
UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

13/288,919 10/14/2014 

60909 7590 09/24/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

PATENT NO. 

8859374 

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. 

PM07027D1 3343 

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 336 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): 

IGOR POLISHCHUK, Fremont, CA; 
Sagy LEVY, Zichron Ya'aqov, ISRAEL; 
Krishnaswamy RAMKUMAR, San Jose, CA; 

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. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

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) 

60909 7590 08/26/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

APPLICATION NO. FILING DATE 

13/288,919 11/03/2011 

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 
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 envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

IGOR POLISHCHUK PM07027Dl 3343 

TITLE OF INVENTION: MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION GATE 
ELECTRODE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

NGO,NGANV 2893 

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 

438-287000 

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 11/26/2014 

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 

Cypress Semiconductor Corporation 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

San Jose, CA 

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

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

~ 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. 
~ The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any 

overpayment, to Deposit Account Number 5 O 3 7 8 1 ( 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 -~/~L=a=rrye+-~J~. ~J~o~h=n=s~o~n/~-------­
Typed or printed name Larry J • Johnson 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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Date __ 0~9~/0~3~/2~0_14 _____ _ 

R .. N 56,861 eg1strat1on o. ________________ _ 
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Electronic Patent Application Fee Transmittal 

Application Number: 13288919 

Filing Date: 03-Nov-2011 

Title of Invention: 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A 
HIGH WORK FUNCTION GATE ELECTRODE 

First Named Inventor/Applicant Name: IGOR POLISHCHUK 

Filer: Larry Joel Johnson/Alma Fazlic 

Attorney Docket Number: PM07027Dl 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

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 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 20039411 

Application Number: 13288919 

International Application Number: 

Confirmation Number: 3343 

Title of Invention: 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A 
HIGH WORK FUNCTION GATE ELECTRODE 

First Named Inventor/Applicant Name: IGOR POLISHCHUK 

Customer Number: 60909 

Filer: Larry Joel Johnson/Alma Fazlic 

Filer Authorized By: Larry Joel Johnson 

Attorney Docket Number: PM07027Dl 

Receipt Date: 03-SEP-2014 

Filing Date: 03-NOV-2011 

Time Stamp: 19:26:33 

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 5406 

Deposit Account 503781 

Authorized User 

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

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

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

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

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

File Listing: 

Document 
Document Description File Name 

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

17660 

1 Transmittal Letter 
PM07027D1 _lssueFeeletter _09 

032014.pdf 
no 2 

bd3 7 c4 5 669c2f2140605 b85 268402f5 8fc87 
01c4 

Warnings: 

Information: 

1108212 

2 Issue Fee Payment (PTO-85B) 
PM07027D l_lssueFee_090320 

14.pdf 
no 1 

4e40c2522175df58011260b5978042ed795 
61d10 

Warnings: 

Information: 

30623 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
bl 25197790ae91 ce0141806a69460c46db3 

d51a5 

Warnings: 

Information: 

Total Files Size (in bytes) 1156495 

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. 
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Application No. 13/288,919 
Attorney Docket No. PM07027Dl 

Page 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

IGOR POLISHCHUK 

Application No.: 13/288,919 

Filed: 11-03-2011 

For: MEMORY TRANSISTOR WITH 
MULTIPLE CHARGE STORING 
LAYERS AND A HIGH WORK 
FUNCTION GATE ELECTRODE 

) Examiner: NGO, NGAN V 

) 
) Group Art Unit: 2893 
) 
) Confirmation No.: 3343 
) 
) 
) 
) 
) 

ISSUE FEE TRANSMITTAL 

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

Sir: 

Applicant is in receipt of a Notice of Allowance and Fees Due Form, mailed August 26, 

2014 in connection with the above-identified application. The Issue Fee is due on or before 

November 26, 2014. Applicant hereby submits the Issue Fee. 

The Commissioner is hereby authorized to charge any appropriate fees under 37 C.F.R. §§ 1.16, 

1.17, 1. 18, 1.19, 1.20 and 1.21 that may be required to issue the present application, and to credit 

any overpayments, to Deposit Account No. 50-3781. 

Customer No.: 60909 

Sandisk Technologies, Inc. - Ex. 1039, Page 000007



Application No. 13/288,919 
Attorney Docket No. PM07027Dl 

Page2 

Should the Patent Office have any questions regarding this submission or the application 

in general, the Patent Office is urged to contact the Applicant's attorney, Larry J. Johnson, by 

telephone at (408) 545-7194. All correspondence should continue to be directed to the address 

given below. 

Dated: 09/03/2014 

Cypress Semiconductor Corporation 
198 Champion Court 
San Jose, CA 95134 
Facsimile: (408) 545-6911 
Customer No.: 60909 

Customer No.: 60909 

Respectfully submitted, 

By: /Larry J. Johnson/ 
Larry J. Johnson 
Attorney for Applicant 
Registration No. 56,861 

Sandisk Technologies, Inc. - Ex. 1039, Page 000008



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 

60909 7590 08/26/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

APPLICATION NO. FILING DATE 

13/288,919 11/03/2011 

FIRST NAMED INVENTOR 

IGOR POLISHCHUK 

EXAMINER 

NGO,NGANV 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 08/26/2014 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

PM07027Dl 3343 

TITLE OF INVENTION: MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION GATE 
ELECTRODE 

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 11/26/2014 

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) 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

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) 

60909 7590 08/26/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

APPLICATION NO. FILING DATE 

13/288,919 11/03/2011 

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 
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 envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

IGOR POLISHCHUK PM07027Dl 3343 

TITLE OF INVENTION: MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION GATE 
ELECTRODE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

NGO,NGANV 2893 

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 

438-287000 

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 11/26/2014 

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 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/288,919 11/03/2011 

60909 7590 08/26/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

FIRST NAMED INVENTOR 

IGOR POLISHCHUK 

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. 

PM07027D1 3343 

EXAMINER 

NGO,NGANV 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 08/26/2014 

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 
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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 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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13/288,919 

Applicant(s) 
POLISHCHUK ET AL. 

Notice of Allowability Examiner 
NGAN NGO 

Art Unit 
2893 

AIA (First Inventor to 
File) Status 

No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and M PEP 1308. 

1. [8J This communication is responsive to the IDS filed 8-11-14. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

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

3. [8J The allowed claim(s) is/are 16, 19 and 21-34. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see ~;ttp:i/V'vww.uspto.gov/patentsiinit events/pph/index.is_p or send an inquiry to PPHfeedback@uspto.aov. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. [8J Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 20140811 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/NGAN NGO/ 
Primary Examiner, Art Unit 2893 

U.S. Patent and Trademark Office 

5. [8J Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140820 
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Application/Control Number: 13/288,919 

Art Unit: 2893 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Examiner's Amendment 

An examiner's amendment to the record appears below. Should the 

changes and/or additions be unacceptable to applicant, an amendment may be 

filed as provided by 37 CFR 1.312. To ensure consideration of such an 

amendment, it MUST be submitted no later than the payment of the issue fee. 

In the claims: 

Claim 16, line 5, delete "including". 

Any inquiry concerning this communication should be directed to 

Examiner Ngan Ngo at telephone number (571) 272-1711. The fax phone 

number for the organization where this application or proceeding is assigned is 

(571 )-273-8300. 

Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for published applications may be obtained from either Private PAIR or Public 

PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see http://pair­

direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll­

free). 
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Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/3112012. 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 contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
13/288,919 I 

Filing 
12011-11-03 

Docket Number 
PM07027D1 I 

Art I 2893 Number Date (if applicable) Unit 

First Named 
IGOR POLISHCHUK 

Examiner 
NGO, NGANV 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

lg] Enclosed 

□ Amendment/Reply 

lg] Information Disclosure Statement (IDS) 

□ Affidavit(s)/ Declaration(s) 

□ Other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
lg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 503781 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

lg] Patent Practitioner Signature 

□ Applicant Signature 
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PTO/SB/30EFS (07-09) 
Approved for use through 07/3112012. 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 contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature / Larry J. Johnson/ Date (YYYY-MM-DD} 2014-08-11 

Name Larry J. Johnson Registration Number 56861 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether 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 pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public 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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Attorney Docket Number PM07027D1 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 □ 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 13288919 

Filing Date 2011-11-03 
INFORMATION DISCLOSURE First Named Inventor I Igor Polishchuk 
STATEMENT BY APPLICANT 

Art Unit 2893 
( Not for submission under 37 CFR 1.99) 

Examiner Name I YUSHIN, NIKOLAY K 

Attorney Docket Number PM07027D1 

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 The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

~ A certification statement is not submitted herewith. 
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 / Larry J. Johnson / Date (YYYY-MM-DD) 2014-08-11 

Name/Print Larry J. Johnson Registration Number 56861 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether 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 pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public 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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Electronic Patent Application Fee Transmittal 

Application Number: 13288919 

Filing Date: 03-Nov-2011 

Title of Invention: 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A 
HIGH WORK FUNCTION GATE ELECTRODE 

First Named Inventor/Applicant Name: IGOR POLISHCHUK 

Filer: Larry Joel Johnson/Melissa Lico 

Attorney Docket Number: PM07027Dl 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

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: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

RCE - 2nd and Subsequent Request 1820 1 1700 1700 

Total in USD ($) 1700 
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Electronic Acknowledgement Receipt 

EFSID: 19835844 

Application Number: 13288919 

International Application Number: 

Confirmation Number: 3343 

Title of Invention: 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A 
HIGH WORK FUNCTION GATE ELECTRODE 

First Named Inventor/Applicant Name: IGOR POLISHCHUK 

Customer Number: 60909 

Filer: Larry Joel Johnson/Melissa Lico 

Filer Authorized By: Larry Joel Johnson 

Attorney Docket Number: PM07027Dl 

Receipt Date: 11-AUG-2014 

Filing Date: 03-NOV-2011 

Time Stamp: 19:08:38 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1700 

RAM confirmation Number 5996 

Deposit Account 503781 

Authorized User 

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

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

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

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

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

File Listing: 

Document 
Document Description File Name 

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

1 Transmittal Letter 
PM07027Dl _ Transmittal Letter 

_08112014.pdf 

19147 

no 2 
3b91 ce46939d 156ffe27ab71 e6e 7d241715 

a/264 

Warnings: 

Information: 

697862 

2 
Request for Continued Examination PM07027Dl_RCE_08112014. 

3 
(RCE) pdf 

no 
de 7 de 7b4 9a9f72a9fd 9 5 cff8bbeffa0965 7f4 

399 

Warnings: 

Information: 

612231 

3 
Information Disclosure Statement (IDS) PM07027Dl_lDSform_0811201 

4 
Form (SB0S) 4.pdf 

no 
9013c615d72b320ced57 e50625f00ee71 b9 

53d75 

Warnings: 

Information: 

30166 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
b20bda901 b839134f4c22fe6af3391306f9a 

7728 

Warnings: 

Information: 

Total Files Size (in bytes) 1359406 

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. 
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Application No. 13/288,919 
Attorney Docket No. PM07027Dl 

Page 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

IGOR POLISHCHUK 

Application No.: 13/288,919 

Filed: 11-03-2011 

For: MEMORY TRANSISTOR WITH 
MULTIPLE CHARGE STORING 
LAYERS AND A HIGH WORK 
FUNCTION GATE ELECTRODE 

) 
) Examiner: NGO, NGAN V 
) 
) Group Art Unit: 2893 
) 
) Confirmation No.: 3343 
) 
) 
) 
) 

REQUEST FOR CONTINUED EXAMINATION 
AND INFORMATION DISCLOSURE STATEMENT 

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

Sir: 

Applicant hereby submits the Request for Continued Examination to be considered with 

the IDS for the above referenced application. In compliance with the duty of disclosure under 37 

CPR§ 1.56 and in accordance with the practice under 37 CPR§§ 1.97 and 1.98, the Examiner's 

attention is directed to the documents listed on the enclosed PTO-1449. 

In accordance with 37 CPR § l.97(h), this Information Disclosure Statement is not to be 

construed as an admission that the information cited is or is considered to be material to 

patentability as defined in 37 CPR § l .56(b ), nor as an admission that the information constitutes 

prior art within the meaning of 35 USC§§ 102 and/or 103. 

It is respectfully requested that the information listed on the PTO-1449 be considered by 

the Examiner, and that an initialed copy of the PTO-1449 be returned indicating that such 

information was considered. 

Customer No.: 60909 
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Application No. 13/288,919 
Attorney Docket No. PM07027Dl 

Page 2 

The Commissioner is hereby authorized to charge any appropriate fees under 37 C.F.R. 

§§ 1.16, 1.17, 1. 18, 1.20 and 1.21 that may be required to maintain pendency of the present 

application, and to credit any overpayments, to Deposit Account No. 50-3781. 

Should the Patent Office have any questions regarding this submission or the application 

in general, the Patent Office is urged to contact the Applicant's attorney, Larry Johnson, by 

telephone at (408) 545-7194. All correspondence should continue to be directed to the address 

given below. 

I 

I 

Date: 08/11/2014 

Cypress Semiconductor Corporation 
198 Champion Court 
San Jose, CA 95134 
Facsimile: (408) 545-6911 
Customer No.: 60909 

Customer No.: 60909 

Respectfully submitted, 

By: / Larry J. Johnson / 

Larry J. Johnson 
Attorney for Applicant 
Registration No. 56,861 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 13/288,919 11/03/2011 □ To be Mailed 

ENTITY: [8J LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

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

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

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

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * 

(37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * 

(37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
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)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

08/11/2014 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) • 16 Minus ** 20 = 0 X $80 = 0 
0 

Independent z (37 CFR 1 .16(h)) * 3 Minus ***3 = 0 X $420 = 0 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

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

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent * Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /LAJUAN HICKSON/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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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 

60909 7590 07/08/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

APPLICATION NO. FILING DATE 

13/288,919 11/03/2011 

FIRST NAMED INVENTOR 

IGOR POLISHCHUK 

EXAMINER 

NGO,NGANV 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 07/08/2014 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

PM07027Dl 3343 

TITLE OF INVENTION: MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION GATE 
ELECTRODE 

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 10/08/2014 

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) 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

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) 

60909 7590 07/08/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

APPLICATION NO. FILING DATE 

13/288,919 11/03/2011 

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 
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 envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

IGOR POLISHCHUK PM07027Dl 3343 

TITLE OF INVENTION: MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION GATE 
ELECTRODE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

NGO,NGANV 2893 

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 

438-287000 

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 10/08/2014 

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. 
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AMENDMENT 

This paper is responsive to the Non-Final Office Action mailed on June 19, 2014, and is 

timely filed. 

Amendments to the Claims begin on page 2 of this paper. 

Remarks/Arguments begin on page 6 of this paper 
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Appl. No. 13/288,919 
Arndt. dated June 20, 2014 
Reply to the Office Action of June 19, 2014 

Amendments to the Claims: 

1-15. (Canceled) 

16. (Currently Amended) A method of forming a semiconductor device comprising: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a semiconductor 

substrate in at least a first region in which a non-volatile memory transistor is to be formed hy 

forming at least a substantially trap free bottom oxynitride layer followed by forming a charge 

trapping top oxynitride layer, wherein the ONO dielectric stack including includes a multi­

layer charge storage layer; 

forming an oxide layer on the surface of the substrate in a second region in which a 

metal oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a doped polysilicon layer on the surface of a ONO dielectric stack and on a 

surface of the oxide layer of the MOS logic transistor to form a first high work function gate 

electrode on [[a]] the surface of the ONO dielectric stack while concurrently forming a second 

high work function gate electrode on the oxide layer of the MOS logic transistor. 

17-18. (Canceled) 

19. (Previously Presented) A method according to claim 16, wherein the semiconductor 

substrate comprises a silicon surface over which the ONO dielectric stack is formed, the doped 

polysilicon layer comprises a P+ dopant, and wherein the method further comprises patterning 

the doped polysilicon layer, the ONO dielectric stack and the oxide layer to form an N-type 

(NMOS) silicon-oxide-nitride-oxide-silicon (SONOS) memory transistor and a P-type (PMOS) 

logic transistor. 

20. (Canceled) 

21. (Previously Presented) A method comprising: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a substrate in at 

least a first region in which a non-volatile memory transistor is to be formed, the ONO 

Page 2 of 8 

Sandisk Technologies, Inc. - Ex. 1039, Page 000051



Appl. No. 13/288,919 
Arndt. dated June 20, 2014 
Reply to the Office Action of June 19, 2014 

dielectric stack comprising a multi-layer charge storage layer including a silicon-rich, oxygen­

lean top silicon oxynitride layer and a silicon-rich, oxygen-rich bottom silicon oxynitride layer; 

forming a gate oxide on the surf ace of the substrate in a second region in which a metal 

oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a high work function gate electrode on the gate oxide. 

22. (Previously Presented) The method of claim 21, further comprising forming a high 

work function gate electrode formed over a surface of the ONO dielectric stack of the non­

volatile memory transistor. 

23. (Previously Presented) The method of claim 22, wherein forming the ONO 

dielectric stack comprises forming a trap-rich top silicon oxynitride layer and a substantially 

trap free silicon bottom oxynitride layer. 

24. (Previously Presented) The method of claim 22, wherein the substrate comprises a 

silicon surface over which the ONO dielectric stack is formed, and wherein forming the high 

work function gate electrode of the non-volatile memory transistor comprises forming a P+ 

doped polysilicon layer to form a nMOS silicon-oxide-nitride-oxide-silicon (SONOS) memory 

transistor. 

25. (Previously Presented) The method of claim 24, wherein forming the high work 

function gate electrode of the logic transistor comprises forming a P+ doped polysilicon layer 

to form a pMOS logic transistor. 

