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{ Trends }

U.S. military increasing emphasis on
cyber security and trusted computing

BY John Keller
EDITOR IN CHIEF

April saw a big uptick in U.S. military atten-
tion to cyber security and trusted computing,
as the U.S. Navy, Army, Air Force, and Defense
Advanced Research Projects Agency (DARPA)
launched projects or awarded contracts to safe-
guard mission-critical computer information from
prying eyes.

First came DARPA’s solicitation for the
Compartmentalization and Privilege Management
(CPM) project to safeguard the U.S. Department
of Defense’s vast collection of legacy software from
advanced computer hackers.

DARPA CPM seeks analysis tools, hardware,
and software to segment large legacy software pro-
grams automatically into compartments designed
to prevent initial penetrations from turning into
successful cyber-attacks, which typically involve
sequences that move from initial penetration, to
privilege escalation and lateral motion, and to a
full-scale cyber-attack.

An initial penetration secks to increase the
attacker’s privilege level, and then to move within
the compromised system. Ultimately, the attacker
uses unauthorized privileged access to locate and
steal sensitive information, or to disrupt nor-
mal operations.

Around the same time, the U.S. Defense
Logistics Agency Land and Maritime segment
at Aberdeen Proving Ground, Md., awarded con-
tracts to nine defense companies to help the U.S.
Army solve potential problems caused by rapid
modernization in command, control, computers,
communications, cyber, intelligence, surveillance
and reconnaissance (C5ISR) systems.

Each of the nine contractors will support
CSISR projects of the Army Communications
and Electronics Command (CECOM) at Aberdeen
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Proving Ground, Md., by heading-off problems
during rapid modernization.

The contractors are Amentum Services Inc.
in Germantown, Md.; Science Applications
International Corp. (SAIC) in Fairfield, N.J.;
Centuria Corp. in Reston, Va.; STS International
Inc. in Berkeley Springs, W.Va.; L3Harris
Communications Systems-West in Salt Lake
City; Micro USA Inc. in Poway, Calif.; Atlantic
Diving Supply Inc. in Virginia Beach, Va,;
Fairwinds Technologies LLC in Annapolis,
Md.; and Telecommunications Systems Inc. in
Annapolis, Md.

That same week the Air Force Research labo-
ratory at Wright-Patterson Air Force Base, Ohio,
issued a solicitation for the Radio Frequency
(RF) Electronic Warfare (EW) Focused
Laboratory Evaluations of Critical Technologies
(REFLECT) program to find new ways to iden-
tify and mitigate vulnerabilities to avionics from
cyber-attacks.

Finally, in April, DARPA announced the
Quantum Augmented Network (QUANET) project
to develop a hybrid quantum-classical communi-
cation network to enable quantum enhancements
to information security and covertness on today’s
classical military networks.

The QUANET program seeks to augment exist-
ing software infrastructure and network proto-
cols with quantum properties to mitigate some of
the attack vectors that are pervasive on classical
(non-quantum) networks.

The program will blend existing quantum
communications into networks operating today
in military and critical infrastructure. Quantum
information must co-exist with classical informa-

tion (quantum-classical interoperability).
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photocurrent can be monitored continuously
over a nano-ampere (nA) to milli-ampere (mA)
range on the Lab Buddy’s digital display or via
a custom GUI provided by Discovery. Addition-
ally, the GUI can be used to control different
functions of the DSC-R421 Lab Buddy.

DSC-R421 is available in a standalone Lab
Buddy, or as a line card in our Configurable
Lab Buddy platform.
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Companies will develop prototype shipboard

laser weapons able to detect and defeat targets like

unmanned vehicles, missiles, intelligence, and

reconnaissance systems.

Seven companies to design
high-energy solid-state
laser weapons for Navy
surface warships

BY John Keller

DAHLGREN, Va. — U.S. Navy surface warfare
experts are asking seven U.S. electro-optics
companies to design prototype solid-state
high-energy laser weapons for surface war-
ships under terms of a combined $75 mil-
lion contract announced Thursday.

Officials of the Naval Surface Warfare
Center Dahlgren Division in Dahlgren,
Va., is asking these seven companies for
the fabrication and delivery of prototypes
and equipment in support of solid-state
high-energy laser weapon systems.

The companies chosen to develop
laser weapons prototypes for surface
warships are:

* The Rolls-Royce North American

Technologies Inc. LibertyWorks

segment in Indianapolis;

*  General Atomics in San Diego;

¢ the Leidos Dynetics segment
in Huntsville, Ala.;
* II-VI Aerospace & Defense

in Murrieta, Calif.

* The Lockheed Martin Corp.

Aculight segment in Bothell, Wash.
¢ The nLIGHT Inc. Nutronics

segment in Longmont, Colo.; and
* NUBURU Inc. in Englewood, Colo.

These seven companies each will
receive at least $500, and will split as much
as $75 million, based on contract orders
over the next five years.

The companies will develop prototype
shipboard laser weapons able to detect
and defeat targets like unmanned vehi-
cles, missiles, intelligence and reconnais-
sance systems, rockets, artillery rounds,

and mortar shells.
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The system’s modular, scalable design
offers significant reductions in size, weight,
and power consumption to suit air, land,
and sea-based platforms.

These laser weapons prototypes are
expected to offer output power of between
100 and 300 kilowatts, lightweight efficient
thermal management, short dwell times,
rapid retargeting, and long target ranges.

On these contracts, the seven com-
panies will do the work in Indianapolis;
San Diego; Huntsville, Ala.; Murrieta,
Calif.; Bothell, Wash.; Longmont and
Englewood, Colo.,and should be finished
by March 2028.

For more information contact the Naval Surface War-
fare Center Dahlgren Division online at www.navsea.
navy.mil/Home/Warfare-Centers/NSWC-Dahlgren.

WWW.MILITARYAEROSPACE.COM
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WRIGHT-PATTERSON AFB, Ohio — U.S. military researchers needed
a company to develop a large-scale efficient correlator able to
operate at high dynamic range for new generations of pas-
sive sensing, real-time synthetic aperture radar imaging, and
jam-resistant communications. They found their solution from
Epirus Inc. in Torrance, Calif.

Officials of the U.S. Air Force Research Laboratory at
Wiright-Patterson Air Force Base, Ohio, have announced a $5.4
million contract to Epirus for the Massive Cross-Correlation
(MAX) project.

The MAX program seeks to capitalize on the advantages of

signal processing that uses analog processing, hyperdimensional

computing, or hybrid approaches.

SPECTRAL PURIFICATION -

SOLUTIONS

INTERFERENCE MITIGATION -

A The MAX program will capitalize on analog processing,
hyperdimensional computing, or hybrid signal processing
approaches for real-time synthetic aperture radar imaging and
jam-resistant communications.

MAX seeks to achieve at least a 100 times improvement in
power efficiency and information processing density compared
to state-of-the-art digital signal processing systems. The Air
Force research lab awarded the contract to Epirus on behalf of
the U.S. Defense Advanced Research Projects Agency (DARPA)
in Arlington, Va.

The mathematical function of correlation lies at the heart

of virtually all digital signal processing systems, using several
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computationally expensive digital fast Fourier transforms to
move between the time and frequency domains to compare sig-
nals for similarity, researchers explain.

In addition, real-world impairments and background noise
in the environment requires a correlator to use power-hungry
digital signal processing to produce additional processing gain
for high dynamic range operation, which is necessary to sense
weak signals below the noise floor.

The resulting correlation computation, researchers say, scales
exponentially in power. Therefore, today’s systems require racks
of graphics processing units (GPUs) and field-programmable
gate arrays (FPGAs) to perform correlation over a relatively
small frequency range with low bandwidth. This power scaling
relationship is what prevents operation at high frequencies, large
bandwidths, and high dynamic range simultaneously.

The Massive Cross Correlation (MAX) program seeks to achieve
a disruptive leap forward for correlation in advanced CMOS nodes
to fulfill the long unrealized potential of analog computation in
future U.S. military sensing, imaging, and communications systems.

Epirus researchers will attempt to achieve 100 tera-operations

per Watt power efficiency at 72 decibels hardware dynamic range,

120 decibels of total system dynamic range, sample rate of 5
gigasamples per second; and power consumption of 10 Watts
— all in a size of 1.7 by 1.7 by 0.25 inches.

The company has a goal of demonstrating an analog cor-
relator implemented in 22-nanometer CMOS, with 100x per-
formance/power improvements compared to a state-of-the-art
digital FPGA implemented in 14-nanometer CMOS.

The four-year MAX program will have an 18-month first
phase to demonstrate efficient scalable analog circuits with a
correlation efficiency of at least 500 tera-operations per Watt
at 48 decibels of hardware dynamic range; a 15-month sec-
ond phase to demonstrate a small-scale analog correlator with
better than 100 tera-operations per Watt at 72 decibels; and
a 15-month third phase to demonstrate a large-scale analog
correlator with 100 tera-operations per Watt efficiency, 72
decibels hardware dynamic range, and 48 decibels signal pro-
cessing gain in a 10-Watt form factor with 5 gigasamples per
second throughput.

For more information contact Epirus online at www.epirusinc.com, DARPA at

www.darpa.mil, or the Air Force Research Laboratory at www.afrl.af.mil.
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Collins Aerospace seeks collaborations with

small and medium ‘deep tech’ businesses

Collins Aerospace is launching a program to foster technology
innovation with deep tech small-to medium-sized enterprises.
The Collins Powered by Collins Initiative seeks to facilitate

collaboration between Collins Aerospace parent Raytheon

Technologies Corp. and small-to medium-sized firms focused

on deep technology, which typically refers to start-ups with
their eyes on big breakthroughs, with the Collins initiative
focused on new products and services for aerospace. For its
inaugural call, the Powered by Collins Initiative has pub-
lished four Collaboration Opportunities focused on tech-
nologies critical to the future of aerospace: Extravehicular
Space Mobility, High-Performance Batteries, Autonomy for
Small UAS, and Composites Recycling. Any company with
at least three full-time employees is eligible to apply. After
reviewing all submissions, Collins will select a set of respon-
dents to participate in funded, rapid development demon-
stration programs. For more information on the Powered
by Collins Initiative, please visit https://programs.t-hub.co/

powered-by-collins-initiative/.

FAA issues industrywide call to action

following runway close calls

The U.S. Federal Aviation Administration (FAA) told airlines
to step-up vigilance at airports after close calls on or near run-
ways. Six serious runway incursions have occurred since January
2023, including an incident at John F. Kennedy International
Airport in New York involving a taxiing aircraft narrowly avoid-
ing a departing aircraft and a landing aircraft coming within 100
feet of a departing aircraft at Austin-Bergstrom International
Airport in Texas,” the FAA has warned. To reduce the number of
such close calls, the FAA recommends ensuring pilots and flight
attendants have the same understanding of what sterile flight
deck means and the risks associated with extraneous communi-
cations; emphasizing the importance of awareness of the aircraft
in relation to taxiways, runways, and other aircraft; encouraging
personnel to identify and report existing and emerging safety
issues through voluntary reporting programs; reinforcing adher-
ence to published processes and procedures, including checklists,
Air Traffic Control instructions, and internal company proce-
dures; and ensuring safety management systems are accounting

for the high rate of change and churn in industry.
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Directed-energy weapons include systems that use high energy lasers that emit
photons, and high-power microwaves that release radio frequency wav

BY Jim Romeo

irected—energy weapons are electromagnetic systems

that convert chemical or electrical energy to radiated

energy. They are focused on target and on physical dam-
age that degrades, neutralizes, defeats, or destroys an adversarial
capability. Directed-energy weapons include systems that use
high-energy lasers that emit photons, and high-power micro-
waves that release high-power radio frequency waves.

High-power microwave weapons create beams of electromag-
netic energy over a broad spectrum of radio and microwave fre-
quencies intended to couple and interact with electronics located
at a target and then causing damage or temporary disruption.

“There’s no direct definition for what’s the difference between
a high-power microwave directed-energy weapon and a radar, but
we've tempted to basically have a dividing point of that,”says John
Tatum in a webinar, sponsored by the Defense Systems Information
Analysis Center in 2019. If a source has a peak effective radiated
power of greater than 100 megawatts or radiated energy of greater
than one joule per second, it typically will fall into the area of
high-power microwave sources.”

As Tatum explains, the range of frequencies of these radia-
tion sources can vary significantly on the electromagnetic spec-
trum of high frequency to very high frequency to ultra-high
frequency to microwaves to millimeter waves.

“The most important thing to remember about high-power

microwave and directed-energy weapons is that they can attack

12 Military+Aerospace Electronics May 2023

targets with and without intentional antennas and receivers,”
Tatum explains. “That’s unlike traditional electronic warfare
jammers. They also can produce persistent effects that last much
longer than the time the team is on the target. As a result, they
can produce temporary electronic upset or significant energy
damage. As a result of this, we have an unconventional elec-

tronic attack.

Ongoing development
Prototype development for directed-energy weaponS has been
ongoing in the U.S. Air Force, Army, and Navy. The Office of the
Secretary of Defense (OSD) continues to seek program money
to expand and continue development of these weapons systems.
The Air Force Research Laboratory Directed-Energy
Directorate at Kirtland Air Force Base, N.M., has been work-
ing on two non-lethal high-power electromagnetic weapons —
the Active Denial System (ADS) and the Counter-electronics
High Powered Microwave Advanced Missile Project (CHAMP).
ADS is a low average power microwave system designed to
penetrate the skin to a depth of 1/64 of an inch — about the
thickness of three sheets of paper. It has been compared to feeling
the blast of heat that comes from opening a hot oven; extensive
testing has shown it to have no damaging effect on human skin
or organs. Used against ground forces or armed mobs, it would

force them to disburse and retreat.

WWW.MILITARYAEROSPACE.COM
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CHAMP uses high-peak-power microwaves lasting less
than half the time it takes to blink — too brief to harm human
beings but more than enough to disable or destroy electronic
circuitry. A CHAMP system mounted in a UAV could fly over
an enemy-held city and surgically destroy enemy command, con-
trol and communications systems — even hitting one building,
skipping the next, then hitting a second — without damaging
any critical civilian systems or harming anyone in the target area.
Damage to enemy capabilities would be at least as great as a direct
strike with a bomb, but with no structural or collateral damage.

Air Force Research Laboratory-Kirtland demonstrated a
mobile tactical high-power microwave operational responder
(THOR), with an aggressive agenda to reach warfighters soon.
The intent of THOR is to be up and running in three hours by
two people. It’s designed to take down several enemy unmanned
aerial vehicles (UAVs) simultaneously with rotational antenna
control to provide 360-degree coverage, with the firing mecha-
nism and overall systems control, coming from a laptop computer.

Since 2019 the Army Space and Missile Defense Command
at Redstone Arsenal, Ala., set out to develop four 50-kilowatt
Multi-Mission High Energy Laser (MMbhigh-energy laser)
Stryker-mounted weapons. Those would be 10 times more
powerful than an artillery system soldier have been testing in
Germany since 2018. Part of the Army’s Maneuver-Short Range
Air Defense (M-SHORAD), MMhigh-energy laser would protect

WWW.MILITARYAEROSPACE.COM

Air Force Research Directed-energy weapons
include systems that use high
energy lasers (HEL) that emit
photons, and high-power

microwaves (HPM) that

Laboratory-Kirtland
demonstrated a tactical high
power microwave operational
responder (THOR), with an
aggressive agenda to reach
warfighters soon.

release radio
frequency waves.

mobile Brigade Combat Teams from unmanned aerial systems,

rotary-wing aircraft and rockets, artillery and mortar (RAM).

Vehicle-mounted laser weapons

The Army is also developing a 100-kilowatt-class High Energy
Tactical Vehicle Demonstrator (high-energy laser-T'VD) pro-
totype laser system for Medium Tactical Vehicles. The Army’s
work will serve as a research component for other directed energy
weapons across the military services.

Navy leaders have launched prototypes for some of its Navy
Laser Family of Systems (NLFoS) weapon systems which include
Solid State Laser-Technology Maturation (SSL-TM) system for
amphibious ships and the Optical Dazzling Interdictor-Navy
(ODIN) for destroyers. High Energy Laser and Integrated
Optical-dazzler and Surveillance (high-energy laserIOS) sys-
tem, a 60-kilowatt weapon developed by Lockheed Martin, was
test launched on an Arleigh Burke-class destroyer (USS Preble
DDG 88) in August of 2022.

Aboard the guided missile destroyer USS Preble (DDG 88),
this high-energy laser uses an integrated optical dazzler and sur-
veillance unit (high-energy laserlOS). It is a 60-plus kilowatt
laser and is designated Increment 1 of the Surface Navy Laser
Weapon System (SNLWS) program.

Lockheed Martin referred to the high-energy laserIOS as an

“endless magazine that never runs out of bullets.”It’s able to destroy
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surface and airborne threats and dazzle or blind optical sensors aboard
hostile ships and aircraft, and optical seekers of anti-ship missiles.

According to a September 13,2022, report “Department of
Defense Directed Energy Weapons: Background and Issues
for Congress,” prepared by the Congressional Research Service
summarized budget allocations, the OSD is prepared to allo-
cate generous program funding outlays to develop these weap-

ons systems. The report states:

“In FY2023, OSD requested $16 million for High Energy
Laser Research Initiatives, including basic research and edu-
cational grants, and $49 million for High Energy Laser
Development, which funds applied research. 19 OSD addi-
tionally requested $111 million in FY2023 for High Energy
Laser Advanced Development, which is focused on ‘scaling the
output power of DE systems to reach operationally effective
power levels applicable to broad mission areas across the DOD.”

Also in the report, OSD also
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requested $11 million in FY2023 to con-
tinue ongoing assessments of directed
energy weapons, including assessments
of the weapons’ effects, effectiveness,
and limitations. In addition, DARPA’s
Waveform Agile Radiofrequency
Directed Energy (WARDEN) program

-55"Cto « .
seeks to “extend the range and lethality of

+105 °C
high-power microwave weapons ... [for]

counter-unmanned aerial systems, vehi-
cle and vessel disruption, electronic strike,

and guided missile defense.”

Strategic focus on directed-
energy weapons
“One of the most crucial strategic needs
in today’s cutting-edge RF and micro-
wave weaponry is test, design, and mea-
surement.”says John S Hansen, aerospace
& defense strategic planning for Keysight
Technologies in Santa Rosa, Calif.
Keysight’s core focus is design, test and
measurement of electric and electronic
systems. Keysight’s instrumentation and
modeling software tools are used in the
development and calibration of such high
energy systems, but not the operation.
“These types of higher energy weapon
systems require a very tight matching of
system elements to ensure maximum power
is coupled to the antenna, which addi-
tionally requires rigorous calibration and

maintenance processes. It is very import-

\"/) 4

ant to design, test, and measure electric and
electronic systems with the most advanced
instrumentation and modeling software
tools in the development and calibration

stage of such energy systems. For example,
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Electronic Design Automation (EDA) software design tools can
be applied or adapted to facilitate the modeling and development
process of amplifiers and antennas including beam shape and steer-
ing. Test instruments can be used to investigate such things as the
temporal characteristics of pulses or other waveform properties
at a low power level,” says John S Hansen, Acrospace & Defense
Strategic Planning for Keysight Technologies.

James Marceau is a managing director with Alvarez & Marsal’s
private equity performance improvement group. He has been a
trusted expert at the highest levels of the U.S. Department of Defense
(DoD) and all branches of the military, Homeland Security and
foreign governments where advises acrospace and defense (A&D)
OEM.s, prime contractors and others in the defense industrial base.

Marceau emphasizes that the development of electromag-
netic and high-energy RF and microwave weapons is a signifi-
cant field of research for the aerospace and defense industry, and
militaries are showing substantial interest in this field globally.

“Directed-energy weapons have been deployed primarily as a
force multiplier, able to damage physical targets with greater pre-

cision and accuracy, resulting in a competitive advantage over tra-

ditional weapons. Especially given the current heightened global

threat landscape in Europe and Asia, militaries are seeking any
potential advantages,” he says. “There have also been increased
efforts to develop Air Defense suppression systems that use airborne

lasers to disrupt or disable an opponent’s own defensive weapons.”

Defensive laser weapons

Marceau says that growth in this market is driven by investment
from branches of the Air Force, other Defense agencies, and
the private sector companies who are eager to test the strength
and effectiveness of directed-energy weapons. “Examples of
current and prior developments include High Energy Laser
(high-energy laser) weapons against Unmanned Aerial Vehicles
(UAVs) and Infrared-based Passive Airborne Warning systems.
In general, there is an emphasis on miniaturization and adapt-
ability of Electronic Warfare (EW) systems so they can be more
easily integrated into airborne platforms. Non-offensive appli-
cations of the electromagnetic, RF, and high-power microwave
(high-power microwave) technology, such as Terrestrial Radios,
have been in use for decades, while Situational Awareness capa-
bilities involving Light Detection and Ranging (LIDAR) and
Signals Intelligence (SIGINT) are constantly being developed.”
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A\ High Energy Laser and Integrated Optical-dazzler and
Surveillance (HELIOS) system, a 60-kilowatt weapon developed
by Lockheed Martin, was test launched on the destroyer USS
Preble in August 2022.

