
UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE PATENT NO. 

14/331,229 07/28/2015 9093473 

27765 7590 07/08/2015 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX506 
MERRIFIELD, VA 22116 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

NAUP1220USA1 8157 

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, TAIWAN; 
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) 



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 

or Fax 
Alexandria, Virginia 22313-1450 
(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) 

27765 7590 05/22/2015 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O.BOX506 
MERRIFIELD, VA 22116 

Note: A certificate of mailin° can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of tnailing or transmission. 

Certificate ofl\1ailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an enveloee 
addressed to the l\1ail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated belove. 

Shelley Kuo (Depositor's name) 

/Shelley Kuo/ (Signature) 

06/24/2015 (Date) 

APPLICATION NO. FILING DATE FIRST NAlvIED INVENTOR ATTO~"\JEY DOCKET NO CONFI~vlATIONNO 

14/331,229 

TITLE OF INVENTION: 

07/15/2014 Ming-Te Wei NAUP1220USA1 8157 

METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

non provisional No $960 

EXAlvlINER ART UNIT 

MENZ, LAURA MARY 2813 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

D Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

D "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY PAID ISSUE FEE TOT AL FEE(S) DUE DATEDlJE 

$0 $0 

CLASS-SUBCLASS 

438-197000 

2. For printing on the patent front page, list 

(1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 08/24/2015 

1 Winston Hsu 

2 Scott Margo 

3 
----------------

3. ASSIGNEE NA.1.'\1E AND RESIDENCE DATA TO BE PRINTED O:t--;" 1HE PATENT (print or type) 

PLEASE NOTE Unless an assignee is identified belo"w, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordat10n as set forth in 37 CFR 3 11 Completion of this form is NOT a substitute for fihng an assignment. 

(A) NAl'vIE 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. 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual 0 Corporation or other private group entity D Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

D Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies __________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

46. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

D A check is enclosed. 

D Payment by credit card. Form PTO-2038 is attached. 
0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 

overpayment, to Deposit Account Number _---50::3.105___ (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.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 bv the records of the United States Patent and Trademark Office. 

Authorized Signature _IW_i_n_s_to_n_H_s_u_i __________________ _ 

Typed or printed name _W_in_s_t_o_n_H_s_u __________________ _ 

06/22/2015 
Date 

----------------------

Registration No. _
4
_
1
_•_

5_2_6 
______________ _ 

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, prepanng, 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 fonn and/or su~gestions 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, Alexanar,a, Virginia 22313-1450. DO NOT SENTI 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 0MB control number. 

PTOL-85 (Rev. 02/J I) Approved for use through 08/31/2013. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMl'vIERCE 



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: NAU Pl 220USA 1 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 1501 1 960 960 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 960 



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: NAU Pl 220USA 1 

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) 



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 
Number 

Warnings: 

Information: 

2 

Warnings: 

Information: 

Document Description 

Issue Fee Payment (PTO-85B) 

Fee Worksheet (SB06) 

File Name 

NAU Pl 220USA l_AN_ l_NP072. 

File Size(Bytes)/ 
Message Digest 

334234 

pdf i-----------1 

fee-info.pdf 

2abe 7f4d d b6c56d 5662f4 9920084 3f08d 2 9, 
29be 

30578 

f86753f1 a255f1 acb5bafb59e481 e4258cb9 
5e3b 

Multi Pages 
Part /.zip (if appl.) 

no 

no 2 

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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



UNITED STA IBS p A IBNT 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 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX506 
MERRIFIELD, VA 22116 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

14/331,229 07/15/2014 Ming-Te Wei 

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

EXAMINER 

MENZ, LAURA MARY 

ART UNIT PAPER NUMBER 

2813 

DATE MAILED: 05/22/2015 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

NAUP1220USA1 8157 

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. 

IL 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) 



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 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 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 I, 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 I 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 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
27765 7590 °512212015 I hereby certify that this Fee(s) Transmittal is being deposited with the United 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATI@~ Postal service with sufficient postage for first class mail in an envelope 
p O BOX 506 addressed to the Mail Stop ISSUE FEE address above, or being facsimile 

• • 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 NAUP1220USAI 8157 

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

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

MENZ, LAURA MARY 2813 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

438-197000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 08/24/2015 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 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). 

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. 

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. 

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 _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 

Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

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



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

14/331,229 07/15/2014 Ming-Te Wei 

27765 7590 05/22/2015 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. B0X506 
MERRIFIELD, VA 22116 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

NAUP1220USA1 8157 

EXAMINER 

MENZ, LAURA MARY 

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 l(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 CPR 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) 



0MB 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 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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 
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Abstract ofT\V 200743160 

A method of ma:nu:facturing a metal oxide semiconductor 

is provided. It comprises forming art offset spacer, and a 

dispositble spacer around the offset spacer, Then~ forms a 

plurality of epitaxial layers outside the disposable spacer~ and 

removes the disposable spac.er, In additior.t. 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 st.!lecfrve epitaxy 

gro\vth process doesn ~t dam.age the sourct1/d.rain exJension 
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A method of manufacturing a metal oxide semiconductor 

1s provided. It comprises forming an offset spacer, and a 

disposable spacer around the offset spacer. Then, forms a 

plurality of epitaxial layers outside the disposable spa_cer, and 

41 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 

growth process doesn't damage the source/drain extension 

areas. 
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1t. z_t ~ -¥- 5 2 8 ii; ,§! 11 ~ :J , 1x ~ ,,,, ,t.,_i Jt ~ 5 0 6 ~ {,fij 1M ~ -r 
522 flu 00 tfft .~-~ U.1M ~ -r 524 ° ~ ~ , f 1J JfJ II~ 1t~~ ..J. 

5 2 8 , rvi :f>.h Jt 114 5 O 6 :.t. JJi 1* ti It 5 1 8 1:.(. ll 4ft #. iiti ~ -f- 5 2 4 --ft 

1t!ii1 ~~' ii!.fr-lii1J flt£.' £A~F,,j-f12.j-Jit4 506 -ftl :ftwi 

e 'ffi1 :.t.. ~ ~ so2 rr -~ JfJ, ~ - tt!J tt 5 30 , m-s l!!J 1t s30 7L a 1t. ~ 

!!p ti[¾~ lil ~ 1t-'~ il$-'- 528 ° 

tt~:Jt-i 611, ~~, iitrr-~?f;J±iilatl~ ·, ~~ 

UIJ .ft 530 ~ ¾.J31l % ~-ii~ Jf 602 , Jt. tf A~ Jt 602 ~# 1f 

~ J!i,i;j', ~1t.,r;y(SiGe)~~~{c.t7(SiC) O· 

* ~j:. if- 1J; 7 • ill , ~ 1r - ¾k t 1J :ti.~ , S ~ ~ 1t ~ Ji 526 , 

1t 1.R1 ~ q- s20 .. 4l4±1Jt1 ~ -r- s24 ° • r * , ;fu m - ~-'- c * 
1JJ. iF ) , 1,1 ½a - im ~ 1c 7t ~Ji Ji , ~ 1i ~ r~, ~ M- f.14- so 6 ~ .g~ :St-

£ J! 5 O 2 , Jt i! ff - ~ -=f- 1$" :tiI. ~ ~ :fa it ¾t mJ x , i:{ n?- p,,j :fr~ 

Jt .tt 5 04 Ff;) 1Jt1 a!J £ .ll 5 0 2 tf' , JfJ. Ja 5& ~Ii~ ~ hf. 1111 ~ 7 0 2 Q 

Jffl :ft , ¾ ~ ft .I. ;ff. ripi .:ft~ ~*t ;t:l 5 o 6 J:. a!J ~ -¥- , it ~ % 1£ Ji -

1m ~ ~ c 5f... ,i iF ) , 111 *11 - II ~ 1t 7'6 ~11. Jt , ~ lt ft r~, ~ .~ t.14-

so 4 :fu .g~ '.J} ~ ~ 502 , il!-ff - Nt + 1$ ;t.i ::fU it M @1 x , ix~ r,,j 

t-,~ $t ;tJ4 506 ffr:11M a!J ~ -~ #- 503 if , i:t. ll ii ~ Jt 602 a!J ~ oo , 

12 
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JtJ ~ i& i,,.:i /ilft i-,.i ~ 1lft ~ 7 0 4 ° {£. ;.f;.. ~ ;::.. iFx ft jf ,ie 1ttl tf' , 5& ;f>.:i I 

i~ tl! ~ 1+ f& 7 0 2 1¾.. .lti N -12 ff .ti ~ ~ ~ ' rriJ ;& :fa~ Ii~ f<>.:li ~- 1$ ~ 

704 ·1~ ~ P ~ ~#-~ ~ J.l O 
_.,; 1}- , I~ J:. .itK :,t JtJ Ji§.. 5&.;t;ili~,t.~ 

M. 1t ~ 7 0 2 , {i. Jr> ;-£ ;;& t?a /i,Mt ~ ~ 1tf1 f& 7 04 alJ '- ~ ?}- , ,J} 'iif 

{£Jt.-ie~1t12a!J~f1. tf7 '.~:Jt3-~i&.ali~~.~1+~ 704, f!i.. 

"]fj la i& ,+,~!~ ;j..~ ~ 1, ~ 702 ° 

e tt $--~ ~ 8 Ill , ¾l il Ji , -il} ~~;ffi' - ft.1t .r;7 JI ( * M -iF ) 

~ £ ~ so2 J:. , 3t ~ fr - 1F :l- fuJ •ti. ~-t~ , i:i. r~, .f-2. $t {A.- 504 

Ji] fti % ,a ::k ~ 1l1 ~ q. 802 , Jl. ~ r"', :t.!iJt ~ 506 ~ ~· 111 ~ -f-

112 JiJ m % hk £ :t-1'Jt1 ~ -r &o4 ° .fl. r * , itl m - ~ ~ c ~• 

1F)' 111 -in - fi ~ 1t it J!ll/i ' 1,:,t iJi ~ 1±.1\t1 &.½t f.tt. 506 :fO -tJS f)­

;f;. ~ so 2 , 3t il -fr - Nt q- 1rti .ta ~ ~ ;fU -1t M mJ k , :t.t. ~ r,,, :t~ 

,tt #4: 5 04 ~ ::_k 1ii1 1~1 -~ -r 8 0 2 ix ,,._ .Z. ~ 1Jl1 at} _£. ~ 5 0 2 tf7 , ,t; 

a i& ~ 1 ~ *~ 8 o 6 ° ~ ri.. , ¾ ~ -tt .a --(f. riri ~ -~ ~ so 6 J:. tttr M! 

~ ~ Ji .jlj- tf-3 ~ }] - 100 ~ ~ ( * Ji -iF ) , {?IJ -ku - 11 ~ 1t .1t ~11 )t , 

i6t .aft r., ~it~ so4 ;fI1 t~ -"7r£.~ so2, -i4 ~-fr-Nt-f-i$ t.t 

~ f:¥. fa 'ffi" M lli1 x. , .tJ.. ~ rip, t-~ Jt 114 s 06 :z.. J:.. -t- -fJtlJ ~ .=;:- s 04 ~ 

~ 1Jt1 ag a ta Jt 6 o 2 tf7 , Jf3 ~ a~ 1 >~ ~ sos O Ji ?r , ~ -1:. :u[ 

.;t ,tJ Jjj_ itl f~ Ii~ ~.l. 8 06 , :fi. ,t.5 ~ i& f!a Ii~ :t!i 8 0 8 l¥J ~ ~ ?I"' , * 
'itf 1±- ~,ft_~ 1t j2 {I-J ~ ~ tf7 ' 7t fl5 ~ i&_;f§!.nki~ 808 ' {i ft} J&. 

ill :t~I itft. ~~ 806 ° ~ tl , -jij- i.1!-fr t,J ft 1'- ½ ;I ~Y ,ft. 4h (salicide) 

~ u , l-A ~ r,,, tJL~ tlt- 5 o 4 , so 6 , ;;a tl! ; i~ t,,:i so 6 " 8 o 8 i --/f , 

!3 
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*>~~Ai ~-it *-1 c ~ JJi iF ) 0 mi* t1 r,,, 1~ it ;tit so4 ,. so6 ,. 

i&.-~h~t:i. 806-..808 ~JJ4.~JL#I A:½~-f ~ft(complementary 

mental oxide semiconductor, CMOS ) ii:~- 0 

{£. ii:~ -~ ..:::.. ~ 1i. Jr tt 11•1 tf ' ~ -1:.. it ,t 1"~ "~ a Ii~ :t,,~ 8 0 8 atJ 

11= i¾: ?r , ~ ~ ~ tJ. fr A ~ It 602 at ~ Ji 4.-i- $-~ 1'- 11± A J13 at 

/Ju A * 'J{ ' i!1 Jfj 1£ a9 ,a ~ )t 6 0 2 it, Jl- ::tf ;Jt 'f a9 ii ~ ' ilt fl= 

4t I.; a;;t!il~~1Yt Jfl ; X ~½~in.'-~ tt A~ Ji 602 at , ~ kli 

~ ~ P!i.. .::f: J+ ;fi ~ jf i/.J ~ ~ It 602 , {e ~ ,a ~ .Ji 602 7t: ~ ti. , 

Ji. 4l 41. 1Jt1 ~ ~ 5 2 4 * ¾ ~ ~ 1 if! ff • q.. 1$ ta ti. fZ , f! a ai 

,,I 60 2 ~. 1f ~ 1jf , .f1 ffl ~ 11= ~ 5& i½ I 5~~ i.?a O 
. .X.. -1:. j!_ fl fN. ¾_ tA 

PMOS Ji. ;ff it ~ _,. f/.J CMOS 11:: ~ t'x. aJJ , ifiJ * g.. aJ:l -~ i& Jfl ~ 

-~~-9 ■ ~-12 ■ •~9·~•12••~** 

~-~-~•-~~-~~*ffe*~o~~9-~~,. 

~ ft dh X 900 Jt. ::If - £ ~ 902 , £ ~ 902 Ji ;jf ~ # .Jr 903 , 

-ff_ it~ --=--~111tit·{J1 tf7 ~# 4t 903 -~ ~ N ~ 4r , £~ 902 

J:.. :q ~ ~ r., ~ 1t 1A. 904 ... 906 , 1t n :lr ~ ~FM• 911 &. oo ,;J 

r111i ffi j-Ji :tA- 904 ~ 906 J Jt- i:r ,,,, ;t~ M 11 906 11r. ~ 1t 4j. ~ * 903 

-1:.. ;;- " 1l f,-fl :#i -~ fl 904 ... 906 ~ ~¼tr F<ri ;t~ t~ ~ Jt 908 ... 914 ... 

