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NASA Gives Boost to
“Hybrid” Circulators,
Launching mmWave
Systems to New Heights

For both space and terrestrial mmWave applications, new hybrid designs
enable maximum use of bandwidth while maintaining high isolation.
When it comes to mmWave systems, science can only progress as far as compatible hardware will allow. This portion of
the electromagnetic spectrum will unlock enormous potential for design engineers with the promise of vastly superior
data speeds, capacity, and quality, all at low latency. However, the lack of high-performance components in the higher
mmWave bands (50 GHz - 500 GHz) is limiting the ability to take full advantage of these frequencies.
NASA, for one, has invested a lot of energy in trying to solve the issue. One focus has been on developing a new generation of mmWave circulators suitable for use in NASA instrumentation.
Circulators are primarily used in transmit-receive systems such as point-to-point radio and radar. They allow a transmitter and receiver to share a common antenna while simultaneously isolating the transmitter and receiver from each
other. Thus, a high-power signal from a transmitter does not damage a sensitive receiver. The greater the isolation, the
better.
However, at the higher mmWave frequencies, the state-of-the-art Y-junction circulator is effective only within a very
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The new hybrid circulator gives
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since the data rate is directly propor-
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The hybrid circulators are quickly
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finding application. NASA’s Cloud

the development of a circulator with

Radar System group—based at the Jet

Another problem facing system

significantly higher bandwidth. This

Propulsion Laboratory (JPL) in Califor-

designers is that few vendors offer

effort is paying dividends as a new
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circulator technology has recently

weather radars.
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This new type of circulator, dubbed
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satellite communication systems
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However, the development of the
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In its partnership with NASA, Micro

push greater volumes of data through

ment also planned at frequencies

Harmonics plans to develop a full

systems operating in the upper re-

near 240 GHz and beyond. Y-junction

line of hybrid circulators operating
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circulators are not manufactured at

in every standard waveguide band
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These will not be custom solutions

tion of Fincastle, VA (www.MicroHar-

tor can easily reach the WR-2.8 band

but rather off-the-shelf components.

monics.com). Their initial prototypes

260-400 GHz and possibly beyond.

This is a case where science is driven
by hardware availability.

were designed to cover the 150-190
GHz band in WR-5 and were assem-

Many industries have a need for

bled and tested in early 2021. The

wideband circulators at other

Overcoming bandwidth limitations in

measured insertion loss was less than

mmWave frequencies: airport radar,

circulator performance

2.2 dB and the isolation was greater

telecommunications satellites, and

The Y-junction has been the dominant

than 20 dB across the entire 150-

high-speed point-to-point data links.

circulator technology for more than
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Defense applications include bio-

50 years. The Y-junction circulator

agent detection, battlefield radar,

comprises a magnetically biased fer-

For comparison, a state-of-the-art

and nighttime imaging. Commercial

rite core located at the convergence
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applications include 5G (and high-

of three waveguides. But the hybrid

GHz has a 20 dB bandwidth near 3

er) cellular technology, smart cities,

circulator achieves the circulator func-

GHz and a slightly higher insertion

connected vehicles, and other IoT

tion in an entirely different way which
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6

TEC Magazine • January 2022

Micro Harmonics’ patent-pending

design combines an orthomode transducer (OMT) with a
Faraday rotator. Both the OMT and Faraday rotator are
inherently broadband devices. When properly configured,
these components interact to create the circulator function over full rectangular waveguide bandwidths.
The final frontier
While opening up mmWave bands for terrestrial applications, hybrid circulators also possess characteristics that
qualify them for deep space. Improvements in amplifier
technology are allowing higher and higher transmit power
levels. But when high-power signals are used in a vacuum,
such as seen in space, the problem of “multipaction” can
arise.
Multipaction is a phenomenon where charged particles
are accelerated by high-power RF signals and strike a conducting surface with high kinetic energy. At low energies,
the charged particles are absorbed on the surface. But if
the energy is sufficient, additional charged particles are
liberated from the surface and an avalanche in the number of particles can occur. Multiple high energy impacts
can damage the conductor surfaces and can cause permanent damage to the system.
The designers at Micro Harmonics are using sophisticated
simulation tools to determine the power levels at which
multipaction may become an issue in the hybrid circulator.
To date, the simulations indicate that the multipaction
phenomenon may occur in the WR-5 hybrid circulator
at power levels exceeding 30 kW. This is far more power
than is currently available from sources in the WR-5 band
including high-power TWT amplifiers.
As industry obtains greater access to discrete components
like hybrid circulators that can perform in the higher
mmWave bands, design opportunities arise for microwave
applications approaching the Terahertz range. The sky is
becoming the limit.
For more information contact Micro Harmonics Corporation, www.MicroHarmonics.com
Ph:540.473.9983 or toll free in the US 833.473.9983, email:
Sales@mhc1.com.
www.MicroHarmonics.com
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Platinum Tools® Announces New Weatherproof RJ45
Coupler Housing; Debuts at 2022 ISC West
Now Available, the New Rugged Housing Protects Almost Any RJ45 Coupler From Dust
and Splashes; Dual Locking Lugs Keep the Housing Securely Closed While Dual Center
Mounting Points Allow the Housing to be Secured with Screws or Cable Ties
Platinum Tools® (www.platinumtools.com), the leader in solutions for the preparation, installation,
hand termination, and testing of wire and cable, is proud to announce the launch of the new weatherproof RJ45 coupler housing (p/n 744). Now available, Platinum Tools will debut the new coupler housing during ISC West 2022, held in Las Vegas, Nev. from March 23-25 at the Venetian Expo and Convention Center, booth #3037.
“Ideal for use on cable extensions when installing security cameras, our new rugged housing protects
almost any RJ45 coupler from dust and splashes,” said Sean Rothermel, Platinum Tools product manager. “Dual locking lugs keep the housing securely closed while dual center mounting points allow the
housing to be secured with screws or cable ties.”
Additional features include:
•

