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Parameter optimization design of LCC-S compensated MHz inductive WPT system
under wide load variation

ZHU Xuegui, QI Dongyang, ZHOU Yang, YU Wenchao

(State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing
University, Chongqing 400044, China)

Abstract: The class E power amplifier (PA) and class E rectifier are widely used in MHz inductive wireless power
transfer (WPT) system due to their soft-switching characteristics and simple topology. The traditional Class E* DC-
DC converter cannot maintain the soft-switching performance under wide load variation, which reduces the system
transfer efficiency. Accordingly, a mathematical model of the LCC-S compensation network considering the internal
resistance of the coil is established, and the influence of the shunt diodes capacitor on the input impedance of class
E full-wave rectifiers is analyzed under wide load conditions. The compensation capacitors and the diode parallel
capacitors are optimized respectively by the genetic algorithm under the condition of ensuring the power output
capability of the class E full-wave rectifier. In order to verify the effectiveness of the design method, an accurate
simulation model is built in ADS. The system transfer efficiency is above 84% with the maximum output power of
45 W in the 10~100 Q load range. A practical design method is provided for the MHz inductive wireless power

transfer system to maintain high transfer efficiency under wide load variation.

Key words: wireless power transfer (WPT); class E full-wave rectifier; wide load variation; compensation

capacitor optimization
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Tab. 1 Parameters setting of LCC-S compensation network
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