4j.#y £i;yJt 910 ... 916 ~-1Ji~~Jt 912,. 918 ° 

14 
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M. ~ fiJ m - i'k.. ~ ~ 1i. ::fO - -1f ~ ~ 11± -~ i:i1 ~ ~ • M- r'fi ;lv~ 

.iii ;ti 904 ... 906 ~ 00 -Jr3 ~ fr YjiJ 1te ·fM ~ q- 920 ... 922 ° Jl- ~ , 

~ .~ ~ 902 .~U r., ~_?i Jt f~ 904' 906 _L 7:f i;ft:. ;fl - Ji .~ 1G ·~ Jt ( * 
• ffe ) , .3t ~ fr - -1~ ~ faJ -rea !tJ ~ !! , ~ r., ~~ frt tA- 904 ... 906 

~ 11 ag f4i 1Jt11t -r 920 ~ 922 7r- 1M , 1)-- Ji1I .iJt Jfj J.& ~ #.1M ~ + 
924 ' 926 ° {t ff i£ ~ ffJ. 1l. ' {Iii 1~1 ~ T 920 ' 922 ;fO ffi.4±1ff111. 

..:r,. 924 ... 926 ~ th ~ Jal~ t1 i!!. ~ ch z_ # ~ Pff 1.rt ;a. 0 

tt ~ ~ ~ 1 o fi , .f:l. lt- if! ff - ~ 111 tl a , x~ 11 m r,,, .f,,j. ~~ 

t.lt. 904,906 ~ !li~~Jt 912 .. 918 .&.1lii:1~1~-r 924, 926 

1-t 4 ¼k i1 ~ .'¥ , 1~ 1-¥- 4l 4:t 1,1 ~ -:r- 9 2 4 ~ 1Jt1 ~ ~ ~ 90 2 rr , 
JtJ.,£ttlJif 1002,JI.~4fttl1M~-f- 926 ~1Jl1~~~4t 90.3 ~' 

fr§~ I!!] ti 1004 ° ~ ~ ' ~#- j!_~,ti.Ji ~ ~ ~ t ~ l!!J ;ft 

l 002 ... l 004 rp :$} %1J -JfJ ~ ii a'3 Jt l 006 ... 1008 ~ Jt. o/ ii JTu }f 

l 006 , IO 08 ~ # jf Pf ~ ~y , ~ 1b -'Y ( S iGe) ~ .¼ ,1;~ -1t -'Y (Si C) 0 

-~~JIJ ■ ,~ff-ft~--,8~-~~~+ 

924 ... 926 ° 4l r ~ , ~ r.i ~.~ti 906 :fU ~~ 1t- £ ~ 902 J:. JI§ 

»x. - ril ~ 1c 1t fll ,,t ( * Ii ff; ) ~ Ji ~ ;fr - $ -f- 1~ ti. ~ ~ ft1 'fit 

~t ~ x , ~ r,,, i~ it tt 9 o 4 ~ 1Jt1 .z.. ~ 1Jt1 ~ .+ 9 2 o 9r 1M i¥J £ ~ 

902 4' , 1x A ti la Ji 1006 {1-J ~ drJ , ~ A j&, t~li~ ;f>~ ~ 1tfl ~ 

11 0 2 Q ii- ~ , ¾ ~ _t_ ~ ~ fil * 1t. it mt /if T 3it JL % ,~ Yi - 1ffl 

!i~ft;,tFJl;f, ~1t1:t.rv1~~#;~904'fttif~fr,_£_Jt&. 902 ~ 1t 

15 
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if! -t-r - ~ + 1~ ti. ~ ;fJ£. ;fU l? it I?J x , 1--x ~ riri t~ 1t ii 906 ~ 1M 

zi~ 1Jt1-~ -r 922 ;f 1Jt1 €r!J *'ft 4t- 903 ·rf> , t,,{ &ii J1 It 1 oos {t-J 

¾ an , m HJ.. >& ;t,.~ 1 ibj. ~ ~ 1, I~ 1104 ° .;ff. * ~ ;;_ ti 1:t 1f 4e 1,1 

tp , i&.~.1!/i~ t,~ ~ ·1t ~ 1102 ~ »a N ~ ~ ;Jj'. ~ ~ ~ , t1iJ i& ~I 

i~ ;tl!. ~ 1+ i& 11 04 ~ ».; P ~ ~ Ji ~ Gk .i~ 0 Jt. tf7 , % a 5&. :f>~ I 

i,l ~ ~ 1\f h& 11 0 2 .. 11 0 4 €fJ P!Ji Jf ;;} ~ ~ ~ 0 

e ~ ~ ~ ~ 1 2 lffl , .t:t ~ ;f , -1} f;t ~ - ft 1b ,¥;>7 ,,f ( * ~ ff,; ) 

~ ~ ~ 902 .1:. , 1E :ii! rr - 1~ ~ ~ ,t~~ t 1J ~- l-A rlf'i ;fw-2 J,?i ;tl 904 ---

906 J6J lll JfJ 1a 1- 1t-1i1 ~ -=t- 1202 , 1204 ° .:ft 'F * , ~ r,11 t~ ,~ 

:f~ 906 :fll ~rs tr£_~ 902 J:_ :Jrj ~ - l.lJ ~ ,ff:. 7t AA. /t ( * ~ if,; ) ' 

~ ii! -fr ~ •:;-#ti ;t1l_ :tl ~ :f:a fi M @1 x , 1,:.t ~ rv1 *-i. it t:i- 904 .:t... 

.1:. ~ {JtiJ ~ -r 12 0 2 ~. ~ 1Jt1 89 ii ifa Ji 1 0 0 6 ~ , Jtj 1#.. ,it.>t02 Ii~ :f»-2 

1 2 o 6 ° ~ 1i. , ¾ ~ J:. i!K z Ii ~ 1t, Jt ~Ji Ji' , jf_ Ji_ ~ r~, :f>.h .tt t/4 

904 :ft1 t~ 1)-- £ }i 902 .l:. ffJ JiJt Ji -100 Ill ~ 1c it ~ll JI ( * ll 
~),ft~ff-•+~---~-ti~*'~~M&Ma 
906 Z .3=. ~1Jt1 ~ .:f- 1204 ~ WJ 1R1 Er!J ii JTu ..f 1008 t:p ' :1fJ.Jt£ ~&. 

;f"!il~ ~ 1208 ° 3ft 1! , -iit ii!. fr m ft .il! ½ II -t;J 1b !fbJ (salicide) 

~ ~ , J:_,( ~ Ff] :t~ .tt :ti 904 " 906 ... ,'ll f<t.h/51'. ~ 1206 ... 1208 -1:,_ 

4° , :1{-} ~ ½ Ji h,71G !fbJ ( * M iG ) 0 m1 ~ 4' M fl! ji 114- 904 , 906 ~ 

a ;t~li~ t!i 1206 , I 208 ~ • . 1& li :flff A½ ft .:f ~ ft it ~ tt 0 

16 



.200743160 

1208 ~ 1t ik 9~ , ~ 11T ~~~A JTu It l 006 , 1008 a1 ) 1i ~ 

~~~'~it la at/Ju A~ >f , Jl1J :]fj ii fr!J it ai It 1006, 1008 ~ 

Ji. 4f #- it tiJ A~ , ttf 1t ~ i& t!i.lJ,W.-t,..?i. ; -~ ~ ¼ oj"" ~ ~ 1t A~ 

It 1006 ... l 008 Bf , ~ Jt. it JTu ~ ~ :f!.. ~ .ti 1f t/-J A ~ Jt l 006 .. 

1008, {!!~~a Jil ft 1006, 1008 ;t Pi ft, 1L4& t:t-fM 1?L. -1- 924 , 

926 ~ ¾ ~ ,W ' if! .:ft •-r #;i it~~ ' {/!..A ai Ji 1006 ' 1008 

.Jt-~ .n- w , Mt~ Jll Jt 1006 .. 1 oos 1t -~ ;:& .f,2:/ j~ ~ 11!. m (> * 
- ~ a~ .iE :f: 1JJJ Rl~ _L ~ ~ ~ 117 PMOS -fo N~1OS ~ ~ - ~~-th 

~~~ ... ~ffAA~~~*~S~~m~-~'¾m•~ 
PMOS fa NMOS ~~;ti ft1 A ~a 1t· 0 

x~~~-~~,~~*~•fr••~t,£4~# 

W~4•£4,~•M¥&4-..~*~-¼~• ........ 
1t .ty .. ~ 1t 6:/ ~ ft. ½ 4/,J {i-J ~ ~· ; ,,,, ;t,.~ ~~ ~ Jf 11T th fl ft Ji "' 

ft.1t.ft .. ffi..;f, -=-~1th:/, ,x'1,7._$¼(hafniumsilicates)it~ 

~ 1r ~'fit (High-k);f;t ~ foJf it ;ir;.. 0 iffJ M ,t,.~ ~ ~ iif tb J:_ u[ z _$-­

& • a & , ~ ~ • ½ ~ ¥ ~ t # W • & , ~ ~ ~ 4 ~ t 
(dun1my) rip, ~ 0 .Ji Pr , ~ tt 1ft1 ~ ~ , -1:. ~ 1.R1 -~ f- fl1 tif th 00 " 

ON , OON -.. ONO , ONONO ~ # jf :f~ Ia , im ½ Ji .r;y ,ft !ffrJ ~ 

½ Ai i~ ·$-r sif tb ~ (Ti) ... iii (Co) ... it (Ni)~½ Al ffl tl4-Jt<. 0 

tb ~ *«-- ajj .z_ i~ :t!il~t!i kt 1t Mi.~ ~i¾! -w ·ht it~ tl ;f.I_ 

Z {&_ ~ ·f'f ' ffr l-X jjj_ 4f ·t± a J3a fl ;rM. Z ~ iii ~ ;,:: t'- ,t;J£ J1l i~ ,t~ I i!l 

l7 
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5~#~,~***~~-~~t~•~~~~*~x• 

~~A~,•·~fu~-£&~½~---,~~x-~ 

iffi, :.f:i./)bl t½ .~ ,ftp ~ 0 

n~~*~~*•~~ftft•~~'~***~•••~~ 
~ffl•~~•~fu~••,~•M*•~~~IA~ 0 

9 [ II ~ ft, -T- 't.t aJi l 

-

¥1~~¥4 ■•A**~•-•ft~-~~-~#~ffe*~ 0 

ss ■~-8~44*•~-~-~•-~~-~#*~~-o 

-9~~-12~~A*•~-~-~•-~~-~~*~--D 

C £ ~ it 14=- ff ~ ~ 2J1 l 

100 ... 500 .. 900 .f-~tt£X 

102 ... 502 ... 902 £_Jl 

104 ... 504 ... 506 ... 904 "' 906 r., alt :ti 

106 ... 508 ... 514 "' 908 , 914 r~a-'tftlt 

l 08 , 510 "' 516 ... 910 .. 916 ~#ffe~~Jt 

110"' 512 .. 518"' 912, 918 Jji 1'* ~ft 

111 "'511, 911 »to~ }%Ni: 

112 .. 520 ... 522 .. 920 , 922 ~-m•l ~ q-

114 ... 524 , 924 ... 926 ~tt{Jti ~ + 
202 "' 530 " l 002 ... l 004 l1!J tt 

18 
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204 , 602 , l 006 , l 008 a a~Jt 

304 , 702 , 704 , 1102 , 1104 ✓'.&. f,2. l i~ .;f,_h ~ 1t ~ 

402 , 806 , 808 , 1206 , 1208 ,:& :f~ I~. ;t,,~ 

503 , 903 ~-* 
526 ~,ft.~1 Jt 

528 fi ~ 1t. ~ ~ ~ 

802 :::J:. ~ 1Jt1 .~ ::;-

- 302 ... 804 , 1202 , 1204 ~~-ffli~-r 

19 
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+,f**flAW= 
1. -a•#*~4•ntA•~~~,~¼= 

~~-£~; 
~A-M~~~~~£~i; 

~UM5~4~W~~-~-~~; 

~tt-~~+~00~4--~-§~; 

~-MaM•~~-~~~AA~,x~•AA~~ 

- ~3·~-~~~*-; 

¼~u•tt~~~:~a 
~~«••aa1~a~#~~---~~*~~•£ 

4~,~&•¥A&M~ 0 

~'~¼= 

nUMaM•a~•tt•~~~A-~,~#-ft~ 

••,~~•M~-•~•~•£&tm~~~8;~a 
~ff-••ttAa•a,um4u•AA~~tt•e 

ff~o 

3.~-~~-2~~~~~*'~~-·AAM~~-, 

~ff--~~~--,-A#W~••AAM~a 

20 
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5 . -ku if * :z:Ji i I Jff PJr JAf. ~ -✓7 ii: , ~ tf-7 a ~ 5& ~Ii~ t,.2'. ~ 1tf1 ~ 

~ ~ ti ' ~ ~ ½ ix T ffe ,~ : 

-Jf3 Pi.. - -±- -t-flt1 ~-f-~t~ 1~ fJt1-!£ + tr 1il11° ~~fr~~ A Jh 

It J:_ 1.f ; J:...(. ll 

n~~~-~+~A~~,~tt-•~~M-•,~ 

e *~U~4-~~-•~-•AA~~~~•-•a~/ 
j~ .f!a a 

6. - ~ ti 1"F-1L-~ ie. ~ fL f ~ ft 11: lh ft~ 7F i¼ ' g ¼ : 

~--!l¼-£.Jt; 

~~-~-M•~-~--~MaMa~•££i: 

~UM-M•M-~00~~---•-~+; 
~--~M5M-~00$4--~~-~+: 

~-~~-~g~~mm~-•~~~~; 

~tt~~M~M-~~~~~~AAM,AU.A& 

.Jt 1ft -~ ~ !fl 1± 1M -l!l -1- :t... tr 111 ; 

¼~----~~~~--~-~~; 

~ui-MaM•~~~~tt~4~~~~~-a•1 

i~-t~ ~ ft f& ; .t-A & 

~-~~M~M•~--~~-~~*~~U£~~ 

-m1£.::-Zft-=-~a~~;;~~~1tt& 0 

21 
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1.~•~4•6~ffl~~~*'~~u~~~-~~~u 

-~~~~~~~~ft~--~~#W~M& 0 

8.~-*~¥6~ffl~~~*'~t~~tt*AA~~ffe 

_,&¼= 

~ ii ~ - riri .~ Jt ~! fa ~~ fr ~ £ J& J: 7f , ffJ .~ - lil ·~ 1c 

Ji.t Mi; -'- ; 

9 r! fr - u 11 ~ ~ ' J..X ~ Jffl ~ 1t. ~ ~ * ' ii ~ .;::,_ r., ;fiffi. Mi 

•au•~•·~~#••M•~,~~••.;::,..MaM•~ 
1M -Jf3 ii -=:. un ft ; 

¾ ~ ~ 11 ~ 1h %£ Mft -'- ; ~,1. ll 

~ff--•tt4&-•,~m~u•A&A~u•~ 

ti 1f' 0 

9.~•*4J6~ffl-~~*•~+tt~AAM~~-, 

~~¼-ff--~~---,-A#W~tt~AA~to 

1 O. ~ 1-t >it 1ft 1f; 6 ~ ffl 3if£ ~ # ik , Jt- 'P ti i! ~ 1ri. a ~ ti :f:I 3!.. 

1i a'il ~t ir4 e1 ½ ~ ~ ·jf 0 

11. :kn tk ~ :tl ~ 6 :rJt Pfr ~ ~ 7i ii. , ~ o/ tt ~ ~ - , ~ .;::,.. 5& ~ 

Ii~ i!a M- 1V l& 1c: ~ 1~ , X e1 ¼ tA r ffe .~ : 

