Docket No.

INVENTORC(S)
SERIAL NO:
FILING DATE:
FOR:

534753US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Yali SONG, et al.
New Application
Herewith

ART UNIT:
EXAMINER:

NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME
FEE TRANSMITTAL

[ No additional fee is required
O Small entity status of this application under 37 C.F.R. §1.9 and §1.27 is claimed.
[0 Track 1 Prioritized Examination

The Fee has been calculated as shown below:

FOR NUMBLR N RATE | CALCULATIONS
TOTAL CLAIMS 14 - 20 0 X $100 = $0.00
INDEPENDENT CLAIMS | 1 - 3 0 X $480 = $0.00
UTILITY APPLICATION | 40 100 — | (eachaddl. 50 | x $420 - $0.00
SIZE FEE (* 72x.75) sheets over 100)
O MULTIPLE DEPENDENT CLAIMS (If applicable) + $860 = $0.00
O LATE FILING OF DECLARATION + $160 = $0.00
O NON-ELECTRONIC FILING FEE + $400 = $0.00
B riLINGFEE [ SEARCHFEE [JEXAMINATION FEE BASIC FEES $1.820.00
($320.00) ($700.00) ($800.00) o
TOTAL OF ABOVE CALCULATIONS $1,820.00
O REDUCTION BY 50% FOR FILING BY SMALL ENTITY $0.00
O FILING FEE REDUCED IF E-FILED - SMALL ENTITY |+ $-80 = $0.00
O FILING IN NON-ENGLISH LANGUAGE + $140 = $0.00
TOTAL $1,820.00

[0 Please charge Deposit Account No. 15-0030 in the amount of $0.00
B Credit card payment is being made online (if electronically filed), or is attached hereto (if paper filed), in the amount of

$1.820.00.

I The Director is hereby authorized to charge any additional fees which may be required for the papers being filed
herewith and for which no payment is enclosed herewith, or credit any overpayment to Deposit Account No. 15-0030,
with the EXCEPTION of deficiencies in fees for multiple dependent claims in new applications.

Submitted by:

Customer Number

22850

Tel. (703) 413-3000
Fax. (703) 413-2220

(OMMN 02/12)

/Johnny Ma/

Johnny Ma

Registration No. 59,976
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME
First Named Inventor/Applicant Name: Yali SONG

Filer: Philippe Jean-Claude Signore/Nozomi Berger

Attorney Docket Number: 534753US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sul:’-s'l'g(t;)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1820
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Electronic Acknowledgement Receipt

EFS ID: 41703213
Application Number: 17154054
International Application Number:
Confirmation Number: 6569

Title of Invention:

NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

First Named Inventor/Applicant Name:

Yali SONG

Customer Number:

22850

Filer:

Philippe Jean-Claude Signore/Nozomi Berger

Filer Authorized By:

Philippe Jean-Claude Signore

Attorney Docket Number: 534753US
Receipt Date: 21-JAN-2021
Filing Date:
Time Stamp: 11:39:26

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1820

RAM confirmation Number E20211KB39492699

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1256137
1 Application Data Sheet 534753US-ADS.pdf no 9
eb06cf501cec7b329edb1345683f86961a7
c6d9
Warnings:
Information:
10174709
2 534753US-NewApp.pdf yes 81
63f6df176b2d 10d5aced3d0e813def11e35
084bb
Multipart Description/PDF files in .zip description
Document Description Start End
Information Disclosure Statement (IDS) Form (SB08) 80 81
Transmittal Letter 79 79
Power of Attorney 77 78
Oath or Declaration filed 74 76
Drawings-only black and white line drawings 54 73
Specification 2 53
Transmittal of New Application 1 1
Warnings:
Information:
35173
3 Fee Worksheet (SB06) fee-info.pdf no 2
1632723026beee2957d2b5d0308e5528ec
732ce9
Warnings:
Information:
Total Files Size (in bytes){ 11466019
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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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/ 4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

.. Attorney Docket Number | 534753US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System {EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
R | SONG e
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
City |Wuhan, Hubei J|country of Residence i EN |

Mailing Address of Inventor:

Address 1 No. 88 Weilai 3rd Road
Address 2 East Lake High-tech Development Zone
City | 'Nuhan, Hubei | State/Province ‘ ‘
Postal Code ‘ | ‘ Countryi ‘ )CN
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| ] Jivong | XIAO e
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service
City [Wuhan, Hubei J\Country of Residence i En |

Mailing Address of Inventor:

Address 1 No. 88 Weilai 3rd Road

Address 2 East Lake High-tech Development Zone

City | 'Nuhan, Hubei I State/Province ‘ ‘

Postal Code ‘ | ‘ Countryi ‘ )CN

Inventor 3
Legal Name

EFS Web 2.2.13
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PTO/AIA/M4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 534753US

Application Number

Title of Invention | NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

Prefix| Given Name

Middle Name

Family Name

Suffix

| [ ano

INANG

| U

Residence Information (Select One)

US Residency (® Non US Residency

Active US Military Service

City [Wuhan, Hubei J\country of Residence i &Y |
Mailing Address of Inventor:

Address 1 No. 88 Weilai 3rd Road

Address 2 East Lake High-tech Development Zone

City | 'Nuhan, Hubei I State/Province ‘ ‘

Postal Code ‘ | ‘ Countryi ‘ )CN

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 GFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number D2850

Email Address oblonpat@oblon.com

|Remove Email

| [ Add Email |

Application Information:

Title of the Invention NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

Attorney Docket Number| [534753U8

Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter tility

Total Number of Drawing Sheets (if any) 20

Suggested Figure for Publication (if any)

Filing By Reference:

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

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

Application number of the previcusly
filed application

Filing date {YYYY-MM-DD)

Intellectual Property Authority or Country 7

EFS Web 2.2.13
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PTO/AIA/M4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

534753US8

Application Number

Title of Invention

NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

Publication Information:

[] Request Early Publication (Fee reguired at time of Request 37 CFR 1.219)

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

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

publication at eighteen months after filing.

Representative Information:

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

Number will be used for the Representative Information during processing.

Please Select One: .

Customer Number

US Patent Practitioner

O Limited Recognition (37 CFR 11.9)

Customer Number

2850

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

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

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD})

Continuation of

4

16/365725

2019-03-27

Prior Application Status | PPending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

[16/365725

[Continuation of

4

PCT/CN2018/119908

2018-12-07

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

EFS Web 2.2.13
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PTO/AIA/ 4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

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

L Attorney Docket Number | 534753US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

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

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or cantained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

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

18, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 534753US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

().

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

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

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

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

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

EFS Web 2.2.13
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PTO/AIA/ 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 534753US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

Applicant Information:

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

Applicant {1

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

identified in this section.

Assignee Legal Representative under 35 US.C 117 Joint Inventor

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

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

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Y angtze Memory Technologies Co., Ltd.

Mailing Address Information For Applicant:

Address 1 No. 88 Weilai 3rd Road

Address 2 East Lake High-Tech Development Zone

City Wuhan, Hubei State/Province
Countnﬂ | CN Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 2.2.13
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PTO/AIA/ 4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

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

L Attorney Docket Number | 534753US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

Assignee (1

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

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Yangtze Memory Technologies Co., Ltd.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 No. 88 Weilai 3rd Road
Address 2 East Lake High-Tech Development Zone
City INuhan, Hubei I State/Province
Countryi CN I Postal Code
Phone Number ‘ Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button. Add

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is nhot checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

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

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

Signature [/Johnny Ma/ Date (YYYY-MM-DD)| [2021-01-21
First Name Pohnny Last Name | kvla Registration Number 9 976
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.13
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PTO/AIA/M4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number

534753US8

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

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

EFS Web 2.2.13
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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.5.C. 552) and the Privacy
Act (5U.5.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. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiaticns.

3 Arecord in this system of records may be disclosed, as a routine use, tc 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. Arecord 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 1674, as amended, pursuant to 5 U.S.C.
552a(m).

