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I. Invention of the Present Application

Details of Opinion

The present invention, "Image sensor and manufacturing method thereof," is an invention filed on
March 14, 2007, Application No. 10-2007-0024914 (hereinafter referred to as "the invention of
the present application").

II. Summary of Reason for Refusal

On February 21, 2008, the examiner issued a Notice of Submission of Opinions to the following
effect:

"[Specific Reason for Refusal]

Since the invention described in claims 1 to 6 of the claims of the present application can be easily
invented by a person of ordinary skill in the art pertaining to the invention prior to the application
is pointed out below, it may not be patented under Article 29 (2) of the Patent Act.

-Below-

Claim 1 of the present application relates to an image sensor comprising the following: a first
semiconductor substrate on which a pixel and a first via are formed; an interlayer insulating film
comprising a metal wiring and a conductive barrier film formed on the first semiconductor
substrate; metal wiring, comprising a color filter array and a microlens formed on the interlayer
insulating film so as to be connected to the first via exposed through the rear surface of the first
semiconductor substrate; and a second semiconductor substrate on which an interlayer insulating
film comprising a second via is formed. In Korean Unexamined Patent Application Publication
No. 2006-77132 of Cited Invention 1, the disclosure is similar to the configuration in which a first
substrate on which a photodiode, a color filter array, and a micro lens are formed, and a second
substrate on which a plurality of metal lines are formed on an insulating film are electrically
connected to each other by a connection part; while in claim 1 of the present application, there is
a difference in that the conductive barrier film on the metal wiring is not described, since this is
commonly used in this field, such as in Japanese Unexamined Patent Application Publication No.
2003-204055, which is Cited Invention 2, in which a barrier metal is formed on the wiring layer,
Claim 1 of the present application can be easily obtained by simply combining Cited Invention 1
and Cited Invention 2.

Claims 2-6 of the present application are dependent claims citing Claim 1; while they provide
limitations as follows: the conductive barrier film is formed only on the metal wiring (Claim 2);
the metal wiring of the first semiconductor substrate is formed of copper, and the conductive
barrier film is formed of a cobalt (Co) or nickel (Ni) alloy (Claim 3); the metal wiring of the first
semiconductor substrate is formed lower than the interlayer insulating film to have a step
difference with the interlayer insulating film (Claim 4); the metal wiring of the second
semiconductor substrate is formed of copper (Cu) or aluminum

KIPO

Ex. 1018 - Page 3



O Korean Intellectual Property Office

(Al) (Claim 5); and the first semiconductor substrate and the second semiconductor substrate are
bonded to polyimide, benzocyclobutene, silicon, and a tin/copper alloy (Claim 6); these limitations
limit the simple material, or are only a structural change, so that it is not technically difficult to
apply these things, or unexpected effects occur, so that Claims 2-6 can be easily invented by Cited
Inventions 1 and 2.

2. This application cannot be granted a patent because the description in all of the claims does not
satisfy the requirements under Article 42 (4) 2 of the Patent Act due to incompleteness as pointed
out below.

-Below-

The first and second semiconductor substrates, the pixels, the first and second vias, the metal
wiring, and the conductive barrier film, which are the components of claims 1 and 7, are described
in a simple array, so that their arrangement and connections are unclear, and the meaning of via is
unclear; in claim 6, the material for bonding the first and second semiconductor substrates is
described as ‘polyimide, benzocyclobutene, silicon, and tin/copper alloy,” but it is unclear how
they are combined, and the invention is unclear because the dependent claims citing claims 1 and
7 also have the same deficiencies."

Accordingly, the present applicant would like to express an Opinion along with the submission
of amendments to the specification for the present invention.

II1. Amendments to Specifications, etc.

Amendments have been made as follows in accordance with this Opinion and the amendments to
the specification of the same person.

1. Amendment of Claims
[Claim 1]
(deleted)

An image sensor, comprising the following: a first semiconductor substrate on which a pixel and
a first via are formed; an interlayer insulating film comprising a metal wiring and a conductive
barrier film formed on the first semiconductor substrate; metal wiring, comprising a color filter
array and a
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microlens formed on the interlayer insulating film so as to be connected to the first via exposed
through the rear surface of the first semiconductor substrate; and a second semiconductor substrate
on which an interlayer insulating film comprising a second via is formed.

