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The electronics design challenges of
hypersonic flight

Hypersonic munitions present an intimidating set
of environmental challenges, raising the bar to an
entirely new level of difficulty.
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RF and microwave designers take-on the
cluttered spectrum

Systems built for low SWaP and industry standards
like SOSA are dominating applications ranging
from satellite navigation to next-generation 5G
communications.
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BY JOHN KELLER, EDITOR IN CHIEF

Coronavirus pandemic hits military electronics
supply chain with 4-to-12-week lag

FORT WORTH, Texas — Effects of the COVID-19
coronavirus on the U.S. military elec-
tronic parts supply chain likely will
push-out lead times from four to 12
weeks from order to delivery over what
manufacturers had come to expect
before the pandemic swept over Amer-
ican shores.

This is the prediction from Don
Akery, president of U.S. and interna-
tional electronics distributor TTI Inc. in
Fort Worth, Texas. The market disrup-
tion comes at an inopportune period;
the defense electronics supply chain
had been recovering from disruptions
caused by a surge in demand from
Trump Administration defense spend-
ing increases.

Defense integrators ranging from
circuit board manufacturers to fin-
ished military platform designers
had been complaining about delivery
delays of electronic parts since at least
2018 because of a towering wave of
demand triggered by Trump defense
budget increases, which began shortly
after President Trump took office in
early 2017.

“Lead times have been extended in
the defense space for the past couple of
years,” Akery told Military & Aerospace
Electronics in an early April interview.
“We saw it start more than 18 months
ago, as demand exceeded capacity.
Some had seen lead times push out
to 50 weeks, which is unprecedented.”

Still, the defense electronics indus-
try has been able to add capacity to
make up the supply shortfall, and saw
the market start to sort itself out early
this year. “They have put more capac-
ity in place, so lead times have been
stabilizing,” Akery says.

Then the coronavirus pandemic
started takingits toll on the global elec-
tronics supply chain beginning around
late January. “Two to three weeks from
now we will see the lead-times push
out again,” Akery explains. “I would
say we will see lead times push out
a minimum of four weeks, and for as
long as 12 weeks.”

Military demand for electronic parts
has not slowed, which puts extra tem-
porary pressure on distributors and
other parts suppliers. Complicating the
picture is surging parts demand from
the medical industry for systems like
respiratory ventilators to help victims
of the coronavirus pandemic.

One market factor with the potential
to ease the pressure is a possible tem-
porary dropoff in demand from heavy
industrial rugged electronics as non-es-
sential industrial projects take a pause.

“Demand is there, and the defense
industry has taken more product in
the Americas,” Akery says. “The first
quarter of 2020 was the highest book-
ing quarter in our history.”

Moving forward, TTI officials are
doing everything they can to get
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parts to the manufacturers that need
it most. “Will our customers be able
to get everything they need? We will
go through a lull, but we don’t know
exactly for how long. It could ease lead
times if rugged industry applications
slow down.”

Military systems designers also may
have to get in line behind the high-
est-priority electronics manufactur-
ing, which will revolve around medical
applications until the coronavirus pan-
demic begins to subside. When that
happens is a matter of conjecture.
“There is a priority on medical orders,”
Akery points out. “Medical orders for
us are up 10 or 20X from what they
had been.”

TTI is putting additional measures
in place to deal with the market sit-
uation. “The supply chain is pretty
critical,” Akers explains. “We have an
external website we had up here in
the Americas since the end of Febru-
ary to communicate to the custom-
ers and to the suppliers to help them
file for exemptions if they have plants
in parts of the world with shelter-at-
home orders.

“We also have processes in place
where our inventory is not always
made available to the general public,
but first to our regular customers in
case of a constrained supply chain.”

www.militaryaerospace.com
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The Invisible Headlights project seeks to
develop infrared sensors that triangulate
background artifacts to create 3D imaging

for unmanned vehicle navigation.

Researchers eye 3D infrared sensors
for unmanned vehicle navigation

BY John Keller

ARLINGTON, Va.— U.S. military researchers
are asking for industry’s help in devel-
oping computationally intensive 3D
infrared sensors that use triangulation
and ambient signals in thermal images
to create sensors accurate enough for
unmanned vehicle navigation.

Officials of the U.S. Defense Advanced
Research Projects Agency (DARPA) in
Arlington, Va., has issued a broad agency
announcement (HR001120S0045) for the
Invisible Headlights project.

Invisible Headlines seeks to quan-
tify the measurable information from
ambient thermal emissions to create
3D vision. The project seeks to help
researchers understand the useful infor-
mation contained in ambient thermal
emissions, and enable passive 3D vision
for unmanned vehicle navigation.

Autonomous and semi-autonomous
systems require active illumination
to navigate at night or underground,

which can make them vulnerable to
the enemy because it can be detected
by adversaries miles away.

The Invisible Headlights program
seeks to eliminate this vulnerability
by discovering how to exploit ambient
thermal light using a totally passive
3D sensor that is accurate enough and
fast enough to support autonomous
navigation.

The Invisible Headlights approach is
fundamentally different from previous
efforts because conventional infrared
sensors fail, by design, to collect almost
all available information from ambient
thermal emissions.

Instead, the Invisible Headlights
electro-optical approach seeks to use
non-target artifacts in the scene that
previously might have been considered
clutter to provide the signal necessary
to enable 3D vision. It will quantify the
available information in ambient ther-
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mal emissions, determine how much of
that information is useful for building
a 3D model of a scene, define the trade
space of sensor designs, develop new
sensors for increased measurement
diversity, and validate all this data in
field tests.

The project has two primary goals:
understand the useful information
in ambient thermal emissions; and
enable passive 3D vision for autono-
mous navigation.

Quantifying the measurable informa-
tion from ambient thermal emissions is
non-trivial and very environment-de-
pendent, DARPA researchers say. It
depends on the temperature, chemical
composition, geometry, and atmosphere
surrounding the objects in a scene.

Moreover, it depends on the aper-
ture, position, measurement modes,
and performance of the sensor. In prac-
tice, these environments are so com-

www.militaryaerospace.com
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plex that measurement, rather than
modeling, is necessary to characterize
the actual signal variation.

An ideal sensor might be able to
extract many orders of magnitude more
data about the environment than is
attainable using conventional infra-
red sensors.

Enabling passive 3D vision for
autonomous navigation will require
near-zero noise and orders of magni-
tude greater measurement diversity
than conventional sensors — particu-
larly at high speeds. More than likely
this will require completely new types
of infrared sensors.

The project has two technical areas:
near-term passive 3D vision; and sen-
sors for measurement hyperdiversity.

Contractors involved in the project
will modify and extend existing sen-
sors to enable passive 3D vision sen-
sors with the potential for low-speed
applications to 25 miles per hour.

Contractors also will develop near-
zero-noise sensors capable of orders
of magnitude more measurements per
second than conventional sensors to
enable fast, high-spatial-resolution,
high-spectral-resolution measurement
of an environment and high-speed 3D
vision. If successful, these new sensors
will enable 3D vision for speeds greater
than 25 miles per hour.

The project has three phases: an
18-month effort to determine if ther-
mal emissions contain sufficient infor-
mation to enable autonomous driving

at night or underground; a 21-month
effort to refine models, create exper-
imental designs, and conduct tests
to show that real systems can mea-
sure the information necessary for
3D vision; and an 18-month effort to
build and test passive demonstration
systems.

Companies interested were asked
to upload abstracts by 8 May 2020, and
proposals no later than 17 June 2020,
to the DARPA BAA Website at https://

baa.darpa.mil.

Email questions or concerns to Joseph Altepeter,
the DARPA Invisible Headlights program man-
ager, at InvisibleHeadlights@darpa.mil. More

information is online at https:/beta.sam.gov/
opp/8271a213cf88440chdf14347e2e5e7af/view.

Army asks industry for open-systems avionics
technologies for future helicopters

BY John Keller

FORT EUSTIS, Va.— U.S. Army combat heli-
copter experts are reaching out to indus-
try for ways to develop open-systems
enabling technologies to manage air-
craft crew member cognitive workload.
Suggested technologies must conform
to the Modular Open Systems Approach
(MOSA) and Future Airborne Capability
Environment (FACE) industry standards.
Officials of the Army Contracting
Command at Fort Eustis, Va., have
issued a request for information
(W911W620RFI0002) for the Revolu-
tionary Technology and Strategies for
the Holistic Situational Awareness—
Decision Making (HSA-DM) program.
The technologies developed from this
program potentially are for integration
into avionics for the Future Attack Recon-

naissance Aircraft (FARA) and Future

Long Range Assault Aircraft (FLRAA).
Other potential candidate projects for

HSA-DM-developed technologies include:

¢ Degraded Visual Environments-Mit-
igation (DVE-M);

e Integrated Mission Equipment (IME)
for Vertical Lift Systems;

Army helicopter designers are looking to
next-generation avionics architectures that
follow open-systems standards like MOSA
and FACE.
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e Joint Common Architecture (JCA);

¢ Route Optimization for Survivability
Against Sensors (ROSAS);

e Survivability Against Integrated and
Networked Threats (SAINT);

e Synergistic Unmanned Manned
Intelligent Teaming (SUMIT);

¢ Project Management Office - Com-
mand, Control, Communications,
Computers, Combat Systems, Intelli-
gence, Surveillance, and Reconnais-
sance (C5ISR);

¢ Joint Multi-Role (JMR) Mission Sys-
tems Architecture Demonstration
(MSAD); and

e Advanced Teaming Demonstration
(A-Team).
This request for information for inte-

grated avionics aboard future Army

www.militaryaerospace.com
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helicopters avionics has four separate
efforts: information management; data
and sensor fusion; autonomous decision
aiding and information distillation; and
human-machine interfaces. The goal is
to eventually create a family of systems
that operates in a variety of domestic
and combat Army helicopter missions.

Information management seeks
to identify information management
technologies to receive, process, store,
and transmit terabytes of data and
knowledge products from several
sources simultaneously.

Data and sensor fusion seeks to
identify technologies to accept data

ELMA
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from several sensors, databases, and
networks, and fuse the data into a com-
prehensive “own-ship” world model or
information manager.

Autonomous decision aiding and
information distillation seeks to iden-
tify technologies capable of distilling
data and information into knowledge
products for crew member adjudication
and/or autonomous decision making.

Human machine interfaces seeks
to identify technologies that facilitate
intuitive communication of operational
knowledge to and from aircraft crew
members.

As aviation technology continues to
grow, the number of separate avionics
systems and large quantities of data
lead to flight crew cognitive overload,
Army researchers explain. The crew
must search, sort, and synthesize large
amounts of information across sev-
eral systems. This mental load can lead
to loss of situational awareness, and
reduced mission effectiveness.

To address this problem, the HSA-DM
program seeks to define systems that
receive several data streams, and pres-
entinformation to the crew members in
a timely and effective way. The HSA-DM
program should run from 2021 to 2026.

The types of avionics systems that
could be part of this program include
communications; aircraft status; navi-
gation; augmented flight control; weap-
ons; crew systems; and fused sensor
data. Proposed technologies meet stan-
dards for cyber security and informa-
tion assurance.

Companies interested were asked to email white
papers no longer than 20 pages to the Army’s Mat-
thew Shivers by 3 June 2020 at matthew.p.shiv-
ers2.civ@mail.mil. Email questions or concerns to
Shivers at matthew.p.shivers2.civ@mail.mil. More

information is online at https:/beta.sam.gov/
opp/661e06e28c6149e9a3eaba0708fbc792/view.

www.militaryaerospace.com
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Raytheon Technologies to focus on hypersonics,

cyber security, avionics, and directed energy

Executives of the Raytheon Co. in Waltham Mass. and
United Technologies Corp. in Farmington, Conn., have
completed an all-stock merger to form a new company
called Raytheon Technologies Corp., one of the largest
aerospace and defense companies in the world. The new
company, to be headquartered in Waltham, Mass., will
have a New York Stock Exchange ticker symbol of RTX.
The company has 195,000 employees and $74 billion in
net sales. Raytheon Technologies comprises four busi-
nesses: avionics designer Collins Aerospace Systems in
Charlotte, N.C.; jet engine designer Pratt & Whitney in
East Hartford, Conn.; Raytheon Intelligence & Space in
Arlington, Va.; and Raytheon Missiles & Defense in Tuc-
son, Ariz. The new company has expertise in quantum
physics, electric propulsion, directed energy, hyperson-
ics, avionics, and cyber security. Collins Aerospace Sys-
tems specializes in aerostructures, avionics, interiors,
mechanical systems, mission systems, and power con-
trols for commercial, regional, and business aviation, as

well for military applications. Raytheon Intelligence &
Space specializes in developing advanced sensors, train-
ing, cyber security, and software solutions. Raytheon Mis-
siles & Defense provides technologies to detect, track, and
engage aircraft and missile threats. For more information
contact Raytheon Technologies online at www.rtx.com.

Raytheon to build AIM-9X advanced air-to-air missiles

U.S. Navy aerial warfare experts are asking Raytheon Tech-
nologies Corp. to build several hundred AIM-9X precision
short-range infrared-guided air-to-air missiles for jet fight-
ers and other combat aircraft under terms of a $392.4 mil-
lion order. Officials of the Naval Air Systems Command
at Patuxent River Naval Air Station, Md., are asking the
Raytheon Missiles & Defense segment in Tucson, Ariz., to
build lot-20 AIM-9X block II and block II+ air-to-air mis-
siles. These air-to-air missiles are for the U.S. Navy, Air
Force, and the governments of Australia, Belgium, Den-
mark, Finland, Indonesia, Israel, Japan, Kuwait, Malaysia,
Morocco, Oman, the Netherlands, Norway, Poland, Qatar,
Romania, Saudi Arabia, Singapore, Slovakia, South Korea,
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Switzerland, Taiwan, Turkey, and the
United Arab Emirates. The order is for
lot 20 AIM-9X Block II and II+ tactical
missiles, captive air training missiles,
all-up round tactical missiles, captive
test missiles, special air training mis-

siles, advanced optical target detectors,

Block II and II+ live-battery guidance
units, inert-battery captive air training
missile guidance units, Block I and II
propulsion steering sections, electronic
units, training missiles, tail caps, main-
tenance, sectionalization kits, contain-
ers, and spare parts.

Lockheed Martin to build 48

LRASM subsonic anti-ship missiles
U.S. Air Force airborne weapons
experts are asking Lockheed Mar-
tin Corp. to build 48 next-genera-
tion AGM-158C Long-Range Anti-Ship
Missile (LRASM) for use against

high-priority enemy targets like air-

craft carriers, troop transport ships,
and guided-missile cruisers. Officials
of the U.S. Air Force Life Cycle Man-
agement Center at Eglin Air Force

INTERSTATE
CONNECTING
COMPONENTS

MIL-AERO
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A Division of

Base, Fla., announced a $167.5 mil-
lion contract to the Lockheed Mar-
tin Corp. Missiles and Fire Control
segment in Orlando, Fla., to build
48 LRASMs. Lockheed Martin won a
$172.1 million contract in late 2017
to build 50 LRASMs as part of Lot 2
production. Before that, Lockheed
Martin won an $86.5 million con-
tractin July 2017 to manufacture the
first 23 LRASM munitions in Lot 1
production. That contract marked

the first production award for the
air-launched variant of the anti-
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of the U.S. Defense Advanced Proj-
ects Agency (DARPA) in Arlington,
Va., the Navy, and the Air Force to
design an advanced anti-ship mis-
sile that can launch from the Navy
F/A-18E/F Super Hornet jet fighter
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B-1B Lancer long-range strategic
bomber. In the future LRASM also
will launch from the F-35 Lighting II
joint strike fighter, as well as from
the Navy Mark 41 shipboard Vertical
Launch System. The missile travels at

Glenair's Series 107 braided ground straps are used in aircraft, Navy ships,
mass transit systems and many other applications. The lightweight straps
conduct destructive electrical surges to the ground or to bus bar components
capable of absorbing significant amounts of transient voltage.

high subsonic speeds, and likely will
give way in the future to expected
new generations of hypersonic mis-
siles. Submarine-launched versions
are under consideration.
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Air Force and Honeywell switch

to full-scale development for

aircraft GPS modernization

U.S. Air Force satellite navigation experts
are moving to full-scale development of
a system that blends the Global Posi-
tion System (GPS) navigation and guid-
ance system with inertial navigation
system (INS) technology. Officials of the
Air Force Life Cycle Management Center
at Robins Air Force Base, Ga., announced
a $99.1 million contract to the Honey-
well Inc. Aerospace segment in Clearwa-
ter, Fla., for engineering, manufacturing
and development (EMD) of the Embed-
ded Global Positioning System/Inertial
Navigation System Modernization (EGI-
M) system. The EGI-M system supports
the rapid insertion of new capabilities
into military aircraft like the F-22 jet
fighter and E-2D carrier-based radar air-
craft to operate in GPS-denied environ-
ments. EMD describes where a system
is developed and designed before going
into production after the formal start of
any program. The goal is to complete
system development, develop affordable
manufacturing processes, and test the
system before proceeding to production
and deployment. EGI-M technology is
designed for compatibility with legacy
aircraft, and adds Automatic Depen-
dent Surveillance-Broadcast (ADS-B)
Out to comply with the Federal Avia-
tion Administration’s NextGen air traffic
control requirements. ADS-B Out trans-
mits information about an aircraft’s
altitude, speed, and location to ground
stations and to other equipped aircraft
in the vicinity.

Lockheed Martin to build eight

F-16 jet fighters for Bulgaria

in $512 million deal

Aerial warfare experts at Lockheed
Martin Corp. will provide eight F-16
Block 70 jet fighters to Bulgaria in a

www.militaryaerospace.com

$512 million contract. The U.S. Air
Force is asking the Lockheed Martin
Aeronautics segment in Fort Worth,
Texas, to build the Block 70 F-16s,
which are the newest F-16 configu-
ration. Its avionics have the Northrop
Grumman AN/APG-83 active electron-

ically scanned array (AESA) radar.
This variant has a center pedestal
display, and a modernized mission
computer. The Lockheed Martin F-16
Block 70 features the most advanced
fourth-generation fighter aircraft
capabilities in NATO’s inventory.
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Analyzing data from thousands of sensors is
goal of DARPA Ocean of Things project

BY John Keller

ARLINGTON, Va. — U.S. military research-
ers are asking the defense industry
to analyze and refine data from thou-
sands of floating sensors in the ocean
to create actionable intelligence to help
Navy commanders carry out their mis-
sions at sea.

Officials of the U.S. Defense
Advanced Research Projects Agency
(DARPA) in Arlington, Va., have issued
a broad agency announcement
(HR001120S0042) for the second phase
of the Ocean of Things project.

This project, first announced in late

2017, seeks to develop persistent, wide-
area sensor surveillance across large
ocean areas using large numbers of
intelligent floats or buoys.

The solicitation focuses on the ana-
lytics portion of the Ocean of Things
project. DARPA wants companies to
develop analytical techniques to distil
insights from an autonomous float field
and produce mission products from
many concise float data reports. Sev-
eral contract awards are expected col-
lectively worth as much as $8 million.

While the Ocean of Things program
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aims at affordable ocean sensing at
large scales and high resolution, the
project’s analytics portion seeks to
provide detailed understanding of the
ocean environment to protect natural
resources and enable the military to
operate more effectively on the high
seas.

The Ocean of Things program pro-
vides environmental sensing and
operational surveillance missions by
composing data from a distribution of
heterogeneous floats. Each float char-
acterizes the physical environment
through periodic sampling of local
ocean properties, while also reporting
significant maritime events.

A primary objective is to develop
edge-processing methods to iden-
tify and report essential information
from any events within a float’s range
to enable mission analysis once the
data reaches the cloud. This project
also will help choose sensors and sam-
pling rates to make the most of system

from thousands of sensors floating in the
ocean to create actionable intelligence and
help Navy commanders carry out their mis-
sions at sea.
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performance.

Ultimately DARPA researchers envi-
sion a field of smart sensors housed
on as many as 50,000 floats to cover
vast ocean areas as large as one mil-
lion square kilometers.

Those participating in the program’s
data analytics section should apply
advanced processing techniques like
filtering, clustering, and machine learn-
ing to develop vessel tracks, charac-
terize vessel behaviors, identify new
signatures, and conduct other mission
analytics.

The project also will visualize float
sensor coverage, predict float field per-
formance, and control individual floats
to maintain a floating sensor field com-
prising thousands of floats.

The second phase of the Ocean of
Things project has two technical areas:

design and production of floats; and
developing advanced data analytics
to generate mission products. This
announcement only involves data
analytics.

For Ocean of Things analytics,

During the Ocean of Things first
phase, companies developed user inter-
faces computers to analyze data sets
for several small float deployments in
Southern California and the Gulf of
Mexico. In the second phase, perform-
ers will use an existing user interface,
advanced algorithms, and analytic
techniques to analyze all data.

In the second phase, companies will
work closely with existing float design-
ers during software design and testing.

Building the capabilities envi-
sioned in the Ocean of Things proj-
ectis important because today’s naval

and commercial ships typically can use
only their onboard sensors for situa-
tional awareness. Using remote sensors
from aircraft and satellites, moreover,
can be limited or impossible because
of fog, rain, cloud cover, and other envi-
ronmental conditions.

The smart float system in the Ocean
of Things program will use a cloud-
based architecture, find ways to visu-
alize the dynamic capabilities of the
system, and find new ways for oper-
ators to interact with large numbers
of floats.

Companies interested were asked to upload pro-
posals by 15 May 2020 at https://baa.darpa.

mil. Email questions or concerns to DARPA

at HR00112050042@darpa.mil. More infor-

mation is online at https.//beta.sam.gov/
opp/37991fec08e949db80f9e3185d1a319b/view.
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The U.S. military is trying to develop a
wearable sensor that would act as an
alarm to warn warfighters of laser.threats.

Military needs a wearable laser detector
to provide real-time warning

BY John Keller

ARLINGTON, Va.— U.S. military researchers is using lasers for weapons guidance Advanced Research Projects Agency
are asking industry to develop a small, orrange finding, or that could damage (DARPA) in Arlington, Va., has issued
lightweight, wearable laser detector to  sensors or human eyes. a small-business innovation research
determine in real time if an adversary Officials of the U.S. Defense (SBIR)solicitation (HR001120S0019-05)
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for the Wearable Laser Detection and
Alert System.

DARPA researchers want to under-
stand the feasibility of a wearable laser
sensor that can detect laser irradiation
rapidly during the day and at night and
alert the wearer in real-time of lasing.

DARPA wants a wearable laser-de-
tection system with low size, weight,
and power consumption (SWaP) that
would act as a stand-alone sensor
to detect laser illumination over the
450-to-1600-nanometer visible to
shortwave infrared region.

The wearable detection system
should weigh no more than 3.53
ounces, and receive power from a
rechargeable conformal wearable bat-
tery that weighs less than 3.3 pounds.
This battery should be able to power
laser detector for 72-hours of contin-
uous operations.

The wearable system must provide
real-time warning of lasing, be com-
fortable to wear, and be easily inte-
grated into existing military head gear.
Technology developed will fall under
guidelines of the International Traffic
in Arms Regulation (ITAR).

The system should be able to
detect laser irradiation at energies of
500 microwatts per square centime-
ter and greater to warn personnel of
potential ocular damage or damage to
electro-optical and infrared sensors in
near-real time.

Although DARPA researchers are
interested in broadband coverage, they
particularly are interested in wave-
lengths that include 532, 632, 1064,
1300, and 1550 nanometers.

The system should not react to
bright non-laser sources such as solar
phenomenon, flares, background
light, thermal light, headlights, rocket
plumes, muzzle flashes, and other sud-
den bursts of high-intensity light not

www.militaryaerospace.com

Companies interested should upload pro-
posals to the DOD SBIR/STTR Proposal Sub-
mission website at https://www.dodsbirsttr.
mil/submissions/login no later than 26 May
2020. Email questions or concerns to DARPA
at HR00112050019@darpa.mil. More infor-
mation is online at https.//beta.sam.qov/opp/
35da0adad204bea99b80498b6d2f9a7/view.

related to laser illumination.
Proposers should provide a feasibil-
ity study for developing a laser detec-

tion system, including modeling and
simulation. Proposals should iden-
tify commercial off-the-shelf (COTS)
sensors or components that can help

demonstrate the system.
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of hypersonic flight

Hypersonic munitions present an intimidating set of environmental
challenges, raising the bar to an entirely new level of difficulty.

BY J.R. Wilson

Contrary to popular opinion, there is
nothing new about hypersonic flight.

Nazi Germany’s V-2 rocket achieved
speeds of Mach 5, but was not called
hypersonic, a term not coined until 1946
by Hsue-shen Tsien, an aerodynamicist
at the California Institute of Technology.

In 1949, the two-stage Bumper rocket
achieved a speed of Mach 6.7 before
burning up on atmospheric reentry.
Yuri Gargarin became the first human
to travel at hypersonic speed during
his historic orbital flight in 1961. The
following month, Alan Shepard joined
that unique club when his suborbital
flight exceeded Mach 5 on reentry. And
in November that year, Air Force Maj.
Robert White exceeded Mach 6 in the
X-15 research plane. Ballistic missiles
routinely reach speeds of up to Mach
9 during reentry from space; the Space

Shuttle, dropping out of orbit, entered
the atmosphere at roughly Mach 22.

However, these examples were
largely short-term and on fixed tra-
jectories, while hypersonic missiles
follow unpredictable and adjustable
flight paths, placing variable and far
greater environmental pressures on
electronic components and sensors
needed for their successful operation.

Aircraft moving through the atmo-
sphere at speeds exceeding Mach 5
(roughly 3,800 miles per hour, depend-
ing on altitude) challenge engineers
with extraordinary levels of heat, vibra-
tion, and shock.

The need for rugged

The technologies for ruggedization
include enhanced circuit board design
and component selection; screening

18 MAY 2020 MILITARY & AEROSPACE ELECTRONICS

The DARPA MACH program 'seeks new mate-
rials and designs for cooling the hot leading
edges of hypersonic vehicles.

components; and ensuring that elec-
tronic parts will survive the vibration,
temperature, and pressure extremes
of hypersonic flight.

“Matching and overcoming hyper-
sonic threats will demand technology
advances across three broad areas: pro-
pulsion systems; airframe materials;
embedded electronics,” wrote Lorne
Graves, chief technology officer of rug-
ged computer specialist Abaco Systems
in Huntsville, Ala., in a March 2019 white
paper. “While most research spend-
ing is targeting the first two areas, it is
clear that innovative improvements in
embedded electronics are key to creat-
ing fully functional hypersonic systems.”

He identified four primary functions
embedded electronics that will need
to perform for deployable hypersonic
platforms:

www.militaryaerospace.com
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Technician at a Northrop Grumman facility in Charlottesville, Virginia, inspect a 3D printed

manifold for one of their navigation systems.

e mission computing, focused on
responding to commands, adjusting
to changing conditions and ensuring
that all subsystems work in concert
to accomplish a platform’s mission;

e flight computing, controlling the
path of the platform, monitoring
the outputs of sensors and con-
trolling the operational employ-
ment of sensors;

e real-time signal processing for radar,
electro-optical sensors, and elec-

Curtiss-Wright’s new TTC- MDW-2020, is
a miniature double-wide-form-factor data

acquisition unit (DAU) designed for use in
flight test instrumentation applications such
as testing of hypersonic ordnance.

tronic warfare (EW); and
e flawless and secure communica-

tions with command and control

networks.

“The electronics to perform these
functions may exist in a single comput-
ing enclosure or be spread across sev-
eral, Abaco’s Graves wrote. “The system
may even be designed so that a sub-
system of electronic components can
perform multiple functions, switching
between them based on the mission
situation. But, regardless of the config-
uration, hypersonic flight will present
the electronics with an intimidating
set of environmental challenges, taking
conditions already faced by airborne
electronics and raising the bar to an
entirely new level of difficulty.”

Efforts to overcome those difficulties
continue to be the focus of numerous
research programs in the U.S., Russia,
China, France, India, Australia, and
Japan. From military labs to academia
to private companies, new technol-
ogies are being developed, old tech-
nologies modified, and revolutionary
designs tested to address the issues
facing hypersonic missile engineers.
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Pressure on circuit boards

“Traveling at those speeds, the vibra-
tion profiles will evolve beyond what
typical standards currently call for, so
you have a lot of work to do on printed
circuit boards, all the separable con-
nector failure points and mitigating
the effects of those so you don’t have
failures, either right away or fatigue
failures, which are worse,” says Ivan
Straznicky, chief technology officer for
advanced packaging at Curtiss-Wright
Defense Solutions in Ashburn, Va.

“Heat is another area,” Straznicky
continues. “If a missile goes back into
the atmosphere at those speeds, it gen-
erates a lot of heat, so we need materi-
als to shield against that. But you can’t
get rid of that heat entirely, so it will
be hot inside that missile. You need
electronics that can survive above typ-
ical temperature ranges, which may
require unique solutions, such as vapor
chambers or perhaps some type of lig-
uid cooling.”

Experts say they will have to design
components to withstand environmen-
tal conditions as severe as 10 times
higher than the maximum allowed
under VITA 47 — an American National
Standard that defines rugged envi-
ronmental, design, and construction
requirements for rugged commercial-
off-the-shelf (COTS) plug-in embed-
ded computing boards. Still, there is no
ruggedization “silver bullet” to protect
hypersonic electronics and sensors.

“There are potentially flight ver-
sus mission computers on the plat-
forms, which may have very different
requirements,” Straznicky points out.
“The flight computer may need be cer-
tified to DO-25 4 DAL A [the most strin-
gent design assurance level for airborne
electronics], which is a high bar. Mis-
sion computers still need to be rugge-
dized, to the same level, but the design

www.militaryaerospace.com
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assurance levels impose significant
additional restrictions on the hardware,
such as recognizing failure modes.”

Manufacturing also can be a chal-
lenge. “Components are no longer made
specifically for military applications, but
predominantly for commercial,” Straz-
nicky explains. “A lot of component man-
ufacturers do have industrial, sometimes
military, temperature characteristics, but
those are few. When you design those in
and assemble them onto a printed circuit
board, then put cooling systems on top
of that, everything needs to work reliably,
such as solders. That’s a fairly esoteric
specialty for ruggedization.”

It also is a problem researchers
and engineers have been studying for
decades. At the end of an October 1967
flight that reached Mach 6.7, the X-15
suffered intense heating from shock
waves that partially melted the pylon
that attached the aircraft’s ramjet engine
to the fuselage. While external heatis a
problem for external structures, such as
sensors, it also significantly raises the
aircraft’s internal temperature, threat-
ening to damage sensitive electronics.

Conformal coatings

Experts say that environmental rug-
gedization to protect electronics from
heat at hypersonic speeds — exterior
temperatures rising higher than 4000
degrees Fahrenheit — almost certainly
will rely on conformal coatings.

“We have three different types of
coating: acrylic, urethane and parylene,
a vacuum vapor deposited film up to
half a millimeter of thickness that
wraps itself around everything on the
board. That is the ultimate in protec-
tion. That protects against humidity
and condensation, which you would
have to protect against in cases of very
rapid changes in temperature,” Straz-
nicky says.

www.militaryaerospace.com
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Hypersonic weapons are subject to many environmental extremes in heat, shock, vibra-
tion, and high G forces.

“Whatever the actual shock and
vibration levels and the actual envi-
ronment, once released, we can work
to those types of extremely harsh envi-
ronments, even beyond current rugge-
dization requirements.”

The specific technologies used to
ruggedize against heat and vibration
also will vary throughout the vehicle,
depending on where the electronics
are installed. The nose, for example,
will experience harsher temperatures
than the tail.

