[Document Name] Scope of patent claims

[Claim 1]

A semiconductor device, comprising

a high dielectric constant gate insulating film formed on an active region of the substrate,

a gate electrode formed on the aforementioned high dielectric constant gate insulating film,

and an insulating side wall formed on the side of the aforementioned gate electrode,

wherein the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the
lower side of the insulating side wall,

and at least a portion of the thickness of the lower side region of the insulating side wall in the high dielectric constant gate
insulating film is smaller than the thickness of the lower side region of the gate electrode in the high dielectric constant gate
insulating film.

[Claim 2]

The semiconductor device as described in Claim 1, the insulating side wall is composed of a first insulating side wall formed
on the side surface of the gate electrode and a second insulating side wall formed on the side surface of the gate electrode via
the first insulating side wall,

wherein the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the
first insulating side wall,

and the thickness of the lower side region of the first insulating side wall in the high dielectric constant gate insulating film is
smaller than the thickness of the lower side region of the gate electrode in the high dielectric constant gate insulating film.

[Claim 3]
The semiconductor device as described in Claim 2,
wherein the high dielectric constant gate insulating film is not formed below the second insulating side wall.

[Claim 4]

The semiconductor device as described in Claim 2,

wherein the high dielectric constant gate insulating film is continuously formed up to below the second insulating side wall,
and the thickness of the lower side region of the second insulating side wall in the high dielectric constant gate insulating film
is equal to the thickness of the lower side region of the first insulating side wall in the high dielectric constant gate insulating
film.

[Claim 5]

The semiconductor device as described in Claim 2,

wherein the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the
second insulating side wall,

and the thickness of the lower side region of the second insulating side wall in the high dielectric constant gate insulating film
is smaller than the thickness of the lower side region of the first insulating side wall in the high dielectric constant gate
insulating film.

[Claim 6]

The semiconductor device as described in Claim 1,

wherein the insulating side wall is composed of a first insulating side wall formed on the side surface of the gate electrode
and a second insulating side wall formed on the side surface of the gate electrode via the first insulating side wall,

the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the second
insulating side wall,

the thickness of the lower side region of the first insulating side wall in the high dielectric constant gate insulating film is
equal to the thickness of the lower side region of the gate electrode in the high dielectric constant gate insulating film, and the
thickness of the lower side region of the second insulating side wall in the high dielectric constant gate insulating film is
smaller than the thickness of the lower side region of the gate electrode in the high dielectric constant gate insulating film.
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[Claim 7]
The semiconductor device as described in any one of Claims 1 to 6,
wherein a notch is provided at the side edge of the high dielectric constant gate insulating film.

[Claim 8]
The semiconductor device as described in any one of Claims 1 to 7,
wherein a buffer insulating film is provided between the substrate and the high dielectric constant gate insulating film.

[Claim 9]
The semiconductor device as described in Claim 8,
the buffer insulating film is a silicon oxide film or a silicon oxynitride film.

[Claim 10]
The semiconductor device as described in any one of Claims 1 to 9,
wherein the gate electrode is a fully silicided gate electrode where the entire region is silicided.

[Claim 11]

A method for manufacturing a semiconductor device, comprising

a step (a) of forming a high dielectric constant gate insulating film on an active region of a substrate,

a step (b) of forming a gate electrode on the high dielectric constant gate insulating film,

a step (c) after step (b) of etching the high dielectric constant gate insulating film located outside the gate electrode to thin it,
and a step (d) after step (c) of forming insulating side walls on the side surfaces of the gate electrode.

[Claim 12]
The method for manufacturing a semiconductor device as described in Claim 11, further comprising a step of removing the
high dielectric constant gate insulating film located outside the insulating side walls after step (d).

[Claim 13]

The method for manufacturing a semiconductor device as described in Claim 11,

wherein the insulating side walls consist of a first insulating side wall and a second insulating side wall,

and step (d) includes a step (d1) of forming the first insulating side wall on the side surface of the gate electrode and a step
(d2) of forming the second insulating side wall via the first insulating side wall on the side surface of the gate electrode.

[Claim 14]
The method for manufacturing a semiconductor device as described in Claim 13, further comprising a step of removing the
high dielectric constant gate insulating film located outside the first insulating side wall between step (d1) and step (d2).

[Claim 15]

The method for manufacturing a semiconductor device as described in Claim 13, including a step of etching the high
dielectric constant gate insulating film located outside the first insulating side wall to further thin it between step (d1) and
step (d2),

and further comprising a step of removing the high dielectric constant gate insulating film located outside the second
insulating side wall after step (d2).

[Claim 16]

The method for manufacturing a semiconductor device as described in any one of Claims 12, 14, or 15,
wherein the removal of the high dielectric constant gate insulating film is selectively performed using wet etching.
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[Claim 17]

The method for manufacturing a semiconductor device as described in any one of Claims 11 to 16,

wherein step (b) includes a step of forming a protective film covering the top surface of the gate electrode,

and it further includes a step after step (d) of fully siliciding the gate electrode by siliciding the surface of the active region
located outside the insulating side walls and removing the protective film.

