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Power Sensor with TTL Interface
LadyBug LB5900 series sensors with Option SPI allow 

users to connect directly to the sensor using I2C or SPI 
interfaces. This eliminates the liabilities associated with a 
computer and USB connection.

Standard SPI and I2C interfaces available on most 
FPGA and microcontroller devices are compatible with 
the interface. The LB5900 series 
of thermally stable, True-RMS 
power sensors feature patented 
thermally stable No-Zero before 
use technology making them ideal 
for embedded applications.

A SPI demonstration kit is 
available for evaluation purposes. 
The complete kit includes adap-
tors and is ready to make mea-
surements as soon as it is pow-
ered.

LadyBug Technologies 
designs, develops, and manufac-
tures a broad range of first tier 
NIST traceable USB power sensors. Our power sensors do 
not require a separate power meter; they instead function 
as a complete power measurement solution using s soft-
ware application on a PC, instrument or ATE (Automated 
Test Equipment) system.

As such they are referred to as Power Meters or Power 
Sensors. We manufacture sensors with capability of mea-
suring average, peak and pulse power. Our sensors are 
used for general purpose RF power testing, ATE, defense, 
portable and compact applications. They are widely used 
in the microwave and RF test industry. Our LB5900 series 
power sensors have an exceptionally flexible interface 
including optional I2C and SPI connectivity, and the sen-
sors are Linux-compatible.

Why LadyBug Technologies?
Quality-Driven Power Sensors: LadyBug 

Technologies provide a wide range of quality-driven power 
sensors (power meters) with industry leading accuracy 
covering 9 kHz to 40 GHz and 86 dB of Dynamic Range. 
The broad frequency options and superior dynamic range 

make these sensors useful for many 
applications.

Patented NoZero NoCal 
Feature: Eliminates user zeroing 
before use, making measurement 
setup quick and easy. The technolo-
gy also eliminates much of the need 
for switches, adaptors, cables etc. 
that are often required to calibrate 
competitive sensors for low level 
measurements in ATE equipment 
and systems. Further, the sensors 
are thermally stabilized, eliminat-
ing drift and measurement inter-
ruption in test systems.

Integrated Solution: Traditional power meter and 
power sensor systems are easily replaced with a single 
LadyBug self-contained power sensor. Unlike traditional 
power meter & power sensor systems, LadyBug power 
meters are self-contained and do not add the uncertainty 
of a second device which often requires its own separate 
calibration. Our power meters are self-contained and the 
calibration process encompasses all of the analog mea-
surement and digitization circuitry. The complete USB 
power meter system is often referred to simply as a power 
sensor.

LadyBug Technologies LLC
ladybug-tech.com

Hot Products

Unlike traditional 
power meter & 
power sensor 

systems, LadyBug 
power meters are 

self-contained



An ADI Company



22: Feature Article

Educational Requirements Must Keep Pace to Enable Technology Expansion
By William Cave and Vladimir Gelnovatch

Organizations that depend upon technology in a competitive environment, e.g., those building chips, 
satellites, rockets, etc., must improve their technology to remain competitive. In a fair market, those who 
are the winners are generally the most competitive. To win, they must expand their technology to provide 
improvements for their buyers and beat the competition.

Occasionally, to meet expectations, the leap must be big and the expansion becomes stalled - until 
someone sees a new approach that makes the leap. Invariably, this requires substantial knowledge 
of the underlying factors affecting the existing technology, as well as a more general understanding 
of approaches to dealing with the problem. This requires being able to handle the truth about the 
shortcomings of the current technology.

26: Guest Editorial

The Urgent Need for a United States Space Force
By Steven L. Kwast

In June 2018, President Trump directed the Department of Defense to “begin the process necessary to 
establish a space force as the sixth branch of the armed forces.” The reason for a space force is simple: 
space is the strategic high ground from which all future wars will be fought. If we do not master space, our 
nation will become indefensible.

Since that time, entrenched bureaucrats and military leaders across the Department of Defense, 
especially in the Air Force, have been resisting the President’s directive in every way they can. And this 
December, although Congress voted to approve a Space Force, it did so while placing restrictions on it—
such as that the Space Force be built with existing forces—that will render it largely useless in any future 
conflicts.

At the heart of the problem is a disagreement about the mission of a Space Force. The Department of 
Defense envisions a Space Force that continues to perform the task that current space assets perform—
supporting wars on the surface of the Earth. The Air Force especially is mired in an outmoded industrial-
age mindset. It sees the Space Force as projecting power through air, space, and cyberspace, understood in 
a way that precludes space beyond our geocentric orbit.
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Disappearing Cell Towers

Tom Perkins 
Senior Technical Editor

Tunnels provide a shortcut under waterways and 
through mountains for transportation and commerce, 
enabling goods and passengers to reach their end des-
tination faster and fuel efficiently via direct point-to-
point routing. This can often be safer and more comfort-
able than conventional over-ground or water transpor-
tation.

In tunnel environments, reliable wireless connectiv-
ity for the public, government entities, and even mining 
industries is essential. As for RF propagation, I think of 

a tunnel as an inferior waveguide no more than 25 meters in width, well 
beyond cut-off for the ≈300-meter wavelength AM broadcast band, but being 
able to support FM VHF signals if a plane wave could enter from an antenna 
at one end or within. This would then be extended to microwaves and cellular 
signals with the caveat that an antenna would need to be focused into the 
mouth of the tunnel.  Keep in mind that the tunnel is generally not a perfect 
metal-bounded waveguide, so curves can present problems, also.  Alternatively, 
distributed repeaters along the tunnel’s ceiling would function adequately. 
This challenge could be thought of as a special or extreme case of propagation 
in building structures, such as a long hallway.

The Need
Robust cellular coverage in tunnels must be available to automobile and 

rail passengers, regardless of their network operator or service. For entertain-
ment and content delivery, a fundamental part of the driving experience, FM 
and Digital Audio Broadcasting (DAB) broadcast services are highly desirable 
to maintain continuity from end-to-end. For public safety services, for events 
like accidents, vehicle breakdowns, fire, or other emergencies, FM/DAB break-
in provisions are becoming essential to ensuring a safe in-tunnel experience 
for both drivers and passengers alike. In Europe, break-in functionality is 
already mandatory for tunnels longer than 500 meters. (See Directive 
2004/54/EC on minimum safety requirements for road tunnels in the Trans-
European network). There are many such long tunnels, particularly in Italy, 
Norway, Austria, and Spain.

Meeting these requirements while ensuring seamless in-tunnel wireless 
connectivity requires a proven solution without glitches that enables all dif-
ferent technologies, bands, and services to be delivered seamlessly, with excel-
lent performance, preferably from a single unit.

Solutions
Leaky-line coax is one method to deal with the problem. A long single run 

of coax can allow signals to be distributed much like a water “soaker” hose 
with pinholes for irrigation. Interestingly, this leaky coax technique has been 
used in places like elevator shafts for some time.
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One company providing a solution 
is Bird Technologies, founded in 1942. 
Many of my amateur radio friends 
know this company for their venera-
ble Model 43 directional wattmeters. 
With “slugs” covering various frequen-
cy ranges, it’s the de facto standard for 
measuring transmitter power. Bird is 
currently involved in much more: 
broadly, communications, security, 
military, medical and more. They offer 
an active Distributed Antenna System 
(DAS) that delivers multiple technolo-
gies, bands and services over a single 
strand of fiber with very good uplink 
and downlink network performance. 
They claim the system can handle up 
to 15 dBo optical loss with noise figure 
of 3 dB. This allows great flexibility in 
fiber distribution design.

The system allows for many com-
binations of band and power configu-
rations. Cellular, FM, DAB, and public 
safety services are delivered from a 
single unit, while various amplifier 
types can be mixed in a single remote 
housing, taking advantage of the 
varying propagation properties in dif-
ferent bands. They claim that this 
reduces capital expenditure invest-
ment and the equipment footprint, 
which is a crucial factor in tunnel 
environments.

The Distributed Antenna System 
offers FM/DAB and break-in function-
ality over long tunnels by distributing 
signals over multiple DAS remote 
units. In shorter tunnels, advanced 
technology off-air channelized repeat-
ers offer DAB enhancement where 
there is no base station availability. 
The DAS can also be equipped with 
break-in modules, which allow live or 
recorded emergency messages to be 
distributed along the tunnel to drivers 
and passengers.

For monitoring, DAS can be con-
trolled, operated, and maintained 
from virtually anywhere in the world 
by authorized system operators. No 
special software is required.  Operators 
can use a standard web browser to 
configure and manage the system. 

Designated operators are notified of 
any abnormal system conditions via 
Simple Network Management 
Protocol (SNMP) traps sent to upper-
level management systems. This is an 
application-layer protocol used to 
manage and monitor network devices 
and their functions. The Bird DAS 
supports several levels of redundancy, 
both for head-end and remote unit 

modules. A typical public safety con-
figuration comprises remote units fed 
from two geographically separated 
master units to ensure that coverage 
is provided should one unit fail. 
Connectivity and safety systems 
remain fully operative, even if the 
tunnel is partially damaged, collapsed, 
or perhaps flooded.

Get info at www.HFeLink.com

   Powerful  Payload &
    RF Link Emulator

 Real time control for Arial Vehicle (UAV) testing
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Meetings and Events

Was Your Paper Rejected 
by a Symposium?

HFE Wants to See It
Email Summary to:

tim@highfrequencyelectronics.com

2020 IEEE 21st Annual Wireless and Microwave Tech-
nology Conference (WAMICON)

15 - 17 April 2020  |  Sand Key, Florida, USA
Field of Interest: Aerospace; Bioengineering; Com-
munication, Networking and Broadcast Technologies; 
Components, Circuits, Devices and Systems; Engineered 
Materials, Dielectrics and Plasmas; Fields, Waves and 
Electromagnetics; Power, Energy and Industry Applica-
tions; Signal Processing and Analysis.

2020 IEEE/MTT-S International Microwave Sympo-
sium (IMS)

21 - 26 June 2020  |  Los Angeles, California, USA
Field of Interest: Components, Circuits, Devices and Sys-
tems; Computing and Processing; Engineering Profes-
sion; Fields, Waves and Electromagnetics; Photonics and 
Electrooptics.