Dr. David Stoudt is a senior executive advisor at Booz Allen
Hamilton in Maryland. Stoudt provides leadership and guidance
on the science and business of advancing directed energy capa-
bilities for American warfighters. He previously spent 32 years

serving in the Department of Navy, 12 of them as the Navy’s first
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distinguished engineer for directed energy, an executive position
and helped lead the establishment of world-class directed energy
programs and facilities at the Naval Surface Warfare Center in
Dahlgren, Virginia (NSWCDD).

“A key trend right now is the imperative to reduce size, weight,
power, and cooling (SWaP-C) requirements in order to make
these weapons viable for operational deployment,” says Stoudt.
“There is an ongoing challenge of directed energy weapon sys-
tems being too heavy, too large, too under-powered, and too
expensive for widespread deployment.

In the modern battlespace, we must balance the need for
power with the need for mobility. Now, with the development
of fiber lasers, electromagnetic and high-energy weapons can
take a more meaningful role in the DOD arsenal. By using
modular open-system architectures and optimizing SWaP-C,
military and operational utility is enhanced to bring directed
energy where it previously couldn’t be integrated into warf-
ighting platforms.”

Stoudt emphasizes that direct energy systems are developed
with a definite intent to play a role in defeating unmanned aerial

systems. “The primary use case and key differentiator right now
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is using directed energy systems to defeat Unmanned Aerial
Systems (UAS),” he says. “Epirus? next-generation family of
Leonidas systems utilize solid-state software-defined high-power
microwave to achieve significant counter-electronics effects
against UAS targets. Leonidas utilizes software-defined Active
Electronically Scanned Array (AESA) with Al-enabled power
management schemes to drive dozens of solid-state repetitively

pulsed GaN tunable narrowband power amplifiers. This allows

tor a rapidly tailorable narrowband waveform to enhance effec-
tiveness. The SPEAR (Specialized Portable Electromagnetic
Attack Radiator) system is an ultra-wideband, portable, com-
pact, and high-power electromagnetic source that can also be
used against individual and swarm drone threats. Due to its por-
table size, low weight, low power requirements, and efficiency,
SPEAR provides Counter small Unmanned Aircraft System
(C-sUAS) capabilities to ground vehicles, fixed platforms, and
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field troops. The SPEAR application
contributes critical niche advantages
to a layered defense approach, which
is foundational to achieving overmatch
and defeating threats. It’s important to
note that directed energy is a uniquely
versatile technology family, with sev-
eral subsets that can be tailored to dif-

ferent applications.”

Electromagnetic weapons
Electromagnetic and high-energy RF
and microwave weapons are crucial in
how they both serve to improve warfare
capabilities and new innovation. The use
of electromagnetic pulses is a significant
capability that stands to be a notable dif-
ferentiation in this technology and the
future of this class of weaponry.

“The ability to control and direct
high-power microwave weapons is what
makes them so effective and valuable to
the development of warfare capabilities,”
note Robert Marceau. “Electromagnetic
pulses (EPM) can disable electronics
within a large radius, and when these
energy bursts are concentrated, they
can overwhelm all computers, net-
works, and sensors, without harm-
ing human life. In warfare situations
where low-collateral-damage combat
is required, such as densely populated
urban areas, these weapons are highly
effective. A largely ignored but import-
ant benefit of directed-energy weapons is
the anticipated lower costs. By decreas-
ing the need for ammunition-based
weapon systems, costs related to main-

tenance, disarming, and disposing of
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CHAMP uses high-peak power microwaves lasting less than
half the time it takes to blink - too brief to harm human heings
but more than enough to disable or destroy electronic circuitry.

ammunition can be reallocated. Leveraging this opportunity
will only further increase innovation capabilities surrounding
directed-energy weapons.”

Dr. Stoudt points out that the number of potential applications
for DE systems is growing every day, which is largely explained
by the versatility of the technology behind the weaponry.

“This is due to the flexibility of the DE spectrum, but also

the reality that kinetic solutions are either not sufficient or

cost-effective to bring to bear against a wide range of threats
and in a number of operational scenarios,” explains Stoudt. “The
convergence of the operational need to combat these threats with
the rapidly increasing maturity of directed energy technology is
greatly increasing the demand for fieldable weapon systems. The
country that develops and fields this technology at scale first will
have a distinct advantage over their adversaries.”

There are numerous examples that illustrate the value of how
directed energy weapons can have great utility.

Stoudt says that the ongoing Ukraine-Russia war is an exam-
ple of the future of warfare in which urban combat among large
civilian populations and the use of unmanned aerial vehicles
is the norm.

“Whether you call them electromagnetic, high-power RE,
or high-powered microwave (high-power microwave) weapons,
they can be used to neutralize enemy capabilities and combat-
ants nonlethally and, in many cases, avoid material damage or
civilian casualties,” explains Stoudt. “Beyond this, the systems
offer a wide-range of benefits including deep magazine capacity,
a more simplified resupply logistics strategy, low cost per shot,

speed-of-light engagement, and extreme accuracy.”
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Non-lethal weapons
Stoudt adds that there are a number of examples of this type of
weapon on the market, including the Epirus’family of Leonidas

systems, and the SPEAR which utilizes high-power radio fre-

quency to achieve counter-electronics effects against UAS targets.
“Additionally, THOR (Tactical High-Power Operational

Responder) is a very high peak power counter-swarm electromag-

netic weapon developed by the Air Force Research Laboratory
that is used to disable aerial drones, especially drone swarms,”
says Stoudt. “Looking ahead, we will continue to see the develop-
ment of high-power radio frequency systems that bring the new-
est technology to bear against the growing threat of unmanned
aerial vehicles, as well as other adversary capabilities.
“directed-energy weapons are likely going to reach sophistica-
tion and full maturity within the next ten years, so the develop-
ment of electromagnetic and high-energy RF weapons is expected
to continue,” says James Marceau. “Increasing air threats, such
as hypersonic missiles, create another need for directed-energy
weapons as a potential deterrence method, and I expect this to
be explored further in the coming years. Lastly, the Aerospace

& Defense industry is not immune to rapid advancements in

POWER

Directed-energy weapons are electromagnetic systems that
convert chemical or electrical energy to radiated energy. They
are focused on target and on physical damage that degrades,
neutralizes, defeats, or destroys an adversarial capability.

artificial intelligence (AI). We may see electromagnetic weap-
onry integrated with Al and autonomous systems to increase
effectiveness. This could provide opportunities for new players
to contribute their expertise outside of the traditional OEMs
and mid-tier suppliers. However, directed-energy weapons still
face several obstacles that will need to be investigated: high

levels of power supply are needed, they must be durable and
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accurate in rough weather conditions, and High Energy Laser
(high-energy laser) systems need cooling solutions to maintain
constant temperatures.”

Marceau says that his Aerospace, Defense, Aviation and Space
team at Alvarez & Marsal regularly helps our corporate and pri-
vate equity clients identify R&D and go-to-market opportunities
and strategies for emerging technologies, such as directed-energy
weapons. “This technology is critical for national security, and
the evolving global threat landscape has increased demand and
public and private investment in companies focusing in this area,”
he says. “As these capabilities mature and advance in technol-
ogy readiness level (TRL) and into production, manufacturers
of these weapons and suppliers will likely need to navigate high
demand signals, supply chain disruption and raw material avail-
ability, inflation cost increases, operational issues during scale-up,

and competition for top technical talent.”

The future of directed-energy technology
The importance and visibility of directed energy weapons is at
the forefront of how many of the services are approaching fur-

ther development of directed energy technology.

Epirus is developing solid-state, software-defined directed
energy systems that enable unprecedented counter-electronics
effects and power management solutions to optimize power
efficiency in defense and commercial applications.

The U.S. Navy, for example, is reorganizing its key warfare
center that develops many related programs and prototypes
of this weapons category. Recently, Naval Surface Warfare
Center Dahlgren Division (NSWCDD) reorganized part

HI-6300
MIL-STD-1553/MIL-STD-1760 IP Core

e Software compatible with Holt’s hardware
products HI-6130 and MAMBA™
¢ No external IP dongle necessary

— HI-1587 transceiver has integrated
IP security module

— Supports 1.8V, 2.5V and 3.3V digital I/0

e API software library supporting Linux,
VxWorks and bare metal

- DO-254 Design Assurance Level A
- Compliant options
— Certification documentation provided

- For further information on these and other Holt products contact:

OLT:

INTEGRATED CIRCUITS

Tel: (949) 859-8800
Email: sales@holtic.com
Web: www.holtic.com

AS9100D: 2016 Registered



http://www.holtic.com/AD2023MayA-MilAeroDigital-6300.html
mailto:sales@holtic.com
http://www.holtic.com

of their workforce to include the Integrated Engagement
Systems Department, leadership looked at the two differ-
ent directed energy weapons categories of high-energy laser
and high-power microwave (high-power microwave) weapon
systems. These areas historically maintained in a single divi-
sion. They have reorganized and split them into respective
divisions, recognizing the need for continued growth and
development in both areas that have similar technical roots.
They acknowledge that the impetus behind the warfare cen-
ters reorganization is in response to a growing demand from
the operational community for novel DE weapon systems
resulted in a corresponding growth in NSWCDD’s techni-
cal capability in this area.

At The Air Force Research Laboratory (AFRL) recently
opened a new High-Power Electromagnetic Effects and
Modeling Facility at Kirtland AFB. The new $6 million facil-
ity supports high-powered radio frequency weapons systems
and contains a dedicated forensic lab for studying a range of
HPEM targets after engagement. The new facility will allow for
greater collaboration as the Air Force is set to advance directed

energy technologies.

SPECIAL REPORT

Other agencies are also expanding their research and pro-
grams as well. There seems to be strong consensus and wide-
spread support in Congressional committee for programmatic
tunding for the past couple of years now, and this will likely last
long into the future.

The House Armed Services Committee in their “Future of
Defense Task Force 2020” identified direct energy weapons as
emergent technologies in defense that Congress must be aware
and vigilant. This may have set the stage for the opportunity
to further develop directed energy weapons technology in the
years ahead.

In their report they justifiably listed, along with many tech-
nologies, directed energy weapons, giving good reason to believe
that funding and support for research and development of
directed-energy weapons is robust. The gravitas of this weap-
onry is characterized in the report’s prologue to the listing of
concerning technologies, indicating it is a priority:

“A sophisticated array of new weaponry [directed energy
weapons] is changing the nature of conflict, and, while most of
the technologies will require substantial funding and develop-

ment by state actors.”
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Il TECHNOLOGY FOCUS

Where 56 communications
is heading for military
and government tech

5G is opening new applications in communications and networking, cooperating and swarming
unmanned vehicles, and situational awareness, yet technical challenges still must be overcome.

BY Jamie Whitney

he considerable U.S. investment in military technol-
ogy and advancements often have been a boon for civil
electronics companies. The T-shirt you may be wearing
in the Jeep you're driving listening to your satellite navigation

system directing you to camp site where you liberally apply bug

spray all have their roots in solving military problems.

While developing breakthroughs of their own, the U.S.
Department of Defense (DOD) also is leaning heavily on civil-
ian advancements, and perhaps none more to a transformative

degree than radio frequency (RF) and microwave technology,

thanks to 5G networking capabilities.

The U.S. Navy is capitalizing on 5G capabilities to automate
and digitize naval supply chain operations to increase supply

chain efficiency by leveraging the latest automation

technologies such as Autonomous Mobhile Robots and real-time

asset visibility.
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“Historically, military technology advancements have driven
civil applications; however, with 5G it is the opposite,” says Dave
Slack, director of engineering at Times Microwave in Wallingford,
Conn. “The growing use of 5G technology in civil applications
is driving the military advancements. It started with the civil
applications in the information technology side and now mili-
tary applications are looking for LTE feeds for anything from
GPS to autonomous vehicles.”

As 5G technology matures, more of the RF spectrum is
being used, which enables advances made possible by newer
millimeter-wave bands. Baljit Chandhoke, a product manager
for Microchip Technology Inc. in Chandler, Ariz., says that
cellular networks are able to bring high-speed connectivity to
the battlefield, while minimizing vulnerabilities like electronic
warfare (EW) jamming.

“New generations of millimeter-wave 5G communications
solutions, by virtue of their speed, ultra-wide bandwidth, and
low latency for broadband communication, is substantially
increasing how much information can be shared in support of
real-time decision-making and other military applications,”says
Microchip’s Chandhoke. “5G systems operating in lower fre-
quency bands [sub 6 GHz] have been vulnerable to high-power
jamming signals, but 5G millimeter-wave [24 GHz and above]
systems are bringing 5G networking to both on-battlefield and
oft-battlefield applications with the millimeter wave band that
is not as vulnerable to high-power jamming signals. Examples
include battlefield sensor networks for command-and-control
data gathering, and augmented reality displays that enhance sit-

uational awareness for pilots and infantry soldiers. 5G will also
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enable virtual reality solutions for remote vehicle operation in air,
land, and sea missions. Off the battlefield, 5G will be enable a vari-
ety of smart-warehouse, telemedicine, and troop-transportation
applications.”

Christopher White, director of wireless applications
and systems at Tektronix in Beaverton, Ore., says that with
millimeter-wave operations accelerating technological progress,
there’s a concerted effort to build the needed infrastructure to
support it while also designing a desirable user experience, which
he says is the true measure of ‘quality of service’ (Qos).

“The ability to flexibly allocate a service-driven link speed
is key,” White says. “Infrastructure companies that are carefully
planning their network infrastructure to map to this model help

to move the needle here.”

Industry investments

Initial large investments in millimeter-wave have continued

boosting this technology. “The focus on millimeter-wave tech-  Orca Systems in San Diego is releasing a integrated ASIC that
nology early on drove a massive amount of R&D [research and ~ improves system performance and reduces power consumption.
development] spending on higher frequency component and  The ORC5000 ASIC is designed for use in low-Earth orbit (LEO)
system architectures, materials, and processes. This benefits the 10T satellite payload and terrestrial loT gateway designs.
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economics of higher-frequency systems in the defense sector as
well, and ultimately reinforces the commercial millimeter-wave
business case, hopefully spurring more investment into deploy-
ment of new infrastructure.”

5G is putting actional intelligence into the hands of com-
manders and warfighters faster than ever, points out Odile Ronat,
director of product marketing, aerospace and defense, at SiTime

Corp. in Santa Clara, Calif.

“Every second counts in defense: getting seamless, ultra-fast,
secure connectivity to get a real-time picture of the dynamic
environment on land, air, sea, even in environmentally stressful
conditions, is a basic requirement, Ronat says. “5G enhanced con-
nectivity will enable the military to deliver decisive action even
faster and it will allow for the development of new capabilities
that could transform the U.S. Defense operations and services.”

Piyush Sevalia, executive vice president of marketing at SiTime

concurred with his colleague regarding

=
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with OpenVPX
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From development to deployment, we've got you covered. Our
backplanes, chassis management and platforms are aligned to
the latest SOSA™ standard and support the U S. Army’s CMOSS
initiatives. Accelerate your development time with an Elma chassis

configured with plug-in card solutions from our partner ecosystem.

Performance you can count on

Elma Electronic Inc.

speed, and notes that 5G systems are also
helping to achieve DOD initiatives.

“5G is vital to realizing the U.S. DOD
Joint All Domain Command and Control
(JADC2) program’s objective because it is
the first wireless end-to-end solution that
considers the whole communication supply
chain from end-devices to cloud comput-
ing. JADC2 unites applications and sensors
from all military services into one network
to share information for faster responses,
more efficient communication, and cost sav-
ings. JADC2 is a major military initiative.”

In addition to faster communications
and dissemination of intelligence, 5G
speeds also are enabling machine auton-
omy, says Times Microwave’s Slack.

“There are a number of trends we're seeing
tor RE/microwave in the military-aerospace
sector,” Slack says. “One of the big ones is
5G for equipment that operates autono-
mously. The speed and low latency of 5G are
a huge advantage for the military. They want
to communicate and control without wires
for instantaneous situational awareness. 5G
also provides greater security and provides

a replacement for dependency on radio.”

Commercial concerns
While 5G capabilities are driving the speed
and efficacy of battlefield intelligence
dissemination, the spectrum in which it
operates is creating headaches for com-
mercial aerospace.

The Federal Aviation Administration
elma.com (FAA) has been grappling with how to

ensure the safety of commercial aircraft
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with 5G towers near large airports.
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Specifically, the FAA has cited potential interference from 5G
towers affecting radio altimeters on board passenger aircraft. The
altimeters operate in the C-band, like 5G signals. While there
isn't overlap on frequencies, the FAA worries that the altimeters
won't be able to filter out the cellular traffic.

In November 2022, the FAA reported approximately 80
instances where they believe 5G signals interfered with com-
mercial aircraft avionics.

“The FAA has received several hundred reports of possible
5G interference and, as of mid-September, we have been unable
to rule out 5G in approximately 80 cases,” the FAA told the pub-
lication Flight Global in November. “None of these resulted in
safety-related effects, and none affected a direct aircraft control
input such as auto throttle or speed brakes/spoilers.”

According to Vox, nearly 90 million 5G devices have been
shipped in the U.S. The C-band frequency used by 5G operates
between 3.7 and 3.98 GHz.

Reuters obtained a letter dated 21 Oct. 2022 in which acting
FAA Administrator Billy Nolen cited industry data established
“aviation safety would be compromised if the U.S. government
does not codify certain additional operating limits in the 5G
C-Band environment.”

The concerns stem from 5G affecting aircraft altimeters
which could prove disastrous if a pilot needed to land with-
out a visual approach. Nolan’s letter noted that if the Federal
Communications Commission mitigates the risk to altimeters,
the “FAA would be forced to take immediate steps to ensure
the safety of the traveling public, raising the likelihood of flight

disruptions across the United States.”

Tektronix has released multi-channel RF measurements, including
pulse analysis for its 5 and 6 series mixed-signal oscilloscopes.
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MicROCHIR:

Microchip Technology’s Ku Ka band GaN on SiC MMIC power
amplifiers includes ICP2840, which generates 9 Watts of
continuous wave output power in the Ka band from 27.5 to 31
GHz for uplink.

While the interference issue is causing a lot of headaches in
the commercial aerospace sector, Textronix’s White says that
there may be a positive outcome as industry adopts more under-
standing in managing the RF spectrum.

“5G deployments in the sub-6 GHz range have exposed some
interoperability challenges that exist with the current allocated
spectrum, like proximity to frequencies used by avionic radio
altimeters,” White says. “Active deployment of 5G networking
forces conversations about more efficient spectrum manage-
ment and allocation procedures across industries and use cases,
which is a good thing.”

Companies like FreeFlight Systems in Irving, Texas, and
Marlborough, Massachusetts’ API'Tech have released filtration
products or 5G-tolerant altimeter upgrades, the FAA is tak-
ing a cautious approach regarding cellular networks that may
affect avionics.

“The U.S. airspace is the most complex in the world, and
the FAA holds ourselves and our aviation sector to the highest
safety standards,” the agency wrote in a notice regarding 5G
concerns. “Deployments of 5G technology in other countries
often involve different conditions than those proposed for the
U.S., including lower power levels; antennas adjusted to reduce
potential interference to flights; different placement of antennas
relative to airfields; and frequencies with a different proximity

to frequencies used by aviation equipment.”

Beyond 5G

Of course, the military and aerospace technology industry is
delivering more than 5G when it comes to RF and microwave
solutions. Private companies and nations across the globe are
launching satellites for myriad purposes, including military and

civilian communications.
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“In the aerospace and &

defense sector, some of the

biggest growth opportuni-

ties are in satellite communi-
cations, as well as emerging 5G
communications solutions for both

on-battlefield and off-battlefield appli-
cations,” says Microchip’s Chandhoke.

Private-sector companies to launch thou-

sands of low-Earth-orbit (LEO) satellites

that are circling the earth and delivering
broadband internet access, navigation, mar-
itime surveillance, remote sensing and other ser-
vices. These RF applications consistently seek SWaP-C

or Size, Weight, Power, and Cost benefits. Large dish antennas
being replaced with phased array antennas for satellite commu-
nication that require smaller size components for integration as
well as lower weight components to have more payload for the
satellite. High HF Power, which is linear with high P1dB and
IP3 to reduce distortion and efficient with high PAE to mini-
mize power consumption.”

Textronix’s White says that the highest-level driver of trends
in the RE/microwave sector is “the push for spectrum superi-
ority, which includes ensuring electronic and communications
system security.”

Beyond security, White explains that much of the progress
in this space is driven by the proliferation and progress of arti-
ficial intelligence and machine learning plus its implications for

battlefield operations.

=
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<« Earlier this year, Fairview Microwave in Irvine,
Calif., introduced a new series of hias tees,
which cover a wide range of frequencies from
12 KHz to 40 GHz, offer high port isolation of 30
dB typical and are engineered with high DC
£ e current and voltage handling up to 7 amps

L ‘ and 100 volts.

“Increased agility offers advantages in conflict

and the ability of systems to avoid the impacts of

[electronic warfare] means more robust operations.

The range of viable applications of AI/ML for RF sys-

tems continues due to advances in the effectiveness and

efficiency of AI/ML algorithms and the platforms on which
they can be developed, validated and deployed,” White says.

What's next?
While industry is still harnessing what’s possible with
torward-deployed 5G networks, the DOD has their eyes on
what comes after. Like the hardware on which communica-
tions run, the networks that power them have their eyes on
open standards. In February, the DOD launched a trio of
projects as part of its Innovate Beyond 5G initiative, which
is a collaborative partnership with the department, industry,
and academia.

