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[Document Title] CLAIMS
CLAIM 1

An interconnect structure in which a first insulating film is provided between a lower-layer
interconnect and an upper-layer interconnect, and the lower-layer interconnect and the upper-layer
interconnect are connected to each other through a via formed in the first insulating film, wherein:

at least one dummy via is connected in the vicinity of a connection portion of the
aforementioned via in the aforementioned upper-layer interconnect,

the aforementioned lower-layer interconnect is formed in a second insulating film provided
beneath the aforementioned first insulating film, and

the bottom portion of the aforementioned dummy via is formed within the aforementioned
second insulating film.

CLAIM 2

The interconnect structure according to Claim 1, wherein the aforementioned dummy via is
formed in the aforementioned first insulating film in such a way that the top portion of said
dummy via is connected to the aforementioned upper-layer interconnect.

CLAIM 3

The interconnect structure according to Claim 1, wherein the bottom portion of the
aforementioned dummy via is connected to a dummy interconnect formed within the
aforementioned second insulating film.

CLAIM 4
The interconnect structure according to Claim 1, wherein

a third insulating film is formed on the aforementioned upper-layer interconnect, and

the aforementioned dummy via is formed in the aforementioned third insulating film in
such a way that the bottom portion of said dummy via is connected to the aforementioned
upper-layer interconnect.

CLAIM 5
The interconnect structure according to any one of claims 1 to 4, wherein the diameter of the
aforementioned dummy via is smaller than the diameter of the aforementioned via.

CLAIM 6
The interconnect structure according to any one of Claims 1 to 4, wherein:

the planar shape of the aforementioned dummy via is a quadrilateral with its four sides
placed at right angles, and

the direction along the long side of the planar shape of the aforementioned dummy via is
the same as the direction along the short side of the aforementioned upper-layer
interconnect.

CLAIM 7
The interconnect structure according to any one of claims 1 to 4, wherein:

the planar shape of the aforementioned via is circular, and

the aforementioned dummy via has a planar shape different from that of the
aforementioned via.
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CLAIM 8

The interconnect structure according to any one of claims 1 to 4, wherein the aforementioned
dummy via is provided at a position closer to the center of the aforementioned upper-layer
interconnect than the aforementioned via.

CLAIM 9
The interconnect structure according to any one of claims 1 to 8, wherein the distance between
the aforementioned via and the aforementioned dummy via is 1 um or less.

CLAIM 10

An interconnect structure in which a first insulating film is provided between a lower-layer
interconnect and an upper-layer interconnect, and the aforementioned lower-layer interconnect
and the aforementioned upper-layer interconnect are connected to each other through a via formed
in the aforementioned first insulating film, wherein at least one insulating slit is formed in the
vicinity of a connection portion of the aforementioned via within the aforementioned upper-layer
interconnect.

CLAIM 11

The interconnect structure according to Claim 10, wherein the aforementioned insulating slit is
formed so as to be in contact with the connection portion of the aforementioned via in the
aforementioned upper-layer interconnect.

CLAIM 12
The interconnect structure according to Claim 11, wherein:

the planar shape of the aforementioned insulating slit is a quadrilateral with its four sides
placed at right angles,

the long side of the planar shape of the aforementioned insulating slit has a length that is
not less than twice but not more than four times the diameter of the aforementioned via, and

the long-side portion of the planar shape of the aforementioned insulating slit is in contact
with the connection portion of the aforementioned via in the aforementioned upper-layer
interconnect.

CLAIM 13
The interconnect structure according to Claim 10, wherein:

the planar shape of the aforementioned insulating slit is a quadrilateral with its four sides
placed at right angles,

the long side of the planar shape of the aforementioned insulating slit has a length that is
not less than twice and not more than ten times the diameter of the aforementioned via,

the direction along the long side of the planar shape of the aforementioned insulating slit is
the same as the direction along the short side of the aforementioned upper-layer

interconnect, and

the aforementioned insulating slit is provided at a position closer to the center of the
aforementioned upper-layer interconnect than the aforementioned via.
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CLAIM 14
The interconnect structure according to Claim 10, wherein the distance between the
aforementioned via and the aforementioned insulating slit is 1 um or less.