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

6.  Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, tc 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
pregrams, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 US.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. Arecord 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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i

Atty. Docket No. 52112908

COMBINED DECLARATTON AND ASSIGNMENT

DECLARATION

As the below named inventors, [ hereby declare that:

This declaration is directed 1o:

X]  The attached application, or

] United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

[ believe that [ am the original inventor or an original joint inventor of a claimed
invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is
punishable under 18 U.S.C. § 1001 by fine or imprisonment of not more than five (5) years, or

ASSIGNMENT

In consideration of the sum of One Dollar {$1.00) or equivalent and other good and
valuable consideration paid to cach of the below named inventors, each of the below named
inventors, hereby sell and assign to Yangtze Memory Technologics Co., Ltd., a corporation
formed under the laws of China, whose mailing address is 18 Gaoxin 4th Road, East Lake High-
Tech Development Zone, Wuhan, Hubei, China (hereafter referred to as the Assignee), his/her
entire right, title and interest, including the right to sue for past infringement and to collect for all
past, present and future damages, for the United States of America (as defined in 35 U.S.C. § 100)
and throughout the world,

(a) in the invention(s) known as NOVEL 3D NAND MEMORY DEVICE AND
METHOD OF FORMING THE SAME f(or which application(s) for patent in
the United States of America is identified above, in any and all applications
thereon, in any and all Letters Patent(s) thercfor, and

(b} in any and all applications that claim the benefit of the patent application
identified above in part (a), including non-provisional applications, continuing
(continuation, divisional, or continuation-in-part) applications, reissues,
extensions, renewals and reexaminations of the patent application or Letlers
Patent therefor listed above in part (a), to the {ull extent of the term or terms for
which [.etters Patents issue, and
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Appl. No. To Be Assigned
Atty. Docket No. 521129U8

(¢) in any and all inventions described in the patent application identified above in
part (a}, and in any and all forms of intellectual and industrial property protection
derivable from such patent application, and that arc derivable from any and all
continuing applications, refssues, extensions, renewals and reexaminations of
such patent application, including, without limitation, patents, applications, utility
models, inventor’s certificates, and designs together with the right to file
applications therefor; and including the right to claim the same priority rights
from any previously filed applications under the International Agreement for the
Protection of Industrial Property, or any other international agreement, or the
domestic laws of the country in which any such application is filed, as may be
applicable;

all such rights, title and interest 1o be held and enjoyed by the above-named Assignee, its
successors, legal representatives and assipns to the same extent as all such rights, title and
interest would have been held and enjoyed by the Assignor had this assignment and salc not been
made,

The below named inventors agree to execute all papers necessary in connection with the
application(s) and any non-provisional, conlinuing (continuation, divisional, or continuation-in-
part), rcissue, reexamination or corresponding application(s) thereof and also to execute scparate
assignments in connection with such application(s) as the Assignee may deem necessary or
expedient.

The below named inventors agree to cxccute all papers necessary in connection with any
patent enforcement action (judicial or otherwise) related to the application(s) or any non-
provisional, continuing (continuation, divisional, or continuation-in-part), reissue or
reexamination application(s) thereof and to cooperate with the Assignee in every way possible in
obtaining evidence and going forward with such patent enforcement action.

The below named inventors hereby represent that he/she has full right to convey the
entirc interest herein assigned, and that he/she has not executed, and will not execute, any
agreement in conflict therewith.

The below named inventors hereby represent that he/she understands that the patent
practitioners associated with CUSTOMER NUMBER 22850 are the legal representatives of,
and attorneys for, the assignee, and arc NOT the legal representatives of, and attorneys for, the
inventors.

Page 2 of 3

(BEAZEI-D04BALEP-10 16, 40, J40
SITRE 1E/03A2000 12008
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Appl. No. To Be Assigned
Atty. Dockel No. 521129U8

IN WITNESS WHEREOF, executed by the below named inventors on the date opposite
his/her name,

LEGAL NAME OF INVENTOR

Inventor:  Yali SONG _ Date 2.9, 6?-/4
a o ]

Signature of Inventor: \(ﬂ ! ) Sﬂﬂgﬁ

Inventor:  Li Hong XIAQ Date: P 7 L0 5 (\L
Signature of Inventor: é _ :% g% x ;“L D

Inventor: Ming WANG Date: A7/ ? 4. /4'.
Signaturc of Inventor: Aft}*“? Wo-/fuy

Page 3 of 3

Micron Ex. 1015, p. 23
Micron v. YMTC
IPR2024-00794



100

fad
f2d £2a
a2
Bie

[

Bt B

[aT =71

]
YRS
=

L

53

i

@ om o3
s

[ S
f I

62&2 /«J '5 i

FIG. 1A

Micron Ex. 1015, p. 24
Micron v. YMTC
IPR2024-00794



100C

he

P

“ 2 56 46148 5 |
PN \ /_j f N\
\ e 5%
I o I > 0,0 o o o] o] O o] o o] o o] o })&E
2 0?2¢]0%0%0 0209090909090 %90 29094 | SUB-BLK1
o|ofo| b 060605069000 ©C.SUBBLK1Y P06 C0 C0 ©glololo] | [« 5V
:—\r O(ZI o 05020063030 J0 3:-SUBBLKT) S0 30 Z0 3 slolal
ot
64 P09 909090909090 9%0 9 g2 12090 20 9glo|ojo |
I PoCPbC0%0%90C09%0C0CpOC 00 :00000008000 |
| E R R P | 52a
Co O O SUB-BLK2
o Yo Yo\ Wo“0%0 Y0 Yo Yo ololo| | |¢
| E ° 09080 & "2 csupBlk2230 30 S0 J4lo|o/o :
o = ol
2! S T [So] |
] o|olo og gogogogogo ogochUB'_BLKégogogog lololo| | |e~8UB-BLK3
| oloe| o %0:P0°0°0%0%0 P00 Cc™T 00 %0 ololo] |
g 50
| I
| il Z-cro’ss-sec’(ionalview 58 I| |
— e — o it —— — e — e — e —— —— — — — —— ————— II___l
Y
z X

Micron Ex. 1015, p. 25
Micron v. YMTC
IPR2024-00794



=5y =
e - ==
60g

NN S N
0 ¢

FIG. 1C-1

FIG. 1D-1 FIG. 1D-2

Micron Ex. 1015, p. 26
Micron v. YMTC
IPR2024-00794



FIG. 1E

Micron Ex. 1015, p. 27

Micron v. YMTC

IPR2024-00794



100

KoY
e

LBy
B

?“r

-

WL AW A Y

Micron Ex. 1015, p. 28
Micron v. YMTC
IPR2024-00794



300

FIG. 3A L

Micron Ex. 1015, p. 29
Micron v. YMTC
IPR2024-00794



Micron Ex. 1015, p. 30
Micron v. YMTC
IPR2024-00794

TSGO-4
TTSGO-3
~

L

A 15005

ST17

sf.ﬂz.'_www

-~

e EETITAL

i

STI1T

{
v

! -t

S 1Tt | Sk W S

i

Ll o om e oem
{

FIG. 3B

3 .
o o= T T T TN
= j T w
DUUM AAJnlman)..ﬂ NN X
@D T = o [~
@z R LA ]
D — [22) ) = = o o) U2 oy
ot = o~ =S = 0o
2 2 e
= DUUM aa w5
< »m & oo
[aa]
=}
w