Open6G aims to build 6G systems research on open radio
access networks (Open RAN). The DOD says that Open6G is a
new industry-university cooperative effort that aims to jumpstart

6G systems research on open radio access networks (Open RAN).

' CPS
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MORE INFORMATION

More information on RF and microwave products
and companies is online in the Military & Aerospace
Electronics Buyers Guide at https://www.militaryaero-
space.com/directory/rf-and-microwave.

“The effort will focus on Open RAN research and open
source implementation of 5G protocol stack features to sup-
port emerging beyond/enhanced 5G applications,” DOD wrote
when the program was announced in August. “Open6G will
serve as the DOD’s hub for development, testing, and inte-
gration of trusted enhancements, supporting an industry and
federal government NextG ecosystem pursuing 6G technol-
ogy goals. Led by a $1.77 million anchor award from IB5G,
the project is managed by Northeastern University’s Kostas
Research Institute through a cooperative agreement with
the Army Research Laboratory. The technical effort will be
housed at Northeastern University’s Institute for Wireless

Internet of Things.”
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The DOD also is looking to enable open systems standards
within 5G networks as well. In February, the DOD announced
that it was launching a competition in concert with the National
Telecommunications and Information Administration (NTTA)
with $7 million in awards.

The DOD says that the competition aims to accelerate the
adoption and development of an open, interoperable, secure,
multi-vendor 5G ecosystem.

“Such an ecosystem will spur a more competitive and diverse
telecommunications supply chain, drive down costs for consumers
and network operators, and bolster U.S. leadership in the wire-
less sector,” DOD wrote.“A competitive wireless ecosystem is
vital for our domestic and economic security. The research con-
ducted from this competition will benefit everything from our
cellphones to the secure radio networks needed for our national
defense,”said Alan Davidson, Assistant Secretary of Commerce
for Communications and Information. “To ensure the U.S.
remains a global leader in wireless innovation, we are looking
for a diverse set of companies and researchers from across the
5G industry to come together and participate to come together

and participate in this challenge competition.”
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Keysight to provide Army
with handheld spectrum
analyzer for field use

BY John Keller

REDSTONE ARSENAL, Ala. — U.S. Army
test and measurement experts needed a
battery-operated handheld spectrum ana-
lyzer for communications and weapons
testing. They found their solution from
Keysight Technologies Inc. in Colorado
Springs, Colo.

Officials of the Army Contracting
Command at Redstone Arsenal, Ala.,
announced a $28.6 million five-year con-
tract to Keysight to design and build the
CM-523/U battery-operated handheld
spectrum analyzer.

The CM-523/U spectrum analyzer
from Keysight will measure input signals
at ranges between 9 kHz and 26.5 GHz
in support of Army avionics, missiles, ord-
nance, and signals intelligence equipment.

This procurement is part of the
Army Test Equipment Modernization
(TEMOD) program to standardize the
Army inventory and replace existing obsolete test equipment.
The CM-523/U will replace the Army’s AN/USM-677 spec-
trum analyzer.

The commercial-off-the-shelf (COTS) CM-523/U will
receive support from the Army’s standard two-level maintenance
in MIL-STD40051-2 and Army Regulation 750-1.

It will have a high-resolution liquid crystal display, and will
RG-58 coaxial cable, BNC connectors, antenna adapters, and
Universal Serial Bus protocol to connect with supported sys-
tems. It will operate on DC and AC power.

While in battery mode, the CM-523/U will be able to operate
for three to four hours before recharging, and soldiers will be able
to operate the test and measurement system while wearing cold-

weather or nuclear, biological, and chemical protection equipment.

WWW.MILITARYAEROSPACE.COM

The CM-523/U spectrum analyzer from Keysight will measure input signals at ranges

between 9 kHz and 26.5 GHz in support of Army avionics, missiles, ordnance, and
signals intelligence equipment.

The spectrum analyzer will weight no more than nine
pounds, and with transport case will weigh no more than 35
pounds. The device will operate in temperatures from 0 to
55 degrees Celsius, and operate for 2,700 hours mean time
between failures.

Keysight today manufactures the FieldFox handheld RF and
microwave analyzers. The N9918B has a frequency range of 30
kHz to 26.5 GHz, and has a rechargeable lithium-ion battery.
It retails for $35,567.

On this contract Keysight will do the work at sites to be determined with each
order, and should be finished by January 2028. For more information contact
Keysight Technologies online at www.keysight.com, or the Army Contracting
Command-Redstone at https://acc.army.mil/contractingcenters/acc-rsa/.
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Light management systems .. .4
Lighting..............oeeee .4
Navigation equipment.... 4
Satellite systems........ 4
Security systems ................ 4
Shipboard/maritime electronics .. .4
Training and simulation.......... .4
Unmanned vehicles. ...... 4
Vetronics......... 47
Weathersystems............. .
Weight and balance systems...............cooovvveen 47

RFand Microwave ......cooceeceeees 47

AMPlIfiers .....vvvueeviiiiiiiiiiiiiiiieiiaeinns
(X 11¥Bo0000000000000000000000000500000000000060000
Bonding and adhesives. ...

Diplexers/multiplexers
Discrete components ............oovvvuiiniineinnnne.
Filters

8
8
8
Oscillators/synthesizers... . .48
RF attenuators............ .48
RF packaging ... 8
RF switches....... 49
Signal generators ........ 49
Transmit/receive modules. 49
Up/down converters ...........eeeeeuuuuunennnnnennnns 49

Safety Equipment and Components. . . 49

Alarm systems .......ooviiiiiieiiiiiiii e 49
Altitudealerts ..........coovviiiiiiiiiiiiiiiiininnnns 49
Anti-icing equipment ... .4
Anti-static equipment 49
Collision avoidance systems ..............cooeeennenns 49
Emergency locator transmitters (EFTs) .. .4
EN LR Y P PPy et 49
Firedetection............oooovvviiiiiiiiiiiinn 49
Stall warning ..

Terrain awareness warning systems (TAWS) ............. 49
Windshear warning systems...............ccooviunen 49
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Assembly/subcontract services.............oceiiuiinnn. 49
Calibration services 9
Consultants.........ccovvviiiieiiiiiiiiei e 49
Designengineering............oooovvviiiiiiniiiiinns 50
Distributors.........oovvviiiiiiiiiiii 50

SOftWare ..oocevcercercercescencess 50

Applications ........oovviiiiiei i
Communications/networking.
Datasecurity................
Database management ..
Databases..................

Design and development tools.......

5

.50

...50

.50

.50

...50

Document management systems. . ... .50
Electronic design automaton (EDA) ... .50
Graphics and simulation. ............ ..50
Information security.........oooveviniiiiniiiiniinnnes 50
Movingmaps ......vvviiiiiiiiiiiiiiiii e 50
Operating systems. .50
Product life cycle management (PLM).................... 50
Programminglanguages.............ccooviiiiiinnn 50
Real-time operating systems (RT0S) and kernels . ..........50
Software code design, test, and verification............. 50

Test and Measurement.............. 50

Calibration equipment.............oooveiiiiiiieen.n 50
COTS UPSCIeeNING. ... evvvunnriieeiiiniieeeiiinneeees 50
EMC compliance.... .50
HALT/HASS....... ....51
Meters ............ |
Network analyzers............ .50

Network/data bus analyzers . .

Optical test and measurement ....50
Oscilloscopes................ .51
Portable test systems............. |
Software-driven instrumentation. . .51
Spectrumanalyzers...........ccovviiiiiiiiiiiiiiiienn 51

Thermal management/cooling systems51

Conductioncooling........coevvvviiinniiiiiiiinnnenn 51
Convectioncooling .......coevvvvviiiniiiniiiiinnenn 51
Liquid cooling.......coovvveeiiiiiiiiiiiiiienannns 51
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COMMUNICATIONS/
NETWORK CONTROLLERS

Abaco Systems

Acromag Inc

ADL Embedded Solutions Inc
Advanced Micro Peripherals
Aitech

Alta Data Technologies
Ampex Data Systems

Aurora Circuits

Concurrent Technologies
Curtiss-Wright Defense Solutions
Dynamic Engineering

Elma Electronicinc
Seead page 28

esd electronics Inc
EXFO

Extreme Engineering
Solutions (X-ES)
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General Micro Systems Inc
Seead page 11

Interface Concept

Mer-Mar Electronics

New Wave Design and Verification
Projects Unlimited
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TEWS Technologies GmbH

DATA-ACQUISITION BOARDS

Abaco Systems
Acromag Inc

Aitech

Ampex Data Systems

Annapolis Micro Systems Inc
Seead page 32

Aurora Circuits

Curtiss-Wright Defense Solutions
Dynamic Engineering
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Interface Concept
Marvin Test Solutions Inc
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Mercury Systems
See ad back cover

XES

B Enl

Extreme Engineering Solutions
(X-ES)

Seead inside front cover

EIZ0 Rugged Solutions

Elma Electronicinc
Seeadpage 28

EPIX Inc
EURESYS

Extreme Engineering
Solutions (X-ES)

Seead inside front cover

General Micro Systems Inc
Seead page 11

GiDEL
Highland Technology
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North Atlantic Industries Inc
Per Vices Corp

Projects Unlimited

Sealevel Systems

Smiths Interconnect

TEWS Technologies GmbH
Wavelength Electronics Inc

DSP BOARDS

Acromag Inc
ADL Embedded Solutions Inc
Advanced Circuitry International

Annapolis Micro Systems Inc
Seead page 32

Aurora Circuits

Coherent Logix Inc
Seead page 16

Curtiss-Wright Defense Solutions
Dynamic Engineering

Dynatem

EIZ0 Rugged Solutions

Elma Electronicinc
Seead page 28

Extreme Engineering
Solutions (X-ES)

Seead inside front cover

General Micro Systems Inc
Seeadpage 11

GiDEL
Interface Concept

Mercury Systems
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North Atlantic Industries Inc
Projects Unlimited
Sensitron Semiconductor
13 Technology

FPGA BOARDS

Abaco Systems

Acromag Inc

Advanced Interconnections Corp
Aitech

Annapolis Micro Systems Inc
Seead page 32

Curtiss-Wright Defense Solutions
Dynamic Engineering

Elma ElectroniciInc
Seeadpage28

esd electronics Inc
EURESYS

General Micro Systems Inc
Seead page 11

GiDEL
Interface Concept
Marvin Test Solutions Inc

Mercury Systems
Seead back cover

1/0 BOARDS

Abaco Systems

Acromag Inc

ADL Embedded Solutions Inc
Advanced Micro Peripherals
Aitech

Annapolis Micro Systems Inc
Seead page 32

Aurora Circuits
Concurrent Technologies
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Design & Verification

New Wave Design and Verification

Dawn VME Products®

Dawn VME Products
Seead page 18

North Atlantic Industries Inc
Per Vices Corp

Projects Unlimited

Smiths Interconnect

TEWS Technologies GmbH
Viking Technology

WOLF Advanced Technology
Xenics

13 Technology

GRAPHICS/IMAGING BOARDS

Abaco Systems

Acromag Inc

ADL Embedded Solutions Inc
Advanced Micro Peripherals
Aitech

EIZO Rugged Solutions

Elma ElectronicInc
Seead page 28

EPIX Inc
EURESYS

General Micro Systems Inc
Seeadpage 11

GiDEL

Interface Concept
PNY

Projects Unlimited
Rastergraf Inc

RGB Spectrum
Seead page 34

Smiths Interconnect
WOLF Advanced Technology

Dynamic Engineering
EIZ0 Rugged Solutions

Elma Electronicinc
Seead page 28

esd electronics Inc
EURESYS

Extreme Engineering
Solutions (X-ES)
Seeadinside front cover

General Micro Systems Inc
Seead page 11

GiDEL

Highland Technology
Interface Concept
Marvin Test Solutions Inc
Mer-Mar Electronics

Mercury Systems
See ad back cover

MoviTHERM
New Wave Design and Verification
North Atlantic Industries Inc

Phoenix International
Seead page 25

Projects Unlimited
Rastergraf Inc

RUSH PCB Inc

Sealevel Systems

Smiths Interconnect
Technotronix Inc

TEWS Technologies GmbH
Trenton Systems Inc
VersaLogic Corp

WOLF Advanced Technology

MEMORY BOARDS

Abaco Systems
Acromag Inc
Aitech

Annapolis Micro Systems Inc
Seead page 32

Aurora Circuits
Curtiss-Wright Defense Solutions
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Dynamic Engineering

Elma Electronicinc
Seeadpage 28

Extreme Engineering
Solutions (X-ES)
Seead inside front cover

General Micro Systems Inc
Seeadpage 11

GiDEL
Greenliant

Phoenix International
Seead page 25

Projects Unlimited

Smiths Interconnect
Teledyne e2v Semiconductors
TEWS Technologies GmbH
Viking Technology

MEZZANINE/DAUGHTER BOARDS

Abaco Systems

Acromag Inc

Advanced Interconnections Corp
Aitech

Alta Data Technologies

Annapolis Micro Systems Inc
Seead page 32

PERIPHERAL/
DEVICE CONTROLLERS

Acromag Inc

ADL Embedded Solutions Inc
Advanced Micro Peripherals
Aitech

Concurrent Technologies
Curtiss-Wright Defense Solutions

Elma ElectroniciInc
Seead page 28

esd electronics Inc

Extreme Englneering Solutions
Extreme Engineering Solutions

(X-ES)

Seead inside front cover

Dawn VME Products»

Dawn VME Products
Seead page 18

Dynamic Engineering

Elma ElectronicInc
Seead page 28

Extreme Engineering

Solutions (X-ES)
Seead inside front cover

CONCURRENT
TECHNOLOGIES %

Concurrent Technologies

HOLT:

INTEGRATED CIRCUITS

Holt Integrated Circuits
Seeadpage 24

Curtiss-Wright Defense Solutions
Dynamic Engineering
EIZ0 Rugged Solutions

Elma ElectronicInc
Seead page 28

esd electronics Inc

Extreme Engineering Solutions
Extreme Engineering Solutions

(X-ES)

Seead inside front cover

New Wave Design and Verification
Projects Unlimited

Rastergraf Inc

Smiths Interconnect

TEWS Technologies GmbH
VersaLogic Corp

Wavelength Electronics Inc

SINGLE-BOARD COMPUTERS

Abaco Systems

Acromag Inc

ADL Embedded Solutions Inc
Advanced Micro Peripherals
Aitech

Annapolis Micro Systems Inc
Seead page 32

General Micro Systems Inc
Seead page 11

Interface Concept

Mercury Systems
See ad back cover

New Wave Design and Verification
Projects Unlimited

Rastergraf Inc

Smiths Interconnect

TEWS Technologies GmbH
Trenton Systems Inc

VersaLogic Corp

WOLF Advanced Technology

CONCURRENT
TECHNOLOGIES %

Concurrent Technologies

Curtiss-Wright Defense Solutions
Dynamic Engineering
Dynatem

EIZO Rugged Solutions
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Gateworks

General Micro Systems Inc
Seeadpage 11

Interface Concept
Marvin Test Solutions Inc

Mercury Systems
Seead back cover

North Atlantic Industries Inc
Projects Unlimited

Smiths Interconnect

TEWS Technologies GmbH
Trenton Systems Inc
VersaLogic Corp

WOLF Advanced Technology
13 Technology

COMMUNICATIONS

AND PERIPHERALS

AUDIO EQUIPMENT

Pryme

RGB Spectrum
Seead page 34

RUSH PCB Inc

COMMUNICATIONS EQUIPMENT -
LASER COMMUNICATIONS

Bodkin Design & Engineering LLC
DLS Electronic Systems Inc

EXFO

Fiber Optic Center Inc

H&L Instruments LLC

Lfiber Optic Ltd

COMMUNICATIONS EQUIPMENT -
MICROWAVE COMMUNICATIONS

Advanced Circuitry International
Anatech Electronics Inc
Anritsu

Coherent Logix Inc
Seead page 16

Connectronics Inc
CTT - Kratos Microwave Electronics US

Electromagnetic Technologies
Industries Inc

Evans Capacitor Co
Fiber Optic Center Inc
HUBER+SUHNER Inc

Mercury Systems
See ad back cover

NuWaves Engineering
Pro-Comm Inc
Times Microwave Systems

COMMUNICATIONS EQUIPMENT -
MILITARY
TELECOMMUNICATIONS

Advanced Circuitry International
Anatech Electronics Inc

AnD Cable Products Inc

Anritsu

API Technologies Corp

Coherent Logix Inc
Seead page 16

CTT - Kratos Microwave Electronics US

Dawn VME Products
Seead page 18

Dayton T Brown Inc

Delta Digital Video

DLS Electronic Systems Inc

Dynamic Engineering

Electromagnetic Technologies
Industries Inc

Evans Capacitor Co

Fiber Optic Center Inc

Gateworks

GiDEL

HD Barcode

Holt Integrated Circuits
Seead page 24

HUBER+SUHNER Inc
Interface Concept
Mer-Mar Electronics

Mercury Systems
Seead back cover

Milpower Source
Seead page 22

New Wave Design and Verification
North Atlantic Industries Inc
NuWaves Engineering

Per Vices Corp

Pryme

Radio Design Group Inc

Rohde & Schwarz USA Inc

RUSH PCB Inc

SynQor Inc
Seeadpage 19

Technotronix Inc
TopFlite Components
Trenton Systems Inc
13 Technology

COMMUNICATIONS EQUIPMENT -
RADIO

Anatech Electronics Inc
Anritsu

Coherent Logix Inc
Seead page 16
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Computer2100 LLC

DLS Electronic Systems Inc
HUBER+SUHNER Inc
Interface Concept

Mercury Systems
See ad back cover

NuWaves Engineering
Per Vices Corp

Pryme

Radio Design Group Inc
Rohde & Schwarz USA Inc
Sealevel Systems

COMMUNICATIONS EQUIPMENT -
SATELLITE EQUIPMENT
AND TELEMETRY

Acroamatics Telemetry Systems
Aitech
Anatech Electronics Inc

Coherent Logix Inc
Seead page 16

Computer2100 LLC

Crane Aerospace & Electronics

Dayton T Brown Inc

Diamond USA Inc

Dynamic Engineering

Electromagnetic Technologies
Industries Inc

GDP Space Systems

HUBER+SUHNER Inc

L3Harris Technologies

Mer-Mar Electronics

Mercury Systems
See ad back cover

Per Vices Corp

SynQor Inc
Seeadpage 19

Technotronix Inc
Wideband Systems Inc

DATA BUSES AND NETWORKING -
HIGH-SPEED SWITCHED FABRICS

Abaco Systems

Acromag Inc

Aitech

Curtiss-Wright Defense Solutions

Dawn VME Products
Seeadpage 18

Dynatem

Interface Concept

Mercury Systems
Seead back cover
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Design & Verification

New Wave Design and Verification

TEWS Technologies GmbH
Trenton Systems Inc

DATA BUSES AND NETWORKING -
NETWORK INTERFACE
CONTROLLERS

Abaco Systems

Acromag Inc

Aitech

Alta Data Technologies

Cleanroom Connection Inc

Dawn VME Products
Seeadpage 18

Dynatem

Elma ElectroniciInc
Seead page 28

esd electronics Inc

Extreme Engineering
Solutions (X-ES)

Seead inside front cover

HOLT:

INTEGRATED CIRCUITS

Holt Integrated Circuits
Seead page 24

Interface Concept

Mercury Systems
Seead back cover

(=wiavy

Design & Verification

New Wave Design and Verification

ELMA

Your Solution Partner

Elma Electronicinc
Seead page 28

Extreme Engineering

Solutions (X-ES)
Seead inside front cover
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TEWS Technologies GmbH

DATA BUSES AND NETWORKING -
TACTICAL NETWORKS

Abaco Systems
Dynatem

Extreme Engineering

Solutions (X-ES)
Seead inside front cover

HD Barcode
Interface Concept

Mercury Systems
See ad back cover

New Wave Design and Verification
Sealevel Systems

DATA BUSES AND NETWORKING -

WIRED NETWORKS

Alta Data Technologies
AnD Cable Products Inc
AstroNova Aerospace
Aukua Systems Inc
Dynatem

esd electronics Inc

Extreme Engineering

Solutions (X-ES)
Seead inside front cover

Mercury Systems
Seead back cover

New Wave Design and Verification
Powell Electronics
TEWS Technologies GmbH

DATA BUSES AND NETWORKING -

WIRELESS NETWORKS

Anatech Electronics Inc
Dynatem

Electromagnetic Technologies
Industries Inc

EXFO

Extreme Engineering
Solutions (X-ES)

Seeadinside front cover
FS

Mercury Systems
Seead back cover

Per Vices Corp
Silvus Technologies Inc

DATA STORAGE -
DATA RECORDERS

Acromag Inc
Aitech
Ampex Data Systems

Annapolis Micro Systems Inc
Seead page 32

Curtiss-Wright Defense Solutions
dSPACE Inc

EIZ0 Rugged Solutions

GiDEL

Greenliant

HOLI:

INTEGRATED CIRCUITS

Holt Integrated Circuits
Seead page 24

MEMKOR
Seead page 17

Mercury Systems
Seead back cover

New Wave Design and Verification

Phoenix International
Seead page 25

RGB Spectrum
Seead page 34

Wideband Systems Inc

ZMicro Inc
Seeadpage 10

DATA STORAGE -
OPTICAL MEMORY

Mercury Systems
See ad back cover

DATA STORAGE -
RAID/COMPUTER FARMS

Curtiss-Wright Defense Solutions
GiDEL

Mercury Systems
Seead back cover

Phoenix International
Seead page 25

DATA STORAGE -
SOLID-STATE MEMORY

Aitech
Ampex Data Systems
Curtiss-Wright Defense Solutions

Extreme Engineering
Solutions (X-ES)
Seeadinside front cover

Greenliant

Intel Corp
Interface Concept
McObject

MEMKOR
Seead page 17

Mercury Systems
See ad back cover

Phoenix International
Seead page 25

Viking Technology

ZMicro Inc
Seead page 10

DATA STORAGE - TAPE MEMORY

Mercury Systems
See ad back cover

Phoenix International
Seead page 25

FREQUENCY MANAGEMENT
SYSTEMS

Computer2100 LLC
HUBER+SUHNER Inc

Mercury Systems
Seead back cover

Per Vices Corp
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COMPONENTS/POWER

ELECTRONICS/SENSORS

ADHESIVES, ENCAPSULANTS
AND BONDINGS

Arkema Inc
Bakelite Synthetics

Ellsworth Adhesives
Seead page 17

Hexion Inc

MASTEREOND

ADHESIVES | SEALAMTS | COATIMOS

Master Bond
Seead page 32

COMPONENTS - ALTIMETERS

Dayton T Brown Inc

COMPONENTS - BACKPLANES

Aitech

AtrenneZS’

A Celestica Company

Atrenne Computing Solutions

Dawn VME Products®

Dawn VME Products
Seeadpage 18

ELMA

Your Solution Pariner

Elma Electronicinc
Seead page 28

Extreme Engineering
Solutions (X-ES)
Seead inside front cover

General Micro Systems Inc
Seead page 11

Interstate Connecting Components

LCR Embedded Systems
Seeadpage 1

Pixus Technologies
Smiths Interconnect
TopFlite Components
Trenton Systems Inc
TTlInc

COMPONENTS - CIRCUIT
BREAKERS

Dayton T Brown Inc
P&A Components Inc
Ross Engineering Corp
TTlInc

COMPONENTS - CONNECTORS

Advanced Interconnections Corp
AirBorn Inc

API Technologies Corp

Applied Avionics

Cinch Connectivity Solutions
Connectronics Inc

Diamond USA Inc

Eaton

Fairview Microwave Inc
Seeadpage 15

HUBER-+SUHNER Inc
Hybrid Electronics
Interstate Connecting Components

Omnetics Connector Corp
Seead page 20

P&A Components Inc

Pasternack
Seead page 5

PAVE Technology Co Inc

Pickering Interfaces
Seeadpage?