CLAIM 15

An interconnect structure in which a first insulating film is provided between a lower-layer
interconnect and an upper-layer interconnect, and the aforementioned lower-layer interconnect
and the aforementioned upper-layer interconnect are connected to each other through a via formed
in the aforementioned first insulating film, wherein:

the aforementioned upper-layer interconnect branches into a first interconnect portion
having a relatively wide interconnect width and a second interconnect portion having a
relatively narrow interconnect width,

the aforementioned via is connected to the aforementioned second interconnect portion,
and

at least one dummy portion that is connected to the aforementioned upper-layer
interconnect is disposed in the aforementioned first insulating film in the vicinity of a
branching point between the aforementioned first interconnect portion and the
aforementioned second interconnect portion.

CLAIM 16

The interconnect structure according to Claim 15, wherein the aforementioned dummy portion
is connected to the aforementioned second interconnect portion in the vicinity of the
aforementioned branching point.

CLAIM 17

The interconnect structure according to Claim 15, wherein the aforementioned dummy portion
is connected to the aforementioned first interconnect portion in the vicinity of the aforementioned
branching point.

CLAIM 18

The interconnect structure according to Claim 15, wherein the planar shape of the
aforementioned dummy portion is the same as that of the aforementioned via or is a quadrilateral
with its four sides placed at right angles.

CLAIM 19
The interconnect structure according to Claim 15, wherein the interconnect width of the
aforementioned second interconnect portion is 0.20 pum or less.

CLAIM 20
A method for the production of an interconnect structure, comprising:

a step for depositing a first insulating film on a lower-layer interconnect,

a step for forming, in the aforementioned first insulating film, a via hole reaching the
aforementioned lower-layer interconnect, at least one dummy hole located in the
vicinity of the aforementioned via hole, and an upper-layer interconnect trench
connected to respective openings of the aforementioned via hole and the
aforementioned dummy hole; and
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a step for embedding a conductive material in the aforementioned upper-layer
interconnect trench, the aforementioned via hole, and the aforementioned dummy hole
to form an upper-layer interconnect, a via that connects the aforementioned lower-
layer interconnect and the aforementioned upper-layer interconnect, and a dummy via
that is connected to the aforementioned upper-layer interconnect but not to the
aforementioned lower-layer interconnect,

wherein the aforementioned lower-layer interconnect is formed in a second insulating film
provided beneath the aforementioned first insulating film, and

wherein the aforementioned dummy hole is formed such that the bottom portion thereof is
positioned in the aforementioned second insulating film.

CLAIM 21
A method for the production of an interconnect structure, comprising:

a step for depositing a first insulating film on a lower-layer interconnect,

a step for forming, in the aforementioned first insulating film, a via hole reaching the
aforementioned lower-layer interconnect and an upper-layer interconnect trench connected
to the opening of the aforementioned via hole,

a step for embedding a conductive material in the aforementioned upper-layer interconnect
trench and the aforementioned via hole to form an upper-layer interconnect and a via that
connects the aforementioned lower-layer interconnect and the aforementioned upper-layer
interconnect,

a step for depositing a second insulating film on the aforementioned upper-layer
interconnect;

a step for forming, in the aforementioned second insulating film, a dummy hole that
reaches the aforementioned upper-layer interconnect and is located in the vicinity of the
aforementioned via, and

a step for embedding another conductive material in the aforementioned dummy hole to
form at least one dummy via.

CLAIM 22

The method for the production of an interconnect structure according to Claim 20 or Claim 21,
wherein the distance between the aforementioned via hole and the aforementioned dummy hole is
1 pm or less.

CLAIM 23
A method for the production of an interconnect structure, comprising:

a step for depositing a first insulating film on a lower-layer interconnect,
a step for forming, in the aforementioned first insulating film, a via hole reaching

the aforementioned lower-layer interconnect and an upper-layer interconnect trench
connected to the opening of the aforementioned via hole; and
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a step for embedding a conductive material in the aforementioned upper-layer
interconnect trench and the aforementioned via hole to form an upper-layer
interconnect and a via that connects the aforementioned lower-layer interconnect
and the aforementioned upper-layer interconnect;

wherein the step for forming the aforementioned via hole and the aforementioned upper-
layer interconnect trench includes a step for keeping a portion of the aforementioned first
insulating film remaining in the vicinity of a connection portion of the aforementioned via
hole in the aforementioned upper-layer interconnect trench, thereby providing an insulating
slit.

CLAIM 24

The method for the production of an interconnect structure according to Claim 23, wherein the
aforementioned insulating slit is provided so as to be in contact with the connection portion of the
aforementioned via in the aforementioned upper-layer interconnect.

