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Verification of Circuit Parameter Optimization Technology
for ECUs through Inter-company Collaboration
Using an Electro-mechanical Coupled 1D Model
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The demand for shorter development cycles of automotive ECUs has intensified. This trend has promoted the adoption of
electromechanically coupled one-dimensional (1D) modeling.In our previous study, we employed a model shared across multiple
companies. Using this model, we analyzed actuator drive-circuit behavior and predicted power-device losses and temperature rise.The
predictions were experimentally validated using a dedicated prototype board.
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Fig.1 Using MBD for Powertrain ECU design requires multi-domain simulation

An electromechanical 1D model can simulate circuit operation and actuator loading within a single framework, while also estimating
device losses and the resulting junction temperature rise. This makes it suitable for design-space exploration and parameter optimization.
In this study, we apply a genetic-algorithm-based optimization to an electrical-mechanical-thermal coupled 1D model to automatically
determine circuit parameters and quantify the reduction in power-device losses and junction temperature. In the DC-DC converter, the
optimized design reduced the peak MOSFET junction temperature by 67.1% compared with the baseline configuration. Finally, we discuss
practical considerations for production ECU hardware design.
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