~-~~~~~~*~~-~U.A&M~~M~-

22 
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.. 
~~~~~,~&~tt*-MaM-~OOm~-~~~~ 
-=;-; 

~ff-~--~~---,~~U¥-M5~-~~ 

1i1 ~ ~ ,-l. ~ i=7 , :Jt5 a ..::.. ~ - i7l. :f-2 ,1 i~ a ; 
¾ ~ ii ~ - It rA ft ; 

e ~~~-M~M-~~~U£~i~M~--~~~ 

}f ; J;.1, .& . 

-ff-•..::..•~~~--,~~~tt~~~~~-· 

.z..~~li.lfflJt i:p-~1£..::..~..::..i?l;t.._iJi~~ 0 

12. - ~ :tl 1t 1i. :Mi~½~ Jft. ~ ft 11!: ~ tt a{} ;o ik ' eL-¼ : 

~1Jt- £~ ; 

mA-ffl-MaM•,--~M-•M·~~£4i; 

~UM-MaM-~00~~-----~~,~tt• 

~m•~•~oom~-~~-~~~; 
~----~~~~-M~----~~~~,~~ 

••~•~~~~oo•~~-•~•~-~~; 
~~~-·-~M~M-~~-m~•a•A&M, 

u•a&M~m~~u--,~~-~~~~~*~; 
¾ ~ ~ i - " i ..:::. ffi: 4± 1Jl1 ~ -f- ; .tA & 

~---·-~M~~-~~~~U£4tf~~«• 

23 
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1 3 . -kn ti 4l JJi .i 12 J:~ FIT l!R ~ 4 ik ~ :!t 't7 Jr5 ~ ~ %f- ii JU _Jt EA 

~ .. ~ ' e!.¼ : 

JtJ, ftX - II ~ 1t. J;f. M! ~ ~ t~ £. ~ J:.. ; 

iJ!.:fr-~ t 1J ~ .fi , .i:A ~ fl ~ 1t.~~ .J 11 ~ ~ i,1 ~ ~ , 

u~••-,•~M5M•~~m~•••~ff; 

e ¾~~ill ~ 1t ~ ll! -f- ; J:A a 

~ fr- ,iJ!.J.J ·!±a a~~~ ~ J..:.t % lit ti :tf A JTu Ji ti?-~~ ro­

i-t 3/ 0 

14. -ko ~ >tt >Ji ~ 12 >Jt P1f .i![-t ~ i'~ , J-t. 4' tt ~ a ~ Ji 7t. ~ ti , 

eL ¼ J-A r ffe ._ : 

-m 7#.. - ~ - 111 ~ ,ff:. 16 ~Ji Ji ~ ~ ~ _:::_ r111, ~ .~ 114. ifa ~~ -9.,- ;~ 

£_/ti J:.. ; 

~ff-,--~~---'•A#W~tt--M-~ 

1:/4~fMztt~AdLJi tf7; 11.,&. 

¾~ii~ - fffl ~ 1t 7t fll}if 0 

15. -kn it >R :r:Jt ~ 12 .xJi PIT~~ 4 ✓'¼ ~ -Jt 1f 11 ~ 11 Jlt Jf 1l ~ :/i , 

~ ¼ J:__,( T ffe J!i : 

m Ja - ~ ,.:::.. Ii ~ 1t it 11t At ~ lt ~ - r'Pi a Jt *• :fu t11 1} tt 

£ lf .. J::_ ; J-:t &. 

24 
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~tt-•~•~~~••,•A*•~~~~Ma~ 
ti ~ ffl1 ~ ti * 11 Jt Jt ~ 0 

16. 'W1 'tt * JJi Jt; 12 ~ P!r .1l[ z ~ ii- ' :Jt. tf 11 i! 1' ·t½ -~ ~ ~ ~ 

~ a JTu tt *4 & ½ ~ ~ 'J 0 
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Abstract of T\V 2009083 25 
A semkondui~tor device l.ndudes a gate electrode dispos'Ccl on a 

the gate e!ectrode~ d1e source/drain regions being fo.n:ned by implanting 

impurities. The source/drain regions inch.id," an epit~ixial fayer fonned by 

constant from that of the serniconductor substn.ite in a recessed P--7'shion :at a 

side of the gate electrode, and a ditlus.ion hvcr disvosed l.n a su.rfa,~e Javer of ~- . -- --- --~ -- ~ ~ 
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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 fom1ed by implanting 

(j 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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7 " ~ th i1i:. ffi" - t@. -~ .mt ( -ko ~:i * & -m: ~ (HD P) fl 1t. 4h mt ) .. -

~ it ,fJ)t ( -k0 i1t 1: j\ lt ~ ( SOG) JUt) .. -- ~ ~ ft 1t !f?JJ .mt ~ Jt #jJ 

117. th :R ff§ ti. ~ • mt 5 i1- 1~ iilt sJ\. 'ft i~ * 3 a , 1l &l :fl ff- r:a 1t * 
~ ~ i~ .7t (CIV1P)& fat$~~~ Ji t 1J ~~fl 1t k)' mt 22 ~ _tl:. 0 

:tt ~ , ~o fl} 2E ~ M ~ ~ ls ~ ~ f€! ft ~ 4- ~ ·tt :£. lN. 3 ~- $t. 

mi lWJ ~ ~ 5 ~ ~ .Ji. • t,t ~ ~ I~ ~ 3 a o/ .Z.. i@, ~ .~ ( 1t1 i(O • ~ -ft 

!ff,J ~ ) 1i $.2. 4:: ilf.. J;\, ~i t 1J ,, Ii t 1J JfJ- Ji. {t ( {v1J .ft.o ) k i~J 40 _f.. 100 

nm ,, ~ ;1f ' ix ~t ~ Bl. fj ~ ~ 1t ,o/ mt 22 .t-X rtl ~~~ft 1t 4m ~ 

21 ° 

J~ ,if ' -!.tu ml 3A tp lA ;.f; ' ;fi.. 4- ~ tt ~ :t& 3 z :$z iiJ )i tf JfJ, Jffi., 

4r {i ¾1 Jf 23 ' Ji :t¾t {t ~ iJt ;rJi A a :$t'- 31:G ' {~ ffl 7t, Fil llJ ~ {'f; ~ 

M! "- • ft~~ :JtJ .Ja p~ M.OS ~ ~ '.~ -<t., ~ J~ (,1-- tt .#t ~ uPMOS 

(& J_g\ 0) & J.t. ~ Jtj ;an~ 1\,1OS ~ ai ~ .=t.. ~ k\ ( :ft- tl iii.~ "NMOS 
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~ :!~ 1') "f ~ ~ - 4f 100 )}J llt fJ- $i~ + tt A <; 

1'i. P Iv10 S I& :!~ o/ , 115 * n ~ #- ~ it Ji' 2 3 ° ..f±_ M:. - ·ft ~>L tf' ' 

t::/4 2 00 Ke V-<:.. ~tt A ie. :I- ;tA A fa!) 1 E 13 .!,ft -r /cm 2 ~ ~1 51 at ~ (P) 

~ -f- " .il:c. tr , -{±. Ifft. it iii A ~ ~ r;__ 100 k e V ~ ta A is -1: ti A 

t:fJ 1EllI2EI3~ -f,/cm 2 2':itN it {I-J~(As)~-1- q 

r;;J ef , ;f£. NMOS I:& ~ tp • :llJ. w., p ~ ,fr tJ1t -li }j 23 ° if. i.16 -

'f~ i>i.. .P: • i:z 200 keV~tlA ts :I' ti,;,..,_ ffe-11El3/.f- -f-/cm 2 -Z. ~1 

:I flJ 1.rNJ (B)~ -r O 11:t .1r- , .,tf. ii! it fA .A tp • J.-1.. 10fr_ 20 KeV.z. 

#1 A 1ft ~ tA .A.. fi{J 1El1 _i. 2EI3.m. + icm 2
~ ~ 1J it WJ ~ (B)~ 

~~-+~A-~~-,8~U~~--D~*·•~ 

;J\ ~ -ii i 1J ~ ~ il,t !¾ ~ ,ft. 46, mt 2 1 " 

4i- ~ , *u 00 3 B 1' I~ iF • ,{£ 4 ~ ft £. i& 3 _z_ :t<. tFi J:.. flj PX r,,, 

.flk ~if,.~ 2 5 ° .{f. i.l:c. ;fl. If tf ' m- Jt o/ ff§ fii ~ 'Jt ~ MOS 1: a8a fit 

.z. rK t~ 3/ JU Jfx. JJ1.. r,.j 1.?k t@. ~ ,im 25 • JE ~ Jt -p % Pi 1~ ·~ ~ MOS 

1[ Jt tt .:t:.. ~ 1~ 4-1 }fj ~ ~ r,., ;tli ie ~ ,~ 2s ., 

..,,_ £t. • fl5 .ia m ft 1t. ,f;y * ~ .:z.. 4 r"', ~ te. ~ fili 2 s O 111 ~ , ;{£. 

:ff- ft 3 .3 V i'C_ 1t il§~ 1# ~ 'it 1~ PlT ti 1t ~ tvIOS it ~ ft o/ • .!+ ~ 

~ }-.._ ~\1 7. 5 nm ' 11Q .,Jl. jf ft 2. 5 V ~ it i~ 1~ ~ i@: -~ ?tr "tt it ~ 

I'v10 S ~ la '.tt 4'7 • Jft 1i 1~ A. #J 5 . 5 nm " f}!,_ {i ' it ta 1~ .ffl - Jc 

FA !i1 ~· 1-t ~ ~ 1fL .;z. ii 11 # ~ Jt 4-' Jt3 Pi. 15. Wl -~ Jv1O S ~ ~ tt ~ 

fJk 1~ t #J 4- r'fl ~ ji! ~ mi 2 s 0 

~ ~ , 4 * 9-7 -Jr) Pi. 1~ ~ -~ ~1 o s ift & 1it .:t.. f1k ~ ti7 ff3 Pl. M- r,, 
~ ;f;~ ~ ,~ 25 ° {1,J *o • .:(£ j\f ft 1.0 V PIT ~ it ~ 1\10S ~ ~ tt 
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F"'1 t!ii ~ ~ ~ 25 "i>f -~ fit m ·~it~ ~ 1!:. (RTO)%, iii.,~~ fl_. 1ti 

#J mt ~ it.. ft 1t. 4'h ~ ,, ti:. tr , -~ ii!. - ffe ;~ +· r,11 :fo~ i% i~ • iff ~ 

~ 1l ffl l:b 1-:t Hf~£~ J:,.( Zr.~£-=<:. ~-it.~ 1i Ji§..~-$,; 1r ~ -~ 0 

-it- 4f" • 7j~ r~ ,fv~ &,~ .~ ,Wt 2 5 .1:.. Ji w LP CV D iG # tl ffi. r.,, t?ii 1t ffi 

~ Jf ~ ~ {f,1 ,t,i • .Jl.. £ 1't.ii <a-:1 ~ ~ ir ~ ml 2~ , J, l,:i. ,~ 11t ~ Jt * r., 
-t>~ Wt -~ H::. 0 

Z J{t ~6 " ff. tt ffe ~~ 'F • 1~ ffl 7t fll 00 * ·it .».a ~ -¥-- • ~ 41. (P) 

~ hf (As) ~ .-f- tii A _i_ N Iv! 0 S IA :l§\ "f • Ji ~ .friij ( B) ~ ~ -ft. ~ 

(BF2) $X. i-m (In) I~ -r- ti A~ PMOS Hi .t~ 'F Q tA ;'- i1 y ·f¼- :k ts 

1 E 1 5 fr. 1 E l 6 -~ + IC m 2 
0 -~ ill: , {fq 11 It ~ ~ M t~ ~ ~ ;z:._ ?tr .ot n 

~~#~~ 1 ~m~fi#~•r~~•M•~••z4~ 
i~ +· • r'fi -if"~ tl -~ .mt z 1f tt 4- .ll i~ M t!ii j ~- ,r;;, -~ t:J=r ;t._ ~ ~ Jif 

~4~~%•~*~~g4,AMaM~~~4£~~ 
,,J,, ITTJ ¥j-J!zTr.¾is~11&" 

1£ tt - •If iJl. 't1 ' -~ ~ 5t,. ttf A ~ f s~ x;y ~ 2 7 tf ~ ~1£ J· 1~ A 

rvi t~ $;@. $,I.. ~ 2 5 -f :;t.. ®. i~ • cf fti; ½ ti A fl ( N 2) " 

tb tr , ~ I¾ m! x. Fvj :t3i ~ ~ z ff :at • tif iX. ~ Si Ge fo J1 .mt §fl 

~ 1-1t ffl ~ ,t~ J&. r,,, t~ it t!! afJ j ai ,r;y .mt ; ttf 7L ~ . .r;y it. ,~, t½! it 

t>~ ; ~ ~ fj!_ ffl ~ ~ r~, ;tv~ 0 

~ * , :¾'" % la ~ IDt 2 7 J:. * ~ .:(£. F,r1 .t-li ~ .i½ -~ ff ~ rai ft ~ iJ$ 
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JJ-. :z:. ~ -iJ-. Jt 2 9 ° +t ~ ~ ~ Ii 2 9 , 1l m IR -ft. ,6jr mt .. ~ 1b ,6jr JI% 

~~tRJt1~4h" ~ ... Jt29.:t..J!J.Ji.1!1;k..ff110~ 100 nm" 

J~ ~ ' ~ Ii] 3C tf ~ iF , ti fb 1~ ffl - Jt l!R ~ ~ 1'F ~ i@.-¥- ~ 

1.1!. ffl RI E i .fJt ~ Jt. M 11;{ 4-4-J ~ ~ ~tl ;ff ¼! ~ . ..f 2 9 00 ~ 1t. Pi. r~, l!'ll 

t~M~ 0 £~ftM&~Z~•8~tt~s ■• 0 

f'~ 1~ • 1/t ffl R IE ~ .~ ~ ~ IJ~ 1~ 4h ~ ii& lfiJ ~ ,ft. ~ 1J. Jf 2 9 t!k 

mt 25 ° 

41 ~ • ~ r!f'i ~ 'ft .t,,~ 9 .z... 1M ~ J:. JtJ .d§. ~ ~ Pa1 FiWJ #J 3 1 Q 1i:- J:l::. 

ffe ~ f , -~- 7'c. , ~t :ffi' rl:1 TEOS ,~ ~ HTO IDt ~ l1.. .ft. -6}' ~ i!x, Jt-

- ~ • - ~ ~ ~ 8 M ~ ~ ~ ~ - - • ~ ~ M - - ~ ~ ~ ffl 
RI E 1rt tt ~ m ii ~ Jf J.-Y.. ~i ;f.; 1~ ;ff rai Fr½ #; 3 1 ,, ii ta ;t;-- Fv1 t,5! 1t 

*~ 9 ~ 1~1 1M:. J::_ ,t. ffi- 1~ * Fa1 ~ 4h 3 I • ;tf fa... .. ;ff .~ .ia, jJ! ik ft • 3i. 

tis -}t -?t ~ m RTO ~ Jit. ~ {J;t 4fJ ~ -ft r,., t,~ it t~ .Z.. 1Jt1 ~. a!] ffe .~ " 

~ffe•~~-~A*~t~~Mat4~~~tt*D 

it- ~ • ~ f,r1 .t,,1! ~ ~ 9 ~ 1M f£ + ~ ~ ~ -t& 3 .:t.. --fz oo J:. :¥A. 1-r ~ 

~ t1i ;r-..... ( !iJ A ~ -~ M ~ ~ ~) • .iE % !ii~ 1t ~ tit Ar 33 " .{:f. i1:b 

7 ~ tf1 , 1~ Jfl ft Fll 00 ~ 1l -~ i@ _... • 1t P't\10S@. t~ ~ NMOS 

~~1_ ~ .z_4lj:--::t'-1t-JiiJ~fr~,f-i1[A o 

-tf- PMOS ~ ~ o/ ~ ~ t-~ ;ti A tp > ta A ~~ 1 E 12 ~ l E 141¥,. 

