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Application No. or Patent No.: 201410454915.X Issuance No.: 2014111401227380

Applicant/Patentee: UNITED MICROELECTRONICS CORP

Title of the invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Notification of Preliminary Examination Approval for Invention Patent
Application

1. The above patent application, upon preliminary examination, complies with the provisions of Rule 44 of
the Implementing Regulations of the Patent Law.

2. In accordance with Article 34 of the Patent Law, the patent application will be published 18 months from
the filing date.

3. The preliminary examination approval of the above invention patent application is based on the following
documents:

Abstract of the specification submitted on September 9, 2014;

Abstract drawing submitted on September 9, 2014;

Claims submitted on September 9, 2014;

Specification submitted on September 9, 2014;

Drawings of the specification submitted on September 9, 2014.

Instruction:

1. The applicant for an invention patent may, within three years from the filing date, submit a request for
substantive examination and pay the substantive examination fee. If the applicant fails to submit the request for
substantive examination or fails to pay or fully pay the substantive examination fee within the specified period,
the application shall be deemed withdrawn.

2. Fees may be paid directly at the China National Intellectual Property Administration, or remitted via post
office or bank. Via post office, please pay to: Fee Collection Office of Patent Office, China National Intellectual
Property Administration, Merchant Customer Number: 10000860; via bank, please pay to: CITIC Bank Beijing
Zhichun Road Sub-branch, Account Name: Patent Office, China National Intellectual Property Administration of
the People's Republic of China, Account Number: 7111710182600166032.

When remitting payment, please accurately indicate the application number, fee name (or abbreviation),
and itemized amount. Payments without the application number and fee name (or abbreviation) will be
considered as not having completed the payment procedure.

Examiner: Zong Linxia Examination Department: Preliminary Examination and

Process Management Department

210304 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2010.04 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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100080 Issuance date:

Hanhai Plaza (1+1 Plaza), 10th Floor, No. 10 Caihefang Road, Haidian

District, Beijing
LIU SHEN & ASSOCIATES .
Chen Xiaowen (62681616) April 13, 2016

Application No. or Patent No.: 201410454915.X Issuance No.: 2016040601423080

Applicant/Patentee: UNITED MICROELECTRONICS CORP

Title of the invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Notification of Publication of Invention Patent Application

The above-mentioned patent application, after preliminary examination, complies with the provisions of Rule
44 of the Implementing Regulations of the Patent Law. In accordance with Article 34 of the Patent Law, the
application has been published in the Patent Gazette, Volume 32, Issue 14, dated April 6, 2016.

Note: Attached is one copy of the single-page version of the invention patent application.

Instruction:

1. The applicant for an invention patent may, within three years from the filing date, submit a request for
substantive examination and pay the substantive examination fee. If the applicant fails to submit the request for
substantive examination or fails to pay or fully pay the substantive examination fee within the specified period,
the application shall be deemed withdrawn.

2. Fees may be paid directly at the China National Intellectual Property Administration, or remitted via post
office or bank. Via post office, please pay to: Fee Collection Office of Patent Office, China National Intellectual
Property Administration, Merchant Customer Number: 10000860; via bank, please pay to: CITIC Bank Beijing
Zhichun Road Sub-branch, Account Name: Patent Office, China National Intellectual Property Administration of
the People's Republic of China, Account Number: 7111710182600166032.

When remitting payment, please accurately indicate the application number, fee name (or abbreviation),
and itemized amount. Payments without the application number and fee name (or abbreviation) will be
considered as not having completed the payment procedure.

3. For patent applications filed electronically, a single-page version of the patent application is not provided.
The applicant may visit the official website of the China National Intellectual Property Administration
(www.sipo.gov.cn) and query the published text under the “Patent Search” section.

4. Format requirements for amendments to application documents:

Amendments to claims must be submitted as corresponding claim replacement pages. Where a dependency
relationship in the claim set is involved, all related claims must be replaced and corrected together. If the
applicant wishes to delete certain claims, the applicant shall submit a partial claim set with consecutive

numbering after reorganization.

210305 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2010.04 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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Amendments to the specification must be submitted as corresponding replacement paragraphs. Paragraph

numbers shall not be added or deleted; only entire paragraphs that have been amended may be replaced in full. If
new content is to be added, it may only be added within an existing paragraph. If an entire paragraph is to be
deleted, the paragraph number shall be retained and marked with the note: “This paragraph is deleted.”
Paragraph numbers shall be subjected to those in the specification returned by the China National Intellectual
Property Administration or as published/announced in the granted version.

Amendments to the drawings of the specification, abstract, or abstract drawing shall be submitted as
corresponding replacement pages.

Additionally, the applicant shall indicate in the amendment or statement of opinions the claim numbers,

paragraph numbers, and page numbers affected by the amendments.

Examiner: Tan Xiaomei Examination Department: Preliminary Examination and
Tel: 62356655 Process Management Department

210305 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2010.04 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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Substantive Examination Request

Please fill in the blanks based on Note(s) Filled by CNIPA
@ patent Application No.: 201410454915X Filing date:
application
Invention title: FIN-SHAPED STRUCTURE AND MANUFACTURING Application barcode
METHOD THEREOF
Registration barcode
Applicant (*fill the first-named applicant): UNITED MICROELECTRONICS
CORP

@ Request Content

Substantive examination is requested for the aforementioned patent application according to Article 35 of the Patent
Law.

[d The applicant declares that it waives the right to voluntary amendment as stipulated in Article 51 of the Implementing
Rules for the Patent Law of the People's Republic of China.

@ annex list

@ remarks

[0 The application is a PCT international application, and the substantive examination fee shall not be reduced or waived.

O The application is a PCT international application for which international search reports have been issued by the
European Patent Office (EPO), the Japan Patent Office (JPO), and the Swedish Patent and Registration Office (PRV).
Accordingly, the substantive examination fee shall be reduced by 20%.

O This application is a PCT international application for which the International Search Report and the International
Preliminary Report on Patentability (IPRP) have been issued by China. Accordingly, the substantive examination fee shall be
fully waived (100% reduction).

O

@signature or seal of Re-examination petitioner or patent @Opinions of CNIPA
agency

LIU SHEN & ASSOCIATES

August 08, 2017 Date
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100080 Issuance date:

Hanhai Plaza (1+1 Plaza), 10th Floor, No. 10 Caihefang Road, Haidian
District, Beijing
LIU SHEN & ASSOCIATES

Chen Xiaowen (62681616) August 15, 2017
Application No. or Patent No.: 201410454915.X Issuance No.: 2017081000242770

Applicant/Patentee: UNITED MICROELECTRONICS CORP

Title of the invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Notification of Invention Patent Application Entering Substantive
Examination Stage

The aforementioned patent application, pursuant to the applicant's request for substantive examination, has
been reviewed and found to comply with the provisions of Article 35 of the Patent Law and Article 96 of the
Implementation Regulations. Accordingly, the application has now entered the substantive examination stage.

Instruction:

1. In accordance with the provisions of Article 51, Paragraph 1 of the Implementing Regulations of the Patent
Law, the applicant for an invention patent may initiatively submit amendments to the invention patent
application within three months from the date of receiving this notification.

2. Requirements for the format of amendments to application documents:

Amendments to claims must be submitted as corresponding claim replacement pages. Where a
dependency relationship in the claim set is involved, all related claims must be replaced and corrected together. If
the applicant wishes to delete certain claims, the applicant shall submit a partial claim set with consecutive
numbering after reorganization.

Amendments to the specification must be submitted as corresponding replacement paragraphs. Paragraph
numbers shall not be added or deleted; only entire paragraphs that have been amended may be replaced in full. If
new content is to be added, it may only be added within an existing paragraph. If an entire paragraph is to be
deleted, the paragraph number shall be retained and marked with the note: “This paragraph is deleted.”
Paragraph numbers shall be subjected to those in the specification returned by the China National Intellectual
Property Administration or as published/announced in the granted version.

Amendments to the drawings of the specification, abstract, or abstract drawing shall be submitted as
corresponding replacement pages.

Additionally, the applicant shall indicate in the amendment or statement of opinions the claim numbers,
paragraph numbers, and page numbers affected by the amendments.

Examiner: Zong Linxia Examination Department: Preliminary Examination and
Tel: 62356655 Process Management Department

210307 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2010. 2 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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Hanhai Plaza (1+1 Plaza), 10th Floor, No. 10 Caihefang Road, Haidian
District, Beijing
LIU SHEN & ASSOCIATES
Chen Xiaowen (62681616)

Issuance Date:

May 15, 2019

Application No. or Patent No.: 201410454915.X

Issued Document Serial No.: 2019051100279830

Applicant: UNITED MICROELECTRONICS CORP

Title of Invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

FIRST OFFICE ACTION

. XIn response to the substantive examination request submitted by the applicant, the China National
Intellectual Property Administration (hereafter “CNIPA”) has performed substantive examination of the above-
identified patent application for invention in accordance with Article 35, Paragraph 1, (hereafter “Article 35.1”,
mutatis mutandis) of the Patent Law.

ClIn accordance with Article 35.2 of the Patent Law, CNIPA has decided to voluntarily carry out substantive
examination of the above patent application for invention.

. OThe applicant claims the following filing date:

[IThe applicant has submitted a duplicate of the first filed earlier application documents certified by the
original accepting institution.

[IThe applicant has not submitted a duplicate of the first filed earlier application documents certified by the
original accepting institution, and the priority is regarded as not having been claimed complying to Article 30
of the Patent Law.

. LJAfter examination, the amended document(s) provided by the applicant on DATE do not comply with Rule
51.1 of the Implementing Regulations of the Patent Law, and are not accepted.

. Examination has been carried out regarding the following application documents:

XIThe original filing documents. [1The filing documents submitted on the day when divisional application is
filed. (IThe following application documents:

. OThis Office Action is prepared without any search being conducted.

XIThis Office Action is prepared with searches being conducted.

XIThis Office Action cites the following reference document(s) (the same document numbers will be used
throughout the examination process):

Publication Date
No. Document No. or Title (or Filing Date of Conflicting
Application)
1 CN 103050533A 20130417
2 CN 104022116A 20140903

210401 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,

Haidian, Beijing, 100088

2018.10 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless

otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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3 CN 101675513A 20100317
4 US 2014191323A1 20140710

Conclusive opinion of the examination:

Regarding the description:
[IThe content of the application falls within the scope of non-patentable material as prescribed in Article 5
of the Patent Law.

(IThe description does not comply with Article 26.3 of the Patent Law.
(IThe description does not comply with Article 33 of the Patent Law.