Powell Electronics

Rantec

Samtec

Smiths Interconnect
Southwest Microwave
Times Microwave Systems
TopFlite Components
Trendsetter Electronics

Trexon
Seead page 29

TTlInc
Wiselink

COMPONENTS - ENCLOSURES
AND CHASSIS

Dayton T Brown Inc

ELMA

Your Solution Pariner

Elma Electronicinc
Seead page 28

Extreme Engineering Solutions
Extreme Engineering Solutions

(X-ES)

Seeadinside front cover

General Micro Systems Inc
Seeadpage 11

HUBER+SUHNER Inc

Interstate Connecting Components

LCR Embedded Systems
Seeadpage 1

mercury

Mercury Systems
Seead back cover

AtrenneZS’

A Celestica Company

Atrenne Computing Solutions

Curtiss-Wright Defense Solutions

Dawn VME Products®

Dawn VME Products
Seeadpage 18
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Pickering Interfaces
Seeadpage?

Pixus Technologies
Projects Unlimited
VerotecInc

COMPONENTS - FASTENERS

Randhir Metal And Alloys Pvt Ltd

COMPONENTS - FIBER OPTICS

AirBorn Inc

AnD Cable Products Inc

API Technologies Corp

Bodkin Design & Engineering LLC
Diamond USA Inc

FS

H&L Instruments LLC
HUBER+SUHNER Inc

Interstate Connecting Components
Lfiber Optic Ltd

LLCVTCBASPIK Ltd

P&A Components Inc

PAVE Technology Co Inc
Photonchina Co Ltd

Powell Electronics

Ross Engineering Corp

West Coast Tech Ltd

COMPONENTS - FILTERS/
GASKETING

API Technologies Corp
ATO EMI Power Filter
HEPA Corp

TopFlite Components
TTE Filters

Vicor Corp

COMPONENTS - FLIGHT
INSTRUMENTS

Applied Avionics
DLS Electronic Systems Inc
Projects Unlimited

COMPONENTS - GYROSCOPES

Dexter Magnetic Technologies Inc
KVH Industries Inc

Silicon Sensing Systems Ltd
VectorNav Technologies

COMPONENTS - HUMAN-
MACHINE INTERFACES

Allied International
Applied Avionics
Dynatem

Elma Electronicinc
Seead page 28

COMPONENTS - LATCHES
AND HINGES

Pixus Technologies

COMPONENTS - MEMS AND
NANOTECHNOLOGY

Analog Devices
Seead page 21

Crane Aerospace & Electronics
Embassy Global
LLCVTCBASPIK Ltd

Powell Electronics

Silicon Designs Inc

Silicon Sensing Systems Ltd
VectorNav Technologies

COMPONENTS - RADIATION-
HARDENED COMPONENTS

Analog Devices
Seead page 21

API Technologies Corp

Coherent Logix Inc
Seead page 16

Crane Aerospace & Electronics
IR HiRel - An Infineon Technologies Co

MEMKOR
Seead page 17

Sensitron Semiconductor
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Silicon Designs Inc
Trendsetter Electronics

Trexon
Seead page 29
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VPT, Inc.
Seead page 14

COMPONENTS - RELAYS

Applied Avionics

ATO Relays

Interstate Connecting Components

IR HiRel - An Infineon Technologies Co
P&A Components Inc

Pickering Interfaces
Seead page7

Powell Electronics

Ross Engineering Corp
Sensitron Semiconductor
TTlInc

Wiselink

COMPONENTS - SWITCHES

Abaco Systems
AMETEK Haydon Kerk Pittman

Analog Devices
Seead page 21

Applied Avionics
AstroNova Aerospace
Dynatem

Elma Electronicinc
Seead page 28

Embassy Global

Extreme Engineering
Solutions (X-ES)

Seead inside front cover

Fairview Microwave Inc
Seead page 15

Interstate Connecting Components

IR HiRel - An Infineon Technologies Co
Lfiber Optic Ltd

0170

P&A Components Inc

Pasternack
Seead page 5

Pickering Interfaces
Seead page7

Powell Electronics

RGB Spectrum
Seeadpage 34

Ross Engineering Corp
Standex Electronics
TTlInc

COMPONENTS - WIRE AND CABLE

Abaco Systems
AirBorn Inc
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AnD Cable Products Inc
Connectronics Inc
Eaton

Fairview Microwave Inc
Seead page 15

HUBER-+SUHNER Inc
P&A Components Inc

Pasternack
Seeadpage5

Pickering Interfaces
Seead page7

Powell Electronics
Projects Unlimited

Saelig CoInc

Southwest Microwave
Times Microwave Systems

Trexon
Seead page 29

TTlInc
Wiselink

DISPLAYS - COCKPIT DISPLAYS

Curtiss-Wright Defense Solutions
Digital Systems Engineering
Rogerson Kratos

Vicor Corp

ZMicro Inc
Seead page 10

DISPLAYS - ENHANCED/
SYNTHETICVISION SYSTEMS

Coherent Logix Inc
Seead page 16

RUSH PCB Inc
13 Technology

ZMicro Inc
Seead page 10

DISPLAYS - HEADS-UP DISPLAYS

Coherent Logix Inc
Seeadpage 16

Reynard Corp

DISPLAYS - HELMET-MOUNTED
DISPLAYS (HMD)

Coherent Logix Inc
Seead page 16

PNY

DISPLAYS - IN-FLIGHT
ENTERTAINMENT
SYSTEM DISPLAYS

DLS Electronic Systems Inc
HUBER+SUHNER Inc

Vicor Corp

13 Technology
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DISPLAYS - LIQUID
CRYSTAL DISPLAYS

Digital Systems Engineering

EIZ0 Rugged Solutions

INTEGRATED CIRCUITS, ANALOG -
BIPOLAR TRANSISTORS

Device Engineering Inc

Hybrid Electronics

IR HiRel - An Infineon Technologies Co
P&A Components Inc

TTlInc

INTEGRATED CIRCUITS, ANALOG -
IGBTS

Hybrid Electronics

IR HiRel - An Infineon Technologies Co
P&A Components Inc

Rochester Electronics LLC

Sensitron Semiconductor

TTlInc

INTEGRATED CIRCUITS, ANALOG -
MOSFETS

Global Sourcing OEM Ltd

HOLI:

INTEGRATED CIRCUITS

Holt Integrated Circuits
Seead page 24

P&A Components Inc

PICO Electronics Inc
Seeadpage 23

Saluki Technology Inc
Smiths Interconnect
Trendsetter Electronics
TTE Filters

TTlInc

INTEGRATED CIRCUITS, ANALOG -
POWER DISCRETE DEVICES

API Technologies Corp

Hybrid Electronics

IR HiRel - An Infineon Technologies Co
P&A Components Inc

Rochester Electronics LLC

Sensitron Semiconductor
Trendsetter Electronics

TTlInc

Vicor Corp

INTEGRATED CIRCUITS, ANALOG -
POWER INTEGRATED CIRCUITS

API Technologies Corp

Holt Integrated Circuits
Seead page 24

Hybrid Electronics
IR HiRel - An Infineon Technologies Co
P&A Components Inc

PICO Electronics Inc
Seeadpage 23

Rochester Electronics LLC
Sensitron Semiconductor

Hybrid Electronics

IR HiRel - An Infineon Technologies Co
Microchip Technology Inc

P&A Components Inc

Rochester Electronics LLC

Sensitron Semiconductor
Trendsetter Electronic

TTlInc

INTEGRATED CIRCUITS, ANALOG -
PASSIVE COMPONENTS

API Technologies Corp

Coilcraft Inc
Seead page 31

Crane Aerospace & Electronics
Dexter Magnetic Technologies Inc
Evans Capacitor Co

Gowanda Electronics

Holt Integrated Circuits
Seead page 24

HUBER+SUHNER Inc

g a ®
SynQor Inc
Seead page 19

Trendsetter Electronics
TTlInc
Vicor Corp

\"/ 4

VPT, Inc.
Seeadpage 14

INTEGRATED CIRCUITS, ANALOG -
RECTIFIERS

Crane Aerospace & Electronics

Hybrid Electronics

IR HiRel - An Infineon Technologies Co
P&A Components Inc

Sensitron Semiconductor
Trendsetter Electronics

TTlInc
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INTEGRATED CIRCUITS, ANALOG -
THYRISTORS

Hybrid Electronics

P&A Components Inc
Trendsetter Electronics
TTlInc

INTEGRATED CIRCUITS, DIGITAL -
A-D CONVERTERS

General Micro Systems Inc
Seead page 11

Hybrid Electronics

mercury

Mercury Systems
Seead back cover

INTEGRATED CIRCUITS, DIGITAL -
DIGITAL SIGNAL PROCESSORS

Coherent Logix Inc
Seead page 16

Device Engineering Inc

Mercury Systems
See ad back cover

Microchip Technology Inc
Rochester Electronics LLC
23 Technology

INTEGRATED CIRCUITS, DIGITAL -
FPGAS

Global Sourcing OEM Ltd
Hybrid Electronics
Intel Corp

Mercury Systems
See ad back cover

Microchip Technology Inc
North Atlantic Industries Inc
Rochester Electronics LLC
Trenton Systems Inc

INTEGRATED CIRCUITS, DIGITAL -
ASICS

API Technologies Corp
Device Engineering Inc
Intel Corp

Mercury Systems
See ad back cover

Rochester Electronics LLC

INTEGRATED CIRCUITS, DIGITAL -
COMMUNICATIONS/
NETWORKING ICS

Device Engineering Inc

Holt Integrated Circuits
Seead page 24

Intel Corp

Mercury Systems
See ad back cover

Microchip Technology Inc
New Wave Design and Verification
Rochester Electronics LLC

INTEGRATED CIRCUITS, DIGITAL -
D-A CONVERTERS

Applied Avionics

Mercury Systems
See ad back cover

Microchip Technology Inc
North Atlantic Industries Inc
Rochester Electronics LLC
Trenton Systems Inc

(=wiav

Design & Verification

New Wave Design and Verification

Rochester Electronics LLC
Xenics
13 Technology

INTEGRATED CIRCUITS, DIGITAL -
GENERAL-PURPOSE ICS

Mercury Systems
See ad back cover

Microchip Technology Inc

INTEGRATED CIRCUITS, DIGITAL -
GRAPHICS ICS

Mercury Systems
Seead back cover

Microchip Technology Inc
PNY

Rochester Electronics LLC
Trenton Systems Inc

INTEGRATED CIRCUITS, DIGITAL -
IP CORES

Mercury Systems
Seead back cover

(=wisv

Design & Verification

New Wave Design and Verification

Rochester Electronics LLC
13 Technology
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INTEGRATED CIRCUITS, DIGITAL -
MEMORY ICS

Coherent Logix Inc
Seead page 16

Global Sourcing OEM Ltd
Greenliant
Hybrid Electronics

Mercury Systems
See ad back cover

Microchip Technology Inc
P&A Components Inc
Trenton Systems Inc
Viking Technology

INTEGRATED CIRCUITS, DIGITAL -
MICROPROCESSORS/
MICROCONTROLLERS

Coherent Logix Inc
Seead page 16

Device Engineering Inc
Global Sourcing OEM Ltd
Intel Corp

Mercury Systems
Seead back cover

Microchip Technology Inc
Rochester Electronics LLC
Trendsetter Electronics
Trenton Systems Inc
Viking Technology

INTEGRATED CIRCUITS, DIGITAL -
MIXED-SIGNALICS

Global Sourcing OEM Ltd

Holt Integrated Circuits
Seead page 24

Mercury Systems
See ad back cover

Microchip Technology Inc
Rochester Electronics LLC

INTEGRATED CIRCUITS, DIGITAL -
NETWORK INTERFACE ICS

Device Engineering Inc

Holt Integrated Circuits
Seead page 24

Hybrid Electronics

Mercury Systems
Seead back cover

Microchip Technology Inc
New Wave Design and Verification
North Atlantic Industries Inc

INTEGRATED CIRCUITS, DIGITAL -
PERIPHERAL/SUPPORT ICS

Device Engineering Inc

HOLT:

INTEGRATED CIRCUITS

Holt Integrated Circuits
Seead page 24

Mercury Systems
Seead back cover

Microchip Technology Inc

INTEGRATED CIRCUITS, DIGITAL -
SOLID-STATE MEMORY

Device Engineering Inc
Greenliant

MEMKOR
Seead page 17

Mercury Systems
Seead back cover

Microchip Technology Inc
Rochester Electronics LLC
Viking Technology

POWER ELECTRONICS -
ACTUATORS

AMETEK Haydon Kerk Pittman
Dexter Magnetic Technologies Inc
DLS Electronic Systems Inc
Marotta Controls

Powell Electronics

Ross Engineering Corp

Velmex Inc

POWER ELECTRONICS -
AUXILIARY POWER UNITS (APUS)

Nova Electric

SynQor Inc
Seeadpage19

Vicor Corp

POWER ELECTRONICS -
BATTERIES

Ametek IntelliPower Inc
Nova Electric

SynQor Inc
Seeadpage19

POWER ELECTRONICS -
CIRCUIT BREAKERS

Interstate Connecting Components
Ross Engineering Corp

POWER ELECTRONICS -
EMERGENCY POWER UNITS

Allied International
Ametek IntelliPower Inc
Marotta Controls

Nova Electric
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SynQor Inc
Seeadpage 19

Trendsetter Electronics

POWER ELECTRONICS -
GENERATORS

Highland Technology

POWER ELECTRONICS -
INVERTERS/CONVERTERS

Allied International

Ametek IntelliPower Inc

API Technologies Corp

Crane Aerospace & Electronics

Custom Manufacturing &
Engineering Inc

General Micro Systems Inc
Seeadpage 11

Highland Technology
Jasper Electronics
Nova Electric

PICO Electronics Inc
Seeadpage 23

POWER ELECTRONICS -
POWER DISTRIBUTION
SYSTEMS AND EQUIPMENT

AirBorn Inc

Allied International

Ametek IntelliPower Inc

API Technologies Corp

Crane Aerospace & Electronics

Custom Manufacturing &
Engineering Inc

IR HiRel - An Infineon Technologies Co

Marotta Controls

Mech-Tronics

Milpower Source
Seead page 22

Nova Electric

PICO Electronics Inc
Seeadpage 23

Ross Engineering Corp
Sensitron Semiconductor

Extreme Engineering

Solutions (X-ES)
Seead inside front cover

IR HiRel - An Infineon Technologies Co
Jasper Electronics

Leonardo DRS

Marotta Controls

Mech-Tronics

Milpower Source
Seead page 22

North Atlantic Industries Inc
Nova Electric

PICO Electronics Inc
Seead page 23

Rantec

Ross Engineering Corp
Saluki Technology Inc
Sensitron Semiconductor

g a @
SynQor Inc
Seeadpage 19

g ! @
SynQor Inc
Seead page 19

g a @
SynQor Inc
Seeadpage 19

Viable Power Conversion Technologies
Vicor Corp

Trendsetter Electronics

Versatile Power

Viable Power Conversion Technologies
Vicor Corp

\"/ 24

VPT, Inc.
Seead page 14

\"/ 4

Seead page 14

Technology Dynamics Inc

Tektronix Inc

Trendsetter Electronics

VersaLogic Corp

Versatile Power

Viable Power Conversion Technologies
Vicor Corp

POWER ELECTRONICS -
MOTOR CONTROLLERS

AMETEK Haydon Kerk Pittman
Brushless.com

Crane Aerospace & Electronics

IR HiRel - An Infineon Technologies Co
Marotta Controls

North Atlantic Industries Inc

Ross Engineering Corp

Sensitron Semiconductor

SynQor Inc
Seeadpage 19

Velmex Inc
Vicor Corp

POWER ELECTRONICS - MOTORS

AMETEK Haydon Kerk Pittman
Brushless.com
Velmex Inc

WWW. MILITARYAEROSPACE.COM

POWER ELECTRONICS -
POWER SUPPLIES

AirBorn Inc

Allied International

Ametek IntelliPower Inc
Analog Modules Inc

API Technologies Corp

Beta Dyne

Crane Aerospace & Electronics

Custom Manufacturing &
Engineering Inc

\"/ >4

VPT, Inc.
Seead page 14

Dawn VME Products~

Dawn VME Products
Seeadpage 18

Diversified Technologies Inc
Dynamic Engineering
Evans Capacitor Co

Wavelength Electronics Inc

POWER ELECTRONICS -
TRANSDUCERS

Embassy Global
Palmer Wahl Instruments Inc

PICO Electronics Inc
Seead page 23

Powell Electronics
Stellar Technology
Trendsetter Electronics

POWER ELECTRONICS -
TRANSIENT VOLTAGE
SUPPRESSORS

High Energy Devices LLC

PICO Electronics Inc
Seead page 23

Ross Engineering Corp
Sensitron Semiconductor

SynQor Inc
Seeadpage 19

May 2023

Technology Dynamics Inc

VPT, Inc.
Seead page 14

SENSORS - INERTIAL

Allied International

Embassy Global

Interstate Connecting Components
KVH Industries Inc

Silicon Designs Inc

Silicon Sensing Systems Ltd
VectorNav Technologies

SENSORS - INFRARED/
ULTRAVIOLET

Bodkin Design & Engineering LLC
Iscan Inc

Logos Technologies LLC
McObject

MoviTHERM

Opto Diode Corp

Palmer Wahl Instruments Inc
Powell Electronics

UTC Aerospace Systems (Sensors
Unlimited Products)

West Coast Tech Ltd
Xenics
13 Technology

SENSORS - LADAR/LIDAR

Analog Modules Inc
Areté

Coherent Logix Inc
Seead page 16

Dexter Magnetic Technologies Inc
Diamond USA Inc

Interstate Connecting Components
McObject

RPMC Lasers Inc

Vicor Corp

Wavelength Electronics Inc

West Coast Tech Ltd

SENSORS - RADAR

Advanced Energy Industries Inc
Cambridge Pixel

Coherent Logix Inc
Seeadpage 16

D-TA Systems Inc

Dexter Magnetic Technologies Inc
Diamond USA Inc

Echodyne

Electromagnetic Technologies
Industries Inc

HUBER+SUHNER Inc

Interstate Connecting Components
Lockheed Martin

McObject
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Mercury Systems
See ad back cover

Milpower Source
Seead page 22

Per Vices Corp
Systems & Technology Research
West Coast Tech Ltd

SENSORS - SONAR

Coherent Logix Inc
Seead page 16

Interstate Connecting Components
Kraken Robotic Systems
McObject

Mercury Systems
See ad back cover

SENSORS - TACTILE

Diamond USA Inc
McObject

Mercury Systems
Seead back cover

Powell Electronics
TTlInc

SENSORS - VISIBLE-LIGHT
CAMERAS

Adimec
Bodkin Design & Engineering LLC

Canon Medical Components, USA
(CMCU) / Video Sensing Devices (VSD)