Design engineers basically are
using existing technologies and
designs developed during the past
three decades, modified to increase

the ability to survive in those harsh
environments, says Farhad Daghigh,
vice president for sales and business
development at the Curtiss-Wright
Defense Solutions Aerospace Instru-
mentation Group.

Where sensors are installed also
will impact the level of ruggedization
required, such as the types of glues
and fasteners used to attach them to
the skin of the vehicle. The problem is
two-fold — finding materials that can
withstand both extreme temperatures,
including a rapid transition from the
cold of altitudes exceeding 100,000 feet
to the intense heat of reentry and flight

through the lower atmosphere, and

=
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Lockheed Martin is at the forefront of U.S. hypersonic weapons development of enabling
technologies like electronics, materials, and testing.
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Known electronics cooling methods are insufficient to cool the extreme temperatures of hyper-
sonic flight, which requires new methods to enable components to operate safely in high heat.

intense shock and vibration.

Thus the true difficulty with devel-
oping a hypersonic missile is not push-
ing it to such high speeds, but ensuring
the embedded computing systems can
endure the extreme range of tempera-
tures, G forces, vibration, humidity, and
pyrotechnic shock — and do so without
adding weight or bulk to the missile.

“Uncontrolled energies at resonant
frequencies can rapidly destroy com-
ponents and connections throughout
an embedded computing system. Some
hypersonic platform designs further
complicate the mechanical vibration
challenge by using an engine that var-
ies its combustion behavior based on
altitude,” says Abaco’s Graves.

“This innovative propulsion solu-
tion also means that the engine vibra-
tion characteristics will vary, further
complicating embedded electronics
designs,” Graves says. “Other environ-
ment considerations are not related
to hypersonic speeds, but must still be
accounted for, based on a given plat-
form’s mission profile.”

Commercial electronics

In today’s high-tech environment —
especially with the limited market
of military hypersonics — applica-
tion-specific developments solely for

military use simply are not practical.
Using the latest in rapidly advancing
commercial computing and commu-
nications silicon to create the kind of
powerful, multi-function computing
required for hypersonic missions will
have to suffice. But systems using com-
mercial chips will have to be rugge-
dized far beyond civilian requirements
to ensure survivability in the harshest
environments.

“Continual evaluation of trends and
innovations in commercial semicon-
ductor development is a key compo-
nent. So are continued improvements
to already world class ruggedization
practices. A third component support-
ing rapid deployment is a software
framework for developing high-per-
formance, real-time embedded appli-
cations,” Graves wrote.

“The AXIS Software Tool Suite from
Abaco includes modules supporting
the accelerated development of algo-
rithm implementation, data move-
ment, inter-process communications,
image processing, event analysis and
more capabilities. At the platform level,
programs need powerful embedded
electronics that can support all aspects
of a mission, making software devel-
opment a critical function.”

Yet even collaborative efforts among
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the top researchers and facilities can
only go so far in the development of
workable and, above all, reliable ways
to deal with those problems. For high-
speed aviation, validating ruggediza-
tion falls to the flight test stage of
development.

“In the world of flight test, products
have to be much more rugged than
the design products for the opera-
tional stage of an aircraft. So we push
the envelope much further than we
would on an operational platform,”
Curtiss-Wright’s Daghigh says.

“For an aircraft that typically flies
at Mach 2, we push the tests to Mach
3,” Daghigh says. “For hypersonics, you
have to push that even further; if it is
supposed to go to Mach 8, we test it
to Mach 9 or 10. In flight test, you're
in experimental mode and anything
goes, which you have to be ready for
because we are measuring thousands
of sensors down to the nanosecond
to see what happened across them all
if something goes wrong at any one
point. In the operational environment,
they won’t take the aircraft beyond its
design characteristics.”

In addition to the purely engineer-
ing problems facing hypersonic devel-
opment, U.S. Department of Defense
(DOD) also must keep a close eye on
international developments, primar-
ily from potential adversaries such as
China and Russia, both of which have
claimed to already have hypersonic
capability, with missile ranges as far
as 1200 miles.

World hypersonic development

Russian President Vladimir Putin has
announced the Avangard hypersonic
glide vehicle is “operational” and capa-
ble of speeds to Mach 27. The Chinese
claim to have two hypersonic mis-
siles: The DF-17, unveiled on 1 Octo-

www.militaryaerospace.com
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ber 2019, and the Starry Sky-2, a Mach
6 hypersonic glide platform still under
development.

Maintaining U.S. competitiveness in
hypersonics involves not only watching
Russian and Chinese developments,
but also tracking trends in commer-
cial processing and communications
technology. That evaluation then leads
to adopting the best examples of com-
mercial technology across multiple pro-
cessor types.

“Today’s processing silicon is
segmented into technology types,
including multi-core general purpose
processors (GPPs), general purpose
graphics processing units (GPG-
PUs), field programmable gate arrays
(FPGAs), digital signal processors (DSPs)
and communications processors (CPs),”
Graves wrote.

“As the name suggests, a GPP is not
specialized — and yet, for the purposes
of embedded computing, it is. A GPP
is the best processor type when deci-
sion-making and context-switching is
important; for example, when respond-
ing to commands.”

Each advance in modern processors,
however, increases one of the most
pernicious problems with hypersonic

flight — heat. Even as each new gener-
ation of processor provides geometric
increases in performance, increases
vital to the complex requirements
of a hypersonic vehicle, the internal
heat generated increases, as well. In
recent years, however, there has been
little change in the maximum operat-
ing temperatures of most commercial
silicon, typically around 100 degrees
Fahrenheit.

Cooling challenges

One of the most common methods of
cooling such systems is blowing forced
air over them, which obviously is not
possible in hypersonic flight, where
external heat also must be extirpated.
That leaves two other primary tech-
niques: conduction cooling and heat
pipes, sometimes combined within an
advanced system design.

Conduction cooling is implemented
with a heat frame that encloses a cir-
cuit board where the processors are
connected, and wedge locks that firmly
attach the heat frame/circuit board
assembly to a system chassis wall,
Graves explains. The wedge locks also
help address another problem — vibra-
tion — by increasing system rigidity.

Hypersonic munitions are creating huge challenges for electronics designers to survive
the rigors of high-MACH operations.
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Heat pipes are used to move heat
directly from a surface with significant
heatload, such as a multi-core GPP, to a
cooled surface, often inside the finned
outer surface of a chassis enclosure. A
heat pipe’s effectiveness is dependent
on a number of variables, but they are
often an efficient way to deal with dif-
ficult hot spots in a system.

“Vibration effects, as well as acceler-
ation G forces and pyrotechnic shock,
can all be mitigated by using damp-
ing materials at physical connection
points, both within a system chassis
and where the chassis is attached to
the airframe,” according to Graves.

But the extremes to which hyper-
sonic flight pushes all environmen-
tal requirements — especially at
speeds in the Mach 20 to Mach 30
range envisioned for hypersonic mis-
siles — means there must be signif-
icant advances in every component
and every method used to defeat those
challenges. Simulations are used to
identify potential weaknesses in COTS
components used in the design, then
those are strengthened and secured to
ensure they can withstand the hyper-
sonic environment before they ever go
on a flight test vehicle.

“It’s like a Lego concept where you
can stack modules on top of each other,
depending on the number of sensors
and how big that configured stack is
going to get, and ensure it will stay
intact for the specific mission or if you
will need additional work to hold it in
place,” Daghigh says.

DARPA MACH program

The Materials Architectures and Char-
acterization for Hypersonics (MACH)
program at the U.S. Defense Advanced
Research Projects Agency (DARPA) in
Arlington, Va., comprises two techni-
cal areas. According to the agency, “the
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first seeks to develop and mature fully
integrated passive thermal manage-
ment systems to cool leading edges
based on scalable net-shape manufac-
turing and advanced thermal design.
The second will focus on next-gener-
ation hypersonic materials research,
applying modern high-fidelity compu-
tation capabilities to develop new pas-
sive and active thermal management
concepts, coatings and materials for
future cooled hypersonic leading edge
applications.”

“Hypersonics is a very intercon-
nected design process. Every change
you make has to be connected to every
other component, unlike building an
airplane. With MACH, we’re talking
about a leading-edge technology that
will improve the capability of the vehi-
cle with very little redesign required,”
says MACH Program Manager William
Carter. “It’s one thing to have an aero-
shell on the leading edge, but you also
have to have all the communications
and other stuff on the inside protected
from the heat of hypersonic flight. Just
swapping out one component could
leave you vulnerable to a thermal shift.

“Cooling is interesting because
you are trying to get heat off a very
hot vehicle. SWaP [Size, Weight and
Power] is important because these are
very constrained platforms. Based on
the aerodynamic principles involved
and launch capabilities, you have a
highly SWaP-constrained platform. So,
advances in electronics, fuel and mate-
rials in general will be very important.”

Hypersonic weapons research
received about $2 billion in 2020 and
the Pentagon is asking to increase that
to $3.2 billion in 2021. Those numbers
reflect the status of hypersonics as the
DOD’s number-one research priority,
with strong bipartisan support in Con-
gress and from the White House.
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WHO'S WHO IN ELECTRONICS FOR HYPERSONICS

Abaco Systems
Huntsville, Ala.
www.abaco.com

Lockheed Martin Corp.
Missiles and Fire Control
Grand Prairie, Texas,

Northrop Grumman Corp.
Falls Church, Va.
www.northropgrumman.com

www.lockheedmartin.com

Aerojet Rocketdyne

Raytheon Technologies

Huntsville, Ala. Mercury Systems Corp.
www.rocket.com Andover, Mass. Waltham, Mass.
WWW.mrcy.com WWW.Itx.com

Curtiss-Wright Defense

Solutions Naval Air Warfare U.S. Defense Advanced
Ashburn, Va. Center Weapons Division Research Projects Agency
WWW.curtisswrightds.com (NAWCWD) Arlington, Va.

China Lake Naval Air Weapons  www.darpa.mil

Jacobs Technology Inc.

Fort Walton Beach, Fla. Station, Calif

WWW.navair.navy.mil/nawcwd/

www.jacobs.com

In addition to vehicle and propul-
sion designs, dozens of defense con-
tractors, subcontractors, and research
labs are devoting increasing levels of
effort to hypersonics, including solv-
ing the environmental hazards fac-
ing such a missile’s electronics and
sensors. For example, John Varley, vice
president for hypersonics at the Lock-
heed Martin Corp. Missiles and Fire
Control segment, has said Lockheed
alone has about $3.5 billion in hyper-
sonics work across several divisions.

Keeping up with adversaries

What the Chinese and Russians have
done in that area is largely unknown
(publicly, at least), but the United States
and its allies have decades of experi-
ence in shielding such systems against
heat, vibration, and shock. Those come
largely from the space program, where
hypersonic speeds are foundational,
as well as military programs, from the
X-15 to the Waverider.

While all three nations report test-
ing hypersonics, no one has proven yet
to have conquered those environmen-
tal challenges sufficiently for reliable
and successful maneuverable flight.

That such a capability will be
achieved in this decade seems almost

certain, bringing in a new era of war-
fare as game-changing as the devel-
opment of intercontinental ballistic
missiles — especially when a hyper-
sonic cruise missile carries a nuclear
warhead, as Adm. Charles Richard,
head of the U.S. Strategic Command,
told a Senate Armed Services Commit-
tee hearing on 13 February.

“I will offer that it is not our policy
or intent right now to nuclearize hyper-
sonics,” he added. “Other nations can
choose to do what they wish in that
area and, yes, this is the competition.”

Able to strike a target anywhere on
Earth in a matter of minutes, a func-
tional long-range hypersonic missile’s
speed and maneuverability also would
make it virtually impossible for cur-
rent missile shields to defend against.
But the reality of this new “nightmare”
weapon is entirely dependent upon
radically advanced glues, solders, heat
dissipation, anti-shock and anti-vibra-
tion protection for its most delicate
internal components.

“This has a lot of similarities to the
introduction to the intercontinental bal-
listic missiles back in the late Fifties and
early Sixties and we are ready to address
it,” Richard assured Congress.
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RF and microwave designers take-
on the cluttered spectrum

Systems built for low size, weight, and power consumption (SWaP) and industry standards like SOSA
are dominating applications ranging from satellite navigation to next-generation 5G communications.

BY Jamie Whitney

The presence of dense radio frequency
(RF) signal traffic on the battlefield is
constant, and radio silence is no longer
the norm. Experts in the RF and micro-
wave equipment and component man-
ufacturing world say they are seeing a
boost in support for open-system stan-
dards while packing more power into
smaller spaces using commercial-off-
the-shelf (COTS) components.
“Military radio systems were tra-
ditionally stovepiped and had a lot of
internally designed signal synthesis
and baseband-to-RF conversion sec-
tions, says Dean Handrinos, co-founder
and partner at Triad RF Systems in
East Brunswick, N.J. “These subsys-
tems were usually designed around

U.S. Air Force RF and microwave technicians
rappel down a radio antenna tower during an
immersion tour at Moody Air Force Base, Ga.

a limited number of waveforms that
would not change over the lifetime of
the product. Adapting a legacy radio
for a new signal would call for a whole-
sale redesign.”

Now, with a boom in software-de-
fined radio (SDR) technology, Handri-
nos says mil-aero radio manufacturers
are afforded a lot more accessibility.

“An engineer now has the ability to
design a radio capable of generating
many different signal types and mod-
ulations, without having to design a
system from scratch,” Handrinos says.
“When needed, they can change wave-
forms on the fly programmatically. This
accessibility is also apparent on the RF
circuit front as well. RF SoCs [systems-
on-chip] now exist that can directly
synthesize complex signals up to 6 GHz
and can handle instantaneous trans-
mit modulation bandwidths hundreds
of megahertz wide and beyond.”

Handrinos explains that Triad RF
Systems is getting requests from sys-
tems integrators to close long-distance
unmanned aerial vehicle (UAV) systems
radio links, as they have much higher
bandwidth and throughput require-
ments than before.

“These links are now tasked with
passing data-intensive HD [electro-op-
tical/infra-red] streams and other data
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from multiple payloads,” Handrinos
says. “Bolting-on an amplifier to boost
link distance, as was formerly done, no
longer solves data link distance issues
because modern radio systems with
complex waveforms (like 256QAM) are
much more sensitive to the signal dis-
tortion an amplifier introduces. Much
more advanced amplifier products with
control systems to manage this dis-
tortion and keep the link reliable are
required, and that is where our specific
expertise lies.”

Software-defined advantages

He continues, “Triad designs high
power RF Systems, so while it is now
easier for radios to generate these com-
plex signals at the board level, it is an
entirely different challenge to transmit
that signal at high output power, with
sufficient signal linearity and SNR for
the radios to communicate properly.”

Handrinos notes the company’s
Triad High Power Radio (THPR) sys-
tem reflects the trend of enabling high
date rates across long wireless links in
unmanned systems in air, sea, or on
the battle field.

“Our main product line, the THPR-
high power radio system, is a radio-ag-
nostic solution for when extended
range is needed from modern
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Pentek’s the RTX 2684 26 GHz RF Sentinel
Intelligent Signal Scanning small form fac-
tor recorder.

high-bandwidth military radio systems
utilizing technologies such as MIMO
and mesh networking,” Triad’s Han-
drinos says. “Our advanced amplifiers
are tailored for the multitude of signals
that can be generated out of an SDR.
We also qualify our products to ensure
that we deliver the promised data rate
at much higher RF output powers than
the stock radios are capable of. Inter-
nal monitoring and auto power control
circuitry take nearly all the guesswork

RADHND

FILTERING

and troubleshooting out of deploying
alongrange, high bandwidth link. Our
current product line spans 400 MHz to
6 GHz, but there are plans to develop
for X and Ku bands as well.”

Brian Kimball, senior product man-
ager at Mercury Systems in Andover,
Mass., says that even as platforms
get smaller, performance needs to be
maintained.

“We’re definitely seeing a trend
towards spectral density,” Kimball says.
“I think this is driven by the need for
smaller platforms and the different
forces don’t want any degradation in
performance. They don’t want to suf-
fer a limited number of channels, but
they’re in a more SWaP-constrained
envelope. I also think ruggedness is
a trend because of, again, the small-
form-factor nature of these newer
payloads.”

Kimball also says that open stan-
dards like Sensor Open Systems Archi-
tecture (SOSA) and similar initiatives
are driving development in the RF
and microwave sector for mil-aero

AMPLIFICATION

.D.

CONTROLS &
MONITORING

The Triad High Power Radio (THPR) system is a radio-agnostic solution for when extended
range is needed from modern, high bandwidth military radio systems.
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The Anritsu Field Master Pro MS2090A with
real-time spectrum analysis.

manufacturers.

“We have a case now where the
RFM 3U transceiver product line was
in VITA 65 and we’re transitioning to
SOSA-aligned. And the way we did it in
their modular transceivers and a dig-
ital baseboard that they sit on,” Kim-
ball says. “So, we just had to do a minor
tweak to the digital baseboard to fall in
line with SOSA. And we’re doing that
on multiple fronts with primes for both
the Army and the Air Force.”

The imperative for SOSA

The Open Group, which oversees SOSA
standards, comprises more than 750
companies worldwide. SOSA aims to
reduce development cycle time and
cost, systems integration cost and
risk, and sustainment and modern-
ization cost. In addition, the group aims
to increase commonality and reuse,
support capability evolution, mitigate
obsolescence, and isolate the effects
of change.

Mercury’s Kimball says that SOSA
is now “sticking” in ways that it pre-
viously didn’t is because of buy-in by
military branches.

“Itis nota ‘maybe’ - itis a ‘must’ for
some of these newer platforms that
we're seeing,” Kimball says. “If the
Army and the Navy and the Air Force
have programs for it, it'’s a must. The
industry is going to follow along. It’s
actually being driven from the top. The
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beauty of SOSA is it takes something
like other open standards like VITA 65
and it takes away the undefined pins.
So, you really can have a payload slot
that could be vendor A, vendor B, ven-
dor C, take one out, plug the other one
in and things will work.”

Kimball continues, “That’s wonder-
ful for the forces to have that (so) they
don’t have vendor lock. They could even
take a card out, put another card in and
change the function of the mission.
So, I think it’s is universally starting to
stick. And I think it starts at the top.”

In addition to spectral density
and SOSA-alignment, Kimball notes
the trend of operating at higher
frequencies.

“I also would say directed activa-
tion is encroaching in the RF space.
You know, it was just a couple of years

TECHNOLOGY F CUS

The Mercury Systems Spectrumseries RFT-3200 downconverter and matching RFT-4200
upconverter-broadband frequency conversion products for agile electronic warfare and

electronic intelligence systems.

ago ... you couldn’t see much above
two gigabytes. Now we have products
that can see up to eight gigs for analog
input bandwidth and there are defi-
nitely some on the horizon that can
even digitize a K-Band that really shifts
the RF problem.”

Stop the bounce back

While the military wants robust per-
formance for its RF and microwave
systems , it also aims to stop ene-

mies’ signals from bouncing back to
them. In addition, forces aim to min-
imize their own signal degradation.
Laird Performance Materials, based in
Chesterfield, Mo., has its Performance
Materials group, which f, based in Santa
Clara, California, focuses on mitigation
of electromagnetic interference inside
of electronic packages and dissipation
of heat.

Rick Johnson, president of Laird R&F
Products, explains that there are a trio

.
..-i"'"

% — e -
ales@c s.com | +1 763-572-0656 =

interconnects

| e
oN.

—-

i A

7

%" OMNETICS



http://www.omnetics.com
mailto:sales@omnetics.com

TECHNOLOGY F CUS

of military uses for its performance RF
materials.
“The first one is what I'm going to

”

call ‘survivability,” Johnson says. “So,
you put absorbers on things that you
don’t want to return energy from. And
that’s certainly something that is being
used a lot nowadays as things try to
become less and less observable to
detectionradars. So that’s one of our
big main areas of focus.”

The second, Johnson says, is in
antennas.

“Antenna pattern enhancement,
reducing antenna side lobes, reducing
backscatter from antennas, improving
the isolation of an antenna so it per-
formsworks better,” says Laird’s John-
son. “That is a big part of our work in
both military and commercial.”

Finally, Johnson says is the focus on
internal high frequency electromag-
netic interference (EMI).

“So, normally, if you've got a noisy
chip, you can put a board-level shield
around it or something else to miti-
gate it,” Johnson says. “If you start hav-

ing these problems in the microwave
and millimeter wave frequencies, the
wavelengths are getting so small that
traditional EMI shielding doesn’t work
properly. So, you have to be augmented
by putting absorbers in there, which
will then absorb the energy. So, it is not
only just keeping the energy inside the
box and meeting FCC requirements,
but also stopping one component from
interfering with another. So, it’s used a
lot in automotive radars between the
transceiver in the transceiver assembly.
It’s used in high frequency EMI appli-
cations for datacom and automotive
electronics.”

Laird’s Johnson says that microwave
absorbing material is made up of two
parts - one, a binder, which could be
in an epoxy in an elastic or thermal
plastic.

“Their function is to provide the
external coating or the body of the
absorber,” says Johnson. “The other
key factor is then the fillers that go
inside of it ... What I want to focus a
little bit on is the fluorosilicones and
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we're adding different electromagnetic
fillers, and those fillers then vary as fre-
quencies vary. What we’re seeing is on
the material side, the environmental
side, we're seeing higher temperatures.
We’re seeing use and harsher environ-
ments that need better fuel resistance.
We're seeing materials that need bet-
ter corrosion resistance.”

Johnson continues, “Everybody’s
familiar with silicones or uses gaskets
or uses caulking for your bathtub for a
silicone that are similar, but they have
this fluorine attached to them, which
then gives it a much better temperature
capability (but) the most important part
is fuel resistance. And so, silicones are
traditionally not used on aircraft and
other areas because of their suscepti-
bility to swelling by fuel or damaged
by fuel. So, what we have done is really
focused on using these fluorosilicones
in a variety of different ways.”

Noise in the signal

While warfighters and commanders
depend on RF and microwave equip-
ment to transfer invaluable data that
could make or break mission successes,
tracking down sources of interference
is also incredibly important.

Just as technology has made trans-
ferring data across the frequency faster,
what was once relegated to the bench-
top is now field deployable.

While the traditional spectrum
analyzer continue to be a workhorse
for RF engineers, real-time spectrum
analyzers (RTSA) offer myriad benefits
for industries and agencies looking to
glean additional insights into signals
across the spectrum.

With real-time analysis, experts can
conduct continuous gapless capture
and analysis of elusive and transient
signals, which is not something con-
ventional spectrum analyzers and vec-
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tor signal analyzers can do. This allows for signal-in-signal
monitoring for traffic that should not be there or may be
causing interference.

Experts at the Anritsu Corp. U.S. Test and Measurement
division in Morgan Hill, Calif. explain that RTSA test and
measurement instruments give a much broader view com-
pared to traditional technology of what’s going on in the
spectrum compared to traditional technology.

“It would be used for spectrum clearing to check to see
in a base environment if there’s any unknown or unwanted
transmitters that could affect the security of these oper-
ations,” says Anritsu Product Manager Kirby Hong. “The
second use could be general maintenance of equipment.
Is it performing correctly? Are they meeting their specifi-
cations? When the radar is turned off, does it unintention-
ally emit spurious signals? It could be a security problem.
Look for illegal listening devices, especially those that have
a very transient nature that isn’t broadcasting all the time.
If there’s a bug recording conversations, and periodically
it transmits to a receiver station somewhere, that could be
missed by a traditional spectrum analyzer.”

Scanning the spectrum

Anritsu’s Field Master Pro MS2090A instrument with real-
time spectrum analyzer option was selected to locate
the interfering signal. According to the manufacturer,
in the optional real-time mode, the MS2090A can accu-
rately measure the amplitude of a single spectrum event
as short as 2 microseconds and detect a single event as
short as 5 nanoseconds. The MS2090A is a ruggedized,
size, weight, and power (SWaP) optimized, field-deploy-
able handheld spectrum analyzer that has a 110 MHz
analysis bandwidth and an measurement range from
DANL to +30 dBm.

Using the MS2090A RTSA, experts were able to find the
cause of the interference alarms at the public safety agency:
high wind caused a cable to bang up against the tower,
causing passive intermodulation.

The MS2090A can help with interference hunting, spec-
trum clearing, broadcast transmitter analysis, monitoring
microwave radio links, satellite system monitoring, pulse
radar measurements, 5GNR base station measurement, and
5G coverage mapping.

Hong and Angus Robinson, a marketing manager at
Anritsu, notes that due to SWaP optimization, the bat-
tery-powered Field Master Pro MS2090A can be mounted
into aircraft, vehicles, and deployed nondescriptly in cases
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to keep an inconspicuous eye on sig-
nals across the spectrum in real time.

“One of the government agencies
we've been talking to is currently
mounting into airframes, inside mili-
tary aircraft, very large lab type instru-
ments for exactly this application,” says
Robinson. “And so, you can imagine
anything that you're putting up in an
airframe in terms of weight and size is
a bigissue. They’re very excited about
the small form factor and the ability
to get that same functionality inain a
much smaller form factor. There’s also
a group of people who want to leave
these units in, say, unsuspicious look-
ing Pelican cases...It’s got a big battery
in the case as well, and they leave it
gathering data somewhere for a day
or what have you and then come back
home and pick it up.”

Rugged recorder

Pentek Inc. in Upper Saddle River, N.J.,
recently unveiled its RTX 2684 26 GHz
RF Sentinel Intelligent Signal Scanning
small-form-factor recorder, which is an
addition to its Talon family.

“The RTX 2684 Sentinel recorderis a
complete antenna to disk solution with
RF signals down converted directly to
the A/D converters,” says Rodger Hosk-
ing, vice-president of Pentek. “Its 5x
reduction in packaging size over the
rackmount equivalent, bandwidth per-
formance, and storage capacity all offer
huge improvements in addressing chal-
lenging SWaP constraints in mobile or
space limited platforms.”

The Talon RTX 2684 SFF recorder
weighs in at 23 pounds and is designed
for extreme operating environments.
Optimized for SWaP, the rugged sealed

% ATR recorder is available with up to
61 terabytes of removable SSD storage.
The quarter-ATR chassis makes it suit-
able for military, security and govern-
ment intelligence (SIGINT, COMINT and
ELINT) applications that are mobile or
very space limited.

A Pentek Model 78141A Jade trans-
ceiver module serves as the data acqui-
sition engine of the Talon RTX 2684.
One of its dual 3.2 GS/sec 12-bit A/D
converters operates at a sample rate
of 2.8 GS/sec. The Model 78141 is cou-
pled to the 500 MHz bandwidth analog
IF output signal of a 26 GHz RF tuner
front end, delivering excellent dynamic
range across its entire spectrum. A dig-
ital downconverter (DDC) in the Model
78141 provides frequency zooming for
recording signal bandwidths of 500, 250
or 125 MHz.
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Boeing to build three MQ-25 carrier-
based unmanned aerial tanker aircraft

BY John Keller

PATUXENT RIVER NAS, Md. — U.S. Navy car-
rier aviation experts are ordering three
unmanned aerial tankers from the Boe-
ing Co. in preparation for future larger
orders and eventual carrier deployment
of these unmanned tanker aircraft.
Officials of the Naval Air Systems
Command at Patuxent River Naval Air
Station, Md., announced an $84.7 mil-
lion order to the Boeing Co. Defense,
Space & Security segment in St. Louis
for three new MQ-25 unmanned tanker
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aircraft for system demonstration.
These three new MQ-25s and their
avionics are called system demon-
stration test articles, which are to
demonstrate the maturity of the MQ-25
manufacturing process, and ensure the
readiness of MQ-25 production, sys-
tems, facilities, tooling, test equipment,
inventory, and supplier management.
The MQ-25 is the U.S. Navy’s first
operational carrier-based unmanned
aircraft and is designed to provide a

much-needed refueling capability, Boe-
ing officials say. Navy officials expect
to declare MQ-25 initial operational
capability by 2024. The MQ-25 first flew
last fall.

The MQ-25 will provide carrier-based
refueling capability to extend extend-
ing the combat range of deployed F/A-
18 Super Hornet, EA-18G Growler, and
Lockheed Martin F-35C combat aircraft.

Boeing won a $805 million devel-
opment contract to build four MQ-25

MILITARY & AEROSPACE ELECTRONICS MAY 2020 33


http://www.militaryaerospace.com

UNMANNED. .
vehicles

\

carrier-based unmanned aerial tank-

ers in 2018, prevailing over competing
designs built by General Atomics in
San Diego and the Northrop Grumman
Corp. Aeronautics Systems segment in
Palmdale, Calif.

The Boeing MQ-25 aircraft has an
advanced, customized remote I/O
interface controller based from Aitech
Defense Systems Inc. in Chatsworth,
Calif. The system is based on the Ait-
ech Ai-RIO avionics remote interface.

The Ai-RIO is expandable with
as many as eight units networked
together. Added capabilities include
I/O, power switching, and mass/SD
FLASH memory. The remote I/O sub-
system includes a Gigabit Ethernet
port with precision time sync IEEE-1588
support, 10 RS-422 ports, eight LVDS
or RS-422/485 UARTS, four SpaceWire
ports with LVDS I/O, two CANbus ports,
and 16 GPIO in two blocks of eight.

The Ai-RIO is an high density, low

DARPA Manta Ray project

seeks to develop long-range
unmanned submarines

In the near future, the U.S. Defense
Advanced Research Projects Agency
(DARPA) in Arlington, Va., wants to
deploy unmanned underwater vehi-
cles (UUVs) that can take-on months-
long missions without any in-person
human logistical support or main-
tenance. DARPA awarded contracts
in February to three companies that
will help develop the unmanned
submarines: Lockheed Martin Corp.,
Northrop Grumman Corp., and
Navatek LLC. A fourth company, Met-
ron Inc., is working on solutions spe-
cific to undersea energy harvesting
techniques that will allow the auton-
omous subs to operate seamlessly

power rugged subsystem for vehicle
platform flight control, attitude and
navigation controls, servo-valve and
thrust vector control (TVC), robotic
motor control, video and image pro-
cessing and storage, data telemetry,
platform stabilization, communica-
tions and telematics, high speed data
recorders, booster and launch propul-
sion and thruster control, remote sen-
sor and effector monitoring.

Boeing can use the Ai-RIO as a
stand-alone command and data han-
dling platform or networked remote
command/response I/O unit. It a radi-
ation-qualified dual-core PowerPC pro-
cessor with two rad-tolerant FPGAs.
All internal electronics are conduc-
tion-cooled and mechanically fixed
and housed within a sealed, EMI/EMC
Faraday cage for maximum thermal
transfer.

In addition to Aitech, other subcon-
tractors to Boeing on the MQ-25 project

at great depths. Their work is part of
DARPA’s Manta Ray program, which
will advance technology for future
long-range unmanned undersea vehi-
cles. The name relates to an artist’s
mockup of one of these potential
subs, which resembles a Manta Ray.
With little human support required,
DARPA hopes these vessels will even-
tually become another arrow in com-
batant commanders’ quivers.

Military forces focus attention on
counter-drone attack technologies
Lasers, interceptor missiles and elec-
tronic warfare are all fast-growing
potential answers to a seemingly
unstoppable increase in enemy drone
attack technologies. Given the rapid
pace of technological advancement,
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are; BAE Systems; Collins Aerospace;
Cox & Co.; Crane Aerospace & Elec-
tronics; Cubic; Curtiss-Wright Defense
Solutions; General Electric Corp.; L3Har-
ris Technologies; Héroux-Devtek; Hon-
eywell International; Innovative Power
Solutions; Moog Aircraft Group; Parker
Hannifin; Raytheon; Rolls-Royce; and
Triumph Group.

