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Design Automation System for Si Power MOSFETs Using Machine Learning
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Low-voltage silicon (Si) power metal-oxide-semiconductor field-effect transistors (MOSFETSs) are a key type of semiconductor realizing highly
efficient operation of electric power converters and motor drivers. Accompanying the ongoing expansion of the lineup of these productsin response
to market demand in recent years, it has become necessary to improve the efficiency of design processes in order to reduce the considerable time
and effort required for optimizing the design parameters of such a wide variety of products.

Toshiba Corporation has developed a design automation system for low-voltage Si power MOSFETs that is capable of efficiently optimizing design
parameters by means of machine learning. From the results of experiments using this system, we have confirmed that it can reduce the actual
working hours required for the design of low-voltage Si power MOSFETs by more than 90% compared with conventional manual design methods.
Furthermore, as the newly developed system can optimize more than triple the number of design parameters compared with the conventional
methods, we have been able to design a new device structure that has 41% lower on-resistance than conventional structures.
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Cross-sectional structure of latest-generation U-MOS series Si power
MOSFET
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Flowchart of simulation in design automation system
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Search history of design parameters using combination of low-
dimensional search and Bayesian optimization
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Optimized eight-step FP structure and its electric field distribution
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