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.
14/331,229 07/28/2015 9093473 NAUP1220USA1 8157
27765 7590 07/08/2015
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
P.O. BOX 506

MERRIFIELD, VA 22116

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):

Ming-Te Wei, Changhua County, TATWAN;

UNITED MICROELECTRONICS CORP., Hsin-Chu City, TAIWAN;
Wen-Chen Wu, Kaohsiung City, TAIWAN;

Lung-En Kuo, Tainan City, TAIWAN;

Po-Chao Tsao, New Taipei 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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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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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
27765 7590 05/22/2015 Eapem. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.
Certificate of Mailing or Transmission
S%Rgng%ZRICA INTELLECTUAL PROPERTY CORPORATION I hereby certify that this Fee(s) Transmittal is being deposited with the United
s States Postal Service with sufficient postage for first class mail in an envelope
MERRIFIELD, VA 22116 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
Shelley Kuo (Depositor's name)
/Shelley Kuo/ (Signature)
06/24/2015 (Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/331,229 07/15/2014 Ming-Te Wei NAUP1220USA1 8157
TITLE OF INVENTION:
METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional No $960 $0 $0 $960 08/24/2015
| EXAMINER | ART UNIT | crasssuecrass |
MENZ, LAURA MARY 2813 438-197000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list X
CFR 1.363). . 1 Winston Hsu
(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 Scott Margo

(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.

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

w

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.
D Advance Order - # of Copies ’z] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number __ 50-3105 _ (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b, Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature /Winston Hsu/ Date 06/22/2015

Winston Hsu 41,526

Typed or printed name Registration No.

This collection of information 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 Cﬁief 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

TSMC Exhibit 1002, Page 2 of 203



Electronic Patent Application Fee Transmittal

Application Number: 14331229

Filing Date: 15-Jul-2014

Title of Invention: METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR
First Named Inventor/Applicant Name: Ming-Te Wei

Filer: Winston Hsu/Shelley Kuo

Attorney Docket Number: NAUP1220USA1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sullaj-s'l';(tsa)l in

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

Utility Appl Issue Fee 1501 1 960 960
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Description Fee Code Quantity Amount Sut—;’;(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFSID: 22692914
Application Number: 14331229
International Application Number:
Confirmation Number: 8157

Title of Invention:

METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR

First Named Inventor/Applicant Name:

Ming-Te Wei

Customer Number:

27765

Filer: Winston Hsu/Shelley Kuo
Filer Authorized By: Winston Hsu
Attorney Docket Number: NAUP1220USA1
Receipt Date: 24-JUN-2015
Filing Date: 15-JUL-2014
Time Stamp: 04:19:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $960

RAM confirmation Number 7812

Deposit Account 503105
Authorized User HSU, WINSTON

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document e . File Size(Bytes Multi Pages
Document Description File Name ( y W . . 9
Number Message Digest | Part/.zip| (ifappl.)
NAUP1220USA1T_AN_1_NP072 334234
1 Issue Fee Payment (PTO-85B) d? - : no 1
p 2abe7f4ddb6c56d5662f499200843f08d29:
29be
Warnings:
Information:
30578
2 Fee Worksheet (SB06) fee-info.pdf no 2
186753f1a255f1ach5bafb59e481e4258ch9
5e3b
Warnings:
Information:
Total Files Size (in bytes){ 364812

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 6 of 203




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 05/22/2015 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION MENZ, LAURA MARY
P.0. BOX 506
MERRIFIELD, VA 22116 | ART UNIT PAPER NUMBER |
2813
DATE MAILED: 05/22/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/331,229 07/15/2014 Ming-Te Wei NAUP1220USAl 8157

TITLE OF INVENTION: METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 08/24/2015

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: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 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 052212015 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

P.0. BOX 506 transmitted to the USPTO (571) 273-2885, on the date indicated below.
MERRIFIELD, VA 22116
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/331,229 07/15/2014 Ming-Te Wei NAUP1220USA1 8157
TITLE OF INVENTION: METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 08/24/2015

| EXAMINER | ART UNIT I CLASS-SUBCLASS |
MENZ, LAURA MARY 2813 438-197000
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 DOCKET NO. CONFIRMATION NO. |
14/331,229 07/15/2014 Ming-Te Wei NAUP1220USAl 8157
27765 7590 05/22/2015 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION MENZ, LAURA MARY
P.0. BOX 506
MERRIFIELD, VA 22116 | ART UNIT PAPER NUMBER |

2813

DATE MAILED: 05/22/2015

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

14/331,229 WEI ET AL.
Notice of Allowability EXEEK“;/TENZ 2\; gmt Fioy Staue T

No

-- 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 12/31/14.
A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

; the restriction

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.

3. X The allowed claim(s) is/are 1-10. 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
ntto/fwww usplo.govipatents/init_events/oph/index.isp or send an inquiry to PPHieedback@usplo.qoy .

4. [J 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)[JSome *c)[] None of the:
1. [ 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 resultin 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 Examiners Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (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. XI Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [X] Information Disclosure Statements (PTO/SB/08), 6. X Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

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

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150517
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Application/Control Number: 14/331,229 Page 2
Art Unit: 2813

The present application is being examined under the pre-AIA first to invent provisions.
DETAILED ACTION
Allowable Subject Matter

Claims 1-10 are allowed.

The following is an examiner’s statement of reasons for allowance: Prior art fails to teach
nor suggest the limitations of claim 1 in combination as recited therein. More specifically prior
art fails to teach nor suggest forming an epitaxial layer in the semiconductor substrate adjacent to
two sides of the gate pattern; and after forming the epitaxial layer, performing a second photo-
etching process on the gate pattern to form a slot in the gate pattern while using the gate pattern
to physically separate the gate pattern into two gates, in combination with the remaining
limitations of claim 1.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LAURA MENZ whose telephone number is (571)272-1697. The

examiner can normally be reached on M-T, R-F 7:00-5:00.
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Application/Control Number: 14/331,229 Page 3
Art Unit: 2813

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, William Kraig can be reached on (571) 272-8660. 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 8§66-217-9197 (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.

/LAURA MENZ/
Primary Examiner, Art Unit 2813

05/17/15
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Application/Control No. Applicanlt(s)/lPatent Under
14/331,229 \I/%VeEe]xE?jEEtlon
Notice of References Cited . .
Examiner Art Unit
LAURA MENZ 2813 Page 1075
U.S. PATENT DOCUMENTS
* Document Number Date [
Country Code-Number-Kind Code | MM-YYYY Name Classification
* 1 A | US-6,043,116 A 03-2000 Kuo, Chien-Li 438/233
* [ B | US-6,121,080 A 09-2000 Wu, Tsung-Chih 438/238
* 1 ¢ | Us-6,133,151 A 10-2000 Lin, Ching-Fu 438/694
* [ p | US-6,143,606 A 11-2000 Wang et al. 438/257
* | g | US-6,153,457 A 11-2000 Kuo, Chien-Li 438/233
* | F | US-6,204,126 B1 03-2001 Hsieh et al. 438/267
* | g | US-2002/0061625 A1 05-2002 Wang et al. 438/301
* | H | US-2002/0137296 A1 09-2002 Satoh et al. 438/301
* | | US-2002/0140020 A1 10-2002 Wu et al. 257/306
* | 4 | US-6,593,197 B2 07-2003 Wieczorek et al. 438/303
* [k | US-6,661,043 BT 12-2003 Huang et al. 257/243
* [ L | US-2005/0030697 At 02-2005 Wu et al. 361/301.4
* 1 m | US-2005/0112817 A1 05-2005 Cheng et al. 438/219
FOREIGN PATENT DOCUMENTS
* Document Number Date I
Country Code-Number-Kind Code MM-YYYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20150517
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Notice of References Cited . .
Examiner Art Unit
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U.S. PATENT DOCUMENTS
* Countrl:joccoljjneq-re\lrltml\;zmgfé Code M]\/E?(t\((eyy Name Classification
* [ A | US-2005/0116293 A1 06-2005 Goldbach et al. 257/349
* [ B | US-2006/0046407 Al 03-2006 Juengling, Werner 438/301
* | ¢ | US-2006/0105561 A1 05-2006 Huh, Yunjun 438/618
* D | US-2006/0189080 A1 08-2006 Lee etal. 438/261
* | E | US-2006/0258109 At 11-2006 Juengling, Werner 438/301
* F | US-7,183,156 B2 02-2007 Goldbach et al. 438/248
* [ g | US-7,176,522 B2 02-2007 Cheng et al. 257/338
* [ H | US-2007/0128786 A1 06-2007 Cheng et al. 438/199
* | US-2007/0202653 A1 08-2007 Hoentschel et al. 438/301
* [y | US-2007/0278591 A1 12-2007 Luo et al. 257/374
* K | US-7,312,129 B2 12-2007 Goktepeli et al. 438/304
* [ L | US-2008/0048217 A1 02-2008 Kim et al. 257/288
* 1 m | US-2008/0090360 A1 04-2008 Krivokapic, Zoran 438/283
FOREIGN PATENT DOCUMENTS
* Gaunty God Number Kind Code. | MVAYYYY Country Name Classification
N
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P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
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\
w
X
“A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20150517
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Country Code-Number-Kind Code | MM-YYYY Name Classification
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* [ B | US-7,482,656 B2 01-2009 Luo et al. 257/347
* | ¢ | US-7,498,264 B2 03-2009 Mehard et al. 438/692
* D | US-2009/0186475 A1 07-2009 Ting et al. 438/595
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* F | US-2010/0012999 A1 01-2010 Park, Ji Hwan 257/324
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* [ H | US-7,678,690 B2 03-2010 Richter et al. 438/634
* | US-2010/0081245 A1 04-2010 YANG et al. 438/299
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U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20150517
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Ho1L 66689 F 2013-01-01
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Attorney Docket Number NAUP1220USA1

U.S.PATENTS

Examiner| Cite Kind Pages,Columns,Lines where
e Patent Number Issue Date Name Relevant Passages or Relevant
Initial No Code )

Figures Appear

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| Cite Kind | Publication Pages,Columns,Lines where

Initial* No Publication Number Code | Date Name Relevant Passages or Relevant
Figures Appear

FOREIGN PATENT DOCUMENTS

Pages,Columns,Lines
Examiner| Cite | Foreign Document Country [ Kind Publication Name where Relevant
Initial* No | Number Code Code |Date Passages or Relevant
Figures Appear
1 200743160 T™W 2007-11-16 Abstract
2 200908325 T™W 2009-02-16 Abstract
3 200931599 T™W 2009-07-16 Abstract

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.M./

TSMC Exhibit 1002, Page 23 of 203



Receipt date: 12/31/2014 14331229 - GAU: 2813

Application Number 14331229

Filing Date 2014-07-15
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT A Uit 2813
( Not for submission under 37 CFR 1.99)

Examiner Name MENZ, LAURA MARY

Attorney Docket Number NAUP1220USA1

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
the item (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue
number(s), publisher, city and/or country where published.

