a SOSA stan-
dard is expected from The Open Group
later this year. Companies supporting
the SOSA architecture according to
different tri-service programs, such as
Abaco Systems (www.abaco.com) with
its 3U “SOSA-aligned” SBC3511 SBC
module targeting the Army’s FVL pro-
gram (Fig. 2), will have much to do with
the refinement and finalization of a first

SOSA open-standard version.

2. The SBC3511 is a 3U SOSA-aligned mod-
ule developed for the U.S. Army’s FVL pro-
gram. It’s also compatible with CMOSS and
HOST standards. (Courtesy of Abaco Systems)

The SBC3511 features an OpenVPX
payload profile that’s aligned to the
SOSA, CMOSS, and HOST standards.
It can operate at speeds to 2.8 GHz and
to 4.4 GHz with TurboBoost and comes
with as much as 32 GB DDR4 RAM
and up to 256 GB of NVMe SSD. The
SOSA SBC has a 40-Gb/s Ethernet data
plane, extensive security features, and
a thermal design that effectively dis-
sipates heat even in space-constrained
systems.

TEAM SCHEME

Interest in attaining a usable SOSA
standard for the three armed-forces
branches has encouraged the teamwork
of Open Consortium members. At
the AUSA 2019 event in Washington,

GO TO MWRFE.COM

D.C., Pentek (www.pentek.com),
Herrick Technology Laboratories
(www.herricktechlabs.com), and
Kontron (www.kontron.com) showed
a SOSA-aligned C4ISR demonstrator
system with contributions from all
three companies. It gave visitors to

the exhibition a chance to see the
effectiveness of the SOSA open standard
when operating with “plug-and-play”
cards from different suppliers.

Based on the OpenVPX backplane,
the system combines a Herrick 3U
flight-qualified chassis with a Kontron

Just like the
legendary Ford Built

GT500 Mustang classic design...

Classic Designs
)& : ~. Are Timeless®

& 8
5@

Lansdale Semiconductor still manufactures some of the most popular... and timeless
commercial wireless, telecommunications, military and aerospace integrated circuits (ICs)

classic designs.

As a global pioneer in IC products life cycle management, Lansdale manufactures over
3,000 classic design ICs in the original package, exactly as they were created and produced
by AMD, Farchild, Freescale Semiconductor, Harris, Intel, Motorola, National, Philips
(formerly Signetics), and Raytheon.

Our exclusive life cycle management program assures you of a dependable, continuous,
cost effective, and high quality source of classic designed ICs today... and tomorrow!

This means Lansdale eliminates the need to go to the time or expense of designing in a
replacement part or even doing a complete product redesign — not when we still make

em... exactly like they used to.

Log on to our Web site at www.lansdale.com to review our up-to-date
product listings and data sheets.

Contact Sandi@Lansdale.com today.

5245 South 39th Street

Phoenix, AZ 85040-9008

Phone: 602.438.0123 « Fax: 602.438.0138

LANSDALE s
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VX305C-40G SBC (Fig. 3) and a Pentek
model 71813 XMC board as an embed-
ded computing starting point for EW,
communications, and signal intel-
ligence (SIGINT) applications. Elma
Electronic (www.elma.com) was also
part of a multiple-vendor OpenVPX/

SOSA demonstrator at the AUSA 2019
event.

3. The VX305C-40G is a 3U SBC that was
part of a SOSA-aligned C4ISR demonstrator
system on display at the recent AUSA 2019
show. (Courtesy of Kontron)

. Direct GP
‘World'sifi
_CopperEs

Direct GPS-over-Fiber enables a fiber optic connection
directly into an antenna - delivering the world’s first truly
copperless link. The use of Power-over-Fiber perfectly
addresses power delivery constraints in Remote
Antenna applications by eliminating the need for
external power distribution to the antennad unit.

- Distribute power and signal

- Link distances up to 10 km

- Compliant with all IEC standards for laser safety

hubersuhner.com
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Given the desire of the Army, Navy,
and Air Force to modernize weapons
systems during the next several years,
interest in the SOSA standard is
high across the industry, with many
OpenVPX cards being adapted to SOSA
requirements. The list of manufacturers
for SOSA-aligned products is growing
quickly and includes innovative
suppliers such as Annapolis Micro
Systems (www.annapmicro.com),
Concurrent Technologies (www.
gocct.com), Curtiss-Wright (www.
curtisswright.com), Pixus Technologies
(www.pixustechnologies.com), and
Spectranetix (www.spectranetix.com).