2020 45th International Conference on Infrared, Mil-
limeter and Terahertz Waves (IRMMW-THz)

13 - 18 September 2020  |  Buffalo, New York, USA
Field of Interest: Aerospace; Bioengineering; Com-
munication, Networking and Broadcast Technologies; 
Components, Circuits, Devices and Systems; Engineered 
Materials, Dielectrics and Plasmas; Fields, Waves and 
Electromagnetics; Photonics and Electrooptics; Signal 
Processing and Analysis

2020 50th European Microwave Conference (EuMC)
15 - 17 September 2020  |  Utrecht, Netherlands

Field of Interest: Communication, Networking and 
Broadcast Technologies; Components, Circuits, Devices 
and Systems; Fields, Waves and Electromagnetics; Pho-
tonics and Electrooptics

RF/Wireless 
Continuing Education

Within each 3 - 5 year period, one-half of an engi-
neer’s technical knowledge becomes obsolete. New 
graduates soon discover that university education 
provides only the foundation of knowledge that is 
realistically needed to perform well in the indus-
try. Continued education is a must for survival in 
today’s competitive market.

Besser Associates’ instruction combines theory and 
practice into one complete and “user-friendly” pack-
age that attendees may apply on the job immedi-
ately. Whether it’s reviewing basics for the inex-
perienced, or the latest CAD techniques for more 
seasoned designers, Besser Associates’ courses offer 
meaningful education for every participant.

Besserassociates.com

HFE’s April Issue

Test & 
Measurement

Cable 
Assemblies

CONTACT YOUR SALES REP TODAY!



“Look to the leader in YIG-Technology”

www.microlambdawireless.com

For more information contact Micro Lambda Wireless.

Micro Lambda is a ISO 9001:2015 Certified Company

46515 Landing Parkway,  Fremont CA 94538 •  (510)  770-9221 •  sales@microlambdawireless.com

Industry Leading Performance!
The LUXYN™ MLVS-Series Frequency Synthesizers from Micro Lambda Wireless is one of the fastest and 
quietest synthesizers on the market.  Standard frequency models are available covering 500 MHz to 20 GHz 
and 500 MHz to 10 GHz with options to cover down to 50 MHz and up to 21 GHz in a single unit. 

With the lowest noise in the industry, (phase noise at 5 GHz is -130 dBc/Hz @ 10 kHz offset and at 10 GHz 
is -125 dBc/Hz @ 10 kHz offset), and fast tuning speed of 50 µs max (25 µs typ.), these synthesizers are 
designed for low noise & fast tune applications such as Receiving Systems, Frequency Converters and Test & 
Measurement Equipment.
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Phase Noise Performance

Lowest Noise in the Industry
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2020 Will See Wi-Fi 6 Chipset Shipments 
Triple vs. 2019

“In 2020, Wi-Fi 6 will be increasingly adopted across 
numerous device categories, including smartphones, tab-
lets, PCs, networking products and some premium tier 
home entertainment devices,” says Andrew Zignani at 
ABI Research.

The technology was first deployed last year in 
several high-profile and high-volume smartphones, 
including the Samsung Galaxy S10, Note10, iPhone 
11, and iPhone 11 Pro series of devices. This was 
compounded by numerous access point and net-
working product announcements over the course 
of the year, alongside some traction in notebook 
PCs. In 2019, the Wi-Fi Alliance launched its Wi-Fi 6 
certification program with certified chipsets now 
readily available from Broadcom, Cypress, Intel, 
Marvell, and Qualcomm, removing a further barri-
er to adoption.

This early client adoption from companies like 
Samsung and Apple will help incentivize others to adopt 
the technology. At the same time, companies like MediaTek 
have also recently unveiled their 5G Systems-on-Chips 
(SoCs) with integrated Wi-Fi 6 support, adding to 
Broadcom and Qualcomm’s mobile Wi-Fi offerings. In the 
computing space, Intel’s promotion of Wi-Fi 6 as a funda-
mental technology in premium laptop solutions through 
its Project Athena program will also help boost adoption 
over the next 12 months. Alongside this, the next genera-
tion of flagship tablets is likely to follow the lead of smart-
phones, while in higher-end connected home devices, 
Wi-Fi 6 technology may be used as a differentiator by 
leading OEMs.

What won’t happen in 2020: The transition from 
802.11n to Wi-Fi 6 in IoT applications

“ABI Research believes that 2021 will see the first 
real ramp-up of Wi-Fi 6 for IoT applications, as more 
and more chipset providers begin to provide low-power 
IoT-centric Wi-Fi 6 SoCs over the course of the next 12 
months. As these Wi-Fi 6 IoT chipsets fall in price, and the 
cost and availability become comparable to 802.11n, the 
enormous benefits that these solutions can provide versus 
existing technologies will help scale up Wi-Fi 6 adoption 
across a number of IoT verticals over the next few years,” 
Zignani concludes.

—ABI Research
abiresearch.com

Border Control Biometrics Revenues to 
Reach $3.5 Billion By 2025

The demands for higher levels of security, authentica-
tion, and passenger processing speed in border control 
have caused identity management to evolve rapidly, forc-
ing an influx of new biometric technologies. Biometric 

kiosks, e-gates, surveillance cameras and fingerprint, iris 
and face recognition devices will combine to create total 
revenues of $3.5 billion by 2025, according to global tech 
market advisory firm, ABI Research.

“Not only are these new technologies bringing forth a 
wide spectrum of monetization strategies for service inte-
grators and stakeholders, they also are creating a new set 
of challenges,” explains Dimitrios Pavlakis, Industry 
Analyst at ABI Research

Border control authorities are heavily investing 
in biometrically enhanced authentication and 
security measures. These investments are increas-
ing Return-On-Investment (ROI) and helping stake-
holders develop better-honed monetization strate-
gies. These include streamlining identity manage-
ment and passenger flow, decreasing processing 
time, automating passenger authentication, 
improving the overall experience, and developing 
new interoperable platforms and services.

“However, this is predicated on the assumption that 
new infrastructure investments for Automated Border 
Control (ABC) management, new devices, and software 
services will be in place. ABC is greatly dependent upon 
biometric e-gates and passenger registration self-service 
kiosks using face, fingerprint, and iris recognition,” 
Pavlakis says. New biometric hardware devices like hand-
held, immigration ID/authentication biometric device 
add-ons, access control, and workforce management have 
also found their way into border control. Total revenues of 
biometric devices as well as e-gates, kiosks will reach 
US$1.6 billion by 2025, including passenger registration 
and authentication, immigration, access control and 
workforce management.

Additionally, new biometric services allow gov-
ernments and law enforcement to cooperate with 
international agencies through shared interopera-
ble platforms and enhance their surveillance and 
counter-terrorism operation intelligence options 
across all land, air, and sea borders. Global surveil-
lance camera shipment revenues for border control 
will reach US$1.9 billion by 2025 due to the push to 
strengthen border security via new video analytics, 
behavioral analytics, machine learning and 
machine vision technologies.

New challenges around infrastructure upgrades, tech-
nology adoption, and interoperability have arisen, which 
may create additional hurdles for stakeholders and hin-
der future projects. “Integrating biometrics into border 
control is not an easy task – at least not if one is planning 
on maximizing their ROI,” Pavlakis points out. While bio-
metric technologies are currently enjoying an increased 
penetration rate, border authorities and stakeholders 
must balance several conflicting variables. 

—ABI Research
abiresearch.com

Market Reports
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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.  

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 your  
free evaluation samples 
by visiting us online at:  
coilcraft.com/conicals.

 

®

from this single component

Ideal for use in Bias Tees, Coilcraft conical inductors offer  
flat bandwidth and high impedance to 40 GHz
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Improving 5G Network Security
Emerging 5G mobile wireless networking technologies 
are slated to dramatically increase in both scale and 
speed, enabling much faster access to data collected 
from billions of connected devices. This supercharged 
information highway is envisioned to play an important 
role across several industries, ranging from medicine to 
manufacturing. Major advances in 5G, including new 
core network features will make it easier to customize 
the network at a wide variety of locations. This new flex-
ibility offers many benefits, but at the same time intro-
duces novel security challenges. Today’s proprietary 5G 
technologies make it difficult to achieve the transparency 
necessary for security-related risk analysis and mitiga-
tion. This lack of security assurance makes it harder to 
deploy these technologies for defense capabilities.

“As networks are simultaneously critical infra-
structure and the means used for cyberespionage 
and cyberwarfare, finding ways to bolster their 
security is critically important,” said DARPA pro-
gram manager, Dr. Jonathan Smith. “The rapid 
increase in the scale of 5G networks, as well as 
issues from unmanaged or forgotten Internet of 
Things (IoT) devices and unwanted interactions 
between network slices, create security risks that 
must be addressed.”

DARPA created the Open, Programmable, Secure 5G 
(OPS-5G) program to tackle many of the security chal-
lenges facing future wireless networks. OPS-5G will 
explore the development of a portable, standards-compli-
ant network stack for 5G mobile networks that is open 
source, and secure by design. The program seeks to enable 
a “plug-and-play” approach to various network software 
and hardware components, which reduces reliance on 
untrusted technology sources. The goal of OPS-5G is to 
develop open source software and systems that can enable 
more secure 5G as well as future generations of networks 
beyond 5G.

The signature security advantage of open source (OS) 
software is increased code visibility, meaning that code 
can be examined, analyzed, and audited manually and, 
more fruitfully, with automated tools by multiple par-
ties. Another benefit is open source software’s portabil-
ity, which allows the software to run on both OS and 
proprietary hardware. This decoupling of the hardware 
and software ecosystems makes it easier to introduce 
innovations while raising the difficulty of some malicious 
attacks. Further, it helps open the 5G market to smaller 
players and innovators. However, creating open source 
software elements typically requires the collaborative 
development of well-defined standards. The standards 
creation process can be slow and arduous – one that a 
rapidly-progressing technology such as 5G can’t afford. 
To help accelerate the development of 5G-relevant open 
source software from standards, OPS-5G will explore the 
use of machine translation to increase code development 
velocity and help make standards easier to understand.

