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Docket No.: 071971-006% PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080
Takeshi HARADA Confirmation Number: 7270
Application No.: 11/000,904 Group Art Unit: 2823

Filed: December 02, 2004 Examiner: Thanh V. Pham

For: SEMICONDUCTOR DEVICE HAVING'VIA CONNECTING BETWEEN
INTERCONNECTS (AS AMENDED)

AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
The following Amendment and Remarks are submitted in response to the Office Action
dated May 22, 2007.
Amendments to the specification begin on page 2 of this paper.

Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 15 of this paper.

§8/24/2687 KAHWED1 0uBOEWES SB0A17 11863984
¥l resiged 168.08 DA
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IN THE SPECIFICATION:

Please amend the Title of the Invention as follows:

SEMICONDUCTOR DEVICE HAVING VIA CONNECTING BETWEEN INTERCONNECTS
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IN THE CLAIMS

Please amend the claims as follows:

1-26. (Cancelled)

27. (Currently Amended) A semiconductor device comprising:

a semiconductor substrate;

a first interconnect formed on the semiconductor substrate;

a first insulating film formed on the first interconnect;

a second interconnect formed on the first insulating film;

a via formed through the first insulating film and connecting between the first and second
interconnects; and

a dummy via connected to the second interconnect,

wherein the dummy via is made of a conductive film.

28. (Previously Presented) The semiconductor device of claim 27 further comprising a
second insulating film formed on the semiconductor substrate,

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

the dummy via is connected to a first dummy interconnect formed on the second

insulating film.

29. (Previously Presented) The semiconductor device of claim 27, wherein the second

interconnect and the via form a dual damascene structure.
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30. (Previously Presented) The semiconductor device of claim 27, wherein the second

interconnect and the dummy via form a dual damascene structure.

31. (Previously Presented) The semiconductor device of claim 27, wherein the first

insulating film has a multilayer structure including a SiN film and a SiO; film.

32. (Previously Presented) The semiconductor device of claim 27, wherein the second

interconnect includes a first barrier film and a first conductive film.

33. (Previously Presented) The semiconductor device of claim 32, wherein the first

conductive film includes copper.

34. (Previously Presented) The semiconductor device of claim 27, wherein each of the

first and second interconnects is connected to another element or an external electrode.
35. (Previously Presented) The semiconductor device of claim 27, wherein the first
interconnect, the second interconnect and the via constitute part of a closed circuit, and

the dummy via does not constitute a closed circuit.

36. (Previously Presented) The semiconductor device of claim 27, wherein the first

interconnect has a width smaller than that of the second interconnect.
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37. (Previously Presented) The semiconductor device of claim 28, wherein the first

dummy interconnect has a width smaller than that of the second interconnect.
38. (Previously Presented) The semiconductor device of claim 28, wherein a width of the
first dummy interconnect and a width of the first interconnect are substantially equal to each

other.

39. (Previously Presented) The semiconductor device of claim 27, wherein the via and

the dummy via are substantially circular in a plan view.

40. (Previously Presented) The semiconductor device of claim 39, wherein a diameter of

the via and a diameter of the dummy via are substantially equal to each other.

41. (Previously Presented) The semiconductor device of claim 27, wherein a planar shape

of each of the via and the dummy via is substantially a square.

42. (Previously Presented) The semiconductor device of claim 41, wherein a length of a

side of the via and a length of a side of the dummy via are substantially equal to each other.

43, (Previously Presented) The semiconductor device of claim 27, wherein the first

interconnect and the second interconnect extend in a same direction.
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44, (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via is provided on an extended line along which the first interconnect extends.

45. (Previously Presented) The semiconductor device of claim 27, wherein the via is
substantially circular in a plan view, and

a diameter of the via is substantially equal to a width of the first interconnect.

46. (Previously Presented) The semiconductor device of claim 27, wherein a planar shape
of the via is substantially a square, and

a side of the via is substantially equal to a width of the first interconnect.

47. (Previously Presented) The semiconductor device of claim 28, wherein the dummy
via is substantially circular in a plan view, and
a diameter of the dummy via is substantially equal to a width of the first dummy

interconnect.

48. (Previously Presented) The semiconductor device of claim 28, wherein a planar shape
of the dummy via is substantially a square, and

a side of the dummy via is substantially equal to a width of the first dummy interconnect.

49. (Previously Presented) The semiconductor device of claim 28, wherein each of the
first interconnect and the first dummy interconnect is buried in an upper portion of the second

insulating film.
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50. (Previously Presented) The semiconductor device of claim 28, wherein a longer side
of the first interconnect and a longer side of the first dummy interconnect form substantially a

right angle.

51. (Previously Presented) The semiconductor device of claim 27, wherein the via and

the dummy via are spaced at a distance of 25 um or less.

52. (Previously Presented) The semiconductor device of claim 27, wherein the via and

the dummy via are spaced at a distance of 1um or less.

53. (Previously Presented) The semiconductor device of claim 27, wherein the distance

between the via and the dummy via is substantially equal to a minimum interconnect width.

54. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via is provided in plural.

55. (Withdrawn) The semiconductor device of claim 27, wherein a bottom of the dummy

via is located deeper than a bottom of the via.
56. (Withdrawn) The semiconductor device of claim 27 further comprising a second

insulating film formed on the semiconductor substrate,

wherein the first interconnect is formed on the second insulating film, and
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a bottom of the dummy via is located in the second insulating film.

57. (Previously Presented) The semiconductor device of claim 27, wherein the via and
the dummy via are substantially circular in a plan view, and

a diameter of the dummy via is smaller than a diameter of the via.

58. (Previously Presented) The semiconductor device of claim 27, wherein a planar shape
of each of the via and the dummy via is substantially a square, and

a side of the dummy via is smaller than a side of the via.

59. (Previously Presented) The semiconductor device of claim 28, wherein the dummy
via is substantially circular in a plan view, and

a diameter of the dummy via is smaller than a width of the first dummy interconnect.

60. (Previously Presented) The semiconductor device of claim 28, wherein a planar shape
of the dummy via is substantially a square, and

a side of the dummy via is smaller than a width of the first dummy interconnect.

61. (Previously Presented) The semiconductor device of claim 27, wherein the dummy
via is substantially rectangular in a plan view, and
a longer side of the dummy via in a plan view and a shorter side of the second

interconnect are provided along a same direction.
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62. (Previously Presented) The semiconductor device of claim 27, wherein a distance
between the via and one end of the second interconnect is shorter than a distance between the
dummy via and the one end of the second interconnect and shorter than a distance between the

via and the other end of the second interconnect.

63. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via is connected to the upper surface of the second interconnect.

64. (Previously Presented) The semiconductor device of claim 63, wherein the dummy

via is formed in a third insulating film formed on the second interconnect.

65. (Previously Presented) The semiconductor device of claim 64, wherein the third

insulating film has a multilayer structure including a SiN film and a SiO; film.

66. (Previously Presented) The semiconductor device of claim 63, wherein the dummy

via includes a second barrier film and a second conductive film.

67. (Previously Presented) The semiconductor device of claim 66, wherein the second

conductive film includes copper.

68. (Previously Presented) The semiconductor device of claim 63, wherein a second
dummy interconnect is provided on the dummy via so as to come in contact with a top of the

dummy via.
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69. (Withdrawn) The semiconductor device of claim 27, wherein the second interconnect

is comprised of a first interconnect portion and a second interconnect portion whose interconnect

width is smaller than that of the first interconnect portion and which branches from the first
interconnect portion, and

the via is connected to the second interconnect portion.

70. (Withdrawn) The semiconductor device of claim 69, wherein the dummy via is

formed at or near the branch point between the first and second interconnect portions.

71. (Withdrawn) The semiconductor device of claim 69, wherein a width of the second

interconnect portion is 0.2 um or less.

72. (Withdrawn) The semiconductor device of claim 69, wherein the dummy via is
substantially rectangular in a plan view, and
a longer side of the dummy via and a longer side of the first interconnect portion are

provided along a same direction.

73. (Withdrawn) A semiconductor device comprising:

a semiconductor substrate;

a first interconnect formed on the semiconductor substrate;
a first insulating film formed on the first interconnect;

a second interconnect formed on the first insulating film;

10
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a via formed through the first insulating film and connecting between the first and second
interconnects; and

an insulating slit formed in the second interconnect.

74. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit is in

contact with a portion of the second interconnect connected to the via.

75. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit is
substantially rectangular in a plan view, and
a longer side of the insulating slit is in contact with a portion of the second interconnect

connected to the via.

76. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit is
substantially rectangular in a plan view,

a planar shape of the via is substantially a square, and

a length of a longer side of the insulating slit is equal to or greater than twice a length of a

side of the via and less than or equal to four times the length of the side of the via.

77. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit is
substantially rectangular in a plan view,

the via is subétantially circular in a plan view, and

a length of a longer side of the insulating slit is equal to or greater than twice a diameter

of the via and less than or equal to four times the diameter of the via.

11
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78. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit and

the via are spaced at a distance of 1 um or less.

79. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit is
substantially rectangular in a plan view, and
a longer side of the insulating slit in a plan view and a shorter side of the second

interconnect are provided along a same direction.

80. (Withdrawn) The semiconductor device of claim 73, wherein a distance between the
via and one end of the second interconnect is shorter than a distance between the insulating slit
and the one end of the second interconnect and shorter than a distance between the via and the

other end of the second interconnect.

81. (Withdrawn) A method for fabricating a semiconductor device comprising the steps
of:

(a) forming a first interconnect on a semiconductor substrate;

(b) forming a first insulating film on the first interconnect;

(c) forming in the first insulatihg film, a via hole connected to the first interconnect, a
dummy hole which is not connected to the first interconnect, and an interconnect trench
connected to the via hole and the dummy hole; and

(d) depositing a conductive material in the via hole, the dummy hole and the interconnect

trench, thereby forming a via, a dummy via and a second interconnect.

12
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82. (Withdrawn) The method of claim 81, wherein in the step (a) a first dummy
interconnect is simultaneously formed on the semiconductor substrate, and

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

83. (Withdrawn) A method of fabricating a semiconductor device comprising the steps
of:

(a) forming a first interconnect on a semiconductor substrate;

(b) forming a first insulating film on the first interconnect;

(c) forming in the first insulating film, a via hole connected to the first interconnect and
an interconnect trench connected to the via hole;

(d) depositing a conductive material in the via hole and the interconnect trench, thereby
forming a via and a second interconnect;

(e) forming a second insulating film on the second interconnect;

(f) forming in the second insulating film a dummy hole connected to the second
interconnect; and

(g) depositing a conductive material in the dummy hole, thereby forming a dummy via.

84. (Withdrawn) A method of fabricating a semiconductor device comprising the steps
of:
(a) forming a first interconnect on a semiconductor substrate;

(b) forming a first insulating film on the first interconnect;

13
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(c) forming in the first interconnect, a via hole connected to the first interconnect and an
interconnect trench connected to the via hole; and

(d) depositing a conductive material in the via hole and the interconnect trench, thereby
forming a via and a second interconnect,

wherein the step (c) includes a step of leaving part of the first insulating film in the

interconnect trench, thereby forming an insulating slit.

85. (Withdrawn) The method of claim 81, wherein in the step (c) the interconnect trench
is comprised of a first interconnect trench portion and a second interconnect trench portion
whose width is smaller than that of the first interconnect trench portion and which branches from
the first interconnect trench portion, and

the via hole and the second interconnect trench portion are connected to the interconnect

trench.

86. (Withdrawn) The method of claim 85, wherein in the step (c) the dummy hole is
connected to the branch point between the first and second interconnect trench portions or to the

interconnect trench near the branch point.

