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APPLICATION NO. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 8,633,537 B2 
: 13/539466 
: January 21, 2014 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In the Specification 

Column 17, Line 40, "FIGS. 20A-F" to read as --FIGS. IOA-F--. 

Signed and Sealed this 
Fifth Day of June, 2018 

~~~ 
Andrei Iancu 

Director of the United States Patent and Trademark Office 
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PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

8,633,537 

APPLICATION NO.: 13/539,466 

ISSUE DATE 

INVENTOR(S) 

01-21-2014 

Igor Polishchuk, et al. 

Page_1_of_1_ 

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Column 17, line 40, "FIGS. 20A-F" to read as --FIGS. 1 0A-F--. 

MAILING ADDRESS OF SENDER (Please do not use Customer Number below): 

Cypress Semiconductor Corporation 
198 Champion Court 
San Jose, CA 951 34 

This collection of information is required by 37 CFR 1 .322, 1 .323, and 1 .324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

ff 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 
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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Electronic Patent Application Fee Transmittal 

Application Number: 13539466 

Filing Date: 01-Jul-2012 

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: Stoycho Doncheff Draganoff/Daniel Pheng 

Attorney Docket Number: PM07027Dl Cl Pl 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

CERTIFICATE OF CORRECTION 1811 1 150 150 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 150 
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Electronic Acknowledgement Receipt 

EFSID: 32522137 

Application Number: 13539466 

International Application Number: 

Confirmation Number: 5842 

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: Stoycho Doncheff Draganoff/Daniel Pheng 

Filer Authorized By: Stoycho Doncheff Draganoff 

Attorney Docket Number: PM07027Dl Cl Pl 

Receipt Date: 03-MA Y-2018 

Filing Date: 01-JUL-2012 

Time Stamp: 12:58:50 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $150 

RAM confirmation Number 050318INTEFSW00012503503781 

Deposit Account 503781 

Authorized User Timothy Croll 

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

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

82719 

1 Transmittal Letter 
PM07027D1 Cl Pl _RequestforCe no 3 

rtofCorrect_05022018.pdf 
8Se149cb4fc907a32e9746479861 d0113ba 

9d0d8 

Warnings: 

Information: 

153196 
PM07027D1 Cl Pl _Certificateofr 

2 Request for Certificate of Correction orrectionForm_sb0044_050220 no 2 
18.pdf 9c2a479c1 81 c0e1 ffb26c8f9bc4689ebf49e2 

1b2 

Warnings: 

Information: 

30462 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
84e 72 7 b77 e6085 91903c8e b37 c3 b 1 fSe 7 3a 

b69d7 

Warnings: 

Information: 

Total Files Size (in bytes) 266377 

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 Agglications 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 Agglication 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 Agglication 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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Attorney's Docket No.: PM07027DlCIPl PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

U.S. Patent No. 8,633,537 

Application No.: 13/539,466 

Filed: July 01, 2012 

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

Examiner: YUSHIN, NIKOLA Y K 

Art Group: 2893 

Confirmation No.: 5842 

Mail Stop Certificate of Corrections Branch 
Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

REQUEST FOR CERTIFICATE OF CORRECTION 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS 

Sir/Madame: 

The following is a request for a certificate of correction in Serial Number 

13/539,466, now U.S. Patent Number 8,633,537, under 35 USC 255, due to an error that 

appears in the printed patent due to a clerical mistake (typographical error). Enclosed 

please also find a PTO/SB/44 CERTIFICATE OF CORRECTION form and Certificate 

of Correction Fee Code 1811. 

Application No.: 13/539,466 -1- Docket No.: PM07027DlCIPl 
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In the Specifications 

Column 17, line 40, "FIGS. 20A-F" to read as --FIGS. I0A-F--. 

Application No.: 13/539,466 -2- Docket No.: PM07027DICIP1 
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Should the Examiner have any questions regarding this request, the Examiner is 

urged to contact the undersigned by telephone at ( 408) 545-6950. All correspondence 

should continue to be directed to the address given below. 

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, and to credit any 

overpayments, to Deposit Account No. 50-3781. 

Date: 05/02/2018 

Cypress Semiconductor Corporation 
198 Champion Court 
San Jose, CA 95134 
Facsimile: ( 408) 545-6911 
CustomerNo.: 60909 

Application No.: 13/539,466 

Respectfully Submitted, 

/Kin Hung Lai/ 
Kin Hung Lai 
Registration No. 69,251 

-3- Docket No.: PM07027DlCIPl 

Sandisk Technologies, Inc. - Ex. 1040, Page 000010



UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

13/539,466 01/21/2014 

60909 7590 12/31/2013 

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

PATENT NO. 

8633537 

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. 

PM07027D1CIP1 5842 

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 136 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-Yoakev, 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. 

IR103 (Rev. 10/09) 
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PART B - FEE(S) TRANSMITTAL 

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

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 11/13/2013 

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

APPLICATION NO. FILING DATE 

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. 

13/539,466 07/01/2012 Igor POLISHCHUK PM07027DICIPI 5842 

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 $1780 

EXAMINER ART UNIT 

YUSHIN, NIKOLA Y K 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 

$300 $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. 

$2080 02/13/2014 

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 [I Corporation or other private group entity O Government 

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

~ Issue Fee 

~ Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

PTOL-85 (Rev. 02/11) 

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

overpayment, to Deposit Account Number 5 0 3 7 S J ( enclose an extra copy of this form). 

Page 2 of 4 
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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. 

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

Ah - ds· /Larry J. Johnson/ ut onze 1gnature _______________________ _ Date 1 2 / 1 6 / 2 0 13 

T d . d Larry J. Johnson ype or pnnte name ______________________ _ Registration No. _5_6_ 8_6_1 ____________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the 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. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 

Page 3 of 4 

0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Sandisk Technologies, Inc. - Ex. 1040, Page 000013



Electronic Patent Application Fee Transmittal 

Application Number: 13539466 

Filing Date: 01-Jul-2012 

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

First Named Inventor/Applicant Name: Igor POLISH CH UK 

Filer: Larry Joel Johnson/Alma Fazlic 

Attorney Docket Number: PM07027Dl Cl Pl 

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 1780 1780 

Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 2080 
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Electronic Acknowledgement Receipt 

EFSID: 17674190 

Application Number: 13539466 

International Application Number: 

Confirmation Number: 5842 

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 Cl Pl 

Receipt Date: 16-DEC-2013 

Filing Date: 01-JUL-2012 

Time Stamp: 18:05:07 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $2080 

RAM confirmation Number 6632 

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.) 

17673 

1 Transmittal Letter 
PM07027D1 CIPl_lssueFeelette 

r_12162013.pdf 
no 2 

4a1 0b66ebb45118a4bf7b24927be3be712 
33cf20 

Warnings: 

Information: 

108864 

2 Issue Fee Payment (PTO-85B) 
PM07027D1 CIPl_lssueFee_ 121 

62013.pdf 
no 2 

b582d 91 28e6e 3 bcf0ad83 c25efa 7 3ce6ab6L 
47b4 

Warnings: 

Information: 

32297 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
d7 ccaf0f2638992c18e47 c41366400ca9a52 

1f06 

Warnings: 

Information: 

Total Files Size (in bytes) 158834 

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. 13/539,466 
Attorney Docket No. PM07027DlCIPl 

Page 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Igor POLISHCHUK 

Application No.: 13/539,466 

Filed: 07-01-2012 

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

) Examiner: YUSHIN, NIKOLA y K 

) 
) Group Art Unit: 2893 
) 
) Confirmation No.: 5842 
) 
) 
) 
) 
) 

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 November 

13, 2013 in connection with the above-identified application. The Issue Fee/Publication Fee is 

due on or before February 13, 2014. Applicant hereby submits the Issue Fee/Publication 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 
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Application No. 13/539,466 
Attorney Docket No. PM07027DlCIPl 

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: 12/16/2013 -~~~=~------

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 STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

13/539,466 07/01/2012 

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 CIPl 
CONFIRMATION NO. 5842 

PUBLICATION NOTICE 

1111111111111111111111 ll]~!l]!~l!~l!~H~ !I~ IHll lllll 111111111111111111 

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

Publication No.US-2013-0307053-A 1 
Publication Date:11/21/2013 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

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

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

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

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

page 1 of 1 
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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 11/13/2013 

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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

EXAMINER 

YUSHIN, NIKOLAY K 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 11/13/2013 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

13/539,466 07/01/2012 Igor POLISHCHUK PM07027DlCIPl 5842 

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 $1780 $300 $0 $2080 02/13/2014 

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 4 
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 11/13/2013 

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

APPLICATION NO. FILING DATE 

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. 

13/539,466 07/01/2012 Igor POLISHCHUK PM07027DICIPI 5842 

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 $1780 

EXAMINER ART UNIT 

YUSHIN, NIKOLA Y K 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 

$300 $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. 

$2080 02/13/2014 

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 _________ _ 

PTOL-85 (Rev. 02/11) 

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 credit any 

overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

Page 2 of 4 
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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. 

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

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the 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. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 

Page 3 of 4 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/539,466 07/01/2012 

60909 7590 11/13/2013 

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. 

PM07027DlCIPl 5842 

EXAMINER 

YUSHIN, NIKOLAY K 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 11/13/2013 

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 136 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 136 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 4 of 4 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CPR 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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Notices of Allowance and Fee(s) Due mailed between October 1, 2013 and 
December 31, 2013 

(Addendum to PTOL-85) 

If the "Notice of Allowance and Pee(s) Due" has a mailing date on or after October 1, 2013 and before 
January 1, 2014, the following information is applicable to this application. 

If the issue fee is being timely paid on or after January 1, 2014, the amount due is the issue fee and 
publication fee in effect January 1, 2014. On January 1, 2014, the issue fees set forth in 37 CPR 1.18 
decrease significantly and the publication fee set forth in 37 CPR 1.18(d)(l) decreases to $0. 

If an issue fee or publication fee has been previously paid in this application, applicant is not entitled to a 
refund of the difference between the amount paid and the amount in effect on January 1, 2014. 
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Application No. 
13/539,466 

Applicant(s) 
POLISHCHUK ET AL. 

Notice of Allowability Examiner 
NIKOLAY YUSHIN 

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 RCE filed on 09/27/2013. 

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 1-5 and 7-20. 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 09/27/2013 

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

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

/NIKOLAY YUSHIN/ 
Primary Examiner, Art Unit 2893 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [8J Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20131104 
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Application/Control Number: 13/539,466 

Art Unit: 2893 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

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

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CPR 1.114, including the fee set forth in 

37 CPR 1.17 ( e ), was filed in this application after allowance or after an Office action under Ex 

Parte Quayle, 25 USPQ 74,453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible 

for continued examination under 37 CPR 1.114, and the fee set forth in 37 CPR 1.17 ( e) has been 

timely paid, prosecution in this application has been reopened pursuant to 37 CPR 1.114. 

Applicant's submission filed on 09/27/2013 has been entered. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 09/27/2013 was filed after the 

mailing date of the Notice of Allowance on 11/27/2012. The submission is in compliance with 

the provisions of 37 CPR 1.97. Accordingly, the information disclosure statement is being 

considered by the examiner. 

Allowable Subject Matter 

Claims 1-5 and 7-20 stand allowed for the reasons articulated in the Office Action mailed 

on 11/27/2013. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to NIKOLAY YUSHIN whose telephone number is (571)270-7885. 

The examiner can normally be reached on Monday through Friday from 8 a.m. to 5 p.m. EST. 
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Application/Control Number: 13/539,466 

Art Unit: 2893 

Page 3 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 

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

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

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/NIKOLA Y YUSHIN/ 
Primary Examiner, Art Unit 2893 
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Application/Control No. 

Search Notes 13539466 

Examiner 

NIKOLAY YUSHIN 

CPC-SEARCHED 

Symbol 

Applicant(s)/Patent Under 
Reexamination 

POLISHCHUK ET AL. 

Art Unit 

2893 

Date Examiner 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class I Subclass I Date I Examiner 
257 I 314,324, E29.132; E29.309 I 09/26/2012 I NY 

SEARCH NOTES 

Search Notes Date Examiner 
Keyword, inventor names, assignee searching - see search history 09/26/2012 NY 
Updated keyword searching - see search history 11/14/2012 NY 
Updated keyword searching - see search history 08/26/2013 NY 
References from IDSs filed on 12/21/2012; 04/19/2013; 06/05/2013; 08/26/2013 NY 
06/05/2013 
Updated keyword searching - see search history 11/04/2013 NY 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group Date Examiner 
CPC Symbol 
257 324 11/14/2012 NY 

/NIKOLAY YUSHIN/ 
Primary Examiner.Art Unit 2893 

U.S. Patent and Trademark Office Part of Paper No. : 201311 04 
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Issue Classification 

CPC 

Symbol 

CPC Combination Sets 

Symbol 

(Assistant Examiner) 

/NIKOLAY YUSHIN/ 
Primary Examiner.Art Unit 2893 

(Primary Examiner) 

U.S. Patent and Trademark Office 
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! ! ! memory ! PGPUB; ! ! ! 11 : 18 ! 
' • • ' USPAT • • • • 

I I I I usocdl I I I 
lS21 rs i ((oxide$1nitride$11oxide OR ONO)) i US- i□ND i□N ! 2012/09/26i 
I : : ( oxygen$1 rich) memory ! PGPUB;: : ! 11: 18 : 
! ! ! ! USPAT; ! ! ! ! 

! ............ ! ............... ! .................................................................................................. ...! USOCR ! ........................ ! ................. J .......................... ! r '09 i (((oxide$1nitride$11oxide OR ONO)) SA.ME ! US- :□ND :□N !2012/09/26! 
I ! ! ( oxygen$1 rich)) memory ! PGPUB; ! ! ! 11: 18 ! 
! ! ! ! USPAT; ! ! ! ! 
I ............. ! ................ ! ..................................................................................................... ! USOCR.! ......................... ! ................... ! .......................... ! r '06 !(((oxide$1nitride$11oxideORONO)) SA.ME !US- !□ND !□N !2012/09/26! 
! ! ! (oxygen$1 rich) SAME nitride) memory ! PGPUB; ! ! ! 11 :21 ! 
! ! ! ! USPAT; ! ! ! ! 
! ............. ! ................ ! ..................................................................................................... ! .usocR.! ......................... ! ................... ! .......................... ! r '06 ! (((oxide$1nitride$11oxide OR ONO)) SA.ME ! US- !□ND !□N ! 2012/09/26! 
! ! ! (oxygen$1 rich) SAME nitride) S23 ! PGPUB; ! ! ! 11 :21 ! 

I I I l~~~~I I I I 
IS25 i41 i(''4173766"1"5168334"1"5349221"1 !US- iAND ioN !2012/09/26i 
I : !"5644533"1"5751037"1"5768192"1 !PGPUB;i : !11:31 : 
! ! ! "5825686" I "5963465" I "5966603" I ! USPAT; ! ! ! ! 
! ! ! "6001709" I "6011725" I "6030871" I ! USOCR ! ! ! ! 
! ! ! "6117730" I "6287917" I "6326268") .PN. ! ! ! ! ! 
I ! ! OR ("6465306").URPN. ! ! ! ! ! 
i ~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, ~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~-
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: "20060281331" I "4843023" I "5405791" I 
: "5573963" I "5793089" I "5861347" I 
: "6025267" I "6074915" I "6174774" I 
: "6277683" I "6429081" I "6599795" I 
: "6730566" I "6946349" I "70151 oo" I 
: "7045424" I "7098154" I "7172940" I 

"7544565" I "7588986").PN. OR i : 
............................... ("8143129").URPN ......................................................... J ........................................... J ........................... . 
S41 ("20030227049" I "20040071030" I ! US- ! ON ! 2012/09/26! 

"20040129986" I "20050186741" I : PGPUB;: • 
"20060202263" I "20060226490" I : USPAT;: 
"20060281331" I "4843023" I "5405791" I : 
"5573963" I "5793089" I "5861347" I : 
"6025267" I "6074915" I "6174774" I : 
"6277683" I "6429081" I "6599795" I : 
"6730566" I "6946349" I "7015100" I ! 
"7045424" I "7098154" I "7172940" I : 
"7250654" I "7253046" I "7262457" I : 
"7544565" I "7588986"). PN. OR : 

................. (" 814312 9") • U RPN ........................................................... : 

LJ
2 :Do: (PMOS SAME SONOS SAME memory) : US- :□ND :□N j 2012/09/26: 

: : (NMOS SAME logic) : PGPUB;: : j 12:58 : 
: : : USPAT;: : I : 
:: ..................................................................................................... : .usocR.: ......................... : ................... ! . .. ........... : 

: : (NMOS SAME logic) (polysilicon adj gate) : PGPUB;: : j 12:59 : LJ
3 :□1: (PMOS SAME SONOS SAME memory) : US- :□ND :□N j 2012/09/26: 

11 .................................................................................................... 1~~~~-1 ........................ 1 ................ J .......... , .. 1 

LJ
8 !□! (high$1 K NEAR4 (High adj temperature adj ! US- !□ND !□N ! 2012/09/26! 

! ! oxide)) ! PGPUB· ! ! l 13·23 ! 

II ................................................................................................... .J ~~~~I ........................ I ................ .J ............... 1 

□9 :□1: (high$1 K SA.ME (High adj temperature adj : US- :□ND rJN I 2012/09/26! 
! ! oxide)) ! PGPUB; ! ! i 13:25 ! 
i i i USPAT;: : ! : 
ii .................................................................................................. , .. ! USOCR _! ...................... , .. : ................ , .. l .......... , .. : 

□O !□76 ! (dielectric SAME (High adj temperature adj ! US- !□ND !□N j 2012/09/26! 
: : oxide)) i PGPUB;: : j 14:29 : 
: : : USPAT;: : I : 
ii .................................................................................................. , .. ! USOCR _! ...................... , .. : .............. , .. j .......... , .. : 

[

1 :□51: ((dielectric adj constant) SAME (High adj : US- :□ND :□N j 2012/09/26: 
: : temperature adj oxide)) : PGPUB;: : j 14:29 : 
: : : USPAT;: : I : 
:j ................................................................................................ , .. j USOCR_: ...................... , .. : ................ , .. ! .......... , .. : 

! ! (High adj temperature adj oxide)) ! PGPUB; ! ! ! 14:30 ! 
□2 :□1: ((high adj dielectric adj constant) SAME : US- :□ND :□N j 2012/09/26: 

I1 .................................................................................................... l~~~~l .................... , .. l .............. , .. I .......... 1 

□3 !□691 !1257/314.ccls. ! US- !□ND !□N ! 2012/09/26! 
! ! ! PGPUB·! ! i 14"41 ! : : \ ' : : ~ • : 

II .................................................................... J ~~~~ 1 ........................ I ................ J .......... , .. I 

LJ
4 !□1 !(((oxide$1nitride$11oxideORONO)) SA.ME !US- !□ND !□N !2012/09/26! 

: : (oxygen$1 rich) SAME nitride) S53 : PGPUB;: : ! 14:42 : 
: : : USPAT; : : I : 
ii .................................................................................................. , .. ! USOCR _! ...................... , .. : ................ , .. l .......... , .. : rn3 i(((oxide$1nitride$11oxideORONO)) U& :nND :nN j2012/09/26! 

! ((oxygen$1rich) SA.ME nitride)) S53 PGPUB;! ! j 14:43 ! 
: USPAT· i i t i 
l ' l l ~ l 
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! L ......... j ! ........... j L .................................................................................................. ! l USOCR j L ..................... j ! ................. ! L..................... j 
lS66 !12404 !1257/324.ccls. ; US- !□ND :□N !2012/09/26! 
I i i I PGPUB· i i i 14-44 i I I I I USPAT: I I I • I 
1 ............ 1 ............... 1·1 USOCRl ........................ 1 ................... 1 .......................... , r l□4 i(((oxide$1nitride$11oxideORONO)) !US- :□ND :□N 12012/09/26! I ! !((oxygen$1rich)SA.MEnitride))S56 !PGPUB;! ! 114:44 ! 
! ! ! ! USPAT; ! ! ! ! 
I ............. ! ................ ! ..................................................................................................... ! USOCR.! ......................... ! ................... ! .......................... ! r 'D! (((oxide$1nitride$11oxide OR ONO)) SA.ME ! US- !□ND !□N !2012/09/26! 
! ! ! (oxygen$1 rich) SAME nitride) S56 ! PGPUB; ! ! ! 14:45 ! 
! ! ! ! USPAT; ! ! ! ! 
! ............. ! ................ ! ..................................................................................................... ! .usocR.! ......................... ! ................... 1 .......................... ! r !□3 ! ("20060261401" I "20080258203" I ! US- !□ND !□N ! 201 2; 09126! 
! ! ! "6709928" I "20030123307" I "6445030" I ! PGPUB; ! ! ! 14:48 ! 
I i i "7450423" I "7042054" I "4543707" I I USPAT i i j i 
! ! ! "6157426" I "6677213" I "6958511" I ! ! ! ! ! 
! ............ J ............. j "20020154878"J."6818558") .PN ........................ J ................ j ....................... ] .............. J ........................ j 
ro 'D86 r57/E29.132.ccls. l US- 'DND :□N !2012/09/26! 
I i i I PGPUB·i i i 15-04 i 
I I I I USPAT: I I I • I 
I ............ , ............... ,·I USOCRl ........................ , ................... 1 .......................... , 

l[S61 l□i(((oxide$1nitride$11oxideORONO)) SA.ME !US- :□ND :□N 12012/09/26! I ! ! (oxygen$1 rich) SAME nitride) S60 ! PGPUB; ! ! I 15:05 ! 
! ! ! ! USPAT; ! ! ! ! 
I ............. ! ................ ! ..................................................................................................... ! USOCR.! ......................... ! ................. j .......................... ! r 'D!((oxide$1nitride$11oxideORONO) !us- !□ND !□N !2012/09/26! 
! ! !(oxygen$1richSAMEnitride))S60 !PGPUB;! ! !15:05 ! 
! ! ! ! USPAT; ! ! ! ! 
! ............. ! ................ ! ..................................................................................................... ! .usocR.! ......................... ! ................... 1 .......................... ! r 'D!((oxide$1nitride$11oxideORONO) !US- !□ND !□N !2012/09/26! 
! ! ! oxygen$1 rich nitride) S60 ! PGPUB; ! ! ! 15:06 ! 

I I I l~~~~I I I I 
lS64 r36 r7/E29.309.ccls. l US- :□ND i□N !2012/09/261 
I : : I PGPUB·i i i 15·06 i 

I I I l~~~~I I I • I .............................................................................................................................................................................................................................. 

r jo1 !(((oxide$1nitride$11oxideORONO)) SA.ME !US- !□ND !□N !2012/09/26! 
i : : (oxygen$1 rich) SAME nitride) S64 I PGPUB;: : i 15:06 : 
I ! ! ! USPAT; ! ! I ! 
I ............. ! ................ ! ..................................................................................................... ! USOCR.! ......................... ! ................... ! .......................... ! r !01 i((oxide$1nitride$11oxideORONO)) !U& :□ND j□N !2012/09/26\ 
! ! !(channelSA.ME(recrystallizedadj !PGPUB;! ! !15:08 ! 
! ! ! polysilicon)) ! USPAT; ! ! ! ! 

I ............ .! ............... .! ................................................................................................... ..! USOCR_! ........................ .! ................. j ......................... .! r 'Do !((oxide$1nitride$11oxideORONO)) !U& !□ND !□N !2012/09/26! 
! ! !(channelSA.ME(siliconadjnano$1wire)) !PGPUB;! ! !15:10 ! 
! ! ! ! USPAT; ! ! ! ! 
! ............. ! ................ ! ................................................................................................... j USOCR.! ......................... 1 ................... 1 .......................... ! r ,0! ("20100117138").PN. ! U& !DR rFF 12012/09/26, 
i i i i PGPUB·i i i 16·03 i 

I J ........ 1 ................................................................................................. 1~~1 J ............. 1 ......•................. 1 r '□'1("6093596").PN. !US- 'DR rFF 12012/09/26, 
i i i iPGPUB·i i i16·22 i 
I I I I USPAT! I I I • I 
1 ............ , ............... , ..................................................................................................... USOCR' ························' ···················I··························' 
1r--n ii :1 ii :1 n 
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ro 'Df'6093590").Fl'J. ;us- 'DR rlFF l2012/09/26i I i i i PGPUB•i i l 15·22 i 
I : : I USPAT: : : I • : 
I : : i USOCR! : I : , .. __ ._._,. 

r71 '12278 I ((high adj dielectric adj constant) SAME us- 'DND :□NI 2012/09/26: 
I : : (tantalum adj oxide)) I PGPUB;: : j 16:28 : 
I : : I USPAT;: : I : 
! ............. : ................ : ..................................................................................................... 1 .usocR.: ......................... : ................... 1 .......................... : 

r72 r278 I ((high adj dielectric adj con5'ant) SAME us- 'DND :□N j 2012/09/26: 
I : : (high adj dielectric adj constant) SA.ME I PGPUB;: : j 16:29 : 
I : : (tantalum adj oxide)) i USPAT;: : I : 
! """""'": """"""'": """""""""""""""""""""""""""""""""""""""""""""""""" I USOCR_j """""""""""": """"""""" I """"""""""""": r3 r80 '1872 

memory I us- 'DND :□N j2012/09/26: i i i i PGPUB·i i i 16·29 i 

I I I l~~~~I I I • I .............. ................ ...................................................................................................... .................. .. ...................... , .............................................. , 

i i i i PGPUB·i i i 16·30 i 
r74 r 80 I (((oxide$1nitride$11oxide OR ONO))) S73 I us- 'DND :□N j 2012/09/26: 

1 ............ 1 ............... 1 .................................................................................................. ..J ~~~~1 ........................ 1 ................. J ..... -................... 1 

r75 '1274 ;((oxide$1nitride$11oxide OR ONO) nitride) I us- 'DND :□NI 2012/09/26\ 
I i i S73 I PGPUB; i i j 16:31 i 
I : : I USPAT;: : I : 

I """""'": """""""": """""""""""""""""""""""""""""""""""""""""""""""""'"! USOCR ,: """""""""""'": """""""'" j """"""""""""": 
11S76 11230 I ((oxide$1nitride$11oxide OR ONO) nitride) I US- IISAME l□N j 2012/09/26: 
I i i AND S73 i PGPUB; i i l 16:31 i 

1 .......... , .. 1 ................ 1 ................................................................................................ , .. l~~~~-1 ...................... , .. 1 ................ , .. 1 .......................... 1 

r7 'LJ96 'ltransi5'or S76 I us- 'DND i□N !2012/09/26! i i i i PGPUB·i i i 16·32 i 

I I I l~~~~I I I • I 
, ............. , ........ , .................................................................................................. , ............ , ........................ , ............. .- ........................ . 

rs 'Do I ((oxide$1nitride$11oxide OR ONO) nitride us- '[SAME 'DN j 2012/09/26: 
! : : transistor) AND S73 i PGPUB;: : j 16:32 : 
I : : I USPAT;: : I : 
I ............ : ............... : .................................................................................................. ...1 USOCR : ........................ : ................. J .......................... : r i□7 i(((oxide$1nitride$11oxideORONO)) SA.ME \US- :□ND j□N 12012/11/14! I : : (oxygen$1 rich) SAME nitride) memory I PGPUB;: : ! 09:54 : 
I : : I USPAT;: : I : 

I """""'": """""""": """""""""""""""""""""""""""""""""""""""""""""""""'"! USOCR ,: """""""""""'": """"""""'"! """"""""""""": 
lSlO 'Di ("20050287763" I "20060202263" I I US- :□ND :□N j 2012/11/14! 
I : :"6274901"1"7067377").PN.OR IPGPUB;: : j09:56 : 
I i i ("7732276").URPN. I USPAT; i i j i 
! ............. : ................ : ..................................................................................................... 1 .usocR.: ......................... : ................... 1 .......................... : 
1S81 :18 :("20030122204"1"20050230766"1 !US- :AND :ON j2012/11/14: 
I i i "20060131636" I "20070246753" I I PGPUB; i i j 09:57 i 
I : : "20070262451" I "20070267687" I I USPAT;: : j : 
I i i "20070268753" I "20070272916" I i USOCR i i j i 
I : : "20080009115" I "20080290399" I I : : I : 
I : :"20100041222"1"20100295118"1 I : : I : 
I : :"6906390"1"6912163"1"7312496"1 I : : I : 
I i :"7323742"1"7737488"1"7790516").PN. I i i j i 
I : i OR ("8063434").URPN. I i i j i 
11894 1[]5: ((IGOR) near2 (POLISHCHUK)).INV. I US- :LJND :LJN j2013/08/26: 
i i i i PGPUB· i i i 08·39 i 

! ........... ..! .............. ..! ................................................................................................... ..! .usPAT'_: ....................... ..! ................... ! ...... -................. ..! r '[]8 rSAGY) near2 (LEVY)).I NV. I us- 'LJND :LJN j 2013/08/26: 
i i i i PGPUB· i i i 08·39 i 

!.-J ................ 1· ..................................................................................................... 1.USPAT'.1 ......................... 1 ................... 1 ...... • ................... 1 
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I ! !(RAMKUMAR)).INV. !PGPUB;! ! !08:39 ! 
1[896 i□8: ((KRISHNASWAMY) near2 : US- :LJND :LJN l 2013/08/26! 

! ............ ! ............... ! .................................................................................................. J USPAT .. ! ........................ ! ................. J .......................... ! r7 'Doi (894 OR 895 OR S96) ( i US- :□ND :□N ! 2013/08/26\ 
! ! !(OPINIONAIDED).AS. OR(CYPRESS).AS.) !PGPUB;! ! !08:39 ! 
! ! ! ! USPAT; ! ! ! ! 
I .......... , .. ! ................ ! .................................................................................................. , .. ! USOCR _! ...................... , .. ! .............. , .. j .......................... ! 

i i i iPGPUB•i i iQ8"41 i 
r,98 !□!("20090152621").PN. !US- !□ND !□N !2013/08/26! 

l ............. I ................ I ................................................................................................... l~~~~-I ......................... I ................... I ...... -................... I 
I S99 ! 59 ! (("6429081 ") or ("6946349") or ("8283261 ")!US- OFF \ 2013/08/26! 
! ! ! or ("8318608") or ("20060281331") or ! PGPUB; 
I ! ! ("20060081331 ") or ("20070066087") or ! USPAT 
! : : ("5817170") or ("6015739") or ("6153543") I 
! ! ! or ("6214689") or ("6461899") or ! 
I ! ! ("6586349") or ("6610614") or ("6818558") ! 
! ! ! or ("6906390") or ("7112486") or ! 
! ! ! ("7312496") or ("7323742") or ("7365389") ! 
! ! ! or ("7463530") or ("7576386") or ! 
! : : ("7670963") or ("7737488") or ("7790516") I 
! ! ! or ("20010052615") or ("20020020890") or ! 
! ! ! ("20030122204") or ("2003183869") or ! 
! ! ! ("20040173918") or ("20040094793") or ! 
I ! ! ("20040104424") or ("200400251489") or ! 
! ! ! ("20040094793") or ("20040104424") or ! 
! ! ! ("20040251489") or ("20050070126") or ! 
! : : ("2005026637") or ("20050266637") or I 
! ! ! ("20050093054") or ("20050098839") or ! 
! ! ! ("20050141168") or ("20050205920") or ! 
! ! ! ("20050230765") or ("20050245034") or ! 
! ! ! ("20050275012") or ("20050245034") or ! 
I ! ! ("20060111805") or ("20060113586") or ! 
! ! ! ("20060113627") or ("200600131636") or ! 
! : : ("200600220106'') or ("200600051880") or I 
! ! ! ("200600065919") or ("200600113627") or ! 
! ! ! ("200700513006") or ("20070048916") or ! 
! ! ! ("20070049048") or ("20070246753") or ! 
! ! ! ("20070262451 ") or ("20070267687") or ! 
I ! ! ("20070268753") or ("20070272916") or ! 
! ! ! ("20070048916") or ("20080029399") or ! 
! : : ("20080009115") or ("20080150003") or I 
! ! ! ("20080237694") or ("20080272424") or ! 
! ! ! ("20080290399") or ("20080237694") or ! 
! ! ! ("20100041222") or ("20100295118")).PN. ! r DO 'D" ( oxide$1 nitride$1 nitride$1 oxide OR US- '[SAME r lN 12013/08126! 
! : : ONNO)) memory I PGPUB;: : i 08:53 : 
! ! ! ! USPAT; ! ! ! ! 

I """""'"! """"""""! """""""""""""""""""""""""""""""""""""""""""""""""'"! USOCR _! """""""""""'"! """"""""'"! """""'"! 

EAST Search History (Interference} 

lflEl[Search .. Query ......................................................................... IN g~~~~~r_ lf4 ~!~~P .......... 1 
\ ~ ~ ' ' ' 
! S82 IO \ ((memory adj transistor) channel source drain ! US- : AND : ON ! 2012/11/14\ 
! ! ! region substrate polysilicon ! PGPUB; ! ! ! 10:04 ! 
I I \(oxide$1nitride$1nitride$1oxideORONNO) \USPAT;i i \ i 
! I ! stack multi$1 layer charge$1 trap$4 ! UPAD j j ! j 
! I i oxygen$1 rich oxygen$1 lean (work adj function : : : \ : 
! ! ! adj gate adj electrode) ((metal adj oxide adj ! ! ! ! ! 
! ! ! semiconductor) OR MOS) (logic adj ! ! ! ! ! 

I .--J .......... J transistor) ) • CLM. .................................................................... j ................ .! ........................ .! ................. j .......................... ! 
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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 
13/539,466 I 

Filing I 2012-07-01 
Docket Number 

PM07027D1 CIP1 I 
Art I 2893 Number Date (if applicable) Unit 

First Named 
Igor POLISHCHUK 

Examiner 
YUSHIN, NIKOLAY K 

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} 2013-09-27 

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. 

EFS - Web 2.1.15 
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Application No. 13/539,466 
Attorney Docket No. PM07027DlCIPl 

Page 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Igor POLISHCHUK 

Application No.: 13/539,466 

Filed: 07-01-2012 

For: 

) 
) Examiner: YUSHIN, NIKOLA Y K 
) 
) Group Art Unit: 2893 
) 
) Confirmation No.: 5842 
) 
) 
) 
) 

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. 13/539,466 
Attorney Docket No. PM07027DlCIPl 

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: 09/27/2013 

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. 1040, Page 000053



Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 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. 

Application Number 13539466 

Filing Date 2012-07-01 
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 CIP1 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

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. 

EFSWeb2.1.17 
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Application Number 13539466 

Filing Date 2012-07-01 

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 CIP1 

1 USPTO Advisory Action for Application Number 13/114,889 (PM07031 D1) dated 08/02/2013; 2 pages □ 

2 USPTO Non Final Rejection for Application Number 13/114,889 (PM07031 D1) dated 09/05/2013; 11 pages □ 

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

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. 

EFSWeb2.1.17 
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Application Number 13539466 

Filing Date 2012-07-01 
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 CIP1 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

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

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

D See attached certification statement. 

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

~ None 
SIGNATURE 

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

Signature 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 
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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. 

EFSWeb2.1.17 
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Electronic Patent Application Fee Transmittal 

Application Number: 13539466 

Filing Date: 01-Jul-2012 

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

First Named Inventor/Applicant Name: Igor POLISH CH UK 

Filer: Andrew J. Bateman/Ad nan Fazlic 

Attorney Docket Number: PM07027Dl Cl Pl 

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: 16981918 

Application Number: 13539466 

International Application Number: 

Confirmation Number: 5842 

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 Cl Pl 

Receipt Date: 27-SEP-2013 

Filing Date: 01-JUL-2012 

Time Stamp: 16:40:09 

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 4297 

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.) 

699518 

1 
Request for Continued Examination PM07027Dl Cl Pl - RCE_0927201 

3 
(RCE) 3.pdf 

no 
881431 a 1 cl 30e 7e6f1134692038c07038dfa 

da46 

Warnings: 

Information: 

2 Transmittal Letter 
PM07027Dl Cl Pl_ Transmittal Le 

tter _09272013.pdf 

26756 

no 2 
7 e8426be9ac2084b 1 00f6f4237dad964cf1 c 

aa72 

Warnings: 

Information: 

611466 

3 
Information Disclosure Statement (IDS) PM07027Dl Cl Pl - IDSl - 092720 

4 
Form (SB0S) 13.pdf 

no 
86318f64f1 319a0fe914f7d80ef50ca27751 e 

565 

Warnings: 

Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

113860 

4 Non Patent Literature 
PM07031 Dl_AdvisoryAction_0 

no 2 
8022013.pdf 

cae302a5363de8b64850f2a643a34a20930 
b618 

Warnings: 

Information: 

423436 

5 Non Patent Literature 
PM07031 Dl_NonFinalRejectio 

no 11 
n_09052013.pdf 

79c 14 5 72893 6fe54a 1 b89485 906482 78860 
8d615 

Warnings: 

Information: 

30742 

6 Fee Worksheet (SB06) fee-info.pdf no 2 
144827dbd231 009643d2e91 a25b981 base 

73d8d2 

Warnings: 

Information: 

Total Files Size (in bytes) 1905778 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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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 09/04/2013 

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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

EXAMINER 

YUSHIN, NIKOLAY K 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 09/04/2013 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

13/539,466 07/01/2012 Igor POLISHCHUK PM07027DlCIPl 5842 

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 $1780 $300 $0 $2080 12/04/2013 

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 4 
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 09/04/2013 

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

APPLICATION NO. FILING DATE 

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. 

