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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor Chun-Hao Lin
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name N/A

Attorney Docket Number NAUP3064USA

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor Chun-Hao Lin
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)

Examiner Name N/A

Attorney Docket Number NAUP3064USA

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 /Winston Hsu/ Date (YYYY-MM-DD) 2017-07-26

Name/Print Winston Hsu Registration Number 41526
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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Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn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. N/A

COMMUNICATIONS IN A PATENT | Filing Date N/A
APPLICATION OR REQUESTTO First Named Inventor Chun-Hao Lin

WITHDRAW AUTHORIZATION FOR | ArtUnit N/A

INTERNET COMMUNICATIONS Examiner Name N/A

Practitioner Docket No. |NAUP3064USA
To: Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

I. To authorize permission for Internet Communications.

Recognizing that Internet communications 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)

1. 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 41526

attorney or agent acting under 37 CFR 1.34. Registration number

/Winston Hsu/ 07/26/2017
Signature Date
Winston Hsu 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*.

I:l * 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 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.

TSMC Exhibit 1002, Page 5 of 129



Docket No NAUP3064USA

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:
SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

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

The attached application, or

(3 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.

| 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 WITNESS WHEREOF, | have hereunto set hand and seal this JUL 2 1 2017  (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-P3064-USA:0 Page 1 Of 6 F#NPO-P0002E-US1201
CUST#UMCD-2017-0163 DSB0-106U012698
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Docket No NAUP3064USA

LEGAL NAME OF INVENTOR(ASSIGNOR)

Inventor: Chun-Hao Lin Date:

L 21 2007
Signature: CX’L’L’VM w"é;‘!ﬂfﬂ ‘AN
NPO#NAU-P3064-USA:0 Page 2of 6 F#NPO-PO002E-US1201
CUST#UMCD-2017-0163 DSB0-106U012698
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Docket No NAUP3064USA

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:
SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

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 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.

| 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 WITNESS WHEREOF, | have hereunto set hand and seal this UL 2 1 2017  (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-P3064-USA:0 Page 3 of 6 F#NPO-P0002E-US1201
CUST#UMCD-2017-0163 DSB0-106U012698
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Dopket No NAUP3064USA

LEGAL NAME OF INVENTOR(ASSIGNOR)

Inventor: Hsin-Yu Chen Date:

Jut 21 2017
Signature: } (C{n/\ \{A dw
A ¥ -
NPO#NAU-P3064-USA:0 Page 4of 6 FENPO-PO002E-US1201
CUSTHUMCD-2017-0163 DSB0-106U012698
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Docket No NAUP3064USA

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:
SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

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

O 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 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.

| 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 iegal 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 WITNESS WHEREOF, | have hereunto set hand and seal this JuL 2 1 281 (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-P3064-USA:0 Page 5 of 6 F#NPO-PO002E-US1201
CUST#UMCD-2017-0163 DSB0-106U012698
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Docket No NAUP3064USA

LEGAL NAME OF INVENTOR(ASSIGNORY)

Inventor: Shou-Wei Hsieh Date:

21200
Signature: 5491“ We: Hs fsff,g/
4
NPO#NAU-P3064-USA:0 Page 6of 6 F#NPO-P0002E-US1201
CUST#UMCD-2017-0163 DSBO0-106U012698
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Doc Code: PA..
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 11/30/2014. OMB 0651-0051

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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number N/A

Filing Date N/A

First Named Inventor

Chun-Hao Lin

Title

SAME

SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE

Art Unit N/A

Examiner Name N/A

Attorney Docket Number | NAUP3064USA

SIGNATURE of Applicant or Patent Practitioner

Signature /\Winston Hsu/

Date (Optional)

07/26/2017

Name

Winston Hsu

Registration
Number

41526

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 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.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 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-PT0-9199 and select option 2.
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Doc Code: PA..

Document Description: Power of Attorney

PTO/AIA/82B (07-13)
Approved for use through 11/30/2014, OMB 0851-0051
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

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

OR

Application Number

Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

- I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

I:I | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

27765

OR

OR

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number

D The address associated with Customer Number:

Firm or

Individual Name

Address

City

| State I Zip ]

Country

Telephone

I Email ]

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box}):

UNITED MICROELECTRONICS CORP.

D Inventor or Joint Inventor (title not required below)
I:] Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required befow)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behaif of the applicant (e.g., where the applicant is a juristic entity).

Signature e o Ll | Date (Optiona) | MAY 1 2 a}s
Name Chia-Tsung Hu‘ﬁg / 74
Titie CHAIRMAN

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

DTotal of

forms are submitted.

This collection of information is required by 37 CF—R 1.131, 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.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the compisted 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, calf 1-800-PT0-9199 and select option 2.
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Abstract of Disclosure

A method for fabricating semiconductor device includes the steps of:
forming a fin-shaped structure on a substrate; forming a shallow
trench isolation (STI) around the fin-shaped structure; forming a
gate layer on the fin-shaped structure and the STI; removing part
of the gate layer, part of the fin-shaped structure, and part of the
STI to form a trench; and forming a dielectric layer into the trench

to form a single diffusion break (SDB) structure.

Page 14 of 14
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Claims

What is claimed is:

1. A method for fabricating semiconductor device, comprising:
forming a fin-shaped structure on a substrate;
forming a shallow trench isolation (STI) around the fin-shaped
structure;
forming a gate layer on the fin-shaped structure and the STI;
removing part of the gate layer, part of the fin-shaped structure,
and part of the STI to form a trench; and
forming a dielectric layer into the trench to form a single

diffusion break (SDB) structure.

2. The method of claim 1, further comprising forming a gate dielectric

layer on the fin-shaped structure before forming the gate layer.

3. The method of claim 2, further comprising:

forming a patterned mask on the gate layer; and

using the patterned mask as mask to remove part of the gate layer,
part of the gatedielectric layer, and part of the fin-shaped structure

to form the trench.

4. The method of claim 1, further comprising:

forming the dielectric layer into the trench and on the gate layer;
and

planarizing the dielectric layer so that the top surfaces of the

dielectric layer and the gate layer are coplanar.

5. The method of claim 1, further comprising removing part of the
gate layer after forming the SDB structure to form a gate structure

adjacent to the SDB structure.

6. The method of claim 5, further comprising:
forming a cap layer on the gate structure and the SDB structure;

and

Page 11 of 14
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removing part of the cap layer to form a first spacer adjacent
to the gate structure and a second spacer adjacent to the SDB

structure.

7. The method of claim 1, wherein the fin-shaped structure is disposed
extending along a first direction and the SDB structure is disposed

extending along a second direction.

8. The method of claim 7, wherein the first direction is orthogonal

to the second direction.

9. The method of claim 1, wherein the gate layer comprises amorphous

silicon.

10. The method of c¢laim 1, wherein the gate layer comprises

polysilicon.

11. The method of claim 1, wherein the dielectric layer comprises

silicon nitride.

12. The method of claim 1, wherein the dielectric layer comprises

silicon oxide.

13. A semiconductor device, comprising:

a fin-shaped structure on a substrate;

a single diffusion break (SDB) structure in the fin-shaped
structure to divide the fin-shaped structure into a first portion
and a second portion;

a gate structure on the first portion; and

a contact etch stop layer (CESL) adjacent to the gate structure

and extending to cover the SDB structure.

14. The semiconductor device of claim 13, further comprising:
a first spacer on sidewalls of the gate structure; and

a second spacer on sidewalls of the SDB structure, wherein the
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CESL is disposed on the first spacer and the second spacer.

15. The semiconductor device of claim 14, further comprising a
source/drain region in the substrate adjacent to two sides of the

first spacer.
16. The semiconductor device of claim 14, further comprising a
source/drain region in the substrate adjacent to two sides of the
second spacer.
17. The semiconductor device of claim 13, wherein the fin-shaped
structure is disposed extending along a first direction and the SDB

structure is disposed extending along a second direction.

18. The semiconductor device of c¢laim 17, wherein the first direction

is orthogonal to the second direction.
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Title
SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

Background of the Invention

1. Field of the Invention

[0001] The invention relates to a method for fabricating
semiconductor device, and more particularly to a method for dividing

fin-shaped structure to form single diffusion break (SDB) structure.
2. Description of the Prior Art

[0002] With the trend in the industry being towards scaling down the
size of the metal oxide semiconductor transistors (MOS), three-
dimensional or non-planar transistor technology, such as fin field
effect transistor technology (FinFET) has been developed to replace
planar MOS transistors. Since the three-dimensional structure of a
FinFET increases the overlapping area between the gate and the
fin-shaped structure of the silicon substrate, the channel region
can therefore be more effectively controlled. This way, the
drain-induced barrier lowering (DIBL) effect and the short channel
effect are reduced. The channel region is also longer for an
equivalent gate length, thus the current between the source and the
drain is increased. 1In addition, the threshold voltage of the fin

FET can be controlled by adjusting the work function of the gate.

[0003] In current FinFET fabrication, after shallow trench isolation
(STI) is formed around the fin-shaped structure part of the fin-shaped
structure and part of the STI could be removed to form a trench, and
insulating material is deposited into the trench to form single
diffusion break (SDB) structure or isolation structure. However, the
integration of the SDB structure and metal gate fabrication still
remains numerous problems. Hence how to improve the current FinFET

fabrication and structure has become an important task in this field.
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Summary of the Invention

[0004] According to an embodiment of the present invention, a method
for fabricating semiconductor device includes the steps of: forming
a fin-shaped structure on a substrate; forming a shallow trench
isolation (STI) around the fin-shaped structure; forming a gate layer
on the fin-shaped structure and the STI; removing part of the gate
layer, part of the fin-shaped structure, and part of the STI to form
a trench; and forming a dielectric layer into the trench to form a

single diffusion break (SDB) structure.

[0005] According to another aspect of the present invention, a
semiconductor device includes: a fin-shaped structure on a substrate;
a single diffusion break (SDB) structure in the fin-shaped structure
to divide the fin-shaped structure into a first portion and a second
portion; a gate structure on the first portion; and a contact etch
stop layer (CESL) adjacent to the gate structure and extending to

cover the S8SDB structure.

[0006] 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 various figures and drawings.
Brief Description of the Drawings

[0007] Figs. 1-10 illustrate a method for fabricating a semiconductor

device according to an embodiment of the present invention.
Detailed Description
[0008] Referring to Figs. 1-2, in which Fig. 1 is a top view

illustrating a method for fabricating a semiconductor device

according to an embodiment of the present invention, the left portion
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of Fig. 2 illustrates a cross-sectional view of Fig. 1 for fabricating
the semiconductor device along the sectional line AA', and the right
portion of Fig. 2 illustrates a cross-sectional view of Fig. 1 for
fabricating the semiconductor device along the sectional line BB'.
As shown in Figs. 1-2, a substrate 12, such as a silicon substrate
or silicon-on-insulator (SOI) substrate is first provided, and a
plurality of fin-shaped structures 14 are formed on the substrate
12. It should be noted that even though four fin-shaped structures
14 are disposed on the substrate 12 in this embodiment, it would also
be desirable to adjust the number of fin-shaped structures 14
depending on the demand of the product, which is also within the scope

of the present invention.

