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Abstract : This paper proposed a new switching method of PFC for non-isolated OBC. Non-isolated OBC can reduce volume
compared to isolated OBC as the high frequency transformer on DC/DC converter is removed. However, common-mode
electromagnetic problems could arise. Usually, the Y-capacitor voltage fluctuation of high voltage battery and the CM
leakage current at AC input can become major problems. Thus, a new switching method was used in the research to address
these problems. The unipolar PWM method-based 0.5 fixed duty ratio control for a switch leg was proposed to solve such
problems. The effectiveness of the proposed switching method was verified by the result of the 220 Vac 50 Hz input / 700
VDC 3.3 kW output prototype circuit experiment.
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Fig. 1 Major problems of non-isolated OBC
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Fig. 2 Key waveforms of sinusoidal unipolar inverter PFC
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Fig. 4 Key waveforms of proposed switching method
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Fig. 5 Circuit diagram for CM voltage analysis
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Table 1 Key parameter of CM equivalent circuit
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Fig. 12 Frequency domain FFT result of CM leakage current
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Fig. 16 Experimental waveforms under proposed switching
method
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