[Claim 18]

The method for manufacturing a semiconductor device as described in any one of Claims 11 to 17, further comprising a step
of forming a buffer insulating film on the active region before step (a),

wherein in step (a), the high dielectric constant gate insulating film is formed on the active region via the buffer insulating
film.
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Notice of Reasons for Refusal

Patent Application Number: Patent Application 2005-227457

Date of Drafting: Sep. 16,2011

Patent Office Examiner: Hirosuke ATsujiV 3239 4L00

Agent for the Patent Applicant: Hiroshi Maeda (and 11 other persons)

Applicable Articles: Article 29, Paragraph 1; Article 29, Paragraph 2; Article 37

This application should be refused for the following reasons. If you have any opinions on this matter, please submit a written
opinion within 60 days from the date of issuance of this notification.

Reasons
1. This application does not meet the requirements stipulated in Article 37 of the Patent Act for the following reasons:
The invention according to Claim 1 does not possess any special technical features in light of the disclosures of Reference 1
and Reference 2. Therefore, it is not possible to identify the same or corresponding special technical features between the
invention of Claim 1 and the inventions of Claims 2 ~ 18.
However, regarding the inventions of Claims 2, 3, and 7 ~ 10, based on examination standards, an exception is made not to
question the requirement of unity of invention (Refer to "Examination Standards for Patents and Utility Models" Part I
Chapter 2.4.2).
As such, the invention of Claim 1 and the inventions of Claims 4 ~ 6, 11 ~ 18 do not fall under a group of inventions meeting
the requirement of unity of invention. Therefore, this application does not meet the requirements stipulated in Article 37 of
the Patent Act.
Moreover, since this application violates the provisions of Article 37 of the Patent Act, the examination regarding the
requirements other than those of Article 37 has not been conducted for the inventions of Claims 4 ~ 6, 11 ~18.
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2. The invention related to the claims in this application falls under Article 29, Paragraph 1, Subparagraph 3 of the Patent Act,
as it was disclosed in the following publications distributed in Japan or abroad before the filing of the application or made
publicly available through an electronic communication network, hence rendering it ineligible for patent protection.

3. The invention related to the claims in this application falls under Article 29, Paragraph 2 of the Patent Act because a

person with ordinary skill in this technical field to which the invention pertains could have easily made the invention based

on the publications listed below that were distributed in Japan or abroad or made publicly available through an electronic
communication network before the filing date of the application, therefore disqualifying it from receiving a patent.

Note (refer to the reference document list for References):
<About Claim 1>
e Reasons: 2, 3
 References: 1
» Remarks:
Refer to the full text and all figures of Reference 1, especially Embodiment 2 and Embodiment 4.

<About Claims 2, 3, 7 ~ 10>

» Reasons: 3

 References: 1

» Remarks:

(Claims 2, 3)

The mere fact of having a multi-layer structure for the side wall is common knowledge, and providing a "second insulating
side wall" outside the gate-side wall 10, as specifically described in Embodiment 2 of Reference 1, is within the scope of
what a person skilled in this technical field could have done.

(Claim 7)

Paragraph [0084] of Reference 1 describes positioning the side walls of the gate insulating film 5 inside the outer surface of
the gate-side wall 10. Based on this description, adding a "notch" to the side edge of the gate insulating film is something that
a person skilled in this technical field could have done.

(Claims 8 ~ 10)

It is common knowledge to provide a buffer insulating film such as a silicon oxide film between the substrate and the high
dielectric constant gate insulating film.

In addition, constructing the gate electrode with full silicide is also common knowledge.

UMC 1305
UMC v. AICP

Page S of 42



P.3

<About Claims 1, 8, 9>

* Reasons: 2, 3

» References: 2

» Remarks:

Refer to the full text and all figures of Reference 2, especially Embodiment 1.

<About Claims 2, 3, 7, 10>

» Reasons: 3

e References: 2, 1

» Remarks:

(Claim 2, 3) The fact of having a multi-layer structure for the side wall is common knowledge, and in the invention described
in Reference 2, providing a "second insulating side wall" outside the side wall 18 is within the scope of what a person skilled
in this technical field could have done.

(Claim 7)

Paragraph [0084] of Reference 1 describes positioning the side walls of the gate insulating film 5 inside the outer surface of
the gate-side wall 10. Based on this description, in the invention described in Reference 2, adding a "notch" to the side edge
of the gate insulating film is something that a person skilled in this technical field could have done.

(Claim 10)
Constructing the gate electrode with full silicide is common knowledge.