On this order Boeing will do the
work in St. Louis; Indianapolis; Tor-
rance, Goleta, Irvine, Anaheim, San
Diego, Irwindale, and City of Indus-
try, Calif.; Longueil, Quebec; Columbus
and Bridgeport Miss.; McKinney, Texas;
Monroe, N.C.; Palm Bay and Clearwater,
Fla.; Ajax, Ontario; Eatontown, N.J.; and
Endicott, N.Y., and should be finished
by August 2024.

For more information contact Boeing
Defense, Space & Security online at www.
boeing.com, or Naval Air Systems Command
at www.navair.navy.mil.

and the seemingly ubiquitous avail-
ability of unmanned aerial vehicle
(UAV) technologies, the U.S. military
is moving quickly to keep pace — and
stay in front of possible drone swarm
attacks, close-in drone-fired weapons,
and even instances wherein drones
themselves become explosives. In
an effort to address this, the Army
and Raytheon are now accelerating
development and deployment of an
upgraded counter-drone weapons sys-
tem designed specifically to address
close-in small drone threats. The inte-
grated counter-drone system uses a
Ku band mobile, 360-degree ground
radar called Ku-band Radio Frequency
System (KuRFS) —in conjunction with
a suite of specific countermeasures,
called effectors. KuRFS can provide

www.militaryaerospace.com
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Penn State to develop autonomous underwater
navigation sonar for submarines and UUVs

BY John Keller

ARLINGTON, Va. — U.S. Navy researchers
needed enabling technologies for
sonar-based continuous subsea auton-
omous navigation for manned and
unmanned submarines. They found
their solution from the Penn State Uni-
versity Applied Research Laboratory in
University Park, Pa.

Officials of the Office of Naval

Research (ONR) in Arlington, Va.,
announced an $8.4 million contract
to the Penn State Applied Research Lab
for the Advanced Broadband Naviga-
tion Sonar System Future Naval Capa-
bilities program.

Penn State researchers will develop
and demonstrate navigational sonar sys-
tems for continuous subsea autonomous

Penn State University researchers are develop navigation sonar for new generations of

manned and unmanned submarines.

threat information for ground com-
manders who can then opt to use
laser countermeasures, EW, High-Pow-
ered Microwave weapons or a kinetic
energy interceptor missile-drone
called Coyote Block 2. However, before
any threat can be destroyed, it must
first be identified or “seen.”

UUV designers cite hardware-
agnostic systems in explosives
detection and disposal

As the U.S. Navy explosive ordnance
disposal (EOD) community’s capabil-

www.militaryaerospace.com

ity grows in sophistication and quan-
tity, a community leader says they're
being served well by their creed to
remain hardware-agnostic. The EOD
force has been set on a path to grow
its Expeditionary Mine Countermea-
sures Company numbers and double
the number of unmanned systems
platoons that operate under those
companies. The service’s investment
in the people and in the Mk 18 Mod 1
Swordfish and the Mk 18 Mod 2 King-
fish unmanned underwater vehi-
cles (UUVs) they operate come as

MILITARY & AEROSPACE ELECTRONICS NMAY 2020

navigation. Sonar, short for sound nav-
igation and ranging, detects undersea
objects by transmitting powerful sound
waves through the ocean and detecting
return signals that bounce off objects.

ONR researchers are asking Penn
State experts to improve undersea
position and velocity estimation using
sonar to give Navy manned submarines
and unmanned underwater vehicles
(UUVs) with enhanced navigational
performance.

Penn State won this contract by
participating in the Long Range Broad
Agency Announcement for Navy and
Marine Corps Science & Technology
project.

On this contract the Penn State Applied Research
Lab will do the work in University Park, Pa., and
should be finished by March 2023. For more
information contact the Penn State Applied

Research Lab at https./arl.psu.edu.

the Navy is also planning to merge
the Kingfish program with the Razor-
back UUV the Littoral Combat Ship
community uses. The new Medium
UUV program, for which the Navy
plans to release a request for pro-
posals by the end of this fiscal year,
could end up being the Kingfish or
a variation thereof, could look more
like the Razorback UUV, or could be
sometime brand new, with the open
architecture to operate all the sen-
sors and cameras that both the EOD
and the LCS communities need.
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CYBER SECURITY

Air Force chooses Dark Wolf Solutions
for cyber penetration testing

U.S. Air Force cyber security experts needed a
company to perform software penetration testing

and adversarial assessment. They found their solu-
tion from Dark Wolf Solutions LLC in Chantilly, Va.

Officials of the Air Force District of Wash-
ington at Joint Base Andrews, Md., announced
$75 million blanket purchase agreement to Dark
Wolf for cyber innovation services. The work to
be conducted includes software penetration
testing and adversarial assessment.

A penetration test attempts to exploit com-
puter and digital networking vulnerabilities to
determine if unauthorized access or other mali-
cious activity is possible.

Penetration testing typically includes network
penetration testing and application security test-
ing as well as controls and processes around the
networks and applications, and should occur
from outside the network trying to break in, as
well as from inside the network.

An adversarial assessment gauges the ability of
a computing or networking system to carry on its
mission while withstanding cyber attacks, includ-
ing protecting the system, detecting cyber threats,
reacting attacks, and restoring degraded mission
capability degraded or lost because of hackers.

Dark Wolf Solutions specializes in agile soft-
ware development, information operations, pene-
tration testing, incident response, rapid prototyping,
machine learning, and engineering services.

The company’s cyber security expertise
revolves around malware analysis, vulnerabil-

ity research, vulnerability assessment, network
intrusion analysis, internet of things (loT) secu-
rity, and incident response.

On this contract Dark Wolf will do the work
at Hill Air Force Base, Utah, and should be fin-
ished by this October. For more information
contact Dark Wolf Solutions online at www.

darkwolfsolutions.com, or the Air Force District

of Washington at www.afdw.af.mil.

AVIONICS

Saah chooses VuCube from

Vu Systems for enhanced

flight vision avionics

Avionics designers at aircraft designer Saab AB
in Stockholm needed enhanced vision technology
to enable airplane pilots to land safely in poor
visibility from rain, low clouds, or fog. They found
their solution from Vu Systems in Morrisville, N.C.

Vu Systems designed a passive millimeter
wave sensor called the Vu Cube. Saab officials
announced that their company will manufacture
Vu Cubes for Saab'’s Next Generation Enhanced
Flight Vision System, which uses passive milli-
meter wave imaging technology.

The Vu Cube system can blend these sen-
sors with a terrain database into a synthetic
vision system that adds some level of man-made
objects. The integrated image shows up on the
pilot's head-up display.

Saab has tested the system on a seven-pas-
senger Beechcraft King Air 200 twin-engine
aircraft during more than 100 instrument
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approaches, company officials say.

The Vu Cube avionics system can image air-
fields through rain, clouds, and fog at ranges of
several miles to help pilots line-up their runway
approaches in poor visibility.

Millimeter wave scanning is the basis of full-
body imaging devices deployed at airport secu-
rity checkpoints. The wavelengths of millimeter
waves are large enough to pass through most
materials, like clothing.

The full-body scanner projects millime-
ter waves onto the subject and the waves are
reflected either by the subject’s skin, or by any
objects being carried by the person, so the sensor
can detect objects under the subject’s clothes.

The Vu Cube operates by passive millime-
ter wave scanning, reading thermal energy in
the millimeter wave spectrum. The millimeter
wave emissions reflected off a ground object
like an airport runway are different from emis-
sions reflecting off particles in the air.

Fog and cloud particles are between 10 and
100 microns in size. The Vu Cube reads thermal
energy in 3000-micron wavelengths that cut
through fog and cloud particles, thus allowing
the sensor to detect runways and other objects
even through rain and fog.

“The resolution of the Vu Cube camera design
is such that it resolves runways, taxiways, roads,
and other features,” says Stedman Stevens, CEQ
of Vu Systems. “For example, you can easily see
people and vehicles when close by, and at distances
on approach see the runway and taxiways and in
some cases the mechanical structures that hold the
approach lighting systems in front of the runway.”

The Vu Cube weighs less than 30 pounds, mea-
sures 17.75 by 9.5 by 10 inches, and mounts in the
aircraft's nose for a clear forward view. Vu Systems
has been developing the technology since 2013.

For more information contact Vu Systems
online at www.vusystems.com, or Saab AB at

https://saab.com.
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COMMUNICATIONS

Marine Corps picks HF radio
systems from L3Harris with

NSA Type-1 encryption

U.S. Marine Corps communications experts
needed HF manpack and vehicular radios with
National Security Agency (NSA)-certified Type-1
encryption. They found their solution from the
L3Harris Technologies Inc. Communications Sys-
tems segment in Rochester, N.Y.

Officials of the Marine Corps Systems Com-
mand at Quantico Marine Base, Va., announced
a $383.2 million five-year contract to L3Harris
for RF-300H-MP manpack radios; RF-300H-MP
vehicle-mount radios; and RF-300H-MP radio
transit cases.

The RF-300H-MP, part of the L3Harris Falcon
Il radio family, operates in the high-frequency
band between 2 and 30 MHz. It can achieve
worldwide radio coverage when propagation
conditions are right by bouncing RF signals off

the ionosphere.

NSA Type-1 encryption, one of the most
stringent information security standards in the
U.S., is for cryptographically securing classi-
fied U.S. Government information. It encrypts
and decrypts classified and sensitive national
security information when appropriately keyed,
and is for the most stringent protection require-
ments. It also is among the difficult and costly
encryption certifications to obtain for U.S.
defense contractors.

This contract includes radio ancillaries, pro-
visioning kits, documentation for HF radio sys-
tems, and instructor training.

L3Harris introduced the RF-300H wideband
manpack radio system in early 2017 to enable
warfighters to use wideband HF to transmit data
files beyond-line-of-sight.

The HF radio offers a tenfold increase in data
rates and reduced size and weight over then-cur-
rent manpack radios, and is compatible with
more than 100,000 L3Harris Falcon Il legacy
HF radio units deployed worldwide, company
officials say.

The RF-300H is a small, lightweight, and fast
wideband manpack radio designed to improve
HF tactical communications by transmitting high-
level security images, maps, and other large data
files from beyond-line-of-sight environments.

On this contract L3Harris will do the work in
Rochester, N.Y., and should be finished by March
2025. For more information contact L3Harris
Communications Systems online at www.har-
ris.com, or Marine Corps Systems Command at
WWW.marcorsyscom.marines.mil.
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SENSORS

RadiaBeam to develop
transportahle gamma ray generator
to detect illegal material

U.S. military researchers needed a transport-
able gamma ray radiation generator for test and
measurement test and measurement to detect
nuclear materials, conventional explosives, and
illegal drugs. They found their solution from Radi-
aBeam Technologies LLC in Santa Monica, Calif.

Officials of the U.S. Defense Advanced
Research Projects Agency in Arlington, Va.,
announced a $10.2 million contract to Radia-
Beam for the Gamma Ray Inspection Technol-
ogy (GRIT) program.

A transportable gamma ray radiation gen-
erator also would be useful for detection appli-
cations like elemental imaging, non-destructive
inspection of additive manufactured compo-
nents, medical diagnostics, to help scientists
understand detailed nuclear structures.

GRIT will develop the critical subsystem and
component technologies, support system inte-
gration, and perform the testing necessary to
demonstrate these new capabilities.

Inthe DARPA GRIT program’s first phase, Radi-
aBeam engineers will develop a Laser-Compton
approach for meeting GRIT program objectives
and carrying out relevant system demonstrations.

DARPA is asking the company to develop
a prototype gamma ray generator able to pro-
duce intense, tunable, and narrow- bandwidth
gamma rays using techniques and emerging
component technologies small enough for trans-
portable systems.

Gamma rays are penetrating electromag-
netic radiation caused by the radioactive decay
of atomic nuclei. Gamma rays are the short-
est wavelength of electromagnetic waves, and
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impart the highest photon energy.

DARPA wants the ability to produce tunable
gamma rays from ten of kilo electron-volts (keV)
to more than 10 mega electron-volts (MeV) of
energy intensities as high as 1012/second with
sub 1 percent bandwidth.

Such a technology provides the ability to
characterize objects non-destructively not only
for their elemental content, but also for their
nuclear composition.

On this contract RadiaBeam will do the work
in Santa Monica, Menlo Park, and Los Angeles,
Calif.; as well as in Paris, and will be finished by
March 2021. For more information contact Radi-
aBeam Technologies online at https:/radiabeam.
com, or DARPA at www.darpa.mil.

COMMUNICATIONS
Lockheed Martin picks SEAKR
Engineering for secure anti-
jam SATCOM payload
Satellite communications payload experts at
Lockheed Martin Corp. needed secure jam-re-
sistant RF and microwave capability for the U.S.
Space Force Protected Tactical Satellite Commu-
nications (PTS) project. They found their solution
from SEAKR Engineering Inc. in Centennial, Colo.
Officials of the Lockheed Martin Space Sys-
tems segment in Sunnyvale, Calif, have selected
SEAKR to help design and build a prototype pay-
load for the U.S. Space Force's PTS program — a
next-generation capability connecting warfight-
ers with more agile and jam-resistant satellite
communications (SATCOM).
SEAKR Engineering will support Lockheed Mar-
tin in achieving significant developments in the PTS
anti-lamming capabilities through collaboration

MILITARY & AEROSPACE ELECTRONICS

on the system's advanced space digital processor.

By leveraging its strength in RF communica-
tions, SEAKR will help demonstrate PTS anti-jam
capabilities by building on advanced RF process-
ing technologies employed in its Wolverine RF
processing platform.

The Wolverine reconfigurable processor uses
20-nanometer Ultrascale field-programmable
gate arrays (FPGAs), as well as A/D and D/A
converters. The company introduced the Wol-
verine processor last year.

Wolverine production units provide 3.2-to-
4.5 gigasample-per-second performance, and
SEAKR engineers are targeting a 10x increase
for direct RF sampling, company officials say.

The Wolverine features full redundancy, two
PowerPC single-board computers, three recon-
figurable processor boards, two power modules,
and scalability to eight RF processor modules.
Each RF processor includes three UltraScale
FPGAs and provides four RF I/0 ports per mod-
ule as well as primary and redundant reference
oscillator inputs.

The processor uses Xilinx Kintex FPGAs that
interconnect with 12-gigasample-per-second
SERDES links to enable high-throughput, flexible
and reconfigurable modulation, demodulation,
channelization, and routing capability.

The complete PTS system will deploy a
constellation of dedicated geostationary sat-
ellites, commercially hosted payloads, and coa-
lition partner satellites integrated through a
ground-control network to provide U.S. and
allies with protected communications.

Lockheed Martin, Northrop Grumman Corp.,
and the Boeing Co. won U.S. Space Force contracts
in February and March to develop jam-resistant
communications payloads for the PTS program.

The three companies are developing jam-re-
sistant SATCOM payloads for a military or com-
mercial satellite. The U.S. Air Force started the
PTS program in 2018 to make military forces
less dependent on the Advanced Extremely High
Frequency (AEHF) satellites.

For more information contact SEAKR Engineer-
ing online at www.seakr.com, or Lockheed Mar-
tin Space Systems at www.lockheedmartin.com.
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AVIONICS

Navy taps BAE Systems to provide electronic

warfare (EW) avionics for F-35 combat jet

U.S. Navy aerial warfare experts needed multifunction electronic warfare
(EW) systems for F-35 fighter-bomber combat jets of the U.S. Air Force,
Navy, Marine Corps, and allied foreign military forces. They found their
solution from the BAE Systems Electronic Systems segment in Nashua, N.H.

Officials of the Naval Air Systems Command at Patuxent River Naval
Air Station, Md., announced a $77.5 million order to BAE Systems to
provide 1,464 radio frequency (RF) countermeasures systems, as well as
maintain and repair multi-function test stations for the F-35.

BAE Systems designs and builds the AN/ASQ-239 EW avionics to pro-
vide the F-35 with 360-degree situational awareness and end-to-end
capabilities. The AN/ASQ-239 provides offensive and defensive options
to enable the F-35 to identify, monitor, analyze, and respond to threats
like radar-guided anti-aircraft missile batteries and air-search radars.

The system makes the most of detection ranges and gives the F-35 pilot
evasion, engagement, countermeasure, and jamming options. The AN/
ASQ-239 provides broadband protection to help the F-35 reach well-de-
fended targets and suppress enemy radars.

This system can operate in signal-dense environments and provide
the F-35 with radio frequency and infrared countermeasures, and rapid
response capabilities. The AN/ASQ-239 has an electronics architecture
that enables designers to add new capabilities.

The AN/ASQ-239 has Integrated radar warning, targeting support,
and countermeasures; reduced long-term life cycle cost; increased situa-
tional awareness; rapid response capabilities to protect the aircrew; threat
warning; and ability to reach well-defended targets.

On this order BAE Systems will do the work in Nashua, Dover, and
Londonderry, N.H.; Landenberg, Pa.; Topsfield and Chartley, Mass.; City
of Industry and Carson, Calif; Hamilton, N.J.; and other U.S. locations,
and should be finished by September 2023.

For more information contact BAE Systems Electronic Systems online
at www.baesystems.com, or Naval Air Systems Command at www.

navair.navy.mil.
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BATTLEFIELD NETWORKING

Persistent Systems to upgrade tactical

battlefield communications

U.S. Air Force communications experts needed a company to upgrade an
adaptable networking system that enables military forces on the move
to stay in touch in austere environments. They found their solution from
Persistent Systems LLC in New York City.

Officials of the Air Force Sustainment Center (AFSC) at Hill Air Force
Base, Utah, have announced a $25 million contract to Persistent Systems
to upgrade the Wave Relay Tactical Assault Kit (WaRTAK) using the Per-
sistent Systems Wave Relay Mobile Ad hoc Network (MANET).

The WaRTAK program, which the Air Force launched in 2016, provides
Air Force convoys driving close to the front lines of the battlefield with
multi-domain communications and situational awareness.

The self-healing adaptable MANET component from Persistent Sys-
tems helps infantry warfighters, land vehicles, and helicopters maintain
RF communications even when satellite communications (SATCOM) links
fail, or land features mask line-of-sight RF communications.

“WaRTAK provides situational awareness with a multi-domain archi-
tecture — a combination of MANET, SATCOM, cellular, and land mobile
radio,” explains Adrien Robenhymer, VP of business development at

MINIATURE SIZED SOLUTION

SMPM LOCK

SMPM Lock is a new small form factor, high frequency connector.
The unique locking solution is designed by Radiall engineers who
are still working hard to support custoemer needs.

o Miniature size - 8.5 mm length as
compared to SMP-Lock's 14.6 mm length

o Suitable for environments that
experience high vibration and shock
* Performance: DC to 65 GHz e Intuitive assembly process

o Utilizes Radiall's proven locking system * Custom designs available

Radiall @) | smruicarion
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Persistent Systems. “As those communications
channels become available, it provides commu-

nications between the convoy, helicopters, and
command authorities. The system ties radio, GPS,
cellular, and satellite internet connections into
our self-healing Wave Relay MANET.
Persistent Systems has been involved in the
WaRTAK tactical networking program for the
past four years. The company won a contract
in 2016 to provide MANET capability for the

system. Now it's time to upgrade the system to
increase data throughput, as well as reduce its
size, weight, and power consumption (SWaP).
The upgraded system that Persistent will pro-
vide over the next four years will increase data
throughput from about 20 megabits per second
to 120 megabits per second, and reduce the sys-
tem'’s More capability, more capacity, and faster
speeds than 802.11. From 20 to 120 megabits per
second, and reduce SWaP by about 60 percent.

Such improvements may help enable the
Air Force to incorporate new features like arti-
ficial intelligence (Al), automatic roadside bomb
detection, and augmented reality for turn-by-
turn directions over roadless terrain, Roben-
hymer says.

“WaRTAK uses our legacy MPU3 and Gen4
equipment,” Robenhymer says. “This hardware
has been the backbone of the program, oper-
ating in extreme conditions and temperatures,
but it's time to introduce WaRTAK to the new-
est generation of gear.”

Persistent will provide Android-loaded MPU5
smart networking devices and the Dual Push-to-
Talk (PTT) system, which will enable users to talk
on two radio talk groups simultaneously and as
an intercom system.

For more information contact Persistent Sys-
tems online at www.persistentsystems.com,

or the Air Force Sustainment Center at www.
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BOARD PRODUCTS

3U embedded computing card

for general-purpose processing
introduced by Abaco

Abaco Systems in Huntsville, Ala., is introducing
the rugged high-bandwidth NVP2102A XMC
graphics and general-purpose graphics process-
ing unit (GPGPU) embedded computing card
for applications that require high-end graphics
or CUDA support for general-purpose process-
ing, and raw video capture and display. Based
on the NVIDIA Quadro Pascal (GP107) P2000
graphics processing unit (GPU) architecture and
providing as much as 2.3 TeraFLOPS of peak
performance, the board has four 3G-SDI inputs,
provides two NTSC/PAL video inputs, and sup-
ports two audio inputs. Video output is via two
3G-SDI and two DVI or DisplayPort interfaces.
The board supports direct video capture to GPU
memory to reduce latency and minimize glass-
to-glass time. The card automatically detects the
input resolution of incoming video, and trans-
fers raw video frames to GPU or host memory.
It also can encode the captured data using the
GPU-native H.265 (HEVC) or H.264 encoders in
GPU memory. Windows or Linux drivers and API
are available for x86 systems. The NVP2102A
supports Abaco’s AXIS ImageFlex — an image
processing and visualization toolkit that helps
users develop high-performance image process-
ing, visualization and autonomy applications for
size-, weight-, and power-constrained uses. For
more information contact Abaco Systems online
at www.abaco.com.
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POWER ELECTRONICS

Power huck-boost regulator

for military applications

introduced by Vicor

Power electronics specialist Vicor Corp. in Ando-
ver, Mass., is introducing the PI3740 ZVS buck-
boost regulator for military-grade commercial
off-the-shelf (MIL-COTS) applications. The power
electronics device has an extended operating
temperature range of -55 to 115 degrees Cel-
sius and optional tin-lead BGA packaging. The
PI3740 DC-DC converter is a high-density and
high-efficiency buck-boost regulator with an
8-t0-60-volt input voltage range and support for
output voltages from 10 to 50 volts. The power
supply device offers as much as 140 Watts in a
10-by-14-millimeter SiP package. Higher power
delivery is possible with additional devices in par-
allel. The ZVS switching topology also enables
power efficiency as high as 96 percent. For more
information contact Vicor Corp. online at www.

vicorpower.com.

RUGGED COMPUTERS

Rugged 3U OpenVPX embedded
computing system introduced

by North Atlantic

North Atlantic Industries (NAI) in Bohemia, N.Y.,
is introducing the SIU36 configurable rugged
embedded computing system to support mil-
itary and aerospace applications that require
high-density 1/0, communications, Ethernet
switching, and processing. The SIU36 lever-
ages NAI's 3U boards to deliver off-the-shelf
solutions that accelerate deployment of size,
weight, and power consumption (SWaP)-op-
timized systems in military air, land, and sea
applications. The SIU36 features six 3U OpenVPX
card slots; support for as many as 18 1/0 and
communication smart functions; more than 70
modules to choose from; local or external sin-
gle-board computer host I/F capability; micro-
processor support for Freescale PowerPC QorlQ
T2080, Intel Core i7, or ARM Cortex -A9 and
-A53; and single board computer-less remote
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interface supported via Ethernet connection to

the mission computer. NAI's Configurable Open
System Architecture (COSA) offers a choice of
more than 70 smart 1/0, communications, Ether-
net switch and single-board computer options.
For more information contact North Atlantic
Industries online at www.naii.com.

RF AND MICROWAVE

Millimeter-wave waveguide
antennas for 3G introduced

by Pasternack

Pasternack Enterprises in Irvine, Calif., is intro-
ducing millimeter-wave waveguide antennas for
5G and other high-frequency RF and microwave
applications. Pasternack has added 54 new mod-
els and now covers operating frequency ranges
from 1.7 to 220 GHz, nominal gain ranging from
0 dBi to 40 dBi, and different waveguide sizes.
Five new categories of high-frequency milli-
meter-wave waveguide antennas are available
to address point-to-point and point-to-multi-
point wireless applications. Potential applications
include probe waveguide antennas to 170 GHz
with 6.5 dBi of gain; dual polarized waveguide
antennas to 110 GHz with 13-20 dBi of gain; cor-

it
e TN

ner reflector antennas with .02 m2-16,000 m2
radar cross sections; sector waveguide anten-
nas to 40 GHz with 6dBi of gain; and a series of
waveguide antenna mounting fixtures designed
to work with UG383/U,UG385/U, UG387/U,
UG595/U, UG599/U, and UG1530/U flanges.
Pasternack also has also added 19 models to
the company’s existing categories of scalar feed
horn and omni-directional waveguide anten-
nas. All of Pasternack’s waveguide antennas
are REACH and RoHS compliant and constructed
with high-quality materials and workmanship.
For more information contact Pasternack online
at www.pasternack.com.

EMBEDDED COMPUTING

Rugged embedded computer

for military applications

introduced by Crystal

Crystal Group Inc. in Hiawatha, lowa, is introduc-
ing the RCS7850-32Q rugged switch; RSS116F
12GB DSU rugged secure data storage system;
and RE1711 rugged embedded computer for mil-
itary, aerospace, and industrial applications. The
RCS7850-32Q rugged switch is for Navy platforms
and forward-deployed weapons systems applica-
tions. This MIL-SPEC switch offers network speed
with as many as 32 ports of 100 gigabit bandwidth,
switching, and forwarding and routing capacities,
as well as redundant, hot-swappable power sup-
ply and real-time, accurate, secure data processing
and transmission. The RSS116F 12GB DSU rugged
secure storage system features multi-level security
for military and industrial applications, and is used
onboard the UK's Airborne Early Warning and Con-
trol aircraft. The RE1711 rugged embedded com-
puters is for space-constrained environments on
submarines and surface ships. This 8-inch-deep 2U

embedded computer also is for unmanned under-
sea vehicles. For more information contact Crystal
Group online at www.crystalrugged.com.
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Rugged video-processing
mezzanine module offered

by Curtiss-Wright

The Curtiss-Wright Corp. Defense Solutions divi-
sionin Ashburn, Va., is introducing the XMC-4740
rugged video-processing mezzanine module for
high-performance video processing and display
applications. The product is for aerospace and
defense graphics applications with significant
video data processing requirements, such as video
stabilization, image processing & enhancement,
terrain and object tracking or 3D visualization
of geospatial data. Curtiss-Wright is introduc-
ing it through its reseller agreement with WOLF
Advanced Technology in Stouffville, Ontario. The
XMC-4740 has a 1.2 TFLOPS AMD Radeon E9171
graphics processing unit (GPU) that provides twice
the performance, at similar power levels, com-
pared to the previous E8860 generation GPU. The
XMC (VITA 42/61) mezzanine module supports
as many as five simultaneous display outputs to
DisplayPort and DVI output interfaces. The mod-
ule’s GPU has 4 gigabytes of high-speed GDDR5
128-bit graphics memory. The XMC-4740, avail-
able in air- and conduction-cooled configurations.
Software support for the XMC-4740 includes
AMD software drivers that support Linux and
Windows applications with OpenGL and Vulkan
graphics APIs, as well as OpenCL to accelerate
data processing algorithms. RTOS drivers are avail-
able for the Wind River VxWorks and Green Hills
INTEGRITY-178 tuMP operating environments. For
more information contact Curtiss-Wright Defense
Solutions online at www.curtisswrightds.com, or
WOLF Advanced Technology at https://wolfad-
vancedtechnology.com.
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HIGH-PERFORMANCE COMPUTING
High-performance VME single-
hoard computer introduced by GMS
General Micro Systems (GMS) Inc. in Rancho
Cucamonga, Calif., is introducing the VME120

single-board computer family to enable quick
and easy systems upgrades to naval platforms
and other legacy systems. The VME120 is form,
fit, and functionally compatible with several gen-
erations of currently deployed VME boards. The
Aegis combat system and other Navy programs
have relied on GMS VME computer boards for
critical applications such as fire control, engine
control, machinery control, and operator console
displays. The Navy's evolving software require-
ments and program enhancements mandate
performance higher than that provided by the
original VME boards, which in turn requires the
market's newest processors and features. The
versions of the VME120 embedded computing
boards maintain backward compatibility with
legacy systems and add latest-generation Intel
Kaby Lake Core i7 processors and modern graph-
ics features. GMS VME computer boards are
designed for technology refresh and technology
insertion and pre-planned product improvement
using the same backplane, signal positions, and
front panel connections. For more information
contact General Micro Systems online at www.

gms4sbc.com.

POWER ELECTRONICS

Rugged small-form-factor
high-power amplifier

introduced by Fairview

Fairview Microwave Inc. in Irvine, Calif., is intro-
ducing a series of Class AB broadband high-
power amplifier modules for applications that
need a high power, small-form-factor RF ampli-
fier. The power electronics devices incorporate
gallium nitride (GaN), laterally-diffused met-

www.militaryaerospace.com
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al-oxide semiconductor (LDMOS), or vertical
double-diffused metal oxide semiconductor field
effect transistor (VDMOS) semiconductor tech-
nology. These devices consist of 18 new models
spanning frequency bands from 20 MHz to 18
GHz. These designs are stable and operate in a
50 Ohm environment. These small-form-factor
power electronics devices offer power gain to
53 decibels and saturated output power levels
from 10 Watts to 200 Watts. This line includes
two heatsink modules with DC controlled cool-
ing fans to maintain baseplate temperature.
These compact coaxial packages use N-type
or SMA connectors and have integrated D-sub
control connectors for DC bias, enabled with
TTL logic control and temperature and current
sense functions. The rugged assemblies can
withstand relative humidity exposure to 95 per-
cent maximum and operate over a wide tem-
perature range from -20 to 60 degrees Celsius.
For more information contact Fairview Micro-
wave online at www.fairviewmicrowave.com.

CABLING AND CONNECTORS

Flexible cable assemblies for

GPS modules and LAN routers
introduced by Cinch

Cinch Connectivity Solutions in Wesaca, Minn., is
introducing RG-174 based Johnson cable assem-
blies for transmitting data signals for GPS modules,
LAN routers, and WAN system equipment. The
cable assemblies come using an SMA bulkhead
jack to SMA plug, reverse polarity SMA bulkhead
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jack to reverse polarity SMA Plug, and SMA bulk-
head jack to MMCX plug connector interfaces. The
Johnson cable assemblies from Cinch come in flex-
ible, conformable, and semi-rigid cable types. With
30 new interface configurations in standard and
metric lengths, these RG-174 cable assemblies are
more economical than RG-316 cable assemblies.
These cable assemblies are available through dis-
tributors Digi-Key, Mouser and Newark. For more
information contact Cinch Connectivity Solutions

online at https:/belfuse.com/cinch.

DATA STORAGE

Rugged FIPS 140-2-certified solid-
state drive introduced by Phoenix
Phoenix International Systems in Orange, Calif., is
introducing the VP1-250-eSSDC FIPS 140-2-certi-
fied encryption Open VPX NVM Express (NVMe)

PRODUCT & LITERATURE SHOWCASE

solid-state disk data storage module for military
and airborne applications. The VP1-250-eSSDC
helps remove legacy layers of hard drive inter-
faces such as SATA and SAS by using the speed
and parallelism of solid state nonvolatile memory.
The rugged data-storage system has a streamlined
efficient queuing protocol combined with an opti-
mized command set register interface enables low
latency and high performance. Data moves quickly
and efficiently with minimal burden on the host
CPU. The VP1-250-eSSDC supports TCG compli-
ant AES-256 and FIPS 140-2-certified encryption

as well as military-grade data elimination. NVMe
is an industry-standard interface to accelerate the
performance of the nonvolatile PCI Express sol-
id-state drive. The NVMe protocol was established
in collaboration by the server industry to standard-
ize a scalable PCl Express interface. NVMe provides
opportunities for increased data throughput and
reduced latency while reducing the number of drives
necessary. For more information contact Phoenix
International Systems online at www.phenxint.com.