[0009] Preferably, the fin-shaped structures 14 of this embodiment
could be obtained by a sidewall image transfer (SIT) process. For
instance, a layout pattern is first input into a computer system and
is modified through suitable calculation. The modified layout is then
defined in a mask and further transferred to a layer of sacrificial
layer on a substrate through a photolithographic and an etching
process. In this way, several sacrificial layers distributed with
a same spacing and of a same width are formed on a substrate. Each
of the sacrificial layers may be stripe-shaped. Subsequently, a
deposition process and an etching process are carried out such that
spacers are formed on the sidewalls of the patterned sacrificial
layers. In a next step, sacrificial layers can be removed completely
by performing an etching process. Through the etching process, the
pattern defined by the spacers can be transferred into the substrate
underneath, and through additional fin cut processes, desirable
pattern structures, such as stripe patterned fin-shaped structures

could be obtained.

[0010] Alternatively, the fin-shaped structures 14 could also be
obtained by first forming a patterned mask (not shown) on the substrate,
12, and through an etching process, the pattern of the patterned mask

is transferred to the substrate 12 to form the fin-shaped structures
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14. Moreover, the formation of the fin-shaped structures 14 could
also be accomplished by first forming a patterned hard mask (not shown)
on the substrate 12, and a semiconductor layer composed of silicon
germanium is grown from the substrate 12 through exposed patterned
hard mask via selective epitaxial growth process to form the
corresponding fin-shaped structures 14. These approaches for
forming fin-shaped structure are all within the scope of the present

invention.

[0011] Next, a shallow trench isolation (STI) 16 is formed around the
fin-shaped structures 14. In this embodiment, the formation of the
STI 16 could be accomplished by conducting a flowable chemical vapor
deposition (FCVD) process to form a silicon oxide layer on the
substrate 12 and covering the fin-shaped structures 14 entirely.
Next, a chemical mechanical polishing (CMP) process along with an
etching process are conducted to remove part of the silicon oxide
layer so that the top surface of the remaining silicon oxide is even
with or slightly lower than the top surface of the fin-shaped

structures 14 for forming the STI 16.

[0012] Next, a gate dielectric layer 18 and a gate layer 20 are formed
to cover the fin-shaped structures 14 and the STI 16 entirely, and
a patterned mask 22 is formed on the gate layer 20, in which the
patterned mask 22 includes an opening 24 to expose part of the gate
layer 20 surface. In this embodiment, the gate dielectric layer 18
preferably includes silicon oxide and the gate layer 20 1is selected
from the group consisting of amorphous silicon and polysilicon. The
patterned mask 22 could additionally include an organic dielectric
layer (ODL), a silicon-containing hard mask bottom anti-reflective
coating (SHB), and a patterned resist and the step of forming the
opening 24 in the patterned mask 22 could be accomplished by using
the patterned resist as mask to remove part of the SHB and part of

the ODL.

[0013] Next, as shown in Fig. 3, an etching process is conducted by
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using the patterned mask 22 as mask to remove part of the gate layer
20, part of the gate dielectric layer 18, and part of the fin-shaped
structures 14 to form a trench 26. The trench 26 preferably divides
the fin-shaped structures 14 into two portions including a first
portion 28 on the left side of the trench 26 and a second portion

30 on the right side of the trench 26.

[0014] Next, as shown in Fig. 4, a planar dielectric layer 32 is formed
into the trench 26 and on the gate layer 20, in which the dielectric
layer 32 preferably fills the trench 26 entirely so that the top
surface of the dielectric layer 32 is slightly higher than the top
surface of thegate layer 20. In this embodiment, the dielectric layer
32 and the STI 16 are preferably made of different material, in which
the dielectric layer 32 filled into the trench 26 preferably includes
silicon nitride while the STI 16 preferably includes silicon oxide,
but not limited thereto. Nevertheless, according to an embodiment
of the present invention, the dielectric layer 32 and the STI 16 could
also include same material such as silicon oxide, which is also within

the scope of the present invention.

[0015] Referring to Figs. 5-6, in which Fig. 5 is a top view
illustrating the fabrication of the semiconductor device following
Fig. 4, the left portion of Fig. 6 illustrates a cross-sectional view
of Fig. 5 along the sectional line CC' and the right portion of Fig.
6 illustrates a cross-sectional view of Fig. 5 along the sectional
line DD'. As shown in Figs. 5-6, a planarizing process such as CMP
is conducted to remove part of the dielectric layer 32 so that the
top surface of the remaining dielectric layer 32 is even with the
top surface of the gate layer 20. This forms a single diffusion break
(SDB) structure 34 protruding above the fin-shaped structures 14,
in which the top surfaces of the SDB structure 32 and the gate layer
20 are coplanar. As shown in Fig. 5, the fin-shaped structures 14
are disposed extending along a first direction (such as X-direction)
and the SDB structure 34 is disposed extending along a second direction

(such as Y-direction), in which the SDB structure 34 preferably
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separates each of the fin-shaped structures into two portions,
including a first portion 28 on the left side of the SDB structure
34 and a second portion 30 on the right side of the SDB structure

34.

[0016] Next, as shown in Fig. 7, a pattern transfer process is
conducted by first forming a first hard mask 36, a second hard mask
38, and a patterned mask 40 on the gate layer 20 while the patterned
mask 40 not covering the SDB structure 34. In this embodiment, the
first hard mask 36 and the second hard mask 38 are composed of different
material, in which the first had mask 36 preferably includes silicon
nitride and the second hard mask 38 preferably includes silicon oxide,
but not limited thereto. The patterned hard mask 40 could be a single
patterned resist or could be made of same material as the patterned
mask 22 from Fig. 2, and in such instance, the patterned mask 40 could
include a tri-layered structure such as an organic dielectric layer
(ODL) , a silicon-containing hard mask bottom anti-reflective coating

(SHB), and a patterned resist.

[0017] Next, as shown in Fig. 8, one or multiple etching processes
are conducted by using the patterned mask 40 as mask to remove part
of the second hard mask 38, part of the first hard mask 36, part of
the gate layer 20, and part of the gate dielectric layer 18 to form
a gate structure 42 adjacent to the SDB structure 34. It should be
noted that no additional gate structure is formed directly on top
of the SDB structure 34 during the formation of gate structure 42,
however, dummy gate (not shown) could be disposed on an edge of the
fin-shaped structures 14 to stand on top of both the fin-shaped
structures 14 and the STI 16 at the same time, in which the top surface
of the dummy gate is even with the top surface of the gate structure
42. Preferably, the top surface of the STI 16 is slightly lower than
the top surface of the fin-shaped structure 14 while the top surface
of the SDB structure 34 is higher than both the top surface of the
fin-shaped structures 14 and the STI 16. Moreover, the height of the

SDB 34 protruding above the fin-shaped structures 14 1is reduced
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slightly during the etching process so that the top surface of the
SDB 34 would become slightly lower than the top surface of the gate
layer 20. Next, a cap layer 44 is formed on the fin-shaped structures
14 to cover the gate structure 42 and the SDB structure 34 at the
same time. In this embodiment, the cap layer 44 could include material

such as SiN, Si0O,, SiON, SiCN, or combination thereof.

[0018] Next, as shown in Fig. 9, an etching process is conducted to
remove part of the cap layer 44 for forming a first spacer 46 adjacent
to the sidewalls of the gate structure 42 and at the same time forming
a second spacer 48 on the sidewalls of the SDB structure 34. Next,
source/drain regions 50 and/or epitaxial layers (not shown) are formed
in the fin-shaped structures 14 adjacent to two sides of the first
spacer 46 and second spacer 48, and silicides (not shown) could be
selectively formed on the surface of the source/drain regions 50
and/or epitaxial layers afterwards. In this embodiment, each of the
first spacer 46 and second spacer 48 could be a single spacer or a
composite spacer, such as a spacer including but not limited to for
example an offset spacer and a main spacer. Preferably, the offset
spacer and the main spacer could include same material or different
material while both the offset spacer and the main spacer could be
made of material including but not limited to for example SiO., SiN,
SiON, SiCN, or combination thereof. The source/drain regions 50
could include dopants and epitaxial material of different conductive
type depending on the type of device being fabricated. For example,
the source/drain regions 50 on an NMOS region could include SiC or
SiP while the source/drain regions 50 on an PMOS region could include

SiGe, but not limited thereto.

[0019] Next, a contact etch stop layer (CESL) 52 is formed on the
surface of the fin-shaped structures 14 and covering the gate
structure 42 and the SDB structure 34, and an interlayer dielectric
(ILD) layer 54 is formed on the CESL 52. Next, a planarizing process
such as CMP is conducted to remove part of the ILD layer 54 and part

of the CESL 52 for exposing the gate layer 20 made of polysilicon,
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in which the top surface of the gate layer 20 is even with the top

surface of the ILD layer 52.

[0020] Next, a replacement metal gate (RMG) process is conducted to
transform the gate structure 42 into a metal gate. For instance, the
RMG process could be accomplished by first performing a selective
dry etching or wet etching process using etchants including but not
limited to for example ammonium hydroxide (NH,OH) or
tetramethylammonium hydroxide (TMAH) to remove the second hard mask
38, first hard mask 36, gate layer 20, and even gate dielectric layer
18 from gate structure 42 for forming a recess 56 in the ILD layer

54.

[0021] Next, as shown in Fig. 10, a selective interfacial layer 58
or gate dielectric layer (not shown), a high-k dielectric layer 60,
a work function metal layer 62, and a low resistance metal layer 64
are formed in the recess 56, and a planarizing process such as CMP
is conducted to remove part of low resistance metal layer 64, part
of work function metal layer 62, and part of high-k dielectric layer
60 to formmetal gate 66. Next, part of the low resistance metal layer
64, part of the work function metal layer 62, and part of the high-k
dielectric layer 60 are removed to form another recess (not shown),
and a hard mask 68 made of dielectric material including but not
limited to for example silicon nitride is deposited into the recess
so that the top surfaces of the hard mask 68 and ILD layer 54 are
coplanar. In this embodiment, the gate structure or metal gate 66
fabricated through high-k last process of a gate last process
preferably includes an interfacial layer 58 or gate dielectric layer
(not shown), a U-shaped high-k dielectric layer 60, a U-shaped work

function metal layer 62, and a low resistance metal layer 64.

[0022] In this embodiment, the high-k dielectric 1layer 60 1is
preferably selected from dielectric materials having dielectric
constant (k value) larger than 4. For instance, the high-k dielectric

layer 60 may be selected from hafnium oxide (HfO,), hafnium silicon
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oxide (HfSiO4), hafnium silicon oxynitride (HfSiON), aluminum oxide
(Al;05), lanthanum oxide (Laz0;), tantalumoxide (Tay0s), yttrium oxide
(Y>03), zirconium oxide (ZrO,;), strontium titanate oxide (SrTiOs),
zirconium silicon oxide (ZrSiQO;), hafnium zirconium oxide (HfZrQ,),
strontiumbismuth tantalate (SrBi,Ta,0,, SBT), lead zirconate titanate
(PbZr,Ti,.40O5, PZT), barium strontium titanate (BaySr,.4,TiO;, BST) or

a combination thereof.

