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[57] ABSTRACT

A silicon carbide switching device having near ideal elec-
trical characteristics includes an electrical insulator with an
electrical permittivity greater than about ten times the per-
mittivity of free space (e,) and more preferably greater than
about fifteen times the permittivity of free space, as a gate
electrode insulating region. The use of electrical insulators
having high electrical permittivities relative to conventional
electrical insulators such as silicon dioxide significantly
improves the breakdown voltage and on-state resistance
characteristics of a silicon carbide switching device to the
point of near ideal characteristics, as predicted by theoretical
analysis. Thus, the preferred advantages of using silicon
carbide, instead of silicon, can be more fully realized.
Electrical insulators having low critical electric field
strengths relative to conventional electrical insulators such
as silicon dioxide can also be used even though these
insulators are relatively more susceptible to field induced
dielectric breakdown for a given electric field strength. Such
electrical insulators include titanium dioxide.

34 Claims, 7 Drawing Sheets
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