CLAIM 25
The method for the production of an interconnect structure according to Claim 24, said
interconnect structure being characterized by:

the planar shape of the aforementioned insulating slit being a quadrilateral with its four
sides placed at right angles,

the long side of the planar shape of the aforementioned insulating slit having a length that
is not less than twice but not more than four times the diameter of the aforementioned via
hole, and

the long-side portion of the planar shape of the aforementioned insulating slit being in
contact with the connection portion of the aforementioned via in the aforementioned upper-
layer interconnect.

CLAIM 26
The method for the production of an interconnect structure according to Claim 23, said
interconnect structure being characterized by:

the planar shape of the aforementioned insulating slit being a quadrilateral with its four
sides placed at right angles,

the long side of the planar shape of the aforementioned insulating slit having a length that
is not less than twice and not more than ten times the diameter of the aforementioned via
hole,

the direction along the long side of the planar shape of the aforementioned insulating slit
being the same as the direction along the short side of the aforementioned upper-layer

interconnect, and

the aforementioned insulating slit being provided at a position closer to the center of the
aforementioned upper-layer interconnect than the aforementioned via.

Page 31 of 51



P.9
CLAIM 27
A method for the production of an interconnect structure, comprising:

a step for depositing a first insulating film on a lower-layer interconnect,

a step for forming, in the aforementioned first insulating film, a via hole reaching the
aforementioned lower-layer interconnect, an upper-layer interconnect trench connected to
the opening of the aforementioned via hole and branched into a first trench having a
relatively wide width and a second trench having a relatively narrow width, and a recess
disposed in the vicinity of a branching point between the aforementioned first trench and
the aforementioned second trench, and

a step for embedding a conductive material in the aforementioned upper-layer interconnect
trench, the aforementioned via hole, and the aforementioned recess to form an upper-layer
interconnect, a via that connects the aforementioned lower-layer interconnect and the
aforementioned upper-layer interconnect, and a dummy portion that is connected to the
aforementioned upper-layer interconnect but not connected to the aforementioned lower-
layer interconnect.

CLAIM 28

The method for the production of an interconnect structure according to Claim 27, wherein the
aforementioned dummy portion is connected to either the aforementioned first interconnect
portion or the aforementioned second interconnect portion in the vicinity of the aforementioned
branching point.

CLAIM 29

The method for the production of an interconnect structure according to Claim 27, wherein the
planar shape of the aforementioned dummy portion is the same as that of the aforementioned via
or is a quadrilateral with its four sides placed at right angles.

CLAIM 30
The method for the production of an interconnect structure according to Claim 27, wherein the
interconnect width of the aforementioned second interconnect portion is 0.20 pm or less.
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4. Results of Screening Search (Presented by Claim)
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[Claim
No.]

[Reference
No.]

[Category]

[Relevant
Section]

[Differences and Undiscovered Elements in Comparison with the Invention
Claimed in the Subject Application]

1 1 X p4, |Al A2A3A40000
5,
3 Y p3  |Al A2 A3 A4 “The first and second insulating films” are identical A o A x
2 1 X p4,5/A50
3 1 X p6 |A60
4 1 X p7,9A70
5 3 Y p3 |A8o
6,7, None
8
9 1 X p4 |Al2o
10 |2 X p3 |Bl B2oo
4 EA |p8,9(B1 B2 “The slit” is provided in the lower-layer interconnect © A
5 EA |[p5, 6|B1 B2 “The slit” is provided in the lower-layer interconnect 0 A
11 2 X p3 |B3o
12, None
13, 14
15 |4 EX |pl0 |C1 C2C3C40000
16,174 EX |pl0 |C5C6o0o0
18, 19 None
20 1 X p 8, |D1 D2 D3 D4 D5 “The bottom portion” is in contact with the second insulating film o
9,10 ©0o0A
21 1 Y p 8, |E1 E2 E3 E4 ES E6 Does not reach the lower-layer interconnect o o o 0 A A/
9, 10, | Not “another conductive material.”
11
22 1 X ps8, |E70
9,10,
11
23 2 X p3 F1 F2F3F4o0000
5 EX |p6 |Fl F2F3F40o000
24 |2 X p3 F5o
25 2 X p3 F6 F7F8 o x o
26 None
27 None
28, None
29,30
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Office Action
(Notification of Reasons for Rejection)

Patent Application Filing Number: Tokugan 2004-304019

Date Drafted: January 30, Heisei 19 (2007)

Examiner of the Japan Patent Office: Mr. Makoto Onoda 8427 4L00 Agent of the
Patent Applicant: Mr. Hiroshi Maeda (plus 9 others)
Applicable Provisions: Article 29(i), Article 29(ii), and Article 36

This application should be rejected for the reasons described below. If there is any
objection to this action, please submit a written argument within sixty (60) days
following the dispatch date of this communication.

