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Abstract: A low-loss, constant-frequency, zero-voltage-switching (ZVS) modulation strategy for bi-directional cascaded, buck-boost DC/
DC converters, used in a hybrid electrical vehicle (HEV), is presented and its benefits over state-of-the-art converters and soft-switching
solutions are discussed in a comparative evaluation. With the purposed modulation strategy, the switches are gated in a way that the
inductor current has a negative offset current at the beginning and the end of each pulse period. This allows the MOSFET switches to turn
on when the anti-parallel body diode is conducting. As the novel modulation strategy is a software-only solution, there are no additional
expenses for active or passive components compared to conventional modulation implementations. Experimental measurements performed
with a converter prototype verify the mode of operation and the ZV'S principle.
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