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S-Band GaN HEMT Power Amplifier Based
on the Harmonic Control Matching Network
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Abstract

This paper presents a high-efficiency power amplifier based on a harmonic control matching network. We proposed a harmonic con-
trol matching network based on a Chebyshev filter that can match the load to the optimum power matching impedance at fundamental
and harmonic frequencies as well as block harmonic signals. The power amplifier applied to the proposed harmonic control matching
network has high efficiency and excellent harmonic suppression performance without an additional low-pass filter. The fabrication and
measurements were conducted to verify the proposed circuit. The implemented power amplifier achieved 61.3~76.3% drain efficiency
in the frequency band of 2.8~3.2 GHz, and it was shown that a second harmonic suppression of under —46 dBc was achieved.
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Lg=8.3, Lg=8.2, L15=9.9, L1,=8.8, L1,=4.2, L13=8.8, L5=16.2
(unit: mm) i
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Fig. 1. Circuit schematic of proposed power amplifier.
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Fig. 2. Impedance contours of the proposed output mat-
ching network at fundamental frequencies.
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Fig. 3. Impedance loci of the proposed output matching
network at 2nd harmonic frequencies.
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Fig. 4. Photograph of the implemented power amplifier.
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Fig. 5. Simulated and measured PA S-parameters.
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Table 1. Comparison with the previously reported works.

[2] (4] This work

Frequency [GHz] 1.9~3.1 2~29 2.8~32
Py [dBm] 39~40.5 37~39 | 37~374
Gain [dB] 9.3~10.7 12~14 | 74~10.2

DEnax [%] 48~56.6 | 69~78.5 | 61.3~76
2 harmonic level [dBc] | N/A —49~-65 | -46~-58
Size [mm’] 67x45 82x50 | 71.1x42.7
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