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Degradation of Power Semiconductor Modules for Trains.

Tenko FUKUDA, Railway Technical Research Institute.
2-8-38, Hikari-cho, Kokubunji City

Railway vehicles are equipped with various electronic equipment including traction inverters. It is important to improve the
reliability of each element constituting the equipment. To obtain the data required for the maintenance and renewal work of
traction inverters mounted on EMUs nowadays, we developed a new method to estimate the degradation of power
semiconductor modules, which are one of the parts of the inverters. In this paper, we report on the method of a thermal
resistance test for degradation of IGBT modules (3300 Volts/1200 Amperes) by quantitative examination.
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Fig.1 Example of IGBT module
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Fig.2 Equivalent Cireuit of Thermal Impedance
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Fig.3 T_Vr Characteristics (FWDi)
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Table 1 Degradation of IGBT Module
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Fig.4 Structure Functions of Junction-Case Thermal Resistance (FWDi)
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