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MARKET BACKGROUND
ANDDEMANDS

Global defense spending continues to rise, reaching USD 2.72 trillion in 2024, according to SIPRI
—representing a 9.4% year-over-year increase, the largest annual growth recorded in decades.
This sustained expansion reflects an accelerated push toward modernization across land forces,
particularly in vehicle electronics and mission-system integration.

As armored and tactical vehicles evolve from traditional mechanical designs into digital, network-
enabled platforms, the number of onboard electronic subsystems has increased significantly.
Communication equipment, navigation modules, sensor packages, and mission computers now
operate alongside each other within confined vehicle environments, raising the demand for reliable
computing and display hardware capable of functioning under rugged operational conditions.

In parallel, the electromagnetic landscape surrounding modern ground operations has become
increasingly congested. Multiple radios, radar systems, UAV links, and electronic-warfare assets
generate high EMI exposure near the vehicle. Onboard electronics must therefore maintain stable
functionality and signal integrity despite continuous electromagnetic stress.

These trends collectively drive the requirement for military-grade computing and display solutions
engineered specifically for harsh environments, high electronic density, and mission-critical
operational demands.
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CERTIFICATIONS & STANDARDS

To ensure reliable operation within the demanding conditions of military ground vehicles, electronic
systems must comply with established defense standards governing environmental durability and
electromagnetic performance. Two of the most critical benchmarks for mission-equipment
qualification are MIL-STD-461 and MIL-STD-810.

MIL-STD-461 defines the electromagnetic compatibility (EMC) and
electromagnetic interference (EMI) requirements for military equipment. It
specifies both emission limits and susceptibility thresholds to ensure that
systems can operate without interfering with other onboard electronics
while remaining resistant to external electromagnetic sources such as
radios, radar, and power-conversion devices. For vehicle-mounted
displays and mission computers, meeting MIL-STD-461 is essential to
guarantee stable communication pathways and predictable electronic
behavior within complex EMI environments.

MIL-STD-810 outlines a comprehensive set of environmental tests that
evaluate hardware performance under real-world operational stresses.
These include temperature extremes, humidity, sand and dust exposure,
shock, and vibration—conditions routinely encountered by military
vehicles during off-road mobility and field deployment. Compliance with 81 OG
MIL-STD-810 demonstrates that a system can maintain functionality and
reliability even when exposed to prolonged mechanical and climatic
stresses.

Together, these standards form the foundation for qualifying mission electronics used in modern
military vehicles. Systems that meet both environmental and electromagnetic requirements provide
higher assurance of operational stability, safety, and long-term durability under field conditions.
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CHALLENGES

Modern military vehicles operate under conditions that place significant demands on onboard
electronics. Harsh environments—such as continuous vibration, shock from off-road mobility, and
wide temperature variation—can affect the stability and lifespan of equipment

At the same time, the electromagnetic environment surrounding ground operations has become
increasingly complex. Radios, radar systems, UAV links, and electronic-warfare equipment
generate substantial EMI around the vehicle. Mission computers and displays must remain
resistant to interference and comply with stringent EMC requirements to ensure stab.

Visibility conditions also present operational challenges. Crews often transition between bright
daylight and low-light scenarios, requiring displays that maintain clarity and readability without
being affected by glare or sudden changes in ambient lighting.

These combined factors—environmental stress, electromagnetic congestion, and variable visibility
—define the operating constraints that modern vehicle-mounted electronics must withstand. Any
mission-critical system must therefore be engineered to deliver consistent and reliable
performance across these demanding conditions.
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SOLUTION

Winmate provides a unified hardware architecture designed to support the increasing electronic complexity
inside modern military vehicles. The solution combines rugged displays, mission computers, and console
systems that ensure stable performance under harsh operational and environmental conditions.

