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Abstract: The loss calculation accuracy of a three-phase full-bridge inverter will be reduced if the parasitic
capacitance and parasitic inductance loss of SiC MOSFET in the switching process and the conduction loss caused by
changes in the duty cycle in the conduction process are ignored. To solve the problems, a physical model of SiC
MOSFET considering parasitic capacitance and parasitic inductance was proposed. The parasitic capacitance and
parasitic inductance were obtained by querying a data sheet and using an oscillation method. The losses of parasitic
inductance and parasitic capacitance during the switching process were calculated, the average conduction loss equation
under space vector pulse width modulation (SVPWM) was deduced, and the three-phase full-bridge loss was obtained.
Finally, experiments were carried out on the control system of a permanent magnet synchronous motor based on SiC
MOSFET. The influence of PWM frequency on the three-phase full-bridge loss was analyzed, and the accuracy of
parameters for the physical model of SiC MOSFET was verified. Moreover, the loss calculation method based on the
physical model of SiC MOSFET can improve the loss calculation accuracy of the inverter.
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Tab. 4 Comparison between theoretical and experimental data of three-phase bridge (f, =30 kHz)

Efm W PC(Diode)/W Prec/w PL(on)/W PC(on)/W Pon/w Poft/ w Pswitch/w Pall/W eermr

pLibr 0.913 7 0.0028  1.507 7x10 ' 0.01398 0.09075 0.15924 0.0832 0.24244 7.5822 10350,
S Llyie 0.0040  1.5639x10* 0.01780 0.09740 0.17260 0.0950 0.26760 8.4580 o
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Fig. 14 Current harmonic analysisin phase A
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Tab. 5 Inverter parameters
VRS RS2 Vv t /ns t./ms t/ms R /mQ V,/V C_/pF c . JoF  C /pF E_/m]
SiC  CCS020M12CM2 600 24 76 14 53 2.2 900 181 5.9 0.48
Si FGL40120AND 600 35 150 75 65 55 3200 370 125.0 4.30
F 6 HIRMFEXILL
Tab. 6 Comparison of loss between inverters
. Si AR ZRPIFE/W SiC AR g FE/ W
A% K 1 AR IR iC AR ERFE
c-si SW-si inverter c-sic SW-SiC inverter
5 8.63 0.95 10.09 7.420 0 0.798 8.24
10 11.72 1.94 14.10 7.200 0 1.597 10.14
15 12.97 2.92 17.15 7.020 0 2.490 11.02
20 14.02 3.93 20.58 6.662 4 11.020 11.34
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Fig. 15 Inverter losses under different
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modulation strategies
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