Qo Erasi
% 5 : rasing :
<= v
l .
/N
HVPW ' ov
T v |
| |
| |
Selected BSG —f/ “—I ov
| |
| |
| |
| |
| |
Selected WL : i oV
| | ~
| ! >
Time
= oM
[P e)] .
=8 Erasing
Q o |
<> i V1 :
| |
| |
| |
HVPW 4/—\— oV
V2

| |

| |

| |

| |

Selected BSG —:’ i ——— W
|

Unselected BSG 4'/—\— oV

oV

Selected WL

A\ 4

FIG. 4B

Micron Ex. 1015, p. 31
Micron v. YMTC
IPR2024-00794



FIG. 5A |

&l N o
N 5B
E.X'tq \ / P
VN \: 640
62p
ei\-: ) 8 T e T
22 1
! i
&

FIG. 5B L

Micron Ex. 1015, p. 32
Micron v. YMTC
IPR2024-00794



60n

26

-L X-cross-sectional view

| Z-cross-sectional view
[

FIG. 5C

FIG. 6

Micron Ex. 1015, p. 33
Micron v. YMTC
IPR2024-00794



100C

FIG. 7A

Micron Ex. 1015, p. 34
Micron v. YMTC
IPR2024-00794



Y
S

FIG. 7

Micron Ex. 1015, p. 35
Micron v. YMTC
IPR2024-00794



62a-1 62a-2 62a-3

@3
v
A an P a8 At
efayd 824 ) s 53 &z
oo o0 A T
fera] 2 A
&30 ¢
B
- Ao
e
[T R4
an
B~
PN
32 ]
2o ~—

A A AR AN IAANNNINT |

AR

52
x

b 44

FIG. 8A

ey
&

a

A

N

FIG. 8B v X

Micron Ex. 1015, p. 36
Micron v. YMTC
IPR2024-00794



[
| !
| |
| I
| |
| I
| [
! :

26—~ |

I
i - ! !
I I
| ! i |
| h X-cross-sectional view 1 \
| H‘ -+ |
I
I 1l !
I il [
I 1l !
| 01‘::»:‘.-).:.-)&; :

28— | |
I ! !
I ! I
| ! |
I ! !
I t |
I | !
L ! |

138
w2

IO"} ¥ L
TR

£
2

3|

Ha 12 % i 245

FIG. 9A

Micron Ex. 1015, p. 37
Micron v. YMTC
IPR2024-00794



100C

1008

100A

30

32

sectional view

Cross-:

Z

FIG. 9B

o e
Ao o
a6 HE |
-
-

i

)

e . .\Wv

o N

kg

T %
i p5s

1
4
" d

e
i
e 5

z

FIG. 10A

Micron Ex. 1015, p. 38

Micron v. YMTC

IPR2024-00794



100B

100A

[ e00000 ©00O0COOO
@] —000000 ©00000O

Z-cross-sectional view

FIG. 10B

Micron Ex. 1015, p. 39
Micron v. YMTC
IPR2024-00794



FIG. 11A
X Y

Micron Ex. 1015, p. 40
Micron v. YMTC
IPR2024-00794



100C

100B

100A

N
I ooojpolo

0 0 015010

elo |
o
95 |
do
olo |
o
3 |
do
olo |
o |
8
% YN
o~ -
ehg poo ™ol
ﬂ_b o0 ﬂ_
pookoo |
dodboo
olcoBoo |
quIpoo |
pookoo |
doaboo
oloopoo |
oh _
d |
e 3 |
o
%oo [
do |
oo 0 I
Ao
olo-of L — ]
ROOR COT B=1
odpoo] [[B
odpoo |
¢podboo |
I |
o ——— ]
&

FIG. 11B

100

100C

100A

Aot N ™
x x X
@ @ @
a @ @
o @ < B ? g
(PRI
JE W ) W
] 006100 o
XX HeXexel

e

i e

i i g

o]
CSUB-BLK 2_2

[e]

<

)
¢52a-2

e}
725

o
o
)
o
o
1
|
———

Z-cross-sectional view

1

587,
1

L e o — — — — — — — — — — — — — — — —————

. 11C

FIG

Micron Ex. 1015, p. 41

Micron v. YMTC

IPR2024-00794



FIG. 11D

Micron Ex. 1015, p. 42
Micron v. YMTC

IPR2024-00794



1200

$1204
Forming a BSG and one or more dummy

BSG over a substrate

)

¥

1206
Forming one or more first trenches to

separate the BSG and dummy BSGs.

Y

2

$1208
Forming word lines, dummy TSGs, and

TSG sequentially

)

$1210

)

Forming staircase regions

¥

Forming one or more second trenches to S1212

separate the dummy TSGs and TSG

Forming channel structures, dummy
channel structures, and a common
source region

S1214

Y

FIG. 12

Micron Ex. 1015, p. 43
Micron v. YMTC
IPR2024-00794



NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING
THE SAME

RELATED APPLICATION
[0001] This application is a continuation of U.S. Patent Application Serial No.
16/365,725 filed on March 27, 2019, which is a continuation of International
Application No. PCT/CN2018/119908, filed on December 7, 2018. The entire contents
of the above-identified applications are incorporated herein by reference in their

entirety.

BACKGROUND

[0002] As critical dimensions of devices in integrated circuits shrink to the limits of
common memory cell technologies, designers have been looking to techniques for
stacking multiple planes of memory cells to achieve greater storage capacity, and to
achieve lower costs per bit.

[0003] A 3D-NAND memory device is an exemplary device of stacking multiple
planes of memory cells to achieve greater storage capacity, and to achieve lower costs
per bit. As 3D-NAND technology migrates towards high density and high capacity,
especially from 64L to 128L architecture, the number of word line layers (or gate
control layers) in a vertical direction perpendicular to a substrate has been increasing
significantly. The increasing number of word line layers leads to a dramatic increase of
block size of the 3D-NAND memory device, which in turn induces longer read and

erase time, longer data transfer time, and lower storage efficiency.
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SUMMARY

[0004] The inventive concepts relate to formation of a 3D-NAND memory device with
a divided block structure and a method of performing a partial block erase based on the
divided block structure.

[0005] A related 3D-NAND memory device can include a plurality of memory cell
blocks or memory cell arrays. Each of the blocks can include a plurality of vertical
NAND memory cell strings. The vertical NAND memory cell strings can each have one
or more bottom select transistors (BSTs), one or more dummy BSTs, a plurality of
memory cells (MCs), one or more dummy top select transistors (TSTs), and one or more
TSTs that are disposed sequentially and in series over a substrate along a height
direction (or Z direction) of the substrate. A source region of a lowermost BST in the
each of the vertical NAND memory cell strings is connected to a common source line
(CSL), and a drain region of an uppermost TST in the each of the vertical NAND
memory cell strings is connected to a bit line. In the related 3D-NAND memory device,
the vertical NAND memory cell strings of a same block can share a bottom select gate
(BSG). The shared BSG accordingly controls all the BSTs of the vertical NAND
memory cell strings in that block simultaneously during operating the related 3D-
NAND memory device, such as erasing the related 3D-NAND memory device. As the
related 3D-NAND memory device migrates to higher capacity with an increased block
size, the shared BSG can induce longer erasing time, longer data transfer time, and
lower storage efficiency.

[0006] In the disclosed 3D-NAND memory device, each of the blocks can be separated

into a plurality of sub-blocks by dividing the shared BSG into a plurality of sub-BSGs
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through one or more first dielectric trenches. Each of the sub-blocks accordingly has a
respective sub-BSG, and each of the sub-blocks can be operated individually through
controlling the respective sub-BSG. By introducing such a divided BSG structure, the
disclosed 3D-NAND memory device can effectively reduce parasitic capacitance and
coupling effects between the BSG and adjacent dielectric layers, and significantly
improve V, performance of the bottom select transistors (BSTs). In addition, the erasing
time and data transfer time could be reduced significantly, and data storage efficiency
can be improved as well.

[0007] In the disclosed 3D-NAND memory device, the each of sub-blocks can also
have a respective sub-top select gate (sub-TSG) by dividing a shared/common TSG into
a plurality of sub-TSGs through one or more second dielectric trenches. Each of the
sub-TSGs can control a respective sub-block during a reading/programming operation.
In some embodiments, the first and second dielectric trenches can be formed via a same
reticle set so that a manufacturing cost can be reduced.