[0023] In this embodiment, the work function metal layer 62 is formed
for tuning the work function of the metal gate in accordance with
the conductivity of the device. For an NMOS transistor, the work
function metal layer 62 having a work function ranging between 3.9
eV and 4.3 eV may include titanium aluminide (TiAl), zirconium
aluminide (ZrAl), tungsten aluminide (WAl), tantalumaluminide (TaAl),
hafnium aluminide (HfAl), or titanium aluminum carbide (TiAlC), but
it is not limited thereto. For a PMOS transistor, the work function
metal layer 62 having a work function ranging between 4.8 eV and 5.2
eV may include titanium nitride (TiN), tantalum nitride (TaN),
tantalum carbide (TaC), but it is not limited thereto. An optional
barrier layer (not shown) could be formed between the work function
metal layer 62 and the low resistance metal layer 64, in which the
material of the barrier layer may include titanium (Ti), titanium
nitride (TiN), tantalum (Ta) or tantalumnitride (TaN). Furthermore,
the material of the low-resistance metal layer 64 may include copper
(Cu), aluminum (Al), titanium aluminum (TiAl), cobalt tungsten

phosphide (CoWP) or any combination thereof.

[0024] Next, a pattern transfer process is conducted by using a
patterned mask (not shown) as mask to remove part of the ILD layer
54 adjacent to the metal gate 66 and SDB structure 34 for forming
contact holes (not shown) exposing the source/drain regions 50
underneath. Next, metals including a barrier layer selected from the
group consisting of Ti, TiN, Ta, and TaN and a low resistance metal
layer selected from the group consisting of W, Cu, Al, TiAl, and CoWP

are deposited into the contact holes, and a planarizing process such
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as CMP is conducted to remove part of aforementioned barrier layer
and low resistance metal layer for forming contact plugs 70
electrically connecting the source/drain regions 50. This completes
the fabrication of a semiconductor device according to a preferred

embodiment of the present invention.

[0025] Referring again to Fig. 10, which further illustrates a
structural view of a semiconductor device according to an embodiment
of the present invention. As shown in Fig. 10, the semiconductor
device preferably includes a fin-shaped structure 14 disposed on the
substrate 12, a SDB structure 34 disposed within the fin-shaped
structure 14 while protruding above the fin-shaped structure 14 and
dividing the fin-shaped structure 14 into a first portion 28 and a
second portion 30, and a gate structure or metal gate 66 disposed
on the first portion 28. Preferably, the top surface of the metal
gate 66 is even with or slightly higher than the top surface of the
SDB structure 34, the fin-shaped structure 14 is disposed extending
along a first direction while the SDB structure 34 is disposed
extending along a second direction, in which the first direction is

orthogonal to the second direction as shown in Fig. 5.

[0026] The semiconductor device also includes a first spacer 46 on
the sidewalls of the metal gate 66, a second spacer 48 on the sidewalls
of the SDB structure 34, a CESL 52 disposed adjacent to the first
spacer 46 and extending to cover the second spacer 48 and SDB structure
34 while contacting the SDB structure 34 directly, and source/drain
regions 50 disposed in the fin-shaped structure 14 adjacent to two

sides of the first spacer 46 and second spacer 48.

[0027] 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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Attorney Docket Number| NAUP3064USA Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter U tility -
Total Number of Drawing Sheets (if any) 5 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this
reference to the previocusly filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date {YYYY-MM-DD}) Intellectual Property Authority or Country
filed application
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | NAUP3064USA

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.5.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {(see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number I27765

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status I - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number {YYYY-MM-DD)
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign applicaticn is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).
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PTO/AIA/M4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | NAUP3064USA

Application Number

Title of Invention | SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Code (if applicable)

|201710516576.7

N

|201 7-06-29

Add button.

Additional Foreign Pricrity Data may be generated within this form by selecting the

Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NCTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | NAUP3064USA

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B cor both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | NAUP3064USA

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | §\iTED MICROELECTRONICS CORP.

Mailing Address Information For Applicant:

Address 1 0.3, Li-Hsin Road 2, Science-Based Industrial Park
Address 2

City sin-Chu City State/Province
Countr)f | II'W Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | NAUP3064USA

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix

- | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City | State/Province
Countryi | I Postal Code
Phone Number Fax Number
Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [fWinston Hsu/ Date (YYYY-MM-DD)| [2017-07-26
First Name 'Winston Last Name ‘ P—Isu Registration Number 1526
Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | NAUP3064USA

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.
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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) fumnishing of the information sclicited 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.5.C. 552) and the Privacy
Act (5 USC. 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.

Arecord 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 & routine use, to a contractor of the Agency having need for the information in order to perform
& contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.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 CooperationTreaty.

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.5.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 G5A 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.5.C.
122(b) or issuance of a patent pursuant to 35 U.5.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 abandened 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 viclation or potential violaticn of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/660,991 07/27/2017 2812 1600 NAUP3064USA 18 2
CONFIRMATION NO. 8497
27765 FILING RECEIPT
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., N0.389, Fuhe Rd., Yonghe Dist AR LA A A U
New Taipei City,
TAIWAN

Date Mailed: 08/03/2017

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)
Chun-Hao Lin, Kaohsiung City, TAIWAN;
Hsin-Yu Chen, Nantou County, TAIWAN;
Shou-Wei Hsieh, Hsinchu 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 201710516576.7 06/29/2017

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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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: 08/02/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/660,991

Projected Publication Date: 01/03/2019
Non-Publication Request: No

Early Publication Request: No
Title

SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME
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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 15/660,991
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE(S) FEE($)
BASIC FEE
(87 CFR1.16(a), (8), or (<) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.16(K), ), or () N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR1.16(0), (p), of (4) N/A N/A N/A N/A 720
(TBE);:FFAHH(?]&/%;MS 18 minus 20= | OR |x 80 = 0.00
INDEPENDENT CLAIMS . *
(37 CFR1.16(h) 2 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
(37 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(})) 0.00
* |f 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) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
L Total * Mi . =
S (37 CFR 1.16(7) e x = OR |«x =
a Independent * Minus | *** =
5 (37 GFR 1.16(h)) X = OR |x =
<§( Application Size Fee (37 CFR 1.16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (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($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = " -
= (37 CFR1.16() OR [|x =
% Independent * Minus | *** = X - OR |«x =
w (37 CFR 1.16(h)) B B
<§( Application Size Fee (37 CFR 1.16(s))

OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 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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AR #) 3 R +

1. — A &IEF AR T 0y ik, a8
5 T A —85 ks F— 2R kB
T AR — %A T8 B T iz sh ks My A B
T PR — AR B T iZ 85 R &M BO% XA T8 B b
FIRIRGIZMAAE . BRI B I 5Z R A T B AT R — T

o AR
10 R —0 ETZF T AT R — Y #8544,
2. e AIRK 1 BTR GG T ik, B @8 T RaZ MR E AT A — AR A~
W R T g8 KM .

3. 4 A EK | ATk ek, B b
o — B R T ZAMARE £ AR
15 A 1% B A AL oA 5 TR IZ A& . 3 iZ MR B A R 3R
SR EEARGE M AT RaZ T 2 .
4. SRR 1 TR T %, B a4
ARz o BT 7 O A VA B AR E E
F32AIE AR BRI B E R @AM E LA @,
20 5. AR ER 1 PR eg ik, B @b
BT RAZ BT @ B MG R TR IZ M E VA T £ #8544
5 PR — AR A
6. 4t F|FK 1 ik ey ik, 7 b
R —iEE BETIZMBEMBIZET HKIGH LM L, LA
25 EIRIA L IE E B VAT i — 5 — 18] [5 B T i AR 45 M) 5 VA B — 55 — 4]
AT LY KBS,
7. 4o AR 1 R GGk, P iR RIS H—F —F & itAd Hix
BY R B ML E—F T w3,
8. AR F|FK 7 TR F ik, AFEFH—FEaEALIZH —F 6.
30 9. oA 2K 1 FriRegF ik, P Eas % mhat.,
10. 4o R B R 1 BTk eg ik, P IaWig & e 44 dhat,

1
1002
96.7
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2R 1A FE, Pz

W, B LA R ALAE,
2RI F R, EFiEARELS

&,
A RALEE,

13. —FF FFAR T, a4
SR, TR L
BB LM, X TR REMA T FZEIREN D TRAE 5

FAEE PN

#ﬂﬁ& EHM), RTEE 3oL AR
HARR R R 4FIE B, X TR EMF A e 2T Kiad &M b,

14. “4woA A
5 — I8) (R BE
——-lﬁ]F?_t_

*Bﬁkﬁ+%wmﬁ,%bv
s T IZAAR MM BE, VAR
, BT ZEY #a B %m , P g 3R kR R ) 420k B %

TFiZ % — B R AE VA B 3% % 8] R AE |,

15. Hei F]&

KR 14 Pk eg F ST, B OS5 —RRIRB R BGE %

5 — 18] PR AE /g ] 63z AR A .

16. 4o F| 2K 14 Frik 64 F 56T, 5 O —RA/IBB R IREX TFiZ
5 18] IR BE G M 643z AR A .
17. 4ol Al B K 13 Frifeg SR pE, £ d stk i £ — % —5 &

4D B G R Y H R B ML E—F ey A

18. 4 A&

®.

R 17 ey F ST, EPiES—seEaE5 =
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A
F FAR AR I ik
5

FRARAR IR,

KL B B —Fr RV F - FAR A0 7 ik, AL R AR —Fr o Tadk kM
VATS R #5 @ B (single diffusion break, SDB)4& #4449 75 % .

10 IR

F R, ME R ARE (field effect transistors, FETs) U R~F H4: Hou %5
J~, BUA P& X (planar) 3 2 ah AR E LA 6 LR S\ B HFIVE T E Ea9ARIR. h
T SR EIVE AR, VA FE-F @ (non-planar)dd 3% B AR E U, Bl 4eE ik 3y
B ah A (fin field effect transistor, Fin FET) /U &k BAX-F @ dh AR 7L €%,
15 HHEATE) LALREAAH. & TR A ARE T 69 AR A =T 38 Ao R 5
SR E M e IR @ AR, B b, 7T 8t — 3 Ao AR T BT B R R ey ds 4],
I B4 s R U @ i 64 I AR5 | & A8 A7 I41K(drain induced barrier lowering,
DIBL)ZL AL , 55T vA3p 4 48 18 18 2% 52 (short channel effect, SCE). %, & F
S5 R 3 B an B UM R R AR AR KR T2 BA Z A, B m TR
20  FFAefEegimARIRSh IR, L, ShiRE LA 6916 S ® & (threshold voltage)
< 2 1 IR R ARAR 64 2 R L A R AR
HERATEE R G Z MR E L HME L F , S5 REM B B R XATR B
e B E 2R T RERB SR M 5 X AT BT R WAE, REHEANLL
Py ATS PR B8 B M FHIG SR M 5 Ta A 3R 5. RIS 4 a B
25 M5 E BRI L AR LA AL S AR, B sbhefT R ILK 8
RGBT BV L 5 RMBPAIS—F 2R,

F R %
ARk LR 8 A, R — KB N — A F SR . B
30 AR —EREM T AR L, REHm—XkARSB TEHREMEE, Hmr—
W& TR EMBIRATRE L, FIRIEOMRE . S8 REM VAR 5
1

1003
96.7
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ARATRBATR—F O, LEBRHR—NBETIFT AT R—FEY K85

LEM .

