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[57] ABSTRACT

Silicon carbide power devices include a semiconductor
substrate of first conductivity type (e.g., N-type) having a
face thereon and a blocking voltage supporting region of
first conductivity type therein extending to the face. The
voltage supporting region is designed to have a much lower
majority carrier conductivity than an underlying and highly
conductive “bypass” portion of the semiconductor substrate.
This bypass portion of the substrate supports large lateral
currents with low on-state voltage drop. First and second
semiconductor devices are also provided having respective
first and second active regions of first conductivity type
therein. These first and second active regions extend on
opposing sides of the voltage supporting region and are
electrically coupled to the bypass portion of the semicon-
ductor substrate which underlies and extends opposite the
voltage supporting region relative to the face of the sub-
strate. These first and second semiconductor devices are
configured to provide bidirectional -V characteristics by
facilitating conduction in the first and third quadrants. A
plurality of spaced regions of lower conductivity than the
voltage supporting region are also formed in the voltage
supporting region and extend to the face. These plurality of
spaced regions extend opposite the bypass portion of the
substrate and enhance the blocking voltage capability of the
voltage supporting region.
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