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Abstract: The IGBT module of a motor controller is one of the important components for realizing electric energy
conversion and motor control. This module usually works under complex conditions, and its reliability is crucial for the
stability of the whole electric drive system. In general, the IGBT loss is directly calculated using the method of manual
formulas, which ignores the influence of temperature rise on the IGBT module. Aimed at this problem, a method of
thermal coupling analysis is proposed. First, a loss calculation model of IGBT module is established. On the basis, a
thermal network model is built for the estimation of junction temperature, and the temperature rise estimation result is
further used to correct the loss calculation model. A simulation model of the motor controller is constructed, and the
junction temperature and loss of IGBT are simulated. In addition, the effectiveness of the proposed thermal coupling
analysis method was verified by the results of a temperature rise experiment conducted on the motor controller.
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