13/539,466 07/01/2012 Igor POLISHCHUK PM07027DICIPI 5842 

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 $1780 

EXAMINER ART UNIT 

YUSHIN, NIKOLA Y K 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 

$300 $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. 

$2080 12/04/2013 

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 _________ _ 

PTOL-85 (Rev. 02/11) 

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 credit any 

overpayment, to Deposit Account Number ( enclose an extra copy of this form). 
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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. 

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

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the 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. 

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/539,466 07/01/2012 

60909 7590 09/04/2013 

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. 

PM07027DlCIPl 5842 

EXAMINER 

YUSHIN, NIKOLAY K 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: 09/04/2013 

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 136 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 136 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. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Application No. 
13/539,466 

Applicant(s) 
POLISHCHUK ET AL. 

Notice of Allowability Examiner 
NIKOLAY YUSHIN 

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 RCE filed on 12/21/2012. 

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 1-5 and 7-20. 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 See Continuation Sheet 

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

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

/NIKOLAY YUSHIN/ 
Primary Examiner, Art Unit 2893 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [8J Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20130826 
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Continuation Sheet (PTOL-37) Application No. 13/539,466 

Continuation of Attachment(s) 2. Information Disclosure Statements (PTO/SB/08), Paper No./Mail Date: 12/21/2012; 04/19/2013; 
06/05/2013; 06/05/2013. 
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Application/Control Number: 13/539,466 

Art Unit: 2893 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

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

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CPR 1.114, including the fee set forth in 

37 CPR 1.17 ( e ), was filed in this application after allowance or after an Office action under Ex 

Parte Quayle, 25 USPQ 74,453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible 

for continued examination under 37 CPR 1.114, and the fee set forth in 37 CPR 1.17 ( e) has been 

timely paid, prosecution in this application has been reopened pursuant to 37 CPR 1.114. 

Applicant's submission filed on 12/21/2012 has been entered. 

Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 12/21/2012; 04/19/2013, 

06/05/2013, 06/05/2013 were filed after the mailing date of the Notice of Allowance on 

11/27/2012. The submission is in compliance with the provisions of 37 CPR 1.97. Accordingly, 

the information disclosure statement is being considered by the examiner. 

Allowable Subject Matter 

Claims 1-5 and 7-20 stand allowed for the reasons articulated in the Office Action mailed 

on 11/27/2013. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to NIKOLAY YUSHIN whose telephone number is (571)270-7885. 

The examiner can normally be reached on Monday through Friday from 8 a.m. to 5 p.m. EST. 
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Application/Control Number: 13/539,466 

Art Unit: 2893 

Page 3 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 

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

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

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/NIKOLA Y YUSHIN/ 
Primary Examiner, Art Unit 2893 
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13539466 - GAU: 2893 la!t~~dp,&,ate: 061os12013 
Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. 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. 

Application Number 13539466 

Filing Date 2012-07-01 

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 CIP1 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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 Number3 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-PATENT 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, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS 
publisher, city and/or country where published. 

,_ 

EFS Web 2.1.17 
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Receipt date: 06/05/2013 Application Number 13539466 

Filing Date 2012-07-01 

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 CIP1 

'N.Y./ 1 USPTP Non Final Rejection for Application Number 13/114889 (PM07031 D1) dated 11/25/2011; 13 pages □ 

/N.Y./ 
2 

Wang, Szu-Yu et al., "Reliability and processing effects of bandgap engineered SONOS flash memory", 2007 IEEE, 
□ International Reliability Symposium, April 18, 2007, 5 pgs. 

/N.Y.i 
Written Opinion of the International Searching Authority for International Application Number PCT/US07/20966 

3 
(PM07016WO) mailed 04/21/2008; 1 pages □ 

/N.Y./ Written Opinion of the International Searching Authority for International Application Number PCT/US07/20988 
□ 4 

(PM07035WO) mailed 03/14/2008; 1 page 

/N.Y./ 5 
Written Opinion of the International Searching Authority for International Application Number PCT/US12/21583 

□ (PM07002CIP1WO) mailed 05/8/2012; 4 pages 

iN.Y./ Wu et al., "SONOS Device with Tapered Bandgap Nitride Layer," IEEE Transactions on Electron Devices, May 2005, 
6 

Vol. 52, No. 5, pp. 987-992; 6 pages □ 

/N.Y./ 
Yang et al., "Reliability considerations in scaled SONOS nonvolatile memory devices, solid state Electronics", 43(1999) 

7 
2025-2032. □ 

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

EXAMINER SIGNATURE 

Examiner Signature I /Nikoiay Yushin/ I Date Considered I 08/26/2013 

*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 US PTO Patent Documents at ,,,ww.U'c_,F'TO _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 WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

EFS Web 2.1.17 
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la!t~~dp,&,ate: 0610512013 13539466 - GA~o2&9Ji 
Doc description: Information Disclosure Statement (IDS) Filed 

Approved for use through 07/31/2012. 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. 

Application Number 13539466 

Filing Date 2012-07-01 

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 CIP1 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 6429081 B1 2002-08-06 Doong Kelvin et al. Entire Document 

2 6946349 B1 2005-09-20 Lee Jae et al. Entire Document 

3 8283261 B2 2012-10-09 Ramkumar Entire Document 

4 8318608 B2 2012-11-27 Ramkumar et al. Entire Document 

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

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20060281331 A 2006-12-14 Wang Entire Document 

2 2006081331 A 2006-04-20 Campian Entire Document 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 
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Receipt date: 06/05/2013 Application Number 13539466 13539466 - GAU: 2893 
Filing Date 2012-07-01 

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 CIP1 

3 20070066087 A 2007-03-22 Jung 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 Number3 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-PATENT 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, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS 
publisher, city and/or country where published. 

1 
Application Number 11/904,506 (PM07016): "SONOS ONO stack scaling," Fredrick B. Jenne, filed on 9/26/2007; 46 

□ pages 

2 
Application Number 13/431,069 (PM09001 CIP1 ): "SONOS Stack With Split Nitride Memory Layer" Fredrick Jenne et 

□ al., filed on 03/27/2012; 59 pages 

3 
Application Number 13/436,872 (PM07002CI P2): " Oxide-Nitride-Oxide Stack Having Multiple Oxynitride Layers" Sagy 

□ Levy, Zichron-Yoakev et al., filed on 03/31/2012; 53 pages 

4 
Application Number 13/436,875 (PM07031D1 CIP1 ): "Nonvolatile Charge Trap Memory Device Having A High 

□ Dielectric Constant Blocking Region" Igor Polishchuk et al., filed on 03/31/2012; 70 Pages 

5 
Application Number 13/436,878 (PM07065C2CIP1 ): "Integration Of Non-Volatile Charge Trap Memory Devices And 

□ Logic CMOS Devices" Krishnaswamy Ramkumar et al., filed on 03/31/2012; 90 pages 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 
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Receipt date: 06/05/2013 Application Number 13539466 13539466 - GAU: 2893 
Filing Date 2012-07-01 

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 CIP1 

6 
Application Number 13/539,461 (PM07016CIP1 ): "SONOS ONO STACK SCALING," Fredrick Jenne, filed on 7/1/2012; 

□ 91 pages 

7 
Application Number 13/551,237 (PM09001 C1 ): " SONOS Stack With Split Nitride Memory Layer" Fredrick Jenne et al., 

□ filed on 07/17/2012; 37 Pages 

8 
Application Number 13/620,071 (PM07024C2): "Method of Fabricating A Nonvolatile Charge Trap Memory Device" 

□ Krishnaswamy Ramkumar et al., filled on 09-14-2012; 69 pages 

9 
Application Number 60/931,94 7 (PM07002P1 ): " Oxide-nitride- Oxide Stack Having Multiple Oxynitride Layers" Sagy 

□ Levy et al., filed on 05-25-2007; 27 pages 

10 
Application Number 60/931,948 (PM07013P1 ): "SONOS stack with oxynitride bilayer made of BTBAS and NH3" Sagy 

□ Levy et al., filed on 05/25/2007; 11 Pages 

11 
Application Number 60/940, 128 (PM07035P1 ): " Single Wafer Process For ONO Stack" Krishnaswamy Ramkumar et 

□ al., filed on 05/25/2007; 3 pages 

12 
Application Number 61/007,566 (PM07031 P1 ): "Nonvolatile Charge Trap Memory Device Having A High Dielectric 

□ Constant Blocking Region" Igor Polishchuk et al., filed on 12/12/2007; 37 pages 

13 
Application Number 61/599,258 (CD11072P1)" New Integration of SO NOS Stack" Krishnaswamy Ramkumar et al., 

□ filed on 02-15-2012: 4 pages 

14 
Chen et al., "Performance Improvement of SONOS Memory by Bandgap Engineering of Charge-Trapping Layer," 

□ IEEE Electron Device Letters, April 2004, Vol. 25, No. 4, pp. 205-207; 3 pages 

15 
International Search Report for International Application Number PCT/US07/20966 (PM07016WO) dated 04/21/2008; 

□ 2 pages 

16 
International Search Report for International Application Number PCT/US07/20988 (PM07035WO) dated 03/14/2008; 

□ 2 pages 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000076



Receipt date: 06/05/2013 Application Number 13539466 13539466 - GAU: 2893 
Filing Date 2012-07-01 

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 CIP1 

17 
International Search Report for International Application Number PCT/US12/021583 (PM07002CIP1 WO) dated 

□ 07/19/2012; 2 pages 

18 
Lue et al., "BE-SONOS: A Bandgap Engineered SONOS with Excellent Performance and Reliability," IEEE, 2005; 4 

□ pages 

19 Lue, Hang-Ting et al., "Reliability Model of Bandgap Engineered SONOS (be-SONOS)", IEEE, 2006, 4 pgs. □ 

20 Non-Final Rejection for Application Number 13/114,889 (PM07031 D1) dated 10/10/2012; 11 pages □ 

21 
PCT International Search Report and Written Opinion of the International Searching Authority, PCT/US07/20965 filed 

□ 9/28/07, mailed 4/21/08. 

22 SIPO Office Action for Application Number 200780035963.3 (PM07016CN) dated 02/29/2012; 4 pages □ 

23 USPTO Advisory Action for Application Number 11/904,506 (PM07016) dated 08/30/2011; 4 pages □ 

24 USPTO Advisory Action for Application Number 13/114,889 (PM07031 D1) dated 08/29/2012; 3 pages □ 

25 USPTO Final Rejection for Application number 11/904506 (PM07016) dated 06/07/2011; 15 pages □ 

26 USPTO Final Rejection for Application Number 12/005,813 (PM07011) dated 03/06/2012; 5 pages □ 

27 USPTO Final Rejection for Application Number 12/030,644 (PM07031) dated 01/24/2011; 22 pages □ 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000077



Receipt date: 06/05/2013 Application Number 13539466 13539466 - GAU: 2893 
Filing Date 2012-07-01 

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 CIP1 

28 USPTO Final Rejection for Application Number 13/114,889 (PM07031 D1) dated 04/02/2013; 12 pages □ 

29 USPTO Final Rejection for Application Number 13/114,889 (PM07031 D1) dated 06/04/2012; 12 pages □ 

30 USPTO Miscellaneous Internal Document for Application Number 12/030,644 (PM07031) dated 5/28/201 0; 6 pages □ 

31 USPTO Non Final Rejection for Application Number 11/904505 (PM07016) dated 02/03/2011; 13 pages □ 

32 USPTO Non Final Rejection for Application Number 11/904506 (PM07016) dated 08/31/201 0; 17 pages □ 

33 USPTO Non Final Rejection for Application Number 12/005,813 (PM07011) dated 09/23/2011; 12 pages □ 

34 USPTO Non Final Rejection for Application Number 12/030,644 (PM07031) dated 5/28/201 0; 19 pages □ 

35 USPTO Non Final Rejection for Application Number 12/767, 105 (PM09001) dated 04/21/2011; 7 pages □ 

36 USPTO Non Final Rejection for Application Number 12/767, 105 (PM09001) dated 10/18/2011; 7 pages □ 

37 USPTO Non-Final Rejection for Application Number 12/152,518 (PM07027) dated 03/09/2011; 4 pages □ 

38 USPTO Non-Final Rejection for Application Number 12/152,518 (PM07027) dated 09/29/2010; 5 pages □ 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000078



Receipt date: 06/05/2013 Application Number 13539466 13539466 - GAU: 2893 
Filing Date 2012-07-01 

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 CIP1 

39 USPTO Notice of Allowance for Application Number 12/152,518 (PM07027) dated 07/14/2011; 6 pages □ 

40 USPTO Notice of Allowance for Application Number 12/185,751 (PM07065C2) dated 05/15/2013; 9 pages □ 

41 USPTO Notice of Allowance for Application Number 12/767, 105 (PM09001) dated 04/04/2012; 8 pages □ 

42 USPTO Notice of Allowance for Application Number 12/767, 105 (PM09001) dated 05/07/2012; 7 pages □ 

43 USPTO Notice of Allowance for Application Number 13/539,458 (PM07024CIP1) dated 05/24/2013; 8 pages □ 

44 USPTO Requirement for Restriction for Application Number 11/904,506 (PM07016) dated 04/13/201 O; 7 pages □ 

45 USPTO Requirement for Restriction for Application Number 12/767, 105 (PM09001) dated 03/01/2011; 6 pages □ 

46 USPTO Requirement for Restriction for Application Number 13/114,889(PM07031 D1) dated 9/7/2011; 6 pages □ 

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

EXAMINER SIGNATURE 

Examiner Signature I /Nikolay Yusi1in/ I Date Considered I 08/26/2013 

*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 ',•i\1vw.USFTO 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 WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000079



Issue Classification 

CPC 

Symbol 

CPC Combination Sets 

Symbol 

(Assistant Examiner) 

/NIKOLAY YUSHIN/ 
Primary Examiner.Art Unit 2893 

(Primary Examiner) 

U.S. Patent and Trademark Office 

Application/Control No. 

13539466 

Examiner 

NIKOLAY YUSHIN 

Applicant(s)/Patent Under Reexamination 

POLISHCHUK ET AL. 

Art Unit 

2893 

Type 

(Date) 

08/26/2013 

(Date) 

Set 

Type Version 

Ranking Version 

Total Claims Allowed: 

19 

O.G. Print Claim(s) O.G. Print Figure 

1 8A 

Part of Paper No. 20130826 

Sandisk Technologies, Inc. - Ex. 1040, Page 000080



Issue Classification 
Application/Control No. 

13539466 

Examiner 

NIKOLAY YUSHIN 

US ORIGINAL CLASSIFICATION 

CLASS SUBCLASS 

257 324 H 

CROSS REFERENCE($) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

257 E29.132 E29.309 

(Assistant Examiner) 

/NIKOLAY YUSHIN/ 
Primary Examiner.Art Unit 2893 

(Primary Examiner) 

U.S. Patent and Trademark Office 

0 1 L 

Applicant(s)/Patent Under Reexamination 

POLISHCHUK ET AL. 

Art Unit 

2893 

INTERNATIONAL CLASSIFICATION 

CLAIMED NON-CLAIMED 

29 I 792 (2006.01.01) 

Total Claims Allowed: 

19 
(Date) 

08/26/2013 O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 8A 

Part of Paper No. 20130826 

Sandisk Technologies, Inc. - Ex. 1040, Page 000081



Issue Classification 
Application/Control No. 

13539466 

Examiner 

NIKOLAY YUSHIN 

□ Claims renumbered in the same order as presented by applicant 

Final Original Final Original Final Original Final Original 

1 1 13 17 

2 2 17 18 

6 3 18 19 

7 4 19 20 

8 5 

6 

3 7 

4 8 

5 9 

9 10 

10 11 

14 12 

15 13 

16 14 

11 15 

12 16 

(Assistant Examiner) 

/NIKOLAY YUSHIN/ 
Primary Examiner.Art Unit 2893 

(Primary Examiner) 

U.S. Patent and Trademark Office 

□ 

Final 

Applicant(s)/Patent Under Reexamination 

POLISHCHUK ET AL. 

Art Unit 

2893 

CPA □ 

Original Final 

(Date) 

08/26/2013 

(Date) 

T.D. □ R.1.47 

Original Final Original Final Original 

Total Claims Allowed: 

19 

O.G. Print Claim(s) O.G. Print Figure 

1 8A 

Part of Paper No. 20130826 

Sandisk Technologies, Inc. - Ex. 1040, Page 000082



Application/Control No. 

Search Notes 13539466 

Examiner 

NIKOLAY YUSHIN 

CPC-SEARCHED 

Symbol 

Applicant(s)/Patent Under 
Reexamination 

POLISHCHUK ET AL. 

Art Unit 

2893 

Date Examiner 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class I Subclass I Date I Examiner 
257 I 314,324, E29.132; E29.309 I 09/26/2012 I NY 

SEARCH NOTES 

Search Notes Date Examiner 
Keyword, inventor names, assignee searching - see search history 09/26/2012 NY 
Updated keyword searching - see search history 11/14/2012 NY 
Updated keyword searching - see search history 08/26/2013 NY 
References from IDSs filed on 12/21/2012; 04/19/2013; 06/05/2013; 08/26/2013 NY 
06/05/2013 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group Date Examiner 
CPC Symbol 
257 324 11/14/2012 NY 

/NIKOLAY YUSHIN/ 
Primary Examiner.Art Unit 2893 

U.S. Patent and Trademark Office Part of Paper No. : 20130826 

Sandisk Technologies, Inc. - Ex. 1040, Page 000083



1§&:~~Jp,~ate: 12/21/2012 
Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. 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. 

Application Number 13539466 

Filing Date 2012-07-01 

IN FORMATION 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 CIP1 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

iN.Y./ 
1 20090152621 A 2009-06-18 Polishchuk et al. Entire Document 

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

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

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. 

,_ 

EFS Web 2.1.17 

Sandisk Technologies, Inc. - Ex. 1040, Page 000084



Receipt date: 12/21/2012 Application Number 13539466 

Filing Date 2012-07-01 

IN FORMATION 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 CIP1 

1 □ 

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

EXAMINER SIGNATURE 

Examiner Signature I /Nikolay Yushin/ I Date Considered I 08/26/2013 

*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 i1 
English language translation is attached. 

EFS Web 2.1.17 

Sandisk Technologies, Inc. - Ex. 1040, Page 000085



~q~Jp,aite: 04/19/2013 
Doc description: Information Disclosure Statement (IDS) Filecl 

PTCfSB;{J8& (O·!.,·iO} 
Approved tor use lhWLIWl 07i3.1i2012. 01MB ul351-1Xl3."1 

U.S. P~ient and T:-ad~mark Offo)e, U.S. DEPARTMENT OF COi\1MERGE 

Application Number 13539466 

Filing Date 20-12-07-01 

INFORMATION DISCLOSURE First Named Inventor I Igor Polishchuk 
STATEMENT BY APPLICANT 

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

Examiner Name I YUSHIN, NIKOLAY K 

Attorney Docket Number I PM0702701CIP1 
I 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Co!umns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 5817170 A "1998-10-06 Desu et al. Enlire Document 

2 60"15739 A 2000-01-18 Ga.rdner et al. Enlire Document 

3 6153543 A 2000-11-28 Chesire et al. Enlire Document 

4 6214689 B1 2001-04-10 Lim etaL Entire Document 

5 6461899 B1 2002-10-08 Kitakado et aL Entire Document 

6 6586349 B1 2003-07••01 Jeon e! al. Entire Document 

7 6610614 82 2003-08-26 Niimi et a!. Entire Document 

8 6818558 B1 2004-11-16 Rathor et .al. Entire Document 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000086



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012-07-01 

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 PM07027D1C!P1 

9 6906380 B2 2005-06-14 Nomoto et a! Entire Document 

10 7112486 B2 2006--09--26 Cho etaL Entire Document 

11 7312496 82 2007 -·12-25 Hazarna Entire Document 

12 7323742 B2 2008-01-29 George sew Entire Document 

1 :3 7365389 B1 2008-04-29 Jeon et al. Entire Document 

14 7463530 B2 2008-12-09 Lue et a!. Entire Document 

15 7576386 B2 2009-08-18 Lue et a!. Entire Document 

16 7670963 B2 20i0-03--02 Ramkurnar et al. Entire Document 

17 7737488 B2 20 ') 0-06--15 Lai Sheng et al. Entire Document 

18 7790516 82 2010-09-07 Wi!!eret al, Entire Document 

If you wish to add additional U.S. Patent citation infom,ation please click the Add button. 

U.$.PATENT APPLICATION PUBLICATIONS 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000087



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012-07-01 

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 PM07027D1C!P1 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial"' 
Cite No NLtmber Code·i Date of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 20010052615 A 2001 .. 12--20 Fujiwara Entire Document 

2 20020020890 A 2002-02-21 wmer Entire Document 

3 20030122204 A 2003-07-03 Nomoto et at Entire Document 

4 2003183669 A 2003--10-02 Crivem etal Entire Document 

5 20040173918 A 2004-09-09 Kamal et a!. Entire Document 

6 20040094793 A 2004-05-20 Noguchi et al. Entire Document 

7 20040 "104424 A 2004-06-03 Yamazaki Entire Document 

8 20040251489 A 2004-12 .. 16 Jeon et a!. Entire Document 

9 2004094793 A 2004-05-20 Noguchi et aL Entire Document 

10 2004104424 A1 2004-06-03 Yamazaki Entire Document 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000088



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012-07-01 

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 PM07027D1C!P1 

11 2004251489 A 2004-12-16 Jeon et aL Entire Document 

12 20050070126 A 2005"-03--31 Senzaki Entire Document 

13 2005026637 A 2005-02-03 Fischer Michael et al. Entire Document 

14 20050266637 A 2005-12-01 Wang Entire Document 

15 20050093054 A 2005-05-05 Jung Entire Document 

16 20050098839 A 2005-05-12 Lee et a!. Entire Document 

17 20050141168 A 2005-06-30 Lee et a!. Entire Document 

18 20050205920 A 2005-09--22 Jeon et al. Entire Document 

19 20050230766 A1 2005-10--20 Nomoto et a! Entire Document 

20 20050245034 A 2005-11-03 Fukuda etaL Entire Document 

21 20050275012 A 2005--12-15 Nara et aL Entire Document 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000089



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012-07-01 

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 PM07027D1C!P1 

22 2005245034 A 2005-11-03 Fukuda etal. Entire Document 

23 20060111805 A 2006"-05--25 Yokoyama et al. Entire Document 

24 200601-13586 A 2006-06-01 Wang Entire Document 

25 20060113627 A 2006-06-01 Chen et al. Entire Document 

26 20060131636 A 2006-06-22 Jeon et al. Entire Document 

27 20060220106 A 2006-10-05 Choi et.al. Entire Document 

28 2006051880 A 2006-03-09 Doczy etal Entire Document 

2Sl 20060659"!9 A 2006-03--30 Fujiwara Entire Document 

30 2006113627 A 2006-06--01 C!len ei al. Entire Document 

31 20070051306 A 2007-03-08 Ivanov et a!. Entire Document 

32 20070048916 A 2007-03-01 Suzukietal. Entire Document 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000090



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012-07-01 

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 PM07027D1C!P1 

33 20070048048 A 2007-03-01 Rauf et al. Entire Document 

34 20070246753 A 2007 "" 10--25 Chu etaL Entire Document 

35 20070262451 A 2007-·11-15 Rachrnady et at Entire Document 

36 20070267687 A 2007-11-22 Lue Entire Document 

37 20070266753 A 2007--11-22 Lue et aL Entire Document 

38 20070272916 A1 2007--11-29 Wang et a!. Entire Document 

39 2007048916 A 2007--03-01 Suzuki et aL Entire Document 

40 2008029399 A 2008-02--07 Tomita eta! Entire Document 

41 20080009115 A1 2008-01--10 Willer et al. Entire Document 

42 20080150003 A 2008-06-26 Chen et aL Entire Document 

43 20080237694 A 2008--10-02 Specht et aL Entire Document 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000091



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012-07-01 

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 PM07027D1C!P1 

44 20080272424 A 2008-11-06 Kirn Yong el a!. Entire Document 

45 20060290399 A 2008--11--27 Levy et al. Entire Document 

46 2008237694 A 2008-·10-02 Specht et al. Entire Document 

47 20100041222 A 2010-02-18 Puchner et al. Entire Document 

48 20100295118 A1 2010--11-25 Bhattacharyya Entire Document 

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

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Unes 

Examiner Cite Foreign Document Country Kind Publication Applicant of cited where Relevant r, 
Initial* No Nurnber3 Code2i Cocie'1 Date 

Document 
Passages or Relevant 
Figures Appear 

i □ 

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

NONNPATENT 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, 1ournai, serial. symposium, catalog, etc), date, pages(s), volume,issue number(s), r~, 
publisher, city and/or country where published. 

1 "MAX 9000 Programmable Logic Device Family," Altera, July 11)99. Version 6.01, pp. 1-40: 41 pages □ 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000092



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012--07-01 

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 PM07027D1C!P1 

2 
L. Richard Caney, "Trimming Analog Circuits Using Floating-Gate Analog MOS !V1ernory,'' IEEE Journal of Solid-State 

□ Circuits, Vol. 24, No, 6, December 1989, pp. 1569-1575: 7 pages 

3 Office Action R.eceive for Application Number m-2007•-7001931 (PM04006KR) dated 12/26/2012; 6 pages □ 

4 USPTO Notice of Allowance for Application Number '11/983578 (CD06045) dated 03/14/2013; 10 pages □ 

5 USPTO Notice of Allowance for Application Number '121207, 104 (CD2007172) dated 04/30/2010; 7 pages □ 

6 "1BV, 500--MHz. 10--OutputJEDEC--Compliant Zero Delay Buffer,'' Cypress Advance Information, 02/12/2004; 8 pages □ 

7 
"10 Gigabit Ethernet Technology Overview W!1ite Paper", Revision 1.0, Retrieved from Internet: URL: http:!/ 

□ www.10gea.ot\J, May, 2001 

8 
"16K x 8/9 Dual-Port Static RAlv1 with Sem, Int, Busy," Cypress Semiconductor Data Book, May 1995, CV7C006 and 

□ CY7C016, pp. 6:1-17; 10 pages 

9 
"1K x 8 Dual-Port Static RAM," Cypress Semiconductor Data Book, May 1995, CY7C1~30/CY7C13-1 and CY7C140/ 

□ CY7C141, pp, 6:37--49: 8 pages 

10 
"1kHz to 30MHz Resistor Set SOT--23 Oscillator", Initial Release Final Electrical Specifications l TC1799, linear 

□ Technology Corporation, Jan. 2001, pp. 1-4. 

11 
''200-MBaud HOTUnk Transceiver," Cypress Semiconductor Corporation, Revised .2/1312004, CY7C924ADX, 

□ Document #38--02008 Rev. 'D, 62 pages 

12 
''2K x 16 Dual-Port Static f~AM," Cypress Semiconductor Data Book, May 19%, CV?C·J33 and CY7C143, pp. 6:63-7:3: 

□ 7 pages 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000093



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012-07-01 

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 PM07027D1C!P1 

13 
"2K x 8 Dual-Port Static R,ll.M," Cypress Semiconductor Data Book, May 1995. CY7C132/CY7C136 and CY7C142i 

□ CY7C'146. pp. 6:50-62; a pages 

14 ''A Novel Integration Technology of EEPROM Embedded CMOS Logic VLSI Sliitable for ASIC Applications\ By 
□ Masataka Takebuchi et al., IEEE 1992 Custom Integrated Circuits Conference. pp. 9.6.1-9.6.4. 

15 ''A Novel Robust and Lov.,i Cost Stack Chips Package and !ts Thermal Performance'', By Soon-Jin Cho el al., IEEE 
□ Transaction on Advanced Packaging, vo!. 23, No. 2, May 2000, pp. 257-265 

"A Planar Type EEPROM Cell Structure by Standard CMOS Process for Integration with Gate Array, Standard Cell, 
16 Microprocessor and for Neural Chips", By Katsuhiko Ohsaki et al .. ! EEE 1993 Custom Integrated Circuits Conference, □ 

pp-23.6.1-23.6.4 

17 
"A Single Chip Sensor & Image Processor for Fingerprint Verification" Anderson, S., et at, IEEE Custom Integrated 

□ Circuits Conference, May ·12-15, 1991. 

18 "A Single Poly EPROM For Custom CMOS Logic Applications". By Reza Kazerounian et al.. IEEE 1986 Custom 
□ Integrated Circuits Confere:1ce, pp. 59-62 

19 
"A W1de-Bamtwidth Low-Voltage PLL for PowerPC.TM. Microprocessors", By Jose Alvarez et al., IEEE Journal of 

□ Solid-State Circuits, vol. 30, No. 4, Apr. 1995, pp. 383-391 . 

20 "About SMaL Camera Technolog1es, Inc", SMaL Camera Technologies .. 2001, 1 page □ 

2'1 
"Achieving Uniform nMOS Device Power Distribution for Suh-micron ESD Reliability;'" Charvaka Duwuy, Carlos Diaz, 

□ and Tim Haddock: 1992: 92-131 through 92-134. no month. 

"ADNS-2030 Higtl Pt~rforrnance, Low Power Optical l\ilousEi Sensor (Optimized for Cordless Mouse Applicalions).'' 
22 Agilent Techno!ogi.es, do'Nnloaded 10/10/2005, <-http://v.,.vv1. home.agilentcorn/USeng/nav/~536893734.536883737 /pd. □ 

html>; 2 pages 

23 
''ADNS .. 2051 High .. Perforrnance Optical Mouse Sensor," Agilent Technologies, downloaded 10/i0/2006, <http:l/ww,v. 

□ horne .agi!ent. corniUSeng/nav/-536893 734 ,536883 7 3 7 fp<l.htrnl>; 2 pages 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000094



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012-07-01 

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 PM07027D1C!P1 

24 "Agilent ADNK-2030 Solid-State Optical Mouse Sensor: Agilent foctmologies Inc,, Sample Kit, 2003; 1 page □ 

25 "Agilent ADNS--2030 Low Power Optical Mouse Sensor," Agilent Technologies Inc,, Data Sheet, 2005; 34 pages □ 

26 ''Agilent ADNS-2051 Opticsl IV1ouse Sensor," Agilent Technologies Inc-. Product Overview, 2003; 2 pages □ 

27 "Agilent Optical Mouse Sensors," Agilent Technologies Inc" Selection Guide, 2004; 3 pages □ 

28 
"Algorithm for Managing Multiple First-In, First-Out Queues from a Single Shared Random-Access Memory," !BM 

□ Technical Disclosure Bu!!et1r\ August 1989; 5 pages 

29 "Am99C10A 256_times:A8 Content Addressable Memory'', Advanced Micro Devices. Dec. 1992 □ 

30 
"An Analog PLL-Based Clock aod Data Recovery Circuit with High !nput Jitter Tolera11ce". By Sam Yinshang Sun, 

□ Reprinted from IEEE Journal of Solid-State Circuits, voL SC-24, pp. 325-330, Apr 1989, pp. 383-385, 

3'1 
"An EEPROM for IV1icroprocessors and Custom l.o~iic", By Roger Cuppens et al., IEEE Journal of Solid-State Circuits, 

□ vol. SC-20, No, 2. Apr, 1985, pp, 603-608, 

"An EPROM Ce!! Structure foe EPLDs Compatible with Single Poly Gate Process", By Kuniyushi Yoshikawa et aL, 
32 Extended Abstracts ot the 181h {1986 International) Conference on Solid State Devices and Materials, Tokyo, 1986, □ 

pp, 323-326. 

33 
''An Experimental 5-V-Only 256-kbit CMOS EEPHOM with a High-Performance Single-Po!ysilicon Cell", By Jun-lchi 

□ Miyamoto et al., IEEE Journal of Solid Slate Circuit-s, vol. SC-21, No_ 5, Oct. 1986, pp, 852-860. 

34 
Application Number 13/428,20'1 {CD11072) "Method of Integrating A Charge••Trapping Gate Slack Into A CMOS F!ov,i" 

□ Krishnaswarny Ramkumar et al., filed on 03232012; 38 Pages 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000095



Receipt date: 04/19/2013 App!ica8tion Number 13539466 

Filing Date 2012-07-01 

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 PM07027D1C!P1 

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

EXAMINER SIGNATURE 

Examiner Signature I /Nikolav Yusi1in/ I Date Considered 
I I 08/26/2013 

*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 fom1 with next communication to applicant 

1 See Kind Codes of USPTO Patent Documents at c't-<>:°,,YJ)SPTQ.GQV or MPEP 901 04 '' Enter amce !hat issued ihe documen!, by !hs !\,vo-letter code (VVIPO 
Standard ST.3). ;; For Japam·,se patent docun1ents. the indication of !he year of !he reign of !he Emperor mus! precede the serial number oi the pate!11 document 
' Kind of document by the appropriate syrnbols as indicated on the docurnent under VVIPO Standard ST.16 if possible. s A,pplicant is to place a check mark here ii 
English language lmnslation is attached. 

EFSVVeb2.1,1? ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /N.YJ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000096



EAST Search History 

EAST Search History 

EAST Search History (Prior Art} 

ftlr:=1rsearch .. Query .................................................................. IE:~]g~~~~~r jF:15] ~!~~p ...... l 
I I ! PGPUB· i i i 08·39 i 
□1 ![75 I ((IGOR) near2 (POLISHCHUK)).INV. I US- !LJND !LJN ! 2013/08/26! 

II ...................................................................................................... I USPAT, j ....................... .1 .................. I • .. ......... j 

LJ[]((SA~ .. near2. (L~)INV. I ~~t 11:: 11:I ~~1J~:8/26I 

LJLJ8 I ((KRISHNASWAMY) near2 I US- :LJND '[°N 12013/08/26! 
!(RAMKUMAR)).INV. !PGPUB;: i !08:39 i 

............. J ..................................................................................................... J USPAT .. : ........................ : ................. J ............. : 

□4 i□o i (L1 OR L2 OR L3) ( (OPINIONAIDED).AS. OR! US- :□ND :□N !2013/08/26! 
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I I "20060131636" I "20070246753" I ! PGPUB;: 
I I "20070262451" I "20070267687" I ! USPAT;: 
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II ...................................................................................................... ! .usPAT'.: ......................... : ................... ! .• .............. : 

DD ("20010012667" I "20030178675" I I us- IDND :□N ! 2012/09/26: 
I I "20030232507" I "20040082198" I ! PGPUB;: : ! 10:04 : 
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I I (CYPRESS).AS.) ! USPAT;: : ! : 
II ...................................................................................................... ! .usocR.: ......................... : ................... 1 . .. ........... : 
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I I l~~~~I I I I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~- ~ ~~~~~~~~~~~~~' 

I I ! PGPUB;j : j 10:30 j 
DD ((oxide$1ni1ride$1ni1ride$1oxide OR ONNO)) I US- IDND !ION 12012/09/261 

II .................................................................................................... ..1 ~~~~ 1 ........................ 1 ................ ..J . .. ........... 1 DD ((oxide$1ni1ride$1ni1ride$1oxide OR ONNO)) I US- IDND :□N ! 2012/09/26: 
I I memory I PGPUB;: : i 10:30 : 
I I ! USPAT; : : ! : 

lj """""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """"""""'"! """""'": 
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I I ! USPAT; : : ! : 
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!S14 llo l!((oxide$1nitride$1nitride$1oxide OR ONNO)) ilus- jjAND jjON !l2012/09/26j 
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1 .......... , ................ 1 ::(o:::n$1ri:h)I = 1 ........................ ' ................... 11112 , 

r5l□!((oxide$1nitride$1nitride$1oxideORONNO)) !US- :□ND :□N !2012/09/26\ 
I I I (oxygen$1 rich) ! PGPUB;: : ! 11 :12 : 
I I I : USPAT;: : ! : 

1 .......... 1 ................ 1 ........................................................................................................ : USOCR .: ......................... : ................. j .......................... : 

r6 IOI (((oxide$1nitride$1nitride$1oxide OR i US- :□ND :□N ! 2012/09/26: 
I I IONNO)))S2 :PGPUB;: i !11:13 i 
I I I : USPAT;: : ! : 

! ........ 1 ...........1 .................................................................................................... j USOCR.: ......................... : ................... ! .......................... : 

r7 l□I (((oxide$1nitride$1nitride$1oxide OR : US- :□ND :□N ! 2012/09/26: 
I I IONNO)))S8 :PGPUB;: : !11:13 : 

I I I l~~~~I I I I 
rB IOI (((oxide$1nitride$1nitride$1oxide OR : US- i□ND i□N ! 2012/09/26i 
i i iONNO)))S6 iPGPUB·i i 111·13 i I I I I USPAT: : : I • : 
I I I : USOCR: : ! : 

I i i i PGPUB· i i ! 11 • 16 i 
r19 l□i (("6906390") or ("6912163")).PN. ! US- :DR rlFF l2012/09/26i 

I ........ J ............. J .................................................................................................... ..J ~~~t J ........................ J ................ ...1 ........................ J 

r,20 r9727 I ((oxide$1nitride$11oxide OR ONO)) memory US- l□ND :□N ! 2012/09/26! 
i i i i PGPUB· i i i 11 • 18 i 

I ........ J ............ J ..................................................................................................... J~~~tJ ........................ .1 ................. J .... : .................. J 

r•21 r35 I ((oxide$1nitride$11oxide OR ONO)) I US- l□ND :□N ! 2012/09/26: 
I I I ( oxygen$1 rich) memory : PGPUB;: : ! 11: 18 : 
I I I : USPAT; : : ! : 

! ........ I ........... I .................................................................................................... j USOCR.: ......................... : ................... ! .......................... : 

r2l□9 l(((oxide$1nitride$11oxideORONO)) SA.ME :US- :~□N !2012/09/26: 
I I I ( oxygen$1 rich)) memory I P<?PUB; 'LJ 11 U 8 ; 

1□3 !□6 ! i((~;id~$i~it;id~ii~;id~6R6N6))SAME ! ~~ l□ND l□N ! 2012/09126
1 

i I I (oxygen$1 rich) SAME nitride) memory ! PGPUB;: : i 11 :21 : 
I I I : USPAT; : : ! : 

I ....... ..J ............. ...! ..................................................................................................... ...1 USOCR : ........................ : ................. ..! .......................... : 

lS24l□6 l(((oxide$1nitride$11oxideORONO)) SA.ME !US- :□ND :□N !2012/09/26! 