(IThe writing of the description does not comply with Rule 20 of the Implementing Regulations of the

Patent Law.
o
Regarding the claims:
CIClaim(s) does/do not comply with Article 2.2 of the Patent Law.
CIClaim(s) does/do not comply with Article 9.1 of the Patent Law.

XIClaim(s) 1-3, 6 lacks/lack novelty in the sense of Article 22.2 of the Patent Law.

XIClaims 4, 5, 7, 8 do not involve an inventive step in the sense of Article 22.3 of the Patent Law.

CIClaim(s) lacks/lack practical applicability in the sense of Article 22.4 of the Patent Law.
CIClaims fall within the scope of non-patentable material as prescribed in Article 25 of the
Patent Law.

LIClaim(s) does/do not comply with Article 26.4 of the Patent Law.

XIClaim(s) 9, 14 does/do not comply with Article 31.1 of the Patent Law.

LIClaim(s) does/do not comply with Article 33 of the Patent Law.

CIClaim(s) does/do not comply with Rule 22 of the Implementing Regulations of the Patent Law.
CIClaim(s) does/do not comply with Rule 23 of the Implementing Regulations of the Patent Law.
CIClaim(s) does/do not comply with Rule 24 of the Implementing Regulations of the Patent Law.
CIClaim(s) does/do not comply with Rule 25 of the Implementing Regulations of the Patent Law.
O

[IThe application does not comply with Article 26.5 of the Patent Law or Rule 29 of the Implementing
Regulations of the Patent Law.

[IThe application does not comply with Article 19.1 of the Patent Law.

[IThe application does not comply with Rule 11 of the Implementing Regulations of the Patent Law.

[IThe divisional application does not comply with Rule 49.1 of the Implementing Regulations of the Patent
Law.

Please see the main text of this Office Action for the specific analysis of the above conclusive opinion.
Based on the above concluding comments, the examiner is of the opinion that:

[IThe applicant should make amendments to the application documents according to the requirements set
out in the main text of the Office Action.

XThe applicant shall, in a Response, set out the reasoning as to why the patent application should be granted
a patent right, and shall also amend the parts defined by the Office Action as not in accordance with
regulations; otherwise, the application will not be granted a patent right.

210401 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,

Haidian, Beijing, 100088

2018.10 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless

otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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[IThe patent application has no substantive patentable content. If the applicant does not show reasoning to
the contrary or said reasoning to the contrary is not sufficient, the application will be rejected.
Ul

8. The applicant shall note the following items:

(1) According to Article 37 of the Patent Law, the applicant shall submit the Response within four 4
months from the date of receiving this Office Action. If the applicant does not respond before this deadline
without a reasonable explanation, the application will be considered to have been withdrawn.

(2) The amendments made to the application by the applicant shall comply with Article 33 of the Patent
Law and may not exceed the scope of the original Description and list of claims. At the same time, the
applicant's amendments to the patent application shall also comply with Rule 57.3 of the Implementing
Regulations of the Patent Law and the amendments shall be prepared in accordance with the requirements
set out in this Office Action.

(3) The applicant's Response and/or amendments shall be mailed or delivered to the Filing Office of
CNIPA. Any documents not mailed or delivered to the Filing Office have no legal validity.

(4) Applicants and/or agents may not go to the Patent Office of CNIPA to speak with examiners without
an appointment.

(5) With regards to invention applications entering the substantive examination phase, 50% of fee for
substantive examination of the invention can be refunded upon request if the application is withdrawn on its
own initiative before the deadline for replying to the First Office Action (except those for which the Responses
have been submitted).

The main text of this Office Action is 4-page long and has the following attachments:

[JA total of __ copy, _ pages of the cited reference documents.
]
Examiner: Ding Ning Tel: 010-62411182 Examination Dept.: Electricity Invention Examination
Department

210401 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,

Haidian, Beijing, 100088

2018.10 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless

otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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FIRST OFFICE ACTION

Application No.: 201410454915.X

The present application relates to a fin-shaped structure and a manufacturing method thereof. Upon
examination, the following examination opinions are hereby provided.

1. Claim 1 lacks novelty as prescribed in Article 22.2 of the Patent Law.

Claim 1 seeks to protect a fin-shaped structure. Reference document 1 (CN103050533A) discloses a fin
structure, and discloses the following technical content in paragraphs 4-61 of the description, and FIG. 3B, FIG. 4B,
FIG. 5B, and FIG. 6B: comprising: a semiconductor substrate (equivalent to a substrate) having a regular fin
(equivalent to a first fin-shaped structure) located in a first area and a shaped fin (equivalent to a second fin-
shaped structure) located in a second area, wherein the shaped fin comprises a ladder-shaped cross-sectional
profile part. Accordingly, it can be seen that reference document 1 has disclosed all technical features of claim 1.
In addition, the technical solution disclosed in reference document 1 and the technical solution sought to be
protected by claim 1 pertain to the same technical field, solve the same technical problem, and produce the same
technical effect. Therefore, the technical solution sought to be protected by claim 1 lacks novelty.

2. Claim 2 lacks novelty as prescribed in Article 22.2 of the Patent Law.

The additional technical feature of claim 2 has been disclosed in reference document 1. Paragraphs 49-55 of
the description, and FIG. 5B and FIG. 6B of reference document 1 disclose the following technical content:
wherein the width of a top part of the regular fin is larger than the width of a top part of the shaped fin.
Therefore, on the basis that the claim to which claim 2 refers lacks novelty, the technical solution sought to be
protected by claim 2 lacks novelty, too.

3. Claim 3 lacks novelty as prescribed in Article 22.2 of the Patent Law.

The additional technical feature of claim 3 has been disclosed in reference document 1. Paragraphs 41-55 of
the description, and FIG. 3B, FIG. 5B, and FIG. 6B of reference document 1 disclose the following technical content:
an STI layer 303 (equivalent to an isolation structure) disposed beside the regular fin of the first area and beside
the shaped fin of the second area respectively, and the ladder-shaped cross-sectional profile part is higher than a
top surface of the STI layer. Therefore, on the basis that the claim to which claim 3 refers lacks novelty, the
technical solution sought to be protected by claim 3 lacks novelty, too.

4. Claim 4 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 4 is not disclosed in reference document 1, and constitutes a
distinguishing technical feature over reference document 1. Based on the distinguishing technical feature, the
technical problem to be solved in practice by claim 4 is how to effectively adjust the channel width of the required
area.

Reference document 2 (CN104022116A) discloses a fin structure, and discloses the following technical
content in paragraphs 37-89 of the description and FIG. 11 thereof: a top surface of the interlayer dielectric layer
305d of the second area Il (equivalent to the isolation structure of the first area) is higher than a top surface of
the interlayer dielectric layer 305c of the first area | (equivalent to the isolation structure of the second area). In
addition, reference document 2 can also achieve adjusting the channel width of the part of area of the transistor
to the required width. That is to say, reference document 2 provides the inspiration for applying the additional
technical feature to reference document 1 to further solve the technical problem thereof. Under this inspiration,

those skilled in the art would have been motivated to obtain the technical solution further defined by claim 4

210401 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2018.10 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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*
based on reference document 1 in combination with reference document 2, which would have been obvious to

those skilled in the art. Therefore, on the basis that the claim to which claim 4 refers lacks novelty, dependent
claim 4 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

5. Claim 5 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 5 is not disclosed in reference document 1, and constitutes a
distinguishing technical feature over reference document 1. Based on the distinguishing technical feature, the
technical problem to be solved in practice by claim 5 is how to effectively adjust the driving current. Reference
document 2 discloses the following technical content in paragraphs 48-74 of the description and FIG. 11: a height
h, of a first fin 301a (equivalent to the first fin-shaped structure) protruding from the interlayer dielectric layer
305d is lower than a height h;of a second fin 301b (equivalent to the second fin-shaped structure) protruding
from the interlayer dielectric layer 305c (see paragraph 74 of the description). In addition, reference document 2
can also achieve adjusting the driving current through the fin height. That is to say, reference document 2
provides the inspiration for applying the additional technical feature to reference document 1 to further solve the
technical problem thereof. Under this inspiration, those skilled in the art would have been motivated to obtain
the technical solution further defined by claim 5 based on reference document 1 in combination with reference
document 2, which would have been obvious to those skilled in the art. Therefore, on the basis that the claim to
which claim 5 refers lacks novelty, dependent claim 5 does not involve an inventive step as prescribed in Article
22.3 of the Patent Law.

6. Claim 6 lacks novelty as prescribed in Article 22.2 of the Patent Law.

The additional technical feature of claim 6 has been disclosed in reference document 1. Paragraphs 41-55 of
the description, and FIG. 3B, FIG. 5B, and FIG. 6B of reference document 1 disclose the following technical content:
a height of the regular fin protruding from the substrate is higher than a height of the shaped fin protruding from
the substrate. (Although reference document 1 does not directly disclose the heights of the fins and the substrate,
reference document 1 discloses the heights of the fins relative to the bottom layer of the STI layer, so those
skilled in the art could have clearly and unambiguously determined the heights of the fins relative to the
substrate.) Therefore, on the basis that the claim to which claim 6 refers lacks novelty, the technical solution
sought to be protected by claim 6 lacks novelty, too.

7. Claim 7 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 7 has been partially disclosed in reference document 1. Reference
document 1 discloses the following technical content in paragraphs 41-61 of the description, and FIG. 3B, FIG. 5B,
and FIG. 6B: a plurality of regular fins and a plurality of shaped fins (see paragraph 61 of the description). The
technical feature “and the distance between top parts of the first fin-shaped structures is less than the distance
between top parts of the second fin-shaped structures” constitutes a distinguishing technical feature over
reference document 1. Based on the distinguishing technical feature, the technical problem to be solved in
practice by claim 7 is how to better arrange the position of the fin structure. However, based on reference
document 1 which discloses a plurality of fins, in order to better arrange the fin structure, equidistantly arranging
the fin-shaped structures is a common technical means adopted by those skilled in the art. In this way, since the
top parts of the shaped fins are thinner, the distance between the top parts thereof is larger than the distance
between the top parts of the regular fins, thus forming the technical solution sought to be protected by claim 7.

That is to say, those skilled in the art can arrive at the technical solution of claim 7 based on reference document

210401 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2018.10 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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1 in combination with the common technical means in the art. Therefore, the technical solution sought to be

protected by claim 7 does not involve an inventive step.