REASON

1. A patent cannot be granted to the invention as claimed in the following claims of the
subject application in accordance with the provision in Article 29(1)(iii) of the Patent
Act, because such an invention is described in the publications listed in a later section,
such publications having already been distributed in Japan prior to the filing of the
subject application.

2. A patent cannot be granted to the invention as claimed in the following claims of the
subject application in accordance with the provisions in Article 29(ii) of the Patent Act
because a person having ordinary knowledge in the technical field of the art could have
easily arrived at the invention prior to the filing of the application based on the
inventions disclosed in the publications listed in a later section, which have already
been distributed in Japan prior to the filing of the subject application.

3. The descriptions in the "Scope of Claims" section of the subject application do not
satisfy the requirement stipulated in Article 36(6)(i1) of the Patent Act in terms of the
points described in a later section.

RECITALS
(See the List of Cited Literature, Etc., for the cited documents and the like)

Concerning Novelty / Non-obviousness
[Claim 10], [Claim 11], [Claim 23], and [Claim 24]
* Reasons 1 and 2
* Cited Document 1
* Remarks
Cited document 1: For example, see Figures 5 to 8 and related descriptions

[Claims 12] through [Claims 14], [Claims 25], and [Claims 26]
- Reason 2
+ Cited Document 1
* Remarks
The limitations recited in these claims are merely obvious matters of design choice that could have been
made, as appropriate, by a person skilled in the art based on what is described in Cited Document 1.
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Concerning Insufficient Description
CLAIM 3

+ Reason 3

* Remarks
The limitations recited in this claim contradict the statement in Claim 1, which is
cited by this claim, namely, “the aforementioned lower-layer interconnect is formed in
a second insulating film provided beneath the aforementioned first insulating film, and
the bottom portion of the aforementioned dummy via is formed in the aforementioned

second insulating film.”
Incidentally, the same inconsistency applies to the claims that make reference to this claim.

CLAIM 4
+ Reason 3

* Remarks
The limitations recited in this claim contradict the statement in Claim 1, which is
cited by this claim, namely, “the aforementioned lower-layer interconnect is formed in
a second insulating film provided beneath the aforementioned first insulating film, and
the bottom portion of the aforementioned dummy via is formed in the aforementioned

second insulating film.”
Incidentally, the same inconsistency applies to the claims that make reference to this claim.

<Claims that appear to have no reasons for rejection>

At present, no grounds for rejection have been found in the invention claimed in claims
2, 15 through 22, and 27 through 30. If and when any grounds for rejection are found in
these claims in the future, a further Office Action (Notice of Reasons for Rejection) will

be issued.

List of Cited Documents, etc.

1.JP, 2002-033384, A

Record of Prior Art Search Result

Searched Fields IPC  HOIL 21/3205,

HOIL 21/768,
HOIL 21/822,
HO1L 27/04
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DB Names

* Prior Art Documents

The above record of the prior art search does not constitute the reasons for rejection.

Director / Deputy  Chief Examiner / Deputy Examiner Assistant Examiner
Masahide Kawaguchi Makoto Onoda
8421 8427
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[Document Title] Written Amendment

[Reference Number] 2926460258

[Date of Submittal] April 4, Heisei 19 (2007)

[Addressed to] Commissioner of the Japan Patent Office

[Indication of Case]
[Application Filing Number] 7okugan 2004-304019

[Amended by]

[Identification Number] 000005821

[Name] Matsushita Electric Industrial Co., Ltd.
[Agent]

[Identification Number] 100077931

[Patent Attorney]

[Name or Designation] Hiroshi Maeda
[Dispatch Number] 047674

[Number of Claims Added by the Amendment] 12
[Amendment 1]
[Document Subject to the Amendment] Claims
[[tem Subject to Amendment] Full text
[Method of Amendment] Change
[Content of the Amendment]
[Document Title] CLAIMS
CLAIM 1
A semiconductor device comprising:

a semiconductor substrate,

a first interconnect formed on the aforementioned semiconductor substrate,

a first insulating film formed on the aforementioned first interconnect,

a second interconnect formed on the aforementioned first insulating film

a via that penetrates the aforementioned first insulating film and connects the
aforementioned first interconnect and the aforementioned second interconnect, and

a dummy via connected to the aforementioned second interconnect.

