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Research on Series Disturbance of SiC MOSFET Gate-source Loop Parameters
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Abstract: In order to avoid the threat of series disturbance during the engineering application of SiC
MOSFET, it is necessary to study the influence of driving circuit parameters on the series disturbance. Based on the
adjustment of the gate-source loop parameters, the series disturbance phenomenon was divided into two parts in this
study : positive pressure spike and negative pressure spike. First, a simplified topology model was established, and
the gate-source loop parameters that affect voltage spikes were theoretically analyzed. Then an experimental
platform was set up to observe the voltage spikes and verify the theoretical analysis. Finally, the experimental
waveforms were analyzed. Experiments show that when the driving resistance is 0~20 Q, the driving stray
inductance is 0~300 nH, and the gate capacitance is 0~10 nF, the series disturbance increases with the increase of
the driving resistance and driving stray inductance of the bridge arm, but it decreases as the gate capacitance
increases. In addition, negative pressure spikes will be affected by load impedance, normal operation of the device
will also be affected by the spike oscillation.
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