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International application No.
PCT/JP2002/064770

A, CLASSIFICATION OF SUBJECT MATTER
HO1L21/331(2006.01)1,

HO1L29/73(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO1L21/331, HO1L25/73

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2009

Jitsuyo Shinan Koho
Kokai Jitsuyc Shinan Xoho

Diocumentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Kcoho

1996-2009
1954-2009

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2006-351621 A (Honda Motor Co., Ltd.), 1-12
28 December, 2006 (28.12.06),
Par. Nos. [0005], [0028] to [0040]; Figs. 4 to
6, 9
& WO 2006/135031 A2
Page 2, lines 13 to 21; page 16, line 10 to page
22, line 11; Figs. 4 to 6, 9
& KR 10-2008-0003932 A & CN 101199058 A
Y JF 64-005063 A (Toshiba Corp.), 1-2,5-8,
10 January, 19289% (10.01.89), 11-12
Full text; all drawings
(Family: none)

|

Further documents are listed in the continuation of Box C.

I:I See patent family annex.

* Special categories of cited documents:

“A"  document defining the general state of the art which is not considered  to
be of particular relevance

earlier application or patent but published on or after the international filing
date

document which may throw doubts on pricrity claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document refercing to an oral disclosune, use, exhibition or other means
document published prior to the international filing date but later than the
priority date claimed

ugm

L5

“or
“P

“T"  later document published after the international filing date or priotity
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

docurment of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
conbined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

X

wyn

ug*

Date of the actual completion of the international search
01 October, 2008 (01.10.09)

Date of mailing of the international search report
13 October, 200% (13.10.09)

Name and mailing address of the TSAS
Japanese Patent Office

| Facsimile No,

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2007)
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DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claimn No.

Y JP 2002-359378 A
13 December,
Par. Nos. [0106] to
(Family: none)

A JP 2007-287782 A
01 November,
Par. Nos. [0059] to
& US 2007/0241427 Al
Par. Nos. [0086] to

A JP 2007-173841 A
05 July,
Full text; all drawings
& US 2007/0145378 Al

& CN 19%2337 A

A JP 06-244195 A
02 September, 1994
Full text; all drawings
& US 5767540 A

JP 20085-054921 A
12 March, 2009
Par. Nos. [0037] to
& US 2009/0057685 Al

(Toshiba Corp.),
2002 (13.12.02),
[0108];

(Hitachi,
2007 (01.11.07),
[00707;

[00%8];

(Cree Inc.),
2007 (05.07.07),

& EP 1806787 Al

(Sharp Corp.),
(02.09.94),

(Hitachi,
(12.03.09),
[0048];

3-4,9-10

Fig. 22

Ltd.), 5-6,11-12

Figs. 4, 6, 14 to 19

Figs. 4, 6, 14 to 19

1-2,7-8

1-2,7-8

Ltd.), 1-2,7-8

Fig. 1

Form PCT/ISA/210 {continnation of second sheet) (April 2007)
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INTERNATIONAL SEARCH REPORT Intemational application No.
PCT/JP2009/064770
Box No. I1 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:I 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 reqnirements to such an
extent that no meaningful international search can be carried out, specifically:

3 [ claums 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:I 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:I As only some of the required additional search fees were timely paid by the applicant, this internaticnal 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 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/ASA210 (continuation of first sheet (2)) (April 2007)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2009/064770
Continuation of Box No.III cof continuation of first sheet (2}

The matter commcn to the invention described in claim 1 and the
inventions described in claims 3-6, 9-12 is "“a bipclar silicon carbide
semiconductordevice providedwitha collector regicnthat is a substrate
produced fromsilicen carbide semiconductor crystal, a high-resistance
layer formed on the collector regicn, a base region formed on the
high-resistance layer, anemitter region produced froma low-resistance
layer and joined tc the base region, and a low-resistance base contact
region formed around the emitter region and joined to the base region”.
However, the search has revealed that the common matter is not novel
since it is disclosed in JP 2006-351621 A (Honda Motor Co., Ltd.), 28
December, 2006 (28.12.06), paragraphs [0005], [0028]-[0040], Figs. 4-6,
9.

Since there is no other common matter which can be considered as
a speclal technical feature within the meaning of PCT Rule 13.2, second
sentence, no technical relationship between these different inventions
within the meaning of PCT Rule 13 can be seen.

Therefeore, the abovementioned inventions clearly do not comply with
the unity of invention.

In the assessment ¢f special technical features regarding claims
1-12, three inventions linked by the following respective special
technical features are considered to be contained.

(Inventicn 1) Inventions in claims 1-2, 7-8

“A bipolar silicon carbide semiconductor device provided with a
collector region that is a substrate produced from silicon carbide
semiconductor crystal, a high-resistance layer formed on the collector
region, a base region formed on the high-resistance layer, an emitter
regionproduced froma low-resistance layer and joined tothebaseregion,
a low-resistance base contact regicn formed around the emitter region
and joined to the base region, and a recombination suppression region
having the same conductivity type as and a higher resistivity than the
base region or a recombination suppression region having the same
conductivity type as and a higher resistivity than the emitter region,
which is formed near the surface between the base contact region and
the emitter region.”

(Inventicn 2) Inventions in claims 3-4, 9-10

“a bipolar silicon carbide semiconductor device provided with a
collector region that is a substrate produced from silicon carbide
semiconductor crystal, a high-resistance layer formed on the collector
region, a base region formed on the high-resistance layer, an emitter
regionpreduced froma low-resistance layer and joined to thebase region,
a low-resistance base contact region formed arcund the emitter region
and joined to the base regicn, and a buried region formed in the base
region and in contact with the base contact region, and having the same
conductivity type as and a resistivity equal to or lower than the base
region.”

(Invention 3) Inventions in claims 5-6, 11-12
“A bipolar silicon carbide semiconductor device preovided with a
collector region that is a substrate produced from silicen carbide
semiconductor ¢rystal, a high-resistance layer formed on the collector
(Continued to the next extra sheet.)

Form PCT/ISA/210 (extra sheet) (April 2007)



(22) JP W02010/024240 Al 2010.3.4

INTERNATIONAL SEARCH REFORT International application No.
PCT/JP2009/064770

region, a base region formed on the high-resistance layer, an emitter
regionproduced froma low-resistance layer and joined to the base region,
a low-resistance base contact regicn formed around the emitter region
and joined to the base regicon, and a buried regicn having the same
conductivity type as and a higher resistivity than the base region or
a buried region having the same conductivity type as and a higher
resistivity than the high-resistance region, which is formed in the
high-resistance layer and in contact with the base region.”

Form PCT/ISA/210 (extra sheet) (April 2007)
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