One of the many benefits of 5G is powering a vast 
and growing ecosystem of IoT devices. The security 
across these devices, however, is disparate, as is 
their size, weight, and power (SWaP). Today, IoT 
security features are viewed as optional, which 
does not bode well for their use within defense sys-
tems. To bolster security around this growing mesh 
of technologies, OPS-5G will explore the develop-
ment of cost-effective SWaP-conscious cryptogra-
phy with scalable security protocols. The program 
will look to existing technologies to support this 
process, like the many-to-many end-to-end encryp-
tion protocol developed by researchers at the 
University of California, Berkeley, called Joining 
Encryption and Delegation for IoT.

Network elements used to support virtualization and the 
5G network concept of application-customized “slices” 
share resources to achieve cost-effective performance. 
Amongst other risks, this resource sharing creates poten-
tial timing channel vulnerabilities. Opaque system own-
ership, operator policies, and software provenance also 
present security issues for 5G networks. Currently, a 
multitude of large vendors provide carrier hardware, 
software, node provisioning, and more to enable 5G tech-
nologies. OPS-5G will explore breakthrough approaches 
for the enablement of secure network slices to provide 
security across the network resources provided by and 
shared with unknown entities. The program will explore 
novel ways to make trusted networks out of infrastruc-
tures with untrusted components.

—DARPA

In the News
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In the News

The Atmosphere as Global 
Sensor
Sensors are usually thought of in 
terms of physical devices that receive 
and respond to electromagnetic sig-
nals – from everyday sensors in our 
smartphones and connected home 
appliances to more advanced sen-
sors in buildings, cars, airplanes 
and spacecraft. No physical sensor 
or aggregation of electronic sensors, 
however, can continuously and glob-
ally detect disturbances that take 
place on or above the earth’s surface. 
But the physical atmosphere itself 
may offer such a sensing capability, if 
it can be understood and tapped into.

To that end, DARPA recently 
announced its Atmosphere as a 
Sensor (AtmoSense) program, whose 
goal is to understand the fundamen-
tals of energy propagation from the 
ground to the ionosphere to deter-
mine if the atmosphere can be used 
as a sensor.

It’s well known that energy prop-
agates from the Earth’s surface 
to the ionosphere, but the spe-
cifics of how that happens is 
not currently known enough to 
use the atmosphere as a sensor. 
Scientific literature has clear-
ly documented that events like 
thunderstorms, tornadoes, vol-
canos, and tsunamis make big 
“three-dimensional wakes” that 
propagate to the upper reaches 
of the ionosphere and leave a 
mark there. Since that energy 
traverses several other layers of 
atmosphere – the troposphere, 
stratosphere, and mesosphere – 
on its way up to the ionosphere, 
the idea is to try and identify 

the disturbances the “wake” is 
making along its way to see if 
researchers can capture infor-
mation to indicate what type of 
event caused it.

“Maybe I don’t have to directly 
observe events like an earthquake 
or tsunami,” said Air Force Major C. 
David Lewis who is the AtmoSense 
program manager in DARPA’s 
Defense Sciences Office. “Perhaps I 
can learn what occurred from infor-
mation in the atmosphere. I want 
to find out how much information is 
available, and if I can disaggregate 
the signal I’m interested in from 
other natural phenomena creating 
noise in the background.”

The AtmoSense program seeks pro-
posers from the atmospheric sci-
ence community, who have extensive 
experience in atmospheric modeling 
and simulation. Also of interest are 
experts offering very unique ways 
to measure atmospheric properties, 
such as the basic PV=nRT variables 
– pressure, volume, density, tempera-
ture, or derivatives of such. Beyond 
these basic atmospheric variables, 
the mesosphere and lower ionosphere 
provide electromagnetic opportuni-
ties for measurement due to their 
charged nature.

“We typically model, simulate, and 
measure properties in the tropo-
sphere, which is where terrestrial 
weather happens,” Lewis said. “But 
we don’t really make those measure-
ments in the stratosphere or the 
mesosphere, or the bottom part of the 
ionosphere, because no one has really 
been keenly interested in it and it’s 
hard to get up there. Sometimes 
the mesosphere is even called the 
‘ignorosphere,’ but we know that 
information traverses it, so we’re 
really looking for scientists and engi-
neers with unique ways of potentially 
measuring different aspects of the 
atmosphere.”

—DARPA
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Engineers’ RF Surge 
Protection Source 
for Total Network 
Reliability.

Whether your coaxial application is at the tower top, GPS or in the base station, RF products 
designed and manufactured by PolyPhaser set the standard for the industry.
  
 Superior Protection
 PolyPhaser’s superior RF designs and platforms include system level protection, DC Pass, 
 DC Block, Bias-T and Ultra-Low PIM products. 

 Patented Technology
 Our patented designs are engineered for low voltage let-through and superior 
 RF integrity, offering the industry’s best performing surge arrestors.

 Guaranteed Performance
 PolyPhaser’s field-tested product platform, is backed by a 
 ten-year warranty and can be found in mission-critical 
 communication applications in more than 160 countries.

When RF network reliability is a requirement, the only 
choice is PolyPhaser! Learn more at PolyPhaser.com 
or call us 208 772 8515.

Reliability is 
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Microwave Mixers
Microwave mixers translate the 

frequency of electromagnetic signals. 
The mixer is the determining factor 
in the dynamic range of many sys-
tems, particularly receivers. The 
dynamic range can be limited by the 
conversion loss, multitone intermod-
ulation products, single tone spurious 
products, and isolations of the mixer. 
Marki has a continuing legacy of cre-

ating the highest performance RF 
and microwave mixers in the world.

• Multi-octave RF/LO frequency 
coverage

• High IF frequency coverage
• World class single and multi-

tone spurious suppression
• Low, flat conversion loss
• Excellent port to port isola-

tions
• Available in surface mount, 

module, and bare die

Marki Microwave
markimicrowave.com

8-Channel Oscilloscope
Saelig Company, Inc. has intro-

duced the PicoScope 6000E Series 
8-channel 500MHz Oscilloscopes, 
which provide 8 to 12 bits of vertical 
resolution, 5GSa/s sampling rate, 
and 4GSa memory, allowing these 

scopes to display single-shot pulses 
with 200ps time resolution. The two 
models in the 6000 series are the 
PicoScope 6804E with 8-bit A/D reso-
lution and the PicoScope 6824E with 
8, 10, or 12 bits “FlexRes” resolution. 
Both models can operate with an 
extra 4 bits of resolution with the 
enhanced vertical resolution software 
feature - a digital signal processing 
technique built into PicoScope 6. 
These oscilloscopes offer 8 analog 
channels, plus 8 or 16 optional digital 
channels when using the plug-in 
TA369 MSO pods, enabling accurate 

Featured Products

40 GHz CW Signal Source
The SC5520A and SC5521A are part of our ultra-high 

frequency synthesizer series (UHFS) of signal sources. 
They boast a frequency tuning range of 160 MHz to 40 

GHz stepping at 1 Hz resolution, and an amplitude range 
of -10 dBm to +15 dBm typ with phase noise among the 
lowest in the market. 

These compact modules are ideal for system integra-
tion and appropriate for applications in communication 
transceivers, automotive radar and optics, and as clocks 
in modern day digital data converters.

SignalCore
signalcore.com

Pin Diode Attenuator
PMI Model No. DTA-2G18G-60-12-CD-1-20DBM-TS 

is a 12-Bit Programmable 60 dB Pin Diode Attenuator 
operating over the 2.0 to 18.0 frequency range. It has a 
maximum insertion loss of 4.8 dB; a typical operating 
power of +20 dBm; a maximum VSWR of 2.0:1; flatness up 
to 20 dB: ±1.0 dB Typ, 40 dB: ±1.25 dB Typ, 60 dB: ±3.0 
dB Typ; Accuracy of Attenuation: 20 dB: ±1.0 dB Typ, 40 
dB: ±1.5 dB Typ, 60 dB: ±2.0 dB Typ; Minimum Attenuation 
Step: 0.016 dB; Operating Power: +20 dBm Typ; Survival 
Power: 1 W Average from -65 °C to +25 °C; and Switching 
Time: On Time: 1.0 µs Max. - Measured <1.0 µs, Off Time: 
0.5 µs Max. This model has SMA female connectors and a 
25-Pin Micro-D female connector in a housing that mea-
sures 2.00” x 1.80” x 0.50”.

Planar Monolithics Industries
pmi-rf.com
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The Right RF Parts.
Right Away.
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Fairviewmicrowave.com
1.800.715.4396



18 High Frequency Electronics

time-correlation of analog 
and digital channels.

Saelig Company
saelig.com

Spectrum Analyzer Ex-
tension Modules

OML can extend the 
frequency range of your 
existing spectrum analyzer 
to millimeter wave frequen-
cies with our single diode 
unbalanced harmonic mix-
ers. Harmonic mixers are 
available for the waveguide 
bands between 18 and 325 
GHz. These frequency 
extension modules are com-
patible with most spectrum 
analyzers that offer option-
al external mixer access. 
By substituting the har-
monic mixer for the exist-
ing microwave input, you 
can expand your spectrum 
analyzer frequency cover-
age for millimeter wave 
measurements.

OML
omlinc.com

SSPA
Teledyne Paradise 

Datacom announced avail-
ability of a new, leading 
edge L- and S-Dual Band 
solid state power amplifier 
(SSPA) for today’s evolving 
satellite command systems. 
Both S- and L-band fre-
quencies have been the 
industry’s bands of choice 
for positioning and track-
ing applications like global 

positioning systems (GPS) 
and Tracking, Telemetry, 
and Control (TTC) ground 
stations. This new dual 
band product offers cus-
tomers a virtual ‘”two for 
the price of one” SSPA solu-
tion that dramatically low-
ers the costs of command 
and control, leaves a much 
smaller footprint, but also 
delivers higher reliability 
compared to traditional 
klystron power amplifiers.

