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Continued on last page

(54) [Title of the Invention] Semiconductor device

(57) [Scope of Patent Claims]
[Claim 1]

A semiconductor device comprising a first dual gate electrode and a second dual gate electrode;

the first dual gate electrode having a first gate electrode including a first silicon film of a first conductivity type formed on
a first active region, and a second gate electrode including a first silicon film of a second conductivity type formed on a
second active region;

the second dual gate electrode having a third gate electrode including a second first conductivity type silicon film formed
on a third active region, and a fourth gate electrode including a second second conductivity type silicon film formed on a
fourth active region;

the first active region and the second active region being separated by a first element isolation region;

wherein the third active region and the fourth active region being separated by a second element isolation region;

the first gate electrode and the second gate electrode being connected to each other on the first element isolation region;

an isolation width between the first active region and the second active region in the first element isolation region being
larger than an isolation width between the third active region and the fourth active region in the second element isolation
region;

the first conductivity type impurity concentration in at least a portion of the first conductivity type silicon film being
higher than the first conductivity type impurity concentration of Item 2 in a portion located on the third active region; and

the second conductive type impurity concentration in at least a portion of the second conductive type silicon film of Item
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1 being the same as the second conductive type impurity concentration of Item 2 in a portion located on the fourth active

region.
[Claim 2]

The semiconductor device according to claim 1,

wherein a first conductivity type impurity concentration of the first conductivity type silicon film of Item 1 in a portion
located on the first active region is higher than the first conductivity type impurity concentration of the first conductivity type
silicon film of Item 2 in a portion located on the third active region.

[Claim 3]

The semiconductor device according to claim 1 or 2,

wherein a first conductivity type impurity concentration of the first conductivity type silicon film of Item 1 in a portion
located on the first active region is lower than the first conductivity type impurity concentration of the first conductivity type
silicon film of Item 1 in a portion located on the first element isolation region.

[Claim 4]

The semiconductor device according to any one of claims 1 to 3,

wherein a second conductivity type impurity concentration of the second conductivity type silicon film of Item 1 in a
portion located on the second active region is lower than a second conductivity type impurity concentration of the second
conductivity type silicon film of Item 2 in a portion located on the fourth active region.

[Claim 5]

The semiconductor device according to any one of claims 1 to 4,

wherein a second conductivity type impurity concentration of the second conductivity type silicon film of Item 1 in a
portion located on the second active region is lower than a second conductivity type impurity concentration of the second
conductivity type silicon film of Iltem 1 in a portion located on the first element isolation region.

[Claim 6]

The semiconductor device according to claim 1 or 2,

The semiconductor device is characterized in that a first conductive impurity concentration of the first conductive silicon
film of a portion located on the first active region is the same as the first conductivity type impurity concentration of the first
conductivity type silicon film of Item 1 in a portion located on the first element isolation region.

[Claim 7]

The semiconductor device according to claim 1,

The semiconductor device is characterized in that a first conductivity type impurity concentration of the first conductivity
type silicon film of Item 1 in a portion located on the first element isolation region is higher than the first conductivity type
impurity concentration of the first conductivity type silicon film of Item 2 in a portion located on the third active region.
[Claim 8]

The semiconductor device according to claim 1 or 7,

wherein a first conductivity type impurity concentration of the first conductivity type silicon film of Item 1 in a portion
located on the first active region is the same as the first conductivity type impurity concentration of the first conductivity type
silicon film of Item 2 in a portion located on the third active region.

[Claim 9]

The semiconductor device according to any one of claims 1, 7 or 8, wherein:

wherein a first conductivity type impurity concentration of the first conductivity type silicon film of Item 1 in a portion
located on the first active region is lower than the first conductivity type impurity concentration of the first conductivity type
silicon film of Item 1 in a portion located on the first element isolation region.

