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High-Speed, High-Accuracy Simulation Technique to Evaluate Thermal Performance and EMI Noise of Automotive
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In line with the recent trend toward the electrification of automobiles, demand has been increasing in the automotive field for power semicon-
ductors as key devices of in-vehicle systems. With the increasing use of electronic components, the introduction of simulation technologies using
model-based development (MBD) methods to verify the functions and performance of overall systems has been rapidly expanding in order to effi-
ciently develop in-vehicle systems.

Toshiba Electronic Devices & Storage Corporation has been promoting the deployment of power semiconductor products including metal-oxide-
semiconductor field-effect transistors (MOSFETSs) in response to customers’ requirements for in-vehicle systems, and supplying not only devices but
also device models of MOSFETs for such simulations. Moreover, we have been carrying out simulations of in-vehicle systems using our device models
with the objective of offering optimal device models for system-level simulations. We found during this work that it was necessary to resolve the trad-
eoff between accuracy and calculation time. To achieve a balance between high accuracy and high speed, we have now developed the Accu-ROM
(accurate reduced-order modeling) technique focusing on the evaluation of thermal performance and electromagnetic interference (EMI) noise in
switching operations and confirmed the effectiveness of this approach using the Accu-ROM technique when selecting an optimal MOSFET device and

switching speed.
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Block diagram of electric power steering (EPS) system and its simulated characteristics in detailed design phase
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Flow of processes for calculation using Accu-ROM technique
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Results of verifications of EPS system using Accu-ROM technique
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