~ /cm 2 =t.. '.!tij 'I: atJ Mf (As) ~ ~ ( P) 0 .{f. ~ 1~ JI it Ji 3 3 ~ ' ~ -1-

:f.i. A iJJ lE 15 Ji 2E 15 ~ -1- /cm 2 
:.t_ ~ 1J ye~~ (B) " ji.. 1t., ,Ql,ll (BF2) 
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~ im (In) ,, 

f<8 etj- • .-{£ NNI OS [& J~ o/ .=t_ ;l ~ #i ,1,__ t , $ + #i. A i<J 1 E 12 

£. 1 EI 4 hj T I cm 2 ~ ~J it ~ .tJ1~ ( B) ~ ~ 1b .tJ1, (BF 2) .sx. im (In) " -{£ 

~ 1\f ~ ~ Jt 3 3 1' , $it -f- it A tg 1 E l 4 .f_ 2E l 5 ~ -f- /cm 2 ~ ~1J j: 

W-J A>f (As)~~ (P) 0 tt. :r~ • ,{£ ft NMOS ~ J~ ~/Ju~ tt ~ ~ ~ 

~ Jl- ft 1f .:¾fr. ·f~l ~ -~ .fl a, ' 0T ·~ ~ ~ 1it, ll ~ It 3 3 ~ :ff) Ji§.. 0 

itt. t~ • .{£ NMOS I& k'\ ~ PMOS f& :t~ J:. :tJt,. fi· :l: :~ *!. A .Z. 

~ , .»a tcr 1M ti. A u1- a-1 il it 1-'F ffl , ~ ( 1§ij :!,to ) Ii m t:l A Ge ~ ;ft 

ffl 4F iPa 1t. <, tt. ?r • ~ ~ .+ <if kt -{f. ~ "~ Jt 1t ~~ ~ ll 3 3 ~ ti £ 

~ ~ rtcl, :rtf ~ l~ :tt (TED) J!X. ~ ~ 1!:¼ #J -:t.. t.i A M ffi , ~ 1Jt >'r :¥Jt 

ff /4£ ~ 800°C ~ 900°C r .Z. {J;- it.~~ k. (RTA)}l ff 0 

-3D~-~~ffe•~•-*•~~AftT~~-Z.~ttffe 
~tpfiJ-~ O 

J6 l!p , it 7t. • :ff m CVD1t<.. ,4 % Rx. }l- ~ i!J 10 nmz ~ Ji. -Z. 

¥-1. 1b -07 ,~ 35 ~ ~ ~ #J 50 n1n,z. JJJ- & =t.. ft.1t.. ,f;j7 ~ 37 ° 1~ 'if.{£. 

Ill A tt7 ~ Ii ffe , Jt. _t. ~ ii! - ffe j.t., ffi- ~ ,ft. ~, mt ,, 

4t ~ , $i- w 1it. Jfl - 7t rll Ii] ~ ( rp • ~ -'- ml ~ , ~ ~ fG )~ 

1?i .M 11!. ~ # .fl 1t.. ~7 filt 3 5 .9t ~ 1t. ;&y mt 3 7 .z. Jt ,Wt .~ f& '.:l: iffl ~ 

1t O .{± tt -& ~ tp t 1t. .fl ,ft, ,r;y ~ 3 5 ~ (1. 1t. ,f;j7 mt 3 7 ~~ ~ ffil ~ 1t 

.};fr ~ 11:. .t;J Mt 3 5 ~ it 1h .r;y .mt 3 7 ~ ft }~ ,~ ~ ~ .::t..- i~1 1§.. iTTJ /,l 1~ M"' 

r~, t.~ 1t tl! 9 :;t_ ffl 1)l1 ;, 1tt ITTl , ~ £t- Jt tt e ;ft- ~ 11:. '67 ,.~ 3 s ~ .n. 
1t. -o/ _ij1.. 3 7 z:. Ji JM mt {f.. ¼ - ~, t~ ~ t!i: 9 ~ ~ - 1.M J.:. 11!.. .Jl- ~ ffi 
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(\ " • 

,tl1 ~Ja!Jffi~Jtlt\V 0 

4i ~ ' ti re 11:.. ffl 1t l1Jl. 00 ~ 1t ~ ~ ~ -t. RIE ~ ;ft eJ ffi ~ 

i 1J ~ ~ 9' 1! f- ~ tt £ :#.i 3 U!J Ft O ;ft( ifiJ , ,;ff_ 4 ~ ~It £ :t&. 3 ~ ;f< 

mi ( 1r tfl ,It }ff 2 3) o/ * pj. jl- ;/f ffi Jt. Jt ~ \V ~ D!J fa .gr1 t} 3 9 ° \!!J 

~~-~-~z~,5~~~~--a 

.:ll- ~ J -!.iu !ffl 4A o/ ~ ~ ~ -t±. r!J F8 4- #?· :tt :Is. .:fli 3 ~ .tc.. iru J:. 

( ftp ' ,t£ l1!J Fil {;~ 1r 3 9 t ) , :Jtj ii d1 J+ ~ ~ 4 ~ ft £ .t&, 3 ~ fa] ~ 

J'a ;f% 'f .it ~ f- ~ '.tt # :$4 i~ la fr-J ii ~ ~ 1 1 i> 

~ J:. X lf1 ~ ~ Iffi 1 faJt t5t 8f1 afJ • --1± Pl\10S f& 1$,. o/ ' ii ai Ji 11 

1l ffl .J!. .;ff· tt. 1~ .Jti. ,f- ~ tt £ :t& 3 ;;t. . .;y (Si) A. ;t. Jt ti} 1t :it atJ ~9 ilf 

(SiGe) 0 ;fi_ JI:t ;f:i ff o/ • NMOS Mk ~ -1~ 1* .f~ dJ ~ 1t 1;y JWt it el.. 

~ ~ 1c -G}' ~ J4 Ii. 1t. iG1 mt- .Z. -~ ~ .mt f1fr £ 1i. " ¼ ~ (B)~ i;y ~ 

(S iGe) ~ 1~ ffl .::- I-... ,1,7 %t. (Si2 H2Ch) " -=- -GM :ht (B2H6) , tl. .-ft. ft. 

(HCI) .. A (H2) :tf 11F A; #t. ft 4fu ~ ,t£ 600 CC 1 800 "C r .a li'a ,a 

-&. <> 

~ Bif • ..fl:. N~1OS Gk!~ 4' , ii Jl~ )f 111,: ffl Jl. :ff' tc ;fJ 1#. -f. ~ 

ft !&. ;#..i 3 z ~9 (Si) ,,J,, ~ a~ ~ ~ t.t tt-1 ~1 ~ (SiC) ., -ff_ .ti:. ;fit ff 

tp , PM OS ~ ~ 1m 1* tt ~ ~ {b :ty ~ ~ ~ it ft 1t. .:&y filt $!- fl 1c 

hy ~ z Ii ~ mt Ar .m. A ., ½ ~ (P) z ;;y ~ (Sic) 1k ,~ m x,y :tt 

(SiH4) " ~ f,t (C3H(,) " .~ (PH3) .. -fl. 1t. it (HCl) ~ 11: ~ #t.. ft 4b-J 
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-i:t ;f- , -!J.n &11 4 B 4t ·Ni if; , 1,t e ~ ft 1G ~y ~ 3 5 ~ ft 1 t ~y ~ 3 7 

-~ Ji .~ mt $§!. x ro f! :fi. If l~ ~ r,, ~ it t--ii 9 -:t.. 1M Jf§ ix. ,rn1 ,~ 3 7 a 0 

;t;.'( ifiJ , ,,(£.1,t ffl !& J~. 7 :7_ t~ -'7t" 'f al ii. lf- ¥J.. ·It lt. ;f&. 3~ .:fZ m"1 A " 

;f~ ~ • ~ Ii] 4C 4-' ~ ~ , :Jf; J}J.. ~Pi-- ,t~ 15& ;t:~ t& ~ 15 ° ;(£ tt. tit 

~ lf ' .fJ!. ffl 5t Fli- 00 ~ ,ff 1tt ~ -¥- t tt PMOS ~ :ki_ ~ NMOS ~ 

,{£ PMOS ~ .Jli;. tf ' +t ~ p ~ ~ft jf , ~ -f- f.t A l E 15 .fil. l E 16 

JJj.. -r I cm 2 -:.t.. -~J -J: {/J ~ (B ) ~ ~ 1t. -~ij (BF 2) 0 

fii] ~ , .:/£ NMOS [& ~ .. tp , +1=: ,il, n ~ $ 1f , ~ -f- ~ A l E 15 

1l- 1 E 16,~ q- /cm 2 ~ ,tftl 'I: a~ lof (As)~.~ (P) 0 

71:, ,1;.. ~ -r .ta A fx If it , ~ ~ ~ ~ Jt m ~ ~ , Jt .{f.. t!J soo 

"C 5: l ' I O O "C ·r ~ 1T ifi ,ft, ~ j( 0 1/t_ m RT A * #t " ~ ill RT A ~ 

Mc ~ -it- ill 1!.¼ 4h (> 

- ;ff" e i~ r"i .:t~ it~ 9~ 1$ I .t£ r,,, :t,,2. it~ 9~ !$J 1fl1J =t.. j~ ,t~ Ii&. 

.~ r& t~ 15 , tf< :tf. ili ~2.15&. t«J! t& J:~ 15--e- @ &. :M- ~ tp ~lit$ 'N 

~ ;f- • -ko lffl1 4D tp i'Ji if; • ff m .{;,? 1t. ~ ~ ~ ,1;7 $z iiJ· % 1#.. ,;y .ft. 

!ft? .-t O -1¾- it. ffe -~ t , it .;t , -t£. fr... ~ ~ 1t 4n ~ ..1:. t¼t .tt i}l ~ wt 

&1] 4 l£ • ji;_ ·1R. m aft ~ ~ #:ft i7L. #t $-1J 1 0 nm it_ 4- Ji ~ ( 1J1J {'O ) m 
~(Ni ),#l. ;a~ 4:- ,,j ~ 0 ~ ifrJ I llJ.. Ji ~ ,1;y tft ·0"-- ·~ Ji w -ff_ j!J 3 oo 

"C ..f.. 400<>C T ~ .fr ii!. :k. .~ J£ ifiJ ~y 1t. " :f£. :{;7 1t. ti 1* ~ ~ ·~ /i 

mt~ it ili i~ ~ it t 1J ~ 1.i ~ ,, ~ fat ~ -f£ rtJ soo"c R- 6oo"c r tJt 
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fr ill :k.. ~ J£ tA ffl. n\J. w .ty 1t. ~ .t.~ ft'x.. ~ i;;, 1t. 4bi 11 4 1 ,, ,EiJ 11:.. 4h }t 

4 1 ·~ 1,x ~ it 11! 1J i( Jrj m.. ~ ili J, J'a ,1;7 ;fl ,#., ~ r,.1 .t,,~ ~. t«.2 9 , Eb 

.sy it ( S i Ge) tJl n~ .:Z: a la ll 1 1 14 ra 1jl Jt .ty #1: h~ -:t::.. 4~ itt ;t I 3 

J:_ C> 

tt 9~ • ·ft ffe.a ~ )I ~ • f~ 7 ~ (Ni) t Yr vr· 1t ffJ $ii (Co) , $l 

(Ti) ... ja (Pt) .. ·~ (\\!) ~ Jt. ~.ft 1ii. #J " 4 dt - -~- iYL tr1 ' :Ji ti~ 

ft jir (C0Si2) " ~y 1b ~ (TiSi2) , ,!;j' 1t. ia (PtSi) , ,r;y 1t. ~ (\VSi2) 

~ Jt- ~-{!U 1h 0 

~ r&J l'I h .mt 43 , 1~ :¥1- tz 11¥ .~ /1 1~. 1t /Ju X- J.t t #ii In ·:l!_! MOS 

1l!: a~ It Tr _z t& h\ Ji. Pl !m .,lt fJ ~ ~ JJ,a R- -it- o/ -#p Ip 1!! ivlOS '4t 

~- .:1t • 1'f: .~ .ti :h Jll 4 3 , ft d:J LP C VD , p- CV D ~ ~ ~fi 1~ #J 

$1l ffi- t<J 5 Jt. 100 nm.z... fJ1- J,t 2- Jbt -=f .:fl'l.13/ £ fJ gt; fl 1t .-67 JDt ($. ,fifl 

Si3N4),, -ti~ , 1t ,~ ~ .tI! ~ h mt 43fa1t 1R ffl -:t:: 1f JI:. mt(~ ilH 

fF ) , Ii w CVD ~ Jt ~ 1J2l. #J it :fl j;'-J I oo nm .::t. 1$ It at ~ 1c x;y 

mt (TEOS ~ , PSG ~ .. BPSG ~ , SOG ,wt .sx. Jt. ~ 1i:1. #.Q) 0 ~ 

•·••~m~m••~~-~~e~8~~~~•P~ 
MOS it ~ ft Tr ~ fJi Ji\ o/ f!!J 1+ Jl: H;t ~ .3t 1.R ffl 1f A.. ,im ·1t iJi ~ 

jJ. ' 1$- ffl:: ~ }J ~ 4 3 ° ,{f. v:t F&' .f.t tf" • p FE T ~ 1'ni ,~ mt- ~ l!l #. l 1J 

