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Filing Date
INFORMATION DISCLOSURE First Named Inventor Wen-Jiun Shen
STATEMENT BY APPLICANT AU
.. nit N/A
( Not for submission under 37 CFR 1.99)
Examiner Name N/A

Attorney Docket Number NAUP2310USA

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[[] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Scott Margo/ Date (YYYY-MM-DD) 2014-10-08

Name/Print Scott Margo Registration Number 56277
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or

{0 United States application number filed on , or

{0 PCT international application number filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

| hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

| hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto sethand and sealthis ~ JUJL 1 7 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page lof 16 F#NPO-PO002E-US1201
CUST#UMCD-2014-0238 DSCO0-103U006053
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LEGAL NAME OF INVENTOR(ASSIGNOR)

Inventor: Wen~Jiun Shen Date: JUL 17 th
, “1-
Signature: Newn - dnamn 4h gin
NPO#NAU-P2310-USA:0 Page 2of 16 F#NPO-POOOZE-US1201
CUSTHUMCD-2014-0238 DSCO-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or

0 United States application number filed on , OF

0 PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the payment by UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

| hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

| further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto sethand andseal this  JUUL 1 7 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entitv. must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 3of 16 F#NPO-P0002E-US1201
CUST#UMCD-2014-0238 DSCO-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR{ASSIGNORY}
Inventor: Ssu- Fu Date: L 17 20W

Signature: S~ TP

NPOENAU-P23 10-USA:0 Page 4of 16 FHNPO-POGOZE-US1201
CUST#UMCD-2014-0238 DSC0-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or
01 United States application number filed on , or

0O PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this JUL 17 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page Sof 16 F#NPO-PO002E-US1201
CUST#UMCD-2014-0238 DSCO0-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR(ASSIGNOR)
inventor:  Yen-Liang Wu Date: JUL 17 2014

Signature: \(Qq/\ - é‘\ﬁ\@ W

NPO#NAU-P2310-USA:0 Page 6of 16 FENPO-POSO2E-US1201
CUSTHUMCD-2014-0238 DSCO-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or
0 United States application number filed on , or

0 PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

| hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the payment by UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this JUL 1.7 72014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 7of 16 F#NPO-P0002E-US1201
CUST#UMCD-2014-0238 DSC0-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR(ASSIGNOR)

Inventor;  Chia~Jong Liu Date: JuL 17 2014
Signature: ol *
NPO#NAU-PZ310-USA:0 Page 8of 16 FENPO-PO002E-US1201

CUSTHUMCD-2014-0238 DSCO-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or
0 United States application number filed on , or

O PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE’below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

| hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

| hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this JUL 17 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 9of 16 F#NPO-PO002E-US1201
CUST#UMCD-2014-0238 DSC0-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR(ASSIGNOR)
inventor:  Yu-Hsiang Hung Date: JUL 17 20

Signature: Yu - H Sitng f/fu ne
vJ J

NPO#NAU-P2310-USA:0 Page 10of 16 F#NPO-POOD2E-US1201
CUST#UMCD-2014-0238 DSCO-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or

O United States application number filed on , or

0O PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

| hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
‘invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

| hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto sethand andseal this  JUJL 1 O 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity. must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 1lof 16 F#NPO-PO002E-US1201
CUST#UMCD-2014-0238 DSCO-103U006053

0014




Docket No NAUP2310USA

LEGAL NAME OF INVENTOR(ASSIGNCR)

Inventor:  Chung-Fu Chang Dol S ol 0 1©

Signature: &%Q// /;«/{ &\ Xl

' NPO#NAU-P2310-USA:0 Page I12of 16 F#NPO-PO002E-US1201
CUSTHUMCD-2014-0238 PSCO-1031/006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

E The attached application, or
O United States application number filed on , or

0 PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that I am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

I hereby covenant that nc assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

| further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this JuL 17 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 13of 16 F#NPO-P0002E-US1201
CUST#UMCD-2014-0238 DSCO0-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR{ASSIGNCR)
Inventor:  Man-ling Lu Date: JUL 17 20t

Signature: qu\ - L!M Ll,k
‘ q

NPO#NAU-P2310-USA:0 Page 14of 16 F#NPO-POOO2E-US1201
CUSTHUMCD-2014-0238 DSCO-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or
[ United States application number filed on , or

0O PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED M ICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

[ hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patentto be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this 1.7 201s (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 150f 16 F#NPO-P0002E-US1201
CUST#UMCD-2014-0238 DSC0-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR{ASSIGNOR)
inventor: ¥Yi-Wei Chen Date: jUL 17 2014

Signature: \(: - \Al 7} e w

NPO#NAU-P2310-USA:0 Page 16of I6 FANPO-POGOZE-US1201
CUSTAUMCD-2014-0238 DSCO-103U006053
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NAUL0

PTO/AIA/BO (07-12)

Approved for use through 11/30/2014, OMB 0651-0035

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

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

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney givén in the application identified in the attached statement
under 37 CFR 3.73(c).

| hereby appoint:
Practitioners associated with Customer Number:
OR

D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

27765

Name Registration Name Registration
Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (ﬁgPTO) in connection with
any and all patent applications a ssigned only to the undersigned according to the USPTQ assignment records or assignments docu ments
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

The address associated with Customer Number: 27765
OR

Firm or
Individual Name

Address

City

Country

Telephone Ermail

Assignee Name and Address:

UNITED MICROELECTRONICS CORP.
No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City, Taiwan, R.O.C.

A copy of this form, together with a statement under 37 CFR 3.73(c) {Form PTQ/SB/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney Is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee

Signature |1 /% 7T %4&7 Date SEP 26 2012

Name Chia-Tsung Hung Telephone +886-3-5782258

Title CHAIRMAN

= — .

This coliection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This colfection is estimated to lake 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

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

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

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

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

STATEMENT UNDER 37 CFR 3.73(c)
UNITED MICROELECTRONICS CORP.

Applicant/Patent Owner:

Application No./Patent No.: Filed/Issue Date:

Titled: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

UNITED MICROELECTRONICS CORP. , a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

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

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

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

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

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

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

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

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

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

2. From: To:

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

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

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

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

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

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

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

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

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

4. From: To:

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

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

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

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

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

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

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

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

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

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

/Scott Margo/ 10/08/2014

Signature Date
Scott Margo 56277
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or

{1 United States application number filed on , or

{0 PCT international application number filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

| hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto sethand and sealthis ~ JULL 1 7 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page lof 16 F#NPO-P0002E-US1201
CUST#UMCD-2014-0238 DSC0-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR(ASSIGNOR)

Inventor: Wen-~Jiun Shen Date: JUL 17 ka
, -1
Signature: Wen - Jian 4 L?V‘
NPO#NAU-P2310-USA:0 Page 2of 16 F#NPO-POOO2E-US1201
CUSTHUMCD-2014-0238 DSCO-103U0066053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or

O United States application number filed on , or

0O PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

| further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this ~ JUJL. 1 7 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 3of 16 F#NPO-P0002E-US1201
CUST#UMCD-2014-0238 DSC0-103U006053
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Docket No NAUP23i0USA

LEGAL NAME OF INVENTOR(ASSIGNORY)
inventor: Ssu- Fu Date: JUL 1% 20!4

Signature: e ~1 ’fu

NPOENAU-P2310-USA:0 Page 4of 16 FHNPO-POGOZE-US1201
CUSTHUMCD-2014-0238 DSC0-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or

0 United States application number filed on , or

0 PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

| hereby acknowledge that any willful false statement made in this declaration is punishable
under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS  having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

| hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

| further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this JUL 1 7 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page S5of 16 F#NPO-PO002E-US1201
CUST#UMCD-2014-0238 DSC0-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR(ASSIGNOR)
Inventor:  Yen-Liang Wu Date: JUL 17 2014

Signature: qu,,\ - é‘\.;\@ Wiy

NPO#NAU-P2310-USA:0 Page 6of 16 F4NPO-POOO2E-US1201
CUSTHUMCD-2014-0238 DSCO-103U006053

0028



Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or
O United States application number filed on , or

0O PCT international application number filed on

The above-identified application was made or authorized to be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

| hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this JUL 1.7 201 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 7of 16 F#NPO-P0002E-US1201
CUST#UMCD-2014-0238 DSCO0-103U006053
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LEGAL NAME OF INVENTOR(ASSIGNOR}

Inventor.  Chia~Jong Liu

Docket No NAUP2310USA

Signature; (45 Q= j na Liud
J

NPOANAU-PZ310-USA:0
CUSTHUMCD-2014-0238

Date: JuL 17 2014
Page  8of 16 FENPO-PO00ZE-US1201

0030

DSCO-103U006053



Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or
0 United States application number filed on , or

0O PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

| hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

| further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this JUL 17 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page of 16 F#NPO-PO002E-US1201
CUST#UMCD-2014-0238 DSCO-103U006053
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Docket No NAUP231Q0USA

LEGAL NAME OF INVENTOR(ASSIGNOR)
Inventor:  Yu-Hsiang Hung Date: JuL 17 2014

Signature: Yu - H Sitng f/(amd‘
J J

NPO#NAU-P2310-USA:0 Page 10of 16 F#NPO-POO02E-US1201
CUST#UMCD-2014-0238 DSCO-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or

0O United States application number filed on , or

O PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

| hereby acknowiedge that any willful false statement made in this declaration is punishable
under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEEbelow) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

| hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
‘invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

| hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,
maintain, issue and enforce said application, said invention and said Letters Patent and said
equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this JUL 1 0 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity. must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 1lof 16 F#NPO-POG02E-US1201

CUST#UMCD-2014-0238 DSC0-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR(ASSIGNCR)
Inventor:  Chung-Fu Chan Date:
s d 2. 0 L9

Signature: MM@/ -~ /g//{ &LW
<f <

" NPO#NAU-P2310-USA:0 Page 12of 16 F#NPO-PO002E-US1201
CUSTHUMCD-2014-0238 DSCO-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

@ The attached application, or
0 United States application number filed on , OF

{0 PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that I am the original inventor or an original joint inventor of a claimed invention in the
application.

| hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED MICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.

I hereby sell, assign and transfer to ASSIGNEE and the successors and assignees of the ASSIGNEE
the entire right, title and interest in and to any and all improvements which are disclosed in the
invention as above-identified application and, in and to, all Letters Patent to be obtained for said
invention by the above application or any continuations, continuation-in-part, divisions, renewals,
substitutes, or extensions thereof, and as to Letters Patent any reissue or re-examination thereof.

I hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or
entered into which would conflict with this assignment;

I further covenant that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts
and documents relating to said invention and said Letters Patent and legal equivalents as may be
known and accessible to | and will testify as to the same in any interference, litigation proceeding
related thereto and will promptly execute and deliver to ASSIGNEE or its legal

representatives any and all papers, instruments or affidavits required to apply for, obtain,

maintain, issue and enforce said application, said invention and said Letters Patent and said

equivalents thereof which may be necessary or desirable to carry out the proposes thereof.

IN WINTNESS WHEREOF, | have hereunto set hand and seal this JUuL 17 2014 (Date of signing)

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire
inventive entity, must accompany this form. Use this form for each additional inventor.

NPO#NAU-P2310-USA:0 Page 13of 16 F#NPO-PO002E-US1201
CUST#UMCD-2014-0238 DSC0-103U006053
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Docket No NAUP2310USA

LEGAL NAME OF INVENTOR{ASSIGNOR)
Inventor: Man-ling Lu Date: JUL 1 7 zn“’

Signature: MC\V\ - Lﬂf\g LU,
‘ 4

NPO#NAU-P2310-USA:0 Page 14of 16 F#NPO-POGOZE-US1201
CUSTHUMCD-2014-0238 DSCO-103U006053
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Docket No NAUP2310USA

COMBINE DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT

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

As the below named inventor, | hereby declare that:
This declaration is directed to:

The attached application, or
1 United States application number filed on , or

0O PCT international application number filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

I hereby acknowledge that any willful false statement made in this declaration is punishable

under18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

In consideration of the paymentby UNITED M ICROELECTRONICS having a postal address of
CORP.

No.3, Li-Hsin Road 2, Science-Based Industrial Park, Hsin-Chu City 300, Taiwan, R.O.C.

(referred to as “ASSIGNEE"below) to | of the sum of One Dollar ($ 1.00), the receipt of which is hereby
acknowledged, andfor other good and valuable consideration.
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Abstract of Disclosure

A fin-shaped structure includes a substrate havinga first fin-shaped
structure located in a first area and a second fin-shaped structure
located in a gecond area, wherein the second fin-sgshaped structure
includes a ladder-shaped cross-sectional profile part. The present
invention also provides two methods of forming this fin-shaped
structure. In one case, a substrate having a first £fin-shaped
structure and a second fin-shaped structure is provided. A treatment
process is performed to modify an external surface of the top of the
second fin-shaped structure, thereby forming a modified part. A
removing process is performed to remove the modified part through
a high removing selectivity to the first fin-shaped structure and
the second fin-shaped structure, and the modified part, thereby the
second fin-shaped structure having a ladder-shaped crogs-sectional

profile part is formed.
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Claims
What is claimed is:
1. A fin-shaped structure, comprising:
a substrate having a first fin-shaped structure located in a first
area and a second fin-shaped structure located in a second
area, wherein the second fin-shaped structure comprises a

ladder-shaped cross-sectional profile part.

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 the top part of the second fin-shaped structure.

3. The fin-shaped structure according to claim 1, further comprising:
an isolation structure disposed besgide 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 toclaiml, 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.

~

. The fin-shaped structure according to claim 1, further comprising:

a plurality of first fin-shaped structures and a plurality of
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second fin-shaped structures, and the pitch between each top
part of the first fin-shaped structures is less than the pitch

between each top part of the second fin-shaped structures.

8. The fin-sghaped 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 (LVT) area.

9. 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 firgst 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 the 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.

10. The method of forming a fin-ghaped structure according to claim

9, wherein the isolation structure comprises oxide and the
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modified part comprises oxide.

11. The method of forming a fin-shaped structure according to claim

9, wherein the treatment process comprises an oxidation process.

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

process.

13. The method of forming a fin-shaped structure according to claim
9, wherein the removing process comprises an ammonia and nitrogen

trifluoride containing etching process.

14. A method of forming a fin-sgshaped 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;
forming a first gate across the first fin-shaped structure and
a second gate acrosgs the second fin-shaped structure, wherein
the first gate sequentially comprises a first dielectric layer
and a first sacrificial gate covering the first fin-shaped
structure, and the second gate sequentially comprises a second
dielectric layer and a second sacrificial gate covering the
second fin-shaped structure;
removing the first sacrificial gate and the second sacrificial gate,
thereby exposing the first dielectric layer and the second
dielectric layer;
covering a mask in the first area but expogsing the second area;
performing a removing process to remove an external surface of a
top part of the gecond fin-sgshaped structure; and

removing the mask.

15. The method of forming a fin-shaped structure according to claim

14, further comprising:
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16.

17.

18.

19.

20.

forming a dielectric layer covering the first fin-shaped
structure and the second fin-shaped structure after the mask

is removed.

The method of forming a fin-shaped structure according to claim
14, wherein the external surface of the top part of the second
fin-shaped structure and the whole second dielectric layer are

removed by the removing process.

The method of forming a fin-shaped structure according to claim
14, further comprising:
removing the firgt dielectric layer completely after the mask is

removed.

The method of forming a fin-shaped structure according to claim
14, further comprising:
removing the first dielectric layer and the second dielectric

layer completely before covering the mask.

The method of forming a fin-shaped structure according to claim

14, further comprising:

forming 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 after the gsubstrate
is provided, wherein a top part of the isolation structure of
the second area is also removed while the removing process is

performed.

The method of forming a fin-shaped structure according to claim
14, wherein the removing process has no removing selectivity to

the isolation structure and the second fin-shaped structure.
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Title
FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Background of the Invention

1. Field of the Invention

[0001] The present invention relates generally to a fin-shaped
structure and method thereof, and more specifically to a fin-shaped
structure which has a ladder-shaped cross-sectional profile, and a

method thereof.

2. Degcription of the Prior Art

[0002] With increasing miniaturization of semiconductor devicesg,
various multi-gate MOSFET devices have been developed. The multi-gate
MOSFET is advantageous for the following reasons. Manufacturing
processes of multi-gate MOSFET devices can be integrated into
traditional logic device processes, and thus are more compatible.
In addition, since the three-dimensional structure of the multi-gate
MOSFET increases the overlapping area between the gate and the
substrate, the channel region is controlled more effectively, which
reduces drain-induced barrier lowering (DIBL) effect and short
channel effect. Moreover, the channel region is longer for the gsame
gate length, so the current between the source and the drain is

increased.

[0003] Since transistors in different areas such as logic areas and
input/output areas have different purposes, structures of these
transistors should be tailored to suit their particular purposes.
When forming the structures, electrical demands in each area should

be considered.

Summary of the Invention
[0004] The present invention provides a fin-shaped structure and

method thereof, which selectively forms fin-shaped structures having
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ladder-shaped cross-sectional profile parts in some areas, so that
fin-shaped structures of different heights and critical dimensions
(CD) can be formed, in order to form transistors for each area that

meet each area’s specific electrical demands.

[0005] The present invention provides a fin-shaped structure
including a substrate having a first fin-shaped structure located
in a first area and a second fin-sghaped structure located in a second
area, wherein the second fin-shaped structure includes a

ladder-shaped cross-sectional profile part.

[0006] The present invention provides a method of forming a fin-shaped
structure including the following steps. A substrate having a first
fin-shaped structure located in a first area and a second fin-shaped
structure located in a second area is provided. An isolation structure
is filled beside the first fin-shaped structure of the first area
and beside the second fin-shaped structure of the second area. A
patterned mask is formed to cover the first area and expose the second
area. A top part of the isolation structure of the second area is
removed, to expose a first top part of the second fin-shaped structure.
A treatment process is performed to modify an external surface of
the first top part of the second fin-shaped structure, to form a
modified part covering the first top part of the second fin-shaped
structure. The patterned mask is removed. A removing process is
performed to remove a part of the isolation structure and the modified
part by the high removing selectivity to the first fin-shaped
structure and the second fin-shaped structure, and the modified part
and the isolation structure, to expose a top part of the first
fin-shaped structure and a second top part of the second fin-shaped

structure.

[0007] The present invention provides a method of forming a £in-shaped
structure including the following steps. A substrate having a first
fin-shaped structure located in a first area and a second fin-shaped

structure located in a second area is provided. A first gate across
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the first fin-shaped structure and a second gate across the second
fin-shaped structure are formed, wherein the first gate sequentially
includes a first dielectric layer and a first sacrificial gate
covering the first fin-shaped structure, and the second gate
sequentially includes a second dielectric layer and a second
sacrificial gate covering the second fin-shaped structure. The first
sacrificial gate and the second sacrificial gate are removed, thereby
exposing the first dielectric layer and the second dielectric layer.
A mask covers the first area and exposes the second area. A removing
process is performed to remove an external surface of a top part of

the second fin-shaped structure. The mask is then removed.

[0008] According to the above, the present invention provides a
fin-shaped structure and method thereof, which covers a masgk in a
first area, and then removes an external surface of a top part of
a second fin-shaped structure of a second area, so that the second
fin-shaped structure having a ladder-shaped cross-sectional profile
in the second area is formed. Hence, fin-shaped structures of
different heights and critical dimensions can be formed, and thus
transistors for each area can achieve required electrical
requirements. The methods of removing the external surface of the
top part of the second fin-shaped structure in the second area may
include: a removing process is performed to directly remove the
external surface of the top part of the second fin-shaped structure;
or, a treatment process may be performed tomodify the external surface
of the top part of the second fin-shaped structure, and a removing

process may be performed to remove the modified part.

[0009] These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred

embodiment that is illustrated in the variousgs figures and drawings.

Brief Description of the Drawings

[0010] FIGs.1l-5 gchematically depict a cross-sectional view of a
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method of forming a fin-shaped structure according to a first
embodiment of the present invention.

[0011] FIGs.6-10 schematically depict a cross-sectional view of a
method of forming a fin-shaped structure according to a second

embodiment of the present invention.

Detailed Description

[0012] FIGs.1l-5 schematically depict a crosg-sectional view of a
method of forming a fin-shaped structure according to a first
embodiment of the present invention. As shown in FIG.1l, a substrate
110 is provided. The substrate 110 can be divided into a first area
A and a second area B. In thig embodiment, the first area A ig a high
voltage threshold (HVT) area while the second area B is a low voltage
threshold (LVT) area, but this is not limited thereto. The first area
A may be an input/output high voltage area while the second area B
may be a logic area. For illustrating the present invention clearly,
there are only two areas depicted in this embodiment, but the present
invention can also be applied to three or more areas at the same time,

depending upon practical requirements.

[0013] The substrate 110 has two first fin-shaped structures 112a in
the first area A and two second fin-shaped structures 112b in the
second area B. In this embodiment, two first fin-shaped structures
112a are formed in the first area A and two sgecond fin-shaped
structures 112b are formed in the second area B, but the number of
the first fin-shaped structures 112a or the second fin-shaped
structures 112b is not restricted thereto. In this embodiment, the
first fin-shaped structures 112a and the second fin-shaped structures
112b have the same structure. A height hl of each of the first
fin-shaped structures 112a is common to a height h2 of each of the
second fin-shaped structures 112b; a width wl of a top part of each
of the first fin-shaped structures 112a is the game as a width w2
of a top part of each of second fin-shaped structures 112b; and a
pitch pl between a top part of each of the first fin-shaped structures

112a is the same as a pitch p2 between a top part of each of the second

Page 4 of 19

0052



fin-shaped structures 112b. Therefore, when a selective treatment
process is performed on one single area or on a plurality of areas,
symmetric structures in these areas will receive the same influence
and uniform gstructures can be formed. The pitch pl between a top part
of each of the first fin-shaped structures 112a may also be different
from the pitch p2 between a top part of each of the second fin-shaped

structures 112b.

[0014] More precisely, the method of forming the first fin-shaped
structures 112a in the first area A and forming the second fin-shaped
structures 112b in the second area B may include, but is not limited
to, the following steps. A bulk bottom substrate (not shown) is
provided. A hard mask layer (not shown) may be formed on the bulk
bottom substrate (not shown) and igs patterned to define the location
of the first fin-shaped structures 112a and the second fin-shaped
structures 112b in the bulk bottom substrate (not shown) by a sidewall
image transfer process. An etching procesgss is performed to form the
first fin-shaped structures 112a and the second fin-shaped structures
112b. The first fin-shaped structures 112a and the second fin-shaped
structures 112b located in the substrate 110 are then formed
completely. In one embodiment, the hard mask layer (not shown) is
removed after the first fin-shaped structuresg 112a and the second
fin-shaped structures 112b are formed, and a tri-gate MOSFET can be
formed in the following processes. There are three contact faces
between the first fin-shaped structures 112a and the second £in-shaped
structures 112b and the following formed dielectric layer functions
as a carrier channel whose width is wider than a channel width in
a conventional planar MOSFET. When a driving voltage is applied, the
tri-gate MOSFET produces a double on-current compared to the
conventional planar MOSFET. In another embodiment, the hard mask layer
(not shown) is reserved to form a fin field effect transistor (Fin
FET), which is another kind of multi-gate MOSFET. Due to the hard
mask layer (not shown) being reserved in the fin field effect
transistor, there are only two contact faces between the first

fin-shaped structures 112a and the second fin-shaped structures 112b
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and the following formed dielectric layer.

[0015] The present invention can also be applied to other
semiconductor substrates. For example, a silicon-on-insulator
substrate (not shown) is provided, and then a single crystalline
silicon layer being a top part of the silicon-on-insulator substrate
(not shown) is etched till an oxide layer being a middle part of the

gsilicon-on-ingulator substrate (not shown) is exposed.

[0016] Isolation structures 10a and 10b are filled beside the first
fin-shaped structures 112a in the first area A and beside the second
fin-shaped structures 112b in the second area B. The isolation
structures 1l0a and 10b may be ghallow trench isolation (STI)
structures, and may include oxide, but are not limited thereto. In
this embodiment, the isolation structures 10a and 10b are filled
begside the firsgst fin-shaped structures 112a in the first area A and
beside the second fin-shaped structures 112b in the second area B
simultaneously, and the isolation structures 10a and 10b have the
same height. Therefore, symmetric structures are formed in the first
area A and the second area B. As a selective treatment process is
performed on one single area or on a plurality of areas, symmetric
structures in these areas can receive the same influence and thus
uniform structures can be formed. In another embodiment, the isolation
structures 10a and 10b may have different heights and may be formed

by different processes, depending upon practical requirements.

[0017] After the first fin-shaped structures 112a and the second
fin-shaped structures 112b are formed, a doping process may be
selectively performed to form wells in the first area A and the second

area B or to change threshold voltages in the two areas.

[0018] A patterned mask 20a ig then formed to cover the first area
A but expose the second area B. As shown in FIG.1l, a mask 20
blanket-coverg the first area A and the second area B. A photoresist

(not shown) is deposited and patterned to form a patterned photoresist
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K1l on the mask 20, wherein the patterned photoresist K1 covers the
first area A but exposes the second area B. Thereafter, an etching
process is performed to remove the exposgsed mask 20 in the second area
B, so a patterned mask 20a is formed only in the first area A. Then,
the patterned photoresgist K1 is removed, as shown in FIG.2. In this
embodiment, the patterned mask 20a is a silicon nitride layer, but

it is not limited thereto.

[0019] A removing process Ql may be performed to remove a top part
10bt of the isolation structure 10b in the second area B, to form
an isolation structure 10bl and expose first top parts 112bl of the
second fin-shaped structures 112b, as shown in FIG.3. It is emphasized
that, due to the patterned mask 20a blanket-covering the first area
A, the isolation structure 10a and the first fin-shaped structures
112a are reserved completely without being removed. In this embodiment,
the removing process Ql may be an ammonia and nitrogen trifluoride
containing etching process, which has a high etching selectivity to
the isolation structure 10b and the second fin-shaped structures 112b;
that ig, the etching rate of the removing process Q1 to the isolation
structure 10b is much larger than to the second fin-shaped structures
112b, so only the isolation structure 10b is removed without removing
the second fin-shaped structureg 112b. In another embodiment, the
removing process Ql may be other procegses, but these processes must
have high removing selectivity to the isolation structure 10b and
the second fin-shaped structures 112b in order to remove a part of
the isolation structure 10b and expose a part of the second fin-shaped

structures 112b.

[0020] As shown in FIG.4, a treatment process Q2 is performed to modify
an external surface Tl of a first top part 112bl of each of the second
fin-shaped structures 112b, thereby a modified part 120 covering the
first top part 112bl of each of the second fin-shaped structures 112b
is formed. In this embodiment, due to the isolation structures 10a
and 10b being composed of oxide, the modified parts 120 are preferably

composed of oxide, for being removed together with the isolation
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structures 10a and 10b in later processes. The treatment process Q2
is preferably an oxidation process, which may be an oxygen

gas-containing process or an in situ steam generation (ISSG) process.

