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High Efficiency Resonant DC/DC Converter Based on GaN HEMT

and Planar Transformer

CHEN Zijian, QIN Wei, WU Xinke
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang, China)

Abstract: In order to improve the efficiency and power density of the DC/DC converters of high-voltage DC buses
in aerospace field, based on GaN high-electron-mobility transistor (HEMT) and resonant converter topology, the
optimization method for matrix transformers and planar magnetic elements is studied. A transformer winding structure
including equivalent half-turn windings is proposed, which realizes the symmetric element transformers in the matrix
transformer and thus guarantees the current sharing among multiple paralleled secondary windings and multiple
paralleled rectifiers. With this method, the secondary conduction losses are reduced, and the efficiency at low voltage
and high current output is improved. Besides, the parallel current sharing method for modules is studied. A single
module prototype of 270 V to 28 V with 1.2 kW output and a multi-module parallel prototype with 2.4 kW output are
built up, which verify the feasibility of the proposed method.

Key words: hall-bridge series-parallel three-element resonance topology (LLC) ; planar transformer; matrix

transformer; equivalent half-turn; current sharing
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Fig.1 Schematic diagram of half-bridge LLC converter
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Fig.2 Typical waveforms of half-bridge LLC converter
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Fig.11 Thermal graph of the subside rectifier when the

prototype is fully loaded at the resonant point
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