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(57) Abstract: In a superjunction structure of a trench-gate-type MOSFET in
which silicon carbide is used as the substrate material, since the dielectric
breakdown electric field of silicon carbide is higher than that of silicon by
about an order of magnitude, while the silicon carbide is capable of maintain-
ing a high electric field, a high electric field is similarly impressed on the sur-
rounding insulating oxide film, and in a conventional structure, a problem is
presented in that the high electric field is impressed on the gate oxide film at
the bottom of the trench, and the element is destroyed by dielectric break-
down of the insulating oxide film at a voltage lower than that at which the
silicon carbide suffers dielectric breakdown. In the present invention, a p-pil -
lar layer constituting a superjunction is configured so as to be separated into
an upper layer in contact with the base layer and a lower layer below the up-
per layer, the impurity concentration in the upper layer is set higher than that
in the lower layer, and the interface between the upper layer and the lower
layer of the pillar layer and the contact point with the dritt layer are disposed
lower than the bottom part of the trench groove. The present invention suc-
ceeded in depleting the upper part of the n-pillar at a lower voltage than in
the lower part in a blocking state, suppressing the electric field impressed on
the oxide film, and preventing destruction of the element without sacriticing
other characteristics.
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