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(57) Abstract: To improve reliability of a semiconductor device (SA1) by achieving a structure that mitigates electric field strength
in the vicinity of an outer end portion of a semiconductor chip (CHP1), said semiconductor device (SA1) using a wide bandgap
semiconductor material having a bandgap larger than that of silicon. For instance, the semiconductor device (SA1) is provided with:
the semiconductor chip (CHP1), which contains a semiconductor material having a bandgap larger than that of silicon, and which
has a high electric field-resistant sealing member (MR) covering a peripheral end portion of an element forming surface; and a silic -
one gel (GL) covering the semiconductor chip (CHP1). At that time, an end surface of the semiconductor chip (CHP1), and an outer
end portion of the high electric field-resistant sealing member (MR) respectively include parts on a same plane, and the breakdown
electric field strength of the high electric tield-resistant sealing member (MR) is higher than that of the silicone gel (GL).
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X JP 2013-191716 A (Hitachi, Ltd.), 1,2,4-8

Y 26 September 2013 (26.09.2013), 3,9,10,13-15

A paragraphs [0022] to [0024], [0027] to [0031]; 11,12
fig. 4, 6
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Y JP 2015-032665 A (Sumitomo Electric Industries, 3
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16 February 2015 (16.02.2015),
abstract; paragraph [0046]
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Y JP 2014-236166 A (Hitachi Power Semiconductor 9,10,13-15
A Device, Ltd.), 11,12
15 December 2014 (15.12.2014),

paragraphs [0033] to [0069]; fig. 5, 8, 9
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Further documents are listed in the continuation of Box C. I:l See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory undetlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priotity claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&” document member of the same patent family
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paragraphs [0017] to [0031]; fig. 1
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paragraphs [0035] to [0053]; fig. 1
& WO 2013/168795 Al
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Box No. 11 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 I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| 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. |:| 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. 111 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 As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

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

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

4. I:I 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 |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I 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.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

The invention of claim 1 and the invention of claim 9 have a common
technical feature of "a semiconductor device that is provided with a
semiconductor chip, which contains a semiconductor material having a
band gap that is larger than that of silicon, and which has an insulating
member covering a peripheral end portion of an element forming surface™.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in document 1 (JP 2015-220438 A (Sumitomo Electric Industries, Ltd.),
07 December 2015 (07.12.2015), abstract; paragraph [0023]) and document
2 (JP 2015-032665 A (Sumitomo Electric Industries, Ltd.), 16 February
2015 (16.02.2015), abstract, paragraph [0046]).

Further, there is no other same or corresponding special technical
feature between these inventions.

Accordingly, claims are classified into two inventions each of which
has a special technical feature indicated below.

(Invention 1) claims 1-8

A semiconductor device wherein the dielectricbreakdownelectric field
strength of an insulating member is higher than that of a sealing member.

(Invention 2) claims 9-15

A semiconductor device wherein the shape of an inner end portion of
an insulating member includes curved line sections having curvature radii
different from each other in a plan view.

Claims 9-15 are not relevant to inventions which involve all of the
matters to define the invention in claim 1 and which have a same category.

Further, claims 9-15donotrelatetoaninventionwhichissubstantially
same as or equivalent to that of claims classified into Invention 1,
and therefore, these claims 9-15 cannot be classified into Invention
1.
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