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Modulation Method for Flying Capacitor-Type Multiport Converter with Capacitive Power Transfer
Taketo Ikeuchi, Hiroki Watanabe, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes a novel multiport converter with capacitive power transfer and numerically verifies its operation. This

circuit achieved eliminates the isolation transformer due to the capacitive power transfer. However, to output low voltage

relative to the input voltage, the LLC converter is intentionally operated off the resonant frequency. Therefore, the output

voltage fluctuates depending on the load. For this purpose, the authors proposed a method to regulate the output voltage

constant by controlling the voltage of the flying capacitor according to the output power. Furthermore, the validity of the

principle is verified by simulation. The results indicate that the proposed circuit achieves the desired operation.
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Fig. 1. Multiport converter with capacitive power transfer.
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Table 1. Operation mode of the flying capacitor convertor.
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Fig. 2. Model waveforms of proposed circuit.
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Fig. 3. Operation modes of proposed circuit.
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Fig. 4. Main circuit of the LLC converter with
capacitive power transfer.
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Fig. 5. Dependence of output voltage v, on operation
frequency f, and load resistor R.
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Fig. 6. Control block diagram of the proposed circuit.
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Fig. 7. Simulations results on each output power Py,
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