[Claim 10]

The semiconductor device according to any one of claims 1, 7 to 9, wherein:

wherein a second conductivity type impurity concentration of the second conductivity type silicon film of Item 1 in a
portion located on the second active region is the same as the second conductivity type impurity concentration of the second
conductivity type silicon film of Item 2 in a portion located on the fourth active region.
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[__‘Q Inquiry of progress information

Notification of Reasons for Rejection (Japanese Patent Application 2012-530800)

P.1

Notification of Reasons for Rejection

Japanese Patent Application Japanese Patent Application 2012-530800

Number

Drafting date April 6, 2015

Patent Office Primary Tsutomu Udagawa 3125  5F00

Examiner

Agent for patent applicant Maeda & Partners, a patent professional
corporation

Applicable clauses Article 29, Paragraph 1; Article 29, Paragraph 2;
Article 36

This application is to be rejected for the following reasons. If you have any comments
on this matter, please submit your comments within 60 days from the date of mailing of
this notice.

Reasons

1. (Novelty) The invention(s) claimed in the following claims of this application are
inventions that were described in the following publications distributed in Japan or abroad
prior to the filing of the application, or were made publicly available through electric
telecommunications lines, and therefore fall under Article 29, Paragraph 1, Item 3 of the
Patent Act and cannot be patented.

2. (Inventive step) The invention according to the following claims of this application
became available to the public through the invention described in the following
publication or telecommunications line distributed in Japan or abroad before the
application. Prior to the filing of the application, a person having ordinary knowledge in
the field of technology to which the invention belongs could easily invent the invention,
and therefore cannot obtain a patent pursuant to the provisions of Article 29, Paragraph 2
of the Patent Act.

3. (Support Requirement) This application does not meet the requirements stipulated
in Article 36, Paragraph 6, Item 1 of the Patent Act in that the claims are described in the
following points.

4. (Clarity) This application does not meet the requirements set forth in Article 36
Paragraph 6 Item 2 of the Patent Act concerning the description of the claims in the
following respects:

Notes (For citations, see the List of Citations)

®Reasons 1 and 2

Regarding claims 1, 2,4, 8,9, 14 to 16
Reference 1
Remarks

FIGS. 1 to 3 of the cited Literature 1 disclose an invention in which the impurity
concentration of the dual gate electrode for the logic section is set higher than the impurity
concentration of the dual gate electrode for the SRAM section.

P.2

In addition, in cited Literature 1, the same amount of impurity is implanted into the
gate electrode on the active region and the gate electrode on the element isolation film
near the active region, and although some interdiffusion occurs at the boundary between
the n-type and p-type impurity regions, the impurity concentration of the gate electrode
on the element isolation film near the active region is recognized to be approximately the
same as the impurity concentration of the gate electrode on the active region.

Reason 3e

Page 9 of 27



Regarding claims 1, 3 to 20

The problem to be solved by the present invention, as described in paragraphs [0014] to
[0015], is recognized to be to suppress variations in element characteristics caused by gate
dimension variations and interdiffusion of impurities near the PN boundary in a CMOS
dual-gate structure having a narrow element isolation region width, such as SRAM.

It is recognized that the present invention solves the above-mentioned problems by
differentiating the impurity concentration of the gate electrode between a CMISFET
having a wide element isolation region and a CMISFET having a relatively narrow element
isolation region. ([0125] paragraphs, etc.)

Here, the inventions according to the above claims describe a semiconductor device
having a first dual gate structure and a second dual gate structure, but do not describe the
relationship between the semiconductor devices having each dual gate structure.

In that case, CMISFETs having the same element dimensions and the same width of the
element isolation region but with different impurity concentrations in the gate electrodes
are also included in the scope of the claims. However, it is unclear whether the above-
mentioned problems can be solved when the present invention is applied to such
CMISFETs. Furthermore, even when referring to the detailed description of the invention,
there is no mention or suggestion of applying the present invention to such CMISFETs.

Regarding claims 17 to 20

The inventions claimed in the above claims describe a method for manufacturing a
semiconductor device having a first dual gate structure and a second dual gate structure,
but only some of the steps of introducing impurities into the gate electrode (steps b and c)
are described.