AVIONICS

Rugged military-temperature MIL-
STD-1553 avionics databus transceiver
for FPGA designs introduced by Holt
Holt Integrated Circuits in Mission Viejo, Calif., is
introducing the HI-15850 3.3-volt MIL-STD-1553
dual transceiver for commercial and military avi-
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onics databus applications. The HI-15850
offers 1.8-, 2.5-, and 3.3-volt compatible
digital 1/0 to provide systems design-
ers with flexibility to interface with a
broad range of field-programmable
gate arrays (FPGAs) and avoid use
of level shifters and other addi-
tional circuitry. This device is based
on Holt's HI-1585 and provides the same
features of bus tail-off compensation and receiver output pulse

extension. Tail-off compensation compensates for bus tail-off, which is an
undesirable temporary DC offset on the terminal’s bus stub. The avionics
databus receiver output pulse extension ensures receiver output pulse widths
remain above 180 nanoseconds, improving receiver sensitivity for designs
operating close to the minimum receiver input response amplitude and
ensuring proper decoding. “This device will enable customers to use their
existing FPGA digital I/0 without the need for voltage conversion or other
logic,” explains George Noh, director of sales and marketing at Holt. For
more information contact Holt Integrated Circuits online at www.holtic.com.
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Abaco Systems
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Annapolis Micro Systems Inc
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Seead page 53
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Elma ElectronicInc
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Interface Concept
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Advantech
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Annapolis Micro Systems Inc
Seeadpage 23
ASAP 3Sixty
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Critical Link LLC
Curtiss-Wright Defense Solutions
Data Device Corp (DDC)
Diamond-MT
Dynatem
Seead page 53
ECRIN Systems
EDT| Engineering Design Team Inc
Elma Electronicinc
Seeadpage8
Eureka Dry Tech
Extreme Engineering
Solutions (X-ES)
Seead pages 3,47
General Micro Systems Inc
Seead inside fron
Interface Concept
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North Atlantic Industries Inc
Orion Technologies LLC
PDR Infrared SMT/PCB
Rework Systems
Pentek Inc
Seead back cover
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Scalys
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SRCTecLLC
Sundance DSP
United Electronic Industries Inc
Vision Components GmbH

FPGA BOARDS

Abaco Systems
Seeadpage 11

Acromag Inc

Active Silicon Inc

Active Silicon Ltd

AdTech Ceramics

Advanced Interconnections Corp

Aitech

AMOtronics

Annapolis Micro Systems Inc
Seead page 23

Apex Waves

Asine Ltd

CAEN Spa

Concurrent Technologies

Critical Link LLC

Curtiss-Wright Defense Solutions

Data Device Corp (DDC)

Diamond-MT

ECRIN Systems

EDT| Engineering Design Team Inc

Elma Electronicinc
Seeadpage8

esd electronics Inc

Eureka Dry Tech

Extreme Engineering

Solutions (X-ES)
Seead pages3,47

General Micro Systems Inc
Seead inside front cover

Integra Technologies LLC

Interface Concept

Ironwood Electronics

Marvin Test Solutions Inc

Mercury Systems

North Atlantic Industries Inc

Opal Kelly Inc

PDR Infrared SMT/P(B
Rework Systems

Pentek Inc
Seead back cover

Per Vices Corp

Red Rapids

Scalys

Sital Technology

Sofradir ECInc

SRCTec LLC

Sundance DSP

Technobox Inc

Teledyne e2v

Vadatech Inc
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Seeadpage7
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GRAPHICS/IMAGING
BOARDS

Abaco Systems

Seead page 11
Acromag Inc
Active Silicon Inc
Active Silicon Ltd
ADL Embedded Solutions Inc
Aitech
Concurrent Technologies
Critical Link LLC
Curtiss-Wright Defense Solutions
Diamond-MT
ECRIN Systems

EDT| Engineering Design Team Inc

Elma Electronicinc
Seeadpage8

EPIX Inc

General Micro Systems Inc
Seead inside front cover

Interface Concept

Orion Technologies LLC

PDR Infrared SMT/P(B
Rework Systems

Pleora Technologies Inc

RGB Spectrum
Seead page 44

Scalys

Stratign

Sundance DSP

Vadatech Inc

Vision Components GmbH

WOLF Advanced Technology

1/0 BOARDS

Abaco Systems
Seead page 11
AbelConn LLC
Acromag Inc
Active Silicon Inc
ADL Embedded Solutions Inc
AdTech Ceramics
Advantech
AIM-USA
Aitech
AMOtronics
Annapolis Micro Systems Inc
Seeadpage 23
Apex Waves
ASAP 3Sixty
ASAP Components
Buy NSN
CAEN Spa
Concurrent Technologies
Critical Link LLC
Curtiss-Wright Defense Solutions
Data Device Corp (DDC)
Diamond-MT
Eagle PLC
ECRIN Systems
EDT| Engineering Design Team Inc
Elma Electronicinc
Seeadpage8
esd electronics Inc
ESPEC North America | Qualmark
Eureka Dry Tech
Extreme Engineering
Solutions (X-ES)
Seeadpages 3,47
General Micro Systems Inc
Seead inside front cover
Interface Concept
Marvin Test Solutions Inc
Matrox Imaging
Mercury Systems
MPLAG
MRO Electric
MRO Stock
North Atlantic Industries Inc
Opal Kelly Inc
Orion Technologies LLC
PDR Infrared SMT/PCB
Rework Systems
Pentek Inc
Seead back cover

Phoenix International
Seead page45

Plane Parts 360

Red Rapids

Scalys

Sital Technology

SRCTec LLC

Sundance DSP

Technobox Inc

United Electronic Industries Inc

Vadatech Inc

Versalogic Corp

WOLF Advanced Technology

MEMORY BOARDS

Abaco Systems
Seeadpage 11

Acromag Inc

Advantech

Aitech

Annapolis Micro Systems Inc
Seeadpage 23

ASAP 3Sixty

Asine Ltd

Buy NSN

Critical Link LLC

Curtiss-Wright Defense Solutions

ECRIN Systems

Electronic Interconnect

Elma Electronicinc
Seeadpage8

Eureka Dry Tech

Extreme Engineering

Solutions (X-ES)
Seead pages 3,47

General Micro Systems Inc
Seead inside front cover

Greenliant Systems

Phoenix International
Seead page 45

Printed Circuits LLC

Scalys

Technobox Inc

Viking Technology
Seeadpage 7

MEZZANINE/
DAUGHTER BOARDS

Abaco Systems
Seeadpage 11

Acromag Inc

Active Silicon Inc

Active Silicon Ltd

Advanced Interconnections Corp

Aitech

Annapolis Micro Systems Inc
Seead page 23

Asine Ltd

Concurrent Technologies

Critical Link LLC

Curtiss-Wright Defense Solutions

Data Device Corp (DDC)

Diamond-MT

Dspnor AS

ECRIN Systems

EDT | Engineering Design Team Inc

Elma ElectronicInc
Seeadpage8

esd electronics Inc

Eureka Dry Tech
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Extreme Engineering
Solutions (X-ES)
Seead pages 3,47
General Micro Systems Inc
Seead inside front cover
Interface Concept
MPLAG
Orion Technologies LLC
Pentek Inc
Seead back cover
Pleora Technologies Inc
Printed Circuits LLC
Red Rapids
SRCTec LLC
Sundance DSP
Technobox Inc
Teledyne e2v
Versalogic Corp
WOLF Advanced Technology

PERIPHERAL/DEVICE
CONTROLLERS

Acromag Inc
ADL Embedded Solutions Inc
Aitech
AMOtronics
Apex Waves
Buy NSN
Carling Technologies Inc
Concurrent Technologies
Critical Link LLC
Curtiss-Wright Defense Solutions
Diamond-MT
Eagle PLC
ECRIN Systems
Elan Technical Corp
Electronic Interconnect
Elma ElectronicInc
Seeadpage8
Eureka Dry Tech
Extreme Engineering
Solutions (X-ES)
Seead pages 3,47

HOLIT:

INTEGRATED CIRCUITS

Holt Integrated Circuits
Seead page 15

MPLAG

MRO Electric

MRO Stock

Opal Kelly Inc

Plane Parts 360

Pleora Technologies Inc
Scalys

Sital Technology
Sundance DSP
Technobox Inc

United Electronic Industries Inc
Versalogic Corp

SINGLE-BOARD
COMPUTERS

Abaco Systems
Seeadpage 11

Acromag Inc

Active Silicon Inc

Active Silicon Ltd
ADL Embedded Solutions Inc
Advantech
AIM-USA
Aitech
Annapolis Micro Systems Inc
Seeadpage 23
Asine Ltd
Cobham Semiconductor Solutions
Concurrent Technologies
Critical Link LLC
Crystal Group
Curtiss-Wright Defense Solutions
Data Device Corp (DDC)
Diamond-MT
Dynatem
Seead page 53
Electronic Interconnect
Elma ElectronicInc
Seeadpage8
esd electronics Inc
Extreme Engineering
Solutions (X-ES)
Seead pages 3,47
General Micro Systems Inc
See ad jnsil
Interface Concept
Marvin Test Solutions Inc
Mercury Systems
MilSource
MPLAG
MRO Stock
North Atlantic Industries Inc
Orion Technologies LLC
PDR Infrared SMT/PCB
Rework Systems
Pentek Inc
See ad back cover
Scalys
SRCTec LLC
Sundance DSP
VersaLogic Corp
Vision Components GmbH
VORAGO Technologies

COMMUNICATIONS

AND PERIPHERALS

AUDIO EQUIPMENT

ASAP 3Sixty

Buy NSN

Fair-Rite Products Corp
Seead page 51

Kensington Electronics Inc

L-com Global Connectivity
See ad jnsi

Liteway Inc

Minoru Co Ltd

Plane Parts 360

COMMUNICATIONS
EQUIPMENT - LASER
COMMUNICATIONS

Applied Optoelectronics Inc
ASAP 3Sixty

DLS Electronic Systems Inc
Excelitas Canada

FARO Technologies Inc

Fibercore Ltd

H&L Instruments LLC
Lightel

Liteway Inc

Micro Laser Systems Inc

COMMUNICATIONS
EQUIPMENT - MICROWAVE
COMMUNICATIONS

Advanced Test Equipment Rentals
Anritsu
ASAP 3Sixty
Carolina Microwave Associates Inc
Cobham Antenna Systems
Comtech PST
(TTInc
DEV Systemtechnik GmbH
HUBER-+SUHNER Inc
Seead page 31
Ironwood Electronics
Minoru Co Ltd
NTS Technical Systems
Pentek Inc
Seead back cover
PICWire & Cable
Polarity Inc
Quell Corp
Southwest Antennas
Triad RF Systems Inc

COMMUNICATIONS
EQUIPMENT - MILITARY
TELECOMMUNICATIONS

Advanced Test Equipment Rentals
Anritsu
ASAP 3Sixty
Cadex Electronics Inc
Carolina Microwave Associates Inc
Cobham Antenna Systems
Crystal Group
(TTInc
Dawn VME Products
Seead page 13

DAY TON T BRCW N

Dayton T Brown Inc

Delta Digital Video

DEV Systemtechnik GmbH

DLS Electronic Systems Inc

ECRIN Systems

EDT| Engineering Design Team Inc

Fair-Rite Products Corp
Seeadpage 51

Gemstar Custom Hard Cases

HD Barcode

Henkel Corp

Holt Integrated Circuits
Seeadpage 15

HUBER+SUHNER Inc
Seead page 31

Interface Concept

Ironwood Electronics

L-com Global Connectivity
Seead inside back cover

The Light Brigade Inc
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Lightel
Milpower Source
Seead page 32
MilSource
NextGen Adhesives
North Atlantic Industries Inc
NTS Technical Systems
NuWaves Engineering
Orion Systems Inc
Orion Technologies LLC
Pentek Inc
See ad back cover
Per Vices Corp
PIC Wire & Cable
Plane Parts 360
Pleora Technologies Inc
Polarity Inc
Quell Corp
Scalys
Shoghi Communications
Sital Technology
Southwest Antennas
Statek Corp
Stratign
SynQor Inc
Seead page 57
Tech Products Inc
Triad RF Systems Inc
TXO Systems Ltd
United Electronic Industries Inc

COMMUNICATIONS
EQUIPMENT - RADIO

Advanced Test Equipment Rentals

Anritsu

BearCom

Cadex Electronics Inc

Carolina Microwave Associates Inc

Cobham Antenna Systems

Computer2100 LLC

DLS Electronic Systems Inc

EDT| Engineering Design Team Inc

Fair-Rite Products Corp
Seead page 51

Henkel Corp

HUBER+SUHNER Inc
Seeadpage31

Minoru Co Ltd

NTS Technical Systems

NuWaves Engineering

Orion Systems Inc

Pentek Inc
Seead back cover

Per Vices Corp

Pryme

Quality Two-Way Radios

Quell Corp

Red Rapids

Southwest Antennas

Statek Corp

Stratign

Triad RF Systems Inc

COMMUNICATIONS
EQUIPMENT - SATELLITE
EQUIPMENT AND
TELEMETRY

Acroamatics Telemetry Systems
Aitech

Berliner Glas KGaA Herbert
Kubatz GmbH & Co

Cadex Electronics Inc

Carolina Microwave Associates Inc
Cobham Antenna Systems
Computer2100 LLC

Crane Aerospace & Electronics

DAY FONT BN W N

Dayton T Brown Inc

DEV Systemtechnik GmbH
Eureka Dry Tech
GDP Space Systems
Gemstar Custom Hard Cases
GPS Networking
Henkel Corp
HUBER+SUHNER Inc
Seead page 31
LP Technologies
Masterclock Inc
NuWaves Engineering
Pentek Inc
See ad hack cover
Per Vices Corp
PICWire & Cable
Polarity Inc
Quell Corp
Red Rapids
Shoghi Communications
Sofradir ECInc
Southwest Antennas
Stratign
SynQor Inc
Seead page 57
Triad RF Systems Inc

DATA BUSES AND
NETWORKING - HIGH-
SPEED SWITCHED FABRICS

Abaco Systems
Seeadpage 11

Acromag Inc

Aitech

Axtrinet

CAEN Spa

Crystal Group

Curtiss-Wright Defense Solutions

Data Device Corp (DDC)

Dawn VME Products
Seeadpage 13

Dynatem
Seead page 53

Elma Electronicinc
Seeadpage8

Extreme Engineering

Solutions (X-ES)
Seeadpages 3,47

Hi-Tech Controls

Interface Concept

Mercury Systems

MilSource

Orion Technologies LLC

Pentek Inc
Seead back cover
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INTEGRATED CIRCUITS

Holt Integrated Circuits
Seeadpage 15
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RGB Spectrum
Seead page 44
Sital Technology
United Electronic Industries Inc
IMicro Inc

DATA STORAGE -
OPTICAL MEMORY

Eureka Dry Tech

Pentek Inc
Seead back cover

Zebra Technologies Corp

DATA STORAGE - RAID/
COMPUTER FARMS

Cepoint Networks LLC

Crystal Group

Curtiss-Wright Defense Solutions

Elma ElectronicInc
Seeadpage8

Pentek Inc
Seead back cover

Phoenix International
Seead page45

Zebra Technologies Corp

DATA STORAGE -
SOLID-STATE MEMORY

Aitech
Ampex Data Systems
Amphenol Aerospace
ASAP 3Sixty
Buy NSN
Cepoint Networks LLC
Curtiss-Wright Defense Solutions
Elma Electronicinc
Seeadpage8
Extreme Engineering
Solutions (X-ES)
Seead pages 3,47

FREQUENCY
MANAGEMENT SYSTEMS

Computer2100 LLC

HUBER+SUHNER Inc
Seead page31

Pentek Inc
See ad back cover

Per Vices Corp

COMPONENTS/
POWER

ELECTRONICS/
SENSORS

ADHESIVES,
ENCAPSULANTS
AND BONDINGS

Alfa International

Arkema Inc

Diamond-MT

Electrolube

First Sensor Inc

Henkel Corp

Hexion Inc

Master Bond

Momentive Performance
Materials Inc

NextGen Adhesives

Rudolph Bros & Co

Specialty Coating Systems

Techsil Ltd

COMPONENTS -
ALTIMETERS

ASAP 3Sixty
ASAP Buying
ASAP Components

General Micro Systems Inc
Seead inside front cover
Interstate Connecting

Components
Seead page 12
Orion Technologies LLC
Pixus Technologies
Seead page 14
Schroff GmbH
SRCTecLLC
TTlInc

COMPONENTS -
CIRCUIT BREAKERS

ASAP Buying

ASAP Components

Buy NSN

Carling Technologies Inc
CNCCenter

Data Device Corp (DDC)

DAY FONF. BRCW N

Dayton T Brown Inc

F@U@@pﬁ@

Falcon Electronics
Seead page 37

DAY TON T BNCW N

Dayton T Brown Inc

Greenliant Systems
Orion Technologies LLC
Pentek Inc
See ad back cover
Phoenix International
Seead page 45
SMART Modular Technologies
Viking Technology
Seeadpage 7
IMicro Inc

DATA STORAGE -
TAPE MEMORY

ASAP 3Sixty

Eureka Dry Tech

Pentek Inc
See ad back cover

Phoenix International
Seead page 45

Lintech Components
Unlimited Purchasing

COMPONENTS -
BACKPLANES

AbelConn LLC

ADCO Circuits

Aitech

Amphenol Aerospace

ASAP Components

Atrenne Computing Solutions

Buy NSN

CNCCenter

Dawn VME Products
Seead page 13

Diamond USA Inc

Diamond-MT

Elma ElectronicInc
Seeadpageg

Extreme Engineering

Solutions (X-ES)
Seead pages 3,47

EMS Industrial & Service Co

Interstate Connecting
Components
Seead page 12
Lintech Components
Plane Parts 360

COMPONENTS -
CONNECTORS

AbelConn LLC

Advanced Interconnections Corp

Aiconics

RirBorn Inc
Seeadpage 16

Amphenol Aerospace

Amphenol Industrial
Products Group

Applied Avionics
Seead page 10

Aries Electronics inc

ASAP Buying

ASAP Components

Buy NSN

Casey Machine Co

CNC Center

ConductRF

CUlInc

Delphi Automotive LLP

Diamond USA Inc

EMS Industrial & Service Co

Fairview Microwave Inc
Seeadpage 19

Fischer Connectors Inc

Harwin Inc

Hermetic Solutions Group

Hi-Tech Controls

Ibis Electro-Products Corp
Integra Technologies LLC
Interstate Connecting
Components
Seead page 12
Ironwood Electronics
Kensington Electronics Inc
kSARIA Corp
L-com Global Connectivity
See ad inside back cover
LEMO SA
LEMO USA Inc
Lintech Components
March Electronics Inc
MilesTek
Minoru Co Ltd
Nelco Products
NextGen Adhesives
Nicomatic
NorComp
0DU-USA Inc
OFS
Omnetics Connector Corp
Seead page 29
Pasternack
Seead pages 5,27
PIC Wire & Cable
Pickering Interfaces Inc
Plane Parts 360
Positronic
Quell Corp
Radiall USA
Seead page 39
Sealcon LLC
SOURIAU
SV Microwave
Timbercon Inc
Trendsetter Electronics
TTlInc
Wiselink

COMPONENTS -
CONTROL HEADS

ASAP Buying
ASAP Components
Casey Machine Co
Essex Industries
MRO Stock

COMPONENTS -
ENCLOSURES
AND CHASSIS

AbelConn LLC

AdTech Ceramics

Advanced Precision Engineering Inc

ASAP Components

Atrenne Computing Solutions

Cepoint Networks LLC

CNCCenter

Crystal Group

Dawn VME Products
Seeadpage 13

4Ry nuBer+-suHNER

HUBER+SUHNER Inc
Seead page 31

DAY FONF. BRCW N

Dayton T Brown Inc
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EDT| Engineering Design Team Inc

Elma ElectronicInc
Seeadpage8
Eureka Dry Tech
Extreme Engineering
Solutions (X-ES)
Seead pages 3,47
Gemstar Custom Hard Cases
General Micro Systems Inc
Seead inside front cover
Hermetic Solutions Group
Hi-Tech Controls
HUBER+SUHNER Inc
Seead page 31
Interstate Connecting
Components
Seead page 12
L-com Global Connectivity
See ad jnsil
LEMO SA
Orion Technologies LLC
Pickering Interfaces Inc
Pixus Technologies
Seead page 14
Schroff GmbH
Sealcon LLC
Sofradir ECInc
United Electronic Industries Inc

COMPONENTS -
FASTENERS

ASAP Buying

ASAP Components
Buy NSN

Casey Machine Co
Evans Co

Excelitas Technologies
Hi-Tech Controls
Lintech Components
Nelco Products
Nord-Lock Inc

Part Miner

Plane Parts 360
Sealcon LLC

Tef Cap Industries
Unlimited Purchasing

COMPONENTS -
FIBER OPTICS

RirBorn Inc
Seeadpage 16
AMOtronics
Amphenol Aerospace
ASAP Buying
ASAP Components
Diamond USA Inc
Excelitas Canada
Fibercore Ltd
Fischer Connectors Inc
H&L Instruments LLC
HUBER-+SUHNER Inc
Seead page 31
Ibis Electro-Products Corp
Interstate Connecting
Components
Seead page 12
Kensington Electronics Inc
L-com Global Connectivity
Seead inside back cover
Lacroix Precision Optics
LaserOptec
Lasertec Inc
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LEMO SA

Lightel

Liteway Inc

Marktech Optoelectronics Inc
MilesTek

OFS

OPCO Laboratory

Positronic

Timbercon Inc

TXO Systems Ltd

COMPONENTS -
FILTERS/GASKETING

Amphenol Aerospace
ASAP Components

HEPA Corp

Kensington Electronics Inc
LasertecInc

Quell Corp

Vicor Corp

COMPONENTS -
FLIGHT INSTRUMENTS

Aero Dynamix Inc
Applied Avionics

Seead page 10
ASAP Buying
ASAP Components
DLS Electronic Systems Inc
ESPEC North America | Qualmark
Momentum FPD Services Corp
Plane Parts 360

COMPONENTS -
GYROSCOPES

ASAP Buying

Gooch & Housego Plc
Jewell Instruments
Unlimited Purchasing

VectorNav Technologies
Seead page 61

COMPONENTS -
HOLD-DOWNS

Tef Cap Industries

COMPONENTS - HUMAN-
MACHINE INTERFACES

Aero Dynamix Inc
Applied Avionics
Seeadpage 10
CNCCenter
Dynatem
Seead page 53
Eagle PLC
Epec Engineered Technologies
Essex Industries
Ibis Electro-Products Corp
Nicomatic
Pleora Technologies Inc

COMPONENTS -
LATCHES AND HINGES

ASAP Components

Pixus Technologies
Seead page 14

COMPONENTS - MEMS
AND NANOTECHNOLOGY

AdTech Ceramics

Aerotech Inc

Crane Aerospace & Electronics

CUlInc

Embassy Global

First Sensor Inc

Hi-Tech Controls

Ironwood Electronics

Jewell Instruments

Kensington Electronics Inc

Minoru Co Ltd

Quantum Composers

Silicon Designs Inc

TTlInc

VectorNav Technologies
Seead page 61

COMPONENTS -
RADIATION-HARDENED
COMPONENTS

Cobham RAD Solutions

Cobham Semiconductor Solutions
Crane Aerospace & Electronics
Data Device Corp (DDC)

T

Falcon

electronics

Falcon Electronics
Seead page 37

Fibercore Ltd

Linear Integrated Systems
Seead page 55

Renesas Electronics Corp

Sensitron Semiconductor

Teledyne e2v

Trendsetter Electronics

VORAGO Technologies

VPT Inc
Seead page 17

COMPONENTS - RELAYS

Applied Avionics
Seead page 10

ASAP Buying

ASAP Components

Buy NSN

Data Device Corp (DDC)

Delphi Automotive LLP

Falcon Electronics
Seead page 37

Integra Technologies LLC

Interstate Connecting

Components
Seeadpage 12

Lintech Components

Minoru Co Ltd

Pickering Interfaces Inc

Sensitron Semiconductor

TTlInc

Unlimited Purchasing

Wiselink

COMPONENTS - SWITCHES

Abaco Systems
Seead page 11
Applied Avionics
Seeadpage 10
ASAP Components
Carling Technologies Inc
Crystal Group
Custom MMIC
Data Device Corp (DDC)
Delphi Automotive LLP
Dynatem
Seead page 53
ECRIN Systems
Electrolube
Embassy Global
EMS Industrial & Service Co
Essex Industries
Extreme Engineering
Solutions (X-ES)
Seead pages 3,47
Fairview Microwave Inc
Seeadpage 19
First Sensor Inc
Haydon Kerk Motion Solutions Inc
Hi-Tech Controls
Interstate Connecting
Components
Seead page 12
Kensington Electronics Inc
Linear Integrated Systems
Seead page 55
Lintech Components
Marktech Optoelectronics Inc
MilesTek
MilSource
MRO Stock
Nicomatic
0TTO Controls
Pasternack
Seead pages 5, 27
Pickering Interfaces Inc
TTlInc
TXO Systems Ltd
Wilbrecht LEDCO Inc

COMPONENTS -
WIRE AND CABLE

Abaco Systems
Seeadpage 11

Adaptive Innovations Corp

RirBorn Inc
Seead page 16

Amphenol Industrial
Products Group

AMWEI Thermistor Sensor

ASAP Buying

ASAP Components

Birk Manufacturing Inc

ConductRF

Diamond USA Inc

Electro-Mech Components Inc

EMS Industrial & Service Co

Epec Engineered Technologies

ESAM Inc

Essex Industries

Fair-Rite Products Corp
Seeadpage 51

Fairview Microwave Inc
Seeadpage 19

Fischer Connectors Inc
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Harwin Inc
Hi-Tech Controls

4Hy nuBer-sunnER

HUBER+SUHNER Inc
Seead page31

Ibis Electro-Products Corp
Indium Corp
Interstate Connecting
Components
Seead page 12
Kensington Electronics Inc
L-com Global Connectivity
Seead inside back cover
LEMO SA
LEMO USA Inc
MEGA Electronics Inc
MilesTek
Nelco Products
Nicomatic
NorComp
Pasternack
Seead pages 5,27
PICWire & Cable
Pickering Interfaces Inc
Positronic
Saelig Co Inc
Sealcon LLC
SV Microwave
Tech Products Inc
Tef Cap Industries
Timbercon Inc
TTlInc
TXO Systems Ltd
Venture Mfg Co
Wiselink

DISPLAYS -
COCKPIT DISPLAYS

Aero Dynamix Inc

AGDisplays

Applied Avionics
Seeadpage 10

ASAP Components

Buy NSN

Curtiss-Wright Defense Solutions

Digital Systems Engineering
Inc (DSE)

Epec Engineered Technologies

ESPEC North America | Qualmark

General Atomics Aeronautical
Systems Inc

Konica Minolta Sensing
Americas Inc

Lintech Components

Momentum FPD Services Corp

Vicor Corp

IMicro Inc

DISPLAYS -
ELECTROLUMINESCENT
(EL) DISPLAYS

Aero Dynamix Inc
AGDisplays
EpecEngineered Technologies

Konica Minolta Sensing
Americas Inc

DISPLAYS - ENHANCED/
SYNTHETICVISION
SYSTEMS

IMicro Inc

DISPLAYS -
HEADS-UP DISPLAYS

Digital Systems Engineering
Inc (DSE)

Diverse Optics Inc

Konica Minolta Sensing
Americas Inc

Minoru Co Ltd

Pleora Technologies Inc

SwissOptic AG

DISPLAYS -
HELMET-MOUNTED
DISPLAYS (HMD)

Diverse Optics Inc

DISPLAYS - IN-FLIGHT
ENTERTAINMENT
SYSTEM DISPLAYS

AGDisplays
Cepoint Networks LLC
DLS Electronic Systems Inc
ESPEC North America | Qualmark
HUBER+SUHNER Inc

Seead page 31
Momentum FPD Services Corp
Vicor Corp

DISPLAYS - LIQUID
CRYSTAL DISPLAYS

AGDisplays
Crystal Group
Digital Systems Engineering

Inc (DSE)
Epec Engineered Technologies
ESPEC North America | Qualmark
Minoru Co Ltd
Momentum FPD Services Corp
TTlInc

DISPLAYS - ORGANIC
LIGHT-EMITTING DIODE
(OLED) DISPLAYS

Konica Minolta Sensing
Americas Inc

Lightstec Co Ltd
Marktech Optoelectronics Inc
TTlInc

DISPLAYS -
PLASMA DISPLAYS

ECRIN Systems

INTEGRATED CIRCUITS,
ANALOG - BIPOLAR
TRANSISTORS

ASAP Components
Central Semiconductor Corp
Device Engineering Inc

www.militaryaerospace.com
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Falcon

Falcon Electronics
Seead page 37

Linear Integrated Systems
Seead page 55

SRCTec LLC

TTlInc

INTEGRATED CIRCUITS,
ANALOG - IGBTS

Falcon Electronics
Seead page 37

Polarity Inc

Sensitron Semiconductor

SRCTecLLC

TTlInc

INTEGRATED CIRCUITS,
ANALOG - MOSFETS

Central Semiconductor Corp

Falcon Electronics
Seead page 37

HOLIT:

INTEGRATED CIRCUITS

Holt Integrated Circuits
Seead page 15

Linear Integrated Systems
Seead page 33

Micross

Polarity Inc

Renesas Electronics Corp

Sensitron Semiconductor

Trendsetter Electronics

TTlnc

INTEGRATED CIRCUITS,
ANALOG - PASSIVE
COMPONENTS

Amphenol Industrial
Products Group

ConductRF

Crane Aerospace & Electronics

Data Device Corp (DDC)

Falcon Electronics

Hermetic Solutions Group

Holt Integrated Circuits
Seead page 15

4Ry nuBer-sunNER

HUBER+SUHNER Inc
Seead page31

Kensington Electronics Inc
Lintech Components
March Electronics Inc
Micross

Nicomatic

www.militaryaerospace.com

PICO Electronics Inc

Seeadpage9
Trendsetter Electronics
TTlInc

INTEGRATED CIRCUITS,
ANALOG - POWER
DISCRETE DEVICES

ASAP Components

Central Semiconductor Corp

Falcon Electronics
Seeadpage 37

Linear Integrated Systems
Seead page 55

Lintech Components

Sensitron Semiconductor

Trendsetter Electronics

TTlInc

Vicor Corp

INTEGRATED CIRCUITS,
ANALOG - POWER
INTEGRATED CIRCUITS

Data Device Corp (DDC)
EMS Industrial & Service Co
Falcon Electronics
Seead page 37
Holt Integrated Circuits
Seead page 15
Ironwood Electronics
Micross
Renesas Electronics Corp
Sensitron Semiconductor
SynQor Inc
Seead page 57
Teledyne e2v
Trendsetter Electronics
Vicor Corp

VPTInc
Seeadpage 17

INTEGRATED CIRCUITS,
ANALOG - RECTIFIERS

ASAP Components
Central Semiconductor Corp
Crane Aerospace & Electronics
Falcon Electronics

Seead page 37
Sensitron Semiconductor
Trendsetter Electronics
TTlnc

INTEGRATED CIRCUITS,
ANALOG - THYRISTORS

Central Semiconductor Corp
Falcon Electronics

Seead page 37
Trendsetter Electronics
TTlInc

INTEGRATED
CIRCUITS, DIGITAL -
A-D CONVERTERS

Cobham RAD Solutions
Cobham Semiconductor Solutions
Data Device Corp (DDC)
Falcon Electronics
Seead page 37

General Micro Systems Inc
Seead inside front cover
Lansdale Semiconductor Inc
Micross
North Atlantic Industries Inc
Pentek Inc
See ad back cover
Renesas Electronics Corp
Sofradir ECInc
Teledyne e2v
United Electronic Industries Inc

INTEGRATED CIRCUITS,
DIGITAL - ASICS

Cobham Semiconductor Solutions
Data Device Corp (DDC)
Device Engineering Inc
Microsemi Corp
Micross
Pentek Inc
See ad back cover
VORAGO Technologies

INTEGRATED
CIRCUITS, DIGITAL -
COMMUNICATIONS/
NETWORKING ICS

Cobham Semiconductor Solutions
Data Device Corp (DDC)
Device Engineering Inc
Falcon Electronics
Seead page 37
Holt Integrated Circuits
Seead page 15
Lansdale Semiconductor Inc
Pentek Inc
Seead back cover
Unlimited Purchasing

INTEGRATED
CIRCUITS, DIGITAL -
D-A CONVERTERS

Applied Avionics
Seeadpage 10
Data Device Corp (DDC)
Falcon Electronics
Seead page 37
Lansdale Semiconductor Inc
Microsemi Corp
Micross
North Atlantic Industries Inc
Pentek Inc
See ad back cover
Renesas Electronics Corp
Teledyne e2v
United Electronic Industries Inc

INTEGRATED CIRCUITS,
DIGITAL - DIGITAL
SIGNAL PROCESSORS

Cobham Semiconductor Solutions
Device Engineering Inc
Ironwood Electronics
Pentek Inc
See ad back cover
VORAGO Technologies

Quality Through Innovation Since 1987
www.linearsvstems.com
sales@linearsvstems.com

(510) 490-9160

HIGH SPEED

DMOS

ANALOG SWITCHES FOR

MILITARY
APPLIC!