List of References
1. Japanese Unexamined Patent Application Publication No. 2005-064190
2. International Publication No. 2004/017418

Record of Investigation Results on Existing Technology Documents
« Field of Investigated: IPC ~ HO01L29/78
HO1L21/336
« Existing Technology Document: Japanese Unexamined Patent Application Publication No. 2004-172178

As stated in the reasons for refusal, examinations regarding requirements other than those under Article 37 of the Patent Act
have not been conducted for inventions related to Claims 4 ~ 6 and 11 ~ 18. However, it is believed that the above existing
technology document (especially Fig. 7 and related sections) is particularly relevant to the patentability of the invention
related to Claim 4.
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Therefore, when responding to this reason for refusal, please consider the disclosure content of the aforementioned existing

technology document along with the indication of the reason for refusal for the violation of Article 37.

The record of investigation results on this existing technology document does not constitute part of the reason for refusal.
If you have any inquiries regarding the contents of this notice of refusal, please contact:
Examination Division III, Semiconductor Integrated Circuit

Hirosuke Tsuji
TEL. 03(3581) 1101 ext. 3496
FAX. 03(3501) 0673

Moreover, when making inquiries, please follow "5. Guidelines for communication via phone, fax, etc.", as outlined in the
"Interview Guidelines [Patent Examination Edition]" available at the following URL:
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/mensetu_guide/tokkyo.pdf

Department Head / Proxy

Supervisory Examiner / Proxy

Examiner

Assistant Examiner

Hiroaki Suhara

Hirosuke ATsujiV

9057

3239
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[Document Name] Procedural Written Amendment
[Reference No.] P53042401
[Recipient] Commissioner of the Japan Patent Office

[Event Information]

[Application Number] Patent Application 2005-227457
[Amending Party ]

[Identification Number ] 000005821

[Person Name or Company Name ] Panasonic Corporation

[Agent ]
[Identification Number ] 100077931
[Patent Attorney]
[Person Name or Company Name ] Hiroshi Maeda
[Dispatch Number] 641602
[Procedure Amendment 1]
[Name of Document to be Amended] Scope of patent claims
[Name of Section to be Amended] Full Text
[Amendment Method] Change

[Amendment Content]

[Document Name] Scope of patent claims

[Claim 1]
A semiconductor device, comprising
a high dielectric constant gate insulating film formed on an active region of the substrate,
a gate electrode formed on the aforementioned high dielectric constant gate insulating film,
and an insulating side wall formed on the side of the aforementioned gate electrode,
wherein the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the
lower side of the insulating side wall,
the insulating side wall consists of a first insulating side wall formed on the side of the gate electrode and a second insulating
side wall formed on the side of the gate electrode through the first insulating side wall,
the thickness of the region below the first insulating side wall in the high dielectric gate insulating film is smaller than the
thickness of the region below the gate electrode in the high dielectric gate insulating film.
the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the first
insulating side wall,
the extension regions are formed below the first insulating side wall and the second insulating side wall in the active region,
and starting from the gate electrode, the source-drain region is formed outside the extension region in the active region.

[Claim 2]
The semiconductor device as described in Claim 1,
wherein the high dielectric constant gate insulating film is not formed below the second insulating side wall.

[Claim 3]

The semiconductor device as described in Claim 1,

wherein the high dielectric constant gate insulating film is continuously formed up to below the second insulating side wall,
and the thickness of the lower side region of the second insulating side wall in the high dielectric constant gate insulating film

is equal to the thickness of the lower side region of the first insulating side wall in the high dielectric constant gate insulating
film.

[Claim 4]

The semiconductor device as described in Claim 1,

wherein the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the

second insulating side wall,

and the thickness of the lower side region of the second insulating side wall in the high dielectric constant gate insulating film

is smaller than the thickness of the lower side region of the first insulating side wall in the high dielectric constant gate

insulating film. UMC 1305
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[Claim 5]
The semiconductor device as described in any one of Claims 1 to 4,
wherein a notch is provided at the side edge of the high dielectric constant gate insulating film.

[Claim 6]
The semiconductor device as described in any one of Claims 1 to 5,
wherein a buffer insulating film is provided between the substrate and the high dielectric constant gate insulating film.

[Claim 7]
The semiconductor device as described in Claim 6, the buffer insulating film is a silicon oxide film or a silicon oxynitride
film.

[Claim 8]
The semiconductor device as described in any one of Claims 1 to 7,
wherein the gate electrode is a fully silicided gate electrode where the entire region is silicided.

[Claim 9]

The semiconductor device as described in any one of Claims 1 ~ 8,
wherein the thickness of the region below the first insulating side wall in the high dielectric gate insulating film is 2nm or

less.

[Claim 10]
The semiconductor device as described in any one of Claims 1 ~ 9,
wherein the high dielectric gate insulating film is composed of Hf-based oxide.

