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High-Voltage SOI Power IC Technology
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Whole system-on-chip power ICs have not yet been fully developed, despite the fact that ultra-large-scale device integration
has already been realized. The reason is that dielectric isolation is required to integrate power devices, which achieve low
voltage using electron hole plasma. The conventional dielectric isolation method, however, uses expensive substrate and
fine-pattern lithography cannot be applied.

This paper introduces a new concept of utilizing silicon-on-insulator (SOI} technology for high-voltage power ICs. In this
concept, a part of the voltage is sustained across the buried oxide so that the required silicon thickness can be reduced. The
use of power ICs in motor control and automotive applications is also discussed.
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Breakdown voltage as function of SOI layer thickness with oxide
thickness as parameter. Dots show experiments and solid and
dotted lines show MOS diode theoretical values.
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