IONS

BENEFITS

* Ultra Fast Switching time 1 ns max

* Low Capacitance 2pf max
Original Siliconix Lateral DMOS
Process
Single Versions without Protection
Diodes-SD210/SD214
Single Versions with Protection
Diodes-SD211/SD213/SD215
Monolithic Quad with Protection
Diodes-SD5400
Available in Die, Surface Mount, and
Thru-Hole Packages
Available in ROHS and NON-ROHS
versions for Military and Space
Applications
Only Siliconix-approved replacement

APPLICATIONS

Communication Systems
Electronic Warfare
Guidance/Targeting
ELET

Sensors Systems

Space Systems
Munitions
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PRODUCT CATEGORIES

INTEGRATED CIRCUITS,
DIGITAL - FPGAS

Cobham Semiconductor Solutions

electronics

Falcon Electronics
Seead page 37

Interface Concept
Ironwood Electronics
Lintech Components
Microsemi Corp
Micross
Opal Kelly Inc
Pentek Inc

See ad back cover
Renesas Electronics Corp
Teledyne e2v
VORAGO Technologies
Xilinx

INTEGRATED CIRCUITS,
DIGITAL -
GENERAL-PURPOSE ICS

Cobham Semiconductor Solutions
Falcon Electronics

Seead page 37
Pentek Inc

See ad back cover
Renesas Electronics Corp
Teledyne e2v
VORAGO Technologies

INTEGRATED CIRCUITS,
DIGITAL - GRAPHICS ICS

Pentek Inc
See ad back cover

INTEGRATED CIRCUITS,
DIGITAL - IP CORES

Cobham Semiconductor Solutions
Pentek Inc
See ad back cover
Pleora Technologies Inc
VORAGO Technologies

INTEGRATED CIRCUITS,
DIGITAL - MEMORY ICS

Cobham Semiconductor Solutions
Falcon Electronics
Seead page 37
Greenliant Systems
Lansdale Semiconductor Inc
Micross
Pentek Inc
See ad back cover
Teledyne e2v
Viking Technology
Seeadpage7
VORAGO Technologies

INTEGRATED
CIRCUITS, DIGITAL -
MICROPROCESSORS/
MICROCONTROLLERS

Cobham Semiconductor Solutions
Device Engineering Inc
Falcon Electronics
Seead page 37
Integra Technologies LLC
Ironwood Electronics
Lansdale Semiconductor Inc
Micross
Part Miner
Pentek Inc
See ad back cover
Teledyne e2v
Trendsetter Electronics
Viking Technology
Seeadpage7
VORAGO Technologies

INTEGRATED CIRCUITS,
DIGITAL-
MIXED-SIGNAL ICS

Cobham Semiconductor Solutions
Falcon Electronics
Seead page 37
Holt Integrated Circuits
Seeadpage 15
Lansdale Semiconductor Inc
Lintech Components
Micross
Pentek Inc
Seead back cover
Renesas Electronics Corp
Teledyne e2v
VORAGO Technologies

INTEGRATED CIRCUITS,
DIGITAL - NETWORK
INTERFACE ICS

Data Device Corp (DDC)

Device Engineering Inc

Holt Integrated Circuits
Seead page 15

MRO Stock

North Atlantic Industries Inc

Pentek Inc
See ad back cover

Unlimited Purchasing
INTEGRATED CIRCUITS,

DIGITAL - PERIPHERAL/
SUPPORTICS

Device Engineering Inc

HOLI:

INTEGRATED CIRCUITS

Holt Integrated Circuits
Seead page 15

Lansdale Semiconductor Inc

Pentek Inc
See ad back cover

VORAGO Technologies

INTEGRATED CIRCUITS,
DIGITAL-
SOLID-STATE MEMORY

Device Engineering Inc
Falcon Electronics

Seead page 37
Greenliant Systems
Lintech Components
Pentek Inc

Seead back cover
Viking Technology

Seeadpage7
VORAGO Technologies
Zebra Technologies Corp

POWER ELECTRONICS -
ACTUATORS

Aerotech Inc

Allied Motion Technologies Inc
ASAP Components

Delphi Automotive LLP

DLS Electronic Systems Inc
Haydon Kerk Motion Solutions Inc
Unlimited Purchasing

UTC Aerospace Systems

Velmex Inc

Venture Mfg Co

POWER ELECTRONICS -
AUXILIARY POWER
UNITS (APUS)

Nova Electric
SynQor Inc

Seead page 57
Vicor Corp

POWER ELECTRONICS -
BATTERIES

Buy NSN

Cadex Electronics Inc
EaglePicher Technologies LLC
EpecEngineered Technologies
Nova Electric

Powern Sun

POWER ELECTRONICS -
CIRCUIT BREAKERS

Buy NSN
Carling Technologies Inc
CNCCenter
Data Device Corp (DDC)
EMS Industrial & Service Co
Interstate Connecting
Components

Seead page 12
Lintech Components
MRO Stock
Renesas Electronics Corp

POWER ELECTRONICS -
EMERGENCY
POWER UNITS

EaglePicher Technologies LLC
EMS Industrial & Service Co
ESPEC North America | Qualmark
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Nova Electric
SynQor Inc

Seead page 57
Trendsetter Electronics

POWER ELECTRONICS -
GENERATORS

Allied Motion Technologies Inc
EMS Industrial & Service Co
Power n Sun

POWER ELECTRONICS -
INVERTERS/CONVERTERS

Allied Motion Technologies Inc
Chroma Systems Solutions Inc
CICResearch
Crane Aerospace & Electronics
Custom Manufacturing &
Engineering Inc
Delphi Automotive LLP
Eagle PLC
EMS Industrial & Service Co
Excelitas Technologies
Fair-Rite Products Corp
Seeadpage 51
General Micro Systems Inc
Seead jnside fron
Kensington Electronics Inc
LEMO USA Inc
Microsemi Corp
MRO Electric
Nova Electric
Polarity Inc
Power n Sun
Renesas Electronics Corp
SynQor Inc
Seead page 57
Unitron LP
Vicor Corp
VPT Inc
Seead page 17

POWER ELECTRONICS -
MOTOR CONTROLLERS

Aerotech Inc

Allied Motion Technologies Inc

CICResearch

CNCCenter

Crane Aerospace & Electronics

Data Device Corp (DDC)

Eagle PLC

Fair-Rite Products Corp
Seeadpage 51

Haydon Kerk Motion Solutions Inc

Modicon PLC

MRO Electric

MRO Stock

North Atlantic Industries Inc

Renesas Electronics Corp

Sensitron Semiconductor

United Electronic Industries Inc

Velmex Inc

Vicor Corp

POWER ELECTRONICS -
MOTORS

Aerotech Inc
Allied Motion Technologies Inc

CNC Center

Diamond-MT

Eagle PLC

Haydon Kerk Motion Solutions Inc
Modicon PLC

MRO Electric

MRO Stock

Velmex Inc

Venture Mfg Co

POWER ELECTRONICS -
POWER DISTRIBUTION
SYSTEMS AND EQUIPMENT

Allied Motion Technologies Inc
CNC Center
Crane Aerospace & Electronics
Custom Manufacturing &
Engineering Inc
Data Device Corp (DDC)
Delphi Automotive LLP
Diamond-MT
Eagle PLC
EMS Industrial & Service Co
Excelitas Technologies
March Electronics Inc
Milpower Source
Seead page 32
Modicon PLC
MRO Electric
MRO Stock
Nova Electric
Sensitron Semiconductor
SynQor Inc
Seead page 57
Tech Products Inc
Trendsetter Electronics
Unitron LP
UTC Aerospace Systems
Versatile Power
Vicor Corp
VPTInc
Seeadpage 17

POWER ELECTRONICS -
POWER SUPPLIES

Advanced Test Equipment Rentals

Analog Modules Inc

ASAP Components

CAEN Spa

Carling Technologies Inc

Chroma Systems Solutions Inc

CIC Research

CNC Center

Comtech PST

Crane Aerospace & Electronics

CUlInc

Custom Manufacturing &
Engineering Inc

Data Device Corp (DDC)

Dawn VME Products
Seead page 13

Eagle PLC

EaglePicher Technologies LLC

Elma Electronicinc
Seeadpage8

EMS Industrial & Service Co

Epec Engineered Technologies

ESPEC North America | Qualmark

Excelitas Technologies
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DC-DC & AC-DC Power Converters
Sy Qors o

«

High Efficiency, Synchronous Rectifier Technology
Powers the Military & Aerospace Industries

Hi-Rel

» Efficiency: >90% at full load

» Hi-Rel Full power from =
-55 to +125°CMil-STD &
. 3‘5’"
> 28 Vdc and 270 Vde "2,
nominal input V

» Parallel operation with
current share

Mil-COTS
» Efficiency: >95% at full load

» Mil-COTS full power from
-55 to +100°C

» 9 Vdc to 425 Vdc continuous input
voltage ranges

» Universal Single-Phase & 115 Vac
3-Phase input voltages

» Output power up to 2000 W

SynQor’s High Reliability and Mil-COTS product lines provide fixed
switching frequency and have no minimum load requirements.

Specification Compliance
[

» MIL-STD-704 - Aircraft Electrical Power P MIL-STD-461 - Electromagnetic Interference
» Mil-STD-1399-300 - Interface Shipboard P MIL-STD-810 - Environmental Engineering
P MIL-STD-1275 - Vehicle Electrical Power

T —
’E Designed and manufactured in the United States of America S m
1 1-978-849-0600 www.SynQor.com 91 r
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PRODUCT CATEGORIES
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Extreme Engineering
Solutions (X-ES)
Seead pages3,47
Fair-Rite Products Corp
Seeadpage 51
Falcon Electronics
FSP Group USA
Henkel Corp
Kensington Electronics Inc
L-com Global Connectivity
See ad inside back cover
Lintech Components
Liteway Inc
MEGA Electronics Inc
Microsemi Corp
Milpower Source
Seead page 32
Modicon PLC
MRO Electric
MRO Stock
North Atlantic Industries Inc
Nova Electric
Orion Technologies LLC
PICO Electronics Inc
Seeadpage?
Polarity Inc
Reelcraft Industries Inc
Renesas Electronics Corp
Schroff GmbH
Sensitron Semiconductor
SynQor Inc
Seead page 57
Trendsetter Electronics
United Electronic Industries Inc
Unitron LP
Vadatech Inc
Versalogic Corp
Versatile Power
Vicor Corp
VPTInc
Seeadpage 17

POWER ELECTRONICS -
TRANSDUCERS

Allied Motion Technologies Inc
CICResearch
Embassy Global
Interstate Connecting
Components

Seead page 12
Kensington Electronics Inc
Renesas Electronics Corp
Trendsetter Electronics
Weschler Instruments

POWER ELECTRONICS -
TRANSIENT VOLTAGE
SUPPRESSORS

Fair-Rite Products Corp
Seeadpage 51
Falcon Electronics
Seead page 37
High Energy Devices LLC
MCG Surge Protection
Quell Corp
Sensitron Semiconductor
SynQor Inc
Seead page 57
VPTInc
Seead page 17

SENSORS - CHEMICAL
ANALYZERS

Birk Manufacturing Inc

DRS Daylight Solutions

Electro Optical Components
Inc (EOC)

Headwall Photonics Inc

Pembroke Instruments LLC

Sofradir ECInc

SENSORS - INERTIAL

Embassy Global
First Sensor Inc
Interstate Connecting
Components

Seead page 12
Jewell Instruments
Pembroke Instruments LLC
Silicon Designs Inc

VectorNav Technologies
Seead page 61

SENSORS - INFRARED/
ULTRAVIOLET

Boston Electronics Corp
CAEN Spa
DRS Daylight Solutions
Electro Optical Components
Inc (EOC)
Falcon Electronics
Seead page 37
Fibercore Ltd
FLIR Systems Inc
Gigahertz-Optik Inc
Headwall Photonics Inc
Ibis Electro-Products Corp
Interstate Connecting
Components
Seead page 12
Iscan Inc
Konica Minolta Sensing
Americas Inc
LasertecInc
Optikos Corp
Opto Diode Corp
Palmer Wahl Instruments Inc
Pembroke Instruments LLC
Sofradir ECInc
Specialised Imaging Ltd
StingRay Optics LLC
SwissOptic AG
Thermo Scientific - CIDTEC
Thermoteknix Systems Ltd
UTC Aerospace Systems (Sensors
Unlimited Products)

SENSORS - LADAR/LIDAR

AMOtronics

Analog Modules Inc

Boston Electronics Corp

Excelitas Canada

Fair-Rite Products Corp
Seead page 51

Fibercore Ltd

First Sensor Inc

General Atomics Aeronautical
Systems Inc

Interstate Connecting
Components
Seead page 12
Konica Minolta Sensing
Americas Inc
Lacroix Precision Optics
Lightel
Optikos Corp
Quantum Composers
RPMCLasers Inc
StingRay Optics LLC
Timbercon Inc
Vicor Corp

SENSORS - RADAR

CAEN Spa
Dspnor AS
Fair-Rite Products Corp
Seead page 51
Fibercore Ltd
General Atomics Aeronautical
Systems Inc
Henkel Corp
HUBER-+SUHNER Inc
Seead page 31
Interface Concept
Interstate Connecting
Components
Seead page 12
Milpower Source
Seead page 32
Pentek Inc
Seead back cover
Per Vices Corp
Polarity Inc
SRCTec LLC
Statek Corp
United Electronic Industries Inc

SENSORS - SONAR

Fair-Rite Products Corp
Seeadpage 51
Fibercore Ltd
Henkel Corp
Interstate Connecting
Components
Seeadpage 12

Pentek Inc
See ad back cover

SENSORS - TACTILE

Fibercore Ltd
Interstate Connecting
Components
Seeadpage 12
Pentek Inc
See ad back cover

SENSORS - VISIBLE-
LIGHT CAMERAS

Active Silicon Inc

Active Silicon Ltd

Adimec

Canon Medical Systems USA Inc
Critical Link LLC

First Sensor Inc

GEViCAM Inc
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Headwall Photonics Inc

Iscan Inc

ISVI Corp

Mega Speed Corp

Optikos Corp

Photron USA Inc

Radiant Vision Systems

Specialised Imaging Inc

Specialised Imaging Ltd

Thermo Scientific - CIDTEC

UTC Aerospace Systems (Sensors
Unlimited Products)

Vision Components GmbH

XIMEA

COMPUTERS

AIR DATA COMPUTERS

Cepoint Networks LLC
Fair-Rite Products Corp
Seeadpage 1
Pentek Inc
Seead back cover
Plane Parts 360
Systel Rugged Computers
IMicro Inc

DESKTOP COMPUTERS

AIM-USA

Cepoint Networks LLC

Dynamic Systems Inc

Graphic Products

HD Barcode

MPLAG

NextComputing

Pentek Inc
Seead back cover

Red Rapids

Zebra Technologies Corp

ELECTRONICFLIGHT
BAGS (EFTS)

Zebra Technologies Corp

EMBEDDED COMPUTERS

Abaco Systems
Seead page 11

Acromag Inc

Active Silicon Inc

Active Silicon Ltd

ADL Embedded Solutions Inc

Asine Ltd

Atrenne Computing Solutions

Cepoint Networks LLC

Crystal Group

Data Device Corp (DDC)

Dawn VME Products
Seeadpage 13

Dspnor AS

Dynatem
Seead page 53

ECRIN Systems

Elma ElectronicInc
Seeadpage§

esd electronics Inc

Eureka Dry Tech

Extreme Engineering
Solutions (X-ES)
Seead pages 3,47
Interface Concept
Matrox Imaging
Mercury Systems
MilSource
MPL AG
NextComputing
North Atlantic Industries Inc
Orion Technologies LLC
Pentek Inc
See ad back cover
Pixus Technologies
Seead page 14
Scalys
Secord Solutions
Systel Rugged Computers
Technobox Inc
United Electronic Industries Inc
Vadatech Inc
Versalogic Corp
Vision Components GmbH
VORAGO Technologies
Wibase Industrial Solutions
ZARGES Inc
IMicro Inc

FLIGHT DIRECTORS

Pentek Inc
Seead back cover

UTC Aerospace Systems

LAPTOPS/NOTEBOOKS/
HANDHELD COMPUTERS

AIM-USA
Cepoint Networks LLC
Diamond-MT
ECRIN Systems
Graphic Products
HD Barcode
IBI Systems Inc
NextComputing
Pentek Inc

See ad back cover
Systel Rugged Computers
Wibase Industrial Solutions
Zebra Technologies Corp

MULTICOMPUTER
SYSTEMS

Asine Ltd
Crystal Group
Elma ElectronicInc
Seeadpage8
esd electronics Inc
Forefronts Defense Systems
March Electronics Inc
Mercury Systems
Orion Technologies LLC
Pentek Inc
See ad back cover
Pixus Technologies
Seead page 14
Systel Rugged Computers

www.militaryaerospace.com



http://www.militaryaerospace.com
http://militaryaerospace.com/directory

View more online at: militaryaerospace.com/directory

PRODUCT CATEGORIES

RACK-MOUNTCOMPUTERS

ADL Embedded Solutions Inc
AIM-USA
Ampex Data Systems
Annapolis Micro Systems Inc
Seeadpage 23
Asine Ltd
Atrenne Computing Solutions
Cepoint Networks LLC
Crystal Group
Dawn VME Products
Seead page 13
Dynatem
Seead page 53
ECRIN Systems
EDT| Engineering Design Team Inc
Elma Electronicinc
Seeadpage8
esd electronics Inc
Extreme Engineering
Solutions (X-ES)
Seead pages 3,47
IBI Systems Inc
Mercury Systems
MPLAG
NextComputing
Pentek Inc
See ad back cover
Pixus Technologies
Seead page 14
Systel Rugged Computers
Vadatech Inc
Vicor Corp
Zebra Technologies Corp
IMicro Inc

SERVERS

Ampex Data Systems
ANEXIO
Atrenne Computing Solutions
Cepoint Networks LLC
Crystal Group
Dynatem
Seead page 53
ECRIN Systems
EDT| Engineering Design Team Inc
Elma Electronicinc
Seeadpage8
Extreme Engineering
Solutions (X-ES)
Seead pages 3,47
General Micro Systems Inc
See ad inside front cover
Mercury Systems
MPLAG
Pentek Inc
See ad hack cover
Red Rapids
Systel Rugged Computers
TeamEDA Inc
Vicor Corp
IMicro Inc

SPECIALIZED
COMPUTERS - TEMPEST

Atrenne Computing Solutions

Elma Electronicinc
Seeadpage8

Forefronts Defense Systems

MPLAG

www.militaryaerospace.com

Orion Technologies LLC
Pentek Inc

See ad back cover
Scalys
Systel Rugged Computers
Zebra Technologies Corp

WEARABLE COMPUTERS

Dynamic Systems Inc

Elma ElectronicInc
Seeadpage8

HD Barcode

Ironwood Electronics

Minoru Co Ltd

Versalogic Corp

Wibase Industrial Solutions

Zebra Technologies Corp

DIAGNOSTICS

AND CONTROL

AVIONICS HEALTH
MANAGEMENT

Applied Avionics
Seeadpage 10

Dawn VME Products
Seeadpage 13

MilesTek

Pentek Inc
Seead back cover

United Electronic Industries Inc

CLOCKS/TIMERS

AMOtronics
Applied Avionics
Seead page 10
HUBER+SUHNER Inc
Seead page 31
Masterclock Inc
Pentek Inc
See ad back cover
RWC(Testing & Lab Supplies
Trendsetter Electronics
Weschler Instruments

ENGINE CONTROLS

Carling Technologies Inc
Ironwood Electronics
Pentek Inc

See ad back cover
PulseTech Products Corp
Unlimited Purchasing
UTC Aerospace Systems

ENGINE MONITORING

Crane Aerospace & Electronics
Fair-Rite Products Corp
Seeadpage 51
PCE Instruments UK Ltd
Pentek Inc
Seead back cover
Photron USA Inc
PulseTech Products Corp
United Electronic Industries Inc
Weschler Instruments

FUEL MANAGEMENT
SYSTEMS

Crane Aerospace & Electronics
First Sensor Inc

Pentek Inc
See ad back cover

Tef Cap Industries

HEALTH AND USAGE
MONITORING (HUMS)

Dawn VME Products
Seeadpage 13
Pentek Inc
See ad back cover
TeamEDA Inc
United Electronic Industries Inc
Versatile Power

ICE DETECTION

Pentek Inc
Seead back cover

OVERHEAT DETECTION

Dawn VME Products
Seeadpage 13

Palmer Wahl Instruments Inc

PCE Instruments UK Ltd

Pentek Inc
See ad back cover

Tef Cap Industries

ELECTRO-OPTICS

BONDING AND ADHESIVES

Alfa International
Berliner Glas KGaA Herbert
Kubatz GmbH & Co

Comar Optics Ltd
Diverse Optics Inc
Electrolube
Finetech

First Sensor Inc
Henkel Corp
Knight Optical
Master Bond
NextGen Adhesives
Rudolph Bros & Co
Techsil Ltd

CAMERAS

Accusy Photontech Ltd

Active Silicon Inc

Active Silicon Ltd

Adimec

Canon Medical Systems USA Inc

First Sensor Inc

FISBA

Gemstar Custom Hard Cases

General Atomics Aeronautical
Systems Inc

GEViCAM Inc

Guernsey Coating Laboratories Inc

10 Industries Inc

IRnova AB

ISVI Corp

Matrox Imaging

Mega Speed Corp

Navitar Inc

NextGen Adhesives

OPCO Laboratory

Optikos Corp

Sierra Pacific Innovations

Sofradir ECInc

Thorlabs Inc

TNCOptics & Technologies Pte Ltd

UTC Aerospace Systems (Sensors
Unlimited Products)

Vision Components GmbH

West Coast Tech Ltd

XIMEA

13 Technology

Zebra Technologies Corp

ELECTRO-OPTIC
MATERIALS AND
SUBSTRATES

Accusy Photontech Ltd

AdTech Ceramics

Advanced Precision Engineering Inc
Comar Optics Ltd

Diverse Optics Inc

Embassy Global

Gooch & Housego Plc

Ibis Electro-Products Corp
Infinite Optics Inc

Knight Optical

LasertecInc

MOK Optics Co Ltd

NextGen Adhesives

OPCO Laboratory

PG&O0 - Precision Glass & Optics
Reynard Corp

Thorlabs Inc

Vision Components GmbH
West Coast Tech Ltd

EQUIPMENT
MANUFACTURING

Advanced Precision Engineering Inc
Birk Manufacturing Inc
Finetech
IRnova AB
LazerArc
Lightel
OptoTest
Pentek Inc
Seead back cover

FORWARD-LOOKING
INFRARED SYSTEMS

IRnova AB
LasertecInc
Optikos Corp
Pentek Inc
Seead back cover
Sofradir ECInc

UTC Aerospace Systems (Sensors
Unlimited Products)
West Coast Tech Ltd

LASER COMPONENTS

Accusy Photontech Ltd

AdTech Ceramics

Advanced Optics Inc

Advanced Precision Engineering Inc
Analog Modules Inc

Avo Photonics

Boston Electronics Corp
CICResearch

Diverse Optics Inc
ESPEC North America | Qualmark
Excelitas Canada

FARO Technologies Inc
FISBA

Go4Fiber Ltd

Gooch & Housego Plc
Ibis Electro-Products Corp
Infinite Optics Inc
Knight Optical

Krell Technologies Inc
Kugler of America Ltd
Lacroix Precision Optics
LaserOptec
LasertecInc

Micro Laser Systems Inc
MOK Optics Co Ltd
NextGen Adhesives
OFS

OPCO Laboratory
Quantum Composers
Reynard Corp
RPMCLasers Inc
Thorlabs Inc

Visotek Inc

West Coast Tech Ltd

LASERS

Accusy Photontech Ltd

Avo Photonics

Boston Electronics Corp
DRS Daylight Solutions

Electro Optical Components
Inc (EOC)

Electron Test Equipment

Excelitas Canada

Fibercore Ltd

FISBA

General Atomics Aeronautical
Systems Inc

Gooch & Housego Plc

Guernsey Coating Laboratories Inc

Konica Minolta Sensing
Americas Inc

Krell Technologies Inc
LAS-CAD GmbH
Lasertec Inc

Micro Laser Systems Inc
Newport Corp

NextGen Adhesives
OFS

OPCO Laboratory
Quantum Composers
RPMCLasers Inc
SPILasers UK Ltd
Thorlabs Inc
Timbercon Inc

TNC Optics & Technologies Pte Ltd
West Coast Tech Ltd

LEDS

Applied Avionics
Seead page 10

CAEN Spa

Diverse Optics Inc

Dynotron

Electro Optical Components
Inc (EOC)

Electrolube

Embassy Global
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Excelitas Canada
FiberTech Optica

FoxFury Lighting Solutions
GS PLASTICOPTICS

Konica Minolta Sensing
Americas Inc

Lambda Research Corp
Marktech Optoelectronics Inc
Microsemi Corp
Nicomatic

OPCO Laboratory

Opto Diode Corp

05l OptoElectronics Inc
StacoSystems
Thorlabs Inc

Wilbrecht LEDCO Inc
Wiselink

LIGHTING

Aero Dynamix Inc
Comar Optics Ltd
Dynotron
ESPEC North America | Qualmark
FoxFury Lighting Solutions
Guernsey Coating Laboratories Inc
Infinite Optics Inc
Konica Minolta Sensing
Americas Inc
MFG LED Lighting
Midstream Lighting
OPCO Laboratory
Powern Sun
Reynard Corp
TNCOptics & Technologies Pte Ltd
Versatile Power

NIGHT VISION

Accusy Photontech Ltd

Active Silicon Inc

Aero Dynamix Inc

Applied Avionics
Seeadpage 10

Archer OpTx

Boston Electronics Corp

Digital Systems Engineering
Inc (DSE)

FISBA

GS PLASTICOPTICS

Guernsey Coating Laboratories Inc

Infinite Optics Inc

IRnova AB

JML Optical Industries LLC

Knight Optical

Konica Minolta Sensing
Americas Inc

Lasertec Inc

Lensel Optics Pvt Ltd

MOK Optics Co Ltd

N-Vision Optics

OPCO Laboratory

Reynard Corp

Sierra Pacific Innovations

Sofradir ECInc

SwissOptic AG

Thermoteknix Systems Ltd

TNCOptics & Technologies Pte Ltd

UTC Aerospace Systems (Sensors
Unlimited Products)

West Coast Tech Ltd

Wilbrecht LEDCO Inc

OPTICAL AMPLIFIERS

Custom MMIC

DEV Systemtechnik GmbH
OFS

Opto Diode Corp

05l OptoElectronics Inc
Reynard Corp

RPMC Lasers Inc
Specialised Imaging Inc
Specialised Imaging Ltd
Thorlabs Inc

OPTICAL COATINGS/
TREATMENTS

Accusy Photontech Ltd

Advanced Optics Inc

Archer OpTx

Comar Optics Ltd

Deposition Sciences Inc (DSI)

Diverse Optics Inc

Electro Optical Components
Inc (EOC)

Electrolube

Eureka Dry Tech

FISBA

Gooch & Housego Plc

GS PLASTICOPTICS

Guernsey Coating Laboratories Inc

Incertec

Infinite Optics Inc

JML Optical Industries LLC

Knight Optical

Lacroix Precision Optics

LaserOptec

LasertecInc

Lensel Optics Pvt Ltd

Master Bond

MOK Optics Co Ltd

NextGen Adhesives

OPCO Laboratory

05l OptoElectronics Inc

PG&O - Precision Glass & Optics

Reynard Corp

Rudolph Bros & Co

Specialty Coating Systems

SwissOptic AG

Thorlabs Inc

Timbercon Inc

West Coast Tech Ltd

OPTICAL DETECTORS

Accusy Photontech Ltd

Analog Modules Inc

aPeak Inc

Boston Electronics Corp

Canon Medical Systems USA Inc

Changchun Long Ze Precision
Optics Co Ltd

Electro Optical Components
Inc (EOC)

Excelitas Canada
Falcon Electronics
Seead page 37
First Sensor Inc
Gamma Scientific
Gigahertz-Optik Inc
GS PLASTICOPTICS
Guernsey Coating Laboratories Inc
JML Optical Industries LLC
LasertecInc
Marktech Optoelectronics Inc

Martin, Froeschner & Associates

Microsemi Corp

NextGen Adhesives

Opto Diode Corp

051 OptoElectronics Inc

Photron USA Inc

Radiant Vision Systems

Sofradir ECInc

Specialised Imaging Inc

Specialised Imaging Ltd

Thermo Scientific - CIDTEC

Thorlabs Inc

TNCOptics & Technologies Pte Ltd

UTC Aerospace Systems (Sensors
Unlimited Products)

OPTICAL FIBER

Aerospace Aces
Alfa International
Archer OpTx
Delphi Automotive LLP
DEV Systemtechnik GmbH
Diamond USA Inc
Excelitas Canada
FiberTech Optica
Go4Fiber Ltd
Guernsey Coating Laboratories Inc
Ibis Electro-Products Corp
Infinite Optics Inc
Interstate Connecting
Components
Seead page 12
Krell Technologies Inc
kSARIA Corp
L-com Global Connectivity
See ad inside back cover
LEMO SA
Lightel
Micro Laser Systems Inc
MilesTek
NextGen Adhesives
OFS
0PCO Laboratory
Thorlabs Inc
Timbercon Inc
TNCOptics & Technologies Pte Ltd

OPTICAL FILTERS

Accusy Photontech Ltd

Archer OpTx

Comar Optics Ltd

Deposition Sciences Inc (DSI)