KK ] B — EABNTFF—Fr F G, B a sk MHixTF—
Rk b, — 325 #I55 S ML T RSN 528 REM T2 h F—3 o
B —MABEE ML T i B —3 o vl R —3E ARk 2] 450k Bk T A

5 b5 —

WREEA 5 TP E S Y i & 45 b

B1ZE28 10 hALA— LB HE—FFAROGOFTETER.

P 1 58A
10 245 VL
12 FR
16 XA TS B
20 AR
24 vink=!
28 F—2r o
32 A, B
36 F — AR A AE
40 R oy 2
44 B’EE
48 5 = 18] F AR
52 F kR Ak 2 43 0k B
56 A&
60 S B A
64 [ B =3
68 AR
AR FE 3677 X

14
18
22
26
30
34
38
42
46
50
54
58
62
66
70

BE IR 22 My
AARA o
RER X

F o

i

F R B M
% R AR
AR 25 )

% —Ja) R BE
TR AR AR X IR
JE ) -, R
AIF

o B SR B
o B AR
BrRdE R

HARE 1 Z2E 2, AFHE 1A RLW— kb EE—FFAT B

A, B2 AFIAHE 1 FLAMK AAWIGTEE, B2 EF300HH

15 1+%E5WE BB ET~EH. A1 £2H 2 i+, dAuRBE—1K 12,
) ho—FE IR AL 4 %(SODNEIR. REF % NEEREM 14 TR 12

2
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. EREEAF, X TFHEK 12 LagsEREH 14 ZAWRA B, 2L E
6 S5 R LM B E W TARIE F o B RAEZ R, FHARERT .

ARIE AR BR 69k T A5, BEARLE M 14 4% 38 1L M) AF B £ 4445 (sidewall
image transfer, SIT)SF X R #1F, HA2F KEO+E: RE—FHFHBALE4 A
%, FHELIE BE FAARR e B £ ST Y. STl k)
BARZIHINE T L, ATE RS A3 8B B3 5L 69 B R fuddt B T 2Rk B, 2 EA
BN EILEAK, ZEARF HATIRARBARZ] RV T8, VA F B EAIBEE 6
BAMBERS pr A PR BE . kA TR EALABRIE B, AR IRAEGY B B T 46Tk %)
FIME T Z, ALFF 18] BRAE BT AR 04 B RARSEAS 2R, BRI SE R 25 4 F)
HIME T2 (fin cut) ™ FKAF AT H 69 B R, Bl iR E EI0EERLE M,

PRLZ L, EEARZEM 14 89T R R T L4850 i— B 44458 &
F)FAR 12 £, B4 Ly, HREABBOEELESE LR
12 P oA R EEARLEM 14, b, 5AR4EM 14 897 o7 KA T AT R — B
FAEBAEE(E AT)TAK 12 &, SFARASESE T E T RAE & B EsE
WAL E G HR 12 B K Blde 8 a 4560 F SR E, b ¥ AR B BP T4
AAART B EEARLEM 14, XS R EEARLEM 14 84 525615038 B A K BA P i &
e .

IR T AR — %74 I B (shallow trench isolation, STI)16 ERLe85 4k 454 14,
BEARFEHL P, BREXAGB 16 6975 X T 8 F 8 — T AZ) AL F AABTAR
(flowable chemical vapor deposition, FCVD)#|4F I 7 s, — BALAE & T 2%
12 L3R 4B £ KEM 14, BA FR AL FHURATE (chemical mechanical
polishing, CMP)#|4F T 2 FF 35 Beik 2| 41 T & H R3S FAL A&, AR A8y
BACAE AR T S5 R 4EM) 14 R @AT kA Ta B 16.

BEARTF T R —AARA & 18 VAR — R E 20 748 % T o5k
14 5:XA%SB 16 L, REWm—EEZARERL22 THMRE20 £, LAfEE
AL 22 B —FF 1 24 RE L IRSMLE 20 K& . EREZEG P, WL
A, B 18 B4E 4 BALAE, WHAELE 20 M STk § o 3F dh 2R A & % b AR P A Ak,
egRfLe ., A INE FEAEAE 22 T 68— A~ E & (organic dielectric layer,
ODL) . — 4 # # ¥ 4 5 $L R 4 (silicon-containing hard mask bottom
anti-reflective coating, SHB) & VA & — B FAL B4R 7], BT B E£deid 22
PRI T 24 6B FUR B R AR IR A A AL L TR IR S AR M AR

3
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LRI E LIS H A E R IE K.

ol 3 Pr, REFREFZAEAH 22 HsEsfr—i s, &R
P TR BR AR 20, BR 0 AMARA o, B 18 VAR BR4 S5 AR EE M 14 VAT s
26, FFREBSHESERLEM 14 4 Fah s, Q45T 1 26 AMegHE —3R5
28 545 FH 1 26 &My 5% =345 30.

MG 4B 4 FFras, BmR—-F 32698 & 32 FTH 2 26 i 544 E 20 |,
H PG B 32 BEHB T O 26 A E 32 ER @A ES FAMAEE 20 &
. ERERGT, ANEE32 5XATRE 16 24E QA TR A, #lhe3i A
Fra 26 HegAd B 32 B 8 RkAaEmIXARRE 16 48 L, 1215
T, 4RIBEAL A — L4000 E 32 T 55X A5 16 & A AR 4,
1) 4e B B LA B AAE, bG5B KK BH BT ih 2 6958 B

HEEALARA S 5A 6, B S5 AHELRE 4 SMEF RO LA, B
6 AFHAE S5 FRAEMK CCHI@TER, B6EFHNAR S5 Fi&4
& DD Em & E. B 5 £2H 6 i, REHRT—TFEAHELL,
18] Jm F) ) A 5 HARF B FIVE T L TRBA-0 E 32 54 F A 69 -8 & 32 B
FE ) T 20 LR @, wbB R — Ry 3K a B M 34 B TR
M) 14, FHR)FMAEE 20 R &E. wh S ey BB T, SEEREM
14 BAE L H— % —F &y(Blde X 7 @)t m P 38 B M4 34 MEBELH
— % = G (Blde Y T 6 )IEAS IS 65 K 45 M) T B B B84 R 4B M o T R 3R
o, Blheik TR Y305 B s M 34 AWMy —3a 28 5 &M eg HF =25 30.

ol 7 BT, MUGEATEE 20 34T — B RHEBEME T, Plhe ik
R, — 5 — A 36, 5 —AB 642 38 VAR — B £ 1uieE 40 TR E - A E
FAIA 40 BAE TR B Z 4T 308 B 440 34, EARZ®PIF, F—rEEH 36
5% —m AL 38 B AE LA R AL, B4 —AEE AL 36 B LA A LAEE T
% AR 38 B LA RALAE, 2R BT, AR 40 T 4% —
B ZABIUIRT), RTHE 2 ATH ARG E R4 22 48R A4, #)
4o ¢, 4—A AUA~E E(organic dielectric layer, ODL). —4&-a:A2 #6425 HL R
4+ (silicon-containing hard mask bottom anti-reflective coating, SHB) /& VA & —
B ALK IR R F = B4 M, Xk F5645)3 B AR L AT £ 6950 H.

4ol 8 A, & FIF B EAEAE 40 HBAEHAIT—R R Z RikZ| H1E
I, R FRIG 5 e dedE 38, a5 —r AL 36, BRAMARE 20 VA

4
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B MBAE 18, VAT EY 8B LM 34 51— 42, (417
AT, ERMARLEAM 42 B £y E B A 34 Loy FF R AT AL
sEMY, 285 AKLEM 14 095K TTIRA B BEAMAM(E R T)F) i 35 £ 85K M)
14 5%AMSB 16 &, B EME LR & T FMmEMm 42 L&, B GHA
mEXRABSB 16 LA ImEBAERIKTEEREM 14 @ m Ly 3ah 44 34
EER@ME A& TEREM 14 5XATEE 16 LR @, suih, B FeRke
M) 14 BB Y HTB B M 34 22 ik FIE L8 69 % vh dm sk -T AR & 20
6 LR, (2Rt FEEREM 14, B THR—IBEE E 44 FEER4EM 14
EHBEMARLEM A2 SRR B LM 34, EART®ROIF, BEE 44T E
L RALEE. BALEE. RAMAE. RBALEER A FTHR, 1255 T ik,

REw B 9 Frac, AT 4Rz FIE T L XRAMSBE L E 44 AT R—F
— A FRAE 46 T AR LE A 42 M EE ST B i 6 AR 55 — 18] [ B 48 T2 #kla & 4
Ay 34 MAE, AT R AE 46 5 5 18] IR AE 48 WM e S5k 4EM 14 AR
JER IR 12 RIBAR AR R 3R 50 B /R L BE(B RT), FFikdEH TR/
AR R IR 50 B /R I IE B 4G F @Y R — e B A (B AT, AT T,
% — A FRAE 46 5 % — A FRAE 48 R 4R\ VA S —I8) [RAE A 5], 12 X 7T &7 H &
A KA REE, Blhoe 038 4 —lRAs 8] FRBEVA R — .08 IR B, H b Rl 4] IR
BEL 3 )[R AT AR SRR AT, EAE ik i BALEE. RALEE.
RBACFE VL B RBRACFE T M) AR GG BELE . R/ TR X 3% 50 TARIE PT B & dh iR
B FER XA RREBA, vl T a4 PAEBMRNAEBR.