[0021] After the modified parts 120 are formed, the patterned mask
20a ig removed, as shown in FIG.5. Thereafter, a removing process
Q3 is performed to remove the modified parts 120 and a part of the
isolation structures 10a and 10bl simultaneously, to form a top part
112al of each of the first fin-shaped structures 112a and a second
top part 112b2 of each of the second fin-shaped structures 112b. In
this embodiment, the modified parts 120 and the part of the isolation
structures 10a and 10bl are removed simultaneously without removing
the first fin-shaped structures 112a and the second fin-shaped
structures 112b by the high removing selectivity of the removing
process Q3 to the first fin-shaped structures 112a and the second
fin-shaped structures 112b, and the modified part 120 and the

isolation structures 10a and 10bl.

[0022] Each of the second fin-shaped structures 112b having a
ladder-shaped cross-sectional profile part Cl can be formed while
reserving the original £first fin-shaped structures 112a. The
ladder-shaped cross-sectional profile part Cl has a bending angle
8., which is preferably larger than or equal to 90°. It is emphasized
that a specific following structure is formed by applying the method
of forming a fin-shaped structure of the present invention. The width
wl of the top part of each of the first fin-shaped structures 112a
is larger than a width w3 of a top part of each of the second fin-shaped
structures 112b. The pitch pl of the top part between each of the
first fin-shaped structures 112a is less than a pitch p3 of a top
part between each of the second fin-shaped structures 112b. The
ladder-shaped cross-gsectional profile part Cl of each of the second
fin-shaped structures 112b ig higher than a top surface T2 of the
isolation structure 10bl. A top surface T3 of the igolation structure
10a in the first area A is higher than the top surface T2 of the

isolation structure 10bl in the second area B. A height h3 of each
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of the first fin-shaped structures 112a protruding from the isolation
structure 10a is lower than a height h4 of each of the second £in-shaped
structures 112b protruding from the isolation structure 10bl. The
height hl of each of the first fin-shaped structures 112a protruding
from the substrate 110 is higher than a height h5 of each of the second

fin-shaped structures 112b protruding from the substrate 110.

[0023] Thereafter, processesg such as forming gates or transistors may
be performed. For instance, a gate may be formed across the first
fin-shaped structures 112a of the first area A and the second
fin-shaped structures 112b of the second area B respectively; a
source/drain may be formed in the first fin-shaped structures 112a
and the sgecond fin-shaped structures 112b beside the gates
respectively; and an interdielectric layer may be formed to cover
the gates, the first fin-shaped structures 112a and the second

fin-shaped structures 112b.

[0024] The first fin-shaped structures 112a and the second fin-shaped
structures 112b having ladder-shaped cross-sectional profile parts
Cl are formed and then the gates are formed on the first fin-shaped
structures 112a and the second fin-shaped structures 112b, thereby
the whole second fin-shaped structures 112b of the second area B have
a ladder-shaped cross-sgsectional profile parts Cl in the first

embodiment .

[0025] A second embodiment is presented in the following. Common first
fin-shaped structures and second fin-shaped structures are formed
firstly and gates are formed across the first fin-shaped structures
and the second fin-shaped structures, and then parts of the first
fin-shaped structures and the second fin-shaped structures are
exposed to form the second fin-shaped structures having ladder-shaped
cross-sectional profile parts by applying the present invention. In
this way, only the parts of the second fin-shaped structure right

below the gates have the ladder-shaped cross-sectional profile parts.
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[0026] FIGs.6-10 schematically depict a cross-sectional view of a
method of forming a fin-shaped structure according to a second
embodiment of the present invention. As shown in FIG.6, a substrate
110 is provided. The substrate 110 can be divided into a first area
A and a second area B. In this embodiment, two first fin-shaped
structures 212a are formed in the first area A and two second
fin-shaped structures 212b are formed in the second area B, but the
number of the first fin-shaped structures 212a or the second
fin-shaped structures 212b is not restricted thereto. As in the first
embodiment, the first fin-shaped structures 212a and the second
fin-shaped structures 212b are common structures. Therefore,
symmetric structures are formed in the first area A and the second
area B. When a selective treatment process performed on one single
area or on a plurality of areas, symmetric structures in these areas
can receive the same influence and thus uniform structures can be
formed. The methods of forming the first fin-shaped structures 212a
and the second fin-shaped structures 212b which are common to those

of the first embodiment are not described herein.

[0027] Isolation structures 30a and 30b are filled beside the first
fin-shaped structures 212a in the first area A and beside the second
fin-shaped structures 212b in the second area B respectively. The
isolation structures 30a and 30b may be shallow trench isolation (STI)
structures, and may include oxide. In thig embodiment, the isolation
structures 10a and 10b are filled beside the first fin-shaped

structures 212a in the first area A and besgide the second fin-shaped
structures 212b in the second area B simultaneously, therefore the
isolation structures 30a and 30b will have the same height. Symmetric
structures are formed in the first area A and the second area B. When
a selective treatment procegs is performed on one single area or on
a plurality of areas, symmetric structures in these areas can receive
the same influence and thus uniform structures can be formed. In
another embodiment, the isolation structures 30a and 30b may have
different heights and may be formed by different processes, depending

upon practical requirements. Moreover, after the first fin-shaped
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structures 212a and the second fin-shaped structures 212b are formed,
a doping process may be selectively performed to form wells in the
first area A and the second area B respectively or to change threshold

voltages in the two areas.

[0028] A first gate 220a igs formed across the first fin-shaped
structures 212a of the first area A and a second gate 220b is formed
across the second fin-shaped structures 212b of the second area B.
More precisely, the first gate 220a may include a first dielectric
layer 222a and a first sacrificial gate 224a from bottom to top to
cover the first fin-shaped structures 212a, and the gsecond gate 220b
may include a second dielectric layer 222b and a second sacrificial
gate 224b from bottom to top to cover the second fin-shaped structures
220b. Spacers 230a and 230b may be formed on the isolation structures
30a and 30b beside the first gate 220a and the second gate 220b
respectively. Interdielectric layers 240a and 240b may be formed to
blanket the substrate 110 beside the first gate 220a and the second
gate 220b. In this embodiment, the first dielectric layer 222a and
the second dielectric layer 222b may be oxide layers, the first
sacrificial gate 224a and the second sacrificial gate 224b may be
polysilicon gates, the spacers 230a and 230b may be nitride spacers,
and the interdielectric layers 240a and 240b may be oxide layers,
but this is not limited thereto. The methods of forming the first
gate 220a and the second gate 220b, the spacers 230a and 230b and
the interdielectric layers 240a and 240b are known in the art, and

are not described herein.

[0029] An etching process may be performed to remove the first

sacrificial gate 224a and the second sacrificial gate 224b and expose
the first dielectric layer 222a and the second dielectric layer 222b,
to thereby form recesges R1 and R2 in the first area A and the second

area B respectively, as shown in FIG.7.

[0030] As shown in FIG.8, a mask K2 is formed to cover only the first

area A but expose the second area B. In this embodiment, the mask
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K2 fills the recess R1 of the first area A. FIGs.7-8 illustrate a
removing process Q4 being performed to remove an external surface
S1 of a top part of each of the second fin-shaped structures 212b
(as shown in FIG.7), to form second fin-shaped structures 212b’ having
ladder-shaped cross-sectional profile parts C2, wherein the
ladder-shaped cross-sectional profile parts C2 have a bending angle
6,, and the bending angle 6, is preferably larger than or equal to
90°. In this embodiment, the second dielectric layer 222b and the top
part 30bt of the isolation structure 30b below the second dielectric
layers 222b are removed as the removing process Q4 is performed to
remove the external surfaces S1 of the second fin-shaped structures
212b. An isolation structure 30bl is formed, and a top surface T4
of the isolation structure 30bl at the bottom of the recess R2 is
lower than a top surface T5 of isolation structure 30bl besgide the
recesgs R2, and even lower than a top surface T6 of the isolation
structure 30a in the first area A, depending upon the etchants of
the removing process Q4 and a desired formed structure. In another
embodiment, modified parts may be formed from the top parts of the
second fin-shaped structures 212b ag described in the first embodiment,

and then the modified parts are removed.

[0031] It is emphasized that, since the second dielectric layer 222b
and the second fin-shaped structures 212b below the second dielectric
layer 222b are removed by the removing process Q4, the removing process
Q4 has non-removing selectivity to the second dielectric layer 222b
and the second fin-shaped structures 212b. This means the removing
rate of the removing process Q4 to the second dielectric layer 222b
is equal to that of the second fin-shaped structures 212b. In one
case, the removing process Q4 may be a fluorine containing process.
Since the second dielectric layer 222b ig an oxide layer and the

isolation structure 30b is composed of oxide, a part of the isolation
structure 30b in the recess R2 is also removed when the removing

process Q4 for removing the second dielectric layer 222b is performed.

[0032] After the second fin-shaped structures 212b’ having
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ladder-shaped cross-sectional profile parts C2 are formed, the mask
K2 and the first dielectric layer 222a in the first area A are removed,
as shown in FIG.9. In this embodiment, the mask K2 may be removed
by an 0, stripping process, and the first dielectric layer 222a may
be removed by an ammonia and nitrogen trifluoride containing etching
process, but this is not limited thereto. Ag shown in FIG.10,
dielectric layers 250a and 250b cover the first fin-shaped structures
212a and the second fin-shaped structures 212b’ regpectively. The
dielectric layers 250a and 250b may be formed by the same process
and have the same thickness, or may be formed by different processes
or materials to have different thicknesses. For instance, the first
area A is a high voltage threshold (HVT) area while the second area
B is a low voltage threshold (LVT) area, so the thickness of the
dielectric layer 250a of the first area A is larger than the thickness
of the dielectric layer 250b of the second area B; or, the materialsg
of the dielectric layers 250a and 250b may be different, enabling
the dielectric layer 250a to have the capability of preventing high
voltages while the dielectric layer 250b has lower Equivalent Oxide

Thickness (EOT) .

[0033] In this embodiment, the first dielectric layer 222a is removed
and then the dielectric layers 250a and 250b are reformed. In other
embodiments, the first dielectric layer 222a may not be removed while
the dielectric layers 250a and 250b are formed directly on the first
dielectric layer 222a; or, only the dielectric layer 250b in the second
area B is formed. As shown in FIGs.8-9, the mask K2 is formed, and
the first dielectric layer 222a is then removed completely in this
embodiment. In another embodiment, the first dielectric layer 222a
and the second dielectric layer 222b may be removed before the masgk

K2 is formed.

[0034] To summarize, the present invention provideg a fin-shaped
structure and method thereof, which covers a mask in a first area,
and then removes an external surface of a top part of a second

fin-shaped structure of a second area, so that a part, or all, of
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the second fin-shaped structures in the second area having
ladder-shaped cross-sectional profiles can be formed. Hence,
fin-shaped structures having different heights and critical
dimensions can be formed in different areas, and thus transistors

for each area can achieve their electrical requirements.

[0035] The methods of removing the external surface of the top part
of the second fin-shaped structure in the second area after covering
the mask in the first area may include: performing a removing process
to directly remove the external surface of the top part of the second
fin-shaped structure, wherein the removing procesgss has non-removing
selectivity to the second fin-shaped structure and materials except
for those above the second fin-shaped structure such ag dielectric
layers or isolation structures, to remove them. In addition, a

treatment process may be performed to modify the external surface
of the top part of the second fin-shaped structure in the second area,
and then the removing process is performed to remove the modified
part, wherein the removing process has high removing selectivity to
the modified part and the original second fin-shaped structure, so
that the modified part can be removed without removing the second

fin-shaped structure.

[0036] Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may be made
while retaining the teachings of the invention. Accordingly, the above
disclosure should be construed as limited only by the metes and bounds

of the appended claims.
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of this information is 35 U.8.C. 2(b)(2); (2) furishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant]
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 1561. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential viclation of law or regulation.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/512,475
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K). ), or () N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR1.16(0), (p), or (a) N/A N/A N/A N/A 720
TOTAL CLAIMS .
(37 CFR 1.16(i)) 20 minus 20= OR |«x 80 - 0.00
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE($)
E AMENDMENT PAID FOR
L Total * inus | ** =
= (37 CF?R ?16(0) M OR |x
a Independent Minus b =
E (37 CFR 1.16(h) OR [x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE(S)
EE AMENDMENT PAID FOR
w Total . Minus | ** = =
= (a7 CF(F)z ?.160)) X OR |«x -
a
Independent * Minus i = ~ ~
Lzu (37 CFR 1.16(h)) X = OR |x =
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPO.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/512,475 10/13/2014 2812 1600 NAUP2310USA 20 3
CONFIRMATION NO. 5891
27765 FILING RECEIPT

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION

P.0. BOX 506 LD UR R

MERRIFIELD, VA 22116 00000007

L

02699

Date Mailed: 10/21/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Wen-Jiun Shen, Yunlin County, TAIWAN;
Ssu-l Fu, Kaohsiung City, TAIWAN;
Yen-Liang Wu, Taipei City, TAIWAN;
Chia-Jong Liu, Ping-Tung County, TAIWAN;
Yu-Hsiang Hung, Tainan City, TAIWAN;
Chung-Fu Chang, Tainan City, TAIWAN;
Man-Ling Lu, Taoyuan County, TAIWAN;
Yi-Wei Chen, Taichung City, TAIWAN;
Applicant(s)
UNITED MICROELECTRONICS CORP., Hsin-Chu City, TAIWAN

Power of Attorney: The patent practitioners associated with Customer Number 27765

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201410454915.X 09/09/2014

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 10/16/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/512,475

Projected Publication Date: 03/10/2016
Non-Publication Request: No

Early Publication Request: No
Title

FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF
Preliminary Class

438
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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B 5K 1120 AAAR 6945 M) FBP, H—85R4EHM 112a 69—F & hl
5% —s5ReEM 112b 69— S E h2 ABE, F—S5REMH 1122 (9—RRTAE
wl 55 85K 1120 69— TR A w2 48R, 5% —85R4HM 112a X 19
& —TREREIFE pl 5 &% S5k 112b X8 49 —TRERE FE p2 40 F), 4wk
—%k, SAARGLEMTHFEE LR LA TE—RERIEF BT EA KK
HATHR MG ESNE LD, R TEXRTAEAABEGRZR, mHERH D
M, 1EREATABLA IR, Blhed-F—8keEH 112a X 18] 69— T3R8 BE
pl 5 &% 65Kk 112b X 18] 64 —TR SR8 3E p2 T K48 F).

#mms, BARE KM 1122 THE—K A, ARHRE ke
#112b TH R B #9%%, TEA{2RRT FTEIR. B4, REe—3K
A (KR ), FFHl4e SIT (sidewall image transfer) % L7, AL L/
RABBALE (KR4F), FHELBEMALZ S T ey SRR F 83t B
F R 5 —85 K eEM 112a AR F 85 R4EM 112b 942 E . B4, #T—4%
ZIBE LY, ERKEM (RET) FRNBRE —$KEH 112a AR F
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85K 4EM) 112b. dedt, TTARFE —SEAKLEM 1122 A R — 85Kk 45 4 1120 F
HE 110 FegalitE. E—FaAT, BRF KL 1122 ARF = 853K
M) 112b B BP AR E (REAT ), TTEEFMELL FHREMEY
# LK% (tri-gate MOSFET). 4wtb—k, &-F &% —84Kk4 M 112a AR F — 8%
KeEH) 112b HELEH RGN L EZR EA Z AEERG (05 BN G
B —3ATRE ), B HARARYE Z AR 37 28 dh 4R (tri-gate MOSFET). #84% F-F
3 3 da R e, ARG GhAARE Tl Lk = A EEAGHEHRATA
ey, MmARFOMBEKE FTEAREGEATELTE, AR
Rzhd R T T RG4S RARIB S iRk, MAES —FEHkbF, LITIRGHEE
BE (RE&T), mTEEHNEIZL YRS —EAHREM G 2 MRIG R
s AR & (multi-gate MOSFET) — 8% X 3% & du 4K (fin field effect transistor, Fin
FET). $$ XK KR E P, O TREGTEBEE (RET), F—8RKEM
112a VAR F — 85K 4: 4 112b 5 )5 45 57 A 6948 B Z B W4l & .

sbob, HeRTATiE, ARE AT BA T R4t £ e F K, Flefk s
—REEHF, RUE—AFLZIAR (RET), Hlikz B0 6575 ik
HABRGLAR (RET) Lyt R Emis b TRALE, BT TR KL
H1 T A B 5 AR B B, |

*

Y

A, BAN—SLEM 10a B 10b FH—KX A 695 —85 KM 112a

ML B H Z X B 45 854k My 112b ik,

4% 45 10a A 10b T ) deh — X A48 4% (shallow trench isolation,
STI) #%#), [2REATVALAIR, 444 10a Z 10b T &8 84bdh, 12
AREATVASLA PR, ERFZHBIF, 444 10a & 10b FEFHEAFE —K A
65— K25 M) 112a A VAR 5 — X B 495 — 85k &4 112b Mlia, & F5
—R AREE K B Y HRFHGL%ELEM 10a & 10b, wTHF—K A
VAR —R B ¥ eyt #ReEM, T H B T — KRR A R 2 F 3 ARkt
TR GLEHE L, T &R AMRIGRR, YR L
M, 4B RKARAA R, EHAEZHG T, h%sEH 10a & 10b TREFF,
Basldamiea Lt Hx, REFREERE.

SuIh, EHRE S KEM 1122 VAR FE 85K 4EM 112b 25, T
MHAT—BEHEILEF, ADATFHE—E AUBE X B % A (Well)
RERE R HBFa/E, :

0 OO ER AR
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BE, B 1-B 20+, BHR—BEWANBE 20, BEF R ALEE
HFE KX B, #@ms, B 1T, TALEOHEEZ —#HHE20 THF K A
UEH K B, %, ARFPFBHEHL—ILEITET (XLT) AER—BE
AR TN K] T#HA4220 £, BRRAABAENKI BZEF—K A2
EHF R B. RE, ol k2 FHH I EBRETF _EBHREELY
AL 20, MITFHE—RE AHR—BEMARAE 20a. FEP, BRBEMALLER
AR K1, 2B 2 Fiac. ERERAT, BEABE 200 H—RARE, 2
A K B RVA LA R,

BE, #IT—BREIMELZL Ql, BRE KX B L% LMH 10b #5—TR
3¢ 10bt, B R—%%4H 10b] HEFE R S REM 1120 69 —F —TR
3 112b1, =B 3 Frw. EHZA, dTEHEAEE 200 4TEEFE K A,
HME—R A WM 10a A5 —S5REM 1122 HMARBHR R TLHRE.
EREHBIF, BREMELZL Pl THdbh—RE = ARG ERZ$)4E T
2, ExrTFaskst 10b AR S 85 KeM 112b B A SikalikdEk, B
st F 484454 10b 694k %) it K FabF5 85K H) 112b a94k21 %, Hit
XA R 2 2% M) 10b 12 IR ERB IR F =S5 R4 112b, 12K BA R Ak
. ERATRST, BREVELYL Pl £ T4 E84ELY, 2l
L ixt T Lotk st M 10b AR T — 85 R4 112b B4 SBMRL#EFL, B
B3R 29 44 254 10b FE 55 30549 5 8Kk 454 1120.

do B 4 B, #AT—REEELTE Q2, KFH S5 KekMH 112b 695 —TA
3F 112b1 #9—shk @ T1 &S, BRBAR—BRAR 120, FEH —shReEH
112b 69 % — T3 112bl. EREALIT, d-TLL%4LHM 10a A 10b & R ity
20 5%, BURER 120 ik oy BALYLE AR, 2ot FE SR F T —HBR.
Bk, &EHMELTE P2 BERALED —FLMELZL, #l—ERAGHKE
I ER—FAL7%&A T A (insitu steam generation, ISSG) 4l L2, 12 KK A
SR 1

Z )G, EMARBIRI 120 25, HBRERABAE 20a, B S Aiw. &
B, AEaHRT—BREELE Q3, FIRABMRLELLEH 10a A 10b1 65—
VAR BIF 3R 120, Bm A fEd 5 —85 KM 112a 69— TREE 112al AR FH =
SERLEM 1120 69— 5% — TR0 11202, EREHF|FTE2 O BRFELTZ P3 2t
T 585K 4 112a AR F =85 R 45 M) 112b Hxb T BUR 3R 120 A R L% 4%
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#1102 & 10bl 64 5 A3k, B e rhsb4 44 10a & 10b1 45—
D VARZAFSRBIR IR 120, M EH ERFBIRE —S5RKEM 112a AR F =88
KM 112D, -

Jogb—%k, BPTH AR EA —MAfRe) 3@ M3 Cl 695 s8R
112b, 124RB B b4 H—hReaM 1122, 2F BrAfRed 3@ 24095 C1 A4
ARG —TwAK 0, mT AL O, LERTFRFT 90° . EHIZRA,
VARZ A GGTY mEEKEM G T ik, TR TEMIFOLEMIFIE. F—5KREMH
1122 TR FTE wl KT 5 85K H) 112b 69—TRR T w3, &5 —85K
4 112a TRERZ G 65 TRER A JE pl T &5 —85k4EHM 112b TRERZ ] 65—
TRERESE p3. F —85K4H) 112b 69 ReG BN @ LM IS Cl & TL% s
M 10bl #9—TR&E T2. A FHF—K A 694L%4M 10at9—TR@ T3 HF4F
% K B tgshiesEM 10b1 B4TRE T2, H —85K4HM 112a Bk Fea4es iy
10a 89— FHE h3 I FH 85K 5 M 112b B ik T4 44 10b1 69— & hd.
F—e5REM 112a BB THRA 110 895 E hl, K THF 5 REM 1120 B
F & 110 6 —F E h5. |

2, THBATEEGOHBRMERGREFHELL. Fldo, 2B
—MEIER T HF— K AH S REM 112a AR E — K B 695 85k H
112b; 5~ AF AR/ AR T AMARAN i 64 5 — S5 R4 M) 1122 AR — 85 R4EH)
112b £; HAREEINCEE EMIB. 585 KM 1122 MU R H 85k
112b 4. A

AL, B—REMRLETRE S KEM 1122 AR EAFNAReG 3 &
$EMII D Cl 895 =85 R4 M 112b, 4 RAMIRF LM T 5 —5K 424 112a
VAR — S5 k4EM 112b b, M AEF — X B 6§ — 569 F — 85K 45 H) 112b &R
S BA M ARG B @ EMES Cl, BERALARRA T, X F, BRES
B, BT RAAR 65 — SR EMPAR T S REM, VABRAMAR 5 R
KFH—SREMURF SR EMZ G, T BRERIROGFE KM
VAR 5 85 IR 4 M AT AR K BA 64T RS R M 6 o &, B AREA AR
0GB & LE MR 69 SR A, o B SR M I AR 6 B E 45 A SR
HAXDT T AT 77 '

A 6-B 10 &~ AKP—F —FLAB1 69 R KR LM Fikeh 3 dm= &
B. w86 Fiw, BAR—EKIO THHA—F—RAURR—F_KB. #%

7

0092

*

1 %

O A



R0 0 7 1 YR S R T 0D

201410454915X _
*

JE 110 Bf =57 —85 KM 212a FTHE—R A, —F =85 R&E# 2120 FTH =
EB. AZE#BTHE K A PHRAF—HKLEHM 2122, AR THE X B
$ R AP SR LA 212b, 12T ALY F —SE R A 2122 HAH =
KM 212b B9ASAEFR T, RMTFH—E#H4], RKEHRBIHHE 5K
#) 212a 55 85K 212b AHARR 4G54, dosb—k, ARG LEMTH R
J SR T E AT — RBARA B At T 8 A RBR#AT T M L 44
IZE, RTFERBTAAMBHKE, RBRIGIWEM, 12K5 5 Rk
B, FHRE —SERLEM 212a VAR —S5R &M 212b 64 5 5k b5 B — E 564
AR, ERBHE,

Bd, RPN —B% LM 30a B 30b FHE—K A 695 —853K45H) 212a
M VAR S =X B 6§ 5 85K 4 212b Mk,

5% 4EH) 30a & 30b ] Hl4e b —iX A48 4% (shallow trench isolation,
STI) 4#), HBldhA—RABBEFIE T LH R, ERLIARARYIR,
4h%% 45 M) 30a & 30b =T #l4e ) BALA), {2 AK BA RAH PR, EARFEHH]F,
%% 45 M) 30a A 30b BIBTHANE —X A 895 —85R4E# 212a MA AR F —
R B#H 5 REM 2120 ML, HFHE R AURE X BFHRFEHN
5% 45 H) 30a & 30b, b FHE—RX AR FE R B F&xteEty, THE
stF#— KR RAF o3t F 2 AR RSFTRBEGLEHEL L0, T4
Rk = A ARR 4R, MM AR D MGEH, 12RELHE TG IR, £LbE
HHF, %444 30a X 30b TARFEFH, Ao dkse4E T EHR, R
EREBRT. B, EHMRE—SEREM 2122 AR FH 85 REM 2120 X
B, TBEHAT-HBEIMIIF, UASHTFEFE—RX AURRFEF-_XB ¥
AR Wel )R AKX E Rl R8/E,

2B, MA—E—MIE 2202 BiEAx T H — R A W5 85Kk 212a,
AR — 5 ZAAR 220b %ik4: T =K B #95 — 654k si M 212b, #mm T,
F—HE 2202 B F E ERAF A —F—AEE 222a AR —F —45HEAMAR
224a B £ F SR 212a, H AL 220b B T E HIRF 5 —F =4
& 222b VAR — 5 —ABAEMAR 224b B £ 5 844Kk 4E M 220b. 4, 4 AR
— 5] B &% 230a & 230b 5% F % — AL 220a 24 B H AL 220b M4 49 4%
¢4 30a & 30b E. 53— &R A8 & 240a A 240b 4 & & £ F—ME
220a B 5 — 45 220b 403k 64 UK 110. AR EZHA T, H—A8E 222a VA

8
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b 4

B ZA-EE 222b AR E, F—ABHEMAR 224a VAR F ZABMEAMAR 224D
H % ShAEMAL, 18 FRAF 230a A 230b T & RALAEFTLA KR, B4 E 240a
B 240b A FALE, 12 RZATRUARAIR, #@mmd, HRF —WIEL 220a A
B —F MR 220b, 5 A% I8 B AF 230a & 230b, 7 8E A /-4 & 240a & 240b
8475 ik A RATIRFT ke, MOTRBHA,

A, THHABR FHE T EBRE — DML 2242 AR F 454t
AR 224b, HBEEFE AL E 22a ARE A8 E 222b, B TFHE—
RARZE-—RXB¥$H&YIE Rl ZR2, B 7 B+ .

