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(57) Abstract: Disclosed is a wide-gap
semiconductor composite diode wherein p*
type anode layers (3a, 3b) are epitaxially
grown on an n” type drift layer (2), then the
anode layers are processed into mesa-

shapes, and one or more pn junctions are
provided. On the mesa bottom portion,
Schottky junctions (7a, 7b) are provided at
a distance from pn main junctions (5a, 5b).
Thus, defects and influences of the defects,

which are generated in the Schottky junc-

tions (7a, 7b) due to defects generated in
both the junctions when being formed and
stress is applied by wire bonding, are re-
duced. A p type integrated electric field re-
laxing layer (13) having a concentration
lower than that of the p* type anode layers
(3a, 3b) is provided between the junctions
such that the p type integrated electric field

relaxing layer is in contact with both the
junctions. A high withstand voltage is
achieved by suppressing the generation of

=15

the defects. Furthermore, accumulated car-
riers remaining under the pn junctions (5a,
5b) are efficiently discharged without dete-
riorating the high withstand voltage, and a

reverse recovery time and a reverse recovery current are reduced by disposing the Schottky junctions (7a, 7b) on the outermost
circumferential portions of both the junctions, and by providing the p type integrated electric field relaxing layer (13) connected to
the Schottky junctions.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2011/054000

Continuation of Box No.III of continuation of first sheet (2)

The inventions of claims 1-17 have the same or corresponding technical
feature in common in being provided with: a first semiconductor region
of a first conductivity type, which consists of a material, the band
gap of which is wider than silicon; a first layer which is selectively
provided on the surface of the first semiconductor region so as to form
first junction with the first semiconductor region; a second layer which
is selectively provided on the surface of the first semiconductor region
so as to form second junction with the first semiconductor region; a
first diode consisting of a region including the first junction; and
a second diode consisting of a region including the second junction,
wherein a recessed section, and a projection section projecting more
than the bottom surface of the recessed section are provided on the surface
of the first semiconductor region; wherein the first junction and the
second junction are formed in different depth planes from the surface
of the first semiconductor region, respectively; and wherein the built-in
potential of the second diode is lower than the built-in potential of
the first diode.”

However, the technical feature is publicly known as disclosed in JP
8-97441 A, paragraphs [0007] to [0010]; fig. 1 to 3 & US 5789311 A.

Thus, the inventions of claims 1-17 are not considered to have a
technical interrelationship represented by the same or corresponding
special technical feature.

Consequently, the inventions of claims 1-17 cannot be considered to
be a group of the inventions so linked as to forma single general inventive
concept.
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