Examiner| Cite
Initials* | No

EXAMINER SIGNATURE

Examiner Signature ALaura Menz/ Date Considered 05/17/2015

*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.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.M./

TSMC Exhibit 1002, Page 24 of 203



Receipt date: 07/15/2014 14331229 - GAU: 2813

Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT | —— T
( Not for submission under 37 CFR 1.99)
Examiner Name N/A
Attorney Docket Number NAUP1220USA1
U.S.PATENTS
) ) ’ Pages,Columns,Lines where
Examiner| Cite Kind
e Patent Number Issue Date Name Relevant Passages or Relevant
Initial No Code )
Figures Appear
1 7176522 B2 2007-02-13 Cheng
2 7482656 B2 2009-01-27 Luo
3 7611938 B2 2009-11-03 Cheng
4 7745847 B2 2010-06-29 Tseng
5 7767534 B2 2010-08-03 Yang
6 8076194 B2 2011-12-13 Tseng
7 8076209 B2 2011-12-13 Yang
8 8227890 B2 2012-07-24 Lin

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.M./

TSMC Exhibit 1002, Page 25 of 203



Receipt date: 07/15/2014 14331229 - GAU: 2813

Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT At Unit VA
( Not for submission under 37 CFR 1.99)
Examiner Name N/A
Attorney Docket Number NAUP1220USA1
9 5885761 1999-03-23 Duane
10 6043116 A 2000-03-28 Kuo
11 6133151 A 2000-10-17 Lin
12 6153457 A 2000-11-28 Kuo
13 7183156 B2 2007-02-27 Goldbach
14 7498264 B2 2009-03-03 Mehard
15 7670914 B2 2010-03-02 Krivokapic
16 7812399 B2 2010-10-12 Yuda
17 7678690 B2 2010-03-16 Richter
18 6121080 2000-09-19 Wu
19 6534414 2003-03-18 Wang

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.M./

TSMC Exhibit 1002, Page 26 of 203



Receipt date: 07/15/2014 14331229 - GAU: 2813

Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT A Uit A
( Not for submission under 37 CFR 1.99)

Examiner Name N/A

Attorney Docket Number NAUP1220USA1

20 6846618 2005-01-25 Hsu
21 7709275 B2 2010-05-04 Yang
U.S.PATENT APPLICATION PUBLICATIONS
Examiner| Cite o Kind | Publication Pages,Columns,Lines where
e Publication Number Name Relevant Passages or Relevant
Initial No Code | Date )
Figures Appear

1 20050112817 A1 2005-05-26 Cheng

2 20060046407 A1 2006-03-02 Juengling

3 20060258109 A1 2006-11-16 Juengling

4 20070128786 A1 2007-06-07 Cheng

5 20070202653 A1 2007-08-30 Hoentschel

6 20070278591 A1 2007-12-06 Luo

7 20080048217 A1 2008-02-28 Kim

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.M./

TSMC Exhibit 1002, Page 27 of 203



Receipt date: 07/15/2014 14331229 - GAU: 2813

Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT At Unit VA
( Not for submission under 37 CFR 1.99)
Examiner Name N/A
Attorney Docket Number NAUP1220USA1
8 20080224212 A1 2008-09-18 LEE
9 20090186475 A1 2009-07-23 Ting
10 20100081245 A1 2010-04-01 YANG
11 20100109045 A1 2010-05-06 Liu
12 20100210084 Al 2010-08-19 YANG
13 20100227445 A1 2010-09-09 Tseng
14 20110147853 A1 2011-06-23 Lin
15 20110230027 A1 2011-09-22 Kim
16 20120012904 A1 2012-01-19 Wei
17 20120043614 A1 2012-02-23 Choi
18 20120045873 A1 2012-02-23 Jeong

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.M./

TSMC Exhibit 1002, Page 28 of 203



Receipt date: 07/15/2014 14331229 - GAU: 2813

Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT At Unit VA
( Not for submission under 37 CFR 1.99)
Examiner Name N/A
Attorney Docket Number NAUP1220USA1
19 20120045880 A1 2012-02-23 Ma
20 20120056245 A1 2012-03-08 Kang
21 20120104514 A1 2012-05-03 Park
22 20120181625 A1 2012-07-19 KWOK
23 20020061625 Al 2002-05-23 Wang
24 20020137296 A1 2002-09-26 Satoh
25 20020140020 A1 2002-10-03 Wu
26 20050030697 A1 2005-02-10 Wu
27 |20050116293 Al 2005-06-02 Goldbach
28 20060105561 A1 2006-05-18 Huh
29 20060189080 A1 2006-08-24 Lee

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.M./

TSMC Exhibit 1002, Page 29 of 203



Receipt date: 07/15/2014 14331229 - GAU: 2813

Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT At Unit VA
( Not for submission under 37 CFR 1.99)
Examiner Name N/A
Attorney Docket Number NAUP1220USA1
30 20080090360 A1 2008-04-17 Krivokapic
31 20100012999 A1 2010-01-21 Park
FOREIGN PATENT DOCUMENTS
Pages,Columns,Lines
Examiner| Cite | Foreign Document Country | Kind Publication Name where Relevant
Initial* No [ Number Code Code |Date Passages or Relevant
Figures Appear
1
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Examiner| Cite - . . . ) .
IR the item (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue
Initials No ) ) .
number(s), publisher, city and/or country where published.
1
EXAMINER SIGNATURE
Examiner Signature /Laura Menz/ Date Considered 05/17/2015
*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.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.M./

TSMC Exhibit 1002, Page 30 of 203



Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14331229 WEI ET AL.
LAURA MENZ 2813
CPC- SEARCHED
Symbol Date Examiner
HO1L 29/66689H01L 29/7816H0O1L 29/6656H01L 29/66636H01L 5/17/15 LM
29/7834H01L 29/165HO1L 21/823828H01L 21/823864H01L
21/823807H01L 29/7848H01L 29/66575
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
SEARCH NOTES
Search Notes Date Examiner
USPAT; JPOABS; EPOABS; DERWENT 5/17/15 LM
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
HO1L HO1L 29/66689H01L 29/7816H01L 29/6656H01L 5/17/15 LM

29/66636

HO1L 29/7834HO1L 29/165H01L

21/823828H01L 21/823864H01L 21/823807H0O1L
29/7848H01L 29/66575

U.S. Patent and Trademark Office

TSMC Exhibit 1002, Page 31 of 203

Part of Paper No. : 20150517




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

14331229

Filing Date 2014-07-15

First Named Inventor Ming-Te Wei

Art Unit 2813

Examiner Name MENZ, LAURA MARY
Attorney Docket Number NAUP1220USA1

U.S.PATENTS

Examiner| Cite
Initial* No

Patent Number

Kind
Code

Issue Date Name

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns,Lines where

E’F?mjner Cite Publication Number Kind | Publication Name Relevant Passages or Relevant
Initial No Code | Date }
Figures Appear
1
FOREIGN PATENT DOCUMENTS
Pages,Columns,Lines
Examiner| Cite | Foreign Document Country | Kind Publication Name where Relevant
Initial* No | Number Code Code |Date Passages or Relevant
Figures Appear
1 200743160 ™ 2007-11-16 Abstract
2 200908325 ™ 2009-02-16 Abstract
3 200931599 ™ 2009-07-16 Abstract

TSMC Exhibit 1002, Page 32 of 203




INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number 14331229
Filing Date 2014-07-15
First Named Inventor Ming-Te Wei
Art Unit 2813

Examiner Name

MENZ, LAURA MARY

Attorney Docket Number NAUP1220USA1

NON-PATENT LITERATURE DOCUMENTS

Examiner| Cite
Initials* | No

Include name of the author (in CAPITAL LETTERS)), title of the article (when appropriate), title of
the item (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue
number(s), publisher, city and/or country where published.

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.

TSMC Exhibit 1002, Page 33 of 203




Application Number 14331229

Filing Date 2014-07-15
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT [ _—— 13
( Not for submission under 37 CFR 1.99)

Examiner Name MENZ, LAURA MARY

Attorney Docket Number NAUP1220USA1

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).