Electro Optical Components
Inc (EOC)

Embassy Global

FISBA

Guernsey Coating Laboratories Inc

Infinite Graphics Inc

Infinite Optics Inc

ISP Optics Corp

Knight Optical

Lacroix Precision Optics

LaserOptec

LasertecInc

Lensel Optics Pvt Ltd

MOK Optics Co Ltd

Newport Corp

PG&O - Precision Glass & Optics

Reynard Corp

Thorlabs Inc

TNCOptics & Technologies Pte Ltd

West Coast Tech Ltd
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OPTICAL IMAGING

Accusy Photontech Ltd

Active Silicon Inc

Advanced Optics Inc

Archer OpTx

Boston Electronics Corp

Canon Medical Systems USA Inc

Changchun Long Ze Precision
Optics Co Ltd

Comar Optics Ltd

FiberTech Optica

FISBA

GEViCAM Inc

GS PLASTICOPTICS

Guernsey Coating Laboratories Inc

H&L Instruments LLC

Headwall Photonics Inc

Infinite Graphics Inc

Infinite Optics Inc

IRnova AB

Iscan Inc

ISP Optics Corp

ISVI Corp

JML Optical Industries LLC

KEYENCE Corp of America

Lacroix Precision Optics

Lambda Research Corp

LaserOptec

LasertecInc

Lensel Optics Pvt Ltd

Navitar Inc

NextGen Adhesives

OPCO Laboratory

Optikos Corp

Pentek Inc
Seead back cover

Photron USA Inc

Radiant Vision Systems

Reynard Corp

Shoghi Communications

Specialised Imaging Inc

Specialised Imaging Ltd

StingRay Optics LLC

Thorlabs Inc

TNC Optics & Technologies Pte Ltd

UTC Aerospace Systems (Sensors
Unlimited Products)
West Coast Tech Ltd

OPTICAL SWITCHES

Applied Avionics
Seeadpage 10

DEV Systemtechnik GmbH

Elma ElectronicInc
Seeadpage 8

Embassy Global

Falcon Electronics
Seead page 37

Gooch & Housego Plc

HUBER+SUHNER Inc
Seead page 31

Liteway Inc

Marktech Optoelectronics Inc

OptoTest

05l OptoElectronics Inc

Pentek Inc
See ad back cover

Pickering Interfaces Inc

StacoSystems

Thorlabs Inc

OPTICAL TRANSCEIVERS

Applied Optoelectronics Inc

DEV Systemtechnik GmbH

Elma ElectronicInc
Seeadpage 8

Fibercore Ltd

H&L Instruments LLC

4Hy wuBer-sunNER

HUBER+SUHNER Inc
Seead page31

Interstate Connecting
Components

Seead page 12
NextGen Adhesives
Pentek Inc

See ad back cover
Timbercon Inc
TXO0 Systems Ltd

OPTICS

Accusy Photontech Ltd

Advanced Optics Inc

Archer OpTx

Avo Photonics

Berliner Glas KGaA Herbert
Kubatz GmbH & Co

Comar Optics Ltd

Deposition Sciences Inc (DSI)

Diverse Optics Inc

Embassy Global

Eureka Dry Tech

Fibercore Ltd

FiberTech Optica

FISBA

Gooch & Housego Plc

GS PLASTICOPTICS

Guernsey Coating Laboratories Inc

Headwall Photonics Inc

Infinite Graphics Inc

Infinite Optics Inc

ISP Optics Corp

ISVl Corp

JML Optical Industries LLC

Knight Optical

Krell Technologies Inc

Kugler of America Ltd

Lacroix Precision Optics

Lambda Research Corp

LAS-CAD GmbH

LaserOptec

LasertecInc

Lensel Optics Pvt Ltd

Micro Laser Systems Inc

MOK Optics Co Ltd

N-Vision Optics

Navitar Inc

Newport Corp

OPCO Laboratory

Optikos Corp

Pentek Inc
Seead back cover

PG&O - Precision Glass & Optics

Radiant Vision Systems

Reynard Corp

StingRay Optics LLC

SwissOptic AG
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Thorlabs Inc

Timbercon Inc

TNC Optics & Technologies Pte Ltd

UTC Aerospace Systems

UTC Aerospace Systems (Sensors
Unlimited Products)

Visotek Inc

West Coast Tech Ltd

THERMAL IMAGING

Accusy Photontech Ltd

Active Silicon Inc

Advanced Test Equipment Rentals
Archer OpTx

Birk Manufacturing Inc

Boston Electronics Corp

Excelitas Canada

FISBA

Guernsey Coating Laboratories Inc
Headwall Photonics Inc

Infinite Optics Inc

IRnova AB

ISP Optics Corp

Knight Optical

LaserOptec

LasertecInc

N-Vision Optics

Optikos Corp
PCE Instruments UK Ltd
Pentek Inc

See ad back cover
Reynard Corp
Sierra Pacific Innovations
Sofradir ECInc
StingRay Optics LLC
Thermoteknix Systems Ltd

UTC Aerospace Systems (Sensors
Unlimited Products)

West Coast Tech Ltd

ULTRAVIOLET
LIGHT SOURCES

FiberTech Optica
FoxFury Lighting Solutions
Gamma Scientific
Gigahertz-Optik Inc
Lasertec Inc

Micro Laser Systems Inc
Opto Diode Corp
Reynard Corp
RPMCLasers Inc

Techsil Ltd

Wilbrecht LEDCO Inc

NAVIGATION

AUTOMATIC DEPENDENT
SURVEILLANCE-
BROADCAST (ADS-B)
EQUIPMENT

Applied Avionics
Seeadpage 10
Cepoint Networks LLC
Pentek Inc
See ad back cover

Shoghi Communications
SRCTec LLC

GPS SYSTEMS

Applied Avionics
Seeadpage 10

Carolina Microwave Associates Inc

Cepoint Networks LLC

ESPEC North America | Qualmark

Gemstar Custom Hard Cases

General Micro Systems Inc
Seead inside front cover

HUBER-+SUHNER Inc
Seead page 31

Ironwood Electronics

Masterclock Inc

PRODUCT CATEGORIES

Pentek Inc

See ad back cover
PICWire & Cable
Shoghi Communications
Statek Corp

VectorNav Technologies
Seead page 61

TERRAIN

Applied Avionics
Seeadpage 10
Casey Machine Co

Pentek Inc
Seead back cover
Pleora Technologies Inc

PLATFORM
SYSTEMS/
SUBSYSTEMS

AUTOPILOTS

Jewell Instruments

Pentek Inc
See ad back cover

AVIONICS

Abaco Systems
Seeadpage 11
ADL Embedded Solutions Inc
Advanced Precision Engineering Inc
Annapolis Micro Systems Inc
Seead page 23
Applied Avionics
Seeadpage 10
Asine Ltd
Atrenne Computing Solutions
Crane Aerospace & Electronics
Crystal Group
Dayton T Brown Inc
Digital Systems Engineering
Inc (DSE)
DLS Electronic Systems Inc
EaglePicher Technologies LLC
Elma ElectronicInc
Seeadpage8
ESPEC North America | Qualmark
Essex Industries
Extreme Engineering
Solutions (X-ES)
Seead pages3,47
Fair-Rite Products Corp
Seeadpage 51
Holt Integrated Circuits
Seead page 15

UNPRECEDENTED PERFORMANCE
AT YOUR FINGERTIPS

Introducing the all new Tactical Embedded line.
The best just got smaller.

A
y

y
VN

VECTORNAV

A\\W Heading: 0.05°-0.1°
Pitch/Roll: 0.015°

Weight: 14 grams

VECTORNAY

+1.512.772.3615
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Interface Concept
Ironwood Electronics
Jewell Instruments
MilesTek
Momentum FPD Services Corp
North Atlantic Industries Inc
Optikos Corp
Orion Technologies LLC
Pentek Inc
See ad back cover
PICWire & Cable
Pixus Technologies
Seead page 14
Plane Parts 360
Sensitron Semiconductor
Shoghi Communications
StacoSystems
Statek Corp
SynQor Inc
Seead page 57
United Electronic Industries Inc
Unlimited Purchasing
UTC Aerospace Systems
VectorNav Technologies
Seead page 61
Vicor Corp

CABIN MANAGEMENT
SYSTEMS

Crane Aerospace & Electronics
DLS Electronic Systems Inc
Fair-Rite Products Corp
Seeadpage 51
Pentek Inc
See ad back cover
Statek Corp
SynQor Inc
Seead page 57
Tef Cap Industries
Unlimited Purchasing
UTC Aerospace Systems

COUNTERMEASURES

Annapolis Micro Systems Inc
Seead page 23

Crystal Group

(TTInc

DRS Daylight Solutions

Excelitas Technologies

HUBER+SUHNER Inc
Seeadpage 31

Optikos Corp

Pentek Inc
Seead back cover

Pleora Technologies Inc

Polarity Inc

Shoghi Communications

ELECTRONICFLIGHT
INSTRUMENT
SYSTEMS (EFIS)

Birk Manufacturing Inc

Casey Machine Co

ESPEC North America | Qualmark

Fair-Rite Products Corp
Seead page 51

Pentek Inc
See ad back cover

Pixus Technologies
Seead page 14
Statek Corp

LANDING SYSTEMS

Casey Machine Co
Crane Aerospace & Electronics
ESPEC North America | Qualmark
Pentek Inc

See ad back cover
Statek Corp
UTC Aerospace Systems

LIGHT MANAGEMENT
SYSTEMS

Interface Concept
LaserOptec
Midstream Lighting
Pentek Inc

Seead back cover
Radiant Vision Systems

LIGHTING

Aero Dynamix Inc
DLS Electronic Systems Inc
ESPEC North America | Qualmark
FoxFury Lighting Solutions
Midstream Lighting
SynQor Inc

Seead page 57
UTC Aerospace Systems
Vicor Corp

NAVIGATION EQUIPMENT

Atrenne Computing Solutions
Crystal Group
(TTInc
Dawn VME Products
Seead page 13
Elma Electronicinc
Seeadpage8
ESPEC North America | Qualmark
Henkel Corp
Interface Concept
Milpower Source
Seead page 32
Pentek Inc
Seead back cover
Statek Corp

VectorNav Technologies
Seead page 61

SATELLITE SYSTEMS

Acroamatics Telemetry Systems

ADL Embedded Solutions Inc

Annapolis Micro Systems Inc
Seead page 23

Berliner Glas KGaA Herbert
Kubatz GmbH & Co

Birk Manufacturing Inc

Carolina Microwave Associates Inc

Casey Machine Co

Crane Aerospace & Electronics

DEV Systemtechnik GmbH

EaglePicher Technologies LLC

Elma ElectronicInc
Seeadpage8

ESPEC North America | Qualmark
Gemstar Custom Hard Cases
Henkel Corp
HUBER-+SUHNER Inc
Seead page 31
Optikos Corp
Pentek Inc
Seead back cover
Shoghi Communications
StingRay Optics LLC
ZARGES Inc

SECURITY SYSTEMS

Active Silicon Inc

Active Silicon Ltd

ADL Embedded Solutions Inc

Cepoint Networks LLC

Dspnor AS

Elma ElectronicInc
Seeadpage8

Fair-Rite Products Corp
Seead page 51

Interface Concept

Panel Built Inc

Pentek Inc
Seead back cover

Scalys

Shoghi Communications

StingRay Optics LLC

SHIPBOARD/MARITIME
ELECTRONICS

Abaco Systems
Seeadpage 11
Aero Dynamix Inc
Ampex Data Systems
Annapolis Micro Systems Inc
Seeadpage 23
Applied Avionics
Seeadpage 10
Atrenne Computing Solutions
Carolina Microwave Associates Inc
Dawn VME Products
Seead page 13
Dayton T Brown Inc

Digital Systems Engineering
Inc (DSE)

Dspnor AS
Elma ElectronicInc

Seeadpage8
Extreme Engineering
Solutions (X-ES)

Seead pages 3,47
Gemstar Custom Hard Cases
Henkel Corp
HUBER+SUHNER Inc

Seeadpage31
L-com Global Connectivity

Seead inside back cover
Milpower Source

Seead page 32
North Atlantic Industries Inc
Orion Technologies LLC
Pentek Inc

Seead back cover
PICWire & Cable

PICO Electronics Inc
Seeadpage9
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Pixus Technologies
Seead page 14
RGB Spectrum
Seead page 44
StacoSystems
Statek Corp
SynQor Inc
Seead page 57
Versalogic Corp
ZARGES Inc

TRAINING AND
SIMULATION

Abaco Systems
Seead page 11

Ampex Data Systems

Delta Digital Video

Dspnor AS

Elma Electronicinc
Seeadpage8

GDP Space Systems

North Atlantic Industries Inc

Orion Technologies LLC

Pentek Inc
See ad back cover

Pixus Technologies
Seead page 14

RGB Spectrum
Seeadpage 44

Shoghi Communications

Statek Corp

United Electronic Industries Inc

UNMANNED VEHICLES

Abaco Systems
Seead page 11
Active Silicon Inc
Active Silicon Ltd
ADL Embedded Solutions Inc
Allied Motion Technologies Inc
Ampex Data Systems
Annapolis Micro Systems Inc
Seeadpage 23
Archer OpTx
Atrenne Computing Solutions
Carolina Microwave Associates Inc
Casey Machine Co
(TTInc
Dawn VME Products
Seead page 13
Delta Digital Video
EaglePicher Technologies LLC
Elma ElectronicInc
Seeadpage8
ESPEC North America | Qualmark
Extreme Engineering
Solutions (X-ES)
Seead pages 3,47
Fair-Rite Products Corp
Seeadpage 31
FLIR Systems Inc
Henkel Corp
Holt Integrated Circuits
Seead page 15
HUBER+SUHNER Inc
Seead page 31
Orion Technologies LLC
PALMARII Dynamics AB
Pelorus Naval Systems Inc

Pentek Inc
Seead back cover
Pixus Technologies
Seead page 14
Sensitron Semiconductor
Shoghi Communications
Statek Corp
StingRay Optics LLC
SynQor Inc
Seead page 57
Triad RF Systems Inc
United Electronic Industries Inc
VectorNav Technologies
Seead page 61
Zebra Technologies Corp

VETRONICS

Applied Avionics
Seeadpage 10

Asine Ltd

Atrenne Computing Solutions

Dawn VME Products
Seeadpage 13

Digital Systems Engineering
Inc (DSE)

Elma Electronicinc
Seeadpage8

Holt Integrated Circuits
Seead page 15

Orion Technologies LLC

Pentek Inc
See ad back cover

Pleora Technologies Inc
Sensitron Semiconductor

WEATHER SYSTEMS

Birk Manufacturing Inc
Columbia Weather Systems Inc
PCE Instruments UK Ltd
Pentek Inc

See ad back cover

Pixus Technologies
Seead page 14

RF AND

MICROWAVE

AMPLIFIERS

Advanced Test Equipment Rentals

Analog Modules Inc

AR Modular RF

Comtech PST

Continental Resources

(TTInc

Custom MMIC

DEV Systemtechnik GmbH

Fair-Rite Products Corp
Seead page 51

Fairview Microwave Inc
Seeadpage 19

Falcon Electronics
Seead page 37

GPS Networking

Interstate Connecting

Components
Seead page 12
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L-com Global Connectivity
Seead inside back cover
Mercury Systems
Microsemi Corp
Micross
NuWaves Engineering
Pasternack
Seead pages 5,27
Pickering Interfaces Inc
Polarity Inc
Renesas Electronics Corp
Southwest Antennas
Triad RF Systems Inc
Wiselink

ANTENNAS

Advanced Test Equipment Rentals
ASAP Aerospace Hub
Carolina Microwave Associates Inc
Cobham Antenna Systems
Fair-Rite Products Corp
Seead page 51
Fairview Microwave Inc
Seeadpage 19
GPS Networking
Henkel Corp
HUBER-+SUHNER Inc
Seead page31
Interstate Connecting
Components
Seead page 12
L-com Global Connectivity
See ad inside back cover
Masterclock Inc
Pasternack
Seead pages 3, 27
Pentek Inc
See ad back cover
PICWire & Cable
Radiall USA
Seead page 39
Southwest Antennas

BONDING AND ADHESIVES

Alfa International
Electrolube
Finetech

Henkel Corp
Indium Corp
Master Bond
NextGen Adhesives
Rudolph Bros & Co
Techsil Ltd

DIPLEXERS/
MULTIPLEXERS

Apex Waves
Carolina Microwave Associates Inc
DEV Systemtechnik GmbH
Fairview Microwave Inc
Seeadpage 19
NuWaves Engineering
Pasternack
Seead pages5, 27
Pentek Inc
Seead back cover
Pickering Interfaces Inc
Southwest Antennas

www.militaryaerospace.com

DISCRETE COMPONENTS

ASAP Aerospace Hub
Cobham Antenna Systems
Fairview Microwave Inc
Seead page 19
Falcon Electronics
Seead page 37
Gooch & Housego Plc
HUBER+SUHNER Inc
Seead page 31
Integra Technologies LLC
Microsemi Corp
Pasternack
Seead pages 5, 27
Pentek Inc
See ad back cover
Positronic
Trendsetter Electronics
Wiselink

FILTERS

Amphenol Aerospace
ASAP Aerospace Hub
Carolina Microwave Associates Inc
Cobham Antenna Systems
Fairview Microwave Inc
Seeadpage 19
Gooch & Housego Plc
GPS Networking
Interstate Connecting
Components
Seeadpage 12
Keysight Technologies Inc
L-com Global Connectivity
Seead jnside back cover
March Electronics Inc
Mixed Signal Integration Corp
NTS Technical Systems
NuWaves Engineering
Pasternack
Seead pages 5,27
Pentek Inc
See ad hack cover
Quell Corp
Southwest Antennas
SynQor Inc
Seead page 57

FREQUENCY
SYNTHESIZERS

Continental Resources
Fairview Microwave Inc
Seead page 19
Masterclock Inc
NuWaves Engineering
Pasternack
Seead pages 5,27
Pentek Inc
See ad back cover
Saelig Co Inc

HYBRIDS

Fairview Microwave Inc
Seeadpage 19

ﬁ =
electronics

Falcon Electronics
Seead page 37

Pasternack
Seead pages 5,27
Pentek Inc
See ad back cover
Wiselink

MICROWAVE
SUBASSEMBLIES

Carolina Microwave Associates Inc

ConductRF

(TTInc

Fairview Microwave Inc
Seeadpage 19

Hermetic Solutions Group

@ HUBER+SUHNER

HUBER-+SUHNER Inc
Seead page 31

Mercury Systems
NuWaves Engineering
Pentek Inc
Seead back cover
The Phoenix Co of Chicago
Inc & Affiliated Cos
Pickering Interfaces Inc
Teledyne Storm Microwave
Triad RF Systems Inc
Wiselink

MIXED-SIGNAL DEVICES

Apex Waves
Cobham Antenna Systems
Fairview Microwave Inc
Seead page 19
Falcon Electronics
Seead page 37
Kensington Electronics Inc
Mercury Systems
Mixed Signal Integration Corp
Nicomatic
Pentek Inc
See ad back cover
Per Vices Corp
SRCTecLLC

MMICS

AdTech Ceramics

Custom MMIC

Fairview Microwave Inc
Seeadpage 19

Pentek Inc
Seead back cover

OSCILLATORS/
SYNTHESIZERS

ASAP Aerospace Hub
Continental Resources
Device Engineering Inc
Fairview Microwave Inc
Seeadpage 19
Falcon Electronics
Seead page 37
Masterclock Inc
Microsemi Corp
Mixed Signal Integration Corp
NuWaves Engineering
Pasternack
Seead pages5, 27
Pentek Inc
Seead back cover
Statek Corp

VIAVI Solutions (formerly
Cobham AvComm)

RF ATTENUATORS

Anritsu
Carolina Microwave Associates Inc
Cobham Antenna Systems
Continental Resources
Custom MMIC
DEV Systemtechnik GmbH
Fair-Rite Products Corp
Seeadpage 51
Fairview Microwave Inc
Seeadpage 19
Gooch & Housego Plc
GPS Networking
Keysight Technologies Inc
Pasternack
Seead pages 5,27
Pentek Inc
See ad back cover
Pickering Interfaces Inc
Radiall USA
Seeadpage 39
SV Microwave

VIAVI Solutions (formerly
Cobham AvComm)
Wiselink

RF PACKAGING

AdTech Ceramics

Aries Electronics inc

Fairview Microwave Inc
Seeadpage 19

Finetech

First Level Inc

Gemstar Custom Hard Cases

Hermetic Solutions Group

Indium Corp

Integra Technologies LLC

Pasternack
Seead pages 5, 27

Pentek Inc
Seead back cover

Pixus Technologies
Seeadpage 14

Tech Products Inc

ZARGES Inc

RF SWITCHES

Comtech PST
ConductRF
DEV Systemtechnik GmbH
Electro-Mech Components Inc
Elma Electronic Inc
Seeadpage8
Fairview Microwave Inc
Seead page 19
Gooch & Housego Plc
Interstate Connecting
Components
Seead page 12
Keysight Technologies Inc
Liteway Inc
Mercury Systems
Microsemi Corp
MilesTek
Pasternack
Seead pages 5, 27
Pentek Inc
Seead back cover
Pickering Interfaces Inc
Polarity Inc

Radiall USA
Seead page 39

SIGNAL GENERATORS

Advanced Test Equipment Rentals
AMOtronics
Anritsu
Apex Waves
ASAP Aerospace Hub
Berkeley Nucleonics Corp
CICResearch
Computer2100 LLC
Continental Resources
Fairview Microwave Inc
Seead page 19
Keysight Technologies Inc
Masterclock Inc
Pasternack
Seead pages5,27
Pentek Inc
See ad back cover
Per Vices Corp
Pickering Interfaces Inc
Quantum Composers
Saelig Co Inc
Transient Specialists

VIAVI Solutions (formerly
Cobham AvComm)

TRANSMIT/RECEIVE
MODULES

Acroamatics Telemetry Systems

ASAP Aerospace Hub

(TTInc

DEV Systemtechnik GmbH

Device Engineering Inc

Elma ElectronicInc
Seeadpage 8

Fairview Microwave Inc
Seeadpage 19

GDP Space Systems

Henkel Corp

HUBER+SUHNER Inc
Seead page31
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Mercury Systems
NuWaves Engineering
Pasternack

Seead pages 5,27
Pentek Inc

See ad back cover
Per Vices Corp
Triad RF Systems Inc

UP/DOWN CONVERTERS

Apex Waves
(TTlInc
EDT| Engineering Design Team Inc
Fairview Microwave Inc
Seeadpage 19
Ironwood Electronics
MEGA Electronics Inc
Mercury Systems
Mixed Signal Integration Corp
NuWaves Engineering
Pasternack
Seead pages 5,27
Pentek Inc
Seead back cover
Per Vices Corp
PICO Electronics Inc
Seeadpage?
Polarity Inc
Red Rapids
Southwest Antennas
Triad RF Systems Inc

SAFETY EQUIPMENT

AND COMPONENTS

ALARM SYSTEMS

Applied Avionics
Seead page 10
Pentek Inc
Seead back cover
Plane Parts 360
Puleo Electronics Inc
SSP Manufacturing Inc

ALTITUDE ALERTS

Applied Avionics
Seeadpage 10

Dayton T Brown Inc

SSP Manufacturing Inc

ANTI-ICING EQUIPMENT

Dayton T Brown Inc
Plane Parts 360
UTC Aerospace Systems

ANTI-STATIC EQUIPMENT

Dayton T Brown Inc
Eureka Dry Tech
Minoru Co Ltd

Quell Corp

Reelcraft Industries Inc
Tef Cap Industries

COLLISION AVOIDANCE
SYSTEMS

Applied Avionics
Seeadpage 10

Pentek Inc
Seead back cover

EMERGENCY LOCATOR
TRANSMITTERS (EFTS)

Pentek Inc
Seead back cover

EMI/RFI

Advanced Test Equipment Rentals
AGDisplays
Amphenol Aerospace
CICResearch
Clark Testing
ConductRF
Dayton T Brown Inc
Elma ElectronicInc
Seeadpage8
EMCCons Dr Rasek GmbH & Co KG
EMS Industrial & Service Co
Epec Engineered Technologies
Fair-Rite Products Corp
Seead page 51
Fairview Microwave Inc
Seeadpage 19
Gemstar Custom Hard Cases
Hi-Tech Controls
Kensington Electronics Inc
Minoru Co Ltd
Nicomatic
Pentek Inc
Seead back cover
Quell Corp
SynQor Inc
Seead page 37
Techsil Ltd
ZARGES Inc

FIRE DETECTION

Applied Avionics
Seeadpage 10
Brook One Corp

Pentek Inc
Seead back cover

SSP Manufacturing Inc
Stat-X Fire Suppression

STALL WARNING

Applied Avionics
Seeadpage 10

Pentek Inc
Seead back cover

TERRAIN AWARENESS
WARNING SYSTEMS
(TAWS)

Applied Avionics
Seeadpage 10

Pentek Inc
Seead back cover

WINDSHEAR
WARNING SYSTEMS

Applied Avionics
Seeadpage 10

Pentek Inc
Seead back cover

SERVICES

ASSEMBLY/SUBCONTRACT
SERVICES

AbelConn LLC
Adaptive Innovations Corp
ADCO Circuits
Advanced Component Testing
Advanced Precision Engineering Inc
AGDisplays
Alfa International
Altron
aPeakInc
Atrenne Computing Solutions
Avo Photonics
Berliner Glas KGaA Herbert
Kubatz GmbH & Co
Carolina Microwave Associates Inc
Cobham RAD Solutions
Cobham Semiconductor Solutions
ConductRF
(TTInc
Custom Manufacturing &
Engineering Inc
Diverse Optics Inc
Elan Technical Corp
Electro-Mech Components Inc
EMCCons Dr Rasek GmbH & Co KG
EMS Industrial & Service Co
ESAM Inc
Essex Industries
Fischer Connectors Inc
Gemstar Custom Hard Cases
GS PLASTICOPTICS
HUBER-+SUHNER Inc
Seead page 31
Integra Technologies LLC
Interstate Connecting
Components
Seead page 12
Jewell Instruments
John Evans’ Sons
Kensington Electronics Inc
Knight Optical
L-com Global Connectivity
Seead inside back cover
Lensel Optics Pvt Ltd
March Electronics Inc
Master Bond
Micross
Nelson Design Services Inc
Nicomatic
Nova Electric
NTS Technical Systems
NuWaves Engineering
Optikos Corp
Pentek Inc
See ad back cover
PICWire & Cable
Polarity Inc
Reynard Corp
Sealcon LLC
Secord Solutions
Specialty Coating Systems
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SRCTecLLC

SwissOptic AG

Teledyne e2v

Tianjin Anson International Co Ltd
United Electronic Industries Inc
Visotek Inc

CALIBRATION SERVICES

aPeak Inc
Custom Manufacturing &
Engineering Inc
Eastern Applied Research Inc
EMCCons Dr Rasek GmbH & Co KG
ESPEC North America | Qualmark
Keysight Technologies Inc
MahrInc
Monocle Industries
Optikos Corp
OptoTest
Palmer Wahl Instruments Inc
Pentek Inc
Seead back cover
Radiant Vision Systems
Sofradir ECInc
SRCTec LLC
SSP Manufacturing Inc

CONSULTANTS

Adaptive Innovations Corp

Alfa International

Altron

Americon

Annapolis Micro Systems Inc
Seead page 23

Archer OpTx

Asine Ltd

Concurrent Technologies

Dayton T Brown Inc

Diamond-MT

DLS Electronic Systems Inc

ECRIN Systems

Embassy Global

EMCCons Dr Rasek GmbH & Co KG

Forefronts Defense Systems

GL Communications Inc

Green Hills Software Inc

Industrial Training Consultants Inc

Infinite Graphics Inc

Integra Technologies LLC

The Light Brigade Inc

Nelson Design Services Inc

NTS Technical Systems

NuWaves Engineering

PALMARII Dynamics AB

Pelorus Naval Systems Inc

Pentek Inc
Seead back cover

Puleo Electronics Inc

R Blaine Industries Inc

Secord Solutions

Sofradir ECInc

Specialised Imaging Inc

Specialised Imaging Ltd

Sunrez Corp

TeamEDA Inc

Tianjin Anson International Co Ltd

Triad RF Systems Inc

TXO Systems Ltd

Viking Equipment Finance

Visotek Inc

VORAGO Technologies

DESIGN ENGINEERING

Active Silicon Inc

ADCO Circuits

ADL Embedded Solutions Inc

Aero Dynamix Inc

AGDisplays

Alfa International

Allied Motion Technologies Inc

Altron

Americon

AMOtronics

Annapolis Micro Systems Inc
Seead page 23

aPeak Inc

Archer OpTx

Asine Ltd

Avo Photonics

Birk Manufacturing Inc

Carolina Microwave Associates Inc

Clark Testing

Concurrent Technologies

Critical Link LLC

Custom Manufacturing &
Engineering Inc

D6 Industries Inc

Dawn VME Products
Seeadpage 13

Dayton T Brown Inc

Digital Systems Engineering
Inc (DSE)

Diverse Optics Inc

DLS Electronic Systems Inc

Dynatem
Seead page 53

ECRIN Systems

EDT| Engineering Design Team Inc

EMS Industrial & Service Co

EpecEngineered Technologies

Extreme Engineering

Solutions (X-ES)
Seead pages3,47

First Sensor Inc

Gemstar Custom Hard Cases

Hermetic Solutions Group

Infinite Optics Inc

InfoSight Corp

Integra Technologies LLC

Interface Concept

Jewell Instruments

John Evans’ Sons

Lensel Optics Pvt Ltd

Micross

Navitar Inc

Nicomatic

NorComp

NTS Technical Systems

NuWaves Engineering

Optikos Corp

OptoTest

Orion Systems Inc

Orion Technologies LLC

PALMARII Dynamics AB

Pelorus Naval Systems Inc

Pentek Inc
Seead back cover

Per Vices Corp

PIC Wire & Cable

Pixus Technologies
Seead page 14

Polarity Inc

Positronic

Puleo Electronics Inc

Quantum Composers
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R Blaine Industries Inc
Renesas Electronics Corp
Reynard Corp
Scalys
Secord Solutions
Sofradir ECInc
Southwest Antennas
SRCTecLLC
StingRay Optics LLC
TeamEDA Inc
Teledyne e2v
Tianjin Anson International Co Ltd
Vadatech Inc
Vision Components GmbH
VORAGO Technologies
VPTInc

Seead page 17
WOLF Advanced Technology
ZARGES Inc

DISTRIBUTORS

A&A Coatings - Aerospace
Thermal Spray Coating

Acromag Inc

Aerospace Aces

Buy NSN

CNC Center

Eagle PLC

EMS Industrial & Service Co

Falcon Electronics
Seead page 37
Interstate Connecting
Components
Seead page 12
Kensington Electronics Inc
LaserOptec
Lintech Components
Mahr Inc
Micross
Modicon PLC
MRO Electric
MRO Stock
Nelco Products
Pentek Inc
Seead back cover
Saelig Co Inc
Sealcon LLC
SSP Manufacturing Inc
STl Electronics Inc
Unlimited Purchasing
Weschler Instruments

SOFTWARE

APPLICATIONS

AdaCore
AIM-USA
Annapolis Micro Systems Inc
Seead page 23
Computer2100 LLC
Cuelogic Technologies
Dspnor AS
Dynamic Systems Inc
esd electronics Inc
HD Barcode
Infinite Graphics Inc
Ironwood Electronics
Pentek Inc
See ad back cover
Photron USA Inc

www.militaryaerospace.com

Puleo Electronics Inc

Secord Solutions

TeamEDA Inc

United Electronic Industries Inc
Vision Components GmbH

COMMUNICATIONS/
NETWORKING

Abaco Systems

Seead page 11
Acroamatics Telemetry Systems
Critical Link LLC
Cuelogic Technologies
Dynatem

