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Research on Short-circuit Protection Circuit of SiC MOSFET Based on Source Inductance Detection
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Abstract: Silicon carbide metal oxide semiconductor field effect transistor (SiC MOSFET)is extensively used
in high voltage, high temperature, and high operation frequency applications due to the advantages such as high
operating temperature, high switching frequency, and low conduction loss. However, the short-circuit withstand
time of SiC MOSFET is short, only 2~5 us, which puts forward higher requirements for the shout-circuit protection
circuit of SiC MOSFET. First, the SiC MOSFET short-circuit fault characteristics were summarized and analyzed.
Then a SiC MOSFET short-circuit protection circuit was designed based on the source inductance detection method
and the working principle was briefly analyzed. Finally, an experimental platform was established to verify the
effectiveness of the deigned short-circuit protection circuit. The experimental results show that the designed short-
circuit protection circuit has a simple structure, and can turn off the device within 1 ps when the SiC MOSFET meets
hard-switch short-circuit fault or load short-circuit fault to ensure the safe operation of the device.
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Fig.1 Test circuit
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Fig.2 Voltage and current waveforms in the case of HSF
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Fig.3 Voltage and current waveforms in the case of FUL
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Fig.4 Relationship between on-resistance and junction temperature
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Tab.l  Advantages and disadvantages of detection methods
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Fig.5 Protection circuit schematic
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Fig.6  Test circuit
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Fig.7 Experimental platform
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Fig.8 Switching tube trigger pulse
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Fig.9 Test waveforms of experiment 1
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Tab.1  Prototype test data(average efficiency ,PF, THD)
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