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Hybrid Switched-Capacitor Converter for 48V Power Systems Based on GaN Devices
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ABSTRACT: This paper investigates a hybrid switched-
capacitor (HSC) converter that combines switched-capacitor
circuits with an autotransformer. A fixed 4:1 voltage conversion
ratio application is specifically optimized designed. The
proposed topology employs a non-resonant operation mode,
significantly simplifying both the transformer and power stage
design. A comprehensive analysis of the operational principles
is provided. Besides, an equivalent circuit model for the
autotransformer in this topology is also derived in this paper,
which demonstrates that the transformer's leakage inductance
can effectively replace the output filter inductor, reducing
magnetic component volume. A 200W GaN-based HSC
prototype is tested to verify the operation of this topology,
achieving a peak efficiency of 97.14%.
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