;ff( i1'i) • :1t- ~ ~ It n ~ ivI OS 'it ~ tt Tr~ l& ~ #. d:J 11 1m. ~ l& 

!~ ch~t /Jfl -ift 1, ~ fJ :Z.. -~}] mt 43 fo(r ,fl J. " 
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J* ~ , -f~ -~ ;;}]A fJ .mt 43 , Ji w CVD ~ Jt ~ 1r.1. 4n it ft #J 5 ~ 

100 nm.z. 4 Ji.~ .M. -r ~ iffi fl.l fJ ~ .ft. {t -~>'.mt(~ Hi Si3N4) 0 

%t'~ 1~ ' ..ff. Jt f' 1$ I n ~ MOS 1: a~ It Tr -Z.. I& ~ tf • $ F$-- 11:l -

AA .:y,. ff.. ~ .ll\ iJ -=t.. J.t fJ mt: 4 3 ,, 

~ ifo , ~ 3/ 1-$ :IL p ~ MOS ~ ai tt Tr~ IA J~ ~ m ft i~ .a1. I& 

.i~ ch1€. /Jo~~~ fJ -t. »i h ~ 43 Pff ~ ~ 0 

A~i~~-«~A~~~ ■ JtUffe~~-~M~~ 

tt4- t/.J ..f ~ ft .!it I la a T .x. i7 ~ 1JL aJi * ~ {,f.j ~ ~ 0 

~) 
1 i-..1. 1J!. 1i6 £ lt .~ fJ mt 43 • .if;_ Ai re CMP:fk. -ft~ Ja {c 0 

~ Ji , ~ !ID] 5 C 4-7 ~ ffe , :li~ ~ ,ft. -ti.>' fj 4 5 ~ ,.~ tJ -~ 4 3 o/ tH, ,tx. 

i@. ia 1L 4 7 J..A -{~ is f1 ~ iflt ;f,1! I ;;&. ffi I& ~ 1 5 -Z.. ;f{. oo J:. a\J -by 11:. 4bJ 

It 41 " -tf._ i.l:t. ffe -~~ ,p , 11!.. ffl Jt fJl ~~(~flt iF )1,t ~~-'-$.th. 

fr RIE c, Ji 0:1 RIEtlj Pi~~ fL 47{~ , ti f.t- A:. i;t! 00 ~ 0 

~ 1! • ~a 00 5D tf ill iF J Ji m 1,::,i. ~ ~ t.t ,¥4 ~~ fl~ it! .fL 4 7 :$. 

JfJ Ji§..~ Jr; 49 " ,{£ Jl:t. !fr~ o/ , it¾.. • Ji m 5l.l: it~ CVDiic ~ .~ 

1t. ~ (TiN)/ 1t ( Ti) .Z. .,t & .mt J:A 1-·t ~ ~Jl ~ .ijJt • 1L l5it fl :ft 111 CVD 

f;,t ffl ~ ( \V ) m{ " ~ ~ ~ 4- li ~ :A.. i~ 1 0 0 R- 5 0 0 n 111 ° -ti- .:lf • 1ft. 

iW, JJl lW.. ~ CM P .o/.X. t§1 ii 1£ * ' Ji. ~ iTTJ 14 tb ·1l. J~ fl il la. lL 4 7 ~ 

P-J 1Jt1 ~ Ji£ 41 !ft 4 9 ,, 

~ .;f , ~ ~ -it. -ti.Y ~ 4 5 J:. % ,Ji :it, {!. ~ -tt- :ts 4 9 _z_ 1L it i/R. 5 1 " 

--tE tt. iv~ tr7 , 1}- 7'c 

1 ~ ta ~ ~ i1C :ffi fr& (Al)~ , .ft. 1~ {i ~ $ 

1~ ffl ,c. mt IJil ~ t'v ~ li11 11- ~ RI E 1~ jg mt ~ ,:t: Ill ~ ~ :M c 1:t 
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rfiJ , :Jf3 liX m :i& 1t ~ riJ s i! tit s 1 ° 11: ~ JL i! ~ s 1 z t.t # • ~r 
1R .ffl Jl. ;Jj' 1l\ 1: ~11 .:t.. ~~ (Cu) " 

~*~-~~*•~-~~-,~~-~4-~*~J:. 
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Abstract ofT\V 200931599 

A silicon-oxide-nitride-oxide-silicon (SONOS) m.emory and the 

corresponding tl1nning method. The memory includes a pluraHty of 

select gate struch:ues arranged in an array~ a plurality of charge trap 

spact:~rs that do not contact t1ach othert and a plurality of word lines. 

The word lines can directly contact the select gates~ surfitces of the 

select gate structures. AH of the select gate structures disposed in one 

Hue ean share t\vo charge trap spacers~ and the h-vo charge trap spacers 

are disposed on the opposed sidewalls of these select gate stntctures, 
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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 

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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~ ¼1j" -~1' rip, ~(select gate)l 4 , .t.-.:l. ,&...::.. N ~ .:t...n.A;t(,f:tr it4 

(buried bit line)1i!.m--i!~fv1~~:#4: 14 ,tm:it1R1i!z P ~~•* 12 

p:J , fr >J1J ff~ i&.:.t.i. 16 ~ ;:~;t,.i 18 ° ~ :l'f r,,i ;t..it.t * 14 $¾ P :t! 4-tM! 1+ 

12 ~ra, ~¼;ff- rif}~~M!~/t 20 , imi¾!ff: Ftr1t~J~:ti 14 J:.'jf )llj @.,¼ 

~ -rJi.'l.fi 22 ° ~?r, ~~ r1:1t~tt:t~ 14 :.t...1Jt1~1t{J} t!..¼;Jf -~~ 

1t-'Y }i 24 ,. - it. 1bh7 It 26 $i¾-1Ji ~ 41:.,1;7 }f 28 , Jl ~ fl ,f t.,r;y Ji 26 

1~ m *1-'J: ~Jm~ 1:.:r-~ 11: iFJ a!J~+r-~* 0 "?r , lJi: ~1th;r 1t 2s ~ 

J:_7j ~lj ~¼::ti'-~ JL!t 30 ° 

-Jtu ~ 1 ~PIT7F ,SPVG SONOS ~tcAt:tt 10 ~~fr~f;1,JJ·1'f Bt 

0 1i:l1 ]fl iAt:.f.?i:!fl1i!i~A(source-side injection)~-$U ' * ~&~1'F ~-Jt 

+ Jt4 30 -0ehtt-~ if.. 1: & , ~ 6 fr.. 9V z 1t ~ , 1t ~~ r~ :.t,,~J-ttt 

14 ~/Jo-11:&jE 1t~, :kn lV, tti~t~ 18 ~1J~JJt1- ..iE it~, iu 4.5V' 

jE_ 11!. P ~ ~$. 4t- 12 ~ f&.t:i. 16 ~it£ ~J~ -tE ov O -t£ JJ:t::. ~ ~JL r , :f 

~i!Jf F•j~Ji-:ti 14 r 1iillt(channel)~ t+-t-tt~m.fJl.3t1ltil!J Fli~ 

1ft ~ i~.,f:!i 18 ~ -1Jt1 Z ~-1bh,9 )t 26 ~ ( ~ IJ tf1 ~ ~ :gtffl ~) ' Ji ilt ?9: 

~~)F ~ ~ti Mr it&(threshold voltage) , J-Alti1~4¥-ffef 1f4~:t/J 1€s c 

~~,4~-~~R~---~~~~t~~M~a~l6~-~ 

7 
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0 

~ ~ 2 ml ,n-:::"F , i7 SPVG SONOS ~ tc.·ttft 10 ~.ii!-ft~~~ 

1t icy~:ftl Jff ~ tt ~ 1: i~ i.i:A(band-to-band hot hole injection)~ ltl , 

Jt. it & ~ 11 ~ tt ~it~ 30 ,Q~J]O - ~ ~ it~ , -:ku-6 ll-9V ~it~ , 

ft i~;t..A 18 Jl1J~ht1-iEit.~ , -Ito 4~5V , ;Jt~.tf r,flt,J!M~ 14 zit~ 

1li~tt-Mtit~ , lt1Jt. P ~~~4t 12 ~i"&..,i,,2- 16 z ~~MtA~-tf. ov 0 

{±il:t~l5JL r P ~~~#- 12 +~il!:5~-~i:t..Ai~,t.,~ 18 ~-1W]~_ft.1b 

i;y ft 26 Pi it tt7 )fO ~ «~11: *·iti m ~ ~ ,c%Y 1t 26 ~ ~ it -r , ~ 111 

~i *4~~ .z ,f1p ffl O Jlt ?}- , ~ ~ ~ill~ 16 ~ -15\1 ~ ft.1t~ ft 26 ~ 

~«~~~~ffl-~~---~~~+~◊ 

it~~~ 3 liL~-~ 7 lfi, ~ 3 IL~~ 7 ~~-,fli~tl-f~ SPVG 

SO NOS ~ tc •t;f; ft~ ::o i¼ iG' ~ Im] , * ~ 1ft 3 ~ ~ ~ 6 Ill )ff, .g~ ~tc ·l:t 

0 }le,-t¾1J 00 ~ ~ 11} , mJ ~ 7 ml ~1 ~ SPVG SONOS ~ tc:itftz9J-, .. iF 

* ■ 0 ~~3 ■M~,·~•*-4•tt&4IOO,A~+•tt& 

~100~~~~~-P~*•*1m,&•~~P~••41m 

•~m~4·~--M5~-1~,1~•-MaM•IMiliT~ 

..L 1ttJf B ¼ ~ - '"', ;y,,~ ~~]i 106" - ~ .ff rvj ~ 108 ~ -TJCI. Ii 110 ° 

--kn~ 4 {mlfa.,tiG", .fi.~1i~4 ~-~-~ 100 ~~~rv,~.2ittf4 104 ;;t.. 

* oo~oo iJ"L;ffi--#~Ji(Rfl 5ft7G), 3El1 ffl -w~tiJ ~fi., ½no•l:l~ 

8 



20093:I 599 

~Tfi~~*##M••~~~--M~M-lM~~~m~• 

~:t1Jt1~.=f-fe6tl 112, 3t~ atEJJil m -#l ~z~!fl#.'ffl1~.::;-Jt,tl 112 rai 

.:t.. P 3t!~~4 102 J-A-,r}~-MJ o 114 ° Fit1~:ill-1-r-~-=f--f$:fAtl~ , 

J&m~nr, o 114 4?- P ~~•* 102 ~53-->JiJff-5~- N ~~#~ 116, 

~At.m.A~11tit~.:z_m O n 9~~t-,t;_ljj_, N ~$~r& 116 ~, urli!rr 

-~A(drive-in)~~, J.'A1~ N 3t!~~~ 116 ~~·~1Jt.ffifl (> 

0 
~-5 ■ffl~,-·¼~~--M5~41M-~zatt•~ 

.::;-~- 112, 3-E.~ P ~~~Jr 102, i!Atr.it!!~;tJ 104 ~ N ~~~ 

&& 116 .:t..*00~1a-•½1t-1tlt 11s, 1tA.tm.tJLt-rz~#~1r 0 

Jt. tp , :.il½1r~Ji 118 ls- $l,fti;j'-ft1b">1-itAc~7(0NO)-ft-1:lt , 

Ji\. g,¼;fij" - ~ ft.At~}" It 120~ i\.1b-'Y JI 122 VAll- .J:..fl1c~ Ji 124° 

JlA!½n ~ 6 ri~'At 7 lilr.FriF , *~i ½1r~li 118 ~~ m1½ 

OOVL:ffi--~'ttli(Ill ;R:;°F), Ji:.ttl ffl -;fftt.!}V-~i1l ~a.~A\ m :titt1m 

0 ~ tr JE. A~ t¥ r,JJ ~Jt ~ 104 if.~~~ Jt.. ~ 126 , 1£ ;a~ i!t SPVG 

SONOS ~teA!ft~'1.1'¥ 0 

~~,~~~~~«¼*tM•A~-~-,½~•~£I 

~-#M5M-,A~~•-Ma~-.J:..~-~-~I~,~~ 

-~~*S~ff-~~~•-•tt~--M~~t£ 0

~~~~ 

*~~~S~GS~OS~£--~~~~-~~••swG 

SONOS ~1l·ifttt.:Z..~1'F~~jt~1-ti! 0 -Pt¼, 1.f-±9t SPVG SONGS 

9 
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0 

~~--S~~-M~M-~~~-~-~~~~,ffl~~~~ 

r••i~--~ 0 ~~,~-k~•ff•••~~~k~~~ 

~~~ *, 1l!9t1Yii: ~ 11{ ~ at~-$tl SPVG SONOS ~ trA:tttz~ it 

•,•~Ma~a,•5~•~t~,~~P~••*•a5~ 

~.4~.f~1±-# Jt it~r, {~Ai SPVG SONOS ~ieA~tt-z.A~1t:i&~ 

~~4# 0 ~-~~,t•A~--~~-~&*•}~~·~ 

¥}BA.·~ .z...ta ~Mi&.~, ~·~lt~JL,t;Jf ~~, ITTJ:Vlti:t i.t ~z*~aJi , 

~~*s~os~~~-~~•&-~•a 

[~~pqZ,] 

~ u:b~{ta~~£-I- § at;.~J;l~-~ SONOS 121G·ittt, tA{Wifl; 

~ ~ 0 4i 1f!t ~ i¼ Jt JJll .z.. Jft Jl& 0 

**~-~--~~~-~-~--~~~~~--,~~ 

¼*-4*ft£4,tta•~~--~--M5~•,t••~ 

0 ~--~-~--~~~-·--~~-a~$-£4~¼~~ 

y-~~~~-£~•00~~-*t~~*#*~~-~~~~ 

-~~~~~•*t~~~~~~~~~~
0 ~~M~~~~~ 

-~•-~~*•~~Msfil~~L~-ffa~--M~~-~ 

¼~-~•~•-*t~A*#4~~M~ft~~~-~I~M 

ffi*t~i~M~*tM 0 -~t~-~~~~~~--M•~ 

-t~#;-~~&~ 0 ~~~-•-~M~M5•t~~~• 

UfJ ~ 

rn 
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C) 

*•~»~*-••~~~~-~t#•--~~~~-­
z~* 0 T~~~~-~~-£* 0 ~~-~~~¼~~~-~ 

~~•ft£4t~•-•-~~-·*o~~,~--•-~~ 

#•4*~~~·--~~--~-~~- 0 ~-aM.~¼~ 

-ttI~~-•~~~~~*i~Maft~~~-~I~M~ft 

-~~~M~·-~o-•,~~-~~-~~-~~~•~% 

;-}i-$)-JJ1J-~~#Jtlf;t1Jt1~-1- , -i1ti!.-rr---r#fi=-titl~ ' ;f,•j ffl ~{~ifk. 