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

None

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

Signature /Scott Margo/ Date (YYYY-MM-DD) 2014-12-30

Name/Print Scott Margo Registration Number 56277

TSMC Exhibit 1002, Page 34 of 203




Abstract of TW 200743160

A moethod of manufacturing a metal oxide semiconductor
is provided. It comprises forming an offset spacer, and a
disposable spaver around the offset épamn Then, forms a
plurality of epitaxial fayers outside the disposable spacer, and
removes the disposable spacer. In addition, forms a plurality
of spurceldrain extension arcas in the substrate outside the
offset  spacer and the epitaxial layers. Because the
source/drain extension areaz are formed after the selective
epitaxy growth process, the thermal of the selective epitaxy
growth process doesn't damage the source/drain extension
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A method of manufacturing a metal oxide semiconductor
is provided. It comprises forming an offset spacer, and a
disposable spacer around the offset épacer. Then, forms a
plurality of epitaxial layers outside the disposable spacer, and
@ removes the disposable spacer. In addition, forms a plurality
of source/drain extension areas in the substrate outside the
offset spacer and the epitaxial layers. Because the
source/drain extension areas are formed after the selective
epitaxy growth process, the thermal of the selective epitaxy

rowth process doesn’t damage the source/drain extension
24

areas.

TSMC Exhibit 1002, Page 39 of 203



.200743160

-

-~ HEAEAH
(—) A EHTREBAEFE ( 8 ) B -
(VAR EBZAHAFES ERH:

500 FEREA
502 -3
506 R
508 - Mk A AL B
® 510~ 516 Bsawhk
511 ‘ R E
512 ~ 518 LY
522 | | 1 ] B
602 & &R
702 ~ 704 SRR AE LA B
806 ~ 808 SR A AR
e 03 55k
514 Mlie B &
802 R AR Rl B F
804 * Bl 82 F

AR EZFILEAF FHITREBTFTREAFRD
LK

TSMC Exhibit 1002, Page 40 of 203



.200743160

-

-~ BHIRA
i EX T D
ABFAGHA - HLAFERTLEEAPEIHXLAF
ERETEBARET R AH—BAEERB/IREREMW
B BUEGERARGLAFEREARIEHA LA XY
BELBOEAEF K-

® CXET D
| MEFFERAHFRTARA L THRERBISBRELS
Sk RMEBREM - SRAWHT S -

o]

s

A HABMHETLBEER A AR LV ANBEEHRZ
-tk BAA T MK TR H (thermal budget)#) 8 T4 N vk
SA X B AR & %A # S ] e By B R P B AR OB 8 2L AP (source
extension)® %L & # i¢ /¥ (drain extension)& » K F K L 8B
# (lightly doped drain, LDD)YR#&R/E & - B3 > R H B E#
2] i§ 5 AR BF F(spacer) ¥ A A MBS BRRAMEBTHE
BE > BITHETHASTE  UNBEAEPHRBRERE
E -®mATERESESONME - REREAEETEMHER
W E Y BLE 2 AR EAS IS B (contact plug) R B AT ¥
e BATHEAAHEZ BB EEFTRM TR
B BRBRRIERE 2 B 88K 3% 85 (Ohmic contact) + 3 ¥
G B A A a8 &R 2B Wt (self-aligned silicide, salicide)

TSMC Exhibit 1002, Page 41 of 203



-200743160
Wi ANBEH RE/ABENAGHRA— 2B F LY -

Ko ABTESHHESBYLBERY 2B R T
BEBEBRU B AR PEARBREB/BREBETHY K
R ARB/IBREETHLEER TR HR EE2ERER
/BB ARG PNESELEYILipBE > MEAE
R/E o AR A AE N @ (ultra shallow junction, USL)& 3% %

@ P FMAETRERAH REAAGKRN -

BAT MM MA T EAARA A EERE AL
(se!ectivé epitaxial grov#th SEQ)E £ 5T LB YR/
HAm R %A B WAy My KR H AR 0 Bl 85 4R
BIRBEME - 2% BAMARLROBAE  SEAK
690 & E 790 & » A7 5 B H €90 AR 8 AR/ RABE M B -
BTl — U ERB/IREENE XF e

BRRU TR GKAHAEEZZRAREELRAE -

[ &5 ]
AHEALGRE-BENFLRAFEREEEN T L K
ARk LR AR -

AREBLARMHE - BUAELAFERIT LB T A &
ks AR BARE IR -FRBREHE  XHHES

TSMC Exhibit 1002, Page 42 of 203



-200743160

WAEMKR— &R T - el 8T EY R — R Rl A
F o HBE O NHBEBEZRMEARBEERS  AELE
B AR A BT 2 N 2R KRR R BT 0 BB AR R
kBB EFENGBRZFIMOEETURE &R
$

ABRBHRU-—FBUEIHALAF LS U TRBO S
Q@ H LERHB KR EBRA-F-HMNBEHR - —F K
BEBPRARLE BNE - RoMBEBEAERBRE—
FomRETF BREF_GRBTFAERMA -S4 nE
FoRE O RNF_MEBLBZAMNUAKEERE G
ERBMANERHEME T RG> BT
NE MBS B AR PR EE R — R R
HHE >  REAPF _FEERZIE A2 FHARER
PHRBEE RBRBEESE -

ARERAHRB/ - BEHFEIZHA LA F TR TSRS
RO RB AR BARAE - B _MBEENEAERL
RE- B NMBRERBAEERE —  FoGMET - B
FORRE— B BREFRBER-F— - B R
BT NE- - FoFBERIARERABBEREE &
BB RESHANE — ~ F BT - K
ERBE - B BB MEBT UANE—  BFoMEEH

TSMC Exhibit 1002, Page 43 of 203



200743160
Z AR ZEEPHAERBEE -  F_RB/IRBRENFE -

HAARGHZRIB/RABEGEGPHEESRERESR
ZHEE O AUEEHESEARZISE  FEeHERRBREIR
BENE  FRATHAMAEFOESBRAARBRENIEXRE
EESR 2RI ARARRRGTERES > FFX4gdH
RABR/BRARRESE o

NG & ED
HL4 AR IBEFIE B IEER 4%3%%71&%&‘8%
% %iiiﬁ‘s&afﬁ!aﬁia"??f%f%% EHBIE 100 8%
— A JE 102~ — Bl & & 4 104 :?v*sszi%ﬁm&(sn)'m ¢, B #
RAE 4545 104 B4R 104 & 5K — MABER LR 106 -
—# # % & & (doped poly-silicon)108 Fo — T8 4% 3% /& (cap
layer)i10 »

K % A1 A — LM (deposition) H £ F» — JF ¥ &) {4 &2 %
(anisotropic etching) M 2 » AN F iR &4 104 B B A & — 5B 1
B T (offset spacer)112- 3 F £ RN AR 102 R H 104
EFAB BT RCGRBET) Kk BT —EHRON
AR A BRETF 2 BB B R EERET 114

WA E 2B URFESHE 104 2ERAEE 110 XA

TSMC Exhibit 1002, Page 44 of 203



.200743160

AT 114 AR RE -G URFE
45 104 A8 Rl UK 102 F 5318 R — W (recess)202 - &
¥ i — BIEME L (selective epitaxial growth, SEG) %
2oNZUuB202 P HRAR—EHE 204 B H KRB 204
ZHET HE o~ #ALE(SiGe) R HH AL (SIC) - Kk > &
RERRET 4 BTR  #a-BBRBETHEESE
» Fv F 4+ 5 K(laser anneal)r A HFEEH 104 2 HBRETF 112
o ARG RE 102505 5B 204 2 R & - B AORAR/FRARIE A
&% 304 -

FELEFAE > BAAK KPR (KRBT AER
Min sk 4h 104 G RIB T 112 & &8 204 o £ K 102 E >
BT INMBERIET I AR ALK —
X2 RBF302-BF MABRSEE 110 XA X £ 2
FIAEBTHAESE  BF B THENTHT X
RAEEREF 3024 m2E 88 204 ¥ R IRBRAE
402~ 24k > W4T & # % & B & b (salicide) B A2 - U B
A 104 RIE/RIE 402 L F > 3RS R FILHL (X
B MA P RBEHE 104 RB/BR 402 GHHEAELEA

FERETEN -

LW FE—HETHH T R EARERE 402 6
Vesk b BAFRTHEEERR 2048F > AEMNEENRSE

TSMC Exhibit 1002, Page 45 of 203



.200743160

S ABT  EHVANELR 24 GAEREBETWE
BT HBAELRB/RE XXFTHEELELE 204 5%
FALELWARBEEFBEHELER 204 2R EHE 204
AR MR T 4 RERAN BB THAAEER
BEBB204LEERT  THAERE/FRABEER - XEAF
W B AN PMOS-NMOS M Ef A Y oot BB ES
AR Bvke o BB R B AL o

F4EAESHEESSE  FESHEESHAAREH
Boma g Z N AAEE - FERES S00AH
— A K 5020 AJE SO2 RABMIA 03 AL B o BERE
Bl BBAFSOBALHANAF  RERS2LFEAMBLER
504-506: B % A EmaE 511 & 8 % Mis &4 504506
B b R AR 506 BBk 503 Loy o BB EH 504
506 # 4 EMIBBERE S08-514- B2 E 510
516 fu RALH B 512~ 518 -

MaMHA -ty iisghd-—Eanan @
A EELEH S B EBRBMAETFS20 B8 F > BT
—hmU R -EEaRea R HMEEH S0 AE
R A AR B F 522 BiBMIARF 522 I RN EH
TR B WA E 502 fo M AR &M 504506 EH K
BRI B 526 - AN R E 526 EF B K

TSMC Exhibit 1002, Page 46 of 203



-200743160

Mg E 528 Hldo— B £ikmB » BILE R
WE SIS AN REAEE S04 AR S028 L o B
TR HRAEWE 265 ER AN EUEE
bR E S28 Aer 2 E 0 A ML E S06 2 BRI F
SR ABRME - SBMETF 24 - BE HABELREE
528 - R &4 S06 X TR B SIS MR AT 524 4%
BENAEE BB UE URNFHEEHE SRS
@ AR50 FEHR— UM 530> BHIHE S0 RARE
BpeT 2B Rio i ¥ 528 - |