26. (Previously Presented) The method of claim 22, wherein the substrate comprises a 

silicon surface over which the ONO dielectric stack is formed, and wherein forming the high 

work function gate electrode of the non-volatile memory transistor comprises forming a N+ 

doped polysilicon layer to form a pMOS silicon-oxide-nitride-oxide-silicon (SONOS) memory 

transistor. 

Page 3 of 8 
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Appl. No. 13/288,919 
Arndt. dated June 20, 2014 
Reply to the Office Action of June 19, 2014 

27. (Previously Presented) The method of claim 26, wherein forming the high work 

function gate electrode of the logic transistor comprises forming a N+ doped polysilicon layer 

to form a nMOS logic transistor. 

28. (Previously Presented) The method of claim 22, wherein forming the high work 

function gate electrode of the non-volatile memory transistor and forming the high work 

function gate electrode of the logic transistor comprises forming and patterning a single, doped 

polysilicon layer. 

29. (Previously Presented) The method of claim 21, wherein forming the ONO 

dielectric stack comprises forming a trap-rich top silicon oxynitride layer and a substantially 

trap free silicon bottom oxynitride layer. 

30. (Previously Presented) The method of claim 21, wherein the substrate comprises a 

silicon surface, and wherein forming the high work function gate electrode of the logic 

transistor comprises forming a P+ doped polysilicon layer to form a pMOS logic transistor. 

31. (Previously Presented) The method of claim 21, wherein the substrate comprises a 

silicon surface, and wherein forming the high work function gate electrode of the logic 

transistor comprises forming a N+ doped polysilicon layer to form a nMOS logic transistor. 

32. (Previously Presented) A method comprising: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a substrate in at 

least a first region in which a non-volatile memory transistor is to be formed, the ONO 

dielectric stack comprising a multi-layer charge storage layer including a trap-rich top silicon 

nitride layer and a substantially trap free silicon bottom nitride layer; 

forming a gate oxide on the surf ace of the substrate in a second region in which a metal 

oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a high work function gate electrode on the gate oxide. 
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Appl. No. 13/288,919 
Arndt. dated June 20, 2014 
Reply to the Office Action of June 19, 2014 

33. (Previously Presented) The method of claim 32, further comprising forming a high 

work function gate electrode formed over a surface of the ONO dielectric stack of the non­

volatile memory transistor. 

34. (Previously Presented) The method of claim 33, wherein forming the high work 

function gate electrode of the non-volatile memory transistor comprises forming a P+ doped 

polysilicon layer to form a nMOS silicon-oxide-nitride-oxide-silicon (SONOS) memory 

transistor, and wherein forming the high work function gate electrode of the logic transistor 

comprises forming a P+ doped polysilicon layer to form a pMOS logic transistor. 
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Appl. No. 13/288,919 
Arndt. dated June 20, 2014 
Reply to the Office Action of June 19, 2014 

Status of the Claims 

Remarks 

Claim 16 is amended. Claims 1-15, 17, 18, and 20 are canceled. No new matter is added. 

Claims 21-34 are allowed. 

Allowable Subject Matter 

Claim 20 is objected to as being dependent upon the rejected base claim 16 but would be 

allowable if rewritten into independent form. 

Claim Amendments 

The amendments to the claims are fully supported by the specification as originally filed, 

and no new matter will be added by entry of the amendment(s). The Applicants have amended 

the claims to expedite prosecution by taking allowable subject matter and not because the 

Applicants acquiesce to the rejections set forth in the Office Action. The amendments are not 

intended to limit the scope of equivalents to which any claim element may be entitled. 

Summary of the Office Action 

Claims 16-19 are rejected under pre-AlA 35 U.S.C. 102(b) as allegedly being anticipated 

by Roizin et al (US 2005/0186741 Al, cited by applicants). 

Claims 21-34 are allowed. 

Response to Rejections and Objections 

Claim 16 has been amended to include the allowable features of claim 20. Therefore, 

claim 16 and all the claims that depend therefrom are now in condition for allowance, and the 

rejections and objections associated with claims 16-20 are now moot. 
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Appl. No. 13/288,919 
Arndt. dated June 20, 2014 
Reply to the Office Action of June 19, 2014 

Reservation of Rights 

Applicants believe every assertion by the Office Action has been addressed, however in 

the interest of clarity and brevity, Applicants may not have asserted every available argument for 

each assertion made in the Office Action. Applicants' silence regarding any such assertion does 

not constitute any admission or acquiescence. Applicants reserve all rights not exercised in 

connection with this response, such as the right to challenge or rebut any tacit or explicit 

characterization of any reference or of any of the present claims, the right to challenge or rebut 

any asserted factual or legal basis of any of the rejections, the right to swear behind any cited 

reference such as provided under 37 C.F.R. § 1.131 or otherwise, or the right to assert co­

ownership of any cited reference. Applicants do not admit that any of the cited references or any 

other references of record is relevant to the present claims, or that they constitute prior art. To 

the extent that any rejection or assertion is based upon the Examiner's personal knowledge, 

rather than any objective evidence of record as manifested by a cited prior art reference, 

Applicants timely object to such reliance on Official Notice, and reserve all rights to request that 

the Examiner provide a reference or affidavit in support of such assertion, as required by MPEP 

§ 2144.03. Applicants reserve all rights to pursue any cancelled claims in a subsequent patent 

application claiming the benefit of priority of the present patent application, and to request 

rejoinder of any withdrawn claim, as required by MPEP § 821.04. 

Conclusion 
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Appl. No. 13/288,919 
Arndt. dated June 20, 2014 
Reply to the Office Action of June 19, 2014 

Applicant respectfully submits that the claims are in condition for allowance and 

notification to that effect is earnestly requested. The Examiner is invited to telephone Applicant's 

attorney, Larry J. Johnson at 408-545-7194. 

It is believed no further fees are required for filing this amendment. However, if 

necessary, please charge any additional fees under 37 CPR§§ 1.16, 1.17, 1.18, 1.20 and 1.21 that 

may be required to maintain pendency of the present application, or apply any credits to our PTO 

deposit account number: 50-3781. 

Dated: June 20, 2014 

Respectfully submitted, 
for Igor Polishchuk, et al. 

By: /Larry J. Johnson/ 
Larry J. Johnson, Reg. No. 56,861 
Attorney for the Applicant(s) 
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Application/Control Number: 13/288,919 

Art Unit: 2893 

The present application is being examined under the pre-AIA first to invent 

provisions. 

Page 2 

The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 

102 that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country 
or in public use or on sale in this country, more than one year prior to the date of application 
for patent in the United States. 

Claims 16 and 19 are rejected under pre-AIA 35 U.S.C. 102(b) as being 

anticipated by Roizin et al (US 2005/0186741 A1, cited by Applicants). 

Roizin discloses in figure 13 a method of forming a semiconductor device 

comprising: forming an oxide-nitride-oxide (ONO, 261,262,263) dielectric stack on a 

surface of a semiconductor substrate (210) in at least a first region (202) in which a non­

volatile memory transistor is to be formed, the ONO dielectric stack including a multi­

layer charge storage layer; forming an oxide layer (263) on the surface of the substrate 

in a second region (201) in which a metal oxide semiconductor (MOS) logic transistor is 

to be formed; and forming a doped polysilicon layer (1301) on the surface of a ONO 

dielectric stack and on a surface of the oxide laver of the MOS logic transistor to form a 

first high work function gate electrode on the surface of the ONO dielectric stack while 

concurrently forming a second high work function gate electrode on the oxide laver of 

the MOS logic transistor. See paragraphs [0029] and [0053] 

In re claim 19, Roizin teaches the semiconductor substrate comprises a silicon 

surface over which the ONO dielectric stack is formed, the doped polysilicon layer 

comprises a P+ dopant, and wherein the method further comprises patterning the doped 
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Application/Control Number: 13/288,919 

Art Unit: 2893 

polysilicon layer, the ONO dielectric stack and the oxide layer to form an N-type 

Page 3 

(NMOS) silicon-oxide-nitride-oxide-silicon (SONOS) memory transistor and a P-type 

(PMOS) logic transistor. 

Claim 20 is objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the 

base claim and any intervening claims. 

Claims 21-34 stand allowed. 

Any inquiry concerning this communication should be directed to Examiner Ngan 

Ngo at telephone number (571) 272-1711. The fax phone number for the organization 

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

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

/Ngan Ngo/ 

Primary Examiner, Art Unit 2893 
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Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 

English language translation is attached. 
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Application Number 13288919 

Filing Date 2011-11-03 
INFORMATION DISCLOSURE First Named Inventor I Igor Polishchuk 
STATEMENT BY APPLICANT 

Art Unit 2893 
( Not for submission under 37 CFR 1.99) 

Examiner Name I YUSHIN, NIKOLAY K 

Attorney Docket Number PM07027D1 

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 The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

~ A certification statement is not submitted herewith. 
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 Date (YYYY-MM-DD) 

Name/Print Larry Johnson Registration Number 56861 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.17 

Sandisk Technologies, Inc. - Ex. 1039, Page 000087



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 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 pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public 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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PCT/US2013/048885 14.11.2013 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 
PM727D1CIPWO ACTION as well as,. where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US13/48885 01 July 2013 (01.07.2013) 01 July 2012 (01.07.2012) 

Applicant 
Cypress Semiconductor Corporation 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant • 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of j_ sheets. 

D It is also accompanied by a copy of~ach prior art document cited in this report. 

I. Basis of the report 

a. • With regard to the language, the international search was carried out on the basis of: 

IZJ the international application in the language in which it was filed. 

D a translation of the international application ·into ______________ which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)). 

b. D This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid se_quence disclosed in the international application, see Box No. I. 

2. D, Certain claims were found unsearchable (see Box No. II). 

3. D Unity of invention is lacking (see Box No. III). 

4. With regard to the title, 

D the text is approved as submitted by the applicant. 

IZJ the text has been established by this Authority to read as follows: 

MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS 

5. With regard to the abstract, 

IZJ the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6.· With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _3 ____ _ 

IZJ as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 
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PCT/US2013/048885 14.11.2013 

INTERNATIONAL SEARCH REPORT International application No. 

PCT /US 13/48885 

A. CLASSIFICATION OF SUBJECT MATIER 
IPC(8) - H01L 29/792 (2013.01) 
USPC - 438/591; 257/324, E29.308 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
IPC(8) - H01L 29/792 (2013.01) 
USPC - 438/920, 591; 257/321, 324, 325, E29.308, E29.309 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
MicroPatent (US Granted, US Applications, EP-A, EP-B, WO, JP, DE-G, DE-A, DE-T, DE-U, GB-A, FR-A); Google Patents; Google 
Scholar; IP.COM, IEEE Xplore; Search Terms Used: non volatile memory, memory, NVM, charge trapping layers, SONOS, silicon 
oxynitride, tunneling layer, anti-tunneling layer. high K dielectric, thin film, nanowire*, FinFET, metal gate, nitrated oxide, capping, 
blocking, trench, channel, opening, vertical, ONO logic, MOS, HV MOS. 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

_Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

y US 2011/0248332 A 1 (LEVY Set al.) October 13; 2011, Figure 2, paragraphs [0022), [0025), 1 -20 
[0045). 

y US 7,999,295 B2 (LAI E et al.) August 16, 2011, column 3, lines 29- 39, column 3, line 60 to 1-17, 20 
column 4, line 4. 

y US 7,723,789 B2 (LINH et al.) May 25, 2010, Figures 1A- 1H, column 2, line 63 to column 3, 2,5, 12-15, 18-20 
line 45. 

y US 2008/0293207 A1 (KOUTNY JR Wet al.) November 27, 2008, Abstract, Figures 3A, 3B, 6-9, 17, 19 
paragraphs (0050) - [0053). 

y US 2009/0039414 A1 (LUE H et al.) February 12, 2009, Abstract. 4,5, 13, 14, 16 

□ Further documents are listed in the continuation of Box C. □ . Special categories of cited documents: "T' later document published after the international filing date o'/eriority 
"A" document defining the general state of the art which is not considered date and not in conflict with the aph·lication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention . 
'"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the J?Ublication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be special reason (as specified) considered to involve an inventive step when the document is 
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such com hi nation 

means being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later than "&" document member of the same patent family 

the priority date claimed . 

Date of the actual completion of the international search Date of mailing of the international search report 

21 October2013 (21.10.2013) 1 4 NOV 2013 
Name and mailing address of the !SA/US Authorized officer: 

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Shane Thomas 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

PCT Helpdesk: 571-272-4300 
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 

Forrn PCT/ISA/210 (second sheet) (July 2009) 
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Electronic Patent Application Fee Transmittal 

Application Number: 13288919 

Filing Date: 03-Nov-2011 

Title of Invention: 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A 
HIGH WORK FUNCTION GATE ELECTRODE 

First Named Inventor/Applicant Name: IGOR POLISHCHUK 

Filer: Andrew J. Bateman/Ad nan Fazlic 

Attorney Docket Number: PM07027Dl 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

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: 

Extension-of-Time: 

Sandisk Technologies, Inc. - Ex. 1039, Page 000091



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Request for Continued Examination 1801 1 1200 1200 

Total in USD ($) 1200 
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Electronic Acknowledgement Receipt 

EFSID: 19247951 

Application Number: 13288919 

International Application Number: 

Confirmation Number: 3343 

Title of Invention: 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A 
HIGH WORK FUNCTION GATE ELECTRODE 

First Named Inventor/Applicant Name: IGOR POLISHCHUK 

Customer Number: 60909 

Filer: Andrew J. Bateman/Ad nan Fazlic 

Filer Authorized By: Andrew J. Bateman 

Attorney Docket Number: PM07027Dl 

Receipt Date: 09-JUN-2014 

Filing Date: 03-NOV-2011 

Time Stamp: 14:59:28 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1200 

RAM confirmation Number 1249 

Deposit Account 503781 

Authorized User 

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) 

Sandisk Technologies, Inc. - Ex. 1039, Page 000093



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 
Document Description File Name 

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

700086 

1 
Request for Continued Examination PM07027Dl - RCE_06092014. 

3 
(RCE) pdf 

no 
1 a6553e2e5f928f2d5b9c0e18196390df161 

021b 

Warnings: 

Information: 

2 Transmittal Letter 
PM07027Dl _ Transmittal Letter 

_06092014.pdf 

22978 

no 2 
82621807bac5da9f20a3685a6ad90d5f4bd 

c69a 

Warnings: 

Information: 

616081 

3 
Information Disclosure Statement (IDS) PM07027Dl - IDSl - 06092014. 

11 
Form (SB0S) pdf 

no 
77abac9f4134ee8c6ed0f9ae31215244115f 

941e 

Warnings: 

Information: 

3556880 

4 Non Patent Literature Max90000.pdf no 41 
696b6321188b4f4156f20d2a 1 db5c1 Sf 544: 

cc46 

Warnings: 

Information: 

533744 

5 Non Patent Literature Carley.pdf no 7 
036ab667fc5 d 21 eeab4a814efb4efd e63 964 

e9d0 

Warnings: 

Information: 

283612 

6 Non Patent Literature JEDEC.pdf no 9 
48a3ff5d 115fb028539e287014aa051 d8142 

6b4c 

Warnings: 

Information: 

690233 

7 Non Patent Literature 1 0Gigabit.pdf no 22 
744e03cdf8fcfc27f9a0ef7033dd374eb9491 

ae7 

Warnings: 

Information: 

2245125 

8 Non Patent Literature 16K.pdf no 10 
1 0ba370ff39353b533ce 7f6d3b98bbc605f5 

3c45 
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Warnings: 

Information: 

1771532 

9 Non Patent Literature lK.pdf no 8 
833 3 9c99d 3 a6794d 9 3 c2414 76007 c2b636t 

cc537 

Warnings: 

Information: 

520543 

10 Non Patent Literature 1 KHz.pdf no 5 
8d067a7bec70e9891 cc57b 1 c84440ed449t 

e78e4 

Warnings: 

Information: 

7973570 

11 Non Patent Literature 200MBaud.pdf no 62 
663270cb56cf38b82c6b 1 c73ea 1 a9a479ae 

4a06b 

Warnings: 

Information: 

1114327 

12 Non Patent Literature 2Kx16.pdf no 7 
9a3390b5dd 1 dfl 858d53fe 7519bec6e1 b20 

b3ea9 

Warnings: 

Information: 

1322043 

13 Non Patent Literature 2Kx8.pdf no 8 
7 cl cd672ba4 736ca9727 e54b20ce 759d708 

a460d 

Warnings: 

Information: 

394805 

14 Non Patent Literature MasatakaTakebuchi.pdf no 4 
fa0ef4b41 c300adc36d563c71 f3f98b479ee 

4e2 

Warnings: 

Information: 

777367 

15 Non Patent Literature SoonJinCho.pdf no 10 
8814371 a28df2505d605c461 a7508a5b906 

ea4d5 

Warnings: 

Information: 

595407 

16 Non Patent Literature Katsuhiko.pdf no 4 
ae9f60d5dcaabeb0b 1451 d55229d8c676b 

d127d 

Warnings: 

Information: 

497313 

17 Non Patent Literature Anderson.pdf no 4 
49e43eebcad4e611c4beb02c63839dc106t 

d38b0 
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Warnings: 

Information: 

347456 

18 Non Patent Literature Reza.pdf no 4 
001b128df4786dea8d6947 e71 ea98dcad91 

f5863 

Warnings: 

Information: 

376330 

19 Non Patent Literature JoseAlvarez.pdf no 2 
6f502ae0300b96f367391 b6b6aebc1 6803b 

cb2dc 

Warnings: 