M-~•~t¾ft~~~-r~~-*'~~-a~•M~•-• 

•~~••*~~mm~-~~~-~~-•~ 0
~•,~•~ 

~~~~~~~L~~-M~~frt~
0 ~~~~~-££i½ 

~~~-•tM,•••~M5•t~&~ 0 -~ft~•«MA 

*~~-,~·-~~~·--~~--A-~~~•«~~­
#~£~~~~-t~~~-~M-~~·-•••M•Ma 0 

0 ~-~~~~i*§~,~-,~~~~~~M~~,r~ 

~••~•~~~,~&½Mm■ ~,~#~«~~~ 0 ~~~ 

rzt.1fi_.,.~~~$4ll~11:~~~~~aJiffi, ..tt.4~m:31tt+~·~8J1 

JJo r..-l ,~ iu.:t- 0 

[1(-qt~j\] 

;$..~B~af ~ffl~½S\1c.·i~tt~tJ4. ~, {~J~ SPVG SONOS tc.•t!t 

ft, SPVGMONOS lL'Ji;ffit., Jtl~tif~~te-1:tfflt(one-time 

ll 
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() 

programming memory , OTP) ... f ::k. tif .U.t(.te,~ft(multi-time 

programming memory, MTP) ... :i:ltLA.._j(1fi..::.J: ~a~ 'tc. 11:tffit(embedded 

one-time programming memory , eOTP) 0 

-~~•s ■ ~-1soo,•s•~•1s ■A*•~•-• 

{½_1{-4t~Jtl t'F SPVG SONOS ~ te,tttt~-Ji'i¼~~IIJ, .Jt. ~ A*~ 

%fflL~~aJJ:.t..#fJ'.i, ~ 8 Ii1~J 10 ~~~ 12 Ill~~ 1411~~~ 

te ·it.~.::::.. ~1j mi~ ~ Ill , ifiJ ~ 11 ~ ~ ~ 15 Fil ~1] ~ ~~ ~· SPVG SO NOS 

~~~-~*•~~■ 0 S~*~k■~-~~~-g~,~* 

#{ J!~ ~ JZ i- 1'i= ill O ~ ~ 8 ill FJr :iF , it #cJ~ * -~ ~ tt ~ ~ 200 , ~ 

5f1 ffl - II ~ 1t ~ -'-( * iF ~ 11 t:f7 )$! - ~ -r 1/fi :bl~ g ( * ~ ~ Lil 4' )1J't-

4 ~ tt ;£. ~ 200 'f'Jl}Jlx.½:!,,"- P 12$-#4r 202 ° ~~, ;l:tlffl ~~·1t 

tl~~vG~tl$~ P ~~##- 202 *®%]}£-Ji-fritli(lll¼iG), 

m--1t-~ }t .:f<. ifil 5~it-Ji ~ it JI ( Ii ~:iF) 1 Jt m-~ it Ji ~ diHtJ a Ji -

Ill ~,ft~-'-(~ ~iF), CA 1(~ ill fil~tkt~~-{ll.:f_ ◊ :Z..iit{Jttlll ~1t 

0 M~¼•M~ff-•~-•,nm~«••~~~M~-~M-

232 ° ~,*:lk.it"ll 232 m r ~J:_#t.Jf ~¼:tr- Y1rlt½.1r~/i 206 ~­

r,, tli ~ it It 208 , Jt. 'f' r.,, ;t!i ~ ~ ;f 208 ~ 1-1= 1b SPVG SONOS ~ &G 

,1:f;ft.z..~~ r"',*~ 0 ,.,,tu~1r-1t1t 206 ~ .i:;. &½;ff .$t1t..h7 It ~2!':.i~.Jt .. 

:f;f jf<,4-Jt , nn r,,, ~*it Ji 208 cf J..'). ~ J, a~ :.6,7 ft ~ ½;I Ji ~ ~ ~ #*4 

rn-•~ 0 

12 
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0 

z....${. oo ½ no m.~ - 'At - -'l1tJ;J1 Ar 220 , ,41.l_~{~#:l~ M4- 232 ~ {M 

~ 0 Jl-~ ' ~-t- ~It£.~ 200 _t_ ~ ooff-3 fi5i. - ~ - i.Ab,l;Y li 222 , .fl 

1S-i~ J - ~1t~ Ji 220 ~ tBJ O ~Ai , ft~ - ft.1tzy Ji 222 ~ ~ -

~1tZY It 220 3l!fr- ~-li!1I ~a , ~it tU f~*-~~ 232 -Z-Fv1:t-li 

~ ~Ji 208 ~1ir~*~:.tlti!4 232 fa1 ~4 ~ft.£~ 200, Jifi '"F 11t.~1~ 

AA.Jt~ 2321R11~ a!J ~-~,tt,x;y It 220 $!. ~- il1t~Y Ji 222 ° -!.cn ~ 

1 O 11 faff~ 1 .ti~ '"iif :tf ~ - ~ --f b,i;Y Jt 222 if!At- _ft1t 1i 5fJ. , 1-1. 1Jt. ~ 

- il 1t.h.P Jt 222 ag :Vr 4l oo -~ 1t.% J£ - ~ =- fl..11:ii;y M 224 , ,, ltt~ ~ 

f1l*ii~232 .::t..;fl~ft..::..1M~$.. uii1f3Pift-½1J-Jt.~ I .,t;.tt:tlW-Jit.rtr¥~ 

~{Jt1~..f- 212 '-f'F~~-r~~#~1r O ~i!-:t#JJ~' ~~fafl~'4!:-M­

¥~~,ffl1j~-=f- 212 uf $~ ttt ~iil~k.Jt;tl 232 ~ r,JJt~ ~'ft/I 208 if1 i 

*~,~~M~•tMW8ff~A••~--~%~M~~-D 

~~~~~~t'**~~~~4.ft&4200i½~~­

- ~ ::::... ~ .f t,x;y It ( ~ * ffe) , ~ lt~ ~ - ~ -ft-~Y It 222 .$<. oo , .ii} J.J-~ 

0 ..::..fL1t,x;;, Jt ilA-r-~ ..:::..~t1J ~~ , $-~ tli +i~klt~l 232 ~r,i~ ~ 

1t.Jt 208 ~1l't~1s}#k.~il 232 ra1 ~..f-~ft£~ 200, e-J T f!r.~ ~ -

fl1b"Y Ji 222 ~ do s.'J ~ ::::...~1t.-t7 Jt 224, * itb-m JiJ.. 1t1Jf~Jpt.1ft1~,f-

212 ° 

;(£.* ~j~-1~1 ~ , ·t>f"1°¥~Ji:l1'll1~-r 212 af ~ - ~1C.h}7-i.At.--b)7-

_fL1b-GY(ONO):t~½.ttli , &¾~ - ~ -~1t.~ ,If 220" ~ - ~,'ft,1,y 

Jf 222 J;....(. 1l - ~ .:::... ~ 1th7 ,,f 224 ° ~ ITTl Jt. 't ;tl½Jr it Jt ' {~j ~· fl.1t 

13 
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0 

0 

~7-~1t-?iY(NO)1ritlt ".$l·H:t,~7-fl.1t.h,P'(ON)1r~Jt , SiO2/Ta2O5 , 

SiO2/fa2O5/SiO2 , SiO2/SrTiO3 , SiO2/BaSrTiO2 , 

SiO2/SrTiO3/SiO2 , SiO2/SrTiO3/BaSrTiO2 , SiO2/Hf2O5/SiO2 ~ , 

~~~~~~~ffl~~~~~~#~fto 

.z..{l , ~ ~ 11 il Plf ~ , ii!fr- e ft ~.-z...Nl-:f-f$t.t~;'@i , .f1 Jfl 

½1i}WtJt~ 232 .f.AR.~~1!i#Jilf(.1Jt1J~~ 21211= ~~~ ' ~~1~~ 

ttt'4: 232 ra,~ P ~~$4¥- 202 tf 1}JJ1J%~- N ~~~f& 216, 1t 

~~--~•Wa~~~A~~~-~ffl 0 ~*'~m~N~# 

$~ 2161! , of i!At-~A(drive-in)~.:¥-l , PA·t1!. N ~~$[& 216 

~ ~~1f 4'l1tt O 1R.1.ff5:1. :t ~ k, ~ jfi~1~J1¾.l-A NMOS ~~z SPVG 

s~os~~~--~~~*•~t~~,~~~~+•••4 
200 tJ:7%~ P 12~#4- 202 ~ N ~~~~ 216, ~ffilhi.~~.;jt~Jt­

~~-tt~½ rfrJ~iif'F~ SPVG SONOS ~tc•ftfflt1i~ P?vfOS ~~, 

,fl1J1t1t~+~tt£1' 200 tp;f:'1,Jfl;;:: ~*~,fJ.fii N j2~$4r~ P ~ 

4j.~[E I& !!p tif 0 

aff~~~k'~•~~~~••M•••~2ooz•,~ 

W nx.-•fl.1t.lt (liner oxide) (Im ~:iG) 0 .jij.~:fflf(..1blt ${. ii:dt{Jf 5.7L 

~-~1t,o/ Jt , - ~.,ft,t;J Ji,~ JJ - -'l-11::i~Y ft , iti1 ffl ~~1blt (iil 

*:iG)1'F~~~i1~~~~t1j1,fJI:.Jt , -ifft~il:1~¥~*1Jl1~-r 212 ° 

nfJilJlJ.. ~JJf¥.Ji~{R1~-r 212 ~##, j{lJ~tt1'i~1tJt(ll ~if;)~~ 

!ft,, , 21 ffl ti i 1J ~ ~l ic~ ~ ~ !Ji½ 0 i1:f:. 1}· , • fl.1c1i JJr ar m * -fF ~ N 

14 
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0 

11*${& 216 ..Z.---r1$;f:li.it~.t¥J!fl41./i(sacrificial layer)' t.J.1;r-.ti N 

~#-$Gk 216 ~tro~ai~Jt• 0 

:kn ~ 12 II fitr ~ , &i. {it~t--1¥- ~It£ ;t 200 J:. ~ t1iJ JfJ ~ - 1r ~ Jt 

(Ill *iF) , rllt:M'-1~~1,tll 232 ffe!. N ~ ~~ ~ 216 J:_ , *it i1:t-ir 

1:ft ii!At- 1EJ~t1J ~1t~:#ttlbff lf! ~~fJ~1btl~ , 1fJ,J~~ ill 

1~~Jt;tJ 232 ~F,fj~~~}f 208 1 .tJ..~ N ~~~@k 216 .1:.*3~­

t.i;t..2.rai1r1:Ji 234 ° .;t.{t.~~ 13 fi]ffl,F, ~-f~,ffl£~ 200 _!:_½ 

drJ m 1a - ~ 1t At 23 6 , ~ - f la,;;, Ji , - ½ Ji ,;y7 -ftAbJ ~ - ½ ~ Ji , 

1i .ti -ti All M ~.?i ~'«Ji 208 f/-J ~ uh , ~ ~ ~~Ji 236 J:. :ff3 ta - lml ~ 

1b~-'" 244° i!:til ~1b~~ 244 Ji~~tt.100 ~-ffi~Mlj::::..1i~Rk~i o(* 

:iF ~ 11 tf) , Jl. ~1~ }fk Jh-1 o ~-f~ :lk.-~ it- 23 2 .iE x. 0 

~ ~ :ko ~ 14 lll ~ ~ 15 Lil rJt ffe , .tA iil ~ 1t inf* 244 ,f'JE i\ ·a! ! 11 

~~ ' ft~'ftt;f 236 ~~#k.i.t:ti 232 :ij!tf-,ji~•j tl~ ' Jtj1J~{~ 

0 ~~-n24A«a•~~--~--M5~a2M,~~~-~ 

236 ~~-i!itiil ~;f8.f.t.Al}JL$f~ N ~~-~ 216 iE3t~~ :ic.tt 

240 ° ~ 4t , ~,at1J ~~ iif .t..(¾~!ff-1:Ji 236 *~Ill ~1t~* 244 

Plr:it!mt.-~.:~~5} , iAll{i~~.tt• 232 ~;f&tll ~1tM!:J 244 FJT~it;t_ 

~ 1} , m1 ~ l-'.A WI T t~ 11-~lli Lil ;f 1b~ ~ 244 Plf ~ ffit ~ it ;{Jf ¥~ ~ 1Jti 

~-f- 212° :it.ti, ¼Fkil ~1b~J¥- 244, yt;~J.f.. jf-~111 SPVG SONGS 

~te.·~tt~:ti1-'F 0 

15 
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0 

-~~~~k'~*•~~~~~~~~,%&-•M•~ 

ii- 204 ~~111 ~~~ tif~ -t--;J.lt tl11:rt~it-w~~1J1J.J!l:--=f- 212 Ttr 

~ 4L ~-~~ 200 , -l-~ k Ji. ~Mt t1 Jf *~Lt ml ~it~~ 244 PJr ~ it 

:t..1t 41 ~ ~ 1M ~ -r 212 , 1tAf 13! ~ faJ - fr fl-J _::_ ,fW :i! tf r,,, t,,2-,tt ._ 204 

#J it 1~ 4ffi lfx.. {Jt1~ -1- 212 {it Jib~ .fij i! .ffi. 0 it $-~ ~ 16 111 ~ ~ 1 7 ill , 

~ 16 Ill~ iF tA )l ,$..1:lJL~ -=-tt 1½:Jf ii 111J SPVG SON OS ~ icAi tt 

t~ft*tE,~Jl7 •• ffe~~*•~~~-~~-~SWG 

SONOS ~ 'te;•tt·lt~JLft~ ~ Iil O ~ ~ 16 lmffl:iF , fstiiJ ~ti1J!.1' 

tlif.foJiJµ<.fJ1iJ JM.q- 212 ¼il ttl 1St.ti{'-J¾ r 7i ~4- ~ft¼~ 200, f§ i!:l:A:tt. 

i~~-rrati::::...1m~~r1f,~jt~ 204 tr~ '$:1~~~1Jti~-f- 212 -&fu~ 

,tij it~ 0 ½a~ 17 till rn iF, ~ttl ·1lt fl.~ 1c:½¾~ ~:t&.Ill ~ 1t~~ 244 

?Jr~ mt it_~# .. lfx.1Jt1 ~ -f- 212 ° 

~ta~~k'***~~~-,~~-~~•~t,t~ 

~lfit{J\1~-t- 212 1!~ -~-,.Ab,i;_9-~-,t~-ft1t.1i.7(0NO)FFJ~½~ 

0 ~ , im ~ Jt. i~ 1f 4t171 Tf ' '{t ,tt ~ ~ {Jl.1 ~ .f- -t!?,. tiJ" f .. ,C~ - ~ ~ {t%.7- fl 

,ft,t;..9-~ 1t,o/-it 1tZ57(ONON)ifJ ;;jj__½ it~ 0 if$--~~ I 8 II}~~ 19 

■ ~~-~tAk~•~~e•ftT•~-~---~~~+~~ 

*~~-,~t~~~~*~*~*ffl~~~~-**ffea~-
18 i)pffjf; , it7'::.?;{itt--+ ~-£~ 200, .f ~·tt£~ 200 t ~¼ 

~ ½Y- - P ~#-~ 4t 202, 11..f:- ~fflt~;tt 200 J:. ~¼~ ~~:ii.11H~ 

~kJt• 232 ° ~1~1itJit• 232 tbT k.-1:.-ft{;f e?..i½;/f- M:t!i.fr~Jt 

206 $¾-f.;]t,~~tlt 208 ° 

16 
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() 

0 

it-~ ' m-2¥- ~tt £~ 200 • 11f #R.Jt ;j:~ 232 -=t,~ 001.t?-.Jt- iJL~ -

~ -~1h~ It 220 I!- - ~- tl1tli.>' Ji· 222 , -¥}ff~ - it.{tx;,:51 JI 222 

~ ~ -ft.1cli1Jt 220 ~fr-~ -nt11i~ , $.it. ru ~:fk.,tt:.fA: 232 

~r.,.,t~"t;;f 208 ~{tL~i,~#k~:fi 232 ra1~~1'-ft£~ 2QQ, 1iflr 

1!L~{fl-;J.k.it~ 2321Jl1~a!J ~- ~1bAiy ff 220 ~~- ft1b,1;y Ji 222 ° 

~~ 19 lfflfoJt~, tt;g.~Jt'At-fvH:,h..rlt 222 ii!.4-r-.$1.At.'1 

:ft- , !',,{1~ 1ft - ~{t.1ry Ji 222 *!J 9r* orJ ~1t.~ ~- ~ ..:::..ft1t-fJ1 ;I 

224 ° ~1! , -Pi-fi ffl -tlAt.tl~ , ~:Jtftl ffl -m.;ffl'~tt~-.fitu ~ 

~, ~~~-=--~1b,&y It 224 9}'.pj.,tj~-)t ~..::-~1bliY JI 242, ~1H:. 

~~11{tAA.lt;tl232 z.#ltt-=-1Jttl~¾ rto:ff3iift-~1J-Jt-~ I7tJ.ft*14a=i ilt 

1~ #Ji lfl.1Jt1 ~ ~ 312 ° ~ it.~ WJ Jt. , *~ aJl ~ t M ~I~ 1Jt1 ~ -f- 312 

i1f * ii- tB -~ftXt :Jk.~tt 232 :z:. r,i t?i. ~ ~ Jt 20s a!J J:. ~ oo , J..A 1~ r~ ~ 

~ it ,,f 208 tt- VA ~ ~ ~-f:l ~JU.~ ir-J ~ ;it.fAl 0 