[0008] According to an aspect of the present disclosure, a memory device is provided.
The memory device can include a substrate, a bottom select gate (BSG) disposed over
the substrate, a plurality of word lines positioned over the BSG with a staircase
configuration and a top select gate (TSG) positioned over the plurality of word lines.
The memory device also includes a plurality of insulating layers disposed between the
substrate, the BSG, the plurality of word lines, and the TSG. In the disclosed memory
device, one or more first dielectric trenches are formed in the BSG and extend in a

length direction of the substrate to separate the BSG into a plurality of sub-BSGs.
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[0009] In addition, one or more second dielectric trenches are formed in the TSG and
extend in the length direction (X-direction) of the substrate to separate the TSG into a
plurality of sub-TSGs. The memory device further includes one or more common source
regions that are formed over the substrate and extend in the length direction of the
substrate. Each of the one or more common source regions extends through the BSG,
the plurality of word lines, the TSG, and the plurality of insulating layers, and is
electrically coupled with the substrate via a respective doped region. The one or more
common source regions, the first dielectric trenches and the second dielectric trenches
further extend parallel to each other along the length direction of the substrate.

[0010] In some embodiments, the first dielectric trenches and the second dielectric trenches
are aligned with each other in a width direction (Y-direction) of the substrate and are spaced
apart by the plurality of word lines.

[0011] The memory device also includes a plurality of channel structures formed over the
substrate along a height direction (Z-direction) of the substrate that is perpendicular to the
substrate. Each of the plurality of channel structure passes through the BSG, the plurality of
word lines, the TSG and the plurality of insulating layers, and is electrically coupled with the
substrate via a respective bottom channel contact that extends into the substrate. The each of the
plurality of channel structures further includes a channel layer, a tunneling layer, a charge
trapping layer, and a barrier layer.

[0012] The memory device also includes a plurality of dummy channel structures formed along
the height direction of the substrate. The plurality of dummy channel structures pass through the

BSG, the plurality of word lines and the plurality of insulating layers to extend into the substrate.
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[0013] The memory device also includes a plurality of memory cell strings. Each of the memory
strings includes a respective channel structure, a respective sub-BSG, the plurality of word lines,
a respective sub-TSG, and the plurality of insulating layers that separate the respective sub-BSG,
the plurality of word lines, and the respective sub-TSG from one another.

[0014] The memory device also includes a plurality of memory cell sub-blocks. Each of the
memory cell sub-blocks including a respective plurality of memory cell strings that are
connected to a same sub-BSG and to a same sub-TSG, and each of the memory cell sub-blocks is
operated individually.

[0015] The memory device can further include a plurality of dummy channel structures formed
along the height direction of the substrate. The plurality of dummy channel structures pass
through the BSG, the plurality of word lines, the TSG and the plurality of insulating layers to
extend into the substrate.

[0016] In some embodiments, the one or more first dielectric trenches and the one or more
common source regions are alternatively disposed in the width direction of the substrate so that a
plurality of channel structures are disposed therebetween.

[0017] In some embodiments, the memory device further includes one or more dummy BSGs
that are formed between the plurality of word lines and the BSG, separated by the one or more
first dielectric trenches into a plurality of dummy sub-BSGs , and spaced apart from the plurality
of word lines and the BSG by the plurality of insulating layers.

[0018] In some embodiments, the memory device further includes one or more dummy TSGs
that are formed between the plurality of word lines and the TSG, separated by the one or more
second dielectric trenches into a plurality of dummy sub-TSGs, and spaced apart from the

plurality of the word lines and the TSG by the plurality of insulating layers.
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[0019] According to an aspect of the present disclosure, a method for manufacturing a memory
device is provided. In the disclosed method, a bottom select gate (BSG) layer is formed over a
substrate, one or more dummy BSG layers are formed over the BSG layer, and a plurality of first
insulating layers are disposed between the substrate, the BSG layer, and the one or more dummy
BSG layers. Next, one or more first dielectric trenches are formed. The one or more first
dielectric trenches pass through the BSG layer, the one or more dummy BSG layers and the
plurality of first insulating layers, and extend into the substrate along a length direction of the
substrate. The BSG layer is separated by the one or more first dielectric trenches into a plurality
of sub-BSG layers, and the one or more dummy BSG layers are separated by the one or more
first dielectric trenches into a plurality of dummy sub-BSG layers.

[0020] In the disclosed method, a plurality of word line layers are subsequently formed over the
dummy BSG layers, one or more dummy top select gates (TSG) layers are formed over the
plurality of word line layers, a TSG layer is formed over the dummy BSG layers, and a plurality
of second insulating layers are disposed between the dummy BSG layers, the plurality of word
line layers, the one or more dummy TSG layers, and the TSG layer. Next, one or more second
dielectric trenches are formed. The second dielectric trenches extend in the length direction of
the substrate, and passes through the one or more dummy TSG layers, the TSG layer and a
portion of the plurality of second insulating layers that separate an uppermost word line layer, the
one or more dummy TSG layers, and the TSG layer from each other. The first dielectric
trenches and the second dielectric trenches are aligned with each other in a width direction of the
substrate and are spaced apart by the plurality of word line layers. The TSG layer is separated by

the one or more second dielectric trenches into a plurality of sub-TSG layers, and the one or
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more dummy TSG layers are separated by the one or more second dielectric trenches into a
plurality of dummy sub-TSG layers.

[0021] According to yet another aspect of the present disclosure, a method for erasing a 3D-
NAND memory device is provided. The 3D-NAND memory device are formed over a substrate
and includes a plurality of vertical NAND strings in which a first block of the plurality of
vertical NAND strings are connected to a first bottom select gate (BSG), a second block of the
plurality of vertical NAND strings are connected to a second BSG, the first BSG and the second
BSG are separated by a dielectric trench, and both the first block and the second block of vertical
NAND strings are connected to a plurality of shared word lines. In the disclosed method, the
substrate is set to a first voltage, the first BSG is set to a second voltage that is lower than the
first voltage, the second BSG is set to a third voltage that is higher than the second voltage, and
the one or more word lines are set to a fourth voltage that is equal to zero.

[0022] In some embodiments, the first block of the plurality of vertical NAND strings are erased
through applying the second voltage to the first BSG, and the second block of the plurality of

vertical NAND strings are not erased through applying the third voltage to the second BSG.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] Aspects of the present disclosure are best understood from the following
detailed description when read with the accompanying figures. It is noted that, in
accordance with the standard practice in the industry, various features are not drawn to
scale. In fact, the dimensions of the various features may be arbitrarily increased or

reduced for clarity of discussion.
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[0024] Figure 1A is a cross-sectional view of a 3D-NAND memory device, in
accordance with exemplary embodiments of the disclosure.

[0025] Figure 1B is a top down view of the 3D-NAND memory device, in accordance
with exemplary embodiments of the disclosure.

[0026] Figure 1C-1 is a first cross-sectional view of a channel structure in the 3D-
NAND memory device, in accordance with exemplary embodiments of the disclosure.
[0027] Figure 1D-1 is a first top down view of the channel structure in the 3D-NAND
memory device, in accordance with exemplary embodiments of the disclosure.

[0028] Figure 1C-2 is a second cross-sectional view of a channel structure in the 3D-
NAND memory device, in accordance with exemplary embodiments of the disclosure.
[0029] Figure 1D-2 is a second top down view of the channel structure in the 3D-
NAND memory device, in accordance with exemplary embodiments of the disclosure.
[0030] Figure 1E is an equivalent circuit diagram of a 3D-NAND memory device, in
accordance with exemplary embodiments of the disclosure.

[0031] Figure 2 is a schematic perspective view of a 3D-NAND memory device in
three-dimensions, in accordance with exemplary embodiments of the disclosure.

[0032] Figure 3A is a cross-sectional view of a related 3D-NAND memory device, in
accordance with exemplary embodiments of the disclosure.

