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This dissertation discusses a new control method for a direct ac—to—ac converter, which converts the
single—phase line—frequency ac input to the single—phase high—-frequency ac output directly. This direct
converter consists of two half-bridges and a series—resonant circuit. Each half bridge has a small filter
capacitor on its dc side, and the two bridges are connected in anti-series. From this circuit topology

the converter does not require a diode-bridge rectifier, a power factor correction circuit, and a bulky
electrolytic capacitor. However, the detail operation principle of the converter has not presented yet

Moreover, conventional two different control methods for the converter provide power pulsation to the
load like another direct ac—to—ac converter. This dissertation proposes application of a new phase—shift
control method for the converter to control the filter capacitor voltages based on the switching sequence
analysis. This control method can regulate the filter capacitor voltages, and thus, makes it possible
to avoid an overvoltage problem and to achieve zero-voltage switching and synchronous rectification in
all MOSFETs. An experimental induction heating system based on the converter topology and the phase—shift
control method exhibits an improved conversion efficiency as high as 97. 7%. Moreover, this dissertation
proposes a power decoupling control method based on the developed phase—shift control method. In this
method, the filter capacitor voltages are adjusted as a specific waveform to absorb the power pulsation
into the filter capacitors. Therefore, the filter capacitors act as energy storage elements. Consequently,
the proposed control method realizes a unity power factor in the input current and a constant power in
the load side at the same time without any additional switching device or energy storage element. The
proposed control method is verified by an experimental isolated single—phase ac—to—dc converter. In the
same way, characteristics of the power factor in the input current is also examined to expand the
controllable range of the output voltage under the light load condition. Finally, this dissertation
evaluates and compares the required stored energy in the filter capacitors with other methods to demonstrate
the effectiveness of the proposed power decoupling control method. As a result, it is expected that the
proposed power decoupling control method enables the size reduction as well as the high power conversion
efficiency in an isolated single—phase ac-to—dc converter applied to battery chargers.
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