G-WIN Series — Rugged Vehicle Displays & Panel PCs

Fully rugged enclosures with sealed construction for durability in vibration, dust, and temperature extremes
*Military-grade connectors for secure signal and power integrity

*High-brightness displays suitable for mission visualization and operator interaction

*Designed for long-term reliability in vehicle-mounted applications

VMC Series — Vehicle-Mounted Mission Computers

*Engineered for stable operation under shock, vibration, and fluctuating vehicle power conditions
*Wide-range power input supporting integration into diverse vehicle electrical systems

*Flexible 1/0 configurations enabling connection to communication equipment, sensors, and vehicle
subsystems

*Supports real-time mission data processing within space-constrained environments

Console Rack Mount Series — Mission Control & Multi-Sensor Interfaces

sLarger display and processing configurations for command, monitoring, and multi-sensor viewing
*Designed for continuous operation in both vehicle-based and fixed command environments
*Supports operational management tasks requiring expanded visualization and system integration
*Built to maintain consistent performance during prolonged mission cycles

Military Vehicle
Electronic & Mission Systems

G-WIN Series VMC Series Console Rack Series
(Rugged Display (Mission Computer (Mission Control /
/ Panel PC) & Processing) Multi-Sensor Display)

Integrated Vehicle Solution

Computing e Display e Control Layer
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CASE STUDY — CUSTOM CANBUS
AND ETHERNET INTEGRATION FOR
MILITARY VEHICLE PLATFORM

A defense customer required a mission computer capable of interfacing with their existing vehicle
electronic architecture using both CANBus and Ethernet communication channels. The integration
needed to maintain signal integrity under vibration, temperature variation, and elevated EMI
conditions commonly present in military vehicle environments.

Winmate provided a customized VMC configuration
featuring designated CANBus and Ethernet routing
through MIL-DTL-38999 connectors and an optimized
internal architecture designed to enhance EMI
resilience. This approach ensured compatibility with
the customer's network hardware while maintaining
stable system performance during operation and field
testing.

The final solution was successfully integrated into the
vehicle platform, delivering reliable communication,
consistent data exchange, and sustained computing
performance within the constraints of the military
vehicle’s operational environment.
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About Us

With over 30 years of industry experience, Winmate is a global leader in rugged computing and
intelligent edge solutions. From rugged tablets and rugged laptops to panel PCs, industrial displays,
Edge Al systems, and robotic controllers, our products are built to support demanding environments
across industries. We specialize in providing tailored solutions and hardware customizations to meet the
unique needs of customers in sectors such as industrial automation, defense, logistics, automotive, and
more. Backed by in-house testing laboratories and a strong global distribution network, Winmate ensures

reliable performance, long-term support, and proven durability.

For more information about Winmate, please visit our website: www.winmate.com
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Winmate Inc.

No. 18, Zhongxing S. 5t.,
Sanchong Dist.,

New Taipei City 241017 , Taiwan
Tel +886-2-8511-0288

E-mail sales @ winmate.com.tw
Website www.winmate.com

Winmate USA Inc.

2640 Mathews Street,

Smyrna, GA 30080, USA

Tel +1 678-653-8800

E-mail NASales@winmate.com.tw
Website www. winmate-rugged.com

TTX Canada Inc.

150 Werlich Drive, Units 5&6
Cambridge, Ontario, N1T 1N6 Canada
Tel +1-519-621-1881

E-mail Sales@ttx.ca

Website www.ttx.ca

Winmate Switzerland
Primelco Visual Data AG
Neuhofstrasse 25

6340 Baar

Tel +41 41767 0170

E-mail product@primelco.ch
Website visualdata.primelco.ch
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Winmate Germany

TL Electronic
Bgm.-Gradl-Straflie 1

85232 Bergkirchen-Feldgeding
Tel +49 8131 33204-0

E-mail info@tl-electronic.de

Website www tl-electronic.de

ItRFErMESHERRBRAT
DAYAEAY 3

215100 ;178 #H M T EHIEF 695
—HEERE E3S 2062

Tel +86-512-6826-6696/6829-6696
E-mail sales@winmate.com.cn

Website www.winmate.com.cn

Winmate Japan

HPC Systems Inc.

LOOP-X 8F,3-9-15 Kaigan,
Minato-ku, Tokyo 108-0022, Japan
Tel +81-3-5446-5535

FAX +81-3-5446-5550

Website www.hpc.co.jp
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