[0033] Figure 3B is an equivalent circuit diagram of the related 3D-NAND memory
device, in accordance with exemplary embodiments of the disclosure.

[0034] Figure 4A is a schematic diagram of an operation parameter to erase a related
3D-NAND memory device, in accordance with exemplary embodiments of the

disclosure.
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[0035] Figure 4B is a schematic diagram of another operation parameter to erase a 3D-
NAND memory device, in accordance with exemplary embodiments of the disclosure.
[0036] Figures SA through 11D are cross-sectional and top down views of various
intermediary steps of manufacturing a 3D-NAND memory device, in accordance with
exemplary embodiments of the disclosure.

[0037] Figure 12 is a flowchart of a process for manufacturing a 3D-NAND memory

device, in accordance with exemplary embodiments of the disclosure.

DETAILED DESCRIPTION

[0038] The following disclosure provides many different embodiments, or examples,
for implementing different features of the provided subject matter. Specific examples
of components and arrangements are described below to simplify the present disclosure.
These are, of course, merely examples and are not intended to be limiting. For
example, the formation of a first feature over or on a second feature in the description
that follows may include embodiments in which the first and second features are formed
features may be in direct contact, and may also include embodiments in which
additional features may be formed between the first and second features, such that the
first and second features may not be in direct contact. In addition, the present
disclosure may repeat reference numerals and/or letters in the various examples. This
repetition is for the purpose of simplicity and clarity and does not in itself dictate a
relationship between the various embodiments and/or configurations discussed.

2 6

[0039] Further, spatially relative terms, such as “beneath,” “below,” “lower,” “above,”

“upper” and the like, may be used herein for ease of description to describe one element
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or feature’s relationship to another element(s) or feature(s) as illustrated in the figures.
The spatially relative terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation depicted in the figures. The
apparatus may be otherwise oriented (rotated 90 degrees or at other orientations) and
the spatially relative descriptors used herein may likewise be interpreted accordingly.
[0040] FIG. 1A is a cross-sectional view of a 3D-NAND memory device (or memory
device) 100, and FIG. 1B is a top down view of the 3D-NAND memory device 100
where the cross-sectional view of the 3D-NAND memory device 100 in FIG. 1A is
obtained from a line A-A’ along a Z-direction (i.e., height direction) of a substrate in
FIG. 1B. Dashed lines in FIG. 1B indicate a perspective view.

[0041] As shown in FIG. 1A, the memory device 100 can have a substrate 10 made of
silicon, a high voltage P-type Well (HVPW) 14 formed on a top portion of the substrate
10, and a deep N-type Well 12 that is disposed below the HVPW. The HVPW 14
extends from a top surface of the substrate 10 and into the substrate with a depth from
0.5 um to 5 um according to the design requirements. The HVPW 14 can have a top
portion and a bottom portion. The top portion (not shown) of the HVPW 14 is level with
the top surface of the substrate 10 and is doped with boron at a dopant concentration
from 10el1 cm™ to 10e14 ¢cm™. The top portion of the HVPW 14 forms the array (i.e.,
memory cell region) P-Well. The array P-Well is also known as ‘active tub’ since
voltages are applied to the tub during erasing or programming the memory device. The
top portion can also be configured to create bipolar junction transistor (BJT) devices in
periphery where control circuits occupy. The bottom portion (not shown) of the HVPW

14 is formed under the top portion and is doped with phosphorus at a dopant
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concentration from 10ell ¢cm™ to 10e14 cm™. The bottom portion creates a deep ‘N-
Tub’ that helps isolate the array P-Well (i.e., the top portion) from the periphery P-
Wells. The bottom portion can also be configured to create BJT devices in periphery.
[0042] The deep N-type Well 12 illustrated in FIG. 1A can be doped through a high
energy implantation with phosphorus at a dopant concentration from 10ell cm™ to
10e14 ¢cm™. The deep N-type Well 12 is formed under the HVPW 14, and extends into
the substrate with a depth from 0.1 um 1 um according to design requirements. In some
embodiments, the deep N-type Well 12 can surround the HVPW 14 to isolate the
HVPW 14 from adjacent components.

[0043] Still referring to FIG. 1A, the memory device 100 can also have one or more
P+ regions 24a and 24b formed in the HVPW 14. The P+ regions extend from the top
surface of the substrate 10 and into the substrate with a depth from 0.01 um to 0.2 um.
The P+ regions can be doped with boron at a dopant concentration from 10el14 cm™ to
10e18 cm™. In subsequent manufacturing steps, a respective array contact can be
formed over each of the P+ regions, and the P+ regions are configured to reduce
resistance between the array contacts and the HVPW.

[0044] Similarly, one or more N+ regions 18 and 22 can be formed in the substrate 10.
The N+ regions 18 and 22 extend from the top surface of the substrate and extend into
the substrate with a depth from 0.01 um to 0.2 um. The N+ regions can be doped with
phosphorus at a dopant concentration from 10el4 cm™ to 10el18 cm™. Over the N+
regions, one or more substrate contacts (not shown) can be formed in subsequent
manufacturing steps, and the N+ regions are configured to reduce resistance between

the substrate contacts and the substrate.
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[0045] The disclosed memory device 100 can also include one or more high voltage N-
type Wells (HVNW). Each of the N+ regions can be surrounded by a respective high
voltage N-type Well (HVNW). For example, the N+ region 22 is surrounded by a
HVNW 20, and the N+ region 18 is surrounded by a HVNW 16. The HVNWSs can be
formed by doping the substrate with phosphorus at a dopant concentration from 10el1
cm™ to 10el4 cm™. The HVNWs extend from the top surface of the substrate and
extend into the substrate 10 with a depth from 0.1 um to 1 um. The HVNWs are
configured to isolate the N+ regions from adjacent components.

[0046] Still referring to FIG. 1A, a bottom select gate (BSG) 62p, one or more dummy
BSGs (or bottom dummy word lines, such as 62n-620), a plurality of word lines (e.g.,
62d-62m), one or more dummy top select gates (TSGs) (or top dummy word lines, such
as 62b-62c), and a TSG 62a are disposed sequentially over the substrate. In addition, a
plurality of insulating layers, such as 17 insulating layers 60a-60q, are disposed
between the substrate 10, the BSG, the dummy BSGs, the word lines, the dummy TSGs
and the TSG to separate the substrate 10, the BSG, the dummy BSGs, the word lines,
the dummy TSGs and the TSG from each other.

[0047] In some embodiments, the insulating layers 60, the BSG, the dummy BSGs, the
word lines, the dummy TSGs and the TSG are alternatively stacked over the substrate
10 with a staircase configuration in which the TSG 62a and a uppermost insulating
layer 60a have the smallest length, and the BSG 62p and a lowermost insulating layer
60q have the largest length.

[0048] It should be understood that FIG. 1A is merely an exemplary 3D-NAND

memory device 100, and the 3D-NAND memory device 100 can include any number of
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the BSG, the dummy BSG, the word line, the dummy TSG, and the TSG. For example,
the 3D-NAND memory device 100 can have three BSGs, three TSGs, and 64 word
lines.

[0049] In some embodiments (i.e. Gate-last Formation Technology), the BSG 62p, the
dummy BSGs 62n-620, the word lines 62d-62m, the dummy TSGs 62b-62¢, and the
TSG 62a illustrated in FIG. 1A are formed firstly using sacrificial layers (i.e. SiN). The
sacrificial layers can be removed and replaced with a high K layer, glue layers and one
or more metal layers. The high K layer can be made of aluminum oxide (Al,O3) and/or
Hafnium oxide (HfO;) and/or Tantalum oxide (Ta;Os), and/or something of high K
(Dielectric Constant). The metal layer can be made of tungsten (W), Cobalt (Co), for
example. The word lines can have a thickness in a range from 10 nm to 100 nm,
according to requirements of product specification, device operation, manufacturing
capabilities, and so on. In an embodiment of FIG. 1, the insulating layers 60 can be
made of Si0, with a thickness from 5 nm to 50 nm.