B 8T, RELE—BEKRTERAELRERE K B, £A%E
AP, I K2 NAEEHIAFHSE—R A Ui Rl, [2RAKARAA R,
RE, FRNANE 7-B 8, #F7—BRFELL Q4, BRF s REMH
212b (%@ 7 Ff=) #9—TR3R 212b1 44—9r & & S1, R m—F —ktket
21207, HEAH —MrApk g3 @mLEHIRS C2, LV HAkeydd@ Mg
CoOHA—ARMEHAKO, T AL LAERXRTFRFTFT0° . £RE
PP, ERTBRFELZL Q4 BHRE 85 R&EM 212b 6950 & S1 &,
T—HAZABRE KB FREERAFT A E 222b ABAATHE ZALE
222b F F 6944 45 H) 30b 69 —TRER 30bt, 4ok, & R—44%4H 30b1,
H AWM R2 RSN —TRE T4 2K F Ui R2 5h9—TR\E TS, £E22F
— K A P esssisiM 30a 69— TRE T6, (2L RAAH IR, MABKR 4
I Q4 ¢4k FFABABRITEFE ML, Blde, ERAEZHEF, LT
BRAH — LB 6T 5 8K 212b TR RBIT I, BABREEF
A IR R 3R 6G 7 ik . ‘

AEA, I T REARGAGBRIELIL Q4 LARHBRE /-8 &
222b VABAL T 5 = & 222b T A 64304 69 F 85 K45 M 2120, AR
Y TE Q4 xFF5H A B 222b A R 5 K4 H) 2120 R AS Rk, &
BP, REMGIGBRFELLE QU THE AN CE 2220 9B HRFEETHE =
SEAREEM 212b AR R LR EARF. E—BIF, BREETE Q4 THldmh
— AR RR B LD, EAKARULAR., BE, §FH_NEE 2220
AH—RACE, BL%4EH 300 g B AR, MBATTHRFE A LE

222b 9 A IR HIME T E Q4 B, BRI WUAE R2 F #9484 454 30b.

EE, EMREE —MA K2 @eM3ing C2 695 —8iketH 2120°

9
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2 )G, BRBEK2ABRLETE R AGF N8 E 2223, 3B 9 A, £
AFEHAF, #BK2 Théle—EBSB (02 stripping) #IELZLBHR, &
F—NwE 222a THdodl —4REAZANRMRZHELEHHR, 2R
AR A IR, A, B 10 AT, o AHBR—ALE 250a A 2500 & £
F—85 KM 212a VAR B 8R4 2127, A~ B 250a & 250b T 44w
MR —4EZZHR, AEAAARGEE, XELHNTIRHEZLHEK,
FEA R BEERTEEHR. e, OFF—RAS—FBRLEKR,
MmH KBS —KEFRLER, #F—KX A F&H-wE 250a 6495 E ik
XFH =R B &N BE 250b, RHF —FH HREMBER, A& 250a~
KRG BE, MABE 2500 BRI F KA EZAE (Equivalent
Oxide Thickness, EOT), {24K% 88 RA LA R,

HI, KERBIRABRE A0 E 222, EEHHAANLE 250a &
250b, 1272 A A6 ] F =T T AR T — A& 2222 1 f2 55 S1 S mA- & 2502
FHE—NEE22a L, RFERXTFE-K B ¥FHRAEE 250b. FH, ®H
8-B 9 i, REHRPIZAHRIBE K2, BFALHBRE—NUE 222a; £
EAb s, T EHRBE K2 X5, AXESBRE AL E 222 &5
=AW E 222b, KRB FT B K2, '

4 EATE, REAR S —FSEREMBAE LT, LARBHEELE K,
BBRE K05 SSREMQTRI IR G, B R ERELHRRFRINE
SR ARELA AR 6 B @ sE M 6y F SR M), SR AL A TR KR
REA KB & B IABNE TR T 645K M), VAT A& & KR &K
& ea i .

BEBBTE—RZE, BRE _RHF S REMTARGIERTGF
R OA ABATBRIMEZEBRIASGE X 65 FH S5 R M 6 TR 31
Gsh R @, H A b BIRAIME T LT F S REMAR T ZSEREEHMAIL R
Z EHMHE, Bldeicd BERE LG EMABRLETL, AE—FHBHRZ;
KA, AHATAEHELZRF R GE SR EMG RIS A @ BUR
BB R L EBRBUT A3, L B ReliE L L AT B8RS
VAR R Rt 5 S5 R S5 M B BB R, ARSI IR BUR AR5 2 5k R B
FHBF SRS M. |

VA b P iRAR Sy AR BR 69k R, FURARZ BAARF| 2 KT 893 F &

10

w

Y
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1. —FreReEH, SeA:
Ik, BAFH—REM, 2T —%F—K; ARF ZSREM, 12 F—
5 H R, HPmF o sREM O — ARG 3\ LSS
2. JeA A ER 1 AR eGEE IR M), b L F — SRS M TR SL A R T
% 5 R GE M0 TRER L
3. 4RI E R 1 PTiR e85 KM, & a4
WLk LEM, SRR E TS — R H S REMMAVLEIZFH X6
10 iz sk MMa, BEZNH RGN EmERNI S T RLLEMG—T
& .
4. S A ER 1 TR OGS LM, Kb T iz — R a9z % s ie)—
TRE & FAL T 2% R eiZ 8% LM —TRE.
5. S A B R 1 Pk eg8R M, Kb i F —SREM R B Tia4 4%
15 Mey—FE, N TZF S REME R T RLEEMG—FHE.
6. SR A B R 1 Frik 685 R ey, L i F — S REM R B T iRk e)
— &, KT sk TR —5 E.
7. 4t R E R 1 PTiR e S5 R, i a8
ZAEH SR GE MU R S A% 5 85K s M), &L 5 — 85 KeE M g
20 TRERXE) 6918 BE N T &K F S5 K 45 M) 69 TRER 18] 49 18] BE
8. dwAF| B R 1Tk egsReEM), K iZF — R @d—F %R w/E(high
voltage threshold, HVT ) R VA& iz % — K L4 — K& & /& (low voltage
threshold, LVT ) X,
0. — T REEIRLE MG T ik, BEA:

25 T —IR, BA S —REM, 2T —5—K; ARF RGN
F—% R

SRVAN— GG T 25 —R69E 5 — S REMMA VL EZFH X
8 1% 5 IR 4E MM 3
R —E RN, BEEZF —REEAELEEH K,
30 IR RO iZ % EM e —TER, AR E B L5 sk My —
F—TR 3
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AT R EAME L, FiEF DS REM e iZ F TR e — SR @ P
B, B R—EITAH, BEiGH S REM I H — TR,

iz B EABAL, AR

WAT—BRHEELL, E2a TiEH S REMABIZF kM5
S T i BORBRA BAZ % sE M 6 S A TRILAF L, WA IRIZ M 6 —3 o
VABGZ BT, B wmikE i 5 — SR M 69 —TRER VA BZ 5 85 R4 M 64
— % ZTRR.

10. A F| R 9 BTk 69 7 mBE R M e ik, L P izd%smasa
1ty , HiZ BOR A R .

11. 4ot F| 2K 9 PPk ey 7 meE R MG ik, Pz eMEL L &
H—FALEMELZ.

12, JeAx AR 11 Pk ey R EEIR Mg 77 %, AP L BeELTZ &
SRR L ER—RERATERELE.

13. et R ZR 9 BTk e meE REM ey 7 ik, HF@zBRelErda
b RAEZ FALR AR HE L.

14, —FrH REEREEM G5 %, LA

Rep—R, BA S —SREM, T —F—X; URF S REMAL
F—%=—K;

R — 5 — RIS IR IR B — R M), VAR — 5 R IR IR B 85K
gEM), B iz AR 8 —F — A EU R —F — AR E £ E 5
—EEIR M), B H SRR e — 5 A BV R — 5 AR AR R &
i AR LE M

F IR 1% o —ABAEMAE VA B 5 AL, B R iR S — A B A
B % A, B

BE—BETZSE REAELZE X,

AT BRI L L, BRiZH S REM e —TRI e —Ih R E; AR

IR iZIAL.

15. 4o A1 2R 14 PRk eq/ REEIR LM 77 ik, ERRHEZ G, T &

4

T B — A, B B 2 i 5 — LR L M VA BT B R 4R
16. 4o A 2K 14 TR REEREMG T, P ZzB8%R4E LR

2
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EFIRIZE D0 R, BAIRIZ R SR A IZ TR G Z N R E .
17. 4o R 2R 14 PRk ag T s BE K eE M 0 o ik, ERSTRIERZ S, L&

A~

TAFSRIZH —E &,

18. HoAX 2K 14 P a4 mEEIR MY ik, B ZIHAEZ AT, 1L &
A

TAASRIZ S — N BEVARIZH 8 &,

19. doFI1ZRK 14 PP e REEIREM G 7%, P EREZ AR
J&, BT R—BGEMHH TZF — R 69z FH —s R MM AL B F
SR SR E MM, HAL T H RIS M 0 — TR SRR AT
F I T8 o — A5 .

20. HeAR R 14 Tk ey mEE R EM 6 77 ik, b E MR EIME T At
TR G M VAR Z 5 85 R4 M LA TR k.
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W\ &
LR eE M) R H )% kR
5 FARATIR

AL B—FP SR M B L) Ty ik, BAF R AW R —FF B — AR
IR GG 2 d 2 A 64 85 K LB M AR T ik

F xR
10 [ F F AR A R T 6h 45 ), 4idE s R F SR U 64 3868 2 B ATk R

W EZHAF. A TREGFFHRUGGEEE, B AT OBRST LR S &F % MRy
b g UM (multi-gate MOSFET ). % AA4.3% 20 sh AR & 7TAF 60404 F JUIR
HE. B, ZWMBRHEHERE T GHME L LR 5 HR T/ A FFMET
THEAL, BILEAAR S ¢ EIE T LA K, B T ARG MG e T AR
15 HilRegaEmkmAR, B b T3 e st Tl 8 KRB AT 6945 4], A )
RF FUAA R 6 AR 7] & 8% &4 41K (Drain Induced Barrier Lowering, DIBL)
R VA B 48 38 38 2N (short channel effect); sbsbh, w9 T Bl AFKE 69 AL A
F RGBS, B Sl T I A RAR G R 6 A
F—F T, §TALT RE R, F]hei¥ 4 b, 34 K LB S /N & /&
20 BHX, #9aiRE RERE, HATE 6 ZARGME L RABRE, FEEABA A
Frg ey E R, BEsb, e 257 R IR 5 R G AT 6 X ke &k 2R
6 SLAREEM), EAh B ke —F BB,

V-l
25 KL ARG B 69 T3 E — A5 REM B 75k, LT AR K IR
T AL AR 64 2 0 25 AR 09 S5 R 5 A, A RE A - R IR R EA R &
JEVARE FR_~F (critical dimension, CD ) #9853k 54y, B W de AT A4 R
XA wL B R G SRR
HiA B B A, REARBE—FFEERGEH, ObH —AK, BA—%H—
30 SREMET—F R, AA—F S REMET—FH X, L FH R
LEA) O — AR 84 B 00 45 M) SR 4.

1003
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AE AR —F . REERLE MG 7 ik, O48H TEFTE, a4, #4—
Bk, BA—F 8 REMET—F—K, AE—F S REMEZ T —F =
X. 34, BA—LEEMNGTHTEHE R FH —EREMMBAARE R 89
% SEAREM ML, B, TR — B R, BEH —REEAFELF K.
Gz, BIRGE R OGBGEM T, AmBEREEF s REMG—F —
TRER, gk, HAT—LABAME LD, BH SR EM G F - —s R @
BR, B R —BIRER, BES RGN E TR, e, BRER
fieAE, 5, AT —BHREELY, 2d3TH —REMARF 88K
2E M) 5 3F T BURBRA B AL AE M 69 S A5 TR L, mAB IR 4E M 69 —35 5
AR BEIRE, Bt § —s5 R EM 0 —TRIA R G 88 ReEM b — 5 —
T)ﬁ:—i‘[i,,

RE AR —FF T REEREM GG F iR, OHF TEFIE., 4, B4E—
Bk, B —F S REMET—F—R, AE—F ZSEREMET—F =
X. 84, Wm—FH —WMHREIRH S IKEEMH, AR —5 ZWBikik 5 — 8%
ReEM), L FH—WRARF L8 —F — N EAR—F — BB £ 5 —
BEREEM), B ZAMBARSF L8 —FH AR EAR —F AR R £ R =
BEIRLEM), X, FBIRH AR B CARAEAAL, B R S — A
WEARE AR, %X, BE—HBETE —REAEHFEF X, @5,
AT —HREE T L, BRHE S REMG—TRIN—s @, 25, Bk
AL,

AT Bk, KA B —FSEREMB Lk, EABERLZF K,
BHARE R 6G 5% SR M G TRER GG SN, B w GeAUE 5 = R s EH
AR 64 3 0 45 M 6 5 8B AR LB, Bt R B E TSR] RIR REAH T F &
BEA B R R 6 SR 54, ARRET AT &4 R R W B R dhikE . B
F, BRH R F RSN SN R @6 AT 4 ABRRATHKR
FE T EARA 049 5 R 04 5 Z SR MG TRER RIS R d; K&, SBAT
REHME T L FH XG5 SR MG TRER 69 S R & BUR,, Fat A4 1R+
Ve T E AL TR BT 43R 5.

o B 5L EA
B 1-B 5 4 RKA—F —Eebl ey s R M 6 7 ik by 3@ FH;

2
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B 6-F 10 4 KA B —F = Kb 691 REEREMG T He3Nam+~FH.
F 25

10a. 10b. 10bl. 30a. 30b. 30bl: #4444
10bt. 112al. 212bl. 30bt: TR
20 . K2: 4%

20a: B EALHEAE

110: A&k

112a. 212a: % —%EiR%EH

112b. 212b. 212b’: # 824K
112b1: % —TR3
112b2: % = TR

120: PR3

220a: % —AMHHR

220b: H Z A

222a: FH—AEE
222b: H oA A

224a: F—ABAEAAR

224b: H ZABAEMAR

230a. 230b: 4] KRAE

240a. 240b: &4\~ E

250a. 250b: /&

¥

A FH—X
B: —RX

Cl. C2: MrAHIR a4 2@ 4: )30 5
K1: BEREIrsH

Ql. Q3. Q4: HBHRHELE
Q2: #EHMELZ
R1. R2: wI4#

S1: %F%& @

T1: 4M%& &

T2. T3. T4. T5. T6: TA&
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hl. h2. h3. h4. h5: HiE
pl. p2. p3: TR=RE]FE
wl. w2. w3: TR

61\ 622 7‘%:@%/5{

A 1-B 5 27 KEP—F— L0169 REERENG F EN IO TE
B. wB 1w, Br—EE 110, T54h—%—RK AUE—%_KXB. £
REHBF, F—R A H—FIEFE/E (high voltage threshold, HVT) X,
" X B A —1&KI& % /E (low voltage threshold, LVT ) X; #l4e% —X A
AH—Hrh /M ANGER, MH X B AH—FHERRX, 12KK P TAAFR,
Beoh, AEREWR T ARL IR, KERGLL T R, 12K K AT R
Fl T EZAREANVA LG R IR, PLEFREZMmE.

FEJR 110 B =5 —85 k&M 112a TH —RX A, =5 88k 4 112b
FH K B, RE#HRBTHE R A FHRAF 2 KLEH 1122, LETH
Z X B FHRCA T LK LE M 112b, 12FF A6 5 —85 K45 M) 112a &
B T EEAREE M 1120 9 AR TR T ok, EARERG) P, F—RkEM 112a 5
% S5 ARLEM) 1120 AHARR 6945 M FBEP, % —84k4EM 112a 69— /A hl
L5 Z 85 0K4EH) 1120 09— 55 h2 48R, % —85K &M 112a 09— TR LA
wl 5 5% 8R4 M) 112b 69— TRERTEE w2 AR, &5 — 85 K4 M 112a 2 14)
69 —TRERNEFE pl &5 &5 — 65 K44 112b 2 19 69 —TRERE) 2E p2 4B F), 4wk
—k, sTARGGLEM T RS 4 EIME T BT T — KRR H B it T 2 AR K
HATH ARG RV T L0, A F & IR AR 4R, MRG0
EM], AR AK B INVA L CH R, B4l —SE R 4EM 112a 2 9] 69— TR 3619 2B
pl 5 &5 8Lk 4E ) 112b X 18] 69— TR 2R 18] $E p2 =T A48 .

HFmms, MRS RGN 112a TH—K A, UBRHRE 5K
#)112b F5 —RX B #4975 %, T @A 2R R-FTFRFIE, 4, RA4E—3Kk
JEA (K% ), HFIA 4= SIT (sidewall image transfer)®| 4 T7, EH L
RARAEE (R4eT), FHREBERMILZ L E T 63REA b st &
TR0 5 —SE IR 45 M) 112a VAR 86 K4EM) 112b 6942 B . 34, AT —4%
2 T, ERKREM (ReT) PRINH RS —SIKEH 1122 AR R

4
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ZEEARLEM 112b. dmdl, TARE —EERLEM 1122 AR H ﬁéﬂké*#@ 112b F
R 110 P egEtE. E—EZap P, HRF —85IKeEH 112a VAR F — 85K
LM 112b B RP A TRAREAEE (R T ), T TESFMEL L F /R MR
xf(aaﬂ'ﬁr\ (tri-gate MOSFET). 4wdt—3k, &) T 5 —&R4&M 112a AR FH — 8%
4EM 112b 5B 5 e~ w B 8| LA = 3 fkd (a4 =k &
Zi"%%ﬁibﬁ@ ), B BeAHARNE Z AMAR 3% 2L b A E (tri-gate MOSFET). 4842 F-F
R an R, ARG R an KR T B A Bk = AR mAE H AT A
WG, TR B ARG KL T EA R BA TR T A, AR
BR3h @, R T 5 SRAF A4S 4G AR BR B WA, TR — E AP, I RGN
BE (RET), MTREEHRMEL LT HRS —EA S REM G % MR L
o AR (multl gate MOSFET) — &% X 3% 2 dL 4% (fin field effect transistor, Fin
FET). $# X abhREF, TR THSEHEE (RET), F—8RKEMH
112a VAR 5 — 883Kk 44 112b 5 /5 42 35 AR, 69 A~ v B Z A1 ASUAT v 48 ik A &y

SOl AT AR, AL A ER T AR K ey F SRR, ) izu&fa
—REEFF, &%H&E%%ﬂﬁ(ﬁ«Txﬁu%ﬂ%tﬂ%f&@
2B % AR (RéeT) Loy Emis T80 E, BPoT 7R84
YT AR B 465 3R L e EIE.

-&ﬁﬂﬂﬁAe%% %um&um% — R AWGF—E5REM 112a
MAVARZ R =R B 495 5y 112b M3,

4% 4 M) 10a & 10b *T 1) &0717 X A A48 % (shallow trench isolation,
STI) ##), 12 KL A RVARATR, %444 10a A 10b =T L2844, 12
ARE R TVARL Ky TR, EARZEB T, 242 %um&ummﬁﬁA% X A
04 5 —S5 R LEM 112a ML B 5 — X B 645 LEM) 112b M, & F %
—RX AVEFE R B PHRF SHMNL%4EM 10a & 10b, wibF5H —RK A
B H X B W eyt #hsg Ay, o7 st T8 — RIRRAE B o xf T % A~ Rt
AT MR AT LN, T &SRR AR R, M RIGEH L
M, ALK B R VA A R, B E A 60, 4445 10a & 10b T R5 5,
Ho3 d itk s 64 TEH R, ERE ML,

Bl ETRG —SEAREEM) 112a VAR H 884K 112b 25, Tk
MHAT—HREELLEF, ASHTE K AURE =K B ¥ &I (Well)
REFEE R eGEFE /%,
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g, wl 1-8 2 i, BAR—EEAERL 200, FEF X A2EE
¥ R B, #¥mdms, whl 1w, TAEHELE —#E20 THF KA
B F R B, 45, ARFBEAL—REIFIERT (ReT) mHR—BE
LR IUEF K1 FHA20 £, BERAABIUVEF K1 BEF R ARk
FHF X B, RE, Blmdikz]| FHE T EHBRALTH X B egREH 4G
#HAL 20, AT H— K A Bk —E LA 20a. FEP, #PRE LRI
tRF] K1, 4wl 2 Piw. EARZEAT, BEASBHE 20a H—RIEE, 12
KR TRV S A TR,

Bh, #AT—BBREMELL Ql, BHRH X B eG4 10b 69—
2R 10bt, B m—w4 44 10b] FREH F 85 R4EH 1120 9 —F —TR
3R 112bl, 40 3 B, EIRE, T EHEABIE 200 2T EEH —X A,
X A GG thsE M) 10a B E —S5 KM 112a ARSI R ZAERY.
FE R ZHA P, BREMELE Pl T4l 4ok —4 R A = Ak R4k %] H)1F T
Y, HxtFea4eE M 10b VAR F 5Kk eEM 1120 B A SikzlikdE, FBp
st F 44545 M) 10b 694k %) ik KTt F 8% 850k 112b e94% %) &, FAi
AA I 4. 2% 45 M) 10b A2 52 )7 L RAS IR 5 — 85 4R 45 4 112, {2 AL B At 2
R, EEMENRBF, BREELL Pl LT AL MEELE, (mruhtFT
Lol IRt T4 45 M) 10b VAR H — 88 R4 M) 112b B S48 ek, U4
PR30 69 46,5 45 4 10b FF 2R 58 B 3R 50 5 — 854K 4544 112b.

qo ] 4 B, SAT—REEME LT Q2, 5 —EKLEM 112b 69 5 —TR
3 112b1 $9—4L 4@ T1 2R, BdmHR—2JR3r 120, B2 % —sbke i
112b 645 —TRER 112bl. fEARFE#B T, @ -F4%4EH 10a Z 10b & E4bdh
2H AR, BURER 120 ik dy BACADLE AR, 4otk T /& L2 4I4E ¥ F 5T — 1R
Hut, &EHELTEL P2 AL A —FAHME LD, Flo—RA9HE
I 2 R—/FAx#% A7 4 (in situ steam generation, ISSG ) #|4F T2, /24K & 5
VAl R,

25, EHRBIRE 120 255, BREEAEHE 20a, 4B 5 . 3
JE, &mEHT—BREE LT Q3, R MAR4es M 10a & 10bl 49 —=3
VAR IR ER 120, B RiE 5 —85 KM 112a 69— TRER 112al AR H —
SEIRZEM) 112b 69— 5 TR0 11202, £ RFE 4] F 2 a4 R HIME T P3 At
FH —85KeEM 1122 AR 85 0K4E M) 112b BT BUR 3R 120 vA R sb b 4

6
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H) 10a & 10b1 49 S AR EIE, B mas SR 4 10a & 10bl &9 —=2)
VAR R AFG R BT 120, 0 R E R RE —S6 KM 112a AR F 8%
JREEH) 112D,

Job—3k, BPEREA — AR 6 2 MR Cl 69 5 85 K4
112b, 124RG R K645 —5 K5 M) 112a, E PN ARe 3 @LEMEH C1 A
R —F WA 0, MIEWAE O RLERKTFRFT 90° . FEiRiA,
VAR K BR 69T s LR M 0 75 ik, TR T BARAF 0G4 M UFAE. 5 — 85 K4 M)
112a $9TRERTEE wl KT 5 88k 4) 112b 69— TR E w3, &5 —85K
LM 112a TRERZJE) 49 TRER 8] BE pl (s T 25 85k 4E 4 112b TRERX 8] 64—
TRERE FE p3. F —85AK4EHM) 112b 694k e 3@ M35 Cl & T 444
1 10bl ¢9—TRE T2, /2T HF—RX A 6944 4M 10ae9—TR&E T3 S T2 T
% X B W4t 10b] 49TRE T2, 5 —85IKk4EM 112a B Fea4 44
10a 49— & & h3 s T 5 =85k 4: M) 1120 B i T4445 4 1001 49— 5 /2 h4.
Fr—8E KM 112a BB TAK 110 495 /E hl, KT 5 Z88Kk4E4 112b K i
F AR 110 89— & & hS.

Z )G, BTG G GRS IRE FEME T L. Blde, 5 R R
— AR IX T B — X A G5 —KR4EM 112a AR B X B 695 85 k4 4
112b; 5519 R IB /R AB T AMARAN 320 64 5 — S8R 4E M) 112a VAR & — 85 KM
112b b; B B EMAE. 5 —85 K44 112a VAR F 88K
112b 4.

A E, A RIS R SR 112a AR BA ARG 2@
LEMIBRS Cl 89 5 84 R4 112b, 7 B RAMARF 45 M T 5% —85 K44 112a
VAR G 85 IK4EH) 112b b, 3AF — X B 69— 5695 85 K454 1120 R
2EH AR B @GS Cl, 2RLARRA T, AT, BRES
SR, ST RAB B 6 5 — LR SE M VA B R ARLE M, VA AR S R
KT —SEREMA BT S REMZ IS, + FBRE R0 F —sREH
VAR 85 IR 45 M AT AR K IR 04T RS R EE M 6 T ik, W T R AR R
g 3 & LE MR o 0 B Z8E KMy, Hb B T SE R LR A 6 AR AR 64 3 0 25 A B
AR T B TR T 77

B 6-F 10 a7 ALK — 5% = F 35| 69T mEL R MGG 7 ik 3\ T &
B. B 6w, HBAR—EKI10, THH—F—KAAXE—% KB, A

7
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JE 110 B — % —85 k45 M 2128 TH —R A, =% —85R44 2120 T4 =
X B, AEZ#H]FH—RK A FHRAF —E5IK4H 2122, AEFH X B
R, AN R 4E M) 212b, ARBTH ARG —SE K S5 212a S B 8%
REEH 212b 69 BARTR T b, EMT H —Fe0], REHMB|69H 4R %
M) 212a 5 F 88 IKLEM) 212b AHARR) 6945, dedb—k, sTAREG LM T H 1R
V& A A3 T 3 — R H Bl 2 T 8 AN R Rt A7 450 04 4 22 %) 15
TR, AT AR T AR GGEE, MM 694H, (2RE R
ATk, T —5 KM 212a AR Z 85K &EH) 2120 69 7 ik 55 5 — F 56145
FE, HARBHE.

Bg, RN — 4% 454 30a A 30b T 5 —X A 695 —854k45 4 212a
MAVA B X B 65 85 KLEH) 212b M4,

46.% 45 M) 30a & 30b FT 4w h —i% A AE 4% (shallow trench isolation,
STL) ##), EABmd —XARGLLESNE T LR, 12RE P TALA TR,
445 45 M) 30a B 30b T 4w h BALA , (B ARK B VA A FR. 2R 3645 F,
4% 45 M) 30a & 30b Rl EP3ANE — X A 695 —8E R4 M) 212a MA VLR H —
X B#gFH 88 K&M 2120 M, mF5 —XK AVUERSH X B FHRFHHY
2% #5 4] 30a & 30b, b FH —RK AR FH X B oy esH, TH1E
b F B — R IR KA B Bf At T 3 A Rkt ATiaF e LA T 2 0f, 8 T4
R 3R> A AR 69 BOR, MR 69EM, 12 RK A RA H TR, £ A4l
AP, %M 30a & 30b T R, Hosldik i ageiE TR, L
FEREBMA., BN, BHRGE KM 212a VAR H 845 K4 H) 212b =
G, TMAFEMHT BRI LE, U5 TE K AUERF KX B ¥
7 R F(Wel )3 H 2R = R a9l R s /%,

Z )5, BR—% —MWE 220a 35545 T 5 — R A 895 —84 K44 212a,
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Application/Control Number: 14/512,475 Page 2
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DETAILED ACTION
Notice of Pre-AlA or AIA Status

1. This application is being examined under the first inventor to file provisions of the AlA.

Priority

2. Receipt is acknowledged of certified copies of papers submitted under 35 U.S.C. 119(a)-
(d); papers have been placed of record in the file.