8. Claim 8 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 8 is not disclosed in reference document 1, and constitutes a
distinguishing technical feature over reference document 1. Based on the distinguishing technical feature, the
technical problem to be solved in practice by claim 8 is how to allow different parts of a device to cope with
different voltage conditions. Reference document 3 (CN101675513A) discloses a fin-shaped structure, and
discloses the following technical content in line 19 on page 4 to line 21 on page 7 of the description, and FIG. 1: an
NFET area (equivalent to the first area) comprises a high voltage threshold area (equivalent to a high voltage
threshold area) and a PFET area (equivalent to the second area) comprises a low voltage threshold area
(equivalent to a low voltage threshold area). That is to say, reference document 3 provides the inspiration for
applying the method of allowing different device areas to comprise different threshold voltages to reference
document 1 to further solve the technical problem thereof. Under this inspiration, those skilled in the art would
have been motivated to obtain the technical solution further defined by claim 8 based on reference document 1
in combination with reference document 3, which would have been obvious to those skilled in the art. Therefore,
on the basis that the claim to which claim 8 refers lacks novelty, dependent claim 8 does not involve an inventive
step as prescribed in Article 22.3 of the Patent Law.

9. Independent claim 9 and independent claim 14 lack unity therebetween as prescribed in Article 31.1 of
the Patent Law.

Independent claim 9 relates to a method of forming a fin-shaped structure. Reference document 4
(US2014191323A1) is the closest prior art document, and discloses the following technical content in paragraphs
30-49 of the description and FIG. 1-12: providing a substrate 101 having a first group of fins 121, 122 (equivalent
to a first fin-shaped structure) located in a left area (equivalent to a first area); and a second group of fins 123,
124 (equivalent to a second fin-shaped structure) located in a right area (equivalent to a second area); filling a
dielectric layer 201 (equivalent to an isolation structure) beside the first group of fins 121, 122 of the left area and
beside the second group of fins 123, 124 of the right area respectively; forming a patterned mask 321 covering
the left area but exposing the right area; removing a top part of the dielectric layer 201 of the right area, thereby
exposing a first top part of the second group of fins 123, 124; removing the patterned mask 321.

The technical features “performing a treatment process to modify an external surface of the first top part of
the second fin-shaped structure, thereby forming a modified part covering the first top part of the second fin-
shaped structure; and performing a removing process to remove a part of the isolation structure and the
modified part by a high removing selectivity to the first fin-shaped structure and the second fin-shaped structure,
and the modified part and the isolation structure, thereby exposing a top part of the first fin-shaped structure and
a second top part of the second fin-shaped structure” constitute distinguishing technical features over reference
document 4. Based on the distinguishing technical features, the technical problems to be solved in practice by
claim 9 are how to 1) better protect unrequired areas, 2) shape the top of the fin using a proper method, and 3)
better adjust the channel.

Reference document 1 discloses a method of fabricating a fin structure, and discloses the following technical
content in paragraphs 4-61 of the description, and FIG. 3B, FIG. 4B, FIG. 5B, and FIG. 6B: performing a conformal
plasma doping process (equivalent to a treatment process) to oxidize (equivalent to modify) an external surface

403 of the first top part of the shaped fin (equivalent to the second fin-shaped structure), thereby forming an

210401 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2018.10 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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outer layer 403 (equivalent to a modified part) covering the first top part of the shaped fin; and performing

etching process (equivalent to a removing process) to remove the silicon oxide outer layer. In addition, reference
document 1 can also solve the technical problems of how to 1) better protect unrequired areas, and 2) shape the
top of the fin using a proper method. Therefore, those skilled in the art would have been motivated to form a
technical solution based on reference document 1 in combination with reference document 4. However, this
technical solution does not comprise the technical feature “performing a removing process to remove a part of
the isolation structure and the modified part by a high removing selectivity to the first fin-shaped structure and
the second fin-shaped structure, and the modified part and the isolation structure, thereby exposing a top part of
the first fin-shaped structure and a second top part of the second fin-shaped structure”. In addition, this technical
feature is not common general knowledge of those skilled in the art. Therefore, this technical feature forms a
specific technical feature of independent claim 9.

Independent claim 14 does not involve the same or corresponding recitation to this specific technical feature.
Therefore, independent claim 14 and claim 9 do not have the same or corresponding specific technical feature
therebetween, thus lacking novelty as prescribed in Article 31.1 of the Patent Law. Therefore, this office action
does not examine claim 14. The applicant may delete claim 14. With regard to the invention no longer sought to
be protected in the present application, the applicant may file a divisional application before the closure of the
present application.

The applicant should make a reply to all the problems pointed out in this office action one by one within the
reply deadline specified in this office action, should amend the patent application document according to the
opinions provided in this office action, and should state in the Statement of Opinions the newly amended
independent claim involves an inventive step relative to the prior art before the filing date mentioned in the
reference documents and the original description cited in this office action. The applicant should amend the
application document in accordance with Article 33 of the Patent Law without going beyond the scope recorded

in the original description and claims.

Examiner Name: Ding Ning
Examiner Code: 319794

210401 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2018.10 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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Statement of Opinions

Please complete all columns of this form correctly in accordance with the “Instructions”.

Application No. or Patent No.: 201410454915.X

(@ Patent application | Title of Invention/Creation: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD
or patent THEREOF

Applicant or Patentee (the first applicant should be filled in): UNITED
MICROELECTRONICS CORP

(2 Matter(s) for Statement: For opinions regarding fees, please use the Statement of Opinions (Regarding Fees).
Only one of the following options may be selected.

State opinions regarding the First Office Action (Issuance No. 2019051100279830) issued by the China
National Intellectual Property Administration on May 15, 2019.

[ State supplementary opinions regarding the__ Office Action (Issuance No. ) issued by the China National
Intellectual Property Administration on (Month)__(Day),__(Year).

[ Voluntarily propose amendments (according to the provisions of Rule 51(1) and (2) of the Implementing
Regulations of the Patent Law).

I Others

(3) Opinions Stated:
To the Esteemed Examiner,

In response to the First Office Action you issued regarding the present invention, along with the cited prior
art documents—reference document 1 (CN103050533A), reference document 2 (CN104022116A), reference
document 3 (CN101675513A), and reference document 4 (US2014191323A1)—we have conducted a careful and
thorough analysis. We hereby provide our specific responses and amendments as follows:

1. In view of the examiner's opinion that claim 1 lacks novelty relative to reference document 1, the
applicant has incorporated claim 7 and the technical feature “the distance between bottom parts of adjacent
first fin-shaped structures is equal to the distance between bottom parts of adjacent second fin-shaped
structures” into claim 1.

The above amendments can be directly derived from lines 7-25 on page 4 of the original specification and
FIG. 5 of the present application.

Amended claim 1 has the following distinguishing technical feature over reference document 1: the distance
between top parts of adjacent first fin-shaped structures is less than the distance between top parts of adjacent
second fin-shaped structures, and the distance between bottom parts of adjacent first fin-shaped structures is
equal to the distance between bottom parts of adjacent second fin-shaped structures.

It can be seen from the description in paragraphs [0061] to [0063] of reference document 1 that it only
discloses that a FinFET device may include a plurality of regular fins (corresponding to the first fin-shaped
structures in the present application) and a plurality of shaped fins (corresponding to the second fin-shaped
structures in the present application). However, reference document 1 does not address the size relationship
between the distance between top parts of two adjacent regular fins and the distance between top parts of two
adjacent shaped fins, nor does it address the size relationship between the distance between their respective
bottom parts. Therefore, reference document 1 does not disclose the specific content of the present application:
“the distance between top parts of adjacent first fin-shaped structures is less than the distance between top
parts of adjacent second fin-shaped structures, and the distance between bottom parts of adjacent first fin-
shaped structures is equal to the distance between bottom parts of adjacent second fin-shaped structures”.

In this application, the distance between top parts of adjacent first fin-shaped structures is less than the
distance between top parts of adjacent second fin-shaped structures, and the distance between bottom parts of
adjacent first fin-shaped structures is equal to the distance between bottom parts of adjacent second fin-shaped
structures, Thus, fin-shaped structures with different critical dimensions can be formed in different areas (i.e.,
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the first area and the second area), thereby meeting the electrical requirements of transistors in each area and
achieving the same effect within the same area.

Therefore, both the technical solution and technical effect of amended claim 1 are different from those of
reference document 1, so it should possess novelty; moreover, the aforementioned distinguishing feature of the
present application would not have been obvious to those skilled in the art, so it should also involve an inventive
step; consequently, its dependent claims 2-8 should also possess novelty and involve an inventive step.

Similarly, reference documents 2-4 also do not disclose the aforementioned distinguishing technical feature
of the present application, and therefore would not affect the inventive step of the present application.

2. In view of the examiner's opinion that claims 9 and 14 lack unity, the applicant has deleted claims 14-20
to overcome the aforementioned defect.

3. Based on the aforementioned amendment to claim 1, claim 7 has been adaptively deleted, and the
numbering and reference signs of the other claims have been rewritten to form new claims 1-12.

The applicant believes that the amended claims have overcome the existing defects. Please continue the
examination of the present application on the above basis. If the examiner considers that the present application
still does not comply with the provisions of the Patent Law, we respectfully request another opportunity to state
our opinions and amend the application document.

Finally, we sincerely thank the examiner for the hard work and effort devoted to the present patent
application, and kindly request the examiner to continue examining the present application and grant the patent
right as soon as possible.

Our Case No.: PXJ04315

Contact: Wang Yin (Tel: +86-10-62681616 ext. 7071)

(@) List of Attachments

[Name of Attachment] Claims [Nature of Attachment] Electronic Copy

[Name of Attachment] Marked-up replacement sheets [Nature of Attachment] Electronic Copy
Filing Number of the Filed Certified Document(s):

(5) Signature/Seal of the Party or the Patent (&) CNIPA Observations
Agency
Beijing Liu, Shen & Associates

September 6, 2019 (Month), (Day), (Year)
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CLAIMS

1. A fin-shaped structure, comprising:

a substrate having a plurality of first fin-shaped structures located in a first area and a plurality of
second fin-shaped structures located in a second area, wherein the second fin-shaped structure comprises

a ladder-shaped cross-sectional profile part,

wherein the distance between top parts of adjacent first fin-shaped structures is less than the distance

between top parts of adjacent second fin-shaped structures, and the distance between bottom parts of

adjacent first fin-shaped structures is equal to the distance between bottom parts of adjacent second fin-

shaped structures.

2. The fin-shaped structure according to claim 1, wherein the width of a top part of the first fin-

shaped structure is larger than the width of a top part of the second fin-shaped structure.
3. The fin-shaped structure according to claim 1, further comprising:

an isolation structure disposed beside the first fin-shaped structure of the first area and beside the
second fin-shaped structure of the second area respectively, and the ladder-shaped cross-sectional profile

part is higher than a top surface of the isolation structure.