[0050] Still referring to FIG. 1A, one or more first dielectric trenches (or first
trenches), such as two first trenches 26 and 28, are formed in the one or more BSGs
(e.g., 62p) and the one or more dummy BSGs (e.g., 62n-620). The first trenches 26 and
28 extends in an X-direction (i.e., length direction) of the substrate 10 to separate the
BSG 62p and the dummy BSGs 62n-620 layers into a plurality of sub-BSGs and sub-
dummy BSGs, or to say, a plurality of cell strings. For example, three sub-BSGs 62p-1,
62p-2, and 62p-3 are included in embodiment shown in FIG. 1A. In addition, one or
more second dielectric trenches (or second trenches), such as the two second trenches

56 and 58 illustrated in FIG.1A, are formed in the one or more TSGs (e.g., 62a) and the
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one or more dummy TSGs (e.g.,62b-62¢). The second trenches also extend in the X-
direction (length direction) of the substrate 10 to separate the TSG 62a and dummy
TSGs 62b-62¢ into a plurality of sub-TSGs and sub-dummy TSGs. For example, a sub-
TSG 62a-1, two sub-dummy TSGs 62b-1 and 62c¢-1 are illustrated in FIG. 1A. In some
embodiments, the first trenches and the second trenches are optically aligned with each
other in a Y-direction (i.e., a width direction, top-down view) of the substrate 10 and
are spaced apart by the plurality of word lines 62d-62m. In some embodiments, the first
and second trenches can have a CD 50 nm to 150 nm and are filled with Si0;, SiON,
SiOCN, or other suitable dielectric materials. In some embodiments, the first trenches
26 and 28 can extend into the HVPW 14 with a depth between 10 nm and 100 nm.
[0051] By introducing the first and second trenches into the memory device 100, the
BSG and TSG are separated into a plurality of sub-BSGs and sub-TSGs. The sub-BSGs
and sub-TSGs can divide the memory device 100 into a plurality of sub-blocks, or to
say, a plurality of cell strings. Each of the sub-blocks has a respective sub-BSG and a
respective sub-TSG. The each of the sub-blocks can be operated individually through
controlling the respective sub-BSG and respective sub-TSG. Correspondingly, the
disclosed 3D-NAND memory device 100 can precisely control a desired sub-
block/array region so as to effectively reduce a programming time, a reading time, an
erasing time and data transfer time, and significantly improve data storage efficiency.
[0052] Still referring to FIG. 1A, one or more common source regions (CSRs), such as
one common source region 52, is formed over the substrate and extend in the X-
direction (length direction) of the substrate. The common source region 52 passes through the

BSG 62p, the dummy BSGs 62n-620, the plurality of word lines 62d-62m, the dummy TSGs
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62b-62¢, the TSG 62a, and the plurality of insulating layers 60, and is electrically
coupled with the substrate 10 via a doped region 54. The common source region 52, the
first trenches 26 and 28, and the second trenches 56 and 58 extend parallel to each other
in the X-direction (length direction) of the substrate 10. The common source region 52
can have side portions and a bottom portion to be electrically coupled with the dope
region 54. A dielectric spacer 68 is formed along the side portions and in direct contact
with the word lines 62d-62m and insulating layers 60. A conductive layer 70 is formed
along the dielectric spacer 68 and over the doped region 54. The common source region
52 further includes a top contact 64 that is formed along the dielectric spacer 68 and
over the conductive layer 70. The doped region 54 can be N-type doped through one or
more ion implantation processes. In an embodiment of FIG. 1A, the dielectric spacer 68
is made of Si0,, the conductive layer 70 is made of polysilicon, and the top contact 64
is made of tungsten.

[0053] In some embodiments, the common source region 52 can have a continuous
configuration to extend along the X-direction (length direction) of the substrate. In
some embodiments, the common source region 52 can be separated into two or more
sub-CSRs. The sub-CSRs are aligned with each other in the X-direction of the substrate.
[0054] In the 3D-NAND memory device 100, a plurality of channel structures are
formed over the substrate 10 along a Z-direction (or height direction) of the substrate.
As shown in FIG. 1A, five channel structures 30, 32, 34, 36 and 38 are included. Each
of the channel structures passes through the BSG, the dummy BSGs, the word lines, the
dummy TSGs, the TSG and the insulating layers, and is electrically coupled with the

substrate via a respective bottom channel contact that extends into the substrate. For
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example, a channel structure 30 is electrically coupled with the substrate via a bottom
channel contact 202 that is shown in FIG. 1C. In addition, each of the channel
structures further includes a channel layer 206, a tunneling layer 208, a charge trapping
layer 210, and a barrier layer 212, which has been shown in FIGS. 1C and 1D for
details.

[0055] The memory device 100 can further include a plurality of dummy channel
structures that are formed along the Z-direction (height direction) of the substrate. For
example, six dummy channel structures 40, 42, 44, 46, 48, and 50 are included in the
memory device 100. In some embodiments, the memory device 100 can be divided into
three regions: Two staircase regions 100A and 100C and a core region 100B. As shown,
the staircase regions 100A and 100C can be arranged on single or both sides of the
central core region 100B of the memory device 100. The staircase regions 100A and
100C do not include any channel structures, and the core region 100B includes the
plurality of channel structures. In some embodiments, the dummy channel structures are
formed in the staircase regions 100A and 100C only, and pass through the BSG, the
dummy BSGs, the word lines and the insulating layers to extend into the substrate. In
other embodiments, the dummy channel structures can be formed in both the staircase
regions 100A and 100C and the core region 100B. When the dummy channel structures
are formed in the core region 100B, the dummy channel structures pass through the
TSG, the dummy TSGs, the word lines, the dummy BSGs, and the BSG, and extend into
the substrate. The dummy channel structures serve as sustain components to support
the staircase regions and/or the core regions when sacrificial word lines are removed. In

an embodiment of FIG. 1A, the dummy channel structures are made of SiO;.
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[0056] FIG. 1B is a top down view of the 3D-NAND memory device 100 in
accordance with some embodiments of the disclosure. As shown in FIG. 1B, the
memory device 100 can have three common source regions 52a-52c¢ that extend along
the X-direction (length direction) of the substrate 10. The common source regions 52b
and 52C are disposed at two boundaries of the memory device 100 with a continuous
configuration. The common source regions 52b and 52C can serve as common source
regions for the memory device 100, and further isolate the memory device 100 from
adjacent components. In some embodiments, the memory device 100 is one of memory
cell blocks of a 3D-NAND chip (not shown). The common source regions 52b and 52C
accordingly isolate the memory device 100 (or the memory cell block 100) from
adjacent memory cell blocks of the 3D-NAND chip. The common source region 52a is
disposed at a middle position of the memory device 100. The common source region
52a is separated into two or more sub-CSRs by one or more “H-Cuts”. As shown in
FIG. 1B, the CSR 52a is separated by an H-cut 72 into two sub-CSRs 52a-1 and 52a-2.

[0057] Still referring to FIG. 1B, the first trenches 26 and 28, and the second trenches
56 and 58 are optionally aligned with each other at the Y direction (width direction) of
the substrate 10. The first trenches and the second trenches are disposed between two
adjacent common source regions. For example, the first trench 26 and the second trench
56 are aligned and disposed between a common source region 52a and a common source
region 52b. In addition, the dummy channel structures 40, 42, and 44 are positioned at
the staircase region 100A, and the dummy channel structures 46, 48, and 50 are
positioned at the staircase region 100C. A plurality of channel structures, such as

channel structures 30 and 32, are disposed in the core region 100B.
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[0058] By introducing the first/second trenches, the 3D-NAND memory device 100 (or
memory cell block 100) can be divided into a plurality of sub-blocks. For example,
three sub-blocks SUB-BLK 1-3 are formed in FIG.1B. Each sub-block can have a
respective sub-BSG and a respective sub-TSG. The sub-BSG is formed by separating
the BSG 62p into three sub-BSGs (i.e., 62p-1, 62p-2, and 62p-3) by the first trenches,
and the sub-TSG is formed by separating the TSG 62a into three sub-TSGs by the
second trenches. It should be mentioned that the SUB-BLK 2 can have two portions
SUB-BLK2 1 and SUB_BLK 2 that are electrically connected with each other through
the H-Cut 72. Accordingly, The SUB-BLK 2 can have a larger size than the SUB-BLK
land SUB-BLK 3. Without the introduction of the first/second trenches, the memory
device 100 (or the memory cell block 100) has a shared BSG, such as 62p, and a shared
TSG, such as 62a.

