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Abstract

This paper proposes an automated power converter
design method that incorporates discrete component
(BO). By

constructing a Gaussian Process (GP) surrogate model

parameters into Bayesian Optimization
combined with normalization and distance metrics, the
algorithm effectively handles nonlinear characteristics
extracted from device datasheets. A 3.3 kW buck converter
is used as the verification platform, where losses of
MOSFETs, magnetic components, and capacitors are
considered. The results show that the proposed method
converges to an efficiency above 98% within only ~30
simulation iterations, significantly reducing design time
and computational cost. This demonstrates the feasibility
and effectiveness of applying BO to discrete-component-

based power converter design.
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