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Abstract

IIn this paper, we describe a C-band high power amplifier(HPA) Monolithic Microwave Integrated CircuittMMIC) design and
measurement results for satellite transmitters. For a high output power of 20 W, a 0.25 zm GaN process was used and the HPA MMIC
with a 2-stage cascade configuration was operated in Class AB mode for high efficiency. The fabricated MMIC has 29 dB gain, 43.3
dBm output power, and 48 % power added efficiency(PAE) with an MMIC size of 3.0 mmx1.8 mm over a frequency range from
50 GHz to 7.2 GHz and exhibits an output power density of 3.96 W/mm®.
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Table 1. Main performances of NP25-00 process.

Parameter Performance
Breakdown voltage >90 VvV
Cutoff frequency 24.5 GHz
Max. oscillation frequency 79 GHz

Output power density 4.5 W/mm
Threshold voltage(Vto) —29V
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Fig. 1. K factor of 2 parallel 8F150 HEMT.
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Fig. 3. Layout of 2 parallel 8F150 HEMT(16F150).
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Fig. 5. 2-stage cascade structure of C-band GaN high power
amplifier.
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Fig. 6. Output power and PAE simulation results of C-band
GaN high power amplifier MMIC.
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Fig. 7. Photograph of the fabricated C-band GaN high power
amplifier MMIC.
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Fig. 8. Photograph of the assembled C-band GaN high power
amplifier test jig.
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Fig. 9. Small signal test and simulation results of C-band
GaN high power amplifier.
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Table 2. Performance comparison of C-band GaN high power
amplifier MMIC.
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