Information: 

230665 

20 Non Patent Literature SMaLCamera.pdf no 3 
9b404 7 cbf4 5 c3 2a34b9f6165 00aS 98ae0d d 

bbflf 

Warnings: 

Information: 

640447 

21 Non Patent Literature Charvaka.pdf no 4 
ael c340f643e 75529ae20ad809cdc0db5f0f 

98f0 

Warnings: 

Information: 

145337 

22 Non Patent Literature ADNS2030H.pdf no 2 
36c59b2cbce95ab254fa 1 c3d82c7229bfe0f 

ce51 

Warnings: 

Information: 

94208 

23 Non Patent Literature ADNK2030.pdf no 1 
eS 80d c3 d b3b 7060cd d 1 f69f63eef9bc2 02b 

8fe00 

Warnings: 

Information: 

2070328 

24 Non Patent Literature ADNS2030L.pdf no 34 
1 086357d523ff014f692d2fa90099f4d4580 

b8b8 

Warnings: 

Information: 

198237 

25 Non Patent Literature ADNS2051.pdf no 2 
c61 fcl 01 0d2ffae66fa750e41f8bd50a81 dc2 

/04 

Warnings: 

Information: 

182225 

26 Non Patent Literature AgilentSelectionGuide.pdf no 3 
a24868d2f7 e6a24e9d4f221142c78cbe368f 

cc92 
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Warnings: 

Information: 

413002 

27 Non Patent Literature Algorithm.pdf no 5 
30f23f8df007a 124b9adb350b53d31 0fe6ef 

7bb8 

Warnings: 

Information: 

2516054 

28 Non Patent Literature Am99Cl 0A.pdf no 26 
bOd 92 Ob 77 dff948d 8f62efad cd a081ff535 8c 

782 

Warnings: 

Information: 

510333 

29 Non Patent Literature YinshangSun.pdf no 6 
c66ef59e6eb2ed81 85 3 572aaaa9 344bf2cat 

dd22 

Warnings: 

Information: 

1076034 

30 Non Patent Literature RogerCuppens.pdf no 6 
c71 ab0b7aa 1 b369e7968bc357b67284d63 

045a43 

Warnings: 

Information: 

716692 

31 Non Patent Literature KuniyushiYoshikawa.pdf no 5 
54ff2ad8c67a5bb9262f15f2ff832c17adfe35 

22 

Warnings: 

Information: 

1422449 

32 Non Patent Literature Yunlchi.pdf no 9 
4883d2805af3869ec3a228025da3d3b5090 

27b3a 

Warnings: 

Information: 

2261963 

33 Non Patent Literature 
PM07027D1 Cl Pl Cl_Applicatio 

no 60 
n_0l 202014.pdf 

1 de93a8a353da9ae6401 d64302368055f34 
ef07a 

Warnings: 

Information: 

447482 

34 Non Patent Literature Chen.pdf no 2 
7431dd9f476d0200af748014f5fe9775aec1 

4d47 

Warnings: 

Information: 

101390 
PM07027D1 CIPlWO Search Re 

35 Non Patent Literature - no 2 
port_ 11142013.pdf 

eb 14ac 4f63 c63148ed b4 5 aaS fOd 5 2124eeb 
9ce70 
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Warnings: 

Information: 

461566 

36 Non Patent Literature Lue.pdf no 2 
034 72617489e397b2eb1 a34b2a64a 1 fb35f 

48b49 

Warnings: 

Information: 

435048 

37 Non Patent Literature LueHangTing.pdf no 2 
c009a711 ed9369ca 1 cd 1 cl b351241 ea4e48 

69e18 

Warnings: 

Information: 

56993 

38 Non Patent Literature 
PM07027D1 Cl Pl _MissingParts_ 

no 2 
07172012.pdf 

bbc64 756b2dcc9252fe24addc7831 dccb28 
7097f 

Warnings: 

Information: 

341889 

39 Non Patent Literature 
PM07027D1 CIPl_NonFinalReje 

no 9 
ction_09282012.pdf 

81c34c66b4e150567f492a624bcc1 0d75d7 
1f68a 

Warnings: 

Information: 

423415 

40 Non Patent Literature 
PM07027D1 Cl Pl - NOA_l 12720 

8 
12.pdf 

no 
71 ed0f8a04cdcacad86d74b6fdef1 fl 7 efl cl 

a75 

Warnings: 

Information: 

177537 

41 Non Patent Literature 
PM07027 _RequirementRestricti 

no 5 
on_0609201 0.pdf 

0a383cd7b68f3cece28fdcbcce600a404f63 
1179 

Warnings: 

Information: 

435845 

42 Non Patent Literature Wang.pdf no 2 
0088e3bab7 ebafcf31 a260c532967c53f75f 

dd62 

Warnings: 

Information: 

468584 

43 Non Patent Literature Wu.pdf no 2 
fffbc0 79 5 24 70debeb82cccd 095 e803 dbcf7 

486e 

Warnings: 

Information: 

432831 

44 Non Patent Literature Yang.pdf no 2 
46e85 abS f4c4e 36e40d 190 79c0 7 4 3 7 4872b 

2212b 
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Warnings: 

Information: 

30590 

45 Fee Worksheet (5B06) fee-info.pdf no 2 
355949e3bfdde3c9360aa2cd4135b66e225 

ff167 

Warnings: 

Information: 

Total Files Size (in bytes) 40630576 

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. 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/3112012. 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 contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
13/288,919 I 

Filing 
12011-11-03 

Docket Number 
PM07027D1 I 

Art I 2893 Number Date (if applicable) Unit 

First Named 
Igor Polishchuck 

Examiner 
NGO, NGANV 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

lg] Enclosed 

□ Amendment/Reply 

lg] Information Disclosure Statement (IDS) 

□ Affidavit(s)/ Declaration(s) 

□ Other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
lg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 503781 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

lg] Patent Practitioner Signature 

□ Applicant Signature 

EFS - Web 2.1.15 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/3112012. 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 contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature /Larry J. Johnson/ Date (YYYY-MM-DD} 2014-06-09 

Name Larry J. Johnson Registration Number 56861 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

EFS - Web 2.1.15 
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Privacy Act Statement 

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether 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 pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public 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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Application No. 13/288,919 
Attorney Docket No. PM07027Dl 

Page 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Igor Polishchuk 

Application No.: 13/288,919 

Filed: 2011-11-03 

For: MEMORY TRANSISTOR WITH 
MULTIPLE CHARGE STORING 
LAYERS AND A HIGH WORK 
FUNCTION GATE ELECTRODE 

) 
) Examiner: NGO, NGAN V 
) 
) Group Art Unit: 2893 
) 
) Confirmation No.: 3343 
) 
) 
) 
) 

REQUEST FOR CONTINUED EXAMINATION 
AND INFORMATION DISCLOSURE STATEMENT 

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

Sir: 

Applicant hereby submits the Request for Continued Examination to be considered with 

the IDS for the above referenced application. In compliance with the duty of disclosure under 37 

CPR§ 1.56 and in accordance with the practice under 37 CPR§§ 1.97 and 1.98, the Examiner's 

attention is directed to the documents listed on the enclosed PTO-1449. 

In accordance with 37 CPR § l.97(h), this Information Disclosure Statement is not to be 

construed as an admission that the information cited is or is considered to be material to 

patentability as defined in 37 CPR § l .56(b ), nor as an admission that the information constitutes 

prior art within the meaning of 35 USC§§ 102 and/or 103. 

It is respectfully requested that the information listed on the PTO-1449 be considered by 

the Examiner, and that an initialed copy of the PTO-1449 be returned indicating that such 

information was considered. 

Customer No.: 60909 
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Application No. 13/288,919 
Attorney Docket No. PM07027Dl 

Page2 

The Commissioner is hereby authorized to charge any appropriate fees under 37 C.F.R. 

§§ 1.16, 1.17, 1. 18, 1.20 and 1.21 that may be required to maintain pendency of the present 

application, and to credit any overpayments, to Deposit Account No. 50-3781. 

Should the Patent Office have any questions regarding this submission or the application 

in general, the Patent Office is urged to contact the Applicant's attorney, Larry Johnson, by 

telephone at (408) 545-7194. All correspondence should continue to be directed to the address 

given below. 

I 

I 

Date: 06/09/2014 

Cypress Semiconductor Corporation 
198 Champion Court 
San Jose, CA 95134 
Facsimile: (408) 545-6911 
Customer No.: 60909 

Customer No.: 60909 

Respectfully submitted, 

By: /Larry J. Johnson/ 

Larry J. Johnson 
Attorney for Applicant 
Registration No. 56,861 
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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 

60909 7590 04/28/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

APPLICATION NO. FILING DATE 

13/288,919 11/03/2011 

FIRST NAMED INVENTOR 

IGOR POLISHCHUK 

EXAMINER 

NGO,NGANV 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 04/28/2014 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

PM07027Dl 3343 

TITLE OF INVENTION: MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION GATE 
ELECTRODE 

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 07/28/2014 

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 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

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) 

60909 7590 04/28/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

APPLICATION NO. FILING DATE 

13/288,919 11/03/2011 

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 
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 envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

IGOR POLISHCHUK PM07027Dl 3343 

TITLE OF INVENTION: MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION GATE 
ELECTRODE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

NGO,NGANV 2893 

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 

257-324000 

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 07/28/2014 

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 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/288,919 11/03/2011 

60909 7590 04/28/2014 

CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

FIRST NAMED INVENTOR 

IGOR POLISHCHUK 

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. 

PM07027D1 3343 

EXAMINER 

NGO,NGANV 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 04/28/2014 

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

The Patent Term Adjustment to date is 336 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 336 day(s). 

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 
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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 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

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

Sandisk Technologies, Inc. - Ex. 1039, Page 000108



Application No. 
13/288,919 

Applicant(s) 
POLISHCHUK ET AL. 

Notice of Allowability Examiner 
NGAN NGO 

Art Unit 
2893 

AIA (First Inventor to 
File) Status 

No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and M PEP 1308. 

1. [8J This communication is responsive to the amendment filed 2-4-14. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

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

3. [8J The allowed claim(s) is/are 16 and 19-34. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see ~;ttp:i/V'vww.uspto.gov/patentsiinit events/pph/index.is_p or send an inquiry to PPHfeedback@uspto.aov. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/NGAN NGO/ 
Primary Examiner, Art Unit 2893 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 
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Appl. No. 13/288,919 
Arndt. dated February 4, 2014 
Reply to the Office Action of December 5, 2013 

Amendments to the Specification: 

Please amend the paragraph beginning on page 2, line 2 with the following paragraph: 

The present application is a divisional of U.S. Application No. 12/152,518, filed on May 

13, 2008, now Patent No._,_,_, 8,063,434 issued on----November 22, 2011, which 

claims the benefit of priority under 35 U.S.C. 119(e) to U.S. Provisional Patent Application Ser. 

No. 60/940, 160, entitled "SON OS Gate Stack With Multiple Oxynitride Layers And A High 

Workfunction Gate Electrode," filed May 25, 2007, both of which applications are hereby 

incorporated by reference in their entirety. 
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Appl. No. 13/288,919 
Arndt. dated February 4, 2014 
Reply to the Office Action of December 5, 2013 

Amendments to the Claims: 

1-15. (Canceled) 

16. (Currently Amended) A method of forming a semiconductor device comprising: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a semiconductor 

substrate in at least a first region in which a non-volatile memory transistor is to be formed, the 

ONO dielectric stack including a multi-layer charge storage layer; 

forming an oxide layer on the surface of the substrate in a second region in which a 

metal oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a doped polysilicon layer on the surface of a ONO dielectric stack and on a 

surface of the oxide layer of the MOS logic transistor to form a first high work function gate 

electrode on [[a]] the surface of the ONO dielectric stack while concurrently forming a second 

high work function gate electrode on the oxide layer of the MOS logic transistor. 

17-18. (Canceled) 

19. (Currently Amended) A method according to claim +8- 16, wherein the 

semiconductor substrate comprises a silicon surface over which the ONO dielectric stack is 

formed, the doped polysilicon layer comprises a P+ dopant, and wherein the method further 

comprises patterning the doped polysilicon layer, the ONO dielectric stack and the oxide layer 

to form an N-type (NMOS) silicon-oxide-nitride-oxide-silicon (SONOS) memory transistor 

and a P-type (PMOS) logic transistor. 

20. (Previously Presented) A method according to claim 16, wherein forming an ONO 

dielectric stack including a multi-layer charge storage layer comprises forming at least a 

substantially trap free bottom oxynitride layer followed by forming a charge trapping top 

oxynitride layer. 

21. (Previously Presented) A method comprising: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a substrate in at 

least a first region in which a non-volatile memory transistor is to be formed, the ONO 

Page 3 of9 
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Appl. No. 13/288,919 
Arndt. dated February 4, 2014 
Reply to the Office Action of December 5, 2013 

dielectric stack comprising a multi-layer charge storage layer including a silicon-rich, oxygen­

lean top silicon oxynitride layer and a silicon-rich, oxygen-rich bottom silicon oxynitride layer; 

forming a gate oxide on the surface of the substrate in a second region in which a metal 

oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a high work function gate electrode on the gate oxide. 

22. (Previously Presented) The method of claim 21, further comprising forming a high 

work function gate electrode formed over a surface of the ONO dielectric stack of the non­

volatile memory transistor. 

23. (Previously Presented) The method of claim 22, wherein forming the ONO 

dielectric stack comprises forming a trap-rich top silicon oxynitride layer and a substantially 

trap free silicon bottom oxynitride layer. 

24. (Previously Presented) The method of claim 22, wherein the substrate comprises a 

silicon surface over which the ONO dielectric stack is formed, and wherein forming the high 

work function gate electrode of the non-volatile memory transistor comprises forming a P+ 

doped polysilicon layer to form a nMOS silicon-oxide-nitride-oxide-silicon (SONOS) memory 

transistor. 

25. (Previously Presented) The method of claim 24, wherein forming the high work 

function gate electrode of the logic transistor comprises forming a P+ doped polysilicon layer 

to form a pMOS logic transistor. 

26. (Previously Presented) The method of claim 22, wherein the substrate comprises a 

silicon surface over which the ONO dielectric stack is formed, and wherein forming the high 

work function gate electrode of the non-volatile memory transistor comprises forming a N+ 

doped polysilicon layer to form a pMOS silicon-oxide-nitride-oxide-silicon (SONOS) memory 

transistor. 
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Appl. No. 13/288,919 
Arndt. dated February 4, 2014 
Reply to the Office Action of December 5, 2013 

27. (Previously Presented) The method of claim 26, wherein forming the high work 

function gate electrode of the logic transistor comprises forming a N+ doped polysilicon layer 

to form a nMOS logic transistor. 

28. (Previously Presented) The method of claim 22, wherein forming the high work 

function gate electrode of the non-volatile memory transistor and forming the high work 

function gate electrode of the logic transistor comprises forming and patterning a single, doped 

polysilicon layer. 

29. (Previously Presented) The method of claim 21, wherein forming the ONO 

dielectric stack comprises forming a trap-rich top silicon oxynitride layer and a substantially 

trap free silicon bottom oxynitride layer. 

30. (Previously Presented) The method of claim 21, wherein the substrate comprises a 

silicon surface, and wherein forming the high work function gate electrode of the logic 

transistor comprises forming a P+ doped polysilicon layer to form a pMOS logic transistor. 

31. (Previously Presented) The method of claim 21, wherein the substrate comprises a 

silicon surface, and wherein forming the high work function gate electrode of the logic 

transistor comprises forming a N+ doped polysilicon layer to form a nMOS logic transistor. 

32. (Previously Presented) A method comprising: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a substrate in at 

least a first region in which a non-volatile memory transistor is to be formed, the ONO 

dielectric stack comprising a multi-layer charge storage layer including a trap-rich top silicon 

nitride layer and a substantially trap free silicon bottom nitride layer; 

forming a gate oxide on the surface of the substrate in a second region in which a metal 

oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a high work function gate electrode on the gate oxide. 
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Appl. No. 13/288,919 
Arndt. dated February 4, 2014 
Reply to the Office Action of December 5, 2013 

33. (Previously Presented) The method of claim 32, further comprising forming a high 

work function gate electrode formed over a surface of the ONO dielectric stack of the non­

volatile memory transistor. 

34. (Previously Presented) The method of claim 33, wherein forming the high work 

function gate electrode of the non-volatile memory transistor comprises forming a P+ doped 

polysilicon layer to form a nMOS silicon-oxide-nitride-oxide-silicon (SONOS) memory 

transistor, and wherein forming the high work function gate electrode of the logic transistor 

comprises forming a P+ doped polysilicon layer to form a pMOS logic transistor. 
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Appl. No. 13/288,919 
Arndt. dated February 4, 2014 
Reply to the Office Action of December 5, 2013 

Remarks 

Status of the Claims 

Claims 16, 19-34 remain pending, claims 17 and 18 having been canceled to facilitate 

prosecution. Claims 16 and 19 have been amended. 

No new matter is added and entry of the amendments is respectfully requested. 

Summary of the Office Action 

Claims 16-20 are rejected under pre-AlA 35 U.S.C. 103(a) as allegedly being 

unpatentable over Lue et al (US 2008/0291726). 

Claims 21-34 are allowed. 

Applicant thanks the examiner for allowance of claims 21-34. 

Rejection of the remaining claims will now be addressed by responding to the rejection of 

independent claim 16 as amended 

Rejection of the claims Under 103(a) 

Claim 16 is rejected under pre-AlA 35 U.S.C. 103(a) as allegedly being unpatentable 

over Lue. 

