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Analysis of the inductor current ripple in interleaved bi-directional DC-DC power converters
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Abstract: In order to enlarge the capability,the parallelism of DC-DC converters is a commonly used architecture, its inductor
currents are critical to the volume and weight of the converters. Two operation conditions includes the Continuous Current Mode
(CCM) and Discontinuous Current Mode(DCM).This paper uses the time domain method and frequency domain method to make
detailed comparative analysis of the current ripple and its harmonic amplitude of the individual module for Buck,Boost converters
and m(m=3, as an example) parallelly interleaved modules.The quantitative relationships between the ratio of the current ripple,
harmonic amplitude and D are presented. The quantitative formulas show that the significant advantages of multiple structure in
reducing inductor current ripple and its harmonic contents if the phase shift among the modules is 2 /m.These quantitative
formulas are useful for choose a proper topological structure of high-power DC-DC converters and operation points. Simulation
results are presented to validate the performance advantage of the multiple structure.
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