I I I (oxygen$1 rich) SAME nitride) S23 : PGPUB;: : ! 11 :21 : 
I I I : USPAT; : : ! : 

I ........ J .............. J ...................................................................................................... ..! USOCR _: ........................ .! ................. j ......................... .! 
IS25 l41 1("4173766" I "5168334" I "5349221" I :us- :AND :ON !2012/09/26: 
I I I "5644533" I "5751037" I "5768192" I i PGPUB; i i ! 11 :31 i 
I I I "5825686" I "5963465" I "5966603" I i USPAT;: : ! : 
I I I "6001709" I "6011725" I "6030871" I : USOCR: : ! : 
I I I "6117730" I "6287917" I "6326268"). PN. OR : : : ! : 
i I I ("6465306"). URPN. ! : : i : r 1□7 I ((oxide$1nitride$11oxide OR ONO)) : US- i□ND ilON i2012/09/26i 
I I I (oxygen$1 rich) (substrate NEAR4 polysilicon) : PGPUB;: : ! 11 :46 : 
I I I ! USPAT; : : ! : 
I I I : USOCR : : ! : 

rl□i((oxide$1nitride$11oxideORONO)) !US- :□ND :□N !2012/09/26! 
I I I (oxygen$1 rich) (channel NEAR4 polysilicon) : PGPUB;: : ! 11 :47 : 
I I I : USPAT; : : ! : 

1 .......... 1 ................ 1 ........................................................................................................ : USOCR.: ......................... : ................... ! .......................... : 

1rS28 11467 11( ( oxide$1 nitride$11 oxide OR ONO)) ( channel 11u& :.[ANo:.loN !j2012/ 09/26j. 
I I I NEAR2 polysilicon) : PGPUB; :I j !111 :48 : 
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l 
11 11 I1usPAT; :1 :1 11 : 

........ J .............. J ...................................................................................................... J USOCR i ........................ : ................. J .......................... : 

□□ ((oxide$1nitride$11oxide OR ONO)) (channel I US- rAME l□N l 2012/09/26! I I NEAR2 polysilicon) I PGPUB;: : ! 11 :49 : 
I I I USPAT;: : ! : 

lj """""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """"""""'"! """""'": 
□□ ((oxide$1nitride$1nitride$1oxide OR ONNO)) I US- l□ND :□N ! 2012/09/26\ 

I I memory channel ! PGPUB;: : ! 12:02 : 
I I ! USPAT;: : ! : 
II ...................................................................................................... ! .usocR.: ......................... : ................... i . .. ........... : 

□□ (((oxide$1nitride$1nitride$toxide OR ONNO)) I US- l□ND :□N ! 2012/09/26: I I memory ((poly$1silicon OR polysilican OR ! PGPUB;: : ! 12:04 : 
I I poly$1Si) Near3 channel)) ! USPAT;: : ! : 

II .................................................................................................... j USOCR.: ......................... : ................... I ............. : 

□□ (((oxide$1nitride$1nitride$toxide OR ONNO))I US- l□ND :□N !2012/09/26: 
I I memory ( (poly$1 silicon OR polysilican OR I PGPUB;: : j 12:04 : 
I I poly$1Si) NEAR3 substrate)) ! USPAT; j j ! j 
II """"""""""""""""""""""""""""""""""""""""""""""""""'" I USOCR j """"""""""'""] "'"""""""" I """""" j 
□□ (((oxide$1nitride$tnitride$toxide OR ONNO))I US- l□ND :□N !2012/09/26! I I memory ( (poly$1 silicon OR polysilican OR ! PGPUB;: : l 12:04 : 

I I poly$1Si) SAME substrate)) ! USPAT;: : ! : 
II .................................................................................................. ,J USOCR : ........................ : ................ ,J ' .......... , .. : 

□□ ((oxide$1nitride$1nitride$1oxide OR ONNO)) I US- l□ND :□N l2012/09/26! 
I I (OXYGEN same NI TRI DE) ! PGPUB;: : ! 12: 16 : 
I I ! USPAT;: : ! : 

lj """""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """""""'" j """""'": 
□□ ((oxide$1nitride$1nitride$1oxide OR ONNO)) I US- l□ND :□N !2012/09/26: I I (OXYGEN$1RICH same NITRIDE) ! PGPUB;: : ! 12:17 : 

I I ! USPAT;: : ! : 
II .................................................................................................... ..! .usocR.: ......................... : ................... i ............... : 

□□(OXY<?EN$1RICHsameNITRIDE) 1us- l□ND :□N !2012/09/26: 
i i i PGPUB·i i t 12·19 i 

I I l~~~~I I I • I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~' 

I I CHANNEL ! PGPUB;: : ! 12:20 : 
□□(OXY<?EN$1RICH same NITRIDE) MEMORY 1us- l□ND :□N !2012/09/26: 

II .................................................................................................... .J~~~l ........................ I ................ ..J. .. ........... 1 

□□(OXY<?EN$1RICH same NITRIDE) MEMORY 1us- l□ND :□N !2012/09/26: 
I I (POLYSI LICON near4 CHANNEL) I PGPUB;: : i 12:20 : 
I I ! USPAT; : : ! : 
lj """""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """"""""'"! """""'": 
□□(OXY<?EN$1RICH same NITRIDE) MEMORY IUS- l□ND :□N !2012/09/26\ I I (logic near4 MOS) ! PGPUB;: : ! 12:45 : 

I I ! USPAT; : : ! : 

lj """"""""""""""""""""""""""""""""""""""""""""""""""__! USOCR j """"""""""""_: """""""'" j """"""_: 
S40 I 29 I ("20030227049" I "20040071030" I ! U& : AND : ON ! 2012/09/26: 

"20040129986" I "20050186741" I ! PGPUB;: : ! 
"20060202263" I "20060226490" I ! USPAT;: : ! 
"20060281331" I "4843023" I "5405791" I ! USOCR i i i 
"5573963" I "5793089" I "5861347" I I 
"6025267" I "6074915" I "6174774" I ! 
"6277683" I "6429081" I "6599795" I ! 
"6730566" I "6946349" I "70151 oo" I ! 
"7045424" I "7098154" I "7172940" I ! 
"7250654" I "7253046" I "7262457" I ! 
"7544565" I "7588986").PN. OR ! 
("8143129").URPN. I 

[S41 ]129 W"20030221049" 1 "20040011030" 1 llu& IIAND lloN 1120121091261 
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I "20040129986" I "20050186741" I 
I "20060202263" I "20060226490" I 
I "20060281331" I "4843023" I "5405791" I 
I "5573963" I "5793089" I "5861347" I 
I "6025267" I "6074915" I "6174774" I 
I "6277683" I "6429081" I "6599795" I 
I "6730566" I "6946349" I "70151 oo" I 
I "7045424" I "7098154" I "7172940" I 
I "7250654" I "7253046" I "7262457" I 
i "7544565" I "7588986"). PN. OR 

I PGPUB·i 
I USPAT!: 
IUSOCR! 

i 12:51 

lS42 l□o I (PMOS SAME SONOS SA.ME memory) (NMOS I US- :□ND :□N ! 2012/09/26: 
I I !SA.ME logic) !PGPUB;i i !12:58 i 
I I I I USPAT;: : ! : 
! .......... 1 ............... 1 ....................................................................................................... ! .usocR.: ......................... : ................... ! .......................... : r 1□1 I (PMOS SAME SONOS SA.ME memory) (NMOS ! US- :□ND :□N ! 2012/09/26: I I I SA.ME logic) (polysilicon adj gate) ! PGPUB;: : ! 12:59 : 

I I I l~~~~I I I I r IOI (high$1 K NEAR4 (High adj temperature adj ! US- i~□N ! 2012/09/26i 
I I !oxide)) IFG'UB;ILJ In23 : 

1□9 !□1 ! ihiQh$iKSAME(Hi9h~dii~;;;p~;~;~;~~j ! ~~ l□ND l□N ! 2012/09126

1 

I I I oxide)) ! PGPUB;: : ! 13:25 : 
I I I ! USPAT;: : ! : 
I ........ ..1 .............. ..1 ...................................................................................................... ..1 USOCR : ........................ : ................. ..! .......................... : 

lsso r76 I (dielectric SAME (High adj temperature adj I us- 'DND :□N ! 2012/09/26\ 
I I I oxide)) ! PGPUB; i i ! 14:29 i 
I I I ! USPAT;: : ! : 
1 .......... 1 ................ 1 ........................................................................................................ ! USOCR .: ......................... : ................. j .......................... : r 1□51 I ((dielectric adj constant) SA.ME (High adj ! US- :□ND :□N !2012/09/26: 
I I I temperature adj oxide)) ! PGPUB;: : ! 14:29 : 
I I I ! USPAT;: : ! : 
! ........ I ........... I .................................................................................................... j USOCR.: ......................... : ................... ! .......................... : r 1□1 I ((high adj dielectric adj constant) SAME (High! US- :□ND :□N !2012/09/26: 
I I I adj temperature adj oxide)) ! PGPUB;: : ! 14:30 : 

I I I l~~~~I I I I r r91 11257/314.ccls. ! US- i□ND i□N ! 2012/09/26i 
I I I iPGPUB·i : !14-41 : 

I ........ ..1 .............. ..1 ...................................................................................................... ..l~~it.J ........................ .l ................ ...l ...... : ................... J 

r~54l□1 i(((oxide$1nitride$11oxideORONO)) SA.ME !US- :□ND j□N !2012/09/26! I I I ( oxygen$1 rich) SAME nitride) S53 ! PGPUB;: : ! 14:42 : 
I I I ! USPAT;: : ! : 
1 .......... 1 ................ 1 ........................................................................................................ ! USOCR.: ......................... : ................... ! .......................... : 

rl□3 l(((oxide$1nitride$11oxideORONO)) !us- :□ND :□N !2012/09/26! I I l((oxygen$1rich)SA.MEnitride))S53 !PGPUB;: : !14:43 : 
I I I ! USPAT;: : ! : 
! .......... 1 ............... 1 ....................................................................................................... ! .usocR.: ......................... : ................... ! .......................... : r r□4 11257/324.ccls. ! US- !□ND i□N !2012/09/26! 
i I I ! PGPUB· i i i 14 "44 i I I I I USPAT: : : I • : 
! ........ I ...........I .................................................................................................... j ~§9.Q~.: ......................... : ................. ...! .......................... : 

rl□4 l(((oxide$1nitride$11oxideORONO)) !US- :□ND :□N !2012/09/26: I I l((oxygen$1rich)SA.MEnitride))S56 !PGPUB;: : !14:44 : 
' , , ' USPAT • • • • 

I I I I usocdl I I I 
!1!1 ! i ;I ;I ; 
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r8l□i(((oxide$1nitride$11oxideORONO)) SA.ME !US- :□ND :□N !2012/09/26! I I I (oxygen$1 rich) SAME nitride) S56 I PGPUB;: : ! 14:45 : 
I I I I USPAT;: : ! : 

I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """"""""'"! """"""""""""": 
r9 l□3 I ("20060261401" I "20080258203" I ! US- :□ND :□N ! 2012/09/26: 
I I I "6709928" I "20030123307" I "6445030" I ! PGPUB; i i ! 14:48 i 
I I I "7450423" I "7042054" I "4543707" I ! USPAT : : ! : 

! ........ I ...... ,....I ::~6~~6~~~~;:..6r:.~~~~J~~~.r~~-11
_ .... 

1 
.............. , .. 1 .............. J ...................... J ................ , .. I ........................ J 

ro 1□86 r57/E29.132.ccls. I US- l□ND :□N !2012/09/26! I I I ! PGPUB·i : i 15-04 : 

I I I l~~~tl I I • I 
'□o·····················································································································o•o .................... , ... , 
I 861 11 I ( ( ( oxide$1 nitride$11 oxide OR ONO)) SA.ME ! US- : AND : ON ! 2012/09/26: 
I I I (oxygen$1 rich) SAME nitride) S60 ! PGPUB;: : ! 15:05 : 
I I I ! USPAT;: : ! : 
I ...... ,J ............ ,J .................................................................................................... ,J USOCR : ........................ : ................ ,J .......................... : 

r32l□i((oxide$1nitride$11oxideORONO) !US- :□ND :□N !2012/09/26! I I l(oxygen$1richSAMEnitride))S60 !PGPUB;: : !15:05 : 
I I I ! USPAT;: : ! : 

I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """"""""'"! """"""""""""": 
r63 l□I ((oxide$1nitride$11oxide OR ONO) ! US- :□ND :□N !2012/09/26: 
I I I oxygen$1 rich nitride) S60 ! PGPUB;: : ! 15:06 : 
I I I ! USPAT;: : ! : 
! .......... 1 ............... 1 ....................................................................................................... ! .usocR.: ......................... : ................... ! .......................... : 
r64 r536 r57/E29.309.cds. US- i□ND :□N !201 2; 09126: i I I iPGPUB·i i i15·06 i 

I I I l~~~tl I I • I -~~-~-----· 

rosl□1 l(((oxide$1nitride$11oxideORONO)) SA.ME !US- :□ND :□N !2012/09/26: 
I I I (oxygen$1 rich) SAME nitride) S64 ! PGPUB;: : ! 15:06 : 
I I I ! USPAT;: : ! : 
I I I ! USOCR: : ! : 

lS36 l□1 I ((oxide$1nitride$11oxide OR ONO)) (channel! US- :□ND :□N !2012/09/26: 
i I I SA.ME (recrystallized adj polysilicon)) ! PGPUB;: : i 15:08 : 
I I I ! USPAT;: : ! : 
I ........ ..1 .............. ..1 ...................................................................................................... ..1 USOCR : ........................ : ................. J .......................... : r l□o I ((oxide$1nitride$11oxide OR ONO)) (channel! US- :□ND :□N !2012/09/26\ 
I I ISA.ME(siliconadjnano$1wire)) !PGPUB;: : !15:10 : 
I I I ! USPAT;: : ! : 
1 .......... 1 ................ 1 ........................................................................................................ ! USOCR ,: ...................... , .. : .............. , .. j .......................... : 

i i i iPGPUB·i i i15-03 i 
rl□l("20100117138").PN. !US- :□R rlFF 12012/09/261 

I L l l~~I J J I r l□r-6093596").Fl'J. I us- l□R rFF 12012/09/261 
i i i iPGPUB·i i t15·22 i 

I I I l~~~tl I I • I '------------ -------------------------------------------------------------------------------------------------------------------------- -----------· . ·····----················ .............. , ........................• 

ro 1Dr'6093590").Fl'J. Ius- l□R rFF 12012/09/261 
i i i iPGPUB·i i i16·22 i 
I I I ! USPAT: : : I • : 
I I I ! USOCR : : ! : ' .......... , ................ , • ........................................................................................................ , ......................................................................................... . 
rJ1 r 278 I ((high adj dielectric adj constant) SAME I us- l□ND :□N ! 2012/09/26! I I I (tantalum adj oxide)) ! PGPUB;: : ! 16:28 : 
I I I ! USPAT; : : ! : 

I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """"""""'"! """"""""""""": 
Irs72II2278 ll((high adj dielectric adj constant) SAME (high IIu& :_[ANo:_foN7I2012/09/26j. I I I adj dielectric adj constant) SAME (tantalum ! PGPUB; :I :I ! 16:29 : 
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il II lladj oxide)) IIUSPAT ii ii 11 i 
! ........ J .............. J ...................................................................................................... J USOCR : ........................ : ................. J .......................... : 

11S73111480 11S72 memory US- l□ND :□N !2012/09/26! I i i i PGPUB• i i ! 16·29 i 
I I I I USPAT: : : I • : 
I I I ! USOCR! : ! : ,··~-·-·-·· 
11S74 r80 I (((oxide$1nitride$11oxide OR ONO))) S73 I us- 'DND :□NI 2012/09/26\ 
i i i i PGPUB•i i i 16·30 i 

l ........ ..1 ............... 1 ..................................................................................................... J~~~~.I ........................ .I ................. J ..... -.................. .I 

r75 r74 I ((oxide$1nitride$11oxide OR ONO) nitride) I us- 'DND :□N j 2012/09/26: 
i i i S73 i PGPUB· i i i 16·31 i 

I L l l~~I J J I 
r76 r30 I ((oxide$1nitride$11oxide OR ONO) nitride) I us- '[SAME 'DN j 2012/09/26: 
I I I AND S73 ! PGPUB;: : ! 16:31 : 

I I I l~~~~I I I I 
rl□96 ransistorS76 !US- :□ND i□N !2012/09/261 I I I ! PGPUB·i : i 16·32 : 
I I I I USPAT: : : I • : 
I. ....... J ............. J ................................................................................................... J USOCR I ........................ 1 .................. L ....................... 1 r l□o I ((oxide$1nitride$11oxide OR ONO) nitride us- 'ISAME 'DN ! 2012/09/26! I I I transistor) AND S73 I PGPUB;: : ! 16:32 : 
I I I I USPAT; : : I : 

I ........ .J .............. .J ...................................................................................................... .J USOCR _: ........................ .! ................. j ......................... .! 

rl□7 l(((oxide$1nitride$11oxideORONO)) SA.ME IU& :□ND :□N j2012/11/14: 
I I I (oxygen$1 rich) SAME nitride) memory I PGPUB;: : j 09:54 : 
I I I I USPAT; : : I : 

! .......... 1 ............... 1 ....................................................................................................... 1 USOCR.: ......................... : ................... ! .......................... : 

rs□ IOI ("20050287763" I "20060202263" I I U& :□ND :□N j2012/11/14: 
I I 1"6274901"1"7067377").PN.OR IPGPUB;: : j09:56 : 
I I I ("7732276").URPN. I USPAT;: : j : 

!_I ............... ! ....................................................................................................... ! USOCR.: ........................ : .................. ! .......................... : 
1ss1 18 !("20030122204" 1 "20050230766" 1 !U& :AND :ON 12012111114: 
I 1"20060131636"1"20070246753"1 IPGPUB;: : j09:57 : 
I I "20070262451" I "20070267687" I ! USPAT; i i ! i 
I I "20070268753" I "20070272916" I I USOCR i i l i 
I I "20080009115" I "20080290399" I I : : I : 
I I "20100041222" I "20100295118" I "6906390" I : : I : 
I 11 "6912163" I "7312496" I "7323742" I I : : I : 
I I "7737488" I "7790516").PN. OR I : : j : 
i I ("8063434").URPN. ! : : ! : 
' ~~~~~~~~~~~~~·' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· > ~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

8/26/2013 8 :54 :04 AM 
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Igor POLISHCHUK PM07027Dl CIPl 
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122(b)(2)(B)(ii)-(iv), 1272 Off. Gaz. Pat. Office 22 (July 1, 2003). 

If a notice of foreign filing is required and is not filed within 45 days of the date of foreign filing, then the 
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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. 

RESCISSION OF PREVIOUS NONPUBLICATION Application Number 13/539,466 

REQUEST 07-01-2012 
(35 U.S.C. 122(b)(2)(B)(ii)) Filing Date 

AND, IF APPLICABLE, 
First Named Inventor Igor POLISHCHUK 

NOTICE OF FOREIGN FILING 
Title I MEMORY TRANSISTOR WITH MULTIPLE CH (35 U.S.C. 122(bH2HBHiiQ} 
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Mail Stop PG Pub Atty Docket Number PM07027D1 CIP1 
Commissioner for Patents 
P.O. Box 1450 

Art Unit 2893 
Alexandria, VA 22313-1450 
FAX: (571) 273-8300 

Examiner YUSHIN, NIKOLAY K 

A request that the above-identified application not be published under 35 U.S.C. 122(b) (nonpublication request) 
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If a notice of foreign or international filing is or will be required by 35 U.S.C. 122(b)(2)(B)(iii) and 37 CFR 1.213(c), 
I hereby provide such notice. This notice is being provided no later than forty-five (45) days after the date of such 
foreign or international filing. 

If a notice of subsequent foreign or international filing required by 35 U.S. C. 122(b)(2)(B)(iii) and 37 CFR 1. 213(c) 
was not filed within forty-five ( 45) days after the date of filing of the foreign or international application, the 
application is ABANDONED, and a petition to revive under 37 CFR 1.137(b) is required. See 37 CFR 1.137((). 

/Larry J. Johnson/ 
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Larry J. Johnson 

Typed or printed name 

408-545-7194 

Telephone Number 

This request must be signed in compliance with 37 CFR 1.33(b). 

08/08/2013 

Date 

56,861 
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applicable 

If information or assistance is needed in completing this form, please contact the Pre-Grant Publication 
Division at (703)605-4283 or by e-mail at PGPub@USPTO.gov. 

CERT/FICA TE OF MAILING OR TRANSMISSION 
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in an envelope addressed to: Mail Stop PG Pub, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, or facsimile 
transmitted to the U.S. Patent and Trademark Office on the date shown below. 

Signature /Alma Fazlic/ 

\.Name (Print/Type) Alma Fazlic I Date I 08/08/2013 

This collection of information is required by 37 CFR 1.213(b ). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 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: Mail Stop PG Pub, 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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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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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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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 Fonn PCT/ISA/220 
16820P529PCT ACTION as well as, where applicable, item 5 below. 

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

PCT/US 07/20966 28 September 2007 (28.09.2007) 25 May 2007 (25.05.2007) 

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 ·2/ sheets. 

D It is also accompanied by a copy of each 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: 

[8] 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 l 2.3(a) and 23. I (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 sequence disclosed in the international application, see Box No. L 

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

3. ,0 Unity of invention is lacking (see Box No. III). 

4. With regard to the title, 

~ the text is approved as submitted by the applicant. 

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

5. With regard to the abstract, 

~ the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box Nci. 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 ofttie drawings to be published with the abstract is Figure No. _____ _ 

D as suggested by the applicant. 

~ 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. 

Fonn PCT/ISA/210 (first sheet) (April 2007) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 07/20966 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC(8)- H01L 21/31 (2008.01) 
USPC- 438/769 

According to International Patent Classification (!PC) or to both national classification and JPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
IPC(8): H01L 21/31 (2008.01) 
USPC: 438/769 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
IPC(8): H01L 21/31 (2008.01) 
USPC: 438/769; 438/758, 773, 786, 791, 954, 287; 257/E31.423, E29.309, 314, 257/288 

Electronic data base consulted during the international search (name of data base and, where practicable, ·search terms used) 
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oxynitride, blocking, oxidiz$, anneal$, gate, ?trapped-charge?, density$, anneal, oxide, oxidation, ratio, hydrogen, oxygen, wet, insulat$, 
SONOS, deposit$, ?oxygen-rich?, silicon, rich 
Google Scholar 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

X US 2004/0094793 A1 (NOGUCHI, et al.) 20 May 2004 (20.05.2004), [Abstract], para[0005], 1,4,8-10 
--- [0021], [0024], [0027], [0042), [0045), [0046], (0048)-(0050), [0077), [0081), (0083), (0084), 
y [0088), (0152], Fig. 1 2, 3, 5-7, 11-20 

y US 2005/0245034 A 1 (FUKADA, et al.) 03 November 2005 (03.11.2005), para(0002], [0076] 2, 3, 7, 11-13, 15-20 

y US 2006/0113627 A1 (CHEN, et al.) 01 June 2006 (01.06.2006), para[0020], [0026]-(0028] 5-7, 14 

y US 2004/0104424 A1 (YAMAZAKI) 03 June 2004 (03.06.2004), [Abstract], para[0088], (0217], 15-17, 19, 20 
[0243] 

y US 2007/0048916 A1 (SUZUKI, et al.) 01 March 2007 (01.03.2007), para(0038], [0045] 7 

□ Further documents are listed in the continuation of Box C. □ 
• Special categories of cited documents: "T" later document published after the international filing date or/eriority 
"A" document defining the general state of the art which is not considered date and not in conflict with the ap~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 claiin(s) or which is step when the document is taken alone 
cited to establish the publication 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" docu_ment referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
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 c ]aimed 

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

22 January 2008 (22.01.2008) 2~1 APR 2008 
Name and mailing address of the ISA/US Authorized officer: 

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

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

Form PCT/ISA/210 (second sheet) (April 2007) 
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PCT/US2007 /020988 14.03.2008 

PATENT COOPERATION TREATY 

PCT 
I_NTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 
16820P559 PCT ACTION as well as, where applicable, item 5 below .. 

Internationat" application No. International filing date (day/month/year} (Earliest) Pr_iority Date (day/month/year) 

PCT/US 07/20988 28 September 2007 (28.09.2007) 25 May 2007 (25.05.2007) 

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 ~e ~national Bureau. 

This international search report consists of a total of _-2?___ sheets. 

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

I. Basis of the report 

2. 

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

[8] the international application in the language in which it was filed. 

)>. □ 

c. □ 

□ 

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 23.1 (b)). 

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)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the internaiional application, see Box No. I. 

Certain claims w·ere found unsearchable (see Box No. 11). 

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

4. With regard to the title, 

IZJ the text is approved as submitted by the applicant. 

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

5. With regard to the abstract,-

ig) the text is approved as submitted by the applicant. 

0 the text has been established, according to Rule 38.2(b), 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.~-----

0 as suggested by the applicant. 

IZJ as selected.by this Authority, because the applfcimt 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) (April 2007) 
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PCT/US2007 /020988 14.03.2008 

INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 07/20988 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC(8)- H01L 29/76 (2008.01) 
USPC- 257/314; 257/E29.308 

According to International Patent Classification (!PC) or to both national classification and JPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
USPC: 257/314; 257/E29.308 -

Documentation searched other than minimum documentation to the extent that such docume;,ts are included in the fields searched 
USPC: 257/314; 257/E29.308 - text delimited 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Electronic Databases Searched: USPTO WEST (PGPU8, EPA8, JPA8, USPT), Google patent, Google scholar. Search Terms Used:· 
nonvola$ adj charge adj trap, nonvolatile, memory device, first and second and process and chamber, nonvolatile adj_charge adj trap, 
tunnel, wafer, nitride or oxy-nitride or oxynitride, dielectric, cluster 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

y US 2004/0173918 A1 (Kamal et al:) 09 September 2004 (09.09.2004), entire document 1-20 
especially figure 2A and 28; para [0002]; [0022]; (0029]; [0033]; (0036]; (0037]; 

y US 6,214,689 81 (Lim et al.) 10 April 2001 (10.04.2001), entire document especially col 4, In 26 1-20 
-35 ( 

y US 2006/0111805 A1 (Yokoyama ei al.) 25 May 2006 (25.05.2006), para [0125]; FIG.3 1-20 

y US 5,817,170 A (Desu et al.) 06 October 1998 (06.10.1998), entire document, especially col 4, 2, 3, 5-6, 8-9, 11-14, 16-
In 02-05; col 4, In 26-30 17,20 

A US 2007/0051306 A 1 (Ivanov et al.) 08 March 2007. (08.03.2007), entire document 1-20 

□ Further documents are listed in the continuation of Box C. □ 
• Special categories of cited documents: "T' later document published after the international filing date orferiority 
"A" document-defining tlie general state of the art which·is not considered date-and not-in conflict with-the apglication-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 es tab I ish the publication 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 combination 
means being obvious to a person skilled in the art 

"P" document pub I ished 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 ofle4tei\Afi1 ~on,port 

23 January 2008 (23.01.2008) 

Name and mailing address of the iSA/US Authorized officer: 

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents LeeW. Young 
P.O. Box 1450, Alexandria. Vir1:1inia 22313-1450 

PCT Helpdesk: 571-272-4300 
Facsimile No. 571-273-3201 PCT OSP: 571-272-7TT4 

Form PCT/ISA/210 (second sheet) (April 2007) 
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PCT/US2012/021583 08.05.2012 

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/ISN220 
PM07002CIP1WO 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/US 12/21583 17 January 2012 (17.01.2012) 14 January 2011 (14.01.2011) 

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 ofa total of ~- sheets. 

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

l. Basis of the report 

2. 

3. 

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

(8] 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 l2.3(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 sequence disclosed in the international application, see Box No. I. 

□ 

□ 

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

Unity of invention is lacking (see Box No. Ill). 

4. With regard to the title, 

~ the text is approved as submitted by the applicant. 

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

5. With regard to the abstract, 

~ 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. _2 ____ _ 

lxJ 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/US2012/021583 08.05.2012 

INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 12/21583 

A CLASSIFICATION OF SUBJECT MA TIER 
IPC(8) - H01L 29/792; H01L 21/336 (2012.01) 
USPC- 257/324; 257/E21.209; 257/E29.309; 438/257 

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) 
USPC - 257/324; 257/E21.209; 257/E29.309; 438/257 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
USPC - 257/324; 257/E21.209; 257/E29.309; 438/257 (keyword delimited) 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
PubWEST (USPT, PGPB, JPAB,EPAB): Google 
Search Terms Used: silicon oxide nitride oxide, oxynitride, source, drain, tunnel oxide, spaced apart, dichlorosilane, substrate, ammonia, 
oxygen, hydrogen 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

X US 2009/0179253 A 1 (Levy et al.) 16 July 2009 (16.07.2009). entire document especially 1-20, 22 
-- Abstract, para [0018], [0027], [0036), [0021), [0023], [0024)-(0026), [0034), [0025)-[0026) 
y 21,23 

y US 6,153,543 A (Chesire et al.) 28 November 2000 (28.11.2000), entire document especially 21, 23 
Abstract; col 5, In 5-40 

□ Further documents are listed in the continuation of Box C. □ . Special categories of cited documents: "T' later document published after the international filing date od'eriority 
"A" document defining the general state of the art which is not considered date and not in conflict with the ap~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 ()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 combination 

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 

24 April 2012 (24.04.2012) 08 M.AY 2012 
Name and mailing address of the ISA/US Authorized officer: 

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

PCT Helpdesk: 571-272-4300 
Facsimile No. 571-273-3201 PCT OSP: 571-272-7TT4 

Form PCT/ISA/210 (second sheet) (July 2009) 
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PCT/US2007 /020965 21.04.2008 

PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 
Daniel E. Ovanezian 
Blakely, Sokoloff, Taylor & Zafman LLP 
1279 Oakmead Parkway 

• Sunnyvale, California 94085-4040 

.PCT 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 

2-i APR 2008 (day/month/year) 

Applicant's or agent's file reference 

16820P566PCT FOR FURTHER ACTION See paragraphs l and 4 below 

International application No. International filing date 

PCT/US 07/20965 (day/month/year) 28 September 2007 (28.09.2007) 

Applicant Cypress Semiconductor Corporation 

I. ~ The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
12 l l Geneva 20, Switzerland, Facsimile No.: +41 22 740 14 35 

For more detailed instructions, see the notes on the accompanying sheet. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 
Article l 7(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to the protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D the protest together· with the decision thereon has been transmitted to the lnternation~l Bureau together with the 
applicant's request to forward the.texts of both the protest and the decision thereon to the designated Offices. 

-D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made._ 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in•Rules 90bis. l and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of30 months from the priority date. 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. • 
See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WlPO Internet site. 

Name and mailing address of the ISA/US 
Mail Stop PCT. Attn: ISNUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (January 2004) 

Authorized officer: 

LeeW. Young 

PCT Helpdesk: 571-272--4300 
PCT OSP: 571-272-7774 --..._ 

(See notes on accompanying sheet) 
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PCT/US2007 /020965 21.04.2008 

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 

16820P566PCT 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/US 07/20965 28 September 2007 (28.09.2007) 25 May 2007 (25.05.2007) 

Applicant 
Cypress Semiconductor Corporation 

( 

This international search repon 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 ~ sheets. 

0 It is also accompanied by a copy of each 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: 

[8] 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.J(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 sequence disclosed in the international application, see Box No. I. 

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

3. □ Unity of invention is lacking (see Box No. Ill). 

4. With regard to the title, 

lg] the text is approved as submitted by the applicant. 

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

5. With regard to the abstract, 

lg] the text is approved as submitted by the applicant. 

0 the text has been established, according to Rule 38.2(b), liy 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. _4 ____ _ 

D as suggested by the applicant. 

lg] as selected by this Authority, beca_use the applicant failed to suggest a figure. 

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

b. 0 none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (April 2007) 
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PCT/US2007/020965 21.04.2008 

INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 07/20965 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC(8)- H01 L 29/792 (2008.01) 
USPC- 257/324 

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) 
USPC - 257/324 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
USPC - 2!?7/288, 314, 324, E21.423, E29.309; 438/287, 475; 365/129 -- text search, see search terms below 

Electronic data base consulted during the international searc.!J (name of data base and, where practicable, search terms used) 
PubWEST(PGPB,USPT,USOC,EPAB,JPAB); DialogPRO(Engineering); Google Scholar 
Search Terms Used: charge, trap, gate, stack, deuterat, deuterium, deuter, layer, multi, two, second, plurality, dielectric, tunnel, top, free, 
thickness, ratio, nanometer, substrate, concentrat • 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

y US 2006/0192248 A1 (WANG) 31 August 2006 (31.08.2006), especially Figs 2-4; para [0009)- 1-20 
[0010], [0013], [0020]-[0025]. 

y US 2004/0251521 A1 (TANAKA et al.) 16 December 2004 (16.12.2004), especially Fig 17; para 1-20 
[0009), [0016), [0084), [0118)-(0121). [0143), [0168)-(0170), [0176)-(0180]. 

' 

y US 6,670,241 81 (KAMAL et al.) 30 December 2003 (30.12.2003), especially Fig 4_; col 1, In 8- 5-7, 9-14, 18-20 
9; col 2, In 25-36, 60-63; col 4, In 62-66; col 5, In 8-10, 15-17. 

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

to be of particular relevance the principle or theory underlyi~g.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 mvolve an mvent1ve 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date cif another citation or other "Y" document of particular relevance; the claimed invention <:annot 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 combination 

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

the priority date claimed 

Date of the actual comp_letion of the international search Date of mailing ofthinraNPJ~a2brff~rt 

17 January 2008 (17.01.2008) 

Name and mailing address of the ISA/US Authorized officer: 

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

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

Form PCT/ISA/210 (second sheet) (April 2007) 

\ 
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Doc code: IDS 
Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. 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. 

Application Number 13539466 

Filing Date 2012-07-01 

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 CIP1 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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 Number3 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-PATENT 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, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS 
publisher, city and/or country where published. 

,_ 

EFS Web 2.1.17 
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Application Number 13539466 

Filing Date 2012-07-01 

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 CIP1 

1 USPTP Non Final Rejection for Application Number 13/114889 (PM07031 D1) dated 11/25/2011; 13 pages □ 

2 
Wang, Szu-Yu et al., "Reliability and processing effects of bandgap engineered SONOS flash memory", 2007 IEEE, 

□ International Reliability Symposium, April 18, 2007, 5 pgs. 

3 
Written Opinion of the International Searching Authority for International Application Number PCT/US07/20966 

□ (PM07016WO) mailed 04/21/2008; 1 pages 

4 
Written Opinion of the International Searching Authority for International Application Number PCT/US07/20988 

□ (PM07035WO) mailed 03/14/2008; 1 page 

5 
Written Opinion of the International Searching Authority for International Application Number PCT/US12/21583 

□ (PM07002CIP1WO) mailed 05/8/2012; 4 pages 

6 
Wu et al., "SONOS Device with Tapered Bandgap Nitride Layer," IEEE Transactions on Electron Devices, May 2005, 

□ Vol. 52, No. 5, pp. 987-992; 6 pages 

7 
Yang et al., "Reliability considerations in scaled SONOS nonvolatile memory devices, solid state Electronics", 43(1999) 

□ 2025-2032. 

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

EXAMINER SIGNATURE 

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

1 See Kind Codes of US PTO Patent Documents at ,,,ww.U'c_,F'TO _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 WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Filing Date 2012-07-01 

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 CIP1 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

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

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

D See attached certification statement. 

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

IZJ None 
SIGNATURE 

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

Signature /Larry J. Johnson/ Date (YYYY-MM-DD) 2013-06-04 

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 record s. 