Teledyne Paradise
teledynedefenseelectron-
ics.com

Precision Interconnects
From avionics to audio, 

radar to robotics, Delta 
delivers precision intercon-
nect and innovative solu-
tions to a broad range of 
industries where reliability, 
performance, and durability 
are of paramount impor-
tance. Delta products are 
found in mission critical 
systems across our nation’s 
armed services, and plat-
forms including homeland 
security, border control and 
NATO.

Delta Electronics
deltarf.com

Avantek YIG-tuned RF/
Microwave Oscillators

Micro Lambda Wireless 
offers a complete line of 
hard-to-find Avantek™ 

Featured Products

Get info at www.HFeLink.com
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Featured Products

YIG Tuned Oscillators. Frequency coverage is 500 MHz to 
40 GHz.

Micro Lambda Wireless has done extensive cross ref-
erence research and provides both catalog and special 
models. Below is a brief cross reference guide for 
Avantek’s™ catalog YIG tuned oscillators. Please contact 
Micro Lambda Wireless for special model Avantek cross 
references.

Micro Lambda Wireless
microlambdawireless.com

ProLine Parabolic Antennas 
The KP Performance 11 GHz ProLine Parabolic 

Antennas are engineered to suppress side-lobes and 
back-lobes and are excellent at rejecting interference. 
These parabolic antennas maximize the potential of your 
radio by improving signal strength and reducing the 
noise floor in your link. Our parabolic antennas are per-
fectly suited for high density point-to-point client-premis-
es or backhaul applications.

The KP-11PDFX-2 and KP-11PDFX-3 are available in 
2-foot and 3 foot diameter, possess 34.4 dBi and 39 dbi of 
gain and operate from 10.7 GHz to 11.7 GHz. The 
KP-11PDFX-2 is a high performance ETSI Class 2, FCC 
Cat. B antenna while the KP-11PDFX-3 is a high perfor-
mance ETSI Class 3, FCC Cat. A antenna. Both 11 GHz 
parabolics include a Ubiquiti airFiber® 11FX mounting 
kit and come preassembled from the factory.

KP Performance Antennas
kpperformance.com

Amps and More
Herotek has been a quality supplier of RF and 

Microwave components since 1982. Herotek is a broad-
based, high technology company supplying parts for the 
Military, Industrial and Commercial markets with 
designs from DC to 75 GHz. It offers standard products as 
well as thousands of custom designs, and is happy to 

match existing products. Herotek offers Detectors, Comb 
Generators, Limiters, Switches, GaAsFet Amplifiers 
(Broadband, Low Noise, and Power) and integrated sub-
systems of many types, including up and down convert-
ers, multipliers, harmonic mixers, and transceivers.

Herotek
herotek.com

3.5mm Precision In-Series Adapters
SGMC Microwave’s 3.5mm series are precision grade 

connectors designed for use with microwave applications 
requiring excellent performance up to 34 GHz. SGMC 
offers an extensive line of 3.5mm precision adapters, 
receptacles, and cable connectors for various semi-rigid 
and flexible coaxial cables. Special designs are also avail-
able upon request.

Frequency Range:  DC to 34 GHz
Mechanically compatible with SMA & 2.92mm con-

nector series

Get info at www.HFeLink.com
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Featured Products

Ruggedized construction for 
repeatability and reliability

Phase matched adapters
Captivated Center Contact (One 

piece swept right angle contacts)
Low VSWR and insertion loss 

(1.25:1 Max / Typically under 1.18:1 
up to 34 GHz)

Available to ship same day from 
stock

SGMC Microwave
sgmcmicrowave.com

Directional Coupler
KRYTAR’s new dual directional 

coupler expands the family of superi-
or performance products offering 
ultra-broadband coverage in compact 
packages. Model 510050010 is a 
multi-purpose, stripline design that 

exhibits excellent coupling over the 
10 to 50 GHz frequency band. This 
new coupler is uniquely designed for 
systems applications where external 
leveling, precise monitoring, signal 
mixing or swept transmission and 
reflection measurements are 
required. The coupler provides simple 
solutions for many applications cov-
ering microwave frequency bands 
from X through Q-Band including 
warfare (EW) systems and commer-
cial wireless including 5G, SATCOM, 
radar, signal monitoring and mea-
surement, antenna beam forming, 
and EMC testing environments. The 
compact size, makes KRYTAR dual 
directional couplers ideal solutions in 
many space-restricted applications.

KRYTAR’s Model 510050010 
offers superior performance ratings 
including Nominal Coupling (with 
respect to output) of 10 dB, ±1.8 dB, 
and Frequency Sensitivity of ±1.0 dB. 
The dual-directional coupler exhibits 
Insertion Loss (including coupled 
power) of less than 3.0 dB, Directivity 
of greater than 10 dB, Maximum 
VSWR (any port) is 1.80. Input Power 
Rating is 20 W average and 3 kW 
peak. The directional coupler comes 
with industry-standard 2.4-mm 
Female Connectors. The compact 
package measures just 2.24 inches 
(L) x 0.40 inches (W) x 0.62 inches 
(H), and weighs just 2.0 ounces. 
Operating temperature is -54° to 85° 
C. The dual directional coupler can 
also be manufactured to meet ridged 
military specifications.

KRYTAR also offers complete 
engineering services for custom 
designs that meet or exceed critical 
performance and/or packaging speci-
fications. A data sheet with specifica-
tions and a package outline drawing 
is available via KRYTAR’s website.

KRYTAR
Krytar.com

Freq. 
Range

Isolation
(dB) min.

Insertion Loss 
(dB) max.

Current
(mA) max.

VSWR
max.

Model
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 1.5 500 1.50:1 BT-07
    0.5-10  GHz 30 1.0 200 1.50:1 BT-26

100 KHz - 12.4 GHz 40 1.5 700 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 1.5 500 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

See website for complete specifi cations and our complete line of bias tees.

Get info at www.HFeLink.com
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Being able to expand 
current technology 

requires knowledge 
beyond the current 

technology.

Education

Educational Requirements Must 
Keep Pace to Enable Technology 
Expansion

By William Cave and Vladimir Gelnovatch

Organizations that depend upon technology in a competitive environ-
ment, e.g., those building chips, satellites, rockets, etc., must improve their 
technology to remain competitive. In a fair market, those who are the win-
ners are generally the most competitive. To win, they must expand their 
technology to provide improvements for their buyers and beat the competi-
tion.

Occasionally, to meet expectations, the leap must be big and the expan-
sion becomes stalled - until someone sees a new approach that makes the leap. Invariably, this 
requires substantial knowledge of the underlying factors affecting the existing technology, as well 
as a more general understanding of approaches to dealing with the problem. This requires being 
able to handle the truth about the shortcomings of the current technology.

But this is what real science is all about - seeking the truth about the underpinnings of the 
physics and mathematics underlying the technology. As stated by Lord Kelvin and quoted by 
Anselmo and Ledgard, [1], “When you can measure what you are speaking about, … you know 
something about it; but when you cannot measure it, … your knowledge is of a meager and unsat-
isfactory kind …” This implies taking careful measurements of the current approach and exposing 
the shortcomings.

In some technologies, it is difficult to get people to define - let alone take - measures. In others, 
measures are taken on a regular schedule. In the latter case, the technology is likely to expand 
rapidly. Rapid technology expansion leads to the next problem, keeping up with the expansion.

In complex engineering areas, e.g., aeronautical, mechanical and electrical, technology expan-
sion depends upon special people who understand the principles required to expand the current 
technology. This implies familiarity with measures and tests that demonstrate potential changes 
to the underlying technology. This goes beyond understanding principles that underlie the current 
technology.

Those who have been directly involved in expanding a technology to where it currently resides 
are typically scarce. When they retire, they are hard to replace. Without people behind them - 
ready to take over, it is likely that further expansion will not occur until others are brought up to 
speed. And, it is not unusual for such technology to remain unchanged for very long periods, or 
even deteriorate – see the microwave radio example below. Most important, this depends heavily 
on continuous measurement just to ensure the desired properties do not deteriorate.

Expanding Education Requirements
As indicated above, being able to expand current technology requires knowledge beyond the 

current technology. In many high technology areas, this knowledge is scarce - even among those 
involved with the original technology expansion. When the expansion is due to a major leap, the 
knowledge requirement expands accordingly. This leads to the dilemma: How does one keep up 
with the educational requirements necessary for further expansion.
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Computer technology is one of the most rapidly expanding technologies today, 
and has been for many decades. As witnessed by the need for speed and parallel 
processing technology, it is clearly leveling off. When observing the changes, one 
sees the need for improved measures and corresponding testing. This lack of 
understanding has been true in the software field for many decades, [2] and [3]. 
And because software requirements drive those of hardware, it is becoming true 
in hardware. A recent article, [4], quoted statements by Hennessy and Patterson, 
2017 Turing Award Winners, that the equivalent of Von Neumann’s Instruction 
Set Architecture (ISA) is needed for parallel processors, see also [5] and [6]. Like 
many other experts, they stated the need for a totally new approach to software, 
see ‘Resistance’ papers, [2]. And here, the need for expanded education is obvious 
and critical in both technologies.

The field of chip design provides an example of meeting educational require-
ments. Upon receiving a PhD, either in Electrical Engineering or Computer 
Science, graduates are not prepared to contribute directly to complex computer 
chip design. This is because the level of complexity that one must deal with takes 
a considerable amount of time to learn - just to understand what a knowledgeable 
designer might consider basic. Chip designers are brought up to speed through 
on-the-job training. Even professors take sabbaticals with major corporations to 
learn some of the basics that may be taught in a lab, or in a classroom or over the 
internet. The most significant underlying principle is understanding the testing 
that must be performed to achieve the ability to meet design constraints, espe-
cially under conditions that cause variations in component parameters. This has 
been referred to as “Worst Case Design.”

Application to Microwave Technology
Recent articles describe military radios being jammed by simple jammers 

from lesser countries, see [7] and [8]. These jammers do not match the real threats 
to our communication systems, threats that were beat by radios designed in the 
1970s-1980s. How could this be?

