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Research on High Efficient Resonant Full-bridge Converter with
High Voltage SiC MOSFET

Jimmy Liu', John Mookken®, Kin Lap Wongl, Sam Ma'
(1. Cree Hong Kong Limited, Hong Kong, China; 2. Cree Inc, North Carolina 27703, USA)

Abstract: With SiC MOSFET, resonant converter can achieve high frequency and high efficiency, thus increasing the power density
with reducing total cost and simplify topology. It designed a zero voltage switching (ZVS) soft switching converter with the 3rd generation
(Gen3) Silicon Carbide (SiC) MOSFET. High voltage SiC MOSFET (1 000 V/65 mQ) from Cree were used in the design of a 20 kW
high frequency high power density ZVS LLC resonant full bridge DC/DC converter. A prototype of this converter with high modulated
switching frequency range from 180 kHz to 400 kHz was developed to demonstrate how the SiC MOSFET can help achieve the highest
performance for a soft switching DC/DC converter with the maximum efficiency measured at 98.4%. These converters can be commonly
used in isolated three-phase renewable applications such as high voltage DC (HVDC) system, inductive heating, or electric vehicle (EV)
charger.
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Fig.1 High voltage SiC MOSFET based ZVS LLC resonant full-
bridge DC/DC converter
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Tab.1 Key parameter comparison among
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Fig.2 Si MOSFET based three-level DC/DC converter
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Fig.3 Si MOSFET based interleaved two-level DC/DC converter
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