In other words, in order to create a dual gate structure, a process such as counter-doping
must be carried out in the third active region, etc., but since this process has not been
specified, it is unclear how the first dual gate structure and the second dual gate structure
are formed.

In that case, for example, performing counter doping before patterning the gate
electrode is also included in the scope of the claim, but it is unclear whether the above-
mentioned problems can be solved in that case, and even when referring to the detailed
description of the invention, such a manufacturing method is not described or suggested.

It should be noted that the conductivity type of the gate electrodes of each active region
in the final product is not specified, and therefore it is not possible to specify whether the
third active region is counter-doped.

P.3

Reason 4e

- Although claims 3, 8, 10, and 12 contain the term "substantially," the term is ambiguous
and the scope of the invention is unclear.
The same applies to claims 4 to 7, 9, 11 to 13, 15, and 16 which are dependent on the
above claims.

<List of cited references>
1. Japanese Unexamined Patent Application Publication Number 2008-042092

Record of Prior Art Literature Search Results

- Fields searched IPC

HOIL  27/092

HOIL  27/088

HOIL  21/8238

HOIL  21/8234
- Prior art literature
Japanese Unexamined Patent Application Publication Number 2003-179056
Japanese Unexamined Patent Application Publication Number 2010-067912
Japanese Unexamined Patent Application Publication Number 2004-079705
Japanese Unexamined Patent Application Publication Number 2005-317736
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U.S. Patent Application Publication Number 2004/0166616Specifications
This Record of Prior Art Literature Search Resultsdoes not constitute a reason for

rejection.

If you have any questions about the content of this Notification of Reasons for
Rejection, or if you would like to be interviewed, please contact us at the address listed

below.

Tsutomu Udagawa, Fourth Patent Examination Department Device Process

TEL.: 03(3581)1101 Extension: 3514-3516

FAX.03(3580)6907
P4
Review
Director/Rep  Director/Repr Prima; Assistant
resentative esentative Examiner Examiner
Masayuki Tsutomu
Ogawa Udagawa
9634 3125
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[Q Inquiry of progress information

Amendment of proceedings (voluntary / content) (patent application 2012-530800)

P.1
[Document name] Amendment of proceedings
[Reference number] P61565102
[Address] Commissioner, Japan Patent Office

[indication of the case]
[Application number] Japanese Patent Application 2012-530800
[Party making the amendment]

[Identification numbers] 314012076

[Name or title] Panasonic IP Management Co., Ltd.
[Agent]
[Identification numbers] 110001427
[Name or title] Maeda & Partners, a patent professional corporation
[Representative] Hiroshi Maeda
[Phone number] 06-6125-2255
[Mailing number] 168919

[Amendment to proceedings 1]

[Name of document subject
to amendment]

[Name of item subject to
amendment]

Specification

Title of Invention

[Amendment method] Change
[Details of the amendment]

[Title of the Invention] Semiconductor device

[Amendment to proceedings 2]

[Name of document subject
to amendment]

[Name of item subject to
amendment]

Scope of Patent Claims

Full text

[Amendment method] Change
[Details of the amendment]
[Document title] Scope of Patent Claims

[Claim 1]

A semiconductor device comprising of a first dual gate electrode and a second dual gate electrode,

characterized in that the first dual gate electrode consists of a first gate electrode including a first conductivity type
silicon film of the first conductive silicon film formed on the first active region and a second gate electrode including
a second conductivity type silicon film of the first conductive silicon film formed on the second active region,

and the second dual gate electrode has a third gate electrode including a first conductivity type silicon film of the
second conductive silicon film formed on a third active region, and a fourth gate electrode including a second
conductivity type silicon film of the second conductive silicon film formed on a fourth active region;

wherein the first active region and the second active region are separated by a first element isolation region,

and wherein the third active region and the fourth active region are separated by a second element isolation region;

the first gate electrode and the second gate electrode are connected on the first element isolation region,

and the isolation width between the first active region and the second active region in the first element isolation
region is larger than the isolation width between the third active region and the fourth active region in the second
element isolation region;

the first conductivity type impurity concentration in at least a portion of the first conductivity type silicon film of the
first conductive silicon film is higher than the first conductivity type impurity concentration of the first conductivity
type silicon film of the second conductive silicon film in the portion located on the third active region, and

the second conductive type impurity concentration in at least a portion of the second conductive type silicon film of
the first conductive silicon film is the same as the second conductivity type impurity concentration of the second
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conductive type silicon film in a portion located on the fourth active region.