Iscan Inc

Logos Technologies LLC
MoviTHERM

Radiant Vision Systems

UTC Aerospace Systems (Sensors
Unlimited Products)

West Coast Tech Ltd
13 Technology

COMPUTERS

AIR DATA COMPUTERS

Cleanroom Connection Inc

Mercury Systems
Seead back cover

Projects Unlimited
Systel Rugged Computers

ZMicro Inc
Seead page 10

DESKTOP COMPUTERS

HD Barcode

Mercury Systems
Seead back coverr

NextComputing
PNY

EMBEDDED COMPUTERS

Abaco Systems

Acromag Inc

ADEK Industrial Computers
ADL Embedded Solutions Inc
Alta Data Technologies

Annapolis Micro Systems Inc
Seead page 32

AtrenneZS’

A Celestica Company

Atrenne Computing Solutions

Dawn VME Products
Seeadpage 18

Digital Systems Engineering
Dynatem

EIZ0 Rugged Solutions

ELMA

Your Solution Pariner

Elma Electronicinc
Seead page 28

esd electronics Inc

Extreme Engineering Solutions
Extreme Engineering Solutions

(X-ES)

Seead inside front cover

VersaLogic Corp
WIN Enterprises
23 Technology

ZMicro Inc
Seead page 10

FLIGHT DIRECTORS

Mercury Systems
See ad back cover

LAPTOPS/NOTEBOOKS/
HANDHELD COMPUTERS

DURABOOK

GRiD Defence Systems
Handheld US

HD Barcode

Mercury Systems
See ad back cover

NextComputing
Systel Rugged Computers

MULTICOMPUTER SYSTEMS

esd electronics Inc
Forefronts Defense Systems

Mercury Systems
Seead back cover

Pixus Technologies

PNY

Projects Unlimited

Systel Rugged Computers
Trenton Systems Inc

RACK-MOUNT COMPUTERS

ADEK Industrial Computers
ADL Embedded Solutions Inc
Ampex Data Systems

Annapolis Micro Systems Inc
Seead page 32

‘r ! neousYys
TECHNOLOGY

Neousys Technology Inc

NextComputing

Pixus Technologies

PNY

Sealevel Systems

Systel Rugged Computers
Trenton Systems Inc
Vicor Corp

ZMicro Inc
Seeadpage 10

SERVERS

Ampex Data Systems
Atrenne Computing Solutions
Cleanroom Connection Inc
Dynatem

Extreme Engineering
Solutions (X-ES)
See ad inside front cover
GRiD Defence Systems

Mercury Systems
See ad back cover

‘r neousYys
TECHNOLOGY

Neousys Technology Inc

Gateworks

LCR Embedded Systems
Seeadpage 1

MEMKOR
Seeadpage 17

Mercury Systems
See ad back cover

AtrenneZS’

A Celestica Company

Atrenne Computing Solutions

‘r ! neousYys
TECHNOLOGY

Neousys Technology Inc

NextComputing

North Atlantic Industries Inc
Pixus Technologies

PNY

Projects Unlimited

Sealevel Systems

Systel Rugged Computers
Trenton Systems Inc
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Dawn VME Products
Seeadpage 18

Dynatem

esd electronics Inc

Extreme Engineering
Solutions (X-ES)

Seeadinside front cover

LCR Embedded Systems
Seeadpage 1

mercury

Mercury Systems
Seead back cover

NextComputing

PNY

Systel Rugged Computers
Trenton Systems Inc
Vicor Corp

ZMicro Inc
Seead page 10

SPECIALIZED COMPUTERS -
TEMPEST

Atrenne Computing Solutions
Forefronts Defense Systems
GRiD Defence Systems

Mercury Systems
See ad back cover

Projects Unlimited
Systel Rugged Computers

WEARABLE COMPUTERS

HD Barcode
Projects Unlimited
VersaLogic Corp
Wearin’ SA

23 Technology
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DIAGNOSTICS

AND CONTROL

AVIONICS HEALTH MANAGEMENT

Dawn VME Products
Seeadpage 18

GRiD Defence Systems

Mercury Systems
See ad back cover

New Wave Design and Verification

CLOCKS/TIMERS

CONCURRENT
TECHNOLOGIES %

Concurrent Technologies

OVERHEAT DETECTION

Dawn VME Products
Seeadpage 18

Mercury Systems
Seead back cover

MoviTHERM
Palmer Wahl Instruments Inc
Xenics

ELECTRO-OPTICS

BONDING AND ADHESIVES

Bakelite Synthetics

Ellsworth Adhesives
Seead page 17

Curtiss-Wright Defense Solutions
HUBER+SUHNER Inc

Mercury Systems
Seead back cover

RWCTesting & Lab Supplies
Trendsetter Electronics

ENGINE CONTROLS

Mercury Systems
See ad back cover

Projects Unlimited

ENGINE MONITORING

Crane Aerospace & Electronics

Mercury Systems
See ad back cover

Xenics

FUEL MANAGEMENT SYSTEMS

Crane Aerospace & Electronics

Mercury Systems
See ad back cover

Projects Unlimited

HEALTH AND USAGE
MONITORING (HUMS)

Dawn VME Products
Seead page 18

Mercury Systems
Seead back cover

Scytek Laboratories Inc
Versatile Power

ICE DETECTION

Mercury Systems
Seead back cover
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MASTERBOND

ADHESIVES | SEALAMTS | COATIMOS

Master Bond
Seead page 32

Princeton Infrared
Technologies Inc (PIRT)

Snowbird Technologies

FORWARD-LOOKING
INFRARED SYSTEMS

Bodkin Design & Engineering LLC

Mercury Systems
Seead back cover

Princeton Infrared
Technologies Inc (PIRT)

Reynard Corp

UTC Aerospace Systems (Sensors
Unlimited Products)

West Coast Tech Ltd
13 Technology

LASER COMPONENTS

Analog Modules Inc

CAMERAS

Adimec
Bodkin Design & Engineering LLC

Canon Medical Components, USA
(CMCU)/ Video Sensing Devices (VSD)

e-con Systems India Pvt Ltd
Guernsey Coating Laboratories Inc
MoviTHERM

Photonchina Co Ltd

Princeton Infrared
Technologies Inc (PIRT)

Sierra Pacific Innovations
Teledyne DALSA

UTC Aerospace Systems (Sensors
Unlimited Products)

West Coast Tech Ltd
Xenics
23 Technology

ELECTRO-OPTIC MATERIALS
AND SUBSTRATES

Bodkin Design & Engineering LLC
Cleanroom Connection Inc
Embassy Global

LLCVTCBASPIK Ltd

PG&O - Precision Glass & Optics
West Coast Tech Ltd

EQUIPMENT MANUFACTURING

Bodkin Design & Engineering LLC
Diamond USA Inc

Mercury Systems
See ad back cover

Premier Filters Inc

AVANTIER

G OFTICAL IHMOVATIONS

Avantier Inc

Avo Photonics

Cleanroom Connection Inc
Diamond USA Inc

Evans Capacitor Co
Photonchina Co Ltd

PICO Electronics Inc
Seead page 23

Reynard Corp

RPMC Lasers Inc
Wavelength Electronics Inc
West Coast Tech Ltd

LASERS

3 micron Laser Technology

Avo Photonics

Cleanroom Connection Inc
Guernsey Coating Laboratories Inc
RPMC Lasers Inc

TTlInc

West Coast Tech Ltd

LEDS

Cleanroom Connection Inc

Elma ElectroniciInc
Seead page 28

Embassy Global

GS PLASTICOPTICS

Lambda Research Corp

Opto Diode Corp

05l OptoElectronics Inc

TTlInc

Wiselink

LIGHTING

Avantier Inc

Guernsey Coating Laboratories Inc
Reynard Corp

Versatile Power

West Coast Tech Ltd

NIGHT VISION

Archer OpTx

Firebird Optics

GS PLASTICOPTICS

Guernsey Coating Laboratories Inc
LLCVTCBASPIK Ltd

MoviTHERM

Princeton Infrared
Technologies Inc (PIRT)

Reynard Corp
Sierra Pacific Innovations

UTC Aerospace Systems (Sensors
Unlimited Products)

West Coast Tech Ltd
Xenics

OPTICAL AMPLIFIERS

Advanced Photonix Inc
Opto Diode Corp

0SI OptoElectronics Inc
Reynard Corp

RPMC Lasers Inc

West Coast Tech Ltd

OPTICAL COATINGS/TREATMENTS

Archer OpTx

AVANTIER

G OPTICAL IHMOWVATIONS.

Avantier Inc

Bakelite Synthetics
GS PLASTICOPTICS
Guernsey Coating Laboratories Inc

MASTERBOND

ADHESIVES | SEALANTS | COATIMOS

Master Bond
Seead page 32

0SI OptoElectronics Inc

PG&O - Precision Glass & Optics
Reynard Corp

West Coast Tech Ltd

OPTICAL DETECTORS

Advanced Photonix Inc
Analog Modules Inc
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Canon Medical Components, USA
(CMCU)/Video Sensing Devices (VSD)

GS PLASTICOPTICS

Guernsey Coating Laboratories Inc
Opto Diode Corp

0SI OptoElectronics Inc

Princeton Infrared
Technologies Inc (PIRT)

Radiant Vision Systems
Reynard Corp
TTlInc

UTC Aerospace Systems (Sensors
Unlimited Products)

Xenics

OPTICAL FIBER

Archer OpTx

Diamond USA Inc

Guernsey Coating Laboratories Inc
KVH Industries Inc

OPTICAL FILTERS

Archer OpTx

Avantier Inc

Embassy Global

EXFO

Guernsey Coating Laboratories Inc
PG&O - Precision Glass & Optics
Reynard Corp

West Coast Tech Ltd

OPTICAL IMAGING

Archer OpTx

OPTICAL SWITCHES

Applied Avionics
Embassy Global
HUBER+SUHNER Inc
Lfiber Optic Ltd

Mercury Systems
See ad back cover

0SI OptoElectronics Inc

Pickering Interfaces
Seead page7

TTlInc
West Coast Tech Ltd

OPTICAL TRANSCEIVERS

H&L Instruments LLC
HUBER+SUHNER Inc
Interstate Connecting Components

mercury

Mercury Systems
See ad back cover

West Coast Tech Ltd

OPTICS

Archer OpTx

AVANTIER

G OPTICAL IHMOWATIONS.

Avantier Inc

AVANTIER

EMPOWERING OFTICAL INMOVATIONS

Avantier Inc

Firebird Optics
Guernsey Coating Laboratories Inc

Mercury Systems
Seead back cover

MoviTHERM

Princeton Infrared
Technologies Inc (PIRT)

Reynard Corp
Sierra Pacific Innovations

UTC Aerospace Systems (Sensors
Unlimited Products)

Wavelength Electronics Inc
West Coast Tech Ltd

Xenics

13 Technology

ULTRAVIOLET LIGHT SOURCES

Opto Diode Corp
Reynard Corp
RPMC Lasers Inc

NAVIGATION

AUTOMATIC DEPENDENT
SURVEILLANCE-BROADCAST
(ADS-B) EQUIPMENT

Applied Avionics
Dexter Magnetic Technologies Inc

Mercury Systems
See ad back cover

GPS SYSTEMS

Applied Avionics

Bodkin Design & Engineering LLC
CAD/CAM Services Inc

Canon Medical Components, USA
(CMCU)/ Video Sensing Devices (VSD)

GS PLASTICOPTICS

Guernsey Coating Laboratories Inc
H&L Instruments LLC

Iscan Inc

Lambda Research Corp

Logos Technologies LLC

Mercury Systems
Seead back cover

Princeton Infrared

Technologies Inc (PIRT)
Radiant Vision Systems
Reynard Corp

UTC Aerospace Systems (Sensors
Unlimited Products)

West Coast Tech Ltd
Xenics

Avo Photonics

Cleanroom Connection Inc
Diamond USA Inc

Embassy Global

Firebird Optics

GS PLASTICOPTICS

Guernsey Coating Laboratories Inc
Lambda Research Corp

Lfiber Optic Ltd

LLCVTCBASPIK Ltd

Mercury Systems
See ad back cover

PG&O - Precision Glass & Optics
Photonchina Co Ltd

Radiant Vision Systems
Reynard Corp

UTC Aerospace Systems (Sensors
Unlimited Products)

West Coast Tech Ltd

THERMAL IMAGING

Archer OpTx
Avantier Inc
Bodkin Design & Engineering LLC
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CONCURRENT
TECHNOLOGIES %

Concurrent Technologies

Dexter Magnetic Technologies Inc
HUBER+SUHNER Inc
KVH Industries Inc

Mercury Systems
Seead back cover

Rohde & Schwarz USA Inc
VectorNav Technologies

TERRAIN

Applied Avionics
Applied Physical Sciences Corp (APS)
KVH Industries Inc

Mercury Systems
Seead back cover

Silicon Sensing Systems Ltd

PLATFORM SYSTEMS/

SUBSYSTEMS

AUTOPILOTS

Mercury Systems
Seead back cover

AVIONICS

Abaco Systems
ADL Embedded Solutions Inc

Annapolis Micro Systems Inc
Seead page 32

AstroNova Aerospace
Atrenne Computing Solutions
Crane Aerospace & Electronics
Dayton T Brown Inc

Diamond USA Inc

Digital Systems Engineering
DLS Electronic Systems Inc
Dynamic Engineering

EIZ0 Rugged Solutions

Extreme Engineering
Solutions (X-ES)

Seead inside front cover

Holt Integrated Circuits
Seead page 24

Marotta Controls

Mercury Systems
See ad back cover

New Wave Design and Verification
North Atlantic Industries Inc
Pixus Technologies

Rogerson Kratos

Sensitron Semiconductor

SynQor Inc
Seeadpage 19

VectorNav Technologies
Viable Power Conversion Technologies
Vicor Corp

CABIN MANAGEMENT SYSTEMS

Crane Aerospace & Electronics
DLS Electronic Systems Inc

Mercury Systems
See ad back cover

SynQor Inc
Seead page 19

COUNTERMEASURES

Annapolis Micro Systems Inc
Seead page 32

CONCURRENT
TECHNOLOGIES %

Concurrent Technologies

CTT - Kratos Microwave Electronics US
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Electromagnetic Technologies
Industries Inc

HUBER-+SUHNER Inc
Logos Technologies LLC

Mercury Systems
Seead back cover

SynQor Inc
Seeadpage 19

Viable Power Conversion Technologies

ELECTRONICFLIGHT
INSTRUMENT SYSTEMS (EFIS)

Mercury Systems
See ad back cover

Pixus Technologies
Rogerson Kratos

SynQor Inc
Seeadpage 19

LANDING SYSTEMS

Crane Aerospace & Electronics
Marotta Controls

Mercury Systems
Seead back cover

SynQor Inc
Seeadpage 19

13 Technology
LIGHT MANAGEMENT SYSTEMS

Avantier Inc

Mercury Systems
See ad back cover

MoviTHERM
Radiant Vision Systems

SynQor Inc
Seeadpage 19

LIGHTING

Avantier Inc
DLS Electronic Systems Inc

SynQor Inc
Seeadpage 19

Vicor Corp

NAVIGATION EQUIPMENT

Atrenne Computing Solutions
CTT - Kratos Microwave Electronics US

Dawn VME Products
Seeadpage 18

Diamond USA Inc
KVH Industries Inc

Mercury Systems
Seead back cover

Milpower Source
Seead page 22

Silicon Sensing Systems Ltd

SynQor Inc
Seeadpage 19

VectorNav Technologies
13 Technology
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SATELLITE SYSTEMS

Acroamatics Telemetry Systems
ADL Embedded Solutions Inc

Annapolis Micro Systems Inc
Seead page 32

Concurrent Technologies
Crane Aerospace & Electronics
Diamond USA Inc
HUBER-+SUHNER Inc

Marotta Controls

Mercury Systems
See ad back cover

SynQor Inc
Seeadpage 19

SECURITY SYSTEMS

ADL Embedded Solutions Inc
Concurrent Technologies
GiDEL

Logos Technologies LLC

Mercury Systems
Seead back cover

MoviTHERM

RGB Spectrum
Seeadpage 34

Southwest Microwave

SynQor Inc
Seeadpage 19

23 Technology

SHIPBOARD/MARITIME
ELECTRONICS

Ampex Data Systems

Annapolis Micro Systems Inc
Seead page 32

Atrenne Computing Solutions
Concurrent Technologies

Dawn VME Products
Seead page 18

Dayton T Brown Inc
Diamond USA Inc
Dynamic Engineering
EIZ0 Rugged Solutions

Extreme Engineering
Solutions (X-ES)

Seead inside front cover
HUBER+SUHNER Inc
Marotta Controls

Mercury Systems
Seead back cover

Milpower Source
Seead page 22

New Wave Design and Verification

North Atlantic Industries Inc

PICO Electronics Inc
Seead page 23

Pixus Technologies
Smiths Interconnect

SynQor Inc
Seeadpage 19

VersaLogic Corp
Viable Power Conversion Technologies
23 Technology

TRAINING AND SIMULATION

Ampex Data Systems
D-TA Systems Inc
Delta Digital Video
dSPACE Inc

GDP Space Systems

Mercury Systems
Seead back cover

New Wave Design and Verification
North Atlantic Industries Inc

Pixus Technologies

PNY

RGB Spectrum
Seead page 34

SynQor Inc
Seeadpage 19

Viable Power Conversion Technologies

UNMANNED VEHICLES

ADL Embedded Solutions Inc
Ampex Data Systems

Annapolis Micro Systems Inc
Seead page 32

Archer OpTx

Atrenne Computing Solutions

Bell

CTT - Kratos Microwave Electronics US
D-TA Systems Inc

Dawn VME Products
Seeadpage 18

Delta Digital Video
EIZ0 Rugged Solutions

Elma ElectroniciInc
Seead page 28

Extreme Engineering

Solutions (X-ES)
Seead inside front cover

GiDEL

Holt Integrated Circuits
Seead page 24

HUBER-+SUHNER Inc
KVH Industries Inc
Logos Technologies LLC
Marotta Controls

Mercury Systems
Seead back cover

New Wave Design and Verification
Pixus Technologies

RGB Spectrum
Seead page 34

Sensitron Semiconductor

SynQor Inc
Seeadpage 19

VectorNav Technologies
Viable Power Conversion Technologies
23 Technology

VETRONICS

Applied Avionics
Atrenne Computing Solutions

Dawn VME Products
Seead page 18

Digital Systems Engineering
EIZO Rugged Solutions

Elma Electronicinc
Seead page 28

Holt Integrated Circuits
Seead page 24

Mercury Systems
See ad back cover

Sensitron Semiconductor

SynQor Inc
Seeadpage19

WEATHER SYSTEMS

Columbia Weather Systems Inc

Mercury Systems
See ad back cover

Pixus Technologies

SynQor Inc
Seeadpage19

WEIGHT AND BALANCE SYSTEMS

SynQor Inc
Seeadpage19

RF AND MICROWAVE

AMPLIFIERS

Advanced Circuitry International

Analog Devices
Seead page 21

Analog Modules Inc

Apex Microtechnology
Seeadpage8

API Technologies Corp

Cleanroom Connection Inc

CTT - Kratos Microwave Electronics US
Dexter Magnetic Technologies Inc

Fairview Microwave Inc
Seeadpage 15

Hybrid Electronics

12R Electronics

Interstate Connecting Components
NuWaves Engineering

Pasternack
Seeadpage5

Pickering Interfaces
Seeadpage?