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/US2007/020966 21.04.2008 

PATENT COOPERATION TREATY. 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
Daniel E. Ovanezian 
Blakely, Sokoloff, Taylor & Zafman LLP 
1279 Oakmead Parkway NOTIFICATION OF TRANSMITTAL OF 

Sunnyvale, California 94805-4040 THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 

21 APR 2008 (day/month/year) 

Applicant's or agent's file reference 

16820P529PCT 
FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. International filing date 

PCT/US 07/20966 
(day/month/year) 28 September 2007 (28.09.2007) 

Applicant 

I. 181 

2. □ 

3. □ 

Cypress Semiconductor Corporation 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: . 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +4 I 22 740 14 35 

For more detailed instructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no international search report will be established ·and that the declaration under 
Article I 7(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to the protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
• applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

□ no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application· will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis. I and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of30 months from the priority date. 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. • 
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 
Sec the ~nnex to Form PCT/18/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 
Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISNUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (January 2004) 

Authorized officer: 

P.CT Helpdesk: 571-272·4300 
PCT CSP: 571-272-7774 

LeeW. Young 

(See notes on accompanying sheet) 
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PCT/US2007 /020988 14.03.2008 

PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
Daniel E. Ovanezian 
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 
LLP NOTIFICATION OF TRANSMITTAL OF 
1279 OAKMEAD PARKWAY THE INTERNATIONAL SEARCH REPORT AND 
SUNNYVALE, CA 94805-4040 THE WRITTEN OPINION OF THE INTERNATIONAL 

SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44. I) 

Date of mailing 

14 MAR 2008 (day/month/year) 

Applicant's or agent's file reference 

16820P559PCT FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. International filing date 

PCT/US 07/20988 (daylmanthlyear) 28 September 2007 (28.09.2007) 

Applicant 

I. l8I 

CYPRESS SEMICONDUCTOR CORPORATION 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chem in des Colornbettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 740 14 35 

For more detailed instructions, see the notes on the accompanying sheet. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D the protest together with the decision thereon has been· transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the pnonty date, the international application will be published by the 
International Bureau. If the. applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis. I and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a: copy of such comments to all ·designated Offices unless an 
international preliminary examination report has been or is to be established. ·These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. • 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date;perform·the prescribed 
acts for entry into the national phase before those designated Offices. 
In respect of other ·designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 
See the Annex to Form PCT/18/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's·· 
Guide, Volume II, National Chapters and the WIPO Internet site. • 

Name and mailing address of the ISA/US 
-Mail Stop PCT, Attn: ISNUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (January 2004) 

Authorized officer: • 

PCT Helpdesk: 571-272-4300 
.PCT OSP; 571-272-7774 

Lee W. Young . 

(See notes on accompanying sheet) 
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PCT/US2012/021583 08.05.2012 

PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: CYPRESS SEMICONDUCTOR 
CORPORATION 

PCT 
198 CHAMPION COURT 
SAN JOSE, CA 95134 WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 
(day/month/year) 08 MAY 2012 

Applicant's or agent's file reference FOR FURTHER ACTION 

PM07002CIP1WO See paragraph 2 below 

International application No. International filing date (day/month/year) Priority date ( day/month~vear) 

PCT/US 12/21583 17 January 2012 (17.01.2012) 14 January 2011 (14.01.2011) 

International Patent Classification (IPC) or both national classification and IPC 
IPC(8)- H01L 29/792; H01 L 21/336 (2012.01) 
USPC- 257/324; 257/E21.209; 257/E29.309; 438/257 
Applicant CYPRESS SEMICONDUCTOR CORPORATION 

I. This opinion contains indications relating to the following items: 

Box No. I Basis of the opinion 

Box No. II Priority 

IX! 
□ 
□ 
□ 
IX! 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 4:/Jis. l(a)(i) with regard to novelty, inventive step or industrial applicability; 

□ 
□ 
□ 

citations and explanations supporting such statement 

Box No. VI Certain docun1ents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHERACTION 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a \\'fitten opinion of the IPEA, the applicant is invited to submit to th IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Fom 
PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options. see Form PCT/ISA/220. 

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer: 
Mail Stop PCT. Attn: ISA/US LeeW. Young Commissioner for Patents 24 April 2012 (24.04.2012) 
P.O. Box 1450. Alexandria. Virginia 22313-1450 

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

Form PCT/ISA/237 (cover sheet) (July 2011) 
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PCT/US2012/021583 08.05.2012 

Box No. I 

WRl1.TEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

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

International application No. 
PCT/US 12/21583 

a translation of the international application into _____________ which is the language of a 

2. □ 

translation furnished for the purposes of international search (Rules 12.J(a) and 23. l(b)). 

This opinion has been established taking into account therectification ofan obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis. l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

D on paper 

D in electronic form 

b. (time) 

D in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy ofa sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISAn37 (Box No. I) (July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 12/21583 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 2-5. 7-10, 13-15, 17, 20-23 YES 

Claims 1.~ 11, 1~ 16, 18, 19 NO 

Inventive step (IS) Claims None YES 

Claims 1-23 NO 

Industrial applicability (IA) Claims 1-23 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1, 6, 11, 12, 16, 18, and 19 lack novelty under PCT Article 33(2) as being anticipated by US 2009/0179253 A1 to Levy et al. 
(hereinafter Levy). 

Regarding claims 1, 6, and 11, Levy discloses a method of forming a semiconductor device including a silicon-oxide-oxynitride-oxide­
silicon structure (Fig. 2) comprising: 
-substrate comprising silicon (208) and having a surface (206) with laterally spaced-apart source and drain regions (210) (para (00211); 
-a tunnel oxide layer (216) on the surface of the substrate overlying the source and drain regions (para (00231); 
-a multi-layer charge storing layer on the tunnel oxide layer and disposed laterally between the spaced-apart source and drain regions, the 
multi-layer charge storing layer including an oxygen-rich first oxynitride layer (220B) in which a stoichiometric composition of the first 
oxynitride layer results in it being substantially trap free, and an oxygen-lean second oxynitride layer (220A) in which a stoichiometric 
composition of the second oxynitride layer results in it being trap dense (para (0021), (0024)-(0026)); 
-a blocking oxide layer (218) on the second oxynitride layer (para (00211); and 
-a silicon containing gate layer on the blocking oxide layer. (para (00341). 

Regarding claim 12, Levy further discloses the method of claim 11, wherein the stoichiometric composition of the first oxynitride layer 
comprises a concentration of oxygen selected to increase a retention performance of the multi-layer charge storing layer by acting as a 
barrier between charge trapped in the second oxynitride layer and the substrate. (para (0018) and [0025]). 

Regarding claim 16, Levy further discloses the method of claim 12, wherein the retention performance of the multi-layer charge storing 
layer increases an end-of-life (EOL) for the semiconductor device at a specified difference between program and erase voltages to at least 
about 20 years. (para [0036]). 

Regarding claim 18, Levy further discloses the method of claim 11, wherein the first oxynitride layer is formed in a chemical vapor 
deposition (CVD) process using a process gas comprising a dichlorosilane (SiH2Cl2)/ammonia (NH3) mixture at a ratio in a range of about 
5:1 to 15:1 and a nitrous oxide (N2O)/NH3 mixture at a ratio in a range of about 2:1 to 4:1, and wherein the second oxynitride layer is 
formed in a CVD process using a process gas comprising a N2O/NH3 mixture at a ratio in a range of about 1 :6 to 1 :8 and a SiH2Cl2/NH3 
mixture at a ratio in a range of about 1.5: 1 to 3: 1 . (para [0025]-(00261). 

Regarding claim 19, Levy further discloses the method of claim 18, wherein forming the first oxynitride layer and the second oxynitride 
layer are performed sequentially in a single CVD tool by changing the ratio of the N2O/NH3 and SiH2Cl2/NH3 mixtures. (para (00271). 

Claims 2-5, 7-10, 13-15, 17, 20, and 22 lack an inventive step under PCT Article 33(3) as being obvious over Levy. 

Regarding claims 2, 3, 7, 8, and 13-15, Levy does not expressly teach wherein a concentration of oxygen in the first oxynitride layer is 
from about 15% to about 40% and wherein a concentration of oxygen in the second oxynitride layer is less than about 5%. However, Levy 
does teach optimizing the oxygen levels in both oxynitride layers (see para [00181), thereby rendering the recited levels obvious to a 
skilled artisan through routine experimentation. 

Regarding claims 4, 5, 9, 10, 17, and 22, Levy does not expressly each wherein the second oxynitride layer comprises a carbon 
concentration that increases the number of traps so that the charge trap density is at least 1000 times greater than the first oxynitride 
layer. However, Levy does teach optimizing the concentration of constituents within the oxynitride layers in order to reduce stored charge 
loss (see para (00181). Thus, a skilled artisan would have found these limitations obvious based upon routine experimentation. 

Regarding claim 20, Levy further discloses the method of claim 11, wherein the tunnel oxide layer is grown in an ISSG (lnSituSteam 
Generation) chamber with a radical oxidation using a reaction between oxygen (02) and hydrogen (H2) on the substrate. (para (0023) 
and [00281). Levy does not expressly teach temperatures of at least 1000.C, but a skilled artisan would have found the recited 
temperature obvious based upon routine experimentation. 

-------------- See Supplemental Box----------

Form PCT/ISA/237 (Box No. V) (July 2011) 
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INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

V.2 Citations and Explanations; 

PCT/US2012i021583 08.05.2012 

International application No. 

PCT/US 12/21583 

Claims 21 and 23 lack an inventive step under PCT Article 33(3) as being obvious over Levy in view of US 6,153,543 A to Chesire el al. 
(hereinafter Chesire ). 

Regarding claim 21, Levy teaches the method of claim 11 including a blocking oxide layer, but does not expressly leach the further claim 
limitation taught by Chesire of wherein said layer is formed by high density plasma (HDP) oxidation of a portion of the second oxynitride 
layer (see col 5, In 5-40). It would have been obvious to a skilled artisan to utilize HDP oxidation to form the blocking oxide layer in order 
to provide a smooth layer with an optimal aspect ratio. 

Regarding claim 23, Levy further teaches wherein the second oxynitride layer is formed in a CVD process using a process gas comprising 
Bis-TertiaryButylAminoSilane (BTBAS) and ammonia (NH3) mixed at a ratio of from about 7: 1 to about 1 :7. (para (0024] and (0026]). 

Claims 1-23 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry. 

Form PCT/ISA/237 (Supplemental Box) (July 201 I) 
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INFORMATION DISCLOSURE STATEMENT 

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

Sir: 

In compliance w1th the duty of disclosure under 37 CFR § 1.56 and in accordance w.ilh the 

practice under 37 CTR §§ l.97 and l.98, the Exam.iner's attention is directed to the docmnents listed 

on the endo::-;ed PT0-1449. 

In acconfance with 37 CFR § 1.97(h), this lnfornmtion Disclosure Statement is not to be 

construed as nn admission that the infrmnation cited is or is considered to be rnaterial to pa.tentahilityr 

as defined in 37 CFR § L56(b), nor as an admission tlmt the infomwtion constitutes prior art \Vithin 

the rneaning of 35 USC~~ W2 and/or 103. 

H is respectfully requested that the infnrrnatfon listed on the PTO-1449 be considered by the 

Examiner, and that an initiakd copy of thi..: PTO~ !449 be rcturmxi im.fa.:ating that such information ,vas 

considered. 

No foe is heliev,~d necessary for the subnrission of this lnh.)nnatfrm Disclosure State.me.nt 

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

1.16, l. 17, l, 18, 1.20 and 1.21 that may be required to maintain pcndency of the present application, 

and to credit any overpayments, to Deposit Account No, 50-3 78 l. 
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Should the Examhwr have any questions. Applicants' undersigned attorney is reachable by 

telephone in mff San Jose office at (408) 545-7194. The corresp(mdencc address of record appears 

belO\.V 

Date: 04!} 9.no 1 ·~ 

Cypress Semiconductor Corporation 
198 Champion Court 
San Jose, CA 95 l34 
Facsimile: (408> 545~691 l 
Customer No.: 60909 

Respectfully suhmitted, 

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

EFSWeb2.1.17 
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Application Number 13539466 

Filing Date 2012-07-01 
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 CIP1 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

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

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

D See attached certification statement. 

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

~ None 
SIGNATURE 

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

Signature /Larry J. Johnson/ Date (YYYY-MM-DD) 2012-12-21 

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. 

EFSWeb2.1.17 
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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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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 
13/539,466 I 

Filing I 2012-07-01 
Docket Number 

PM07027D1 CIP1 I 
Art I 2893 Number Date (if applicable) Unit 

First Named 
Igor POLISHCHUK 

Examiner 
YUSHIN, NIKOLAY K 

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 

Sandisk Technologies, Inc. - Ex. 1040, Page 000170



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} 2012-12-21 

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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Electronic Patent Application Fee Transmittal 

Application Number: 13539466 

Filing Date: 01-Jul-2012 

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

First Named Inventor/Applicant Name: Igor POLISH CH UK 

Filer: Larry Joel Johnson/Lauren Navarro 

Attorney Docket Number: PM07027Dl Cl Pl 

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: 

Request for continued examination 1801 1 930 930 

Total in USD ($) 930 
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Electronic Acknowledgement Receipt 

EFSID: 14541532 

Application Number: 13539466 

International Application Number: 

Confirmation Number: 5842 

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/Lauren Navarro 

Filer Authorized By: Larry Joel Johnson 

Attorney Docket Number: PM07027Dl Cl Pl 

Receipt Date: 21-DEC-2012 

Filing Date: 01-JUL-2012 

Time Stamp: 13:18:46 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $930 

RAM confirmation Number 15149 

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 Cl Pl_ Transmittal Le 

tter_ 12212012.pdf 

28611 

no 2 
a9332d960b08021 b6efa718c5fb4c1 ab 187 

27aca 

Warnings: 

Information: 

611599 

2 
Information Disclosure Statement (IDS) PM07027Dl CIPl_lDSform_l 22 

4 
Form (SB0S) 12012.pdf 

no 
465ebb267884c631f6c0a6744237636c1 2e 

8840f 

Warnings: 

Information: 

699515 

3 
Request for Continued Examination PM07027Dl CIPl_RCE_l 221201 

3 
(RCE) 2.pdf 

no 
e4316e622ea8e53c5301 ef44b 1722045bd9 

0eaSc 

Warnings: 

Information: 

30653 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
feb6e26793e 7323dd7516b28d 1 d4e9375d 

3bd53 

Warnings: 

Information: 

Total Files Size (in bytes) 1370378 

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. 13/539,466 

Attorney Docket No. PM07027D1CIP1 

Page 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Igor POLISHCHUK 

Application No.: 13/539,466 

Filed: July 1, 2012 

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

) 

) Examiner: YU SHIN, NIKOLAY K 
) 

) Group Art Unit: 2893 
) 

) Confirmation No.: 5842 
) 
) 
) 
) 

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. 13/539,466 

Attorney Docket No. PM07027D1CIP1 

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: 12/21/2012 

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 11/27/2012 

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

EXAMINER 

YUSHIN, NIKOLAY K 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: ll/27 /2012 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

13/539,466 07/01/2012 Igor POLISHCHUK PM07027DlCIPl 5842 

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

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

nonprovisional NO $1770 $0 $0 $1770 02/27/2013 

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 SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

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 11/27/2012 

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

APPLICATION NO. FILING DATE 

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. 

13/539,466 07/01/2012 Igor POLISHCHUK PM07027DICIPI 5842 

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

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1770 

EXAMINER ART UNIT 

YUSHIN, NIKOLA Y K 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. 

$1770 02/27/2013 

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

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 credit any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

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

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the 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. 
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60909 7590 11/27/2012 

CYPRESS SEMICONDUCTOR CORPORATION 
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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. 

PM07027DlCIPl 5842 

EXAMINER 

YUSHIN, NIKOLAY K 

ART UNIT PAPER NUMBER 

2893 

DATE MAILED: ll/27 /2012 

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 O 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 O 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. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CPR 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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Notice of Allowability 

Application No. 

13/539,466 
Examiner 

NIKOLAY YUSHIN 

Applicant(s) 

POLISHCHUK ET AL. 
Art Unit 

2893 

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

1. [8J This communication is responsive to Amendment filed on 11/10/2012. 

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 1-5 and 7-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see http://www.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback@uspto.gov . 

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

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 __ . 

/NIKOLAY YUSHIN/ 
Examiner, Art Unit 2893 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [8J Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 09-12) Notice of Allowability Part of Paper No./Mail Date 20121114 
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Application/Control Number: 13/539,466 

Art Unit: 2893 

DETAILED ACTION 

Status of Claims 

Page 2 

Applicant's cancellation of claim 6 in the reply filed on 11/10/2012 is acknowledged. 

Applicant's amendment of claims 1 and 8-10 in the reply filed on 11/10/2012 1s 

acknowledged. 

Claims 1-5 and 7-20 are under consideration in this Office Action. 

Allowable Subject Matter 

Claims 1-5 and 7-20 are allowed. 

The following is an examiner's statement ofreasons for allowance: 

In re Claim 1, Levy et al., US 2009/0179253 taken with Zheng et al., US 6,912,163 and 

Yan, US 2008/0135946 discloses all limitations of claim 1 except for II a high work function gate 

electrode formed over a surface of the ONNO stack; and a metal oxide semiconductor (MOS) 

logic transistor on the substrate, wherein the MOS logic transistor comprises a gate oxide and a 

high work function gate electrode." Therefore, the claimed differs from prior art devices on this 

point and there is no evidence it would have been obvious to make this change. 

In re Claim 10, Levy taken with Zheng and Yan discloses all limitations of claim 10 

except for II a high work function gate electrode formed over a surface of the ONNO stack, 

wherein the multi-layer charge-trapping region further comprises an anti-tunneling layer 

comprising an oxide separating the first nitride layer from the second nitride layer." Therefore, 

the claimed differs from prior art devices on this point and there is no evidence it would have 

been obvious to make this change. 
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Application/Control Number: 13/539,466 

Art Unit: 2893 

Page 3 

In re Claim 11, prior-art fails to disclose semiconductor device comprising: a memory 

transistor including "an anti-tunneling layer comprising an oxide separating the first nitride layer 

from the second nitride layer." Therefore, the claimed differs from prior art devices on this point 

and there is no evidence it would have been obvious to make this change. 

In re Claim 18, prior-art fails to disclose semiconductor device comprising: a memory 

transistor including "a vertical channel comprising polysilicon extending from a first diffusion 

region formed on a surface on a substrate to a second diffusion region formed over the surface of 

the substrate, the vertical channel electrically connecting the first diffusion region to the second 

diffusion region; a tunnel dielectric layer abutting the vertical channel." Therefore, the claimed 

device differs from prior art devices on this point and there is no evidence it would have been 

obvious to make this change. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to NIKOLAY YUSHIN whose telephone number is (571)270-7885. 

The examiner can normally be reached on Monday through Friday from 8 a.m. to 5 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Application/Control Number: 13/539,466 

Art Unit: 2893 

Page 4 

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

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/THOMAS LDICKEY/ 
Primary Examiner, Art Unit 2826 

/NIKOLA Y YUSHIN/ 
Examiner, Art Unit 2893 
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□□ ((oxide$1nitride$11oxide OR ONO)) (channel I US- l□ND :□N j 2012/09/26: I I NEAR2 polysilicon) I PGPUB;: : j 11 :48 : 

I I l~~~~I I I I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~- ~ ~ ~~~~~~~~~~~~~' 

I I NEAR2 polysilicon) ! PGPUB;: : ! 11 :49 : 
□□ ((oxide$1nitride$11oxide OR ONO)) (channel I us- rAME l□N j 2012/09/26: 

II .................................................................................................... J ~~~~ 1 ........................ 1 ................ J . . .. ........... I 

I I memory channel : PGPUB;: : i 12:02 : 
□□ ((oxide$1nitride$1nitride$1oxide OR ONNO)) I US- l□ND :□N j 2012/09/26: 

11 .................................................................................................... J~~~~l ........................ 1 ................ J ............. 1 

□□ (((oxide$1nitride$1nitride$1oxide OR ONNO))I US- l□ND :□N j2012/09/26l I I memory ( (poly$1 silicon OR polysilican OR I PGPUB;: : j 12:04 : 
I I poly$1Si) Near3 channel)) I USPAT;: : j : 

lj ...................................................................................................... 1 USOCR .: ......................... : ................. j ............. : 

□□ (((oxide$1nitride$1nitride$1oxide OR ONNO))I US- l□ND :□N j2012/09/26: I I memory ( (poly$1 silicon OR polysilican OR I PGPUB;: : j 12:04 : 
I I poly$1Si) NEAR3 substrate)) I USPAT;: : j : 
II .................................................................................................... j USOCR.: ......................... : ................... ! ............. : 

□□ (((oxide$1nitride$1nitride$1oxide OR ONNO))I US- l□ND :□N j2012/09/26: I I memory ( (poly$1 silicon OR polysilican OR I PGPUB;: : j 12:04 : 
I I poly$1Si) SAME substrate)) i USPAT; i i ! i 
II ...................................................................................................... I USOCR j ........................ ] .................. I ........... j 

I l(OXYGENsameNITRIDE) IPGPUB;I I 112:16 I 
□□ ((oxide$1nitride$1nitride$1oxide OR ONNO)) I US- l□ND :□N !2012/09/26! 

II .................................................................................................... J ~~~~ 1 ........................ 1 ................ J . . ............. I 

□□ ( ( oxide$1 nitride$1 nitride$1 oxide OR ONNO)) I US- l□ND :□N ! 2012/ 09/26! I I (OXYGEN$1RICH same NITRIDE) I PGPUB;: : I 12:17 : 
I I I USPAT; : : I : 
I] ...................................................................................................... 1 USOCR.: ......................... : ................... l ............. : 

□□(OXY<?EN$1RICHsameNITRIDE) lus- l□ND :□N j2012/09/26: 
i i iPGPUB•i i !12·19 i 
I I I USPAT: : : I • : 
II ...................................................................................................... 1 USOCR.: ......................... : ................... ! ............... : 

□□(OXY<?EN$1RICH same NITRIDE) MEMORY 1us- l□ND :□N j2012/09/26: 
I I CHANNEL i PGPUB; i i ! 12:20 i 

I I l~~~I I I I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~' 

I !(POLYSILICONnear4CHANNEL) !PGPUB;i i !12:20 i 
□□(OXY<?EN$1RICH same NITRIDE) MEMORY 1us- l□ND :□N j2012/09/26: 

11 ...................................................................................................... l~~~l ....................... l .................. 1 ........... 1 

I I (logic near4 MOS) : PGPUB;: : i 12:45 : 
□□(OXY<?EN$1RICH same NITRIDE) MEMORY 1us- l□ND :□N j2012/09/26: 

11 ................................................................................................... ..J~~~l ........................ 1 ................ J. .. ........... 1 
840. 29 ("20030227049" I "20040071030" I U& AND ON l 2012/09/26: 

"20040129986" I "20050186741" I PGPUB; j 12:51 : 
"20060202263" I "20060226490" I USPAT; j i 
"20060281331" I "4843023" I "5405791" I USOCR ! : 
"5573963" I "5793089" I "5861347" I I : 
"6025267" I "6074915" I "6174774" I I : 
"6277683" I "6429081" I "6599795" I I : 

~ : 
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i I "6730566" I "6946349" I "70151 oo" I 
I I "7045424" I "7098154" I "7172940" I I I "7250654" I "7253046" I "7262457" I 
I I I "7544565" I "7588986"). PN. OR I : : ! : 
I I I ("8143129").URPN. ! : : ! : 

I S41 I 29 I ("20030227049" I "20040071030" I I US- i AND i ON i 2012/09/26i 
I I I "20040129986" I "20050186741" I I PGPUB;: : ! 12:51 : 
I I I "20060202263" I "20060226490" I ! USPAT;: : ! : 
I I I "20060281331" I "4843023" I "5405791" I ! USOCR: : ! : 
I I I "5573963" I "5793089" I "5861347" I ! : : ! : 
I I I "6025267" I "6074915" I "6174774" I ! : : ! : 
I I I "6277683" I "6429081" I "6599795" I ! : : ! : 
I I I "6730566" I "6946349" I "70151 oo" I ! : : ! : 
I I I "7045424" I "7098154" I "7172940" I ! : : ! : 
I I I "7250654" I "7253046" I "7262457" I ! : : ! : 
I I I "7544565" I "7588986"). PN. OR ! : : ! : 
i I I ("8143129").URPN. ! : : ! : 

r2 l□o I (PMOS SAME SONOS SA.ME memory) (NMOS ! US- i□ND i□N ! 2012/09/26i 
i i iSA.MElogic) iPGPUB·i i i12·58 i I I I I USPAT: : : I • : 
I I I ! USOCR: : ! : 

r,i3 l□1 I (PMOS SAME SONOS SA.ME memory) (NMOS ! US- :□ND r)N 12012/09/261 
i I I SA.ME logic) (polysilicon adj gate) ! PGPUB;: : i 12:59 : 
I I I ! USPAT;: : ! : 
I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR _: """"""""""""": """"""""""! """"""""""""": 
rB ID! (high$1 K NEAR4 (High adj temperature adj ! US- :□ND :□N ! 2012/09/26\ 
I I I oxide)) ! PGPUB; i i ! 13:23 i 
I I I ! USPAT;: : ! : 
I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR _: """"""""""""": """"""""" j """"""""""""": 
rs I□1 I (high$1 K SA.ME (High adj temperature adj ! US- :□ND :□N ! 2012/09/26: 
I I I oxide)) ! PGPUB; i i ! 13:25 i 
I I I ! USPAT;: : ! : 
! ........ 1 ...........1 .................................................................................................... j USOCR_: ......................... : ................... ! .......................... : 

rso r76 I (dielectric SAME (High adj temperature adj I us- l~□N ! 2012/09/26: 
I I I oxide) I I FG'UB; ILJ I 14,29 i 

1□1 !□51 ! i(di~l~;;;;~~dj;;;~;;~~;) SAMEiHiQh~dj ! ~~ l□ND l□N ! 2012/09126

1 

I I I temperature adj oxide)) ! PGPUB;: : ! 14:29 : 
I I I ! USPAT;: : ! : 
I ....... J ............. J ..................................................................................................... J USOCR : ........................ : ................. J .......................... : 

r2 l□1 i ((high adj dielectric adj constant) SAME (High! US- :□ND :□N !2012/09/26! I I I adj temperature adj oxide)) ! PGPUB;: : ! 14:30 : 
I I I ! USPAT;: : ! : 

I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR _: """"""""""""": """"""""""! """"""""""""": 
r3 r91 I1257/314.ccls. ! US- j□ND rlN 12012/09/261 
, i i iPGPUB·, , i14"41 , 
I I I I USPAT: : : I • : 
! .......... I ............... I ....................................................................................................... ! \!§99~.: ......................... : .................. ..! .......................... : 

r'.54I□1 l(((oxide$1nitride$11oxideORONO)) SA.ME !US- :□ND :□N !2012/09/26: 
I I I ( oxygen$1 rich) SAME nitride) S53 ! PGPUB;: : ! 14:42 : 

I I I l~~~~I I I I 
rsl□3 l(((oxide$1nitride$11oxideORONO)) !US- i□ND i□N !2012/09/26i 
I I l((oxygen$1rich)SA.MEnitride))S53 !PGPUB;: : !14:43 : 
I I I ! USPAT;: : ! : 
I I I ! USOCR: : ! : 

IIS56 r04 II257/324.ccls. ! US- :nND :nN !2012/09/26: 
i i i i PGPUB· i i i 14 "44 i 
I I I ! USPAT: : : I • : 
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I[ II II 11usocR :I :I ll : 
r7 i□4 I (((oxide$1nitride$11oxide OR ONO)) I US- i□

1

AND ilON i2012109/26i 
I I l((oxygen$1rich)SA.MEnitride))S56 IPGPUB;: : !14:44 : 
I I I ! USPAT;: : ! : 

! .......... I ............... I ....................................................................................................... ! .usocR.: ......................... : ................... ! .......................... : 
r5Bl□l(((oxide$1nitride$11oxideORONO)) SA.ME !US- :□ND :□N !2012/09/26: 
I I I (oxygen$1 rich) SAME nitride) S56 ! PGPUB;: : ! 14:45 : 

I I I l~~~~I I I I 
r9 l□3 I ("20060261401" I "20080258203" I ! US- i□ND i□N ! 2012/09/26i 
I I I "6709928" I "20030123307" I "6445030" I ! PGPUB; i i ! 14:48 i 
I I I "7450423" I "7042054" I "4543707" I ! USPAT i i ! i 
I I I "6157426" I "6677213" I "6958511" I ! : : ! : 

! ........ J .............. J "200201.54878"J .. "6818558") .PN ............................. J ................. i ........................ i ................ J .......................... i 

ro i□B6 r57/E29.132.ccls. I US- l□ND :□N !2012/09/26! 
I i i iPGPUB•i i !15-04 i 
I I I I USPAT: : : I • : 
I I I ! USOCR! : ! : ,··~-·-·-·· 
lS31 l□l(((oxide$1nitride$11oxideORONO)) SA.ME !US- :□ND :□N !2012/09/26: 
I I I (oxygen$1 rich) SAME nitride) S60 ! PGPUB;: : ! 15:05 : 
I I I ! USPAT;: : ! : 

! .......... 1 ............... 1 ....................................................................................................... ! .usocR.: ......................... : ................... ! .......................... : 
rl□l((oxide$1nitride$11oxideORONO) !US- :□ND :□N !2012/09/26: 
I I l(oxygen$1rich SAME nitride)) S60 !PGPUB;: : !15:05 : 

I I I l~~~~I I I I 
rl□l((oxide$1nitride$11oxideORONO) !US- i□ND i□N !2012/09/26i 
I I I oxygen$1 rich nitride) S60 ! PGPUB;: : ! 15:06 : 
' , , ' USPAT • • • • 

I I I I usocd I I I I 
lS64 r36 r7/E29.309.cds. I us- i□ND i□N i 2012/09/261 I I I !PGPUB·i : !15·06 : 
I I I I USPAT: : : I • : 
IJ J JUSOCRI J L I 

rl□1 l(((oxide$1nitride$11oxideORONO)) SA.ME !US- :□ND :□N !2012/09/26\ 
I I I (oxygen$1 rich) SAME nitride) S64 ! PGPUB;: : ! 15:06 : 
I I I ! USPAT; : : ! : 

I ........ .J .............. .J ...................................................................................................... .J USOCR _: ........................ .! ................. j ......................... .! r 1□1 I ((oxide$1nitride$11oxide OR ONO)) (channel! US- :□ND :□N !2012/09/26: 
I I I SA.ME (recrystallized adj polysilicon)) ! PGPUB;: : ! 15:08 : 
I I I ! USPAT; : : ! : 

! ........ I ........... I .................................................................................................... j USOCR.: ......................... : ................... ! .......................... : r l□o I ((oxide$1nitride$11oxide OR ONO)) (channel! US- :□ND :□N !2012/09/26: 
I I ISA.ME(siliconadjnano$1wire)) !PGPUB;: : !15:10 : 

I I I l~~~~I I I I 
rl□1("20100117138").PN. !US- i□R rJFF 12012/09/26i 
i i i i PGPUB·i i i 16·03 i 
I I I I USPAT: : : I • : 
I I I ! USOCR : : ! : r l□r•5093595•1.Fl'J. IUS- l□R rFF 12012/09/261 I i i i PGPUB•i i ! 16·22 i 

I I I l~~tl I I • I ,··~-·-·-·· 
ro l□r·6o93590").Fl'J. lus- l□R rFF 12012/09/261 
i i i i PGPUB•i i i 16·22 i 

I I I l~~tl I I • I 
II ii i:I i1 ii -
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r71 r278 I ((high adj dielectric adj constant) SAME us- 'DND :□N l 2012/09/26! I I I (tantalum adj oxide)) I PGPUB;: : ! 16:28 : 
I I I I USPAT;: : ! : 

I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """"""""'"! """"""""""""": 
r72 r278 I ((high adj dielectric adj constant) SAME (high us- 'DND :□N ! 2012/09/26: 
I I I adj dielectric adj constant) SAME (tantalum ! PGPUB;: : ! 16:29 : 
I I I adj oxide)) I USPAT; i i i i 

! .......... I ............... I ....................................................................................................... ! .usocR. I ......................... I ................... ! .......................... I 
rm rBO rJ2 memory us- 'DND :□N !2012/09/26: i i i i PGPUB· i i i 16·29 i 

I I I l~~~~I I I • I .~~·~-·-·-· 
r74 rBO I (((oxide$1nitride$11oxide OR ONO))) S73 I us- 'DND :□N ! 2012/09/26: 
i i i i PGPUB·i i i 16·30 i 
I I I I USPAT: : : I • : 
I I I ! USOCR: : ! : 

r75 r74 i ((oxide$1nitride$11oxide OR ONO) nitride) I us- 'DND :□N ! 2012/09/26: 
i i i S73 i PGPUB· i i i 16·31 i 
I I I I USPAT: : : I • : 
I ........ ..1 .............. ..1 ...................................................................................................... ..1 USOCR : ........................ : ................. ..! .......................... : 

r76 r30 I ( ( oxide$1 nitride$11 oxide OR ONO) nitride) i us- '[SAME 'DN ! 2012/ 09/26\ 
I I I AND S73 ! PGPUB; i i ! 16:31 i 
I I I ! USPAT;: : ! : 

I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """""""'" j """"""""""""": 

r'7 r6 ransistor 876 I us- l□ND rN 12012/09/261 , i i iPGPUB·, , 0 16·32 , 

I I I l~~~I I I • I . .. . ....... .• ................................................................................................ . . ............. • ......................... • .............................................. · r ID□ I ((oxide$1nitride$11oxide OR ONO) nitride us- lSAME 'DN ! 2012/09/26: 
I I I transistor) AND S73 ! PGPUB;: : ! 16:32 : 

!□IDl""""""""""""""""""""""""""""""""""""""""""""""""""'"l~~~j□l□l ____________________ , __ j 

1S79147 l(((oxide$1nitride$11oxideORONO)) SA.ME !U& :AND :ON !2012/11/14: 
I I I (oxygen$1 rich) SAME nitride) memory ! PGPUB;: : ! 09:54 : 
I I I I USPAT; : : i : 
I ........ ..1 .............. ..1 ...................................................................................................... ..! USOCR : ........................ : ................. ..! .......................... : 

r□ l□i("20050287763" I "20060202263" I !U& :□ND :□N !2012/11/14! 
