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Technology to Generate Conceptual SPICE Model for Power Semiconductors without Prototyping in Customer
Product Conceptual Design Phase
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With product development in the field of power electronics growing increasingly complex in recent years, more companies are introducing
model-based development (MBD). As semiconductors tend to affect the performance of final products, it is necessary to provide customers with
a simulation program with integrated circuit emphasis (SPICE) model which simulates the electrical properties of each device in response to MBD
development environment early in the design process. To shorten product development periods and reduce the number of prototypes, demand
continues to grow for rapid provision of SPICE models for circuit- and system-level verifications in parallel with device manufacturing planning.

Toshiba Electronic Devices & Storage Corporation has developed technology which generates Conceptual SPICE Model capable of predicting the
electrical characteristics of each power semiconductor by combining electrical characteristics extracted using device simulation tools with concep-
tual design data prior to device manufacturing. Evaluations of a conventional SPICE model based on measured electrical characteristics of the exist-
ing low-voltage metal-oxide-semiconductor field-effect transistor (LVMOSFET) and our Conceptual SPICE Model of the same LVMOSFET have veri-
fied that the differences in drain-source voltage (Vus), gate-source voltage (V) and drain current (/q) between two models are less than 15% in static
characteristics and less than 20% in dynamic characteristics. Conceptual SPICE Model makes it possible to predict electrical characteristics with a

sufficient degree of accuracy in the conceptual design phase.
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Use of Conceptual SPICE Model to shorten development period
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Equivalent circuit of behavioral model for power MOSFETs
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