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Dynamic Characterization Study on Series Short-circuit of SiC MOSFET and Si IGBT
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Abstract: Aiming at the series short-circuit phenomenon caused by device breakdown and control failure,
based on the half-bridge structure, the different series short-circuit dynamic sharing voltage characteristics of SiC
MOSFET and Si IGBT were analyzed. At the same time, the principle of series short-circuit voltage sharing was
analyzed combining with the changes of voltage and current during switching, and the voltage sharing path of the
device was marked on the output characteristic curves. Experimental results show that the external driving
parameters such as driving voltage, load current and bus voltage have different effects on the voltage sharing
characteristics of the two devices on series short-circuit. The reverse load current changes the series short-circuit
voltage sharing trend and most obviously effects the characteristics of series short-circuit. Fully understanding the
series short-circuit mechanism is critical to improve the short-circuit protection strategies.
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Fig.1  Output characteristic curves
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Fig.5 Waveforms of different positive load
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Fig.6. Waveforms of different negative load
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Fig.7 Series short-circuit waveforms under different bus voltages
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Fig.8 Series short-circuit waveforms under different driving voltages
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Tab.1  Short-circuit loss of SiC MOSFET under different parameters

T

Ve V(100 VIAR) I,/A(50 AIKE)

Voo/V(100 VIR 1,/A(50 A/KS)

ViV VeV /A E,/m) E/m]
10 239.174 72.126
20 264213 49.548
20 -10 75911 241.908
600
-20 41768 270.022
0 143.090 170753
18 0 115619 169.368
400 20 0 109.900  109.956
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Tab.2  Short-circuit loss of Si IGBT under different parameters

Vel V Viu/V I/A Ep/m) Epy/m]
10 412360  221.028
20 544.150 89.238
15 -10 36290 579.098
600
-20 16.665  616.723
0 221.028 412360
14 0 227259  355.170
400 15 0 140.176  271.768
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