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A Double Frequency DC-DC Converter Based on Multi-stage Coupled and Dual Bridges
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Abstract: A double frequency DC-DC converter based on multi-stage coupled and dual bridges with phase-
shifting was proposed. The converter bridged two traditional full-bridge circuits through two sets of multi-stage
coupled inductors (with central taps) to both ends of the load. The effect of double frequency could be achieved by
phase-shifting control method at load end, and the frequency limit of IGBT could be overcome. Moreover, the
inductance characteristics of multi-stage coupled in topological bridge circuit could restrain the peak voltage of
bridges effectively and reduce the ripple current of output greatly. The mathematical model was established and the
working principle of the new converter was analyzed. At last, the experimental platform of 10 kW air-type inverted
plasma cutting power supply was built to verify the correctness and feasibility of the new topology.
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Fig.1 Topology of double frequency DC-DC converter
based on multi-stage coupled and dual bridges

with phase-shifting
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Fig.2  Circuit of single-phase with multi-stage

coupled and dual bridges
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Fig.3  Equivalent circuit of single-phase with

multi-stage coupled and dual bridges
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Fig.4 3D model for inhibition of multi-stage coupled factors
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Fig.5 Control sequence diagram of dual bridges

with phase-shifting
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Fig.6 Energy transfer of dual bridges with phase-shifting
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Fig.7 Winding process of multi-stage coupled inductance
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