[Procedure Amendment 2]

[Name of Document to be Amended] Detailed Explanation
[Name of Section to be Amended] Title of Invention
[Amendment Method] Change

[Amendment Content]
[Title of Invention] semiconductor device
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[Document Name] Written Opinion
[Reference No.] P53042401
[Recipient] Patent Office Examiner: Hirosuke A Tsuji A

[Event Information]

[Application Number] Patent Application 2005-227457
[Patent Applicant]

[Identification Number ] 000005821

[Person Name or Company Name ] Panasonic Corporation

[Agent ]

[Identification Number ] 100077931

[Patent Attorney]

[Person Name or Company Name ] Hiroshi Maeda
[Dispatch Number] 641602

[Contents of Opinion]
1. Contents of reasons for refusal
On September 27, 2011 (date of dispatch), the following reasons for refusal were notified regarding this application:
(Reason 1) This application does not meet the requirements of Article 37 of the Patent Act because the invention related to
Claim 1 and the inventions related to Claims 4 ~ 6, 11 ~ 18 do not fall within a group of inventions that satisfy the
requirement of unity of invention.
(Reason 2) The inventions related to Claim 1, 8, and 9 of this application are inventions described in Japanese Unexamined
Patent Application Publication No. 2005-064190 (hereinafter referred to as Reference 1) and International Publication No.
2004/017418 (hereinafter referred to as Reference 2), therefore falling under Article 29, Paragraph 1, Subparagraph 3 of the
Patent Act and cannot be granted a patent.
(Reason 3) The inventions related to Claims 1 ~ 3 and 7 ~ 10 of this application could have been easily made by those skilled
in this technical field based on the inventions described in References 1 and 2, therefore, unable to receive a patent under
Article 29, Paragraph 2 of the Patent Act.

2. Reasons why the invention in this application should be patented

(1) Content of the amendments

The applicant of this application made the following amendments through a Procedural Written Amendment on the same day
as this Written Opinion:

a) In Claim 1, the content of the original Claim 2 was added, and based on the description in paragraph 0042 of the Detailed
Explanation, the technical feature "the extension regions are formed below the first insulating side wall and the second
insulating side wall in the active region, and starting from the gate electrode, the source-drain region is formed outside the
extension region in the active region." was added.

b) The original Claim 2 was deleted, and the original Claims 3 ~ 5 were moved up to Claims 2 ~ 4 along with correcting the
citation claim.

¢) The original Claim 6 was deleted, and the original Claims 7 ~ 10 were moved up to Claims 5 ~ 8 along with correcting the
citation claim.

d) A new Claim 9 was added based on the description in paragraph 0102 of the Detailed Explanation.

¢) A new Claim 10 was added based on the descriptions in paragraphs 0002 and 0094 of the Detailed Explanation.

f) The original Claims 11 ~ 18 were deleted, and accordingly, the "Title of Invention" was corrected to "Semiconductor
Device."

(2) Reasons for resolution of reason 1 for refusal

As mentioned later, the invention related to the amended Claim 1 now has specific technical features in light of the
disclosures in Reference 1 and Reference 2.

As a result, the invention related to Claim 1 and the inventions related to Claims 2 ~ 10 citing Claim 1 now correspond to a
group of inventions satisfying the requirement of unity of invention, making this application meet the requirements stipulated
in Article 37 of the Patent Act.
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(3) Reasons for resolution of reasons 2 and 3 for refusal

A. Explanation of the invention if this application

The semiconductor device according to Claim 1 after correction of this application comprises:

a) a high dielectric constant gate insulating film formed on an active region of the substrate,

b) a gate electrode formed on the aforementioned high dielectric constant gate insulating film,

¢) and an insulating side wall formed on the side of the aforementioned gate electrode,

d) wherein the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the
lower side of the insulating side wall,

e) the insulating side wall consists of a first insulating side wall formed on the side of the gate electrode and a second
insulating side wall formed on the side of the gate electrode through the first insulating side wall,

f) the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the first
insulating side wall,

g) the thickness of the region below the first insulating side wall in the high dielectric gate insulating film is smaller than the
thickness of the region below the gate electrode in the high dielectric gate insulating film.

h) the extension regions are formed below the first insulating side wall and the second insulating side wall in the active
region,

i) and starting from the gate electrode, the source-drain region is formed outside the extension region in the active region.
According to the invention of this application, since the high dielectric constant gate insulating film is continuously formed
from below the gate electrode to below the first insulating side wall, the continuity of the high dielectric constant gate
insulating film at the gate edge is maintained. Therefore, it is possible to suppress the decrease in dielectric constant and
insulation properties of the high dielectric constant gate insulating film at the gate edge caused by direct contact of the side
edge of the high dielectric constant gate insulating film with the first insulating side wall. In addition, by forming the high
dielectric constant gate insulating film below the first insulating side wall thinner than the high dielectric constant gate
insulating film below the gate electrode, it is possible to reduce the increase in capacitance between the gate and drain, thus
reducing the adverse effects on circuit speed. Furthermore, by reducing the thickness of the high dielectric constant film
interposed during extension implantation, the increase in implant acceleration energy can be suppressed. Therefore, it
becomes easier to form shallow junctions in the extension region, leading to improved device characteristics (refer to
Detailed Explanation, paragraph 0029).

B. Explanation of References

Reference 1 discloses a field-effect transistor shown on Fig. 23, comprising a gate insulating film 5 made of a high dielectric
constant material formed on a semiconductor substrate 1, a gate electrode 6 formed on the gate insulating film 5, and
gate-side wall 10 formed on the side of the gate electrode 6, wherein the thickness of the lower region of the gate-side wall 10
in the gate insulating film 5 is smaller than the thickness of the lower region of the gate electrode 6 in the gate insulating film
5.