Seead page 53
esd electronics Inc
GDP Space Systems
GL Communications Inc
GraphicProducts
Green Hills Software Inc
H&L Instruments LLC
HD Barcode
Interface Concept
Pentek Inc

See ad back cover
Pleora Technologies Inc
Puleo Electronics Inc
SYSGO
Vector Informatik GmbH
Vocal Technologies
Zebra Technologies Corp

DATA SECURITY

Ampex Data Systems
Cuelogic Technologies
Dynatem
Seead page 53
Green Hills Software Inc
Harmonic Software Systems Ltd
Pentek Inc
Seead back cover
Shoghi Communications
Sital Technology
Vocal Technologies
Zebra Technologies Corp

DATABASE MANAGEMENT

Cuelogic Technologies
Great River Technology

Pentek Inc
See ad back cover

Secord Solutions
TeamEDA Inc
UTC Aerospace Systems

DATABASES

Cuelogic Technologies

Pentek Inc

See ad back cover
Secord Solutions
TeamEDA Inc

DESIGN AND
DEVELOPMENTTOOLS

Abaco Systems
Seead page 11
AdaCore

Annapolis Micro Systems Inc
Seeadpage 23
Cuelogic Technologies
Data Device Corp (DDC)
Dynatem
Seead page 53
Graphic Products
Green Hills Software Inc
Hitex GmbH
Infinite Graphics Inc
Keysight Technologies Inc
Lambda Research Corp
LAS-CAD GmbH
Marvin Test Solutions Inc
MilesTek
Pentek Inc
Seead back cover
Praxis Optics
Radiant Vision Systems
TeamEDA Inc
Unified Infotech
Vector Informatik GmbH
Vision Components GmbH

DOCUMENT
MANAGEMENT SYSTEMS

Cuelogic Technologies

Pentek Inc
See ad back cover

TeamEDA Inc

ELECTRONIC DESIGN
AUTOMATON (EDA)

Eagle PLC
Infinite Graphics Inc

Pentek Inc

See ad back cover
TeamEDA Inc
UTC Aerospace Systems

GRAPHICS AND
SIMULATION

Abaco Systems
Seead page 11
Active Silicon Ltd
AIM-USA
Industrial Training Consultants Inc
Infinite Graphics Inc
Pentek Inc
Seead back cover
Vector Informatik GmbH

INFORMATION SECURITY

Computer2100 LLC
Cuelogic Technologies
Green Hills Software Inc
Harmonic Software Systems Ltd
HD Barcode
Pentek Inc

Seead back cover
Shoghi Communications
SYSGO
Vocal Technologies
Zebra Technologies Corp

MOVING MAPS

Pentek Inc
See ad back cover

OPERATING SYSTEMS

Abaco Systems
Seeadpage 11

Concurrent Technologies

Elma ElectronicInc
Seeadpage8

Green Hills Software Inc

Interface Concept

SYSGO

United Electronic Industries Inc

Versalogic Corp

Zebra Technologies Corp

PRODUCT LIFE CYCLE
MANAGEMENT (PLM)

Cuelogic Technologies
Green Hills Software Inc
Pentek Inc

See ad back cover
SRCTecLLC
TeamEDA Inc
Teledyne e2v
UTC Aerospace Systems

PROGRAMMING
LANGUAGES

AdaCore

Critical Link LLC

Cuelogic Technologies

Green Hills Software Inc

Pentek Inc
Seead back cover

Secord Solutions

REAL-TIME OPERATING
SYSTEMS (RTOS)
AND KERNELS

Abaco Systems
Seead page 11
esd electronics Inc
Green Hills Software Inc
Hitex GmbH
Interface Concept
Sital Technology
SYSGO
Vision Components GmbH

SOFTWARE CODE DESIGN,
TEST, AND VERIFICATION

AdaCore
AIM-USA
Concurrent Technologies
Critical Link LLC
Cuelogic Technologies
Green Hills Software Inc
Hitex GmbH
Infinite Graphics Inc
MRO Electric
Pentek Inc

See ad back cover
Puleo Electronics Inc
QA Systems Ltd
Secord Solutions
Unified Infotech
Vision Components GmbH

TEST AND

MEASUREMENT

CALIBRATION EQUIPMENT

Chroma Systems Solutions Inc

CICResearch

Cobham Antenna Systems

ConductRF

Custom Manufacturing &
Engineering Inc

DataRay Inc

Electro Optical Components
Inc (EOC)

Fairview Microwave Inc
Seeadpage 19

Gamma Scientific

Gemstar Custom Hard Cases

Gigahertz-Optik Inc

Gooch & Housego Plc

Keysight Technologies Inc

Konica Minolta Sensing
Americas Inc

Martin, Froeschner & Associates
Marvin Test Solutions Inc
OptoTest
Palmer Wahl Instruments Inc
PCE Instruments UK Ltd
Pentek Inc

See ad back cover
Plane Parts 360
Radiant Vision Systems
Reynard Corp
TopacInc
Versatile Power
Weschler Instruments

COTS UPSCREENING

Advanced Component Testing
DLS Electronic Systems Inc
Micross
NTS Technical Systems
NuWaves Engineering
Pentek Inc

Seead back cover
Silicon Designs Inc
United Electronic Industries Inc

EMCCOMPLIANCE

Advanced Test Equipment Rentals
CICResearch
Clark Testing
Dayton T Brown Inc
DLS Electronic Systems Inc
EMCCons Dr Rasek GmbH & Co KG
Fair-Rite Products Corp
Seead page 51
Ibis Electro-Products Corp
Keysight Technologies Inc
NTS Technical Systems
Pentek Inc
Seead back cover
Saelig Co Inc
Transient Specialists

HALT/HASS

Adaptive Innovations Corp
Advanced Test Equipment Rentals
Aries Electronics inc
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Clark Testing

DLS Electronic Systems Inc
EMCCons Dr Rasek GmbH & Co KG
Epec Engineered Technologies
ESPEC North America | Qualmark
NTS Technical Systems
Screening Systems Inc
SRCTecLLC

METERS

Advanced Test Equipment Rentals

Apex Waves

Chroma Systems Solutions Inc

CICResearch

Gamma Scientific

Gemstar Custom Hard Cases

Gigahertz-Optik Inc

Gooch & Housego Plc

Jewell Instruments

Keysight Technologies Inc

Konica Minolta Sensing
Americas Inc

OptoTest

Palmer Wahl Instruments Inc

PCE Instruments

PCE Instruments UK Ltd

Per Vices Corp

Plane Parts 360

Radiant Vision Systems

RWC Testing & Lab Supplies

Saelig Co Inc

TopacInc

Weschler Instruments

NETWORK ANALYZERS

Advanced Test Equipment Rentals

Anritsu

Apex Waves

Axtrinet

ConductRF

Continental Resources

Data Device Corp (DDC)

GL Communications Inc

Go4Fiber Ltd

Keysight Technologies Inc

NextComputing

OptoTest

PCE Instruments

PCE Instruments UK Ltd

Pentek Inc
Seead back cover

Timbercon Inc

TXO0 Systems Ltd

Unlimited Purchasing

Vector Informatik GmbH

NETWORK/DATA
BUS ANALYZERS

Abaco Systems
Seead page 11
AIM-USA
Anritsu
Axtrinet
CAEN Spa
Data Device Corp (DDC)
Marvin Test Solutions Inc
NextComputing
Pentek Inc
See ad back cover
Saelig Co Inc
Vector Informatik GmbH

VIAVI Solutions (formerly
Cobham AvComm)

OPTICALTEST AND
MEASUREMENT

4D Technology Corp

Advanced Optics Inc

AMOtronics

Anritsu

Archer OpTx

Aries Electronics inc

Axtrinet

Berkeley Nucleonics Corp

Boston Electronics Corp

Canon Medical Systems USA Inc

Comar Optics Ltd

Continental Resources

DataRay Inc

Diverse Optics Inc

Electro Optical Components
Inc (EOC)

Embassy Global

FiberTech Optica

Gamma Scientific

Gemstar Custom Hard Cases

GEViCAM Inc

Gigahertz-Optik Inc

GL Communications Inc

Go4Fiber Ltd

Gooch & Housego Plc

GS PLASTICOPTICS

H&L Instruments LLC

Ibis Electro-Products Corp

Infinite Graphics Inc

Infinite Optics Inc

Integra Technologies LLC

ISVI Corp

KEYENCE Corp of America

Keysight Technologies Inc

Knight Optical

Konica Minolta Sensing
Americas Inc

Krell Technologies Inc

kSARIA Corp

Lacroix Precision Optics
Lambda Research Corp
The Light Brigade Inc
Lightel
MahrInc
Martin, Froeschner & Associates
Marvin Test Solutions Inc
Micro Laser Systems Inc
Momentum FPD Services Corp
Monocle Industries
Navitar Inc
Newport Corp
OPCO Laboratory
Optikos Corp
OptoTest
PCE Instruments
PCE Instruments UK Ltd
Pentek Inc

Seead back cover
Photron USA Inc
Prior Scientific Inc
Quantum Composers
Radiant Vision Systems
RAM Optical Instrumentation
Reynard Corp
RFOptic
RWC(Testing & Lab Supplies
Sofradir ECInc
Specialised Imaging Inc
Specialised Imaging Ltd

StingRay Optics LLC

SwissOptic AG

Thorlabs Inc

Timbercon Inc

UTC Aerospace Systems (Sensors
Unlimited Products)

Versatile Power

Vision Components GmbH

0SCILLOSCOPES

Advanced Test Equipment Rentals
AMOtronics
Anritsu
Apex Waves
CAEN Spa
CICResearch
Continental Resources
Keysight Technologies Inc
PCE Instruments
PCE Instruments UK Ltd
Pentek Inc

See ad back cover
Saelig Co Inc

VIAVI Solutions (formerly
Cobham AvComm)

PORTABLE TEST SYSTEMS

4D Technology Corp

AIM-USA

AMOtronics

Anritsu

Apex Waves

Axtrinet

Berkeley Nucleonics Corp

Cadex Electronics Inc

CAEN Spa

Cepoint Networks LLC

Chroma Systems Solutions Inc

CICResearch

Continental Resources

Custom Manufacturing &
Engineering Inc

Data Device Corp (DDC)

DataRay Inc

esd electronics Inc

ESPEC North America | Qualmark

Fair-Rite Products Corp
Seead page 51

Gamma Scientific

Gemstar Custom Hard Cases

GEViCAM Inc

Gigahertz-Optik Inc

GL Communications Inc

Go4Fiber Ltd

GPS Networking

10 Industries Inc

Keysight Technologies Inc

Konica Minolta Sensing
Americas Inc

MahrInc

Martin, Froeschner & Associates

Marvin Test Solutions Inc

Mega Speed Corp

Monocle Industries

NextComputing

NTS Technical Systems

OptoTest

PCE Instruments

PCE Instruments UK Ltd

Pentek Inc
See ad back cover

Pixus Technologies
Seead page 14
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Prior Scientific Inc

Radiant Vision Systems

RWCTesting & Lab Supplies

Saelig Co Inc

Silicon Designs Inc

Transient Specialists

United Electronic Industries Inc

Vector Informatik GmbH

Versatile Power

VIAVI Solutions (formerly
Cobham AvComm)

Weschler Instruments

SOFTWARE-DRIVEN
INSTRUMENTATION

Abaco Systems
Seeadpage 11

AIM-USA

AMOtronics

Apex Waves

Chroma Systems Solutions Inc

DataRay Inc

Gamma Scientific

Keysight Technologies Inc

Konica Minolta Sensing
Americas Inc

Marvin Test Solutions Inc
OptoTest
PCE Instruments UK Ltd
Pentek Inc

Seead back cover
Prior Scientific Inc
Radiant Vision Systems
Red Rapids
Versatile Power

VIAVI Solutions (formerly
Cobham AvComm)

Vision Components GmbH

SPECTRUM ANALYZERS

Advanced Test Equipment Rentals
Anritsu
Apex Waves
Computer2100 LLC
Continental Resources
DRS Daylight Solutions
Eastern Applied Research Inc
FiberTech Optica
Gamma Scientific
Keysight Technologies Inc
LP Technologies
Newport Corp
PCE Instruments
PCE Instruments UK Ltd
Pentek Inc
See ad back cover
Per Vices Corp
Saelig Co Inc
Thorlabs Inc
VIAVI Solutions (formerly
Cobham AvComm)

THERMAL

MANAGEMENT/
COOLING SYSTEMS

CONDUCTION COOLING

ADL Embedded Solutions Inc

Annapolis Micro Systems Inc
Seeadpage 23

Atrenne Computing Solutions
BV Thermal Systems
Casey Machine Co
D6 Industries Inc
Dawn VME Products
Seeadpage 13
Electronic Interconnect
Elma ElectronicInc
Seeadpage8
Extreme Engineering
Solutions (X-ES)
Seead pages3, 47
Interface Concept
Minoru Co Ltd
Orion Technologies LLC
Pentek Inc
Seead back cover
Pixus Technologies
Seeadpage 14
Systel Rugged Computers

CONVECTION COOLING

ADL Embedded Solutions Inc

Annapolis Micro Systems Inc
Seead page 23

Atrenne Computing Solutions

BV Thermal Systems

Casey Machine Co

D6 Industries Inc

Dawn VME Products
Seead page 13

Electronic Interconnect

Elma Electronicinc
Seeadpage8

Extreme Engineering

Solutions (X-ES)
Seead pages 3,47

Interface Concept

Minoru Co Ltd

Pentek Inc
See ad back cover

Pixus Technologies
Seeadpage 14

Systel Rugged Computers

LIQUID COOLING

Alfa International

Annapolis Micro Systems Inc
Seeadpage 23

Atrenne Computing Solutions

BV Thermal Systems

Casey Machine Co

D6 Industries Inc

Elma ElectronicInc
Seeadpage8

Minoru Co Ltd

Orion Technologies LLC

Pentek Inc
See ad back cover

Pixus Technologies
Seead page 14

SSP Manufacturing Inc

Systel Rugged Computers
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VENDOR DIRECTORY

4D Technology Corp; Tucson, AZ, USA, www Adtechnology.com
4Lasers; Vilnius, Lithuania, www.4lasers.com

4SProducts - Telecom & Energy Cables; Coral Gables, FL, USA,
wwwsproducts.com
A&A Coatings - Aerospace Thermal Spray Coating;

South Plainfield, NJ, USA,
www.thermalspray.com/industries/aerospace-rotorcraft

Abaco Systems; 3300 Redstone Gateway SW, Suite 200,
Huntsville, AL 35808, USA, TEL: 866-652-2226,
www.abaco.com
Seead page 11
With over 30 years’ experience, the company is a leader in open
architecture rugged embedded systems. According to IHS, the
company is also the world leader in VITA technology boards.
Delivers state-of-the-art commercial off-the-shelf products and
support programs that reduce time to deployment, cost and risk.

AbelConn LLC; New Hope, MN, USA, www.abelconn.com
Accusy Photontech Ltd; Fuzhou, Fujian, China, www.accusy.com

Acroamatics Telemetry Systems; Goleta, CA, USA,
Ww\w.acroamatics.com

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

Active Silicon Inc; Severna Park, MD, USA, www.activesilicon.com
Active Silicon Ltd; Iver, Buckinghamshire, UK, www.activesilicon.com
AdaCore; New York, NY, USA, www.adacore.com

Adaptive Innovations Corp; Lakewood, (O, USA, www.a--corp.com
ADCO Circuits; Rochester Hills, MI, USA, www.adcocircuits.com
Adimec; Woburn, MA, USA, www.adimec.com

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

AdTech Ceramics; Chattanooga, TN, USA, www.adtechceramics.com

Advance Circuit Technology Inc; Rochester, NY, USA,
www.advdrcuit.com

Advanced Component Testing; Ronkonkoma, NY, USA,
www.actestlab.com

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

Advanced Optics Inc; Pewaukee, W1, USA, www.advancedoptics.com

Advanced Precision Engineering Inc; Ipswich, MA, USA,
www.apel0.com

Advanced Test Equipment Rentals; San Diego, CA, USA,
Www.atecorp.com

Advantech; Milpitas, CA, USA, www.advantech.com
Aero Dynamix Inc; Euless, TX, USA, www.aerodynamix.com
Aerospace Aces; Malden, MA, USA, www.aerospaceaces.com

Aerospace Simplified; Spokane, WA, USA,
www.aerospacesimplified.com

Aerotech Ing; Pittsburgh, PA, USA, www.aerotech.com

AGDisplays; Greenshurg, PA, USA, www.agdisplays com

Aiconics; Lewisville, TX, USA, www.aiconics.com

AIM-USA: Trevose, PA, USA, www.aim-online.com

www.militaryaerospace.com

AirBorn Inc; 3500 Airborn Circle, Georgetown, TX 78626, USA,
TEL: 512-863-5585, abinfo@airborn.com, www.airborn.com

ASAP Aerospace Hub; De Pere, W1, USA,
WwWw.asapaerospacehub.com

Seead page 16

AirBorn is an employee-owned company whose core business
is engineering and manufacturing specialized connectors

and electronic components for OEMs worldwide. We

serve companies in industries including military/defense,
commercial air, medical, industrial, and space. Our all-inclusive
“Model-to-Market®” service shepherds your product from

the barest of concepts through to mass production.

Aitech; Chatsworth, CA, USA, www.rugged.com
AlfaInternational; Woonsocket, R, USA, www.alfaadhesives.com

Allied Motion Technologies Inc; Amherst, NY, USA,
www.alliedmotion.com

Altron; Minneapolis, MN, USA, www.altronmfg.com
Americon; Camarillo, CA, USA, www.controlroomsusa.com
AMOtronics; Aachen, Germany, www.amotronics.de
Ampex Data Systems; Hayward, CA, USA, www.ampex.com

Amphenol Aerospace; Sidney, NY, USA,
www.amphenol-aerospace.com

Amphenol Industrial Products Group; Sidney, NY, USA,
www.amphenol-industrial.com

AMWEI Thermistor Sensor; Shenzhen, Guangdong, China,
WWW.amwei.com

Analog Modules Inc; Longwood, FL, USA, www.analogmodules.com
ANEXIO; Raleigh, NC, USA, www.anexio.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 23
Annapolis Micro Systems designs, manufactures and programs
powerful COTS FPGA-based boards and systems 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, www.anritsu.com
aPeak Inc; Newton, MA, USA, ww.apeakinc.com
Apex Waves; Cary, NC, USA, www.apexwaves.com

Applied Avionics; 3201 Sandy Ln, Ft Worth, TX 76112,

USA, TEL: 817-451-1141, sales@appliedavionics.com,

www.appliedavionics.com
Seeadpage 10

Applied Avionics is the manufacturer of the VIVISUN® line

of ruggedized, lighted pushbutton switches and NEXSYS®
system-to-system integration avionics. Using NEXSYS®
Component Technology, tailored avionics solutions are
possible directly inside of the switch offering faster delivery, a
simpler certification process and a reduced bill of materials.

Applied Ceramics; Fremont, CA, USA, www.appliedceramics.net
Applied Optoelectronics Inc; Sugar Land, TX, USA, www.a0-inc.com
AR Modular RF; Bothell, WA, USA, www.arww-modularrfcom
Archer OpTx; Rockwall, TX, USA, www.archeroptx.com

Aries Electronics ing; Bristol, PA, USA, www.arieselec.com

Arkema Inc; King of Prussia, PA, USA, www.arkema-americas.com

ASAP 3Sixty, White Plains, NY, USA, www.asap3sixty.com

ASAP Axis; De Pere, WI, USA, www.asapaxis.com

ASAP Buying; Spokane, WA, USA, www.asapbuying.com

ASAP Components; Raleigh, NC, USA, www.asap-components.com
Asine Ltd; Hod Hasharon, Israel, www.asinegroup.com

Atrenne Computing Solutions; Brockton, MA, USA,
Www.atrenne.com

Avo Photonics; Horsham, PA, USA, www.avophotonics.com
Axtrinet; St Albans, Hertfordshire, UK, www.axtrinet.com
BearCom; Garland, TX, USA, www.bearcom.com

Berkeley Nucleonics Corp; San Rafael, (A, USA,
www.berkeleynucleonics.com

Berliner Glas KGaA Herbert Kubatz GmbH & Co; Berlin, Germany,
www.berlinerglas.de

BESTProto; South Elgin, IL, USA, www.bestproto.net
Birk Manufacturing Inc; EastLyme, CT, USA, www.birkmfg.com
Boston Electronics Corp; Brookline, MA, USA, www.boselec.com

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

Brook One Corp; Toronto, ON, Canada, www.brookone.com

Buy NSN; Raleigh, NC, USA, www.buynsn.com

BV Thermal Systems; Willoughby, OH, USA, www.bvthermal.com
Cadex Electronics Inc; Richmond, BC, Canada, www.cadex.com
CAEN Spa; Viareggio, Italy, www.caen.it

Canon Medical Systems USA Ing; Tustin, CA, USA,
www.us.medical.canon/vsd

Carling Technologies Inc; Plainville, CT, USA, www.carlingtech.com

Carolina Microwave Associates Inc; Cowpens, SC, USA,
www.carolinamicrowave.com

Casey Machine Co; Lancaster, NY, USA, www.caseymachine.com

Central Semiconductor Corp; Hauppauge, NY, USA,
www.centralsemi.com

Cepoint Networks LLC; Arlington, TX, USA, www.cepoint.com

Cerion Advanced Materials; Rochester, NY, USA,
www.cerionadvancedmaterials. com

Changchun Long Ze Precision Optics Co Ltd;
Changchun, Jilin, China, www.dlzoptics.com

Chroma Systems Solutions Inc; Foothill Ranch, CA, USA,
www.chromausa.com

CICResearch; San Jacinto, CA, USA, www.cic-research.com
Clark Testing; Jefferson Hills, PA, USA, www.dlarktesting.com
ClearDrain; Willingboro, NJ, USA, www.cleardrainusa.com
CNCCenter; Cary, NC, USA, www.cnccentercom

Cobham Antenna Systems; Newmarket, Suffolk, UK,
WWw.european-antennas.co.uk

Cobham RAD Solutions; Colorado Springs, (0, USA,
www.aeroflex.com/rad

Cobham Semiconductor Solutions; Colorado Springs, (0, USA,
www.aeroflex.com/hirel
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Columbia Weather Systems Ing; Hillsboro, OR, USA,
www.columbiaweather.com

Comar Optics Ltd; Linton, Cambridge, UK, www.comaroptics.com

Complete Sourcing Solutions; Portland, OR, USA,
www.completesourcingsolutions.com

Computer2100 LLC; St Johns, MI, USA, www.wavecomusa.com
Comtech PST; Melville, NY, USA, www.comtechpst.com
Concurrent Technologies; Woburn, MA, USA, www.gocct.com
ConductRF; Methuen, MA, USA, www.conductrf.com

Continental Resources; Bedford, MA, USA,
www.conres.com/test-equipment

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

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

Critical Link LLC; Syracuse, NY, USA, www.criticallink.com
Crystal Group; Hiawatha, IA, USA, www.crystalrugged.com
CTTInc; San Jose, CA, USA, wwwi.cttinc.com

Cuelogic Technologies; New York, NY, USA, www.cuelogic.com
CUlInc; Tualatin, OR, USA, www.cui.com

Curtiss-Wright Defense Solutions; Ashburn, VA, USA,

www.curtisswrightds.com

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

Custom MMIC; Chelmsford, MA, USA, www.custommmic.com
D6 Industries In; Lawrence, MA, USA, www.déindustries.com
Data Device Corp (DDC); Bohemia, NY, USA, www.ddcweb.com
DataRay Inc; Redding, CA, USA, www.dataray.com

Dawn VME Products; 47915 Westinghouse Dr, Fremont, CA
94539, USA, TEL: 800-258-3296, sales@dawnvme.com,
www.dawnvme.com
Seeadpage 13
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.

DAY FON T 8RO W N

Dayton T Brown Inc; 1175 Church St, Bohemia, NY
11716, USA, TEL: 631-244-6213,
ngolemme@dth.com, www.dth.com
Offers the following independent MIL-STD and commercial
testing lab to required standards: EMI/EMC, electrical
testing, structural, fatigue, stress testing, vibration testing,
environmental testing (temperature, humidity, salt, dust, sand,
fluid, fungus), altitude testing, salt fog testing, wind/rain testing,
distance, materials testing, inspection, and design engineering.

Delphi Automotive LLP; Troy, MI, USA, www.delphi.com
Delta Digital Video; Horsham, PA, USA, wwwdeltadigitalvideo.com

Deposition Sciences Inc (DSI); Santa Rosa, CA, USA,
www.depscicom

View more online at: militaryaerospace.com/directory

DEV Systemtechnik GmbH; Friedberg, Hesse, Germany,
www.dev-systemtechnik.com

Device Engineering Inc; Chandler, AZ, USA, www.deiaz.com
Diamond USA Inc; North Billerica, MA, USA, www.diausa.com

Diamond-MT; Johnstown, PA, USA,
www.paryleneconformalcoating.com

Digital Systems Engineering Inc (DSE); Scottsdale, AZ, USA,
www.digitalsys.com

Diverse Optics In; Rancho Cucamonga, CA, USA,
www.diverseoptics.com

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

DRS Daylight Solutions; San Diego, CA, USA,
www.daylightsolutions.com

Dspnor AS; Laksevag, Bergen, Norway, www.dspnor.com

Dynamic Systems In; Kirkland, WA, USA,
www.dynamic-systemsinc.com/software/
equipment-tool-tracking-software

Dynatem; 23591 El Toro Rd, 250, Lake Forest, CA 92630, USA,
TEL: 301-490-4007, sales@dynatem.com,

www.dynatem.com
Seead page 53

Dynatem is a trusted supplier of rugged and secure

mission-critical solutions for defense and aerospace applications.

The company has proven expertise in designing and building
rugged, small form factor technology products for use in
harsh environments and for long-term program sustainment
in mission-critical defense systems around the world.

Dynotron; Salt Lake City, UT, USA, www.dynotron.com
Eagle PLC; Cary, NC, USA, www.eagleplc.com

EaglePicher Technologies LLC; Joplin, MO, USA,
www.eaglepicher.com

Eastern Applied Research Inc; Lockport, NY, USA,
www.easternapplied.com

ECRIN Systems; Crolles, France, www.ecrin.com/en
ECS; Grants Pass, OR, USA, www.ecscase.com

EDT| Engineering Design Team Ing; Hillsboro, OR, USA,
www.edt.com

Elan Technical Corp; Eden Prairie, MN, USA, www.elantechnical.com

Electro Optical Components Inc (EQC); Santa Rosa, CA, USA,
WWW.0&inc.com

Electro-Mech Components Inc; South El Monte, CA, USA,
www.electromechcomp.com

Electrolube; Ashby dela Zouch, Leicestershire, UK,
www.electrolube.com

Electron Test Equipment; Dublin, Ireland, www.electrontest.com

Electronic Interconnect; Flk Grove Village, IL, USA,
Www.eiconnect.com

Elma Electronic Inc; 44350 S Grimmer Blvd, Fremont, CA
94538, USA, TEL: 510-656-3400, sales@elma.com,
www.elma.com
Seeadpage8
Elma Electronic designs and builds electronic enclosures,
hardware and embedded systems used in C5ISR, EW, SIGINT,
UAS, etc. applications. A leader in VITA, SOSA, & PICMG standards
organizations, we leverage open architectures like OpenVPX,
SOSA, COMe, & CPCl Serial for next-gen computing platforms
with long lifecycle support. 150 9001 and AS9100 certified.
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Embassy Global; Hamburg, NY, USA, www.embassyalobal.com

EMCCons Dr Rasek GmbH & Co KG; Ebermannstadt, Germany,
www.emccde

EMS Industrial & Service Co; Richmond, IL, USA,
www.ems-industrial.com

EpecEngineered Technologies; New Bedford, MA, USA,
www.epectec.com

EPIX Inc; Buffalo Grove, IL, USA, www.epixinc.com
ESAM Inc; Grants Pass, OR, USA, www.esam.com
esd electronics Ing; Greenfield, MA, USA, www.esd-electronics.us

ESPECNorth America | Qualmark; Denver, (0, USA,
www.qualmark.com

Essex Industries; St Louis, MO, USA, www.essexindustries.com

ETM Electromatic Inc; Newark, CA, USA, www.etm-inc.com
Eureka Dry Tech; Taipei City, Taiwan, www.eurekadrytech.com
Evans Co; Fast Providence, RI, USA, www.evanstechnology.com
Excelitas Canada; Vaudreuil-Dorion, QC, Canada, www.excelitas.com
Excelitas Technologies; Covina, CA, USA, www.excelitas.com
Excelitas Technologies; Miamisburg, OH, USA, www.excelitas.com

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 pages 3,47
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.

Fair-Rite Products Corp; PO Box 288, 1 Commercial Row,
Wallkill, NY 12589, USA, TEL: 888-324-7748,
ferrites@fair-rite.com, www.fair-rite.com
Seead page 51
Fair-Rite Products Corporation will design your custom
ferrite component with our state-of-the-art machine shop,
develop a robust process with our strong engineering
team, and deliver a cost-effective solution. Fair-Rite is
committed to providing quality products to all markets,
including EMI suppression, power and antenna/RFID.
Whatever your need, Fair-Rite is Your Signal Solution.

Fairview Microwave Inc; 301 Leora Ln, Suite 100,
Lewisville, TX 75056, USA, TEL: 800-715-4396,
sales@fairviewmicrowave.com,
www.fairviewmicrowave.com
Seeadpage 19
Isaleading provider of high-quality RF and microwave
components including adapters, connectors, attenuators, coaxial
cables, terminations, and much more. Specializing inimmediate
product needs, offers same-day shipping on thousands of
in-stock items with no minimum purchasing requirements.

www.militaryaerospace.com
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7
P

Falco

electronics

Falcon Electronics; 47 Mall Dr, Suite 5, Commack, NY
11725, USA, TEL: 800-444-4744,
jan@falconelec.com, www.falconelec.com
Seead page 37
Distributes military, hi-rel and space-grade semiconductors
including ARINC 429/1553 databus products, data acquisition
circuits, solid-state data storage and full MIL-SMD static
RAM:s. Supplies companies including APl Technologies,
Datel, DPACI, ES Components, FMJ, Holt, Mercury
Systems, Microchip, Microsemi, PDI, Semicoa, Semtech,
SMART Modular Technologies, and TT electronics.

Falcon Electronics; Tempe, AZ, USA, www.falconelec.com

FARO Technologies Inc; Londonderry, NH, USA,
photonics.faro.com/us

Fibercore Ltd; Southampton, Hampshire, UK, wwwifibercore.com

Fiberon Technologies Inc; Westborough, MA, USA,
www.fiberon.com

FiberTech Optica; Kitchener, ON, Canada, www.fto.ca

Finetech; Gilbert, AZ, USA, www.finetechusa.com

First Level Inc; York, PA, USA, wwwiirstlevelinc.com

First Sensor Inc; Mansfield, MA, USA, www first-sensor.com
FISBA; St Gallen, Switzerland, www.fisba.com

Fischer Connectors Inc; Alpharetta, GA, USA,
wwwifischerconnectors.com

FLIR Systems Inc; Wilsonville, OR, USA, wwwflircom/gs
Forefronts Defense Systems; Dufur, OR, USA, wwwiforefronts.com
FoxFury Lighting Solutions; Oceanside, CA, USA, www.foxfury.com
FSP Group USA; Chino, CA, USA, www.fspgroupusa.com

Gamma Scientific; San Diego, CA, USA, www.gamma-sci.com

GDP Space Systems; Horsham, PA, USA, www.gdpspace.com

Gemstar Custom Hard Cases; Cannon Falls, MN, USA,
www.gemstarmfg.com

General Atomics Aeronautical Systems Inc; Poway, CA, USA,
WWW.ga-asi.com

General Micro Systems Inc; 8358 Maple P!,
Rancho Cucamonga, CA 91730, USA,
TEL: 909-980-4863, www.gmsdsbc.com
Seead inside front cover
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.