The software radio was introduced at the turn of the century and presented as 
a totally new and revolutionary technology. It was supported by major invest-
ments in large radio companies doing business with the US DoD. During the next 
decade, radios were built to minimize the use of non-software approaches. 
Unfortunately, their designers did not understand key underlying principles, such 
as the Receiver Operating Characteristic (ROC), a measure of a radio’s ability to 
overcome jamming. These principles are based on microwave theories that pro-
vide the ability to overcome complex jamming threats from advanced nations. 
Lack of this basic knowledge has opened the door to simple threats. Software was 
interfaced to simple microwave chips and shown to work. But the ROC was not 
used to test against simple - let alone complex - threats.

The Bottom Line
Of all the principles that must be followed to support expanding technology, 

the most important is defining the measures to be met and the testing that must 
be performed to produce the desired measured outcomes. To successfully achieve 
such technology expansion, one must have people who understand the underlying 
principles sufficiently to define both the expanded measures and corresponding 
testing of those measures. This implies having people with a sufficiently expanded 
knowledge of the underlying principles with which they must deal in order to 
perform these functions. Unfortunately, as technology expands, it has become dif-
ficult for the educational environment to keep up with such high levels of expan-
sion. This issue must be addressed, at least to the extent that the underlying 
problem is better understood. Get info at www.HFeLink.com
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outlined by customer

   

• High Power Capacitors
• Up to 25kV
• High Current
• TC = NP0 / P90
• Values: 1pF – 120,000pF
• RoHS or Tin/Lead Termination



• Unmatched customer service
• Modeling Available
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In  Stock


Available in Non-Magnetic Terminations

2225 3838       6040            7676                      1313

Case Sizes:
2225 
3838 
6040 
7676
1313

• High Operating Voltage
• High Operating Current
• Extended Capacitance
• Tighter Tolerances

• High Reliability
• High Q
• Ultra-Low ESR
• Non-Magnetic

Typical Applications Field
• Medical Electronics 
• AM/FM Broadcast 

• Inductive Heating



24 High Frequency Electronics

Education
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Guest Editorial

The Urgent Need for a United 
States Space Force

By Steven L. Kwast

The following is adapted from a speech delivered on November 20, 2019, at Hillsdale College’s 
Allan P. Kirby, Jr. Center for Constitutional Studies and Citizenship in Washington, D.C., as part 

of the AWC Family Foundation lecture series.
In June 2018, President Trump directed the Department of Defense to 

“begin the process necessary to establish a space force as the sixth branch 
of the armed forces.” The reason for a space force is simple: space is the 
strategic high ground from which all future wars will be fought. If we do 
not master space, our nation will become indefensible.

Since that time, entrenched bureaucrats and military leaders across the Department of 
Defense, especially in the Air Force, have been resisting the President’s directive in every way 
they can. And this December, although Congress voted to approve a Space Force, it did so while 
placing restrictions on it—such as that the Space Force be built with existing forces—that will 
render it largely useless in any future conflicts.

At the heart of the problem is a disagreement about the mission of a Space Force. The 
Department of Defense envisions a Space Force that continues to perform the task that current 
space assets perform—supporting wars on the surface of the Earth. The Air Force especially is 
mired in an outmoded industrial-age mindset. It sees the Space Force as projecting power 
through air, space, and cyberspace, understood in a way that precludes space beyond our geo-
centric orbit.

Correspondingly, the Defense Department and Congress think that the Air Force should 
build the Space Force. So far, this has amounted to the Air Force planning to improve the cur-
rent Satellite Command incrementally and call it a Space Force. It is not planning to accelerate 
the new space economy with dual-use technologies. It is not planning to protect the Moon or 
travel corridors in space to and from resource locations—raw materials worth trillions of dollars 
are available within a few days’ travel from Earth—and other strategic high grounds. It is not 
planning to place human beings in space to build and protect innovative solutions to the chal-
lenges posed by the physical environment. It is not developing means to rescue Americans who 
may get stranded or lost in space.

In short, the Air Force does not plan to build a Space Force of the kind America needs. In its 
lack of farsightedness, the Air Force fails to envision landmasses or cities in space to be moni-
tored and defended. Nor does it envision Americans in space whose rights need defending—
despite the fact that in the coming years, the number of Americans in space will grow exponen-
tially.

This lack of forward thinking can be put down to human nature and organizational behav-
ior: people in bureaucratic settings tend to build what they have built in the past and defend 
what they have defended in the past.

We have seen this kind of shortsightedness before. In the 1920s, the airplane and the tank 
were developed by the Army. Even the most respected military leaders at the time, Generals 
John J. Pershing and Douglas MacArthur, opposed independent development of the airplane 
and the tank because they saw them as subservient to the infantry. Infantry had always been 
the key to military success, and the generals’ reputations were built on that fact. For them, slow 
and cautious steps were prudent, and revolutionary steps were reckless.

If we do not master 
space, our nation will 
become indefensible.
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These generals defended the status quo even to the point of court-martialing 
General Billy Mitchell, who had the audacity to say that the airplane was going 
to change the character of war and needed to be developed independently in 
order to achieve its full potential.

This type of status quo thinking in the 1920s resulted in needless loss of life 
during World War II. More airmen were lost in the European theater alone than 
were marines in the entire war. And countless soldiers died in America’s 
Sherman tanks, whose shells would bounce off Germany’s Panzer and Tiger 
tanks. Frontal infantry attacks were launched in order to get Sherman tanks 
behind the German tanks to fire at close range—the only range at which they 
could be effective. Many more of our fighting men would have come home and 
the war would have been shorter if American generals had taken a revolutionary 
approach to tanks and planes from the beginning.

On the other side, consider that a major reason we won World War II when 
we did was the revolutionary—not slow and cautious—approach we took to 
developing nuclear weapons with the Manhattan Project. Likewise today, 
instead of blindly following the bureaucrats and generals in the Defense 
Department, we need a Manhattan-type project in order to develop the kind of 
Space Force needed to meet future military challenges.

*  *  *

America’s greatest competitor for the high ground of space is Communist 
China, which is already fully engaged in building effective space capabilities. 
America is not, and unless it gets off the mark soon, China will dominate the 
economy and domain of space.

Our Air Force today can be compared to a race car that has been winning 
every race for the last 70 years by averaging 100 miles an hour. We are still in 
the lead, but China is gaining and averaging 150 miles an hour. The Chinese will 
quickly surpass us if we do nothing—and when they do, they will set up road-
blocks that will make catching up difficult if not impossible.

Today, while America is building lighthouses and listening stations that can 
see and hear what is happening in space, China is building battleships and 
destroyers that can move fast and strike hard—the equivalent of a Navy in 
space. China is winning the space race not because it makes better equipment, 
but because it has a superior strategy. The Chinese are open about their plan to 
become the dominant power in space by 2049, the centennial of the end of the 
Communist Chinese Revolution and of the founding of the People’s Republic of 
China under Mao Zedong.

If China stays on its current path, it will deploy nuclear propulsion technol-
ogy and solar power stations in space within ten years. This will give it the abil-
ity to beam clean energy to anyone on Earth—and the power to disable any 
portion of the American power grid and paralyze our military anywhere on the 
planet. America is developing no tools to defeat such a strategy, despite the fact 
that we are spending billions of dollars on exquisite 20th century military equip-
ment.

Over the past two centuries, we have seen that technology drives economic 
prosperity and that economic prosperity is essential to sustaining national secu-
rity. China’s plan is to profit from the multi-trillion dollar space marketplace 
while simultaneously acquiring global domination. We are capable of forestalling 
China’s plan, but only if we begin to build a Space Force soon and on the right 
plan. To do this, we must first understand China’s strategic goal, which is to 
dominate the sectors of economic growth that historically have held the key to 
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world power: transportation, energy, information, and 
manufacturing.

Space presents unique economic opportunities because 
space technology operates on network principles. A net-
work can deliver power, information, or goods from one 
node to many nodes at a fraction of the increase in cost 
per customer, as compared to the linear system on which 
most of our land-based economies are modeled. Compare 
the cost of sending 100 letters to the cost of sending 100 
emails. A space infrastructure, by its nature, is a network 
system—and these types of systems will always translate 
to economic advantage. The first nation to build such an 
infrastructure will dominate the global economy of the 
21st century and beyond.

China is developing the kind of technologies required 
to do so: hypersonic missiles and aircraft, 5G telecommu-
nications, artificial intelligence, 3D printing, quantum 
computing, and robotics. Last January, China landed the 
Chang’e 4 spacecraft on the far side of the Moon. The mis-
sion provided valuable knowledge in terms of commercial 
and military applications. At one time this sort of mission 
was not beyond U.S. capabilities, but it is today, and it 
shows a commitment to space that we lack. To be sure, 
China has yet to achieve the ability to launch a manned 
spacecraft, but this is also a capability that we no longer 
possess—the U.S. relies on Russian rocketry to man and 
resupply the International Space Station.

China’s goal is to have the capability to shut down 
America’s computer systems and electrical grids at any 
time or place of its choosing, using directed energy and 
5G technologies from space. Space is the strategic high 
ground from which China will seek to gain control of our 
media, businesses, land, debt, and markets. Although 
American companies are working on these new technolo-
gies, they are doing so in separate silos. Real power lies in 
tethering or combining the technologies together in space 
to achieve a dominant economic advantage.

If we choose to compete with China in space, we have 
a cultural advantage. We are more creative and innova-

tive than China, because we have an open society and a 
free market. But we must be ambitious and act soon.

With the right vision and strategy for space, 
America can develop the means to:

• Deliver unlimited, clean, affordable energy to every 
human on the planet without power lines or terres-
trial power plants.

• Provide fresh water for every human without the 
need for aquifers or pipes.

• Build a new low-cost internet that is designed to be 
secure so that every human can connect, share, 
and learn with assured privacy and data safety.

• Defend Earth against small asteroids like the one 
that hit Russia in 2013.

• Develop a deterrence capability that will render 
ICBMs and nuclear weapons useless relics of the 
past.

• Revolutionize manufacturing by acquiring and 
deploying resources from space and in space.

• Provide a shelter in space where we can protect 
and preserve people, seeds, and life-saving medi-
cines, so humanity can recover from any unexpect-
ed contamination, illness, or disaster.

