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Abstract In existing DC-DC converters, the step-up/step-down capacity of Buck, Boost, and
bidirectional converters is limited, which greatly reduces their application sphere. A step-up-protype
switched-capacitor network and a step-down-protype switched-capacitor network are proposed in the
paper. Thus, a series of DC-DC converters are put forward based on them: the single-stage step-up
converter, the single-stage step-down converter, bidirectional step-up/step-down converter, the multi-
input step-up converter and the multi-stage step-down converter. Derivation processes of these five
converter topologies are presented and corresponding operating principles of them are analysised in
detail. Simulation and researches are provided to verify the correctness of the proposed converters.

Keywords: DC-DC, switched-capacitor, step-up, step-down
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Fig.2 Set-up-protype switched-capacitor network sets
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Fig.3 Step-down-protype switched-capacitor network set
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Fig.7 Equivalent circuits of the single-stage step-down

converter
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Fig.8 Bidirectional step-up/step-down converter
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Fig.9 Double-input step-up converter based on the step-

up-protype switched-capacitor networks in parallel
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Fig.13  Output results of three step-up converters
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Fig.14 Output results of two step-down converters
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