I I 1"6274901"1"7067377").PN.OR !PGPUB;: : !09:56 : 
I I I ("7732276").URPN. ! USPAT; i i ! : 

I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR ,: """""""""""'": """"""""'"! """"""""""""": 
lssT 18 1("20030122204" 1 "20050230766" 1 !u& :AND :oN !2012111114: 
I I "20060131636" I "20070246753" I ! PGPUB;: : ! 09:57 : 
I I "20070262451" I "20070267687" I ! USPAT;: : ! : 
I I "20070268753" I "20070272916" I ! USOCR: : ! : 
I ! "20080009115" I "20080290399" I I : : i : 
I I "20100041222" 1 "20100295118" 1 "6906390" ! : : ! : 
I I 1 "6912163" I "7312496" I "7323742" I ! : : ! : 
I I "7737488" I "7790516").PN. OR ! : : ! : 
I I ("8063434").URPN. I : : i : 
' nnnnnnnn' nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn' nnnnnnnn~' nnnnnnnnnnnn' nnnnnnnnn~' nnnnnnnnnnnnn' 

EAST Search History (Interference} 

lftlEl[Search .. Query ......................................................................... 1r:Jlg~~~~~r. lf4 ~!~~P .......... 1 r r6 I ((memory adj transistor) polysilicon (work adj I us- 'DND :□N ! 2012/11/14: 
I I ! function) ((metal adj oxide adj semiconductor) : PGPUB;: : ! 10:27 : 
I I \ OR MOS) (logic adj transistor)) : USPAT; i i \ i 

I __________ I _______ ! "---------------------------------------------------------------------------------------------------------! UPAD ____ j ________________________ ! __________________ ! __________________________ ! 
l[L2 jf1 J1i1 257/324.ccls. IIU& ilAND ilON I12012/11/14j 
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I : PGPUB;: l 10:28 

I i i : USPAT;: ' I ' 
I ________ __! __________ j """"""""""""""""""""""""""""""""""""""""""""""""""""'_: UPAD ____ : """""""""""": _________________ ) """"""""""""": 

l3 r3 I ((oxide$1ni1ride$1ni1ride$1oxide OR "ONNO") I U& 'DND :□N ! 2012/11/14\ 
I I i stack) : PGPUB;i i i 10:40 i 
I I ! : USPAT;: : ! : 
I """"" I __________ j """""""""""""""""""""""""""""""""""""""""""""""""""" j UPAD ____ : """""""""""'": """""""'" j """"""""""""": 

IIL4 j[ 11~257/~24:ls J ~1~:l[~i[ J ~~~=11/1~1 

\i-----~ ' ' ' I S82 0 !((memory adj transistor) channel source drain : US- : AND : ON ! 2012/11/14\ 
I ! region substrate polysilicon : PGPUB;: : ! 10:04 : 
I \ (oxide$1nitride$1nitride$1oxide OR ONNO) : USPAT;i i \ i 
I ! stack multi$1 layer charge$1 trap$4 : UPAD j j ! j 
I \ oxygen$1 rich oxygen$1 lean (work adj function : : : ! : 
I ! adj gate adj electrode) ((metal adj oxide adj : : : ! : 
I ! semiconductor) OR MOS) (logic adj : : : ! : 
I !transistor)).CLM. : : : ! : 
,~,...........-i"""""""""""""""""""""""""""""""""""""""""""""""""""""."""""""'"."""""""""""'".""""""""'","""""""""""""· 

I S83 0 !((memory adj transistor) channel source drain : US- : AND : ON \ 2012/11/14\ 
I ! region substrate polysilicon : PGPUB;: : ! 10:04 : 
I ! (oxide$1nitride$1nitride$1oxide OR ONNO) : USPAT;: : ! : 
I i stack multi$1 layer charge$1 trap$4 : UPAD : : i : 
I ! oxygen$1 rich oxygen$1 lean (work adj function ! j j ! j 
I ! adj gate adj electrode) ((metal adj oxide adj : : : i : 
I i semiconductor) OR MOS) (logic adj : : : ! : 
L ......... __________ J transistor)) __________________________________________________________________________________ _: _________________ : ------------------------: _________________ j --------------------------: 

18841Q7 ((memory adj transistor) channel source drain : US- : AND !,',,,,,,,,,,,,,, ON ! 2012/11/14: I \ region substrate polysilicon : PGPUB; j ! 10:04 : 
I ! (oxide$1nitride$1nitride$1oxide OR "ONNO") j USPAT;: i : 
I i stack multi$1 layer charge$1 trap$4 : UPAD • ! i 
I ! oxygen$1 rich oxygen$1 lean (work adj function j I,,,_ I,,,_ I ! adj gate adj electrode) ((metal adj oxide adj : 
I ! semiconductor) OR MOS) (logic adj : , , , , 
I i transistor)) : : : i : 
,~-------·'·""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"""""""""'"'""""""""""""'" 

I S85 IO ! ((memory adj transistor) channel source drain j US- : AND : ON ! 2012/11/14: 
I I ! region substrate polysilicon : PGPUB;: : ! 10:05 : 
I I i ( oxide$1 nitride$1 nitride$1 oxide OR "ONNO") : USPAT;: : \ : 
I I ! stack multi$1 layer charge$1 trap$4 : UPAD : : ! : 
I I ! oxygen$1 rich oxygen$1 lean (work adj function): : : ! : 
I I ! ((metal adj oxide adj semiconductor) OR MOS) : : : ! : 
I ________ _j _______! (~~-9!.~--~-~L~~~~-~~~~-~E2t __________________________________________________________ _J ________________ _] ________________________ _] __________________ j _________________________ _] 
\ ~ ~ ' ' ' I S86 IO \ ((memory adj transistor) channel source drain : US- : AND : ON ! 2012/11/14\ 
I I ! region substrate polysilicon : PGPUB;: : ! 10:05 : 
I I \(oxide$1nitride$1nitride$1oxideOR"ONNO") \USPAT;i i \ i 
I I ! stack multi$1 layer oxygen$1 rich oxygen$1 lean ! UPAD j j ! j 
I I ! (work adj function) ((metal adj oxide adj : : : ! : 
I I i semiconductor) OR MOS) (logic adj : : : \ : 
I I !transistor)) : i i i i 
~ ~~~~~~~~~~' ~~~~~~~~~~~~': ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

r7 l□i ((oxide$1 nitride$1 nitride$1 oxide OR "ONNO") : US- :□ND :□N ! 2012/11/14\ 
I I ! stack multi$1 layer oxygen$1 rich oxygen$1 lean : PGPUB;: : ! 10:05 : 
I I ! ) : USPAT;: : ! : 

I """"" I __________ j """""""""""""""""""""""""""""""""""""""""""""""""""" j UPAD ____ : """""""""""'": """""""'" j """"""""""""": 

rB ID! ((oxide$1nitride$1nitride$1oxide OR "ONNO") : US- :□ND :□N !2012/11/14: 
I I ! stack oxygen$1 rich oxygen$1 lean ) : PGPUB;: : ! 10:06 : 

I I I I ~~:~T; I I I I ' ~~~~~~~~·' ~~~~~~~~~·' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· ~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

r89 r3 I ((oxide$1ni1ride$1ni1ride$1oxide OR "ONNO") U& :rND rN 12012111114: 
! ! \stack) PGPUB;j : \ 10:06 : 
i i ! USPAT i i t i 
I I ~ ' I I ~ I 
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Appl. No. 13/539,466 
Reply to Office Action of September 28, 2012 

Amendments to the Claims: 

1. (Currently Amended) A semiconductor device comprising: 

a memory transistor including: 

a channel region electrically connecting a source region and a drain region formed 

in a substrate, the channel region comprising polysilicon; 

an oxide-nitride-nitride-oxide (ONNO) stack disposed above the channel region, 

the ONNO stack comprising a multi-layer charge-trapping region including an oxygen­

rich first nitride layer and an oxygen-lean second nitride layer disposed above the first 

nitride layer; and 

a high work function gate electrode formed over a surface of the ONNO stack; 

and 

a metal oxide semiconductor (MOS) logic transistor on the substrate, wherein the MOS 

logic transistor comprises a gate oxide and a high work function gate electrode. 

2. (Original) The semiconductor device of claim 1, wherein the channel comprises a 

silicon nanowire. 

3. (Original) The semiconductor device of claim 1, wherein the channel region comprises 

recrystallized polysilicon. 

4. (Currently Amended) The semiconductor device of claim 3, the high work function 

gate electrode of the memory transistor comprises a P+ doped polysilicon layer. 

Page 2 of9 
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Appl. No. 13/539,466 
Reply to Office Action of September 28, 2012 

5. (Original) The semiconductor device of claim 4, wherein the ONNO stack further 

includes a blocking dielectric layer disposed above the multi-layer charge-trapping region, and 

wherein the blocking dielectric layer comprises a dielectric comprises a high K High 

Temperature Oxide (HTO). 

6. Cancelled 

7. (Currently Amended) The semiconductor device of claim [6]_1, wherein both the high 

work function gate electrode of the memory transistor and the high work function gate electrode 

of the MOS logic transistor comprise a N+ doped polysilicon layer to form an P-type (PMOS) 

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

transistor. 

8. (Currently Amended) The semiconductor device of claim [6]_1, wherein both the high 

work function gate electrode of the memory transistor and the high work function gate electrode 

of the MOS logic transistor comprise a P+ doped polysilicon layer to form an N-type (NMOS) 

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

transistor. 

9. (Currently Amended) The semiconductor device of claim [6]_1, wherein both the high 

work function gate electrode of the memory transistor and the high work function gate electrode 

of the MOS logic transistor are formed from a single, patterned doped polysilicon layer. 

Page 3 of9 
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Appl. No. 13/539,466 
Reply to Office Action of September 28, 2012 

10. (Currently Amended) The semiconductor device of claim IA semiconductor device 

compnsmg: 

a memory transistor including: 

a channel region electrically connecting a source region and a drain region formed 

in a substrate, the channel region comprising polysilicon; 

an oxide-nitride-nitride-oxide (ONNO) stack disposed above the channel region, 

the ONNO stack comprising a multi-layer charge-trapping region including an oxygen­

rich first nitride layer and an oxygen-lean second nitride layer disposed above the first 

nitride layer; and 

a high work function gate electrode formed over a surface of the ONNO stack, 

wherein the multi-layer charge-trapping region further comprises an anti-tunneling layer 

comprising an oxide separating the first nitride layer from the second nitride layer. 

11. (Original) A semiconductor device comprising: 

a memory transistor including: 

a channel region electrically connecting a source region and a drain region formed 

in a substrate, the channel region comprising polysilicon; 

an oxide-nitride-nitride-oxide (ONONO) stack disposed above the channel region, 

the ONONO stack comprising: 

a tunnel dielectric layer disposed above the channel region; 

a multi-layer charge-trapping region including an oxygen-rich first nitride 

layer disposed above the tunnel dielectric layer, an oxygen-lean second nitride 

Page 4 of9 
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Appl. No. 13/539,466 
Reply to Office Action of September 28, 2012 

stack. 

layer disposed above the first nitride layer, and an anti-tunneling layer comprising 

an oxide separating the first nitride layer from the second nitride layer; and 

a blocking dielectric layer disposed above the multi-layer charge-trapping 

region; and 

a high work function gate electrode disposed above a surface of the ONONO 

12. (Original) The semiconductor device of claim 11, wherein the channel region 

comprises recrystallized polysilicon. 

13. (Original) The semiconductor device of claim 12, wherein the high work function 

gate electrode comprises a P+ doped polysilicon layer. 

14. (Original) The semiconductor device of claim 13, wherein the blocking dielectric 

layer comprises a dielectric comprises a high K High Temperature Oxide (HTO). 

15. (Original) The semiconductor device of claim 11, wherein the channel comprises a 

silicon nanowire. 

16. (Original) The semiconductor device of claim 11, wherein the high work function 

gate electrode comprises a P+ doped polysilicon layer. 
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Appl. No. 13/539,466 
Reply to Office Action of September 28, 2012 

17. (Original) The semiconductor device of claim 11 further comprising a metal oxide 

semiconductor (MOS) logic transistor on the substrate, wherein the MOS logic transistor 

comprises a gate oxide and a high work function gate electrode. 

18. (Original) A semiconductor device comprising: 

a memory transistor including: 

a vertical channel comprising polysilicon extending from a first diffusion region formed 

on a surface on a substrate to a second diffusion region formed over the surface of the substrate, 

the vertical channel electrically connecting the first diffusion region to the second diffusion 

region; 

an oxide-nitride-nitride-oxide (ONNO) stack disposed about the vertical channel, the 

ONNO stack comprising: 

a tunnel dielectric layer abutting the vertical channel; 

a multi-layer charge-trapping region including a first nitride layer comprising an 

oxygen-rich nitride abutting the tunnel dielectric layer, and a second nitride layer 

comprising a silicon-rich, oxygen-lean nitride overlying the first nitride layer; and 

a blocking dielectric layer overlying the multi-layer charge-trapping region; and 

a high work function gate electrode disposed about the ONONO stack, abutting the 

blocking dielectric layer. 

19. (Original) The semiconductor device of claim 18, further comprising a metal oxide 

semiconductor (MOS) logic transistor on the substrate, wherein the MOS logic transistor 

comprises a gate oxide and a high work function gate electrode. 
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Appl. No. 13/539,466 
Reply to Office Action of September 28, 2012 

20. (Original) The semiconductor device of claim 18, wherein the multi-layer charge­

trapping region further comprises an anti-tunneling layer comprising an oxide separating the first 

nitride layer from the second nitride layer. 
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Appl. No. 13/539,466 
Reply to Office Action of September 28, 2012 

REMARKS 

Claims 1-5, and 7-20 are pending. Claim 6 having been canceled to facilitate prosecution. 

Claims 1, 7, 8, 9 and 10 have been amended. 

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

Summary of the Office Action 

Claims 1, 3, and 4 are rejected under 35 U.S.C. 103(a) as allegedly being unpatentable 

over Levy et al., US 2009/0179253, in view of Zheng et al., US 6,912,163 and in further view of 

Yan, US 2008/0135946. 

Claim 2 is rejected under 35 U.S.C. 103(a) as allegedly being unpatentable over Levy, 

Zhang, and Yan, in further view of Huerta et al., WO 20081129478 (cited in this Office Action 

as US 2010/0117138). 

Claim 5 is rejected under 35 U.S.C. 103(a) as allegedly being unpatentable over Levy, 

Zhang, and Yan, and in further view of Goebel et al., US 2003/0169629. 

Claims 6-10 are objected to as being dependent upon a rejected base claim, but indicated 

as allowable if rewritten in independent form including all of the limitations of the base claim 

and any intervening claims. 

Claims 11-20 are allowed. 

Rejection of Claims 

By this amendment claim 1 has been amended to include all features of objected to claim 

6. 

Accordingly, Applicants submit that claim 1, and claims 2-5 and 7-9 which are dependent 

therefrom, are allowable over the cited references. 

By this amendment objected to claim 10 has been amended to include all features of 

independent claim 1. 

Accordingly, Applicants submit that claim 10 is allowable over the cited references. 
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Appl. No. 13/539,466 
Reply to Office Action of September 28, 2012 

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. 

Payment is included for amending claim 10 to independence, and it is believed no 

additional 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 10, 2012 

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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Office Action Summary 

Application No. 

13/539,466 

Examiner 

NIKOLAY YUSHIN 

Applicant(s) 

POLISHCHUK ET AL. 

Art Unit 

2893 

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;J. MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)1Zl Responsive to communication(s) filed on 21 Julv2012. 

2a)D This action is FINAL. 2b)IZI This action is non-final. 

3)0 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. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims 

5)1Zl Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6)1Zl Claim(s) 11-20 is/are allowed. 

7)1Zl Claim(s) 1-5 is/are rejected. 

8)1Zl Claim(s) 6-10 is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

1 0)D The specification is objected to by the Examiner. 

11 )□ The drawing(s) filed on __ is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

12)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

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

1.0 Certified copies of the priority documents have been received. 

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

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) [8J Notice of References Cited (PTO-892) 

2) D Notice of Draftsperson's Patent Drawing Review (PTO-948) 

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

5) D Notice of Informal Patent Application 3) D Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 03-11) 

6) D Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20120926 
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Art Unit: 2893 

DETAILED ACTION 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

Page 2 

(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. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under 35 

U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating obviousness 

or nonobviousness. 

Claims 1, 3, and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Levy et 

al., US 2009/0179253, in view of Zheng et al., US 6,912,163 and in view of Yan, US 

2008/0135946. 

In re Claim 1, Levy discloses a semiconductor device comprising: a memory transistor 

(Fig. 2) including: a channel 212 region electrically connecting a source region (210, left) and a 

drain region (210, right) formed in a substrate 108; an oxide-nitride-nitride-oxide (ONNO) stack 

202 disposed above the channel region 212, the ONNO stack 204 comprising a multi-layer 

charge-trapping region (216, 220B, 220A) including an oxygen-rich first nitride layer 220B and 

an oxygen-lean second nitride layer 220A disposed above the first nitride layer 220B; and a gate 

electrode 214 formed over a surface of the ONNO stack 202 (Fig. 2; [0021-0030]). 
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Levy does not disclose that the gate electrode is high work function, as well as that the 

channel region comprising polysilicon. 

Zheng teaches that N+ -polysilicon and p+ - polysilicon are high work function electrodes 

(column 5, lines 52-63). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to substitute Levy's polysilicon gate electrode 214 with Zheng's N+ -polysilicon or p+ -

polysilicon electrode, to improve dielectric charge trapping memory devices as taught by Zheng 

(column 2, line 39). 

However, Levy taken with Zhang does not teach that the channel region comprises 

polysilicon. 

Yan teaches a semiconductor device comprising: a memory transistor (Fig. 1) wherein 

the channel region 220 comprises polysilicon ([0030-0036]). 

It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to substitute Levy's silicon channel 212 with Yan's polysilicon channel 220, 

since it has been held to be within the general skill of a worker in the art to select a known 

material on the basis of its suitability for the intended use as a matter of obvious design choice. 

In re Leshin, 125 USPQ 416 (See MPEP2144.07). 

In re Claim 3, Levy taken with Zhang and Yan discloses the semiconductor device of 

claim 1, wherein the channel region comprises polysilicon (Yan: [0030-0036]). 

The applicant's claim 3 does not distinguish over the Levy-Zhang -Yan references 

regardless of the process used to form polysilicon, because only the final product is relevant, not 

the recited process of recrystallization. See SmithKline Beecham Corp. v. Apotex Corp., 78 
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USPQ2d 1097 (Fed. Cir, 2006 ("While the process set forth in the product-by-process claim may 

be new, that novelty can only be captured by obtaining a process claim.") 

Note that when "product by process" claiming is used to describe one or more limitations 

of a claimed product, the limitations so described are limitations of the claimed product per se, 

no matter how said product is actually made. In re Hirao, 190 USPQ 15 at 17 (footnote 3). See 

also In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; 

In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with 

this issue); and In re Marosi et al., 218 USPQ 289, all of which make it clear that it is the 

patentability of the final product per se which must be determined in a "product by process" 

claim and not the patentability of the process, and that an old or obvious product produced by a 

new method is not patentable as a product, whether claimed in "product by process" claims or 

not. Note that applicant has the burden of proof in such cases, as the above caselaw makes clear. 

See also MPEP 706.03(e). 

The Federal Circuit recently revisited the question of whether a "product by process" 

claim can be anticipated by a reference that does not recite said process. See SmithKline 

Beecham Corp. v. Apotex Corp., 78 USPQ2d at 1100. The Federal Circuit cited with approval 

this Office's current statement of the law, found in MPEP § 2113: 

[Even] though product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or obvious from a 
product of the prior art, the claim is unpatentable even though the prior product was made by a 
different process. 

Id. at 1101. The Federal Circuit held this statement to be consistent with its own views on 

this topic, as well as various Supreme Court rulings, notably Gen. Elec. Co. v. Wabash Appliance 

Corp., 304 U.S. 364, 373 (1938) ("Although in some instances a claim may validly describe a 
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new product with some reference to the method of production, a patentee who does not 

distinguish his product from what is old except by reference, express or constructive, to the 

process by which he produced it, cannot secure a monopoly on the product by whatever means 

produced."). Id. 

In re Claim 4, Levy taken with Zhang and Yan discloses the semiconductor device of 

claim 3, the high work function gate electrode comprises a P+ doped polysilicon layer (Zheng: 

column 5, lines 52-63). 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Levy, Zhang, and 

Yan as applied to claim 1 above, and further in view of Huerta et al., WO 2008/129478 (cited in 

this Office Action as US 2010/0117138). 

In re Claim 2, Levy taken with Zhang and Yan discloses all limitations of claim 2, except 

for that the channel comprises a silicon nanowire. 

Huerta teaches the semiconductor device wherein the channel comprises a silicon 

nanowire ([0030]). 

It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to substitute Levy-Zhang -Yan's silicon/ polysilicon channel with Huerta's 

silicon nonowire, since it has been held to be within the general skill of a worker in the art to 

select a known material on the basis of its suitability for the intended use as a matter of obvious 

design choice. In re Leshin, 125 USPQ 416 (See MPEP2144.07). 
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Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Levy, Zhang, and 

Yan as applied to claim 4 above, and further in view of Goebel et al., US 2003/0169629. 

In re Claim 5, over Levy taken with Zhang and Yan discloses all limitations of claim 5 

including that the ONNO stack 202 (Levy: Fig. 2) further includes a blocking dielectric layer 218 

disposed above the multi-layer charge-trapping region (216, 220B, 220A) (Levy: Fig. 2; [0021-

0030]) and wherein the blocking dielectric layer comprises a dielectric comprises a High 

Temperature Oxide (HTO) (Levy: [0030]), except for that the blocking dielectric layer comprises 

a dielectric comprises a high K High Temperature Oxide (HTO). 

Goebel teaches the dielectric layer comprises a dielectric comprises a high K High 

Temperature Oxide, such as zirconium oxide, tantalum oxide, hafnium oxide ([0103]). 

It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to substitute Levy-Zhang -Yan' s silicon oxide blocking dielectric layer 218 

with Goebel's zirconium oxide, tantalum oxide, or hafnium oxide, since it has been held to be 

within the general skill of a worker in the art to select a known material on the basis of its 

suitability for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416 

(See MPEP2144.07). 

Allowable Subject Matter 

Claims 6 -10 are 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 11-20 are allowed. 
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In re Claim 11, prior-art fails to disclose semiconductor device comprising: a memory 

transistor including "an anti-tunneling layer comprising an oxide separating the first nitride layer 

from the second nitride layer." Therefore, the claimed differs from prior art devices on this point 

and there is no evidence it would have been obvious to make this change. 

In re Claim 18, prior-art fails to disclose semiconductor device comprising: a memory 

transistor including "a vertical channel comprising polysilicon extending from a first diffusion 

region formed on a surface on a substrate to a second diffusion region formed over the surface of 

the substrate, the vertical channel electrically connecting the first diffusion region to the second 

diffusion region; a tunnel dielectric layer abutting the vertical channel." Therefore, the claimed 

device differs from prior art devices on this point and there is no evidence it would have been 

obvious to make this change. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

1. Jenne et al., US 8,222,688 (filed on 04/26/2010) discloses all limitations of claim 11 

except for that the channel region comprising polysilicon, but this prior-art cannot be used in 

§ 103 rejection, because it is § 102( e) reference. 
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examiner should be directed to NIKOLAY YUSHIN whose telephone number is (571)270-7885. 

The examiner can normally be reached on Monday through Thursday from 8 a.m. to 5 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 

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

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

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

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

/NIKOLA Y YUSHIN/ 
Examiner, Art Unit 2893 
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5 

NONVOLATILE MEMORY CELL COMPR!S!!\K; A NANOWIRE 

AND MANUFACTURING METHOD THEREOF 

FIELD OF THE 1NVEN'HON 

tvior,:'.C>\C:f\ the invtntion nJatc1 to ,i memory urray. 

Bt_yc,nd tbb, the invention rdatc1 to a rncthc,d 0LN1m1facturlng a nK'.mni-::,' <.:ell 

or a nKrnory arra_y cocn'lprising 1:i plundity of i:ncmc,ry cdls. 

! 0 Hl,CKGROUND OF TH.E lNVF.NT10.N 

··rnc storage of huge m:nount z)f inJbrmation on computer ~ystons lx::con:K:s 

more and mm\'; important. Pmi:icniar!y·, flash ms::rnnry arrays rn:ay lK z:mp!oy~xf for this 

15 rnen:Kit}' trnn;.,;istor allow fast ramknn .m::.cc.\;,, und knv pm.vcr progr,Jm and cnti;;c by i1nmr.~Hing. 

Fig. l show.,; a conv.cnlion,d twzHnmi~isior configuration \vith a cmlvtntionul 

ikisiting gate 1ncrnory cdl ! net 

25 120 is impkrn,;-~ntcd with H floating gate l 2 ! . ·Typic1.!ly, the gate nxidc 111 is approximiltdy 8 

nrn thk.k The mo:nmy irnn,,,i;,,tor l 2{) stores the infrffrnatfon {dwxge) in th(, floating gate 12 l. 

rntmnry trans.istor 220. As a charge cm-rier skn;:igc :;tnidun\ the memory transistor 220 

indndes ,m ONO layer 221 ❖ that fa ,l sjfoxm oxkk, -- silicon nitride - silicon oxide !ayer 
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,-vn :wnf:l11 -i~M 78 

oxhk - silicon nitride - t;11icN1 oxide - 1,crniconductor) 

The ilC(\)s;,, trnnsistor l.10, 2 l O (biu,kdly a tvlOSFET) \Vhkh acts like a S\:\/Jtd1 

contribui\~1, to the sdcctim1-:'inh1hitim'l of a memory trnm,i;,,tor .! 20, 220 in a rncmory array 

:::- comprising a Lu-gc number of nwmory cdb lOO, 20!1 TlK>: use of an a(,:;;;ess trnnsbtnr ·1 l 0, 2 .W 

ailr}\VS the tn('.mGr}' l 00, 200 to b('." fully prngrarnrncd and crw,;cd by Fo1,.\.·k,r-Nnrdhdn1 

tmrndling and ,il!mv.:,; to opcrnk the indivkhml nK:nKwy -:;db; ! 00, 200 \Vtthout disturbing crn:,s 

tcdk, The rm:rnory tn,rrnh,tor l 20, 220 stores the infrnn,ation tlHH i,:,; cn('.Otkd in stor(:d di.x:tric 

10 th(: {)N() la.yet 2:21 ~ n.i:tno~cr)1Stal d<its-: etc~ 

Fig. 2 thcn:d<)rc ifrustrnk'S :;t trnn:-;istor config-uraJion in \vhich the mcmnry 

tr;Jnsjstor 22.0 is irrtp}tn1,~ntcd as a. S()N{)S St::qutncc, ln this <.:asc~ both the .a<.:.c·C5j tr:an:s~_s-tor 

210 an.d tht rn.cn1or:-{ transistor 220 hfavc .a single pol:•l layer 112~ 122. '"llH:: gaJe oxide t 11 of 

the aecc,% trunsi"'tor 2 lO ha"' a thickn1:,,,;s of ,tpp:mxin,atdy 8 :n:m. The memory transistor 220 

ONO layer 22l. 

!Jo,vevt)r, it is u problun that a ;,,tandard planar fltl:;;h m,;)mory cannot br scakd 

20 prnpu.!y bt)y{md 50 nm. Pmik:ubr!y,. the sGding of !unnd and control d.kkctric thickness is 

.limited by rnnccrn.s for data--rcl'enfam, y1dding lo\v GoupHng ratios and conscqutnJly high 

opK:rnting voltage.:~. !V:fon:.'.ovcr, one of the nH\ior Limiting &ti.ding pnranK'k~n; fi.)r n,,·o--trnnsiMor 

t1a.sh ccHs is the lct1gth of the H<'.c<:~ss g~t<.~ transi~t<)r l 10~ 21 (),: ·9/hith undcT \Vorst cas,~ 

.::onditi<)n~ (Fnw!cr-Nordh.,:::im prngrnm 1nhibit) should hav{: a kak.:igc curn::nt rwt cx,ic,:::ding 

that future .scak:d cdb sufltr nf :-;hon channrl cff:.icts and punch through phenomena, H-5 \VtH 

as of sm,fH on--.curn:::nt.iofi:.currcnt ratio, thus reducing tht sensing rnargin. 

configurations such a;,; drn.ible gate and FinFET t.rnnsi0H>rn to increase the coupling efficiency 

30 beh'<'cen the contrnl gak: ni::"'i.'.'.r th~~ flmiiing gate. Higher coupling is needed to sc"tk dm\·n the 

prograrnrning v.r,-Hage.s ~o a~\ the trter1ioi~;l eel'! ,h.n1e.nsions.. :l-ft)'\\.~e\:•cr~ doubk~ gate atid l~ln.f~r~-~r 

tr:al1~1stors are diffici1h irt t1"H~:nuf~:tc.turc and ()pC:r.atirHI~ 

Sandisk Technologies, Inc. - Ex. 1040, Page 000225



PH007820 

US 2003/00! 5755 Al, it nwy lK'. dilTk:ult to <ibtuin a ::-ufficicnt integration dcn:c,ity nf fflt:.'.1.nnry 

difI1cuH a:nd cost intensive. 

OBJECT /\ND S"U\.-1\lAR'\/ OF THE !N\·'ENTlON 

J 5 integrM:ion density. 

30 trench, forrning H control g,Jie .':mrronndi.ng the na:n(r.vir,;.,, and Jbn:ni:ng a charge stnrnge 
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lnfi)rrnttt.lon stored in H n1crnory c.eH -n1{\\' be J ·bit (\\.~!1ich rr1ay be cnc.odc·d~ for h1~tnnc{.:\ in th.e 

pre;':-~t::·nc(~ or absence of chargt~ carri:::~rs i:n {1 dcdica.tt~d rJruc.n1re) nr n:t1)'' b::.:~ n1orc than J bit 

Tlic t~:nn "suhstrntt:/'' may cknot;;; any suhabk makrial,. such HS ,t 

scrniconductnr, ghrn,\ pbs!ic, etc. /\ccording to an ('.>:.crnp!m)' c-mhJdim('.H!, the tcrrn 

''suh,tratc'' rnay he tNxl to define gcn(,rni!y !ht derncnts for foyers tlmt underlie andiur nvcrlic 

a bycr nr portions of intGrcsL Aho, the t,ubstrn.k rnay he any otb;;r b,i.sc on which a layer fa 

fornxxl, fbr ,:'.xarnpl,:'. a sernknnductor \V,tfcr such a,-; a :-;ilic(Hl waler or silicon chip, 

The term "nannwire'' ffHry denote a wire-Jih'. structure of din1•:.'.nsion:s. in the 

ordtr of rn<lgnitud<::: of 5('.vem! lo scvem! lrnndR~ds of nanometers (and fNi.y aho (;riv;::r la(;;;;_:r or 

snrnlkr dirntnsions), J\hmy difhxc11t type:-. uf mmowin::,; may be us;::d H.x tmbrn::limcms of the 

in.\•\:~ntion, inchiding scmic(mdHcHng nano,..,-ircs (fi)r instance nHH.k of si!i,xm, gernw.niiJrn, fop, 

(b.N, (,tc. ), 1neutilic iw:no\vire,; (fix instance nickel_ plati:nui:n, gold}, And irnnotubcs, 

the invention. such nan(>w1n:.:/; n:rny .form the dt~nnzd of a trnnsistor. 

.--rhe tern1 ).'ol)long nano\vlre;;~ rnay denote fhHJ the .lt):ng:th {J.f th~} nanz.Y\vir(~ is 

iargcJ\ partic.ula:rly s-ignificantly l~1.i~ger~ than H dir:nen~io:n pc:q1~~ndie:u1H.r to tb-c length -cxtcns·it)n.. 

In other ,vm\i;:;, typical n;:mmvircs mKy (:::-:hihit aspz-x:t ratios (tht~ ratio betv,T:cn kn.gth to width_i 

20 c,f inore dwn rnK:, purticularl_y of nv)rc ilum 2, r.nore particularly of m{m: than 5, or up to !000 

Tht, term "charge ~toni:g;:'. strw::.tur;:'." may partku!ady dc11ok a stru.:.:turt that b 

spz:\;·if1(aHy Hd1:tJ)t(:~.d to alh:n.v- introducing (:h:.~ctric ch~irgc :in Lhi~; ,;.;iTiJctur(: by tln1ncUin1; (}r other 

thNgi.'.: is stonxl and n:.'.nwins stored \Vithin the structure fzw a sufficiently kmg timt. Exampks 

for Hppropriate chargt st(.)rngc structw\~S ,u-z: a floating gate, a nitride layer of an ONO htycr 

'rlic tcn:n "sn1.ffcc/drnin n::ginn" may particu!arl_y denote a source region or a 

30 dn\in region, Since the functiorrnhty of a MJtm::e region a.nd a drnin region may ,:.k,pend on th(: 

opera:6on rnod(: of a trlu1~-:d.~tor_~ fur instance ··;,/oJ.tait~~~ appHc-d thereto:: th.c terrn. source/drain 

region rnuy denote a structure \v.b.ich can a{:'.1 a.s a ~ourc.c region or ~ts a drain region .. 
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}.,'\.tertfr:.~d=-·~ nHry ;.:xy .. ,-z~r aJ~~o crnl1f}din1t).nt6 in \Vhich ;:_t cert~~in deviatiort frol.n. the 90': ~1ng!c 

bei'-;V(X:n trench imd m.ai.n surface of the substrnie b pr~~scm', but .ln \vhich the tnmd1 ~tiH has a 

:::- rdativdy strep ork~nHttion irrn1dc of the mat(:riiil of tht~ substrnt;~. 

i\n::ordi.ng to an <:.ixernpbry ,~mbodirncnt of !b('.' i.nvc1iti<.H\ a nicthod of 

prnch1ctng rnc,nnry ;;;db 1;;; pi\ividcd ln \vhtch v;;.:rtical narKnvircs arc gro\vn or ,ire fornKd 

using an etching prni.::cdun:: as <.:h,imids of trnusbtoP, of the rncnKiry c;;.:H~, v,'tK:rdn a gate stack 

rnuy be parti1.iUy or u!!~wrnpp1.xl Hrnund the respective dmnnd, for insimlce in form a cn;i.xfrd 

1 H structure, Fn,t!wrrnort, tht na,KW,"in;s m.l:i}'· bt grown ,vithin trenches surrounckd by 

Z'.kctdc.d!y insulating strudurcs :-:.uch a$ silic<.m ox.ids:: that prnvid-:::-5 dcctrica! isnlat,on bct1vccn 

\'iOfd liiws in a :mcniory array configurn.tion. By taking this m.::n:-.uri:.\ it rnri.y he made possible 

to u-n.pro\:~ sc.t:t!·ing issues. ln 0th.er \\.:on.i~=- .an .ar~:..ri required for {1 n1cn1or:•/ .r1rray· nta.:•l be sca.h:"ti 

down to a great extent \vitb enhanced control over the chmmd. Beyond this, efficient pn::ic()SS 

J 5 integr<'itkm is pniisihle to build memory arrays with vettkai nuno,,virc--ha,,;cd transistors . 

. f\. n~ieH$Utt fi'.lr advanced soJ.id .. ~~~tatt) n.aJ)ozdertronic. de\d.C.{}S is the surround.int~ 

gat(~ geon1etry. ·r:n.u1sistz)r\ having a &urro1.u1ding gate B.tructurc ha\:z~ propt~r sub~tl1rt)Sb:old 

20 advantageous prnpcrt.1es .. !\·loreovcr, v,::rHca!iy aligiwd. iwnowin.:s are capable to reduce the 

pn.KGssing cmnpkxity and r<:.:;,,ult in ultra high transistor dcnsitks as !ht tran::sbt(H' gromeiry is 

rnrnhtd int,.1 tht third dimension, 31) gcnrndry Hb<.) &hnw~ mor<::: rdaxcd condition1:, rcgM\ting 

tn:H)&i~t()r k:~ngths thHt gt<.~frd:y· h.clp$ a.~ the afccss tn~ns.istor should sustain 5\l on its drain at 

kw,· kaktsgc cuff,;'.nt. By fznrning :a nml.O\virc within a trnKh, the gro\ving 1.)r ctelung pro1.\xiurc 

Surh memory o:.db :may be impk:mcntcd in a SONOS (semiconductor• &ifrcon 

singk: tni.nsiMor or a t\VO·•!n'm.si~Jor configuration in .stHnd-a.!onc flash rnz:morics. fo Nhcr 

,vnnfa, an arrny of 3D memory cdfa ,vith one or itvo nano;,vin:.,-hasz:d transistor,.; may he 

30 provided frtr ultrahigh integration d,;.,n;,;ities. Particnt1dy, a vct't1c1! mernory cdl may lx~ built 
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:::- vertical naflO\Vh\\ po,;;itirming th,;; (hannd as a. vtrtica! ns:mo,virc may aHow to obtain ultrahigh 

derud!i,~s, As the ~ptk rnay be al!-1-0,nippcd around, then'. i"' fbll cnntri.il of !hr gate over lfK 

ac1.x:1;:c; tfrnc). Fi.ir un crnbodirn;;;nt of <t floahug gak flu:c;h, the coupling diaHKlcristic bd,,vc('.n 

the contro! gak ;:md the noating gat<~ nrny he gre,!!ly frnprO\'(,d, sine,:'. tbc CQntrol gate may k 

1H HU-\,-n1pped an:mnd the fl<mling g.itc, ln an trnlxKlimtnt in which a nanowirc is grnwn (K)r 

instanc.:e on a. catalyst (W precursor), thtrc ,~ nu :-;ur1i:wc etching nced<:~d '-"hith n::sultS in a 

so that it is p<:-1:<,ibk to gain i'nobifrty (lcs.,.; trnps}, 

By u:;;ing a t\vo,tt'i:ln6istor configHrntion with an acce,:;;::; tr:ansi6tor and a memory 

15 tr~:rnsistnr~ h n1ay be ~nossiblc tz) ~tHO\V h)r a t~~st ra.ndorn ac.ccs~ anti a !rr\.\/ p-o\vcr operation~ 

atCC$:'i trnn&istor {ba.~;1ol!y a \lOSFET traiisi&tm'\ whkh rnay act Hh~ a &witch, n-iity !K'.ip in 

tbc -;dcctionhnhibition of the mnrn:,ry transistor within the ;c:rruy. ·rhe use of the accei;.s 

transbtor tnay aHo-,v the m(:rnory 10 be hiUy programmed ;:md cr;1fo;d hy Fo\vkr--Nordhein.1 

20 1\mndl.ing. 