IP64 rated - sealed against dust and splashing water

•

Cat 5e/6/6A compatible with appropriate coupler

•

Full rubber liner and dual locking latches

•

Center mounting points to secure to a surface

Coupler not included. Please visit platinumtools.com for compatible CAT5e, CAT6, and CAT6A couplers.
For additional pricing and more information on Platinum Tools and its complete product line, please
visit www.platinumtools.com, call (800) 749-5783, or email info@platinumtools.com.
www.platinumtools.com
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NSI Industries Launches PowerGRP™ Cable Ties
High Quality Ties Designed to Secure Wire Bundles and Harness Components
Easily in Almost any Application; Available in a Range of Lengths and
Tensile Strengths, Featuring a Self-Locking Design for a Fast and Secure Hold

NSI Industries, LLC, a leading provider of electrical product
solutions for more than 45 years, is proud to announce the
launch of PowerGRP™ Cable Ties.

“Now available, PowerGRP™ Cable Ties is a new line of high
quality ties designed to secure wire bundles and harness
components easily in almost any application,” said David
DiDonato, Chief Commercial Officer, NSI Industries. “PowerGRP Cable Ties are available in a range of lengths and
tensile strengths, featuring a self-locking design for a fast
and secure hold, each and every time indoors or out.”

Additional PowerGRP™ Cable Ties features include:
•

Strong teeth lock in place

•

No slip tail aids grip

•

Smooth edges prevent damage to cables and creates a
clean, professional look

•

Curved tip for faster threading

•

Available in 8-inch and 11-inch

•

Available in natural and black

For more information on NSI Industries, please visit w
ww.nsiindustries.com.
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About NSI Industries, LLC
NSI Industries’ core philosophy is Making Connections. As a leading provider of electrical product solutions
across more than 25 categories, the company’s primary job for more than 45 years has been to fulfill the
needs of electrical distributors and contractors. With service top-of-mind and innovation at its core, we
connect distributors to products, services, and technologies by providing a fresh perspective and caring
approach that drives smart solutions. Grounded in the principles of service and value, NSI Industries is focused on providing innovative, high-quality, comprehensive product solutions and above all, forging lasting
partnerships that lead to success.

NSI Industries has many well-respected brands, including Bridgeport Fittings®, Platinum Tools®, Polaris®, TORK®, WarriorWrap® Professional Tape, TERMINATOR™ Premium Wire Connectors, RHINO Safety™,
TechLogix Networx, and Duro Dyne. For additional information about NSI Industries, visit www.nsiindustries.com.

ww.nsiindustries.com

•

Big updates on
CASE, New Holland, JCB
& John Deere

The OHV Pro is our answer to folks needing a stand alone, full featured scan tool for working on Agricultural, Construction,
Mining and other Off-highway applications. Brands such as John Deere, Volvo, Caterpillar and CASE are covered. Perform
bi-directional controls on hydraulics and special functions, such as injector coding, DPF regens and VGT calibrations.

8” Android Tablet | IP65 Rated | Bluetooth Wireless | Easy Updates | Remote Technician
®

WWW.CANDOINTL.COM
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909/CANDO-11(226-3611)

Custom Insurance for the
Construction Industry
With XINSURANCE, You Get…
> All-In-One Approach
> Agent Friendly
> Limits up to $10MM
> Property & Casualty
> Professional Liability
> Commercial Auto Liability

Ask us
about our new
coverage option –
Communicable
Disease
Liability

To get your free
custom insurance
quote for the
construction industry,
visit www.xinsurance.com

(available in most states)

> Products Liability
> Exclusions/Gaps in
Current Coverage & More
XINSURANCE is powered by Evolution Insurance
Brokers, LC (“EIB”), an excess and surplus lines
insurance brokerage. XINSURANCE is a DBA of
EIB, which is domiciled in and has its principal
place of business in Sandy, Utah. This insurance product is offered by an unlicensed
surplus lines insurer. The NPN for EIB
is 5464658 and CA license number is
0H93938.

You can also contact
Logan Fitzgerald directly at
801.304.5562 or
loganf@xinsurance.com
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Stryker ST Series
Remote Control Spotlight

Hardwire Control Option
Wired Dash Mount

Wireless Remote Option
Operates up to 80’
from light

ST SERIES BY GOLIGHT
• Multiple Unit Selector Function
-2 units with 1 remote
• Home Position Function
• Fluorescent Remote Buttons

• New Wireless Technology Benefits
- Simultaneous Pan + Tilt
- Multiple users can operate lights in
close proximity without
interference

• Smart Programming Logic
- Quick and simple pairing

• Stainless Steel Mounting Brackets

• 5 Year Limited Warranty

• UV and Saltwater Resistant

GOLIGHT INC | 800.557.0098 | 308.278.3131 | golight.com