4. The fin-shaped structure according to claim 1, wherein a top surface of the isolation structure of

the first area is higher than a top surface of the isolation structure of the second area.

5. The fin-shaped structure according to claim 1, wherein a height of the first fin-shaped structure
protruding from the isolation structure is lower than a height of the second fin-shaped structure protruding

from the isolation structure.

6. The fin-shaped structure according to claim 1, wherein a height of the first fin-shaped structure
protruding from the substrate is higher than a height of the second fin-shaped structure protruding from

the substrate.

87. The fin-shaped structure according to claim 1, wherein the first area comprises a high voltage

threshold (HVT) area and the second area comprises a low voltage threshold (LUT) area.
98. A method of forming a fin-shaped structure, comprising:

providing a substrate having a first fin-shaped structure located in a first area and a second fin-

shaped structure located in a second area;

filling an isolation structure beside the first fin-shaped structure of the first area and beside the

second fin-shaped structure of the second area respectively;

forming a patterned mask covering the first area but exposing the second area;
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removing a top part of the isolation structure of the second area, thereby exposing a first top part of

the second fin-shaped structure;

performing a treatment process to modify an external surface of the first top part of the second fin-
shaped structure, thereby forming a modified part covering the first top part of the second fin-shaped

structure;
removing the patterned mask; and

performing a removing process to remove a part of the isolation structure and the modified part by a
high removing selectivity to the first fin-shaped structure and the second fin-shaped structure, and the
modified part and the isolation structure, thereby exposing a top part of the first fin-shaped structure and a

second top part of the second fin-shaped structure.

169. The method of forming a fin-shaped structure according to claim 98, wherein the isolation

structure comprises oxide and the modified part comprises oxide.

++10. The method of forming a fin-shaped structure according to claim 98, wherein the treatment

process comprises an oxidation process.

1211. The method of forming a fin-shaped structure according to claim ++10, wherein the treatment

process comprises an oxygen gas-containing process or an in-situ steam generated (ISSG) process.

1312. The method of forming a fin-shaped structure according to claim 98, wherein the removing

process comprises an ammonia and nitrogen trifluoride containing etching process.

0016



0017



CLAIMS

1. A fin-shaped structure, comprising:

a substrate having a plurality of first fin-shaped structures located in a first area and a plurality of
second fin-shaped structures located in a second area, wherein the second fin-shaped structure comprises

a ladder-shaped cross-sectional profile part,

wherein the distance between top parts of adjacent first fin-shaped structures is less than the distance
between top parts of adjacent second fin-shaped structures, and the distance between bottom parts of
adjacent first fin-shaped structures is equal to the distance between bottom parts of adjacent second fin-

shaped structures.

2. The fin-shaped structure according to claim 1, wherein the width of a top part of the first fin-

shaped structure is larger than the width of a top part of the second fin-shaped structure.
3. The fin-shaped structure according to claim 1, further comprising:

an isolation structure disposed beside the first fin-shaped structure of the first area and beside the
second fin-shaped structure of the second area respectively, and the ladder-shaped cross-sectional profile

part is higher than a top surface of the isolation structure.

4. The fin-shaped structure according to claim 1, wherein a top surface of the isolation structure of

the first area is higher than a top surface of the isolation structure of the second area.

5. The fin-shaped structure according to claim 1, wherein a height of the first fin-shaped structure
protruding from the isolation structure is lower than a height of the second fin-shaped structure protruding

from the isolation structure.

6. The fin-shaped structure according to claim 1, wherein a height of the first fin-shaped structure
protruding from the substrate is higher than a height of the second fin-shaped structure protruding from

the substrate.

7. The fin-shaped structure according to claim 1, wherein the first area comprises a high voltage
threshold (HVT) area and the second area comprises a low voltage threshold (LUT) area.

8. A method of forming a fin-shaped structure, comprising:

providing a substrate having a first fin-shaped structure located in a first area and a second fin-

shaped structure located in a second area;

filling an isolation structure beside the first fin-shaped structure of the first area and beside the

second fin-shaped structure of the second area respectively;
forming a patterned mask covering the first area but exposing the second area;

removing a top part of the isolation structure of the second area, thereby exposing a first top part of

the second fin-shaped structure;
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performing a treatment process to modify an external surface of the first top part of the second fin-
shaped structure, thereby forming a modified part covering the first top part of the second fin-shaped

structure;
removing the patterned mask; and

performing a removing process to remove a part of the isolation structure and the modified part by a
high removing selectivity to the first fin-shaped structure and the second fin-shaped structure, and the
modified part and the isolation structure, thereby exposing a top part of the first fin-shaped structure and a

second top part of the second fin-shaped structure.

9. The method of forming a fin-shaped structure according to claim 8, wherein the isolation structure

comprises oxide and the modified part comprises oxide.

10. The method of forming a fin-shaped structure according to claim 8, wherein the treatment

process comprises an oxidation process.

11. The method of forming a fin-shaped structure according to claim 10, wherein the treatment

process comprises an oxygen gas-containing process or an in-situ steam generated (ISSG) process.

12. The method of forming a fin-shaped structure according to claim 8, wherein the removing

process comprises an ammonia and nitrogen trifluoride containing etching process.
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100080 Issuance Date:

Hanhai Plaza (1+1 Plaza), 10th Floor, No. 10 Caihefang Road, Haidian
District, Beijing
LIU SHEN & ASSOCIATES

Chen Xiaowen (62681616) October 30, 2019
Application No. or Patent No.: 201410454915.X Issued Document Serial No.: 2019102501831560

Applicant: UNITED MICROELECTRONICS CORP

Title of Invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

SECOND OFFICE ACTION

. XIThe examiner has received the applicant’s Statement of Opinions submitted on September 6, 2019 and has

further carried out substantive examination of the above patent application on this basis.

CIn accordance with the review decision made on DATE by the Patent Reexamination Board of CNIPA, the
examiner continued the substantive examination on the aforementioned patent application.

O

. [After examination, it is found that the amendment(s) provided by the applicant on DATE do not accord with
the provisions in Rule 51, Paragraph 3 (hereafter “Rule 51.3”, mutatis mutandis), of the Rules for the
Implementation of the Patent Law, and are not accepted.

. The examination is continued with respect to the following application documents:

[IThe amended application documents attached to the aforementioned Statement of Opinions.

XThe application documents to which the previous Office Action was directed and the replacement pages for
the amended application documents attached to the aforementioned Statement of Opinions.

LIThe application documents to which the previous office action was directed.

LIThe application documents on which the aforementioned re-evaluation decision was made.

O

. XIThis Office Action does not cite any new reference documents.

[This Office Action cites the following reference document(s) (the serial number follows the sequence of the
serial number of the reference documents cited in the previous Office Action and continues to be used in the

examination hereinafter):

No. Document Name/No. Publication Date

(or Filing Date of Conflicting Application)

. Concluding comments of the examination:

Regarding the description:

The content of the application falls within the scope of non-patentable material as prescribed in Article 5

210403 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,

Haidian, Beijing, 100088

2019. 4 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless

otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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of the Patent Law.
The description does not accord with Article 26.3 of the Patent Law.
OThe amendments of the description do not accord with Article 33 of the Patent Law.

[The presentation of the description does not accord with Rule 20 of the Implementing Regulations of the

Patent Law.

O

Regarding the claims:

LIClaims do not accord with Article 2.2 of the Patent Law.

LIClaims do not accord with Article 9.1 of the Patent Law.

CIClaims do not possess novelty as defined in Article 22.2 of the Patent Law.

XIClaims 1-7 do not possess inventiveness as defined in Article 22.3 of the Patent Law.

CIClaims do not possess practical applicability as defined in Article 22.4 of the Patent Law.
CIClaims fall within the scope of non-patentable material as prescribed in Article 25 of the Patent
Law.

LIClaims do not accord with Article 26.4 of the Patent Law.

CIClaims do not accord with Article 31.1 of the Patent Law.

OThe amendments of Claims do not accord with Article 33 of the Patent Law.

CIClaims do not accord with Rule 22 of the Implementing Regulations of the Patent Law.
CIClaims do not accord with Rule 23 of the Implementing Regulations of the Patent Law.
CIClaims do not accord with Rule 24 of the Implementing Regulations of the Patent Law.
CIClaims do not accord with Rule 25 of the Implementing Regulations of the Patent Law.
o

[IThe application does not accord with Article 26.5 of the Patent Law or Rule 26 of the Implementing
Regulations of the Patent Law.
The application does not accord with Article 20.1 of the Patent Law.
[The divisional application does not accord with Rule 43.1 of the Implementing Regulations of the Patent Law.
Please see the main text of this Office Action for the specific analysis of the above concluding comments.

6. Based on the above concluding comments, the examiner is of the opinion that:
IThe applicant should make amendments to the application documents according to the requirements put
forth in the main text of this Office Action.
XThe applicant shall, in a Statement of Opinions, set out the reasoning as to why the patent application
should be granted, and shall also amend the parts defined by this Office Action as not in accordance with rules;
otherwise, the application will not be granted patent rights.
[IThe patent application has no substantive patentable content; if the applicant does not show reasoning to
the contrary or the reasoning to the contrary is insufficient, the application will be rejected.
O

7. The applicant shall note the following items:

(1) According to Article 37 of the Patent Law, the applicant shall submit the Statement of Opinions

within two (2) months from the date of receiving this Office Action. If the applicant does not respond before

210403 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2019. 4 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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this deadline without a reasonable explanation, the application will be considered to have been withdrawn.

(2) The amendments made to the application by the applicant shall accord with Article 33 of the Patent
Law and may not exceed the scope of the original Description and list of claims. At the same time, the
applicant’s amendments to the patent application shall also accord with Rule 57.3 of the Implementing
Regulations of the Patent Law and the amendments shall be prepared in accordance with the requirements
set out in this Office Action.

(3) The applicant’s Statement of Opinions and/or amendments shall be mailed or delivered to the Filing
Office of CNIPA. Any documents not mailed or delivered to the Filing Office have no legal validity.

(4) Applicants and/or agents may not go to the Patent Office of CNIPA to speak with examiners without
an appointment.

8. The main text of this Office Action is 3-page long and has the following attachments:

O copy(ies) of cited reference documents, pages in total.
O
Examiner: Ding Ning Tel: 010-62411182 Examination Dept.: Electricity Invention Examination
Department

210403 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2019. 4 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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Second Office Action

Application No.: 201410454915.X

The applicant submitted the Statement of Opinions and amended application document on September 6,
2019. After reading the aforementioned documents, the examiner continues the examination of the present
application and hereby provides the following examination opinions.