Powell Electronics
Pro-Comm Inc

RFMW

Saluki Technology Inc
WDS Radar

Wiselink
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ANTENNAS

Advanced Circuitry International

Analog Devices
Seead page 21

APITechnologies Corp

Cleanroom Connection Inc

Cubic Corp

Dexter Magnetic Technologies Inc

Electromagnetic Technologies
Industries Inc

Fairview Microwave Inc
Seead page 15

HUBER-+SUHNER Inc
12R Electronics
Infinite Electronics Inc

Mercury Systems
See ad back cover

Pasternack
Seeadpage

Powell Electronics

Radio Design Group Inc
RFMW

Rohde & Schwarz USA Inc
Southwest Microwave
TTlInc

BONDING AND ADHESIVES

Analog Devices
Seeadpage 21
Bakelite Synthetics

Ellsworth Adhesives
Seead page 17

MASTEREOND

ADHESIVES | SEALANTS | COATINGS

Master Bond
Seead page 32

DIPLEXERS/MULTIPLEXERS

Analog Devices
Seead page 21

APITechnologies Corp

Electromagnetic Technologies
Industries Inc

Fairview Microwave Inc
Seead page 15

Mercury Systems
Seead back cover

NuWaves Engineering

Pasternack
Seeadpage

Pickering Interfaces
Seeadpage7

RFMW
TTE Filters

DISCRETE COMPONENTS

Analog Devices
Seeadpage 21

Fairview Microwave Inc
Seead page 15

Gowanda Electronics
HUBER-+SUHNER Inc
IR HiRel - An Infineon Technologies Co

Mercury Systems
See ad back cover

Pasternack
Seeadpage$

Powell Electronics

RFMW

Trendsetter Electronics
Wavelength Electronics Inc
Wiselink

FILTERS

Advanced Circuitry International

Analog Devices
Seead page 21

Anatech Electronics Inc
APITechnologies Corp
Coilcraft Inc
Seeadpage31
Dexter Magnetic Technologies Inc

Electromagnetic Technologies
Industries Inc

Fairview Microwave Inc
Seeadpage 15
Hybrid Electronics

K&L Microwave
Seead page6

Mercury Systems
Seead back cover

NuWaves Engineering

Pasternack
Seeadpage5

Powell Electronics
Radio Design Group Inc
RFMW

SynQor Inc
Seeadpage 19

TopFlite Components
TTE Filters

FREQUENCY SYNTHESIZERS

Analog Devices
Seeadpage 21

Anritsu

Fairview Microwave Inc
Seead page 15

12R Electronics

Mercury Systems
See ad back cover

48 Military+Aerospace Electronics May 2023

NuWaves Engineering

Pasternack
Seeadpage5

RFMW
Saelig Co Inc

HYBRIDS

Analog Devices
Seead page 21

API Technologies Corp
Cleanroom Connection Inc

Electromagnetic Technologies
Industries Inc

Fairview Microwave Inc
Seead page 15

12R Electronics

Mercury Systems
See ad back cover

Pasternack
Seeadpage5

RFMW
Wiselink

MICROWAVE SUBASSEMBLIES

Advanced Circuitry International

Analog Devices
Seead page 21

API Technologies Corp
CTT - Kratos Microwave Electronics US
Diamond USA Inc

Fairview Microwave Inc
Seead page 15

Gowanda Electronics
HUBER+SUHNER Inc
I2R Electronics

Mercury Systems
See ad back cover

NuWaves Engineering

Pickering Interfaces
Seead page7

Pro-Comm Inc
Technotronix Inc

Trexon
Seead page 29

TTE Filters
Wiselink

MIXED-SIGNAL DEVICES

Advanced Circuitry International

Analog Devices
Seead page 21

Anritsu
API Technologies Corp

Fairview Microwave Inc
Seeadpage 15

Mercury Systems
See ad back cover

Per Vices Corp
RFMW

MMICS

Advanced Circuitry International

Analog Devices
Seead page 21

APl Technologies Corp

Fairview Microwave Inc
Seead page 15

HRL Laboratories LLC
12R Electronics

Mercury Systems
See ad back cover

RFMW
Tomahawk Robotics

OSCILLATORS/SYNTHESIZERS

Advanced Circuitry International

Analog Devices
Seead page 21

API Technologies Corp
Device Engineering Inc

Electromagnetic Technologies
Industries Inc

Fairview Microwave Inc
Seead page 15

12R Electronics

Mercury Systems
See ad back cover

NuWaves Engineering

Pasternack
Seeadpage5

Pro-Comm Inc
RFMW
Tektronix Inc

RF ATTENUATORS

Analog Devices
Seead page 21

Anritsu
API Technologies Corp

Fairview Microwave Inc
Seead page 15

Mercury Systems
See ad back cover

Pasternack
Seeadpage5

Pickering Interfaces
Seead page7

Powell Electronics
RFMW

Smiths Interconnect
Wiselink

RF PACKAGING

Advanced Circuitry International

Analog Devices
Seead page 21

API Technologies Corp

Fairview Microwave Inc
Seead page 15

Mercury Systems
Seead back cover
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Pasternack
Seeadpage5

Pixus Technologies
Ross Engineering Corp
Smiths Interconnect
Tektronix Inc

Trexon
Seead page 29

RF SWITCHES

Advanced Circuitry International

Analog Devices
Seeadpage21

API Technologies Corp

Fairview Microwave Inc
Seead page 15

Hybrid Electronics
Interstate Connecting Components

Mercury Systems
See ad back cover

NuWaves Engineering

Pasternack
Seeadpage 5

Pickering Interfaces
Seead page7

Powell Electronics
RFMW

Technotronix Inc

ViaLite Communications

SIGNAL GENERATORS

Analog Devices
Seead page 21

Anritsu
APITechnologies Corp
Computer2100 LLC
D-TA Systems Inc

Fairview Microwave Inc
Seead page 15

Mercury Systems
See ad back cover

Pasternack
Seeadpage 5

Per Vices Corp

Pickering Interfaces
Seeadpage7

Pro-Comm Inc

Rohde & Schwarz USA Inc
Saelig Co Inc

Saluki Technology Inc

TRANSMIT/RECEIVE MODULES

Acroamatics Telemetry Systems
Advanced Circuitry International

Analog Devices
Seead page 21

API Technologies Corp

CTT - Kratos Microwave Electronics US
D-TA Systems Inc

Device Engineering Inc

WWW.MILITARYAEROSPACE.COM

Discovery Semiconductors Inc
Seeadpage3

Fairview Microwave Inc
Seeadpage 15

GDP Space Systems
HUBER+SUHNER Inc
I2R Electronics

Mercury Systems
Seead back cover

NuWaves Engineering

Pasternack
Seeadpage$

Per Vices Corp
Powell Electronics
RFMW

UP/DOWN CONVERTERS

Advanced Circuitry International

Analog Devices
Seeadpage21

API Technologies Corp
CTT - Kratos Microwave Electronics US

Fairview Microwave Inc
Seeadpage 15

12R Electronics

Mercury Systems
See ad back cover

NuWaves Engineering

Pasternack
Seeadpage$

Per Vices Corp

PI1CO Electronics Inc
Seead page 23

RFMW
Saluki Technology Inc
Tektronix Inc

SAFETY EQUIPMENT

AND COMPONENTS

ALARM SYSTEMS

Graphic Products

Mercury Systems
Seead back cover
MoviTHERM

ALTITUDE ALERTS

Applied Avionics
Dayton T Brown Inc

ANTI-ICING EQUIPMENT
Dayton T Brown Inc

ANTI-STATICEQUIPMENT
Dayton T Brown Inc

COLLISION AVOIDANCE SYSTEMS

Mercury Systems
See ad back cover

PRODUCT CATEGORIES

EMERGENCY LOCATOR
TRANSMITTERS (EFTS)

Mercury Systems
Seead back cover

EMI/RFI

API Technologies Corp
Dayton T Brown Inc

Fairview Microwave Inc
Seeadpage 15

Mercury Systems
Seead back cover

SynQor Inc
Seeadpage 19

FIRE DETECTION

AnD Cable Products Inc

Mercury Systems
See ad back cover

MoviTHERM

STALL WARNING

Applied Avionics

Mercury Systems
Seead back cover

TERRAIN AWARENESS
WARNING SYSTEMS (TAWS)

Applied Avionics

Mercury Systems
Seead back cover

WINDSHEAR WARNING SYSTEMS

Applied Avionics

Mercury Systems
Seead back cover

SERVICES

ASSEMBLY/SUBCONTRACT
SERVICES

ADCO Circuits
Advanced Circuitry International
AnD Cable Products Inc

Custom Manufacturing &
Engineering Inc

GS PLASTICOPTICS

HUBER+SUHNER Inc

MASTERBOND

ADHESIVES | SEALANTS | COATIMOS

Master Bond
Seead page 32

AtrenneZ§

A Celestica Company

Atrenne Computing Solutions

Avantier Inc
Avo Photonics

Axiom Electronics
Seeadpage 9

CAD/CAM Services Inc

Concurrent Technologies
Connectronics Inc

CTT - Kratos Microwave Electronics US

Mercury Systems
Seead back cover

Nelson Design Services Inc

Nova Electric

NuWaves Engineering

Photonchina Co Ltd

Powell Electronics

Pro-Comm Inc

Projects Unlimited

Titan Circuits

Viable Power Conversion Technologies

CALIBRATION SERVICES

Anritsu

CAD/CAM Services Inc

Custom Manufacturing &
Engineering Inc

Eastern Applied Research Inc

Mahr Inc

Mensor

Mercury Systems
Seead back cover

Monocle Industries
Radiant Vision Systems
Rohde & Schwarz USA Inc
Ross Engineering Corp
Tektronix Inc

CONSULTANTS

AEi Systems
AnD Cable Products Inc

Annapolis Micro Systems Inc
Seead page 32

Archer OpTx

Avantier Inc

Bodkin Design & Engineering LLC
CAD/CAM Services Inc
Dayton T Brown Inc
Deloitte

DLS Electronic Systems Inc
Embassy Global

Forefronts Defense Systems
GL Communications Inc
Graphic Products

Logos Technologies LLC
McObject

Mercury Systems
Seead back cover
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Nelson Design Services Inc
NuWaves Engineering

DESIGN ENGINEERING

ADL Embedded Solutions Inc

Advanced Cooling
Technologies Inc (ACT)

Advanced Micro Peripherals
AEi Systems

Annapolis Micro Systems Inc
Seead page 32

APITechnologies Corp
Archer OpTx

(N AVANTIER

G OPTICAL IHMOWATIONS

Avantier Inc

Avo Photonics

CAD/CAM Services Inc

Custom Manufacturing &
Engineering Inc

Dawn VME Products
Seead page 18

Dayton T Brown Inc
DLS Electronic Systems Inc
Dynatem

Extreme Engineering
Solutions (X-ES)
Seead inside front cover

Leidos
Logos Technologies LLC

Mercury Systems
See ad back cover

New Wave Design and Verification
Northrop Grumman Corp

NuWaves Engineering

Per Vices Corp

Pixus Technologies

Raytheon Technologies Corp

Reynard Corp

Rogerson Kratos

Southwest Microwave

Viable Power Conversion Technologies

VPT, Inc.
Seead page 14

WOLF Advanced Technology

DISTRIBUTORS

Acromag Inc

Allied International

International Enviroguard
Interstate Connecting Components
Mahr Inc

Mercury Systems
See ad back cover

Powell Electronics
Saelig CoInc

APPLICATIONS

Annapolis Micro Systems Inc
Seead page 32

Avantier Inc

Q.ai

CAD/CAM Services Inc
Complete Inspection Systems Inc
Computer2100 LLC
Concurrent Technologies
esd electronics Inc
Generic Logic Inc

GiDEL

HD Barcode

iBASEt

McObject

Mercury Systems
See ad back cover

Science Applications
International Corp (SAIC)

COMMUNICATIONS/
NETWORKING

Acroamatics Telemetry Systems
Concurrent Technologies
dSPACE Inc

Dynatem

esd electronics Inc

GDP Space Systems
Generic Logic Inc

GL Communications Inc
H&L Instruments LLC

HD Barcode

iBASEt

McObject

Mercury Systems
Seead back cover

New Wave Design and Verification

DATA SECURITY

Ampex Data Systems

Annapolis Micro Systems Inc
Seead page 32

Concurrent Technologies
Dynatem

Kitware Inc

McObject

Mercury Systems
See ad back cover

DATABASE MANAGEMENT

McObject

Mercury Systems
Seead back cover
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SOFTWARE DATABASES

McObject

Mercury Systems
See ad back cover

DESIGN AND DEVELOPMENT
TOOLS

AEi Systems

Annapolis Micro Systems Inc
Seead page 32

CAD/CAM Services Inc
DDCIInc

dSPACE Inc

Dynatem

Generic LogicInc

GiDEL

Lambda Research Corp
Marvin Test Solutions Inc

Mercury Systems
See ad back cover

Radiant Vision Systems

DOCUMENT MANAGEMENT
SYSTEMS

CAD/CAM Services Inc
Graphic Products

Mercury Systems
See ad back cover

ELECTRONICDESIGN
AUTOMATON (EDA)

Mercury Systems
Seead back cover

GRAPHICS AND SIMULATION

Avantier Inc

Avatar Partners
CAD/CAM Services Inc
Generic LogicInc
GiDEL

Mass Virtual

Mercury Systems
See ad back cover

Rastergraf Inc

RGB Spectrum
Seead page 34

INFORMATION SECURITY

Annapolis Micro Systems Inc
Seead page 32

Computer2100 LLC
HD Barcode

Mercury Systems
Seead back cover

Perspecta Enterprise Solutions
Telos Corp

MOVING MAPS

Mercury Systems
Seead back cover

OPERATING SYSTEMS

Concurrent Technologies
VersaLogic Corp

PRODUCT LIFE CYCLE
MANAGEMENT (PLM)

Mercury Systems
Seead back cover

PROGRAMMING LANGUAGES

DDC-1nc

Mercury Systems
See ad back cover

REAL-TIME OPERATING SYSTEMS
(RTOS) AND KERNELS

Concurrent Technologies
DDC-Inc

esd electronics Inc
iBASEt

McObject

SOFTWARE CODE DESIGN,
TEST, AND VERIFICATION

dSPACE Inc
EURESYS
McObject

Mercury Systems
Seead back cover

Rogerson Kratos

TEST AND MEASUREMENT

CALIBRATION EQUIPMENT

Bodkin Design & Engineering LLC

Cleanroom Connection Inc

Custom Manufacturing &
Engineering Inc

Fairview Microwave Inc
Seead page 15

Marvin Test Solutions Inc
Mensor

Mercury Systems
See ad back cover

Palmer Wahl Instruments Inc
Radiant Vision Systems

Ross Engineering Corp

SISCO Inc

Versatile Power

COTS UPSCREENING

DLS Electronic Systems Inc
Eastern Applied Research Inc
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GiDEL

Mercury Systems
See ad back cover

Silicon Designs Inc

EMCCOMPLIANCE

API Technologies Corp
Dayton T Brown Inc
DLS Electronic Systems Inc

Mercury Systems
Seead back cover

Saelig CoInc

HALT/HASS

DLS Electronic Systems Inc
Mer-Mar Electronics
Projects Unlimited
Screening Systems Inc

METERS

Cleanroom Connection Inc
Hoffer Flow Controls Inc
Mensor

Palmer Wahl Instruments Inc
PCE Instruments

Per Vices Corp

Radiant Vision Systems
Rohde & Schwarz USA Inc
Ross Engineering Corp

RW(C Testing & Lab Supplies
Saelig Co Inc

SISCO Inc

NETWORK ANALYZERS

AEi Systems

Alta Data Technologies
Anritsu

Aukua Systems Inc
Cleanroom Connection Inc
GL Communications Inc

Mercury Systems
See ad back cover

NextComputing

PCE Instruments

Rohde & Schwarz USA Inc
Tektronix Inc

NETWORK/DATA BUS ANALYZERS

Anritsu

Aukua Systems Inc

GRiD Defence Systems
Marvin Test Solutions Inc

Mercury Systems
Seead back cover

New Wave Design and Verification
NextComputing

Saelig CoInc

Tektronix Inc

WWW.MILITARYAEROSPACE.COM

OPTICALTEST AND
MEASUREMENT

Anritsu

Archer OpTx

Aukua Systems Inc

Avantier Inc

Bodkin Design & Engineering LLC
Canon Medical Components, USA

(CMCU) / Video Sensing Devices (VSD)

Dayton T Brown Inc
Embassy Global

EXFO

Fiber Optic Center Inc
GiDEL

GL Communications Inc
GS PLASTICOPTICS

H&L Instruments LLC
Lambda Research Corp
Mahr Inc

Marvin Test Solutions Inc

Mercury Systems
Seead back cover

Monocle Industries
MoviTHERM

PCE Instruments

Radiant Vision Systems
Reynard Corp

RWCTesting & Lab Supplies
Tektronix Inc

UTC Aerospace Systems (Sensors
Unlimited Products)

Versatile Power
West Coast Tech Ltd

0SCILLOSCOPES

Anritsu

Mercury Systems
See ad back cover

PCE Instruments

Rohde & Schwarz USA Inc
Saelig Co Inc

SISCO Inc

Tektronix Inc

PORTABLE TEST SYSTEMS

Advanced Cooling
Technologies Inc (ACT)

Anritsu

AstroNova Aerospace

Aukua Systems Inc

CAD/CAM Services Inc

Cleanroom Connection Inc

Custom Manufacturing &
Engineering Inc

D-TA Systems Inc

esd electronics Inc

Fiber Optic Center Inc

GL Communications Inc

PRODUCT CATEGORIES

Mahr Inc
Marvin Test Solutions Inc
Mensor

Mercury Systems
Seead back cover

Monocle Industries
MoviTHERM

New Wave Design and Verification
NextComputing

PCE Instruments

Pixus Technologies

Radiant Vision Systems
Ross Engineering Corp
RWCTesting & Lab Supplies
Saelig Co Inc

Silicon Designs Inc

SISCO Inc

Tektronix Inc

Versatile Power

SOFTWARE-DRIVEN
INSTRUMENTATION

Marvin Test Solutions Inc
Mensor

Mercury Systems
Seead back cover

New Wave Design and Verification
Radiant Vision Systems

Tektronix Inc

Versatile Power

Wavelength Electronics Inc

SPECTRUM ANALYZERS

Anritsu

Bodkin Design & Engineering LLC
Computer2100 LLC

Eastern Applied Research Inc

Mercury Systems
Seead back cover

PCE Instruments
Per Vices Corp

Princeton Infrared
Technologies Inc (PIRT)

Rohde & Schwarz USA Inc
Saelig Co Inc

Saluki Technology Inc
SISCO Inc

Tektronix Inc

thinkRF

THERMAL MANAGEMENT/

COOLING SYSTEMS

CONDUCTION COOLING

ADL Embedded Solutions Inc

Advanced Cooling
Technologies Inc (ACT)

Annapolis Micro Systems Inc
Seead page 32

May 2023

Atrenne Computing Solutions

Dawn VME Products
Seeadpage 18

ELMA

Your Solution Pariner

Elma Electronicinc
Seead page 28

Extreme Engineering
Solutions (X-ES)

Seeadinside front cover
Marotta Controls

Mercury Systems
Seead back cover

Pixus Technologies

PWR-North America
Seead page 27

Snowbird Technologies
Systel Rugged Computers

CONVECTION COOLING

ADL Embedded Solutions Inc

Advanced Cooling
Technologies Inc (ACT)

Annapolis Micro Systems Inc
Seead page 32

Atrenne Computing Solutions

Dawn VME Products
Seeadpage 18

Dynamic Engineering

Elma Electronicinc
Seead page 28

Extreme Engineering
Solutions (X-ES)

Seeadinside front cover
Marotta Controls

Mercury Systems
See ad back cover

Pixus Technologies

PWR-North America
Seead page 27

Systel Rugged Computers
LIQUID COOLING

Advanced Cooling
Technologies Inc (ACT)

Annapolis Micro Systems Inc
Seead page 32

Atrenne Computing Solutions

Elma Electronicinc
Seead page 28

Hoffer Flow Controls Inc
Marotta Controls

Mercury Systems
Seead back cover

Pixus Technologies
PWR-North America
Seead page 27

Systel Rugged Computers
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3 micron Laser Technology; Indianapolis, IN, USA,
3micronlasers.com

4Lasers; Vilnius, Lithuania, www 4lasers.com
Abaco Systems; Huntsville, AL, USA, www.abaco.com

Acroamatics Telemetry Systems; Goleta, CA, USA,
Www.acroamatics.com

Acromag Inc; Wixom, MI, USA, www.acromag.com

ADCO Circuits; Rochester Hills, MI, USA, www.adcocircuits.com

ADEK Industrial Computers; Raymond, NH, USA, www.adek.com

Adimec; Woburn, MA, USA, www.adimec.com

ADL Embedded Solutions Inc; San Diego, CA, USA,
www.adl-usa.com

Advanced Circuitry International; Duluth, GA, USA,
www.aciatlanta.com

Advanced Cooling Technologies Inc (ACT);
Lancaster, PA, USA, www.1-act.com

Advanced Energy Industries Ing; Fort Collins, (0, USA,
www.advancedenergy.com

Advanced Interconnections Corp; West Warwick, Rl, USA,
www.advanced.com

Advanced Micro Peripherals; Witchford, Cambridgeshire, UK,
www.ampltd.com

Advanced Photonix Inc; Ann Arbor, MI, USA,
www.advancedphotonix.com

AEi Systems; Henderson, NV, USA, www.aeng.com

Aerospace Maintenance Solutions LL; Solon, OH, USA,
www.aerospacellc.com

AirBorn Inc; Georgetown, TX, USA, www.airborn.com
Aitech; Chatsworth, CA, USA, www.aitechsystems.com
Allied International; Bedford Hills, NY, USA, www.alliedinter.com

Alta Data Technologies; Rio Rancho, NIV, USA, www.altadt.com

View more online at: militaryaerospace.com/directory

Analog Modules In; Longwood, FL, USA,
www.analogmodules.com

Anatech Electronics Inc; Garfield, NJ, USA,
www.anatechelectronics.com

AnD Cable Products Inc; Concord, CA, USA, andcable.com

Annapolis Micro Systems Inc;
190 Admiral Cochrane Dr, Suite 130,
Annapolis, MD 21401, USA, TEL: 410-841-2514,

wfinfo@annapmicro.com, www.annapmicro.com
Seead page 32

Annapolis Micro Systems maintains a full ecosystem of 3U &
6U 100G Ethernet SOSA,N¢-aligned products for challenging
data digitization, digital signal processing, and data recording
applications. Products are designed for advanced HPC,

ISR, and multi-function EW, including phased array radar,
cybersecurity network processing, DRFM, beamforming,
wireless communication, and radar signal processing.

