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High Efficiency Resonant Flyback Converter
using a Single—-Chip Microcontroller
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Abstract

This paper presents a high efficiency resonant flyback converter using a single—chip microcontroller. The proposed
converter primary performs the resonant switching by applying the asymmetrical pulse-width modulation (APWM) to
the half-bridge power topology. And the converter secondary uses the diode flyback rectifier as its power topology and
operates with the zero current switching (ZCS). Thus the proposed converter achieves high efficiency. The total structure
of proposed converter is very simple because it uses a single—chip microcontroller and bootstrap circuit for its control and
drive, respectively. First, this paper describes the converter operation according to each operation mode and shows its
steady-state analysis. And the software control algorithm and drive circuits operating the proposed converter are
explained. Then, the operation characteristics of proposed converter are shown through the experimental results of an
implemented prototype based on each explanation.
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Fig. 2. Theoretical operational waveforms of the proposed
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Fig. 3. Equivalent circuit of mode 1 (t,~t,) of the proposed
power converter.
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Table 1. The specifications and main circuit parameters of
the prototype converter.
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Fig. 12. Experimental waveforms of the key parts of the
proposed power converter.
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