Claim 16 is directed to a method of forming a semiconductor device, and as amended 

includes the features of "forming a doped polysilicon layer on the surface of a ONO dielectric 

stack and on a surface of the oxide layer of the MOS logic transistor to form a first high work 

function gate electrode on the surface of the ONO dielectric stack while concurrently forming a 

second high work function gate electrode on the oxide layer of the MOS logic transistor." 

Applicants' submit that paragraph [0095] in Lue, cited by the examiner as teaching high 

work function gate electrodes, refers in context only to the forming of a high work function gate 

electrode over the ONO structure of a memory device. (See paragraph [0096] and Table 2). Thus, 

Lue does not teach or suggest forming a "second high work function gate electrode on the oxide 

layer of the MOS logic transistor," still less does Lue teach or suggest that this second high work 

function gate electrode is formed concurrently with the forming of a first high work function gate 

electrode on the surface of the ONO dielectric stack by "forming a doped polysilicon layer on the 

surface of a ONO dielectric stack and on a surface of the oxide layer of the MOS logic 

transistor." 
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Appl. No. 13/288,919 
Arndt. dated February 4, 2014 
Reply to the Office Action of December 5, 2013 

Accordingly, Applicants submit that claim 16 as amended, as well as claims 19 and 20 

which are dependent therefrom, are patentable over the cited reference. 

Reservation of Rights 

Applicants believe every assertion by the Office Action has been addressed, however in 

the interest of clarity and brevity, Applicants may not have asserted every available argument for 

each assertion made in the Office Action. Applicants' silence regarding any such assertion does 

not constitute any admission or acquiescence. Applicants reserve all rights not exercised in 

connection with this response, such as the right to challenge or rebut any tacit or explicit 

characterization of any reference or of any of the present claims, the right to challenge or rebut 

any asserted factual or legal basis of any of the rejections, the right to swear behind any cited 

reference such as provided under 3 7 C.F.R. § 1.131 or otherwise, or the right to assert co­

ownership of any cited reference. Applicants do not admit that any of the cited references or any 

other references of record is relevant to the present claims, or that they constitute prior art. To 

the extent that any rejection or assertion is based upon the Examiner's personal knowledge, 

rather than any objective evidence of record as manifested by a cited prior art reference, 

Applicants timely object to such reliance on Official Notice, and reserve all rights to request that 

the Examiner provide a reference or affidavit in support of such assertion, as required by MPEP 

§ 2144.03. Applicants reserve all rights to pursue any cancelled claims in a subsequent patent 

application claiming the benefit of priority of the present patent application, and to request 

rejoinder of any withdrawn claim, as required by MPEP § 821.04. 

Conclusion 

Applicant respectfully submits that the claims are m condition for allowance and 

notification to that effect is earnestly requested. The Examiner is invited to telephone Applicant's 

attorney, William E. Nuttle at (650) 207-3418. 

It is believed no further fees are required for filing this amendment. However, if 

necessary, please charge any additional fees under 3 7 CFR § § 1.16, 1.17, 1.18, 1.20 and 1.21 that 
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Appl. No. 13/288,919 
Arndt. dated February 4, 2014 
Reply to the Office Action of December 5, 2013 

may be required to maintain pendency of the present application, or apply any credits to our PTO 

deposit account number: 50-3781. 

Dated: February 4, 2014 

Respectfully submitted, 
for Igor Polishchuk, et al. 

By: /William E. Nuttle/ 
William E. Nuttle, Reg. No. 42,943 
Attorney for the Applicant(s) 
P.O. Box 4240 
Foster City, CA 94404 

Tel.: (650)207-3418 
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http:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
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application from the International Bureau (PCT Rule 17.2(a)). 
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The present application is being examined under the pre-AIA first to invent 

provisions. 

Page 2 

The specification has not been checked to the extent necessary to determine the 

presence of all possible minor errors. Applicant's cooperation is requested in correcting 

any errors of which applicant may become aware in the specification. 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 16-20 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Lue et al (US 2008/0291726 A 1 ). 

Lue discloses a method of forming a semiconductor device comprising: forming 

an ONO (120, 130, 140) dielectric stack on a surface of a semiconductor substrate in at 

least a first region in which a non-volatile memory transistor is to be formed, the 

ONO dielectric stack including a multi-layer charge storage layer; forming an oxide layer 

on the surface of the substrate in a second region in which a metal oxide semiconductor 

(GATE OXIDE as shown in figure 31) transistor is to be formed; and forming a high 

work function gate electrode on a surface of the ONO dielectric stack. Note the 

teachings of high work function gate in paragraph [0095] of Lue. It would have been 

obvious to one of ordinary skill in the art that the BL Ts can be used as logic transistor. 

In re claim 20, Lue teaches oxynitride layers in paragraph [0082]. 
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The other references are cited to show other structures pertinent to Applicants' 

disclosure. 

Any inquiry concerning this communication should be directed to Examiner Ngan 

Ngo at telephone number (571) 272-1711. The fax phone number for the organization 

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

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

Ngan Ngo 

December 2, 2013 

/Ngan Ngo/ 

Primary Examiner, Art Unit 2893 
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6 20070267687 A 2007--11-22 Lue Entire Document 

7 20070268753 A 2007--i 1-22 Lue et a!. Entire Document 

8 20070272916 A1 2007-11--29 Wang et aL Entire Document 

9 20080009115 A1 2008-01--10 Wi!!eret al. Entire Document 

10 20080290399 A 2008-11-27 Levy et al. Entire Document 

11 20100041222 A 2010-02-18 Puchner et al. Entire Document 
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App!ica8tion Number 132889"19 

Filing Date 2011-11-03 

INFORMATION DISCLOSURE First Named Inventor I Igor Polishchuk 

STATEMENT BY APPLICANT 
Ari Unit I 2893 

( Not for submission under 37 CFR 1.99) I 

Examiner Name I YUSHIN, NIKOLAY K 

Attorney Docket Number I PM07027D1 

12 20100295118 A1 2010-11-25 Bt1;:-ittacharyya Entire Document 

If you wish to add additional U.S. Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages, Columns, Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
TS 

Initial .. No Number::. Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click the Add button 

NON~PA TENT LITERATURE DOCUMENTS 

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

Initials .. No 
(book, magazine, journai. serial, symposium, catalog, etc). elate, pages{s), volume-issue number{s). T5 

publisher, city and/or country where published. 

1 USPTO Non-Final Rejectio:1 for Application Number 12/152.5'18 (Pfv107027) dated 03/09/201 ·1; 4 pages □ 

2 USPTO Non.Final Rejecti0:1 tor Application Number 12i152,Si8 (PM07027) dated 09/29/2010; 5 pages □ 

3 USPTO Nolie€~ of Allowance for Application NurnbHr 12/152,518 {PM07027) dated 07/1412011; fi pages □ 

If you wish to add additional nonypatent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered 
I 

*EXAMINER: !nitia! if reference considered, whether or not citation is in conformance wiU1 MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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App!ica8tion Number 132889"19 

Filing Date 2011-11-03 

INFORMATION DISCLOSURE First Named Inventor I Igor Polishchuk 
STATEMENT BY APPLICANT 

Ari Unit I 2893 
( Not for submission under 37 CFR 1.99) I 

Examiner Name I YUSHIN, NIKOLAY K 

Attorney Docket Number I PM07027D1 

1 See Kind Codes of USPTO Patent Documents st >,",W>' l)SPU.\(;QV or i\1lPEP t10·1 04. 2 Enter office that issued the document, by the two,letter code (\tilPO 
Standard ST .3 ). " FQr Japanese patent documents, tne indication of tile >'ear of tile reign of the Empertir must precede the serial number of the patent document 
' Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 1€ if possible. s Applicant is to place a check mark here ii 
English language lrans!alion is allac:hed. 

EFSVVeb2.1,1? 

Sandisk Technologies, Inc. - Ex. 1039, Page 000146



App!ica8tion Number 132889"19 

Filing Date 2011-11-03 

INFORMATION DISCLOSURE First Named Inventor I Igor Polishchuk 
STATEMENT BY APPLICANT Ari Unit I 2893 
( Not for submission under 37 CFR 1.99) I 

Examiner Name I YUSHIN, NIKOLAY K 

Attorney Docket Number I PM07027D1 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the .appropriate se!ection(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 knovi.1ledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

~ any individual designated in 37 CFR 156(c) more than three months prior to the filing of the inforrnation disclosure 
statement See 37 CFR 1,97(e)(2), 

[] See attached certification statement. 

0 Fee set forth in 37 CFR 1.17 {p) has been submitted herewith. 

1·--1 None 
SIGNATURE 

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

Signature /Larry J. Johnson/ Date {YYYY~MM~DD) 

Name/Print Larry J Johnson Registration Number 56861 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which ls to file (and by the USPTO to process) an application. Confidentiality is govemecl by 35 U,S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313~1450. 

EFSVVeb2.1,1? 
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Privacy Act Statement 

The Privacy Act of 1974 {PL 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 genera! authority for the col1ection 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 ln this form will be subject to the following routine uses; 

·1, The information on this form will be treated confidentially to tt1e 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 record s, 

2, A record from this system of records rnay 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 pertorm a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C, 552a(m). 

5, A record relatecl to an International Application filecl 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 USC_ 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 
rnay be disclosed, subject to the !imitations of 3 7 C FR ·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 appl1cat1on 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 !oca! law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Attom(y Docket: PM07027Dl 

Application#: 13/288,919 
Pagel of2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

IGOR POLISHCHUK 

Application No,: 13/288,9.19 

Filed.: Novernber 3, 2011 

) 
_) 

) E.xarniner: \'USHIN, NlKOLAY K 
) 

) Group Art Unit 2893 
} 
) Confirmation J\.\L 3.343 

) 

For: f\fft'vlOR'{ TRANSISTOR \VlTH ) 
\lULTIPLE CHARGE STORING ) 
LAYERS AND A HIGH WORK ) 
FUNCrION GATE ELECTRODE 

INFORMATION DISCLOSURE STATEMENT 

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

Sir; 

ln compliance ,:vith the duty of d1sdosure under 37 CFR § 1-56 and in accordance with the 

practice under 37 CFR §§ 1.97 and l. 98, the Examiner's attention is directed to the dncuments listed 

on the enclosed PT0-1449. 

In ac.:.,ordance with 37 CTR § l.97(h), this Information Disclosure Staternent is not to be 

construed as an adnrissinn that the information cited is or is considen:'.d to be material to patentabilit}i 

as defined in 37 CFR § L56(b), nor as an admission that the infbrrnation constitutes prior art \vithin 

the rneaning of 35 USC §§ 102 and/or HB. 

H is respectfully requested that the infommtion listed on the PT0-1449 bti considered by the 

Exarnim.~r, and that an initialed copy of the PTOY i449 lx: n.:turned indicating that such information \Vas 

considered. 

No fee is bdieved necessary t<.)r the submission of this Information Disdosun.'. Statement 

Ho,vever, The Commissioner i.s hereby authorized tn charge any appropriate foes under 37 CFJC §§ 

l. 16, L 17, l. 18, 1.20 and 1-21 that may be required to n:rnintain pendency of the present application, 

and to credit any overpayments, to Deposit 1\ccount No. 50-3 78 l. 
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Attom(y Docket: PM07027Dl 

Application#: 13/288,919 
Page 2 of2 

Should the Exa1niner have any qm:.!Stions, Applictmts' undersig11ed attorney is reachable by 

telephone in our San Jose office at (408) 545-7194. The correspondence address of record appears 

belm-v 

Date.: 08/0 l /20] '7 

Cypress Sernicondm:tor Corporation 
198 Champi<m Coun 
San Jose, CA 95134 
Facsimile: (408) 545-6911 
Customer No.: 60909 

Respectfully submitted, 

By: \Larry J. Johnson\ 
Larry J Johnson 
Attorney fix Applicant 
Registration No. 56,861 
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Electronic Acknowledgement Receipt 

EFSID: 13397965 

Application Number: 13288919 

International Application Number: 

Confirmation Number: 3343 

Title of Invention: 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A 
HIGH WORK FUNCTION GATE ELECTRODE 

First Named Inventor/Applicant Name: IGOR POLISHCHUK 

Customer Number: 60909 

Filer: Larry Joel Johnson/Rosemary Saint-Vincent 

Filer Authorized By: Larry Joel Johnson 

Attorney Docket Number: PM07027Dl 

Receipt Date: 01-AUG-2012 

Filing Date: 03-NOV-2011 

Time Stamp: 18:43:14 

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.) 

1147857 

1 
Information Disclosure Statement (IDS) PM07027Dl_lDSform_0801201 

6 
Form (SB08) 2.pdf 

no 
5 2f0d 8f0ac319c87b590ab9fed 08ea3 6d4 34 

247a 

Warnings: 

Information: 
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This is not an USPTO supplied IDS fillable form 

288787 

2 Transmittal Letter 
PM07027D1 _ Transmittal Letter 

no 2 
_08012012.pdf 

c0472b2d420f1 da94f23ecb 1200ac8fb8f6c 
129e 

Warnings: 

Information: 

355660 

3 Non Patent Literature PM07027 _NOA_07142011.pdf no 6 
7c941 c7f5d2aa33c9e81 c0ccb 1 bc3f8c752f~ 

926 

Warnings: 

Information: 

137033 

4 Non Patent Literature 
PM07027 _NonFinalOA_030920 

no 4 
11.pdf 

5705c2bff82b68b029e1 9df2c291670c5f65 
c8d4 

Warnings: 

Information: 

159620 

5 Non Patent Literature 
PM07027 _NonFinalOA_092920 

no 5 
10.pdf 

6f5b0de9ccad5172cf5742ea653b37a 1 cf89 
1c8d 

Warnings: 

Information: 

Total Files Size (in bytes) 2088957 

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. 
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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 

13/288,919 11/03/2011 2812 1250 PM07027Dl 19 3 

60909 

CONFIRMATION NO. 3343 

FILING RECEIPT 
CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

11111111111111111 lllll ll]~!l]!~l!~l!~H!IUHll lllll lllll lllll 11111111 

Date Mailed: 11/18/2011 

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 

Applicant( s) 
IGOR POLISHCHUK, Fremont, CA; 
Sagy LEVY, Zichron Ya'aqov, ISRAEL; 
Krishnaswamy RAMKUMAR, San Jose, CA; 

Assignment For Published Patent Application 
CYPRESS SEMICONDUCTOR CORPORATION, San Jose, CA 

Power of Attorney: The patent practitioners associated with Customer Number 51885 

Domestic Priority data as claimed by applicant 
This application is a DIV of 12/152,518 05/13/2008 PAT 8,063,434 
which claims benefit of 60/940, 160 05/25/2007 

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

If Required, Foreign Filing License Granted: 11/14/2011 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/288,919 

Projected Publication Date: Request for Non-Publication Acknowledged 

Non-Publication Request: Yes 

Early Publication Request: No 
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Title 

MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK 
FUNCTION GATE ELECTRODE 

Preliminary Class 

438 

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 (1-866-999-4158). 

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 
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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 USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage, facilitate, and accelerate 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. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/288,919 

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 380 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 620 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 250 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 19 (37 CFR 1.16(i)) 
minus 20= OR X 60 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 250 = 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 1250 

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. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

13/288,919 11/03/2011 

60909 
CYPRESS SEMICONDUCTOR CORPORATION 
198 CHAMPION COURT 
SAN JOSE, CA 95134-1709 

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 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

IGOR POLISHCHUK PM07027Dl 
CONFIRMATION NO. 3343 

POA ACCEPTANCE LETTER 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No. 

In re Application of 

Filed 

TC/A.U. 

Examiner 

Docket No. 

Customer No. 

Commissioner for Patents 
P. 0. Box 1450 
Alexandria, VA 22313-14 5 0 

Sir: 

To be assigned 

Igor Polishchuk, et al. 

herewith 

unknown 

unknown 

PM07027D1 

60909 

PRELIMINARY AMENDMENT 

Confirmation No. unknown 

Please amend the application as follows prior to examination on the merits. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Abstract begin on page 3 of this paper. 

Amendments to the Claims are reflected in the listing of the claims which begin on 

page 4 of this paper. 

Remarks/ Arguments begin on page 8 of this paper. 
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Appl. No. unknown 
Preliminary Arndt. dated November 3, 2011 

Amendments to the Specification: 

Please amend the paragraph beginning on page 2, line 2 with the following paragraph: 

The present application is a divisional of U.S. Application No. 12/152,518, filed on May 

13, 2008, now Patent No. _,_,_, issued on ____ , which claims the benefit of priority 

under 35 U.S.C. 119(e) to U.S. Provisional Patent Application Ser. No. 60/940,160, entitled 

"SONOS Gate Stack With Multiple Oxynitride Layers And A High Workfunction Gate 

Electrode," filed May 25, 2007, both of which applications are hereby incorporated by reference 

in their entirety. 
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Appl. No. unknown 
Preliminary Arndt. dated November 3, 2011 

Amendments To The Abstract Of The Disclosure: 

Please replace the Abstract Of the Disclosure on page 25 with the following paragraph: 

Semiconductor devices including non-volatile memory transistors and methods of 

fabricating the same to improve performance thereof are provided. In one embodiment, the 

method comprises: (i) forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a 

semiconductor substrate in at least a first region in which a non-volatile memory transistor is to 

be formed, the ONO dielectric stack including a multi-layer charge storage layer; (ii) forming an 

oxide layer on the surface of the substrate in a second region in which a metal oxide 

semiconductor (MOS) logic transistor is to be formed; and (iii) forming a high work function 

gate electrode on a surface of the ONO dielectric stack. Other embodiments are also disclosed. 
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Appl. No. unknown 
Preliminary Arndt. dated November 3, 2011 

Amendments to the Claims: 

1-15. (Canceled) 

16. (Currently Amended) A method of forming a semiconductor device comprising 

steps of: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a semiconductor 

substrate in at least a first region in which a non-volatile memory transistor is to be formed, the 

ONO dielectric stack including a multi-layer charge storage layer; 

forming an oxide layer on the surface of the substrate in a second region in which a 

metal oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a high work function gate electrode on a surface of the ONO dielectric stack. 