P2

[Claim 2]

A semiconductor device according to Claim 1,

wherein the first conductivity type impurity concentration of the first conductivity type silicon film of the first
conductive silicon film formed in a portion located on the first active region is higher than a first conductivity type
impurity concentration of the first conductivity type silicon film of the second conductive silicon film formed on the
portion located on the third active region.

[Claim 3]

A semiconductor device according to Claim 1 or 2,

wherein a first conductivity type impurity concentration of the first conductivity type silicon film of the first
conductive silicon film in a portion located on the first active region is lower than a first conductivity type impurity
concentration of the first conductivity type silicon film of the first conductive silicon film in a portion located on the
first element isolation region.

[Claim 4]

A semiconductor device according to any one of Claims 1 to 3,

wherein the second conductivity type impurity concentration of the second conductivity type silicon film of the first
conductive silicon film formed in a portion located on the second active region is lower than a second conductivity
type impurity concentration of the second conductivity type silicon film of the second conductive silicon film formed
in a portion located on the fourth active region.

[Claim 5]

A semiconductor device according to any one of Claims 1 to 4,

wherein the second conductivity type impurity concentration of the second conductivity type silicon film of the first
conductive silicon film formed in a portion located on the second active region is lower than a second conductivity
type impurity concentration of the second conductivity type silicon film of the first conductive silicon film formed in
a portion located on the first element isolation region.

[Claim 6]

A semiconductor device according to Claim 1 or 2,

A semiconductor device characterized in that the first conductivity type impurity concentration of the first
conductivity type silicon film of the first conductive silicon film formed in a portion located on the first active region
is the same as the first conductivity type impurity concentration of the first conductivity type silicon film of the first
conductive silicon film formed in a portion located on the first element isolation region.

[Claim 7]

A semiconductor device according to Claim 1,

A semiconductor device characterized in that the first conductivity type impurity concentration of the first
conductivity type silicon film of the first conductive silicon film formed in a portion located on the first element
isolation region is higher than the first conductivity type impurity concentration of the first conductivity type silicon
film of the second conductive silicon film formed in a portion located on the third active region.

[Claim 8]

The semiconductor device according to Claim 1 or 7,

wherein the first conductivity type impurity concentration of the first conductivity type silicon film of the first
conductive silicon film formed in a portion located on the first active region is the same as a first conductivity type
impurity concentration of the first conductivity type silicon film of the second conductive silicon film formed in a
portion located on the third active region.

[Claim 9]

The semiconductor device according to any one of Claims 1, 7 and 8,

wherein the first conductivity type impurity concentration of the first conductivity type silicon film of the first
conductive silicon film in a portion located on the first active region is lower than a first conductivity type impurity
concentration of the first conductivity type silicon film of the first conductive silicon film in a portion located on the
first element isolation region.

[Claim 10]

A semiconductor device according to any one of claims 1 and 7 to 9,

wherein the second conductivity type impurity concentration of the second conductivity type silicon film of the first
conductive silicon film formed in a portion located on the second active region is the same as the second conductivity
type impurity concentration of the second conductivity type silicon film of the second conductive silicon film formed
in a portion located on the fourth active region.

[Claim 11]

A semiconductor device according to any one of Claims 1 and 7 to 10,

wherein the second conductivity type impurity concentration of the second conductivity type silicon film of the first
conductive silicon film formed in a portion located on the second active region is lower than the second conductivity
type impurity concentration of the second conductivity type silicon film of the

P.3
first conductive silicon film formed in a portion located on the first element isolation region.
[Claim 12]
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A semiconductor device according to any one of claims 1 to 11,

wherein the first gate electrode is a gate electrode of a first PMIS transistor;

the second gate electrode is a gate electrode of a first NMIS transistor;

the third gate electrode is a gate electrode of a second PMIS transistor;

and the fourth gate electrode is a gate electrode of a second NMIS transistor.