87. (New) The semiconductor device of claim 27, wherein the dummy via and the second

interconnect are made of the same conductive film.

88. (New) The semiconductor device of claim 27, wherein the dummy via and the second

interconnect include a Cu film.

14
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REMARKS
Introduction
In response to the Office Action dated May 22, 2007, Applicants have amended the title
and claim 27. Claims 87 and 88 have been added. Support for newly added dependent claims 87
and 88 is found in, for example, pg. 18, lines 10-13 of the originally filed specification. Care has
been taken to avoid the introduction of new matter. Claims 55, 56, and 69-86 are withdrawn. In
view of the foregoing amendments and the following remarks, Applicants respectfully submit

that all pending claims are in condition for allowance.

Specification

The Office Action asserts that the Title is not descriptive and required a new Title. In
response, the Applicants have amended the title of the invention, as suggested by the Examiner.

Accordingly, withdrawal of the objection to the specification is respectfully solicited.

Claim Rejection Under 35 U.S.C. § 102

Claims 27-36, 38,41, 42,44, 49, 50, 53, 54, 58, 60 and 62-68 were rejected under 35
U.S.C. § 102(a) as being anticipated by U.S. Patent No. 6,919,637 to He et al. (hereinafter He).

Amended claim 27 recites, in part, “...wherein the dummy via is made of a conductive

film.”

The Office Action asserts that He discloses a dummy via 55 connected to the second

interconnect 61.

15
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Turning to the prior art, the dummy via 55 of He is made of a dielectric material (Figs. 4
& 5; col. 4, lines 8-16). He is silent regarding forming a dummy via that is made of a conductive
film.

According to the claimed subject matter per amended claim 27, the dummy via made of a
conductive film is provided on the second interconnect near the via, so that vacancies in part of
the second interconnect are divided and respectively flow into the via and the dummy via.
Thereby as taught in the instant specification, the dummy via reduces the number of vacancies
flowing into each via so that the stress gradient from the second interconnect to the via is
reduced (see, e.g, pg. 20, line 21 — pg. 21, line 1). However, He does not disclose or suggest
this, and apparently is unaware of the unexpected improvement in preventing malfunction at a
high temperature and suppressing the occurrence of a void inside the via hole provided by the
claimed semiconductor device.

Assuming arguendo that vacancies occur in the second interconnect of He, the vacancies
do not flow to the dummy via because the dummy via in He is made of a dielectric ‘material.
Thus, even if there are dummy vias, the number of the vacancies flowing from the second
interconnect to the via cannot be reduced. Indeed, such a reduction is not viable in the device
disclosed by He.

The foregoing makes clear that He fails to disclose or suggest, “...wherein the dummy

via is made of a conductive film,” as recited in amended claim 27.

Claim Rejection Under 35 U.S.C. § 102/103

Claims 37, 39, 40, 45-48, 51, 52, 57 and 59 were rejected under 35 U.S.C. § 102(a) as

being anticipated by or, in the alternative, under 35 U.S.C. 35 U.S.C. § 103(a) as obvious over

16
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He. The Office Action acknowledges that He does not disclose the different shapes, sizes, or
dimensions claimed. The Office Action asserts that one of ordinary skill in the art would have
been led to the recited shapes, sizes, and dimensions through routine experimentation and
optimization.
The Examiner is directed to MPEP § 2144.05(1I)(B) under the heading "Only

Result-Effective Variables Can Be Optimized,” which sets forth the applicable standard
for determining result-effective variables:

A particular parameter must first be recognized as a result-effective

variable, i.e., a variable which achieves a recognized result, before the

determination of the optimum or workable ranges of said variable might

be characterized as routine experimentation. (citing In re Antonie, 195
USPQ 6 (CCPA 1977)) (emphasis added).

In the instant case, the cited reference is silent regarding the claimed width of the first
dummy interconnect, the shape of the via and the dummy via, the diameter of the via and the
dummy via, etc.; so that there is no basis for alleging obviousness thereof based on discovering
an optimum value of a result effective variable. Accordingly, it is respectfully submitted that the
claimed features would not have been obvious in view of He because the cited reference does not.
appear to recognize the claimed parameters, in the particular combination set forth in the
claims, as achieving a recognized result.

In rejecting a claim under 35 U.S.C. § 103, the Examiner is required to discharge the
initial burden by, inter alia, making "clear and particular" factual findings as to a specific
understanding or specific technological principle which would have realistically impelled one
having ordinary skill in the art to modify an applied reference to arrive at the claimed invention
based upon facts, -- not generalizations. Ruiz v. A.B. Chance Co., 234 F.3d 654, 57 USPQ2d

1161 (Fed. Cir. 2000); Ecolochem Inc. v. Southern California Edison, Co., 227 F.3d 1361, 56

17
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USPQ2d 1065 (Fed. Cir. 2000); In re Kotzab, supra; In re Dembiczak, 175 F.3d 994, 50
USPQ2d 1614 (Fed. Cir. 1999). That burden has not been discharged, as the Examiner has
provided no factual basis for modifying the diameter of the dummy via or the diameter of the via,
as required by claim 57, for example.

The only teaching of the claimed diameter of the dummy via being smaller than the
diameter of the via is found in Applicants’ disclosure. However, the teaching or suggestion to
make a claimed combination and the reasonable expectation of success must both be found in the
cited reference, and not based on the Applicant's disclosure. In re Vaeck, 947 F.2d 488, 20
USPQ2d 1438 (Fed. Cir. 1991). The Examiner's retrospective assessment of the claimed
invention and use of unsupported conclusory statements are not legally sufficient to generate a
case of prima facie obviousness. The motivation for modifying the prior art must come from the
prior art and must be based on facts. Thé Examiner is not free to ignore the judicial requirement
for facts. To do so is legal error. Inre Lee, 277 F.3d 1338 (Fed. Cir. 2002). Apparently, the

Examiner has relied on improper hindsight reasoning in reaching the conclusion of obviousness.

Claim Rejection Under 35 U.S.C. § 103

Claims 43 and 61 were rejected under 35 U.S.C. § 103(a) as being unpatentable over He,
and further in view of Armbrust et al. (US Pub. 2002/0145201). Claims 43 and 61 depend from
claim 27 and include all of the features of that claim plus additional features, which are not
taught or suggested by the cited references. Therefore, for at least these reasons, it is respectfully

submitted that claims 43 and 61 are also patentably distinguishable over cited references.

New Claim
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New claim 87 recites, “...wherein the dummy via and the second interconnect are made
of the same conductive film.” Nothing in the cited reference teaches or suggests the described
subject matter. Additionally, dependent claim 88 recites patentably distinguishing features of

their own. It is submitted that these new claims are distinguishable over the cited references.

Conclusion

In view of the above amendments and remarks, Applicants submit that this application
should be allowed and the case passed to issue. If there are any questions regarding this
Amendment or the application in general, a telephone call to the undersigned would be
appreciated to expedite the prosecution of the application.

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is
hereby made. Please charge any shortage in fees due in connection with the filing of this paper,
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to
such deposit account.

Respectfully submitted,
McDERMOTT WILL & EMERY LLP
a3

Michael E. Fogarty
Registration No. 36,1

600 13" Street, N.W. Please recognize our Customer No. 53080
Washington, DC 20005-3096 as our correspondence address.

Phone: 202.756.8000 MEF/LAK:Inm :

Facsimile: 202.756.8087

Date: August 22,2007

WDC99 1434439-1.071971.0064
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Docket No.: 07197 1-0064”% PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080
Takeshi HARADA Confirmation Number: 7270
Application No.: 11/000,904 Group Art Unit: 2823

Filed: December 02, 2004 Examiner: Thanh V. Pham

For: SEMICONDUCTOR DEVICE HAVING VIA CONNECTING BETWEEN INTERCONNECTS (AS AMENDED)

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Transmitted herewith is an Amendment in the above-identified application.
No additional fee is required.

Applicant is entitled to small entity status under 37 CFR 1.27
Also attached:

| NO. OF HIGHEST EXTRA RATE FEE
CLAIMS PREVIOUSLY CLAIMS
o PRI PAID FOR

Total Claims 62 60 2 $50.00 = $100.00
Independent Claims 5 7 0 $200.00 = $0.00
Multiple dependent claims newly presented $0.00
Fee for extension of time $0.00
$0.00
Total of Above Calculations $100.00

X Please charge my Deposit Account No. 500417 in the amount of $100.00. An additional copy of this transmittal
sheet is submitted herewith.

X The Commissioner is hereby authorized to charge payment of any fees associated with this communication or credit
any overpayment, to Deposit Account No. 500417, including any filing fees under 37 CFR 1.16 for presentation of
extra claims and any patent application processing fees under 37 CFR 1.17.

Respectfully submitted,

McDERMOTT WILL & EMERY LLP

Michael E. Fogarty
Registration No. 36,
600 13™ Street, N.W. Please recognize oaf Customer No. 53080 as our
Washington, DC 20005-3096 correspondence address.
Phone: 202.756.8000 MEF:LAK:Inm
Facsimile: 202.756.8087

Date: August 22, 2007
WDC99 1440920-1.071971.0064
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UNITED STATES PATENT AND TRADEMARK OFFICE ("

UNITED STATES DEPARTMENT OF COMMERCE
. United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0. Box 1450
Alexandria, Virginia 22313-1450
WWW.usplo.gov .

APPLICATION NO. I FILING DATE I FIRST NAMED INVENTOR lATI’ORNEY DOCKET NO. | CONFIRMATION NO. |
11/000,904 12/02/2004 Takeshi Harada 71971-064 7270
20277 7590 10/12/2007
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DETAILED ACTION
Claim Rejections - 35 USC § 102
1. The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action.
2. Claims 27-36, 38, 41-42, 44, 49-50, 53-54, 58, 60, 62-68 and 87-88 are rejected
under 35 U.S.C. 102(a) as being anticipated by He et al. US 6,919,637 B2.

Re claim 27, the He et al. reference discloses, “interconnect structures,
particularly those formed above a substrate in an integrated circuit” (col. 1, lines 6-8),
the device (figs. 1-7) comprises:

a semiconductor substrate (not shown); -

a first interconnect 50 formed on the semiconductor subétrate;

a first insulating film 52 formed on the first interconnect '50;

a second interconnect 61/62 and/or 64/66 formed on thel first insulating film 52;

a via 60 formed through the first insulating film 562 to form the copper via 68 and
connecting between the first interconnect 50 and second interconnect 62/66 (another
via 53 also formed through the first insulating film 52 to form the dielectric pillar 55 and
also connecting between the first interconnect 50 and second interconnect 61/64), and

a ‘dummy’ via 68 connected to the second interconnect 62/66 wherein the
dummy via 68 is made of a conductive via (considering second interconnect 61/62
and/or 64/66 as element 36/37 in fig. 2 looked from the left-handed side of the figure,

the left broken line of interconnect 37 is the conductive dummy interconnect connecting
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to the far left copper pillar under it, this considering is in view of col. 1, lines 36-41
and/or col. 2, lines 42-45).

Re claim 28, the device further comprises a second insulating film same as ILD-a
or ILD-b formed on the semiconductor substrate (col. 2, lines 45-47: “In FI.G. 1,
conductors are shown at only two levels n and n+1. It will be appreciated that in an
integrated circuit, conductors may be used on many levels, for instance, ﬁve or six
levels or more”),

therefore the first interconnect 50 is formed on that second insulating film same
as ILD-a or ILD-b, and |

the dummy via 68 is connected to a first dummy interconnect formed on the
second insulating film (considering from the left of the page to thé left of fig. 2, the first
interconnect 50 as element 33, the dielectric pillar 55 (of figs 3-7) is the dielectric pillar
on the left-handed side under conductor 36 (which being considered as conductive line
64 of fig. 7), then the left-handed side of “broken line” 37 in fig. 2 is considered as the |

dummy interconnect or as conductive segment 66 of fig. 7.