[Claim 2]
(deleted)
The image sensor according to Claim 1,

wherein the conductive barrier film of the first semiconductor substrate is formed only on the metal
wiring.

[Claim 3]
(deleted)
The image sensor according to Claim 1,

wherein the metal wiring of the first semiconductor substrate is formed of copper, and the
conductive barrier layer is formed of a cobalt (Co) or nickel (Ni) alloy.

[Claim 4]
(deleted)
The image sensor according to Claim 1,

wherein the metal wiring of the first semiconductor substrate is formed lower than the interlayer
insulating layer to have a step difference with the interlayer insulating layer.

[Claim 5]
(deleted)
The image sensor according to Claim 1,

wherein the metal wiring of the second semiconductor substrate is formed of copper (Cu) or
aluminum (Al).

[Claim 6]
(deleted)
The image sensor according to Claim 1,

wherein the first semiconductor substrate and the second semiconductor substrate are bonded to
polyimide, benzocyclobutene, silicon, and a tin/copper alloy.
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[Claim 7]
(correction)

A method of manufacturing an image sensor, comprising the following:

a step of forming a PMD lavyer on a first semiconductor substrate comprising a unit pixel:

a step of forming a first via contact penetrating the PMD layer corresponding to a region other than the
unit pixel and the first substrate:

a step of forming a first interlayer insulating layer on the first semiconductor substrate comprising the
first via contact;

a step of forming a metal wiring in the first interlayer insulating layer to be connected to the unit pixel
and a first via contact;

a step of forming a conductive barrier film on the metal wiring:

a step of preparing a second semiconductor substrate comprising a metal wiring and a second interlayer
insulating film;

a step of forming a second via contact penetrating the second interlayer insulating layer to be connected
to the metal wiring of the second semiconductor substrate:

a step of aligning the second via contact of the second semiconductor substrate to be positioned below
the first via contact of the first semiconductor substrate; and

a step of bonding the first semiconductor substrate and the second semiconductor substrate.

[Claim 8]
(correction)
The method of manufacturing an image sensor according to claim 7,

wherein the step of forming the metal wiring of the first semiconductor substrate comprises the
following:

a step of forming a first interlayer insulating film on the first semiconductor substrate:

a step of forming a trench in the first interlayer insulating film;:

a step of forming a barrier metal layer and a copper seed layer in the trench;
a step of forming a copper plating film on the copper seed film; and

a step of planarizing the copper plating film.

[Claim 9]

(correction)

KIPO
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The method of manufacturing an image sensor according to claim 8§,

wherein the metal wiring of the first semiconductor substrate is planarized by a CMP process, and
the height of the metal wiring is formed low to have a step difference with the first interlayer

insulating film.
[Claim 10]

The method of manufacturing an image sensor according to claim 7 or claim 8§,

wherein the conductive barrier film formed on the metal wiring of the first semiconductor substrate
is formed by an electroless plating method.

[Claim 11]

The method of manufacturing an image sensor according to claim 10,
wherein the conductive barrier film is a cobalt (Co) or nickel (Ni) alloy.
[Claim 12]

The method of manufacturing an image sensor according to claim 7,

wherein the metal wiring formed on the second semiconductor substrate is copper (Cu) or
aluminum (Al).

[Claim 13]
(correction)
The method of manufacturing an image sensor according to claim 7,

wherein the step of bonding the first semiconductor substrate and the second semiconductor
substrate comprises the following:

a step of exposing the first via contact by etching a rear surface of the first semiconductor substrate,

a step of forming a via hole for selectively exposing a metal wiring of a second interlayer insulating
film formed on the second semiconductor substrate and forming a copper plating film in the via
hole to form a second via contact, and

a step of bonding the first semiconductor substrate and the second semiconductor substrate by
aligning the first via contact and the second via contact to coincide with each other.