H may be pos$1bk: to .sdect foe dlrnert;;ion;,, of tlw mmmvirc width to bt 

approxirnatdy ten ( l O} nrn or :-;C\·'Cnd ten nanometer~, \.Vhk.h may be par!kubdy advanfogcnu.& 

cont.:tct lx~t,,,·ccn t!E: drain and t!E: gat,::, thus the nanowirc c,m b(: much sma!k~r t!':un tlK~ 

25 C,)nrnct ·rhcr,~fr:ire, tin incrc,:ised intcgnifo:m zk:nsiJy n:my ht obtaincct It is n!so p,\-;;;ibk tc1 

manufhcturc the gate to he stlf-,ihgn.d to the trenches at the beginning of the process 

intcgratinn to i.solat(: th;;:: \vord lines. V/hcn tn:.:nches an:: usz:d., on,~ ma.-;k may be saved \vhich 

results in rcduz:fd costs. ·rhus, in mxkr to dd:in,, the source lines a:nd thz: gates, this may be 

pc:din:-rncd within one im\"'k. The trench formation r:m\y require one additional mm,k, but then 

30 the source lines a:nd the gate hncs nuiy be, :-;elf-HLigncd io the trenches. Furthcmmrc" the use of 

/\ccon:.!i.ng to an cxurnptary· e1n.hodirnen(~ ~J .f1ash ceH rnay b.e prr:~vidrd \.\/hic.h is a: 

rH)nyvz)laUJe :n1e.n1ory being ablc·to store its i1rfi)rrnatfr.n1 .N)r a long perirld. l)f ti.n1c vlhh<.n.rt 
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.!o\v;;::ring, slKin' (:hannd ,~ffocts, etc.} and dr.lvc ni.rrent <knsity Umpr(ivtxi ,,cccss time) A 

:::- nano\v:lrc based men:HJfY edl iH.::eording to an cx;;;mp!ary crnbodi.n:K:n.t nf the invention doc.'-' not 

Th(" coupling ('Ukkincy hctv.'een til!ic rnntrol gak: over the floating gak rnay he 

greatly improved iis the control gak i.-; all wrapped mound the flm!ting gutc:, The prn;.x:.\s 

integration i-'> relatively >.:'.HSY tmd iniik(:.-; it fo;:t.;,ibk tn build HK'.rnory arrHy.\ with a hrgc nrnTlt.K'.r 

1 H of tdb toiuprising V('.rtical naiKi\.,' irc~biti.K'.d transistors, The pR)Ctss intcgr;;ition covers scv,::ral 

fncrnory c<:.:H irnpkrncntati<:.ms with a rntrno:ry transbk):r impkrncnted as a fo);;\l,ng gMe or as a 

The 30 g1:;.omdry oftt cdl has the ,ldvfanifigc that ib<:: clrn.nnd curn:~nt rnHy l'fow 

vc:tticaUy so that there is no need to ,;calc do,:vn the !cngtb of the trnnsist.or,,;_ /\& the length ()f 

J 5 the trnn:;;istor can lx~ rdativcly long due to the vertical ink~gn:r!ion, it i.s pos,;ibk to st:01\~ 

mulJipk: bits in the charge ~;tomgc layer or . .,;tructurc, for in¼tancc \V1th a SONT)S memory 

trnnsiswr prognmnn(x.l by hot carrier h\jection (si1nilar to an NRO.M} 

1fo:.:refi.we, vertical n,1.nmvini¼ n-1;1y be grcn:vn W'; a channel of trmv;i,;tor of the 

20 be grmvn ,,ithin trenches surrmm.dcd by silicon dioxide which r.nu:s_/ provide isohti.on hcH.vccn 

the hit linGs in an army rn.nfigurntkm. 

N;:'.,d, furt!K'r <:'xempbry ('.mbodinKnt$ of the rn<:,nmry ccU \Vi!! b;;; ('.;\plained, 

How;:'.ver, the$C ctnlx)dlmcnt,:; a!::;o apply (() th<.'. memory army and l() tht n1ethnd. 

'l'h(:~ n1c111ory cell ·_nit~y .C<)Jilprisc H. first sourc,~/drain region {pHrtic.ttiariy .a. drain) 

25 c,wp!cd l{) a si)h$tntt1~ c:s;ttrna! ,tnd pi:)rtii:)n. of the nano'<.,irc and may (on1:pris1:: a second 

source/drain region (particulnr!y a source) coupkd to a suhstrnk i!:Hcrm!! tnd portion of dw 

nano;:vir(i. ln other \Vo1·ds, the end portion 9f dw n1rnowir(i \vhich is <kqx:st buried ;:,,ithin tht 

trench comhxtcd to the suhstrntc may fbrm the st:cond source/drain region, \Vht:l\::,1s th;;:: end 

portion of the nanov,,in,~ which is cJm,cr to the mHin surface of tlw lay\'.,r &(~quciicc {{;Jose w the 

30 bit tines) m,iy form the fin,t sonrcc/drnin region, The~ first and .~ccond source/drain n:gions rnay 

be doped, for iw;tancc n '-doped or p .-doped. In contras! to thi<;, the nam.nvirc may be 

.intrirrnicdly or ,veakly ,k.lfK~d, for instanc,~ nm:y he n,dopd or p-dopc,L Thn.;,, the .nmio\virc 

rnay fr.,1-rnthc ch,:innd portion of u n;.nKnvire-ba"'t.'.d fidd cffb;:ttn.msii.tor. 
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bcm·,x~n the n,'mo;,vir;:: and a.n 1;mv:lronmcnt t~xkrnal to tk: ffa~inory cell ,:vhich may he formed 

as a nKmnHthkaHy .lntqJrntcd circuit. ·ri.ms, such a contart f;twcturc may be a filkd via and 

) rnuy b{~ n1a.de of .niat<.:-riaJs su(:b as h1ghly dopf:d p.olysiticon~ siLicfr.k5.~ or n~ia.y l3~f rn.ack5 fi\)l11 a 

niddlk: material such as i:::oppcr or· nk:kd., 

TiK: rncrnory cdl ina_y cmnpr.l:,,1o} m1 <;.,k:drk:alJy in::,ulating i>paccr structure 

surrounding the fir:-:;t source/drn.ln region fbr :,,<:cur,dy ck'.ctrk:aUy rk:crnip!ing the first 

.:-;<rmt:c . .idrain f(:gion froin th,;'. control g.;ik. Such an dectrk:al!y insubting spacer S!:ructun: nwy 

\Cqucntc rnay b;:: covered with an dcdriw!!y· insuhiting inat.::rial such H\ 5-ihcmi dioxid,::~ fS,O?) 

or ::,;,foxm nitrid,:'. (S,iN,d. h may be highly advantag(\)U& to reliably dewupk the sourccidrnin 

rtgion tl\)~ll the control gfttc h) a.'/()id -onzh:~slrcd c~Jrr~:~nt pat'hs or h;faka1;c current~;, 

··rlu:~ contart str11ctur;::: n1ay be brz)adcr than fb.c first sourcc/drHi~n rc,:gion in a 

J 5 !mernl di.rcctinn. Suc.h ,1 latcnd direction nviy be N'thngona1 to the vs::rtica! direction ;J!ong 

ekx:trka!ly c<.mtact b,~t\Ve()H the dn:1in and !hi;; gate inay be prcventd. 

Th,:: Gharge storage ,,;trncturc 1rn1y cornprisc at k~.1~;t one of the group consi::-.ting 

20 stnicturc. A floatlng gat(! nv,y' be an e.kctrically coiH.hictivc portion &tKh a~ a polysilkon 

stnirl'urc in wbfoh charg<::: can'i(~rs rnay be sturt:d by tunndLlng (ff o!her prngra1nmi.ng 

proc.,;:xh.trcs, An ONO stn:;cturc ii, ::t sifa.:Qn oxi<k -- silicon nitride -- "'ifoxm ox kk by(t :-;ct.JUC!Kc1 

other wont.:;, t.hc contml gate may be provickd \:vith a blind hO!c through 'Nhidi the nanmvire 

30 extends, then;:,h_y forrning ,1 coaxial nanow·irc gutc ,;,tnicture. 'This may allow for ;:.m accurate 

conrrnl of i1H:: dedric;:.d conductivity of the nanowirc by applying ,m dectrk ,-z\ltagc to the 

control gate, 
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partkularly of k:s,-; th,tn fifry (5()) nrn, n,on:, particularly of lc:s~; th:rn hvcnt.y (20) nrn. 

·rhc rnernory am'ly may cornpri,-;c ,'l rilnndity of merno:ry celb, particuhrly 

• ,"c • 

·in1orrnHt1tn1. 
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tncrnory cc!! or in a passive ino(k of the mernor:,/ cd1) due tt) leakage or tlmnt::Hing d'frx~ts, 

ckctrk:aHy insllladng regions may be fr)rn1t:-:d bchvtXT, hdjtlccnt trcndKi'i formed in the ~am,.:: 

substntte. ·rhi.s .may ;:i.ikwv to rdfo.h!y zkcoupl,~ di.fft:rz:nt ,vi.mi Hncc'i 

A rornmon. control g#W .may be prnvidcd fr.ir a sub~group of at least t\vo of th;;:-: 

plurafay of mcrnory cdh. For instanc(\ a .,;1nglc assigned contrql gak rrrny control a cdumn or 

rr:n.v nf,ncrnory cdh, This rnu:y ulki\v for a sc;::.urc rcatkmt and an ,.'l'fo::l(;nt an:.:hikcturc, 

The memory arri=.y nrny be« l\1,:-r:H.!iuK'.UStorml urrnng<:.'.HK'.!H of the nK:rn<H)' C('.l!::,, 

but rnay <J1Sn be« thn:::::.>diiru:::nsiorn.i.l stack of rncmory ;;:cJb. Pnnicu!arly, the latkr me,t$UH.'. 

1H further iucttases the storage vohm1c and thi:'. inkgration density. 

N;:'.:,;,C fi..H"thcr excmp!ary t,nbodim,:::nt:> of the mdhnd v,.-d! be explained, 

Ho\x,,,::vcr, these ernb<:.)dirnent::-, i:tbo apply to the memory cell nnd to Hu:: rneniory &rrny, 

Th<:~ nimo"vin:. may be t<.srmcd hy a g:r()\ving pt,)CC<.hm:.. Fnr thi,,; pu:rpG$<:\ :I 

precursor n:1:1.y he provided in the trench so as to define ,1 location at V•-'hich the gro\vth of the 

The m(:thod may 1)(:- can:i.d out in Cl\-lOS tcchnd()gy. Since the dcc'icril.K\1 

prn,;.:cdtircs arc c<.wnpatibk with C\·iOS h:\:-hn<:.)logy, it mny be pos,,;ibk to form ,t rnemorv 

pmdy in semicondw.:t,:_ir kdmo!ogy. 

l5 \l to the (~.ontrcd gate~ ~n1fl by sh11utt:"1ncous1y grounding the tv.,.-t~ sou.rct/dr;:~1:n regions. (i.(~ . 

.srnJrcc a.nd drain\ 'l'hcn~ ,;-barge ,carriers rnHy bt~ injt~ttt~d. into th;::'.· Jloati:ng gate by _Fzr,.;vh:::rn 

30 Reading out ,J mcrnory cc.U nrny be performed by applying H voltage of l \i w tht., czsntnA gah.?, 

by ctpp!ying a voltage nfO.S V to the drain and by grounding the :,:;ourcc. A. \Oh\ige of 1 V may 
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For any rndhod .,;tep, any c.onv('.'nJirmal proc.ed-ttr('. a.,; knowoti frorn 

H.RJEF DESCRIPTION OF THE DRA, \VINOS 

exampks of embodiment but to ,vhicb the invention is not hmitzx!. 

trnn;-;istm and an ONO rnenmry in.nmi.;,,toc 
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tram;i¼l\)t <tnd a:n ONO rncrnO(':/ tran:->iMor i'itcording to an exemplary crnbodin:wnt of the 

inv1.T1tion. 

Fig. 4 ¼hows a pm1'ial pktn vi(~\,.· of t.hc mnnory cdl of Fig. 3. 

f'.ig. 5 sho\,.:~ a .cr<}~s . ..,s::;~ctionaJ vi::.:~\V of a .tlh=).ntc~r:•l c.cJJ t:.on1prising an ac{~t~s~ 

:::- tran:~istor and a floating gate nl(TmH)' trnns1stor according to an cxcrnpbry cn:ilx.Klim,;,-:,nl nf the 

Invention. 

20 

F\~r 6 ~lJO\Vt~ a parti.al plan. ·~tic,=-..:· of th.c rnernory ceH of F1g .. 5~ 

Fig, ·7 lo J)ig~ 30 sbt)\~/ la_:tcr· sctru(:·nc(~t~ (cTf}S.s,...sc:.ciional \-'it:\\:';; and ln1rUa.l plan 

vie\vs) nhtHincd during catrying out n HK~diod of frH"rning the rncrnm)' cdl of Fig, 3 acu)rding 

F"ig. 7 to r:ig~ 17.~ lilg~ 31 i{) 1-::-ig. 46 shrn.v 'i::ty·cr S(~·qucnfCS (trossus,:-ctiontd. 

vitvvs and partbl .t'bn v:ic\vs) obtained during carrying out a method of fbrrning the rnnnory 

ccfl of r:ig. 5 u.ccording to an -cxc·n·1p!ary ernbodin:1tn.l of the in·.vttltlon~ 

Fi1;.. 47 to F'ig~ 58 sho\:v h:tyt~r sc:quen.ccs (c~n:.)S,\,.•Se.ctiotH:t1 \liC\:VS a~nd partiH1 plan. 

.DESCRIPT:!ON OF E'f\.-fBODlME.NTS 

'fhc iHu$1'ratkm .in the drawing is ~chz:matkuL fo f:li!l\!rcnt dnnving"', shnil.ar or 

.identical clements m-<::: prnvizk:d \vitb the ;,;,unc rcforenct: :~ign;,;. 

fo the foUmving, rz:fcning to flg, 3, a rncrn<Jr)' cz:H 300 ,K\XJrding to ,';n 

cx,::ni.plary (Ynbodintcnt ofth,:'. invcntka) \."'l!l be cxptahwd. 

25 /\n oblong n.:.:in<:)\vire 302 (:Xt(,nds along a vertical trcn.ch :form<:x! in th;:: substratt 30L 

Fur!hcrmorc, a control gate 303 is pnYvidcd whi.ch surrounds tht nano,vire 302 in a ,xwxial 

manner along a portion of the vertical extension of the nano\vini 302. A. charge storage 

strncnrre 304 is :tbrnwd as an ONO layer sz~qtwncr and is .arrnngcd bct\vcrn the control gak 

303 ,md the nano,:vire 3(l2 .Actually, the chffg(~ w·ill be swn~d in the nitride layer of th,: ONO 

30 layer S(~qul'.,ncc 304. 

'HK rnernory cd! JOO ft:trther ctlmpri.;,;cs a first :~nun:.c:'f:lrain region 305 (which 

nwy partirnhlr!y act as a drain1 und. is fr)n:ncd by ,m n'-dopcd ;;;ilicon rnawriaL The first 

;\{H.rrce/drain region 305 is Cl.lup1ed to a. sub~~tratc t.:.x:ttrnal end f-}Otlion 330 of the ru:~.no\:vire 
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;;;onduetiv(: rnatcrial b prnvkkd and is eks:triudly coupkd tn tht first srmrcddrnin rcginn 305. 

1 H comrn! gak 303 . 

. , ' ~ 

channel l\~gi.on. 

insulatd by an encapsulation strucmrc 3 ! 5. 

rnemory transistor fa itnplernented in u SONOS i.ksig:n, Possible rni~,dignnwnts of the ;;;ontact 
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307 ,vith respect to tlK'. :sourcc/drnm region 305 arc indicated :schcmaticaHy in Fig. 3. 

Tfa:: cn1bcicfo:ncnt of Fig. 5 diffors from the crnbodimcni of Fig. 3 particularly in 

Sandisk Technologies, Inc. - Ex. 1040, Page 000237



PH007820 
,-vn :wnf:l11 -i~M 78 

charge cun-icn:; locati::d \.,·ithin th,:-: floating gate 50J. 

Thd·d'i.H\\ Fig. 5 shows a t'<-,-'Z)-!rnnsistor flo,:rting gah:: rnen1ory cell 

coJifi.gumtkm 500 . .!n this z:mbix.limt:nL. thz~ mnnory trnnsistor i& iinpkmented using thf 

Hoating gate SO .t, Tht) pr1nc1pk i~ similar as .fr.ir !ht'. SONOS mcn:KH)' cell 300. !:h.nvev(::r, in tht) 

:::- ;,:;mhodirncnt of Fig. 5, the control gatz: 303 - .iPD - tkrn.ting ;pii'C 50 l. - tunnd oxide 502 s!aek 

trm1siMor arc all wrapped Hround the mmnwire 302 serving ,Ii> a cylindrical dimmd r~gkm \Vilh 

un ¢,',.SCntLdjy dri.:ubr i.'.!'OS,(;-scdion. 

Fig. 6 show:c; a top vit\V 600 of t!-K'. rncmory ;;:di 500 of Fig. 5 without tbc 

1 H cmi.tact 307 and t!K'. silicon p,assiv::dinn !a:ycr 3 l 2. The insert 6 l O s!Kn,0:·, tbe di!forcnt iay,:,:n; 

\vithin the gatt :-:ta.ck all ar<:Yund tht channd 302 (nmK)\.vin::), /\s indicati.'.d in the in.-,crt 6 l 0, the 

floating fpit 501, the tunnel ox,dt 502 and the nano\vin::: 302 an:: (pania!ly) C<:)Vtrcd by the 

15 at; to ta)\.V to bttiJd. rnernor3l c.eHs according to the in\'·t::·n-Hon in d-tl{l.i1 S\/lt:h the 1:v·ho01e -ptl1ce.~~ 

intt)grHtion schr~rne ;:tnd sorne po~6ib1e \/Hrii:ttion$. (sttch H$ f;rO\\?ing-nun()\:Vi.rt;$ v:::)rsus si.!icf>n 

etching {rf nanO\Vl!\~s, one trn.nsistor verws t'-vo transistor configurntlon(";, ,md floating gate 

versus SONOS configunttiom,). Silicon oxide fot.,; bfcn considered a~ the: dicJectrk rnatcr:bl in 

these cmboditncnt;;, althm1gh other ini'l!criHls diffz:rcnt from &flicon oxkk (for instancr high-k 

20 mateda.t<'i or &ilkon nitride) can also be u~cd fr:ir dbkz:tric C(>mrx.mcnts, .In each of Fig. 7 to 

Fig. 58, a top vie\\· is slliJ\vn on the kfr-hand side an.d ,1 i.:ro~;,:hc;(~tt1onal vie\v is shov,,n on the 

Fig. 7 show(.; a layer s,::qucncc 700 that toiisist& of ,w J1--type sil.icon wafr.:r 30 l, 

Such an iHype s:vafr,r 30 l may be used t<) nrnke a i:.\)nt1:;c1 to tht low(:r $<)i1rte of ;:1 n;:m(H•vi re 

25 transistor configuratkm to be manufa(turcd, A, p-·\.vd! type as a substrat<::: {p!anar) is not 

Fig ~ shows a layer s1::qu,,n(x:, 800 obtaintd afr,,r having dq'.losii\Xl a b.ycr of 

siikon oxide: (SiOJ 31 l ,vhich ma_>,,' later ~c:rvc w isobt:;:: the \VOrd tinz~s. Thus, an chx:tdcully 

insulating hryc,r Jl l is fonrn:.;d on tlw substrate 30 ! . 

30 Fig. 9 shm.vs ,i layer SlXP,K:ncc 900 obtained aH:cr deposition of a hiyt,r of silicon 

Fig, l O shu,\;s. ,J layer seqw.'c11tc !000 that is obt~iincd ufrcr depositing und 

d..:::hing an a1L,ihary byer .1001 (s1u:::h ,,is H photo.resist) frir putkrning the word lin~s. 
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1H 

hi order to obtain a layer seq1Jt.'.nCt.'. l 800 shmvn in Fig. 18, !he cxpo7'icd portion 
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n.a:tHJ\?._:'ire 302~ and iru:h::l1hition~ or rcccs.~cs 180 l n1a .. y· be forn1ed H.~ \-S./C.U a~ u consequence o.f 

the etching proc.edu.r\:~. 

1901 ofan O.NO layer (in 11 cnnfigurari.on of a SON OS rncmnry transbtnr) i.~ gn.hvn, for 

:::- 1nstan.cc by !her.ma! oxidadon. /\gHin, in th(~ po!ysiikon region 309, the forrncd oxi.dc hiycr 

1H 

l90 l b thk:ker (set: portion 1902) th;;m in the rmnowir(: 302 region prm··kliug an iusula!ion (sc(! 

portion 1903). P,utkularly, tl-w pnrlion 1902 serves as an ckdncally iru,uiuting ponion, and 

l!K'. portion 1903 s<:::rv:::.s ,J,;,; u bottorn oxkk qf HK: ONO stm:;k (mcrnory trunsi½tor in SO NOS 

fo order to obtain a b:yer :,,equence 2000 ;;is sho·wu in Fig. 20, a nitride !ay,::r 

2001 or the ONO st<Kk to lw fznrned is <kpositcd. Tiw d.:::position prncedure rn.ay be 

pcdbrrncd in a :mamK:r that the thicktu=:ss of the layer 2001 wl!l he esscmiaHy uniform, 

Refon::nct nuinend 2.00:: indicates ii portmn of t!k~ nitride laytr 2001 of tht ONO ,stack 

{C()ntn1I gate in SON(JS confignrntion}; i .I':'.. a portil">n in ,J.,.foch charge may he stored for 

J 5 encoding infrm11at.ion. 

rcfl':'.rcncc mi.nH.:rnJ 2 l02, ,rn ONO (oxide.,'nitridc . .--\:r.xidci stack i:, formed. 

f n z)rdd' to c,btui.n a lay Gr S('.qnuhx~ 2200 .shM<'n in Fig. 22, a po!ysilkon hlyt~r 

20 2201 l$ zkpnsitnt fbrming a b,ssis fr.ff a zxmtro! gak~ po!ysi!io)n structure .. 

l.n order to obtain thl) htyt~r stqucrK'.C 2300 ~l':'t()Wn In fig. 23, the fi.,rtk)r 

polysi1ic:<.Yn structure 2:201 relative to silicon ox:ide;' th(:rcby C(n1stitutlng th~ .r.ol;lsHic~Jn corttr()l 

25 gat~:~ 303 <lf the :n1cn1.or:y tr.ansistnr. ·rhc p{Jl:·{Silicon gate 303 is :in .).itu. dnJ1C·d. .. 

!n order to obtain the layer sequence 2500 shocwn in Fig, 25, the expOSi:Xi 

portions ofth(:: ONO layer 1901, 2001, 2H.ll arc rcn-H:ivc<L his not dctrintcnta! if tlw renwincd 

ONO hycr 1901, 2001, 2HH i~ not aligm.,d to the cont!,)! gate 303 polysiticon niateria1, 

,,;,·lK,new,rthG ONO lay(,r 190!, :WOl, 21()1 fully (:oven:; the rrgion bdiw,- the control gate 309 

30 H _;,,lmukl he prev\:.,nted that !hr, ONO !ayer 1901, 2001, 2.HH isoven.Jchcd bcki,v tbi control 

gak potysilicon rnutcrial 303. As can he !i.tk()n from Fig, 25, the described processing 

nianufudml~S the rnernmy transistor (SONOS} and the urce~s tn.n1si.;,.toc The rncrnory portion 

of the ONO la.ycr !901, 20{.ll, 2101 ,:vhich ;;.Klwdly stun:.:1<-thc d1argc is shown as a portion 
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1llustrntcd as a rectangular 3(M. 

To obtain tb:, laytT stqucnc,"; 2600 of Fig. 26; nitride $.Jl,K(T" 308 arc fnnn~~d to 

rnHkc a con.wet to the drnin {to k fi)n:nd ;,.ubiltqnentiy fbi;,.1bk). Nitrizk spacz~rs 314 may lx~ 

fonned as \VC1L 

!n order to obtain the layer sz:qu(~nc,~ 2700 sho\VH in Fig. 27, a shaHo\V n -

.irnpbrntadon pri)C{~dHxe is pf:rfi.)rt1H:xi in order to forrn tlH} drain rt_g.irni (denoted V•i.hh rf:fer(~llC-C 

rrurncra.l 305~ ~rt.~ f'_i_g., 3 or .Figl 28). ·rhh~ is ind.i(atcd l,,),.. .arro\,..-;; 270.l in f\gl 27. 

{\.intK:qucntly, an n·~drain 305 b fi.)nncd, it$. indicated in the hiycr s;;.'.qucru.:.:c 

2800 i\$. ~hown in Fig. 2/-L 

fo order to obtain the !ayer S<:.'.quence 2900 showT, in Fig. 29, a silicon oxide 

iay<.~r 312 is dCJ)OS.itcd on the cn.tir<.~ surf:;tcc o_f the lay·cr scqutn.cc 2800, 

ln ord,;:r to obtain the layer stqncncc 3000 ,;hovvn in Fig. 30, tht eltcfricfaHy 

in~ulkttlng i~iyer 3 l 2 is fJ'.attcrn~d using a llthogra:ph)f pro•c.edure and an etching procedure,~ 

thereby fixn1ing a through hok in the !ayer 312 tl"> thereby (,xpose a t;mfacc of the drain region 

J 5 305. Then, ekctrk.a:Uy conductive n,;1teri;1l is filled in the hole to fiwrn an ekctricu.Uy 

fn odK:rv,·ords, rnrmufacturc ofa i;;onwct to !h<::: dniin 305 stopping at the 

nitride strnciure 30~ is f'l('.rfr)nncd. The conw.ct 307 n:.;1y bf \;,,ider than the, nanmvire 302, an.d 

20 hai:mful thanks to the nfrridz~ ;,;p,:icc:rn 308. 

30 

The (.xmfigm11iion sho1,vn 1.n Fig. 30 es,,,;;~mially ,xp.wls to the u.mfigurntkm . 

.'i.lKi\vn in Fig, J. 

/\,; an ahtn1atlvc to ::-;u<.Ji an implementation of the memory tnrnsistor using a 

SONOS architecture, it is 1;!so pos::-;lhk to ffH,nnhwti..ff{= the m<.:rnm-y tnmsisti:)t including 1::: 

For this pu:q~)OSC:- th•c n-1;:;ntiticturing proc•cdurc~ ds:~£.cribt:·tt ::!.l)OV·C rcf,~rring to· 

Fig. 7 to Fig. l 7 can be pcr:fon:ncd and c,m he: combined '>Vith the proC(\'sSing proccdrn:e:,,; that 

-.vdl be explained bdmv n:fr~JTing to Fig. 31 to Fig. 46. A1,s 11 r(:!sUlt, a memoty crU similar to 

Rd\~rring to Fig. 3 L after fhn:ning the access gaK, 309 (common to SON OS), a 
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In order to obtal.n the layer sequence 3500 dKiv,,n in Hg. JS, a top poJtion of 

20 

1mphmtation pmccdtffc i,,; pz~rfixmed to fbnn tiw drain 305 in an upper portion of the nano--,vire 

30 302 (':ice Fig. 44). /\rrov,·s 430 t indicate this doping proccdun} sch,;.-matieally. 

The byer sequence 4500 :~hown .in Fig. 45 b obiai1K:d by depo~iti.ng :~ifo:::on 
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:::- fa,ct that the crmtact 307 for con.tH,:.!in.g thl~ drain 305 is larger than the m1nowirc 302, ls not 

in Fig. S, 

10 ua:nfJ\•Virc 302 .. 

20 

rnuterial 5301 is deposited on tnp of the layer scq11cncc, 5200. 
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Fig 55. 

Fig, 56. 

1H possibk'. to avoid t!K'. ckiping of the nancrwut' 302, 

sotirctidrnin rs::gions 305 and 306. 

construed as limiting the claims. The word ''cornprbin.g" and "cornpri&t.f\ and th.c like, doe,<; 
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CLA.Ji\JS: 

L 

10 

3. 

structure (3ffT} <.:nupk:d to Hit firnt sour<.:c,'drain region (305}. 

4. The mtmory cdl (300, 500) according tn (bitn 2, coniprising an dcctrk:al!y 

5. 

25 

structure, 
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7. 

than 20 nn1, in a dircdbn perpendicular to the vcrtkal cxt,;;nsion of the tf\'.ndi. 

9. 

lO. 

20 cd1 (300, 500}. 

u. 

14. 

15. The n:wrnory army (40()., 600) according to daim l 4, coniprising eh:xtrically 

30 

16. Th;;;' m.ernnry array {400, 600) ,Jccording to cfafrn l 4, ,vhcrdn a connnon 
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;:\ n:H}thod of rnarn.tfl~cturing i1. rncnior_y· cell {300.~ 500\ th<:~ n:H}thnd fnrn-prising 

fbrn11:ng a. vertical trench i:n a. sul\:~tratt~ (30 J )~ 

fi>rrning a. tHHlO\vire {302} exter.tding along th(~ vertical tn:}nc.b; 

fb.t-:tlti.ng a {'..Z}ntro! gate (303) su.rr.nu.tHlhJg ut lc:ast H part of fht lt=H)Z)~vire f302); 

"irranging a ,:_:hargc stornge strncturc (32fL 50 l) bt,twecn the ,:::onJml gate 003) 

and the nanov,-irc (302). 
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rs l□r·6o93596").RN. I US- 'DR r)FF 12012/09/26; 
i i i iPGPUB•i i !15·22 i 
I I I I USPAT: : : I • : 
I I I ! USOCR! : ! : ' ··········' ················'········································································································' .................. • ......................... • ............. -.......................... • 

r6 l□r·6o93590").RN. !US- IDR rJFF 12012/09/261 
i i i iPGPUB·i i t15·22 i I I I I USPAT: : : I • : 
I I I ! USOCR : : ! : '.... -....... _- ................................................................................................ - .............. • ......................... • .............................................. · 

l27 r278 I ((high adj dielectric adj constant) SAME I US- IDND :□N ! 2012/09/26: 
I I I (tantalum adj oxide)) ! PGPUB;: : ! 16:28 : 

I I I l~~~~I I I I 
ll28 r278 I ((high adj dielectric adj con5'ant) SAME (high I US- !□ND i□N ! 2012/09/26i 
I I I adj dielectric adj constant) SAME (tantalum ! PGPUB;: : ! 16:29 : 
I I I adj oxide)) ! USPAT;: : ! : 

! ....... J ............. J ..................................................................................................... J USOCR : ........................ : ................. J .......................... : 

IIL29 r480 rs memory US- 'DND :□N ! 2012/09/26! I i i iPGPUB•i i !15•29 i 
I I I I USPAT: : : I • : 
I I I ! USOCR! : ! : 
,··~-·-·-·· 
r31 r80 I (((oxide$1nitride$11oxide OR ONO))) 129 US- IDND :□N ! 2012/09/26: 
i i i iPGPUB•i i i16·30 i 

I ........ ..1 ............. J .................................................................................................... J~~~~.I ........................ .I ................. J .... : .................. .1 

l'32 r74 I ((oxide$1nitride$11oxide OR ONO) nitride) US- IDND :□N ! 2012/09/26: 
i i i 129 i PGPUB· i i i 16·31 i 

I I I l~~~~I I I • I 
I[ l33 11230 I ( ( oxide$1 nit ride$11 oxide OR ONO) nit ride) US- ii SAME iloN 12012/ 09/26i 
i i i AND 129 PGPUB; i i i 16:31 i 
I I I USPAT; : : ! : 
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II I[ I[ l[usocR :l :l H : 
rs 1□96 ransistor L33 I US- :□ND l□N ! 2012/09/261 I I I ! PGPUB·i : i 16·32 : 
I I I I USPAT: : : I • : 
IJ J JUSOCRI J L I r l□o I ((oxide$1nitride$11oxide OR ONO) nitride US- rAME l□N ! 2012/09/26! I I I transistor) AND 129 I PGPUB;: : ! 16:32 : 
I I I I USPAT;: : ! : 
1 .......... 1 ................ 1 ........................................................................................................ ! USOCR .: ......................... : ................... ! .......................... : r lor '8063434").Fl'J. I US- ,0R rlFF 12012/09/261 
i i i i PGPUB•i i i09·50 i 
I I I I USPAT: : : I • : 
I I I : USOCR! : ! : 

1,,, i 18 u .. 20030122204" 1 "20050230766" US- i AND i ON 12012109/26: 
I I I "20060131636" I "20070246753" I ! PGPUB;: : ! 09:51 : 
I I I "20070262451" I "20070267687" I i USPAT; i i ! i 
I I I "20070268753" I "20070272916" I ! USOCR i i ! i 
I I I "2oosooo9115" I "2ooso290399" I ! : : ! : 
I I I "20100041222" 1 "2010029511 s" 1 "6906390" ! : : ! : 
I I 11 "6912163" I "7312496" I "7323742" I ! : : ! : 
I I 1"7737488" I "7790516").PN. OR ! : : ! : 
I I !("8063434").URPN. : : : ! : 

1183 i□9 I ((IGOR) near2 (POLISHCHUK)).INV. I US- iLJND iLJN ! 2012/09/26i 
i i i i PGPUB· i i i 10·01 i 

! .......... 1 ............... 1 ...................................................................................................... .1 .usPAT 'J ....................... ..! ................... ! ...... • ................. ..! r 101 ("20010012667" I "20030178675" I ! US- :□ND :□N !2012/09/26: 
I I I "20030232507" I "20040082198" I ! PGPUB;: : ! 10:04 : 
I I I "20100090294" I "20100167506" I i USPAT; i i ! i 
! .......... I ............... I "7799670").PN ... OR.("8163660").URPN ................ ! USOCR.! ........................ ! .................. ! .......................... ! 

11ss 1[]4 rS'IGY) near2 (LEVY)).INV. I US- 'LJND :LJN ! 2012/09/26: 
i i i i PGPUB·i i i 10·05 i I I I ! USPAT, : : I • : 
1193 1us WKFISHNASWAMY) near2 US- :LJND iLJN !2012/09/26i 
I I I (RAMKUMAR)).INV. ! PGPUB;: : ! 10:07 : 
I I I : USPAT : : ! : r I□! ("20070029625" I "20070031999" I : US- l□ND l□N ! 2012/09/261 
I I I "20080286927" I "20090039414" I "7315474"! PGPUB;: i ! 10:10 i 

I ........ ..I .............. ..I b·;~.::t2826~8~::)~t3:~7" .. l .. "7646637").PN ....... ..I ~~~~ I ........................ I ................ .J .......................... I 

r3 IDs l(S30RS50RS6) ((OPINIONAIDED).AS. :u& :□ND :□N !2012/09/26! I I IOR(CYPRESS).AS.) !PGPUB;: i !10:19 i 
I I I ! USPAT;: : ! : 
I ........ .J .............. .J ...................................................................................................... .J USOCR _: ........................ .! ................. j ......................... .! r lol((oxide$1nitride$1nitride$1oxideORONNO) !U& :□ND :□N !2012/09/26: 
I I I NEAR4 stack) ( (OPINIONAIDED).AS. OR ! PGPUB;: : ! 10:28 : 
I I I (CYPRESS).AS.) ! USPAT;: : ! : 

! .......... 1 ............... 1 ....................................................................................................... ! .usocR.: ......................... : ................... ! .......................... : 

ro IOI ((oxide$1nitride$1nitride$1oxide OR ONNO) ! US- :□ND :□N ! 2012/09/26: 
I I I NEAR4 stack) ! PGPUB;: : ! 10:30 : 

I I I l~~~~I I I I r 1 r55 I ((oxide$1nitride$1nitride$1oxide OR ONNO)) I US- :□ND i□N ! 2012/09/26i 
i i i i PGPUB·i i i 10·30 i 
I I I ! USPAT: : : I • : 
I I I ! USOCR: : ! : 

r2 r 92 I ((oxide$1nitride$1nitride$1oxide OR ONNO)) I US- 'DND 'ION 12012/09/261 
I I I memory : PGPUB;: : ! 10:30 : 
I I I ! USPAT;: : ! : 
1 .......... 1 ................ 1 ........................................................................................................ ! USOCR.: ......................... : ................... ! .......................... : 
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I I ( oxygen$1 rich) ( channel NEAR4 polysi I icon) I ~~~: I 111 A 7 

----------i ----------------i ------------------------------------------------------------------------------------------------------__! USOCR i ------------------------, -------------------' --------------------------, 
□1467 I ((oxide$1nitride$11oxide OR ONO)) (channel I US- l□ND :□N j 2012/09/26\ 

I NEAR2 polysilicon) I PGPUB;: : j 11 :48 : 
I I USPAT;: : I : 

----------------1--------------------------------------------------------------------------------------------------------I USOCR _: -------------------------: ----------------- j --------------------------: 
□9 l□o I ((oxide$1nitride$11oxide OR ONO)) (channel I us- rAME l□N j 2012/09/26: 

I I NEAR2 polysilicon) I PGPUB;: : j 11 :49 : 
I I I USPAT;: : I : 
II ---------------------------------------------------------------------------------------------------- j USOCR_: -------------------------: ------------------- l ' ' -------------: 

I I memory channel I PGPUB;: : j 12:02 : 
□O 101 I ((oxide$1nitride$1nitride$1oxide OR ONNO)) I US- :□ND :□N j 2012/09/26: 

11 " ____________________________________________________________________________________________________ l~~~~-I ________________________ I ________________ J _____________ I 

□1 !□!(((oxide$1nitride$1nitride$1oxideORONNO))!US- !□ND i□N l2012/09/26! 
I I memory ( (poly$1 silicon OR polysilican OR I PGPUB; j j ! 12:04 j 
I I poly$1Si) Near3 channel)) I USPAT;: : i : 

II ----------------------------------------------------------------------------------------------------__! USOCR : ------------------------: -----------------J ' -------------: 
□2 l□i (((oxide$1nitride$1nitride$1oxide OR ONNO))I US- :□ND :□N l2012/09/26! 

I I memory ( (poly$1 silicon OR polysilican OR I PGPUB;: : ! 12:04 : 
I I poly$1Si) NEAR3 substrate)) I USPAT;: : j : 

ij ------------------------------------------------------------------------------------------------------1 USOCR _! _________________________ ! ___________________ l _____________ ! 

□3 l□l(((oxide$1nitride$1nitride$1oxide ORONNO))IUS- :□ND :□N j2012/09/26! 
I I memory ( (poly$1 silicon OR polysilican OR I PGPUB;: : j 12:04 : 
I I poly$1Si) SAME substrate)) I USPAT;: : j : 

II ------------------------------------------------------------------------------------------------------1 USOCR_: -------------------------: ------------------- l ' -------------: 
□41□1 ((oxide$1nitride$1nitride$1oxide OR ONNO)) I US- :□ND :□N j2012/09/26: 

I !(OXYGEN same NITRIDE) IPGPUB;: : j12:16 : 
I I I USPAT; : : I : 
II ---------------------------------------------------------------------------------------------------- j USOCR_: -------------------------: ------------------- l ' -------------: 

I I (OXYGEN$1RICH same NITRIDE) I PGPUB;i i l 12:17 i 
□5 IOI ((oxide$1nitride$1nitride$1oxide OR ONNO)) I U& :□ND :□N j2012/09/26: 

11-----------------------------------------------------------------------------------------------------l~~~l-----------------------l-----------------l ----------1 

i i iPGPUB·i i i12·19 i 
□61□56 I (OXYGEN$1RICH same NITRIDE) I U& :□ND :□N j2012/09/26: 

11 ----------------------------------------------------------------------------------------------------J ~~~ 1------------------------ I -------------------1- -_ ------------- I 
□7 i□19 I (OXYGEN$1RICH same NITRIDE) MEMORY I U& :□ND :□N l2012/09/26! 

