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Abstract

Variations in mutual inductance (M) in wireless power transfer (WPT) systems cause
Class-E inverters to deviate from zero-voltage switching (ZVS) conditions, directly
affecting system performance. This study aims to design a WPT system using a Class-E
inverter that maintains ZVS across a range of mutual inductance values. A PWM-controlled
variable capacitor (CPWM) is employed to compensate for changes in M and restore the
system to resonance. The circuit is analyzed by combining the equivalent model of the Class-
E inverter with that of the WPT system. The relationship between the magnetic coupling
coefficient and the input impedance phase angle is examined to determine the ZVS operating
range. Design equations are also derived for parameter selection. Computer simulations
were conducted to validate the analytical results. The findings confirm that the inverter can
maintain ZVS when the magnetic coupling coefficient (k) is within the range 0< k < Kesign.
To compensate for variations in mutual inductance, a PWM-controlled capacitor on the
transmitter side is used, enabling the system to return to its resonant condition effectively.

Keywords: Wireless power transfer; Class E inverter; Zero voltage switching; Mutual
inductance; PWM-controlled variable capacitors
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