For example, the model SX-430 EW
transceiver card (Fig. 4) from Spec-
tranetix has been a plug-in part of at
least one of the SOSA demonstrators,
providing the kind of wideband per-
formance to make it a candidate for a
host of defense-related applications.
The software-defined-radio (SDR)
full-duplex transceiver is aligned to
the CMOSS and SOSA standards with
an RF/microwave range of 1 MHz to
18 GHz and intermediate-frequency
(IF) range of 40 to 160 MHz. As SOSA
spreads, the SX-430 is likely to be found
plugged into modular systems for all
three service customers. &

4. Model SX-430 is an SDR-based EW trans-
ceiver card that’s aligned to CMOSS and
SOSA standards and has been a part of sev-
eral C4ISR SOSA demonstrators. (Courtesy
of Spectranetix)
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Industry leading performance, unparalleled value

Phase stability <4.0°
Guaranteed up to 50,000 flexes
Super-sharp Sure-Grip™ knurl

Ergonomically designed Sure-Grip™
molding

Abrasion Stainless Micro porous
resistant steel spring PTFE
PTFE armor

outer weave (optional)
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www.timesmicrowave.com ¢ techquestions@timesmicro.com
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NEW PRODUCTS

Rugged RF Recorders Snare Signals to 26 GHz
WHEN RF/MICROWAVE SIGNALS must be captured for analysis, few recorders match the range
and power of the model RTX 2684 from Pentek in such a small package. Designed to strict size,
weight and power (SWaP) requirements and packed into an air-cooled, half-ATR chassis, this RF
recorder covers 1 to 26 GHz with instantaneous bandwidth as wide as 500 MHz and with quickly

removable QuickPac SSD memory that can hold as much as 61 TB data storage. Well suited for
signal intelligence (SIGINT), communications intelligence (COMINT), and electronic intelligence (ELINT)

applications, the recorder is the latest addition to Pentek’s Talon line of signal recording and playback
systems. Designed for the types of hostile operating environments associated with SIGINT applications,
the RF recorder weighs just 23 Ib and is a candidate for signal surveillance and monitoring systems on small unmanned aerial
vehicles (UAVs). The signal recorder incorporates one of the company’s model 78141A high-speed transceivers working with

12-b analog-to-digital converters at 3.2 Gb/s to acquire detected signals over the 1-to-26-GHz range. A digital downconverter

in the transceiver provides a choice of intermediate-frequency (IF) bandwidth, 125, 250 or 500 MHz, for recording captured

signals. Based on a Microsoft Windows workstation with Intel Core i7 microprocessor, the signal recorder saves files to a

Windows-native new technology file system (NTFS) data format for ease of access. The RF recorder’s computer systems are

supported by Pentek’s SystemFlow software. The RTX 2684 is designed for operating temperatures from —40 to +50°C and

supports redundant array of independent disks (RAID) levels O, 5 or 6.

PENTEK

www.pentek.com

Modular Switch Supports Composable Data Centers

SWITCHING COMPONENTS AND SUBSYSTEMS for data centers must often pack

great power into small packages, per defense/aerospace size, weight, and power (SWaP)
requirements. To accomplish this while maintaining system design flexibility, the EnsembleSeries
SFM6126 PCI Express (PCle) switch from Mercury Systems leverages the OpenVPX architecture to

provide reliable and secure data distribution building blocks that fit mission-critical applications even where space is tight.
The OpenVPX architecture enables large data processing resources in small components and the embedded composable
architecture is ideally suited to demanding processing-intensive applications. The processing power of these switch modules
enables flawless transfer of large amounts of data from cloud data centers to tactical “edge” environments, although with
commercial-like cost structures for affordability in aerospace and military applications.

