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Research on IGBT Module Lifetime Prediction Method Combined
with Vehicle Road Spectrum

Pan Yanquan, Liu Zhiqiang, Li Min, Liu Jianan
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[Abstract] To accurately predict the lifetime of Insulated Gate Bipolar Transistor (IGBT), this paper proposed a

model-based method for IGBT lifetime prediction. Based on simulated vehicle road spectrum, phase voltage, phase current and

power factor were obtained. The switching frequency of the motor inverter was determined through table lookup, and IGBT

losses were calculated accordingly. Combining the thermal network model, the junction temperature of the IGBT was calculated,

allowing for the generation of the IGBT temperature variation curve. Using the rainflow counting method, characteristic parameters

were extracted, and the corresponding IGBT damage rate was evaluated based on the IGBT lifetime model, this enables the

assessment of whether the IGBT lifetime meets the design requirements.

Key words: Insulated Gate Bipolar Transistor (IGBT), Vehicle road spectrum, Lifetime

prediction, Rain flow counting method
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