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Research on Temperature Dynamic Characteristics of SiC MOSFET Module with High Current
LI Zhantao, LU Haifeng
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Abstract: Due to the superior material properties of the silicon carbide (SiC) , SiC metal-oxide semiconductor
field effect transistor (MOSFET)have prominent advantages over silicon based devices at extreme temperatures. At
present, the experiment researches on temperature dynamic characteristics of SiC MOSFET are focused on low
current level, the researches on dynamic characteristics of the module at high current level are not enough. To test
and analyze the characteristics on the high current level, besides necessary theoretical analysis, the double pulse test
experiment based on the CREE 1 200 V/300 A half bridge module was carried out. The dynamic characteristics of
the SiC MOSFET module and its gate driver were tested at different temperatures. The parameters including
switching time, switching losses, electrical stress, overshoot of the current and voltage (di/d¢ and dv/de) at different
temperatures were compared and analyzed. The results of the research are useful for the selection and driver design
of SiC MOSFET module on high current level.
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Fig.1  Schematic of double pulse test
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Fig.3 Turn-on waveforms at different temperatures
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Tab.1 ~ Switching times at different temperatures
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Fig.5 Total switching times at different temperatures
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Fig.6 Switching losses with the load current of 150 A
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