~~~~~~~,*~~$~~~~ft&4WOi½~OC8 

- ~ ..:::..~1t"Y JI (Ill ~7F) , -ltli~ ~ - it.1t~y ..it 222 ¾ oo , ~~~ 

~-£~ 200 J:.½oo vt;fl- ~ ;::._~-ftA,)7 Ji(iJ ~'iF)' ~l\.~i ::::..~ 

1bh7 It* ifil O :~Ai ' ff~_:::._ ~1b1t5' Ji~~ ..::-~{t~ ,,f ~tr-~.:::­

~t1] ~~ , $:tl ill ·f~flkMf*14 232 tr,,it~~~Ji 208 ~1:t!.~t~~kil 

;fJ4_ 232 Fai ~ 1f- ~fit£~ 200 ' iJ "'f iJL~ ~ - ~ ,{t~ Ji 222 ;R 00 F/J ~ 

_:::..ft.1t.,;_r Ji 224 ~{rr.~ ~ _::.~,Ath7 flt 224 *iii~ =-~1b,G,9 Ji 242' 



20093:I 599 

~*'**~~t#W~-~~~~~~~LMM• 0
-~ 

~-20 ■~~21~,~-~~¼*•~-~-ft•-~-~t 

#••~~~~~*~••·~~~~~~*~~~~m~~~ 

~•**~ 0 ~¥20 ■ffl~,•~•*-4~ft£4200,~4 

ft£4200~~¼~~~-P~-•4W2•A+•ft&4200 

~ ~¼~ iitt1m1~~jt• 232° ~{~AA.M#i 232 w r ½J:.1-t{~ g¼ 

~ - r,, *~ 1r ii: It 206 $!. - r"i ;t!k tf tt Jt 20s O -tt-15 , ~ -r. ~tt~~ 
200 ~1~Wctt:#i. 232 =t..itt mi{t{.Jt-iJl;ffi- ~- .'1.At...67 Ji 220, - ~­

ftAt.i;y It 222 , - ~ ..::.~1t.i;, It 224 ~- ~ _::.~.;t,i;7 Ji 242 ° 

~ ;;f ~ ~ 21 Ill Pfr-iF , ft ~ -=- ll-H:,~7 It 242 , ~ _:::_ $1.At...t;,9 Ji 

224 ... ~ - ftAt">' Jt 222 $!-~ - ~1tAr1 Ji 220 it!.-fr-iikt1J ~~ , ¼ 

~ tli f~:ik~t~ 232 ~,'¥,~~~~It 208 ~1JC.~1~~.k,_~- 232 rai..t..+ 

O ~tt £ ~ 200 , 3fi. 'tR r -ul ~1~ ;JR..~-. 23 2 ;ta it ..::::..1"1 ~ ;t.. ~ - ~ 1tAr1 

It 220 , ~ - ~,it,..t;y Ji 222 ... ~ ..::::..ft.{b..67 It 224 ~ 1#L::... ffi.At.."7 Ji 

242' Jttl:.,1;~-Ji~ L ff;Jt;tla!J~~¥~~1Jl1J,¥l-r 412 C ~ 1P ' it 

#f~~1'Jt1~-r 412 ~ $.il ill ~1itt:{kitt:t4. 232 ~f•j:fi?a~itlt 208 a!J 

i•~,~~M~•tMWS~~-~-~-~~~*~- 0 

•-1:.~~~'**~•~~••~~*'~••~m~Ma 
-~~-~ffl~~~-~~---~-~~~~~~~-~~* 

18 



20093:I 599 

~ff-~-•~-~~---,~~4~-•ffl*~N~#a~ 

(iJJ' .~tc.·~tt.z...i~;t...2/5&~$¾J-:t:A~1!r..Jtt~) 0 $t·:tf- , ~ifaA ziJ!~ 

C) 

M5~•-~~Jt•t~•,•~~~ft-~~-Ma•¥~­

z r~i a!J :it Mt Jt :m: , Ifil ilt ;:r-:: 1!! ~ ~Ji5~ ,. J, T 1E ·it ft a!J #ti hl uu ff , ~ 

of J..A ~ ~ :!ih ~~ 1b tc/lt tt .;t. ~ 1t it&~ 0 ilt y71' , irl Jt~ 1t afaJ PJr ~ 4'F ili 

~~~ttM•,~--~•1ta•~•~~~l 0 ~~-*'~ 
~~~-~--«-~8-£,~~~~~·£~~·-~~~ 

1-A.1:.?ffi!1i~.~1~a}]~~ft1t~1Jlj 'fL1tt~1i'-aJl 'f'tt1f-;J:1Jt[ 

Ill ffl 1M:. ~ :i4J :!!-~ 1t ~ 11} ffji , ~ »i ;I * ~ aij 2:_ it¥! ll .$[ 00 " 

[ [II i(. }t~ J;.. ti. a}i ] 

~ 1 fllibfJ1'0SPVGSONOS~tc:tttt~rr~~Aii+t~~~;@;fi 0 

~2 ■AW~SWGS~OS~~--~ff~~-~*~~~~" 

0 ~ 3 ~ ..¥-. ~ 7 11 ~-1-1J.#ttl 1'F SPVG SONGS 12 t'e.•tift~;,i!-~ ~ 

Ii 0 

~ 8 lil.?£..~ 15 Ii~~~~~-t.l1!:lt-o~f?1!l.1i SPVGSONOS it! 

tl·~-~1f ✓-¼:iG~lil 0 

~ 16 lffi ~if: fi,J k.*1taA ~ ..:::..~1! }ti~111J SPVG SONOS ~ iG·f:tft 

~ 1L tt ~ Jt 00 ° 

~ 17 lil~if: fi,J k*~a~ ~ 3-~1:t~~{§.,w,J SPVG SONOS 3t'!1E•lt;ft 

~1Ltt~ :t IE 0 

19 



20093:I 599 

•1s ■ ~$19 ■-~~k**~~m•ft~~~-~-~-~ 

1ji1 it+~~ i¼ :ir: ~ Ill 0 

0 

0 

~20~~~21~~~~~*~~~~~~~~~~~~~~~ 

1Jt1J~+z7.ii¼:ift;tll .o 

C £~it141f~ttaf:1 l 

10 SPVG SONOS ~ te.•ttfflt 12 p~~~* 

14 ii!.~ r.rit;a 16 i&~~ 

18 itft:-t~ 20 r~ t-,2.~~Jt 

22 JJili.Jt 24 ~~1C.h7 JI 

26 .ft ,f l:,hy' Ji 28 1Ji~1thYJt 

30 ~.it~ 100 ~~ft~$. 

102 p~~-* 104 ~ ~ rlf, ~~ Mi ti 

106 f'f'1i!i~~Jt 108 ~ ~ r,,1,t.,2. 

110 T}\ ji)t 112 tti.#-{l1~-f-~;tA. 

114 Jmo 116 N~~--I& 

118 -ii½k11:Jt 120 ll£f\Ab~Ji 

122 fl ,{t,,r;y /j 124 !Ji _ft1ti;_>1 }t 

126 ~;,t~ 200 4~:d:£~ 

202 P~n~¾ 204 "1 ~ r'ri ;.t,..'i.j.t $\: 

206 rlfl, ~--tr-it Jt 208 r,,, :t,.~ ~· i!t Ji 

212 1tt· ~ ~Ji~ 1Jli ~ q- 216 N~~~~ 

220 ~-_ft,it,b)' ft 222 ~-ftAt~Ylt 

20 



20093:I 599 

224 ~-~.ft1t..~ Jt 232 {i,f.: ~ it 1.-

234 '", .t?i ra, 1r ~ It 236 ~t/i 

240 ~ic4 242 ~ .;:::_ fl.1tr~7 Ji 

244 I.I] * {t JJ! "'- 312 it~#fi~1M!f1.q-

412 itilf~Iµ.1M'§l.-r 

C) 

0 

21 



20093:I 599 

0 

0 

+ ' t tt .f.;ttl .ft 111 : 

1.-aA~~-~-~--~~~~~--,~~¼~= 

-•~-~~'~¼~~~-~~-•••&••~~-­
~-~~--*~•·-~~tt•-•t~~-•4+ 
z. ¥ ~~~~ t(.ft-~ ~ ; 

~tt1il~-1g.ft.~~~~ r.i.ai.t:t• , ~ ~j}!~ r.,,~-~~.1~~~ 

•~-=-•t~~--~z.M,•~~~~-fft~~­

•M5Ma~¼~-~I~tt¥-•t~~-•4i~ 

M~ft~~~-~I~~Maftt~i~Ma~~~; 

4t•t#•~~~~,~~-•-•MaMa~~--=-~ 

~ ; J:J..ll. 

~-*~ft~,A~~~~~M~~t~~~~oo
0 

2. :ka lf-i if 'J. :ttl ~ it] ~ I ~ PIT illi-z..:~c/tl tt ' ~ 'f ..::-~ it,¾- :ttl ~ 1~1 ~ 

~~~m~~-¥-#M•M·M~~ili~Uff~~~~-~~ 

#'~A3~~tt~•M&~4~~--~ 0 

3.~•-~~~00¥l~M~~~--,~~~-•-MaM& 

A..::-Ut~--~~-r•M,A&~u••-MaM•~-~~ 

~ *it-1Jf¥~Jf(.1Jt1Jfl.q-:1JtJt~,ltl~Aij 0 

4.~f-•ti·OO·l~ffl~~~--,~t~tt•~--~~ 

-r 1i ~-.fl 1f:.-ti7- Mt {t,r;Y-ftAth7 (ONO)il:~ j~ t~ 0 

22 



20093:I 599 

0 

0 

5.~,-•~~~-14ffl~~~--,~~~~-#-~~~ 

-1-~ ~- ~1ch7- ft.At-o/-~,ftzJ'- ft.1t,t;J(ONON)~ ¼Ji~ 0 

6.~•-·~---l~ffl~~~--•~~~--#•~~~ 

-f- &¼~ - I tf3~.tl 0 

7. "5(cr it' tf ~ ;t1J ~ 00 ~ 1 ~ ffl 1t. ~ tcAlt ft , :it rp ~ ~ 1: .,rq #ri ~ 1R1 ,¥t 

-f- 'eL ¾ ;Ji - L ,f; Ji 1l 0 

8. :ku 1¥ ~ ~ :f1 !t 00 t 1 >Ji ffl itl1_ ~ ti ,tt fflt , Jt. rt' ~ ~ ~ ..::.. ~ t ~ ~ 

~~~1!'t~1litf~:l:J[A:/t1SL.it4 ~ 

9.~t••~a■ ¥l~ffl~~£-ft,~~¼~-M5M¼C 

N,~~U¥t••~~~-r*•,~••~-•~~••~~ 

~-~~00 Q 

1 o. -1.tn t ~ ~ t 1J Je. ltl • 1 ~ ffl ~ ~ tc. ·tl fl , Jt ~ ~ ~ - ~ 1!t ~ t,At 

•4~~p~••*'A~·-..::..•t~~--~~~N~$-

l 1. - ~ tl. ~ Jl. ~ 7t" _. ~ t ,fq :lti lf{,{Jt1 ~-r ~ ~,ft ft~ '.4 ik ' :it-~ ¼ 

;/j': 

23 



20093:1599 

0 

0 

~-~~~'A.*#*; 

~~--•-~~-•**~~~«••~~-~~-~M 
a,~••~~•~+•-a•~••-••~~•• 
*i~M5*t~•-tI~ttM•¼«~~~M•* 

itJt ; 

~~-•~M•~~-~~~•~m~¾m-t~•~•~ 
q-; 

~fi-•~~-••,~m-••~~•~a~•t~•­
~~+~~~~,~~u•~~-M~~--~•~~* 

•*t~mM~--~•-~~--~; 

~~•-~•-~~--~~M~-M5~*t~; 

~u+•tt£4i½~~~-$tM,~•••-~•M5 

~~Jt ·* iii ; J,,All 

~Mtt•tM~•~-~M-,~~*«~4~«••~~ 

3~A~~--~•t~~--~~~~*~-,~~ 

~--~M-~~•--~-M5~- 0 

12. i{lJ tp ~1J-:ff1~rtl ~ 11 >Ji PJtit-t:..:n-i¼ ' Jt tf ,fit•j~ ~1:/t ~~ 

• f~ :tt $t ll~ ~ !V ~ eL ,,~ :,f : 

~tt~«Ni~~--~,u~~~~«••~~~-~­

~Mo,A~tt-~~0-~•-~»•L~;~a 

~tt•~~~ftM~~~~-·~M•-·~~M-~ff­

a~•-,•~•-~~-4~tt•~-M5Ma 0 

24 



20093:I 599 

C) 