Re claim 38(of 28), wherein a width of the first dummy interconnect and the width
of the first interconnect are substantially equal to each other (“in some cases some of
the lines are broken as indicated by break 22. This is done to provide the desired
electrical paths to complete the circuits or to isolated a line segment” [col. 2, lines 42-
44], this passage implies that the broken line provides “isolated a I.ine segment”
considered as “the dummy interconnect” having equal width to the other segment of the

same line that connected to “desired electrical paths”).
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Re claim 49(of 28), wherein each of the first interconnect and the first dummy
interconnect is buried in an upper poﬁion_of the second insulating film (considering the
first interconnect 50 has a “broken line” and form in an insulating film).

Re claim 50(of 28), wherein a long side of the first interconnect and a ldnger side
of the first dummy interconnect form substantially a right angle '(considering, segment of
line 37 and one of lines 33-35 in fig. 2). |

Re claim 29, the second interconnect 62 and the via 60 form a damascene
structure (col. 1, line 18; col. 3, line 51).

Re claim 30, the second interconnect 66 and the dummy via 68 form a dual
damascene structure (explanation of “dummy"viés, col. 1, lines 35-40, and the
application of ‘broken line’ in col. 2, line 45).

Re claim 31, wherein the first insulating film has a multilayer structure including a
SiN film and a SiO; film (col. 3, lines 29-30, 54-64).

Re claim 32, thé second interconnect includes a first barrier film and a first
. conductive film (col. 4, lines 32-37).

Re claim 33, wherein the first conductive film includes copper (col. 2, line 62).

Re claims434-35, wherein each of the first and second interconnects is cqnnected
to another element or an externai electrode; and wherein the first interconnect, the
second interconnect and the via constitute part of a closed circuit and the dummy via
does not constitute a closed ciréuit (col. 1, lines 7-8: “interconnect structures formed

above a substrate in an integrated circuit” “to provide the desired electrical paths to
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complete the circuit or to isolate a line segment” (col. 2, lines 44-45), imply these
limitations). |

Re claim 36, wherein the first interconnect has a width smaller than that of the |
second interconnect (comparing lower ends of wires 33/34/35 compared to wires
36/37/38 in fig. 2).

Re claims 41-42, a planar shape of each of the via and the dummy via is

substantially a square wherein a length of a side of the via and a length of a side 6f the
dummy via are substantially equal to each other (comparing via 34 with dummy via 42
in fig. 2).

Re claim 44, the dummy via (element 40, e.g. if line 33 being a broken line) is
provided on an extended line along which the first interconnect extends (col. 1, lines 7-8
and col. 2, lines 44-45).

Re claim 53, the distance between the via and the dummy via is substantially
equal to a minimum interconnect width (fig. 2).

Re cIaim 54, the dummy via is provided in plural (fig. 2).

Re claim 58, wherein a planar shape of each of the via and the dummy via is
substantially square, and a side of the dummy via is smaller than a side of the via
(comparing lower end of 40 to upper end of 33, e.g.).

Re claim 60, a planar shape of the dummy via is substantially a square, and a
side of the dummy via is smaller than a width of the first dummy interconnect |

(comparing lower end of 44 to segment of 37, e.g.).
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Re claim 62, a distance between the via (40, e.g.) and one end of the second
interconnect (right-hand side of 33) is shorter than a distance between the dummy via
942) and the one end of the second interconnect (left-hand side of 33) and shorter than
a distance between the via and the other end of the second interconnect (left-hand side
of 33). |

Re claim 63, the dummy via is conneéted to the upper surface of the second
interconnect (considering 40 on 30).

Re claim.64(of 63), wherein the dumfny via is formed in a third insulating film
formed on the second interconnect (col. 2, lines 45-47).

Re claim 65(of 64), the third insulating film has a multi structure including a SiN
film and a SiO; film (col. 3, lines 29-30, 54-64).

Re claim 66(of 63), the dummy via includes a second barrier film and a second
conductive film (col. 2, lines 44-45 and col. 4, lines 32-37).

Re claim 67(of 66), thé second conductive film includes copper.

Re claim 68(of 63), a second dummy interconnect is provided on the dummy via
so as to come in contact with a top of the dummy via (considering the right-hand
segment 6f 37 and the ‘dummy via’ underneath).

Re (new) claims 87-88, the dummy via 68 and the second interconnect (as

indicated above) are made of the same conductive film of copper (figs. 6-7 and
associated passages).
3. Claim 37, 39-40, 45-48, 51-52, 57 and 59 are rejected under 35 U.S.C. 102(a) as

anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over He et al.
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The He et al. reference discloses interconnect structures, particularly those
formed above a substrate in an integrated circuit as in thé abéve. Considering the steps
of figs. 3-5 are repeated such that another fig. 6 lying on top of the same fig. 6.

The He et al. refe_rencé discloses neither different shape nor size nor dimension
such as “the first dummy interconnect has a width smaller than that of the second
interconnect (re claim 37); “the dummy via is substantially circular in a plan view and a
diameter of the dummy via is substantially equal to a width of the first dummy
interconnect” (re claim 47); “a side of the dummy via is substantially equal to a width of
the first dummy interconnect” (re claim 48); “the via and the dummy via are substantiallly
circular in a plan view wherein a diameter of the via and a diameter of the dummy via
are substantially equal to each other” (re claims 39-40) or “a diameter of the dummy via .
is smaller than a diameter of the via” (re claim‘ 57) or a diameter of the dummy via is
smaller than a width of the first dummy interconnect” (re claim 59); “the via is
substantially circular in a plan view and a diameter of the via is substantially equal to a
width of the first interconnect” (re claim 45); “a side of the via is substantially equal to a
width of the first interconnect” (re claim 46); “the via and the dummy via are spacé apart
at a distance of 25 microns or 1 micron or less” (re claims 51-52).

However, one of ordinary skill in the art would have begn led to the recited
_ shapes, sizes and dimensions through routine experimentation and optimization. |

Applicant has not disclosed that the shapes, sizes and dimensions are for a particular

unobvious purpose, produce an unexpected result, or are otherwise critical, and it

appears prima facie that the process would possess utility using another shape, size
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and dimension. Indeed, it has been held that mere dimensional limitations are prima
facie obvious absent a disclbsure that the limitations are for a particular unobvious
purpose, produce an unexpected result, or are otherwise critical. See, for example, In
re Rose, 220 F.2d 459, 105 USPQ 237 (CCPA 1955); In re Rinehart, 531 F.2d 1048,
189 USPQ 143 (CCPA 1976); Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220
USPQ 777 (Fed. Cir. 1984), cert. denied, 469 U.S. 830, 225 USPQ 232 (1984); Inre
Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). See also MPEP 2144.04(1V)(B).

Furthermore, He et al. discloses, in figs. 1 1-14, barrier layer 78 being formed
before formation of copper lines and copper vias. With this further layer applied around
and before forming copper via 68, e.g., in a circular shape of the optimization, the
diameter of the dummy via 68 would be smaller than the diameter of the via 55 by the
thickness of the barrier layer; or substantially the same because the thickness of the
barrier is so thin or when the barrier is not applied.

Claim Rejections - 35 USC § 103

4. The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action.
5. Claims 43 and 61 rejected under 35 U.S.C. 103(a) as being unpatentable over
He et al.. as applied to claims 27-36, 38, 41-42, 44, 49-50, 53-54, 58, 60, 62-68 and 87-
88 above, and further in view of Armbrust et al. US F"ub. 2002/0145201 A1.

The He et al. reference discloses interconnect structures, particularly those

formed above a substrate in an integrated circuit as in the above.
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The He et al. reference does not disclose “the first interconnect and the second

interconnect extend in a same direction” as in claim 43 and “a longer side of the dummy

via in a plan view and a shorter side of the second interconnect are provided along a

same direction” as in claim 61. However, two levels n and n+1 in a interconnect
structure could be formed parallel or in a same direction as in Armbrust et al.’s fig. 1.

It would have been obvious to one of ordinary skill in the art at the time of the
invention to provide the structure of He et al. with two levels n and n+1 formed in a
same direction because such parallel wires are known in the art for forming interconnect
structure of “wires, support structures, and sacrificial structures” being “constructed from
vias and trenches” (Armbrust et al.’s abstradt)

Response to Arguments

6. Applicant's arguments filed 08/22/2007 with respect to amended claim 27, and its
dependents, have been considered but are moot in view of the new ground(s) of
rejection.
7. The He et al. not only discloses dielectric pillar but also copper via that can be used
as dummy via as indicated at col. 1, lines 36-42 and col. 2, lines 43-45 and the rejections
above; and not that “He is silent regarding forming a dummy via that is made of a
conductive ﬂlrﬁ” as alleged in the arguments in Remark’s pages 15-16. He et al.’s copper
via would do the function of “number of vacancies flowing into each via so that the stress
gradient from the second interconnect to the via is reduced” “improvément in preventing
malfunction at a high temperature and suppressing the occurrence of a void inside the via

hole” because He et al.’'s dummy copper via is the conductive pillar as claimed.
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8. On pages 17-18 of the remark, the pointed to MPEP 2144.05(ll) is about the
Optimization of Ranges with the highlighted of “A particular parameter must first be

recognized as a result-effective variable, i.e., a variable which achieves a recognized

result, before the determination of the optimum or workable ranges of said variable
might be characterized as routine experimentation” (emphasized by the applicant). The

examiner did check instant specification for “a result-effective variable ... recognized

result, before the determination of the optimum” and find none. When instant invention
does not provide any unexpected result of a particular_ element, it is a matter of choice
and open to optimization to one of ordinary skill in the art. In the rejection, the examiner
directs the applicant to MPEP 2144.04(IV) that provides “examples directed to various
common practices which the court has held normally require only ordinary skill in the art
and hence are considered routine expedients are discussed”. The rejection was made

based oh In re Rose , 220 F.2d 459, 105 USPQ 237 (CCPA 1955) “limitations relating to

the size of the package were not sufficient to patentably distinguish over the prior art.”;

In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976) “mere scaling up of a prior

art process capable of being scaled up, if such were the case, would not establish

patentability in a claim to an old process so scaled.” 531 F.2d at 1053,189 USPQ at

148.) Further, in Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed.
Cir. 1984), cert. denied, 469 U.S. 830, 225 USPQ 232 (1984), the Federal Circuit held

that, where the only difference between the prior art and the claims was a recitation of

relative dimensions of the claimed device and a device having the claimed relative

dimensions would not perform differently than the prior art device, the claimed device
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was nbt patentably distinct from the prior art device. Furthermore, In re Dailey, 357
F.2d 669, 149 USPQ 47 (CCPA 1966) (The court held that the configuration of the

claimed disposable plastic nursing container was a matter of choice which a person of

ordinary skill in the art would have found obvious absent persuasive evidence that the

particular configuration of the claimed container was significant) (emphasized with

underlined by the examiner). Therefore, “absent a disclosure that the limitations are for
a particular unobvious' pufpose, produce an unexpected result or are otherwise critical”,
the rejection is maintained with the added explanation of the diameters of circular shape
formed for the circular dielectric pillar and copper via as in above rejections.
9. The above arguments are also the response to last paragraph of page 19 and
first paragraph of page 20.
| Conclusion

10.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
11.  Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTH shortened statutory period, then the
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shortenéd statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, hovyever, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Thanh V. Pham whose telephone number is 571-272-
1866. The examiner can normally be reached on M-T (6:30-5:00).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

10/02/2007

Thanh Van Pham

AU 2823
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Docket No.: 071971-0064 ‘ PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

n re Application of o Customer Number: 53080

Takeshi HARADA | ~ Confirmation Number: 7270
Application No.: 11/000,904 : Group Art Unit: 2823
Filed: December 02, 2004 :7‘ Examiner: Thanh V. Pham

For: SEMICONDUCTOR DEVICE HAVTNG’VIA CONNECTING BETWEEN
INTERCONNECTS (AS AMENDED)

AMENDMENT TO ACCOMPANY REQUEST FOR CONTINUED EXAMINATION

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The following Amendment and Rerﬁérks'are submitted in response to the final Office
Action dated October 12, 2007.

