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VIII. CONCLUSION

This paper first presents a hybrid-switching step-down dc–
dc converter, and then, by introducing transformer isolation, a
novel high-efficiency hybrid-switching full-bridge dc–dc con-
verter is presented for electric vehicle chargers. The distinctive

characteristics of the proposed HSPSFB dc–dc converter are
summarized as follows:

1) ZVS turn-on of the leading-leg switches can be achieved
over a wide load range.

2) As a result of resonant capacitor voltage resetting the pri-
mary side current to zero at the beginning of the free-
wheeling intervals, the lagging-leg switches achieve ZCS
turn-off and primary circulating current losses are avoided.

3) Energy is transferred to the output with a combined res-
onant power conversion mode and PWM power conver-
sion mode during the powering stages; in the freewheel-
ing stages, the capacitive energy and inductive energy are
transferred to the output simultaneously with only one
diode voltage drop in the current path. Hence, more effec-
tive and efficient energy transfer can be achieved.
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