Election/Restrictions
3. Restriction to one of the following inventions is required under 35 U.S.C. 121:

I. Claims 1-8, drawn to a fin-shaped device, classified in CPC classes HO1L 29/0657,
HO1L 21/76232, HO1L 21/764, HO1L 29/0661, and HO1L 29/6609. This invention contains
claims directed to the following patentably distinct species: a first species comprising a first
embodiment (e.g. Fig. 5) depicting a fin-shaped structure with two regions of fins; and a second
species comprising a second embodiment (e.g. Fig. 10) depicting a fin-shaped structure with
spacers dielectric layers between regions.

II. Claims 9-20, drawn to a method for forming a fin-shaped device, classified in CPC
classes HO1L 27/10852, HO1L 27/10817, HO1L 28/91, HO1L 28/87, and HO1L 27/10855. This
invention contains claims directed to the following patentably distinct species: a first species
comprising a first embodiment (e.g. Figs. 1-5) depicting a method for forming a fin-shaped
structure with two regions of fins; and a second species comprising a second embodiment (e.qg.
Figs. 6-10) depicting a method for forming a fin-shaped structure with spacers dielectric layers
between regions.

4. Inventions | and Il are related as product and process of making. The inventions are
distinct if either or both of the following can be shown: (1) that the process as claimed can be
used to make another and materially different product or (2) that the product as claimed can be
made by another and materially different process (MPEP § 806.05(f)). In the instant case, the
product as claimed can be made by another and materially different process such as providing a

0127



Application/Control Number: 14/512,475 Page 3
Art Unit: 2829

substrate, growing a fin-shaped structure in a first area using a mask over the second area,
growing a fin-shaped structure in the second area using a mask over the first area, and using
another mask over the second area to grow a different shape at the top of the second fin-
shaped structure (that is, epitaxially growing the fin structure rather than etching or treating a
pre-grown fin structure).

5. In the event that Applicant elects Group |, it further requires species restriction as
follows: Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for
prosecution on the merits to which the claims shall be restricted if no generic claim is finally held
to be allowable. The species are independent or distinct because the species disclose differing
fin-shaped structures that are not considered identical or obvious variants of one another. There
is a search and/or examination burden for the patentably distinct species as set forth above for
at least the following reason(s) apply: the species or groupings of patentably indistinct species
require a different field of search.

6. In the event that Applicant elects Group I, it further requires species restriction as
follows: Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for
prosecution on the merits to which the claims shall be restricted if no generic claim is finally held
to be allowable. The species are independent or distinct because the species disclose differing
methods of forming fin-shaped structures that are not considered identical or obvious variants of
one another. There is a search and/or examination burden for the patentably distinct species as
set forth above for at least the following reason(s) apply: the species or groupings of
patentably indistinct species require a different field of search.

7. Restriction for examination purposes as indicated is proper because all the inventions
listed in this action are independent or distinct for the reasons given above and there would be a
serious search and/or examination burden if restriction were not required because one or more

of the following reasons apply:
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(a) The inventions have acquired a separate status in the art in view of their different
classification; and

(b) The inventions require a different field of search (for example, searching different
classes/subclasses or electronic resources, or employing different search queries).

Applicant is advised that the reply to this requirement to be complete must include (i)
an election of an invention to be examined even though the requirement may be traversed

(37 CFR 1.143) and (ii) identification of the claims encompassing the elected invention.

The election of an invention may be made with or without traverse. To reserve a right to
petition, the election must be with traverse. If the reply does not distinctly and specifically point
out supposed errors in the restriction requirement, the election shall be treated as an election
without traverse. Traversal must be presented at the time of election in order to be considered
timely. Failure to timely traverse the requirement will result in the loss of right to petition under
37 CFR 1.144. If claims are added after the election, applicant must indicate which of these
claims are readable upon the elected invention.

Should applicant traverse on the ground that the inventions are not patentably distinct,
applicant should submit evidence now of record showing the inventions to be obvious variants
or clearly admit on the record that this is the case. In either instance, if the examiner finds one
of the inventions unpatentable over the prior art, the evidence or admission may be used in a
rejection under 35 U.S.C. 103 or pre-AlA 35 U.S.C. 103(a) of the other invention.

Conclusion
8. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Tyler Drye, whose telephone number is (571)270-0635. The examiner
can normally be reached on Monday-Thursday: 9AM-5PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ha Nguyen can be reached on 2-1678. The fax phone number for the organization
where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
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applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TYLER DRYE/
Examiner, Art Unit 2829

/Michelle Mandala/

Primary Examiner, Art Unit 2829
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FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Appl. No. 1 14/512,475 Confirmation No. 5891
First Named Inventor : Wen-Jiun Shen

Filed : October 13, 2014

TC/A.U. : 2829

Examiner : DRYE, TYLER B

Docket No. : NAUP2310USA

Customer No. : 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450
AMENDMENT

Sir:

In response to the Office action of August 11, 2015, please amend the above-identified
application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 6 of this paper.
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Amendments to the Claims:

The listing of claims will replace all prior versions and listings of claims in the
application:

Listing of Claims:

Claim 1 (original): A fin-shaped structure, comprising;:
a substrate having a first fin-shaped structure located in a first area and a second
fin-shaped structure located in a second arca, wherein the second

fin-shaped structure comprises a ladder-shaped cross-sectional profile part.

Claim 2 (original): 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 the top part

of the second fin-shaped structure.

Claim 3 (original): 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.

Claim 4 (original): 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.

Claim 5 (original): 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.
Claim 6 (original): 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.
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Claim 7 (original): The fin-shaped structure according to claim 1, further comprising:
a plurality of first fin-shaped structures and a plurality of second fin-shaped
structures, and the pitch between each top part of the first fin-shaped
structures is less than the pitch between each top part of the second

fin-shaped structures.

Claim 8 (original): 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 (LVT) area.

Claim 9 (withdrawn): 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 arca 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 the 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.

Claim 10 (withdrawn): The method of forming a fin-shaped structure according to
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claim 9, wherein the isolation structure comprises oxide and the modified part

comprises oxide.

Claim 11 (withdrawn): The method of forming a fin-shaped structure according to

claim 9, wherein the treatment process comprises an oxidation process.

Claim 12 (withdrawn): The method of forming a fin-shaped structure according to
claim 11, wherein the treatment process comprises an oxygen gas-containing

process or an in-situ steam generated (ISSG) process.

Claim 13 (withdrawn): The method of forming a fin-shaped structure according to
claim 9, wherein the removing process comprises an ammonia and nitrogen

trifluoride containing etching process.

Claim 14 (withdrawn): A method of forming a fin-shaped structure, comprising:
providing a substrate having a first fin-shaped structure located ina first area
and a second fin-shaped structure located in a second area;
forming a first gate across the first fin-shaped structure and a second gate across
the second fin-shaped structure, wherein the first gate sequentially
comprises a first dielectric layer and a first sacrificial gate covering the first
fin-shaped structure, and the second gate sequentially comprises a second
dielectric layer and a second sacrificial gate covering the second fin-shaped
structure;
removing the first sacrificial gate and the second sacrificial gate, thereby exposing
the first diclectric layer and the second diclectric layer;
covering a mask in the first area but exposing the second area;
performing a removing process to remove an external surface of a top part of the
second fin-shaped structure; and

removing the mask.
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Claim 15 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising:
forming a dielectric layer covering the first fin-shaped structure and the second

fin-shaped structure after the mask is removed.

Claim 16 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, wherein the external surface of the top part of the second fin-shaped
structure and the whole second dielectric layer are removed by the removing

Proccess.

Claim 17 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising:

removing the first dielectric layer completely after the mask is removed.

Claim 18 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising:
removing the first dielectric layer and the second dielectric layer completely

before covering the mask.

Claim 19 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising;:
forming 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 after the substrate is provided, wherein a top part of the
isolation structure of the second area is also removed while the removing

process is performed.
Claim 20 (withdrawn): The method of forming a fin-shaped structure according to

claim 14, wherein the removing process has no removing sclectivity to the

isolation structure and the second fin-shaped structure.
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U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Appl. No. 14/512,475
Reply to Office action of August 11, 2015

REMARKS/ARGUMENTS

Recognizing that Internet communications are not secure, I hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
clectronic mail. I understand that a copy of these communications will be made of record

in the application file.

Election/Restriction

Restriction to one of the following inventions is required under 35 U.S.C. 121:

I. Claims 1-8, drawn to a fin-shaped device, classified in CPC classes HO1L
29/0657, HOIL 21/76232, HO1L 21/764, HO1L 29/0661, and HO1L 29/6609. This
invention contains claims directed to the following patentably distinct species: a first
species comprising a first embodiment (e.g. Fig. 5) depicting a fin-shaped structure
with two regions of fins; and a second species comprising a second embodiment (e.g.
Fig. 10) depicting a fin-shaped structure with spacers diclectric layers between
regions.

II. Claims 9-20, drawn to a method for forming a fin-shaped device, classified in
CPC classes HO1L 27/10852, HO1L 27/10817, HO1L 28/91, HO1L 28/87, and HO1L
27/10855. This invention contains claims directed to the following patentably distinct
species: a first species comprising a first embodiment (e.g. Figs. 1-5) depicting a
method for forming a fin-shaped structure with two regions of fins; and a second
species comprising a second embodiment (e.g. Figs. 6-10) depicting a method for

forming a fin-shaped structure with spacers dielectric layers between regions.

Response
Applicant hereby eclects Invention I, first species as the subject matter to be

examined in response to the above restriction requirement. The claims and the figure
readable upon the elected Invention I, first species are claims 1-8 and FIGS5. Claims
9-20 are therefore withdrawn from consideration in the instant application, and
applicant reserves the right to file divisional applications based on these claims.

Consideration of the elected claims 1-8 is polity requested.
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Appl. No. 14/512,475
Reply to Office action of August 11, 2015

Applicant respectfully requests that a timely Notice of Allowance be issued in this

casc.

Sincerely yours,

/Scott Margo/ Date: 08/21/2015

Scott Margo, Patent Agent No. 56,277

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : ScottMargo(@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 12 hours behind the Taiwan time, i.e. 9 AM in D.C. =9 PM in Taiwan.)
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Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.
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after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
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closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.
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B Claim(s) 1-20 is/are pending in the application.
5a) Of the above claim(s) 9-20 is/are withdrawn from consideration.
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7)Y Claim(s) 1-8is/are rejected.

8)[] Claim(s) ____is/are objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
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Priority under 35 U.S.C. § 119
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Certified copies:
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2] Certified copies of the priority documents have been received in Application No.
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Application/Control Number: 14/512,475 Page 2
Art Unit: 2829

DETAILED ACTION
Notice of Pre-AlA or AIA Status

1. This application is being examined under the first inventor to file provisions of the AlA.
In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the

statutory basis for the rejection will not be considered a new ground of rejection if the prior art
relied upon, and the rationale supporting the rejection, would be the same under either status.

Priority

2. Receipt is acknowledged of certified copies of papers submitted in accordance with 35
U.S.C. 119(a)-(d); these papers have been placed of record in the file.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.— The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

3. Claim 1 is rejected under 35 U.S.C. 112(b) as being indefinite for failing to particularly
point out and distinctly claim the subject matter which the inventor regards as the invention.
Specifically, the phrase “ladder-shaped cross-sectional profile” fails to fully and explicitly
describe the relationship between the top portion and the lower portion of the second fin-shaped
structure. For the purposes of further examination on the merits, this limitation shall be
understood by the examiner to mean "a top portion with a width smaller than the width of a
lower portion, wherein the change of width from the lower portion to the top portion is step-like."
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Art Unit: 2829

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is
not identically disclosed as set forth in section 102 of this title, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have been
obvious before the effective filing date of the claimed invention to a person having ordinary skill in
the art to which the claimed invention pertains. Patentability shall not be negated by the manner in
which the invention was made.

4, Claims 1-5 are rejected under 35 U.S.C. 103 as being obvious over Lee et al. (US
2013/0259823 A1, hereafter “Lee”) in view of Kim et al. (US 2014/0335673 A1, hereafter “Kim”).

Regarding claim 1, Figs. 5 and 6 of Lee disclose a fin-shaped structure (a FinFET
device), comprising: a substrate (20) having a first fin-shaped structure (238) located in a first
area (200) and a second fin-shaped structure (138) located in a second area (100). Lee
specifically discloses that the two regions are used to form different device regions (0014),

thus, it would be essential that the two regions have different electronic properties.

Lee fails to disclose a structure wherein the second fin-shaped structure comprises a
ladder-shaped cross-sectional profile part.

However, Fig. 4 of Kim teaches a FinFET device comprising an upper portion (110) and
a lower portion (120 and 103) with a ladder-shaped cross-sectional profile such that the width of
the top part (W1) is larger than the width of the lower portion (W2) (see §0039). A capping layer
(130) is disposed over the top and sides of the top portion (110) to act as an etch resist etching
the substrate (100) to form the lower fin (120 and 103) before forming an insulation region (105).
Kim teaches that the benefit of this structure is to prevent a short-channel effect in the fin
structure (0003).

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the structure of Lee with the structure of Kim for the
benefit of reducing short channel effects in a FinFET device. As mentioned above, only one fin
region of Lee (e.g. 100, §0014) is to be used as a transistor region, so that the modification
would obviously not need to be made on both regions.
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Regarding claim 2, the combination of Lee and Kim teaches the device as recited in
claim 1. The modification of Lee with Kim, as shown above, makes obvious the device wherein
the width of a top part of the first fin-shaped structure (200 of Lee, unmodified by Kim per
argument to claim 1) is larger than the width of the top part of the second fin-shaped structure
(100 of Lee, modified by Kim to reduce the short channel effect of the transistor).

Regarding claims 3-5, the combination of Lee and Kim teaches the device as recited in
claim 1. Lee further discloses a structure further comprising: an isolation structure (30_1 and
30_2) disposed beside the first fin-shaped structure 238) of the first area (200) and beside the
second fin-shaped structure (138) of the second area (100) respectively (claim 3); wherein a
top surface of the isolation structure of the first area (30_2) is higher than a top surface of the
isolation structure of the second area (30_1, see Fig. 5 and 90018) (claim 4); and wherein a
height of the first fin-shaped structure (238, Hsn,) protruding from the isolation structure (30_2) is
lower than a height of the second fin-shaped structure (138, Hsn) protruding from the isolation
structure (30_1, 90018).

The modification of Lee with Kim, as shown above, makes obvious the device wherein
the ladder-shaped cross-sectional profile part (modified top of 138) is higher than a top surface
of the isolation structure (30_1) (claim 3).

5. Claims 6 is rejected under 35 U.S.C. 103 as being obvious over Wahl in view of Kim, as
applied to claims 1-5 above, and in further view of Wahl et al. (US 2012/0313169 A1, hereafter
"Wahl").

Regarding claim 6, the combination of Lee and Kim teaches the device as recited in

claim 1.

This combination fails to teach a device 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.

However, Fig. 5 of Wahl teaches a structure for overcoming channel width limitations in
FinFET transistors (0003-0007). Wahl teaches that fins of a single FinFET transistor should
have different heights than the fins of a different device in order to avoid channel width
quantization problems (90029). Wahl further shows that changing the heights of fins for
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different devices allows for the design of devices with different power properties (§0025-0026).
Thus, the benefit to changing the heights of fins in a FInFET structure is to allow greater control
over the power and resistance properties of the individual devices.

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the structure of Lee, as modified by Kim, with the
structure of Wabhl for the benefit of allowing greater control over the power properties of the
individual devices of Lee.

6. Claims 7 and 8 are rejected under 35 U.S.C. 103 as being obvious over Lee in view of
Kim, as applied to claims 1-5 above, and in further view of Chang et al. (US 8,669,167 B1,
hereafter “Chang”).

Regarding claims 7 and 8, the combination of Lee and Kim teaches the device as
recited in claim 1. Lee further teaches a device further comprising a plurality of first fin-shaped
structures (238) and a plurality of second fin-shaped structures (138).

This combination fails to teach a device wherein the pitch between each top part of the
first fin-shaped structures is less than the pitch between each top part of the second fin-shaped
structures (claim 7); and wherein the first area comprises a high voltage threshold (HVT) area
and the second area comprises a low voltage threshold (LVT) area (claim 8).

However, Chang teaches a method for adjusting the pitch of the fins in a FinFET device
in order to control the threshold voltage (V;) for the device by varying the amount of gate metal
and work function material provided in between the fins (see ABS). Specifically, Chang shows
that as the pitch increases between fins, the threshold voltage (V:) decreases (see e.g. Fig. 5).
Thus, the obvious benefit of this structure is to allow one to control the threshold voltages of
FinFET devices by changing the pitches of the fins in different devices on the same substrate.

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the structure of Lee, as modified by Kim, with the
structure of Chang for the benefit of allowing greater control over the voltage properties of the
individual devices of Lee.
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Conclusion

7. The examiner has pointed out particular references contained in the prior art of record
within the body of this action for the convenience of the Applicant. Although the specified
citations are representative of the teachings in the art and are applied to the specific limitations
within the individual claim, other passages and figures may apply. Applicant, in preparing the
response, should consider fully the entire reference as potentially teaching all or part of the
claimed invention, as well as the context of the passage as taught by the prior art or disclosed

by the examiner.

8. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Tyler Drye, whose telephone number is (571)270-0635. The examiner
can normally be reached on Monday-Thursday: 9AM-5PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ha Nguyen can be reached on (571) 272-1678. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Tyler Drye/
Examiner, Art Unit 2829

/Michelle Mandala/
Primary Examiner, Art Unit 2829
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AMENDMENT

In response to the Office action of September 22, 2015, please amend the
above-identified application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Amendments to the Claims:

The listing of claims will replace all prior versions and listings of claims in the
application:
Listing of Claims:
Claim 1 (currently amended): A fin-shaped structure, comprising:
a substrate having a first fin-shaped structure located in a first area and a
second fin-shaped structure located in a second area, wherein the
second fin-shaped structure comprises a ladder-shaped cross-sectional

profile part, wherein the width of a top part of the ladder-shaped

cross-sectional profile is smaller than the width of a lower part of the

ladder-shaped cross-sectional profile, wherein the change of width
from the lower part to the top part is step-like; and

two gates directly disposed over the first fin-shaped structure and the second

fin-shaped structure respectively.

Claim 2 (original): 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 the
top part of the second fin-shaped structure.

Claim 3 (original): The fin-shaped structure according to claim 1, further comprising:
an isolation structure disposed beside the first fin-shaped structure of the first
arca and beside the second fin-shaped structure of the second arca
respectively, and the ladder-shaped cross-sectional profile part is

higher than a top surface of the isolation structure.
Claim 4 (original): 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.

Claim 5 (original): The fin-shaped structure according to claim 1, wherein a height of
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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.

Claim 6 (original): 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.

Claim 7 (original): The fin-shaped structure according to claim 1, further comprising:
a plurality of first fin-shaped structures and a plurality of second fin-shaped
structures, and the pitch between cach top part of the first fin-shaped
structures is less than the pitch between each top part of the second

fin-shaped structures.

Claim 8 (original): 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 (LVT) area.

Claim 9 (withdrawn): A method of forming a fin-shaped structure, comprising:

providing a substrate having a first fin-shaped structure located ina first
arca 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 arca
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
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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 the 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.

Claim 10 (withdrawn): The method of forming a fin-shaped structure according to
claim 9, wherein the isolation structure comprises oxide and the modified

part comprises oxide.

Claim 11 (withdrawn): The method of forming a fin-shaped structure according to

claim 9, wherein the treatment process comprises an oxidation process.

Claim 12 (withdrawn): The method of forming a fin-shaped structure according to
claim 11, wherein the treatment process comprises an oxygen

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

Claim 13 (withdrawn): The method of forming a fin-shaped structure according to
claim 9, wherein the removing process comprises an ammonia and nitrogen

trifluoride containing etching process.

Claim 14 (withdrawn): A method of forming a fin-shaped structure, comprising:
providing a substrate having a first fin-shaped structure located ina  first
area and a second fin-shaped structure located in a second area;
forming a first gate across the first fin-shaped structure and a second gate
across the second fin-shaped structure, wherein the first gate

sequentially comprises a first dielectric layer and a first sacrificial
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Claim

Claim

Claim

Claim

Claim

gate covering the first fin-shaped structure, and the second gate
sequentially comprises a second dielectric layer and a second
sacrificial gate covering the second fin-shaped structure;

removing the first sacrificial gate and the second sacrificial gate, thereby
exposing the first dielectric layer and the second dielectric layer;

covering a mask in the first area but exposing the second area;

performing a removing process to remove an external surface of a top part
of the second fin-shaped structure; and

removing the mask.

15 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising:
forming a dielectric layer covering the first fin-shaped structure and the

second fin-shaped structure after the mask is removed.

16 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, wherein the external surface of the top part of the second
fin-shaped structure and the whole second dicelectric layer are removed by

the removing process.

17 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising;:

removing the first dielectric layer completely after the mask is removed.

18 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising:
removing the first dielectric layer and the second dielectric layer completely

before covering the mask.

19 (withdrawn): The method of forming a fin-shaped structure according to
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claim 14, further comprising;:
forming an isolation structure beside the first fin-shaped structure of the
first area and beside the second fin-shaped structure of the second
arca respectively after the substrate is provided, wherein a top part of
5 the isolation structure of the second area is also removed while the

removing process is performed.
Claim 20 (withdrawn): The method of forming a fin-shaped structure according to

claim 14, wherein the removing process has no removing selectivity to the

10 isolation structure and the second fin-shaped structure.
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REMARKS/ARGUMENTS

Recognizing that Internet communications are not secure, I hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

Reconsideration of the present application is politely requested. Claims 1 — 20
remain pending in the case. In order to more particularly point out and distinctly claim
that which the applicant regards as his invention, Claim 1 has been amended. No new
matter is introduced by this amendment. Acceptance of this amendment is respectfully

requested.

Amendments to the claims

Claim 1 has been amended to include the features “the width of a top part of the
ladder-shaped cross-sectional profile is smaller than the width of a lower part of the
ladder-shaped cross-sectional profile, wherein the change of width from the lower part
to the top part is step-like” and “two gates directly disposed over the first fin-shaped
structure and the second fin-shaped structure respectively”. No new matter is
introduced by these amendments. Acceptance of the amended claim is respectfully

solicited.

Claim Rejections — 35 USC §112

Claim 1 was rejected under 35 U.S.C. 112(b) as being indefinite for failing to
particularly point out and distinctly claim the subject matter which the inventor
regards as the invention. Specifically, the phrase “ladder-shaped cross-sectional
profile” failed to fully and explicitly describe the relationship between the top portion
and the lower portion of the second fin-shaped structure. This limitation was
understood by the examiner to mean “a top portion with a width smaller than the
width of a lower portion, wherein the change of width from the lower portion to the

top portion is step-like.”
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Response
Claim 1 has been amended to include the feature “the width of a top part of the

ladder-shaped cross-sectional profile with a width smaller than the width of a lower
part of the ladder-shaped cross-sectional profile, wherein the change of width from the

lower part to the top part is step-like” in accordance with the Examiner’s statement.

Claim Rejections — 35 USC §103

Claims 1 — 5 were rejected under 35 U.S.C. 103 as being obvious over Lee et al.
(US 2013/0259823 Al hereafter “Lee”) in view of Kim et al. (US 2014/0335673 Al,
hereafter “Kim™).

Claim 6 was rejected under 35 U.S.C. 103 as being obvious over Wahl in view of
Kim, as applied to claims 1 — 5 above, and in further view of Wahl et al. (US 201
2/0313169 Al, hereafter “Wahl”).

Claims 7 and 8 were rejected under 35 US.C. 103 as being obvious over Lee in
view of Kim, as applied to claims 1-5 above, and in further view of Chang et al. (US

8,669,167 B1, hereafter “Chang”).

Response

Claim 1

Amended Claim 1 now includes the feature “two gates directly disposed over the
first fin-shaped structure and the second fin-shaped structure respectively”. As
detailed in the specification of the instant application, after the modified parts 120 on
the second fin-shaped structures 112b are removed (shown in FIGs.4 — 5), gates are
directly disposed over the first fin-shaped structures and the second fin-shaped
structures respectively. This is described in Para [0023]: “Thereafter, processes such
as forming gates or transistors may be performed. For instance, a gate may be
formed across the first fin-shaped structures 112a of the first area A and the
second fin-shaped structures 112b of the second area B respectively; a source/drain

may be formed in the first fin-shaped structures 112a and the second fin-shaped
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structures 112b beside the gates respectively; and an interdielectric layer may be
formed to cover the gates, the first fin-shaped structures 112a and the second

fin-shaped structures 112b” (emphasis added).

oo
H

NI

7
2
nrirer
%

T e LA
v
e riaa,

| e,
e

o

In FIG.5A of Kim, the capping pattern 130 (equated to the modified parts of the
current application) is not removed, and the etching stop layer 150 is directly disposed
on the capping pattern 130. In other words, there is no gate directly disposed on a
fin-shaped structure. Therefore, Kim fails to disclose “two gates directly disposed
over the first fin-shaped structure and the second fin-shaped structure respectively” as

recited in Claim 1.
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Since amended Claim 1 of the present application defines “two gates directly
disposed over the first fin-shaped structure and the second fin-shaped structure
5  respectively”, the applicant firmly believes that Claim 1 is different from and cannot

be anticipated by Kim in combination with the other prior arts such as Lee.

Claims 2 — 8
Claims 2 — 8 are dependent upon Claim 1 and should therefore be found

10 allowable if Claim 1 is found allowable.

Conclusion

It is respectfully suggested that, in light of the above, none of the cited references,

10
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alone or in combination, teaches or makes obvious all of the limitations of amended
Claim 1. Reconsideration of Claim 1 is therefore politely requested. As claims 2 — 8
are dependent upon Claim 1, they should be allowable if Claim 1 is allowed.

Reconsideration of claims 2 — 8 is therefore politely requested.

Applicant respectfully requests that a timely Notice of Allowance be issued in this
case.
Sincerely yours,

/Scott Margo/ 11/17/2015
Date:

Scott Margo, Patent Agent No. 56,277

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : ScottMargo@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in
D.C. is 13 hours behind the Taiwan time, i.e. 9 AM in D.C. = 10 PM in Taiwan.)