Amendments to the Claims begin on .;.)age 2 of this paper.

Remarks begin on page 14 of this paper.
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IN THE CLAIMS

Please amend the claims as follows.

1-26. (Cancelled)

27. (Currently Amended) A semiconductor device comprising:

a semiconductor substrate; |

a first interconnect formed on the semiconductor substrate;

a first insulating film formed on the ﬁrst interconnect;

a second interconnect formed on the Ifirs£ insulating film;

a via formed through the first insulating film and connecting between the first and second
interconnects; and

a dummy via connected to the second interconnect,

wherein the dummy via is made of a conductive film,

the second interconnect and the via form a dual damascene structure, and

the second interconnect and the dutﬁmxvia form a dual damascene structure.

28. (Previously Presentéd) The semiconductor device of claim 27 further comprising a
second insulating film formed on the semicoﬁd{xétor substrate,

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

the dummy via is connected to a first dummy interconnect formed on the second

insulating film.

29. (Cancelled)
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30. (Cancelled)

31. (Previously Presented) The semig_gf;gluctor device of claim 27, wherein the first

insulating film has a multilayer structure including a SiN film and a SiO; film.

32. (Previously Presented) The semiconductor device of claim 27, wherein the second

interconnect includes a first barrier film and a first conductive film.

33. (Previously Presented) The semiconductor device of claim 32, wherein the first

conductive film includes copper.

34. (Previously Presented) The semiconductor device of claim 27, wherein each of the

first and second interconnects is connected té aniother element or an external electrode.

35. (Previously Presented) The semiconductor device of claim 27, wherein the first
interconnect, the second interconnect and the via constitute part of a closed circuit, and

the dummy via does not constitute a closed circuit.

36. (Previously Presented) The semiconductor device of claim 27, wherein the first

interconnect has a width smaller than that of the second interconnect.

37. (Previously Presented) The semiconductor device of claim 28, wherein the first

. A
.

. . At .
dummy interconnect has a width smaller than that of the second interconnect.
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38. (Previously Presented) The semiconductor device of claim 28, wherein a width of the
first dummy interconnect and a width of the first interconnect are substantially equal to each

other.,

39. (Previously Presented) The semiconductor device of claim 27, wherein the via and

the dummy via are substantially circular in a plan view.

40. (Previously Presented) The semiconductor device of claim 39, wherein a diameter of

the via and a diameter of the dummy via are substantially equal to each other.

41. (Previously Presented) The semiconductor device of claim 27, wherein a planar

shape of each of the via and the dummy via is substantially a square.

.-
o
Y

® 42, (Previously Presented) The semiconductor device of claim 41, wherein a length of a

side of the via and a length of a side of the dummy via are substantially equal to each other.

vy
43. (Previously Presented) The semiconductor device of claim 27, wherein the first

interconnect and the second interconnect extend in a same direction.

44. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via is provided on an extended line along which the first interconnect extends.
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45. (Previously Presented) The semiconductor device of claim 27, wherein the via is
substantially circular in a plan view, and

.‘_!»-

a diameter of the via is substantially equal to a width of the first interconnect.

46. (Previously Presented) The semiconductor device of claim 27, wherein a planar
shape of the via is substantially a square, and

a side of the via is substantially equal to a width of the first interconnect.

47. (Previously Presented) The semiconductor device of claim 28, wherein the dummy
via is substantially circular in a plan view, and
a diameter of the dummy via is substantially equal to a width of the first dummy

AT
P

interconnect.

48. (Previously Presented) The semiconductor device of claim 28, wherein a planar
shape of the dummy via is substantially a square, and

a side of the dummy via is substantially equal to a width of the first dummy interconnect.
49. (Previously Presented) The semiconductor device of claim 28, wherein each of the

first interconnect and the first dummy interconnect is buried in an upper portion of the second

insulating film.
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50. (Previously Presented) The semiconductor device of claim 28, wherein a longer side
of the first interconnect and a longer side of the first dummy interconnect form substantially a

right angle.

51. (Previously Presented) The semiconductor device of claim 27, wherein the via and

the dummy via are spaced at a distance of 25 pm or less.

52. (Previously Presented) The semiconductor device of claim 27, wherein the via and

the dummy via are spaced at a distance of 1um or less.

53. (Previously Presented) The semiconductor device of claim 27, wherein the distance

between the via and the dummy via is substantially equal to a minimum interconnect width.

54. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via is provided in plural.

55. (Withdrawn) The semiconductor device of claim 27, wherein a bottom of the dummy

via is located deeper than a bottom of the via.

56. (Withdrawn) The semiconductor device of claim 27 further comprising a second
insulating film formed on the semiconductor substrate,
wherein the first interconnect is formed on the second insulating film, and

a bottom of the dummy via is located in the second insulating film.
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i

57. (Previously Presented) The semiconductor device of claim 27, wherein the via and
the dummy via are substantially circular in a plan view, and

a diameter of the dummy via is: smaller than a diameter of the via.

58. (Previously Presented) The semiconductor device of claim 27, wherein a planar
shape of each of the via and the dummy via is substantially a square, and

a side of the dummy via is smaller than a side of the via.

59. (Previously Presented) The semiconductor device of claim 28, wherein the dummy
via is substantially circular in a plan view, and

a diameter of the dummy via is smaller than a width of the first dummy interconnect.

60. (Previously Presented) The semiconductor device of claim 28, wherein a planar
shape of the dummy via is substantially a square, and

a side of the dummy via is smaller than a width of the first dummy interconnect.

61. (Previously Presented) The semiconductor device of claim 27, wherein the dummy
via is substantially rectangular in a plan view, and
a longer side of the dummy via in a plan view and a shorter side of the second

interconnect are provided along a same direction.
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62. (Previously Presented) The semiconductor device of claim 27, wherein a distance
between the via and one end of the second interconnect is shorter than a distance between the
dummy via and the one end of the second interconnect and shorter than a distance between the

via and the other end of the second interconnect.

63. (Previously Presented) The :sem_jcbnductor device of claim 27, wherein the dummy
via is connected to the upper surface of the second interconnect.
64. (Previously Presented) The semicoﬁductor device of claim 63, wherein the dummy

via is formed in a third insulating film formed on the second interconnect.

65. (Previously Presented) The semiconductor device of claim 64, wherein the third

insulating film has a multilayer structure iﬁqludihg a SiN film and a SiO; film.

66. (Previously Presented) The semiconductor device of claim 63, wherein the dummy

via includes a second barrier film and a second conductive film.

67. (Previously Presented) The semiconductor device of claim 66, wherein the second

conductive film includes copper.
68. (Previously Presented) The semiconductor device of claim 63, wherein a second

dummy interconnect is provided on the dummy via so as to come in contact with a top of the

dummy via.
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69. (Withdrawn) The semicon.ductor device of claim 27, wherein the second interconnect
is comprised of a first interconnect portion andia second interconnect portion whose interconnect
width is smaller than that of the first interconlrléct portion and which branches from the first
interconnect portion, and

the via is connected to the second interconnect portion.

70. (Withdrawn) The semiconductor device of claim 69, wherein the dummy via is

formed at or near the branch point between the first and second interconnect portions.

71. (Withdrawn) The semiconducférv device of claim 69, wherein a width of the second

interconnect portion is 0.2 pm or less.

72. (Withdrawn) The semiconductor device of claim 69, wherein the dummy via is
substantially rectangular in a plan view, and
a longer side of the dummy via and a longer side of the first interconnect portion are

provided along a same direction.

73. (Withdrawn) A semiconductor device comprising:
a semiconductor substrate;
.. g
a first interconnect formed on the semiconductor substrate;

a first insulating film formed on the first interconnect;

a second interconnect formed on the first insulating film;
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a via formed through the first insulating film and connecting between the first and second
interconnects; and

an insulating slit formed in the second interconnect.

74. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit is in
contact with a portion of the second interconnect connected to the via.

75. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit is
.substantially rectangular in a plan view, and

a longer side of the insulating slit is in contact with a portion of the second interconnect

connected to the via.

76. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit is
substantially rectangular in a plan view,

a planar shape of the via is subst'c.m;t{i;al'ly a square, and

a length of a longer side of the insulating slit is equal to or greater than twice a length of a

side of the via and less than or equal to four titnes the length of the side of the via.

77. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit is
substantially rectangular in a plan view,

the via is substantially circular in a plan view, and

a length of a longer side of the insulating slit is equal to or greater than twice a diameter

of the via and less than or equal to four times the diameter of the via.

10
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78. (Withdrawn) The semiconductor device of claim 73, wherein the insulating slit and
the via are spaced at a distance of 1 um or less.

79. (Withdrawn) The éemiconductor device of claim 73, wherein the insulating slit is
substantially rectangular in a plan view, and

a longer side of the insulating slit in a plan view and a shorter side of the second

interconnect are provided along a same direction.

80. (Withdrawn) The semiconductor device of claim 73, wherein a distance between the
via and one end of the second interconnect is shorter than a distance between the insulating slit
and the one end of the second interconnect and shorter than a distance between the via and the

other end of the second interconnect.

81. (Withdrawn) A method for fabricating a semiconductor device comprising the steps
of:

(a) forming a first interconnect on a semiconductor substrate;

(b) forming a first insulating film on the first interconnect;

(c) forming in the first insulating film, a via hole connected to the first interconnect, a
dummy hole which is not connected to the first interconnect, and an interconnect trench
connected to the via hole and the dummy h(sile; and

(d) depositing a conductive ma:iteriéﬂ' in the via hole, the dummy hole and the interconnect

trench, thereby forming a via, a dummy via and a second interconnect.

11
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82. (Withdrawn) The method of claim 81, wherein in the step (a) a first dummy
interconnect is simultaneously formed on the semiconductor substrate, and

in the step (¢) the dummy hole is cé?rlnected to the first dgmmy interconnect.

83. (Withdrawn) A method of fabricating a semiconductor device comprising the steps
of: ‘.

(a) forming a first interconnect on a semiconductor substrate;

(b) forming a first insulating film on the first interconnect;

(c) forming in the first insulating film, a via hole connected to the first interconnect and
an interconnect trench connected to the via hole;

(d) depositing a conductive material in the via hole and the interconnect trench, thereby
forming a via and a second interconnect;

(e) forming a second insulatirig:"fﬁlfgré’lf '6n the second interconnect;

(f) forming in the second insulating film a dummy hole connected to the second
Interconnect; and

(g) depositing a conductive material in the dummy hole, thereby forming a dummy via.

84. (Withdrawn) A method of fabricating a semiconductor device comprising the steps
of:

(a) forming a first interconnect on a semiconductor substrate;

(b) forming a first insulating film on the first interconnect;

(c) forming in the first interconnect, a via hole connected to the first interconnect and an

TS

interconnect trench connected to the via .h'c‘>le; and

12
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(d) depositing a conductive material in the via hole and the interconnect trench, thereby
forming a via and a second interconnect,
wherein the step (c) includes a step of leaving part of the first insulating film in the

interconnect trench, thereby forming an insulating slit.