[0059] It should be understood that FIG. 1B is merely an exemplary 3D-NAND
memory device 100, and the 3D-NAND memory device 100 can include any number of
first trenches or second trenches between two adjacent common source regions. For
example, two or more first trenches or two or more second trenches can be disposed
between two adjacent common source regions. The 3D-NAND memory device 100 can
also include any number of common source regions.

[0060] FIG. 1C-1 is a first cross-sectional view of the channel structure 30 in the 3D-
NAND memory device 100, and FIG. 1D-1 is a first top down view of the channel
structure 30 where the cross-sectional view of FIG. 1C-1 is obtained from a line B-B’
along a Z-direction (height direction) of a substrate in FIG. 1D-1. FIG. 1C-2 is a

second cross-sectional view of the channel structure 30 and FIG. 1D-2 is a second top
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down view where the cross-sectional view of FIG. 1C-2 is obtained from a line C-C’
along a Z-direction (height direction) of a substrate in FIG. 1D-2.

[0061] As shown in FIGS. 1C-1/1D-1, the channel structure 30 can have a cylindrical
shape with sidewalls and a bottom region. Of course, other shapes are possible. The
channel structure 30 is formed along a Z-direction perpendicular to the substrate 10,
and electrically coupled with the substrate 10 via a bottom channel contact 202 that is
positioned at the bottom region of the channel structure. The channel structure 30
further includes a channel layer 206, a tunneling layer 208, a charge trapping layer 210,
and a barrier layer 212. The barrier layer 212 is formed along the sidewalls of the
channel structure 30 and over bottom channel contact 202. The barrier layer 212 is in
direct contact with the word lines 62d-62m and the insulating layers 60. The charge
trapping layer 210 is formed along the barrier layer 212 and over the bottom channel
contact 202, and the tunneling layer 208 is formed along the charge trapping layer 210
and over the bottom channel contact 202. The channel layer 206 has side portions that is
formed along the tunneling layer 208 and has a T-shape bottom portion that extends
through bottom portions of the tunneling layer 208, the charge trapping layer 210, and
the barrier layer 212 that are positioned over the bottom channel contact 202. The T-
shape bottom portion of the channel layer 206 further is positioned over and in direct
contact with the bottom channel contact 202. In addition, the tunneling layer 208, the
charge trapping layer 210, and the barrier layer 212 can form an “L-foot” configuration
in the channel structure 30. The L-foot configuration can include side portions that are
formed along the sidewalls of the channel structure and a bottom portion over the

bottom channel contact 202.
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[0062] The channel structure 30 can also have a channel insulating layer 204 that is
formed along the channel layer 206 to fill the channel structure 30. The channel
insulating layer 204 can have a T-shape bottom portion that extends through bottom
portions of the channel layer 206, the tunneling layer 208, the charge trapping layer
210, and the barrier layer 212 and lands on the channel layer 206. In some
embodiments, the channel insulating layer 204 can include a void that is positioned in a
middle position of the channel insulating layer 204. The channel structure 30 can
further include a top channel contact 214 that is formed along the channel insulating
layer 204 and in direct contact with the channel layer 206. The top channel contact 214
is positioned above the TSG 62a to prevent any electrical interference between the top
channel contact 214 and the TSG 62a. In the channel structure 30, a gate dielectric
layer 216 is further formed between the BSG 62p and the bottom channel contact 202.
The gate dielectric layer 216 can be positioned between the insulating layer 60p and
60q, and have an annular shape to surround the bottom channel contact 202.

[0063] In an embodiment of FIGS. 1C-1/1D-1, the barrier layer 212 is made of SiO;.
In another embodiment, the barrier layer 212 can include multiple layers, such as SiO;
and Al;Os3. In an embodiment of FIGS. 1C-1/1D-1, the charge trapping layer 210 is
made of SiN. In another embodiment, the charge trapping layer 210 can include a multi-
layer configuration, such as a SiN/SiON/SiN multi-layer configuration. In some
embodiments, the tunneling layer 208 can include a multi-layer configuration, such as a
SiO/SiON/SiO multi-layer configuration. In an embodiment of FIGS. 1C-1/1D-1, the

channel layer 206 is made of polysilicon via a furnace low pressure chemical vapor
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deposition (CVD) process. The channel insulating layer 204 can be made of SiO,, and
the top and bottom channel contacts can be made of polysilicon.

[0064] As shown in FIGS. 1C-1/1D-1, the channel structure 30 can have a cylindrical
shape. However, the present disclosure is not limited thereto, and the channel structures
30 may be formed in other shapes, such as a square pillar-shape, an oval pillar-shape, or
any other suitable shapes.

[0065] FIGS. 1C-2/1D-2 provides another configuration to dispose the top channel
contact 214 in the channel structure 30. As shown in FIGS. 1C-2/1D-2, the top channel
contact 214 is formed along the insulating layer 60a and over the channel layer 206,
tunneling layer 208, charge trapping layer 210, barrier layer 212, and channel insulating
layer 204. A bottom surface of the top channel contact 214 is in direct contact with a
top surface of the channel layer 206. Comparing to the top channel contact 214 in FIGS.
1C-1/1D-1, the top channel contact 214 in FIGS. 1C-2/1D-2 has a larger size which in
turn provides a bigger process window to dispose a subsequently formed Via over the
top channel contact.

[0066] FIG.1E is an equivalent circuit diagram of a 3D-NAND memory device, in
accordance with exemplary embodiments of the disclosure. As shown in FIG. 1E, the
circuit diagram includes a memory cell block 200 or memory cell array 200. The
memory cell block 200 can include a plurality of vertical NAND memory cell strings
STO0-ST17. Each of the memory cell strings can have one or more bottom select
transistors (BSTs), one or more dummy BSTs (DUMBSTs), a plurality of memory cells
(MCs), one or more dummy top select transistors (DUMTSTs), and one or more TSTs.

For example, a memory cell string STO can have a BST, two dummy BSTs (DUMBSTO
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and DUMBSTn), 64 memory cells MCO-MC63, two dummy TSTs (DUMTSTO and
DUMTSTn), and two TSTs (TSTO and TSTn). A top end of each of the memory cell
strings can be a drain region that is connected to a bit line (BL), and a bottom end of
each of the memory cell strings can be a source region that is connected to a common
source line (CSL). For example, the memory cell string STO is connected to a bit line
BL1 through the drain region of the TSTn and is connected to a CSL through the source
region of the BST.

[0067] The memory cell block 200 can be divided into six sub-blocks from SUB-
BLKO to SUB-BLKS5 by the first and second trenches that are illustrated in FIG. 1A.
Each of the sub-blocks can have a respective set of memory cell strings. For example,
SUB-BLKO can include a set of memory cell strings STO, ST6 and ST12, and SUB-
BLK1 can include another set of memory cell strings ST1, ST7 and ST13.

