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Parameter design and soft-switching frequency characteristics of
capacitive power transfer systems with a LCL resonant circuit

DIAO Qinging . ZHU Lingyun
(School of Computer Science and Engineering, Chongqing University of Technology , Chongging 400054, P.R.China)

Abstract: To simplify the complex parameter design process and reduce the switching loss of CPT
(capacitive power transfer) system with a LCL resonant circuit, we proposed a simple parameter design
method based on impedance transformation principle and presented a calculation method for the soft-
switching frequency. With the stroboscopic method and the fixed-point theory, the precise ZCS (zero
current switching) soft-switching frequencies can be calculated. The effect of the coupling capacitance and
the load resistance on the soft-switching frequency was analyzed, and then the capacitance and the load
range allowing the soft-switching were given. A simulation model and an experimental prototype were built
to verify the accuracy of the parameter design and the soft-switching frequency. It shows the whole
efficiency of the system is about 87 %.
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Fig.1 Block diagram of a typical CPT system
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3 ZCS MZERFFIES
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Table 1 The key system parameters
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Fig.5 Curves of ZCS periods and output against coupling capacitor and loads
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Fig.6 Simulation waveforms
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Fig.7 block diagram of experimental prototype
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