85. (Withdrawn) The method of claim 81, wherein in the step (c) the interconnect trench
is comprised of a first interconnect trench portion and a second interconnect trench portion
whose width is smaller than that of the ‘ﬁrs.wt‘-'i'nterconnect trench portion and which branches from
the first interconnect trench portion, and

the via hole and the second interconnect trench portion are connected to the interconnect

trench.

86. (Withdrawn) The method of claim 85, wherein in the step (¢) the dummy hole is
connected to the branch point between the first and second interconnect trench portions or to the

interconnect trench near the branch point.

87. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via and the second interconnect are made of the same conductive film.

88. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via and the second interconnect include a Cu film.

13
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| - REMARKS
Introduction ‘ ,'

‘In response to the final Office Actif;n Aated October 12, 2007, Applicants have amended
claim 27. The limitations of claims 29 and 30, previously dependent upon claim 27, have been
incorporated into claim 27, and claims 29 an:d( 3)O .cancelled. Applicants submit that the present
Amendment does not generate any new matter issue. Claims 55, 56, and 69-86 are withdrawn.

In view of the foregoing amendments and the following remarks, Applicants respectfully submit

that all pending claims are in condition for allowance.

Claim Rejection Under 35 U.S.C. § 102

Claims 27-36, 38, 41, 42, 44, 49, SQ,‘ 53, 54, 58, 60, 62-68, and 87-88 were rejected under
35 U.S.C. § 102(a) as being anticipated by‘US Patent No. 6,919,637 to He et al. (hereinafter
He).

Amended claim 27 recites, in part, “. .'.t}"ler second interconnect and the via form a dual
damascene structure, and the second intercor.l‘;ﬂé’c.t’and the dummy via form a dual damascene
structure.”

The Office Action asserts that He discloses a second interconnect 62 and via 60 to form a
damascene structure. The Office Action states that a second interconnect 66 and a dummy via 8
form a dual damascene structure in He.

Turning to the prior art, He fails to disclose or suggest that the second interconnect and
the via form a dual damascene structure, the second interconnect and the dummy via form a dual
damascene structure, and that the second i‘ri‘ié'rconnect, the via and the dummy via are unified. It

is well known by persons skilled in the art that a dual damascene has a structure in which the

14
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filling of holes and the formation of interconnects are simultaneously carried out. He forms a
dielectric pillar in the same layer in which a via and a conductive dummy via are formed. The
dielectric pillar of He is considerably different from the claimed dual damascene structure in
both structgre and function. Accordingly, the rejection of claims 27-36, 38, 41, 42, 44, 49, 50,
53, 54, 58, 60, 62-68, and 87-88 predicated on He should be withdrawn.

According to the claimed subject matter per amended claim 27, the second interconnect
and the dummy via form a dual damascenéisiructure. As a result, even if vacancies occur in the
conductive film constituting the second interconnect, the vacancies are divided and flow into the
via and the dummy via, respectively. Thus, the number of vacancies flowing from the second
interconnect to the via can be further reduced;. ;Accordingly, it is possible to solve the problem of
the occurrence of a void inside the via hole. (see, e.g., pg. 21, line 8-pg. 22, line 19 and pg. 23,
lines 16-20). However, He does not disclose or suggest this, and apparently is unaware of the
unexpected improvement in suppressing the occurrence of a void inside the via hole made
possible by the claimed semiconductor device.

Thus, He fails to disclose or suggest, at a minimum, “...the second interconnect and the
via form a dual damascene structure, and the second interconnect and the dummy via form a
dual damascene structure,” as recited ini:;agf\mended claim 27.

As anticipation under 35 U.S.C. § 102 requires that each and every element of the claim
be disclosed, either expressly or inherently (noting that “inherency may not be established by
probabilities or possibilities,” Scaltech Inc. v Retec/Tetra, 178 F.3d 1378 (Fed. Cir. 1999)), in a
single prior art reference, Akzo N.V. v. U.S. Int’l Trade Commission, 808 F.2d 1471 (Fed. Cir.

1986), based on the forgoing, it is submitted that He does not anticipate amended claim 27, nor

15
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any claim dependent thereon. The depend@pt claims are allowable for at least the same reasons
as claim 27.

g

Claim Rejection Under 35 U.S.C. § 102/103

Claims 37, 39, 40, 45-48, 51, 52, 57 and 59 are rejected under 35 U.S.C. §102 (a) as
anticipated by or, in the alternative, under 35 U.S.C. § 103 (a) as obvious over He. Dependent
claims 37, 39, 40, 45-48, 51, 52, 57 and 59 are allowable for at least for the same reasons as
independent claim 27, and further distinguish the claimed semiconductor device. Therefore; for
at least these reasons, it is respectfully submitted that claims 37, 39, 40, 45-48, 51, 52, 57 and 59
are also patentably distinguishable over He.

§

Claim Rejection Under 35 U.S.C. § 103

Claims 43 and 61 were rejected under~l3i5‘ U.S.C. § 103(a) as being unpatentable over He,
and further in view of Armbrust et al. (US Pub .2002/0145201). Claims 43 and 61 depend from
claim 27 and include all of the features of that claim plus additional features, which are not
taught or suggested by the cited references. Therefore, for at least these reasons, it is respectfully

submitted that claims 43 and 61 are also patentably distinguishable over cited references.

Conclusion

In view of the above amendments and remarks, Applicants submit that this application
should be allowed and the case passed to iééue. If there are any questions regarding this
Amendment or the application in general, a telephone call to the undersigned would be

appreciated to expedite the prosecution of the.application.

16
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To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is

hereby made. Please charge any shortage in fees due in connection with the filing of this paper,

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to

such deposit account.

600 13™ Street, N.W.

Washington, DC 20005-3096
Phone: 202.756.8000 MEF/LAK:Inm
Facsimile: 202.756.8087

Date: January 11,2008

WDC99 1502188-1.071971.0064

"+ Respectfully submitted,

McDERMOTT WILL & EMERY LLP

\ 1hael E.E

as our correspondence address.
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DETAILED ACTION
Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on
01/11/2008 has been entered.
Response to Amendment
Claim Rejections - 35 USC § 102 and § 103

2. The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action.
3. Claims 27-28, 31-36, 38, 41-42, 44, 49-50, 53-54, 58, 60, 62-68 and 87-88 are
rejected under 35 U.S.C. 102(a) as being anticipated by He et al. US 6,919,637 B2.

Re claim 27, the He et al. reference discloses “interconnect structures,
particularly those formed above a substrate in an integrated circuit” (col. 1, lines 6-8),
the device (figs. 1-7) comprises:

a semiconductor substrate (not shown);

a first interconnect 50 and/or 33/34/35 formed on the semiconductor substrate;

a first insulating film 52 {and/or the ILD's) formed on the first interconnect 50

and/or 33/34/35;
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a second interconnect 61/62 and/or 64/66 and/or 36/37/38 formed on the first
insulating film 52 {and/or the HL.D's);

a via 60 formed through the first insulating film 52 (and/or the 1L.D’s) fo form the
copper via 68 [and/or the via underneath and at the right-handed position of element 37
in fig. 2] and connecting between the first interconnect 50 and/or 33/34/35 and second
interconnect 62/66 and/or 36/37/38 (another via also formed through the first insulating
film 52 {and/or the ILD's) to form the dielectric pillar 55 and also connecting between the
first interconnect 50 and second interconnect 61/64 [and/or the vias underneath and at
the middle positions of elements 37, 38 or at the lefi-handed position of element 36 in
fig. 2]); and

a ‘dummy via 88 (and/or the vias underneath element 37 in fig. 2) connected to

the second interconnect 62/66 and/or 36/37/38 wherein the vig 88 and/or one of

the vias underneath element 37 in fig. 2 is made of a conductive via (considering
second interconnect 61/62 and/or 64/66 as element 35/37 in fig. 2 looked from the left-
handed side of the figure, the left broken line of interconnect 37 is the conductive
dummy interconnect connecting to the far left copper pillar under it, this considering is in
view of col. 1, lines 36-41 and/or col. 2, lines 42-45),

the second interconnect 37 and the via {underneath and at the left-handed
position of element 37 in fig. 2] form a dual damascene structure or the second
interconnect 62 and the via 60 form a damascene structure (col. 1, line 18; col. 3, line

51), and
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the second interconnect 37 and the dummy via [undemeath and at the right-
fanded position of element 37 in fig. 2] form a dual damascene structure or the second
interconnect 66 and the dummy via 88 form a dual damascene structure (explanation of
“‘dummy’ vias, col. 1, lines 35-40, and the application of ‘broken ling’ in col. 2, ling 45).

Re claim £8, the device further comprises a second insulating film same as {LD-a
or ILD-b formed on the semiconductor substrate (col. 2, lines 45-47: “In FIG. 1,
conductors are shown at only two levels n and n+1. It will be appreciated that in an
integrated circuit, conductors may be used on many levels, for instance, five or six
levels or more”),

therefore the first interconnect 50 is formed on that second insulating film same
as ILD-g or 1LD-b, and

the dummy via &8 is connected to a first dummy interconnect formed on the
second insulating film (considering from the left of the page to the left of fig. 2, the first
interconnect 50 as element 33, the dielectric pillar 55 (of figs 3-7) is the dielectric pillar
on the left-handed side under conductor 36 (which being considered as conductive line
64 of fig. 7), then the left-handed side of “broken line” 37 in fig. 2 is considered as the
dummy interconnect or as conductive segment 66 of fig. 7.

Re claim 38(of 28), wherein a width of the first dummy interconnect and the width
of the first interconnect are substantially equal to each other (“in some cases some of
the lines are broken as indicated by break 22. This is done to provide the desired
electrical paths to complete the circuits or to isolated a line segment” [col. 2, lines 42-

44], this passage implies that the broken line provides “isolated a line segment”
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considered as “the dummy interconnect” having equal width to the other segment of the
same line that connected to “desired electrical paths”).

Re claim 49(of 28), wherein each of the first interconnect and the first dummy
interconnect is buried in an upper portion of the second insulating film (considering the
first interconnect 50 has a “broken line” and form in an insulating film).

Re claim 50(of 28), wherein a long side of the first interconnect and a longer side
of the first dummy interconnect form substantially a right angle (considering segment of
line 37 and one of lines 33-35 in fig. 2).

Re claim 31, wherein the first insulating film has a multilayer structure including a
SiN film and a SiO film (col. 3, lines 29-30, 54-64).

Re claim 32, the second interconnect includes a first barrier film and a first
conductive film (col. 4, lines 32-37).

Re claim 33, wherein the first conductive film includes copper (col. 2, line 62).

Re claims 34-35, wherein each of the first and second interconnects is connected

to another element or an external electrode; and wherein the first interconnect, the
second interconnect and the via constitute part of a closed circuit and the dummy via
does not constitute a closed circuit (col. 1, lines 7-8: “interconnect structures formed

above a substrate in an integrated circuit” “to provide the desired electrical paths to
complete the circuit or to isolate a line segment” (col. 2, lines 44-45), imply these

limitations).
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Re claim 36, wherein the first interconnect has a width smaller than that of the
second interconnect (comparing lower ends of wires 33/34/35 compared to wires
36/37/38 in fig. 2).

Re claims 41-42, a planar shape of each of the via and the dummy via is

substantially a square wherein a length of a side of the via and a length of a side of the
dummy via are substantially equal to each other (comparing via 34 with dummy via 42
in fig. 2).