[Claim 13]

A semiconductor device according to any one of claims 1 to 12,

wherein the first gate electrode and the second gate electrode are each a gate electrode of a transistor for a logic
circuit,

and the third gate electrode and the fourth gate electrode are each a gate electrode of a transistor for an SRAM
circuit.
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r'q Inquiry of progress information

Opinion (Japanese Patent Application 2012-530800)

P.1
[Document title] Opinion
[Reference number] P61565102
[Addressee] Tsutomu Udagawa, Patent Office Primary Examiner

[indication of the case]
[Patent Application number] Japanese Patent Application 2012-530800
[Patent applicant]

[Identification number] 314012076

[Name or title] Panasonic IP Management Co., Ltd.
[Agent]

[Identification number] 110001427

[Name or title] Maeda & Partners, a patent professional corporation
[Representative] ~ Hiroshi Maeda
[Telephone number] 06-6125-2255
[Dispatch number] 168919
[Content of opinion]
1. Summary of reasons for rejection
A Notification of Reasons for Rejection was issued on April 14, 2015 (date of mailing) for this

application stating the following reasons for rejection.

(Reason 1: Novelty) The invention claimed in this application is an invention described in Reference
1 (Japanese Patent Publication number 2008-042092), a publication distributed in Japan prior to the
filing of the application, and therefore falls under Article 29, Paragraph 1, Item 3 of the Patent Act and
cannot be patented.

(Reason 2: Inventive step) The invention claimed in this application is one that a person skilled in the
art could have easily made prior to the filing of the application based on the invention described in
Reference 1, a publication distributed in Japan prior to the filing of the application. Therefore, a patent
cannot be obtained pursuant to Article 29, paragraph 2 of the Patent Act.

(Reason 3: Support requirement) This application does not meet the requirements of Article 36,
Paragraph 6, Item 1 of the Patent Act for the following reasons:

(Reason 4: Clarity) The claims of this application do not meet the requirements set forth in Article 36,
Paragraph 6, Item 2 of the Patent Act for the following reasons:

2. Reasons why the present invention should be patented
(1) Amendments and their explanations
In response to the above reasons for rejection, the amendments described below were made

in a separate amendment document.

The contents of former claims 2 and 3 have been incorporated into old claim 1 (the claim before
amendment).

Accordingly, we have revised the wording to make the relationships between each component
clearer. First, with regard to the element isolation region, it has been described that the first active
region and the second active region sandwich he first element isolation region, and the third active

region and the fourth active region sandwich the second element isolation region. In addition, the

meaning of "isolation width" has been made clearer, such as "the isolation width between the first
active region and the second active region in the first element isolation region" and "the isolation width

between the third active region and the fourth active region in the second element isolation region".

Furthermore, the word "substantially" in former claim 3 has been deleted.

Former claims 14 and 17 to 20 have been deleted.

In new claims 6, 8, and 10, which correspond to former claims 8, 10, and 12, the word "substantially"
has been deleted.

In the new claims 3, 5, 6, 7, 9 and 11, it was specified that it was the “first element separation region”.

In addition, the claim relating to the manufacturing method of a semiconductor device (formerly 17-
20) has been deleted, leaving only the claim for the semiconductor device, and the title of the invention

has been amended accordingly.
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P.2

For the above reasons, we believe that this amendment does not amount to the addition of new matter.

(2) Resolution of reasons for rejection 1 and 2

According to the Notification of Reasons for Rejection, former claim 3 is not subject to Reasons 1
(Novelty) and 2 (Inventive step).