S T AR, — 3 ik SR) ik 2] 420k B 52 T 85K 454 14 £ @ F B 2 AR 4E A 42
5%y #ha B M 34, B R—ERANEE 54 TiARSZIFIEE 52 B,
KRG AT —-F 184 T2, ) 2o ) AL S HARST BB 2 TR 35 & 1B -8, & 54
5 R fkiR ik 245 0L B 52 AR K i i B S AR BT AR B AAR B 20, 1
AR E 20 LA & H EE A d & 52 E&&E AT

MG AT — & B AR B b VF T LM E M 42 453 h & B, &
B KB, T ARUIT— R TG T2 RBIRZHE L, B4R R K
(ammonium hydroxide, NH,OH) =X & £ 4L W ¥ 4% (Tetramethylammonium
Hydroxide, TMAH)3 4k %] &k - IRAMAR 25 M) 42 F 649 % — A8 4642 38, % —
AL 36. MHEE 20 L EMMEA- B E 18, VAT ERAGRE 54 7R MWAE
56.
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Yol 10 B, ZERF R LB WA & 58 KRB &, —H
A B 60, — I FFA SR B 62 VAR KA R B 64 FUIAE N, A
Je HAT—F AEIE T E, Flhe R F] CMP £ R3RGIKILILE /B & 64, 34
AR B 62 5L S AW F BB E 60 AT s BMHAR 66, MUE T &
RIS B & 64, Fa ) BHE B E 64 ARG AR FHAEE
60 VAT RWAE(E AT), BIEA—E 040 RACEE T B OGFE AL 68 T 4%
A AR AL 68 LA @ In A B0 R 54 EAE . AKREREA R E SA
W, A BRIV T L AT R 6 AR M H ), BT TS ARG A B AR 66 A 4E
e — IR E 58 IAMHA L E. — U R SALFHMNEE 60. — U A& 3%
o )B B 62 VAR —IK[LIu e E & 64,

FEREZHBF, S0 F A E 60 5N FEH KT 4 69N A4
1l 4ot ) BAL44(hafnium oxide, HfO,). A BR 45 B A&~ 4 (hafnium silicon oxide,
HfSiO,). A& 45 5 B AL4-49 (hafnium silicon oxynitride, HfSiON). #At43
(aluminum oxide, Al,O3). A b4 (lanthanum oxide, La,03). # 42 (tantalum
oxide, Ta,0s). AALAL(yttrium oxide, Y,03). AAL4E(zirconium oxide, ZrO,).
4K B2 4% (strontium titanate oxide, SrTiO; ). A& 4% A LS4 (zirconium silicon
oxide, ZrSiO,). #8245 (hafnium zirconium oxide, HfZrO,). 484442 844
(strontium bismuth tantalate, StBi,Ta,Oo, SBT). 444k 45(lead zirconate titanate,
PbZr,Ti,. Oz, PZT). 4KBZ414%(barium strontium titanate, Ba,Sr; TiOz, BST).
AL AP 20 AR G BE2EL

) e R R 62 BAE R VAT i B G Ty A, AR FEE R TN
A Fh R E (NMOS) K P & fh 8% (PMOS). & SR E A N & SR, o Rhdse
B B 62 TR REHh 3.9 BFHR4F(eV) ~ 4.3 eV 898 B AT, dmssibsk
(TiAl). 42445 (ZrAl). 421048(WAL). 481049(TaAl). 481045 (HFAD) SR B4R
42 (TIAIC) %, 2Rk AIR; FamkE A PR GKE, HHHEEE 62
i Fh R Eh 4.8 eV ~ 52 eV 69E B, e BALAK(TIN). R AL4E(TaN)
RAEAALTaC) 5, (ERAA TR, Fh R E/EE 62 SR E R E 64 X
B ST @8 % —E B (B K7), Hof LKA T &84k(Ti). RAbdk
(TiN). 42(Ta). #AL42(TaN)SFAH#E. K[ILE /B & 64 N 3TiL A 4R(Cu). 42
(Al). 45(W). 4k426-42(TiAl). 4:44551L4h)(cobalt tungsten phosphide, CoWP)
SR, FRA R SR 484

g
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Z T AT B RS EE T L, Blho T AH — BRI E M
66 L F 7@ B 45 M) 34 35 6930464 B A A d & 54 AT R B A AR RN (A
AT)HRED T @GRAIREEIR S50, KRB TFEERRFHEANTE 9L
Bt AE, B4 LA4K(Ti). RALAK(TIN). 42(Ta). RALAL(TaN)F 64 FLFE &4
HL B ik B 45(W). 48(Cu). 42(Al). 4548464 (TiAl). 45485514 (cobalt
tungsten phosphide, CoWP)F 1K &, A1 4R 40 G- a9 1KLL 4 8 B, X it
AF—F3BACHINE T Z, B he A FAARATE - TR 3R 4 B HH oA 9 3 iR 45
fiRdE K 70 T B-3EARF P @R 3 IR AR/ AR X 3K 50. F b BP R AK AL
48] 64 F-F AR U 64 B4

ok ARE 10, B 10 58 E ALK 8P — Fh0) 69 —F FART I ag 454
TEE. B 10 5, F5HRO4ER 06—k M 145 TR 12 &,
—B YRGB M 34 K TR EM 14 W AT E FEoREHN 14 510588k
14 5 T8 A F—3 5 28 5 F =205 30 VAR — MR £ M) e B AR 66 3% T
F—a 28 £, A& B 66 LA @ T R8Ty #la B 44 34
EERE. ERERL T, SEREM 14 BE—F—F G Ry R B 4
M) 34 HE—FH G, BE—FaREEASE 56, HleBE 56k
ALE P T

sl , FFAARTO X @A —F — R IR AE 46 15 T2 B ML 66 B, % —
) B AE 48 X Ty #E B 454 34 AR, BEARR AR Z4FIE & 52 X T & — 4
FRAE 46 T3t/ £ 5 — A (5 AF 48 LY e B M 34 L HABEMEY
HIE B LEM 34, ABCRMIBI X K 50 5 B3% T 5 — I AR 46 P 6485k
LEM) 14 RIJER 12 W 5 5% A FRAE 48 WM eGSR LEHM 14 K.

VA b BT A K AL B 69 ki T3], FUIRAR K BARF| 2 KT ag 395 &
B4, AR B A K B 64 ik & T E .
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Application No. Applicant(s)

15/660,991 LIN ET AL.
Office Action Summary Examiner Art Unit AIA (First Inventor to File)
SHAHED AHMED 2823 f(t;tsus

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

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
1) Responsive to communication(s) filed on 07/27/2017.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 1-18is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
8)[] Claim(s) _____is/are allowed.
7) Claim(s is/are rejected.

)
8)[] Claim(s) is/are objected to.
9)XI Claim(s) 1-18 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

participating intellectual property office for the corresponding application. For more information, please see
hitp/Awww usplo.aov/patents/init_events/peh/index.jsp or send an inquiry to PPHieaedback@uspio.gov.

Application Papers
10)[J The specification is objected to by the Examiner.
11)[J The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.
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)[J Some** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other:
Paper No(s)/Mail Date ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20171004
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Application/Control Number: 15/660,991 Page 2
Art Unit: 2823

The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

DETAILED ACTION
Election/Restrictions

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

I. Claims 13-18, drawn to device, classified in HO1L29/785.

II. Claims 1-12, drawn to method, classified in HO1L.21/823481.

The inventions are distinct, each from the other because of the following reasons:

Inventions Il and | are related as process of making and product made. 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 process as claimed can be used to make
another and materially different product such that a contact etch stop layer is not
formed.

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:

(a) the inventions have acquired a separate status in the art in view of their

different classification;

(b) the inventions have acquired a separate status in the art due to their

recognized divergent subject matter;
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(c) 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 a 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 made 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 or identify such 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.
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The examiner has required restriction between product or apparatus claims and
process claims. Where applicant elects claims directed to the product/apparatus, and all
product/apparatus claims are subsequently found allowable, withdrawn process claims
that include all the limitations of the allowable product/apparatus claims should be
considered for rejoinder. All claims directed to a nonelected process invention must
include all the limitations of an allowable product/apparatus claim for that process
invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the
product/apparatus claims and the rejoined process claims will be withdrawn, and the
rejoined process claims will be fully examined for patentability in accordance with 37
CFR 1.104. Thus, to be allowable, the rejoined claims must meet all criteria for
patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all
claims to the elected product/apparatus are found allowable, an otherwise proper
restriction requirement between product/apparatus claims and process claims may be
maintained. Withdrawn process claims that are not commensurate in scope with an
allowable product/apparatus claim will not be rejoined. See MPEP § 821.04.
Additionally, in order for rejoinder to occur, applicant is advised that the process claims
should be amended during prosecution to require the limitations of the
product/apparatus claims. Failure to do so may result in no rejoinder. Further, note
that the prohibition against double patenting rejections of 35 U.S.C. 121 does not apply
where the restriction requirement is withdrawn by the examiner before the patent

issues. See MPEP § 804.01.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SHAHED AHMED whose telephone number is
(671)272-3477. The examiner can normally be reached on M-F 7:30 to 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Olik Chaudhuri can be reached on 571-272-9820. 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.

/SHAHED AHMED/

Examiner, Art Unit 2823

/SHAHED AHMED/
Examiner, Art Unit 2823

TSMC Exhibit 1002, Page 72 of 129



Application/Control Number: 15/660,991 Page 6
Art Unit: 2823

TSMC Exhibit 1002, Page 73 of 129



SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE

SAME

Appl. No. : 15/660,991 Confirmation No. 8497
First Named Inventor : Chun-Hao Lin
Filed s July 27, 2017
TC/A.U. : 2823
Examiner : AHMED, SHAHED
Docket No. : NAUP3064USA
Customer No. 127765
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT

In response to the Office action of October 13, 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 5 of this paper.
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Reply to Office action of October 13, 2017

Amendments to the Claims:

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

application:

Listing of Claims:

1. (original) A method for fabricating semiconductor device, comprising:

forming a fin-shaped structure on a substrate;

forming a shallow trench isolation (STI) around the fin-shaped structure;

forming a gate layer on the fin-shaped structure and the STI,

removing part of the gate layer, part of the fin-shaped structure, and part of the
STI to form a trench; and

forming a dielectric layer into the trench to form a single diffusion break (SDB)

structure.

2. (original) The method of claim 1, further comprising forming a gate dielectric layer

on the fin-shaped structure before forming the gate layer.

3. (original) The method of claim 2, further comprising:
forming a patterned mask on the gate layer; and
using the patterned mask as mask to remove part of the gate layer, part of the

gate dielectric layer, and part of the fin-shaped structure to form the trench.

4. (original) The method of claim 1, further comprising:
forming the dielectric layer into the trench and on the gate layer; and
planarizing the dielectric layer so that the top surfaces of the dielectric layer and

the gate layer are coplanar.

5. (original) The method of claim 1, further comprising removing part of the gate layer
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Reply to Office action of October 13, 2017

after forming the SDB structure to form a gate structure adjacent to the SDB structure.

6. (original) The method of claim 5, further comprising:
forming a cap layer on the gate structure and the SDB structure; and
removing part of the cap layer to form a first spacer adjacent to the gate structure

and a second spacer adjacent to the SDB structure.

7. (original) The method of claim 1, wherein the fin-shaped structure is disposed
extending along a first direction and the SDB structure is disposed extending along a

second direction.

8. (original) The method of claim 7, wherein the first direction is orthogonal to the

second direction.

9. (original) The method of claim 1, wherein the gate layer comprises amorphous

silicon.

10. (original) The method of claim 1, wherein the gate layer comprises polysilicon.

11. (original) The method of claim 1, wherein the dielectric layer comprises silicon

nitride.

12. (original) The method of claim 1, wherein the dielectric layer comprises silicon

oxide.