HEEEOH  BF O ORFT-EFHRERUE ML
MM S30 PLoRERE LR 602 R+ EKE 602 aﬁ%
T B E ~ #1687 (SiGe) Rk & we 1b & (S510) -

FAHEERTE BT -BHARRE BHRIULBE 526
Gl BT 520 A A FS24- B TR -AH—BE (%
B ) Plio—BELALRE  BEENBELEHE 506 fo 3y
KK SO T FHEAERNTHIT K AN E
45 504 M e KRR 502 F 0 BARARB/RBEMNRE T02 -
B 3R BEAMBERS06 LOBE  RAERS —
BRE (KRBT - BELLERE BEENBLEH
S04 Fo 3P AR 502 BT — B FHEAPPTHI K AR
AR SO /MM BRSO P O RRERR 0284

TSMC Exhibit 1002, Page 47 of 203



-200743160

R RAR/BRABREHE 704 AEXAE B ETHREF - KRB/
BAREFE T2 A NAVABEBRES RMABR I RBELENE
704 {4 A PRAKBHEIR - B9 B LE AW RBRBIRE
WE 702 B RARB/IRBREFE 704 B2 > FT
LRSS ERE Y  AHURRB/RELEHFE 704 %
R BAR/RAB I E 702 -

o WEAERSE BRE  BAS R RE (KEFT)
A& 502 ko0 ATk F G tharg 0 SRR M 504

AEMARGRET 802 BN MIBEH S06 2GR 2T

12 FEAMAEEZMET B4 - HTFTR AR—BF (K8
F) Bldo — B RAC IR 0 S B AR R L A 506 Fo 3 5
AE 502 piT—BTFHALERPTHI K XNHMIE

4% 504 2 RIBMIBTF 802 b Hmpl ey R S02 F 0
BB/ BARB06 - B - AR A A MBS 506 v
BB HAS—BARE(KABET ) Sl—BELLRE
BEAFBES S04 5 EE S02 FRFT-BTFHA

HRPETHTG K AHRFBEH 500 2 = 4 82-F 804 =
WAl B LG 602 F » MAKRE/RAEB08 F 5 LM
F AR ARR AR 806 0 B R ORAR/RAR 808 &y H A2 s 0 IR
TAEEGESEARGERFY - AW RREIRE 808 &K
BABR/RAR 806 - 2% - B AT B H B £ B & ibih(salicide)
# A2 > AR R ARE M 504506 RAR/KR4E 806 - 808 L H >

TSMC Exhibit 1002, Page 48 of 203



200743160

WMk Bwitdh (RBF) BmEPTMELEHE S04 506
B AR/ B AR 806-808 Ak AR A KX 2R —’%iéé?»%(compiememary

mental oxide semiconductor, CMOS ) € & 8% -

LB —RETES T o B Ll R A RAE/RAE 808 &

Vesksh  RTRNUMAEERE 6028%F > ARV BEFME &8
HANBE O RMBRGELZ OBAABESNSE S » HF

@ SRB/REBER XXRFITINEELRLL 6028 EXE
SBHERTFTEAEBEHEER 602 2RNE KR 602 T AK
BRI T 524 A ERAT  BARTHMERE > A S

B 602 RABE - AR KA AR/ RAE - X LR WA A
PMOS B A & & B oy CMOS £ Ao > mAFE A FEARN

NMOS BA B BB b5 CMOS o oo

FALAAZIBERI2E - ROBER 128G HAH
HEZRAETHRFHAZIEBAETEFEER - o F BT ¥
W s p 900 B F — A K 902 X & 902 B & B 903
LHPZBAETES THEF 03 4B NAHF - KK 902
EHFBEAEFBEHR0I-006 R HE AR ERBE AR F
Bl AR & 4% 904 ~ 906 > H & M An & 4% 906 3% 4% 48 7 903
EHF-BMABEHE 04906 F LS H FIRELEE 908914
B s 2Bk ol0-916F — TR E R 912 918

i4

TSMC Exhibit 1002, Page 49 of 203



.200743160

MabA - AMmieh-JEEalaz 88 AHE
A 904 ~ 906 B E W AR 5 BB R F 920~ 922 - F -
B K 902 Fu R AR 45 5 904906 L H b i — B &b w B &
s LR EAER > RRELEHE 904906
B e 16 R8T 920 5 922 sl 0 4 B BB R MR 2 T
924926 EFEEHR > HAET 920~ 922 fosR H ] B2
T 924926 B AR AR BEHFL XM E AR -

WAER L0E B E e —thal WE - AR ML
#9904~ 906 2 TR HE R Qli » 918 &éﬁﬁ’f%%% 924 ~ 926
G Bomk k] R o 4R AE AR T 924 @M 2 AR 902 % -
WA M 1002 57 M AL B F 926 @ i 2 45 5k # 903 %
BA U 1004 % T BERERLE RO
10021004 F o 2B A ELE 10061008 P HFE R B
1006~ 1008 2 % & 5T B w7 ~ 88 1L w7 (SiGe) & #F w5 1L & (SiC) »

WEEFRE IR B2 EE BriialeT
924926 HTF R » MR ELH 906 I 5 A K 902 £
R-BELAERE (RBEAF) LET-BTHAEBNT
#E ok N BAR AR 004 B R 2 1B M A F 920 shl ey KR
902 % » URE BB 1006 A ® » HARB/RBRMNE
1102 - % > 2 bz B ERAERE - EBLHVAHN — 18
BERALmB  BEEFBEHE 04 FI o AR 902 i

15

TSMC Exhibit 1002, Page 50 of 203



.200743160

BAT— BT AR FE MWK 0 RPN KA 906 &R
Z A F 922 SlEs B 903 F > U ERE LR 1008 &
@ WBRARBR/BERRESE 1104 - £ KE = 84& K510
o RFR/RAREMFE 110245 NARBEBHRER - MIRE/
BABIEMHE 1104 A B PABBEBR - L ¥ B AR RSE/
BABAEAFE 1102~ 1104 &9B 5 77 7T 3k -

® HEAF 2B BEE BAH Ry E CKET)
W E 902 L B AT~ FE S sk x| - R R ARG 904 -
906 A Bl R £ B WA F 1202~ 1204 - TR » XA ES

MR 906 Ao B8 A K 902 LM A — B KL LEE (kB
BHEF-BTARYEBFEHD K ANMBELEH 004 2
EEMBF 1202 2 BB E LB 1006 ¥ BARERE/BRIE
1206 2% » +H L x B LA A T ENMBEHE
904 Fu S AR 902 R H —~BE FLEB (£
) BRI BTFHEAERFTHB K AN MFMBELEHE
006 2 = B @A F 1204 = muleh & BB 1008 F > AR
1B /R AR 1208 - 4 0 B ik IT B ¥ E LB b (salicide)
Wiz UM HIBLEHE 904~ 906 ~ R AR/RAE 1206 ~ 1208 L
FoMRe Bt (KRBT ) mA P HBEHE 904906
BRAR/RAR 1206 1208 A A EZMA LA FERTALR -

AP ZHBETHE P B EERHERSER/BRE 1206 -

TSMC Exhibit 1002, Page 51 of 203



.200743160

1208 sh#e sk oh » TN EEE KL 1006~ 1008 8% > & 3%
NERFEELSEMABE  RMEARSELRE 10061008 4
BEEBEOEL THHRB/BRE X&FTHEAKES
B 1006100885 BABZRARFABEABLETE KL 1006 -
1008 27 & & & 1006~ 1008 ® At - H 4k 4 /] 2 F 924 -
926 A& PR AT - BITEBRTHHEARRE - RE KK 1006~ 1008
BEHEBYE  BEHE 1006 100845 A BB/ RIBER - &

@ Y3 REMRA Lk H A F PMOS f» NMOS 7 B — # 42 £
B TER FIRBERABEEE > 3 E4%
PMOS #= NMOS t4 @I i fv 5 & B -

XEFEENHR > ENEERETHA T - ZAEZH
B TAAR WARABKEAR - EBEBCHFY - 8 - &
iLEy ~ ik bR R MEBLEKRETHALE -
FALE - BB - = f 41L&y > K& B 45 (hafnium silicates)id 3§
BN EFHMHgh-KMH MR- HRMBRATH LS
SR LT HSREFEEHEARAR EETHER
(dummy)Fi#& S s BB MEBEF - EE2R/EFRTH 00
ON -~ OON » ONO ~ ONONO ¥ # H#n r M Byt ey
By Ta&K(TH &4(Co)~ 8ENDEL B AR -

BRAEEZ BB/RBEFTEANEERELES
ZHEBUE O AREEMRSERUBEZSE - RERBERBRIR

TSMC Exhibit 1002, Page 52 of 203



.200743160

WM E A ABREMEASETRBAEA RN B XA
EHELR SRBRWIALMBARRCABRBE H B X4
AR ABE M E o

PR b FR A A ABHZRET RS ARARAPHFENR
Bz F G FRAAEHZEBERE -

@ [BXEERA]
BIHER 4 BAAAETAE —RETRHZ T LT EH -
25 EEFS BALAREE BRETE 2L ERER -
B OMES 12 Bk AAIARZ R TIEH 2RI R EE o

[ & 48]
100 ~ 500 ~ 900 ER- 2 TV
102 ~ 502 ~ 902 xR

¢ 104 ~ 504 ~ 506 ~ 904 ~ 906 KR 4%
106 ~ 508 ~ 514 ~ 908 ~ 914 R & R 1L E
108 ~ 510516910916 B % Kw &
110~512~518~912-918 TAEHR