11
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DETAILED ACTION
Notice of Pre-AlA or AIA Status

1. This application is being examined under the first inventor to file provisions of the AlA.

Response to Arguments

2. Applicant’'s amendments filed 11/18/2015 are sufficient to overcome the previous
grounds of rejection. New grounds of rejection in light of the amended claims are provided.
These grounds of rejection are made FINAL below.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness
rejections set forth in this Office action:

A patent for a claimed invention may not be oblained, notwithstanding that the claimed invention is
not identically disclosed as set forth in section 102 of this title, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have been
obvious before the effective filing date of the claimed invention to a person having ordinary skill in
the art to which the claimed invention pertains. Patentability shall not be negated by the manner in
which the invention was made.

3. Claims 1-5 are rejected under 35 U.S.C. 103 as being obvious over Lee et al. (US
2013/0259823 A1, hereafter “Lee”) in view of Kim et al. (US 2014/0335673 A1, hereafter “Kim”).

Regarding claim 1, Figs. 5-7 of Lee disclose a fin-shaped structure (a FinFET device),
comprising: a substrate (20) having a first fin-shaped structure (238) located in a first area (200)
and a second fin-shaped structure (138) located in a second area (100), and two gates (see Fig.
7, 150 and 152 and 250 and 252) directly disposed over the first fin-shaped structure (250 and
252) and the second fin-shaped structure (150 and 152), respectively. 150 and 250 represent
respective gate dielectric layers, while 152 and 252 represent gate electrodes formed over the
separate section of fin-shaped structures (§0020). Lee specifically discloses that the two
regions are used to form different device regions (§0014), thus, it would be essential that the
two regions have different electronic properties.
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Lee fails to disclose a structure wherein the second fin-shaped structure comprises a
ladder-shaped cross-sectional profile part, wherein a width of a top part of the ladder-shaped
cross-sectional profile is smaller than the width of a lower part of the ladder-shaped cross-
sectional profile, wherein the change in width from the lower part to the top part is step-like.

However, Fig. 4 of Kim teaches a FinFET device comprising an upper portion (110) and
a lower portion (120 and 103) with a ladder-shaped cross-sectional profile such that the width of
the top part (W1) is smaller than the width of the lower portion (W2) (see §0039). A capping
layer (130) is disposed over the top and sides of the top portion (110) to act as an etch resist
etching the substrate (100) to form the lower fin (120 and 103) before forming an insulation
region (105). Kim teaches that the benefit of this structure is to prevent a short-channel effect in
the fin structure (0003).

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the structure of Lee with the structure of Kim for the
benefit of reducing short channel effects in a FinFET device. As mentioned above, only one fin
region of Lee (e.g. 100, §0014) is to be used as a transistor region, so that the modification
would obviously not need to be made on both regions.

Regarding claim 2, the combination of Lee and Kim teaches the device as recited in
claim 1. The modification of Lee with Kim, as shown above, makes obvious the device wherein
the width of a top part of the first fin-shaped structure (200 of Lee, unmodified by Kim per
argument to claim 1) is larger than the width of the top part of the second fin-shaped structure
(100 of Lee, modified by Kim to reduce the short channel effect of the transistor).

Regarding claims 3-5, the combination of Lee and Kim teaches the device as recited in
claim 1. Lee further discloses a structure further comprising: an isolation structure (30_1 and
30_2) disposed beside the first fin-shaped structure 238) of the first area (200) and beside the
second fin-shaped structure (138) of the second area (100) respectively (claim 3); wherein a
top surface of the isolation structure of the first area (30_2) is higher than a top surface of the
isolation structure of the second area (30_1, see Fig. 5 and §0018) (claim 4); and wherein a
height of the first fin-shaped structure (238, H;.o) protruding from the isolation structure (30_2) is
lower than a height of the second fin-shaped structure (138, H;y,¢) protruding from the isolation
structure (30_1, §0018).
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The modification of Lee with Kim, as shown above, makes obvious the device wherein
the ladder-shaped cross-sectional profile part (modified top of 138) is higher than a top surface
of the isolation structure (30_1) (claim 3).

4, Claims 6 is rejected under 35 U.S.C. 103 as being obvious over Wahl in view of Kim, as
applied to claims 1-5 above, and in further view of Wahl et al. (US 2012/0313169 A1, hereafter
"Wahl").

Regarding claim 6, the combination of Lee and Kim teaches the device as recited in

claim 1.

This combination fails to teach a device 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.

However, Fig. 5 of Wahl teaches a structure for overcoming channel width limitations in
FinFET transistors (§0003-0007). Wahl teaches that fins of a single FinFET transistor should
have different heights than the fins of a different device in order to avoid channel width
quantization problems (90029). Wahl further shows that changing the heights of fins for
different devices allows for the design of devices with different power properties (§0025-0026).
Thus, the benefit to changing the heights of fins in a FinFET structure is to allow greater control
over the power and resistance properties of the individual devices.

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the structure of Lee, as modified by Kim, with the
structure of Wahl for the benéefit of allowing greater control over the power properties of the
individual devices of Lee.

5. Claims 7 and 8 are rejected under 35 U.S.C. 103 as being obvious over Lee in view of
Kim, as applied to claims 1-5 above, and in further view of Chang et al. (US 8,669,167 B1,
hereafter “Chang”).

Regarding claims 7 and 8, the combination of Lee and Kim teaches the device as
recited in claim 1. Lee further teaches a device further comprising a plurality of first fin-shaped
structures (238) and a plurality of second fin-shaped structures (138).
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This combination fails to teach a device wherein the pitch between each top part of the
first fin-shaped structures is less than the pitch between each top part of the second fin-shaped
structures (claim 7); and wherein the first area comprises a high voltage threshold (HVT) area
and the second area comprises a low voltage threshold (LVT) area (claim 8).

However, Chang teaches a method for adjusting the pitch of the fins in a FinFET device
in order to control the threshold voltage (V) for the device by varying the amount of gate metal
and work function material provided in between the fins (see ABS). Specifically, Chang shows
that as the pitch increases between fins, the threshold voltage (V:) decreases (see e.g. Fig. 5).
Thus, the obvious benefit of this structure is to allow one to control the threshold voltages of
FinFET devices by changing the pitches of the fins in different devices on the same substrate.

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to modify the structure of Lee, as modified by Kim, with the
structure of Chang for the benefit of allowing greater control over the voltage properties of the
individual devices of Lee.

Conclusion

6. Applicant's amendment necessitated the new ground(s) of rejection presented in this
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant
is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the date of this

final action.
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7. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Tyler Drye, whose telephone number is (571)270-0635. The examiner
can normally be reached on Monday-Thursday: 9AM-5PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ha Nguyen can be reached on (571) 272-1678. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

[Tyler Drye/
Examiner, Art Unit 2829

/Michelle Mandala/
Primary Examiner, Art Unit 2829
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REMARKS/ARGUMENTS

Request for Continued Examination:
The applicant respectfully requests continued examination of the above-indicated

application as per 37 CFR 1.114.

Recognizing that Internet communications are not secure, I hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

Reconsideration of the present application is politely requested. Claims 1 — 20
remain pending in the case. In order to more particularly point out and distinctly claim
that which the applicant regards as his invention, Claim 1 has been amended. Claims
2 — 3 and 5 — 6 have been amended in accordance with the amendments to Claim 1.
Claim 7 has been canceled. No new matter is introduced by this amendment.

Acceptance of this amendment is respectfully requested.

Amendments to the claims

Claim 7 has been cancelled and its limitations incorporated into Claim 1, which
has been further amended to include the feature “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 structures

[[comprises]] comprise ladder-shaped cross-sectional profile parts, the pitch between

each top part of the first fin-shaped structures is less than the pitch between each top

part of the second fin-shaped structures, while the pitch between each lower part

below the top part of the first fin-shaped structures is the same as the pitch between

each lower part below the top part of the second fin-shaped structures, and the width

of each top part of the ladder-shaped—eross-sectionalprofile second fin-shaped
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structures is smaller than the width of each lower part of the second fin-shaped

structures ladder—shaped-eross-—sectionalprefile, wherein the change of width from the

lower part to the top part is step-like”. No new matter is introduced by these

amendments. Acceptance of the amended claims is respectfully solicited.

Claim Rejections — 35 USC §103

Claims 1 — 5 were rejected under 35 U.S.C. 103 as being obvious over Lee et al.
(US2013/0259823 Al, hereafter “Lee”) in view of Kim et al. (US 2014/0335673 Al
hereafter “Kim”).

Claim 6 was rejected under 35 U.S.C. 103 as being obvious over Wahl in view of
Kim, as applied to claims 1 — 5 above, and in further view of Wahl et al. (US
2012/0313169 Al, hereafter “Wahl”).

Claims 7 and 8 were rejected under 35 U.S.C. 103 as being obvious over Lee in
view of Kim, as applied to claims 1 — 5 above, and in further view of Chang et al. (US
8,609,167 B1, hereafter “Chang”).

Response
Claim 1

Amended Claim 1 now includes the feature “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 structures

[[comprises]] comprise ladder-shaped cross-sectional profile parts, the pitch between

each top part of the first fin-shaped structures is less than the pitch between each top

part of the second fin-shaped structures, while the pitch between each lower part

below the top part of the first fin-shaped structures is the same as the pitch between

each lower part below the top part of the second fin-shaped structures, and the width

of each top part of the ladder-shaped—eross-sectionalprofile second fin-shaped

structures is smaller than the width of each lower part of the second fin-shaped

structures ladder-shaped-eross-sectional prefile, wherein the change of width from the
lower part to the top part is step-like”. The feature is supported by the illustrations of
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FIGs.1 and 4 — 5. FIG.1 is shown below. The amendments are further supported by
the specification, Para [0013]: “In this embodiment, the first fin-shaped structures
112a and the second fin-shaped structures 112b have the same structure. A height hl
of each of the first fin-shaped structures 112a is common to a height h2 of each of the
second fin-shaped structures 112b; a width w1l of a top part of each of the first
fin-shaped structures 112a is the same as a width w2 of a top part of each of second
fin-shaped structures 112b; and a pitch pl between a top part of each of the first
fin-shaped structures 112a is the same as a pitch p2 between a top part of each of the
second fin-shaped structures 112b”.

The above quoted section details that a pitch pl between each of the first
fin-shaped structures 112a is the same as a pitch p2 between each of the second

fin-shaped structures 112b.

FIG. 1

Therefore, as the top part 112b1 of each of the second fin-shaped structures 112b

is removed (shown in FIGs.4 — 5), only the pitch P1 between each top part 112al of
the first fin-shaped structures 112a will be less than the pitch P3 between each top
part 112b2 of the second fin-shaped structures 112b, while the pitch between each
lower part below the top part of the first fin-shaped structures is the same as the pitch

between each lower part below the top part of the second fin-shaped structures.
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In FIG. 5 of Chang, all of the fins comprising top parts and lower parts have
5  different pitches.

Large Pich (tow ¥y Medium Piich {nom Viy Tight Puek (kigh V)
e, e e
Hd 1 -1
i I —‘E i
#0247 i m 025/‘1 l n:c/ m
3 Ella 3(:; b BaAX 03¢ 1
FIG. 5

Since amended Claim 1 of the present application defines “a substrate having a

10
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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
structures [[comprises]] comprise ladder-shaped cross-sectional profile parts, the pitch
between each top part of the first fin-shaped structures is less than the pitch between

each top part of the second fin-shaped structures, while the pitch between each lower

part below the top part of the first fin-shaped structures is the same as the pitch

between each lower part below the top part of the second fin-shaped structures. and

the width of each top part of the ladder-shaped—eross—sectionalprefile second

fin-shaped structures is smaller than the width of each lower part of the second

fin-shaped structures ladder-shaped—eress-sectionalprefile, wherein the change of
width from the lower part to the top part is step-like”, the applicant firmly believes

that Claim 1 is distinctively different from and cannot be anticipated by Lee in view of

Kim.

Claims 2 —6 and 8

Claims 2 — 6 and 8 are dependent upon Claim 1 and should therefore be found
allowable if Claim 1 is found allowable.
Claim 7

Claim 7 has been cancelled.

Conclusion

It is respectfully suggested that, in light of the above, none of the cited references,
alone or in combination, teaches or makes obvious all of the limitations of amended
Claim 1. Reconsideration of Claim 1 is therefore politely requested. As claims 2 — 6
and 8 are dependent upon Claim 1, they should be allowable if Claim 1 is allowed.

Reconsideration of claims 2 — 6 and 8 is therefore politely requested.

Applicant respectfully requests that a timely Notice of Allowance be issued in this

case.

11
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Sincerely yours,

/Scott Margo/ 02/18/2016
Date:

Scott Margo, Patent Agent No. 56,277

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : ScottMargo@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 13 hours behind the Taiwan time, i.e. 9 AM in D.C. = 10 PM in Taiwan.)

12
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FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Appl. No. ©14/512,475 Confirmation No. : 5891
First Named Inventor : Wen-Jiun Shen

Filed - October 13, 2014

TC/A.U. . 2829

Examiner . CHI, SUBERR L

Docket No. . NAUP2310USA

Customer No. o 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT AND REQUEST FOR CONTINUED EXAMINATION
In response to the Office action of December 17, 2015, please amend the
above-identified application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 7 of this paper.
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Amendments to the Claims:

The listing of claims will replace all prior versions and listings of claims in the

application:

Listing of Claims:

Claim 1 (currently amended): 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 structures [[comprises]] comprise
[[a]] ladder-shaped cross-sectional profile parts, the pitch between

each top part of the first fin-shaped structures being less than the pitch

between each top part of the second fin-shaped structures, while the

pitch between each lower part below the top part of the first

fin-shaped structures is the same as the pitch between each lower part

below the top part of the second fin-shaped structures, and-wherein the

width of [[a]]_each top part of the second fin-shaped structures

ledder-shaped-eross-sectional-profile is smaller than the width of [[a]].
each lower part of the_second fin-shaped structures ladder-shaped-

eross-sectionalprofile, wherein the change of width from the lower
part to the top part is step-like; and

two gates directly disposed over the first fin-shaped structures and the

second fin-shaped structures respectively.
Claim 2 (currently amended): The fin-shaped structure according to claim 1, wherein
the width of [[a]] each top part of the first fin-shaped structures is larger than

the width of the each top part of the second fin-shaped structures.

Claim 3 (currently amended): The fin-shaped structure according to claim 1, further

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

higher than a top surface of the isolation structure.

Claim 4 (original): 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.

Claim 5 (currently amended): The fin-shaped structure according to claim 1, wherein a
height of the first fin-shaped structures protruding from the isolation
structure is lower than a height of the second fin-shaped structures

protruding from the isolation structure.

Claim 6 (currently amended): The fin-shaped structure according to claim 1, wherein a
height of the first fin-shaped structures protruding from the substrate is
higher than a height of the second fin-shaped structures protruding from the

substrate.

Claim 7 (canceled)

Claim 8 (original): 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 (LVT) area.

Claim 9 (withdrawn): A method of forming a fin-shaped structure, comprising:
providing a substrate having a first fin-shaped structure located ina  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
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Claim

Claim

Claim

Claim

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 the 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.

10 (withdrawn): The method of forming a fin-shaped structure according to
claim 9, wherein the isolation structure comprises oxide and the modified

part comprises oxide.

11 (withdrawn): The method of forming a fin-shaped structure according to

claim 9, wherein the treatment process comprises an oxidation process.

12 (withdrawn): The method of forming a fin-shaped structure according to
claim 11, wherein the treatment process comprises an oxygen

gas-containing process or an in-situ steam generated (ISSG) process.
13 (withdrawn): The method of forming a fin-shaped structure according to

claim 9, wherein the removing process comprises an ammonia and nitrogen

trifluoride containing etching process.
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Claim 14 (withdrawn): 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;

forming a first gate across the first fin-shaped structure and a second gate
across the second fin-shaped structure, wherein the first gate
sequentially comprises a first dielectric layer and a first sacrificial
gate covering the first fin-shaped structure, and the second gate
sequentially comprises a second dielectric layer and a second
sacrificial gate covering the second fin-shaped structure;

removing the first sacrificial gate and the second sacrificial gate, thereby
exposing the first dielectric layer and the second dielectric layer;

covering a mask in the first area but exposing the second area;

performing a removing process to remove an external surface of a top part
of the second fin-shaped structure; and

removing the mask.

Claim 15 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising:
forming a dielectric layer covering the first fin-shaped structure and the

second fin-shaped structure after the mask is removed.

Claim 16 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, wherein the external surface of the top part of the second
fin-shaped structure and the whole second dielectric layer are removed by

the removing process.
Claim 17 (withdrawn): The method of forming a fin-shaped structure according to

claim 14, further comprising:

removing the first dielectric layer completely after the mask is removed.
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Claim 18 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising:
removing the first dielectric layer and the second dielectric layer completely

5 before covering the mask.

Claim 19 (withdrawn): The method of forming a fin-shaped structure according to
claim 14, further comprising:
forming an isolation structure beside the first fin-shaped structure of the
10 first area and beside the second fin-shaped structure of the second
area respectively after the substrate is provided, wherein a top part of
the isolation structure of the second area is also removed while the

removing process is performed.
15  Claim 20 (withdrawn): The method of forming a fin-shaped structure according to

claim 14, wherein the removing process has no removing selectivity to the

isolation structure and the second fin-shaped structure.
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
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L.

DETAILED ACTION

Notice of AIA Status

The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR
1.17(e) has been timely paid, the finality of the previous Office action has been withdrawn

pursuant to 37 CFR 1.114. Applicant's submission filed on 02/19/2016 has been entered.

Response to Arguments

The Applicant’s arguments with respect to claims #1-6 and 8 in the reply filed on
02/19/2016 have been carefully considered, but are moot in view of the new grounds of

rejection.

The Examiner was unable to find the claim limitations in the prior art, therefore no prior

art rejection has been applied.
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Claim Rejections — 35 USC § 112(b)

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

Claims 1-6 and 8 are rejected under 35 U.S.C. 112(b) as being indefinite for failing
to particularly point out and distinctly claim the subject matter which the inventor or a

joint inventor, or for pre-AlA the applicant, regards as the invention.

5. As to claim 1, there is a lack of antecedent basis for “the pitch between each top part of
the first fin-shaped structures” (emphasis added), “the pitch between each top part of the
second fin-shaped structures” (emphasis added), "the pitch between each lower part below
the top part of the first fin-shaped structures" (emphasis added), and "the pitch between each

lower part below the top part of the second fin-shaped structures” (emphasis added).

6. Furthermore as to claim 1, the term “pitch” appears to be incorrectly used. First,
Applicant’s Specification does not define the term. Second, the manner in which the
Applicant is using it is contrary to the definition accorded by one of ordinary skill in the art.
According to the Semiconductor Glossary' the definition of “pitch” is “the center-to-center
distance between features of an integrated circuit”. Applicant’s pitch “P1” and "P3” are not

center-to-center distances. Moreover, it appears that the actual pitch of the Applicant’s

! www.semilsource.com/glossary

0210



Application/Control Number: 14/512,475 Page 4
Art Unit: 2829

device is constant between first and second fin-shaped structures because the center-to-center
distance does not change.

Where applicant acts as his or her own lexicographer to specifically define a term of a
claim contrary to its ordinary meaning, the written description must clearly redefine the claim
term and set forth the uncommon definition so as to put one reasonably skilled in the art on
notice that the applicant intended to so redefine that claim term. Process Control Corp. v.
HydReclaim Corp., 190 F.3d 1350, 1357, 52 USPQ2d 1029, 1033 (Fed. Cir. 1999). The term
“pitch” in claim 1 is used by the claim to mean “a distance between non-corresponding
points,” while the accepted meaning is “a center-to-center distance between corresponding

points”. The term is indefinite because the specification does not clearly redefine the term.

7. Claims 2-6 and 8 remained rejected under 35 U.S.C. 112(b) by virtue of their dependence

on claim 1.

Specification Objection

8. The Specification is objected to because it lacks antecedent basis for the term “pitch”.

See Examiner’s discussion, supra.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SUBERR CHI whose telephone number is (571)270-3955. The

examiner can normally be reached on 9-5 pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ha Nguyen can be reached on (571)272-1678. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

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

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

/SUBERR CHI/
Examiner, Art Unit 2829

/HA TRAN T NGUYEN/
Supervisory Patent Examiner, Art Unit 2829
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. U.S. Palent:and Yrademark Office; U.S. DEPARTMENT OF COMMERCE:
Under 1hegggarwm Reduction Act of 1595, no persons are gsgired 1o respond 10 a coflsction of ln(ormallon unfas; I djsplays a vaﬂd OMB conirol aumber,

= : . . -STATEMENT UNDER 37 CFR 3 73]0[ e

Applicant/Patent Owner: WEN-JIUN SHEN, Fu, Sgu-t, Yen-Liang Wu, Chiqug t.-u. Hung, Yu-Hsiang, Chang, Chung-Fu, MAN LING LU, Thon, Yi-Wel

| Application No./Patent No.. 147512, 475 Flled/Issue Date:’ 2014/10/13
Titted: . FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF’

-l UNITED MICROELEGTRONICS CORP. _, corporation

o {Name of ‘Assignge), lType ol Asa[gnee eq co:pumlkm pannershrp. unwensi{y. sovemmem agency 8lo). -

|} states that, for the patent appilcairoh/patem rdentlfyed above, itis (choose one of optlons 1, 2 Bor 4 below)
1. - The assignee of the entire right, tille, and mterest. .

42, [:] An assignge of less than the entrre ngh! mle and mtereol (chsck appliqable qu)

I_I The extent (by. percen\age) 01 its ownershlp ln!eres! is . SRR %. Addnrqnal State) ment(s) by the owners
holdmg the balance of the !merest mg sgg gbmmed to accouni for 100% oi  the: pwnershrp mt

D Thera are. unsparctﬂed percemages of ownersmp Tne other parties, lncludmg inventors, who together own ihe entn'e
rlght. tltle and imoresl are:

* Additional Statement(s) bym “owne
rlghl ti [ ,and lnleresi

B 3. D The asslgnee of an undivlded Interes\lmha anmety (a: ote. ]
.| The other panles !nciuding rnvemors whomgethar oWn the entire Tight, title, andmlerest ‘arer

viaa coun proceedlnq or. the ﬂke (e G bankrupxcy, proba!e) ol
[ wnershrp mterest was que) The‘oertlhed document(s) showmg tha trans[er is attached

4. [ The recrp[ent"
,complete transfe

- ,A . An assrgnmem Yrom the invemor(s) nl the patem appncauonlpatem ldammed above The asslgnment was recorded in
i the Unrted States Patent and Trademark Oﬂrce at Reel 033934 — Frame 0381~ - for whrch a cop

1. From: To:
The documem was recorded in the Unned States Patenx and Tradernark Oﬂice ats o )
Reel , Frame' ~_or for which- a copy 1hereof Is anached Lo
2. From: s To:
The document was recorded in tha United States Palent and Trademark Olflce at
Reel Frame _ — for whlch a copy lhereoi i§ anached

T 5 [Page1012] o ——— o —— g ™
This collaction of information Is raqulmd by 97 CFR 3. 73(b) The. m!ofmalmn Is‘required ip crbmm or reinln a benoﬂl by he publlc vmlch is 10 ma (and by !tro USFTDk:
pracess} an application, Conhdemlemy is govorned by 05 4.8.C. 122.and 37 CFR 1.11 ard 1.14. Thi le iotake 12.1 plete, including -
gathering, p(apamg and al form-to:the USPTO. Time will vary dq:endng upen ihe mdivldual case, Any commems on the amount

of lime you require {0 comple}amls torm anolo( sugyeslions for roducing this.burden, should be:sent tothe Chlef inferiatian Officer, U.S. Patent aud Trademark .
Office, U.S. Department of Commerce, £.0. Box 1450, ‘Atgxandria, VA' 22313-1450. DO.NOT SEND FI:ES OR, COMPL,ETFD FORMS TO THIS, ADDHESS SEND
T0: Commissioner for Patents, PO, Box 1450, Alexandria, VA 22313- 3450 . .

If vou need assisiance in completing the form, call 1- 800 PTO-9199 and select option 2.
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To: Suberr Chi

Page 3 of 3

Under she Pa

Best Available Copy

2016-11-05 00:45:07 (GMT) 886266021291 From: DEAN TAN

PTO/AIA/BE. (08-12)

Apptovedior use through 01/31/2013. OMB.0851-0031

U.S, Palom and Tradsmark Difice; U.S. DEPARTMENT OF COMMERCE

rwork Reduction Act ai 1996: no nelsom aro f ulrcd lo res ond 10 a collection of lﬂforma\bn unless it displays a valld OMB cenlrol numbor.

STATEMENT UNDER 37 CFR 3.73(c)

8. From:

3. From; To:
The document was recorded In the United States-Palent and Trademark lece at
Reet , Frarme , or for which a copy thereof ls atxached
4. From: To:
The document was recorded in the United States Patent and Trademark Ofﬂce at
Rasgi . Frame. , of forwhich a copy thereof |s auached,
5. From. _ To: i
" The document was recorded’in lhe Unned States Patent and Trademark Oﬂlce at
Reel Frame , or forwhich a, cupy 1hereof is anached
To: .

As requlred by 37 CFR.3, 73(0)(1)
.asmgnea was, or cont:urrenﬂy is. bemg. submitted for reoordaﬂoh pursuant 10:37 CFR 3 A1

INOTE: A

the documeptary evider\ce of the cham of title-from’ !he orlglnal owner lo the

ssparate copy (l @, a true copy of the ongmalassugnment dncument(s)) musl be submmed {0 Asmgnmen
acccrdance with 37 CFR Pa 3,1 rgcord the asslgnmem In the Teoords oflha USPTO ‘See: MPEP 3

~ Signature

,uNSHEN

GY NG

| Printed or Typed Name

“{Page20f?]
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Best Available Copy
}!

Y3 Suberr Chi  Page 1 0of 3 2016-11-05 00:38:24 (GMT) 886266021291 From: DEAN TAN

RECEIVED
CENTRAL FAX CENTER

Nay 84 20%
[ AUTHORIZATION TO ACT IN'A REPRESENTATIVE CAPACITY ]

| in re Application of: WEN-JIUN SHEN, Fu, Ssu-l, Yen-Liang Wu, Chia-Jong Liu, Hung, L
-1 Yu-Hsiang, Chang, Chung Fu, MAN-LING LU Chen Yi-Wej . -

.~ IAppiication No: .14_/512,4,15. o TFiled: 2014/10/13

Title: FIN-SHAPED STRUCTURE AND MANUFACTURING MI:.THOD THEREO]-

.Attp,rr}.ey Docket No. :"NAUP2310USA " Art Un:t 2829

- The practmoner named below is authonzed to, conduct anterv;ews and has the authonty 0.
" bind the principal coneerned, ‘(Note:. pursuant {0:37 CFR 10 57(0); & practmoner cannot- - -
- authgrize other registered. practttloners {0 conduct mtervtews without consent of the' cllent s
DS ':ai‘ter fuli disclosure.) Furthermore, the practltloner is authonzed to ﬁle correspondence in;: ..
'the above-ldentmed appllcatlon pursuant to 37 CFR 1 34' Sl ) :

4 Name O R Reglstratton No
.} Ding Yu'Tan’ L 58812

" ..assignee.