• Design defense capabilities to preserve our econo-
my, our people, and our sovereignty, and to allow 

Check Out HFEOnline
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our allies to defend themselves instead of sacrific-
ing American lives.

• Reduce the loss of life and property due to natural 
disasters by managing the eyes of hurricanes and 
the funnels of tornados with energy from space.

Some of this may sound like science fiction, but tech-
nologies exist to achieve these goals if we can summon 
the will to act. Status quo thinkers in the Defense 
Department say that these goals are futuristic and unaf-
fordable. But recall that The New York Times, relying on 
the opinions of leading scientists and engineers, predicted 
that airplanes were “one million to ten million years” 
off—a prediction made less than three months before the 
Wright Brothers made history at Kitty Hawk.

Engineers at countless private companies outside the 
military-industrial complex will assure you that we can 
achieve these goals, and soon. As for those who say it’s 
unaffordable, look to the automotive, aerospace, and tech 
industries, all of whose capabilities were built from prof-
its earned in markets that valued their usefulness. The 
same will hold true with the marketplace of space.

*  *  *

Why the urgency? Because being first in space is 
imperative. Space will be a multi-trillion dollar market 
that will disproportionately benefit the first nation to 
build a vibrant space infrastructure and define the prin-
ciples and rules of the marketplace of space. If America is 
first, its principles—the rule of law and the protection of 
liberty—will be in a position to prevail. If Communist 
China is first, the marketplace will look much different.

Americans must not allow themselves to be lulled into 
a false sense of security by reassurance from the military-
industrial complex that we have the best military in the 
world, with the finest equipment ever made. At present 
this is accurate, but a superior strategy in space will ren-
der our fine equipment obsolete in short order.

To develop a proper and winning Space Force, 
the President and Congress should immediately 
enact four simple measures:

• Congress should assign the Space Force the mis-
sion to defend commerce in space and define Cis-
Lunar space (Earth to Moon) as an area of respon-
sibility in the Unified Command Plan.

• Congress should give the Space Force complete 
independence from the U.S. Air Force so that funds 
are not diverted from the former to the latter, and 
so that the Space Force isn’t developed as a mere 
support function for air power.

• The President should issue an executive order pro-
tecting the space industry from China’s predatory 
practices.

• The President should promote policies and strate-
gies to maximize the contribution of the private 
sector, such as directing the Space Development 
Agency to partner with private companies to devel-
op new space capabilities.

If development of the Space Force continues along the 
lines of what is currently planned, America will lose the 
strategic space race to China. This must not be allowed to 
happen. Our elected leaders must take action now.

—Reprinted by permission from Imprimis, a pub-
lication of Hillsdale College.

About the Author
Steven L. Kwast is a retired Air Force general and 

former commander of the Air Education and Training 
Command at Joint Base San Antonio-Randolph. A gradu-
ate of the United States Air Force Academy with a degree 
in astronautical engineering, he holds a master’s degree 
in public policy from Harvard’s Kennedy School of 
Government. He is a past president of the Air Force’s Air 
University in Montgomery, Alabama, and a former fighter 
pilot with extensive combat and command experience. He 
is the author of the study, “Fast Space: Leveraging Ultra 
Low-Cost Space Access for 21st Century Challenges.”
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Product Focus

Software-Defined Radio: Over 50 MHz 
of Bandwidth

Avid Systems, Inc. announced the AVS-4000 Software 
Defined Radio. The AVS-4000 is a USB type C radio that 
has independent transmit and receive capability from 1 
MHz to 6 GHz with over 50 MHz of bandwidth. The AVS-
4000 uses Vita 49 transport and includes accurate time 
stamping. The AVS-4000 is packaged into a rugged 
2.5”X3.5” aluminum chassis, draws 2.5 Watts typical and 
weighs 4.5 ounces. The AVS-4000 has an integrated GPS 
receiver that is used to discipline the local oscillator, pro-
vide timing and location. In addition, the AVS-4000 has 
an external 1PPS and 10 MHz inputs. The AVS-4000 has 
5 selectable RX and TX preselection filters.

Avid Systems, Inc. is a leading designer and manufac-
turer of high speed signal processing, communications 
and electronic warfare systems. Utilizing its core compe-
tencies in the areas of high speed printed circuit board 
design, FPGA based signal processing, embedded soft-
ware development, communications algorithm develop-
ment and RF expertise; Avid Systems has been able to 
bring many innovative products to both the military and 
commercial markets.

Avid specializes in the design of software radio demod-
ulators and high speed interfaces that span from the 

antenna to digital bit streams. Avid also provides some of 
the most innovative signal processing platforms for the 
electronic warfare and electronic counter measures mar-
kets.

The multi-disciplined team of engineers at Avid 
applies their extensive experience to develop complete 
systems for our customers. From the custom hardware 
and FPGA firmware to the software that controls it all the 
way to the graphical user interface that brings a system 
to life. Avid System has all the ingredients to bring unpar-
alleled performance to the next generation of communica-
tion and signal processing systems.

Avid Systems designs state of the art integrated sys-
tems for a variety of markets including:

• Cellular Infrastructure
• Wireless Communications
• Signals Intelligence SIGINT
• Electronic Warfare
• Electronic Counter Measures

Avid Systems
avid-systems.com
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18 GHz Low-Loss Cables Well Suited 
for Test Environments

L-com, an Infinite Electronics brand and a preferred 
manufacturer of wired and wireless connectivity prod-
ucts, announced today that it has launched a new series 
of flexible 18 GHz LL142 and LL335i low-loss cables. 
These new cable assemblies are terminated with durable 
stainless steel connectors and are well suited for test 
environments where a rugged, phase stable cable assem-
bly is required.

The new low-loss cables utilize a 0.195 & 0.300 inch 
diameter coax with an expanded dielectric which results 
in 80% and 83% Velocity of Propagation (VoP) perfor-
mance up to 18 GHz. These coaxial cable assemblies fea-
ture LL142 and LL335i coax cable, which operates at 
higher power with improved phase stability. The triple 
shielded flexible coax provides excellent shielding effec-
tiveness greater than 95 dB and VSWR of less than 
1.35:1. A heavy duty boot and FEP jacket improve strain 
relief and allow for a minimum bend radius of .945 and 
1.5 inches which adds to the durability of these cable 
assemblies.

The LL142 and LL335i test cables are offered with 
male-straight and right-angle versions of Type-N, SMA, 

and TNC connectors as well as female bulkhead versions 
for each connector series. These new cables can be ordered 
in custom lengths and are also available in standard 
lengths from 1 Ft to 10 Ft. Each assembly is 100% conti-
nuity, Hi-Pot and RF tested prior to shipment.

“These new cables offer our customers a high perfor-
mance solution when requiring a low-loss cable assembly. 
The smaller diameter of these new 18 GHz coax cables 
provides a tighter bend radius while offering low loss and 
higher power when compared to solid dielectric cables,” 
said Steve Ellis, Product Line Manager.

L-com, a leading manufacturer of wired and wireless 
connectivity products, offers a wide range of solutions and 
unrivaled customer service for the electronics and data 
communications industries. The company’s product port-
folio includes cable assemblies, connectors, adapters, 
antennas, enclosures, surge protectors and more. L-com is 
headquartered in North Andover, Mass., is ISO 9001: 
2015 certified and many of its products are UL® recog-
nized. L-com is an Infinite Electronics brand.

L-com
l-com.com
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Product Highlights

Continuing Education: Your Key to Success

Studies reveal that within each 3-5 year period, one-half 
of an engineer’s technical knowledge becomes obsolete. New 
graduates soon discover that university education provides 
only the foundation of knowledge that is realistically need-
ed to perform well in the industry. Continued education is a 
must for survival in today’s competi-
tive market. Application of modern 
computer-aided engineering to RF 
and microwave circuit and system 
design is vital to manufacturing 
products with high quality and yield. 
Modernization of the design labora-
tory and production floor is critical 
to maintaining a competitive edge.

A well-planned continuing edu-
cation program will enable your 
company to meet these goals. As a 
recognized international leader in 
continuing education, Besser 
Associates is dedicated to serving 
the needs of RF and wireless profes-
sionals.

The Latest Tools and 
Techniques are Featured

Our instruction combines theory 
and practice into one complete and 
“user-friendly” package that attend-
ees may apply on the job immedi-
ately. Whether it’s reviewing basics 
for the inexperienced, or the latest 
CAD techniques for more seasoned 
designers, Besser Associates’ courses 
offer meaningful education for every 
participant.

Our Instructors
Besser Associates instructors 

are recognized experts in their field. 
They are top-notch design engi-
neers, skilled in both technology 
and the art of instructing. With an 
average of more than 20 years of 
education and practical first-hand 
experience, our instructors bring a 
wealth of training and information 
to the courses they present. Equally 
important, our trainers communi-

cate effectively; they know how to reach both novice and 
veteran professionals.

Besser Associates
besserassociates.com

®

BESSER
ASSOCIATES

The Worldwide Leader in RF and Wireless Training

Register Now!

www.besserassociates.com info@besserassociates.com

RF Technology Certification
Next Session Starts Soon! - Online

Applied RF Engineering I
Next Session Starts Soon! - Online

RF Power Amplifier Design Techniques
August 24 to 27, 2020, San Diego, CA

5G Radio Systems and Wireless Networks 
August 24 to 26, 2020, San Diego, CA

RF Wireless Circuits, Systems and Test Fundamentals
September 21 to 23, 2020, Phoenix, AZ

System Design for Digital Comm., Radar and Cognitive Processes
September 21 to 25, 2020, Phoenix, AZ

EMI/EMC and Signal Integrity Boot Camp
September 21 to 25, 2020, Phoenix, AZ

Radio Systems: RF Transceiver Design - Antenna to Bits & Back
Please visit our website for the latest schedule

mmWave RFIC and MMIC Design Techniques
Please visit our website for the latest schedule

www.BesserAssociates.com

Get Up to Speed 
— Fast!

RF Technology 
Certification

Besser Associates

TM

Corporate Training Services 
Besser Associates can provide our online and traditional classroom 
courses exclusively for your team. Our instructors can present 
almost any course from our full catalog at your domestic or 
international location.  Contact us for more details!
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Power Divider/Combiner
Cernexwave’s CDP series of coaxial power dividers/

combiners are offered in a multitude of different bands to 
cover frequencies from DC to 110 GHz. They feature low 
insertion loss, low VSWR, and high isolation in 2-way to 
32-way configurations.