111~ 511~ 911 % % ae
112 ~ 520 ~ 522 ~ 920 ~ 922 4& fal & F
114 ~ 524 ~ 924 ~ 926 4% 4 8] 2 T

202 ~ 530 ~ 1002 ~ 1004 w44

TSMC Exhibit 1002, Page 53 of 203



200743160

204 ~ 602 ~ 1006 ~ 1008 & &R
304 ~ 702~ 704 5 1102~ 1104 R AR/ RIBEHPE
402 -~ 806 ~ 808 ~ 1206 ~ 1208 R An/R 4R

503 ~ 903 B
526 RAw B

528 s
802 R AR R E T

@ 302-804-1202-1204  EHMEF

19

TSMC Exhibit 1002, Page 54 of 203



.200743160

+~wHFEHED

., ~ YL AFIRITARY T X &4
‘L — KK
ok — M EN AR L
REMBEEERARBR —GRZT
HEBREFRRBAR BB T
REMNBEBZAABARAERE  LREEREM

@ umpumETAN

EFRVBRAMEBET I AR
%&ﬁ&@&&%ﬁﬁ@@%ﬁ%ﬁ%%%@%hﬁ

BE o ARZEELEB T -

2. WwHAEE I EA LI TR AP HAUEER RN S
L R
DB MBESERERAERMETHEARSE BT — 4%
e  ARNZFEEEGRZZARTEA N AR
wIT—EEMELYERE UAHARIELANZEY
o

3. wE KBEBE2EEzFE B FPHZEERE T RE
BIF-BFHHEER HABEWNZEEERET -

4. WwH LEF 2Bz N E A FHESHRESER

TSMC Exhibit 1002, Page 55 of 203



. 200743160
AaHH LS EBT -

S. wHAES I BAE2 i B Y HERB/IREBENE
R XEEBTHE:
HR—EEABRTFASEREF NPT IZESE S
BLErFH AR
MEEBMBTHABE BT —BTHERE R
@ ABMZESZMBFEAEIILFEER FHUARAEATMERE/
BtE -

6. —HMUFERXERFEBTRBY ok » 08
Y S |
%ﬁ*%”ﬁﬁﬁ&*“%zﬁﬁﬁﬁﬁﬁiﬁ¢;
HEE-VMBREEAEBR—F - RAET
NRREoMBREBEERER R BRET
W R BRI AT B BB AR R AT
NBEE_HMBEHEIIMNBR_ERRE  BEFEL

B ikl BT 2 b
EREE - BRUAEFRRERAMEZE T
NBE—-—FMEBEgEH2A2 B AR TR E —RB/

BAmEFER AR
MR oMEBEERE IS G AETIIMNZZEEP

R R BARE R -

21

TSMC Exhibit 1002, Page 56 of 203



.200743160

7. ko KLEE 6EAE 2 FE E P U E _BAE TR
e Fhd AR EERIHTAER -

8. Wi KABEE 6Bz F ik R FPBRIEESK A A D
o ag

WEE-FBERPEsZAR LY BAR—B L
MEE

@ AR E UAZBELERRE - BFE MBS

BMARAIHRHRMEFIEASIBE  ARNBFF HMBLEHSH
LEF AN I |

R B ELBEERE  OUR ‘

A -BEBELERE UBABIESEEANEAFY
oo |

9, WwH KFEL 6HEME2FE R PAEE LB T RK
FOsEF—RTHEAEE HANBEINIREELKA T -

10w KEP 6EmMAXI T AP AERRLELHERX
&EaMHaesEBE -

Nt KB E 6 EARExz it HPHERE— - F_R4B

/RABENE R ARG X &S W
NP BREFIMPESZERELR LB R —

TSMC Exhibit 1002, Page 57 of 203



.200743160

ETBRBTF  URPRE-FABRLIER BB AR — KB/ E
F s

NEE _WMBEREPE s ZEARELEFBR—F — AR
B

B —F B THAYER AN E-NHBEHZS
Mz REEF BB RARRE

EREE-RERE

@ NS —HBEBEsBERARLFBAR— B —b®E
A R

BWH-B_BTFHALEE  NARZIETEMNBTAE
2B ERRTHASE IR RE -

NR.-#EFEZHXSAFERESHOI L &5 ¢
- KK
WHh—B—NiaagHd —F-MBag&E»NZ AR LS
NEE MBS EBEAEVA— % —H/UETF  HER
—HBEHEARER -E - RGAET
NEE - RBRUBETFRAEARR ¥ —RBEMET > AR
VR BRETFRRSRMEA —F RBERET
REE— - FoMBEMZRABREABESE LB
BEERRYHBNEE -~ F BT MR
FHuE— > BB RET XA
B~ PoMBEHT BRI AR T RS R

TSMC Exhibit 1002, Page 58 of 203



.200743160
BE— - FRB/BRBESER -

13w KEE 2BEAMEZ T BV HAZEELE Y
AR B8

Hom— B BB ENZER L

AT B e UBEELRBRIEAAEGI BT
R EHE— ~ F MBS R B

® A ERLERE  HUA
BT SHERERLR AWAUEERANTEY
W |

4k REE 2 AMEZF ik AP REERR AL
8L L F R ,

WAk — % — B B AC IR 5 MBS o 8 2 3
xR b

BB BTHAAER  HABEIAUE MBS
HEMNZBESEEFT S MR

EFHUE B ELLABE -

15,205 KA R 128z FE AP HEELE T RE

2Nl Y R S 2
MR~ B EAR BN EE — MRS

XEE DA

TSMC Exhibit 1002, Page 59 of 203



. 200743160

-

wAF— B BTHEERE  HABENZE-_MBL
MERxZEELR P

16 KBS I2EmizF i BEPREBERELER
2B SHBOSHEBE - |

17403 KEAR 128z Fx R+ ZEE—~F R
® BIRBEFEXAREL  XESUTHFH:
NHR - RGBT RTERE LT
R EERET '
B T S TY BT T By
B |
AT - BB FHEHEEE  ANKMRRERMETA
PR E SR Y RENE ES-EIpE-I0.3
FHumE—RER
NEHE-MBEBPPEIZEARLEFEA-—F AR
B AR
AT B o BTHEAYE NEARZEITEFMNBTAE
ZBEHRLRYHAREARHBEE RBIRE

TSMC Exhibit 1002, Page 60 of 203



.200743160

&

+— - EWR

TSMC Exhibit 1002, Page 61 of 203



-200743160

L]

%118

108

TSMC Exhibit 1002, Page 62 of 203



.200743160

,/zoa
11

202

J
114

6

02

A

= - =

108

12 110

TSMC Exhibit 1002, Page 63 of 203



. 200743160

]

/ 100
11

o
202
(

1

ﬂm

%318

12 110

TSMC Exhibit 1002, Page 64 of 203



. 200743160

/mo
111

o
202

302

/m |
06 g0y

%418

o0 B
b= =
e L] 2
] -
bl Qo]
ot &
& g!
R &3

TSMC Exhibit 1002, Page 65 of 203



-200743160

EG%

TSMC Exhibit 1002, Page 66 of 203



200743160

%68

512

504

TSMC Exhibit 1002, Page 67 of 203



.200743160

\

e A

503

522 518

@_@_%\r{ iy E‘rfg_a
704 MY 704

=
=

%1

od

[

[
° ~ 18 L
ot ST Fige] .
T} W

o8

]

—

TSMC Exhibit 1002, Page 68 of 203



. 200743160

]

S
L)
&0
L
[
mx
(e
° 2| &
Higu
od
O
et
<r
=
a0
o0
® =
u
o
Q
o

TSMC Exhibit 1002, Page 69 of 203



.200743160

L

/ 900

/90 |
926

(o

— fay)

922 918

;/0 |
924

fe
o

920

TSMC Exhibit 1002, Page 70 of 203



. 200743160

116
— N TTE
506 16
Pi6 S
N 8001 : «\.&
$001 TG 2001
—
gﬁk 816 726

|

beb 216 qgue

P06

TSMC Exhibit 1002, Page 71 of 203



. 200743160

P06

TSMC Exhibit 1002, Page 72 of 203



. 200743160

¢

BloIE

206

01
)

mwmﬂw@mm o momwwme M TT6 mﬁwwmcam 90019
Fi i \ 1 1 i u V
YOl prg PO Haort gep zon]
N _1 m
1B 2001 GiE
il RO 4 o 2001 (o e
\\hs 816 726 \xh» AL
x\\\\\\ %06 - p06
006
® ¢

)

TSMC Exhibit 1002, Page 73 of 203



Abstract of TW 200908325

A semiconductor device includes s gate electrode disposed on a
semivondoctor substrate and sourceddrain regions disposed at both sides of
the gate slectrode, the sourceddrain regions belng formed by implanting
impurities. The source/drain regions include an epitaxial laver formed by
cpitaxially growing a semdconductor material having » different lattice
constant from that of the semiconductor subsiraie in a recessed posttion af a
side of the gate clectrode, and a diffusion laver disposed in 8 swrface laver of

the senviconductor substrate,
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A semiconductor device includes a gate electrode disposed on a
semiconductor substrate and source/drain regions disposed at both sides of
the gate electrode, the source/drain regions being formed by implanting

s impurities. The source/drain regions include an epitaxial layer formed by

epitaxially growing a semiconductor material having a different lattice
constant from that of the semiconductor substrate in a recessed position at a
side of the gate electrode, and a diffusion layer disposed in a surface layer of

the semiconductor substrate,
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Abstract of TW 200931599