TRamer—— T Tie

CJINSHENGYANG 77l gMe Patent Prosecution Dept/
A " |intellectual Property & LegaIAffarrs ERERS: U T
Ke ),‘-14 t~"fh,e/~;,v~f ( Ovn7 — ’ ~D|v151on Manager )

Th|s is.nota Power of Attorneyq) the above-:named practationer Accordlngly, ’the

) .Apractmoner named above does not have authonty 10'sign a request to-change the = -~

' -correspondence address, a request for an express abandonment, a disclaimer, a power of S
attorney, or other document requiring the sngnature of the. apphcant assignee of the entire”” .- -
“interest or an attorney of record. If appropriate, a separate Power of Attorney to.the... . .~

" “above-named practitioner should be executed and filed in the Umted States Patent-and -
“Trademark Office. .
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Best Available Copy

To: Suberr Chi  Page 10f3

2016-11-05 02:20:20 (GMT)

RECEIV
CENTRAL FAlX EENTER

NOV 04 20%

886266021291 From; DEAN TAN

AUTHORIZATION TO-ACT IN'A REPRESENTATIVE CAPACITY j

| In re Application of: WEN-JIUN SHEN, Fu, Ssu-l, Yen-Liang Wu, Chia-Jong Liu, Hung, L
-| Yu-Hsiang, Chang, Chung Fu, MAN:-LING LU Chen, Yi-Wei : i RN

o Application No: 14!51.2.475._

[ Filed2014/10/13

Title: "FIN-SHAPED STRUCTURE AND MANUFACTURING Mle—]OD THEREO]*

-Attpmey-aockemo. “NAUP2310USA

Art Unlt 2829

. The practrtloner named below is authonzed to conduct mterwews and has the authonty:
o blnd 1he prlnczpal concerned (Note pursua‘nt to: 37 CFR 10 57(c) a practmoner cannm g

-~ v | Date;:2016/1104 - 7 -

JINSHENG YANG

e )’\m.z";{/lu%“’"f

1 Title:

- UMC: Pé;(ent Prosecutlon Dept / o
Tintellectual: Property & Legal Affairs.:

{%‘f o ""Dmslon Manager

‘:'i‘nThns is nota Power of Attomey@ the above-named practut:oner Accordmgly, the
ii,practltloner named above does not have authorlty 10'signa request to-.change the )
‘- ~correspondence address, a. request for an express abandonment,a disclaimer,- a power of

L

‘attarney, or other document requiring the signature ‘of the applicant, assignee of the- entxre S
o {mt,erest ar an attorney .of record.’ if appropnate a separate Power of Aitorney tothe.. .
~0 T - above-named practitioner sholild be‘executed’ and filed:in the Umted States Patent. and

Trademark Office.
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Best Available Copy
To: Suberr Chi Page2of3 2016-11-05 02:20:20 (GMT) ] 886266021291 From: DEAN TAN

RECEIVED
CENTRAL FAX CENTER

NOV 04 2016

PTO/AIA/SE (08+12)

Approvad ‘for uso-ihrqugh 01731/2013. OMB 0651-0031

us. Palam auaYrademark Offics; IJ.S. DERPARTMENT OF COMMERCE;

Undm the Pgﬁvwom Reducllo Act of 1595 no persons ase vequired to raspond 10 a cofl lon unlass irdjsplays a va!ld OMB coniro! number,

-STATEMENT UNDER 37 CFR 3 ‘73!0)_

Applicant/Patent Owner: WEN'JIUN SHEN, Fu, Sgu-1. Yen-Lisng Wu, Chla\long L-u. Hung, Yu-Haiang, Chang, Chung-Fu, MAN :LING LU, Thien, YI-Wei

| Application No./Patent No.: 14/612,475 Flled/Issue Date:" 2014/10118
Titted: .FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

T ] UNITED MICROELEGTRONICS CORP._ , corporation

. (Name of Assignee). . {Type o Asslgnee.eu _paninsrstip, uniseisiy. goverm agency, olo).

1 states that, for the patent appilcanonlpalem ldentlhed above, it ls (choose one oi optlons 1_. 2 Bor 4 below)

{1 - The asslgnee of the entire right, tille, and mlerest,

4 2, D An assignee of tess than the entire, ngh! mle and lmeresl (check applicable box) _"

I_] The extent (by. percentage) ol its ownershlp lnterast Is . P %), Addnlqnal Slate mem(s) by the own s
) holdmg the ba!ance of the 6n‘terest _rmx_w___s&_med\to accoum for. 100% 01 the: ownershlp nteresr &

D Thara are. unspecmed percentages ¢ of ownersnlp Tne other parties, lncludmg inventors, Wno toge(her own ihe enhre
nght‘ mle and mierest are:

Aq'monal Siatememis) byme“ 10
Jlght~ ,and Dnteresi .

'3 D The. assignee of an und!vlded lnterest ln iha enmeky (a: co X :
The other, pames lnciudlng mventors wht)‘together own the antire nqm m[e and mterest are

|4 UThe recxptenr
' ompleze lransfer o!on )

The m!eresy. Identnﬁed |n oonn 1 2 or""

A Lot An ass nmsm from the mvcntor(s),bl the| palem ap
the United States Palant and Trad mark. Otﬂce at Reel 033934
lhereot ;s attached

B D Achain of tile from the Invemor(s) of thepalentapphcahoh/palent |deml ed:

1. From: 'ro:

The documenl was recorded in the Umted Staies Patenx and Trademark Omce al )

Ree! . Frame- - _.orfar whlch a copy 1hareof ls attaghed
2. From: s To:
The document was recorded in the United Slales Patem and Trademark Othce at
Reel N Fr.gme __.orlof whlch a copy 1hereo1 is )
” “"[Page10f2] - ’ LTI I ~
This coliaction of laf ith qulred by 37 CFR 3. 73(b) Tha. mlo:mallon Is'requirad to ob(aln nr retam a bemill byu)e pmhc wmch Is to ﬁle (and by the USPTO fo-
. pracess) an appllcauan Confidemiamy is gwomod by. 35 0.5.C.. $22.and 37 CFR 1.11 and 1.14. This'calleclion is aslimated io 1ake 12.minvles:to compleia including -
-3 gathering, prepasing, and g 'the form-to:the USPTO. Time wil! vary depsanding upon the Individual case. Any ¢ on the amount

ol lims you'require 0 complajo. 1h-s torm andfnf sungeslbns tor roducing this-burden, Should bo sen to- l,heﬂmul nfQinatian Offcsr, U:S. Patenl aud Trademark s
Office, U.S. Depaniment of Commerce, P.0. ‘Box 1450, “Atexandria, VA 22313-1450. -DO NOT SEND FEES OR, CDMPL,,ETFD FOF!MS TQ THIS. ADDHESS SEND
70; Commissioner for Patents, PO, Box 1450, Alexandrm, YA 22313-1450: - :

If vou need assistance in completing the form, call 1- 800 PTO- )199 and select option 2.
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Best Available Copy

v e -

o~

To: Suberr Chi  Page 30of 3 2016-11-05 02:20:20 (GMT) 886266021291 From: DEAN TAN

PTO/AIA/BS: (08-32)

Approvedior uss through 01/31/2013. OMB.0851-0031

U.S, Palont and Tradsmark Difice; U.S.-DEPARTMENT OF COMMERCE

lred io res ond 'o a collection oi hformaﬂon unless it dis ays a vnlld OMB conlrol numbor.

STATEMENT UNDER 37 CFR 3, 73{c)

Under the Pagarwork Roduction Act of 1895: no mrsons aro ¢

3. From: To:
The document was recorded in the United States-Palent and Trademark O!ﬁee at
Reet ., Frame , or for which a copy thereof Is attached.

4. From: To: —
The docurhent was recorded in the United States Patent and Trademark Office at,
Reel , Frame. , or forwhich a copy-thereof is aitached,

5. From: - To: i —— —
! " The document was recorded in the 'Uniuted States Patentand Iréﬁemay}g Q?ﬁceﬂét e .
Reel Frame , or forwhich a.copy thereot is attached. -

6. From: h To:. .
’ T he dochem was recorded in lhe Unlted S(ates Palenl and Trademark Omce at
ch" vcopy 1heraoi ls nached..

o .'.A m As requlred by:37 CFR.3, 73(c)(1)(n). ‘the documentary evidbnce of 1ha cham Qf .mle from 't,he origlna whel
e 5 assignee was, or cuncurrenﬂy is. b ing, submitted for- recordahoh pursuant 10:37 CFR 311,

[NOTE:'A separate copy {i. ) lrue copy of the ongmalas&gnment document(s)) ‘must e submnted o Assngn
Division.in accordance with 37 CFR Pan3, 10 record the asslgnmant in the records oflha USPTO. See:MPEP:

. .| The undersngned(whose mle Issuppnedb low);s authonzedtoact on behall ot tne-asslgnee .

X SR O s )A&w‘f ‘/awr s o 2016/1'1]04

B %} Signature o X 0 EE Y

1| JINSHENG YANG T L irsminoiie

| Printed or Typed Name - I " - ‘Tite or'Reglstratlon Number -~ "
o ""[Pagﬁ?-bt.?]f T e e
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UNITED STATES PATENT AND TRADEMARK OFFICE

USPTO Automated Interview Request (AIR)

Nov 9 2016

This paper requesting to schedule and/or conduct an interview is appropriate because:

This submission is requested to be accepted as an authorization for this
interview to communicate via the internet. Recognizing that Internet
communications are not secure, I hereby authorize the USPTO to communicate with
the undersigned concerning scheduling of the interview via video conference,
instant messaging, or electronic mail, and to conduct the interview in accordance
with office practice including video conferencing.

Name (s) :
Ding Yu Tan

S—signature:
/Ding Yu Tan/

Registration Number:
58812

U.S. Application Number:
14512475

Confirmation Number:
5891

E-mail Address:
dean.foresight@gmail.com

Phone Number:
2816688988

Proposed Time of Interview:
11-17-2016 10:00 AM ET

Prefered Interview Type:
Telephonic

I am the applicant or applicant's representative for this application.

") UNITED STATES
PATENT AND TRADEMARK OFFICE

PATM-SILVER

0224



&j’[ AND
e

S
2, )8

UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O.Box 1450

Alexandria, Virginia 22313-1450

WWWvuSPIO.gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/512,475 10/13/2014 Wen-Jiun Shen NAUP2310USA 5891
27765 7590 112512016 | v ep— |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
P.O. BOX 506 CHI, SUBERR L
MERRIFIELD, VA 22116
| ART UNIT | PAPER NUMBER |
2829
| NOTIFICATION DATE | DELIVERY MODE |
11/25/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

Patent.admin.uspto.Rcv @naipo.com
mis.ap.uspto@naipo.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

. . , 14/512,475 SHEN ET AL.
Applicant-Initiated Interview Summary i :
Examiner Art Unit
SUBERR CHI 2829

All participants (applicant, applicant’s representative, PTO personnel):
(1) SUBERR CHI. (3)DEAN TAN.
2 . 4

Date of Interview: 17 November 2016.

Type: [X Telephonic [ Video Conference
[1 Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:
Issues Discussed []101 X112 []102 []103 []Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.

Identification of prior art discussed: Kim (US 2014/0335673); Lee (US 2013/0149826); Chang (US 8669167).

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/SUBERR CHI/
Examiner, Art Unit 2829

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20161117
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Continuation Sheet (PTOL-413) Application No. 14/512,475

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Examiner Chi and Mr. Tan discussed ltems #1-#4 on the Examiner
Interview Agenda.

As to Iltem #1, Examiner Chi does not disagree with the MPEP citation, but would like to caution the Applicant that
drawings must be drawn to scale in order to extrapolate certain dimensional limitations.

As to Item #2, Examiner Chi agrees that this proposed amendment appears to overcome the previous prior art of Kim
and Lee.

As to ltem #3, the Examiner objects to the language proposed because the wording creates an ambiguity in the first
and second distances. Furthermore, claim scope cannot be limited by reference characters from the drawings. MPEP
608.01(m).

Applicant submitted further changes to ltem #3 which appear to overcome these objections. See attached documents.

As to Item #4, the Examiner objects for similar reasons to ltem #3.

Applicant submitted further changes to ltem #4 which appear to overcome these objections. See attached documents.
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Chi, Suberr

From: KEF <dean.foresight@gmail.com>
Sent: Thursday, November 17, 2016 8:14 PM
To: Chi, Suberr

Subject: proposed amendment

Dear Examiner Chi:

I made slight changes to our amendment as follow:

“a plurality of first fin-shaped structures and a plurality of second fin-shaped structures, and the first
fin-shaped structures comprising a first fin and a second fin, the second fin-shaped structures
comprising a third fin and a fourth fin, wherein a first distance between adjacent top corners of the
first fin and the second fin of the first fin-shaped structures is less than a second distance between
adjacent top corners of the third fin and the fourth fin of the second fin-shaped structures”

“while a third distance between adjacent lower parts of the first fin and the second fin is the same as
a fourth distance between adjacent lower parts of the third fin and the fourth fin”

do you think it is ok?

best regards

Ding Tan
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To: Suberr Chi  Page 1 of 6 2016-11-11 00:03:30 (GMT) 886266021291 From: DEAN TAN

Examiner Interview Agenda

Application No. 14/512475

Claims to be discussed: Claim 1

Interview Requestor: Ding Tan

Interview Requestor Telephone No:  281-668-8988
References to be discussed :

1. Kim (US2014/0335673):

2. Lee (US2013/01498286)

3. Chang (US 8669167)

items to be discussed during interview
item #1

Applicant rep. would like to discuss with Examiner concerning definitions for
P1, P2, and P3 taken from instant application based on the following:

Please refer to MPEP 2163 on the importance of the drawings serving as

written description of an invention, which recites in part:
An applicant may show possession of an invention by disclosure of
drawings or structural chemical formulas that are sufficiently detailed to
show that applicant was in possession of the claimed invention as a whole.
See, e.g., Vas-Cath, 935 F.2d at 1565, 19 USPQ2d at 1118 (“drawings
alone may provide a ‘written description’ of an invention as required
by Ses. 1127); In re Wolfensperger, 302 F.2d 950, 133 USPQ 537 (CCPA
1962) (the drawings of applicant’s specification provided sufficient
written descriptive support for the claim limitation at issue); Aufogiro
Co. of Am. v. United States, 384 F.2d 391, 398, 155 USPQ 697, 703 (Ct. Cl.
1967) (“In those instances where a visual representation can flesh out
words, drawings may be used in the same manner and with the same
limitations as the specification.”);

Please see Figs 1 and 5 of instant application, as reproduced below:
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To: Suberr Chi  Page 2 of 6 2016-11-11 00:03:30 (GMT) 886266021291 From: DEAN TAN

Pl W1 ) W2

FIG. 5

Please refer to the structural features or elements identified as P1, P2, and P3
in the above drawings, along with their respective arrowed dimension lines,
projection lines, etc..., and based on the totality of support from instant
disclosure as a whole, including the above drawings, P1, P2, P3 can be
at least ascertained as being “distance segment having dimension
nomenclature and markings thereof”, respectively.

2
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To: Suberr Chi  Page 3 0of 6 2016-11-11 00:03:30 (GMT) 886266021291 From: DEAN TAN

Please see under the Principles of Dimensioning as described in the following
two publically available online literature:

hitps:/mech.iitm.ac.in/parti pdf

hitp:///homepages.cae.wisc.eduw/~me231/online notes/dimensoning/principals
dim.pdf

Please note that at the very least, P1 can be interpreted as being a distance
segment having a length dimension value.

ftem#2

Applicant rep. would like to propose a possible amendment to claim 1, by
deleting the features

lop-partetthesacond-finshaped-structures” from claim 1, as well as

amending ¢laim 1 further to read as follow:

Claim 1 (currently amended): A fin-shaped structure, comprising:

a substrate having a first fin-shaped structure located in a first area
and a second fin-shaped structure located in a second area,
wherein the second fin-shaped structure comprises a ladder-
shaped cross-sectional profile part, wherein the width of a top
part of the ladder-shaped cross-sectional profile is smaller than
the width of a lower part of the ladder-shaped cross-sectional
profile, wherein the change of width from the lower part to the
top part is step-like; and

two gates conformally and directly disposed over the first fin-shaped
structure and the second fin-shaped structure respectively.

Applicant rep. further submit the following comparison analysis:
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To: Suberr Chi  Page 4 of 6 2016-11-11 00:03:30 (GMT) 886266021291 From: DEAN TAN

Present Application Prior art
A ; 5 3 Kim {US2014/0335673):

130 capping pattern (SiN)
150 etch stop layer

Lee (US2013/0149826}

gates conformally and directly disposed Kim: Gates disposed on etch stop layer
over the ladder-shaped fin Lee: not ladder-shaped fin

Please see also [0023] - [0024] of the specification of instant application for
support of above proposed amendment for claim 1.

item#3

Applicant rep. would like to propose a possible amendment to claim 1, by
deleting the features

Gt

amending claim 1 further to read as follow:
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To: Suberr Chi  Page 5of 6 2016-11-11 00:03:30 (GMT) 886266021291 From: DEAN TAN

“a plurality of first fin-shaped structures and a plurality of second fin-shaped
structures, and a first distance between each adjacent top corner of the
first fin-shaped structures is less than a second distance between each
adjacent top corner of the second fin-shaped structures.”

FIG. 5

Please note that the “a first distance” and “a second distance” belong to the
type of length dimension values of length segments as previcusly discussed
under item # 1 above.

tem #4

Pending the results of discussicon for ltem # 3 above, Applicant rep. may also
discuss about a possible amendment to claim 1 in combination with ltem # 3
to further read as follow:

“while the-pitch-a third distance between each lower part below the top
part of the first fin-shaped structures is the same as the-piteh-a fourth
distance between each lower part below the top part of the second fin-
shaped structures”

Please note that Chang does not teach of varying distances between each
adjacent top corner of fin-shaped structures while the distances between
adjacent lower parts of the fin-shaped structures are maintained to be the
same. |n other words, Chang teaches of having the same adjacent top
corner distances for fin-shaped structures of the same pitch, while having
different adjacent top corner distances for fin-shaped structures of different
pitches. Please refer to the distances between adjacent top corners and the

5
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To: Suberr Chi Page 6 of 6 2016-11-11 00:03:30 (GMT) 886266021291 From: DEAN TAN

distances between adjacent lower parts for each of the fins 302a, 3025, and 302¢
as taught by Chang as shown in reproduced Fig. 5 of Chang below for further
comparison;

Large Pitch (low Vi) Medium Pitch (nom Vi) Tight Piteh (high Vi)

e P

302a 502077

302a
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Detween each lower part below the
top part of the first fin-shaped
structures is the same as

a fourth distance P6 between each
lower part below the top part of the
second fin-shaped structures”
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FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Appl. No. 0 14/512,475 Confirmation No. 5891
First Named Inventor : Wen-Jiun Shen

Filed - October 13, 2014

TC/A.U. : 2829

Examiner : CHI, SUBERR L

Docket No. : NAUP2310USA

Customer No. 0 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450
AMENDMENT

In response to the Office action of September 30, 2016, please amend the
above-identified application as follows:
Amendments to the Specification begin on page 2 of this paper.
Amendments to the Claims are reflected in the listing of claims which begins on page 4
of this paper.
Amendments to the Drawings begin on page 9 of this paper.
Remarks/Arguments begin on page 10 of this paper.
An Appendix including amended drawing figures is attached following page 20 of this

paper.
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Appl. No. 14/512,475
Reply to Office action of September 30, 2016

Amendments to the Claims:

The listing of claims will replace all prior versions and listings of claims in the
application:
Listing of Claims:
Claim 1 (currently amended): A fin-shaped structure, comprising:
a substrate having a plurality-ef first fin-shaped structure struetures located
in a first area and a plarality-of second fin-shaped structure straetures

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

straetures comprises eomprise_a ladder-shaped cross-sectional profile

fin-shaped-structures—and wherein the width of [[each]]_a top part of

the ladder-shaped cross-sectional profile second-fin-shaped-structures
is smaller than the width of [[each]]_a lower part of the ladder-shaped

cross-sectional profile-second-fin-shaped-struetures, wherein the

change of width from the lower part to the top part is step-like; and

two gates conformally and directly disposed over the first fin-shaped
structure struetures and the second fin-shaped structure straetures

respectively.

Claim 2 (currently amended): The fin-shaped structure according to claim 1, wherein
the width of [[each]]_a top part of the first_fin-shaped structure struetures is
larger than the width of [[each]]_a top part of the second fin-shaped structure
struetures.

Claim 3 (currently amended): The fin-shaped structure according to claim 1, further

comprising:
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Appl. No. 14/512,475
Reply to Office action of September 30, 2016

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

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

Claim 4 (original): 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.

Claim 5 (currently amended): The fin-shaped structure according to claim 1, wherein a
height of the first fin-shaped structure straetures protruding from the
isolation structure is lower than a height of the second fin-shaped structure

straetures protruding from the isolation structure.

Claim 6 (currently amended): The fin-shaped structure according to claim 1, wherein a
height of the first fin-shaped structure struetures protruding from the
substrate is higher than a height of the second fin-shaped structure struetures

protruding from the substrate.

Claim 7 (canceled)

Claim 8 (original): 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 (LVT) area.

Claim 9 (withdrawn-currently amended): 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
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Appl. No. 14/512,475
Reply to Office action of September 30, 2016

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 the 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, wherein the second fin-shaped structure

comprises a ladder-shaped cross-sectional profile part, wherein the

width of a top part of the ladder-shaped cross-sectional profile is

smaller than the width of a lower part of the ladder-shaped

cross-sectional profile, wherein the change of width from the lower
part to the top part is step-like.

Claim 10 (withdrawn): The method of forming a fin-shaped structure according to
claim 9, wherein the isolation structure comprises oxide and the modified

part comprises oxide.

Claim 11 (withdrawn): The method of forming a fin-shaped structure according to

claim 9, wherein the treatment process comprises an oxidation process.

Claim 12 (withdrawn): The method of forming a fin-shaped structure according to
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Reply to Office action of September 30, 2016

claim 11, wherein the treatment process comprises an oxygen

>

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

Claim 13 (withdrawn): The method of forming a fin-shaped structure according to
claim 9, wherein the removing process comprises an ammonia and nitrogen

trifluoride containing etching process.

Claims 14-20 (canceled)

Claim 21 (new): A fin-shaped structure, comprising:

a substrate having a plurality of first fin-shaped structures and a plurality of
second fin-shaped structures, and the first fin-shaped structures
comprising a first fin and a second fin, the second fin-shaped
structures comprising a third fin and a fourth fin, wherein a first
distance between adjacent top corners of the first fin and the second
fin of the first fin-shaped structures is less than a second distance
between adjacent top corners of the third fin and the fourth fin of the
second fin-shaped structures while a third distance between adjacent
lower parts of the first fin and the second fin is the same as a fourth
distance between adjacent lower parts of the third fin and the fourth

fin.

Claim 22 (new): The fin-shaped structure according to claim 21, wherein the width of
each top part of the first fin-shaped structures is larger than the width of each

top part of the second fin-shaped structures.

Claim 23 (new): The fin-shaped structure according to claim 21, further comprising:
an isolation structure disposed beside the first fin-shaped structures and
beside the second fin-shaped structures respectively, and

ladder-shaped cross-sectional profile parts of the second fin-shaped
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structures are higher than a top surface of the isolation structure.

Claim 24 (new): The fin-shaped structure according to claim 21, 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.

Claim 25 (new): The fin-shaped structure according to claim 21, wherein a height of
the first fin-shaped structures protruding from the isolation structure is lower

than a height of the second fin-shaped structures protruding from the

isolation structure.
Claim 26 (new): The fin-shaped structure according to claim 21, wherein a height of

the first fin-shaped structures protruding from the substrate is higher than a

height of the second fin-shaped structures protruding from the substrate.
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Amendments to the Specification:
Please replace paragraph [0013] with the following amended paragraph:

[0013] The substrate 110 has two first fin-shaped structures 112a in the first
area A and two second fin-shaped structures 112b in the second area B. In this
embodiment, two first fin-shaped structures 112a are formed in the first area A and
two second fin-shaped structures 112b are formed in the second area B, but the
number of the first fin-shaped structures 112a or the second fin-shaped structures 112b
is not restricted thereto. In this embodiment, the first fin-shaped structures 112a and
the second fin-shaped structures 112b have the same structure. A height hl of each of
the first fin-shaped structures 112a is common to a height h2 of each of the second
fin-shaped structures 112b; a width wl of a top part of each of the first fin-shaped
structures 112a is the same as a width w2 of a top part of each of second fin-shaped
structures 112b; and a first distance piteh—pl between a top part of each of the first
fin-shaped structures 112a is the same as a distance piteh—p2 between a top part of
each of the second fin-shaped structures 112b. Therefore, when a selective treatment
process is performed on one single area or on a plurality of areas, symmetric
structures in these areas will receive the same influence and uniform structures can be
formed. The first distance piteh-pl between a top part of each of the first fin-shaped
structures 112a may also be different from the distance piteh-p2 between a top part of

each of the second fin-shaped structures 112b.

Please replace paragraph [0022] with the following amended paragraph:
[0022] Each of the second fin-shaped structures 112b having a ladder-shaped
cross-sectional profile part Cl1 can be formed while reserving the original first
fin-shaped structures 112a. The ladder-shaped cross-sectional profile part C1 has a
bending angle 01, which is preferably larger than or equal to 90°. It is emphasized that
a specific following structure is formed by applying the method of forming a
fin-shaped structure of the present invention. The width w1 of the top part of each of

the first fin-shaped structures 112a_comprising a first fin and a second fin is larger

than a width w3 of a top part of each of the second fin-shaped structures 112b
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comprising a third fin and a fourth fin. The—piteh first distance pl ef-the—tep—part
between—each-of thefirst fin-shaped-struetures—12a between adjacent top corners of

the first fin and the second fin of the first fin-shaped structures 112a is less than a

second distance—piteh p3 eofa—top—part—between—ecach—of thesecond—fin-shaped
straetures—H2b between adjacent top corners of the third fin and the fourth fin of the

second fin-shaped structures 112b while a third distance p5 between adjacent lower

parts of the first fin and the second fin is the same as a fourth distance p6 between

adjacent lower parts of the third fin and the fourth fin. The ladder-shaped

cross-sectional profile part C1 of each of the second fin-shaped structures 112b is
higher than a top surface T2 of the isolation structure 10bl. A top surface T3 of the
isolation structure 10a in the first area A is higher than the top surface T2 of the
isolation structure 10bl in the second area B. A height h3 of each of the first
fin-shaped structures 112a protruding from the isolation structure 10a is lower than a
height h4 of each of the second fin-shaped structures 112b protruding from the
isolation structure 10b1l. The height h1 of each of the first fin-shaped structures 112a
protruding from the substrate 110 is higher than a height h5 of each of the second
fin-shaped structures 112b protruding from the substrate 110.
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Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn

PTO/SB/439 (11-15)

/~ AUTHORIZATION FOR INTERNET Application No. 14/512,475
COMMUNICATIONS IN A PATENT | Filing Date 10/13/2014
APPLICATION OR REQUEST TO First Named Inventor Wen-Jiun Shen
WITHDRAW AUTHORIZATION FOR | ArtUnit 2829
INTERNET COMMUNICATIONS | Pxaminer Name CHI, SUBERR L
Practitioner Docket No. [NAUP2310USA
To: Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

I. To authorize permission for Internet Communications.

Recognizing that Internet commmunications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

Il. To withdraw authorization for Internet Communications.