17. (Currently Amended) A method according to claim 16, wherein step of forming a 

high work function gate electrode on a surface of the ONO dielectric stack comprises the step 

ef forming a doped polysilicon layer on a surface of the ONO dielectric stack. 

18. (Currently Amended) A method according to claim 17, wherein the step of forming 

a doped polysilicon layer on a surface of the ONO dielectric stack further comprises the step of 

also forming the doped polysilicon layer on a surface of the oxide layer of the MOS logic 

transistor to form a high work function gate electrode thereon. 

19. (Currently Amended) A method according to claim 18, wherein the semiconductor 

substrate comprises a silicon surface over which the ONO dielectric stack is formed, the doped 

polysilicon layer comprises a P+ dopant, and wherein the method further comprises the steps of 

patterning the he doped polysilicon layer, the ONO dielectric stack and the oxide layer to form 

an N-type (NMOS) silicon-oxide-nitride-oxide-silicon (SONOS) memory transistor and a P­

type (PMOS) logic transistor. 

20. (Currently Amended) A method according to claim 16, wherein the step of forming 

an ONO dielectric stack including a multi-layer charge storage layer comprises the steps of 

forming at least a substantially trap free bottom oxynitride layer followed by forming a charge 

trapping top oxynitride layer. 
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Appl. No. unknown 
Preliminary Arndt. dated November 3, 2011 

21. (New) A method comprising: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a substrate in at 

least a first region in which a non-volatile memory transistor is to be formed, the ONO 

dielectric stack comprising a multi-layer charge storage layer including a silicon-rich, oxygen­

lean top silicon oxynitride layer and a silicon-rich, oxygen-rich bottom silicon oxynitride layer; 

forming a gate oxide on the surface of the substrate in a second region in which a metal 

oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a high work function gate electrode on the gate oxide. 

22. (New) The method of claim 21, further comprising forming a high work function 

gate electrode formed over a surface of the ONO dielectric stack of the non-volatile memory 

transistor. 

23. (New) The method of claim 22, wherein forming the ONO dielectric stack 

comprises forming a trap-rich top silicon oxynitride layer and a substantially trap free silicon 

bottom oxynitride layer. 

24. (New) The method of claim 22, wherein the substrate comprises a silicon surface 

over which the ONO dielectric stack is formed, and wherein forming the high work function 

gate electrode of the non-volatile memory transistor comprises forming a P+ doped polysilicon 

layer to form a nMOS silicon-oxide-nitride-oxide-silicon (SON OS) memory transistor. 

25. (New) The method of claim 24, wherein forming the high work function gate 

electrode of the logic transistor comprises forming a P+ doped polysilicon layer to form a 

pMOS logic transistor. 

26. (New) The method of claim 22, wherein the substrate comprises a silicon surface 

over which the ONO dielectric stack is formed, and wherein forming the high work function 

gate electrode of the non-volatile memory transistor comprises forming a N+ doped polysilicon 

layer to form a pMOS silicon-oxide-nitride-oxide-silicon (SON OS) memory transistor. 
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Appl. No. unknown 
Preliminary Arndt. dated November 3, 2011 

27. (New) The method of claim 26, wherein forming the high work function gate 

electrode of the logic transistor comprises forming a N+ doped polysilicon layer to form a 

nMOS logic transistor. 

28. (New) The method of claim 22, wherein forming the high work function gate 

electrode of the non-volatile memory transistor and forming the high work function gate 

electrode of the logic transistor comprises forming and patterning a single, doped polysilicon 

layer. 

29. (New) The method of claim 21, wherein forming the ONO dielectric stack 

comprises forming a trap-rich top silicon oxynitride layer and a substantially trap free silicon 

bottom oxynitride layer. 

30. (New) The method of claim 21, wherein the substrate comprises a silicon surface, 

and wherein forming the high work function gate electrode of the logic transistor comprises 

forming a P+ doped polysilicon layer to form a pMOS logic transistor. 

31. (New) The method of claim 21, wherein the substrate comprises a silicon surface, 

and wherein forming the high work function gate electrode of the logic transistor comprises 

forming a N+ doped polysilicon layer to form a nMOS logic transistor. 

32. (New) A method comprising: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a substrate in at 

least a first region in which a non-volatile memory transistor is to be formed, the ONO 

dielectric stack comprising a multi-layer charge storage layer including a trap-rich top silicon 

nitride layer and a substantially trap free silicon bottom nitride layer; 

forming a gate oxide on the surface of the substrate in a second region in which a metal 

oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a high work function gate electrode on the gate oxide. 
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Appl. No. unknown 
Preliminary Arndt. dated November 3, 2011 

33. (New) The method of claim 32, further comprising forming a high work function 

gate electrode formed over a surface of the ONO dielectric stack of the non-volatile memory 

transistor. 

34. (New) The method of claim 33, wherein forming the high work function gate 

electrode of the non-volatile memory transistor comprises forming a P+ doped polysilicon 

layer to form a nMOS silicon-oxide-nitride-oxide-silicon (SONOS) memory transistor, and 

wherein forming the high work function gate electrode of the logic transistor comprises 

forming a P+ doped polysilicon layer to form a pMOS logic transistor. 
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Appl. No. unknown 
Preliminary Arndt. dated November 3, 2011 

REMARKS 

Claims 15-34 are pending. Claims 1-14 have been canceled, claims 15-20 have been 

amended and claims 21-34 have been added. No new matter has been added, and entry of the 

amendments and added claims is respectfully requested. 

Amendments To The Abstract Of The Disclosure 

The amendments to the abstract of the disclosure are supported by claim 15 as originally 

filed. No new matter is being added, and entry of the amended abstract of the disclosure is 

respectfully requested. 

Conclusion 

Applicant respectfully submits that the claims are m condition for allowance and 

notification to that effect is earnestly requested. The Examiner is invited to telephone Applicant's 

attorney, William E. Nuttle at (650) 207-3418. 

It is believed no fees are required for filing this amendment. However, if necessary, 

please charge any additional fees under 37 CFR §§ 1.16, 1.17, 1.18, 1.20 and 1.21 that may be 

required to maintain pendency of the present application, or apply any credits to our PTO 

deposit account number: 50-3781. 

Dated: November 3, 2011 

Respectfully submitted, 
Igor Polishchuk, et al. 

By: /William E. Nuttle/ 
William E. Nuttle, Reg. No. 42,943 
Attorney for the Applicant(s) 
P.O. Box 4240 
Foster City, CA 94404 

Tel.: (650)207-3418 
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CROSS-REFERENCE TO RELATED APPLICATIONS 

The present application claims the benefit of priority under 35 U.S.C. 119( e) to 

U.S. Provisional Patent Application Ser. No. 60/940,160, entitled "SONOS Gate Stack 

With Multiple Oxynitride Layers And A High Workfunction Gate Electrode," filed May 

25, 2007, which application is hereby incorporated by reference in its entirety. 

TECHNICAL FIELD 

The present invention relates generally to semiconductor devices, and more 

particularly to integrated circuits including non-volatile semiconductor memories and 

methods of fabricating the same. 

BACKGROUND OF THE INVENTION 

Non-volatile semiconductor memories are devices that can be electrically erased 

and reprogrammed. One type of non-volatile memory that is widely used for general 

storage and transfer of data in and between computers and other electronic devices is 

flash memory, such as a split gate flash memory. A split gate flash memory transistor 

has an architecture similar to that of a conventional logic transistor, such as Metal-

Oxide-Semiconductor Field Effect Transistor (MOSFET), in that it also includes a 

control gate formed over a channel connecting a source and drain in a substrate. 

However, the memory transistor further includes a memory or charge trapping layer 

between the control gate and the channel and insulated from both by insulating or 

dielectric layers. A programming voltage applied to the control gate traps a charge on 

20 the charge trapping layer, partially canceling or screening an electric field from the 

control gate, thereby changing a threshold voltage (VT) of the transistor and 

2 Cypress ref.:PM2007027 
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programmmg the memory cell. During read-out, this shift in VT is sensed by the 

presence or absence of current flow through the channel with application of a 

predetermined read-out voltage. To erase the memory transistor, an erase voltage is 

applied to the control gate to restore, or reverse the shift in VT. 

An important measure of merit for flash memories is data retention time, which 

is the time for which the memory transistor can hold charge or remain programmed 

without the application of power. The charge stored or trapped in the charge trapping 

layer decreases over time due to leakage current through the insulating layers, thereby 

reducing the difference between a programmed threshold voltage (VTP) and an erased 

10 threshold voltage (VTE) limiting data retention of the memory transistor. 

15 

20 

One problem with conventional memory transistors and methods of forming the 

same is that the charge trapping layer typically has poor or decreasing data retention 

over time, limiting the useful transistor lifetime. Referring to FIG. IA, if the charge 

trapping layer is silicon (Si) rich there is a large, initial window or difference between 

VTP, represented by graph or line 102, and the VTE, represented by line 104, but the 

window collapse very rapidly in retention mode to an end of life (EOL 106) ofless than 

about 1.E+07 seconds. 

Referring to FIG. 1B, if on the other hand the charge trapping layer is if a high 

quality nitride layer, that is one having a low stoichiometric concentration of Si, the rate 

of collapse of the window or Vt slope in retention mode is reduced, but the initial 

program-erase window is also reduced. Moreover, the slope of Vt in retention mode is 

still appreciably steep and the leakage path is not sufficiently minimized to significantly 

improve data retention, thus EOL 106 is only moderately improved. 
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Another problem is that increasingly semiconductor memories combine logic 

transistors, such as MOSFET's, with memory transistors in integrated circuits (ICs) 

fabricated on a common substrate for embedded memory or System-On-Chip (SOC) 

applications. Many of the current processes for forming performance of memory 

transistors are incompatible with those used for fabricating logic transistors. 

Accordingly, there is a need for memory transistors and methods of forming the 

same that provides improved data retention and increased transistor lifetime. It is further 

desirable that the methods of forming the memory device are compatible with those for 

forming logic elements in the same IC formed on a common substrate. 

SUMMARY OF THE INVENTION 

The present invention provides a solution to these and other problems, and 

offers further advantages over conventional memory transistors or devices and methods 

of forming the same. 

In a first aspect, the present invention is directed to a non-volatile memory 

transistor including: (i) an oxide-nitride-oxide (ONO) dielectric stack on a surface of a 

semiconductor substrate; and (ii) high work function gate electrode formed over a 

surface of the ONO dielectric stack. Preferably, the high work function gate electrode 

comprises a doped polycrystalline silicon or polysilicon (poly) layer. More preferably, 

20 the doped polysilicon layer comprises a P+ dopant, such as boron or difluoroborane 

(BF2), and the substrate comprises a silicon surface on which the ONO dielectric stack 

is formed to form a silicon-oxide-nitride-oxide-silicon (SON OS) gate stack of a NMOS 

SON OS memory transistor. 
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In certain embodiments, the ONO dielectric stack compnses a multi-layer 

charge storage layer including at least a substantially trap free bottom oxynitride layer 

and a charge trapping top oxynitride layer. In one version of these embodiments, for 

example, the top oxynitride layer is formed under conditions selected to form a silicon­

rich, oxygen-lean oxynitride layer, and the bottom oxynitride layer is formed under 

conditions selected to form a silicon-rich, oxygen-rich oxynitride layer. 

In another aspect, the present invention is directed to a semiconductor device 

including both a non-volatile memory transistor and a metal oxide semiconductor 

(MOS) logic transistor and methods of forming the same. The memory transistor 

includes an ONO dielectric stack including a multi-layer charge storage layer formed on 

a surface of a semiconductor substrate, and a high work function gate electrode formed 

over a surface of the ONO dielectric stack. Preferably, the high work function gate 

electrode of the memory transistor comprises a doped polysilicon layer. More 

preferably, the MOS logic transistor also includes a high work function gate electrode 

formed over a gate oxide on the surface of the substrate. 

In one embodiment, the high work function gate electrodes of the memory 

transistor and the MOS logic transistor comprise a P+ doped polysilicon layer deposited 

over the ONO stack and gate oxide on a silicon substrate to form an NMOS SONOS 

memory transistor and a P-type (PMOS) logic transistor. The multi-layer charge storing 

layer can include, for example, a substantially trap free bottom oxynitride layer and a 

charge trapping top oxynitride layer. 

In one embodiment, a method of forming such a semiconductor device 

comprises steps of: (i) forming an ONO dielectric stack on a surface of a semiconductor 
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substrate in at least a first region in which a non-volatile memory transistor is to be 

formed, the ONO dielectric stack including a multi-layer charge storage layer; (ii) 

forming an oxide layer on the surface of the substrate in a second region in which a 

MOS logic transistor is to be formed; and (iii) forming a high work function gate 

electrode on a surface of the ONO dielectric stack. Preferably, the step of forming a 

high work function gate electrode on a surface of the ONO dielectric stack comprises 

the step of forming a doped polysilicon layer on a surface of the ONO dielectric stack. 

More preferably, the step of forming a doped polysilicon layer on a surface of the ONO 

dielectric stack further comprises the step of also forming the doped polysilicon layer 

on a surface of the oxide layer of the MOS logic transistor form a high work function 

gate electrode thereon. 

In certain embodiments, the semiconductor substrate includes a silicon surface 

over which the ONO dielectric stack is formed, and the step of forming a doped 

polysilicon layer comprises the step of forming a P+ doped polysilicon layer to form an 

NMOS SONOS memory transistor and a PMOS logic transistor. Generally, the 

polysilicon layer can be doped by ion implantation with boron or BF2, before or after 

patterning the polysilicon layer, the ONO dielectric stack and the oxide layer to form 

gate stacks of the memory transistor and the MOS logic transistor. 

In other embodiments, the step of forming the ONO dielectric stack comprises 

20 the step of forming a multi-layer charge storage layer overlying a lower or tunnel oxide 

layer on the surface of the substrate, followed depositing or growing an upper or 

blocking oxide layer over the multi-layer charge storage layer. Preferably, the step of 

forming the multi-layer charge storage layer comprises the step of forming a 
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substantially trap free bottom oxynitride layer followed by forming a charge trapping 

top oxynitride layer overlying the trap free bottom oxynitride layer. More preferably, 

the bottom oxynitride layer is formed under conditions selected to form a silicon-rich, 

oxygen-rich oxynitride layer, and the top oxynitride layer is formed under conditions 

selected to form a silicon-rich, oxygen-lean oxynitride layer. Optionally, the charge 

trapping top oxynitride layer formed, for example, in a chemical vapor deposition 

(CVD) process using a process gas comprising Bis-TertiaryButylAminoSilane 

(BTBAS) selected to increase a concentration of carbon and thereby the number of traps 

therein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and various other features and advantages of the present invention will be 

apparent upon reading of the following detailed description in conjunction with the 

accompanying drawings and the appended claims provided below, where: 

FIG. IA is a graph showing data retention for a memory transistor using a 

charge storage layer formed according to a conventional method and having a large 

initial difference between programming and erase voltages but which loses charge 

quickly; 

FIG. 1B is a graph showing data retention for a memory transistor using a 

charge storage layer formed according to a conventional method and having a smaller 

initial difference between programming and erase voltages; 

FIGs. 2A through 2D are partial cross-sectional side views of a semiconductor 

device illustrating a process flow for forming a semiconductor device including a logic 
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transistor and non-volatile memory transistor according to an embodiment of the 

present invention; and 

FIG. 3 is a partial cross-sectional side view of a semiconductor device including 

a logic transistor and non-volatile memory transistor comprising high work function 

gate electrodes according to an embodiment of the present invention. 

DETAILED DESCRIPTION 

The present invention is directed generally to non-volatile memory transistor 

including a multi-layer charge storage layer and high work function gate electrode to 

increase data retention and/or to improve programming time and efficiency. The 

structure and method are particularly useful for embedded memory or System-On-Chip 

(SOC) applications in which a semiconductor device includes both a logic transistor and 

non-volatile memory transistor comprising high work function gate electrodes formed 

on a common substrate. 

In the following description, for purposes of explanation, numerous specific 

details are set forth in order to provide a thorough understanding of the present 

invention. It will be evident, however, to one skilled in the art that the present invention 

may be practiced without these specific details. In other instances, well-known 

structures, and techniques are not shown in detail or are shown in block diagram form in 

order to avoid unnecessarily obscuring an understanding of this description. 

Reference in the description to "one embodiment" or "an embodiment" means 

that a particular feature, structure, or characteristic described in connection with the 

embodiment is included in at least one embodiment of the invention. The appearances 

of the phrase "in one embodiment" in various places in the specification do not 
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necessarily all refer to the same embodiment. The term "to couple" as used herein may 

include both to directly connect and to indirectly connect through one or more 

intervening components. 

Briefly, a non-volatile memory transistor according to the present invention 

includes a high work function gate electrode formed over an oxide-nitride-oxide (ONO) 

dielectric stack. By high work function gate electrode it is meant that the minimum 

energy needed to remove an electron from the gate electrode is increased. 