[Claim 14]

The method of manufacturing an image sensor according to claim 13,
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wherein the rear etching of the first semiconductor substrate further comprises etching to a
thickness of 10-50 um using a back grinding process.

[Claim 15]
(correction)
The method of manufacturing an image sensor according to claim 7,

wherein the bonding of the first semiconductor substrate and the second semiconductor substrate
is performed by any one of polymer bonding, silicon fusion bonding, copper-to-copper bonding,
and eutectic bonding.

2. Correction of detailed description

The following corrections have been applied throughout the original application specification of
the present invention:

(1) The interlayer insulating film 130 formed on the first semiconductor substrate 100 was
corrected to be the first interlayer insulating film 130.

(2) The interlayer insulating films 210 and 220 formed on the second semiconductor substrate 200
were corrected to be the second interlayer insulating films 210 and 220.

(3) The first via 110 was corrected to be via contact 110.

(4) The second via 230 was corrected to be the second via contact 230.

3. Legality of amendments

Amendment within the scope of the matters described in the specification or drawings (in the case
of addition of new matters) refers to matters apparent to those skilled in the art as a result of
judgment based on the matters described in the specification or drawings.

In this case, "apparent matters" refers to where the matter itself includes matters directly described
in the specification or drawings first attached to the application, as well as matters that are not
directly expressed in the first attached specification or drawings, but can be recognized by those
skilled in the art as described in light of the description of the initial specification, etc. (refer to
examination guidelines).

In the case of the clarification of unclear descriptions, by clarifying the elements of the claims, the
corrections of the first interlayer insulating film, the second interlayer insulating film, the first via
contact and the second via contact in the detailed description and claims of the present invention
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by the above criteria are considered to be legitimate amendments that are recognized as being
within the stated range of the initial specification.

Further, with respect to the correction of the first via contact and the second via contact of the
present invention, in the original specification of the present invention, the first and second vias
were formed of metal and served as contacts connected to each metal wiring; therefore, the
correction was made to clarify the meaning, and it is considered to be a legitimate correction that
is recognized as falling within the scope of the initial specification, etc.

IV. Statement of Opinion
1. Details of Opinion on Article 29 (2) of the Patent Act

The Examiner pointed out that the invention described in claims 1 to 6 of the present invention
can be easily invented by the Cited Inventions, so it does not satisty the provisions of Article 29
(2) of the Patent Act.

Accordingly, the present applicant reflected the points pointed out by the examiner and made an
amendment to delete claims 1 to 6 of the claims of the present invention.

Therefore, it should be judged that the claims 7 to 15 of the present invention, which the examiner
recognized as having no grounds for refusal, satisfy the patentability.

Accordingly, it is considered that the reason for refusal to the effect that a patent cannot be obtained
under Article 29 Paragraph 2 of the Patent Act pointed out by the examiner has been resolved.

2. Details of Opinion on Article 29 (4) 2 of the Patent Act

The Examiner pointed out that the elements of claims 1 and 7 are described in a simple
arrangement, so that their arrangement relationship is unclear and the meaning of via is unclear.
As pointed out by the examiner, in claim 7 of the present invention, the description of the
components is unclear; accordingly, the present applicant reflected the points pointed out by the
examiner and corrected the arrangement and connection relationship of the elements of claim 7 of
the claims as described in the Amendments submitted on the same date as this Statement of
Opinion.

In addition, the 1st and 2nd vias pointed out by the examiner are respectively connected to the
metal wiring of the first semiconductor substrate and the metal wiring of the second semiconductor
substrate, and they are formed of a metal material, so it can be seen that they play the role of a
contact plug.
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Accordingly, the first via and second via are corrected to be a first via contact and a second via
contact, so that the meaning of the first and second vias is made clear.

Accordingly, it is considered that the reasons for refusal under Article 42 (4) 2 of the Patent Act
pointed out by the examiner have been resolved.

V. Concluding remarks

It is judged that the reasons for refusal of the present invention have been resolved through the
amendments and opinions as described above; if there are no other reasons for refusal after
reexamining the present invention, please make a decision to grant the patent.

KIPO
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