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Analysis of Frequency-dependent Loss for PWM Inverter using Wide
Bandgab Power Semiconductors
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Table 1 Characteristic comparison of power semiconductor devices
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Table 2 IGBT vs GaN FET main parameters
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Table 3 Inverter design specifications

Parameter Value Parameter Value
Vin 350 [V] Faw 10 100 [kHz]
Rated Py 1000 [W] Lr 1.85 [mH]
Vout 220 [Vims) Cr 3.3 [uF]
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Fig. 1 Simulation platform
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Fig. 2 Frequency—-dependent switch loss of the IGBT and GaN FET
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Table 4 Filters and output current ripple according to frequency

Parameter Fow L Al
GaN FET 80kHz 0.625mH 0.252A
IGBT 20kHz 2.5mH 0.258A

14
12
10

E

6

a

ol il

o - II = I ull

Pcond_GaN Psw_GaN Pcond_IGBT Psw_IGBT

Ptot [)

= 50W m 100w 200w 400W m600W m 800W m 1000W

O3 3 50kHzOllA12] IGBT & GaN FETS| &4l M2 24
Fig. 3 Loss analysis for the IGBT and GaN FET at 50kHz
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