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1 kW-Class GaN Solid-State Power Amplifier for 5 GHz-Band Weather Radar Systems
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Toshiba has developed a compact and lightweight 1 kW-class solid-state power amplifier (SSPA) for 5 GHz-band weather radar systems utilizing
a low-loss miniature 8-way combiner with 160 W-class gallium nitride high electron mobility transistors (GaN HEMTs) developed for the C-band (4-8 GHz)

frequency range used in earth stations for microwave satellite communication (SATCOM), radar systems, and other applications.
The newly developed SSPA is about half the overall size and weight of conventional power amplifiers using gallium arsenide field-effect transistors
(GaAs FETs), and allows the occupied frequency bandwidth to be narrower due to its excellent spurious signal suppression performance, resulting in

efficient use of frequency resources.
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Example of 5 GHz-band weather radar system using GaAs FETs
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Internal structure of SSPA
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Block diagram of SSPA
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5 GHz-band 160 W-class GaN power HEMT
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Output power and efficiency of 5 GHz-band 160 W-class GaN power HEMT
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Structure of 8-way combiner
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Insertion loss of 8-way combiner
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Structure of SSPA
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Comparison of SSPAs using GaN HEMTs and GaAs FETs
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Output power of SSPA

JVVABR 1200 us
ol F1—7 1 10%
AREE :425C

A% 1E S (dB)
5
T

;’Ei&iﬁlﬂ) T RIS

-60 £

80 | | | | | | | I
48 49 50 51 52 53 54 55 56 57 58

[EiRk%8 (GHz)

K 11. SSPABADANY NILKER — BAEFAEKELT, 1)
ARZ N TADENY B SN, HERD GaAs SSPA L FIBRICE PO
AT T AR E )T LT Wb,

Output spectrum of SSPA
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