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Abstract

This paper proposes an electromagnetic (EM)-based multiregion mosaic structure optimization framework for designing output
matching networks (OMNs) in harmonic-controlled power amplifiers such as Class-F. Starting from an OMN designed using traditional
methods, a 49-bit multiregion mosaic pattern was defined near the E-field and H-field concentration regions through electromagnetic
field distribution analysis to improve the impedance targets at 3, 6, and 9 GHz. A random forest model was trained using CST 3D
EM simulation data from approximately 2000 patterns, and the optimal pattern was derived by evaluating approximately 2 million
candidate patterns. Optimization ensured that the impedance response clustered near the target across each harmonic band (£0.2 GHz),
pursuing broadband characteristics. Simulation results confirmed a performance improvement of approximately 2 % compared to the
existing design. The drain efficiency improvement was verified across the 2.829~3.084 GHz range using AWR simulations.
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Fig. 1. Optimization target class-F OMN.
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