Reference 2 discloses an n-channel MISFET shown on Fig. 32, comprising a high dielectric insulating film (gate insulating
film 10) formed on a semiconductor substrate 1 (p-well 8), a gate electrode 13n formed on the gate insulating film 10, and a
side wall 18 formed on the side of the gate electrode 13n, wherein the thickness of the lower region of the side wall 18 in the
gate insulating film 10 is smaller than the thickness of the lower region of the gate electrode 13n in the gate insulating film
10.

C. Comparison between the invention of this application and References

a) Difference between the invention of this application and Reference 1

Reference 1 does not disclose a configuration equivalent to the second insulating sidewall in the invention of this application.
Therefore, there is a difference between Reference 1 and the invention of this application.

In response, the examiner pointed out regarding the original Claim 2 of the invention of this application that "The concept of
multiple layers of sidewalls is well-known in this technical field, and providing a 'second insulating sidewall' outside the
gate-side wall 10, as specifically described in Embodiment 2 of Reference 1, would have been an obvious matter for a person
skilled in this technical field."
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However, in the semiconductor device disclosed in Fig. 23 of Reference 1, it includes source-drain regions 7 formed on the
side of the gate electrode 6 in the semiconductor substrate 1, and a silicide layer 15 formed on the side region of the gate-side
wall 10 in the source-drain region 7. In such a well-established structure, it is believed that there is no technical necessity or
motivation whatsoever to provide a "second insulating sidewall" outside the gate-side wall 10.

In addition, even if a "second insulating sidewall" were to be introduced outside the gate-side wall 10 in the semiconductor
device depicted in Fig. 23 of Reference 1, below this "second insulating sidewall," a configuration with the source-drain
region 7 would be formed. In other words, adding a "second insulating sidewall" outside the gate-side wall 10 would not
result in a configuration where an extension region is formed beneath it. Therefore, based on the disclosure of Reference 1, it
is considered difficult for a person skilled in this technical field to envision one of the main features of the invention of this
application, which states that "the extension regions are formed below the first insulating side wall and the second insulating
side wall in the active region."

b) Difference between the invention of this application and Reference 2

Reference 2 does not disclose a configuration equivalent to the second insulating sidewall in the invention of this application,
so there is a difference between Reference 2 and the invention of this application.

In response to this, the examiner pointed out regarding the original Claim 2 of the present application that "the concept of
having multiple layers of sidewalls is common knowledge, and adding a 'second insulating sidewall' outside sidewall 18 as
described in Reference 2 is merely a matter that a person skilled in this technical field could have easily come up with."
However, the semiconductor device disclosed in Fig. 32 of Reference 2 includes an extension region 17b formed on the side
of gate electrode 13n in the semiconductor substrate 1, a source-drain region 19 formed outside the extension region 17b in
the semiconductor substrate 1, and a silicide layer 21b formed on the side region of sidewall 18 in the source-drain region 19.
In this completed structure, it is believed that there is no technical necessity or motivation whatsoever to provide a "second
insulating sidewall" outside sidewall 18.

In addition, even if a "second insulating sidewall" were to be added outside sidewall 18 in the semiconductor device depicted
in Fig. 32 of Reference 2, it would result in a configuration where the source-drain region 19 is formed beneath this "second
insulating sidewall." In other words, incorporating a "second insulating sidewall" outside sidewall 18 would not lead to a
configuration where an extension region 17b is formed beneath it. Therefore, based on the disclosure of Reference 2, it is
considered difficult for a person skilled in this technical field to envision one of the main features of the invention of this
application, which states that "the extension regions are formed below the first insulating side wall and the second insulating
side wall in the active region."

¢) Conclusion

As discussed above, the invention according to Claim 1 of the invention of this application is not disclosed in References 1
and 2, and therefore does not fall under Article 29, Paragraph 1, Subparagraph 3 of Patent Act. The inventions corresponding
to Claims 2 ~ 10, which are based on Claim 1, are also similarly not disclosed or suggested in References 1 and 2.

In addition, neither Reference 1 nor Reference 2 discloses or suggests the feature of the invention of this application that "the
extension regions are formed below the first insulating side wall and the second insulating side wall in the active region."
Therefore, it is considered difficult for a person skilled in this technical field to conceive of the invention of this application
based on the disclosures of References 1 and 2. Hence, the invention according to Claim 1 of the invention of this application
does not fall under the provisions of Article 29, Paragraph 2 of Patent Act. The same conclusion applies to the inventions
corresponding to Claims 2 ~ 10, which are based on Claim 1.
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Moreover, the examiner has cited Japanese Unexamined Patent Application Publication No. 2004-172178 (referred to as
Reference 1) as a document related to the patentability of the invention according to original Claim 4. However, the
semiconductor device disclosed in Reference 1 differs significantly from the invention of this application due to the absence
of a configuration equivalent to one of the extension region and the source-drain regions in the invention of this application.
In addition, in the semiconductor device described in Reference 1, for example, as shown in Fig. 7(b), N+ type diffusion
layers 67 are formed beneath the silicon oxide film 57 (equivalent to the "first insulating sidewall" in the invention of this
application) and the sidewall silicon nitride film 59 (equivalent to the "second insulating sidewall" in the invention of this
application) on the substrate 40 of the N-type MOSFET formation region.

