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Fig.1 Voltage response of resonant capacitor and
self-amplitude-limitation circuits to

sinusoidal current excitation
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Fig.2 Changing regular of parameters of

nonlinear RC equivalent model
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based on self-amplitude-limitation circuit
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Modeling of self-amplitude-limitation circuit and its application in
wireless power transfer
LIU Shuo,SU Jianhui,ZHANG Jian,LAI Jidong,DU Yan
(School of Electrical Engineering and Automation,Hefei University of Technology,Hefei 230009, China)

Abstract: In some application areas of wireless power transfer (WPT) technology, there are strict require-
ments on the reliability of power supply and the volume of energy receiver. The self-amplitude-limitation
circuits for LLC resonant converter are reviewed,and based on the fundamental harmonic analysis,a nonli-
near capacitor-nonlinear resistor equivalent model common to these self-amplitude-limitation circuits is pro-
posed. An intrinsically safe WPT converter topology is constructed based on the self-amplitude-limitation
circuit, which is beneficial to reduce the volume of the receiver. The numerical calculation results based on
the proposed model show that this topology is intrinsically safe,and the variation law of voltage gain after the
self-amplitude-limitation circuit operates is estimated. Simulation and experiment also verify that the topology
is intrinsically safe, and the misalignment tolerance of the WPT device is improved, performance indexes
such as the voltage gain of the converter can be estimated by the proposed model.
Key words: wireless power transfer; self-amplitude-limitation; LLC resonant converter; fundamental harmonic

analysis ;nonlinear
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