In certain preferred embodiments, the high work function gate electrode 

comprises a doped polycrystalline silicon or polysilicon (poly) layer, the fabrication of 

which can be can be readily integrated into standard complementary metal-oxide­

semiconductor (CMOS) process flows, such as those used fabricate metal-oxide­

semiconductor (MOS) logic transistors, to enable fabrication of semiconductor 

memories or devices including both memory and logic transistors. More preferably, the 

same doped polysilicon layer can also be patterned to form a high work function gate 

electrode for the MOS logic transistor, thereby improving the performance of the logic 

transistor and increasing the efficiency of the fabrication process. Optionally, the ONO 

dielectric stack includes a multi-layer charge storage or charge trapping layer to further 

improve performance, and in particular data retention, of the memory transistor. 

A semiconductor device including a non-volatile memory transistor comprising 

a high work function gate electrode and methods of forming the same will now be 

described in detail with reference to FIGs. 2A through 2D, which are partial cross­

sectional side views of intermediate structures illustrating a process flow for forming a 

semiconductor device including both memory and logic transistors. For purposes of 

9 Cypress ref.:PM2007027 

Sandisk Technologies, Inc. - Ex. 1039, Page 000179



5 

10 

15 

20 

clarity, many of the details of semiconductor fabrication that are widely known and are 

not relevant to the present invention have been omitted from the following description. 

Referring to FIG. 2, fabrication of the semiconductor device begins with 

formation of an ONO dielectric stack 202 over a surface 204 of a wafer or substrate 

206. Generally, the ONO dielectric stack 202 includes a thin, lower oxide layer or 

tunneling oxide layer 208 that separates or electrically isolates a charge trapping or 

storage layer 210 from a channel region (not shown) of the memory transistor in the 

substrate 206, and a top or blocking oxide layer 212. Preferably, as noted above and as 

shown in FIGs. 2A-2D, the charge storage layer 210 is a multi-layer charge storage 

layer including at least a top, charge trapping oxynitride layer 210A and a lower, 

substantially trap free oxynitride layer 210B. 

Generally, the substrate 206 may include any known silicon-based 

semiconductor material including silicon, silicon-germanium, silicon-on-insulator, or 

silicon-on-sapphire substrate. Alternatively, the substrate 206 may include a silicon 

layer formed on a non-silicon-based semiconductor material, such as gallium-arsenide, 

germanium, gallium-nitride, or aluminum-phosphide. Preferably, the substrate 206 is a 

doped or undoped silicon substrate. 

The lower oxide layer or tunneling oxide layer 208 of the ONO dielectric stack 

202 generally includes a relatively thin layer of silicon dioxide (SiO2) of from about 15 

angstrom (A) to about 22 A, and more preferably about 18 A. The tunneling oxide layer 

208 can be formed or deposited by any suitable means including, for example, being 

thermally grown or deposited using chemical vapor deposition (CVD). In a preferred 

embodiment, the tunnel oxide layer is formed or grown using a steam anneal. Generally, 
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the process includes a wet-oxidizing method in which the substrate 206 is placed in a 

deposition or processing chamber, heated to a temperature from about 700°C to about 

850°C, and exposed to a wet vapor for a predetermined period of time selected based on 

a desired thickness of the finished tunneling oxide layer 208. Exemplary process times 

are from about 5 to about 20 minutes. The oxidation can be performed at atmospheric or 

at low pressure. 

In a preferred embodiment, the oxynitride layers 210A, 210B, of the multi-layer 

charge storage layer 210 are formed or deposited in separate steps utilizing different 

processes and process gases or source materials, and have an overall or combined 

10 thickness of from about 70 A to about 150 A, and more preferably about 100 A. The 

15 

20 

lower, trap free oxynitride layer 210B can be formed or deposited by any suitable 

means including, for example, deposition in a low pressure CVD process using a 

process gas including a silicon source, such as silane (SiH4), chlorosilane (SiH3Cl), 

dichlorosilane (SiH2Cb), tetrachlorosilane (SiC14), a nitrogen source, such as nitrogen 

(N2), ammonia (NH3), nitrogen trioxide (NO3) or nitrous oxide (N2O), and an oxygen­

containing gas, such as oxygen (02) or N2O. In one embodiment the trap free oxynitride 

layer 210B is deposited in a low pressure CVD process using a process gas including 

dichlorosilane, NH3 and N2O, while maintaining the chamber at a pressure of from 

about 5 millitorr (mT) to about 500 mT, and maintaining the substrate at a temperature 

of from about 700°C to about 850°C and more preferably at least about 780°C, for a 

period of from about 2.5 minutes to about 20 minutes. In particular, the process gas can 

include a first gas mixture of N2O and NH3 mixed in a ratio of from about 8: 1 to about 

1 :8 and a second gas mixture of DCS and NH3 mixed in a ratio of from about 1 :7 to 
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about 7: 1, and can be introduced at a flow rate of from about 5 to about 200 standard 

cubic centimeters per minute (seem). 

The top, charge trapping oxynitride layer 210A can be deposited over the 

bottom oxynitride layer 210B in a CVD process using a process gas including Bis-

TertiaryButylAminoSilane (BTBAS). It has been found that the use of BTBAS 

increases the number of deep traps formed in the oxynitride by increasing the carbon 

level in the charge trapping oxynitride layer 210A. Moreover, these deep traps reduce 

charge losses due to thermal emission, thereby further improving data retention. More 

preferably, the process gas includes BTBAS and ammonia (NH3) mixed at a 

10 predetermined ratio to provide a narrow band gap energy level in the oxynitride charge 

15 

trapping layer. In particular, the process gas can include BTBAS and NH3 mixed in a 

ratio of from about 7:1 to about 1:7. For example, in one embodiment the charge 

trapping oxynitride layer 210A is deposited in a low pressure CVD process using 

BTBAS and ammonia NH3 at a chamber pressure of from about 5 mT to about 500 mT, 

and at a substrate temperature of from about 700°C to about 850°C and more preferably 

at least about 780°C, for a period of from about 2.5 minutes to about 20 minutes. 

It has been found that an oxynitride layer produced or deposited under the above 

conditions yields a trap-rich oxynitride layer 210A, which improves the program and 

erase speed and increases of the initial difference (window) between program and erase 

20 voltages without compromising a charge loss rate of the memory transistor, thereby 

extending the operating life (EOL) of the device. Preferably, the charge trapping 

oxynitride layer 210A has a charge trap density of at least about 1E10/cm2
, and more 

preferably from about 1E12/cm2 to about 1E14/cm2
. 
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Alternatively, the charge trapping oxynitride layer 210A can be deposited over 

the bottom oxynitride layer 210B in a CVD process using a process gas including 

BTBAS and substantially not including ammonia (NH3). In this alternative embodiment 

of the method, the step of depositing the top, charge trapping oxynitride layer 210A is 

followed by a thermal annealing step in a nitrogen atmosphere including nitrous oxide 

(N2O), NH3, and/or nitrogen oxide (NO). 

Preferably, the top, charge trapping oxynitride layer 210A is deposited 

sequentially in the same CVD tool used to form the bottom, trap free oxynitride layer 

210B, substantially without breaking vacuum on the deposition chamber. More 

10 preferably, the charge trapping oxynitride layer 210A is deposited substantially without 

15 

20 

altering the temperature to which the substrate 206 was heated during deposition of the 

trap free oxynitride layer 210B. 

A suitable thickness for the lower, trap free oxynitride layer 210B has been 

found to be from about 10 A to about 80 A, and a ratio of thicknesses between the 

bottom layer and the top, charge trapping oxynitride layer has been found to be from 

about 1 :6 to about 6: 1 , and more preferably at least about 1 :4. 

The top oxide layer 212 of the ONO dielectric stack 202 includes a relatively 

thick layer of SiO2 of from about 20 A to about 70 A, and more preferably about 45 A. 

The top oxide layer 212 can be formed or deposited by any suitable means including, 

for example, being thermally grown or deposited using CVD. In a preferred 

embodiment, the top oxide layer 212 is a high-temperature-oxide (HTO) deposited 

using CVD process. Generally, the deposition process includes exposing the substrate 

308 to a silicon source, such as silane, chlorosilane, or dichlorosilane, and an oxygen-
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containing gas, such as 0 2 or N20 in a deposition chamber at a pressure of from about 

50 mT to about 1000 mT, for a period of from about 10 minutes to about 120 minutes 

while maintaining the substrate at a temperature of from about 650°C to about 850°C. 

Preferably, the top oxide layer 212 is deposited sequentially in the same tool 

used to form the oxynitride layers 210A, 210B. More preferably, the oxynitride layers 

210A, 210B, and the top oxide layer 212 are formed or deposited in the same tool used 

to grow the tunneling oxide layer 208. Suitable tools include, for example, an ONO 

A VP, commercially available from A VIZA technology of Scotts Valley, California. 

Referring to FIG. 2B, in those embodiments in which the semiconductor device 

is to further include a logic transistor, such as a MOS logic transistor, formed on the 

surface of the same substrate the ONO dielectric stack 202 is removed from a region or 

area of the surface 204 in which the logic transistor is to be formed, and an oxide layer 

214 the formed thereon. 

Generally, the ONO dielectric stack 202 is removed from the desired region or 

area of the surface 204 using standard photolithographic and oxide etch techniques. For 

example, in one embodiment a patterned mask layer (not shown) is formed from a 

photo-resist deposited on the ONO dielectric stack 202, and the exposed region etched 

or removed using a low pressure radiofrequency (RF) coupled or generated plasma 

comprising fluorinated hydrocarbon and/or fluorinated carbon compounds, such as 

C2H2F4 commonly referred to as Freon®. Generally, the processing gas further includes 

argon (Ar) and nitrogen (N2) at flow rates selected to maintain a pressure in the etch 

chamber of from about 50 mT to about 250 mT during processing. 
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The oxide layer 214 of the logic transistor can include a layer of SiO2 having a 

thickness of from about 30 to about 70 A, and can be thermally grown or deposited 

using CVD. In one embodiment, the oxide layer 214 is thermally grown using a steam 

oxidation process, for example, by maintaining the substrate 206 in a steam atmosphere 

at a temperature of from about 650°C to about 850°C for a period of from about 10 

minutes to about 120 minutes. 

Next, a doped polysilicon layer is formed on a surface of the ONO dielectric 

stack 202 and, preferably, the oxide layer 214 of the logic transistor. More preferably, 

the substrate 206 is a silicon substrate or has a silicon surface on which the ONO 

dielectric stack is formed to form a silicon-oxide-nitride-oxide-silicon (SONOS) gate 

stack of a SON OS memory transistor. 

Referring to FIG. 2C, forming of the doped polysilicon layer begins with the 

deposition of a conformal polysilicon layer 216 having a thickness of from about_ 200 

A to about 2000 A over the ONO dielectric stack 202 and the oxide layer 214. The 

polysilicon layer 216 can be formed or deposited by any suitable means including, for 

example, deposition in a low pressure CVD process using a silicon source or precursor. 

In one embodiment the polysilicon layer 216 is deposited in a low pressure CVD 

process using a silicon containing process gas, such as silane or dichlorosilane, and N2, 

while maintaining the substrate 206 in a chamber at a pressure of from about 5 to 500 

20 mT, and at a temperature of from about 600°C to about 1000°C for a period of from 

about 20 minutes to about 100 minutes to a substantially undoped polysilicon layer. The 

polysilicon layer 216 can be formed or grown directly as a doped polysilicon layer 
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through the addition of gases such as phosphine, arsine, diborane or difluoroborane 

(BF2) to the CVD chamber during the low pressure CVD process. 

In one embodiment, the polysilicon layer 216 is doped following the growth or 

formation in the LPCVD process using ion implantation process. For example, the 

polysilicon layer 216 can be doped by implanting boron (B+) or BF2 ions at an energy of 

from about 5 to about 100 kilo-electron volts (keV), and a dose of from about le14 cm-2 

to about le16 cm-2 to form an N-type (NMOS) SONOS memory transistor and, 

preferably, a P-type (PMOS) logic transistor having high work function gate electrodes. 

More preferably, the polysilicon layer 216 is doped to a concentration or dose selected 

so that the minimum energy needed to remove an electron from the gate electrode is 

from at least about 4.8 electron volts (eV) to about 5.3 eV. 

Alternatively, the polysilicon layer 216 can be doped by ion implantation after 

patterning or etching the polysilicon layer and the underlying dielectric layers. It will be 

appreciated that this embodiment includes additional masking steps to protect exposed 

areas of the substrate 206 surface 204 and/or the dielectric layers from receiving 

undesired doping. However, generally such a masking step is included in existing 

process flows regardless of whether the implantation occurs before or after patterning. 

Referring to FIG. 2D, the polysilicon layer 216 and the underlying dielectric 

stack 202 and oxide layer 214 are patterned or etched to form high work function gate 

electrodes 218 of the memory transistor 220 and logic transistor 222. In one 

embodiment polysilicon layer 216 can be etched or patterned using a plasma comprising 

hydrobromic acid (HBr), chlorine (CL2) and/or oxygen (02) at a pressure of about 25 

mTorr, and a power of about 450 W. The oxide layers 208, 212, 214, and oxynitride 
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layers 210A, 210B, can be etched using standard photolithographic and oxide etch 

techniques as described. For example, in one embodiment the patterned polysilicon 

layer 216 is used as a mask, and the exposed oxide layers 208, 212, 214, and oxynitride 

layers 210A, 210B, etched or removed using low pressure RF plasma. Generally, the 

plasma is formed from a processing gas comprising a fluorinated hydrocarbon and/or 

fluorinated carbon compounds, and further including Ar and N2 at flow rates selected to 

maintain a pressure in the etch chamber of from about 50 mT to about 250 mT during 

processmg. 

Finally, the substrate is thermal annealed with a single or multiple annealing 

steps at a temperature of from about 800 °C to about 1050 °C for a time of from about 

!second to about 5 minutes to drive in ions implanted in the polysilicon layer 216, and 

to repair damage to the crystal structure of the polysilicon layer caused by ion 

implantation. Alternatively, advanced annealing techniques, such as flash and laser, can 

be employed with temperatures as high as 1350 °C and anneal times as low as 1 

millisecond. 

A partial cross-sectional side view of a semiconductor device 300 including a 

logic transistor 302 and non-volatile memory transistor 304 comprising high work 

function gate electrodes according to an embodiment of the present invention is shown 

in FIG. 3. Referring to FIG. 3, the memory transistor 304 is formed on a silicon 

substrate 306 and comprises a high work function gate electrode 308 formed from a 

doped polysilicon layer overlying a dielectric stack 310. The dielectric stack 310 

overlies and controls current through a channel region 312 separating heavily doped 

source and drain (S/D) regions 314. Preferably, the dielectric stack 310 includes a 
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tunnel oxide 316, a multi-layer charge storage layer 318A, 318B, and a top or blocking 

oxide layer 320. More preferably, the multi-layer charge storage layer 318A, 318B, 

includes at least a top, charge trapping oxynitride layer 318A and a lower, substantially 

trap free oxynitride layer 318B. Optionally, as shown in FIG. 3, the memory transistor 

304 further includes one or more sidewall spacers 322 surrounding the gate stack to 

electrically insulate it from contacts (not shown) to the S/D regions 320 and from other 

transistors in the semiconductor device formed on the substrate 306. 

The logic transistor 302 comprises a gate electrode 324 overlying an oxide layer 

326 formed over a channel region 328 separating heavily doped source and drain 

10 regions 330, and, optionally, can include one or more sidewall spacers 332 surrounding 

15 

20 

the gate electrically insulate it from contacts (not shown) to the S/D regions. Preferably, 

as shown in FIG. 3, the gate electrode 324 of the logic transistor 302 also comprises a 

high work function gate electrode formed from a doped polysilicon layer. 

Generally, the semiconductor device 300 further includes a number of isolation 

structures 334, such as a local oxidation of silicon (LOCOS) region or structure, a field 

oxidation region or structure (FOX), or a shallow trench isolation (STI) structure to 

electrically isolate individual transistors formed on the substrate 306 from one another. 

The foregoing description of specific embodiments and examples of the 

invention have been presented for the purpose of illustration and description, and 

although the invention has been described and illustrated by certain of the preceding 

examples, it is not to be construed as being limited thereby. They are not intended to be 

exhaustive or to limit the invention to the precise forms disclosed, and many 

modifications, improvements and variations within the scope of the invention are 
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possible in light of the above teaching. It is intended that the scope of the invention 

encompass the generic area as herein disclosed, and by the claims appended hereto and 

their equivalents. The scope of the present invention is defined by the claims, which 

includes known equivalents and unforeseeable equivalents at the time of filing of this 

application. 
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IN THE CLAIMS 

WHAT IS CLAIMED IS: 

1. A non-volatile memory transistor comprising: 

an oxide-nitride-oxide (ONO) dielectric stack on a surface of a semiconductor 

substrate; and 

high work function gate electrode formed over a surface of the ONO dielectric 

stack. 

2. A memory transistor according to claim 1, wherein the high work 

function gate electrode comprises a doped polysilicon layer. 

3. A memory transistor according to claim 2, wherein the semiconductor 

substrate comprises a silicon surface on which the ONO dielectric stack is formed to 

form a silicon-oxide-nitride-oxide-silicon (SONOS) gate stack of a SONOS memory 

transistor. 

4. A memory transistor according to claim 3, wherein the doped polysilicon 

layer comprises a P+ dopant to form a NMOS SONOS memory transistor. 

5. A memory transistor according to claim 4, wherein the P+ dopant 

comprises boron or difluoroborane (BF2). 

6. A memory transistor according to claim 1, wherein the ONO dielectric 

stack comprises a multi-layer charge storage layer. 
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7. A memory transistor according to claim 6, wherein the multi-layer 

charge storing layer comprises at least a substantially trap free bottom oxynitride layer 

and a charge trapping top oxynitride layer. 