However, if we consider this N+ type diffusion layer 67 as equivalent to the "extension region" in the invention of this
application, then the configuration equivalent to the "source-drain region" in the invention of this application is not formed
outside the N+ type diffusion layer 67 on the substrate 40 in the semiconductor device described in Reference 1.

On the other hand, if we consider this N+ type diffusion layer 67 as equivalent to the "source-drain region" in the invention of
this application, then the configuration equivalent to the "extension region" in the invention of this application is not formed
beneath the silicon oxide film 57 and the sidewall silicon nitride film 59 on the substrate 40 in the semiconductor device
described in Reference 1.

Therefore, it is considered difficult for a person skilled in this technical field to conceive of the invention of this application
based on Reference 1, as the basic structure of the transistor differs significantly between the two.

3. Conclusion

Based on the above explanation, it is believed that all grounds for refusal against the invention of this application have been
resolved. Therefore, we kindly request that you accept the Procedural Written Amendment submitted on the same day and
reconsider the examination of the invention of this application, and make a decision to the effect that a patent is to be granted.
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Notice of Reasons for Refusal

Patent Application Number: Patent Application 2005-227457

Date of Drafting: December 2, 2011

Patent Office Examiner: Hirosuke ATsujiV 3239 4L00

Agent for the Patent Applicant: Hiroshi Maeda (and 11 other persons)

Applicable Articles: Article 29, Paragraph 1; Article 29, Paragraph 2
<< << Final >>>>

This application should be refused for the following reasons. If you have any opinions on this matter, please submit a written
opinion within 60 days from the date of issuance of this notification.

Reasons
1. The invention related to the claims in this application falls under Article 29, Paragraph 1, Subparagraph 3 of the Patent Act,
as it was disclosed in the following publications distributed in Japan or abroad before the filing of the application or made
publicly available through an electronic communication network, hence rendering it ineligible for patent protection.
2. The invention related to the claims in this application falls under Article 29, Paragraph 2 of the Patent Act because a
person with ordinary skill in this technical field to which the invention pertains could have easily made the invention based
on the publications listed below that were distributed in Japan or abroad or made publicly available through an electronic
communication network before the filing date of the application, therefore disqualifying it from receiving a patent.

Note (refer to the reference document list for References):
<About Claims 1, 2, and 6 ~ 10>
» Reasons: 1, 2
» References, etc.: 1
» Remarks:

Please refer to the full text and all figures of Reference 1.
The inventions related to Claims 1, 2, and 6 ~ 10 are inventions described in Citation 1, or even if they are not, a person
skilled in this technical field could easily create the invention based on what is described in Reference 1.

<About Claims 1,2, 6 ~ 10>
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e Reasons: 1, 2

» References, etc.: 2

» Remarks:

Refer specifically to paragraphs [0088], [0013], Figs. 32, 33, and related sections of Reference 2.

The inventions related to Claims 1, 2, and 6 ~ 10 are inventions described in Reference 2 or, even if they are not, a person
skilled in this technical field could easily create the invention based on what is described in Reference 2.

<About Claim 5>

e Reasons: 2

e References: 1, 2, 3

» Remarks:

Reference 3, paragraph [0084], describes positioning the gate insulating film's side wall more inside than the outer side wall
of the gate, so based on this description, it would have been obvious for those skilled in this technical field to provide a
"notch" at the side edge of the gate insulating film in the inventions described in References 1 and 2.

<About Claims 1, 3, and 6 ~ 10>

« Reasons: 2

» References, etc.: 4

» Remarks:

Refer specifically to Fig. 7 and related sections of Reference 4.

MISFET with an extension region is a well-known technology, and it is also common knowledge to perform the step of ion
implantation with the gate electrode as a mask to form it.

Therefore, at the stage of Fig. 4(a) in Reference 4, carrying out ion implantation to form the extension region with the gate
electrode as a mask and providing the extension region below side walls 57 and 59 would have been easily achievable by
those skilled in this technical field. As a result, the MISFET obtained in this way cannot be distinguished from Claims 1 and
3.

Hence, the inventions related to Claims 1 and 3 could have been easily made by those skilled in this technical field based on
Reference 4.

Similarly, concerning Claims 6 ~ 10, inventions related to these claims could have been easily made by those skilled in this
technical field based on Reference 4.
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List of References
1. Japanese Unexamined Patent Application Publication No. 2003-258241
2. Japanese Unexamined Patent Application Publication No. 2004-241755
3. Japanese Unexamined Patent Application Publication No. 2005-064190
4. Japanese Unexamined Patent Application Publication No. 2004-172178

<Claims for which no reason for refusal is found>
As of the current point, no reason for refusal has been found regarding the invention related to Claim 4. If new reasons for
refusal are discovered in the future, the reasons for refusal will be notified.