In contrast, as stated above, amended claim (new claim) 1 includes the contents of former claims 2
and 3. In particular, based on former claim 3, new claim 1 states that "the second conductivity type
impurity concentration in at least a portion of the second conductivity type silicon film of Item 1 is the
same as the second conductivity type impurity concentration of the second conductivity type silicon
film of Item 2 in a portion located on the fourth active region".

As a result, with regard to new claim 1, we believe that reasons for rejection 1 and 2 have been
resolved. Further, the new claims 2 to 13 are all dependent claims that cite the new claim 1. Therefore,

we believe that reasons for rejection 1 and 2 have also been resolved.

(3) Regarding the resolution of reason for rejection 3

According to the Notification of Reasons for Rejection, former Claim 2 is not subject to Reason 3
(Support Requirements). In addition, the new Claim 1 includes the contents of the former Claim 2.

Specifically, former claims 1 and 3 to 20 are found to be in violation of the support requirement
because "although a semiconductor device having a first dual gate structure and a second dual gate
structure is described, there is no description of the relationship between the semiconductor devices
having the respective dual gate structures".

In response to this, based on former claim 2, new claim 1 states that "the isolation width between
the first active region and the second active region in the first element isolation region is larger than
the isolation width between the third active region and the fourth active region in the second element
isolation region," and therefore we believe that reason for rejection 3 for new claim 1 has been resolved.

In addition, the new claims 2 to 13 are all dependent claims that cite the new claim 1. Therefore, we
believe that reason for rejection 3 has also been resolved in these cases. In addition, the former claims
17 to 20 have been deleted.

(4) Regarding the resolution of reason for rejection 4

In new claims 1, 6, 8, and 10, which contain content corresponding to former claims 3, 8, 10, and
12, which were the subject of reason 4 (Clarity), the word "substantially" has been deleted. Therefore,
we believe that reason for rejection 4 has been resolved with respect to these new claims and the

dependent claims that cite them.

3. Conclusion
Based on the above, we believe that the grounds for rejection of this application have been resolved.
In light of this, we would like to ask you to reexamine the application based on the amendment

submitted at the same time and grant a patent.
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r'q Inquiry of progress information

Decision to Grant a Patent (Japanese Patent Application 2012-530800)

P.1

Decision to Grant a Patent

Japanese Patent Application Japanese Patent Application 2012-530800

Number

Drafting date July 13, 2015

Patent Office Primary Tsutomu Udagawa 3125 5F00
Examiner

Title of Invention Semiconductor device

Number of Claims 13

Patent applicant Panasonic IP Management Co., Ltd.
Agent Maeda & Partners, a patent professional

corporation

Since no reason for rejection is found for this application, a Decision to Grant a
Patent will be made.

Review Classification
Director/Repres Director/Represe Primary Assistant confirmation
entative ntative Examiner Examiner officer
Masayuki Ogawa Tsutomu Tsutomu
Udagawa _ lwamoto
9634 3125 9355
P.2
1. Application Type Normal
2. References Yes
3. Article 30 of the Patent Act applies No
4. Changes to the Title of the Invention No

5. International Patent Classification (IPC)

HO1L 27/08 321D,
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HO1L
HO1L
HO1L

6. Bacterial deposit

7. A statement that retroactive filing dates are not permitted

Reference Information

29/58
27/10
27/10
27110

381,
461,
481

P.3

Patent application number Japanese Patent Application 2012-530800

1. Field of investigation (IPC, DB name)

HO1L 21/8238
HO1L 21/8244
HO1L 27/092

HO1L 27/10
HO1L 2711
HO1L 29/423
HO1L 29/49

2. Patent Literature

Japanese Unexamined Patent Application Publication 2008-042092
Japanese Unexamined Patent Application Publication 2003-179056
Japanese Unexamined Patent Application Publication 2010-067912
Japanese Unexamined Patent Application Publication 2004-079705
Japanese Unexamined Patent Application Publication 2005-317736

(P, A)
(P, A)
(P, A)
(P, A)
(P, A)
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U.S. Patent Application Publication number 2004/0166616  (US, Al)

3. Reference books and magazines
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