1. Claim 1 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

Claim 1 seeks to protect a fin-shaped structure. Reference document 1 (CN103050533A) discloses a fin
structure, and discloses the following technical content in paragraphs 4-61 of the description, and FIG. 3A-10
(especially FIG. 3B, FIG. 4B, FIG. 5B, and FIG. 6B): comprising: a semiconductor substrate (equivalent to a
substrate) having a plurality of regular fins (equivalent to first fin-shaped structures) located in a first area and a
plurality of shaped fins (equivalent to second fin-shaped structures) located in a second area, wherein the shaped
fin comprises a ladder-shaped cross-sectional profile part.

The technical feature “wherein the distance between top parts of adjacent first fin-shaped structures is less
than the distance between top parts of adjacent second fin-shaped structures, and the distance between bottom
parts of adjacent first fin-shaped structures is equal to the distance between bottom parts of adjacent second fin-
shaped structures” constitutes a distinguishing technical feature over reference document 1. Based on the
distinguishing technical feature, the technical problem to be solved in practice by Claim 1 is how to configure the
shape of the fin according to the required electrical effect.

Paragraphs 4-61 of the description, and FIG. 3A and 7-10 of reference document 1 disclose another
embodiment as follows: wherein the shaped fins may be arranged such that the distance between the bottom
parts thereof is different from the distance between the top parts thereof, which can also solve the technical
problem of how to configure the shape of the fin according to the required electrical effect. In addition, based on
reference document 1 which discloses a plurality of fins, to simplify the production process, equidistantly
arranging the fin-shaped structures is a common technical means adopted by those skilled in the art. Therefore,
based on one embodiment of reference document 1 in combination with another embodiment of reference
document 1 and the common technical means, those skilled in the art can arrive at the technical solution where
the lower distances between the shaped fins is the same as the regular fins, and the upper distances is different
from the regular fins, namely, the distance between bottom parts of adjacent first fin-shaped structures is equal
to the distance between bottom parts of adjacent second fin-shaped structures, and the distance between top
parts thereof is larger than the distance between top parts of regular fins. That is to say, it would have been
obvious to those skilled in the art to obtain the technical solution of claim 1 based on one embodiment of
reference document 1 in combination with another embodiment of reference document 1 and the common
technical means. Therefore, the technical solution sought to be protected by claim 1 does not involve an inventive
step.

2. Claim 2 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 2 has been disclosed in reference document 1. Paragraphs 49-55 of
the description, and FIG. 5B and FIG. 6B of reference document 1 disclose the following technical content:
wherein the width of a top part of the regular fin is larger than the width of a top part of the shaped fin.
Therefore, on the basis that the claim to which claim 2 refers does not involve an inventive step, the technical

solution sought to be protected by claim 2 does not involve an inventive step, either.

210403 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2019. 4 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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3. Claim 3 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 3 has been disclosed in reference document 1. Paragraphs 41-55 of
the description, and FIG. 3B, FIG. 5B, and FIG. 6B of reference document 1 disclose the following technical content:
an STI layer 303 (equivalent to an isolation structure) disposed beside the regular fin of the first area and beside
the shaped fin of the second area respectively, and the ladder-shaped cross-sectional profile part is higher than a
top surface of the STI layer. Therefore, on the basis that the claim to which claim 3 refers does not involve an
inventive step, the technical solution sought to be protected by claim 3 does not involve an inventive step, either.

4. Claim 4 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 4 is not disclosed in reference document 1, and constitutes a
distinguishing technical feature over reference document 1. Based on the distinguishing technical feature, the
technical problem to be solved in practice by claim 4 is how to effectively adjust the channel width of the required
area.

Reference document 2 (CN104022116A) discloses a fin structure, and discloses the following technical
content in paragraphs 37-89 of the description and FIG. 11 thereof: a top surface of the interlayer dielectric layer
305d of the second area Il (equivalent to the isolation structure of the first area) is higher than a top surface of
the interlayer dielectric layer 305c of the first area | (equivalent to the isolation structure of the second area). In
addition, reference document 2 can also achieve adjusting the channel width of the part of area of the transistor
to the required width. That is to say, reference document 2 provides the inspiration for applying the additional
technical feature to reference document 1 to further solve the technical problem thereof. Under this inspiration,
those skilled in the art would have been motivated to obtain the technical solution further defined by claim 4
based on reference document 1 in combination with reference document 2, which would have been obvious to
those skilled in the art. Therefore, on the basis that the claim to which claim 4 refers does not involve an inventive
step, dependent claim 4 does not involve an inventive step, either.

5. Claim 5 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 5 is not disclosed in reference document 1, and constitutes a
distinguishing technical feature over reference document 1. Based on the distinguishing technical feature, the
technical problem to be solved in practice by claim 5 is how to effectively adjust the driving current. Reference
document 2 discloses the following technical content in paragraphs 48-74 of the description and FIG. 11: a height
h, of a first fin 301a (equivalent to the first fin-shaped structure) protruding from the interlayer dielectric layer
305d is lower than a height h; of a second fin 301b (equivalent to the second fin-shaped structure) protruding
from the interlayer dielectric layer 305c (see paragraph 74 of the description). In addition, reference document 2
can also achieve adjusting the driving current through the fin height. That is to say, reference document 2
provides the inspiration for applying the additional technical feature to reference document 1 to further solve the
technical problem thereof. Under this inspiration, those skilled in the art would have been motivated to obtain
the technical solution further defined by claim 5 based on reference document 1 in combination with reference
document 2, which would have been obvious to those skilled in the art. Therefore, on the basis that the claim to
which claim 5 refers does not involve an inventive step, dependent claim 5 does not involve an inventive step,
either.

6. Claim 6 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 6 has been disclosed in reference document 1. Paragraphs 41-55 of

the description, and FIG. 3B, FIG. 5B, and FIG. 6B of reference document 1 disclose the following technical content:

210403 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088
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a height of the regular fin protruding from the substrate is higher than a height of the shaped fin protruding from

the substrate. (Although reference document 1 does not directly disclose the heights of the fins and the substrate,
reference document 1 discloses the heights of the fins relative to the bottom layer of the STI layer, so those
skilled in the art could have clearly and unambiguously determined the heights of the fins relative to the
substrate.) Therefore, on the basis that the claim to which claim 6 refers does not involve an inventive step, the
technical solution sought to be protected by claim 6 does not involve an inventive step, either.

7. Claim 7 does not involve an inventive step as prescribed in Article 22.3 of the Patent Law.

The additional technical feature of claim 7 is not disclosed in reference document 1, and constitutes a
distinguishing technical feature over reference document 1. Based on the distinguishing technical feature, the
technical problem to be solved in practice by claim 7 is how to allow different parts of a device to cope with
different voltage conditions. Reference document 3 (CN101675513A) discloses a fin-shaped structure, and
discloses the following technical content in line 19 on page 4 to line 21 on page 7 of the description, and FIG. 1: an
NFET area (equivalent to the first area) comprises a high voltage threshold area (equivalent to a high voltage
threshold area) and a PFET area (equivalent to the second area) comprises a low voltage threshold area
(equivalent to a low voltage threshold area). That is to say, reference document 3 provides the inspiration for
applying the method of allowing different device areas to comprise different threshold voltages to reference
document 1 to further solve the technical problem thereof. Under this inspiration, those skilled in the art would
have been motivated to obtain the technical solution further defined by claim 7 based on reference document 1
in combination with reference document 3, which would have been obvious to those skilled in the art. Therefore,
on the basis that the claim to which claim 7 refers does not involve an inventive step, dependent claim 7 does not
involve an inventive step, either.

8. Replies to the statement of opinions of the applicant

The applicant considers as follows: reference document 1 does not discloses the relationship between the
distance between top parts of two adjacent regular fins and the distance between top parts of two adjacent
shaped fins, so reference document 1 does not give the technical inspiration of how to configure the distance
between the fins, and cannot achieve the technical effect of forming in different areas fin-shaped structures with
different critical dimensions in claim 1, and therefore claim 1 involves an inventive step.

However, the examiner holds a different opinion. Paragraphs 4-61 of the description, and FIG. 3A and 7-10 of
reference document 1 disclose another embodiment as follows: wherein the distance between the bottom parts
of the shaped fins is different from the distance between the top parts of the shaped fins. Therefore, based on
one embodiment of reference document 1 which discloses that the top parts of the shaped fins are thin, in order
to solve the technical problem of configuring the shape of the fin according to the required electrical effect, it can
be combined with another embodiment to arrive at the technical solution where the top parts of the shaped fins
are thin and the distance between the bottom parts of the shaped fins is different from the distance between the
top parts of the shaped fins. In addition, to simplify the production process, in further combination with the
common technical means in the art, the technical solution of claim 1 can be arrived at by equidistantly arranging
different fins. Further, by arranging fins with different shapes at different parts, reference document 1 can also
achieve the technical effect of forming different critical dimensions. Therefore, claim 1 does not involve an
inventive step as prescribed in Article 22.3 of the Patent Law.

The applicant should make a reply within the reply deadline specified in this Office Action, should make

detailed statement to all problems pointed out in this Office Action one by one, should amend the patent
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application document according to the opinions in this Office Action, especially should amend independent claims

and corresponding dependent claims according to the reference documents cited in this Office Action, and should
state in the Statement of Opinions the reasons that the amended independent claims involve an inventive step
relative to the reference documents cited in this Office Action and the prior art before the filing date mentioned
in the original description. Besides, the description should be adaptively amended according to the amended
claims. The applicant should amend the application document in accordance with Article 33 of the Patent Law

without going beyond the scope recorded in the original description and claims.

Examiner Name: Ding Ning Examiner Code: 319794
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application or THEREOF
patent

Applicant or Patentee (the first applicant should be filled in): UNITED
MICROELECTRONICS CORP
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Fees).

Only one of the following options may be selected.

State opinions regarding the Second Office Action (Issuance No. 2019102501831560) issued by the
China National Intellectual Property Administration on October 30, 2019.

[ State supplementary opinions regarding the__ Office Action (Issuance No. ) issued by the China
National Intellectual Property Administration on (Month)__(Day),__(Year).

[ Voluntarily propose amendments (according to the provisions of Rule 51(1) and (2) of the Implementing
Regulations of the Patent Law).

O Others

@ Opinions Stated:
To the Esteemed Examiner,
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Since the examiner has not pointed out any inventive step defect in the method claims, the amended product
claim 1 should involve an inventive step, and consequently, its dependent claims should also involve an
inventive step.

2. Based on the aforementioned amendment, the numbering and reference signs of the claims have been
rewritten to form new claims 1-12.

