Integrated Magnetics for Active-Clamped
Forward Converters
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ABSTRACT

The objective of this thesis is to develop the integrated magnetics
method design for the active-clamped forward converter. In general,
additional inductances in the output stage of converters are needed for
output current smoothing. This leads to the requirement of extra
components placement in circuit layout. To release the use of the output
inductancesin converters, the integration design of the magnetic
inductance into transformer is proposed. The design of the integrated
magnetic inductance is based on the magnetic flux distribution in an
E-type ferromagnetic core of transformers. By adding a set of windingsin
transformer, the additional output inductance is integrated and established.
Moreover, the zero-voltage switching techniques are applied to the
developed active-clamped forward converter to reduce the switching
power lossin conversion.

A state-space averaging technique is used to drive the state equation
of the converter. The Bode diagram of the open-loop and closed-loop

system is given to analyze the system stability. The dynamic performance

of the proposed converter is ssimulated by IsSpice. In this simulation, the

specifications of the converter are given as follows: include: 160 V for
input voltage, 12 V for output voltage, and the capability of the maximum
power 100 W. Findly, the simulated illustrations are provided to validate

the proposed converter design.

Keyword: Active-clamped forward converter, Integrated magnetics
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