Anritsu; Allen, TX, USA, anritsu.com

Apex Microtechnology; 5980 N Shannon Rd, Tucson,
AZ 85741, USA, TEL: 520-690-8600, apexanalog.com
Seead page8
Apex designs and manufactures precision power analog
monolithic, hybrid and open frame components for
awide range of industrial, test and measurement,
medical, aerospace and military applications. Apex
Microtechnology is a recognized leader for consistently
developing products that lead the industry in
terms of performance, quality, and reliability.

APITechnologies Corp; Marlborough, MA, USA, www.apitech.com
Applied Avionics; Ft Worth, TX, USA, www.appliedavionics.com

Applied Physical Sciences Corp (APS); Groton, MA, USA,
www.aphysci.com

Archer OpTx; Rockwall, TX, USA, www.archeroptx.com
Areté; Northridge, CA, USA, arete.com

Arkema Ing; King of Prussia, PA, USA, www.arkema.com/usa/en

AstroNova Aerospace; West Warwick, RI, USA,
aerospace.astronovainc.com

AMETEK Haydon Kerk Pittman; Waterbury, CT, USA,
www.haydonkerkpittman.com

Ametek IntelliPower Inc; Orange, CA, USA,
www.intellipower.com

Ampex Data Systems; Hayward, CA, USA, www.ampex.com

Analog Devices; Corporate Headquarters,
One Analog Way, Wilmington, MA 01887, USA,
TEL: 781-935-5565, www.analog.com
Seead page 21
Analog Devices, Inc. (NASDAQ: (ADI) is a global semiconductor
leader that bridges the physical and digital worlds to enable
breakthroughs at the Intelligent Edge. ADI combines analog,
digital, and software technologies into solutions that help
drive advancements in digitized factories, mobility, and
digital healthcare, combat climate change, and reliably
connect humans and the world. With revenue of more
than $12 billion in FY22 and approximately 25,000 people
globally working alongside 125,000 global customers, ADI
ensures today’s innovators stay Ahead of What's Possible.

ATO EMI Power Filter; Los Angeles, CA, USA, www.ato.com/filters

AVANTIER

G OFTICAL IHMOWATIONS

Avantier Inc; 1100 US Hwy 22, North Plainfield,
NJ 07060, USA, TEL: 732-321-6915,
sales@avantierinc.com, www.avantierinc.com
Isan unparalleled leader in providing custom optical
systems solutions. We offer advance precision custom
optical design, optical engineering, optical lens
assembly, rapid optical proto-typing, image processing
and optical manufacturing services. Avantier is both
150 9001:2015 and 150 13485:2016 certified.

Avatar Partners; Huntington Beach, CA, USA, avatarpartners.com
Avo Photonics; Horsham, PA, USA, www.avophotonics.com

Axiom Electronics; 9845 Northeast Eckert Dr,
Suite 200, Hilsboro, OR 97006, USA,
TEL: 503-643-6600, info@axiomsmt.com,
axiomelectronics.com
Seeadpage9
Axiom Electronics assembles and tests complex circuit
boards and complete systems for prototype, pilot run and
production builds. We can work from your designs using
mature or newly-introduced technologies, and we can build
to virtually any standards and specifications you choose.

Bakelite Synthetics; Louisville, KY, USA, www.bakelite.com
Bell; Ft Worth, TX, USA, www.bellflight.com
Beta Dyne; Bridgewater, MA, USA, betadynepower.com

Bodkin Design & Engineering LLC; Newton, MA, USA,
www.bodkindesign.com

Bravo Communications Inc; San Jose, CA, USA,
www.bravobravo.com

Brushless.com; Los Angeles, CA, USA, www.brushless.com
(3.ai; Redwood City, CA, USA, 3.ai
CAD/CAM Services Ing; Celina, TX, USA, www.cadcam.orq

Cambridge Pixel; Litlington, Royston, Herts, UK,
www.cambridgepixel.com

ATO Relays; Los Angeles, CA, USA, www.atorelays.com

Atrenne Zﬁ

A Celestica Company

Atrenne Computing Solutions; 10 Mupac Dr,
Brockton, MA 02301, USA, TEL: 508-588-6110,
sales@atrenne.com, www.atrenne.com
Premier vendor of custom and COTS chassis enclosures,
backplanes, front panels, and metal extrusions for the
military and critical computing markets. Atrenne Computing
Solutions offers deep engineering expertise in mechanical
design, thermal management, signal integrity, complex
interconnection, power management technologies, as well
as vertically integrated manufacturing and assembly.

Aukua Systems Inc; Austin, TX, USA, www.aukua.com

Aurora Circuits; Aurora, IL, USA, auroracircuits.com
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Canon Medical Components, USA (C(MCU)/ Video
Sensing Devices (VSD); Irvine, CA, USA, mcu.canon/vsd

Cinch Connectivity Solutions; Lombard, IL, USA,
www.belfuse.com

Cleanroom Connection Inc; Spring Branch, TX, USA,
www.deanroomconnection.com

Coherent Logix Inc; 1120 S Capital of Texas Hwy,
Bldg 3, Suite 200, Austin, TX 78746, USA,
TEL: 512-382-8940, sales@coherentlogix.com,

www.coherentlogix.com
Seead page 16

Coherent Logix provides low-power, high performance
microprocessors for the Space 2.0, defense, communications
and media markets. Our HyperX family of low-SWaP
processors are typically 4x more performant with 50% less
power draw and a 40% lower price than competitive FPGAs.
HyperX SoCs are C-programmable and field upgradable.
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Coilcraft Inc; 1102 Silver Lake Rd, Cary, IL 60013, USA,
TEL: 847-639-6400, sales@coilcraft.com,
www.coilcraft.com
Seead page 31
Coilcraftis a leading global supplier of magnetic components
including high performance RF chip inductors, power
magnetics and filters. In addition to a large selection of
standard components, Coilcraft also designs and builds custom
magnetics to fita customer’s exact electrical requirements.

Columbia Weather Systems Inc; Hillsboro, OR, USA,
columbiaweather.com

Complete Inspection Systems Inc; Indialantic, FL, USA,
www.completeinspectionsystems.com

Components Technology Institute Inc; Huntsville, AL, USA,
www.cti-us.com

Computer2100 LLG St Johns, M, USA, www.wavecomusa.com

CONCURRENT
TECHNOLOGIES gooi

Concurrent Technologies; 400 W Cummings Pk,
Suite 1500, Woburn, MA 01801, USA,
TEL: 781-933-5900, sales@gocct.com, www.gocct.com
Concurrent Technologies designs and manufactures a range
of high-performance Intel® processor boards, networking,
storage, software and systems for use in critical embedded
applications. Our card and system products meet the
highest standards for long life, reliable operation and are
offered with world class support and service options.

Connectronics Ing; Edinburgh, IN, USA,
www.connectronicsinc.com

Cortec Corp; St Paul, M, USA, www.cortecvci.com

Crane Aerospace & Electronics; Lynnwood, WA, USA,
WWW.Craneae.com

CTT- Kratos Microwave Electronics US; San Jose, CA, USA,
Www.cttinc.com

Cubic Corp; San Diego, CA, USA, www.cubic.com

Curtiss-Wright Defense Solutions; Ashburn, VA, USA,
www.curtisswrightds.com

Custom Manufacturing & Engineering Inc;
Pinellas Park, FL, USA, www.custom-mfg-eng.com

D-TA Systems Inc; Ottawa, ON, Canada, www.d-ta.com

Deloitte; Falls Church, VA, USA, www2.deloitte.com

Delta Digital Video; Horsham, PA, USA,
www.deltadigitalvideo.com

Device Engineering Ing; Tempe, AZ, USA, www.deiaz.com

Dexter Magnetic Technologies Inc; Elk Grove Village, IL, USA,
www.dextermag.com

Diamond USA Inc; North Billerica, MA, USA, www.diausa.com

Digital Systems Engineering; Scottsdale, AZ, USA,
www.digitalsys.com

Discovery Semiconductors Inc; 119 Silvia St,
Ewing, NJ 08628, USA, TEL: 609-434-1311,
www.discoverysemi.com
Seeadpage3
Discovery Semiconductors, Inc. is an industry leader in
manufacturing ultrafast, high optical power handling InGaAs
photodetectors, RF over fiber optical receivers, balanced
optical receivers, extended wavelength photodetectors,
and several custom products for applications ranging from
analog RF links to ultrafast digital communications.

Diversified Technologies Inc; Bedford, MA, USA,
www.divtecs.com

DLS Electronic Systems Inc; Wheeling, IL, USA, www.disemc.com

dSPACE Inc; Brighton, MI, USA, www.dspaceinc.com
DURABOOK: Fremont, CA, USA, www.durabookamericas.com
Dynamic Engineering; Santa Cruz, CA, USA, www.dyneng.com
Dynatem; Lake Forest, CA, USA, www.dynatem.com

e-con Systems India Pvt Ltd; Chennai, India,
WWW.e-consystems.com

Eastern Applied Research Inc; Lockport, NY, USA,
wwweasternapplied.com

Eaton; Camarillo, CA, USA, www.eaton.com/interconnect

Echodyne; Kirkland, WA, USA, www.echodyne.com

ELMA

Your Selution Partner

Elma ElectronicInc; 44350 S Grimmer Blvd, Fremont, CA 94538,
USA, TEL: 510-656-3400, sales@elma.com, www.elma.com
Seeadpage 28
Elma Electronic designs and builds backplanes, rugged
enclosures, embedded hardware and integrated subsystems
using open standards. Our products align to MOSA - SOSA™,
CMOSS, OpenVPX, and small form factors like VNX+. Long-term
partnerships are built on delivering highly reliable next-gen
computing platforms for air, sea and land defense applications.

Embassy Global; Hamburg, NY, USA, www.embassyglobal.com
EPIX Inc; Buffalo Grove, IL, USA, www.epixinc.com

esd electronics Inc; Greenfield, MA, USA, www.esd.eu

EURESYS; Seraing, Belgium, www.euresys.com

Evans Capacitor Co; East Providence, RI, USA, www.evanscap.com
EXFO; Richardson, TX, USA, www.exfo.com

XES

B Enal

Extreme Engineering Solutions (X-ES);
9901 Silicon Prairie Pkwy, Verona, W1 53593, USA,
TEL: 608-833-1155, sales@xes-inc.com, www.xes-inc.com
Seead inside front cover
Isaleaderin the design, manufacture, and support of COTS
to fully custom embedded computing solutions. Provides an
extensive portfolio of commercial and ruggedized single-board
computers (SBCs), mezzanine modules, FPGA modules, 1/0,
SSD storage, networking, power modules, enclosures, and
integrated systems. Trusted 100% USA-based supply chain.

Pradctsm

Dawn VME Products; 47915 Westinghouse Dr,
Fremont, CA 94539, USA, TEL: 800-258-3296,
sales@dawnvme.com, www.dawnvme.com
Seeadpage 18
Since 1985, Dawn VME Products has been designing and
manufacturing high performance and reliable embedded
technology products for demanding mission critical
development and deployment. A founding member of VITATM,
Dawn is dedicated to maximizing customer satisfaction
through on-time delivery of zero-defect products. Rugged,
Reliable and Ready. You need it right. You want Dawn.

@EIZD

EIZ0) Muagged Solutions

EIZ0 Rugged Solutions; 432 S Keller Rd,
Orlando, FL 32810, USA, TEL: 407-262-7100,
ers-info@eizo.com, www.eizorugged.com
EIZ0 Rugged Solutions manufactures NVIDIA-based OpenVPX
and XMC video graphics/GPGPU/AI-enabled processing
hardware for High-Performance Embedded Computing (HPEC)
systems. EIZ0 also manufactures rugged LCD monitors for
military display systems and other COTS video accessories.
Solutions are designed to MIL-STD-810 and are SOSA-aligned.

Dayton TBrown Inc; Bohemia, NY, USA, www.dtb.com

DDC-l Inc; Phoenix, AZ, USA, www.ddd.com

WWW MILITARYAEROOPACE COM

Electromagnetic Technologies Industries Inc;
Boonton, NJ, USA, www.etiworld.com

Ellsworth Adhesives; W129 N10825 Washington Dr,
Germantown, W1 53022, USA, TEL: 877-454-9224,
info@ellsworth.com, ellsworth.com
Seeadpage 17
Ellsworth Adhesives is a global distributor specializing
in the supply and logistics of specialty chemicals and
equipment. We offer a wide variety of products that
meet 150 9001:2015 and AS9120B requirements. We offer
services from custom formulation, inventory management,
low-pressure molding, converting services, and more.

Fairview Microwave Inc; 301 Leora Ln, Suite 100,
Lewisville, TX 75056, USA, TEL: 800-715-4396,
sales@fairviewmicrowave.com,
www.fairviewmicrowave.com
Seead page 15
Fairview Microwave is a leading provider of high-quality
RF and microwave components including adapters,
connectors, attenuators, coaxial cables, terminations,
and much more. Specializing in immediate product
needs, offers same-day shipping on thousands of in-stock
items with no minimum purchasing requirements.

Fiber Optic Center Inc; New Bedford, MA, USA, focenter.com
Firebird Optics; Northport, NY, USA, wwwfirebirdoptics.com

Forefronts Defense Systems; Dufur, OR, USA,
www.forefronts.com

FS; New Castle, DE, USA, wwwifs.com
Gateworks; San Luis Obispo, CA, USA, www.gateworks.com
GDP Space Systems; Horsham, PA, USA, www.gdpspace.com

General Micro Systems Inc; 8358 Maple PI,
Rancho Cucamonga, CA 91730, USA,
TEL: 909-980-4863, www.gms4shc.com
Seead page 11
Is a supplier to several major aerospace and defense
programs and platforms on land, sea and in air including
WIN-T, DDG-M, multiple UAV platforms, manned and
unmanned ground vehicles, missiles, helicopters,
warfighter wearable systems and Air Force One.
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Generic Logic Inc; Amherst, MA, USA, www.genlogic.com
GiDEL; Santa Clara, CA, USA, www.gidel.com/image-processing
GL Communications Inc; Gaithersburg, MD, USA, www.gl.com

Global Sourcing OEM Ltd; Kowloon, Hong Kong,
WWWw.gs-0em.com

Gowanda Electronics; Gowanda, NY, USA, www.gowanda.com
Graphic Products; Beaverton, OR, USA, www.graphicproducts.com
Greenliant; Santa Clara, CA, USA, www.greenliant.com

GRiD Defence Systems; Wooburn Green, UK, www.griduk.com
GS PLASTICOPTICS; Rochester, NY, USA, www.gsoptics.com

Guernsey Coating Laboratories In; Ventura, CA, USA,
Www.guernseycoating.com

H&L Instruments LLC; North Hampton, NH, USA,
www.hlinstruments.com

Handheld US; Corvallis, OR, USA, www.handheldgroup.com
HD Barcode; Indialantic, FL, USA, www.hdbarcode.com
HEPA Corp; Anaheim, CA, USA, www.hepa.com

Hexion Inc; Columbus, OH, USA, www.hexion.com

High Energy Devices LLC; Bridgeton, MO, USA,
www.highenergydevices.com

Highland Technology; San Francisco, CA, USA,
www.highlandtechnology.com

Hoffer Flow Controls Inc; Elizabeth City, NC, USA,
www.hofferflow.com

" HOLT:

INTEGRATED CIRCUITS
Holt Integrated Circuits; 101 Columbia, Aliso Viejo, CA 92656,

USA, TEL: 949-859-8800, info@holtic.com, www.holtic.com
Seead page 24
Supplies ICs for avionics and military data bus applications.
Offers awide range of ARINC 429 products, MIL-STD-1553
BC/RT/MT protocol ICs, IP Cores, transceivers and
transformers. Other IC offerings include ARINC 825 (CAN),
ARINC717, Ethernet, RS-485/422, analog switches and
discrete-to-digital sensing. Products are specified by
more than 400 avionics manufacturers worldwide.

HRL Laboratories LLC; Malibu, CA, USA, www.hrl.com

HUBER-+-SUHNER Ing; Herisau, Appenzell Ausserthoden,
Switzerland, www.hubersuhner.com

Hybrid Electronics; Sanford, FL, USA, www.hybridelectronics.com
12R Electronics; Macungie, PA, USA, www.i2relectronics.com
iBASEt; Foothill Ranch, CA, USA, www.ibaset.com

Infinite Electronics Inc; Irvine, CA, USA,
www.infiniteelectronics.com

Intel Corp; Santa Clara, CA, USA, www.intel.com
Interface Concept; Quimper, France, www.interfaceconcept.com

International Enviroguard; Mesquite, TX, USA,
int-enviroguard.com

Interstate Connecting Components; Lumberton, NJ, USA,
www.connecticccom

IR HiRel - An Infineon Technologies Co; I Sequndo, CA, USA,
www.infineon.com/irhirel

Iscan Inc; Woburn, MA, USA, www.iscaninc.com
Jasper Electronics; Anaheim, CA, USA, www.jasperelectronics.com

K&L Microwave; 2250 Northwood Dr,
Salishury, MD 21801, USA, TEL: 410-749-2424,

support@mpadover.com, www.kImicrowave.com
Seeadpage 6

K&L Microwave is recognized by top-tier defense
contractors and wireless infrastructure providers as a
world leader in the design and manufacture of RF and
microwave filters, duplexers, and integrated assemblies.

Kitware Inc; Clifton Park, NY, USA, www kitware.com

Kraken Robotic Systems; Mount Pearl, NL, Canada,
krakenrobotics.com

KVH Industries Inc; Middletown, RI, USA, www.kvh.com
L3Harris Technologies; Melbourne, FL, USA, www.3harris.com
Lambda Research Corp; Littleton, MA, USA, www.Jambdares.com

LCR Embedded Systems; 9 S Forrest Ave,
Jeffersonville, PA 19403, USA, TEL: 610-278-0840,
sales@lcrembedded.com,
www.lcrembeddedsystems.com
Seeadpage 1
LCR Embedded Systems is a leading provider of chassis,
backplanes, and fully integrated systems for the aerospace
and defense industry with a focus on VITA and cPCl
system architectures. We offer a full suite of rapid design,
manufacturing, testing, and system integration services.

Leidos; Reston, VA, USA, www.leidos.com

Leonardo DRS; Arlington, VA, USA, www.leonardodrs.com

Lfiber Optic Ltd; Shenzhen, Guangdong, China, www.Ifiber.com
LLCVTCBASPIK Ltd; Vladikavkaz, Russia, www.baspik.com
Lockheed Martin; Bethesda, MD, USA, www.lockheedmartin.com
Logos Technologies LLC; Fairfax, VA, USA, www.logostech.net
Mahr Inc; Providence, RI, USA, www.mahr.com

Marotta Controls; Montville, NJ, USA, marotta.com

Marvin Test Solutions Inc; Irvine, CA, USA, www.marvintest.com

Mass Virtual; Orlando, FL, USA, massvirtual.com

McObject; Federal Way, WA, USA, www.mcobject.com
Mech-Tronics; Mount Holly, NJ, USA, www.mech-tronics.net

MEMKOR; 10051 E Dynamite Blvd, Suite 120,
Scottsdale, AZ 85262, USA, TEL: 602-424-6246,
sales@memkor.com, www.memkor.com
Seead page 17
American engineering company building SECURE,
HIGH ENDURANCE, and RUGGED Military-grade
SSDs. Designed to protect your data and perform in
the HARSHEST operating environments. MEMKOR
controller and firmware. FIPS140-2 validated.

Mensor; San Marcos, TX, USA, www.mensor.com

Mer-Mar Electronics; Hesperia, CA, USA, mermarinc.com

mercury

Mercury Systems; 50 Minuteman Rd, Andover, MA 01810, USA,
TEL: 866-627-6951, sales@mrcy.com, mrcy.com
Seead back cover
Mercury designs embedded computer boards and recording
systems for DSP, software radio and data acquisition as
an 150 9001:2015 certified company. Products feature
high-speed digital and analog interfaces and FPGAs in
AMC, XMC, FMC, PMC, cPCl, PCle, and VPX suitable for
both COTS commercial and rugged environments.

Microchip Technology Inc; Chandler, AZ, USA,
www.microchip.com/aero

Milpower Source; PO Box 810, 7 Field Ln,
Belmont, NH 03220, USA, TEL: 603-267-1328,

sales@milpower.com, www.milpower.com
Seead page 22

A global leader in the design of power conversion, power
management and networking solutions for military
applications. The company offers a wide range of COTS and
MOTS (modified off-the-shelf) products, as well as designs to
customers’ specifications to achieve the optimal solution.

Monocle Industries; Coppell, TX, USA,
www.opticalmicrometers.com

MoviTHERM; Irvine, CA, USA, www.movitherm.com

Nelson Design Services Inc; Willow Grove, PA, USA,
www.nelson-design.com

(SgMASTERBOND‘“

ADHESIVES | SEALANTS | COATINGS

Master Bond; 154 Hobart St, Hackensack, NJ 07601, USA,
TEL: 201-343-8983, main@masterbond.com
www.masterbond.com
Seead page 32
Master Bond epoxies, silicones, UV curable and LED curable
systems feature outstanding performance properties. Each
adhesive is formulated to meet specific application needs and
requirements. Compounds may be used as conformal coatings,
die attach adhesives, optical grade encapsulants, lens bonding
and sealing systems, and thermal interface materials.