A silicon-oxide-nitride-oxide-silicon (SONOS) memory and the
corresponding forming method. The memory includes a plurality of
select gate structures arranged in an array, a plurality of charge trap
spacers that do not contact each other, and a plurality of word lines.
The word lines can dircetly contact the select gates® surfaces of the
select gate stractures. All of the select gate structunss disposed in one
line can share two charge trap spacers, and the two charge frap spacers

are disposed on the opposed sidewalls of these select gate structures.
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A silicon-oxide-nitride-oxide-silicon (SONOS) memory and the
corresponding forming method. The memory includes a plurality of
select gate structures arranged in an array, a plurality of charge trap
spacers that do not contact each other, and a plurality of word lines.
The word lines can directly contact the select gates’ surfaces of the

O select gate structures. All of the select gate structures disposed in one
line can share two charge trap spacers, and the two charge trap spacers

are disposed on the opposed sidewalls of these select gate structures.
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Form (SB08)
ee29a7c479e370089ch54b3c893cf7ed7f2
d2ce

Warnings:

Information:
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This is notan USPTO supplied IDS fillable form

5501975
2 Foreign Reference TWN_200743160.pdf no 39

071fe77ab444557dfd18e56b5ebbaf31684:

Warnings:

Information:

6400420
3 Foreign Reference TWN_200908325.pdf no 38

a2blead5dbc10d73531a20e68993beaae:
9e744

Warnings:

Information:

5795004
4 Foreign Reference TWN_200931599.pdf no 39

b1887a631ab3de4924e54c62d3f039748fd

880al

Warnings:

Information:

Total Files Size (in bytes):i 17726397

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 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 NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/331,229 07/15/12014 Ming-Te Wei NAUPI1220USA1
CONFIRMATION NO. 8157
27765 PUBLICATION NOTICE

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION

>0, B 306 A DR

MERRIFIELD, VA 22116

Title:METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR

Publication No.US-2014-0322883-A1
Publication Date:10/30/2014

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 14/331,229
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
(37 CFR 1.16(a), (8), or (9] N/A N/A N/A N/A 280
SEARCH FEE
(@7 CFR 1.16(K). i, o (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR 116(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS *
(87 CFR 1.16(i)) 10 minus 20= OR |x 80 = 0.00
INDEPENDENT CLAIMS . *
(57 CFR 1.16() 1 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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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 CLAIN[SIIND CLAIMSl
14/331,229 07/15/2014 2812 1600 NAUP1220USALl 10 1
CONFIRMATION NO. 8157
27765 FILING RECEIPT
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
>3, BOx 506 L

MERRIFIELD, VA 22116
Date Mailed: 07/25/2014

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

Inventor(s)
Ming-Te Wei, Changhua County, TAIWAN;
Wen-Chen Wu, Kaohsiung City, TAIWAN;
Lung-En Kuo, Tainan City, TAIWAN;
Po-Chao Tsao, New Taipei City, TAIWAN;
Applicant(s)
UNITED MICROELECTRONICS CORP., Hsin-Chu City, TAIWAN

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

Domestic Priority data as claimed by applicant
This application is a DIV of 12/837,475 07/15/2010

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 07/24/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/331,229

Projected Publication Date: 10/30/2014

Non-Publication Request: No
page 1of 3
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Early Publication Request: No
Title

METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR
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
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).

page 2 of 3
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor Ming-Te Wei

Art Unit N/A

Examiner Name N/A

Attorney Docket Number NAUP1220USA1

U.S.PATENTS
Examiner| Cite Kind Pages,Columns,Lines where
e Patent Number Issue Date Name Relevant Passages or Relevant
Initial No Code .
Figures Appear

1 7176522 B2 2007-02-13 Cheng

2 7482656 B2 2009-01-27 Luo

3 7611938 B2 2009-11-03 Cheng

4 7745847 B2 2010-06-29 Tseng

5 7767534 B2 2010-08-03 Yang

6 8076194 B2 2011-12-13 Tseng

7 8076209 B2 2011-12-13 Yang

8 8227890 B2 2012-07-24 Lin
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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT At Ut A
( Not for submission under 37 CFR 1.99)

Examiner Name N/A

Attorney Docket Number NAUP1220USA1

9 5885761 1999-03-23 Duane
10 6043116 A 2000-03-28 Kuo

1 6133151 A 2000-10-17 Lin

12 6153457 A 2000-11-28 Kuo

13 7183156 B2 2007-02-27 Goldbach
14 7498264 B2 2009-03-03 Mehard
15 7670914 B2 2010-03-02 Krivokapic
16 7812399 B2 2010-10-12 Yuda

17 7678690 B2 2010-03-16 Richter
18 6121080 2000-09-19 Wu

19 6534414 2003-03-18 Wang

TSMC Exhibit 1002, Page 159 of 203




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor Ming-Te Wei

Art Unit N/A

Examiner Name N/A

Attorney Docket Number NAUP1220USA1

20 6846618 2005-01-25 Hsu
21 7709275 B2 2010-05-04 Yang
U.S.PATENT APPLICATION PUBLICATIONS
Examiner| Cite L Kind | Publication Pages,Columns,Lines where
e Publication Number Name Relevant Passages or Relevant
Initial No Code | Date .
Figures Appear

1 20050112817 A1 2005-05-26 Cheng

2 20060046407 A1 2006-03-02 Juengling

3 20060258109 A1 2006-11-16 Juengling

4 20070128786 A1 2007-06-07 Cheng

5 20070202653 A1 2007-08-30 Hoentschel

6 20070278591 A1 2007-12-06 Luo

7 20080048217 A1 2008-02-28 Kim
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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT At Ut A
( Not for submission under 37 CFR 1.99)

Examiner Name N/A

Attorney Docket Number NAUP1220USA1

8 20080224212 A1 2008-09-18 LEE

9 20090186475 A1 2009-07-23 Ting
10 20100081245 A1 2010-04-01 YANG
11 20100109045 A1l 2010-05-06 Liu

12 20100210084 A1l 2010-08-19 YANG
13 20100227445 A1 2010-09-09 Tseng
14 20110147853 A1 2011-06-23 Lin

15 20110230027 A1 2011-09-22 Kim
16 20120012904 A1 2012-01-19 Wei
17 20120043614 A1 2012-02-23 Choi
18 20120045873 A1 2012-02-23 Jeong
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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei
STATEMENT BY APPLICANT At Ut A
( Not for submission under 37 CFR 1.99)

Examiner Name N/A

Attorney Docket Number NAUP1220USA1

19 20120045880 A1 2012-02-23 Ma

20 20120056245 A1 2012-03-08 Kang
21 20120104514 A1 2012-05-03 Park
22 20120181625 A1l 2012-07-19 KWOK
23 20020061625 A1l 2002-05-23 Wang
24 20020137296 A1 2002-09-26 Satoh
25 20020140020 A1 2002-10-03 Wu

26 20050030697 A1 2005-02-10 Wu

27 20050116293 A1 2005-06-02 Goldbach
28 20060105561 A1 2006-05-18 Huh
29 20060189080 A1 2006-08-24 Lee
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor Ming-Te Wei

Art Unit N/A

Examiner Name N/A

Attorney Docket Number NAUP1220USA1

30 20080090360 A1 2008-04-17 Krivokapic
31 20100012999 A1 2010-01-21 Park
FOREIGN PATENT DOCUMENTS
Pages,Columns,Lines
Examiner| Cite | Foreign Document Country | Kind Publication Name where Relevant
Initial* No | Number Code Code |Date Passages or Relevant
Figures Appear
1
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Examiner| Cite - ) . . ) .
Initials* | No the item (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue

number(s), publisher, city and/or country where published.

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 Ming-Te Wei
STATEMENT BY APPLICANT At Ut A
( Not for submission under 37 CFR 1.99)

Examiner Name N/A

Attorney Docket Number NAUP1220USA1

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).

[[1 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) 2014-07-13

Name/Print Winston Hsu Registration Number 41,526
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NAULO

PTO/AIA/BO (07-12)

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

U.8. 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 controf number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

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

| hereby appoint:
Practitioners associated with Custormer Number:
OR

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

27765

Name Registration Name Registration
Number Number

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

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

The address associated with Customer Number: 27765
OR

Firm or
Individual Name

Address

City

Country

Telephone Ermail

Assignee Name and Address:

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

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

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

Signature /%‘ Z[ , /é&'—'—{ Date SEP 26 2012

Name Chia-Tsung Hung 4 Telephone +886-3-5782258

Title CHAIRMAN

—

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

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

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

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

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

STATEMENT UNDER 37 CFR 3.73(c)

UNITED MICROELECTRONICS CORP.

Applicant/Patent Owner:

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

Tittled: METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR

UNITED MICROELECTRONICS CORP. , a Corporation

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

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

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

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

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

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

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

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

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

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

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

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

1. From: To:

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

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

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PTO/AIA/96 (08-12)

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

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

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

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

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

4. From: To:

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

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

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

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

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

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

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

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

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

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

/Winston Hsu/ 07/13/2014

Signature Date
Winston Hsu 41,526
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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PATENT

Docket No NAUP1220USA

ASSIGNMENT OF INVENTION

In consideration of the payment by ASSIGNEE to ASSIGNOR of the sum of One Dollar
($1.00), the receipt of which is hereby acknowledged, and for other good and valuable

consideration.

ASSIGNOR(S) (Inventors):

Name: Ming-Te Wei Nationality: TW
Name: Wen-Chen Wu Nationality: TW
Name: Lung-En Kuo Nationality: TW
Name:  Po-Chao Tsao Nationality: TW

Hereby sells, assigns and transfers to

ASSIGNEE(S):

Name: UNITED MICROELECTRONICS CORP.

