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[Abstract] To enhance the performance and reliability of power modules, the paper addresses inherent electro—thermal—
mechanical multi—physics coupling characteristics. Utilizing Finite Element Analysis (FEA), comprehensive multi—physics
simulations are conducted employing ANSYS software tools, including Q3D Extractor, Fluent, Maxwell, and Twin Builder. The
simulation results demonstrate that parasitic inductance and thermal resistance significantly impact the switching
characteristics and thermal management performance of the power modules. A thorough system—-level evaluation is performed
through thermal simulation, parasitic parameter extraction, and Double—Pulse Testing (DPT) simulations. Furthermore, the
simulation accuracy is significantly improved by implementing an iterative verification process where experimental
measurements are used to recalibrate the simulation models. This refined methodology provides a valuable reference for the
subsequent optimization of power module design.
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