<Notes for correction>

(1) When making corrections to the sections of Detailed Explanation and Scope of Patent Claims, underline the changed parts
due to corrections (Patent Act Enforcement Regulations Form 13 Notes 6, 7).

(2) Corrections must be made within the scope of the matters originally described in the sections of Detailed Explanation and
Scope of Patent Claims, or drawings in the initial application. When correcting the claims, it is limited to deletion of claims,
specific narrowing or reduction of the scope of claims, correction of errors, or clarification of unclear descriptions (limited to
issues indicated in the reasons for refusal). In addition, in the Written Opinion, for each correction item, it is recommended to
clearly indicate the reason why the correction is lawful based on the contents originally described in the sections of Detailed
Explanation, etc., in the initial application.

Reason for the final notice of refusal

This notice of refusal includes only the reasons for refusal that became necessary to notify due to corrections made in
response to the initial notice of refusal.

For inquiries regarding the content of this notice of refusal, please contact:
Examination Division III, Semiconductor Integrated Circuit

Hirosuke Tsuji

TEL. 03(3581) 1101 ext. 3496

FAX. 03(3501) 0673

Moreover, when making inquiries, please follow "5. Guidelines for communication via phone, fax, etc.", as outlined in the
2 2 2 2 b

"Interview Guidelines [Patent Examination Edition]" available at the following URL:
http://www.jpo.go.jp/shiryou/kijun/kijun2/pdf/mensetu_guide/tokkyo.pdf
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Department Head / Proxy

Supervisory Examiner / Proxy

Examiner

Assistant Examiner

Hiroaki Suhara

Hirosuke ATsujiV
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[Document Name] Procedural Written Amendment
[Reference No.] P53042401
[Recipient] Commissioner of the Japan Patent Office

[Event Information]

[Application Number] Patent Application 2005-227457
[Amending Party ]

[Identification Number ] 000005821

[Person Name or Company Name ] Panasonic Corporation
[Agent ]

[Identification Number ] 110001427

[Person Name or Company Name | Maeda Patent Office

[Representative ] Hiroshi Maeda
[Phone Number] 06-6125-2255
[Dispatch Number] 833248
[Procedure Amendment 1]
[Name of Document to be Amended] Scope of patent claims
[Name of Section to be Amended] Full Text
[Amendment Method] Change

[Amendment Content]

[Document Name] Scope of patent claims

[Claim 1]
A semiconductor device, comprising
a high dielectric constant gate insulating film formed on an active region of the substrate,
a gate electrode formed on the aforementioned high dielectric constant gate insulating film,
and an insulating side wall formed on the side of the aforementioned gate electrode,
wherein the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the
lower side of the insulating side wall,
the insulating side wall consists of a first insulating side wall formed on the side of the gate electrode and a second insulating
side wall formed on the side of the gate electrode through the first insulating side wall,
the thickness of the region below the first insulating side wall in the high dielectric gate insulating film is smaller than the
thickness of the region below the gate electrode in the high dielectric gate insulating film,
the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the first
insulating side wall,
the extension regions are formed below the first insulating side wall and the second insulating side wall in the active region,
and starting from the gate electrode, the source-drain region is formed outside the extension region in the active region,
the high dielectric constant gate insulating film is continuously formed from below the gate electrode to below the second
insulating side wall,
and the thickness of the lower side region of the second insulating side wall in the high dielectric constant gate insulating film
is smaller than the thickness of the lower side region of the first insulating side wall in the high dielectric constant gate

insulating film.

[Claim 2]
The semiconductor device as described in Claim 1,
wherein a notch is provided at the side edge of the high dielectric constant gate insulating film.

[Claim 3]

The semiconductor device as described in Claims 1 or 2,
wherein a buffer insulating film is provided between the substrate and the high dielectric constant gate insulating film.
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[Claim 4]
The semiconductor device as described in Claim 3, the buffer insulating film is a silicon oxide film or a silicon oxynitride
film.

[Claim 5]
The semiconductor device as described in any one of Claims 1 to 4,
wherein the gate electrode is a fully silicided gate electrode where the entire region is silicided.

[Claim 6]

The semiconductor device as described in any one of Claims 1 ~ 5,

wherein the thickness of the region below the first insulating side wall in the high dielectric gate insulating film is 2nm or
less.