Re claim 44, the dummy via (element 40, e.g. if line 33 being a broken line) is
provided on an extended line along which the first interconnect extends (col. 1, lines 7-8
and col. 2, lines 44-45).

Re claim 53, the distance between the via and the dumimy via is substantially
equal to a minimum interconnect width (fig. 2).

Re claim 54, the durmimy via is provided in plural (fig. 2).

Re claim 58, wherein a planar shape of each of the via and the dummy via is
substantially square, and a side of the dummy via is smaller than a side of the via
(comparing lower end of 40 to upper end of 33, e.g.).

Re claim 60, a planar shape of ie dummy via is substantially a square, and a
side of the dummy via is smaller than a width of the first dummy interconnect
(comparing lower end of 44 to segment of 37, e.g.).

Re claim 62, a distance between the via (40, e.g.) and one end of the second
interconnect (right-hand side of 33) is shorter than a distance between the dummy via

942) and the one end of the second interconnect (left-hand side of 33) and shorter than
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a distance between the via and the other end of the second interconnect (left-hand side
of 33).

Re claim 63, tha dummy via is connected to the upper surface of the second
interconnect (considering 40 on 30).

Re claim 64(of 83), wherein the dummy via is formed in a third insulating film
formed on the second interconnect (col. 2, lines 45-47).

Re claim 65(of &4), the third insulating film has a multi structure including a SiN
film and a SiOz film (col. 3, lines 29-30, 54-64).

Re claim 66(of 83), the dummy via includes a second barrier film and a second
conductive film (col. 2, lines 44-45 and col. 4, lines 32-37).

Re claim 67(of &), the second conductive film includes copper.

Re claim 68(of £§3), a second dummy interconnect is provided on the dummy via
so as to come in contact with a top of the dummy via (considering the right-hand
segment of 37 and the ‘dummy via’ underneath).

Re claims 87-88, the dummy via 68 and the second interconnect (as indicated

above) are made of the same conductive film of copper (figs. 6-7 and associated

passages).

4. Claim 37, 39-40, 45-48, 51-52, 57 and 59 are rejected under 35 U.S.C. 102(a) as

anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over He et al.
The He et al. reference discloses interconnect structures, particularly those

formed above a substrate in an integrated circuit as in the above. Considering the steps

of figs. 3-5 are repeated such that another fig. 6 lying on top of the same fig. 6.
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The He et al. reference discloses neither different shape nor size nor dimension
such as “the first dummy interconnect has a width smaller than that of the second
interconnect (re claim 37); “the dummy via is substantially circutar in a plan view and a
diameter of the dummy via is substantially equal to a width of the first dummy
interconnect” (re claim 47); “a side of the dummy via is substantially equal to a width of
the first dummy interconnect” (re claim 48); “the via and the dummy via are substantially
circuiar in a plan view wherein a diameter of the via and a diameter of the dummy via
are substantially egual to each other” (re claims 39-40) or “a diameter of the dummy via
is smaller than a diameter of the via” (re claim 57) or “a diamegter of the dummy via is
smalier than a width of the first dummy interconnect” (re claim 59); “the via is
substantially circular in a plan view and a diameter of the via is substantially equal to a
width of the first interconnect” (re claim 45); “a side of the via is substantially equal to &
width of the first interconnect” (re claim 46); “the via and the dummy via are space apart
at a distance of 25 microns or 1 micron or less” (re claims 51-52).

However, one of ordinary skill in the art would have been led to the recited
shapes, sizes and dimensions through routine experimentation and optimization.

Applicant has not disclosed that the shapes, sizes and dimensions are for a particular

unobvious purpose, produce an unexpected result, or are otherwise critical, and it
appears prima facie that the process would possess utility using another shape, size
and dimension. Indeed, it has been held that mere dimensional limitations are prima
facie obvious absent a disclosure that the limitations are for a particular unobvious

purpose, produce an unexpected result, or are otherwise critical. See, for example, In

Page 326



Application/Control Number: 11/000,904 Page 9
Art Unit: 2823

re Rose, 220 F.2d 459, 105 USPQ 237 (CCPA 1955); In re Rinehart, 531 F.2d 1048,
189 USPQ 143 (CCPA 1976); Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220
USPQ 777 (Fed. Cir. 1984), cert. denied, 469 U.S. 830, 225 USPQ 232 (1984); In re
Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). See also MPEP 2144.04(1V)(B).
Furthermore, He et al. discloses, in figs. 11-14, barrier layer 78 being formed
before formation of copper lines and copper vias. With this further layer applied around
and before forming copper via 68, e.qg., in a circular shape of the optimization, the
diameter of the dummy via 68 would be smaller than the diameter of the via 55 by the
thickness of the barrier layer; or substantially the same because the thickness of the

barrier is so thin or when the barrier is not applied.

5. Claims 43 and 61 rejected under 35 U.S.C. 103(a) as being unpatentable over
He et al. as applied to claims 27-36, 38, 41-42, 44, 49-50, 53-54, 58, 60, 62-68 and 87-
88 above, and further in view of Armbrust et al. US Pub. 2002/0145201 A1.

The He et al. reference discloses interconnect structures, particularly those
formed above a substrate in an integrated circuit as in the above.

The He et al. reference does not disclose “the first interconnect and the second

interconnect extend in 2 same direction” as in claim 43 and “a longer side of the dummy

via in a plan view and a shorter side of the second interconnect are provided along &

same diraction” as in claim 61. However, two levels n and n+1 in a interconnect

structure could be formed parallel or in a same direction as in Armbrust et al.’s fig. 1.
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It would have been obvious to one of ordinary skill in the art at the time of the
invention to provide the structure of He et al. with two levels n and n+1 formed in a
same direction because such parallel wires are known in the art for forming interconnect
structure of “wires, support structures, and sacrificial structures” being “constructed from
vias and trenches” (Armbrust et al.’s abstract)

Response to Arguments
6. Applicant's arguments filed 01/11/2008 have been fully considered but they are
not persuasive.
7. With the added limitations from now canceled claims 29-30 into claim 27,
applicant argues that He et al. “fails to disclose or suggest that the second interconnect
and the via form a dual damascene structure, the second interconnect and the dummy

via form a dual damascene structure and that the second interconnect, the via and the

dummy via are unified”. The claims are not so limited. He et al.’s second interconnect

37 and the via clearly form a dual damascene structure and also second interconnect

37 and the dummy via form a dual damascene structure in fig. 2.

Conclusion
8. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
9. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to THANH V. PHAM whose telephone number is (571)272-

1866. The examiner can normally be reached on M-T (6:30-5:00).
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

02/02/2008 /Thanh V Pham/
Examiner, Art Unit 2823
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Docket No.: 071971-0064 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080
Takeshi HARADA Confirmation Number: 7270
Application No.: 11/000,904 Group Art Unit: 2823

Filed: December 02, 2004 Examiner: Thanh V. Pham

For: SEMICONDUCTOR DEVICE HAVING VIA CONNECTING BETWEEN
INTERCONNECTS (AS AMENDED)

AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Office Action dated February 11, 2008, having a three-month
shortened statutory period for response set to expire on May 11, 2008, and the petition for a one-
month extension of time up to and including June 11, 2008 being filed concurrently herewith,
reconsideration of the above-identified application is respectfully requested in view of the

following amendment and remarks.
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IN THE CLAIMS

1-26. (Cancelled)

27. (Currently Amended) A semiconductor device comprising:

a semiconductor substrate;

a first interconnect formed on the semiconductor substrate;

a first insulating film formed on the first interconnect;

a second interconnect formed on the first insulating film;

a via formed through the first insulating film and connecting between the first and second
interconnects; and

a dummy via connected to the second interconnect,

wherein the dummy via is made of a conductive film and is arranged so as to be

incapable of having current flow therethrough;

28. (Previously Presented) The semiconductor device of claim 27 further comprising a
second insulating film formed on the semiconductor substrate,
wherein the first interconnect is formed on the second insulating film, and

the dummy via is connected to a first dummy interconnect formed on the second

insulating film.

29-30. (Cancelled)
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31. (Previously Presented) The semiconductor device of claim 27, wherein the first

insulating film has a multilayer structure including a SiN film and a SiO, film.

32. (Previously Presented) The semiconductor device of claim 27, wherein the second

interconnect includes a first barrier film and a first conductive film.

33. (Previously Presented) The semiconductor device of claim 32, wherein the first

conductive film includes copper.

34. (Previously Presented) The semiconductor device of claim 27, wherein each of the

first and second interconnects is connected to another element or an external electrode.
35. (Previously Presented) The semiconductor device of claim 27, wherein the first
interconnect, the second interconnect and the via constitute part of a closed circuit, and

the dummy via does not constitute a closed circuit.

36. (Previously Presented) The semiconductor device of claim 27, wherein the first

interconnect has a width smaller than that of the second interconnect.

37. (Previously Presented) The semiconductor device of claim 28, wherein the first

dummy interconnect has a width smaller than that of the second interconnect.
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38. (Previously Presented) The semiconductor device of claim 28, wherein a width of the
first dummy interconnect and a width of the first interconnect are substantially equal to each

other.

39. (Previously Presented) The semiconductor device of claim 27, wherein the via and

the dummy via are substantially circular in a plan view.

40. (Previously Presented) The semiconductor device of claim 39, wherein a diameter of

the via and a diameter of the dummy via are substantially equal to each other.

41. (Previously Presented) The semiconductor device of claim 27, wherein a planar

shape of each of the via and the dummy via is substantially a square.

42. (Previously Presented) The semiconductor device of claim 41, wherein a length of a

side of the via and a length of a side of the dummy via are substantially equal to each other.

43. (Previously Presented) The semiconductor device of claim 27, wherein the first

interconnect and the second interconnect extend in a same direction.

44, (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via is provided on an extended line along which the first interconnect extends.
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45. (Previously Presented) The semiconductor device of claim 27, wherein the via is
substantially circular in a plan view, and

a diameter of the via is substantially equal to a width of the first interconnect.

46. (Previously Presented) The semiconductor device of claim 27, wherein a planar
shape of the via is substantially a square, and

a side of the via is substantially equal to a width of the first interconnect.

47. (Previously Presented) The semiconductor device of claim 28, wherein the dummy
via is substantially circular in a plan view, and
a diameter of the dummy via is substantially equal to a width of the first dummy

interconnect.

48. (Previously Presented) The semiconductor device of claim 28, wherein a planar
shape of the dummy via is substantially a square, and

a side of the dummy via is substantially equal to a width of the first dummy interconnect.

49. (Previously Presented) The semiconductor device of claim 28, wherein each of the

first interconnect and the first dummy interconnect is buried in an upper portion of the second

insulating film.
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50. (Previously Presented) The semiconductor device of claim 28, wherein a longer side
of the first interconnect and a longer side of the first dummy interconnect form substantially a

right angle.

51. (Previously Presented) The semiconductor device of claim 27, wherein the via and

the dummy via are spaced at a distance of 25 pm or less.

52. (Previously Presented) The semiconductor device of claim 27, wherein the via and

the dummy via are spaced at a distance of 1pm or less.

53. (Previously Presented) The semiconductor device of claim 27, wherein the distance

between the via and the dummy via is substantially equal to a minimum interconnect width.

54. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via is provided in plural.

55. (Withdrawn) The semiconductor device of claim 27, wherein a bottom of the dummy

via is located deeper than a bottom of the via.

56. (Withdrawn) The semiconductor device of claim 27 further comprising a second
insulating film formed on the semiconductor substrate,
wherein the first interconnect is formed on the second insulating film, and

a bottom of the dummy via is located in the second insulating film.
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57. (Previously Presented) The semiconductor device of claim 27, wherein the via and
the dummy via are substantially circular in a plan view, and

a diameter of the dummy via is smaller than a diameter of the via.