13. (withdrawn) A semiconductor device, comprising:

a fin-shaped structure on a substrate;

a single diffusion break (SDB) structure in the fin-shaped structure to divide the
fin-shaped structure into a first portion and a second portion;

a gate structure on the first portion; and
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a contact etch stop layer (CESL) adjacent to the gate structure and extending to

cover the SDB structure.

14. (withdrawn) The semiconductor device of claim 13, further comprising:
a first spacer on sidewalls of the gate structure; and
a second spacer on sidewalls of the SDB structure, wherein the CESL is disposed

on the first spacer and the second spacer.

15. (withdrawn) The semiconductor device of claim 14, further comprising a

source/drain region in the substrate adjacent to two sides of the first spacer.

16. (withdrawn) The semiconductor device of claim 14, further comprising a

source/drain region in the substrate adjacent to two sides of the second spacer.

17. (withdrawn) The semiconductor device of claim 13, wherein the fin-shaped
structure is disposed extending along a first direction and the SDB structure is

disposed extending along a second direction.

18. (withdrawn) The semiconductor device of claim 17, wherein the first direction is

orthogonal to the second direction.
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Appl. No. 15/660,991
Reply to Office action of October 13, 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.

In response to the Election/Restriction requirement in the above-identified Office
action, applicant hereby elects Invention II (claims 1-12) as the subject matter to be
examined in the present application. Claims 13-18 are withdrawn without prejudice or
disclaimer to the merits thereof, as the applicant still reserves the right of filing
divisional application(s) for prosecution of the non-elected species. No new claims

are added in this reply.

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

this case.

Sincerely yours,

/Winston Hsu/ Date- 10/22/2017

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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Please find below and/or attached an Office communication concerning this application or proceeding.
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Patent.admin.uspto.Rcv@naipo.com
mis.ap.uspto@naipo.com
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Application No. Applicant(s)

15/660,991 LIN ET AL.
Office Action Summary Examiner Art Unit AIA (First Inventor to File)
SHAHED AHMED 2823 f(t;tsus

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

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
1) Responsive to communication(s) filed on 10/24/2017.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 1-18is/are pending in the application.
5a) Of the above claim(s) 13-18 is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)Y Claim(s) 1-12is/are rejected.

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

90 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
participating intellectual property office for the corresponding application. For more information, please see
hitp/Awww usplo.aov/patents/init_events/peh/index.jsp or send an inquiry to PPHieaedback@uspio.gov.

Application Papers
10)[J The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 07/27/2017 isfare: a)[X] accepted or b)[] objected to by the Examiner.
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)[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.
2.0 Certified copies of the priority documents have been received in Application No.
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
N . . Paper No(s)/Mail Date. .
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other:
Paper No(s)/Mail Date 07/27/2017. ) ther:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20171103
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The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

DETAILED ACTION
This action is responsive to application No. 15660991 filed on 07/27/2017.
Information Disclosure Statement

Acknowledgment is made of Applicant’s Information Disclosure Statement (IDS)

form PTO-1449. These IDS has been considered.
Priority

Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which

papers have been placed of record in the file.
Election/Restrictions

Applicant’s election without traverse of claims 1-12 in the reply filed on
10/24/2017 is acknowledged.

Notice re prior art available under both pre-AlA and AIA

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.
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Claim Rejections - 35 USC § 102
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, 5-11 are rejected under 35 U.S.C. 102(a)(1) as being anticipated
by Xie et al. (US 2017/0243790).

Regarding independent claim 1, Xie et al. teach a method comprising:

forming a fin-shaped structure (Fig. 2A, element 205, paragraph 0020) on a
substrate (Fig. 2A, element 210, paragraph 0020);

forming a shallow trench isolation (STI) (Fig. 2A, element 225, paragraph 0028)
around the fin-shaped structure;

forming a gate layer (Fig. 2A, element 215, paragraph 0030) on the fin-shaped
structure and the STI;

removing part of the gate layer, part of the fin-shaped structure, and part of the
STl to form a trench (Figs. 2D-2F,element 265, paragraph 0025-0028); and

forming a dielectric layer (Fig. 2G, element 275, paragraph 0029) into the trench
to form a single diffusion break (SDB) structure (Fig. 2G, element 272, paragraph
0029).

Regarding claim 2, Xie et al. teach further comprising forming a gate dielectric

layer on the fin-shaped structure before forming the gate layer (paragraph 0023).
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Regarding claim 3, Xie et al. teach further comprising: forming a patterned mask
(Fig. 2B, element 250, paragraph 0024) on the gate layer; and using the patterned mask
as mask to remove part of the gate layer, part of the gate dielectric layer, and part of the
fin-shaped structure to form the trench (Figs. 2D-2F, paragraph 0024-0028).

Regarding claim 5, Xie et al. teach further comprising removing part of the gate
layer after forming the SDB structure to form a gate structure adjacent to the SDB
structure (Figs. 21-2J, paragraph 0031-0032 disclose replacement gate process after the
SDB structure 272 are formed).

Regarding claim 6, Xie et al. teach further comprising: forming a cap layer (Figs.
2A & 2@, element 235, paragraph 0023) on the gate structure and the SDB structure;
and removing part of the cap layer to form a first spacer (Figs. 2A & 2J disclose
removing part of element 235 and forming spacers 230 adjacent the gate and SDB)
adjacent to the gate structure and a second spacer adjacent to the SDB structure.

Regarding claim 7, Xie et al. teach wherein the fin-shaped structure is disposed
extending along a first direction and the SDB structure is disposed extending along a
second direction (Fig. 2J).

Regarding claim 8, Xie et al. teach wherein the first direction is orthogonal to the
second direction (Fig. 2J).

Regarding claim 9, Xie et al. teach wherein the gate layer comprises
amorphous silicon (paragraph 0023).

Regarding claim 10, Xie et al. teach wherein the gate layer comprises

polysilicon (paragraph 0005).
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Regarding claim 11, Xie et al. teach wherein the dielectric layer comprises
silicon nitride (paragraph 0029).
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.

Claims 4, 12 are rejected under 35 U.S.C. 103 as being unpatentable over
Harada Xie et al. (US 2017/0243790).

Regarding claim 4, Xie et al. teach forming the dielectric layer into the trench
and on the gate layer (Fig. 2G, paragraph 0029); and planarizing the dielectric layer so
that the top surfaces of the dielectric layer and the gate layer are coplanar (Fig. 4 and
paragraph 0029 discloses that the dielectric layer and gate structure (including cap layer
235) are coplanar due to a planarization process. Accordingly, it would be a prima facie
case of obviousness to planarize the dielectric layer such that the dielectric layer is
coplanar with the gate layer 215).

Regarding claim 12, Xie et al. teach wherein the dielectric layer comprises
silicon oxide (paragraph 0029 discloses the dielectric material can be formed by any
known insulating material. Accordingly, It would have been obvious to one having
ordinary skill in the art before the effective filling date of the invention to select a known

insulating material silicon oxide as shown in paragraph 0005, since it has been held to
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be within the general skill of a worker in the art to select a known material on the base
of its suitability, for its intended use involves only ordinary skill in the art. In re Leshin,

125 USPQ 416).

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SHAHED AHMED whose telephone number is
(671)272-3477. The examiner can normally be reached on M-F 7:30 to 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Olik Chaudhuri can be reached on 571-272-9820. 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.

/SHAHED AHMED/

Examiner, Art Unit 2823
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/SHAHED AHMED/
Examiner, Art Unit 2823
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AMENDMENT

In response to the Office action of November 13, 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 5 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:

1. (currently amended) A method for fabricating semiconductor device, comprising:

forming a fin-shaped structure on a substrate;

forming a shallow trench isolation (STI) around the fin-shaped structure;

forming a gate layer on the fin-shaped structure and the STI,

removing part of the gate layer, part of the fin-shaped structure, and part of the
STI to form a trench; [[and]]

forming a dielectric layer into the trench to form a single diffusion break (SDB)
structure; and

after forming the SDB structure forming an interlayer dielectric (ILD) layer on
the SDB structure.

2. (original) The method of claim 1, further comprising forming a gate dielectric layer

on the fin-shaped structure before forming the gate layer.

3. (original) The method of claim 2, further comprising:
forming a patterned mask on the gate layer; and
using the patterned mask as mask to remove part of the gate layer, part of the

gate dielectric layer, and part of the fin-shaped structure to form the trench.

4. (original) The method of claim 1, further comprising:
forming the dielectric layer into the trench and on the gate layer; and
planarizing the dielectric layer so that the top surfaces of the dielectric layer and

the gate layer are coplanar.
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5. (original) The method of claim 1, further comprising removing part of the gate layer

after forming the SDB structure to form a gate structure adjacent to the SDB structure.

6. (original) The method of claim 5, further comprising:
forming a cap layer on the gate structure and the SDB structure; and
removing part of the cap layer to form a first spacer adjacent to the gate structure

and a second spacer adjacent to the SDB structure.

7. (original) The method of claim 1, wherein the fin-shaped structure is disposed
extending along a first direction and the SDB structure is disposed extending along a

second direction.

8. (original) The method of claim 7, wherein the first direction is orthogonal to the

second direction.

9. (original) The method of claim 1, wherein the gate layer comprises amorphous

silicon.

10. (original) The method of claim 1, wherein the gate layer comprises polysilicon.

11. (original) The method of claim 1, wherein the dielectric layer comprises silicon

nitride.

12. (original) The method of claim 1, wherein the dielectric layer comprises silicon

oxide.

13. (withdrawn) A semiconductor device, comprising:
a fin-shaped structure on a substrate;

a single diffusion break (SDB) structure in the fin-shaped structure to divide the
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fin-shaped structure into a first portion and a second portion;
a gate structure on the first portion; and
a contact etch stop layer (CESL) adjacent to the gate structure and extending to

cover the SDB structure.

14. (withdrawn) The semiconductor device of claim 13, further comprising:
a first spacer on sidewalls of the gate structure; and
a second spacer on sidewalls of the SDB structure, wherein the CESL is disposed

on the first spacer and the second spacer.

15. (withdrawn) The semiconductor device of claim 14, further comprising a

source/drain region in the substrate adjacent to two sides of the first spacer.

16. (withdrawn) The semiconductor device of claim 14, further comprising a

source/drain region in the substrate adjacent to two sides of the second spacer.

17. (withdrawn) The semiconductor device of claim 13, wherein the fin-shaped
structure is disposed extending along a first direction and the SDB structure is

disposed extending along a second direction.

18. (withdrawn) The semiconductor device of claim 17, wherein the first direction is

orthogonal to the second direction.

