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Evaluation of Inverter Efficiency in Magnetic Resonance Wireless Power Transfer
Using Resonant Frequency-division Pulse Pattern Modulation

Daiki Komiya®*, Ryoga Yamakawa, Yutaka Shikauchi, Hiroshi Fujimoto, Osamu Shimizu (The University of Tokyo)

Abstract

This paper proposes a high-efficiency inverter modulation method for resonant system named resonance frequency-division pulse

pattern modulation and verified the method in magnetic resonance wireless power transfer. In this method, multiple cycle of the

resonant frequency are patterned as a single unit. By gradually approaching full-pulse control while partially performing pulse-width

control, it reduces the number of switching operations and improves its timing, thereby increasing efficiency. As a result, experiments

confirmed a maximum improvement of 11% in the DC-AC efficiency of the wireless power transfer.
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7% 1: Simulation Parameters

Parameter Symbol | Value
Tx-side resistance R, 0.112Q
Rx-side resistance R 0.0764 Q
Tx-side inductance L, 142 uH
Rx-side inductance L 50.5uH

Tx-side DC voltage Vibc 100V
Tx-side resonant frequency fr 84.7kHz
Rx-side resonant frequency fo 85.3kHz
Jo 85kHz
Coupling coefficient k 0.1

Operating frequency
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7% 2: Experiment Parameters

Parameter Symbol | Value

Tx-side resistance R, 0.166 Q
Rx-side equivalent resistance R 0.133Q
Tx-side inductance L 136.7 uH
Rx-side inductance L 54.9 uH
Tx-side capacitance Cy 25.4nF
Rx-side capacitance Cy 64.4nF
Tx-side DC voltage Vibc 100V

Operating frequency fo 85.6kHz
Coupling coefficient k 0.095
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