13. -!.cu'f'if1J...t1JfeOO~ 12~ffli!~'1f,t:;, Jt.tf~·~t,Jfl~¼~tt 

•tM~~~-~ffl-&~-~'~A~·-~Ma*~-~~ 

ffl~&~~~·~•T-~~~-~~ffl•azu•t~•~~ 
~"T Q 

14. 5tn \fl ~ 1J.. :f1J .ft 00 ~ 11 JJi PIT~ :Z:- ::?' i¼ , Jt- t Jr.b ~ ~ ~ it # .ffii ~ 

{Jttl1t-r~1t~~ti%~ : 

~ ~ f- ~ft~~ J.:. ~ 00 MJ 7ik - ~ - -~Abh,$7 Jt ' ~ A~~ ~ {rl 

;JJtji ~z 1n1 ,~ ; 

~~-f ¥}tt£~J:..½ooJr3-J?i- ~- ~1t.,1;7 Ji , lt._~~ ~­

.$i.3thYJt * 00 ; 

~t1J rt~- ftAt1i7 ;I~~ i-fl{t,,I;f Ji , ._it ill~ ~1l:it~ 

~~~~Ma~t~~~~-~~~M~~~~4~3£ 

~ ' @iT1ft~~~~k..tk;tf{Jl1-'M.~J~~-ft1bW/l~~~-

C) ft..1t,o/ Ji' ; t.,C&. 

1fJ. ~ - ~ ~ :~.Ab,?;_? .It ' fl i. ~ ~ ~ - lt 1thy It * di, , ]i ~ Jt 

ili-••~~-~~•M•~-~-~~~•-~~­
ra,.::t.~1f-~:tt£~ 0 

15. ~n o/ ii -$-:f 1J ~ fl] ~ 14 1ft PIT~~~ i¼ ' ~ o/ ~,fj }a.~ i .::.. ~ 1t 

%,7 Jt ~{i. .:11 @; ¼ ~ : 

7t} ~- ~ ~ ft1t-~>' It , qi lt~~ ~ .::..~,if:.,;7 Ji~ oo ' 3E$-.il 

25 



20093:I 599 

0 

ili••*~~-~U•M••tM~~~-•-~~­
. ra, z~ 2¥-~ ft>~~ O 

16. :ku tJI ttl-flJftllL~ 11 ~Plr~~4ik , Jt. 4t ~~ ~##JilfX.{Atj~ 

+ g,¼.;ff- I Jt:}.~~ a 

1 7. -kn lf1 if~ itl .te. fi1 ~ 11 ~ ?fr iai :.t... ;;-- i£:- ' ~ If -3-1! ~ f<t ~ ~ 1l1 ~ 

-r-B¾~- L Jf.b.*t;tl 0 

18. ~ 1¥ tt 4111.le. 00 ~ 11 J:Ji faJt ~ ~ :¥ i¼ , :Jt. tJ:t m, ~ tt r.,, ~ rai 1r-1!: 

;f-:t..~ffe-~*;ff : 

~~~••&~i½~~4-*tM,«I~tt•§~Ma 

L At 1-1{. J'E ~ ~ :f 1~ ;fkJt;tl.:t.. raj ; i:c&. 

tt ~ ft 1t It if!. ff - Sf J_g. 1c ti a , Jl f 1J $ 4 lli il 1* :lk. j* ~ 0 

0 19. :ku o/ ~ ~ ftl le 00 ~ 11 lJi fiJr it 3::-17 i¼ , Jt. tf t~ ~ ~ ..:::. ~ 1t ~ ~ 

~#l§.~i,;:l:JLA...A:iir.Jt.!t o 

20. ~ t tt lf i 1J .fe. Ill ~ 11 :i:_Q ffl M£ ~ 4 i~ , ~ 1t1 ~ te.. ti ff i~ ~ - ~ 

-~5fj.§$Jt~J~ SONOS ~(split program virtual ground SONOS)'tc 

;~,tt 0 

26 



20093:I 599 

+- ... Ills\: 

C, 

0 

27 



20093:I 599 

22 
30 

28 
li 26 

24 
16 

20 

g 

0 
~l Ii! 

0 22 
30 

28 
l:! 26 

24 
16 

20 

l2 

~2!11 

28 



20093:I 599 

C) 

0 
ill 

l06 

) 
106 

llQ 

HM 
/ 

l!Q 

108 

100 

29 

) 
l{}6 

l06 

llO 

104 

/ 
1JQ 

!08 

11£ 



20093:I 599 

104 
pr' 

104 r 
llQ. llQ 

24~ 122 1 lS 
20 

i08 108 
/'.,.,.-1 

I 
( llli J ) l lifi ) ) l lli ( 

I 
106 106 

I 102 

0 
) 100 ) 

104 !04 

~ ~ 

ill 1lQ 

0 

100 

30 



20093:I 599 

() 

0 2081 

2:C'6J232 

31 



20093:I 599 

0 

C) 

32 

,,.,---232 

222 

206 

✓-23'2 

_.2201 
~km 
,wj 



20093:I 599 

0 

0 

33 



20093:I 599 

212 

0 

0 

34 



200931599 

0 

0 

... 

35 

212 

\ 
212 

212 

212 



20093:I 599 

0 

C) 

36 

~232 

200 

2.20 
222 



20093:I 599 

0 

0 

:202 

200 

~19til 

,---232 

20:6 

~232 

242 
----i~ 224. 

~§~gfil=====:::::::;,d_gE§§~~~·~ 

202 

200 

37 

\ 
200 



20093:I 599 

.. 

206 

200 

0 
$($21111 

0 

38 



Electronic Acknowledgement Receipt 

EFSID: 21083050 

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/Connie Chen 

Filer Authorized By: Winston Hsu 

Attorney Docket Number: NAU Pl 220USA 1 

Receipt Date: 31-DEC-2014 

Filing Date: 15-JUL-2014 

Time Stamp: 04:12:15 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1 
Information Disclosure Statement (IDS) 

2143884.PDF 
Form (SB08) 

28998 

no 3 
ee 29a 7 c4 79e 370089cb54b3 c893 cf7 ed7f2 c 

d2ce 

Warnings: 

Information: 



This is not an USPTO supplied IDS fillable form 

5501975 

2 Foreign Reference TWN_200743160.pdf no 39 
071 fe77ab444557dfd1 8e56b5eb6af31684'. 

864b 

Warnings: 

Information: 

6400420 

3 Foreign Reference TWN_200908325.pdf no 38 
a2b 1 ea45dbc1 0d73531 a20e68993beaae03 

9e744 

Warnings: 

Information: 

5795004 

4 Foreign Reference TWN_200931599.pdf no 39 
b 1887a631 ab3de4924e54c62d3f039748fd 

880a1 

Warnings: 

Information: 

Total Files Size (in bytes) 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 A~~lications 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 A~~lication 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 A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

14/331,229 07/15/2014 Ming-Te Wei NAUP1220USA1 
CONFIRMATION NO. 8157 

PUBLICATION NOTICE 27765 
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX 506 
MERRIFIELD, VA 22116 

11111111111111111 lllll ll]~!l]!~l!~l!~li111111nu] 11111111111111111111111 

Title:METHOD FOR FABRICATING METAL-OXIDE SEMICONDUCTOR TRANSISTOR 

Publication No.US-2014-0322883-A 1 
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 USPTO'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 



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/331,229 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 10 (37 CFR 1.16(i)) 
minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 1 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ 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 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

14/331,229 07/15/2014 2812 1600 NAUP1220USA1 10 1 

27765 
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
P.O. BOX 506 
MERRIFIELD, VA 22116 

CONFIRMATION NO. 8157 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~HI ~HI II] 111111111111111 IIII IIII 

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 

lnventor(s) 

Applicant( 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; 

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 
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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 AIA (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 US PTO 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-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei 
STATEMENT BY APPLICANT 

Art Unit N/A 
( Not for submission under 37 CFR 1.99) 

Examiner Name N/A 

Attorney Docket Number NAUP1220USA1 

U.S.PATENTS 

Examiner Cite Kind 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code 
Issue Date Name Relevant Passages or Relevant 

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 



Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei 
STATEMENT BY APPLICANT 

Art Unit N/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 

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 



Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei 
STATEMENT BY APPLICANT 

Art Unit N/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 Kind Publication 
Pages,Columns,Lines where 

Initial* No 
Publication Number 

Code Date 
Name Relevant Passages or Relevant 

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 



Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei 
STATEMENT BY APPLICANT 

Art Unit N/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 A1 2010-05-06 Liu 

12 20100210084 A1 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 



Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei 
STATEMENT BY APPLICANT 

Art Unit N/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 A1 2012-07-19 KWOK 

23 20020061625 A1 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 



Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei 
STATEMENT BY APPLICANT 

Art Unit N/A 
( 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 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

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. 

1 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*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. 



Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor Ming-Te Wei 
STATEMENT BY APPLICANT 

Art Unit N/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 
D 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 

D 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). 

D See attached certification statement. 

D Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

[gJ 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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PTO/AIA/80 (07-12) 
Approved for use through 11130/2014. OMS 0651-0035 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless It displays a valid 0MB control number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

l hereby revoke all previous powers of attorney given in the application identified in the attached statement 
under 37 CFR 3. 73(c). 
I hereby appoint: 

0 Practitioners associated with Customer Number: 
127765 I OR 

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

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 assigned mili: to the undersigned according to the USPTO assignment records or assignments docu ments 

attached to thls 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: 

0 The address associated with Customer Number: 127765 I OR 
Firm or 
Individual Name 

Address 

City 

Country 

Telephone I Email 

Assignee Name and Address: 

UNITED MICROELECTRONICS CORP. 
No.3, U-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 PTO/SB/96 or equivalent) is required to be 

Filed In each application in which this form ls 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 indiyidual whose signature and title is supplied below is authorized to act on behalf of the assignee 

Signature \}('Al A~ ZJ~ ~-&./ J 

Date SEP 2 6 2012 
Name Chia-Tsung Hung t/ Telephone +886-3-5782258 

Title CHAIRMAN 
This ccllection of information 1s required by 37 CFR 1. 31, 1.32 and 1.33. The information is required to obtain or retain a benefh by the pubhc which is to file {and 

by the USPTO to process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 

to complete, including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the Individual case. Any 

comments on the amount of time you require to ccmplete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 

U.S. Patent and Trademark Office. U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 



PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 displa s a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73{c} 
ApplicanVPatent Owner: UNITED MICROELECTRONICS CORP. 

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

Titled: 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, etc.) 

states that, for the patent application/patent identified above, it is (choose .Q!!!! of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

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

D 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. 

D 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. D 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 .Q!!!! of options A or B below): 

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

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

1. From: To: 

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

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

2. From: To: 

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

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

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1 .14. This collection is estimated to take 12 minutes to complete. including 
gathering, preparing, and submitting the completed application form to the US PTO. 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. 



PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 displa s a valid 0MB 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). 

GJ 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 

Winston Hsu 
Printed or Typed Name 

[Page 2 of 2] 

Date 

41,526 
Title or Registration Number 



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-P 1220-USA:0 

CUST#UMCD-2009-03 75 

Assignment, Page 1 of 2 F#NPO-P0002E-US I 

DSC0-099U00 I 865 



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 he made or entered into which would conflict with this assignment; 

ASSIGNOR further covenants that ASSIGNEE w.ill, 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 wiU 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 apphcation. 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 thiJUL 0 8 2010 (Date of 
signing). rt·Hf-ulJ A.i'~ob JHf J;. ,~ u lll! • 1 

(Type name of inventor) 

Ming-Te Wei 

Wen-Chen Wu 

Lung-En Kuo 

Po-Chao Tsao 

MPO#NA U-P I 220-USA:O 

CUST#UMCD-2009-0375 

Signature of INVENTOR 

if; h4- I~ ; l,t)e,,/ 
IJ 

Assignment, Page 2 of 2 F#NPO-P0002E-US I 

DSC0-099U00 I &6S 



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-P 1220-USA:0 

CUST#UMCD-2009-03 75 

Assignment, Page 1 of 2 F#NPO-P0002E-US I 

DSC0-099U00 I 865 



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 
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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. 
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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. 
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3. The method of claim 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 claim 1, wherein the hard mask comprises silicon 

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 claim 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 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. 

Page 10 of 12 



10. The method of claim 9, wherein the first dielectric layer comprises 

a silicon oxide layer and the second dielectric layer comprises a 

silicon nitride layer. 
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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 di verse. 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 

source/drain regions as polysilicon readily blocks ions from entering 

the channel region. 

[0004] As the dimension of semiconductor devices decreases, the 

fabrication of transistors also improves substantially for 

fabricating small size 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 spacer. 

[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 affects 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 

as polysilicon residue and line end bridge would result, whereas 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 sidewall of the gate thereafter. As some of the spacer 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 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. 
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[0008) According to another aspect 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 disposed 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 Figs. 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 nitrides 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 from a material consisting 

of SiO2 , 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 shown) on the hard mask and then using the photoresist as 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 illustrates a top view of the 

gate formed after the first photo-etching process. As 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 insulating layer 18, a patterned gate polysilicon 

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 recesses 34 in the semiconductor substrate 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 fill 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 recesses 34 to provide a compressive strain 

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 this 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 silicon 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 also 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 is 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, the polysilicon 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. These deposited silicon oxide and silicon 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 addressed 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 deposited 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 process 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, the silicon nitride 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 silicon 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. Despite the fabrication sequence of this 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 second photo-etching process to define 

the polysilicon slot while separating 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 

disclosure should be construed as limited only by the metes and bounds 

of the appended claims. 
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City I Tainan City I State/Province I 
Postal Code I I Country i I TW 
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Legal Name 
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Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 
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Correspondence Information: 
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Attorney Docket Number NAUP1220USA 1 I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 3 I Suggested Figure for Publication (if any) I 

Filing By Reference: 
Only compete this section when filing an application by reference under 35U.S.C.111 (c) and 37 CFR 1 .57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

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

.-
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 1 

filed application 

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

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

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

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: ® Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 
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This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required 
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the application number blank. 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Division of 12837475 2010-07-15 

Additional Domestic Benefit/National Stage Data may be generated within this form I I Add 
by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (POX) ithe information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 

Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
I I Add button. 
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Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File) Transition 
Applications 

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

□ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Authorization to Permit Access: 

~ Authorization to Permit Access to the Instant Application by the Participating Offices 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date offiling this Authorization. 

Applicant Information: 

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

Applicant 1 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 
0 Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. 10 Person who shows sufficient proprietary interest 

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

I 
Name of the Deceased or Legally Incapacitated Inventor : I 

If the Applicant is an Organization check here. ~ 
Organization Name I UNITED MICROELECTRONICS CORP. 
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Assignee Information including Non-Applicant Assignee Information: 

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

Assignee 1 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 
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City I State/Province 
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Phone Number Fax Number 

Email Address 
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selecting the Add button. I Add I 
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This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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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 the Freedom of Information Act requires disclosure of these records. 

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 pursuan 
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 inspections 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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