‘r neousYys
L TECHNOLOGY

Neousys Technology Inc; 15F, 868-3 Zhongzheng Rd,
Zhonghe Dist, New Taipei City 23586, Taiwan,
nta.marketing@neousys-tech.com,
www.neousys-tech.com/en
Neousys Technology is an industry-leading provider of
patented wide-temperature industrial embedded and edge
Al GPU computing platforms for harsh defense industry and
various other vertical applications. Designs and manufactures
rugged embedded platforms and modules. With core expertise
ranging from embedded computing to data acquisition and
processing.
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VVWAVE
Design & Verification
New Wave Design and Verification; 10260 Viking Dr,

Suite 250, Eden Prairie, MN 55344, USA,
TEL: 952-224-9201, info@newwavedv.com,
newwavedv.com
New Wave DV provides programmable network interface
hardware, FPGA IP cores, and system-level products for
high-speed serial interfaces used in embedded and test
systems. Protocols supported include Ethernet, Fibre
Channel, Mil1394 (1394b AS5643), sFPDP, ARINC-818,
HSDB, and custom protocols. Engineering customization
is also available to meet program requirements.

NextComputing; Nashua, NH, USA, www.nextcomputing.com
North Atlantic Industries Inc; Bohemia, NY, USA, www.naii.com
Northrop Grumman Corp; falls Church, VA, USA,

Nova Electric; Bergenfield, NJ, USA, www.novaelectric.com
NuWaves Engineering; Middletown, OH, USA, nuwaves.com

Omnetics Connector Corp; 8840 Evergreen Blvd,
Minneapolis, MN 55433, USA, TEL: 763-572-0656,

sales@omnetics.com, www.omnetics.com
Seead page 20

Manufactures and designs micro-miniature,
nano-miniature, and hybrid connectors, wire harnesses,
and cable assembly solutions for the toughest,
smallest, and highest speed applications.

Opto Diode Corp; Camarillo, CA, USA, www.optodiode.com

0SI OptoElectronics Inc; Hawthorne, CA, USA,
www.osioptoelectronics.com

OTTO; Carpentersville, IL, USA, www.otto-controls.com

P&A Components Inc; Sylmar, CA, USA, pacomponentsinc.com

Palmer Wahl Instruments Inc; Asheville, NC, USA,
www.palmerwahl.com

Pasternack; 17802 Fitch, Irvine, CA 92614, USA,
TEL: 949-261-1920, sales@pasternack.com,

WWW.EaSternack.com
Seeadpage)

Pasternack is a global supplier of RF and Microwave
components. They provide a broad selection of
products available for same-day shipment worldwide.
Pasternack service’s customers in more than 35
countries worldwide and since the product is already
on the shelf, they can meet your schedules and respond
to all of your urgent product requirements.

PAVE Technology Co Inc; Dayton, OH, USA,
www.pavetechnologyco.com

PCE Instruments; Jupiter, FL, USA, www.pce-instruments.com/us
Per Vices Corp; Toronto, ON, Canada, www.pervices.com

Perspecta Enterprise Solutions; Chantilly, VA, USA,
perspecta.com

PG&O - Precision Glass & Optics; Santa Ana, CA, USA,
WWW.pgo.com

WWW.MILITARYAEROSPACE.COM

Phoenix International; 812 W Southern Ave,
Orange, CA 92865, USA, TEL: 714-283-4800,
info@phenxint.com, www.phenxint.com
Seead page 25
Manufacturer of rugged COTS data storage products
that ensure the highest performance data storage
systems. These systems range in size and application
from multi-terabyte Fibre Channel RAID, and Network
Attached Storage (NAS) configurations to conduction
cooled plug-in VPX/VME solid state disk modules. Phoenix
isan AS9100 Rev D/1S0 9001:2015 certified SBE.

Photonchina Co Ltd; Fuzhou, Fujian, China,
www.photonchinaa.com

Pickering Interfaces; 221 Chelmsford St, Chelmsford,
MA 01824, USA, TEL: 781-897-1710,
ussales@pickeringtest.com, www.pickeringtest.com
Seeadpage?

Offering modular signal switching and simulation
solutions for aerospace and defense electronic test

and verification systems. Pickering provides the most
extensive range of switching and simulation solutions
inthe industry for PXI, PC, LXI and USB applications, as
well as application software, software drivers and a full
range of supporting connectivity and cabling solutions.

PI1CO Electronics Inc; 143 Sparks Ave,
Pelham, NY 10803, USA, TEL: 914-738-1400,
info@picoelectronics.com, www.picoelectronics.com
Seead page 23
Manufactures military, COTS, and industrial
DC/DC converters, high-voltage modules, AC/DC power
supplies, inductors, and transformers. MIL-PRF units,
environmental screening, and custom specifications are
available from an 150-AS9100D approved facility.

Pixus Technologies; Waterloo, ON, Canada,
www.pixustechnologies.com

PNY:; Parsippany, NJ, USA, www.pny.com
Powell Electronics; Swedeshoro, NJ, USA, www.powell.com
Premier Filters Inc; Orange, CA, USA, www.premieremc.com

Princeton Infrared Technologies Inc (PIRT);
Monmouth Junction, NJ, USA, www.princetonirtech.com

Pro-Comm In; Brick, NJ, USA, www.procomm222.com
Projects Unlimited; Dayton, OH, USA, www.pui.com
Pryme; Brea, CA, USA, www.pryme.com

PSSCLabs; Lake Forest, CA, USA, www.pssclabs.com

PWR-North America; 6950 Guion Rd,
Indianapolis, IN 46268, USA, TEL: 317-293-4100,
info@pwrna.com, www.pwrna.com
Seead page 27
By providing comprehensive design and engineering
services with on-site manufacturing of high-performance
aluminum radiators, heat exchangers and liquid cold
plates, PWR NA delivers the North American market with
unrivaled support to suit broad scope cooling needs.

Radiant Vision Systems; Redmond, WA, USA,
www.radiantvisionsystems.com

Radio Design Group Ing; Grants Pass, OR, USA,
www.radiodesign.com

Randhir Metal And Alloys Pvt Ltd; Mumbai, Maharashtra, India,
www.randhirmetal.com

Rantec; Los Osos, CA, USA, www.rantec.com

Rastergraf Inc; Berkeley, CA, USA, www.rastergraf.com
Raytheon Technologies Corp; Waltham, MA, USA, www.rtx.com
Reynard Corp; San Clemente, CA, USA, www.reynardcorp.com
RFMW: San Jose, CA, USA, www.rfmw.com

RGB Spectrum; 1101 Marina Village Pkwy, Suite 101,
Alameda, CA 94501, USA, TEL: 510-814-7000,
sales@rgh.com, www.rgh.com
Seead page 34
RGB Spectrum’s state-of-the-art visualization and signal
distribution technologies are deployed in mission-critical
defense and aerospace applications, including, command
centers, TOCs, CAISR, simulators, missile testing and defense
systems, UAV control stations, shipboard communications,
vessel and vehicle consoles, and training systems.

Rochester Electronics LLC; Newburyport, MA, USA,
www.rocelec.com

Rogerson Kratos; Pasadena, CA, USA, www.rogersonkratos.com

Rohde & Schwarz USA In; Columbia, MD, USA,
www.rohde-schwarz.com

Ross Engineering Corp; Campbell, CA, USA,
WWWw.rossengineeringeorp.com

RPMCLasers Inc; O0'Fallon, MO, USA, www.rpmclasers.com
RUSH PCB Ing; Milpitas, CA, USA, rushpch.com

RWCTesting & Lab Supplies; £l Paso, TX, USA,
www.rwtesting.com

Saelig Co Inc; Fairport, NY, USA, wwwisaelig. com
Saluki Technology In; Taipei, Taiwan, www.salukitec.com
Samtec; New Albany, IN, USA, www.samtec.com

Science Applications International Corp (SAIC);
Reston, VA, USA, www.saic.com

Screening Systems Inc; Campbell, CA, USA, www.scrsys.com
Scytek Laboratories Inc; Logan, UT, USA, www.scytek.com
Sealevel Systems; Liberty, SC, USA, www.sealevel.com

Sensitron Semiconductor; Hauppauge, NY, USA,
www.sensitron.com

Sierra Pacific Innovations; Las Vegas, NV, USA, www.x20.0rg
Silicon Designs In; Kirkland, WA, USA, wwwisilicondesigns.com

Silicon Sensing Systems Ltd; Plymouth, Devon, UK,
wwwsiliconsensing.com

Silvus Technologies Inc; Los Angeles, CA, USA,
silvustechnologies.com

SISCO Inc; New York, NY, USA, www.sisco.com

Smiths Interconnect; Kansas City, KS, USA,
www.smithsinterconnect.com

Snowbird Technologies; Jacksonville, FL, USA,
www.snowbirdtech.com

Southwest Microwave; Tempe, AZ, USA,
www.southwestmicrowave.com/interconnect

Standex Electronics; Fairfield, OH, USA, standexelectronics.com

Stellar Technology; Buffalo, NY, USA, wwwistellartech.com
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SynQor Inc; 155 Swanson Rd, Boxborough, MA 01719-1316, USA,
TEL: 978-849-0600, power@syngor.com,
www.syngor.com/maebg23
Seeadpage 19
SynQor is a leading supplier of power conversion solutions
to the military market. The innovative products are
designed for today’s leading-edge power infrastructure
hardware. The MilQor series of ruggedized UPS, power
systems, Hi-Rel and Mil-COTS converters and filters
brings the company’s field proven high-efficiency
synchronous-rectifier technology to the military industry.

Systel Rugged Computers; Sugar Land, TX, USA,
Www.systelusa.com

Systems & Technology Research; Woburn, MA, USA,
www.stresearch.com

Tech Etch; Plymouth, MA, USA, wwwitechetch.com

Technology Dynamics Inc; Bergenfield, NJ, USA,
technologydynamicsinc.com

Technotronix Inc; Anaheim, CA, USA, www.technotronix.us
Tektronix Inc; Beaverton, OR, USA, www.tek.com/milgov
Teledyne DALSA; Waterloo, ON, Canada, www.teledynedalsa.com

Teledyne e2v Semiconductors; Saint-Egreve, France,
semiconductors teledyneimaging.com/en/home

Telos Corp; Ashburn, VA, USA, www.telos.com

TEWS Technologies GmbH; Halstenbek, Germany,
Www.tews.com

thinkRF; Kanata, ON, Canada, thinkrf.com

Times Microwave Systems; Wallingford, CT, USA,
www.timesmicrowave.com
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Titan Circuits; Phoenix, AZ, USA, pcbassembly.com

Tomahawk Robotics; Melbourne, FL, USA,
www.tomahawkrobotics.com

TopFlite Components; Miami, FL, USA, topflitecomponents.com

Trendsetter Electronics; Georgetown, TX, USA,
www.rendsetter.com

Trenton Systems Inc; Lawrenceville, GA, USA,
www.rentonsystems.com

Trexon; 9600 Valley View Rd, Macedonia, OH 44056,
USA, TEL: 800-421-4520,

rmartinez@trexonglobal.com, trexonglobal.com
Seeadpage29

Designed for Durability. Engineered for Excellence. We solve
highly challenging connectivity problems with relentless
innovation, industry expertise, and constant collaboration.
Trexon provides an expanding range of specialized products
and solutions designed for rugged and specific conditions.

TTE Filters; Gowanda, NY, USA, tte.com
TTlInc; Ft Worth, TX, USA, wwwi.tti.com

UTC Aerospace Systems (Sensors Unlimited
Products); Princeton, NJ, USA, www.sensorsinc.com

VectorNav Technologies; Dallas, TX, USA, www.vectornav.com
Velmex Ing; Bloomfield, NY, USA, www.elmex.com
VerotecInc; North Haven, CT, USA, wwwverotec.co.uk
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Viable Power Conversion Technologies;

Pointe-Claire, QC, Canada, wwwviablepower.com
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wwwuikingtechnology.com
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VPT, Inc.; 19909 120th Ave NE, Suite 102, Bothell, WA 98011, USA,

TEL: 425-353-3010, vptsales@vptpower.com,
www.yptpower.com

Seeadpage 14

VPT, Inc.is a global leader in providing power conversion
solutions for use in avionics, military, and space applications.
For over 30 years, VPT has provided high-reliability DG-DC
converters (isolated and non-isolated), EMIfilters, accessory
power products, and custom engineering services for

the rapid development of critical power systems.

Wavelength Electronics Inc; Bozeman, MT, USA,
www.teamwavelength.com

WDS Radar; Evergreen, (0, USA, wdsradar.com
Wearin’ SA; Etoy, Vaud, Switzerland, www.wearin tech

West Coast Tech Ltd; Fuzhou, Fujian, China,
www.westcoast-tech.cn

Wideband Systems Ing; Silver Spring, MD, USA,
wideband-sys.com

WIN Enterprises; North Andover, MA, USA, www.win-ent.com

Wiselink; Singapore, www.wiselink.com.sq

WOLF Advanced Technology; Stouffville, ON, Canada,
wolfadvancedtechnology.com

Xenics; Leuven, Viaams-Brabant, Belgium, www.xenics.com
13 Technology; Lincoln, NE, USA, www.z3technology.com

ZMicro Ing; 9820 Summers Ridge Rd,
San Diego, CA 92121, USA, TEL: 858-831-7000,
sales@zmicro.com, WWw.zmicro.com
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IMicrois a leading manufacturer of rugged deployable
computing and visual solutions. Since 1986 we have been
delivering reliable, high-performance MIL-Spec solutions
that are custom tailored to perform at their highest capacity
in harsh environments. Our ruggedized products include;
displays, computers, servers, handhelds, data storage, video
enhancement, video management resources, and much more.
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NAS Volcs’ updates’and
legacy mtegratlon

BY Jamie Whitney

WASHINGTON - The U.S. Federal Aviation
Administration (FAA) is seeking potential
sources to update the agency’s National
Airspace System (NAS) ground-to-ground
protocol converter (GPC) technology.

The FAA has released a conceptual diagram of the pro-
posed new elements of the agency’s planned Voice over IP
Communication Enterprise (VoICE). This specification cov-
ers the GPC element, where the GPC is utilized to translate
between the FAA’s legacy ground-to-ground (G/G) interfaces
and VoIP (ED-137) G/G interfaces.

The FAA is seeking interested sources that are capable of
fulfilling the FAA’s requirements via a market survey to solicit
statements of interest and capabilities from interested businesses.

The contractor will provide a commercial off-the-shelf
(COTS) voice over internet protocol (VoIP)-based air traffic
control voice communications system (VCS) and supporting
services. The FAA will use the COTS VCS to conduct market
research for future VoICE VCS acquisitions. These systems are
being used to refine FAA requirements.

Competitive acquisition would involve deploying air-to-
ground (A/G) protocol converters that convert analog voice/sig-
naling to European Organization for Civil Aviation Equipment
(EUROCAE) ED-137-compliant VoIP, and ED-137-compliant
VoIP to analog voice/signaling. Draft Specification and IRD to

be released initially without software and security requirements.

WWW.MILITARYAEROSPACE.COM

A The FAA has released a conceptual
diagram of the proposed new elements of
the agency’s planned Voice over IP
Communication Enterprise (VoICE).

The GPC will facilitate the transi-
tion to IP VCS by providing an interface
between VoIP (ED-137) VCS and legacy
analog communications links.

In the proposed design, the GPC will
operate in three configurations. GPC configuration #1 will pro-
vide “end-to-end VoIP connectivity” to legacy VCSs. This con-
figuration will support GPC to GPC communications, via the
Government Transport System (GTS). The GPCs will provide
the required analog interfaces to the legacy VCSs.

GPC configuration number two will provide “VoIP
enabling” to a legacy VCS. The GPC is local to a legacy VCS
and is connected to the analog interface of the VCS. VoIP
connectivity provided by the GPC in this application will
provide a legacy VCS access to the GT'S for communicating
with a VoIP VCS.

The third CPC configuration will provide analog enabling
to a VoIP VCS. The CPC is local to a VoIP VCS and is con-
nected to an analog interface leaving the facility. The analog
connectivity provided by this CPC configuration will provide
access to a legacy VCS. &

More information, including technical documents, is available at https://sam.
gov/opp/579a70abed1444e08630ch5f3280cff9/view. Responses to this inquiry
are required by 28 April 2023 at 5 p.m. Eastern. Questions can be directed to
Alessha M. Mason at alessha.m.mason@faa.gov or 202-267-1016.
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Honeywell and WPI to study hydrogen
storage and power generation for aviation

WORCESTER, Mass. - A partnership between
Worcester Polytechnic Institute (WPI)
in Worcester, Mass., and Honeywell
Acrospace in Phoenix seeks to help the
aviation industry reduce its carbon foot- unmanned aircraft.
print by examining how hydrogen fuel

cells can help power the next generation of commercial aircraft.

This work focuses on hydrogen storage and power genera-
tion for all forms of air travel, including unmanned aerial vehi-
cles (UAVs), passenger and cargo aircraft.

Honeywell is supplying hydrogen equipment and technology
expertise, and has established a significant presence on WPI’s cam-
pus, with lab space in Goddard Hall and offices in Gateway Park.

Through this collaborative, a group of roughly 25 Honeywell
team members are working together with WPI experts and stu-
dents under a multiyear contract to develop hydrogen storage
and fuel cell technologies.

Honeywell is using these technologies for UAVs, and the
Honeywell-WPI team is investigating hydrogen-powered pro-
pulsion for UAVs, cargo drones, air taxis, and even larger air-
craft that one day could power commuter and regional flights
without petroleum fuels.

According to the International Energy Agency, in 2019,

aviation accounted for 2.8 percent of global CO2 emissions

D2 Military+Aerospace Electronics May 2023

A\ Aircraft propulsion experts at
Honeywell and Worcester Polytechnic
Institute are working together to develop
hydrogen fuel cells for manned and

from fossil fuel combustion, but this per-
centage is projected to grow as other
industries decarbonize and air travel con-
tinues to expand.

The collaboration enables WPI stu-
dents to work with the Honeywell team
in the same lab space. The agreement funds three Ph.D. students
over several years and multiple undergraduate Major Qualifying
Projects each year. Principle investigators include Andrew Teixeira
and Anthony Dixon in Chemical Engineering, and Ronald
Grimm and Shawn Burdette in Chemistry.

“The aviation industry has recognized an imperative to
de-carbonize, which is extremely challenging in the weight-
and volume-constrained environment of an aircraft,” says Andrew
Teixeira, assistant professor of Chemical Engineering, and proj-
ect lead on the WPI team.

“Hydrogen, along with sustainable aviation fuels and air-
craft electrification, represents a huge opportunity for the aero-
space industry to meet the UN’s 2050 climate targets,” Teixeira
continies. “The collaboration with Honeywell will accelerate
the process because the partnership permits WPI research-
ers to focus on the scientific bottlenecks, while Honeywell
provides leading expertise on aerospace productization and

certification.”
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NASA seeks info from industry for lunar,
Martian infrastructure and exploration

BY Jamie Whitney

WASHINGTON - The National Aeronautical and Space Administration
(NASA) and its Glenn Research Center has reached out to indus-
try as it solicits potential sources for Surface infrastructure and
Space Exploration Technologies (SISET) partnerships.

The SISET solicits concept studies, basic and applied research
and technology development and demonstrations in support
of NASA’s Space Technology Mission Directorate (STMD).

SISET is a potential omnibus covering all aspects of basic
and applied supporting research and technology for lunar and
Mars infrastructure and space exploration technology develop-
ment and demonstration activities.

Research areas will be announced by issuing Appendices to
this potential NASA Research Announcement (NRA), to include,
but not limited to: studies to support mission architecture defi-
nition, new approaches to rapidly develop prototype systems,
demonstration of key capabilities, and validation of operational
concepts for future lunar missions.

NASA says it also may be interested in information related to
and a design of a Fission Surface Power (FSP) Advanced Closed
Brayton Convertor (ACBC) system with industry partners.

Per NASA’s Space Policy Directive 6 (SPD-6), the design
will ...demonstrate a fission power system on the surface of the
Moon that is scalable to a power range of 40 kWe and higher
to support sustained lunar presence and exploration of Mars.”

This design effort shall culminate with each successful indus-
try team submitting an FSP ACBC design package having engi-

neering content sufficient to establish a high degree of confidence *

in the technical maturity, schedule, and cost. :
The design package shall include estimates for the techni-

cal, schedule, and cost requirements to design, build, and test

a qualification unit (ACBCQU) and subsequent flight sys-

tem (ACBC-FES).

aehnalo
.;-y e

'lilk.‘f“

It is assumed that the ACBC-QU replicates the flight unit
with sufficient fidelity to establish confidence in the key design
features and demonstrate all critical aspects of the engineering
design and functionality intended for the operational lunar unit.

The ACBC-QU will be electrically heated with simulated
nuclear fuel elements and should resemble a final nuclear fueled
ACBC-FS in form, fit, and function to the maximum extent
possible to establish confidence that the design will function in
the expected lunar and Martian environment.

Finally, the design package shall include a hardware devel-
opment plan that identifies specific test facilities and material
needs for accomplishing the ACBC-FS.

Advanced technologies are strongly encouraged that increase

performance, scalability, specific mass, and robustness. €

More information and documents are available here: https://sam.gov/opp/
b7da0d720c0748d4baf596725a09482f/view. All contractual and techni-
cal questions must be submitted electronically via email to lan Park, Con-
tracting Officer at ian.park@nasa.gov not later than 7 April 2023. Refer to
80GRC023N0002 -SISET_Synopsis in any response.
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