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Design of Two-Stage X-Band Power Amplifier Using GaN-HEMT
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Abstract

This paper presents an X-band two-stage power amplifier using GaN-HEMT. Two-stage structure was adopted to take its high gain
and simple inter-stage matching network. Based on a 3D EM simulation, the bond-wire inductance and the parasitic capacitance were
predicted. By reducing bond-wire inductance, Q of the matching network is decreased and the bandwidth is improved. The implemented
two-stage PA shows a power gain of more than 16 dB, saturated output power of more than 42.5 dBm, and a efficiency of more than
35 % in frequency range of 8.1~8.5 GHz with an operating voltage of 40 V.
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Fig. 1. Overall schematic diagram of the proposed X-band two-stage power amplifier.
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Table 1. Source- and load-pull impedances and simulation

results.
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Fig. 2. Equivalent circuit model for transistor packaging.
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Fig. 3. Package optimization of the drive stage.
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Fig. 4. Package optimization of the main stage.
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Fig. 5. Q variation of the input matching network for the
optimization of the bond-wire inductances.
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Fig. 6. Implemented X-band two-stage power amplifier.

Table 2. Performance comparison to the previously published power amplifiers.

Ref Freq. Device Voo Gain Pour DE PAE Remark
(GHz) technology V) (dB) (W) (%) (%)
[9] 95~100 | GaN-HEMT 50 120 25 41.0 350 MMIC
[10] 9.0~100 | GaN-HEMT 28 8.7 40 NA 357 Thin-film
[11] 95~105 | GaN-HEMT 40 103 69 NA 35.0 h;::gig
This work | 8.1~85 | GaN-HEMT 40 209 25 451 36.9 2-stage hybrid

DE: drain efficiency, PAE: power-added efficiency.
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Fig. 7. Measured performances of the two-stage PA.
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