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ABSTRACT

Analysis and Design of Zero Voltage Switching of an Active Clamp Forward

Converter using Current Doubler Rectifier

Duho Kim

Electrical and Computer Engineering Department

The Graduate School

Seoul National University
As demands for digital devices increase, high efficiency of power supply is
indispensable. This digital devices are operating under light load condition for most
operating time. Thus, the power supply feeding the energy to the devices should
have high light load efficiency. The light load efficiency can decrease significantly
by the switching loss. Operation principle of ac active clamp forward converter
using current doubler rectifier (ACFC using CDR) is analyzed, and design guideline

is also given.

The conventional active clamp forward converter (ACFC) can achieve zero
voltage switching (ZVS) by small magnetizing inductance which results in
conduction loss of the primary side. However ACFC using CDR achieves ZVS by
means of the current flowing through the output inductor. Thus, the light load
efficiency can be increased. To explain ZVS process and current imbalance between
output inductors, ZV'S conditions and steady state equation are analyzed.

To verify the analysis, ACFC and asymmetric half bridge converter (AHB) are
adapted for efficiency comparison. Simulation and experimental results verify the
analysis of the ACFC using CDR. Through the comparison, efficiency improvement

by ACFC using CDR is validated.
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