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(57) Abstract: The present invention addresses the problem of achieving a silicon carbide vertical field effect transistor capable of
improving breakdown resistance of a gate insulating film without applying a large electric field to the gate insulating film when a
high voltage is applied to a drain electrode. Disclosed is a silicon carbide vertical field effect transistor provided with a first conduct-
ive type silicon carbide substrate, a low concentration first conductive type silicon carbide layer which is formed on a surface of the
first conductive type silicon carbide substrate, second conductive type regions which are selectively formed on a surface of the first
conductive type silicon carbide layer, first conductive type source regions which are formed in the second conductive type regions,
high concentration second conductive type regions which are formed between the first conductive type source regions in the second
conductive type regions, source electrodes which are electrically connected to the high concentration second conductive type regions
and the first conductive type source regions, a gate insulating film which is formed on the second conductive type regions and the
first conductive type silicon carbide layer from the first conductive type source regions formed on the adjacent second conductive
type regions, a gate electrode formed on the gate insulating film, and a drain electrode on a back surtace side of the first conductive
type silicon carbide substrate, wherein avalanche generation means are provided between the second conductive type regions and the
first conductive type silicon carbide layer.
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3. I:l Claims Nos.:
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Continuation of Box No.III of continuation of first sheet (2)

Document 1 discloses an MOSFET comprising: an n'-type SiC substrate
(corresponding to the silicon carbide substrate of a first conduction
type in claims 1 and 2; the same applies hereinafter); first and second
n-type SiC drain layers formed on a surface of the substrate
(first-conduction-type silicon carbide layer); p-type base layers
selectively formed on the surface thereof (second-conduction-type
regions); n-type source layers formed in the base layers; a p -type well
region formed between the source layers within each base layer
(high-concentration regions of the second conduction type); a source
electrode connectedtoawell region anda source layer (sourceelectrode);
a gate insulating film formed on the base layers and the SiC drain lavyers
between the source layers (gate insulating film); a gate electrode formed
on the gate insulating film (gate electrode); a drain electrode formed
on the back surface of the SiC substrate (drain electrode); and p'-type
buried layers disposed under the base layers and between each base layer
and an SiC drain layer (avalanche generation means; high-concentration
regions of the second condition type under the second-conduction-type
regions). An MOSFET in which drain layers have been united is known as
apparent from, for example, document 2. To form the SiC drain lavers
of document 1 as a united layer is hence the mere addition or substitution
of a known technique.

Therefore, the inventions of claims 1 and 2 have no special technical
feature in the light of the invention disclosed in the document 1.

Consequently, four inventions (invention groups) each havinga special
technical feature indicated below are involved in claims.

Meanwhile, the inventions of claims 1 and 2 having no special technical
feature are classified into invention 1.

(Invention 1) the inventions of claims 1 and 2

The inventions of claims 1 and 2 have no special technical feature.

(Invention 2) the invention of claim 3

A transistor whichhas “a second-conduction-type silicon carbide layer
formed on the surface of the first-conduction-type silicon carbide layer
and second-conduction-type regions, a first-conduction-type region
selectively formed in the part of the second-conduction-type silicon
carbide layer which lies on the first-conduction-type silicon carbide
layer, and first-conduction-type source regions formed in the
second-conduction-type silicon carbide layer”.

(Invention 3) the inventions of claims 4 and 5

A transistor in which “some of the second-conduction-type regions
have been formed thinly”.

(Invention 4) the invention of claim 6

A transistor in which “the second-conduction-type regions formed on
the first-conduction-type silicon carbide layer each extend to under
the first-conduction-type region formed in the second-conduction-type
layer”.
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