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Development of the Ka-band 20watt SSPA (Solid State Power
Amplifier) Using a Spatial Combiner
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Abstract In this paper, we have studied how to improve the amplifiers efficiency by minimizing the combining loss
when several unit power amplifiers are combined to obtain high output power. Specifically, we have developed Ka-band
Spatial Combining Amplifier. The fabricated Spatial Combining Amplifier is a Ka-band 20W class SSPA, which uses
a 5W class unit amplifier module 8EA designed using a GaN bare die. We also combined The unit amplifier module
using 8-way spatial divider and combiner with a hybrid radial structure. The output combining loss of the fabricated
spatial coupler is about 0.334dB, which is about 92.6% efficiency. In this paper, we developed a Spatial Combining
Amplifier with a maximum saturation output of 10W and a power addition efficiency of over 15%. As a result, we
achieved the maximum saturation output of 30W and the power addition efficiency of 19%.
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Table 2. 8—way radial combiner simulation reviews
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