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Design Criterion for Interleaving and Magnetically Integrated
Bidirectional DC/DC Converter under Boost Mode
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ABSTRACT: It is hard to design a large power energy storage inductor in bidirectional DC/DC converters.
In order overcome this difficulty, current literature studied the interleaving and
magnetically integrated bidirectional DC/DC converter and its design criterion for coupled
inductor. However, the existing literature only gives the design criterion of Buck mode,
did not give the design criterion under Boost mode. This paper carried out research on this
issue, gives out the coupled inductor design criteria under Boost mode, and proves the Buck
mode and Boost mode have the same design criteria. Thereby perfect the interleaved magnetic
integrated bidirectional DC/DC converter coupled inductor design criteria in all modes. At
last, theory was verified by experimental results.
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Fig.1 Topology and Boost working mode of 3—Phase Interleaving

Bidirectional DC/DC converter with coupled inductor
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Fig.2 Equivalent inductances and steady state current of 3—Phase
Interleaving Bidirectional DC/DC converter with coupled Inductors
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Fig.4 Current ripples' ratio of coupled & non—coupled situations
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bidirectional DC/DC converter with & without coupled inductor
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