[Claim 7]

The semiconductor device as described in any one of Claims 1 ~ 6,
wherein the high dielectric gate insulating film is composed of Hf-based oxide.
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[Document Name] Written Opinion
[Reference No.] P53042401
[Recipient] Patent Office Examiner: Hirosuke A TsujiA

[Event Information]

[Application Number] Patent Application 2005-227457
[Patent Applicant]

[Identification Number ] 000005821

[Person Name or Company Name | Panasonic Corporation
[Agent ]

[Identification Number ] 110001427

[Person Name or Company Name ] Maeda Patent Office

[Representative | Hiroshi Maeda
[Phone Number] 06-6125-2255
[Dispatch Number] 833248

[Contents of Opinion]
1. Contents of reasons for refusal
Regarding this application, a Notice of reasons for refusal was issued on December 6, 2011 (date of dispatch) with the
following content:
(Reason 1) The inventions related to Claims 1, 2, and 6 ~ 10 of this application are inventions described in Japanese
Unexamined Patent Application Publication No. 2003-25824 and Japanese Unexamined Patent Application Publication No.
2004-241755, falling under Article 29, Paragraph 1, Subparagraph 3 of the Patent Act, and thus cannot be granted a patent.
(Reason 2) The inventions related to Claims 1 ~ 3, 5 ~ 10 of this application could have easily been invented by a person
skilled in this technical field based on Reference 1, Reference 2, Japanese Unexamined Patent Application Publication No.
2005-064190, and Japanese Unexamined Patent Application Publication No. 2004-172178, therefore, the patent cannot be
granted under the provision of Article 29, Paragraph 2 of the Patent Act.

2. Reasons why the invention in this application should be patented

(1) Content of the amendments

The applicant has made the following amendments through a procedural written amendment filed on the same date as this
opinion:

a) Added the content of original Claim 4 to Claim 1.

b) Deleted original Claims 2 to 4.

c¢) Formally amended original Claims 5 to 10 to new Claims 2 to 7.

(2) Reasons for resolution of reasons 1 and 2 for refusal

In this instance, the applicant has clarified the main idea by adding the content of original Claim 4 to Claim 1 and deleted
original Claims 2 to 4 through the concurrently submitted procedural written amendment. As a result, it is believed that the
invention in this application is no longer something that could be easily conceived by those skilled in this technical field.

In other words, the examiner stated in the refusal notification that they did not find grounds for refusing the invention related
to Claim (original Claim) 4. Therefore, it is believed that the invention related to Claim 1 after the addition of the content of
original Claim 4 in the amended Claim does not fall under the provisions of Article 29, Paragraph 1, Subparagraph 3 and
Article 29, Paragraph 2 of the Patent Act. Furthermore, since Claims 2 to 7 after the amendment are dependent Claims of
amended Claim 1, if the invention related to amended Claim 1 does not fall under the provisions of Article 29, Paragraph 1,
Subparagraph 3 and Article 29, Paragraph 2 of the Patent Act, it is believed that the inventions related to Claims 2 to 7 after
the amendment also do not fall under these provisions.

3. Conclusion

Based on the above explanation, it is believed that all reasons for refusing this application have been resolved. Therefore, we
kindly request that you reconsider the application and make a decision to the effects that the invention in this application
should be granted a patent upon adopting the procedural written amendment submitted on the same day.
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LANGUAGE SOLUTIONS

} DIVERGENT

CERTIFICATE OF TRANSLATION ACCURACY

April 3, 2025
I, the undersigned, Steve Ni, hereby certify:

I am a professional translator. | work as an independent contractor. | was contracted by Divergent
Language Solutions, LLC to provide document translation from Japanese into English for this matter.

I am fluent in both Japanese and English. My qualifications include 15 years of full-time professional
translation experience from Japanese into English.

I am familiar and competent with both the Japanese and English languages.

I received and reviewed the Japanese-language document “JP2005064190A” and provided an English-
language translation. The Japanese-language and English-language versions of “JP2005064190A” are
submitted as TSMC-1040.

I also received and reviewed the following Japanese-language documents and provided English-language
translations:
o Hirase JP_asfiled_claims.pdf;
Hirase_JP_Notice of Refusal Dec 2011.pdf;
Hirase_JP_Notice of Refusal Sept 2011.pdf;
Hirase_JP_Written Amendment_Nov 2011.pdf;
Hirase_JP_Written Opinion Nov 2011.pdf;
Hirase_JP_Written_Amendment_Jan 2012.pdf;
Hirase_JP_Written_Opinion_Jan 2012.pdf

The Japanese-language and English-language versions of these documents are submitted as TSMC-1005.

I hereby attest that the above-referenced English translations are complete and accurate renditions of the
Japanese originals to the best of my knowledge and belief.
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Divergent Language Solutions, LLC

London | New York | San Francisco | Honolulu UMC v. AICP

600 California Street, 11" Floor | San Francisco, CA 94108 | p 415.400.4538 | f 415.525.4313
divergent@divergentls.com | www.divergentls.com
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I declare under penalty of perjury under the laws of the United States of America that the foregoing is

true and correct. Executed on April 3, 2025.
N~

Steve Ni
<
Divergent Language Solutions, LLC UMC 1305
London | New York | San Francisco | Honolulu UMC v. AICP

600 California Street, 11" Floor | San Francisco, CA 94108 | p 415.400.4538 | f 415.525.4313
divergent@divergentls.com | www.divergentls.com
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