I I CHANNEL I PGPUB; i i ! 12:20 i 
I I I USPAT; : : I : 
lj -------------------------------------------------------------------------------__! USOCR j ------------------------_: ----------------- j ------------_: 
□8101 I (OXYGEN$1RICH same NITRIDE) MEMORY I U& :□ND :□N j2012/09/26: 

I l(POLYSILICONnear4CHANNEL) IPGPUB;: : j12:20 : 
I I I USPAT; : : I : 
II ------------------------------------------------------------------------------------------------------1 USOCR_: -------------------------: ------------------- l ' -------------: 
□

D
I (OXYGEN$1RICH same NITRIDE) MEMORY I U& :□ND :□N j2012/09/26: 
I (logic near4 MOS) I PGPUB;: : j 12:45 : 
i i USPAT • i i i i 

""""""'" I """"""""""""""""""""""""""""""""""""""""""""""""""'" I USOCR_j """""""""""": """""""""I""""""""""""": 
~ 29 ("20030227049" I "20040071030" I U& AND ON l 2012/09/26! 

"20040129986" I "20050186741" I PGPUB; j 12:51 ! 
"20060202263" I "20060226490" I USPAT; l : 
"20060281331" I "4843023" I "5405791" I USOCR j i 
"5573963" I "5793089" I "5861347" I I : 
"6025267" I "6074915" I "6174774" I I : 
"6277683" I "6429081" I "6599795" I l : 
"6730566" I "6946349" I "70151 oo" I I : 

~ : 
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i I "7045424" I "7098154" I "7172940" I 
I I "7250654" I "7253046" I "7262457" I 
I I "7544565" I "7588986"). PN. OR 
I i I ("8143129").URPN. i , , i , 

I S41 I 29 I ("20030227049" I "20040071030" I I US- i AND ! 2012/09/26j 
I "20040129986" I "20050186741" I I PGPUB; j i 12:51 i 
I "20060202263" I "20060226490" I I USPAT; i 
I "20060281331" I "4843023" I "5405791" I I USOCR i 
I "5573963" I "5793089" I "5861347" I 
I "6025267" I "6074915" I "6174774" I 
I "6277683" I "6429081" I "6599795" I 
I "6730566" I "6946349" I "70151 oo" I 
I "7045424" I "7098154" I "7172940" I 

i I I ("8143129").URPN. I : : ! : 

r2 i□o I (PMOS SAME SONOS SA.ME memory) (NMOS I US- i□ND i□N ! 2012/09/26i 
I I !SA.ME logic) !PGPUB;i : !12:58 : 

I I I l~~~~I I I I 
r3I□1 I (PMOS SAME SONOS SA.ME memory) (NMOS ! US- i□ND i□N ! 2012/09/26i 
I I I SA.ME logic) (polysilicon adj gate) ! PGPUB;: : ! 12:59 : 
I I I ! USPAT;: : ! : 

I ........ J .............. J ...................................................................................................... J USOCR : ........................ : .................. .! .......................... : 

rB l□i (high$1 K NEAR4 (High adj temperature adj ! US- :□ND :□N ! 2012/09/26! I I I oxide)) ! PGPUB; i i ! 13:23 i 
I I I I USPAT;: : ! : 
I """""I """"""""I""""""""""""""""""""""""""""""""""""""""""""""""""""! USOCR _: """"""""""""": """"""""""! """"""""""""": 

rs 1□1 I (high$1 K SA.ME (High adj temperature adj ! US- :□ND :□N ! 2012/09/26: 
I I I oxide)) ! PGPUB; i i ! 13:25 i 
I I I I USPAT;: : ! : 
I .......... 1 ............... 1 ....................................................................................................... ! .usocR.: ......................... : ................. ! .......................... : 

9/26/2012 5 :27 :00 PM 
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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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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 

13/539,466 

Igor POLISHCHUK, et al. 

July 1. 2012 

2812 

unknown 

PM07027D1CIP1 

60909 

Confirmation No. 5842 

RESPONSE TO MISSING PARTS 

Applicant hereby responds to the NOTICE TO FILE MISSING PARTS OF 

NONPROVISIONAL APPLICATION FILED UNDER 37 C.P.R.§ 1.53(b)- FILING DATE 

GRANTED mailed July 17, 2012, enclosed please find the declaration and surcharge fee. 

1 
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Appl. No. 13/539,466 
Attorney Docket No. PM07027D1CIP1 

Should the Patent Office have any questions regarding this response or the application in 

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

telephone at (650) 207-3418. All correspondence should continue to be directed to the address 

associated with customer number 60909 

The surcharge fee under 3 7 CFR 1.16( f) is included, and it is believed no fees are 

required for filing this response. 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: July 19, 2012 

Respectfully submitted, 

By: /William E. Nuttle/ 
William E. Nuttle, Reg. No. 42,943 
Attorney for the Applicant(s) 
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r DECLARATION FOR UTILITY OR Attorney Docket 
PM07027D1 Cl P1 Number 

DESIGN 
First Named Inventor 

PATENT APPLICATION 
Igor Polishchuk 

(37 CFR 1.63) COMPLETE IF KNOWN 

Declaration 
Application Number 13/539,466 

Declaration 

□ Submitted ~ 
Submitted After Initial Filing Date July 1, 2012 

With Initial OR Filing (surcharge 

Filing (37 CFR 1.16(f)) Art Unit 
required) 

\... Examiner Name 

I hereby declare that: (1) Each inventor's residence, mailing address, and citizenship are as stated below next to their name; 
and (2) 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 sought on the invention titled: 

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

(Title of the Invention) 

the application of which 

D is attached hereto 

OR 

was filed on (MM/DD/YYYY) 07/01/2012 as United States Application Number or PCT International ---------

~ 

App Ii cation Number 13/539,466 and was amended on (MM/DD/YYYY) (if applicable). --------- ----------
I hereby state that I have reviewed and understand the contents of the above identified application, 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 of the continuation-in-part application. 

Authorization To Permit Access To Application by Participating Offices 

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

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

In accordance with 37 CFR 1.14( c), access may be provided to information concerning the date of filing the Authorization to 
Permit Access to Application by Participating Offices. 

This collection of information 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 application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 21 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. 
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DECLARATION - Utility or Design Patent Application 

Claim of Foreign Priority Benefits 

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 
Country 

Foreign Filing Date Priority Certified Copy Attached? 
Number(s) (MM/DD/YYYY) Not Claimed YES NO 

□ □ □ 
□ □ □ 
□ □ □ 

□ □ □ 

□ Additional foreign application number(s) are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 

Claim of Provisional Priority Benefits 

I hereby claim provisional priority benefits under 35, U.S.C. 119(e) of any United States provisional 
application(s) listed below. 

Prior Provisional Application 
Country 

Filing Date Priority Certified Copy Attached? 
Number(s) (MM/DD/YYYY) Not Claimed YES NO 

60/940, 160 us 05/25/2007 □ □ ~ 
□ □ □ 
□ □ □ 

□ □ □ 
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DECLARATION - Utility or Design Patent Application 

Claim of Prior Application Priority Benefits 

I hereby claim the benefit under Title 35, U.S.C. 120 of any United States application(s), or 365(c) of any PCT International 
application designating the United States, listed below and, insofar as the subject matter of each of the claims of this application 
is not disclosed in the prior United States or PCT International application in the manner provided by the first paragraph of Title 
35, U.S.C. 112, I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations 1.56, which became available between the filing date of the prior application and the national or PCT 
International filing date of this application. 

Prior Application 
Country 

Filing Date Priority Certified Copy Attached? 
Number(s) (MM/DD/YYYY) Not Claimed YES NO 

12/152,518 us 05/13/2008 □ □ ~ 
13/288,919 us 11/03/2011 □ □ ~ 

□ □ □ 

□ □ □ 

Appointment of Patent Practitioners: 

I hereby appoint the patent practitioners associated with the Customer Number 60909 as my respective patent 
attorneys and patent agents, with full power of substitution and revocation, to prosecute this application and to 
transact all business in the U.S. Patent and Trademark Office connected herewith. 
If this patent application is assigned, then the undersigned hereby authorizes the patent attorneys and patent agents 
named herein to accept and follow instructions from the assignee(s) as to any action to be taken in the United States 
Patent and Trademark Office regarding this application without direct communication between the patent attorneys 
and patent agents and the undersigned. In the event of a change in the persons from whom instructions may be 
taken, at least one patent attorney or patent agent named herein will be so notified by the undersigned. 
Direct all correspondence to (check one): 

_X_ Customer Number 60909 OR 
_ Correspondence Address Below: 

CYPRESS SEMICONDUCTOR CORPORATION 
198 Champion Court 
San Jose, California 95134 U.S.A. 
Telephone: (408) 545-7194 
Fax: (408) 545-6911 
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DECLARATION - Utmty or Design Patent Application 

rnrnct ;:di 

t·-4Bme 

Ths: addr,%s 
associ.oiled with 
Customer Numtmr: 

Cypress Semi<..'Orxluctor Corpor<=)tk.m 

.Address 

1 H8 Champion Court 

l60909 
1

1 ~ ~~~~··~···~··~ ......... _____ ~_ 

OR Correspondence 
address oe:ov,< 

CHy ------------------------------------- Stal,;, i Zip - ····················-----------------------------------------

S<=in Jose CA I 951:34 

C~tJi;_t:,y I,, Telephone i I,, Email I 
~ 0 t-WB-545-7194 larz@cypress .. com 

WARNING: 
f:-\itltioner/ai:,plicant is cautioned to 8void .subrnimng personal infom1ation in documents filed in a patent application mat may 
contribute to identify thE:JL Pf~n3<}na! infonnation such as 80cia! security nun1b-:'Jts~ bank ;:3ccount rn.u-:1bBrs, or crnljH e;:ut{ nurnbE:rs 
(c-!hBr than a chE:ck or crHc~:t i:;;:lrd i~u!horiz;~tion !Orrn PTtl-,20;}8 subrniftHrj for payrnent purposHs) ls never rt1Quii~d by the 
USPTO to support a p-etit,on or cin applimtion. !f this type of personal iflforrn8!ion is included 1n documents submitted to th,:.: 
US:PTO, petitlonersiapplicarits shou!d consider redacting s1.Jct1 personod information from the documents before submitting ttHm1 
to th~3 USPTO. PeUtionerh~ppHc,ant !s a.dviwd that the rec,c:srd of a patent tlppik:,aHon is avaHabJe to the pubnc after-· publication of 
Hli~ ;appllGf!!k:n (uni~~ss El non·-·Pt-tbi:caUon request -in G{)rnpHance tvith :]7 CFH 1.21:3(H) }8 rnadH Jn thH ~3ppncatlon) or issuance ~)f 

a p,itenL Furthermore, the ;-ecord from an abandoned appiication n--iay· a,so ~ avai!ab!0 to the pwb!ic if the application is 
ru-f!}n}rux::d in a pubHshed appncatlo:: or an issued pat~3:f:'f {sea 37 C-FR 1 :14}_. t~'i"lecks and cred-!t c~ffd authodzation fonns 
F:rrc)-~2038 subn1~tlnd k~r pByrnE:nt purposes ~ffB not n::h~}n::Ki in the ~!ppger:1Uon fUE: Bnd ihHrHk:•rE: :~n~ not pubHcJy· a,..,aH.ab!H. 
Peti!ionert&pp-lic-ant ls advised that documents wriich forrn tt,e record of a patent application (wch as the PTOlSB/01) are piaced 
into the Pdvacy Act .:system of records DEPARTMENT OF COMfvlERC:E, CO!v!!VlERCE~PAT-7, System ,:$,ne: Patent App!icatirm 
~cues. DoGu:nents not retairu~d in i-~fl appHcat~on We (such ~s tJ1e PT0-.203,8) are p{aced into th~} :Prlve~.cy f\ct systt:Kn of 
CC)r..l1rv1r-:Ht:EJP AT-T~1--· i 0, SliSf~~n1 ni~n1E~: f)c_;pa,.sit Accounts an(i Ek:ctrt}ruf..~ F.,u.r:ds 7~Li:ff?sft:r F~tn!Ues. 

! h1,reby ded~im that an statements made herein of rny ov,·1, !H,owledge am true i:md that all statements !N,de <:m information and 
bE,!ief arn tiBHev0d to be true; and further tlml these statements ·,w:!m made wlth the lrnowledw, tha! willful fol~m sfafornrn1ls and 
the like so mad.i are puni~,hab!0 by line <ff lmprisonrrn,mt, or both, undBr 18 U.S.C. i001 .~m:l ih:1t sud1 vvill(ul talse staternents 
Hlay jeop.2trdlze the vaHdity of u--ie sppHcation or any patent i~;st.ted thereon. 

NAME OF SOLE OR FIRST INVENTOR; ! [,,,,J ,4.. p~Ution has been flied for ihis t.n1s!9ne·d inver1tor 
Faniiiy Nan:e or Surni:lH1{: 

City I,,_ State I,_ Zip !,_· Coun!ry 
Fremont CA 94538 US 

,,,,,,,,,,,,,,,,,,,,,,,,,,,~~~,~~------------------•nnnnnnnnn,in•••••••••••••n•nnnnnnnn•••n•nnnnnnnnnnnnt•••••nn••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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PTOl$~.V◊2..-'\ (f)7-•Ci7~ 
,{~~~i:f.,-:•:-,."~d f~X•:..:~~ UH·tti..,3~1 •'J0/3q;'".?.(110. :JMB 06$1-{,'-03.2 

u,s. P&i€tl~ ~---.<j Tt~:i.ie-t{~i"$fk omc~.; lJ.S. DEPAFrrr;...~E!•ff "Of COMMER Cl:: 
~$~~d:e!'·t~ P:3£:!".,..'""lo"h)l"k H~~U:";th~~ At.t: ... ~ ·{9~~Q~XStti-•S a~<~~~ tp f5,:a;:<r•P ly B i.x;*ey-ti.;)t·l ~~f ir-.k,ni~~t~Rft :..:nit~❖~ (~ ~.:.mlts;n~ FS ,;Bj~t} 0MB r.:::.:m·:S'v! n:;;;n~sr. 

i Al)OITIONAl !NVENTOR{~H l 
[).E:Cl.AR.AT:i·ON: i Sup;p~~·n11:~nt~~ S~leet ~ 

: E§:fl!l:L ,,, i:<< 1 
• J 

I Name of Addmona,~,~Qh,t !nvento~-· _!f_a_._fl .. Y .... : ..,_ _____ ~L _______ J __ A_P_'_e_ii'_;1.t_:,,_;i_h_El_s_t_i•_Be_1_1_t_i,t_J<_i_f,_x_ti_,i_s_,,_·,_1s_·i,i_~_"'-''_1_ii_-,v_·"'_'r_1t_t}_r _____ --s 

i GiVeri Name ~TI:rat-~nd rn:d-d!& {it ~)nv)) i fan1i~~ N~me ::)r St:rnarnfj 

I I i~1•/ent.i::.~~s 
I $tgn~t~re ,.;;,, ••••• ,. •w.>·~:A 

I Zichror.~Yoakev :::.: .. ,,..-· ··;;ij ll H .. 
~~ ..;R.:.;;:;:.>•.3:,;.a:J,"'(j"'e"'N.:cc::e;.:;.::C:..;•it;;.,i)c..' _______________ ,.,_!_:i' __ . __ t~ .. J .. e __ .,,.,./ .. f ______ ,_r;.A;.'lt;.i..;ntrw;..o.· ________ '-'c"-_;,;..;n;;:z;;~•..;fl;;S..;~"""'p_· ______ --! 

~ 66 Yig<3;---~Aion Sttet~t 
I 
I 
I 
I 

i ~J.atltr: __ o .... A ... <"' ... , .. :1t .. e ... s ... ~ .. ----------------,,--------------.......----------,-------------,1 l}·•······••-'•-'•>•••-'•"'-""· 
I 
i Zichron~\'oakev 30900 ~L 
~ C3h,i I Sta.tc-:~ ~~ip Country t ---~;;;;;,l.;..... ___________ ___,_-""""---------'-'==""'----------,i 

! Name of Arld.itlo.<-Ja% Joint Inventor, if i?ltry': ! □ 

Rarnkurnar 

l 

~ San Jas~~ 
I 
~ Res~dence: Citv 
I . 

CA 
Stale. 

us 

□ ' 

State 

9Si29 us 
C_2~!l.t'L-------~ 

Thi~ -.":o:tksc::tion -.:-f :~;form~t~~n-~ :-~-quk~-d hy' 35 UrS3::, ~ 1:5 «=-~d .S't" ·Cf~~ ·t,6:.8. Hi:e, 1nf-..1n-n2:l~o.: rn: required ~v ,;:,bi:;aiN 1.x ret-,.i-1~ a ben,t1-tV. b)' the rvbiiv ,..,.+iich i~ io f;ie 
(~nd t}y- th& US.PT(; tn pr'Vce.S~J a:-~· ap;:,kcat,Qn. C0~ilo0r:ti-.dlty ·1s ~}~.H.,em~rl by 3·5 ,rs,c. 123. ·Qnd 3-i' c::R i_. ~ 1 a;-:.d i. ~~- Thrs {~}i&.::tt11'· ~s 6£:'U.r~s!ed t~ ta.ke 3i 
tninUt'3S k1 ccm:1-1lr,t.~. fr;rj;_i,."-Jln$J ~::."-:i-t'i'H:1Jm:~. P•'"·-S:p:.=J.rln~t :S.fld -St.•bmittw~s.; tl'!:~ ~)n~fj.J;et"C,"lj ":::J.P:P~•r:at5n.t1 f..:~Nn tt~ llie us~rct .• fitn~ 1..r..'1::} \("d:-y· iJepe111-dln~ fj~J{Jn ti-,-e- ir:;;.1!-.. 1.JiJa! 
~;s,•of! . .:>.ny :-:--!l,..,,m~n~~ on ·t.:i1-~ a::rnc:~m-t i?f far-13. yc:u requfrti tl) c~,rrn.:.1f,:;it..e th~~ t,1:~rn .?r-~,;,Y.:.:r..~ ~:.:;g9~$ti\:'.it~$. k,i r~1:.1~:,~\:)g tt,)s t.r1~i~~n, ~hc..x.,:d J>e ;$:r!":~t t-t.;; .~he C~)~f k:forrr:~~i'.:.~~: 
Q~.:;~x. lU_3. P:~te_nt .?n<? r.-~~e-:~1'-~k Oftk:t':, l.LS.. t}t1p~~,j~~et~t ,:;,! C1)i"}~-m~ft"&, f .0, -Sn:-:. 14!?-C:{ A~~~,~{V~ris. V,~ <-"~S ~J.14.SD. DO NOT SEN{) FEE-~- O:R COMPL~Tf.O 
FO~:::M~~ TO TH~S A.ODt~f~~~;. Sf~D ':O: Cnmmiss~r'HH' io,'f P'$tent:s~ P.O. ~ox i4SOJ Ah1x~rsdf::~~ VA. 2~:3.1 :3--14...W. 
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PTO/SB/02A (07 -07) 
Approved for use through 09/30/2010. 0MB 0651-0032 

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

DECLARATION 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if anv)) 

Sagy 

Inventor's 
Siqnature 

Zicilron-Yoakev 
Residence City State 

66 Yigal-Alon Street 

Mailing Address 

Zicl1ron-Yoakev 
City State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

Krisilnaswamy 

Inventor's /<::?"-P II f c{"'{ r f 
Signature 

---
San Jose CA 
Residence: City State 

1193 Lynbrook Way 

Mailing Address 

San Jose CA 
City State 

Name of Additional Joint Inventor, if any: I 
Given Name (first and middle (if any)) 

Inventor's 
Signature 

Residence: City State 

Mailing Address 

City State 

ADDITIONAL INVENTOR(S) 
Supplemental Sheet 

Paae 1 of 1 

□ A petition has been filed for this unsigned inventor 

Familv Name or Surname 

Levy 

Date 

IL IL 
Country Citizenship 

30900 IL 
Zip Country 

□ A petition has been filed for this unsigned inventor 

Family Name or Surname 

Ramkumar 

Date /: o\. 

us us 
Country Citizenship 

95129 us 
Zip Country 

□ A petition has been filed for this unsigned inventor 

Family Name or Surname 

Date 

Country Citizenship 

Zip Country 
This collection of information 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 application. Confidentiality is governed by 35 U S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 21 
minutes to complete including gatl1enng, 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 
Office,·, US Patent and Trademark Office, US. Department of Commerce, PO 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 (1-800-786-9199) and select option 2. 
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Electronic Patent Application Fee Transmittal 

Application Number: 13539466 

Filing Date: 01-Jul-2012 

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

First Named Inventor/Applicant Name: Igor POLISH CH UK 

Filer: William Edward Nuttle 

Attorney Docket Number: PM07027Dl Cl Pl 

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: 

Late filing fee for oath or declaration 1051 1 130 130 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Sandisk Technologies, Inc. - Ex. 1040, Page 000301



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 130 

Sandisk Technologies, Inc. - Ex. 1040, Page 000302



Electronic Acknowledgement Receipt 

EFSID: 13297263 

Application Number: 13539466 

International Application Number: 

Confirmation Number: 5842 

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: William Edward Nuttle 

Filer Authorized By: 

Attorney Docket Number: PM07027Dl Cl Pl 

Receipt Date: 19-JUL-2012 

Filing Date: 01-JUL-2012 

Time Stamp: 19:34:53 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $130 

RAM confirmation Number 6226 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

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

Sandisk Technologies, Inc. - Ex. 1040, Page 000303



95149 

1 
Applicant Response to Pre-Exam PM07027D1 Cl Pl _RESP _MISSIN 

2 
Formalities Notice G_PARTS.pdf 

no 
5a70869a850ceb74889a 1 d5fc56ef3119ae0 

89b7 

Warnings: 

Information: 

923395 

2 Oath or Declaration filed 
PM07027D1 CIPl_Dec_Signed. 

no 6 
pdf 

a50be0aa8e8930917017a060a7 c604cb97b 
f4b3c 

Warnings: 

Information: 

30238 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
a03a a 1 d c87 ab00004ef1 88ed 2cb2a3 3 ad 59 

1ab3d 

Warnings: 

Information: 

Total Files Size (in bytes) 1048782 

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. 

Sandisk Technologies, Inc. - Ex. 1040, Page 000304



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

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

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

13/539,466 07/01/2012 Igor POLISHCHUK PM07027Dl CIPl 
CONFIRMATION NO. 5842 

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

1111111111111111111111 ll]~!l]!~l!~l!~H! 111!~11111111111111111111 IIII IIII 

Date Mailed: 07/17/2012 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

• The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest, 
is required. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in 
37 CFR 1.16(f) of $130 for a non-small entity, must be submitted. 

SUMMARY OF FEES DUE: 

Total fee(s) required within TWO MONTHS from the date of this Notice is $130 for a non-small entity 
• $130 Surcharge. 

page 1 of 2 

Sandisk Technologies, Inc. - Ex. 1040, Page 000305



Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/smunpanthovong/ 

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

page 2 of 2 

Sandisk Technologies, Inc. - Ex. 1040, Page 000306



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/539,466 

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 20 (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. 

Sandisk Technologies, Inc. - Ex. 1040, Page 000307



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 

13/539,466 07/01/2012 2812 1250 PM07027DICIP1 20 3 

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

CONFIRMATION NO. 5842 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~H! lll!~Hll lllll 111111111111111111 

Date Mailed: 07/17/2012 

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-Yoakev, ISRAEL; 
Krishnaswamy RAMKUMAR, San Jose, CA; 

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

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CIP of 13/288,919 11/03/2011 
which is a DIV of 12/152,518 05/13/2008 PAT 8063434 
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: 07/16/2012 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/539,466 

Projected Publication Date: Request for Non-Publication Acknowledged 

Non-Publication Request: Yes 

Early Publication Request: No 
page 1 of 3 

Sandisk Technologies, Inc. - Ex. 1040, Page 000308



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 

page 2 of 3 

Sandisk Technologies, Inc. - Ex. 1040, Page 000309



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. 

page 3 of 3 

Sandisk Technologies, Inc. - Ex. 1040, Page 000310



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

Inventors: 

Igor Polishchuk 

Sagy Levy 

Krishnaswamy Ramkumar 

Prepared by: 
WILLIAM NUTTLE 

P.O. BOX 4240 
FOSTER CITY, CALIFORNIA 94404 

(650) 207-3404b 

Cypress ref.:PM07027D1CIP1 

Sandisk Technologies, Inc. - Ex. 1040, Page 000311



CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of co-pending U.S. application 

Ser. No. 13/288,919, filed November 3, 2011, which is a divisional of U.S. Application 

Ser. No. 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, filed May 25, 2007, all of which 

application are hereby incorporated by reference in their entirety. 

TECHNICAL FIELD 

[0002] 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 

[0003] 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 
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dielectric layers. A programming voltage applied to the control gate traps a charge on 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 programming 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-

[0004] An important measure of merit for flash memories is data retention time, 

which 1s 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 threshold voltage (VTE) limiting data retention of the memory transistor. 

[0005] 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) of 

less than about 1.E+07 seconds. 

[0006] 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 
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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. 

[0007] 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. 

[0008] 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 

[0009] The present invention provides a solution to these and other problems, and 

offers further advantages over conventional memory cells or devices and methods of 

fabricating the same. 

[0010] Generally, the device includes a memory transistor compnsmg a 

polysilicon channel region electrically connecting a source region and a drain region 

formed in a substrate, an oxide-nitride-nitride-oxide (ONNO) stack disposed above the 

channel region, and a high work function gate electrode formed over a surface of the 

ONNO stack. In one embodiment, the ONNO stack includes a multi-layer charge­

trapping region including an oxygen-rich first nitride layer and an oxygen-lean second 
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nitride layer disposed above the first nitride layer. In another embodiment, the multi-layer 

charge-trapping region further includes an oxide anti-tunneling layer separating the first 

nitride layer from the second nitride layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 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: 

[0012] 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; 

[0013] 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; 

[0014] 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 transistor and non-volatile memory transistor according to an 

embodiment of the present invention; 

[0015] 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; 

[0016] FIGs. 4A and 4B illustrates a cross-sectional view of a non-volatile 

memory device including an ONONO stack; 
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[0017] FIG. 5 depicts a flowchart representing a series of operations in a method 

for fabricating a non-volatile charge trap memory device including an ONONO stack, in 

accordance with an embodiment of the present invention; 

[0018] FIG. 6A illustrates a non-planar multigate device including a multi-layer 

charge-trapping region; 

[0019] FIG. 6B illustrates a cross-sectional view of the non-planar multigate 

device of FIG. 6A; 

[0020] FI Gs. 7 A and 7B illustrate a non-planar multigate device including a 

multi-layer charge-trapping region and a horizontal nanowire channel; 

[0021] FIG. 7C illustrates a cross-sectional view of a vertical string of non-planar 

multigate devices of FIG. 7A; 

[0022] FIGs. 8A and 8B illustrate a non-planar multigate device including a 

multi-layer charge-trapping region and a vertical nanowire channel; 

[0023] FIGs. 9A through 9F illustrate a gate first scheme for fabricating the non-

planar multigate device of FIG. 8A; and 

[0024] FI Gs. 1 0A through 1 OF illustrate a gate last scheme for fabricating the 

non-planar multigate device of FIG. 8A. 

DETAILED DESCRIPTION 

[0025] 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-
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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. 

[0026] 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. 

[0027] 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 

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. 

[0028] 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. 

[0029] 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-
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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. 

[0030] 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 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. 

[0031] 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 
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top, charge trapping oxynitride layer 210A and a lower, substantially trap free oxynitride 

layer 210B. 

[0032] 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. 

[0033] 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 dielectric layer is formed or grown using a steam 

anneal. Generally, 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. 

[0034] 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 
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combined thickness of from about 70 A to about 150 A, and more preferably about 100 

A. The 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 ofN2O 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 about 7: 1, and can be 

introduced at a flow rate of from about 5 to about 200 standard cubic centimeters per 

minute (seem). 

[0035] The top, charge trapping oxynitride layer 21 0A 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 predetermined ratio to 
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provide a narrow band gap energy level in the oxynitride charge 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. 

[0036] It has been found that an oxynitride layer produced or deposited under the 

above conditions yields a trap-rich oxynitride layer 21 0A, which improves the program 

and erase speed and increases of the initial difference (window) between program and 

erase 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. 

[0037] Alternatively, the charge trapping oxynitride layer 210A can be deposited 

over the bottom oxynitride layer 21 OB 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 21 0A is 

followed by a thermal annealing step in a nitrogen atmosphere including nitrous oxide 

(N2O), NH3, and/or nitrogen oxide (NO). 

[0038] Preferably, the top, charge trapping oxynitride layer 21 0A is deposited 

sequentially in the same CVD tool used to form the bottom, trap free oxynitride layer 

21 OB, substantially without breaking vacuum on the deposition chamber. More 
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preferably, the charge trapping oxynitride layer 210A is deposited substantially without 

altering the temperature to which the substrate 206 was heated during deposition of the 

trap free oxynitride layer 210B. 

[0039] 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. 

[0040] 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 306 to a 

silicon source, such as silane, chlorosilane, or dichlorosilane, and an oxygen-containing 

gas, such as 0 2 or N2O 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. 

[0041] 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. 
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[0042] 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. 

[0043] 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. 

[0044] The oxide layer 214 of the logic transistor can include a layer of Si02 

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. 

[0045] 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 
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ONO dielectric stack is formed to form a silicon-oxide-nitride-oxide-silicon (SONOS) 

gate stack of a SON OS memory transistor. 

[0046] 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 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 

through the addition of gases such as phosphine, arsine, diborane or difluoroborane (BF2) 

to the CVD chamber during the low pressure CVD process. 

[0047] 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 
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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. 

[0048] 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. 

[0049] 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 

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 processing. 

[0050] 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 
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from about 1 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. 

[0051] 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 tunnel dielectric 

layer 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. 

[0052] 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 

regions 330, and, optionally, can include one or more sidewall spacers 332 surrounding 
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the gate electrically insulate it from contacts (not shown) to the SID 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. 

[0053] 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. 

Implementations and Alternatives 

[0054] In one aspect the present disclosure is directed to semiconductor devices 

including memory transistors with a high work function gate electrode and a multi-layer 

charge-trapping region. FIG. 4A is a block diagram illustrating a cross-sectional side 

view of an embodiment of one such memory transistor 400. The memory transistor 400 

includes a ONNO stack 402 including an ONNO structure 404 formed over a surface 406 

of a substrate 408. Substrate 408 includes one or more diffusion regions 410, such as 

source and drain regions, aligned to the gate stack 402 and separated by a channel region 

412. Generally, the ONNO stack 402 includes a high work function gate electrode 414 

formed upon and in contact with the ONNO structure 404. The high work function gate 

electrode 414 is separated or electrically isolated from the substrate 408 by the ONNO 

structure 404. The ONNO structure 404 includes a thin, lower oxide layer or tunnel 

dielectric layer 416 that separates or electrically isolates the ONNO stack 402 from the 

channel region 412, a top or blocking dielectric layer 420, and a multi-layer charge­

trapping region 422. 

17 Cypress ref.:PM07027D1CIP1 

Sandisk Technologies, Inc. - Ex. 1040, Page 000327



[0055] The nanowire channel region 412 can compnse polysilicon or 

recrystallized polysilicon to form a monocrystalline channel region. Optionally, where 

the channel region 412 includes a crystalline silicon, the channel region can be formed to 

have <100> surface crystalline orientation relative to a long axis of the channel region. 

[0056] The high work function gate electrode 414 includes a doped polysilicon 

layer formed or deposited in a low pressure CVD process and having a thickness of from 

about 200 A to about 2000 A. As noted above, the polysilicon layer of the high work 

function gate electrode 414 can be formed or grown directly as a doped polysilicon layer 

through the addition of gases such as phosphine, arsine, diborane or difluoroborane (BF2) 

to the CVD chamber during the low pressure CVD process, or can be doped following 

the growth or formation in the CVD process using an ion implantation process. In either 

embodiment, the polysilicon layer of the high work function gate electrode 414 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. In an exemplary embodiment, the polysilicon layer of the high work function gate 

electrode 414 is doped by implanting boron (B+) or BF2 ions at an energy of from about 5 

to about 100 kilo-electron volts (ke V), and a dose of from about 1 e 14 cm-2 to about 1 e 16 

cm-2 to form an N-type (NMOS) memory transistor. 

[0057] The tunnel dielectric layer 416 may be any material and have any 

thickness suitable to allow charge carriers to tunnel into the multi-layer charge-trapping 

region 422 under an applied gate bias while maintaining a suitable barrier to leakage 

when the memory transistor 400 is unbiased. In one embodiment, the tunnel dielectric 

layer 416 is formed by a thermal oxidation process and is composed of silicon dioxide or 
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silicon oxy-nitride, or a combination thereof. In another embodiment, the tunnel dielectric 

layer 416 is formed by chemical vapor deposition (CVD) or atomic layer deposition 

(ALD) and is composed of a dielectric layer which may include, but is not limited to, 

silicon nitride, hafnium oxide, zirconium oxide, hafnium silicate, hafnium oxy-nitride, 

hafnium zirconium oxide and lanthanum oxide. In a specific embodiment, the tunnel 

dielectric layer 416 has a thickness in the range of 1-10 nanometers. In a particular 

embodiment, the tunnel dielectric layer 416 has a thickness of approximately 2 

nanometers. 

[0058] In one embodiment, the blocking dielectric layer 420 comprises a high 

temperature oxide (HTO). The higher quality HTO oxide enables the blocking dielectric 

layer 420 to be scaled in thickness. In an exemplary embodiment, the thickness of the 

blocking dielectric layer 420 comprising a HTO oxide is between 2.5 nm and 10.0 nm. 

[0059] In another embodiment, the blocking dielectric layer 420 is further 

modified to incorporate nitrogen. In one such embodiment, the nitrogen is incorporated in 

the form of an ONO stack across the thickness of the blocking dielectric layer 420. Such 

a sandwich structure in place of the conventional pure oxygen blocking dielectric layer 

advantageously reduces the EQT of the entire stack 402 between the channel region 412 

and high work function gate electrode 414 as well as enable tuning of band offsets to 

reduce back injection of carriers. The ONO stack blocking dielectric layer 420 can then 

be incorporated with the tunnel dielectric layer 416 and the multi-layer charge trapping 

layer 422 comprising an oxygen-rich first nitride layer 422a, an oxygen-lean second 

nitride layer 422b and an anti-tunneling layer 422c. 
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[0060] The multi-layer charge-trapping region 422 generally includes at least two 

nitride layers having differing compositions of silicon, oxygen and nitrogen, including an 

oxygen-rich, first nitride layer 422a, and a silicon-rich, nitrogen-rich, and oxygen-lean 

second nitride layer 422b, a silicon-rich. In some embodiments, such as that shown in 

FIG. 4B, the multi-layer charge-trapping region further includes an anti-tunneling layer 

422c comprising an oxide, such as silicon dioxide, separating the oxygen-lean second 

nitride layer 422b from the oxygen-rich, first nitride layer 422a, to provide a ONONO 

stack 402 including an ONONO structure 404. 

[0061] It has been found that an oxygen-rich, first nitride layer 422a decreases the 

charge loss rate after programming and after erase, which is manifested in a small voltage 

shift in the retention mode, while a silicon-rich, nitrogen-rich, and oxygen-lean second 

nitride layer 422b improves the speed and increases of the initial difference between 

program and erase voltage without compromising a charge loss rate of memory 

transistors made using an embodiment of the silicon-oxide-oxynitride-oxide-silicon 

structure, thereby extending the operating life of the device. 

[0062] It has further been found the anti-tunneling layer 422c substantially 

reduces the probability of electron charge that accumulates at the boundaries of the 

oxygen-lean second nitride layer 422b during programming from tunneling into the first 

nitride layer 422a, resulting in lower leakage current than for a conventional non-volatile 

memory transistor. 

[0063] The multi-layer charge-trapping region can have an overall thickness of 

from about 50 A to about 150 A, and in certain embodiments less than about 100 A, with 
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the with the thickness of the anti-tunneling layer 422c being from about 5 A to about 20 

A, and the thicknesses of the nitride layers 404b, 404a, being substantially equal. 

[0064] A method or forming or fabricating a semiconductor device including a 

memory transistor with a high work function gate electrode and a multi-layer charge­

trapping region according to one embodiment will now be described with reference to the 

flowchart of FIG. 5. 

