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An Adaptive Zero-voltage Switching Circuit for Active Clamped
Forward Converter

WANG Zhuangzhuang, LUO Ping, LI Chengxin, FENG Jiekai, QI Yening
(State Key Lab. Of Elec. Thin Films and Integr. Dev. , Univ. of Electronic Science and Technology of China, Chengdu 610054,
P. R. China)

Abstract: Zero-voltage switching (ZVS) can improve the efficiency of the forward converter. However, it is
difficult to achieve due to the nonlinear parasitic capacitance of the power transistors and the constantly varying load
current. In this study, we proposed a novel circuit design scheme based on the critical conduction model (CRM). We
used a negative high-voltage zero-over-sampling circuit to sample the forward voltage drop of the power tube diode
cycle-by-cycle. A self-modifying circuit integrated in the chip automatically adjusts the dead/overlap time to realize the
ZV'S of the active clamped forward converter. The circuit simulation results based on the 0. 18 pm BCD process design
indicate that, within the load current range of 1 - 30 A in the active clamped forward converter, the power transistor
adapts to the load current and achieves ZVS. The proposed design is compatible with DC-DC converters in other
topologies.
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