The applicant believes that the amended claims have overcome the existing defects. Please continue the
examination of the present application on the above basis. If the examiner considers that the present
application still does not comply with the provisions of the Patent Law, we respectfully request another
opportunity to state our opinions and amend the application document.

Finally, we sincerely thank the examiner for the hard work and effort devoted to the present patent
application, and kindly request the examiner to continue examining the present application and grant the
patent right as soon as possible.
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Contact: Wang Yin (Tel: +86-10-62681616 ext. 7071)
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CLAIMS

&1. A method of forming a fin-shaped structure, comprising:

providing a substrate having a first fin-shaped structure located in a first area and a second fin-
shaped structure located in a second area;

filling an isolation structure beside the first fin-shaped structure of the first area and beside the
second fin-shaped structure of the second area respectively;

forming a patterned mask covering the first area but exposing the second area;

removing a top part of the isolation structure of the second area, thereby exposing a first top part of
the second fin-shaped structure;

performing a treatment process to modify an external surface of the first top part of the second fin-
shaped structure, thereby forming a modified part covering the first top part of the second fin-shaped
structure;

removing the patterned mask; and

performing a removing process to remove a part of the isolation structure and the modified part by a

high removing selectivity to the first fin-shaped structure and the second fin-shaped structure, and the
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modified part and the isolation structure, thereby exposing a top part of the first fin-shaped structure and a
second top part of the second fin-shaped structure.

92. The method of forming a fin-shaped structure according to claim 81, wherein the isolation
structure comprises oxide and the modified part comprises oxide.

103. The method of forming a fin-shaped structure according to claim 81, wherein the treatment
process comprises an oxidation process.

++4. The method of forming a fin-shaped structure according to claim 483, wherein the treatment
process comprises an oxygen gas-containing process or an in-situ steam generated (ISSG) process.

125. The method of forming a fin-shaped structure according to claim &1, wherein the removing
process comprises an ammonia and nitrogen trifluoride containing etching process.

6. A fin-shaped structure manufactured by the method according to claim 1, comprising:

a substrate having a plurality of first fin-shaped structures located in a first area and a plurality of

second fin-shaped structures located in a second area, wherein the second fin-shaped structure comprises

a ladder-shaped cross-sectional profile part,

wherein the distance between top parts of adjacent first fin-shaped structures is less than the distance

between top parts of adjacent second fin-shaped structures, and the distance between bottom parts of

adjacent first fin-shaped structures is equal to the distance between bottom parts of adjacent second fin-

shaped structures.

7. The fin-shaped structure according to claim 6, wherein the width of a top part of the first fin-

shaped structure is larger than the width of a top part of the second fin-shaped structure.

8. The fin-shaped structure according to claim 6. further comprising:

an isolation structure disposed beside the first fin-shaped structure of the first area and beside the

second fin-shaped structure of the second area respectively, and the ladder-shaped cross-sectional profile

part is higher than a top surface of the isolation structure.

9. The fin-shaped structure according to claim 6, wherein a top surface of the isolation structure of

the first area is higher than a top surface of the isolation structure of the second area.

10. The fin-shaped structure according to claim 6. wherein a height of the first fin-shaped structure

protruding from the isolation structure is lower than a height of the second fin-shaped structure protruding

from the isolation structure.

11. The fin-shaped structure according to claim 6, wherein a height of the first fin-shaped structure

protruding from the substrate is higher than a height of the second fin-shaped structure protruding from

the substrate.
12. The fin-shaped structure according to claim 6, wherein the first area comprises a high voltage

threshold (HVT) area and the second area comprises a low voltage threshold (LUT) area.
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CLAIMS

1. A method of forming a fin-shaped structure, comprising:

providing a substrate having a first fin-shaped structure located in a first area and a second fin-
shaped structure located in a second area;

filling an isolation structure beside the first fin-shaped structure of the first area and beside the
second fin-shaped structure of the second area respectively;

forming a patterned mask covering the first area but exposing the second area;

removing a top part of the isolation structure of the second area, thereby exposing a first top part of
the second fin-shaped structure;

performing a treatment process to modify an external surface of the first top part of the second fin-
shaped structure, thereby forming a modified part covering the first top part of the second fin-shaped
structure;

removing the patterned mask; and

performing a removing process to remove a part of the isolation structure and the modified part by a
high removing selectivity to the first fin-shaped structure and the second fin-shaped structure, and the
modified part and the isolation structure, thereby exposing a top part of the first fin-shaped structure and a
second top part of the second fin-shaped structure.

2. The method of forming a fin-shaped structure according to claim 1, wherein the isolation structure
comprises oxide and the modified part comprises oxide.

3. The method of forming a fin-shaped structure according to claim 1, wherein the treatment process
comprises an oxidation process.

4. The method of forming a fin-shaped structure according to claim 3, wherein the treatment process
comprises an oxygen gas-containing process or an in-situ steam generated (ISSG) process.

5. The method of forming a fin-shaped structure according to claim 1, wherein the removing process
comprises an ammonia and nitrogen trifluoride containing etching process.

6. A fin-shaped structure manufactured by the method according to claim 1, comprising:

a substrate having a plurality of first fin-shaped structures located in a first area and a plurality of
second fin-shaped structures located in a second area, wherein the second fin-shaped structure comprises
a ladder-shaped cross-sectional profile part,

wherein the distance between top parts of adjacent first fin-shaped structures is less than the distance
between top parts of adjacent second fin-shaped structures, and the distance between bottom parts of
adjacent first fin-shaped structures is equal to the distance between bottom parts of adjacent second fin-
shaped structures.

7. The fin-shaped structure according to claim 6, wherein the width of a top part of the first fin-
shaped structure is larger than the width of a top part of the second fin-shaped structure.

8. The fin-shaped structure according to claim 6, further comprising:

an isolation structure disposed beside the first fin-shaped structure of the first area and beside the
second fin-shaped structure of the second area respectively, and the ladder-shaped cross-sectional profile

part is higher than a top surface of the isolation structure.
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9. The fin-shaped structure according to claim 6, wherein a top surface of the isolation structure of
the first area is higher than a top surface of the isolation structure of the second area.

10. The fin-shaped structure according to claim 6, wherein a height of the first fin-shaped structure
protruding from the isolation structure is lower than a height of the second fin-shaped structure protruding
from the isolation structure.

11. The fin-shaped structure according to claim 6, wherein a height of the first fin-shaped structure
protruding from the substrate is higher than a height of the second fin-shaped structure protruding from
the substrate.

12. The fin-shaped structure according to claim 6, wherein the first area comprises a high voltage

threshold (HVT) area and the second area comprises a low voltage threshold (LUT) area.
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LIU SHEN & ASSOCIATES
Chen Xiaowen (62681616) January 9, 2020

Application No.: 201410454915.X Issued Document Serial No.: 2020010601804770

Applicant/Patentee: UNITED MICROELECTRONICS CORP

Title of the invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

REJECTION DECISION

1. In accordance with Article 38 of the Chinese Patent Law and Rule 53 of the Implementing Regulations of
Patent Law of People’s Republic of China, the application is rejected on the basis of:
The application does not comply with the stipulation of Paragraph 3 of Article 22 of the Chinese
Patent Law.
Please refer to the Rejection Decision for detailed rejection reasons.
2. The rejection decision is made with respect to the following documents:
Paragraphs 1-70 of the specification, drawings of the specification, abstract of the specification,
abstract drawing submitted on the filing date.

Claims 1-12 submitted on November 27, 2019.

3. According to the stipulations of Article 41 and Rule 60 of the Implementing Regulations of the Patent Law,
the applicant shall make a reexamination request to the Patent Reexamination Board within 3 months from
receipt of this notification, if the applicant is not satisfied with the rejection decision. According to Rule 96 of the
Implementation Rule of the Patent Law, the reexamination fee shall be paid at the expiry of the time limit. Where
the fee has not been paid or fully paid at the expiry of the time limit, the request for reexamination shall be

deemed to have not been filed.

Examiner: Ding Ning Examination Dept.: Electricity Invention Examination
Tel: 010-62411182 Department
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REJECTION DECISION

Application Number: 201410454915X
This decision relates to an invention patent application entitled “FIN-SHAPED STRUCTURE AND
MANUFACTURING METHOD THEREOF” with the application number 201410454915X. The applicant is United

Microelectronics Corporation, and the filing date is September 09, 2014.

I. Cause of Action

The claims of the original application documents of this application include three independent claims
which are claims 1, 9, and 14, as well as 17 dependent claims which are claims 2-8, 10-13, and 15-20.

At the applicant’s request for substantive examination on August 08, 2017, the examiner carried out a
substantive examination on this application, and issued the First Office Action on May 15, 2019, pointing out
that claims 1, 3, and 6 lack novelty in the sense of Article 22.2 of the Patent Law; claims 4, 5, 7, and 8 do not
involve an inventive step in the sense of Article 22.3 of the Patent Law; and claims 9 and 14 do not comply
with Article 31.1 of the Patent Law. The following reference documents were cited in the Office Action:

Reference document 1: CN103050533A, published on April 17, 2013;

Reference document 2: CN104022116A, published on September 03, 2014;

Reference document 3: CN101675513A, published on March 17, 2010; and

Reference document 4: US2014191323A1, published on July 10, 2014.

The applicant submitted a statement of opinions and the amended claims on September 06, 2019 with
regard to the First Office Action, which is summarized as follows: the applicant deleted claims 7 and 14-20,
and added the additional technical feature of claim 7 to claim 1. The applicant stated the reasons why the
amended claims are novel and involve an inventive step.

The examiner continued the examination, and issued the Second Office Action on October 30, 2019,
pointing out that claims 1-7 do not involve an inventive step in the sense of Article 22.3 of the Patent Law.

The applicant submitted a statement of opinions and the amended claims on November 27, 2019 with
regard to the Office Action above. The applicant moved claims 1-7 after claims 8-12, and amended the subject
matter of the original claim 1 to “A fin-shaped structure manufactured by the method according to claim 1”.
The applicant deemed that since the examiner did not point out that the method claim has inventive defects,
the amended product claim 1 shall involve an inventive step in the sense of Article 22.3 of the Patent Law.

The examiner thinks that the facts of the case are clear, and thus makes this rejection decision with
regard to: paragraphs 1-70 of the specification, the drawings of the specification, the abstract of the
specification, and the abstract drawing submitted on the filing date; and

claims 6-12 submitted on November 27, 2019.

