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400W GaN Solid-State Power Amplifier for
X-Band Marine Radar Systems
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Abstract

JRC has developed a solid-state power amplifier (SSPA) for X-band marine radar systems employing new gallium nitride
high electron mobility transistors (GaN HEMTS) of over 120W. The developed SSPA achieved the peak output power
exceeding 400W, in combination of four GaN HEMTSs, under pulse operation at 9.4GHz. The SSPA is small with the
dimensions of 187 (W)x140(H)=x48(D) mm, which enables reduction of the size of marine radar units. This result is part of
R&D for improving the frequency utilization efficiency, which is a contract research from the Ministry of Internal Affairs

and Communications.
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Fig.3 Dependency of braking down on drain voltage
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Fig.4 10 characteristics of GaN HEMT
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Fig.7 Block diagram of SSPA
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Fig.8 Cross section structure of gold coatings
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Table 1 Skin depths for some metals
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Fig.9 Insertion loss of microstrip line with gold coatings
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Fig.10 X-band 400W SSPA under pulse operation
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10 characteristics of SSPA under pulse operation
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Table 2 Performance of SSPA under pulse operation
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