58. (Previously Presented) The semiconductor device of claim 27, wherein a planar
shape of each of the via and the dummy via is substantially a square, and

a side of the dummy via is smaller than a side of the via.

59. (Previously Presented) The semiconductor device of claim 28, wherein the dummy
via is substantially circular in a plan view, and

a diameter of the dummy via is smaller than a width of the first dummy interconnect.

60. (Previously Presented) The semiconductor device of claim 28, wherein a planar
shape of the dummy via is substantially a square, and

a side of the dummy via is smaller than a width of the first dummy interconnect.

61. (Previously Presented) The semiconductor device of claim 27, wherein the dummy
via is substantially rectangular in a plan view, and
a longer side of the dummy via in a plan view and a shorter side of the second

interconnect are provided along a same direction.
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62. (Previously Presented) The semiconductor device of claim 27, wherein a distance
between the via and one end of the second interconnect is shorter than a distance between the
dummy via and the one end of the second interconnect and shorter than a distance between the

via and the other end of the second interconnect.

63. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via is connected to the upper surface of the second interconnect.

64. (Previously Presented) The semiconductor device of claim 63, wherein the dummy

via is formed in a third insulating film formed on the second interconnect.

65. (Previously Presented) The semiconductor device of claim 64, wherein the third

insulating film has a multilayer structure including a SiN film and a SiO, film.

66. (Previously Presented) The semiconductor device of claim 63, wherein the dummy

via includes a second barrier film and a second conductive film.

67. (Previously Presented) The semiconductor device of claim 66, wherein the second

conductive film includes copper.

68. (Previously Presented) The semiconductor device of claim 63, wherein a second

dummy interconnect is provided on the dummy via so as to come in contact with a top of the

dummy via.
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69. (Withdrawn) The semiconductor device of claim 27, wherein the second interconnect
is comprised of a first interconnect portion and a second interconnect portion whose interconnect
width is smaller than that of the first interconnect portion and which branches from the first
interconnect portion, and

the via is connected to the second interconnect portion.

70. (Withdrawn) The semiconductor device of claim 69, wherein the dummy via is

formed at or near the branch point between the first and second interconnect portions.

71. (Withdrawn) The semiconductor device of claim 69, wherein a width of the second

interconnect portion is 0.2 um or less.

72. (Withdrawn) The semiconductor device of claim 69, wherein the dummy via is
substantially rectangular in a plan view, and
a longer side of the dummy via and a longer side of the first interconnect portion are

provided along a same direction.

73-86. (Cancelled)

87. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via and the second interconnect are made of the same conductive film.
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88. (Previously Presented) The semiconductor device of claim 27, wherein the dummy

via and the second interconnect include a Cu film.

89. (New) The semiconductor device of claim 27, wherein the second interconnect and

the via form a dual damascene structure.

90. (New) The semiconductor device of claim 27, wherein the second interconnect and

the dummy via form a dual damascene structure.

91. (New) The semiconductor device of claim 27, wherein the dummy via includes a
first and second end, the first end connected to the second interconnect and the second end

surrounded by a second insulating film.

92. (New) The semiconductor device of claim 27, wherein the dummy via includes a
first and second end, the first end connected to the second interconnect and the second end
connected to a first dummy interconnect, the first dummy interconnect being surrounded by a

second insulating film.

10
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REMARKS

Claim 27 is independent and stands rejected under 35 U.S.C. § 102 as being anticipated
by He et al. ‘637 (“He”). This rejection is respectfully traversed for the following reasons.

Claim 27 recites in pertinent part, “wherein the dummy via is made of a conductive film
and is arranged so as to be incapable of having current flow therethrough” (emphasis added).
The Examiner broadly interprets the copper via 68 of He shown in Figure 7 thereof as the
claimed “dummy via.” However, via 68 of He is arranged to allow current to flow therethrough
as part of a closed circuit. Via 68 is not a dummy via. In order to expedite prosecution, a
telephone interview with Examiner Pham was conducted. Applicant and Applicant’s
representative would like to thank Examiner Pham for his courtesy in conducting the interview
and for his assistance in resolving issues.

During the interview, Examiner Pham indicated that He discloses that the via 68 may not
be used during operation based on a selected electrical path, by which via 68 allegedly would not
have current flow therethrough. Based on this assertion, Examiner Pham indicated that in the
instance when via 68 is not used, it can be interpreted as a dummy via because current is not
flowing therethrough. Even assuming arguendo that the Examiner is correct in alleging that He
discloses that via 68 may or may not have current flow therethrough, it is respectfully submitted
that the Examiner’s interpretation of a “dummy” via is not reasonable relative to the plain,
ordinary meaning afforded a “dummy” via as understood in the art. Indeed, a “dummy” via
would never constitute a closed-circuit during actual use and is therefore incapable of having
current flow therethrough (as defined on page 5, lines 8-11 of Applicants’ specification). In this
regard, even the mere capability to have current flow through via 68 of He precludes via 68 from

being a “dummy via.”

11
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Claim 27 has been amended to clarify the aforementioned distinction between the
claimed “dummy via” and the via 68 of He. Specifically, claim 27 recites in pertinent part,
“wherein the dummy via is made of a conductive film and is arranged so as to be incapable of
having current flow therethrough” (emphasis added). In direct contrast, via 68 of He is arranged
to be fully capable of having current flow therethrough.

As anticipation under 35 U.S.C. § 102 requires that each and every element of the claim
be disclosed, either expressly or inherently (noting that "inherency may not be established by
probabilities or possibilities", Scaltech Inc. v. Retec/Tetra, 178 F.3d 1378 (Fed. Cir. 1999)), in a
single prior art reference, Akzo N.V. v. U.S. Int’l Trade Commission, 808 F.2d 1471 (Fed. Cir.
1986), based on the forgoing, it is submitted that He does not anticipate claim 27, nor any claim
dependent thereon.

Under Federal Circuit guidelines, a dependent claim is nonobvious if the independent
claim upon which it depends is allowable because all the limitations of the independent claim are
contained in the dependent claims, Hartness International Inc. v. Simplimatic Engineering Co.,
819 F.2d at 1100, 1108 (Fed. Cir. 1987). Accordingly, as claim 27 is patentable for the reasons
set forth above, it is respectfully submitted that all claims dependent thereon are also patentable.
In addition, it is respectfully submitted that the dependent claims are patentable based on their
own merits by adding novel and non-obvious features to the combination.

In this regard, it is respectfully requested that the non-elected withdrawn claims be

rejoined as being dependent on an allowable claim.

Based on the foregoing, it is respectfully submitted that all pending claims are patentable
over the cited prior art. Accordingly, it is respectfully requested that the rejections under 35

U.S.C. § 102/103 be withdrawn.

12
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CONCLUSION

Having fully responded to all matters raised in the Office Action, Applicants submit that
all claims are in condition for allowance, an indication for which is respectfully solicited. If
there are any outstanding issues that might be resolved by an interview or an Examiner's
amendment, the Examiner is requested to call Applicants’ attorney at the telephone number
shown below.

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is

hereby made. Please charge any shortage in fees due in connection with the filing of this paper,

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to

such deposit account.
Respectfully submitted,

McDERMOTT WIL%

Registration No. 46,692

600 13 Street, N.W. Please recognize our Customer No. 53080
Washington, DC 20005-3096 as our correspondence address.

Phone: 202.756.8000 RMF:MaM

Facsimile: 202.756.8087

Date: June 11,2008
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Filed as Large Entity
Utility Filing Fees
Description Fee Code Quantity Amount SuILoj-STS(tg)I in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:

Extension - 1 month with $0 paid 1251 1 120 120
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Miscellaneous:

Total in USD ($)

120
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Electronic Acknowledgement Receipt

EFS ID: 3441533
Application Number: 11000904
International Application Number:
Confirmation Number: 7270
: ian- SEMICONDUCTOR DEVICE HAVING VIA CONNECTING BETWEEN
Title of Invention: INTERGONNECTS
First Named Inventor/Applicant Name: Takeshi Harada
Customer Number: 20277
Filer: Michael E. Fogarty/Lynn Cruz-Boyden
Filer Authorized By: Michael E. Fogarty
Attorney Docket Number: 71971-064

Receipt Date: 11-JUN-2008

Filing Date: 02-DEC-2004

Time Stamp: 18:15:31

Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $120
RAM confirmation Number 3759
Deposit Account 500417
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document - . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest| Part/.zip| (if appl.)
416055
1 Amendment.pdf yes 14
350bal2e573b72d08d8eae19913efada
8743533d
Multipart Description/PDF files in .zip description
Document Description Start End
Extension of Time 1 1
Amendment - After Non-Final Rejection 2 2
Claims 3 11
Applicant Arguments/Remarks Made in an Amendment 12 14
Warnings:
Information:
8183
2 Fee Worksheet (PTO-06) fee-info.pdf no 2
477b06c99086e0d6b81c16341c1c4a90
dad6aae2
Warnings:
Information:
Total Files Size (in bytes): 424238
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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Docket No.: 071971-0064 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of :  Customer Number: 53080
Takeshi HARADA Confirmation Number: 7270
Application No.: 11/000,904 Group Art Unit: 2823

Filed: December 02, 2004 Examiner: Thanh V. Pham

For: SEMICONDUCTOR DEVICE HAVING VIA CONNECTING BETWEEN
INTERCONNECTS (AS AMENDED)

PETITION FOR EXTENSION OF TIME

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

It is respectfully requested that the time for response to the Office Action dated
February 11, 2008, now due to expire May 11, 2008, be extended for one month and set to expire
on June 11, 2008.

Please charge the extension fee of $120.00 to Deposit Account No. 500417. Please

charge any additional fees or credit any overpayment to Deposit Account No. 500417.
Respectfully submitted,

McDERMOTT WILL & EMERY LLP

Ramiyar M. Farid

Registration No. 46,692
600 13" Street, N.W. Please recognize our Customer No. 53080
Washington, DC 20005-3096 as our correspondence address.