CernexWave designs, develops and produces high 
quality, reliable products up to 1000Ghz for both active 
and passive components, waveguides products, ferrite 

products, antenna products, sub-systems for the commer-
cial markets to the requirements of the ISO9001:2015 
international standards with no exclusions taken.

The markets in which CernexWave participate include 
wireless telecommunications, aerospace, defense and the 
fiber optic communications industry.

Cernexwave
cernexwave.com

Power Divider/Combiner
Cernexwave’s CDPW series waveguide power divid-

ers/combiners are offered in more than a dozen waveguide 
bands to cover frequencies from 8 to 110 GHz. They fea-
ture low insertion loss, low VSWR, and high isolation in 
2-way, 4-way, and 8-way configurations.

CernexWave designs, develops and produces high 
quality, reliable products up to 1000Ghz for both active 
and passive components, waveguides products, ferrite 
products, antenna products, sub-systems for the commer-

cial markets to the requirements of the ISO9001:2015 
international standards with no exclusions taken.

The markets in which CernexWave participate include 
wireless telecommunications, aerospace, defense and the 
fiber optic communications industry.

Cernexwave
cernexwave.com

Product Highlights



Loss is critical in millimeter wave applications, 
and IW manufactures the range of lowest attenuation/phase stable 
coax to maintain your signal’s integrity. From K-band to E-band, 
our family of coax was developed using IW’s proprietary EPTFE 
lamination process to ensure the lowest cable loss across the 
mmWave spectrum: 

 
Cable Type Operating Freq. Atten. (max)
  (GHz) dB/ft. dB/m  
 1801 30 0.49 / 1.62

 1701 38 0.57 / 1.88

 1571 40 0.64 / 2.09

 1501 40 0.75 / 2.46

 1401 50 1.02 / 3.34

 1251 70 2.14 / 7.02

 0471 110 4.95 / 16.23

With a broad selection of interconnects including 3.5mm, 2.92mm, 
2.4mm, 1.85mm, SMP and SMPM interfaces, plus jacketing and 
armoring options, IW Microwave delivers reliable custom cable 
assembly solutions to suit a diverse range of applications from 
satellite communications systems to 5G test.

Talk to us or your local representative about how you can get 
connected at millimeter wave frequencies with the lowest 
attenuation cable available!

AS9100 Rev. D & ISO9001:2015 certified.

Keeping it down 
above 30 GHz...

Insulated WIre, Inc.
203.791.1999
www.iw-microwave.com
sales@iw-microwave.com

Scan code to find 
out how you can 

get connected

We’re how the microwave industry gets connected!
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Type N Female Bulkhead Precision Adapters
• Frequency Range: DC to 18 GHz (Mode FREE)
• Electrical: 50 Ohm, Low VSWR & Low Insertion 

Loss
• VSWR: 1.15:1 Max @ 18 GHz (Typical VSWR 1.05:1 

through 18 GHz)
• O-Ring seal captivated within the flange body 

groove

• Materials: Passivated 303 Stainless Steel or Nickel 
Plated Brass available

• Dielectrics Fluorocarbon (PTFE)
• Available for immediate delivery – Same day ship-

ping for all stock items

SGMC Microwave
sgmcmicrowave.com

Custom Capacitor Assemblies
Passive Plus, Inc. (PPI) offers Custom Capacitor 

Assemblies for high power requirements. Typical assem-
blies are configured in series and/or parallel combina-
tions, producing higher voltage/current handling capabili-
ties, extended capacitance range and tighter tolerances. 

PPI works with requesting engineers to determine best 
assembly for their applications.

Passive Plus
passiveplus.com

Product Highlights
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VNA Test Cables
Eravant released a new line of cost effective, instru-

mentation grade, flexible, armored VNA test cables in 
either 1.85 mm, 2.4 mm, 2.92 mm, or 3.5 mm with an 
NMD female and a female or NMD male connector. The 
coaxial cables are especially designed and manufactured 
for VNA applications with greater than 10,000 connec-
tions. The cable utilizes the highest quality test instru-

mentation grade cable and a precision manufacturing 
process to guarantee superior microwave performance 
and mechanical durability. Impedance: 50 ohms. The mod-
els offered can form a VNA test cable pair for custom test 
set applications.

Eravant
eravant.com

Pocket Signal Source
Saelig Company, Inc. announces the availability of 

Triarchy Technologies’ VSG2G5C RF Vector Signal 
Generator - a cost-effective pocketable USB-connected RF 
signal source with capabilities that provide standalone 
and PC-controlled functions comparable to full-size ana-
log RF signal generators. Offering frequencies from 
100Hz to 1MHz (low-band) and 100MHz to 2.5GHz (RF 
Band) with a frequency resolution of 1Hz, this handy 
unit’s features include frequency sweep, frequency hop-
ping using I&Q modulation, and arbitrary signal genera-
tion.

Saelig
saelig.com

Product Highlights

Get info at www.HFeLink.com
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6 dB Coupler
Werbel Microwave model C-0218-06-001 is a 6 dB cou-

pler covering 2 - 18GHz with SMA female connectors. 
Made in USA.

Werbel Microwave LLC designs and manufactures 
power dividers, directional couplers and other assemblies 
for use in communications and measurement applica-

tions. The products offered by Werbel Microwave LLC are 
of our own design, so we may support our projects indefi-
nitely.

Werbel Microwave
werbelmicrowave.com

Permanent Magnet YIG-Tuned Oscillators
Permanent magnet technology delivers our lowest DC 

voltage (prime power) available and is offered in 2 to 44 
GHz standard models and in high performance models up 
to 44 GHz using frequency doublers. Our surface mount 
MLSMO and MLOTF series and TO-8 MLTO oscillators 
are extremely small and offer excellent phase noise and 
frequency stability.

They’re the perfect choice for next generation PXI and 
compact PCI synthesizer applications.

Micro Lambda Wireless
microlambdawireless.com

Product Highlights
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Parabolic Antenna
KP Performance Antennas released a new series of 

ProLine 11 GHz parabolic antennas that are ideal for 
high-density, point-to-point backhaul applications or cli-
ent-premises.

KP’s new high-performance ProLine parabolic anten-
nas operate in the 10.7 GHz to 11.7 GHz frequency range. 
They are offered in 2-foot and 3-foot diameters and deliver 
gain performance of 34.4 dBi and 39 dBi respectively. 

These antennas are engineered to suppress side-lobes and 
back-lobes and are excellent at rejecting interference. 
They feature rugged construction with a patented 6-point 
mounting connection for set-and-forget installation.

KP Performance Antennas
kpperformance.com

Monopulse Cassegrain Antenna
Model SAY-3433632750-28-U5-MP is a Monopulse 

Cassegrain antenna that operates from 34 to 36 GHz, and 
has a half power beamwidth of 5.0 degrees. The antenna 
offers a nominal gain of 27 dBi in the Sum Port, and 21 
dBi in the H-Port and V-Port. The antenna has three 
WR-28 waveguides with UG-599/U compatible flanges, 

which are designated as Sum Port, V-Port, and H-Port. 
The antenna can support linear polarized waveforms and 
is designed and manufactured for indoor applications.

Eravant
eravant.com

Product Highlights
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VNA Extension Modules
OML offers three configurations of the VNA Frequency 

Extension Module to expand your existing Keysight or 
Anritsu vector network analyzer to millimeter frequen-
cies: T/R, T, and S. Depending on your S-parameter needs, 
refer to the following block diagrams to configure our 
module(s) with your existing VNA test port(s). With flexi-
ble ordering configurations, we can satisfy your prefer-
ences for economical and high performance needs.

OML
omlinc.com

mmWave Solution
Analog Devices introduced a solution for millimeter 

wave (mmWave) 5G with the highest available level of 
integration to reduce design requirements and complexity 
in the next generation of cellular network infrastructure. 
The new mmWave 5G chipset includes the 16-channel 
ADMV4821 dual/single polarization beamformer IC, 
16-channel ADMV4801 single-polarization beamformer IC 
and the ADMV1017 mmWave UDC.

Analog Devices
analog.com

Get info at www.HFeLink.com



42 High Frequency Electronics

■ Press Releases 

■ Articles

■ White Papers 

■ Online and in Print

Tim Burkhard has 30 years of proven 
experience promoting companies, 
technology, and products in the 
RF and Microwave space. Multiple 
studies show that increasing PR 
increases your bottom line, in good 
times and bad.

Cost-effective and targeted 
PR, promotion, and advertising 
experience.

Exposure equals leads equals 
sales opportunities. Call or email 
today for a free quote from a proven 
professional.

Tim Burkhard
tpburk@aol.com ■ 707-696-2162

How to 

BOOST SALES 
Via a Cost-Effective 

PR Campaign

Product Highlights

High Voltage Molded Power Inductors
Coilcraft has expanded its market-proven XEL Family 

of high-performance, molded power inductors to include 
three new higher-voltage series: the XEL401xV, XEL4020V 
and XEL4030V. All three offer operating voltage ratings 
of 120 V, 50% higher than the standard versions. They 
also offer exceptionally low DC resistance and ultra-low 
AC losses for greater power converter efficiency at high 
frequencies (2 to 5+ MHz) and high ripple current.

Coilcraft
coilcraft.com

Bandpass Filter
PMI Model No. BPF-4829M-30DB is a 4829 MHz 

Band Pass Filter and specifications include 3 dB 
Bandwidth of 210 MHz Typ, Rejection -30 dBc Min. @ 
<4429 MHz & >5229 MHz, VSWR Over 90% of the 
Passband of 2.0:1 Max and 3 dB Passband Insertion Loss 
of 8 dB Max.  Unit is ~1.0” x 0.7’ x 0.29” and has SMA 
female connectors.