The authorization given on , to the USPTO to communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

I am the

applicant.

attorney or agent of record. Registration number 56277

attorney or agent acting under 37 CFR 1.34. Registration number

/Scott Margo/ 12/27/2016
Signature Date
Scott Margo 3027291562
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities
must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, that is
presented on behalf of a juristic entity, regardless of application filing date}. Submit multiple forms if more than one signature is required, see
below*.

|:| * Total of __ forms are submitted.
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Privacy Act Statement

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

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

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

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

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

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her desighee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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New International Application Filed with the USPTO as a Receiving Office
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an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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REMARKS/ARGUMENTS

Recognizing that Internet communications are not secure, I hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

Reconsideration of the present application is politely requested. Claims 1-6 and
8-20 remain pending in the case. In order to more particularly point out and distinctly
claim what the applicants regard as their invention, claims 1-3, 5-6 and 9 have been
amended. Claims 14-20 have been canceled. Claims 21-26 have been newly added. FIG.5
and the corresponding specification have been amended. No new matter is introduced by

this amendment.

1. Interview Summary
A telephone interview was conducted between the Applicant rep., US Patent

Agent Ding Tan, and Examiner Subber Chi on November 17, 2016. Some issues in
the aforesaid Office action were extensively discussed. The following agreements
were reached between the Examiner and the Applicant rep.:

By amending claim 1 to include the proposed amendments discussed under Items
# 2, #3, and #4:

Option #1 : two gates conformally and directly disposed over the first

fin-shaped structure and the second fin-shaped structure respectively.

Option #2 : a plurality of first fin-shaped structures and a plurality of second

fin-shaped structures, and the first fin-shaped structures comprising a first fin and a

second fin. the second fin-shaped structures comprising a third fin and a fourth fin,

wherein a first distance between adjacent top corners of the first fin and the second fin

of the first fin-shaped structures is less than a second distance between adjacent top
corners of the third fin and the fourth fin of the second fin-shaped structures.

10
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Option #3 : while a third distance between adjacent lower parts of the first fin

and the second fin is the same as a fourth distance between adjacent lower parts of

the third fin and the fourth fin.

In addition, FIG. 5 along with the corresponding passage in the specification
should be amended (by filing replacement sheet for Fig. 5 and amendment to
specification) to reflect the addition of “third distance (P5)” and “ fourth distance

(P6)” into claim 1 (see item # 4 for more details).

Furthermore, all of the features directing/relating to the “pitch” in existing claim

1 should be deleted: “the-pitch-between-eachtoppart-ofthefirst fin-shaped-struetures

Examiner then agreed that the 35 USC 112(b) rejection would be overcome,
as well as making amended claim 1 being patentable over Kim, L.ee, Chang.

In addition, arguments and amendments discussed during the interview are as
follows:

Ttem #1) Applicant rep. discussed with the Examiner concerning definitions
for P1, P2, and P3 taken from instant application based on the following:

Please refer to MPEP 2163 on the importance of the drawings serving as written
description of an invention, which recites in part:

An applicant may show possession of an invention by disclosure of drawings or
structural chemical formulas that are sufficiently detailed to show that applicant was
in possession of the claimed invention as a whole. See, e.g., Vas-Cath, 935 F.2d at
1565, 19 USPQ2d at 1118 (“drawings alone may provide a “written description’ of an
invention as required by Sec. 112”); In re Wolfensperger, 302 F.2d 950, 133 USPQ

11
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537 (CCPA 1962) (the drawings of applicant’s specification provided sufficient
written descriptive support for the claim limitation at issue); Autogiro Co. of Am. v.
United States, 384 F.2d 391, 398, 155 USPQ 697, 703 (Ct. Cl. 1967) (“In those

instances where a visual representation can flesh out words, drawings may be used in
the same manner and with the same limitations as the specification.”);

Please see Figs 1 and 5 of instant application, as reproduced below:
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10 Please refer to the structural features or elements identified as P1, P2, and P3 in
the above drawings, along with their respective arrowed dimension lines, projection
lines, etc..., and based on the totality of support from instant disclosure as a whole,

including the above drawings, P1, P2, P3 can be at least ascertained as being “distance

12
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segment having dimension nomenclature and markings thereof”, respectively.
Please see under the Principles of Dimensioning as described in the following
two publicly available online literature:

https://mech.iitm.ac.in/partl.pdf

http://homepages.cae.wisc.edu/~me23 1/online_notes/dimensoning/principals dim.pdf

Please note that at the very least, P1, P2, P3 each can be interpreted as being a

distance segment having a length dimension value.

Examiner agreed that by deleting all of the features directing/relating to the

under items # 3-4, then the 35 USC 112(b) rejection would be overcome.

Item #2) Applicant rep. discussed a possible amendment to Claim 1, by

deleting the features “the-pitch-betweeneach-toppart-ofthe first fin—shapedstructures

second-fin-shaped-struetures” from Claim 1, as well as amending Claim 1 further to

read as follow:
Claim 1 (currently amended): A fin-shaped structure, comprising:

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

cross-sectional profile is smaller than the width of a lower part of the

13
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ladder-shaped cross-sectional profile, wherein the change of width from
the lower part to the top part is step-like; and
two gates conformally and directly disposed over the first fin-shaped

structure and the second fin-shaped structure respectively.

Applicant rep. further submits the following comparison analysis:

Present Application Prios art

Kim (US2014/0335873k

130 oapping pat

150 eteh stop layes

Lee {USI013/0145828)

gates covformatiy and dieoctly disposen Eirre Butes dispasad o otch stoy layer

auer the fadder-shaped fin Ler: sot tadder-shaped fin

Please see also [0023] — [0024] of the specification of instant application for

10 support of above proposed amendment for Claim 1.
Examiner agreed that the above amendment would be beneficial.

Item #3) Applicant rep. suggested another possible amendment to Claim 1, by
15 deleting the features “the-pitch-betweeneach-toppartof-the firstfin—shaped-structures-
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second-fin-shaped-struetures” and amending Claim 1 further to read as follow:

“a plurality of first fin-shaped structures and a plurality of second fin-shaped

structures, and a first distance between each adjacent top corner of the first fin-shaped

structures is less than a second distance between each adjacent top corner of the
second fin-shaped structures.”

Applicant rep. pointed out that “a first distance” and “a second distance” belong
to the type of length dimension values of length segments as previously discussed

under item # 1 above.

I .
(s il

ek ‘“"""wwm-ﬂi

However, Examiner disagreed to the proposed claim language, and explained that
the “first distance” and “second distance” are not sufficiently defined enough, and thus
can be interpreted in different ways.

Upon further discussions during the interview, Claim 1 is further suggested to be
amended to express the first fin-shaped structures and the second fin-shaped structures in
terms of more precisely defined fins, i.e. first fin, second fin, such as for example:

“a plurality of first fin-shaped structures and a plurality of second fin-shaped

structures, and the first fin-shaped structures comprising a first fin and a second fin, the
second fin-shaped structures comprising a third fin and a fourth fin, wherein a first

15
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distance between adjacent top corners of the first fin and the second fin of the first

fin-shaped structures is less than a second distance between adjacent top corners of the
third fin and the fourth fin of the second fin-shaped structures”

Item #4) Applicant rep. also discussed another possible amendment to Claim 1 in
combination with Item # 3 to further read as follow:
“while-the-piteh a third distance PS5 between each lower part below the top part of the
first fin-shaped structures is the same as the-piteh a fourth distance P6 between each lower

part below the top part of the second fin-shaped structures”

However, Examiner has the same concerns similar for item # 3 above.

Therefore, upon further discussion, it was agreed that it would be better to combine
the amendment proposals under item # 3 and item # 4, and amendment proposal for item
# 4 should read:

“while a third distance between adjacent lower parts of the first fin and the second
fin is the same as a fourth distance between adjacent lower parts of the third fin and the

fourth fin”

During the discussion, Applicant rep. proposed the following definitions for the third
distance P5 and the fourth distance P6 based on annotated FIG. 5:

Please note that Chang does not teach of varying distances between each adjacent

16
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top corner of fin-shaped structures while the distances between adjacent lower parts of the
fin-shaped structures are maintained to be the same. In other words, Chang teaches of
having the same adjacent top corner distances for fin-shaped structures of the same pitch,
while having different adjacent top corner distances for fin-shaped structures of different
pitches. Please refer to the distances between adjacent top corners and the distances
between adjacent lower parts for each of the fins 302a, 302b, and 302c as taught by Chang

as shown in reproduced Fig. 5 of Chang below for further comparison:

Lasge Pk (ow Vi Whesdivors Fiteh {moms Vb Tighe Pieh igh Vi

Meanwhile, Applicant rep. pointed to the specification in [0013] which recites “In
this embodiment, the first fin-shaped structures 112a and the second fin-shaped structures
112b have the same structure.” for support of amendment above under item # 4.

It was also discussed during the interview that FIG. 5 along with the corresponding
passage in the specification should be amended alongside the proposed amendment to
claim 1 in item # 4 to reflect the addition of “third distance P5” and “* fourth distance P6”

into claim 1 (i.e. “while a third distance P5 between adjacent lower parts of the first fin

and the second fin is the same as a fourth distance P6 between adjacent lower parts of the

third fin and the fourth fin”) based on support at least in [0013] of the specification as

originally filed, thus no new matter is introduced by the amendment.

This response which includes amendments to the claims and the corresponding
arguments is accordingly made based on the mutual understanding reached in this

telephone interview.

17
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2. Amendments to the claims and the specification

Claim 1 has been amended to include the features “the width of a top part of the
ladder-shaped cross-sectional profile is smaller than the width of a lower part of the
ladder-shaped cross-sectional profile, wherein the change of width from the lower part to
the top part is step-like” and “two gates conformally and directly disposed over the first
fin-shaped structure and the second fin-shaped structure respectively” and cancel the
feature “the pitch between each top part of the first fin-shaped structures being less than
the pitch between each top part of the second fin-shaped structures, while the pitch
between each lower part below the top part of the first fin-shaped structures is the same as
the pitch between each lower part below the top part of the second fin-shaped structures”
according to Item 2 discussed during above telephone interview. The dependency of
claims 2-3 and 5-6 has been accordingly amended. Withdrawn Claim 9 has been amended
according to amended Claim 1. Claims 14-20 have been canceled.

FIGS5 has been amended to add “p5” and “p6”, and the corresponding Para [0013]
and Para [0022] of the specification has been amended accordingly to include the terms
“third distance p5” and “fourth distance p6”, and their relations as shown in FIGS5.

No new matter is introduced by these amendments. Acceptance of the

amendments is respectfully requested.

3. Claim Rejections — 35 USC §112(b)

The Examiner stated “As to claim 1, there is a lack of antecedent basis for “the
pitch between each top part of the first fin-shaped structures” (emphasis added), “the pitch
between each top part of the second fin-shaped structures” (emphasis added), “the pitch
between each lower part below the top part of the first fin-shaped structures” (emphasis
added), and “the pitch between each lower part below the top part of the second
fin-shaped structures” (emphasis added). Furthermore as to claim 1, the term “pitch”
appears to be incorrectly used. First, Applicant’s Specification does not define the term.
Second. the manner in which the Applicant is using it is contrary to the definition
accorded by one of ordinary skill in the art. According to the Semiconductor Glossary' the

definition of “pitch” is “the center-to-center distance between features of an integrated

18

0260



10

15

20

25

30

Appl. No. 14/512,475
Reply to Office action of September 30, 2016

circuit”. Applicant’s pitch “P1” and “P3” are not center-to-center distances. Moreover, it
appears that the actual pitch of the Applicant’s device is constant between first and second

fin-shaped structures because the center-to-center distance does not change.”

Response

The term “pitch” in Claim 1 has been canceled. Claim 1 should overcome the 35
USC 112(b) rejection. The dependent claims 2-6 and 8 of Claim 1 should overcome as

well.

4. Specification Objection
The Examiner stated that “The Specification is objected to because it lacks

antecedent basis for the term “pitch”. See Examiner’s discussion, supra.”.
2

Response

The term “pitch” in the Specification has been replaced by the terms “first
distance”, “distance” and “second distance” according to the agreements achieved during

the telephone interview.

5. Introduction of New Claims

Claim 21 is added according to Item #3 and item #4.

Claim 21 includes the feature “a substrate having a plurality of first fin-shaped
structures and a plurality of second fin-shaped structures, and the first fin-shaped
structures comprising a first fin and a second fin, the second fin-shaped structures
comprising a third fin and a fourth fin, wherein a first distance between adjacent top
corners of the first fin and the second fin of the first fin-shaped structures is less than a
second distance between adjacent top corners of the third fin and the fourth fin of the
second fin-shaped structures while a third distance between adjacent lower parts of the
first fin and the second fin is the same as a fourth distance between adjacent lower parts of
the third fin and the fourth fin”. The dependency of claims 22-26 have been newly

added as well according to claims 2-6.

19
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No new matter is introduced. Acceptance of the new claims is respectfully

requested.

It is respectfully suggested that, in light of the above, none of the cited
references, alone or in combination, teaches or makes obvious all of the limitations of
amended Claim 1 and Claim 21. Reconsideration of Claim 1 and Claim 21 is therefore
politely requested. As claims 2 — 6 and 8 are dependent upon Claim 1, they should be
allowable if Claim 1 is allowed. Reconsideration of claims 2 — 6 and 8 is therefore
politely requested. As claims 22 — 26 are dependent upon Claim 21, they should be
allowable if Claim 1 is allowed. Reconsideration of claims 22 — 26 is therefore

politely requested.

Applicant respectfully requests that a timely Notice of Allowance be issued in this

case.

Sincerely yours,

/Scott Margo/ Date: 12/27/2016

Scott Margo, Patent Agent No. 56,277

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : ScottMargo(@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in
D.C. is 13 hours behind the Taiwan time, i.e. 9 AM in D.C. = 10 PM in Taiwan.)
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[1 Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:
Issues Discussed []101 X112 []102 []103 []Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.

Identification of prior art discussed: Kim (US 2014/0335673); Lee (US 2013/0149826); Chang (US 8669167).

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Continuation Sheet (PTOL-413) Application No. 14/512,475

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Examiner Chi and Mr. Tan discussed ltems #1-#4 on the Examiner
Interview Agenda.

As to Iltem #1, Examiner Chi does not disagree with the MPEP citation, but would like to caution the Applicant that
drawings must be drawn to scale in order to extrapolate certain dimensional limitations.

As to Item #2, Examiner Chi agrees that this proposed amendment appears to overcome the previous prior art of Kim
and Lee.

As to ltem #3, the Examiner objects to the language proposed because the wording creates an ambiguity in the first
and second distances. Furthermore, claim scope cannot be limited by reference characters from the drawings. MPEP
608.01(m).

Applicant submitted further changes to ltem #3 which appear to overcome these objections. See attached documents.

As to Item #4, the Examiner objects for similar reasons to ltem #3.

Applicant submitted further changes to ltem #4 which appear to overcome these objections. See attached documents.
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Amendments to the Drawings:
Attachment: Replacement Sheet 1 page
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REMARKS/ARGUMENTS

Recognizing that Internet communications are not secure, I hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

Reconsideration of the present application is politely requested. Claims 1-6 and
8-20 remain pending in the case. In order to more particularly point out and distinctly
claim what the applicants regard as their invention, claims 1-3, 5-6 and 9 have been
amended. Claims 14-20 have been canceled. Claims 21-26 have been newly added. FIG.5
and the corresponding specification have been amended. No new matter is introduced by

this amendment.

1. Interview Summary
A telephone interview was conducted between the Applicant rep., US Patent

Agent Ding Tan, and Examiner Subber Chi on November 17, 2016. Some issues in
the aforesaid Office action were extensively discussed. The following agreements
were reached between the Examiner and the Applicant rep.:

By amending claim 1 to include the proposed amendments discussed under Items
# 2, #3, and #4:

Option #1 : two gates conformally and directly disposed over the first

fin-shaped structure and the second fin-shaped structure respectively.

Option #2 : a plurality of first fin-shaped structures and a plurality of second

fin-shaped structures, and the first fin-shaped structures comprising a first fin and a

second fin. the second fin-shaped structures comprising a third fin and a fourth fin,

wherein a first distance between adjacent top corners of the first fin and the second fin

of the first fin-shaped structures is less than a second distance between adjacent top
corners of the third fin and the fourth fin of the second fin-shaped structures.

10
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Option #3 : while a third distance between adjacent lower parts of the first fin

and the second fin is the same as a fourth distance between adjacent lower parts of

the third fin and the fourth fin.

In addition, FIG. 5 along with the corresponding passage in the specification
should be amended (by filing replacement sheet for Fig. 5 and amendment to
specification) to reflect the addition of “third distance (P5)” and “ fourth distance

(P6)” into claim 1 (see item # 4 for more details).

Furthermore, all of the features directing/relating to the “pitch” in existing claim

1 should be deleted: “the-pitch-between-eachtoppart-ofthefirst fin-shaped-struetures

Examiner then agreed that the 35 USC 112(b) rejection would be overcome,
as well as making amended claim 1 being patentable over Kim, L.ee, Chang.

In addition, arguments and amendments discussed during the interview are as
follows:

Ttem #1) Applicant rep. discussed with the Examiner concerning definitions
for P1, P2, and P3 taken from instant application based on the following:

Please refer to MPEP 2163 on the importance of the drawings serving as written
description of an invention, which recites in part:

An applicant may show possession of an invention by disclosure of drawings or
structural chemical formulas that are sufficiently detailed to show that applicant was
in possession of the claimed invention as a whole. See, e.g., Vas-Cath, 935 F.2d at
1565, 19 USPQ2d at 1118 (“drawings alone may provide a “written description’ of an
invention as required by Sec. 112”); In re Wolfensperger, 302 F.2d 950, 133 USPQ

11
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537 (CCPA 1962) (the drawings of applicant’s specification provided sufficient
written descriptive support for the claim limitation at issue); Autogiro Co. of Am. v.
United States, 384 F.2d 391, 398, 155 USPQ 697, 703 (Ct. Cl. 1967) (“In those

instances where a visual representation can flesh out words, drawings may be used in
the same manner and with the same limitations as the specification.”);

Please see Figs 1 and 5 of instant application, as reproduced below:
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10 Please refer to the structural features or elements identified as P1, P2, and P3 in
the above drawings, along with their respective arrowed dimension lines, projection
lines, etc..., and based on the totality of support from instant disclosure as a whole,

including the above drawings, P1, P2, P3 can be at least ascertained as being “distance

12
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segment having dimension nomenclature and markings thereof”, respectively.
Please see under the Principles of Dimensioning as described in the following
two publicly available online literature:

https://mech.iitm.ac.in/partl.pdf

http://homepages.cae.wisc.edu/~me23 1/online_notes/dimensoning/principals dim.pdf

Please note that at the very least, P1, P2, P3 each can be interpreted as being a

distance segment having a length dimension value.

Examiner agreed that by deleting all of the features directing/relating to the

under items # 3-4, then the 35 USC 112(b) rejection would be overcome.

Item #2) Applicant rep. discussed a possible amendment to Claim 1, by

deleting the features “the-pitch-betweeneach-toppart-ofthe first fin—shapedstructures

second-fin-shaped-struetures” from Claim 1, as well as amending Claim 1 further to

read as follow:
Claim 1 (currently amended): A fin-shaped structure, comprising:

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

cross-sectional profile is smaller than the width of a lower part of the

13
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ladder-shaped cross-sectional profile, wherein the change of width from
the lower part to the top part is step-like; and
two gates conformally and directly disposed over the first fin-shaped

structure and the second fin-shaped structure respectively.

Applicant rep. further submits the following comparison analysis:

Present Application Prios art

Kim (US2014/0335873k

130 oapping pat

150 eteh stop layes

Lee {USI013/0145828)

gates covformatiy and dieoctly disposen Eirre Butes dispasad o otch stoy layer

auer the fadder-shaped fin Ler: sot tadder-shaped fin

Please see also [0023] — [0024] of the specification of instant application for

10 support of above proposed amendment for Claim 1.
Examiner agreed that the above amendment would be beneficial.

Item #3) Applicant rep. suggested another possible amendment to Claim 1, by
15 deleting the features “the-pitch-betweeneach-toppartof-the firstfin—shaped-structures-
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second-fin-shaped-struetures” and amending Claim 1 further to read as follow:

“a plurality of first fin-shaped structures and a plurality of second fin-shaped

structures, and a first distance between each adjacent top corner of the first fin-shaped

structures is less than a second distance between each adjacent top corner of the
second fin-shaped structures.”

Applicant rep. pointed out that “a first distance” and “a second distance” belong
to the type of length dimension values of length segments as previously discussed

under item # 1 above.

I .
(s il

ek ‘“"""wwm-ﬂi

However, Examiner disagreed to the proposed claim language, and explained that
the “first distance” and “second distance” are not sufficiently defined enough, and thus
can be interpreted in different ways.

Upon further discussions during the interview, Claim 1 is further suggested to be
amended to express the first fin-shaped structures and the second fin-shaped structures in
terms of more precisely defined fins, i.e. first fin, second fin, such as for example:

“a plurality of first fin-shaped structures and a plurality of second fin-shaped

structures, and the first fin-shaped structures comprising a first fin and a second fin, the
second fin-shaped structures comprising a third fin and a fourth fin, wherein a first

15

0273



10

15

20

Appl. No. 14/512,475
Reply to Office action of September 30, 2016

distance between adjacent top corners of the first fin and the second fin of the first

fin-shaped structures is less than a second distance between adjacent top corners of the
third fin and the fourth fin of the second fin-shaped structures”

Item #4) Applicant rep. also discussed another possible amendment to Claim 1 in
combination with Item # 3 to further read as follow:
“while-the-piteh a third distance PS5 between each lower part below the top part of the
first fin-shaped structures is the same as the-piteh a fourth distance P6 between each lower

part below the top part of the second fin-shaped structures”

However, Examiner has the same concerns similar for item # 3 above.

Therefore, upon further discussion, it was agreed that it would be better to combine
the amendment proposals under item # 3 and item # 4, and amendment proposal for item
# 4 should read:

“while a third distance between adjacent lower parts of the first fin and the second
fin is the same as a fourth distance between adjacent lower parts of the third fin and the

fourth fin”

During the discussion, Applicant rep. proposed the following definitions for the third
distance P5 and the fourth distance P6 based on annotated FIG. 5:

Please note that Chang does not teach of varying distances between each adjacent

16

0274



10

15

20

Appl. No. 14/512,475
Reply to Office action of September 30, 2016

top corner of fin-shaped structures while the distances between adjacent lower parts of the
fin-shaped structures are maintained to be the same. In other words, Chang teaches of
having the same adjacent top corner distances for fin-shaped structures of the same pitch,
while having different adjacent top corner distances for fin-shaped structures of different
pitches. Please refer to the distances between adjacent top corners and the distances
between adjacent lower parts for each of the fins 302a, 302b, and 302c as taught by Chang

as shown in reproduced Fig. 5 of Chang below for further comparison:

Lasge Pk (ow Vi Whesdivors Fiteh {moms Vb Tighe Pieh igh Vi

Meanwhile, Applicant rep. pointed to the specification in [0013] which recites “In
this embodiment, the first fin-shaped structures 112a and the second fin-shaped structures
112b have the same structure.” for support of amendment above under item # 4.

It was also discussed during the interview that FIG. 5 along with the corresponding
passage in the specification should be amended alongside the proposed amendment to
claim 1 in item # 4 to reflect the addition of “third distance P5” and “* fourth distance P6”

into claim 1 (i.e. “while a third distance P5 between adjacent lower parts of the first fin

and the second fin is the same as a fourth distance P6 between adjacent lower parts of the

third fin and the fourth fin”) based on support at least in [0013] of the specification as

originally filed, thus no new matter is introduced by the amendment.

This response which includes amendments to the claims and the corresponding
arguments is accordingly made based on the mutual understanding reached in this

telephone interview.

17
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2. Amendments to the claims and the specification

Claim 1 has been amended to include the features “the width of a top part of the
ladder-shaped cross-sectional profile is smaller than the width of a lower part of the
ladder-shaped cross-sectional profile, wherein the change of width from the lower part to
the top part is step-like” and “two gates conformally and directly disposed over the first
fin-shaped structure and the second fin-shaped structure respectively” and cancel the
feature “the pitch between each top part of the first fin-shaped structures being less than
the pitch between each top part of the second fin-shaped structures, while the pitch
between each lower part below the top part of the first fin-shaped structures is the same as
the pitch between each lower part below the top part of the second fin-shaped structures”
according to Item 2 discussed during above telephone interview. The dependency of
claims 2-3 and 5-6 has been accordingly amended. Withdrawn Claim 9 has been amended
according to amended Claim 1. Claims 14-20 have been canceled.

FIGS5 has been amended to add “p5” and “p6”, and the corresponding Para [0013]
and Para [0022] of the specification has been amended accordingly to include the terms
“third distance p5” and “fourth distance p6”, and their relations as shown in FIGS5.

No new matter is introduced by these amendments. Acceptance of the

amendments is respectfully requested.

3. Claim Rejections — 35 USC §112(b)

The Examiner stated “As to claim 1, there is a lack of antecedent basis for “the
pitch between each top part of the first fin-shaped structures” (emphasis added), “the pitch
between each top part of the second fin-shaped structures” (emphasis added), “the pitch
between each lower part below the top part of the first fin-shaped structures” (emphasis
added), and “the pitch between each lower part below the top part of the second
fin-shaped structures” (emphasis added). Furthermore as to claim 1, the term “pitch”
appears to be incorrectly used. First, Applicant’s Specification does not define the term.
Second. the manner in which the Applicant is using it is contrary to the definition
accorded by one of ordinary skill in the art. According to the Semiconductor Glossary' the

definition of “pitch” is “the center-to-center distance between features of an integrated

18
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circuit”. Applicant’s pitch “P1” and “P3” are not center-to-center distances. Moreover, it
appears that the actual pitch of the Applicant’s device is constant between first and second

fin-shaped structures because the center-to-center distance does not change.”

Response

The term “pitch” in Claim 1 has been canceled. Claim 1 should overcome the 35
USC 112(b) rejection. The dependent claims 2-6 and 8 of Claim 1 should overcome as

well.

4. Specification Objection
The Examiner stated that “The Specification is objected to because it lacks

antecedent basis for the term “pitch”. See Examiner’s discussion, supra.”.
2

Response

The term “pitch” in the Specification has been replaced by the terms “first
distance”, “distance” and “second distance” according to the agreements achieved during

the telephone interview.

