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Dynamic Analysis and Control Design of Current-Mode Controlled
Active-Clamp Forward-Flyback Converter

Wonseok Lim, Yonghan Kang, Byungcho Choi
Kyungpook National University

ABSTRACT

This paper presents dynamic analyses and
control design of the current-mode controlled
active-clamp forward-flyback converter. The
circuit averaging technique is used to extract the
small-signal circuit model for the power stage.
From the small-signal circuit mode] of the
power stage, the opén—loop transfer functions are
derived and used for the compensation design.
The analysis results are verified using an
experimental converter that delivers a 3.3V/10A
output from a 40~60V input source.
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Fig. 1 Active-clamp forward-flyback converter
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Fig. 2 Averaged model of forward-flyback converter
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Fig. 3 Small-signal model for current-~mode
controlled forward-flybacK converter
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Table 1 Averaged values of dependent sources shown in
Fig. 2
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Fig. 4 Control-to-output transfer function
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Fig. 5 Control-to-switch current transfer function
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Fig. 6 Control-to-output transfer function with
current-loop closed
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