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

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 entitled:

"METAL-OXIDE SEMICONDUCTOR TRANSISTOR AND METHOD FOR FABRICATING

THE SAME"
Which is found in :
(a) + ___U.S. patent application executed on even date
(b) U.S. patent application executed on
(c) U.S. application serial no.
(d) patent no. issued
NPO#NAU-P1220-USA:0 Assignment, Page 1 of 2 F#NPO-PO002E-US|

CUST#UMCD-2009-0375 DSC0-099U001865
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PATENT
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

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

ASSIGNOR further covenants 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 ASSIGNOR and will testify
as to the same in any interference, litigation or 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 WHEREQF, We have hereunto set hand and seal thisJUL 08 2010 (Date of
Signing), (s Asre ¥ LA AR )

(Type name of inventor) Signature of INVENTOR

Ming-Te Wei Mirg-Te , Wei

Wen-Chen Wu :

Lung-En Kuo tW‘"]“E{\ IL U

Po-Chao Tsao R kg Hors
NPOWNAU-P1220-USA;0 Assignment, Page  2of 2 F#NPO-PO002E-US |
CUSTHUMCD-2009-0375 DSCO-099U001865
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PATENT

Docket No NAUP1220USA

ASSIGNMENT OF INVENTION

In consideration of the payment by ASSIGNEE to ASSIGNOR of the sum of One Dollar
($1.00), the receipt of which is hereby acknowledged, and for other good and valuable

consideration.

ASSIGNOR(S) (Inventors):

Name: Ming-Te Wei Nationality: TW
Name: Wen-Chen Wu Nationality: TW
Name: Lung-En Kuo Nationality: TW
Name:  Po-Chao Tsao Nationality: TW

Hereby sells, assigns and transfers to

ASSIGNEE(S):

Name: UNITED MICROELECTRONICS CORP.

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

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 entitled:

"METAL-OXIDE SEMICONDUCTOR TRANSISTOR AND METHOD FOR FABRICATING

THE SAME"
Which is found in :
(a) + ___U.S. patent application executed on even date
(b) U.S. patent application executed on
(c) U.S. application serial no.
(d) patent no. issued
NPO#NAU-P1220-USA:0 Assignment, Page 1 of 2 F#NPO-PO002E-US|

CUST#UMCD-2009-0375 DSC0-099U001865
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PATENT

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

ASSIGNOR hereby covenants that no assignment, safe, agreement or encumbrance
has been or will be made or entered into which would conflict with this assignment,

-ASSIGNOR further covenants 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 ASSIGNOR and will testify
as to the same in any interference, litigation or 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,

[N WITNESS WHEREOF, We have hereunto set hand and seal thisdl 0 8 2010 (e of
signing). ckfew A e BE LI M ) '

(Type name of inventor) Signature of INVENTOR
Ming-Te Wei
N
Wen-Chen Wu 3\ X T;Y ( Wen-C hen N 3

Lung-En Kuo

Po-Chao Tsao

NPO#NAU-P1220-USA:0 Assignment, Page  2of 2 F#NPO-PO002E-USI
EYUSTHUMCD-2009-0375 DSCO-099U001865
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Abstract of Disclosure

A method for fabricating a metal-oxide semiconductor (MOS) transistor
is disclosed. The method includes the steps of: providing a
semiconductor substrate; forming a silicon layer on the semiconductor
substrate; performing a first photo-etching process on the silicon
layer for forming a gate pattern; forming an epitaxial layer in the
semiconductor substrate adjacent to two sides of the gate pattern;
and performing a second photo-etching process on the gate pattern
to form a slot in the gate pattern while using the gate pattern to

physically separate the gate pattern into two gates.

Page 12 of 12
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Claims
What is claimed is:
1. A method for fabricating a metal-oxide semiconductor (MOS)
transistor, comprising:

providing a semiconductor substrate;

forming a silicon layer on the semiconductor substrate;

performing a first photo-etching process on the silicon layer for
forming a gate pattern;

forming an epitaxial layer in the semiconductor substrate adjacent
to two sides of the gate pattern; and

after forming the epitaxial layer, performing a second
photo-etching process on the gate pattern to form a slot in the gate
pattern while using the gate pattern to physically separate the gate

pattern into two gates.

2. The method of claim 1, wherein after forming the silicon layer
comprises:

forming a hard mask on the silicon layer;

performing the first photo-etching process on the hard mask and
the silicon layer for forming the gate pattern;

forming a first spacer around the gate pattern;

forming a lightly doped drain in the semiconductor substrate
adjacent to two sides of the gate pattern;

forming at least a recess in the semiconductor substrate adjacent
to two sides of the first spacer;

forming the epitaxial layer in the recess;

removing the hard mask disposed on the silicon layer;

forming a first dielectric layer on the semiconductor substrate
while covering the gate pattern;

performing the second photo-etching process on the gate pattern,
the first spacer, and the first dielectric layer to form the slot
in the gate pattern; and

removing a portion of the first dielectric layer for forming a

second spacer.

Page 9 of 12
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3. The method of c¢laim 1, wherein the semiconductor substrate
comprises at least a shallow trench isolation, and the step of forming
the slot in the gate pattern further comprises removing the silicon

layer disposed on the shallow trench isolation.

4. The method of c¢laim 1, wherein the hard mask comprigeg gilicon

nitride.

5. The method of claim 2, wherein the step of forming the first spacer
comprises:

forming a silicon oxide layer and a silicon nitride layer on the
semiconductor substrate; and

etching back the silicon oxide layer and the silicon nitride layer

for forming the first spacer.

6. The method of ¢laim 2, wherein the first dielectric layer comprises

a silicon oxide layer and a silicon nitride layer.

7. The method of claim 2, wherein after performing the second
photo-etching process comprises:

forming a second dielectric layer on the semiconductor substrate;
and

removing a portion of the first dielectric layer and the second

dielectric layer for forming the second spacer.

8. The method of c¢claim 7, wherein the first dielectric layer comprises
a silicon oxide layer and the second dielectric layer comprises a

silicon nitride layer.

9. The method of claim 2, wherein after forming the second spacer
comprises:

forming a second dielectric layer on the semiconductor substrate;
and

removing a portion of the second dielectric layer for forming a

third spacer.
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10. The method of claim 9, wherein the first dielectric layer comprises
a silicon oxide layer and the second dielectric layer comprises a

gsilicon nitride layer.

Page 11 of 12
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Title

METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR
Cross Reference To Related Applications

[0001] This application is a division of U.S. application Ser. No.
12/837,475 filed July 15, 2010, and incorporated herein by reference

in its entirety.

Background of the Invention

1. Field of the Invention

[0002] The invention relates to a method for fabricating MOS
transistor, and more particularly, to a method of defining polysilicon

slot before formation of epitaxial layer.

2. Description of the Prior Art

[0003] In the field of semiconductor fabrication, the use of
polysilicon material is diverse. Having a strong resistance for heat,
polysilicon materials are commonly used to fabricate gate electrodes
for metal-oxide semiconductor transistors. The gate pattern
fabricated by polysilicon materials is also used to form self-aligned
gource/drain regions asg polysilicon readily blocks iong from entering

the channel region.

[0004] As the dimension of semiconductor devices decreases, the
fabrication of transistors also improves substantially for
fabricating small gize and high quality transistors. Conventional
approach of fabricating the gate of metal-oxide semiconductor (MOS)
transistors typically forms a polysilicon layer on a semiconductor
substrate and a hard mask on the polysilicon layer before using two
photo-etching processes (PEP) to pattern the polysilicon layer and
the hard mask into a gate of the transistor. Preferably, the first
photo-etching process is conducted to pattern the hard mask and the
polysilicon layer into a plurality of rectangular polysilicon gate
pattern as the second photo-etching process forms a polysilicon slot
in each of the rectangular gate pattern for separating each gate

pattern into two gates. Thereafter, elements including spacers are
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formed on the sidewall of the gate and lightly doped drains and
epitaxial layer are formed in the semiconductor substrate adjacent

to two sides of the sgpacer.

[0005] However, as the polysilicon slot is preferably formed before
the formation of epitaxial layer, the etching ratio involved during
the formation of the polysilicon slot typically affectg the process
thereafter. For instance, if the etching ratio of the second
photo-etching process is low, the gate pattern would not be etched
through completely to form the polysilicon slot and phenomenon such
ag polysilicon residue and line end bridge would result, whereasg if
the etching ratio of the second photo-etching process is high, the
hard mask disposed on top of the polysilicon gate pattern would be
consumed, which would further induce consumption of the spacer formed
on the gidewall of the gate thereafter. Ag gsome of the gpacer on the
sidewall is consumed away, a portion of the gate is exposed and
un-wanted epitaxial layer would be formed on the exposed portion of

the gate.

Summary of the Invention
[0006] It is an objective of the present invention to provide a method
for fabricating a MOS transistor for resolving the aforementioned

issue caused by conventional approach.

[0007] According to a preferred embodiment of the present invention,
a method for fabricating a metal-oxide semiconductor (MOS) transistor
is disclosed. The method includes the steps of: providing a

semiconductor substrate; forming a silicon layer on the semiconductor
substrate; performing a first photo-etching process on the gilicon
layer for forming a gate pattern; forming an epitaxial layer in the
semiconductor substrate adjacent to two sides of the gate pattern;
and performing a second photo-etching process on the gate pattern
to form a slot in the gate pattern while using the gate pattern to

physically separate the gate pattern into two gates.
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[0008] According to another asgpect of the present invention, a
metal-oxide semiconductor (MOS) transistor is disclosed. The MOS
transistor includes: a semiconductor substrate; a gate disposed on
the semiconductor substrate, wherein the gate comprises four
sidewalls, and two of the four sidewalls opposite to each other
comprise a spacer thereon while the other two sidewalls opposite to
each other comprise no spacer; and an epitaxial layer digposed in

the semiconductor substrate adjacent to two sides of the spacer.