CLAIM 2

The semiconductor device according to Claim 1. further comprising a second insulating film
formed on the aforementioned semiconductor substrate,

wherein:

the aforementioned first interconnect is formed on the aforementioned second insulating film,
and

the aforementioned dummy via is connected to a first dummy interconnect formed on the
aforementioned second insulating film.

CLAIM 3
The semiconductor device according to Claim 2. wherein the width of the aforementioned first
dummy interconnect is smaller than the width of the aforementioned second interconnect.

CLAIM 4

The semiconductor device according to Claim 2 or Claim 3, wherein the width of the
aforementioned first dummy interconnect is substantially equal to the width of the aforementioned
first interconnect.
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CLAIM 5

The semiconductor device according to Claim 1, wherein the bottom surface of the aforementioned
dummy via is positioned lower than the bottom surface of the aforementioned via.

CLAIM 6
The semiconductor device according to Claim 5. further comprising a second insulating film
formed on the aforementioned semiconductor substrate, wherein:

the aforementioned first interconnect is formed on the aforementioned second insulating film,
and

the bottom portion of the aforementioned dummy via is positioned in the aforementioned
second insulating film.

CLAIM 7
The semiconductor device according to any one of claims 1 to 6, wherein the aforementioned
second interconnect and the aforementioned via constitute a dual damascene structure.

CLAIM 8
The semiconductor device according to any one of claims 1 to 7, wherein the aforementioned
second interconnect and the aforementioned dummy via constitute a dual damascene structure.

CLAIM 9
The semiconductor device according to Claim 1, wherein the aforementioned dummy via is
connected to the upper surface of the aforementioned second interconnect.

CLAIM 10
The semiconductor device according to Claim 9, wherein the aforementioned dummy via is formed
in a third insulating film formed on the aforementioned second interconnect.

CLAIM 11
The semiconductor device according to Claim 10, wherein the aforementioned third insulating film
has a laminated structure including a SiN film and a SiO. film.

CLAIM 12
The semiconductor device according to any one of claims 9 to 11, wherein the aforementioned
dummy via comprises a second barrier film and a second conductive film.

CLAIM 13
The semiconductor device according to Claim 12. wherein the aforementioned second conductive
film contains copper.

CLAIM 14

The semiconductor device according to any one of claims 9 to 13, wherein a second dummy
interconnect is provided on the aforementioned dummy via so as to be in contact with the top
portion of the aforementioned dummy via.

CLAIM 15
The semiconductor device according to any one of claims 1 to 14, wherein the aforementioned first
insulating film has a laminated structure including a SiN film and a SiO: film.

CLAIM 16
The semiconductor device according to any one of claims 1 to 15, wherein the aforementioned first
interconnect comprises a first barrier film and a first conductive film.
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CLAIM 17

The semiconductor device according to Claim 16, wherein the aforementioned first conductive film
contains copper.

CLAIM 18

The semiconductor device according to any one of claims 1 to 17, wherein the aforementioned first
interconnect and the aforementioned second interconnect are each connected to another element or
an external electrode.

CLAIM 19
The semiconductor device according to any one of claims 1 to 18, wherein:

the aforementioned first interconnect, the aforementioned second interconnect, and the
aforementioned via each constitute a part of a closed circuit, but

the aforementioned dummy via does not constitute a closed circuit.

CLAIM 20
The semiconductor device according to any one of claims 1 to 19. wherein the width of the
aforementioned first interconnect is smaller than the width of the aforementioned second
interconnect.

CLAIM 21
The semiconductor device according to any one of claims 1 to 20. wherein the planar shapes of the
aforementioned via and the aforementioned dummy via are substantially circular.

CLAIM 22
The semiconductor device according to Claim 21, wherein the diameter of the aforementioned via
is substantially equal to the diameter of the aforementioned dummy via.

CLAIM 23
The semiconductor device according to Claim 21, wherein the diameter of the aforementioned
dummy via is smaller than the diameter of the aforementioned via.