8. A memory transistor according to claim 7, wherein the top oxynitride 

layer is formed under conditions selected to form a silicon-rich, oxygen-lean oxynitride 

layer, and the bottom oxynitride layer is formed under conditions selected to form a 

silicon-rich, oxygen-rich oxynitride layer. 

9. A semiconductor device including a non-volatile memory transistor 

compnsmg: 

an oxide-nitride-oxide (ONO) dielectric stack on a surface of a semiconductor 

substrate, the ONO dielectric stack including a multi-layer charge storage layer; and 

a high work function gate electrode formed over a surface of the ONO dielectric 

stack. 

10. A semiconductor device according to claim 9, further comprising a metal 

oxide semiconductor (MOS) logic transistor including a gate oxide and a high work 

function gate electrode. 
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11. A semiconductor device according to claim 10, wherein at least one of 

the high work function gate electrode of the memory transistor and the high work 

function gate electrode of the logic transistor comprises a doped polysilicon layer. 

12. A semiconductor device according to claim 11, wherein the doped 

polysilicon layer comprises a P+ dopant. 

13. A semiconductor device according to claim 12, wherein the P+ dopant 

comprises boron or difluoroborane (BF2). 

14. A semiconductor device according to claim 12, wherein the 

semiconductor substrate comprises a silicon surface over which the ONO dielectric 

stack is formed, and wherein both the high work function gate electrode of the memory 

transistor and the high work function gate electrode of the logic transistor comprise a P+ 

doped polysilicon layer to form an N-type (NMOS) silicon-oxide-nitride-oxide-silicon 

(SON OS) memory transistor and a P-type (PMOS) logic transistor. 

15. A semiconductor device according to claim 9, wherein the multi-layer 

charge storing layer comprises at least a substantially trap free bottom oxynitride layer 

and a charge trapping top oxynitride layer. 
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16. A method of forming a semiconductor device comprising steps of: 

forming an oxide-nitride-oxide (ONO) dielectric stack on a surface of a 

semiconductor substrate in at least a first region in which a non-volatile memory 

transistor is to be formed, the ONO dielectric stack including a multi-layer charge 

storage layer; 

forming an oxide layer on the surface of the substrate in a second region in 

which a metal oxide semiconductor (MOS) logic transistor is to be formed; and 

forming a high work function gate electrode on a surface of the ONO dielectric 

stack. 

17. A method according to claim 16, wherein step of forming a high work 

function gate electrode on a surface of the ONO dielectric stack comprises the step of 

forming a doped polysilicon layer on a surface of the ONO dielectric stack. 

18. A method according to claim 17, wherein the step of forming a doped 

polysilicon layer on a surface of the ONO dielectric stack further comprises the step of 

also forming the doped polysilicon layer on a surface of the oxide layer of the MOS 

logic transistor form a high work function gate electrode thereon. 

19. A method according to claim 18, wherein the semiconductor substrate 

comprises a silicon surface over which the ONO dielectric stack is formed, the doped 

polysilicon layer comprises a P+ dopant, and wherein the method further comprises the 

steps of patterning the he doped polysilicon layer, the ONO dielectric stack and the 
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oxide layer to form an N-type (NMOS) silicon-oxide-nitride-oxide-silicon (SONOS) 

memory transistor and a P-type (PMOS) logic transistor. 

20. A method according to claim 16, wherein the step of forming an ONO 

dielectric stack including a multi-layer charge storage layer comprises the steps of 

forming at least a substantially trap free bottom oxynitride layer followed by forming a 

charge trapping top oxynitride layer. 
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ABSTRACT OF THE DISCLOSURE 

Semiconductor devices including non-volatile memory transistors and methods 

of fabricating the same to improve performance thereof are provided. In one 

embodiment, the memory transistor comprises an oxide-nitride-oxide (ONO) stack on a 

surface of a semiconductor substrate, and a high work function gate electrode formed 

over a surface of the ONO stack. Preferably, the gate electrode comprises a doped 

polysilicon layer, and the ONO stack comprises multi-layer charge storing layer 

including at least a substantially trap free bottom oxynitride layer and a charge trapping 

top oxynitride layer. More preferably, the device also includes a metal oxide 

semiconductor (MOS) logic transistor formed on the same substrate, the logic transistor 

including a gate oxide and a high work function gate electrode. In certain embodiments, 

the dopant is a P+ dopant and the memory transistor comprises N-type (NMOS) silicon­

oxide-nitride-oxide-silicon (SONOS) transistor while the logic transistor a P-type 

(PMOS) transistor. Other embodiments are also disclosed. 
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0 

"'tUUL.JL.'"t""tJ. ( 

are re ulred to ret 

OE CLARA TION FOR UTILITY OR 
DESIGN 

PATENT APPLICATION 

Declaraliol'I 
Submitted 
With Initial 
Flllng 

(37 CFR 1.63) 

DR □ Declaration 
Submitted after Initial 
Flllng (surcharge 
(37 CFR 1.16 (e)) 
required) 

I hereby declare that: 

I'll \J I HUL... t.JLI U.J 

PTO/SB/01 (07-97) 
Approved tor USO tnTOUgll 08/30(2010. OMS 061J1-QW2 

U.S. Patant and iradamark Office; U.S. DEPA~iMeNT OF COMMERCE 
lectlon of lnfmnallcn Ins a valld O ber. 

Attorney Docket 
Number 
First Named Inventor Igor Pollshchuk 

COMPLETE IF KNOWN 

Application Number 

Filing Date tY6 
Art Unit 

Examiner Name 

Each inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which ls claimed and for 
which a i:,atent is souaht on the Invention entitled: 

MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH 
WORK FUNCTION GATE ELECTRODE 

(Tdfe of the Invention) 
the speclflcatton of which 

[Z] is attachad hereto 

OR 

□ was filed on (MM/DDIYYYY) I I as United States Application Number or PCT lntematlonal 

Application Number I I and was amended on (MM/DD/YYYY) I I (If applicable). 

I hereby state that 1 have reviewed and understand the contents of the above identified specification, Including the claims, as 
amended by any amendment spe¢ifically refe1'1'8d to above. 

I acknowledge the duty to dlsclose informetion which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-In-part applications, material lnformaUon which became available between the filing date of the prior application 
and the national or PCT international filing date of the continuation-in-part application. 

1 hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for patent, 
inventor's or plant breeder's rights certificate(s), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing date 
before that of the application on which priority is claimed. 

Prior Foreign Application Foreign Filing Date Priority Certified Copy Attached? 
Numbt!tl.9\ Country (IIHll/00/VVVV) Notc•"llm111d YES NO 

□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 

LI Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 

(Page 1 of 2] 
Thia collet;ttt;)tl of lnfo~llon ii; required by 3G U.S.C. 115 and 37 CFF< 1.133. Tho lnfQITl'latiQn 1$ reQ~ired to oblatn or retain a benefit by the public wh1cn 1$ ti) fill') 
{anally t~o USPTO to process) an eppllcatlon. Conflclenllallty Is govamed by J5 u.s.c. 122 and 37 CFR 1.11 and 1.1~. This collection is M1trna1oc, to take 21 
minutes to complete. Including ga1herlng, prepiirtng, ~rid submitting the completed applic:stlon form to the USP'TO, nrno Will v!lry d9pgndlng upon the Individual 
case. Any comments on the emount or time you tequi!'e lo complete Ihle form and/or sugge,~on,i. for l'Gducin91his burden. should be sent to the Chief lnform~llori 
Officer, U.S. ~l(lnl >,tn,:J Trademark Office, U.S. Department of Commorco, P.O. Box 1450, Al,;un;ondrle., VA 22313-1150. 00 NOT SEND FEES OR COMPl.ETED 
FORM$ TO TJilS A0DRESS. $ENC TO: Commissioner for Patenhi, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance compfetlng the /o,m, call 1-IJOO-PT0-9199 and :select option 2. 
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Mt-o 

PTO/SB,/01 (07-07) 
Approved for use U1ro1.1gh 06/30/2010. 0MB 0651-0032 

U.S. Pabffll and Trademark Office; IJ.S, DEPAFITMeNT OF COMMERCE 
I ction of lnformallon nlatna a valid OM u ber. 

DECLARATION-IDtility or Design Patent Applicatlon 

I 
Direct all [Z) The address 

I 
OR □ Correspondence 

correspondence to: associated with 51885 address below 
Customer Number. 

Name 

Address 

City State ZIP 

Country Telephone Email 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to Identity theft Personal information such as social security numbers, bank account numbers, or credit caret 
numbers (other than a check or credit card authorization form PT0-2038 submitted for payment purposes) Is never required by 
the USPTO to support a petition or an application. If this type of personal Information is included in documents submitted to 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant is advised that the record of a patent applicatlon is available to the public after 
publication o1 the :;ipplic;ation (unless a non-publication request In compliance with 37 CFR. 1.213(a) is made in the application) 
or issuance of e patent. Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published appllcatlon er an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PT0-2036 submitted for payment purposes are not retained In the application file and therefore are not 
publicly available. 

I hereby declare that all statements made herein of my own knowledge ere true and that all statements made on Information 
.ind belief are believed to be true; and further that these statements ware made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful 
false statements may jeop.irdlze the validity of the application or any patent issued thereon. 

NAME OF SOLE OR FIRST INVENTOR: I D A oetitlon has been filed for this unsianed inventor 
Given Name (first and middle nf anyl) Family Name or Sumame 

Igor Pollshchuk 

Inventor's Signature 
~/ Date 

[¥, .. 
- ~ 

'2/27/0J' ~ 

7/ 
Residence: City State Country Citizenship 

Fremont CA U.S.A. U.S.A. 

Mailing Address 
143355 Paseo Padre Pkwy. 

City State 

I 

Zip 

I 

Country 
Fremont CA 94539 U.S.A. 

('71 Addltlomd lnvemors or e leaal rsriresentatlve are belnQ n~rnecl on lllo 1 ~~00IOmE1n1~1 shE1etrsl PT0/8B/02A or 02LR attached hereto. 

[F'>age 2 of 2] 
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u~,u~ILUUU ~L.LL ""tUUL._IL""t""t~, 

no emons em 

DECLARATION 

Name of Additlonal Joint Inventor, if any: I 
Given Name (first and mitldle (if anv)) 

Ssgy 

Inventor's 
Sicnature 

Zlchron Ya'aqov NIA 
Residence: Cltv State 

44 Ylgal-AIOn Stroot 

Mailina Adtiress 

Zlchron Ya'11qov NIA 
Citv State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (If any)) 

Kl'l$hl'l0$WllmY 

Inventor's 10-~ tJI O---, ltD ,~ 

Sia nature - - _;_-, 

----San Jose CA 

Reerdeni;:e; Citv $tale 

1193 Lynbroo~ way 

Maillno Address 

San Jose CA 

Cltv State 

Name of Additional Joint Inventor, if any: l 
Given Name (flri:t and middle (If any)) 

Inventor's 
Sianature 

Residence: Cltv State 

Malllna Address 

Citv State 

I'll U I HUL.. U""tl U.J 

PTO/$B/0211 (07-07) 
Approvod ror 1.1$0 through 06/30/2010, 0MB 0651-0032 

U.S. Parent end Trademark Offit-9; U.S. OEPArarrMENT OF COMMERCE 
I ti unless h • • m r. 

ADDITIONAL INVENTOR(S) 
Supplemental Sheet 

□ A petition has been flied for this unsignei:I inventor 

Famitv Name or Sumame 

Levy 

Di;ite 

Israel 1smel 

Counw Clllzenshlo 

30900 

Zio Countrv 

□ A petition has been filed for this unsigned inventor 

Family Name or S1.1mame 

Remkumar 

Date 3/4 /c,i 
U.SA. U,$,A, 

Countrv Cltlzenshlc 

95129 U.S.A. 

Zio Countrv 

□ A petition has been filed for thit. unsigned inventor 

Femity Name er Surname 

Date 

Countrv Ciliz:enshic 

Zlo Counlrv 
Thia collacllon of Information Is required by 35 U.S.C. 115 and 37 CFR 1.63. The Information IS n,q1.1irod to obtain Qr retain a benefit by the public which IS to me 
(and by the USPTO lo process) en eppllcatJon. conne1enua1ny 15 govern(td by J5 u.s.c. 122 and 37 CFR 1.11 sncJ 1.14. TIiis eollor.:11on Is estimated to lake 21 
minuto~ to i:ompl9te, Including gathering, preparing, 011d $Ubmtttin9 the completed application form to the USPTO. Tlmo will vaty depending upon the lndlvlduF,11 
tMe. Any comments on the amount of limo Yol.l l'OQl.ll1'8 to complete this fonn and/or suggestions for roduelng !hit burden, should be sent to the Chief li,form311on 
Officer, U.S. Patent e11d Tr11ct~mark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 00 NOT $~NO FE!aS OR COMPLETED 
FORMS TO THI$ AOORESS. SEND TO: Commist.ll)ner for Patents, P.O. Box 1450, Alexandria, VA 22313·1450. 

ff you need assistance in completing the form, ca/11-800-PTO.9199 (1-800•786-9199) and select option 2. 
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PTO/SB/01 (07-07) 
Approved for use through 06/30/2010. 0MB 0651-0032 

U.S. Patent end Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paoerworl< Reduction Aci of 1995 no """"""S are reauired to res"""" to a coliectlon of Information unless R c:on1ains a valid 0MB control number 

r Attorney Docket 
PM2007027 

DECLARATION FOR UTILITY OR Number 

DESIGN First Named Inventor Igor Polishchuk 

PATENT APPLICATION COMPLETE IF KNOWN 

(37 CFR 1.63) Application Number 

0 Declaration □ Declaration Filing Date ; /13 /06 Submitted OR Submitted after Initial 
Wrth Initial Filing (surcharge Art Unit 
Filing {37 CFR 1.16 (e)) 

\.. required) Examiner Name 

I hereby declare that: 

Each inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for 
which a patent is souqht on the invention entitled: 

MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH 
WORK FUNCTION GATE ELECTRODE 

(Title of the ln~ntion) 
the specification of which 

0 is attached hereto 

OR 

□ was filed on (MM/00/YYYY) I I as United States Application Number or PCT International 

Application Number I I and was amended on (MM/DDNYYY) I I (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application 
and the national or PCT international filing date ofthe continuation-in-part application. 
I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d} or (f). or 365{b) of any foreign application{s) for patent, 
inventor's or plant breeder's rights certificate(s), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America; listed below and have also identified below, by checking the box, any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing date 
before that of the application on which priority is claimed. 

Prior Foreign Application Foreign Filing Date Priority Certified Copy Attached? 
Numberlsl Countrv lMM/DDNVYVl Not Claimed YES Nn 

□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 

LI Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 

(Page 1 of 2) 
This collection of informatlon is required by 35 U.S.C. 115 and 37 CFR 1.63. The information Is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an applic:atiOn. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This colleciion is estimated to take 21 
mlnutes to complete. including gathering, preparing, and submitting the completed application form to the USPTO. T,me will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this rorm 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 Commetea, 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 completing the fonn, call 1-800-PT0-9199 and select option 2. 
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Under the PaoelVIOrk Redudion Act of 1995 no 

PTO/SB/01 (07-0n 
Approved for use through 06130/201 o. 0MB 0651-0032 

U.S. Paten! and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
d to a eolledlon of information unless It contains a vafid 0MB oomrol number. 

DECLARATION - Utility or Design Patent Application 

Direct all [Z] The address 

I I 
OR □ Correspondence, 

correspondence to: associated with 51885 address below 
Customer Number: 

Name 

Address 

City I State I ZIP 

Country I Telephone I Email 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account. numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application, If this type of personal information is included in documents submitted to 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) 
or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

I hereby declare that.all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 

NAME OF SOLE OR FIRST INVENTOR: I D A oetition has been filed for this unsianed inventor· 
Given Name (first and middle [if any)) 

I 
Family Name or Surname 

Igor Pollshchuk 

Inventor's Signature I Date 

Residence: City I State I Country I Citizenship 

Fremont CA U.SA U.S.A. 

MaiUng Address 
43355 Paseo Padre Pkwy. 

City I State I Zip I Country 

Fremont. CA 94539 U.S.A. 

171 Additional inventors or a lellal reoresentative are being named on the 1 supplemental sheet(sl PTO/SB/02A or 02LR attached hereto. 

[Page2 of 2] 
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Under tile P Reduafon Act of 1995 no 

DECLARATION 

Name of Additional Joint Inventor, if any: I 
Given Name /first and middle fif"anvil 

~y /:,.,-

_ I-~-:Pf{,/t~--o--, Inventor's 
Sianature 

ar-· "'" .JI 
Ziciu-onYa'aqov 

'

NIA 

Residence: Citv State 

44 Yigal-Alon Street_ 

Mailina Address 

Zichron Ya'aqov INiA 

Citv Slate 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

KnshnaSWamy 

Inventor's 
Sianature 

San Jose- ICA 

Residence: Citv State 

1193 Lynbrook Way 

Mailing Address 

San Jose ICA 

Citv State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

Inventor's 
Siana tu re 

Residence: Citv I State 

Mailing Address 

Citv I State 

□ 

PTOISBI02A (07-07). 
App,ove(I fOI' use 11\tough 06/30l2010. 0MB 065Hl032 

U.S. Patent and Trademark Offlce; U.S. DEPARTMENT OF COMMERCE 
ass ~ contains valid MB control number. 
(S) 

plemental Sheet 

A petition has been filed for this unsigned inventor 

Family Name or Surname 

Levy 

' ., / ,' 

0·~11010?' Date 
* . 