5. Introduction of New Claims

Claim 21 is added according to Item #3 and item #4.

Claim 21 includes the feature “a substrate having a plurality of first fin-shaped
structures and a plurality of second fin-shaped structures, and the first fin-shaped
structures comprising a first fin and a second fin, the second fin-shaped structures
comprising a third fin and a fourth fin, wherein a first distance between adjacent top
corners of the first fin and the second fin of the first fin-shaped structures is less than a
second distance between adjacent top corners of the third fin and the fourth fin of the
second fin-shaped structures while a third distance between adjacent lower parts of the
first fin and the second fin is the same as a fourth distance between adjacent lower parts of
the third fin and the fourth fin”. The dependency of claims 22-26 have been newly

added as well according to claims 2-6.

19
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Application/Control Number: 14/512,475 Page 2
Art Unit: 2829

DETAILED ACTION

Notice of AIA Status

1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

Response to Arguments

2. The previously issued Specification objection is hereby withdrawn in view of the

amended claims.

3. The previously issued 112(b) or 112 (pre-AIA) P paragraph rejection(s) is withdrawn in

view of the amended claims.

4. The Applicant’s arguments with respect to claims #1-6, 8 and 21-26 in the reply filed on
12/29/2016 have been carefully considered, but are moot in view of the new grounds of

rejection.

Claim Rejections — 35 USC § 112(b)

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.
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Claims 1-6 and 8 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AIA the

applicant, regards as the invention.

5. As to claim 1, there is a lack of antecedent basis for the limitations of “the width of a top
part” (emphasis added), “the width of a lower part” (emphasis added), and “the change of

width from the lower part to the top part” (emphasis added).

6. Claims 2-6 and 8 are rejected under 112(b) by virtue of their dependence on claim 1.

Claim Rejections 35 USC § 102(a)(1)

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, on sale or
otherwise available to the public before the effective filing date of the claimed invention.

Claims 1, 3, and 8 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by

Torek et al., (U.S. Patent Publication No. 2010/0148234), hereafter “Torek”.

7. As to claim 1, Torek teaches:
a. A substrate (FIG. 4, [100]) having a first fin-shaped structure (FIG. 4, left side fin

structure) located in a first area and a second fin-shaped structure (F1G. 4, right
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side fin structure) located in a second area, wherein the second fin-shaped structure

comprises a ladder shaped cross-sectional profile part.

b. Wherein the width of a top part of the ladder-shaped cross section profile is smaller
than the width of a lower part of the ladder-shaped cross sectional profile. Torek
teaches the base of each of the first and second fin shaped structures having a larger

width than that of the top parts of the fin shaped structures.

c. Wherein the change of width from the lower part to the top part is step-like. FIG. 4.

d. Two gates (FIGS. 4/5, [131+132]) conformally and directly disposed over the first

Jin-shaped structure and the second fin-shaped structure.

8. As to claim 3, Torek teaches an isolation structure (FIG. 4, [102]) disposed besides the
first and second fin-shaped structures, such that the ladder-shaped cross-sectional profile part

is higher than a top surface of the isolation structure.

9. As to claim 8, the language “high voltage threshold area” and “low voltage threshold
area” does not add any additional structural limitations, and is treated as intended use
language. The Examiner notes that a recitation of the intended use of the claimed invention
must result in a structural difference between the claimed invention and the prior art in order

to patentably distinguish the claimed invention from the prior art. If the prior art structure is
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capable of performing the intended use, then it meets the claim. See, e.g., In re Pearson, 181
USPQ 641 (CCPA); In re Minks, 169 USPQ 120 (Bd Appeals); In re Casey, 152 USPQ 235
(CCPA 1967); In re Otto, 136 USPQ 458, 459 (CCPA 1963). See MPEP §2114.

The intended use recitations do not distinguish the present invention over the prior art of
Torek who teaches first and second areas, which could be applied to high voltage/low voltage

applications.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness
rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forth in section 102 of this title, if the differences between the claimed
invention and the prior art are such that the claimed invention as a whole would have been obvious
before the effective filing date of the claimed invention to a person having ordinary skill in the art to
which the claimed invention pertains. Patentability shall not be negated by the manner in which the
invention was made.

Claim 2 is rejected under 35 U.S.C. 103 as being unpatentable over Torek as applied
to claim 1, and further in view of Kozarsky et al., (U.S. Patent Publication No.

2015/0311085), hereafter “Kozarsky”.

10. As to claim 2, Torek does not teach 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.
On the other hand, Kozarsky teaches a top surface of a first fin-shaped structure
(Kozarsky, FIG. 2D, [220-A]) having a larger width than a top surface of a second fin-

shaped structure (Kozarsky, FIG. 2D, [220-B]).
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11.

One of ordinary skill in the art would have recognized that a fin with a larger width yields
the predictable benefit of forming more stable fin-shaped structures for high current
applications. Kozarsky, | [0035].

As such, it would have been obvious to one of ordinary skill in the art to incorporate the
different width fin-shaped structures as taught by Kozarsky into the fin-shaped structures as

taught by Torek.

Claims 4 and 5 are rejected under 35 U.S.C. 103 as being unpatentable over Torek
as applied to claim 1, and further in view of Bergendabhl et al., (U.S. Patent Publication

No. 2014/0191323), hereafter “Bergendahl”.

As to claims 4 and 5, Torek does not teach a top surface of the isolation structure of the
first area higher than a top surface of the isolation structure of the second area.

On the other hand, Bergendahl teaches a top surface of the isolation structure
(Bergendahl, FIG. 12, [401]) of the first area higher than a top surface of the isolation
structure of the second area (claim 4). Bergendahl’s dielectric structure having different
areas having different heights therefore also teaches a height of a first fin-shaped structure
protruding from an isolation structure lower than a height of a second fin-shaped structure
protruding from the isolation structure (claim 5).

One of ordinary skill in the art would have recognized that a dielectric layer with a
different height in different regions will yield the predictable benefit of forming fin-shaped

structures with variable channel widths.
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12.

13.

As such, it would have been obvious to one of ordinary skill in the art to incorporate the
variable height isolation structure as taught by Bergendahl into the overall fin-shaped device

with isolation structure as taught by Torek.

Claim 6 is rejected under 35 U.S.C. 103 as being unpatentable over Torek as applied
to claim 1, and further in view of Cheng et al., (U.S. Patent Publication No.

2015/0145048), hereafter “Cheng”.

As to claim 6, Torek does not teach different protruding heights of the first and second
fin-shaped structures.

On the other hand, Cheng teaches a height of the first fin-shaped structure (Cheng, FIG.
17, 1722]) higher than a height of the second fin-shaped structure (Cheng, FIG. 17, [1720]).

One of ordinary skill in the art would have recognized that the use of different height fins
yields the predictable benefit of allowing the fine tuning of device characteristics. Cheng,
[0048].

As such, it would have been obvious to one of ordinary skill in the art to incorporate the
different height fins as taught by Cheng into the overall finOshaped device as taught by

Torek.

Indication of Allowable Subject Matter

The following is a statement of reasons for the indication of allowable subject matter for

claims 21-26:
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The Examiner was unable to find prior art teaching “wherein a first distance between
adjacent top corners of the first fin and the second fin of the first fin-shaped structures is less
than a second distance between adjacent top corners of the third fin and the fourth fin of the
second fin-shaped structures while a third distance between adjacent lower parts of the first
fin and the second fin is the same as a fourth distance between adjacent lower parts of the

third fin and the fourth fin” (claim 21).

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in this
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the date of this
final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SUBERR CHI whose telephone number is (571)270-3955. The

examiner can normally be reached on 9-5 pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sue Purvis can be reached on (571) 272-1236. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

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

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

/SUBERR CHI/
Examiner, Art Unit 2829

/DANIEL WHALEN/
Primary Examiner, Art Unit 2829
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FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Appl. No. 0 14/512,475 Confirmation No. 5891
First Named Inventor : Wen-Jiun Shen

Filed : October 13, 2014

TC/A.U. : 2829

Examiner : CHI, SUBERR L

Docket No. : NAUP2310USA

Customer No. 0 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450
AMENDMENT

In response to the Office action of April 17, 2017, please amend the above-identified
application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 4 of this paper.
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Amendments to the Claims:

The listing of claims will replace all prior versions and listings of claims in the
application:

Listing of Claims:

Claims 1-20 (canceled)

Claim 21 (previously presented): A fin-shaped structure, comprising:

a substrate having a plurality of first fin-shaped structures and a plurality of
second fin-shaped structures, and the first fin-shaped structures
comprising a first fin and a second fin, the second fin-shaped
structures comprising a third fin and a fourth fin, wherein a first
distance between adjacent top corners of the first fin and the second
fin of the first fin-shaped structures is less than a second distance
between adjacent top corners of the third fin and the fourth fin of the
second fin-shaped structures while a third distance between adjacent
lower parts of the first fin and the second fin is the same as a fourth
distance between adjacent lower parts of the third fin and the fourth
fin.

Claim 22 (previously presented): The fin-shaped structure according to claim 21,
wherein the width of each top part of the first fin-shaped structures is larger

than the width of each top part of the second fin-shaped structures.

Claim 23 (previously presented): The fin-shaped structure according to claim 21,
further comprising;:
an isolation structure disposed beside the first fin-shaped structures and
beside the second fin-shaped structures respectively, and
ladder-shaped cross-sectional profile parts of the second fin-shaped

structures are higher than a top surface of the isolation structure.
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Claim 24 (previously presented): The fin-shaped structure according to claim 21,
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.

Claim 25 (previously presented): The fin-shaped structure according to claim 21,
wherein a height of the first fin-shaped structures protruding from the
isolation structure is lower than a height of the second fin-shaped structures

protruding from the isolation structure.

Claim 26 (previously presented): The fin-shaped structure according to claim 21,
wherein a height of the first fin-shaped structures protruding from the
substrate is higher than a height of the second fin-shaped structures

protruding from the substrate.

0296



Electronic Acknowledgement Receipt

EFS ID: 29295428
Application Number: 14512475
International Application Number:
Confirmation Number: 5891

Title of Invention:

FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

First Named Inventor/Applicant Name:

Wen-Jiun Shen

Customer Number:

27765

Filer:

Roger Gwan-Jye Chen/Anna Lu

Filer Authorized By:

Roger Gwan-Jye Chen

Attorney Docket Number: NAUP2310USA
Receipt Date: 24-MAY-2017
Filing Date: 13-0CT-2014
Time Stamp: 23:28:36

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
589444
1 Applicant Arguments/Remarks Made in 2865116.PDF no 3
an Amendment
d51507b800017577b4b1b3993b4b7ae1 35|

bd8235

Warnings:

0297




Information:

79104
2 Response After Final Action 2865115.PDF no 1
1a40c8218b08f158e9cabbf2613e8a6e1c39)
0c22
Warnings:
Information:
80603
3 Claims 2865114.PDF no 2
dc3649f4d9f3b5827e32ad 13582fc98dc7c2|
Warnings:
Information:
Total Files Size (in bytes)# 749151

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

0298




10

15

20

25

30

Appl. No. 14/512,475
Reply to Office action of April 17, 2017

REMARKS/ARGUMENTS

Recognizing that Internet communications are not secure, I hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

Reconsideration of the present application is politely requested. Claims 1 — 6, 8 —
13 and 21 — 26 remain pending in the case. Claims 1 — 6 and 8 — 13 have been
canceled. No new matter is introduced by this amendment. Acceptance of this

amendment is respectfully requested.

Amendments to the claims
Claims 1 — 6 and 8 — 13 have been canceled. No new matter is introduced by

these amendments. Acceptance of the amended claims is respectfully solicited.

Claim Rejections — 35 USC §112(b)

The Examiner stated that “As to claim 1, there is a lack of antecedent basis for
the limitations of “the width of a top part” (emphasis added), “the width of a lower
part” (emphasis added), and “the change of width from the lower part to the top part”
(emphasis added).”

Response

Claim 1 has been canceled.
Claim Rejections — 35 USC §102(a)(1)

Claims 1, 3 and 8 were rejected under 35 U.S.C. 102(a)(1) as being anticipated
by Torek et al., (U.S. Patent Publication No. 2010/0148234), hereafter “Torek”.

Response

Claims 1, 3 and 8 have been canceled.
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Claim Rejections — 35 USC §103

Claim 2 was rejected under 35 U.S.C. 103 as being unpatentable over Torek as
applied to claim 1, and further in view of Kozarskv et al., (U.S. Patent Publication No.
2015/0311085), hereafter “Kozarsky”.

Claims 4 and 5 were rejected under 35 US.C. 103 as being unpatentahie over
Torek as applied to claim 1, and further in view of Bergendahl et al., (U.S. Patent
Publication No. 2014/0191323), hereafter “Bergendahl”.

Claim 6 was rejected under 35 U.S.C. 103 as being unpatentable over Torek as
applied to claim 1, and further in view of Cheng et al., (US. Patent Publication No.
2015/0145048), hereafter “Cheng”.

Response
Claims 2 and 4 — 6 have been canceled.

Indication of Allowable Subject Matter

The following is a statement of reasons for the indication of allowable subject
matter for claims 21-26:

The Examiner was unable to find prior art teaching “wherein a first distance
between adjacent top corners of the first fin and the second fin of the first fin-shaped
structures is less than a second distance between adjacent top corners of the third fin
and the fourth fin of the second fin-shaped structures while a third distance between
adjacent lower parts of the first fin and the second fin is the same as a fourth distance

between adjacent lower parts of the third fin and the fourth fin” (claim 21).

Response

Claims 21 — 26 are deemed to be allowed. As Claims 1 — 20 have been canceled,

allowance of the present application is sincerely requested.

Applicant respectfully requests that a timely Notice of Allowance be issued in this
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case.

Sincerely yours,

/Winston Hsu/ ) 05/24/2017
Date:

Winston Hsu, Patent Agent No. 41,526

5F., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : winstonhsu@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 12 hours behind the Taiwan time, i.e. 9 AM in D.C. =9 PM in Taiwan.)
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THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

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

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 145
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

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

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

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

Note: A certificate of mailing can only be used for domestic mailings of the

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 1pl)apers Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
27765 7590 06/20/2017 I hereby certify that this Fee(s) Transmittal is being deposited with the United

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATH@ Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile

SE., NO.?)S?, EUhe Rd., Yonghe Dist. transmitted to the USPTO (571) 273-2885, on the date indicated below.
New Taipei City,
T AIW AN (Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/512,475 10/13/2014 Wen-Jiun Shen NAUP2310USA 5891
TITLE OF INVENTION: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 09/20/2017

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHI, SUBERR L 2829 438-254000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
D Chan§e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ’ . 2
(2) The name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

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

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

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

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

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

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

(I Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

D Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CER 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/512,475 10/13/2014 Wen-Jiun Shen NAUP2310USA 5891
27765 7590 06/20/2017 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION CHI, SUBERR L
5F., No.389, Fuhe Rd., Yonghe Dist.
New Taipei City, | ART UNIT PAPER NUMBER |
TAIWAN gy

DATE MAILED: 06/20/2017

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/512,475 SHEN ET AL.
; i i i AlA (First Inventor to File)
Notice of Allowability gﬁaB"égngHl 2;‘23"“ Statuis
Yes

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

1. X This communication is responsive to 05/24/2017.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction

requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 21-26. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a)X Al b)[] Some *c)[] None of the:
1. [X] Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priotity documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __ .

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application humber (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)

1. [J Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [] Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170605
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Application/Control Number: 14/512,475 Page 2
Art Unit: 2829

DETAILED ACTION

Notice of AIA Status

1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

Response to Arguments

2. The previously issued 112(b) rejection(s) is withdrawn in view of the cancelled claims.

3. The Applicant’s arguments with respect to claims #21-26 in the reply filed on 05/24/2017
have been carefully considered, and are persuasive. A Notice of Allowability is forthwith

issued in the present Office Action.

Examiner’s Amendment

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

Authorization for this examiner’s amendment was given in a telephone interview with

Winston Hsu, Registration No. 41,526, on June 13, 2017.
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Application/Control Number: 14/512,475 Page 3
Art Unit: 2829

(Claim 21: Currently Amended)

A fin-shaped strocture, comprising: a subatrate having a plurality of fivst fin-shaped
structares and a phurality second fin-shaped structures, and the first fin-shaped
structures comprising a first fin and a second fin, the second fin-shaped structures comprising
a third fin and a fourth fin, wherein a first distance berween adjacent top comers of the First
fin and the second fin of the fivst fin-shaped structures is less thao a second distance between
adiacent top comers of the third fin and the fourth fin of the second fin-shaped structures
while a third distance between adjacent lower parts of the first fin and the second fin is the
same as a fourth distance between adjacent lower parts of the third fin and the fourth fin: gnd

wherein the adigcent 0p corners are directly spposite each other.

{Clatm 24: Currently Amended)

The fin-shaped structare according to claim &5 23, wherein a top swrface of the isolation
structare of $he g first area 1s higher a top surface of the isolation structure of $he g second

area,

Allowable Subject Matter

5. Claims #21-26 are allowed.
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Application/Control Number: 14/512,475 Page 4
Art Unit: 2829

The following is an examiner’s statement of reasons for allowance: prior art fails to teach

or suggest:

“wherein a first distance between adjacent top corners of the first fin and the second fin
of the first fin-shaped structures is less than a second distance between adjacent top corners
of the third fin . . . and wherein the adjacent top corners are directly opposite each other”

(claim 21).

Torek et al., (U.S. Patent Publication No. 2010/0148234), hereafter “Torek”, is the

closest prior art.
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Application/Control Number: 14/512,475 Page 5
Art Unit: 2829

Three line segments, AB, CD, and EF, are illustrated in Torek FIG. 10 above, and
represent the relevant distances between top corners of the first fin and second fin, and third
fin and fourth fin. Line segment AB is a first distance between adjacent top corners of the
first fin and the second fin of the first fin-shaped structures. Line segment CD and EF are
second and third distances between adjacent top corners of the third fin and the fourth fin of
the second fin-shaped structures. Line segment AB is less than line segments CD and EF.
However, line segments CD and EF are not adjacent top corners that are directly opposite

each other, and therefore claim 21 is allowable.

No other prior art references were found.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled “Comments on Statement of Reasons

for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SUBERR CHI whose telephone number is (571)270-3955. The
examiner can normally be reached on 9-5 pm.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sue Purvis can be reached on (571) 272-1236. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/512,475 Page 6
Art Unit: 2829

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

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

/SUBERR CHI/
Examiner, Art Unit 2829

/DANIEL WHALEN/
Primary Examiner, Art Unit 2829
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OK to enter

/s.L.C/f

06/05/2017

FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

Appl. No. : 14/512,475 Confirmation No. 5891
First Named Inventor : Wen-Jiun Shen

Filed : October 13, 2014

TC/AU. 2829

Examiner - CHI, SUBERR L

Docket No. - NAUP2310USA

Customer No. : 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450
AMENDMENT
In response to the Office action of April 17, 2017, please amend the above-identified
application as follows:
5 Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 4 of this paper.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.0. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPLo.gov

CONFIRMATION NO. 5891

SERIAL NUMBER
14/512,475

FILING or 371(c)
DATE
10/13/2014
RULE

CLASS
438

GROUP ART UNIT
2829

ATTORNEY DOCKET
NAUP2310USA

APPLICANTS

INVENTORS

10/16/2014

Wen-Jiun Shen, Yunlin County, TAIWAN;
Ssu-I Fu, Kaohsiung City, TAIWAN,;
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CHINA 201410454915.X 09/09/2014

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

UNITED MICROELECTRONICS CORP., Hsin-Chu City, TAIWAN;

Foreign Priority claimed
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aYes D No

35 USC 119(a-d) conditions met aYes D No
/SUBERR L CHI/

D Met after
Allowance

Acknowledged

Examiner's Signature Initials
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COUNTRY
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DRAWINGS

TOTAL
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CLAIMS

3

ADDRESS
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NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
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RECEIVED [No.

1600 No.

for following:

FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

|0 All Fees

|0 1.16 Fees (Filing)

0 1.17 Fees (Processing Ext. of time)
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.14512475_AccessibleVersion.htm[6/5/2017 8:41:48 PM]
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Ref iHits i{Search Query DBs Default iiPlurals {iTime
# Operator Stamp
L1 b "14512475" US-PGPUB; USPAT; HADJ ON 2017/06/05
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apjuropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specilying a new correspondence address; and/or (b) indicaling a separale "FEE ADDRESS" for
maintenance fee notifications.

SUTRRELRY COREENES

27765

Hiveed 3o any rhonge of oldheas)

06/20/2017

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., No.389, Fuhe Rd., Yonghe Dist.,
New Taipei City,

Taiwan
Hitomi Lin (Depositor's name)
/Hitomi Lin/ (Signature)
09/01/2017 Date)
I APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/512,475 10/13/2014 Wen-Jiun Shen NAUP2310USA 5891
TITLE OF INVENTION:
FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF
I APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 09/20/2017
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
CHI, SUBERR L 2829 438-254000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list i
CFR 1.363). 1 Winston Hsu

(1) The names of up to 3 registered patent attorneys
(X Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) The name of a single firm (having as a member a 2

[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

[o5]

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
UNITED MICROELECTRONICS CORP.  Hsin-Chu City, Taiwan, R.O.C.
Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee (X A check is enclosed.
[ publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies The director is hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number _ 50-3105  (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small cntity status. Sce 37 CFR 1.27 NOTE: If the application was previously under micro cntity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Winston Hsu/ Date 08/31/2017
Typed or printed name Winston Hsu Registration No. 41526
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

14512475

Filing Date:

13-Oct-2014

Title of Invention:

FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

First Named Inventor/Applicant Name:

Wen-Jiun Shen

Filer:

Winston Hsu/Hitomi Lin

Attorney Docket Number:

NAUP2310USA

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description

Fee Code

Quantity

Amount

Sub-Total in
UsSD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

1501

960

960
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Description Fee Code Quantity Amount Sull:’-s'l'g(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 30247016
Application Number: 14512475
International Application Number:
Confirmation Number: 5891
Title of Invention: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF
First Named Inventor/Applicant Name: Wen-Jiun Shen
Customer Number: 27765
Filer: Winston Hsu/Hitomi Lin
Filer Authorized By: Winston Hsu
Attorney Docket Number: NAUP2310USA
Receipt Date: 01-SEP-2017
Filing Date: 13-0CT-2014
Time Stamp: 01:37:00
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $960
RAM confirmation Number 090117INTEFSW00007547503105
Deposit Account 503105
Authorized User Hitomi Lin

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 {Patent application and reexamination processing fees)
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37 CFR 1.19 {Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
154582
1 Issue Fee Payment (PTO-85B) 2944963.PDF no 1
d9%a38dae6a4bBad35cd2a27cSece12b6734a)
d6ba0
Warnings:
Information:
30504
2 Fee Worksheet (SB06) fee-info.pdf no 2
f32aaal5aa88ac9aac6c9d 700f988c2e65eb
3cd8
Warnings:
Information:
Total Files Size (in bytes)# 185086

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.0O.Box 1450

Alexandria, Virginia 22313-1450

WWWvllSPIO.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/512,475 10/10/2017 9786510 NAUP2310USA 5891
27765 7590 09/20/2017

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., No.389, Fuhe Rd., Yonghe Dist.

New Taipei City,

TAIWAN

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 103 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Wen-Jiun Shen, Yunlin County, TATWAN;

UNITED MICROELECTRONICS CORP., Hsin-Chu City, TAIWAN;
Ssu-I Fu, Kaohsiung City, TAIWAN;

Yen-Liang Wu, Taipei City, TAIWAN;

Chia-Jong Liu, Ping-Tung County, TATWAN;

Yu-Hsiang Hung, Tainan City, TATIWAN;

Chung-Fu Chang, Tainan City, TATWAN;

Man-Ling Lu, Taoyuan County, TATWAN;,

Yi-Wei Chen, Taichung City, TATWAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

in re Letters Patent of: Wen-Jiun Shen et al.

Patent No.: 9,786,510

Issued: Oct. 10, 2017

For: FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD
THEREOF

REQUEST FOR CERTIFICATE OF CORRECTION
PURSUANT TO 37 C.F.R. 1.322

Attention: Certificate of Correction Branch

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Upon reviewing the above-identified patent. Patentee noted a printing

error which should be corrected.

In claim 1, at column 8, line 57, the word “comers” should be “corners”.
This term was correctly presented in Claim 21, now renumbered as Claim 1 in
the issued patent, by the applicant in the Response to an Office Action filed on
May 24, 2017. Thus, this error should not have appeared in the Letters Patent,
and including the error in the Letters Patent was an error by the Patent Office.

Accordingly no fee is required.
Transmitted herewith is a proposed Certificate of Correction effecting such

a correction. Accordingly, the applicant requests the issuance of a certificate of

correction.
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Sincerely yours,

/Winston Hsw/ Date: 02/02/2023
ate:

Winston Hsu, Patent Agent No. 41,526
SF., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan
Voice Mail: 302-729-1562

e-mail: winstonhsu@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in
D.C. is 13 hours behind the Taiwan time and DST 12 hours behind.)
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PTO/SB/44 (09-07)

Approved for use through 03/31/2023. OMB 0651-0033

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

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a coltection of information unless it displays a valid OMB control number.
{Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1  of 1
PATENT NO. 19,786,510

APPLICATION NO.: 14/512,475

ISSUE DATE © Oct.10, 2017
INVENTOR(S) : Wen-Jiun Shen et al.

it is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

IN THE CLAIMS:
Please correct at column 8, claim number 1, line numebr 57:
"comer” should be

--cormer--.

MAILING ADDRESS OF SENDER (Please do not use Customer Number below):

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour o
complete, including gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, shoutd be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

0329




Electronic Acknowledgement Receipt

EFS ID: 47467590
Application Number: 14512475
International Application Number:
Confirmation Number: 5891

Title of Invention:

FIN-SHAPED STRUCTURE AND MANUFACTURING METHOD THEREOF

First Named Inventor/Applicant Name:

Wen-Jiun Shen

Customer Number:

27765

Filer: Winston Hsu/connie chen
Filer Authorized By: Winston Hsu
Attorney Docket Number: NAUP2310USA
Receipt Date: 03-FEB-2023
Filing Date: 13-0CT-2014
Time Stamp: 21:50:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
277769
1 Request for Certificate of Correction NAUP231 OUSF/;\SEASJ -NPO72. no 3
7cd4fefod3d990cb415a9c2c14dead 1fel 3e|
c2e7
Warnings:
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Information:

Total Files Size (in bytes):‘ 277769

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 9,786,510 B2 Page 1 of 1
APPLICATION NO. : 14/512475

DATED : October 10, 2017

INVENTOR(S) : Shen et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

At Column &, Claim number 1, Line number 57:
“comers”
Should be:

--COrner--.

Signed and Sealed this
Twenty-eighth Day of February, 2023

Kotnorne el \ﬁ\/me

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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