CLAIM 24
The semiconductor device according to any one of claims 1 to 20, wherein the planar shapes of the
aforementioned via and the aforementioned dummy via are substantially square.

CLAIM 25
The semiconductor device according to Claim 24, wherein the length of one side of the
aforementioned via is substantially equal to the length of one side of the aforementioned dummy via.

CLAIM 26
The semiconductor device according to Claim 24. wherein the length of one side of the
aforementioned dummy via is smaller than the length of one side of the aforementioned via.

CLAIM 27
The semiconductor device according to any one of claims 1 to 20, wherein the planar shape of the
aforementioned dummy via is substantially rectangular.

CLAIM 28

The semiconductor device according to Claim 27, wherein the direction along the long side of the
planar shape of the aforementioned dummy via is the same as the direction along the short side of
the aforementioned second interconnect.
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CLAIM 29

The semiconductor device according to any one of claims 1 to 28, wherein the distance between the
aforementioned via and the aforementioned dummy via is 25 um or less.

CLAIM 30
The semiconductor device according to Claim 29. wherein the distance between the aforementioned
via and the aforementioned dummy via is 1 um or less.

CLAIM 31

The semiconductor device according to any one of claims 1 to 28, wherein the distance between the
aforementioned via and the aforementioned dummy via is substantially equal to the minimum
interconnect width.

CLAIM 32
The semiconductor device according to any one of claims 1 to 31, wherein a plurality of the
aforementioned dummy vias is provided.

CLAIM 33
The semiconductor device according to any one of claims 1 to 32, wherein the distance between the
aforementioned via and one end of the aforementioned second interconnect is shorter than the
distance between the aforementioned dummy via and said one end, and is also shorter than the
distance between the aforementioned via and the other end of the aforementioned second
interconnect.

CLAIM 34
The semiconductor device according to any one of claims 1 to 33. wherein:

the aforementioned second interconnect comprises a first interconnect portion and a second
interconnect portion that has a narrower interconnect width than the aforementioned first
interconnect portion and branches from the aforementioned first interconnect portion, and

the aforementioned via is connected to the aforementioned second interconnect portion.

CLAIM 35

The semiconductor device according to Claim 34, wherein the aforementioned dummy via is
formed at, or in the vicinity of, a branching point between the aforementioned first interconnect
portion and the aforementioned second interconnect portion.

CLAIM 36
The semiconductor device according to Claim 34 or Claim 35, wherein the width of the
aforementioned second interconnect portion is 0.20 um or less.

CLAIM 37
The semiconductor device according to any one of claims 34 to 36, wherein:

the planar shape of the aforementioned dummy via is substantially a quadrilateral with its
four sides placed at right angles, and

the direction along the long side of the aforementioned dummy via is the same as the
direction along the long side of the aforementioned first interconnect portion.
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CLAIM 38

A method for the production of a semiconductor device, said method comprising:

(a) a step for forming a first interconnect on a semiconductor substrate,

(b) a step for forming a first insulating film on the aforementioned first interconnect,

(c) a step for forming, in the aforementioned first insulating film, a via hole that connects to
the aforementioned first interconnect, a dummy hole that does not connect to the
aforementioned first interconnect, and an interconnect trench that connects to the
aforementioned via hole and the aforementioned dummy hole, and

(d) a step for embedding a conductive material in the aforementioned via hole, the
aforementioned dummy hole, and the aforementioned interconnect trench to thereby form
a via, a dummy via, and a second interconnect.

CLAIM 39
The method for the production of a semiconductor device according to Claim 38, wherein:

in the aforementioned step (a), a first dummy interconnect is concurrently formed on the
aforementioned semiconductor substrate, and

in the aforementioned step (c¢), the aforementioned dummy hole is connected to the
aforementioned first dummy interconnect.

CLAIM 40
A method for the production of a semiconductor device, said method comprising:

(a) a step for forming a first interconnect on a semiconductor substrate,

(b) a step for forming a first insulating film on the aforementioned first interconnect,

(c) a step for forming, in the aforementioned first insulating film, a via hole that connects to
the aforementioned first interconnect and an interconnect trench that connects to the
aforementioned via hole,

(d) a step for embedding a conductive material in the aforementioned via hole and the
aforementioned interconnect trench to thereby form a via and a second interconnect,

(e) a step for forming a second insulating film on the aforementioned second interconnect,

(f) a step for forming, in the aforementioned second insulating film, a dummy hole that
connects to the aforementioned second interconnect. and

(2) a step for embedding a conductive material in the aforementioned dummy hole to
thereby form a dummy via.