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

embodiment that is illustrated in the various figures and drawings.

Brief Description of the Drawings
[0010] Figs. 1-6 illustrate a method for fabricating a MOS transistor

according to a preferred embodiment of the present invention.

Detailed Description

[0011] Referring to Figg. 1-6, Figs. 1-6 illustrate a method for
fabricating a MOS transistor according to a preferred embodiment of
the present invention. As shown in Fig. 1, a semiconductor substrate
12, such as a silicon substrate or a silicon-on-insulator (SOI)
substrate is provided. At least an active region 14 is defined on
the semiconductor substrate 12 and a plurality of shallow trench
isolations (STI) 16 are formed for separating the active region 14

from adjacent regions or devices.

[0012] A gate insulating layer (not shown) composed of dielectric
material such as oxides or nitridesgs is deposited on surface of the
semiconductor substrate 12, and a polysilicon layer preferably with
a depth of approximately 1000 Angstroms and a hard mask are formed
sequentially on the gate insulating layer thereafter. In this

embodiment, the hard mask could be selected froma material consisting

of Si0,, silicon nitride, and SiON, and the polysilicon layer could
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be composed of undoped polysilicon material or polysilicon with N+

dopants, which are all within the scope of the present invention.

[0013] Next, a photo-etching process is performed on the hard mask
and the polysilicon layer by first forming a patterned photoresist
(not gshown) on the hard mask and then using the photoresist ag mask
to carry out a patterning process. The patterning process preferably
removes a portion of the hard mask, the polysilicon layer and the
gate insulating layer through a single or multiple etching to form
a gate pattern 24 composed of patterned gate insulating layer 18,
patterned polysilicon layer 20, and patterned hard mask 22 in the
active region 14. The patterned photoresist is removed subsequent

to the patterning process.

[0014] Next, as shown in Fig. 2, Fig. 2 illustratesg a top view of the
gate formed after the first photo-etching process. Ag shown in the
figure, a plurality of rectangular gate patterns 24 are formed on
the semiconductor substrate 12 after the aforementioned first

photo-etching process, in which each gate pattern 24 is composed of
a patterned gate insgsulating layer 18, a patterned gate polygilicon

layer 20, and a patterned hard mask 22.

[0015] As shown in Fig. 3, a first stage spacer formation is conducted
by first depositing a silicon oxide layer (not shown) and a silicon
nitride layer (not shown) on the semiconductor substrate 12. An
etching back is carried thereafter to remove a portion of the silicon
oxide layer and silicon nitride layer to form a first spacer 30
composed of silicon oxide layer 26 and silicon nitride layer 28 on

the sidewall of the gate pattern 24.

[0016] Next, a selective epitaxial growth (SEG) process is performed
to form a strained silicon in the semiconductor substrate 12. For
instance, a patterned photoresist (not shown) could be formed on the
semiconductor substrate, and an etching process is conducted to form

two recessesgs 34 in the semiconductor gubstrate 12 adjacent to two
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sides of the gate pattern 24. A surface clean is carried out
thereafter to completely remove native oxides or other impurities
from the surface of the recesses 34. Next, a selective epitaxial
growth process is performed to substantially £ill the two recesses
34 for forming an epitaxial layer 36. Preferably, a light ion
implantation could be conducted before the formation of the first
spacer 30 and the epitaxial layer 36 to implant n-type or p-type
dopants into the semiconductor substrate 12 adjacent to two sides
of the gate pattern 24 for forming a lightly doped drain 32, and the
material of the epitaxial layer 36 could be selected according to

the type of the transistor or demand of the product.

[0017] For instance, if the transistor fabricated were to be a PMOS
transistor, an epitaxial layer 36 composed of silicon germanium is
preferably formed in the recesgses 34 to provide a compresgsive gstrain
to the channel region of the PMOS transistor thereby increasing the
hole mobility of the transistor. Conversely, if the transistor

fabricated were to be a NMOS transistor, an epitaxial layer composed
of silicon carbide (SiC) is preferably formed in the recesses 34 to
provide a tensile strain to the channel region of the NMOS transistor

for increasing the electron mobility of the transistor.

[0018] Referring now to Figs. 4 and 5, Fig. 4 illustrates a
cross-sectional view of the gate pattern after Fig. 3 and Fig. 5
illustrates a top view of the gate according to thig embodiment. As
shown in the figures, the hard mask 22 disposed on top of the
polysilicon layer 20 is removed, and a spacer material layer, such
as a silicon oxide layer (not shown) and a silicon nitride layer (not
shown) are deposited sequentially on the semiconductor substrate 12.
A photo-etching process is then carried out by first forming a
patterned photoresist (not shown) on the polysilicon layer 20 and
performing an etching process by using the patterned photoresist as
mask to remove the polysilicon layer 20 on top of the shallow trench
isolation 16, such as a part of the two ends and central portion of

the polysilicon layer 20 for forming at least a polysilicon slot 38
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in the rectangular gate pattern 24. The polysilicon slot 38
preferably separates the gate pattern 24 into two independent gates
46. After stripping the patterned photoresist and cleaning off
remaining particles from the surface of the semiconductor substrate
12, an etching back is conducted on the deposited silicon oxide layer
(not shown) and gsilicon nitride layer (not shown) for forming a second
spacer 44 composed of silicon oxide layer 40 and silicon nitride layer

42 on the sidewall of the gate 46.

[0019] For simplification purpose, only one gate pattern 24 is

revealed in Fig. 5 and other doping regions including lightly doped
drain and epitaxial layers are algso omitted. As shown in the figure,
the polysilicon slot 38 preferably divides the gate pattern 24 into
two independent portions, and as part of the silicon oxide layer 40
and silicon nitride layer 42 is removed for forming the polysilicon
slot 38 and separating the gate pattern 24, no spacer ig formed on
at least two opposite sidewalls of the gate 46 after the separation.
In other words, a second spacer 44 composed of silicon oxide layer
40 and silicon nitride layer 42 is formed on two opposite sidewalls
of the polysilicon gate 46, whereas the other two remaining opposite

sidewall contain no spacer.

[0020] Preferably, thepolysilicon slot 38 is formed after the removal
of the hard mask to facilitate a rework process conducted afterwards.
For instance, a rework is typically carried out during a lithography
for forming the polysilicon slot 38, and as the hard mask 22 is removed
from the active region 14 of the semiconductor substrate 12 before
rework is carried out, the exposed silicon substrate surface becomes
unprotected. Unfortunately, reacting gas such as oxygen used to
remove photoresist material during rework typically accumulates
native oxides on the surface of the substrate or forms recesses on
the substrate. Hence, the present embodiment preferably removes the
hard mask 22 from the polysilicon layer 20 and then deposits the
aforementioned silicon oxide and silicon nitride layer on the

substrate 12. Thesge deposited silicon oxide and gilicon nitride
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layer could not only be used as material layers for forming the second
spacer, but also be used as etching mask for forming the polysilicon

slot and protecting the active region.

[0021] In addition to forming the polysilicon slot after removing the
hard mask, as addressged in the above embodiment, the polysilicon slot
38 could also be formed at any point after the epitaxial layer 36

is formed, which is within the scope of the present invention.

[0022] Moreover, the above embodiment of forming the second spacer
preferably forms a silicon oxide layer and a silicon nitride layer
before the etching back process, and then using one single etching
back to simultaneously remove a portion of the silicon oxide layer
and silicon nitride layer for forming the second spacer. However,
the present invention could also deposit a single silicon oxide layer
before the polysilicon slot is formed, and then deposit a silicon
nitride layer after the formation of the polysilicon slot to form

different MOS transistor structures.

[0023] For instance, a silicon oxide layer 40 could be depogited on
the semiconductor substrate 12 after removing the hard mask, and after
following the aforementioned step for forming the polysilicon slot
38, a silicon nitride layer 42 is deposited on the substrate 12, and
a portion of the silicon oxide layer 40 and silicon nitride layer
42 are removed through etching back procegs to form the second spacer
44. As shown in Fig. 6, as part of the silicon oxide layer 40 is removed
during the formation of the polysilicon slot 38, the silicon oxide
layer 40 of the second spacer 44 would only be disposed on two opposite
sidewall of the gate, and as the silicon nitride layer 42 of the second
spacer 44 is deposited after the formation of the polysilicon slot
38, thesiliconnitride layer 42 is preferably formed on four sidewalls

of the gate 46.

[0024] According to another embodiment of the present invention, a

silicon oxide layer 40 could be deposited on the semiconductor
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substrate 12 after removing the hard mask, and after following the
aforementioned approach for forming the polysilicon slot 38, an

etching back is carried out to remove a portion of the gilicon oxide
layer 40 for forming a second spacer, and then depositing a silicon
nitride layer 42 on the substrate 12, and then performing another
etching back to remove part of the silicon nitride layer 42 for forming
a third spacer. Desgpite the fabrication sequence of thig embodiment
is slightly different from the above approach, the same transistor

structure as disclosed in Fig. 6 could be fabricated.

[0025] In contrast to the conventional approach of forming
polysilicon slot before the epitaxial layer, the present invention
uses a first photo-etching process to define a rectangular polysilicon
gate pattern, forms an epitaxial layer adjacent to two sides of the
gate pattern, and then uses a gsecond photo-etching process to define
the polysilicon slot while geparating the gate pattern into two gates.
As the definition of the polysilicon slot is carried after the
formation of the epitaxial layer, issues such as line end bridge of
epitaxial layer and growth of epitaxial layer on sidewall of the gate

could be prevented substantially.

[0026] 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
digclosure should be construed as limited only by the metes and bounds

of the appended claims.
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