
Advances in military electronics have long revolved around the needs of radar 
systems, whether on the ground, in the air, or at sea. Performance has been a 
prime requirement for those systems, with reliability a close second, and cost 

only rarely a concern. Because radar systems operate at such high (pulsed) power levels 
and frequencies, they have long fueled a healthy market for vacuum electron devices. 

Nonetheless, military electronic systems do change over time. The trends of 
“smaller, lighter, lower power” that have come to guide commercial RF/microwave 
electronic designs are sure to become more apparent in military electronic systems 
over the next several years. 

Continuing advances in gallium-nitride (GaN) high-frequency semiconductor 
technology will certainly affect how military radar systems are designed and imple-
mented. Since GaN power devices can provide practical competition to vacuum 
tubes in terms of power levels at higher frequencies, these devices will allow the 
development of smaller and lighter radar systems with less power consumed. As 
millimeter-wave radar systems are beginning to invade more and more commercial 
automobiles, portable radar systems will begin to be found in more soldiers’ back-
packs, available as mobile radar solutions. Similar radar designs will also support 
military electronic systems in vehicles for portability and mobility on the battlefield. 

Such applications will readily consume semiconductor technologies such as GaN 
and existing gallium arsenide (GaAs) amplifiers in the years to come. They will also 
make use of some older semiconductor technologies, such as silicon CMOS, which 
continue to advance and improve when used in higher-frequency applications. 

Military electronics planners are pointing to such applications as wearable sen-
sor clothing, communications devices built into clothing and helmets, along with 
the growing use of robotic systems (such as smaller UAVs) to perform surveillance 
and communications in future military applications. In many ways, the future 
requirements of military electronic systems will mirror the requirements of many 
commercial RF/microwave systems, including a growing need for controlling costs. 
The availability of smaller, lighter, lower-power RF/microwave electronic solutions 
at frequencies through the millimeter-wave region will enable the development of 
military electronic systems and solutions serving the individual soldier. 
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