MERCURY SYSTEMS

www.mrcy.com

Quad Down Converter for EW, SIGINT, ECM

cenneeenssUltra Fast Tuning

Four Matched Down Converters
2-18 GHz / 6-18 GHz
1-2 GHz Real Time BW
Submicro Tuning Speed
High Dynamic Range
VPX or Ruggedized Module

Contact: sales@fei-elcomtech.com 201-767-8030 ext 280

&\FR FEI-Elcom Tech
-

8.5” x 5.5 x 0.5"
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Critical Moments
call for Critical Products

Trust Coilcratt CPS for the battle-proven magnetics
you need when your mission is on the line

Our critical-grade RF and Power inductors are built
to withstand the most punishing conditions imagin-
able, including extreme temperatures, thermal shock,
G-forces, EMI and vibration.

¢ Tin-lead (Sn-Pb) terminations for the best possible
board adhesion. RoHS terminations also available.
¢ Extended temperature ranges (-55°C to +200°C)

o Vibration testing to 80 G / shock testing to 1000 G

We also offer comprehensive product testing and
validation services in accordance with MIL-STD-98],
as well as custom screening to your electrical and
physical specifications.

Learn more about how our battle-tested

components will keep your mission

on target. Call or visit us
online today! ’
o ,
¥ LY

Coileraft CPS

CRITICAL PRODUCTS & SERVICES

800.981.0363 847.639.6400 www.coilcraft-cps.com
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NEW PRODUCTS

TEMPEST Shielding Keeps Signal Information Safe
MODULAR ELECTRONIC DESIGN approaches usually lead to flexible functionality. They can

also lead to the TEMPEST-level shielding required to use a PC in a military application. With
its modular assembly approach, Equipto Electronics has developed a method for assembling
a computer with a customer-specified motherboard that is certified to the strictest standard
in the industry for devices operating in NATO Zone 0 environment, the NATO SDIP-27 Level
A. Despite meeting the demanding shielding requirements, the computer is a commercial

product and follows military guidelines for commercial-off-the-shelf (COTS) cost savings.
TEMPEST-level shielding prevents a computer or other electronic device from emanating electromagnetic radiation (EMR) that
may contain sensitive or classified information. These shielded computers customer specified ATX motherboards, the latest
(i7) microprocessors, Microsoft Windows OS, a card reader for extra security, fiber port options, DB9/DB37 connectors, and
high-performance power line filter. The shielded computer system measures: 18.50 x 6.65 x 17.50 in. These shielded PCs
represent the latest installment of the company’s family of systems provided within enclosures with EMI and radio-frequency-
interference (RFI) shielding. Each enclosure is custom-sized and fitted with an array of exclusive features to accommodate
different mission requirements. The product lines are RoHS (lead-free) compliant and can meet strict FCC broadcast
requirements as well as the TEMPEST shielding requirements.

EQUIPTO ELECTRONICS
www.equiptoelec.com

| NEWS SHORTS

L2 Defense Supports U.S. Army North Training e sios contimued srom page 42

HE U.S. ARMY NORTH
(www.arnorth.army.mil.com)
is an invaluable arm of the
country’s land forces dedicated to
homeland protection. Working with
civil authorities and the joint armed
forces, these troops began life almost
80 years ago during World War II in
French Morocco as the Fifth Army, and
they continue to provide life-saving
operations across the country, also
working with Canadian and Mexican
authorities. .

To aid with their continuing educa-
tion in applying technology to emer-
gency response operations. The
Department of Defense (DoD) recently
awarded a prime contract to L2 Defense,
Inc. to support training and exercises
for the U.S. Army North Civil Support
Training Activity (CSTA). The four-year
indefinite-delivery/indefinite-quantity
(IDIQ) contract has a ceiling of $49.4
million.

L2 Defense is known for their capa-
bilities in training, engineering and
logistics support for first responders
and military personnel and will assist
with the coordination, management

62

and execution of nationwide training
and exercise events for the U.S. Army’s
Chemical, Biological, Radiological and
Nuclear (CBRN) Response Enterprise
as part of the terms of the IDIQ con-
tract. The contract will cover more than
200 training events each year, with the
education provided to thousands of dif-

ferent soldiers. The training and sup-
port will ensure the readiness of close
to 20,000 soldiers in response to domes-
tic chemical, biological, radiological,
nuclear and high-yield explosive events.
The U.S. Army North works with civil
authorities at local, state and federal lev-
els to handle emergencies. M

The U.S. Army North works with civil authorities and local, state and federal levels to provide

emergency responses as part of homeland security. (Courtesy: U.S. Army North)
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New Products

