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A novel cryogenic model for SiC MOSFET
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Power electronic devices are typically utilized to provide quench protection for the superconducting magnets.
Integrating quench protection devices in the Dewar can make the system more compact. The cryogenic char-
acteristics of the power electronic device are therefore necessary to be studied in order to ensure that it can
work properly under the low-temperature condition. The characteristics of power electronic devices, espe-
cially the threshold voltage, leakage current, and on-resistance, change significantly with temperature. Based
on the typical structure, this paper analyzes the physical characteristics of several commercial SiC MOSFETs.
The effect of temperature on SiO2/SiC interface is studied. Furthermore, a novel cryogenic model of MOSFET
at low temperature is proposed, which is more suitable for a wide temperature range.
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