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GaN HEMT Power Amplifier for S-Band 2nd Harmonic-Based Target Detection Radar
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Abstract

This paper presents an S-band power amplifier (PA) operating in the 2.9~3.2 GHz range for 2nd harmonic-based target detection
radar. The input and output matching networks utilize transmission lines and A/4 open stubs at 2nd harmonic frequencies to effectively
match the load impedance to the optimal power matching contours at fundamental frequencies while achieving high 2nd harmonic sup-
pression characteristics. This design achieves these goals without simultaneously introducing additional insertion losses at the input and
output. Single measurements of the fabricated PA demonstrate a maximum saturated power exceeding 40 dBm, power gain ranging
from 11.6 to 13.3 dB, and 2nd harmonic suppression level of 58.6 dBc or better across the 2.9~3.2 GHz range. When employed as
a driver amplifier in the transmitter system, the PA exhibits a 2nd harmonic suppression level of 60 dBc or better within the 3.0~3.2
GHz range, affirming its suitability for 2" harmonic-based target detection radar applications.
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Fig. 2. Simulated load pull impedance of the proposed PA.
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Fig .4. Simulated S-parameter of the proposed PA.
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Fig. 5. Photograph of the implemented PA.
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driver amplifier.
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