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Abstract:

This paper presents an electric vehicle (EV) battery charger based on a resonant
converter featuring extensive soft-switching capability, a reduced number of
switching elements, and load-independent output voltage and current regulation. In
the proposed converter, constant-current (CC) and constant-voltage (CV) charging of
the EV battery is achieved through reconfiguration of the resonant network from
LCC to LC at the resonance frequency. By leveraging the inherent characteristics of
the resonant network, the proposed charger provides CC and CV charging profiles
without requiring a closed-loop control system, under fixed switching frequency and
fixed duty cycle conditions. In this structure, the transition from CC to CV charging
mode is performed using a single auxiliary switch, without the need to change the
switching frequency. The extensive soft-switching feature enhances the efficiency of
the proposed charger under output current and voltage variations. To evaluate
performance, the proposed charger was designed for a rated power of 1 kW with an
output voltage range of 250450 V, simulated in the PSIM software, and an
experimental prototype was also built and tested. Both simulation and experimental
results confirm the correctness of the theoretical analysis and the satisfactory
performance of the proposed charger.
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