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Abstract

Multiport converters (MPCs) that can reduce the converter count have been proposed for the systems
comprising multiple power sources. However, most conventional MPCs require a multi-winding
transformer that triggers the upsizing of a circuit.

Switched capacitor (SC)-based MPCs that can achieve the miniaturized circuit are proposed in this study.
Various SC-MPCs can be derived from the SCCs’ basic configuration, the number of stages, and control
methods. Four types of the basic SCCs were quantitatively compared, and the ladder-type SCC was selected
according to the comparison.

The ladder-type SC-MPC integrating a PWM synchronous boost converter and a series resonant converter
was analyzed as a representative topology. The SC-MPC was controlled by PWM plus pulse frequency
modulation control. If two control schemes are used simultaneously, consideration about the cross
regulation is required. Therefore, an experiment was carried out to confirm the cross regulation. In

conclusion, the influence of the cross regulation on the circuit operation was found to be insignificant.
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