Gentec Electro-Optics Inc; Quebec City, QC, (anada,
Ww\w.gentec-eo.com

GEViCAM Ing; Milpitas, CA, USA, www.gevicam.com

www.militaryaerospace.com

Gigahertz-Optik Inc; Amesbury, MA, USA, www.gigahertz-optik.com
GL Communications Inc; Gaithersburg, MD, USA, www.gl.com
Go4Fiber Ltd; Kwun Tong, Hong Kong, www.qo4fiber.com

Gooch & Housego Plc; lIminster, Somerset, UK,
www.goochandhousego.com

Gowanda Electronics; Gowanda, NY, USA, www.gowanda.com
GPS Networking; Pueblo West, CO, USA, www.gpsnetworking.com
Graphic Products; Beaverton, OR, USA, www.graphicproducts.com

Great River Technology; Albuquerque, NM, USA,
www.greatrivertech.com

Green Hills Software Inc; Santa Barbara, CA, USA, www.ghs.com
Greenliant Systems; Santa Clara, CA, USA, www.greenliant.com
GS PLASTIC OPTICS; Rochester, NY, USA, www.gsoptics.com

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

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

HarmonicSoftware Systems Ltd; Billingshurst, West Sussex, UK,
Www.harmonicss.co.uk

Harwin Inc; New Albany, IN, USA, www.harwin.com

Haydon Kerk Motion Solutions Inc; Waterbury, (T, USA,
www.haydonkerkpittman.com

HD Barcode; Indialantic, FL, USA, www.hdbarcode.com

Headwall Photonics Inc; Bolton, MA, USA,
www.headwallphotonics.com

Henkel Corp; Irvine, CA, USA, www.henkel-northamerica.com

HEPA Corp; Anaheim, CA, USA, www.hepa.com

Hermetic Solutions Group; Tinton Falls, NJ, USA,
www.hermeticsolutions.com

Hexion Ing; Columbus, OH, USA, www.hexion.com
Hi-Tech Controls; Centennial, CO, USA, www.hitechcontrols.com

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

Hitex GmbH; Karlsruhe, Germany, www.hitex.com

Hoists Direct LLC; Albemarle, NC, USA, www.haistsdirect.com

£H) HUBER+SUHNER

HUBER+SUHNER Inc; 8530 Steele Creek Place Dr, Suite H,
Charlotte, NC 28273, USA, TEL: 704-790-7300,
info.na@hubersuhner.com, www.hubersuhner.com
Seead page 31
Supplies RF, microwave, optical cabling and components and
system solutions for electrical and optical connectivity. Offers
technical expertise in RF, electro-optics and wire and cable
engineering under a single roof, providing a range of products
that can be relied on in any application under all conditions.

HOLT:

INTEGRATED CIRCUITS

Holt Integrated Circuits; 23351 Madero, Mission Viejo, CA
92691-2730, USA, TEL: 949-859-8800,
info@holtic.com, www.holtic.com
Seeadpage 15
Supplies ICs for avionics and military data bus applications. Offers
awide range of ARINC429 products, MIL-STD-1553 BC/RT/MT
protocol ICs, transceivers and transformers. Other IC offerings
include ARINC825 (CAN), ARINC 717, Ethernet, RS-485/422,
analog switches and discrete-to-digital sensing. Products are
specified by more than 400 avionics manufacturers worldwide.

1BI Systems Ing; Ft Lauderdale, FL, USA, www.bi-systems.com

Ibis Electro-Products Corp; Cambridge, ON, Canada,
www.ibisep.com

Incertec; Fridley, MN, USA, www.incertec.com
Indium Corp; Clinton, NY, USA, www.indium.com

Industrial Training Consultants Inc; Pelham, AL, USA,
Wwwitctrnag.com

Infinite Graphics Inc; Minneapolis, MN, USA, www.igi.com

Infinite Optics Inc; Santa Ana, CA, USA, www.infiniteoptics.com
InfoSight Corp; Chillicothe, OH, USA, www.infosight.com

Integra Technologies LLC; Wichita, KS, USA, www.integra-tech.com
Interface Concept; Quimper, France, www.interfaceconcept.com

Interstate Connecting Components;
100C Mt Holly Bypass, Lumberton, NJ 08048, USA,
TEL: 800-422-3911, sales@connecticc.com,

www.connecticc.com

Seead page 12

Supplies a broad spectrum of military and aerospace
interconnects, sensors, and electromechanical products.
Asan AS9100D-certified and QPL'd value-added connector
assembly distributor, the company provides 1000s of
essential components for critical infrastructure sectors like
the defense industrial base, emergency medical services,
and communications. ICCis a division of Heilind Mil-Aero.

10 Industries Inc; London, ON, Canada, www.ioindustries.com
IRnova AB; Kista, Sweden, www.irnova.se

Ironwood Electronics; Fagan, MN, USA,
www.ironwoodelectronics.com

Iscan Inc; Woburn, MA, USA, www.iscaninc.com

ISP Optics Corp; Orlando, FL, USA, www.ispoptics.com

1SVI Corp; Gunpo-si, Gyeonggi-do, South Korea, www.isvi-corp.com
J-TEC Associates Inc; CedarRapids, IA, USA, www.j-tecassociates.com

Jewell Instruments; Manchester, NH, USA,
wwwjewellinstruments.com

JML Optical Industries LLC; Rochester, NY, USA, www mloptical.com
John Evans’ Sons; Lansdale, PA, USA, springcompany.com

JUSTIN Electronics; Hauppauge, NY, USA, wwwjustinelectronics.com
Kensington Electronics In; Austin, TX, USA, www.keiconn.com
KEYENCE Corp of America; Itasca, IL, USA, Wwwkeyence.com
Keysight Technologies Inc; Santa Rosa, CA, USA, www.keysight.com
Knight Optical; North Kingstown, RI, USA, www.knightoptical.com
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Konica Minolta Sensing Americas Inc; Ramsey, NJ, USA,
sensing.konicaminolta.us

Krell Technologies Inc; Neptune City, NJ, USA, www.krelltech.com
KkSARIA Corp; Methuen, MA, USA, wwwi.ksaria.com
Kugler of America Ltd; Enfield, CT, USA, www.kuglerofamerica.com

L-com Global Connectivity; 50 High St, West Mill,
North Andover, MA 01845, USA, TEL: 978-682-6936,
sales@|-com.com, www.|-com.com
Seead inside back cover
L-com Global Connectivity, a leading manufacturer of wired
and wireless connectivity products, offers a wide range of
solutions and unrivaled customer service for the electronics
and data communications industries. The company’s product
portfolio includes cable assemblies, connectors, adapters,
antennas, enclosures, surge protectors and more.

Lacroix Precision Optics; Batesville, AR, USA, www.lacroixoptics.com
Lambda Research Corp; Littleton, MA, USA, www.lambdares.com
Lansdale Semiconductor Inc; Phoenix, AZ, USA, www.lansdale.com
LAS-CAD GmbH; Munich, Germany, www.as-cad.com

LaserOptec; Qingdao, China, www.laseroptec.com

LasertecInc; Qingdao, Shandong, China, www.Icoptical.com
LazerArc; Troy, MI, USA, www.lazerarc.com

LEMO SA; Ecublens, Switzerland, www.Jemo.com

LEMO USA Inc; Rohnert Park, CA, USA, www.lemo.com

Lensel Optics Pvt Ltd; Pune, Maharashtra, India,
wwwenseloptics.com

Libra Industries; Mentor, OH, USA, www.libraind.com

The Light Brigade Inc; Kent, WA, USA, www.ightbrigade.com
Lightel; Renton, WA, USA, www.lightel.com

Lightstec Co Ltd; Zhongshan, Guangdong, China, wwwlightstec.com

Linear Integrated Systems; 404, Clipper (t, Fremont, CA
94538, USA, TEL: 510-490-9160,
paul _norton@linearsystems.com, www.linearsystems.com
Seead page 55
Linear Integrated Systems is a 33 year old, US-based
semiconductor manufacturer. Our small signal discrete
semiconductor product line includes JFET amplifiers and
switches, transistors, current regulating diodes, DMOS
switches, MOSFETs, and voltage controlled resistors. They
second source over 2000 current or discontinued parts
from Siliconix, NXP, Fairchild/On, Toshiba, and National.

Lintech Components; Ronkonkoma, NY, USA,
www.intechcomponents.com

Liteway Ing; Hicksville, NY, USA, www.luxlink.com

LP Technologies; Wichita, KS, USA, www.Iptechnologies.net
Macken Instruments In; Santa Rosa, CA, USA, www.macken.com
Mahr Inc; Tuscon, AZ, USA, www.mahr.com

March Electronics Inc; Bohemia, NY, USA,
www.marchelectronics.com

Marktech Optoelectronics Inc; Latham, NY, USA,
www.marktechopto.com

Martin, Froeschner & Associates; Livermore, CA, USA,
www.mfaoptics.com

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

Master Bond; Hackensack, NJ, USA, www.masterbond.com
Masterclock Inc; St Charles, MO, USA, www.masterclock.com

Materion Advanced Materials Group; Buffalo, NY, USA,
www.materion.com

Matrox Imaging; Dorval, QC, Canada, www.matrox.com/imaging
MCG Surge Protection; Deer Park, NY, USA, www.mcgsurge.com

MEGA Electronics Inc; New Brunswick, NJ, USA,
Www.megaelectronics.com

Mega Speed Corp; Minnedosa, MB, (anada,
www.megaspeedusa.com

Mercury Systems; Andover, MA, USA, www.mcry.com

MFG LED Lighting; Shenzhen, Guangdong, China,
wwwedlightingmf.com

Micro Laser Systems Inc; Garden Grove, CA, USA,
WWw.microlaser.com

Microsemi Corp; Aliso Viejo, CA, USA, www.microsemi.com
Micross; Orlando, FL, USA, www.micross.com

Midstream Lighting; London, UK, www.midstreamlighting.com
MilesTek; Denton, TX, USA, www.milestek.com

Milpower Source; P0 Box 810, 7 Field Ln, Belmont, NH
03220, USA, TEL: 603-267-1328,
sam.young@milpower.com, www.milpower.com
Seead page 32
Isa global leader in the design and manufacture of
standard and customized power conversion products for
military applications. The company’s COTS (commercial
off-the-shelf) and MOTS (modified off-the-shelf) power
conversion products set the industry standard. Partners with
customers to develop the optimal solution the first time.

MilSource; El Sequndo, CA, USA, www.militaryethernet.com
Minoru Co Ltd; Ota, Tokyo, Japan, www.minoru-japan.cojp

Mixed Signal Integration Corp; San Jose, CA, USA,
WWW.MiX-sig.com

Modicon PLG; Cary, NC, USA, www.modiconplc.com
MOK Optics Co Ltd; Fuzhou, Fujian, China, www.mokoptics.com

Momentive Performance Materials Inc; Waterford, NY, USA,
WWw.momentive.com

Momentum FPD Services Corp; Camarillo, CA, USA,
www.momentum-fpd.com

Momentum Services; Houston, TX, USA, www.momentumsvcs.com
Monocdle Industries; Coppell, TX, USA, www.opticalmicrometers.com
MPL AG; Daettwil, Switzerland, www.mpl.ch

MRO Electric; Cary, NC, USA, www.mroelectric.com

MRO Stock; Cary, NC, USA, www.mrostock.com

N-Vision Optics; Needham, MA, USA, www.nvisionoptics.com
Navitar Inc; Rochester, NY, USA, www.navitar.com

Nelco Products; Marlton, NJ, USA, www.wiremarkersplus.com

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

Newport Corp; Irvine, CA, USA, www.newport.com
NextComputing; Nashua, NH, USA, www.nextcomputing.com
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NextGen Adhesives; Burlington, MA, USA,
www.nextgenadhesives.com

Nicomatic; Horsham, PA, USA, www.nicomatic.com

NorComp; Charlotte, NC, USA, www.norcomp.net

Nord-Lock Inc; Camnegie, PA, USA, www.nord-lock.com

North Atlantic Industries Inc;Bohemia, NY, USA, www.naii.com
Nova Electric; Bergenfield, NJ, USA, www.novaelectric.com

NTS Technical Systems; Plano, TX, USA, www.nts.com

NuWaves Engineering; Middletown, OH, USA, www.nuwaves.com
0DU-USA Inc; Camarillo, CA, USA, www.odu-usa.com

OFS; Norcross, GA, USA, www.ofsoptics.com

Omnetics Connector Corp; 7260 Commerce Cir £,
Minneapolis, MN 55432, USA, TEL: 763-572-0656,
sales@omnetics.com, www.omnetics.com
Seeadpage29
Manufactures and designs micro-miniature, nano-miniature, and
hybrid connectors, wire harnesses, and cable assembly solutions
for the toughest, smallest, and highest speed applications.

Opal Kelly Inc; Portland, OR, USA, www.opalkelly.com
0PCO Laboratory; Fitchburg, MA, USA, www.opcolab.com
Optikos Corp; Wakefield, MA, USA, www.optikos.com
Opto Diode Corp; Camarillo, CA, USA, www.optodiode.com
OptoTest; Camarillo, CA, USA, www.optotest.com

Orion Systems Inc; Huntingdon Valley, PA, USA,
www.orionsystemsinc.net

Orion Technologies LLC; Orlando, FL, USA,
www.oriontechnologies.com

051 OptoElectronics Inc; Hawthorne, CA, USA,
www.osioptoelectronics.com

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

PALMARII Dynamics AB; Vellinge, Skaane, Sweden,
www.palmarii-dynamics.com

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

Panel Built Inc; Blairsville, GA, USA, www.panelbuilt.com
Parasoft; Monrovia, CA, USA, www.parasoft.com
Part Miner; Hooksett, NH, USA, www.part-miner.com

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

www.pasternack.com
Seead pages 5,27

Isa global supplier of RF and microwave components
supported by a list international distributors who service
customers in more than 35 countries worldwide and
partner with the company in pursuit of the vision to be the
world’s most recognized and trusted provider of urgently
needed RF/microwave components and assemblies.

PCE Instruments; Jupiter, FL, USA, www.pce-instruments.com

PCE Instruments UK Ltd; Southampton, Hampshire, UK,
WwWw.pce-instruments.com

PDR Infrared SMT/PCB Rework Systems; Shingle Springs, CA, USA,
www.pdr-rework.com

Pelorus Naval Systems Inc; Rancho Santa Margarita, CA, USA,
www.pelorusnavalsystems.com

www.militaryaerospace.com
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Pembroke Instruments LLC; San Francisco, CA, USA,
pembrokeinstruments.com/swir-cameras

Pentek Inc; 1 Park Way, Upper Saddle River, NJ 07458, USA,
TEL: 201-818-5900, sales@pentek.com, www.pentek.com
See ad back cover
Pentek 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
AMG, XMC, FMC, PMC, cPCl, PCle, and VPX suitable for
both COTS commercial and rugged environments.

Per Vices Corp; Toronto, ON, Canada, www.pervices.com

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

The Phoenix Co of Chicago Inc & Affiliated Cos;
Naugatuck, CT, USA, www.phoenixofchicago.com

Phoenix International; 812 W Southern Ave,
Orange, CA 92865, USA, TEL: 714-283-4800,
info@phenxint.com, www.phenxint.com
Seead page 45
Manufactures rugged COTS mass data storage systems for many
host operating systems/networks. Systems range in applications
from multi-terabyte fibre channel, 10GbE iSCSI and SAS RAID,
NAS, and storage area network configurations, to plug-in
conduction cooled VPX SSD storage modules. Is an AS9100/IS0
9001-certified, service-disabled, veteran-owned small business.

Photonic Cleaning Technologies; Platteville, W, USA,
www.photoniccleaning.com

Photron USA Inc; San Diego, CA, USA, www.photron.com
PICWire & Cable; Sussex, W1, USA, www.picwire.com

Pickering Interfaces Inc; Chelmsford, MA, USA,
www.pickeringtest.com

PICO Electronics Inc; 143 Sparks Ave, Pelham, NY
10803, USA, TEL: 914-738-1400, info@picoelectronics.com,
Www.picoelectronics.com
Seeadpage9
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 1S0-AS9100D approved facility.

Pixus Technologies; 50 Bathurst Dr, Waterloo, ON N2V 25,
(anada, TEL: 519-885-5775,
sales@pixustechnologies.com, www.pixustechnologies.com
Seead page 14
Aleading provider of OpenVPX chassis platforms, backplanes,
and system accessories. COTS modular open standard
enclosure solutions in MIL rugged and industrial formats.
Specializes in advanced cooling, high-speed backplane
design including VITA 66, VITA 67, and SOSA options.

Plane Parts 360; Portland, OR, USA, www.planeparts360.com
Pleora Technologies Ing; Ottawa, ON, Canada, www.pleora.com
PNY; Parsippany, NJ, www.pny.com

Polarity Inc; Rancho Cordova, CA, USA, www.polarity.net

Positronic; Springfield, MO, USA, www.connectpositronic.com
Power n Sun; Dubai, United Arab Emirates, www.powernsun.com
Praxis Optics; Elmira, NY, USA, www.praxis-optics.com

Premier Magnetics; Lake Forest, CA, USA, www.premiermag.com
Printed Circuits LLC; Minneapolis, MN, USA, www.printedcircuits.com
Prior Scientific Inc; Rockland, MA, USA, www.prior.com

www.militaryaerospace.com

Pryme; Brea, CA, USA, www.pryme.com

Puleo Electronics Inc; Lynbrook, NY, USA, www.annundiator.com
PulseTech Products Corp; Southlake, TX, USA, www.pulsetech.net
QA Systems Ltd; Bath, Somerset, UK, www.ga-systems.com

Quality Two-Way Radios; Temecula, CA, USA,
www.quality2wayradios.com

Quantum Composers; Bozeman, MT, USA,
WWW.qUantumcomposers.com

Quell Corp; Albuguerque, NM, USA, www.eeseal.com
R Blaine Industries Inc; Reading, PA, USA, www.rblaine.com

Radiall USA; 8950 S 52nd St, Suite 401, Tempe, AZ 85284, USA,
TEL: 480-682-9400, infousa@radiall.com, www.radiall.com
Seead page 39
For over 65 years, Radiall has served seven diverse industries
around the globe, providing RF coaxial connectors and cable
assemblies, optical technology, coaxial switches, microwave
components and multipin connectors. We have expertise
centers and manufacturing locations on three continents
and in 13 countries. Let Radiall help you simplify life.

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

RAM Optical Instrumentation; Rochester, NY, USA,
www.ramoptical.com

Raptor Photonics Ltd; Larne, Northern Ireland, UK,
wwwiraptorphotonics.com

Red Rapids; Richardson, TX, USA, www.redrapids.com

Reelcraft Industries Inc; Columbia City, IN, USA, www.reelcraft.com
Renesas Electronics Corp; Milpitas, CA, USA, www.renesas.com
Reynard Corp; San Clemente, CA, USA, www.reynardcorp.com

RFOptic; Einat, Israel, www.rfoptic.com
RFQ Experts; Red Deer, AB, Canada, www.rfaexperts.com

RGB Spectrum; 950 Marina Village Pkwy, Alameda, CA 94501,
USA, TEL: 510-814-7000, sales@rgb.com, www.rgb.com
Seeadpage44
Atrusted supplier of video distribution and control systems
for military and government command centers and control
rooms. Our video processors and Zio networked AV solutions are
deployed in TOCs, C4ISR, vessel and vehicle consoles, military
and flight simulation systems, missile testing, unmanned
aerial vehicle control stations, and operator training.

RPMCLasers Inc; O'Fallon, MO, USA, www.rpmdasers.com

Rudolph Bros & Co; Canal Winchester, OH, USA,
www.rudolphbros.com

RWCTesting & Lab Supplies; £l Paso, TX, USA, www.rwetesting.com
Saelig Co Ing; Fairport, NY, USA, www.saeliq.com

Santa Barbara Imaging; Santa Barbara, CA, USA,
www.santabarbaraimaging.com

Scalys; Hengelo, Netherlands, www.scalys.com

Schmit Prototypes; Menomonie, MN, USA,
www.schmitprototypes.com

Schroff GmbH; Straubenhardt, Germany, www.schroffbiz
SCHURTER; Santa Rosa, CA, USA, www.schurter.com
Screening Systems Inc; Campbell, CA, USA, www.scrsys.com

Sealcon LLC; Centennial, CO, USA, wwwi.sealconusa.com

Secord Solutions; Ecorse, MI, USA, www.secordsolutions.com

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

Shoghi Communications; Shimla, Himachal Pradesh, India,
www.shoghicom.com

Sierra Pacific Innovations; Las Vegas, NV, USA, www.x20.0rq
Silicon Designs Inc; Kirkland, WA, USA, wwwisilicondesigns.com
Sital Technology; Kfar-Saba, lsrael, wwwsitaltech.com

SMART Modular Technologies; Newark, CA, USA,
Www.smartm.com

Sofradir EC Inc; Fairfield, NJ, USA, www.sofradir-ec.com
SOURIAU; York, PA, USA, www.souriau.com

Southwest Antennas; San Diego, CA, USA,
www.southwestantennas.com

Specialised Imaging Inc; Temecula, CA, USA,
www.specialised-imaging.com

Specialised Imaging Ltd; Tring, Herts, UK,
www.speialised-imaging.com

Specialty Coating Systems; Indianapolis, IN, USA,
Www.scscoatings.com

SPI Lasers UK Ltd; Hedge End, Southampton, UK, www.spilasers.com
SRCTec LLC; North Syracuse, NY, USA, www.srctecems.com

SSP Manufacturing Inc; Hackettstown, NJ, USA, www.sspseals.com
StacoSystems; lrvine, CA, USA, wwwstacosystems.com

Star Tech Instruments; New Fairfield, CT, USA,
wwwstartechinstruments.com

Stat-X Fire Suppression; Minnetonka, MN, USA, www.statx.com
Statek Corp; Orange, CA, USA, wwwistatek.com

STI Electronics Inc; Madison, AL, USA, wwwi.stielectronicsinc.com
StingRay Optics LLC Keene, NH, USA, www.stingrayoptics.com
Stratign; Dubai, United Arab Emirates, www.stratign.com
Sundance DSP; Reno, NV, USA, www.sundancedsp.com

Sunrez Corp; £l Cajon, CA, USA, www.sunrez.com

SV Microwave; West Palm Beach, FL, USA, www.svmicrowave.com

SwissOptic AG; Heerbrugg, Kanton St Gallen, Switzerland,
Www.swissoptic.com

SynQor Inc; 155 Swanson Rd, Boxborough, MA 017191316,
USA, TEL: 978-849-0600, power@syngor.com,
WWW.SYngor.com
Seealroges]
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.

SYSGO; Klein-Winternheim, Germany, www.sysgo.com

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

TeamEDA Inc; Manchester, NH, USA, www.teameda.com
Tech Products Inc; Staten Island, NY, USA, www.te(hgrodu(ts.(om
Tech-Etch Inc; Plymouth, MA, USA, www.tech-etch.com
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Technobox Inc; West Berlin, NJ, USA, www.technobox.com
Techsil Ltd; Bidford-on-Avon, UK, www.techsil.co.uk

Tef Cap Industries; West Chester, PA, USA, www.tefcap.com
Teledyne e2v; Milpitas, CA, USA, www.teledyne-e2v.com

Teledyne Storm Microwave; Woodridge, IL, USA,
www.teledynestorm.com

Thermo Scientific- CIDTEC; Liverpool, NY,
USA, www.thermofisher.com/cidtec

Thermoteknix Systems Ltd; Cambridge,
UK, www.thermoteknix.com

Thorlabs Inc; Newton, NJ, USA, www.thorlabs.com

Tianjin Anson International Co Ltd; Anyang, Henan, China,
www.pellet-making.com

Timbercon Inc; Tualatin, OR, USA, www.timbercon.com
TNCOptics & Technologies Pte Ltd; Singapore, www.tncoptics.com
TopacInc; Cohasset, MA, USA, www.topac.com

Traco Power North America; San Jose, CA, USA,
WWW.Iracopower.com

Transient Specialists; Burr Ridge, IL, USA,
www.transientspedialists.com

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

Triad RF Systems Ing; East Brunswick, NJ, USA, www.triadrf.com
Trion Technology; Clearwater, FL, USA, www.triontech.com
TTlInc; Ft Worth, TX, USA, wwwttiinc.com

TXO Systems Ltd; Chepstow, UK, www.txo-systems.com
Unified Infotech; New York, NY, USA, www.unifiedinfotech.net

United ElectronicIndustries Inc; Walpole, MA, USA,
www.ueidag.com

Unitron LP; Dallas, TX, USA, www.unitronlp.com

Unlimited Purchasing; Charlottesville, VA, USA,
www.unlimitedpurchasing.com

UsedCisco.com; New York, NY, USA, www.usedcisco.com

UTCAerospace Systems; Charlotte, NC, USA,
WWW.Utcaerospacesystems.com

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

Vadatech Inc; Henderson, NV, USA, www.adatech.com

Vector Informatik GmbH; Stuttgart, Germany,
www.avionics-networking.com

VectorNav Technologies; 10501 Markison Rd, Dallas, TX
75238, USA, TEL: 512-772-3615,
sales@vectornav,com, www.vectornav.com
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Specializes in manufacturing high-performance inertial
navigation systems using the latest inertial sensor and
GPS/GNSS technology. Since its founding in 2008, VectorNav
has been providing customers worldwide access to
high-quality, fully calibrated inertial sensors with advanced,
aerospace-grade digital filtering technology, expanding the
possibilities of today's inertial navigation technology.

Velmex Inc; Bloomfield, NY, USA, wwwvelmex.com

Venture Mfg Co; Dayton, OH, USA, wwwventuremfgco.com
VersaLogic Corp; Tualatin, OR, USA, www.ersalogic.com
Versatile Power; Campbell, CA, USA, wwwiversatilepower.com

VIAVI Solutions (formerly Cobham AvComm); Wichita, KS, USA,
ats.aeroflex.com

Vicor Corp; Andover, MA, USA, www.icorpower.com

Viking Equipment Finance; McKinney, TX, USA,
www.ikingeguipmentfinance.com/aerospace-defense

Viking Technology; 2950 Red Hill Ave, Costa Mesa, CA
92626, USA, TEL: 714-913-2200,
sales@vikingtechnology.com, www.vikingtechnology.com
Seeadpage7
Viking Technology is a global technology leader in the
field of DRAM memory & Flash storage solutions ranging
from high-performance computing SSDs to small form
factor flash DRAM modules optimized for industrial,
telecommunications, military/defense, and enterprise markets.

Vision Components GmbH; Ettlingen, Germany,
Www.vision-components.com

Visotek Inc; Livonia, MI, USA, wwwuvisotekinc.com

VistaVu Solutions Inc; Calgary, AB, Canada,
Wwwvistavusolutions.com

Vocal Technologies; Amherst, NY, USA, wwwivocal.com
VORAGO Technologies; Austin, TX, USA, www.oragotech.com

VPT Inc; 19909 120th Ave NE, Suite 102, Bothell, WA 98011,
USA, TEL: 425-353-3010, vptsales@vptpower.com,
WwWw.vptpower.com
Seeadpage 17
VPT, Incis a global leader in providing power conversion
solutions for use in avionics, military, space, and industrial
applications. VPT offers high-reliability DG-DC converters
(isolated and non-isolated), EMI filters, accessory
power products, and custom engineering services for
the rapid development of critical power systems.

Weschler Instruments; Cleveland, OH, USA, www.weschler.com
West Coast Tech Ltd; Fuzhou, Fujian, China, www.westcoast-tech.cn
Westhoro Photonics; Ottawa, ON, Canada, www.wphotonics.com
Whitmor/Wirenetics; Valencia, CA, USA, www.wireandcable.com
Wibase Industrial Solutions; Taipei City, Taiwan, www.wibase.com
Wilbrecht LEDCO Ing; StPaul, MN, USA, wwwawilbrechtledco.com

Wiselink; Singapore, wwwawiselink com.sg

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

Xilinx; San Jose, CA, USA, www.xilinx.com

XIMEA; Miinster, Germany, www.ximea.com

13 Technology; Lincoln, NE, USA, www.z3technology.com
ZARGES Inc; Charlotte, NC, USA, www.zargescases.com

Zebra Technologies Corp; Lincolnshire, IL, USA,
www.zebra.com/us/en

ZMicro Inc; San Diego, CA, USA, www.zmicro.com
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RUGGEDIZED CONNEGTIVITY SOLUTIONS
KEEP NETWORKS OPERATING -

ANYTIME. . .ANYWHERE.

SAME-DAY CUSTOM GLOBAL
SHIPPING CAPABILITIES ~ CONNECTIVITY
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0 5'e OPERATING IN A HARSH ENVIRONMENT? - £
_ﬁ;u_ '-‘"ﬂ Are you operating in a harsh environment where cabling r

and interconnectivity components must withstand
temperature extremes, moisture, corrosive materials,
shock and vibration? To address these challenges
L-com delivers connectivity solutions to keep your
networks operating — anytime...anywhere.

* Weatherproof and Waterproof

* Resilient to Temperature Extremes

* EMI and RFI Resistant

* Shock, Vibration, Corrosive Materials Protection

Our ruggedized connectivity solutions are in stock and
available for same-day shipping.

Learn more at: L C C) mm

www.L-com.com/ruggedized-solutions
+1 (800) 341-5266 an INFINIT® brand


http://www.L-com.com/ruggedized-solutions

The Big Thing in

R FSOC Is Here.

(And it’s only 2.5 inches wide!)

L -'-". } Fl? ‘.211'1‘" Tl.k 310

Small | Powerful | Deployable

Pentek’s Model 6001 FPGA board lets you quickly develop and deploy RFSoC
technology, while optimizing your system for SWaP.

Mounted on your custom carrier or Pentek’s proven 3U VPX carrier, the new
QuartzXM® comes pre-loaded with a full suite of IP modules, robust software,
and fully integrated hardware — all geared to shorten time to market and reduce
design risk.

And at only 4"x2.5", it can be deployed in extremely compact environments,
including aircraft pods, unmanned vehicles, mast-mounted radars and more.
* QuartzXM eXpress Module speeds migration to custom form factors

¢ Powerful Zynq® Ultrascale+™ RFSoC with built-in wideband A/Ds, D/As &
ARM processors

e Dual 100 GigE interfaces for extreme system connectivity .QUIIHTI NAVIGA

Dumigr Skte

* Robust Factory-Installed IP for waveform generation, real-time data
acquisition and more BN

* Board Resources include PCle Gen.3 x8 and 16 GB DDR4 SDRAM suatsgies tor DS |
. - . . . o imol's RF2 \ Unleash the Power of the RFSoC.
* Navigator® Design Suite BSP and FPGA design kit for seamless ¥, ‘ | Download the FREE White Paper!

integration with Xilinx Vivado®  wouaRTt wwwpentek com/go/marfsoc

All this plus FREE lifetime applications support! |
P‘“TG"‘ \
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http://www.pentek.com/go/marfsoc
mailto:info@pentek.com
http://www.pentek.com
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