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High power high efficiency solid state power amplifier used in space

YANG Fei, YIN Kang“ ,ZHAO Hengfei, ZHAO Ying, LIU Jiangtao, YANG Shuli

China Academy of Space Technology(Xi'an),Xi'an 710100, China

Abstract: In response to the demands for microwave high power amplifier in satellite systems,an L.-band 200 W high-
efficiency solid-state amplifier (SSPA) was developed and its design methods and key technologies were discussed. a
highly integrated and miniaturized radio frequency unit(RFU) was realized with SSPA by using LTCC(low temperature
co-fired ceramic) substrate. Based on the third-generation semiconductor devices, the power and efficiency of the RFU
were improved by applying waveform shaping and linear compensation techniques. A high efficiency and high power
secondary power supply was developed by using phase-shift-full-bridge(PSFB) topology. From 1. 45 GHz to 1. 55 GHz,
the SSPA delivers more than 200 W of output power with an associated 3rd order intermodulation product(IM3) and
power added efficiency(PAE) better than 18 dBe and 60 % respectively. The gain can be adjusted within 30 dB, whereas
the phase can be adjusted within 360° range with a minimal step of 5. 6°. The experimental results show that the SSPA
is the most advanced with the highest power and efficiency in China.
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Table 1 Other characteristic measurement results

Item Results Item Results
AM/PM  <1.2(°)/dB VSWR <1.25
Phase shift <C17(°)/dB | Harmonic >23dBc
Phase step  360/5.6 ° Spur =70 dBc
Gain step 30/1dB 1IM3 >18 dBc
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Table 2 Performance comparisons with
previous space-qualified SSPAs

Frequency/ PAE/ P../ Gain/IM3/

Ref Status
GHz % dBm dB dBc
[7] HPA 1.55~1.60 71.0 54.8 18.0 —

[13]  SSPA 1.55~1.60 44.0 55.0 65.0 —
[14] RF Unit1.10~1.60 60.0 56.0 53.0 —
[15]  SSPA 1.15~1.25 50.0 47.0 47.0 20
[16] SSPA L band 52.0 47.2 50.0 20

[17] SSPA 5 51.37 74.
SSPA 1.45~1.55 60.0 53.0 57.
REF Unit 1. 45~1.55 64.0 53.0 57.
HPA 1.45~1.55 71.0 50.7 13.
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