CLAIM 41
The method for the production of a semiconductor device according to any one of claims 38 to 40,
wherein:

in the aforementioned step (c), the aforementioned interconnect trench comprises a first
interconnect trench portion and a second interconnect trench portion that has a narrower
width than the aforementioned first interconnect trench portion and branches from the
aforementioned first interconnect trench portion, and
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the aforementioned via hole is connected to the aforementioned second interconnect trench
portion.

CLAIM 42
The method for the production of a semiconductor device according to Claim 41, wherein, in the

aforementioned step (c), the aforementioned dummy hole is connected to the aforementioned
interconnect trench at, or in the vicinity of, a branching point between the aforementioned first
interconnect trench portion and the aforementioned second interconnect trench portion.

[Amendment 2]
[Document Subject to the Amendment] SPECIFICATION
[[tem Subject to Amendment] Title of the Invention
[Method of Amendment] Change
[Content of the Amendment]
[Title of the Invention] Semiconductor Device and the Production Method Thereof

[Indication of Handling Fees]
[Prepayment ledger number] 014409
[Amount Paid] 48,000 yen
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[Document Title] Written Argument

[Reference Number] 2926460258

[Date of Submittal] April 4, Heisei 19 (2007)

[Addressed to] Mr. Makoto Onoda, Examiner of the Japan Patent Office

[Indication of Case]
[Application Filing Number] 7okugan 2004-304019
[Agent of the Patent Applicant]

[Identification Number] 000005821

[Name] Matsushita Electric Industrial Co., Ltd.
[Agent]

[Identification Number] 100077931

[Patent Attorney]

[Name or Designation] Hiroshi Maeda
[Dispatch Number] 047674

[Content of the Argument]
(1) Essential Point of Reason for the Decision of Rejection
With respect to the present application, a Notice of Reasons for Rejection was issued on
February 6, 2007 (date of dispatch), stating as follows:

That the invention as claimed in claims 10, 11, 23, and 24 falls under Article 29(1)(iii) of the
Patent Act, since it is the same as the invention described in Japanese Patent Application Laid-open
No. 2002-033384 (hereinafter referred to as Cited Document 1); therefore, a patent cannot be
granted (Reason for Rejection 1);

That the invention as claimed in claims 10 to 14 and 23 to 26 falls under Article 29(ii) of the
Patent Act, since it could have been easily conceived, prior to the filing of the present application,
by a person having ordinary skill in the art based on the invention described in Cited Document 1;
therefore, a patent cannot be granted (Reason for Rejection 2); and

That the invention as claimed in claims 3, 4, and the claims depending thereon (claims 5-9) does
not satisfy the requirements prescribed in Article 36(6)(ii) of the Patent Act, as it is inconsistent with
claim 1, which is cited by said claims (Reason for Rejection 3).

(2) Reasons Why a Patent Should Be Granted to the Invention Claimed in the Subject

Application

In response to the above-mentioned Office Action, the applicant of the subject application has
made amendments by means of a separately filed Written Amendment in order to clarify the gist of
the present invention.

Additionally, it is apparent that Reasons for Rejection 1 and 2 have been resolved through the
deletion of former claims 10 to 14 and 23 to 26 in the present amendment.

Furthermore, it is also apparent that Reason for Rejection 3 has been resolved, as the constituent
element, “the aforementioned lower-layer interconnect is formed in a second insulating film
provided beneath the aforementioned first insulating film, and the bottom portion of the
aforementioned dummy via is formed in the aforementioned second insulating film,” has been
deleted from former Claim 1, thereby establishing a new independent Claim 1 and resolving the
inconsistency with the invention as claimed in former claims 3 and 4 and the claims depending
thereon.