TSMC Exhibit 1002, Page 101 of 129



Electronic Acknowledgement Receipt

EFS ID: 31125265
Application Number: 15660991
International Application Number:
Confirmation Number: 8497

Title of Invention:

SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

First Named Inventor/Applicant Name:

Chun-Hao Lin

Customer Number:

27765

Filer:

Roger Gwan-Jye Chen/Jessie Su

Filer Authorized By:

Roger Gwan-Jye Chen

Attorney Docket Number: NAUP3064USA
Receipt Date: 05-DEC-2017
Filing Date: 27-JUL-2017
Time Stamp: 22:41:21

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B){tes)/ Mu“'. .Pages
Number Message Digest | Part/.zip| (ifappl.)
589396
] Applicant Arguments/Remarks Made in 3022661.PDF no 5
an Amendment
8d387faae1c39d8554f58chab0432116fc54|
«he
Warnings:

TSMC Exhibit 1002, Page 102 of 129




Information:

80904
5 Amendment/Req..Recon§|derat|on—After 3022660.PDF no 1
Non-Final Reject
1cb2878e2731499491afeb2f03cbab08507
cl3el
Warnings:
Information:
84678
3 Claims 3022659.PDF no 3
b3c722a374b5001ee0aeab 5f53608ff8f769)
€8
Warnings:
Information:
Total Files Size (in bytes){ 754978

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.

TSMC Exhibit 1002, Page 103 of 129




10

15

20

25

30

Appl. No. 15/660,991
Reply to Office action of November 13, 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.

Rejection of claims 1-3, 5-11 under 35 U.S.C. 102(a)(1) as being anticipated by
Xie et al. (US 2017/0243790).

Claim 1 has been amended to specify that after forming the SDB structure forming an

interlayer dielectric (ILD) layer on the SDB structure.

Xie in Fig. 2G of the cited reference teaches the step of forming a dielectric layer into
the trench to form a SDB structure (272). Xie however fails to disclose that an ILD
layer is formed on the SDB structure (272) after forming the SDB structure (272), as
recited in the amended claim 1 of the present invention. Instead, the ILD layer (245)
is formed before forming the SDB structure (272) and no ILD layer is formed on the

SDB structure whatsoever.
Since the cited Xie reference fails to disclose the above features, the amended claim 1

is patentable over the cited prior art.  As claims 2-3, 5-11 are dependent on claim 1,

they should be allowable if claim 1 is allowed.

Rejection of claims 4, 12 under 35 U.S.C. 103 as being unpatentable over Xie et al.
(US 2017/0243790).

Since claims 4, 12 are dependent on claim 1, they should be allowable if claim 1 is

allowed.
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Appl. No. 15/660,991
Reply to Office action of November 13, 2017

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

this case.

Sincerely yours,

/Winston Hsu/ 12/05/2017
Date:

Winston Hsu, Patent Agent No. 41,526

SF., 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 13 hours behind the Taiwan time, i.e. 9 AM in D.C. = 10 PM in Taiwan.)
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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.

PATENT APPLICATION FEE DETERMINATION RECORD | Appiication or Docket Number | Filing Date
Substitute for Form PTO-875 15/660,991 07/27/2017 | [ 7o be Mailed
eNTITY: [X LARGE []smALL [] micro
APPLICATION AS FILED — PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
LI sasic Fee N/A N/A N/A
(37 CFR 1.16(a) (b). or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
D EXAMINATION FEE
37 CFR 1.16(0), pLora N/A N/A /A
TOTAL CLAIMS : N
(37 CFR 1.16(i)) minus 20 = X'$ =
INDEPENDENT CLAIMS . . .
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
ASF;PCL;%US’: SIZE FEE for small entity) for each additional 50 sheets or
¢ 18(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
'_ 12/05/2017 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= Jotal (7 o - 18 Minus | =~ 20 -0 x $80 - 0
-4 = vinus | -3 -0 x $420- 2
5 I:l Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REX"QE‘%NG PFE“E%“('(?ESF‘LY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Total (37 cFrR ¥ i "
5 Lo @7 Minus - X $ -
Ind: dent . ; e
= B Minus - xs -
E I:l Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))
TOTAL ADD’L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. DEBORAH POLLARD
*** If 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 number found in the appropriate box in column 1.

= — —
This collection of information is required by 37 CFR 1.16. 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, 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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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.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

27765 7590 02/05/2018 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION AHMED, SHAHED
5F., No.389, Fuhe Rd., Yonghe Dist.
New Taipei City, | ART UNIT PAPER NUMBER |
TAIWAN 2823

DATE MAILED: 02/05/2018

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.

15/660,991 07/27/2017 Chun-Hao Lin NAUP3064USA 8497

TITLE OF INVENTION: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 05/07/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

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 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
appropriate. 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) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance 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) Eapers. 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 7550 02/05/2018 I hereby certify that this Fee%? Transmittal is being deposited with the United
i

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATHBQRN Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile

SF, NO-.3897 EUhe Rd, Yonghe Dist. transmitted to the USPTO (571) 273-2885, on the date indicated below.
New Taipei City, —
TAIWAN (Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/660,991 07/27/2017 Chun-Hao Lin NAUP3064USA 8497

TITLE OF INVENTION: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 05/07/2018
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
AHMED, SHAHED 2823 257-401000
1. ChangGe ())f 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
[ 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.

w

. 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.
[J 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 (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.

d 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 CFR 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.USpto.gov

I APPLICATION NO. I FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
15/660,991 07/27/2017 Chun-Hao Lin NAUP3064USA 8497
27765 7590 02/05/2018 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION AHMED, SHAHED
5F., No.389, Fuhe Rd., Yonghe Dist.
New Taipei City, | ART UNIT PAPER NUMBER |
TAIWAN p—

DATE MAILED: 02/05/2018

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)

15/660,991 LIN ET AL.
. Y A i AlA (First Inventor to File)
Notice of Allowability XAy ED bl e

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 12/05/2017.
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
requirement and election have been incorporated into this action.

; the restriction

—_—

3. X The allowed claim(s) is/are 1-12. 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 priority 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. X 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. [0 Examiner's Comment Regarding Requirement for Deposit 7. [0 Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/SHAHED AHMED/
Primary Examiner, Art Unit 2823

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20180103
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Application/Control Number: 15/660,991 Page 2
Art Unit: 2823

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
Election/Restrictions
This application is in condition for allowance except for the presence of claims
13-18 directed to a non-elected device claims without traverse. Accordingly, claims 13-

18 have been cancelled.

Examiner's Amendment
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.

The application has been amended as follows: Cancel claims 13-18.

Allowability Notice

Claims 1-12 are allowed.

The following is an examiner's statement of reasons for allowance:

The Applicants’ replies make evident the reasons for allowance, satisfying the
“record as a whole” provision of the rule 37 CFR 1.104(e). Specifically, the substance of
applicants’ remarks, filed 12/05/2017 with the amended claims, are persuasive, as such
the reasons for allowance are in all probability evident from the record and no statement

is deemed necessary (see MPEP 1302.14).
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Application/Control Number: 15/660,991 Page 3
Art Unit: 2823

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 submission 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 SHAHED AHMED whose telephone number is

(571)272-3477. The examiner can normally be reached on M-F 7:30 to 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Olik Chaudhuri can be reached on 571-272-9820. 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
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Application/Control Number: 15/660,991 Page 4
Art Unit: 2823

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
/SHAHED AHMED/

Primary Examiner, Art Unit 2823
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Notice of References Cited

15/660,991

Application/Control No.

Reexamination

Applicant(s)/Patent Under

LIN ET AL.
Examiner Art Unit
SHAHED AHMED 2823 Page 1 of 1

U.S. PATENT DOCUMENTS

Coums%coudrg_iﬁm'\ézmﬁé code | ey Name CPC Classification US Classification
A | US-2017/0243790 A1 08-2017 Xie; Ruilong HO1L21/823431 11
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.15660991_AccessibleVersion.htm[1/3/2018 2:36:39 PM]
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Ref {Hits {Search Query DBs Default ;iPlurals {iTime
# Operator Stamp
L4 32 (single diffusion break or SDB or US-PGPUB; ADJ ON §2018/O1/03
DDB) and (fin or mandrel) and USPAT; USOCR; 113:58
gate and (shallow trench isolation {{FPRS; EPO; JPO;
or STI) DERWENT;
IBM_TDB i
L5 {44 (diffusion break or SDB or DDB) US-PGPUB; ADJ ON 2018/01/03
and (fin or mandrel) and gate and {USPAT; USOCR; 14:02
(shallow trench isolation or STI) FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L6 {12 L5 not L4 US-PGPUB; ADJ ON 2018/01/03
USPAT; USOCR; 14:02
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L7 14569 {{H01L21/823431.cpc. or US-PGPUB; ADJ ON 2018/01/03
HO1L21/823437.cpc. or USPAT; USOCR; 14:03
HO1L21/823481.cpc. FPRS; EPO; JPO;
DERWENT;
BMTDB
L8 {22 L7 and (diffusion break or SDB or {US-PGPUB; ADJ ON 2018/01/03
single diffusion break) and (fin or {USPAT; USOCR; 14:03
mandrel) and gate and (shallow FPRS; EPO; JPO;
trench isolation or STI) DERWENT;
IBM_TDB
L9 {22323 {H01121/308.cpc. or US-PGPUB; ADJ ON 2018/01/03
HO1L21/31051.cpc. or USPAT; USOCR; 14:03
HO1L21/31144.cpc. FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L10 48 L9 and (diffusion break or SDB or §US-PGPUB; ADJ ON 2018/01/03
single diffusion break) and (fin or {USPAT; USOCR; 14:03
mandrel) and gate and (shallow FPRS; EPO; JPO;
trench isolation or STI) DERWENT;
IBM_TDB
L11 §36504 {{H01129/66545.cpc. or US-PGPUB; ADJ ON 112018/01/03
HO1L21/76224.cpc. or USPAT; USOCR; 114:04
HO1L21/823475.cpc. FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L12 24 L11 and (diffusion break or SDB or §US-PGPUB; ADJ ON 2018/01/03
single diffusion break) and (fin or {USPAT; USOCR; 14:04
mandrel) and gate and (shallow FPRS; EPO; JPO;
trench isolation or STI) DERWENT;
IBM_TDB
L13 {5492 {{HO1L 29/66795.cpc. or US-PGPUB; ADJ ON 2018/01/03
HO1L27/11807.cpc. or USPAT; USOCR; 14:08
HO1L29/0642.cpc. FPRS; EPO; JPO;
DERWENT;
IBM_TDB




EAST Search History

L14 43 L13 and (diffusion break or SDB or {US-PGPUB; ADJ ON 2018/01/03
single diffusion break) and (fin or {USPAT; USOCR,; 14:08
mandrel) and gate and (shallow FPRS; EPO; JPO;
trench isolation or STI) DERWENT;

IBM_TDB

L15 {19439 {{257/288,368,369.ccls. US-PGPUB; ADJ ON 2018/01/03
USPAT; USOCR; 14:08
FPRS; EPO; JPO;
DERWENT;
IBM_TDB

L16 {2 L15 and (diffusion break or SDB or {US-PGPUB; ADJ ON 12018/01/03
single diffusion break) and (fin or {USPAT; USOCR; 114:08
mandrel) and gate and (shallow  {FPRS; EPO; JPO;
trench isolation or STI) DERWENT;

