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(54) Title: POWER MODULE AND METHOD FOR MANUFACTURING SAME
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(57) Abstract: A power module (100) comprises: a first insulating substrate
(10) which is provided with a first conductive layer (14D); a first semicon-

(a) /\/ 100

ductor device (Q4) which is provided on the first conductive layer (14D),
and one of the main electrodes of which is connected to the first conductive
layer (14D); a second insulating substrate (20) which is provided on the first
insulating substrate (10) so as to face the first semiconductor device (Q4),
and which is provided with a second conductive layer (6U) and a third con-
ductive layer (14U) on the front side and the back side thereof, respectively;
a first columnar electrode (16) which connects the first conductive layer
(14D) with the second conductive layer (6U); and a second columnar elec-
trode (17) which connects the other of the main electrodes of the first semi-
conductor device (Q4) with the third conductive layer (14U). The second
conductive layer (6U) is connected to either one of a positive electrode pat-
tern or a negative electrode pattern which supplies power to the first semi-
conductor device (Q4), and the third conductive layer (14U) is connected to

® the other of the positive electrode pattern and the negative electrode pattern.
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o The present invention provides a power module which can be downsized and
exhibits high reliability, and a method for manufacturing the same.
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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. 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.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2017/013741

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

Document 2: WO 2013/118415 A1 (Fuji Electric Co., Ltd.), 15 August
2013 (15.08.2013), paragraphs [0023] to [0037]; fig. 1 to 5 & US
2014/0346676 Al fig. 1(a) to 5(b) & EP 2814059 A1 & CN 104040715 A &
KR 10-2014-0123935 A

(Invention 1) claims 1-9 and 20

Since claims 1-9 have a special technical feature that is a power
module which is providedwith "a first insulating substrate that comprises
a first conductive layer, a first semiconductor device that is arranged
on the first conductive layer and has one main electrode connected to
the first conductive layer, and a second insulating substrate that is
arranged on the first insulating substrate so as to face the first
semiconductor device and has a second conductive layer and a third
conductive layer respectively on the front surface and the back surface",
said power module comprising "a first columnar electrode that connects
the first conductive layer and the second conductive layer to each other
and a second columnar electrode that connects the other main electrode
of the first semiconductor device and the third conductive layer to each
other", claims 1-9 are placed in invention group 1.

Further, claim 20 is classified into Invention 1, since said claim
20 has a technical feature related to the above-said special technical
feature.

(Invention 2) claims 10-19, 21 and 22

Claims 10-19 and claim 1 placed in invention group 1 have a common
technical feature that is a power module which is provided with "a first
insulating substrate that comprises a first conductive layer, a first
semiconductor device that is arranged on the first conductive layer and
has one main electrode connected to the first conductive layer, and a
second insulating substrate that is arranged on the first insulating
substrate so as to face the first semiconductor device and has a second
conductive layer".

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 the document 2.

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

In addition, claims 10-19 are not dependent on claim 1.

Further, claims 10-19 have no relationship such that these claims
are substantially same as or equivalent to any claim classified into
Invention 1.

Consequently, claims 10-19 cannot be classified into Invention 1.

In addition, since claims 10-19 have a special technical feature that
is a configuration wherein a first main electrode of a semiconductor
device is arranged in a superposition part and a first control electrode
is arranged in a non-superposition part, claims 10-19 are placed in
invention group 2.

Further, claims 21 and 22 have a technical feature related to the
above-said special technical feature, and are therefore classified into
Invention 2.

Form PCT/ISA/210 (extra sheet) (January 2015)
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