Moreover, in the present amendment, the terms “lower-layer interconnect” and “upper-layer
interconnect” in the Scope of Claims have been revised to “first interconnect” and “second
interconnect,” respectively, to conform with the terminology used in the specification. It has also
been clarified that these interconnects, together with the insulating film, are formed on a
semiconductor substrate, and the category of the invention has been changed from “interconnect
structure” and “method for the production of interconnect structure” to “semiconductor device” and
“method for the production of a semiconductor device.” Additionally, the invention claimed in
former Claim 15 (formerly an independent claim) has been made dependent on new Claim 1, and
similar changes have been made to the method claims. Although new dependent claims have also
been added, none of these amendments introduce new matter. The correspondence between the new
claims and the former claims, as well as the basis for the amendments, are as follows:
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23
24
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28
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31
32
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34
35
36
37
38
39
40
41
42

(3) Conclusion

As described above, it is our belief that all the Reasons for Rejection against the present
application have been resolved. Accordingly, we respectfully request that you re-examine the
subject application based on the concurrently submitted Written Amendment and render a decision
to grant a patent.

Basis for Amendment

Partial deletion of the constituent elements of former Claim 1
Paragraph 0064 and Figure 2 (b)

Paragraph 0066 and Figure 2 (c)

Paragraph 0066 and Figure 2 (c)

Paragraph 0090 and Figure 7(b), 7(c)
Paragraph 0090 and Figure 7(b), 7(c)
Paragraph 0064 and Figure 2 (b)

Paragraph 0064 and Figure 2 (b)

Paragraph 0142 and Figure 13(b), 13(c)
Paragraph 0142 and Figure 13(b), 13(c)
Paragraph 0142

Paragraphs 0142, 0153 and Figure 13(a)
Paragraph 0142

Paragraph 0158

Paragraph 0064

Paragraphs 0064, 0071 and Figure 2(a)
Paragraph 0064

Paragraph 0065

Paragraph 0065

Paragraph 0066

Paragraph 0066

Paragraph 0066

Paragraph 0107

Paragraph 0066

Paragraph 0066

Paragraph 0107 (paragraph 0066)

Paragraphs 0121 and Figures 9(a), 9(b)
Paragraphs 0121 and Figures 9(a), 9(b)
Paragraph 0075

Paragraph 0075

Paragraph 0075

Paragraph 0078

Paragraph 0121 and Figure 99(b)

Paragraph 0081 and Figure 4

Paragraph 0081 and Figure 4

Paragraph 0087

Paragraph 0135 and Figure 10

Partial deletion of the constituent elements of former Claim 20
Paragraphs 0068, 0069 and Figures 1(a), 1(b)
Formal amendment only

Paragraph 0081, 0082, 0135, 0136, figures 4 and 10
Paragraph 0081, 0082, 0135, 0136, figures 4 and 10

P. 11
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Decision to Grant a Patent

Patent Application Tokugan 2004-304019
Filing Number:
Date Drafted: October 22, Heisei 19 (2007)
Examiner of the Japan Makoto Onoda 8427 4L.00
Patent Office:
Title of the Invention Semiconductor Device and the
Production Method Thereof
Number of Claims 42
Patent Applicant: Matsushita Electric Industrial Co., Ltd.
Agent: Hiroshi Maeda (plus 9 others)

I hereby certify that the content described above is a true and correct representation of the matters
recorded on file.

Director / Deputy  Chief Examiner / Deputy Examiner Assistant Examiner Classifier
Haruka Onda Makoto Onoda Haruka Onda
8934 8427 8934
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1. Application Type

2. Cited References

3. Application of Article 30 of the Patent Act
4. Change in the title of the invention:

5. International Patent Classification (IPC)

6. Deposition of microorganism

Standard
Yes
None
None

HOIL 21/88,
HOIL 21/90,
HOIL 27/04

7. Indication that the retroaction of the filing date is not permitted

P.2

op @
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Reference Information

Patent Application Filing No. Tokugan 2004-304019

1. Searched Fields (IPC, DB name)
HO1L 21/3205

HO1L 21/768

HO1L 21/822

HO1L 23/52

HO1L 27/04

2. Referenced Patent Documents

Japanese Patent Unexamined Application Laid-Open Disclosure No. 2002-033384 (JP, A)

3. Reference Books / Journals
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“ie:  Legaltranslations.biz

epransatonsbif
(A Division of Nelles Translations)

3 Grant Square Ste. 336 e Hinsdale, IL 60521 o 630-539-8082 ¢ www.nellestranslations.com

Certification

This is to certify that the foregoing translation of the document entitled "Document Title:
CLAIMS (JP4047324)” was made from Japanese to English by a competent professional translator
that is proficient in both languages. This work, to the best of our knowledge and belief, is a true and

complete rendering into English of the original document.

Date: October 15, 2025

Elipn

Donald W. Hanley, CEO

www.nellestranslations.com
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