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Fig.1  Dual power drive circuit schematics
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Fig.2  Double pulse test circuit considering parasitic parameters
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Fig.6 Influence of parasitic inductance on collector

current change time
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Fig.7 Effect of accelerating capacitance on voltage change time
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Fig.9 Effect of accelerating capacitance on collector

current change time
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capacitance on total loss during switching
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Switching process analysis and loss optimal implementation
based on SiC BJT typical dual-supply RC drive circuit

MO Yu-bin, QIN Hai-hong, XIU Qiang, WANG Shou-yi, SHI Hang
(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics,

Nanjing 211106, China)

Abstract; In order to reduce the total loss in the switching process of SiC BJT. This paper studies the detailed
switching process of SiC BJT considering the loop parasitic parameters based on the SiC BJT dual-source driver with
resistor and capacitor. Then, the influence of the accelerating capacitance on the switching loss and drive loss of
SiC BJT is analyzed and the mathematical relationship between the accelerating capacitance and the duration of the
SiC BJT switching process is deduced. The theoretical analysis shows that as the accelerating capacitance increases,
the driving loss of SiC BJT increases proportionally, while the switching loss decreases less. Finally, the switching
waveform of SiC BJT was determined experimentally at various accelerating capacitance values from 3. 3nF to 94nF.
In addition, the driving loss and switching loss of the SiC BJT are compared. From power loss measurements, it was
found that with the increase of the accelerating capacitance, the total loss in the switching process first decreases
and then increases. The total reduction of the overall loss in the SiC BJT switching process can be achieved through
properly selecting the accelerating capacitance.

Key words: power electronics; SiC BJT; switching process; accelerating capacitor; switch loss; drive loss