[0065] Referring to FIG. 5, the method begins with forming a tunnel dielectric 

layer, such as a first oxide layer, over a silicon containing layer on a surface of a substrate 

(500). The tunnel dielectric layer can be formed or deposited by any suitable means, 

including a plasma oxidation process, In-Situ Steam Generation (ISSG) or a radical 

oxidation process. In one embodiment, the radical oxidation process involves flowing 

hydrogen (H2) and oxygen (02) gas into a processing chamber or furnace to effect growth 

of a the tunnel dielectric layer by oxidation consumption of a portion of the substrate. 

[0066] Next, an oxygen-rich first nitride layer of the multi-layer charge-trapping 

region is formed on a surface of the tunnel dielectric layer (502). In one embodiment, the 

oxygen-rich first nitride layer is formed or deposited in a low pressure CVD process 

using a silicon source, such as silane (SiH4), chlorosilane (SiH3Cl), dichlorosilane or 

DCS (SiH2Cb), tetrachlorosilane (SiC14) or Bis-TertiaryButylAmino Silane (BTBAS), 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. 

Alternatively, gases in which hydrogen has been replaced by deuterium can be used, 

including, for example, the substitution of deuterated-ammonia (ND3) for NH3 . The 

substitution of deuterium for hydrogen advantageously passivates Si dangling bonds at 
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the silicon-oxide interface, thereby increasing an NBTI (Negative Bias Temperature 

Instability) lifetime of the devices. 

[0067] For example, the lower or oxygen-rich first nitride layer can be deposited 

over the tunnel dielectric layer by placing the substrate in a deposition chamber and 

introducing a process gas including N2O, NH3 and DCS, 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 degrees Celsius to about 850 degrees Celsius 

and in certain embodiments at least about 760 degrees Celsius, for a period of from about 

2.5 minutes to about 20 minutes. In particular, the process gas can include a first gas 

mixture ofN2O 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 about 7: 1, and can be 

introduced at a flow rate of from about 5 to about 200 standard cubic centimeters per 

minute (seem). It has been found that an oxynitride layer produced or deposited under 

these condition yields a silicon-rich, oxygen-rich first nitride layer. 

[0068] Next, an anti-tunneling layer is formed or deposited on a surface of the 

first nitride layer (504). As with the tunnel dielectric layer, the anti-tunneling layer can be 

formed or deposited by any suitable means, including a plasma oxidation process, In-Situ 

Steam Generation (ISSG) or a radical oxidation process. In one embodiment, the radical 

oxidation process involves flowing hydrogen (H2) and oxygen (02) gas into a batch­

processing chamber or furnace to effect growth of the anti-tunneling layer by oxidation 

consumption of a portion of the first nitride layer. 

[0069] The top or oxygen-lean second nitride layer of the multi-layer charge-

trapping region is then formed on a surface of the anti-tunneling layer (506). The oxygen-
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lean second nitride layer can be deposited over the anti-tunneling layer in a CVD process 

using a process gas including N2O, NH3 and DCS, at a chamber pressure of from about 5 

mT to about 500 mT, and at a substrate temperature of from about 700 degrees Celsius to 

about 850 degrees Celsius and in certain embodiments at least about 760 degrees Celsius, 

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 ofDCS and NH3 mixed in a ratio of from about 1:7 to 

about 7: 1, and can be introduced at a flow rate of from about 5 to about 20 seem. It has 

been found that a nitride layer produced or deposited under these condition yields a 

silicon-rich, nitrogen-rich, and oxygen-lean second nitride layer, which improves the 

speed and increases of the initial difference between program and erase voltage without 

compromising a charge loss rate of memory transistors made using an embodiment of the 

silicon-oxide-oxynitride-oxide-silicon structure, thereby extending the operating life of 

the device. 

[0070] In some embodiments, the oxygen-lean second nitride layer can be 

deposited over the anti-tunneling layer in a CVD process using a process gas including 

BTBAS and ammonia (NH3) mixed at a ratio of from about 7:1 to about 1:7 to further 

include a concentration of carbon selected to increase the number of traps therein. The 

selected concentration of carbon in the second oxynitride layer can include a carbon 

concentration of from about 5% to about 15%. 

[0071] Next, a top, blocking oxide layer or blocking dielectric layer is formed on 

a surface of the oxygen-lean second nitride layer of the multi-layer charge-trapping 

region (508). As with the tunnel dielectric layer and the anti-tunneling layer the blocking 
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dielectric layer can be formed or deposited by any suitable means, including a plasma 

oxidation process, In-Situ Steam Generation (ISSG) or a radical oxidation process. In one 

embodiment, the blocking dielectric layer comprises a high-temperature-oxide (HTO) 

deposited using CVD process. Generally, the deposition process includes exposing the 

substrate 306 to a silicon source, such as silane, chlorosilane, or dichlorosilane, and an 

oxygen-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. 

[0072] Alternatively, the blocking dielectric layer is formed usmg an ISSG 

oxidation process. In one embodiment, the ISSG is performed in an RTP chamber, such 

as the ISSG chamber from Applied Materials described above, at pressures of from about 

8 to 12 Torr and a temperature of about 1050 °C with an oxygen rich gas mixture 

hydrogen to which from about 0.5% to 33% hydrogen has been added. 

[0073] It will be appreciated that in either embodiment the thickness of the 

second nitride layer may be adjusted or increased as some of the oxygen-lean second 

nitride layer will be effectively consumed or oxidized during the process of forming the 

blocking dielectric layer. 

[0074] Finally, a high work function gate electrode is formed upon and in contact 

with the blocking dielectric layer (510). The high work function gate electrode includes a 

doped polysilicon layer formed or deposited in a low pressure CVD process and having a 

thickness of from about 200 A to about 2000 A. As noted above, the polysilicon layer of 

the high work function gate electrode can be formed or grown directly as a doped 
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polysilicon layer through the addition of gases such as phosphine, arsine, diborane or 

difluoroborane (BF2) to the CVD chamber during the low pressure CVD process, or can 

be doped following the growth or formation in the CVD process using an ion 

implantation process. In either embodiment, the polysilicon layer of the high work 

function gate electrode 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. In an exemplary embodiment, the polysilicon layer of 

the high work function gate electrode is doped by implanting boron (B+) or BF2 ions at an 

energy of from about 5 to about 100 kilo-electron volts (ke V), and a dose of from about 

le14 cm-2 to about le16 cm-2 to form an N-type (NMOS) memory transistor. 

[0075] With the completion of the gate stack fabrication, further processing may 

occur as known in the art to conclude fabrication of a SON OS-type memory device. 

[0076] In another aspect the present disclosure is also directed to multigate or 

multigate-surface memory transistors including charge-trapping regions overlying two or 

more sides of a channel region formed on or above a surface of a substrate, and methods 

of fabricating the same. Multigate devices include both planar and non-planar devices. A 

planar multigate device (not shown) generally includes a double-gate planar device in 

which a number of first layers are deposited to form a first gate below a subsequently 

formed channel region, and a number of second layers are deposited thereover to form a 

second gate. A non-planar multigate device generally includes a horizontal or vertical 

channel region formed on or above a surface of a substrate and surrounded on three or 

more sides by a gate. 
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[0077] FIG. 6A illustrates one embodiment of a non-planar multigate memory 

transistor including with a high work function gate electrode. Referring to FIG. 6A, the 

memory transistor 600, commonly referred to as a finFET, includes a channel region 602 

formed from a thin film or layer of semiconducting material overlying a surface 604 on a 

substrate 606 connecting a source region 608 and a drain region 610 of the memory 

transistor. The channel region 602 is enclosed on three sides by a fin which forms a gate 

612 of the device. The thickness of the gate 612 (measured in the direction from source 

region to drain region) determines the effective channel region length of the device. As 

with the embodiments described above, the channel region 602 can comprise polysilicon 

or recrystallized polysilicon to form a monocrystalline channel region. Optionally, where 

the channel region 602 includes a crystalline silicon, the channel region can be formed to 

have <100> surface crystalline orientation relative to a long axis of the channel region. 

[0078] In accordance with the present disclosure, the non-planar multigate 

memory transistor 600 of FIG. 6A can include a high work function gate electrode and a 

multi-layer charge-trapping region. FIG. 6B is a cross-sectional view of a portion of the 

non-planar memory transistor of FIG. 6A including a portion of the substrate 606, 

channel region 602 and the gate 612 illustrating a high work function gate electrode 614 

and a multi-layer charge-trapping region 616. The gate 612 further includes a tunnel 

dielectric layer 618 overlying a raised channel region 602, and a blocking dielectric layer 

620 overlying the blocking dielectric layer to form a control gate of the memory 

transistor 600. The channel region 602 and gate 612 can be formed directly on substrate 

606 or on an insulating or dielectric layer 622, such as a buried oxide layer, formed on or 

over the substrate. 
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[0079] As with the embodiments described above, the high work function gate 

electrode 614 includes a doped polysilicon layer formed or deposited in a low pressure 

CVD process and having a thickness of from about 200 A to about 2000 A. The 

polysilicon layer of the high work function gate electrode 614 can be formed or grown 

directly as a doped polysilicon layer through the addition of gases such as phosphine, 

arsine, diborane or BF2, and 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 eV to about 5.3 eV. In an exemplary embodiment, the polysilicon layer of the 

high work function gate electrode 614 is doped to a concentration of from about le14 cm-

2 to about le16 cm-2
. 

[0080] Referring to FIG. 6B, the multi-layer charge-trapping region 616 includes 

at least one lower or bottom oxygen-rich first nitride layer 616a including nitride closer to 

the tunnel dielectric layer 618, and an upper or top oxygen-lean second nitride layer 616b 

overlying the oxygen-rich first nitride layer. Generally, the oxygen-lean second nitride 

layer 616b includes a silicon-rich, oxygen-lean nitride layer and includes a majority of a 

charge traps distributed in the multi-layer charge-trapping region, while the oxygen-rich 

first nitride layer 616a includes an oxygen-rich nitride or silicon oxynitride, and is 

oxygen-rich relative to the oxygen-lean second nitride layer to reduce the number of 

charge traps therein. By oxygen-rich it is meant wherein a concentration of oxygen in the 

oxygen-rich first nitride layer 616a is from about 15 to about 40%, whereas a 

concentration of oxygen in oxygen-lean second nitride layer 616b is less than about 5%. 

[0081] In one embodiment, the blocking dielectric 620 also includes an oxide, 

such as an HTO, to provide an ONNO structure. The channel region 602 and the 

27 Cypress ref.:PM07027D1CIP1 

Sandisk Technologies, Inc. - Ex. 1040, Page 000337



overlying ONNO structure can be formed directly on a silicon substrate 606 and overlaid 

with a high work function gate electrode 614 to provide a SONNOS structure. 

[0082] In some embodiments, such as that shown in FIG. 6B, the multi-layer 

charge-trapping region 616 further includes at least one thin, intermediate or anti­

tunneling layer 616c including a dielectric, such as an oxide, separating the oxygen-lean 

second nitride layer 616b from the oxygen-rich first nitride layer 616a. As noted above, 

the anti-tunneling layer 616c substantially reduces the probability of electron charge that 

accumulates at the boundaries of the oxygen-lean second nitride layer 616b during 

programming from tunneling into the first nitride layer 616a. 

[0083] As with the embodiments described above, either or both of the oxygen-

rich first nitride layer 616a and the oxygen-lean second nitride layer 616b can include 

silicon nitride or silicon oxynitride, and can be formed, for example, by a CVD process 

including N2O/NH3 and DCS/NH3 gas mixtures in ratios and at flow rates tailored to 

provide a silicon-rich and oxygen-rich oxynitride layer. The second nitride layer of the 

multi-layer charge storing structure is then formed on the middle oxide layer. The 

oxygen-lean second nitride layer 616b has a stoichiometric composition of oxygen, 

nitrogen and/or silicon different from that of the oxygen-rich first nitride layer 616a, and 

may also be formed or deposited by a CVD process using a process gas including 

DCS/NH3 and N2O/NH3 gas mixtures in ratios and at flow rates tailored to provide a 

silicon-rich, oxygen-lean top nitride layer. 

[0084] In those embodiments including an intermediate or anti-tunneling layer 

616c including oxide, the anti-tunneling layer can be formed by oxidation of the bottom 

oxynitride layer, to a chosen depth using radical oxidation. Radical oxidation may be 
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performed, for example, at a temperature of 1000-1100 degrees Celsius using a single 

wafer tool, or 800-900 degrees Celsius using a batch reactor tool. A mixture of H2 and 0 2 

gasses may be employed at a pressure of 300-500 Tor for a batch process, or 10-15 Tor 

using a single vapor tool, for a time of 1-2 minutes using a single wafer tool, or 30 min -1 

hour using a batch process. 

[0085] Finally, in those embodiments including a blocking dielectric 620 

including oxide the oxide may be formed or deposited by any suitable means. In one 

embodiment the oxide of the blocking dielectric 620 is a high temperature oxide 

deposited in a HTO CVD process. Alternatively, the blocking dielectric 620 or blocking 

oxide layer may be thermally grown, however it will be appreciated that in this 

embodiment the top nitride thickness may be adjusted or increased as some of the top 

nitride will be effectively consumed or oxidized during the process of thermally growing 

the blocking oxide layer. A third option is to oxidize the second nitride layer to a chosen 

depth using radical oxidation. 

[0086] A suitable thickness for the oxygen-rich first nitride layer 616a may be 

from about 30A to about 160A (with some variance permitted, for example ±10 A), of 

which about 5-20A may be consumed by radical oxidation to form the anti-tunneling 

layer 616c. A suitable thickness for the oxygen-lean second nitride layer 616b may be at 

least 30A. In certain embodiments, the oxygen-lean second nitride layer 616b may be 

formed up to 130A thick, of which 30-70A may be consumed by radical oxidation to 

form the blocking dielectric 620. A ratio of thicknesses between the oxygen-rich first 

nitride layer 616a and oxygen-lean second nitride layer 616b is approximately 1:1 in 

some embodiments, although other ratios are also possible. 
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[0087] In other embodiments, either or both of the oxygen-lean second nitride 

layer 616b and the blocking dielectric 620 may include a high K dielectric. Suitable high 

K dielectrics include hafnium based materials such as HfSiON, HfSiO or HfO, Zirconium 

based material such as ZrSiON, ZrSiO or ZrO, and Yttrium based material such as Y20 3 . 

[0088] In another embodiment, shown in FI Gs. 7 A and 7B, the memory transistor 

can include a nanowire channel region formed from a thin film of semiconducting 

material overlying a surface on a substrate connecting a source region and a drain region 

of the memory transistor. By nanowire channel region it is meant a conducting channel 

region formed in a thin strip of crystalline silicon material, having a maximum cross­

sectional dimension of about 10 nanometers (nm) or less, and more preferably less than 

about 6 nm. 

[0089] Referring to FIG. 7 A, the memory transistor 700 includes a horizontal 

nanowire channel region 702 formed from a thin film or layer of semiconducting material 

on or overlying a surface on a substrate 706, and connecting a source region 708 and a 

drain region 710 of the memory transistor. In the embodiment shown, the device has a 

gate-all-around (GAA) structure in which the nanowire channel region 702 is enclosed on 

all sides by a gate 712 of the device. The thickness of the gate 712 (measured in the 

direction from source region to drain region) determines the effective channel region 

length of the device. As with the embodiments described above, the nanowire channel 

region 702 can comprise polysilicon or recrystallized polysilicon to form a 

monocrystalline channel region. Optionally, where the channel region 702 includes a 

crystalline silicon, the channel region can be formed to have <100> surface crystalline 

orientation relative to a long axis of the channel region. 
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[0090] In accordance with the present disclosure, the non-planar multigate 

memory transistor 700 of FIG. 7 A can include a high work function gate electrode and a 

multi-layer charge-trapping region. FIG. 7B is a cross-sectional view of a portion of the 

non-planar memory transistor of FIG. 7 A including a portion of the substrate 706, 

nanowire channel region 702 and the gate 712 illustrating a high work function gate 

electrode 714 and a multi-layer charge-trapping region 716a-716c. Referring to FIG. 7B, 

the gate 712 further includes a tunnel dielectric layer 718 overlying the nanowire channel 

region 702, and a blocking dielectric layer 720. 

[0091] As with the embodiments described above, the high work function gate 

electrode 714 includes a doped polysilicon layer formed or deposited in a low pressure 

CVD process and having a thickness of from about 200 A to about 2000 A. The 

polysilicon layer of the high work function gate electrode 714 can be formed or grown 

directly as a doped polysilicon layer through the addition of gases such as phosphine, 

arsine, diborane or BF2, and 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 eV to about 5.3 eV. In an exemplary embodiment, the polysilicon layer of the 

high work function gate electrode 714 is doped to a concentration of from about le14 cm-

2 to about le16 cm-2
. 

[0092] The multi-layer charge-trapping region 716a-716c includes at least one 

inner oxygen-rich first nitride layer 716a comprising nitride closer to the tunnel dielectric 

layer 718, and an outer oxygen-lean second nitride layer 716b overlying the oxygen-rich 

first nitride layer. Generally, the outer oxygen-lean second nitride layer 716b comprises a 

silicon-rich, oxygen-lean nitride layer and comprises a majority of a charge traps 
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distributed in the multi-layer charge-trapping region, while the oxygen-rich first nitride 

layer 716a comprises an oxygen-rich nitride or silicon oxynitride, and is oxygen-rich 

relative to the outer oxygen-lean second nitride layer to reduce the number of charge 

traps therein. 

[0093] In some embodiments, such as that shown, the multi-layer charge-trapping 

region 716 further includes at least one thin, intermediate or anti-tunneling layer 716c 

comprising a dielectric, such as an oxide, separating outer oxygen-lean second nitride 

layer 716b from the oxygen-rich first nitride layer 716a. The anti-tunneling layer 716c 

substantially reduces the probability of electron charge that accumulates at the boundaries 

of outer oxygen-lean second nitride layer 716b during programming from tunneling into 

the oxygen-rich first nitride layer 716a, resulting in lower leakage current. 

[0094] As with the embodiment described above, either or both of the oxygen-

rich first nitride layer 716a and the outer oxygen-lean second nitride layer 716b can 

comprise silicon nitride or silicon oxynitride, and can be formed, for example, by a CVD 

process including N2O/NH3 and DCS/NH3 gas mixtures in ratios and at flow rates 

tailored to provide a silicon-rich and oxygen-rich oxynitride layer. The second nitride 

layer of the multi-layer charge storing structure is then formed on the middle oxide layer. 

The outer oxygen-lean second nitride layer 716b has a stoichiometric composition of 

oxygen, nitrogen and/or silicon different from that of the oxygen-rich first nitride layer 

716a, and may also be formed or deposited by a CVD process using a process gas 

including DCS/NH3 and N2O/NH3 gas mixtures in ratios and at flow rates tailored to 

provide a silicon-rich, oxygen-lean top nitride layer. 
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[0095] In those embodiments including an intermediate or anti-tunneling layer 

716c comprising oxide, the anti-tunneling layer can be formed by oxidation of the 

oxygen-rich first nitride layer 716a, to a chosen depth using radical oxidation. Radical 

oxidation may be performed, for example, at a temperature of 1000-1100 degrees Celsius 

using a single wafer tool, or 800-900 degrees Celsius using a batch reactor tool. A 

mixture of H2 and 0 2 gasses may be employed at a pressure of 300-500 Tor for a batch 

process, or 10-15 Tor using a single vapor tool, for a time of 1-2 minutes using a single 

wafer tool, or 30 min -1 hour using a batch process. 

[0096] Finally, in those embodiments in which the blocking dielectric 720 

comprises oxide, the oxide may be formed or deposited by any suitable means. In one 

embodiment the oxide of blocking dielectric layer 720 is a high temperature oxide 

deposited in a HTO CVD process. Alternatively, the blocking dielectric layer 720 or 

blocking oxide layer may be thermally grown, however it will be appreciated that in this 

embodiment the thickness of the outer oxygen-lean second nitride layer 716b may need 

to be adjusted or increased as some of the top nitride will be effectively consumed or 

oxidized during the process of thermally growing the blocking oxide layer. 

[0097] A suitable thickness for the oxygen-rich first nitride layer 716a may be 

from about 30A to about 80A (with some variance permitted, for example ±10 A), of 

which about 5-20A may be consumed by radical oxidation to form the anti-tunneling 

layer 716c. A suitable thickness for the outer oxygen-lean second nitride layer 716b may 

be at least 30A. In certain embodiments, the outer oxygen-lean second nitride layer 716b 

may be formed up to 70A thick, of which 30-70A may be consumed by radical oxidation 

to form the blocking dielectric layer 720. A ratio of thicknesses between the oxygen-rich 
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first nitride layer 716a and the outer oxygen-lean second nitride layer 716b 1s 

approximately 1: 1 in some embodiments, although other ratios are also possible. 

[0098] In other embodiments, either or both of the outer oxygen-lean second 

nitride layer 716b and the blocking dielectric layer 720 may comprise a high K dielectric. 

Suitable high K dielectrics include hafnium based materials such as HfSiON, HfSiO or 

HfO, Zirconium based material such as ZrSiON, ZrSiO or ZrO, and Yttrium based 

material such as Y 203. 

[0099] Figure 7C illustrates a cross-sectional view of a vertical string of non-

planar multigate devices 700 of FIG. 7 A arranged in a Bit-Cost Scalable or Bi CS 

architecture 726. The architecture 726 consists of a vertical string or stack of non-planar 

multigate devices 700, where each device or cell includes a channel region 702 overlying 

the substrate 706, and connecting a source region and a drain region (not shown in this 

figure) of the memory transistor, and having a gate-all-around (GAA) structure in which 

the nanowire channel region 702 is enclosed on all sides by a gate 712. The BiCS 

architecture reduces number of critical lithography steps compared to a simple stacking 

of layers, leading to a reduced cost per memory bit. 

[00100] In another embodiment, the memory transistor is or includes a non-planar 

device comprising a vertical nanowire channel region formed m or from a 

semiconducting material projecting above or from a number of conducting, 

semiconducting layers on a substrate. In one version of this embodiment, shown in cut­

away in FIG. 8A, the memory transistor 800 comprises a vertical nanowire channel 

region 802 formed in a cylinder of semiconducting material connecting a source region 

804 and drain region 806 of the device. The channel region 802 is surrounded by a tunnel 
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dielectric layer 808, a multi-layer charge-trapping region 810, a blocking dielectric layer 

812 and a high work function gate electrode 814 overlying the blocking dielectric layer to 

form a control gate of the memory transistor 800. The channel region 802 can include an 

annular region in an outer layer of a substantially solid cylinder of semiconducting 

material, or can include an annular layer formed over a cylinder of dielectric filler 

material. As with the horizontal nanowires described above, the channel region 802 can 

comprise polysilicon or recrystallized polysilicon to form a monocrystalline channel 

region. Optionally, where the channel region 802 includes a crystalline silicon, the 

channel region can be formed to have < 100> surface crystalline orientation relative to a 

long axis of the channel region. 

[00101] As with the embodiments described above, the high work function gate 

electrode 814 includes a doped polysilicon layer formed or deposited in a low pressure 

CVD process and having a thickness of from about 200 A to about 2000 A. The 

polysilicon layer of the high work function gate electrode 814 can be formed or grown 

directly as a doped polysilicon layer through the addition of gases such as phosphine, 

arsine, diborane or BF2, and 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 eV to about 5.3 eV. In an exemplary embodiment, the polysilicon layer of the 

high work function gate electrode 814 is doped to a concentration of from about le14 cm-

2 to about le16 cm-2
. 

[00102] In some embodiments, such as that shown in FIG. 8B, the multi-layer 

charge-trapping region 810 includes at least an inner or oxygen-rich first nitride layer 

810a closest to the tunnel dielectric layer 808, and an outer or oxygen-lean second nitride 
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layer 81 Ob. Optionally, as in the embodiment shown, the oxygen-rich first nitride layer 

81 0a and the oxygen-lean second nitride layer 81 Ob are separated by an intermediate 

oxide or anti-tunneling layer 810c comprising oxide. 

[00103] Either or both of the oxygen-rich first nitride layer 81 0a and the oxygen-

lean second nitride layer 81 Ob can comprise silicon nitride or silicon oxynitride, and can 

be formed, for example, by a CVD process including N2O/NH3 and DCS/NH3 gas 

mixtures in ratios and at flow rates tailored to provide a silicon-rich and oxygen-rich 

oxynitride layer. 

[00104] Finally, either or both of the oxygen-lean second nitride layer 810b and 

the blocking dielectric layer 812 may comprise a high K dielectric, such as HfSiON, 

HfSiO, HfO, ZrSiON, ZrSiO, ZrO, or Y2O3 . 

[00105] A suitable thickness for the oxygen-rich first nitride layer 810a may be 

from about 30A to about 80A (with some variance permitted, for example ±10 A), of 

which about 5-20A may be consumed by radical oxidation to form the anti-tunneling 

layer 820. A suitable thickness for the oxygen-lean second nitride layer 810b may be at 

least 30A, and a suitable thickness for the blocking dielectric layer 812 may be from 

about 30-70A. 

[00106] The memory transistor 800 of FIG. 8A can be made using either a gate 

first or a gate last scheme. FIGs. 9A-F illustrate a gate first scheme for fabricating the 

non-planar multigate device of FIG. 8A. FIGs. 20A-F illustrate a gate last scheme for 

fabricating the non-planar multigate device of FIG. 8A. 

[00107] Referring to FIG. 9A, in a gate first scheme a first or lower dielectric layer 

902, such as an oxide, is formed over a first, doped diffusion region 904, such as a source 
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region or a drain region, in a substrate 906. A high work function gate electrode 908 is 

formed over the first dielectric layer 902 to form a control gate of the device, and a 

second or upper dielectric layer 910 formed thereover. As with embodiments described 

above, the high work function gate electrode 908 can be formed by depositing and/or 

doping polysilicon layer having a thickness of from about 200 A to about 2000 A and a 

dopant concentration of from about le14 cm-2 to about le16 cm-2 so that the minimum 

energy needed to remove an electron from the gate electrode is from at least about 4.8 eV 

to about 5.3 eV. The polysilicon layer can be deposited in a low pressure CVD process as 

a doped polysilicon layer through the addition of gases such as phosphine, arsine, 

diborane or BF2, or can be doped using an ion implantation process following deposition. 

[00108] The first and second dielectric layers 902, 910, can be deposited by CVD, 

radical oxidation or be formed by oxidation of a portion of the underlying layer or 

substrate. Generally the thickness of the high work function gate electrode 908 is from 

about 40- 50A, and the first and second dielectric layers 902, 910, from about 20- 80A. 

[00109] Referring to FIG. 9B, a first opening 912 is etched through the overlying 

high work function gate electrode 908, and the first and second dielectric layers 902, 910, 

to the diffusion region 904 in the substrate 906. Next, layers of a tunneling oxide 914, 

charge-trapping region 916, and blocking dielectric 918 are sequentially deposited in the 

opening and the surface of the upper dielectric layer 910 planarized to yield the 

intermediate structure shown in FIG. 9C. 

[00110] Although not shown, it will be understood that as in the embodiments 

described above the charge-trapping region 916 can include a multi-layer charge-trapping 

region comprising at least one lower or oxygen-rich first nitride layer closer to the tunnel 
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dielectric layer 914, and an upper or oxygen-lean second nitride layer overlying the 

oxygen-rich first nitride layer. Generally, the oxygen-lean second nitride layer comprises 

a silicon-rich, oxygen-lean nitride layer and comprises a majority of a charge traps 

distributed in the multi-layer charge-trapping region, while the oxygen-rich first nitride 

layer comprises an oxygen-rich nitride or silicon oxynitride, and is oxygen-rich relative 

to the oxygen-lean second nitride layer to reduce the number of charge traps therein. In 

some embodiments, the multi-layer charge-trapping region 916 further includes at least 

one thin, intermediate or anti-tunneling layer comprising a dielectric, such as an oxide, 

separating the oxygen-lean second nitride layer from the oxygen-rich first nitride layer. 

[00111] Next, a second or channel region opening 920 is anisotropically etched 

through tunneling oxide 914, charge-trapping region 916, and blocking dielectric 918, 

FIG. 9D. Referring to FIG. 9E, a semiconducting material 922 is deposited in the channel 

region opening to form a vertical channel region 924 therein. The vertical channel region 

924 can include an annular region in an outer layer of a substantially solid cylinder of 

semiconducting material, or, as shown in FIG. 9E, can include a separate, layer 

semiconducting material 922 surrounding a cylinder of dielectric filler material 926. 

[00112] Referring to FIG. 9F, the surface of the upper dielectric layer 910 1s 

planarized and a layer of semiconducting material 928 including a second, doped 

diffusion region 930, such as a source region or a drain region, formed therein deposited 

over the upper dielectric layer to form the device shown. 

[00113] Referring to FIG. lOA, in a gate last scheme a dielectric layer 1002, such 

as an oxide, is formed over a sacrificial layer 1004 on a surface on a substrate 1006, an 

opening etched through the dielectric and sacrificial layers and a vertical channel region 
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1008 formed therein. As with embodiments described above, the vertical channel region 

1008 can include an annular region in an outer layer of a substantially solid cylinder of 

semiconducting material 1010, such as polycrystalline or monocrystalline silicon, or can 

include a separate, layer semiconducting material surrounding a cylinder of dielectric 

filler material (not shown). The dielectric layer 1002 can comprise any suitable dielectric 

material, such as a silicon oxide, capable of electrically isolating the subsequently formed 

high work function gate electrode of the memory transistor 800 from an overlying 

electrically active layer or another memory transistor. 

[00114] Referring to Figure lOB, a second opening 1012 is etched through the 

etched through the dielectric and sacrificial layers 1002, 1004, to the substrate 1006, and 

the sacrificial layer 1004 at least partially etched or removed. The sacrificial layer 1004 

can comprise any suitable material that can be etched or removed with high selectivity 

relative to the material of the dielectric layer 1002, substrate 1006 and vertical channel 

region 1008. In one embodiment the sacrificial layer 1004 comprises an oxide that can be 

removed by Buffered Oxide Etch (BOE etch). 

[00115] Referring to Figure lOC and 10D, a tunnel dielectric layer 1014, a multi-

layer charge-trapping region 1016A-C, and a blocking dielectric layer 1018 are 

sequentially deposited in the opening, and the surface of the dielectric layer 1002 

planarized to yield the intermediate structure shown in Figure 1 0C. As in the 

embodiments described above, the multi-layer charge trapping layer 1016A-C is a split 

multi-layer charge trapping layer including at least an inner oxygen-rich first nitride layer 

1016A closest to the tunnel dielectric layer 1014, and an outer, oxygen-lean second 
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nitride layer 1016B. Optionally, the first and second charge trapping layers can be 

separated by an intermediate oxide or anti-tunneling layer 1016C. 

[00116] Next, a high work function gate electrode 1022 is deposited into the 

second opening 1012 and the surface of the upper dielectric layer 1002 planarized to 

yield the intermediate structure illustrated in Figure 1 OE. As with the embodiments 

described above, the high work function gate electrode 1022 includes a doped polysilicon 

layer having a dopant concentration of from about le14 cm-2 to about le16 cm-2 so that 

the minimum energy needed to remove an electron from the gate electrode is from at 

least about 4.8 eV to about 5.3 eV. The polysilicon layer of the high work function gate 

electrode 1022 is grown directly as a doped polysilicon layer through the addition of 

gases such as phosphine, arsine, diborane or BF2, to the CVD process. Finally, an 

opening 1024 is etched through the gate layer 1022 to form control gates of separate 

memory devices 1026A and 1026B. 

[00117] 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 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 semiconductor device comprising: 

a memory transistor including: 

a channel region electrically connecting a source region and a drain region 

formed in a substrate, the channel region comprising polysilicon; 

an oxide-nitride-nitride-oxide (ONNO) stack disposed above the channel 

region, the ONNO stack comprising a multi-layer charge-trapping region 

including an oxygen-rich first nitride layer and an oxygen-lean second nitride 

layer disposed above the first nitride layer; and 

a high work function gate electrode formed over a surface of the ONNO 

stack. 

2. The semiconductor device of claim 1, wherein the channel comprises a 

silicon nanowire. 

3. The semiconductor device of claim 1, wherein the channel region 

comprises recrystallized polysilicon. 

4. The semiconductor device of claim 3, the high work function gate 

electrode comprises a P+ doped polysilicon layer. 
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5. The semiconductor device of claim 4, wherein the ONNO stack further 

includes a blocking dielectric layer disposed above the multi-layer charge-trapping 

region, and wherein the blocking dielectric layer comprises a dielectric comprises a high 

K High Temperature Oxide (HTO). 

6. The semiconductor device of claim 1, further comprising a metal oxide 

semiconductor (MOS) logic transistor on the substrate, wherein the MOS logic transistor 

comprises a gate oxide and a high work function gate electrode. 

7. The semiconductor device of claim 6, wherein both the high work function 

gate electrode of the memory transistor and the high work function gate electrode of the 

MOS logic transistor comprise a N+ doped polysilicon layer to form an P-type (PMOS) 

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

logic transistor. 

8. The semiconductor device of claim 6, wherein both the high work function 

gate electrode of the memory transistor and the high work function gate electrode of the 

MOS logic transistor comprise a P+ doped polysilicon layer to form an N-type (NMOS) 

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

logic transistor. 
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9. The semiconductor device of claim 6, wherein both the high work function 

gate electrode of the memory transistor and the high work function gate electrode of the 

MOS logic transistor are formed from a single, patterned doped polysilicon layer. 

10. The semiconductor device of claim 1, wherein the multi-layer charge-

trapping region further comprises an anti-tunneling layer comprising an oxide separating 

the first nitride layer from the second nitride layer. 

11. A semiconductor device comprising: 

a memory transistor including: 

a channel region electrically connecting a source region and a drain region 

formed in a substrate, the channel region comprising polysilicon; 

an oxide-nitride-nitride-oxide (ONONO) stack disposed above the channel 

region, the ONONO stack comprising: 

a tunnel dielectric layer disposed above the channel region; 

a multi-layer charge-trapping region including an oxygen-rich first 

nitride layer disposed above the tunnel dielectric layer, an oxygen-lean 

second nitride layer disposed above the first nitride layer, and an anti­

tunneling layer comprising an oxide separating the first nitride layer from 

the second nitride layer; and 

a blocking dielectric layer disposed above the multi-layer charge­

trapping region; and 
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a high work function gate electrode disposed above a surface of the 

ONONO stack. 

12. The semiconductor device of claim 11, wherein the channel region 

comprises recrystallized polysilicon. 

13. The semiconductor device of claim 12, wherein the high work function 

gate electrode comprises a P+ doped polysilicon layer. 

14. The semiconductor device of claim 13, wherein the blocking dielectric 

layer comprises a dielectric comprises a high K High Temperature Oxide (HTO). 

15. The semiconductor device of claim 11, wherein the channel comprises a 

silicon nanowire. 

16. The semiconductor device of claim 11, wherein the high work function 

gate electrode comprises a P+ doped polysilicon layer. 

17. The semiconductor device of claim 11 further comprising a metal oxide 

semiconductor (MOS) logic transistor on the substrate, wherein the MOS logic transistor 

comprises a gate oxide and a high work function gate electrode. 

18. A semiconductor device comprising: 
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a memory transistor including: 

a vertical channel comprising polysilicon extending from a first diffusion region 

formed on a surface on a substrate to a second diffusion region formed over the surface of 

the substrate, the vertical channel electrically connecting the first diffusion region to the 

second diffusion region; 

an oxide-nitride-nitride-oxide (ONNO) stack disposed about the vertical channel, 

the ONNO stack comprising: 

a tunnel dielectric layer abutting the vertical channel; 

a multi-layer charge-trapping region including a first nitride layer 

comprising an oxygen-rich nitride abutting the tunnel dielectric layer, and a 

second nitride layer comprising a silicon-rich, oxygen-lean nitride overlying the 

first nitride layer; and 

a blocking dielectric layer overlying the multi-layer charge-trapping 

region; and 

a high work function gate electrode disposed about the ONONO stack, abutting 

the blocking dielectric layer. 

19. The semiconductor device of claim 18, further comprising a metal oxide 

semiconductor (MOS) logic transistor on the substrate, wherein the MOS logic transistor 

comprises a gate oxide and a high work function gate electrode. 
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20. The semiconductor device of claim 18, wherein the multi-layer charge-

trapping region further comprises an anti-tunneling layer comprising an oxide separating 

the first nitride layer from the second nitride layer. 
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ABSTRACT 

A semiconductor devices including non-volatile memones and methods of 

fabricating the same to improve performance thereof are provided. Generally, the device 

includes a memory transistor comprising a polysilicon channel region electrically 

connecting a source region and a drain region formed in a substrate, an oxide-nitride­

nitride-oxide (ONNO) stack disposed above the channel region, and a high work function 

gate electrode formed over a surface of the ONNO stack. In one embodiment the ONNO 

stack includes a multi-layer charge-trapping region including an oxygen-rich first nitride 

layer and an oxygen-lean second nitride layer disposed above the first nitride layer. Other 

embodiments are also disclosed. 
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