Planar Monolithics Industries
pmi-rf.com



New Modelithics Microwave Global Model
Modelithics has introduced a new equivalent circuit-based scalable 

Microwave Global Model for Knowles DLI C04UL surface mount chip 
capacitor series. The model is validated up to 40 GHz and features sub-
strate, pad and part value scaling over the full range of the capacitor 
series, 0.3 to 10 pF. Knowles is a Cooperative MVP, and information 
about available Modelithics models for Knowles parts can be found on 
the MVP landing page: Modelithics.com/MVP/Knowles.

Modelithics
modelithics.com

TEMPEST PC: Secure Operation
Equipto Electronics’ new TEMPEST PC concept allows customers to 

choose an up-to-date ATX motherboard, or an HP or Dell i7 PC repack-
aged for the ultimate in secure operation. The system delivered will be 
certified to the strictest standard in the industry for devices operating 
in NATO Zone 0 environment, the NATO SDIP-27 Level A. And because 
the base PC is a commercial product, the package is very cost-effective.

Each system is fully customizable and typical features include (but 
not limited to) an Intel i7 processor, ATX motherboard to your specifica-
tions, 32 GB memory, storage options, latest Windows operating system, 
USB 3.0 ports, a card reader for extra security, fiber port options, DB9/
DB37 connectors, and a high-performance power line filter. The system 
measures: 18.50” high x 6.65” wide x 17.50” deep.

Equipto Electronics
equiptoelec.com

Product Highlights Product Showcase

30
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RF Switching
Solutions from DC-110 GHz

PIN diodes from 30MHz to 110 GHz
•  SPST, SPDT
•  SP4T, SP6T, SP8T
•  Broadband, Narrowband 
•  High-Power

www.ducommun.com/engineeredsolutions/rfproducts
For additional information contact our sales team at: 310-513-7233  or rfsales@ducommun.com

Ducommun offers Switch Matrix Solutions!

Coax Switches from DC to 46 GHz
•  SPDT, Transfer
•  SP3T-SP10T
•  Non-terminated & Terminated 
•  50Ω and 75Ω impedances

Get info at www.HFeLink.com

Corporate Focus

Aerospace, Defense, and More
Ducommun offers a diverse array of design, engineer-

ing and manufacturing capabilities that service the aero-
space and defense market, oil & gas exploration, test and 
measurement, telecommunications, space and medical 
markets. With over 50 years of heritage in custom product 
solutions, the Ducommun team can support your Human 
Machine Interface, Motion Control Device, RF and custom 
electronics manufacturing needs.

Ducommun serves the avionics, communications, 
defense, industrial, intelligent traffic systems, medical, 

and test equipment markets with millimeter wave prod-
ucts. We design and manufacture products including 
amplifiers, antennas (horn and patch), mixers, oscillators, 
multipliers, radar sensors, industrial grade phase shift-
ers, lab components, up/down-converters, along with sub-
systems and integrated assemblies.

Ducommun
ducommun.com



JOIN US IN
LOS ANGELES 
FOR IMS2020
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H O W  D O E S  C O N N E C T I V I T Y 
M A T T E R  T O  YO U ?
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5G/6G Systems

Aerospace

Autonomous Vehicles

Digtal Economy

Rural/Underserved Communities
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ATTENUATORS

Attenuation Ranges up to 120 dB
Step Size as Small as 0.25 dB
Single-Channel and Multi-Channel Models
USB, Ethernet, RS232 and SPI Control Options

Now up to 40 GHz

PROGRAMMABLE

NEW 

40GHz



Mini-Circuits®

www.minicircuits.com      P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500      sales@minicircuits.com

MMIC Amp Provides Positive Gain Slope to 18 GHz
Mini-Circuits’ model AVA-183P+ is a wideband InGaAs E-PHEMT MMIC gain-block amplifier in a low-profile package for 
applications from 0.5 to 18.0 GHz. Measuring just 3 × 3 × 0.89 mm, the surface-mount amplifier is well suited for dense 
circuit layouts, including in a wide range of wireless designs such as Wi-Fi circuits and WLANs. It features a positive gain 
slope with frequency, with typical gain of 6.8 dB at 0.5 GHz, rising to 8.1 dB 
at 10.0 GHz and 10.8 dB at 18.0 GHz. Well matched to 50 Ω, the RoHS-
compliant amplifier delivers typical output power at 1-dB compression of 
+10.9 at 0.5 GHz, +11.7 dBm at 10 GHz, and +11.8 dBm at 18 GHz with 
well-controlled noise figure of typically 7.5 dB at 0.5 GHz, 4.8 dB at 10.0 
GHz, and 5.0 dB at 18.0 GHz. The amplifier draws typical current of 46.3 mA from a single +5-V dc supply and has an oper-
ating temperature range of -55 to +100°C.

2-dB Attenuator Pads DC to 65 GHz
Mini-Circuits’ model BW-E2-1W653+ 2-dB attenuator is one member of a family of fixed attenuators that includes 
1-, 3-, 6-, 10-, and 20-dB coaxial units for broadband applications from DC to 65 GHz. As with other values, the 
2-dB model delivers high accuracy, providing typical attenuation tightly maintained close to 2 dB across the 
frequency range: 1.7 dB from DC to 26.5 GHz, 2.1 dB from 26.5 to 40.0 GHz, 2.2 dB from 40 to 60 GHz, 
and 2.6 dB from 60 to 65 GHz. The RoHS-compliant attenuator handles power levels to 1 W and is well 
matched to 50 Ω, achieving typical VSWR of 1.09:1 from DC to 26.5 GHz, 1.13:1 from 26.5 to 50.0 GHz, 
and 1.12:11 from 50 to 65 GHz. The 2-dB model includes a durable 1.85-mm female and 1.85-mm male 
passivated-stainless-steel coaxial connectors. Ideal for test and measurement applications, the coaxial attenuators are 0.88 
in. (22.2-mm) long and 0.31 in. (8.0 mm) in diameter and designed for operating temperatures from -55 to +100°C.

Right-Angle Adapter Connects DC to 40 GHz
Mini-Circuits’ model KMR-24F+ adapter makes it possible to mate two different coaxial connectors across a wide frequency 
range, using a right-angle 2.4-mm female port and a 2.92-mm male port. The coaxial adapter features 
extremely low loss, with typical insertion loss of 0.16 dB from DC to 40 GHz. It is well suited for sys-
tems-integration and test-and-measurement applications and is well matched to 50-Ω operating 
environments, with typical 1.09:1 VSWR across the full frequency range. The rugged RoHS-
compliant coaxial adapter is constructed of a stainless-steel body with passivated and gold-plat-
ed beryllium copper center contacts and designed for operating temperatures from -55 to 
+100°C.

PRODUCT SPOTLIGHTMini-Circuits

Flexible Cables Fit Tight Spots to 40 GHz
Mini-Circuits’ model FL086-3KM+ coaxial cable is a 3-in.-long assembly with 2.92-mm male coaxial connectors for 
high-power, low-loss applications from DC to 40 GHz; other, custom lengths are also available. The flexible cable assemblies 
feature tight, 6-mm bend radius for fitting the smallest spots and providing ready replacements for 
custom-bent 0.086-in.-diameter. The RoHS-compliant cable assemblies meet MIL-STD-348 connec-
tor interface and can serve a variety of wideband, high-power commercial and military applica-
tions. Typical insertion loss ranges from 0.1 dB from DC to 6 GHz, 0.2 dB from 6 to 18 GHz, 0.3 
dB from 18.0 to 26.5 GHz, and 0.4 dB from 26.5 to 40.0 GHz. Typical return loss is 31 dB from 
DC to 18 GHz and 29 dB from 18 to 40 GHz. Typical power-handling capability is 198 W at 0.5 
GHz, 45 W at 10 GHz, 33 W at 18 GHz, and 13 W at 40 GHz. The high-performance cable assem-
blies are constructed with low-loss PTFE dielectric and tin-soaked copper braid outer shield to 
minimize signal leakage and have an operating temperature range of -55 to +105°C.

and 1.12:11 from 50 to 65 GHz. The 2-dB model includes a durable 1.85-mm female and 1.85-mm male 
passivated-stainless-steel coaxial connectors. Ideal for test and measurement applications, the coaxial attenuators are 0.88 

range, using a right-angle 2.4-mm female port and a 2.92-mm male port. The coaxial adapter features 
extremely low loss, with typical insertion loss of 0.16 dB from DC to 40 GHz. It is well suited for sys-
tems-integration and test-and-measurement applications and is well matched to 50-Ω operating 

compliant coaxial adapter is constructed of a stainless-steel body with passivated and gold-plat-
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QUALITY, PERFORMANCE AND RELIABILITY
IN PRECISION COAXIAL CONNECTORS

Manufacturer of Precision Coaxial Connectors
620 Atlantis Road, Melbourne, FL 32904
Phone: 321-409-0509  Fax: 321-409-0510

sales@sgmcmicrowave.com
www.sgmcmicrowave.com

SGMC Microwave — The name to count on for Quality, Performance 
and Reliability!  Please contact us today by Phone, Fax or Email.

1.85mm DC-65 GHz
2.4mm DC-50 GHz

2.92mm DC-40 GHz
3.5mm DC-34 GHz

7mm DC-18 GHz
SSMA DC-40 GHz

EDGE LAUNCH
CONNECTORS

CABLE CONNECTORSIN SERIES ADAPTERS CUSTOM DESIGNS

BETWEEN SERIES 
ADAPTERS

BULKHEAD & PANEL
ADAPTERS

ADAPTERS  ·  CABLE CONNECTORS  ·  RECEPTACLES  ·  CUSTOM DESIGNS

Including These Connector Series

ISO 9001:2008

Get info at www.HFeLink.com



Largest Selection p    Same-Day Shipping p    Expert Technical Support p

Armed with the world’s largest selection of in-stock, ready to ship RF components, and the brains to 
back them up, Pasternack Applications Engineers stand ready to troubleshoot your technical issues and 
think creatively to deliver solutions for all your RF project needs. Whether you’ve hit a design snag, 
you’re looking for a hard to find part or simply need it by tomorrow, our Applications Engineers are at 
your service. Call or visit us at pasternack.com to learn more.

You Engineer the Future.  
    We’ll Supply the Components... Today!

866.727.8376    
Pasternack.com