Phone: 202.756.8000 RMF:lcb
Facsimile: 202.756.8087
Date: June 11,2008

WDC99 1578766-1.071971.0064
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Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 1 1/000,904 12/02/2004 I:l To be Mailed
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). or (c))
[ seARcH FEE
(37 CFR1.16(. (). or (m) N/A N/A N/A N/A
|:| EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A N/A
é?%ﬁLREL'I'%I(,I\;I)S minus20= | * X$ = ORI X3 =
INDEPENDENT CLAIMS . N _ _
(37 CFR 1.16(h)) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A?’F;PCLF'(&TJSN SIZE FEE is $250 ($125 for small entity) for each
( 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL

APPLICATION AS AMENDED — PART I

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
— [ 06/11/2008 | ,rrer PREVIOUSLY EXTRA RATE ) | FEE (3) RATE ($) FEE ($)
E AMENDMENT PAID FOR
E I?et?l (37 CFR * 50 Minus | » 62 -0 X $ = OR [ x s$s50= 0
E '2;’2‘;2”1‘??6?}1)) * 1 Minus | =7 =0 X$ = OR | x s$210= 0
= | [ application Size Fee (37 CFR 1.16(s))
< P—
[[] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE ) | FEE (3) RATE ($) FEE ($)
— AMENDMENT PAID FOR
E ;I'?Gt?l (37 CFR * Minus I ** - X $ = OR | X3 =
= Independent " f - — —
O Lo C§R1.16(h)) Minus = X $ = OR | X8 =
2 | T Appiication size Fee (37 CFR 1.16(s))
=
< | [ FirsT PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16() OR
TOTAL TOTAL
ADD’L OR ADD’L
FEE FEE

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. Legal Instrument Examiner:
** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. J/CORALIA BETANCOURT/
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

20277 7590 08/01/2008 | EXAMINER |
MCDERMOTT WILL & EMERY LLP PHAM, THANH V
600 13TH STREET, N.W. | ART UNIT PAPER NUMBER |

WASHINGTON, DC 20005-3096 2894

DATE MAILED: 08/01/2008

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/000,904 12/02/2004 Takeshi Harada 71971-064 7270
TITLE OF INVENTION: SEMICONDUCTOR DEVICE HAVING VIA CONNECTING BETWEEN INTERCONNECTS

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1440 $300 $0 $1740 11/03/2008

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

é)roprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

20277 7590 08/01/2008
Certificate of Mailing or Transmission
MCDERMOTT WILL & EMERY LLP I hereby cerltify that thisﬂfee(fsf) Transmittal isf be%ng dfiposited 1With the Uriited
States Postal Service with sufficient postage for first class mail in an envelope
600 13TH STREET, N.W. addressed to the Mail Stop ISSUE FEE address above, or being facsimile
WASHINGTON, DC 20005-3096 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/000,904 12/02/2004 Takeshi Harada 71971-064 7270
TITLE OF INVENTION: SEMICONDUCTOR DEVICE HAVING VIA CONNECTING BETWEEN INTERCONNECTS
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1440 $300 $0 $1740 11/03/2008
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHAM, THANH V 2894 257-758000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/000,904 12/02/2004 Takeshi Harada 71971-064 7270
20277 7590 08/01/2008 | EXAMINER |
MCDERMOTT WILL & EMERY LLP PHAM, THANH v
600 13TH STREET, N.W. | ART UNIT PAPER NUMBER |

WASHINGTON, DC 20005-3096 2894

DATE MAILED: 08/01/2008

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 306 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 306 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
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Application No. Applicant(s)

) . 11/000,904 HARADA, TAKESHI
Notice of Allowability Examiner Art Unit
THANH Van PHAM 2894

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to Amendment filed 06/11/2008.

2. X] The allowed claim(s) is/are 27,28,31-72.87.88.91 and 92.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X Al b)[J Some* c¢)[JNone ofthe:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [ to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. ] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [1 Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date
4. [ Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material
9. [] Other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20080729
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Application/Control Number: 11/000,904 Page 2
Art Unit: 2894

EXAMINER’S AMENDMENT

1. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner’'s amendment was given in a telephone interview
with Ramyar M. Farid on 07/29/2008.

The application has been amended as follows: based on the amendment filed

06/11/2008, in claim 1, line 10, after “therethrough”, insert back the deleted limitations of

H

the second interconnect and the via form a dual damascene structure, and

the second interconnect and the dummy via from a dual damascene structure--;

Cancel claims 89 and 90;
2. Claims 27-28, 31-54, 57-68, 87-88 and 91-92 are allowable. Claims 55-56 and
69-72 are, previously withdrawn from consideration as a result of a restriction
requirement, require all the limitations of an allowable claim. Pursuant to the procedures
set forth in MPEP § 821.04(a), the restriction requirement amongst inventions
species, as set forth in the Office action mailed on 01/05/2007, is hereby
withdrawn and claims 55-56 and 69-72 are hereby rejoined and fully examined for
patentability under 37 CFR 1.104. In view of the withdrawal of the restriction
requirement, applicant(s) are advised that if any claim presented in a continuation or

divisional application is anticipated by, or includes all the limitations of, a claim that is
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Application/Control Number: 11/000,904 Page 3
Art Unit: 2894

allowable in the present application, such claim may be subject to provisional statutory
and/or nonstatutory double patenting rejections over the claims of the instant
application. Once the restriction requirement is withdrawn, the provisions of 35 U.S.C.
121 are no longer applicable. See In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129,
131-32 (CCPA 1971). See also MPEP § 804.01.
3. Claims 27-28, 31-72, 87-88 and 91-92 are allowed.
4. The following is an examiner’s statement of reasons for allowance: the cited prior
art, individually or in combination, does not disclose or suggest all of the claimed
elements in the present application wherein, amongst other limitations, the formed
dummy via made of a conductive film and being arranged as in the context of claim 27.
Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THANH Van PHAM whose telephone number is (571)
272-1866. The examiner can normally be reached on M-T (6:30-5:00).
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sue A. Purvis can be reached on 571-272-1236. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 11/000,904 Page 4
Art Unit: 2894

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

07/29/2008 /THANH Van PHAM/
Primary Examiner, Art Unit 2894
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requirements of the Act, please be advised that: {1} the ganeral authority tor the collection of this information is
35 U.8.C. 2{bya)}; {2} furnishing of the information solicited is voluntary; and (3} the principal purpose for which
the information is used by the U.5. Patent and Trademark Office is (o process andfor examine your submission
related 10 a patent application or patent. ¥ you do not furnish the requested information, the U5, Palent and
Traderark Office may not be able 1o process andfor examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of tha patant.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this foret will be treated confidentlally to the extent allowed undar the Freedom of
nformation Act (5 U.B.C. 882} and the Privacy Act {8 UB.C §52a). Records from this system of
records may be disclosad o the Deparment of Justice to detarmine whether disclosure of these
racovds is required by the Fresdom of Information Act.

2. A record from this system of recards may be disclosed, as a routine use, in the course of presenting

avidernce {o a court, magisirate, or adminisirative tribunal, including disclosures to opposing counssl in

the course of seftlement negotiations.

A record in this systern of records may be disclosed, as a routine use, 1o a Member of Congress

submitting a request involving an individual, 1o whom the record perlains, when the individual has

requesiad assistance from the Member with respect 1o the subject matter of the record,

4. A record in this system of records may be disclosed, as a routine use, o a contractor of the Agency
having need for the information in order 1o perform a cordract.  Racipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amendad, pursuant to 5 U.S.C.
552a{m}.

5 A record refated 1o an Itemalional Application filed under the Patent Cooperation Trealy in this
system of records may be disclosed, as a routing use, to the International Bursau of the World
intallectual Property Organization, pursuant 1o the Patert Cooperation Trealy.

8. A record in this system of records may be disclosed, as a rouline use, o another federal agency for
prposes of National Security review {35 U.B.C. 181) and for review pursuant to the Atomic Energy Act
42 U.5.C. 218(c)).

7. Arecord from this system of records may be disclosed, as 2 routine use, 1o the Administrator, General
Services, or histher designee, during an inspection of records conducted by GSA as part of that
agency's responsibility to recommend improvemenis in records managemeni practices and programs,
under authority of 44 U.5.0. 2904 and 2806. Such disclosure shall be made i accordance with the
GEA regulations governing inspection of records for this purpose, and any other refevant (e, GSA or
Commerce) directive. Such disclosure shall not be used 10 make determinations about individuals.

8. A record from this system of records may be disclosad, as a routine use, 1o the public after either
publication of the application pursuant to 35 U.S.C. 122{b} or issuance of a palent pursuant to 35
U.S.0. 151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, o tha public if the record was filed in an application which became abandoned or in which the
proceadings weare terminated and which application is referenced by either a published application, an
application open to public Ingpection or an iasusd patent.

9. A record from this system of records may be disclosed, as a rouline use, to a Federal, State, or local
faw enforcement agancy, if the USPTQ becomeas aware of a viclation or potential viciation of law or
regulation.

o
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UNITED STATES A ,Box 1430
PATENT AND TRADEMARK OFFICE Ao, Y e onto. oV
ELECTRONIC ACKNOWLEDGEMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
11/000,904 11/18/2024 06:59:20 PM Z ET 71971-064
Title of Invention
SEMICONDUCTOR DEVICE HAVING VIA CONNECTING BETWEEN INTERCONNECTS
Application Information
APPLICATION TYPE  Ultility - Nonprovisional Application PATENT # 7439623
under 35 USC 111(a)
CONFIRMATION # 7270 FILEDBY Yilu
PATENT CENTER # 68011925 FILING DATE  12/02/2004
CUSTOMER # 53080 FIRST NAMED  Takeshi Harada
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Szymon Gurda
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
POA.pdf 2 Power of Attorney 1167 KB
. ) Assignee showing of
aia0096-7439623.pdf 3 ownership per 37 CFR 3.73 121 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
A892831912DB61D02909980587B7AC6C6146DF524E9E902579
POA.pdf 7EEA73DD8E792EFA7B804D7C0D51653035B725DFD8ESFA4A

5C42ED1E4F2530369BFOFAEF42863C

_ 2714C7831085BB3732ACBA5S8E57B6C27BA000FBE3S9ECCS9
aia0096-7439623.pdf 1AD6B8DF43E4E23F8D5351CFA1FBD028449BD705E48719A2
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C12FACEQ7158A1D7FBA5494F2CE4FD2

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
ADVANCED INTEGRATED CIRCUIT PROCESS LLC

Application No./Patent No.: /439623 Filed/Issue Date: October 21, 2008
Titled: SEMICONDUCTOR DEVICE HAVING VIA CONNECTING BETWEEN INTERCONNECTS

ADVANCED INTEGRATED CIRCUIT PROCESS LLC corporation

Applicant/Patent Owner:

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1 From: the inventor(s) To: MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

The document was recorded in the United States Patent and Trademark Office at

Reel 016067 , Frame 0624 , or for which a copy thereof is attached.

2 From: MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 1,. PANASONIC CORPORATION

The document was recorded in the United States Patent and Trademark Office at

Reel 022434 , Frame 0348 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3 From: PANASONIC CORPORATION To: PANASONIC SEMICONDUCTOR SOLUTIONS CO., LTD.

The document was recorded in the United States Patent and Trademark Office at

Reol 052755 0917

, Frame , or for which a copy thereof is attached.

4. From: PANASONIC SEMICONDUCTOR SOLUTIONS CO., LTD. To: NUVOTON TECHNOLOGY CORPORATION JAPAN

The document was recorded in the United States Patent and Trademark Office at

Reel 067711 0965

, Frame , or for which a copy thereof is attached.

5 From: NUVOTON TECHNOLOGY CORPORATION JAPAN 1,. ADVANCED INTEGRATED CIRCUIT PROCESS LLC

The document was recorded in the United States Patent and Trademark Office at

Reol 068118 0314

, Frame , or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Szymon M. Gurda/ November 18, 2024
Signature Date

Szymon M. Gurda 58451

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. Avrecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

8. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.8.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 29086. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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7 % UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0. Box 1450
Alexandria, Virginia 22313-1450
g0V

‘www.uspto.

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/000,904 12/02/2004 Takeshi Harada 71971-064
CONFIRMATION NO. 7270
27197 POA ACCEPTANCE LETTER
SZYMON M. GURDA. RO ORI
903 COMMERCE DR 0C000000080936492
SUITE 310

OAK BROOK, IL 60523

Date Mailed: 11/22/2024

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/18/2024.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sltorres/

page 1 of 1
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7 5% UNITED STATES PATENT AND TRADEMARK OFFICE

\\\ E UNITED STATES DEPARTMENT OF COMMERCE
P &\ United States Patent and Trademark Office
“ Address: ggMBM[Et§£ONER FOR PATENTS
O, Box

Alexandria, Virginia 22313-1450
‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/000,904 12/02/2004 Takeshi Harada 71971-064
CONFIRMATION NO. 7270
53080 POWER OF ATTORNEY NOTICE
Rimon PC - Panasonic Corporation
8300 Greensboro O A e
Suite 500 0C000000080936463

McLean, VA 22102

Date Mailed: 11/22/2024

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/18/2024.

« The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sltorres/

page 1 of 1
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