!Israel IS<llel 

Countrv Citizenshio 

13:° Countrv 

□ A petition has been filed for this unsigned inventor 

Family Name or Surname 

Ramkumar 

Date 

IV.SA 

Countrv IU.S.A. 

Citizenshio 

1
95129 U.S.A. 

ZiD Countrv 

□ A petition has been filed for this unsigned inventor 

Family Name or Surname 

Date 

I Countrv I Citizenshio 

I Zio Countrv 
Th,s collectlOfl of i1formati0n ,s requored by 35 U.S.C. 115 and 37 CFR 1.63. The lnformatIon 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. 1_22 and 37 CFR 1.11 and '1.14. This collec:lion Is estlmaled to take 21 
minutes to complete, indudlng ga!hering, preparing. and_ submll!ing the COITlj)leted application fOtm to the USPTO. Time wiU VSf'/ depending upon the indivittual 
case. Any comments on the amount of time you require.to complete this fo,m and/or suggestions for reducing this burden, snould be sent to the Chief Information 
Olf,cer, U.S. Patent and Trademark Olllce. U.S. Department of Commerce, P.O. Box 1450. Alexan<lria, VA 22313-1450. 00 NOT $ENO FEES OR COMPLETEO 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, 

ff you need assistance in completing the form, ca/11-800-PT0-9199 (t-800-786-9199) and selea option 2. 

Sandisk Technologies, Inc. - Ex. 1039, Page 000205



Aret Nam&d lnv~ntor 

Mt-1..:1 

P"l'OISB/81 (01-0B) 
Approwd far U~8 thlliUgl'l 12/31/2008. 0MB 0651-0036 

U.S. Plltenl end Tredemerk Offlco; U.S. DEPARTMENT OF COMMERCE 

Igor Poliehehuk 

T. 

POWER OF ATTORNEY 

and 
CORRESPONDENCE ADDRESS 

INDICATION FORM 

Title 

MEMORY TRANSISTOR WITH MULTIPLE CHARGE 
STORING LAYERS AND A HIGH WORK FUNCTION 
GATE ELECTRODE 

Art Unit unknown 

Examiner Name unknown 

Attorney Docket Number PM2007027 

I hereby revoke all previous powera cf attorney given in the above-Identified .ippllcation. 

I 
I hereby appoint 

I 181 Pracllttoners a~sociated with the Customer 
51885 Number: 

OR 

D Practltlonertsl named below; 

Name Reglstratlon Number 

aa my/our attomey(s) or agent(s) to prosecute the iipp~c::ation identi1iad above, and to transact all businee;e in the United States 
Patent end Trademark Office connected therewith. 

Pleasa 1'9eognlze or cllange the <XJrre5pondenc:e addl't!ss for the above-Identified application 10: 

1:8] The address assoclatad with the above-mentioned Cuatomer Number 

OR I I □ Toe addrese eaaociated with Cu!ltomer Number: 

OR 

D Firm or 
Individual Name 

Address 

City l Sta1e I I ZIP I 
Country 

Telephone ( Fax I 
I em the; 

l8l ApplicanVlnventor. 

D Assignee of record of th& entire Interest. See 37 CFR 3. 71. 

Statement under 37 Ct:R 3. 13(b) Is enclosed, (Form PT0/$8196) 

SIGNATURE of Applicant or Aaaignae of Ra cord 
4./ • ·,, I Date I ()2/2 7/o/' Signature ~~ 

I.,#' • .. .. ... -- -
Name Igor Pollshchuk 

~ 
( Telephone ( ~<>K S-'i .r //'f9 

Trtle and Company ~~~ ~~~e./.r 
NOTE: Signatures of ell the lnventora '!ir assigneeg or record or tile entlro lntoro~t or tnM mi,rosontatlvo(s] are raqv(red. Submit multlp(e forms If more 
lllen ens .!ilt!n;11turo 1$ l'OOVlred s&e b8low•, 
I&] "Total of 3 forms are submitted. 

TIii~ 11Qlkle11on Ol lnlormatlOn 18 t'l!qulh!d !,y 37 C~R 1.31 ""~ ,_33_ n,~ lnlDITMUOll Ill reqlllred lo obtain Of !Stair'\ B 0-n! b~ lhD public whk,t, I• ta 111A (RM 'Qy 1118 USPTO to process) 
on oppbtlon. 0onlk!Rn11allty 19 EO\'ern9d Dy 35 U,S.C. 122 and 37 CFR 1.11 and 1.14. Thill <>:11lem!Qn 18 e~llmaled to tske 3 mlnulaa to Ccm~Dli,, includln9 e•lhoring, pn,pAri'11!, an<l 
eubmlttlng lhD comp4Dtad appllOA~an form to lhe USPTO, Time WIii '1111)' <1apene1119 upch !ha lndlvlduol a""•· Ally =nte on IM e,mount of Uma you requ1,., to oompkrlo lhf~ fQrm 
s.ml/01 SUOGBBUona lor rDduclni. thl• burdan, •hculd bA ••nt lo IM Chl'lf lO!OffMII0n 0m09t, U.S. P~lanl ond Tmdomark Ofl'lc,g, U.S. Dflpo-.nl or 0-l'l$, P.O. ll"" 1~BO. 
Ala•ondrlo, VA 223t~14SO. 00 NOT SEND FEES OR COMPLIITl!O FORMS TO THIS ,1100flES$, $E;ND TO: Commhleloner Por Parent.., P.O. Be• 145(), AIDKMllrl~. VA 2~1S-
14SO, 
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First Nernad Inventor 

PTO/SB/81 (01-06) 
Approved for we 1~n;,vgh 12131/2008. 0MB 085Hl03S 

U.S. Pa1ent and Tradeni,;,11< Office; U.S. DEPARTMENT OF COMMERCE: 

Igor Pollehchuk 

r, 

POWER OF ATTORNEY 

and 

CORRESPONDENCE ADDRESS 
INDICATION FORM 

Title 
MEMORY TRANSISTOR WITH MUL Tl PLE CHARGE 
STORING LAYl:RS ANO A HIGH WORK FUNCTION 
GATE ELECTRODE 

Art Unit unknown 

examlMr Namo unknown 

AHomoy OockGt Number PM2007027 

I hereby re\/Oke all previous poweIB of attorney given in the above-identified application. 

I 
I hereby 1;1ppolnt; 

I 
181 Praelition9rs associated with the Customer 

Number: 51885 
OR 

D Prectition9r(s) named below: 

Name Registration Number 

as my/our attomey(s) or agent(s) to prosecule the appllcatlon Identified above, and to transact all business in the United Stales 
Patent and Trademark Office connected therewith. 

Please recognize or change the correspondence address for the above--ldentifled application to: 

18] The address assoclaled wlth the above-mentioned Customer Number 

OR 

I I □ The addr~Gs assoeiatad with Customar Numb9r: 

OR 

D Firm or 
lndMdual Name 

Address 

City f State I I ilP I 
Country 

Telephone T Fax I 
I em the: 

181 Applicantllnventor. 

D Assignee of record of the entire lnterast. S~ 37 CFR 3.71. 
Statement und9r 37 CFR 3. 73(b) is 9nc;/osad, rForm PTOISB/961 

SIGNATURE of Applicant or Assignee of Racor'd 

Signature /.q>.a tJ #/Yb OP .I.- J Date I ;,/3 /cr:J 
Name aswamy Ramkumar I TelePIJQne I 
Trtle and Company S-< • M-t.. ,f•rt're,e"-... cf{- 1ec~ l"'\: co.9- $\--a.. H : c~~ ~~~ 
NOTE: Signatures of en 111B inventors or a~sjQnties of record af the antlre Interest or their repr~senl~tlvo(s) ~1'8 r8QlJired. Submit multiple forms It more 
thim 11na slaneture la rAnulrecl !lee llelOW". 
[X] •Total of 3 forms are submitted. 

Th~ 00nect1on or Information I• mqulrod by :.1 CFR ,~, an~ 1,33, Tile lnformauon ~ reqlllrad lo oblmn or 1111A1n ~ ~~~RIii ~ tile J)IJDIIC WIiien lo 11, ma (and t,y Iha USF>Tc 10 p~J 
•n oppll,,..~on. Conllllentl8llty la -•d by 35 U.B.C. 122 Md 37 Cl'FI 1,11 en~ 1. M, ~ eolleetlon lo "511mo11:1d lo l<ki• 3 mln1.11ve to complete, lneludln119elherin9, propnrlng. ~11<1 
,ubmlttln9 Iha D01'1pl~t8d appnc~flon form to lhe USPTO. T1rna wlU v,uy dAJ,"lli:tng l,IPQn 1118 lrKIMOU!I e&e. Mf oorm,IIT11R on u,A •m11u111 DI Ume you l'!t!Ulre lo a,mpleta thl• lcrm 
end/or au99e0Uon• for mduelng Ihle Dunlen, 111ould b& aanL LI'> tho Chia! lnformotlon Ollli:"1", IJ,S, Pment en~ Tradeni!tk Offlco, U.S. C,,,p,,rtrm,nt cf Commerce, P.O. Bo, 1460, 
/IIO~rnl~~. VA ZZ313-1~5ll. DO NOT SENC FEES OR COMP~~TF.iCI FCRMS TO THIS ADDFIESS. SEND TO: Commb•l-r for l'!tetm, P.O. 8111< 1~50. Alo,mndrl•, VA 2u1,. 
1~. • 
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PTOISB/81 (01-06) 
Approved for use tlYough 12/31/2008. OMS 0651-0035 

U.S. Paten! and Trademar1< Office; U.S. DEPARTMENT Of COMMERCE 
• i i I • 

Filin Date 

Flnst Named Inventor Igor Polishchuk 

POWER OF ATTORNEY 

and 

CORRESPOND EN CE ADDRESS 

INDICATION FORM 

Tltle 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE 
STORING LAYERS ANO A HIGH WORK FUNCTION 
GATE ELECTRODE 

Art Unit unknown 

Examiner Name unknown 

Attorney Docket Number PM2007027 

I hereby revoke all previous powers of attorney given in the above-identified application. 

I hereby appoint: 

I I 18] Practitioners associated with the Customer 
Number: 51885 
OR 

0 Practitioner(s) named below: 

Name Registration Number 

as my/our attorney(s) or agent(s) to prosecute the application identified above. and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

Please recognize or change the correspondence address for the above-identified application to: 

cgj The address associated with the above-mentioned Cus tamer Number 

OR 

I I D The address associated WJtti Custom er Number: 

OR 

0 Firm or 
Individual Name 

Address 

City State I I ZIP I 
Country 

Telephone I Fax I 
lam the: 

~ Applicant'lnventor. 

□ Assignee of record of the entire interest. See 37 CFR 3.71. 

Statement under 37 CFR 3.73(bJ is enclosed. (Form PTO/SB/96) 

SIGNATURE of Applicant or Assignee of Record 

Signature c; ,,,a~/,.. I Date I /l1a rc,/1 - IU- 0~ 
,,r 1 J Telephone I -

Name Sagy Levy ,,,.--
Title and Company V { I 

NOTE: Signatures of au the Inventors or assignees of record of the emire Interest or their representatlve(s) are required. Submtt multiple forms if rnore 
than one siqnature is reouired. see below". 
18] •Total of 3 forms are submitted. 

This~ of information tS reciutred by 37 CFR 1,31 and 1.33. The mtonnation ,s requarod to obtain or retain a benefit by the pubhc whid'l_iS to filo (and by tho USPTO to process) 
an application. Confidentilllity is gcvemed by 35 U.S.C. 122 and 37 CFR 1, 11 and 1.14, This -en is eslimated to tal<o 3 rninutali to complete, induding gathanng, prepaM9_ and 
submitting tno completed appUcation fQrlffl to tho USPTO. Time will vary depending upon tho indMdual ea&e. Alt'j comments on the amount of lime~ require to complete thir. fonn 
and/o, --• to, roducing this l>Urden, $l>OU!<I bo sant to tne Chief lnlom,ation Officer, U.S Palent ana Tr;,aernatk Office, U.S. 0-,tment of Commen:e. P.O. llGx 1450. 
Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPU:TED FORMS TO THIS ADORES$. SEND TO: Comrnluiono, for P•IEnls, P.O. Box 1450, Aloxandrul, VA 22313-
1450. • 
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PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

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

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

Attorney Docket Number PM07027D1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION 
GATE ELECTRODE 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Aoolicant Information· . 
Aoolicant 1 I Remove I 
Applicant Authority (!)Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Mr. IGOR POLISH CH UK 

Residence Information (Select One) (!) US Residency 0 Non US Residency O Active US Military Service 

City Fremont State/Province I CA I Country of Residence i I US 

Citizenship under 37 CFR 1.41(b) i us 

Mailing Address of Applicant: 

Address 1 43355 Paseo Padre Pkwy. 

Address 2 

City I Fremont I State/Province I CA 

Postal Code 94539 I Countryi I us 

Annlicant2 I Remove I 
Applicant Authority ® Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Mr. Sagy LEVY 

Residence Information (Select One) (!) US Residency 0 Non US Residency O Active US Military Service 

City Zichron Ya'aqov State/Province I I Country of Residence i I IL 

Citizenship under 37 CFR 1.41(b) i us 
Mailing Address of Applicant: 

Address 1 44 Yigal-Alon Street 

Address 2 

City I Zichron Ya'aqov I State/Province I 
Postal Code 30900 I Countryi I IL 

Annlicant3 I Remove I 
Applicant Authority ® Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name Suffix 

Dr. Krishnaswamy RAMKUMAR 

Residence Information (Select One) (!) US Residency 0 Non US Residency O Active US Military Service 

City San Jose State/Province I CA I Country of Residence i I US 

EFS Web 2.2.3 

Sandisk Technologies, Inc. - Ex. 1039, Page 000209



PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number PM07027D1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION 
GATE ELECTRODE 

Citizenship under 37 CFR 1.41(b) i I us 
Mailing Address of Applicant: 

Address 1 1193 Lynbrook Way 

Address 2 

City I San Jose I State/Province I CA 

Postal Code 95129 I Countryi I us 

All Inventors Must Be Listed - Additional Inventor Information blocks may be I I Add 
generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

□ An Address is being provided for the correspondence Information of this application. 

Customer Number 60909 

Email Address pbj@cypress.com I Add Email I !Remove Emaill 

Email Address larz@cypress.com I Add Email I !Remove Emaill 

Application Information: 

Title of the Invention MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK 
FUNCTION GATE ELECTRODE 

Attorney Docket Number PM07027D1 I Small Entity Status Claimed □ 
Application Type Nonprovisional 

Subject Matter Utility 

Suggested Class (if any) I Sub Class (if any)I 

Suggested Technology Center (if any) 

Total Number of Drawing Sheets (if any) 4 I Suggested Figure for Publication (if any) I 
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 35 U.S. 

lg] 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). 
Enter either 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. 

EFS Web 2.2.3 

Sandisk Technologies, Inc. - Ex. 1039, Page 000210



PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number PM07027D1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION 
GATE ELECTRODE 

Please Select One: (!) Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 60909 

Domestic Benefit/National Stage Information: 
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(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification. 

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

Division of 12152518 2008-05-13 

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

12152518 non provisional of 60940160 2007-05-25 

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

Foreign Priority Information: 
This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is 
not claimed. 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(a). 

I Remove I 
Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed 

0 Yes 0 No 

Additional Foreign Priority Data may be generated within this form by selecting the I Add I Add button. 

Assignee Information: 
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 
of the CFR to have an assignment recorded in the Office. 

Assionee 1 I Remove I 
If the Assignee is an Organization check here. ~ 
Organization Name I Cypress Semiconductor Corporation 

Mailing Address Information: 

Address 1 198 Champion Court 

Address 2 

City San Jose State/Province CA 

Country ii us Postal Code 95134 

Phone Number I 408-545-7194 Fax Number 408-545-6911 

EFS Web 2.2.3 
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PTO/SB/14 (11-08) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number PM07027D1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
MEMORY TRANSISTOR WITH MULTIPLE CHARGE STORING LAYERS AND A HIGH WORK FUNCTION 
GATE ELECTRODE 

Email Address I larz@cypress.com 

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

Signature: 

Add 

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 
CFR 1.4(d) for the form of the signature. 

Signature /William Nuttle/ Date (YYYY-MM-DD) 2011-11-03 

First Name William I Last Name I Nuttle Registration Number 42943 

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 lime 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. 

EFS Web 2.2.3 
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Privacy Act Statement 

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

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

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

EFS Web 2.2.3 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 13/288,919 11/03/2011 □ To be Mailed 

APPLICATION AS FILED- PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

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

~ BASIC FEE N/A N/A N/A N/A 380 (37 CFR 1.16(a), (b), or (c)) 

~ SEARCH FEE 
(37 CFR 1.16(k), (i), or (ml) 

N/A N/A N/A N/A 620 

~ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 250 
TOTAL CLAIMS 19 minus 20 = * 0 X $ OR X $60 = 0 (37 CFR 1.16(i)) = 

INDEPENDENT CLAIMS 3 minus 3 = * 0 X $ X $250 = 0 (37 CFR 1.16(h)) = 

If the specification and drawings exceed 100 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) additional 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)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1250 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

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

CLAIMS HIGHEST 

11/03/2011 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
f-- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(i)) • 19 Minus ** 20 = 0 X $ = OR X $60= 0 
0 Independent z * 3 Minus ***3 = 0 X $ = OR X $250= 0 w f37CFR 1.16fh\\ 

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

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

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent * Minus *** X $ = OR X $ = 
0 (37CFR 1.16(hll = 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /GLORIA NORRIS/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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