Switching Regulators Output up to 16 A

RECENTLY RELEASED SWITCHING REGULATORS from Micropower Direct offer
high efficiency and high-current output capabilities. The MLSR192K-16A operates
with an input voltage from 8.3 to 14 V and produces a regulated output voltage from
0.75 to 5 V. Furthermore, the devices are spec’d to have a typical efficiency of 95%
and a 92% minimum efficiency. Switching frequency is 300 kHz, and the devices will
produce a maximum ripple voltage of 100 mV p-p. Additional features include —40

to +85°C operating temperature, short-circuit and overcurrent protection, and an
industry-standard pinout. The devices come in a 33.0- x 13.5- x 8.3-mm package.

MICROPOWER DIRECT, https://micropowerdirect.com/

Waveform Generators Boast Dual Architecture Design

THE LATEST 4060B SERIES dual-channel function/arbitrary
waveform generators from B&K Precision come in 40-, 80-,
and 120-MHz models. The new generators provide stable and
precise sine, square, triangle, pulse, and arbitrary waveforms
with 16-bit vertical resolution. They work with a wide range

of applications thanks to its dual architecture design, which
combines the cost-effective benefits of DDS and true point-by-
point arbitrary performance.

Other features of the 4060B Series include:

e 4 .3-in. touchscreen display

e Built-in frequency counter

e 10-MHz reference clock input/output to synchronize multiple instruments
e Standard USB and LAN interfaces for PC connection

e Application software to create and store arbitrary waveforms

e GPIB connectivity with optional USB-to-GPIB adapter

e Two independent channels with one-button phase synchronization

e Linear and logarithmic sweep

e \Variable dc offset

e Qvervoltage protection

The 4060B Series generators start at $995 and are backed by a three-year standard warranty.
B&K PRECISION, https://www.bkprecision.com/

New Features Enhance Supply Simulation Tool

FLEX POWER DESIGNER is a simulation tool that can be used to
== help engineers design and create power-supply systems. The tool
excels for digital supply circuits and allows for configuration and
efficiency simulations to be conducted for entire supply systems.
Version 3.2 adds a numeric calculator to help analyze simulated
data and includes a resistor suggestion feature. Flex’s BMR480 and
BMR490 switching converter test boards are now supported in the
software, too. Along with the new features, all previous functionality
from prior releases is still included in the software, such as a thermal modeling tool that was added in version 3.0. The
company'’s focus on the simulation software is to not just provide a platform to configure switching converters, but
also offer a platform that can help architect entire power systems.

FLEX POWER, https://flex.com/
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Ultra high bandwidth Payload
& RF Multipath Link Emulator

Just released ...

Sophisticated high bandwidth (up to Y =
600MHz) emulation of physical layer e :
RF link effects channel modeling (delay, e
Doppler, AWGN, Multipath) and hard- - :
ware in the loop impairments modeling D8 : )
(programmable Group delay, Phase noise,

gain/compression distortion and non-lin-

earity AM/AM, AM/PM simulation etc.

Comprehensive range of instruments frorp
72 MHz to 600 MHz bandwidth with a
wide RF frequency tuning range. \

RF physical layer Link emulation
Point to Point UHF/VHF radio testing

Contact dBm for specifications, pricing

information and demonstration/evaluation Payload and ground station emulation

4
*
€ Real time control for Arial Vehicle (UAV) testing
*
units. !

& Multipath, 12 paths @ 600MHz BW
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agnitude in dB
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RF Test Equipment for Wireless Communications
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Ideal for use in Bias Tees, Coilcraft conical inductors offer

flat bandwidth and high impedance to 40 GHz

Coilcraft BCL/BCR Series conical inductors
operate across a frequency range of 10 MHz
to 40 GHz, letting you replace a series
of narrow band inductors with one part.

Both series provide excellent return loss
and insertion loss. Their unique conical
shape optimizes the effects of capacitance,
maintaining high impedance across your
frequency spectrum.

&/ wileraftdirect com
[ BN ]

No min order. Next day delivery.

WWW.COILCRAFT.COM

Choose from a rugged, surface mount
package or our flying lead configuration.
And for applications below 6 GHz,
try our high current 4310LC
wideband bias choke.

Learn more and order
free evaluation samples
by visiting us online at:
coilcraft.com/conicals.

®
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