Il. Cause for Rejection

1. Claim 6 does not involve an inventive step in the sense of Article 22.3 of the Patent Law.

Claim 6 sets forth a fin-shaped structure, and refers to the preceding claim 1 which relates to a method
of forming a fin-shaped structure. In determining the scope of protection of claim 6, the actual defining effect
of the features of claim 1 on the subject matter set forth in claim 6, in addition to the influence of the

technical features of claim 6, is also reflected in the fact that: a ladder-shaped cross-sectional profile of a
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second fin-shaped structure of the fin-shaped structure in claim 6 should be a ladder that is narrow at the top

and wide at the bottom (rather than wide at the top and narrow at the bottom); and a top surface of the
isolation structure of the first area is higher than a top surface of the isolation structure of the second area.

On this basis, reference document 1 (CN103050533A) discloses a fin structure. In paragraphs 4-61 of the
description, and figures 3A-10 (especially, figures 3B, 4B, 5B, and 6B), it is disclosed: comprising: a
semiconductor substrate (equivalent to a substrate) having a plurality of regular fins (equivalent to first fin-
shaped structures) located in a first area, and a plurality of shaped fins (equivalent to second fin-shaped
structures) located in a second area, wherein the shaped fin comprises a ladder-shaped cross-sectional profile
part (and the ladder is narrow at the top and wide at the bottom).

The distinguishing technical features of claim 1 over reference document 1 are that: (1) the distance
between top parts of adjacent first fin-shaped structures is less than the distance between top parts of
adjacent second fin-shaped structures, and the distance between bottom parts of adjacent first fin-shaped
structures is equal to the distance between bottom parts of adjacent second fin-shaped structures; and (2) a
top surface of the isolation structure of the first area is higher than a top surface of the isolation structure of
the second area. Based on the distinguishing technical features, the technical problems solved in practice by
claim 6 are how to: (1) configure the shape of the fin according to the required electrical effect, and (2)
effectively adjust the electrical properties of the required area.

Based on distinguishing technical feature (1), in paragraphs 4-61 of the description, and figures 3A and 7-
10 of reference document 1, another embodiment is disclosed in which the shaped fins can be configured
such that the distance between the bottom parts thereof is different from the distance between the top parts
thereof, and this can also solve the technical problem of how to configure the shape of the fin according to
the required electrical effect. Moreover, on the basis that reference document 1 discloses a plurality of fins, in
order to simplify the production process, equidistantly arranging the fin-shaped structures is a common
technical means adopted by those skilled in the art.

Based on distinguishing technical feature (2), reference document 2 (CN104022116A) discloses a fin
structure, and in paragraphs 37-89 of the description, and figure 11 of reference document 2, it is disclosed
that: a top surface of the interlayer dielectric layer 305d of the second area Il (equivalent to the isolation
structure of the first area) is higher than a top surface of the interlayer dielectric layer 305C of the first area |
(equivalent to the isolation structure of the second area). In addition, reference document 2 can also adjust
the electrical properties of the part of area of the transistor as required.

Thus, those skilled in the art could have formed the technical solution of claim 6 by combining one
embodiment of reference document 1 with another embodiment of reference document 1, reference
document 2, and common technical means. Hence, it would have been obvious to those skilled in the art to
arrive at the technical solution of claim 6 by combining one embodiment of reference document 1 with
another embodiment of reference document 1, reference document 2, and common technical means.
Therefore, the technical solution set forth in claim 6 does not involve an inventive step in the sense of Article
22.3 of the Patent Law.

2. Claim 7 does not involve an inventive step in the sense of Article 22.3 of the Patent Law.

The additional technical feature of claim 7 is disclosed by reference document 1. In paragraphs 49-55 of
the description, and figures 5B and 6B of reference document 1, it is disclosed that the width of a top part of

the regular fin is larger than the width of a top part of the shaped fin. Therefore, given that the claim to which
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claim 7 refers does not involve an inventive step, the technical solution set forth in claim 7 also does not

involve an inventive step in the sense of Article 22.3 of the Patent Law.

3. Claim 8 does not involve an inventive step in the sense of Article 22.3 of the Patent Law.

The additional technical feature of claim 8 is disclosed by reference document 1. In paragraphs 41-55 of
the description, and figures 3B, 5B, and 6B of reference document 1, it is disclosed that: an STI layer 303
(equivalent to an isolation structure) disposed beside the regular fin of the first area and beside the shaped
fin of the second area respectively, and the ladder-shaped cross-sectional profile part is higher than a top
surface of the STI. Therefore, given that the claim to which claim 8 refers does not involve an inventive step,
the technical solution set forth in claim 8 also does not involve an inventive step in the sense of Article 22.3 of
the Patent Law.

4. Claim 9 does not involve an inventive step in the sense of Article 22.3 of the Patent Law.

The additional technical feature of claim 9 is not disclosed by reference document 1, and constitutes a
distinguishing technical feature over reference document 1. Based on the distinguishing technical feature, the
technical problem to be solved in practice by claim 9 is how to effectively adjust the electrical properties of
the required area.

Reference document 2 (CN104022116A) discloses a fin structure, and in paragraphs 37-89 of the
description, and figure 11 of reference document 2, it is disclosed that: a top surface of the interlayer
dielectric layer 305d of the second area Il (equivalent to the isolation structure of the first area) is higher than
a top surface of the interlayer dielectric layer 305c of the first area | (equivalent to the isolation structure of
the second area). Moreover, reference document 2 can also adjust the electrical properties of the part of area
of the transistor as required. That is, reference document 2 provides the inspiration for applying the above
additional technical feature to reference document 1 to further solve the technical problem thereof. Given
the inspiration, those skilled in the art would have been motivated to arrive at the technical solution further
defined by claim 9 by combining reference document 1 with reference document 2, which would have been
obvious to those skilled in the art. Therefore, given that the claim to which claim 9 refers does not involve an
inventive step, dependent claim 9 does not involve an inventive step in the sense of Article 22.3 of the Patent
Law.

5. Claim 10 does not involve an inventive step in the sense of Article 22.3 of the Patent Law.

The additional technical feature of claim 10 is not disclosed by reference document 1, and constitutes a
distinguishing technical feature over reference document 1. Based on the distinguishing technical feature, the
technical problem to be solved in practice by claim 10 is how to effectively adjust the driving current. In
paragraphs 48-74 of the description, and figure 11 of reference document 2, it is disclosed that: a height h, of
a first fin 301a (equivalent to the first fin-shaped structure) protruding from the interlayer dielectric layer
305d is lower than a height h; of a second fin 301b (equivalent to the second fin-shaped structure) protruding
from the interlayer dielectric layer 305c (see paragraph 74 of the description). Moreover, reference document
2 can also adjust the driving current by means of the fin height. That is, reference document 2 provides the
inspiration for applying the above additional technical feature to reference document 1 to further solve the
technical problem thereof. Given the inspiration, those skilled in the art would have been motivated to arrive
at the technical solution further defined by claim 10 by combining reference document 1 with reference

document 2, which would have been obvious to those skilled in the art. Therefore, given that the claim to

210407 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2019. 4 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.

0036



- CHINA NATIONAL INTELLECTUAL PROPERTY
T ADMINISTRATION

which claim 10 refers does not involve an inventive step, dependent claim 10 does not involve an inventive

step in the sense of Article 22.3 of the Patent Law.

6. Claim 11 does not involve an inventive step in the sense of Article 22.3 of the Patent Law.

The additional technical feature of claim 11 is disclosed by reference document 1. In paragraphs 41-55 of
the description, and figures 3B, 5B, and 6B of reference document 1, it is disclosed that a height of the regular
fin protruding from the substrate is higher than a height of the shaped fin protruding from the substrate.
(Although reference document 1 does not directly disclose the heights of the fins and the substrate, reference
document 1 discloses the heights of the fins relative to the bottom layer of the STl layer, so those skilled in
the art could have clearly and unambiguously determined the heights of the fins relative to the substrate.)
Therefore, given that the claim to which claim 11 refers does not involve an inventive step, the technical
solution set forth in claim 11 also does not involve an inventive step in the sense of Article 22.3 of the Patent
Law.

7. Claim 12 does not involve an inventive step in the sense of Article 22.3 of the Patent Law.

The additional technical feature of claim 10 is not disclosed by reference document 1, and constitutes
another distinguishing technical feature over reference document 1. Based on the distinguishing technical
feature, the technical problem to be solved in practice by claim 12 is how to allow different parts of a device
to cope with different voltage conditions. Reference document 3 (CN101675513A) discloses a fin-shaped
structure, and in line 19 of page 4 to line 21 of page 7 of the description, and figure 1, it is disclosed that: an
NFET area (equivalent to the first area) comprises a high voltage threshold area (equivalent to a high voltage
threshold area) and a PFET area (equivalent to the second area) comprises a low voltage threshold area
(equivalent to a low voltage threshold area). That is, reference document 3 provides the inspiration for
applying the method of allowing different device areas to comprise different threshold voltages to reference
document 1 to further solve the technical problem thereof. Given the inspiration, those skilled in the art
would have been motivated to arrive at the technical solution further defined by claim 12 by combining
reference document 1 with reference document 3, which would have been obvious to those skilled in the art.
Therefore, given that the claim to which claim 12 refers does not involve an inventive step, dependent claim

12 does not involve an inventive step in the sense of Article 22.3 of the Patent Law.

[1l. Decision

In summary, this invention patent application does not comply with Article 22.3 of the Patent Law, falling
under the circumstance in Rule 53.2 of the Implementing Regulations of the Patent Law, and is thus rejected
according to Article 38 of the Patent Law.

According to Article 41.1 of the Patent Law, where the applicant is not satisfied with this rejection
decision, the applicant may, within three months from the date of receipt of this rejection decision, request

the Reexamination and Invalidation Examination Ministry of the Patent Office to make a reexamination.

Examiner: Ding Ning
Examiner Code: 319794
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CLAIMS

1. A method of forming a fin-shaped structure, comprising:

providing a substrate having a first fin-shaped structure located in a first area and a second fin-
shaped structure located in a second area;

filling an isolation structure beside the first fin-shaped structure of the first area and beside the
second fin-shaped structure of the second area respectively;

forming a patterned mask covering the first area but exposing the second area;

removing a top part of the isolation structure of the second area, thereby exposing a first top part of
the second fin-shaped structure;

performing a treatment process to modify an external surface of the first top part of the second fin-
shaped structure, thereby forming a modified part covering the first top part of the second fin-shaped
structure;

removing the patterned mask; and

performing a removing process to remove a part of the isolation structure and the modified part by a
high removing selectivity to the first fin-shaped structure and the second fin-shaped structure, and the
modified part and the isolation structure, thereby exposing a top part of the first fin-shaped structure and a
second top part of the second fin-shaped structure.

2. The method of forming a fin-shaped structure according to claim 1, wherein the isolation structure
comprises oxide, and the modified part comprises oxide.

