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Current-sharing Control Strategy for Input-series
Output-parallel Combined System
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Abstract: The input-series output-parallel combination technology for DC-DC converters is widely applied in
high-power and high-voltage fields. To realize an average operation after the expansion and connection of modules, the
characteristics of input voltage-sharing and output current-sharing after the series-parallel combination of module power
supplies are studied, and a control strategy for module current-sharing on the output side is proposed, which consists of
an output voltage loop and an output current-sharing loop. The common output voltage loop of all the modules samples
the output voltage from the combined system for feedback regulation, while the output current-sharing loop of each
module samples the output current from the module for average control. All the sampling and control chips under the
proposed control strategy are on the low-voltage output side, which can eliminate an isolation unit and improve the
system reliability. A half-bridge LLC resonant topology was selected as a sub-module to build a prototype, and results

verified the effectiveness of the proposed output current-sharing control method.
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Fig. 1 Proposed output current-sharing

control strategy
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Fig. 4 Control block diagram of output current-sharing control strategy
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Fig. 5 Control block diagram of current-sharing loop
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