IBM_TDB

L17 $16657 #438/151,197,199.ccls. US-PGPUB; ADJ ON 2018/01/03
USPAT; USOCR; 14:09
FPRS; EPO; JPO;
DERWENT;
IBM_TDB

L18 {0 L17 and (diffusion break or SDB or {US-PGPUB; ADJ ON 2018/01/03
single diffusion break) and (fin or {USPAT; USOCR; 14:09
mandrel) and gate and (shallow FPRS; EPO; JPO;
trench isolation or STI) DERWENT;

IBM_TDB

L20 4 (SDB or single diffusion break) and {{jUS-PGPUB; ADJ ON 2018/01/03
(fin or mandrel) and gate and USPAT; USOCR; 14:10
(shallow trench isolation or STI) FPRS; EPO; JPO;
and (interlayer dielectric or |LD) DERWENT;

IBM_TDB

L21 {30 (SDB or single diffusion break) and {{US-PGPUB; ADJ ON 2018/01/03
(fin or mandrel) and gate and USPAT; USOCR; 14:12
(shallow trench isolation or STI) FPRS; EPO; JPO;

DERWENT;
IBM_TDB

St 40 "15660991" US-PGPUB; ADJ ON 2017/11/02
USPAT; USOCR; 11:55
FPRS; EPO; JPO;
DERWENT;
|BM_TDB

S2 12 (("LIN") near3 ("Chun-Hao")).INV. {US-PGPUB; ADJ ON 2017/11/02
USPAT; USOCR 12:43

S3 {148 (("CHEN") near3 ("Hsin-Yu")).INV. {US-PGPUB; ADJ ON 2017/11/02
USPAT; USOCR 12:44

A4 14 (("HSIEH") near3 ("Shou- US-PGPUB; ADJ ON 2017/11/02
Wei")).INV. USPAT; USOCR 12:44

S5 {16550 #UNITED MICROELECTRONICS US-PGPUB; ADJ ON 2017/11/02
CORP.as. USPAT; USOCR; 12:44

FPRS; EPO; JPO;
DERWENT;
IBM_TDB

S6 2 S5 and (diffusion break or SDB) US-PGPUB; ADJ ON 2017/11/02
and (fin or mandrel) and gate and {$USPAT; USOCR; 12:46
STI FPRS; EPO; JPO;

DERWENT;
IBMLTDB il
S7 2 ("20140027820" | "8502316").PN. {US-PGPUB; ADJ ON 2017/11/02
USPAT 12:47

EASTSearchHistory.15660991_AccessibleVersion.htm[1/3/2018 2:36:39 PM]
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EAST Search History

S8

29

(diffusion break or SDB) and (fin or
mandrel) and gate and STI

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/11/02
13:23

14021

HO1L21/823431.cpc. or
HO1L21/823437.cpc. or
HO1L21/823481.cpc.

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;

ADJ

ON

2017/11/03
10:31

S10

54

9 and (diffusion break or SDB)
and (fin or mandrel) and gate

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/11/03
10:32

St

21667

HO1L21/308.cpc. or
HO1L21/31051.cpc. or
HO1L21/31144.cpc.

US-PGPUB;
USPAT; USOCR,;
FPRS; EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/11/03
10:33

S12

18

S11 and (diffusion break or SDB)
and (fin or mandrel) and gate

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/11/03
10:34

S$13

35394

HO1129/66545.cpc. or
HO1L21/76224.cpc. or
HO01121/823475.cpc.

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/11/03
10:35

S14

61

S13 and (diffusion break or SDB)
and (fin or mandrel) and gate

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2017/11/03
10:35

S15

5372

HO1L 29/66795.cpc. or
HO1L27/11807.cpc. or
HO1L29/0642.cpc.

US-PGPUB;
USPAT; USOCR,;
FPRS; EPO; JPO;
DERWENT;

IBM TDB

ADJ

ON

12017/11/03
110:37

S16

S15 and (diffusion break or SDB)
and (fin or mandrel) and gate

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/11/03

10:37

S17

19376

257/288,368,369.ccls.

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/11/03
10:37

S18

S$17 and (diffusion break or SDB)
and (fin or mandrel) and gate

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/11/03
10:37

S19

16634

438/151,197,199.ccls.

US-PGPUB;
USPAT; USOCR;
FPRS; EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2017/11/03
10:38

EASTSearchHistory.15660991_AccessibleVersion.htm[1/3/2018 2:36:39 PM]
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EAST Search History

S20 i1 S19 and (diffusion break or SDB)  {{US-PGPUB; ADJ ON 2017/11/03
and (fin or mandrel) and gate USPAT; USOCR; 10:38
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
S21 {246  ii(diffusion break or SDB or DDB) US-PGPUB; ADJ ON 2017/11/03
and (fin or mandrel) and gate USPAT; USOCR; 10:38
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
S22 39 (diffusion break or SDB or DDB) US-PGPUB; ADJ ON 2017/11/03
and (fin or mandrel) and gate and {USPAT; USOCR; 10:38
(shallow trench isolation or STI) FPRS; EPO; JPO;
DERWENT;
IBM_TDB
S23 {70 (diffusion break or SDB or DDB) US-PGPUB; ADJ ON 2017/11/03
and (fin or mandrel) and (dummy {USPAT; USOCR; 10:40
or replacement) gate FPRS; EPO; JPO;
DERWENT;
IBM_TDB
EAST Search History (I nterference)
Ref jiHits {{Search Query DBs Default iPlurals {iTime
# Operator Stamp
L19 {0 ((SDB or single diffusion break) and (fin or Us- ADJ ON 2018/01/03
mandrel) and gate and (shallow trench isolationPGPUB; 14:10
or STI) and (interlayer dielectric or ILD)).clm. {USPAT

1/3/2018 2:36:34 PM
C:\ Users\ sahmed3\ Documents\ EAST\ Workspaces\ 15660991.wsp

EASTSearchHistory.15660991_AccessibleVersion.htm[1/3/2018 2:36:39 PM]

TSMC Exhibit 1002, Page 119 of 129



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ,s550991 LIN ET AL
SHAHED AHMED 2823

CPC
Symbol Type Version
HOo1L 823481 F 2013-01-01
HO1L 76224 | 2013-01-01
HO1L 66795 | 2013-01-01
HO1L 66545 | 2013-01-01
HO1L 823475 | 2013-01-01
HO1L 31144 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

12

(Assistant Examiner) (Date)
/SHAHED AHMED/
Primary Examiner.Art Unit 2823 01/03/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 10

U.S. Patent and Trademark Office

Part of Paper No. 20180103
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15660991 LIN ET AL.
LT
SHAHED AHMED 2823
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
H| o L 29 /76 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
12
(Assistant Examiner) (Date)
/SHAHED AHMED/
Primary Examiner.Art Unit 2823 01/03/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 10

U.S. Patent and Trademark Office

Part of Paper No. 20180103
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ,s550991 LIN ET AL

SHAHED AHMED 2823
X Claims renumbered in the same order as presented by applicant O CPA O 71D O R147

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
12
(Assistant Examiner) (Date)
/SHAHED AHMED/
Primary Examiner.Art Unit 2823 01/03/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 10
U.S. Patent and Trademark Office Part of Paper No. 20180103
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 15660991 LIN ET AL.
TS
SHAHED AHMED 2823
CPC- SEARCHED
Symbol Date Examiner
HO01L21/823431, H01L.21/823437, H01L.21/823481, HO1L21/308 1/3/2018 SA
HO1L21/31051, HO1L21/31144, H01129/66545, HO1L21/76224 1/3/2018 SA
HO01L21/823475, HO1L 29/66795, HO1L27/11807, HO1L29/0642 1/3/2018 SA
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
257 288,368,369 1/3/2018 SA
438 151,197,199 1/3/2018 SA

* See search history printout included with this form or the SEARCH NOTES box below to determine

the scope of the search.

SEARCH NOTES

Search Notes Date Examiner
searched EAST, Google, inventor, assignee 1/3/2018 SA
US class/subclass and CPC group/subgroup limited with text search ( see 1/3/2018 SA
EAST notes for details)
updated search 1/3/2018 SA
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
see EAST notes for inventor and claims search 1/3/2018 SA
/SHAHED AHMED/ /SHAHED AHMED/

Examiner.Art Unit 2823

Primary Examiner.Art Unit 2823

U.S. Patent and Trademark Office
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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

Eroprldle 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) specilying a new correspondence address; and/or (b) indicaling a separale "FEE ADDRESS" for
mamtenance fee notifications.

SRR
27765 7590 02/05/2018

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., No.389, Fuhe Rd., Yonghe Dist.,
New Taipei City,

Taiwan
Hitomi Lin (Depositor's name)
/Hitomi Lin/ (Signature)
03/20/2018 Date)
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/660,991 07/27/2017 Chun-Hao Lin NAUP3064USA 8497
TITLE OF INVENTION:
SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME
I APPLN. TYPE I ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSTJE FEE | TOTAL FEE(S) DUE | DATE DUE
nonprovisional UNDISCOUNTED $1000 $0 $0 $1000 05/07/2018
I EXAMINER I ART UNIT I CLASS-SUBCLASS I
AHMED, SHAHED 2823 257-401000
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
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. i, g L 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 name is 3

Number is required. listed, no name will be printed.

w

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 [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) - Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [l 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 asscrting small cntity status. Scc 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.

i 18/201
Authorized Signature /Winston Hsu/ Date 03/18/2018
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: 15660991

Filing Date: 27-Jul-2017

Title of Invention: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME
First Named Inventor/Applicant Name: Chun-Hao Lin

Filer: Winston Hsu/Hitomi Lin

Attorney Docket Number: NAUP3064USA

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-s'l'g(t:)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount Sul:’-;l';(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 32084234
Application Number: 15660991
International Application Number:
Confirmation Number: 8497
Title of Invention: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME
First Named Inventor/Applicant Name: Chun-Hao Lin
Customer Number: 27765
Filer: Winston Hsu/Hitomi Lin
Filer Authorized By: Winston Hsu
Attorney Docket Number: NAUP3064USA
Receipt Date: 20-MAR-2018
Filing Date: 27-JUL-2017
Time Stamp: 01:42:01
Application Type: Utility under 35 USC 111{a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1000
RAM confirmation Number 032018INTEFSW00008239503105
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 s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

154603

1 Issue Fee Payment (PTO-85B) 3104812.PDF no 1

684c17fe9eb5b11818e777395cac62da787|
8ebe0

Warnings:

Information:

30366

2 Fee Worksheet (SB06) fee-info.pdf no 2

bc7efobbb121c655f6db6522000249€9715)

93ccc

Warnings:

Information:

Total Files Size (in bytes){ 184969

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.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/660,991 04/24/2018 9953880 NAUP3064USA 8497
27765 7590 04/04/2018

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 O 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):

Chun-Hao Lin, Kaohsiung City, TAIWAN;
UNITED MICROELECTRONICS CORP., Hsin-Chu City, TAIWAN;
Hsin-Yu Chen, Nantou County, TAIWAN;
Shou-Wei Hsieh, Hsinchu City, TAIWAN;

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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