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Three Port Converters Employing PWM and PFM Controls

Abstract

Multiple power supply systems, such as renewable energy systems, need multiple converters in
proportion to the number of power sources, hence resulting in increased system complexity and cost.
Three port converters that can integrate two converters into a single unit have been proposed to
overcome such problems. Most conventional three port converters, however, require a multi-winding
transformer as well as numerous switches, increasing the circuit complexity and control difficulty.

In this research, novel three port converters containing no multi-winding transformer are proposed
to achieve simplified system, circuit, and control. Based on the circuit-derivation concept, numerous
topologies can be generated. Furthermore, they can control rechargeable battery voltage and load
voltage independently by PWM and PFM controls, respectively.

Based on the detailed analysis and comparison for three derived topologies, two of them were
selected for the experimental verification tests. The experimental results of the voltage conversion
characteristics demonstrated the proposed converter can control battery and load voltages

independently by PWM and PFM controls, respectively.
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