3. The method of forming a fin-shaped structure according to claim 1, wherein the treatment process
comprises an oxidation process.

4. The method of forming a fin-shaped structure according to claim 3, wherein the treatment process
comprises an oxygen gas-containing process or an in-situ steam generated (ISSG) process.

5. The method of forming a fin-shaped structure according to claim 1, wherein the removing process

comprises an ammonia and nitrogen trifluoride containing etching process.
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CLAIMS

1. A method of forming a fin-shaped structure, comprising:

providing a substrate having a first fin-shaped structure located in a first area and a second fin-
shaped structure located in a second area;

filling an isolation structure beside the first fin-shaped structure of the first area and beside the
second fin-shaped structure of the second area respectively;

forming a patterned mask covering the first area but exposing the second area;

removing a top part of the isolation structure of the second area, thereby exposing a first top part of
the second fin-shaped structure;

performing a treatment process to modify an external surface of the first top part of the second fin-
shaped structure, thereby forming a modified part covering the first top part of the second fin-shaped
structure;

removing the patterned mask; and

performing a removing process to remove a part of the isolation structure and the modified part by a
high removing selectivity to the first fin-shaped structure and the second fin-shaped structure, and the
modified part and the isolation structure, thereby exposing a top part of the first fin-shaped structure and a
second top part of the second fin-shaped structure.

2. The method of forming a fin-shaped structure according to claim 1, wherein the isolation structure
comprises oxide, and the modified part comprises oxide.

3. The method of forming a fin-shaped structure according to claim 1, wherein the treatment process
comprises an oxidation process.

4. The method of forming a fin-shaped structure according to claim 3, wherein the treatment process
comprises an oxygen gas-containing process or an in-situ steam generated (ISSG) process.

5. The method of forming a fin-shaped structure according to claim 1, wherein the removing process

comprises an ammonia and nitrogen trifluoride containing etching process.
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@Reasons for re-examination request:
To the Re-examination Panel:
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I. Grounds for rejection

The examiner primarily argued in the grounds for rejection that, based on OA2, claims 6—12 of this case
lack an inventive step in view of Reference document 1 (CN103050533A), Reference document 2
(CN104022116A), Reference document 3 (CN101675513A), and Reference document 4 (US2014191323A1), and
the application was rejected on these grounds.

Il. The applicant’s specific amendments and responses to the above grounds for rejection are as follows:

Regarding the examiner’s opinion that claims 6—12 lack an inventive step, the applicant has deleted claims
6—12 to overcome the above-mentioned defect.

lll. Therefore, the applicant respectfully requests the re-examination panel to review the newly submitted
claims of the present invention based on the above reasons, and to overturn the original decision.

Our Case No.: PXJ04315; Contact person: Wang Ying; Tel: 62681616 ext. 7071
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LIU SHEN & ASSOCIATES
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CLAIMS

1. A method of forming a fin-shaped structure, comprising:

providing a substrate having a first fin-shaped structure located in a first area and a second fin-
shaped structure located in a second area;

filling an isolation structure beside the first fin-shaped structure of the first area and beside the
second fin-shaped structure of the second area respectively;

forming a patterned mask covering the first area but exposing the second area;

removing a top part of the isolation structure of the second area, thereby exposing a first top part of
the second fin-shaped structure;

performing a treatment process to modify an external surface of the first top part of the second fin-
shaped structure, thereby forming a modified part covering the first top part of the second fin-shaped
structure;

removing the patterned mask; and

performing a removing process to remove a part of the isolation structure and the modified part by a
high removing selectivity to the first fin-shaped structure and the second fin-shaped structure, and the
modified part and the isolation structure, thereby exposing a top part of the first fin-shaped structure and a
second top part of the second fin-shaped structure.

2. The method of forming a fin-shaped structure according to claim 1, wherein the isolation structure
comprises oxide and the modified part comprises oxide.

3. The method of forming a fin-shaped structure according to claim 1, wherein the treatment process
comprises an oxidation process.

4. The method of forming a fin-shaped structure according to claim 3, wherein the treatment process
comprises an oxygen gas-containing process or an in-situ steam generated (ISSG) process.

5. The method of forming a fin-shaped structure according to claim 1, wherein the removing process

comprises an ammonia and nitrogen trifluoride containing etching process.
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CLAIMS

1. A method of forming a fin-shaped structure, comprising:

providing a substrate having a first fin-shaped structure located in a first area and a second fin-
shaped structure located in a second area;

filling an isolation structure beside the first fin-shaped structure of the first area and beside the
second fin-shaped structure of the second area respectively;

forming a patterned mask covering the first area but exposing the second area;

removing a top part of the isolation structure of the second area, thereby exposing a first top part of
the second fin-shaped structure;

performing a treatment process to modify an external surface of the first top part of the second fin-
shaped structure, thereby forming a modified part covering the first top part of the second fin-shaped
structure;

removing the patterned mask; and

performing a removing process to remove a part of the isolation structure and the modified part by a
high removing selectivity to the first fin-shaped structure and the second fin-shaped structure, and the
modified part and the isolation structure, thereby exposing a top part of the first fin-shaped structure and a
second top part of the second fin-shaped structure.

2. The method of forming a fin-shaped structure according to claim 1, wherein the isolation structure
comprises oxide and the modified part comprises oxide.

3. The method of forming a fin-shaped structure according to claim 1, wherein the treatment process
comprises an oxidation process.

4. The method of forming a fin-shaped structure according to claim 3, wherein the treatment process
comprises an oxygen gas-containing process or an in-situ steam generated (ISSG) process.

5. The method of forming a fin-shaped structure according to claim 1, wherein the removing process

comprises an ammonia and nitrogen trifluoride containing etching process.
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Hanhai Plaza (1+1 Plaza), 10th Floor, No. 10 Caihefang Road, Haidian
District, Beijing
LIU SHEN & ASSOCIATES
Chen Xiaowen (62681616) March 3, 2020

Application or Patent No.: 201410454915.X Issuance No.: 2020022100014120

Case No.: 1F323094

Title of the invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Petitioner: UNITED MICROELECTRONICS CORP

ACCEPTANCE NOTICE OF REEXAMINATION

To the Reexamination Petitioner,

On February 26, 2020, the request for reexamination submitted by the petitioner in respect of the
aforementioned patent application has, after a formal examination, been found to comply with the relevant
provisions of the Patent Law of the People's Republic of China, Implementing Regulations of the Patent Law, and
the Guidelines for Patent Examination, and is therefore approved for acceptance.

If the petitioner withdraws their request for reexamination, such withdrawal shall be handled in accordance

with the provisions of Article 64 of the Implementing Regulations of the Patent Law of the People's Republic of
China.

Note: please clearly indicate the case number and the patent application number during statement of opinions.

Examiner: Zhang Xuefei Patent Reexamination and Invalidation Review

Department

200905 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2019. 4 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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Chen Xiaowen (62681616) March 16, 2020
Application or Patent No.: 201410454915.X Issuance No.: 2020031101883450

Case No.: 1F323094

Title of the invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Petitioner: UNITED MICROELECTRONICS CORP

Decision of Reexamination
(No. 205471)

XAccording to the interlocutory examination opinions, the rejection decision made by China National Intellectual
Property Administration on January 9, 2020 is withdrawn, and the original examination department is to continue
the examination and approval procedure.
CIThe rejection decision made by China National Intellectual Property Administration on is maintained.
[IThe rejection decision made by China National Intellectual Property Administration on is withdrawn
after examination.

If the requester is not satisfied with the decision, he may institute legal proceedings before Beijing
Intellectual Property Court according to Article 41.2 within three months from the date of receipt of the

reex-amination decision.

C1Annex: pages of the text of the decision (counted from page 2).
Chief of the Collegiate Panel: Feng Tao Examination Department for Reexamination and
Main examiner: Guo Lina Invalidation of Patent Office

Assistant examiner: Zhang Liquan

200905 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2019. 4 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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Hanhai Plaza (1+1 Plaza), 10th Floor, No. 10 Caihefang Road, Haidian
District, Beijing
LIU SHEN & ASSOCIATES .
Chen Xiaowen (62681616) April 09, 2020
Application or Patent No.: 201410454915.X Issuance No.: 202031800101980

Case No.: 1F323094

Title of the invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Petitioner: UNITED MICROELECTRONICS CORP

Notification of Granting Invention Patent Right

1. According to the stipulations of Article 39 of the Patent Law and Rule 54 of Implementing Regulations of the
Patent Law, above mentioned invention patent application has been subjected to substantive examination and no
rejection reason is found, thereby an announcement is made for granting a patent right.

The applicant shall fulfill the registration formalities according to the content of the Notification of Fulfilling
Registration Formalities.

After the applicant has fulfilled the formalities within the specified time limit, China National Intellectual
Property Administration will make a decision of granting a patent right, grant a patent certificate, make a
registration and announcement.

Where the registration formalities have not been fulfilled at the expiry of the time limit, the applicant shall be
deemed to have been withdrawn the granted patent right.

2. Above mentioned invention patent application is granted a patent right based on the following application
documents:

Coriginal application documents; [Jthe documents submitted on the divisional application submission date.
Xlthe following application documents:

Abstract of the specification, paragraphs 1-70 of the specification, abstract drawing, drawings of the

specification submitted on filing date;

Claims 1-5 submitted on February 26, 2020.

3. The title of above mentioned invention that has been granted a patent right:
Xlis not changed.
Llis changed from
4. [The “Declaration of Withdrawing Patent Rights” submitted by the applicant with respect to Patent No.

on Month Day , Year , after examination:

Llis entered into the formality of withdrawing patent rights.

210413 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,
Haidian, Beijing, 100088

2018.10 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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Llis not yet entered into the formality of withdrawing patent rights. The reason is: the patent declared to be

withdrawn by the applicant is not the same invention-creation as the present application for an invention

patent.
5. [The examiner makes the following amendments to the application document ex officio:

6. The application document that is received after the issuance of the Notification, and amended by the

applicant on it’s own initiative will not be placed inconsideration.

Examiner: Ding Ning Examination Department: Electricity Invention

Tel: 010-62411182 Examination Department

210413 For paper applications, replies should be sent to: The Filing Office, Patent Office, China National Intellectual Property Administration, 6 Xitucheng Road, Jimen Bridge,

Haidian, Beijing, 100088
2018.10 For electronic applications, related documents should be submitted by means of the electronic patent application system in the form of electronic documents. Unless
otherwise specified, documents submitted in paper or other forms will be deemed as not having been submitted.
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2) it has translated from the Original Document to the Translated Document (identified below and
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