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The three-phase circuit
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Fig.2 The single-phase simulative circuit
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Fig.3 The gate control voltage waveform
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Fig.4 The collector-emitter voltage waveform
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Fig.5 The collector current waveform
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Fig.6 The flowchart of IGBT power loss calculation
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Tab.1 The relationship between power
loss and switch frequency

f/ kHz P/W f/kHz P/W
3 1.926 2 8 4.138 8
4 22533 9 4.585 4
5 3.623 1 10 59100
6 38129 11 6.417 1
7 3.894 7 12 6.814 0
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Tab.2 The relationship between power

loss and grid resistance

Rc/Q P/ W Rc/Q P/ W
20 2.0847 110 39303
40 2.502 8 120 4.0100
60 2.8092 140 42391
80 33951 160 4.556 6
100 3.623 1 180 4.726 3
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IGBT power loss estimation based on PSPICE simulation
LI Qiang,LIN Ming-yao,HU Min-qiang, CAO Yong-juan
(Southeast University ,Nanjing 210096, China)
Abstract: Combined with the design of brushless DC electric motor controller,a method to estimate
power loss of IGBT (Insulated Gate Bipolar Transistor) based on PSPICE simulation is proposed. The
circuit model for IGBT simulation is provided. The relationships between IGBT power loss and the

switch frequency and between IGBT power loss and grid resistance are presented. The calculation method

is offered and the power losses under different switch frequencies and grid resistances are quantified.

The results show that the power loss will rise as switch frequency or grid resistance increased.
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