[0068] In a related memory cell block, such as a memory cell block 400 shown in FIG.
3B, a bottom select gate (BSG) of each of the memory cell strings are connected to each
other and shared. Similarly, a dummy BSG of each of the memory cell strings is also
connected to each other and shared. In the memory cell block 200, the bottom select
gate BSG and the dummy BSGs (e.g., DUMBSGO and DUMBSGn) can be separated
into a plurality of sub-BSGs and sub-dummy BSGs by the first trenches, such as 26 and
28 illustrated in FIG. 1A. For example, the BSG can be separated by the first trenches
into a plurality of sub-BSGs from BSGO to BSGS. In addition, the top select gates TSGs
(e.g., TSGO and TSGn), and the dummy TSGs (e.g., DUMTSGO and DUMTSGn) can be

separated into a plurality of sub-TSGs and sub-dummy TSGs by the second trenches,
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such as 56 and 58 illustrated in FIG. 1A. For example, the TSGO can be separated by
the second trenches into a plurality of sub-TSGs from TSGO0-0 to TSGO-5.

[0069] Accordingly, the BSTs, the dummy BSTs, the dummy TSTs, and the TSTs in
each of the sub-blocks can have respective control gates that are sub-BSGs, sub-dummy
BSGs, sub-dummy TSGs and sub-TSGs respectively. For example, in SUB-BLKO, the
BSTs of the strings STO, ST6 and ST12 have an individual control gate of BSGO that is
formed by the first trenches to separate the control gate BSG, and the TSTOs of the
strings STO, ST6, ST12 have an individual control gate of TSGO-0 that is formed by the
second trenches to separate the control gate TSG. Similarly, in SUB-BLK1, the BSTs of
ST1, ST7 and ST13 have a control gate of BSG1 and the TSTOs of ST1, ST7 and ST13
have a control gate of TSGO-1. Without the introduction of the first/second trenches,
the memory cell block 200 has shared BSG, dummy BSGs, dummy TSGs, and TSG. An
exemplary shared BSG is illustrated in FIGS. 3A and 3B where the BSG of each of the
memory cell strings are connected to each other and shared.

[0070] By introducing such a divided BSG structure, the disclosed 3D-NAND memory
device can effectively reduce parasitic capacitance and coupling effects between the
BSG and adjacent dielectric layers, and significantly improve V¢ performance of the
bottom select transistors (BSTs). In addition, the divided BSG structure allows erasing
a specific sub-block rather than the entire memory cell block 200. Accordingly, the
erasing time and data transfer time could be reduced significantly, and data storage
efficiency can be improved as well. Further, the divided TSG structure allows

reading/programming a specific sub-block rather than the entire memory cell block 200,

23

Micron Ex. 1015, p. 66
Micron v. YMTC
IPR2024-00794



which in turn reduces the reading/programming time and improves the data
transfer/storage efficiency.

[0071] In the memory cell block 200, the sub-blocks can share one or more word lines.
For example, as shown in FIG. 1E, 18 MCns in six sub-blocks are connected to each
other and have a common/shared word line WLn. Similarly, other MCs in all six sub-
blocks can also have common/shared word lines.

[0072] The each of the sub-blocks can have one or more bit line connections. For
example, in sub-block SUB-BLKO, the memory cell string STO is connected to BL1, the
memory cell string ST6 is connected to BL2, and the memory cell string ST12 is
connected to BLn. In the disclosed memory cell block 200, all the 18 memory cell
strings are connected to a same CSL (or common source region).

[0073] Still referring to FIG. 1E, each of the memory cell strings can be constituted by
one or more sub-BSGs, one or more sub-dummy BSGs, a plurality of word lines, one or
more sub-dummy TSGs, one or more sub-TSGs, and a channel structure that pass
through the sub-TSGs, sub-dummy TSGs, word lines, sub-dummy BSGs, and sub-BSGs,
and is electrically coupled to a substrate/a same common source region (i.e., CSL). For
example, a memory cell string STO can be constituted by a channel structure 30, a sub-
BSG 62p-1 (i.e., BSGO in FIG. 1E), two sub-dummy BSGs 62n-1 and 620-1, word lines
62d-62m, two sub-dummy TSGs 62b-1 and 62¢-1, and a sub-TSG 62a-1(i.e., TSGO-1 in
FIG. 1E), which are illustrated in FIG. 1A. It should be noted that the TSGn is not
illustrated in FIG. 1A. Accordingly, the bottom select transistor (BST) of the string STO
can be constituted by the channel structure 30 and the sub-BSG 62p-1. A memory cell,

such as MC63 can be constituted by the channel structure 30 and the word line 62d. The

24

Micron Ex. 1015, p. 67
Micron v. YMTC
IPR2024-00794



top select transistor TSTO can be formed by the channel structure 30 and the sub-TSG
62a-1. The DUMSTSTO can be formed by the channel structure 30 and the sub-dummy
TSG 62¢-1. The common source line (CSL) illustrated in FIG. 1E can be the common
source region 52 illustrated in FIG. 1A.

[0074] FIG. 2 is a schematic perspective view of a 3D-NAND memory device, in
accordance with exemplary embodiments of the disclosure. As shown in FIG. 2, a
plurality of dummy channel structures, such as 40, 42, 44, 46, 48, and 50 are disposed
in the staircase regions. A plurality of channel structures, such as 30 and 38, are
positioned in the core region. Two first trenches (26 and 28) and two second trenches
(56 and 58) are formed along the X-direction, aligned at the Y-direction, and spaced
apart from each other by a plurality of word lines 62d-62m. The first trenches separate
the BSG 62p, the dummy BSGs (62n and 620) into a plurality of sub-BSGs and a
plurality of sub-dummy BSGs respectively. For example, three sub-BSGs 62p-1, 62p-2,
and 62p-3 are included in embodiment shown in FIG. 2. Similarly, the second trenches
separate the TSG 62a, the dummy TSGs (62b and 62c¢) into a plurality of sub-TSGs and
a plurality of sub-dummy TSGs respective. A plurality of insulating layers 60a-60q are
formed between the substrate, the BSG, the dummy BSGs, the word lines, the dummy
TSGs, and the TSG. A common source region 52 is formed along the X-direction and
disposed with the first and second trenches in parallel. The common source region 52
passes through the TSG, the dummy TSGs, the word lines, the dummy BSGs, and the
BSG, and extends into the substrate 10. The common source region 52 is separated by

the H-Cut 72 into two sub common source regions.
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[0075] FIG. 3A is a cross-sectional view of a related 3D-NAND memory device 300
that is obtained along a Z-direction (height direction) of a substrate. Comparing to the
memory device 100, the related 3D-NAND memory device 300 does not include the
first trenches, such as 26 and 28 that are illustrated in FIG. 1A.

[0076] FIG. 3B illustrates an equivalent circuit diagram of the related 3D-NAND
memory device 300. As shown in FIG. 3B, the circuit diagram includes a memory cell
block or memory cell array 400. The memory cell block 400 can include six sub-blocks
from SUB-BLKO to SUB-BLKS by the second trenches, such as 56 and 58 in FIG. 3A.
Similar to the memory device 100, the top select gates TSGs (e.g., TSGO and TSGn),
and the dummy TSGs (e.g., DUMTSGO and DUMTSGn) can be separated into a
plurality of sub-TSGs and sub-dummy TSGs by the second trenches. For example, the
TSGO can be separated by the second trenches into a plurality of sub-TSGs from TSGO-
0 to TSGO-5. Accordingly, each of the sub-blocks can have respective sub-TSGs and
respective sub-dummy TSGs. For example, a sub-block SUB-BLKO can have a sub-TSG
TSGO-0, and a sub-block SUB-BLK1 can have a sub-TSG TSGO-1. The difference
between the related 3D-NAND memory device 300 and the disclosed memory device
100 is that in the related 3D-NAND memory device 300, the BSG or dummy BSGs
(e.g., DUMBSGO and DUMBSGn) in each of the sub-blocks are connected to each other
and shared.

[0077] FIG. 4A is a schematic diagram of an operation parameter to erase a related
3D-NAND memory device 300, in accordance with exemplary embodiments of the

disclosure. Figure 4B is a schematic diagram of another operation parameter to erase a
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3D-NAND memory device 100, in accordance with exemplary embodiments of the
disclosure.

[0078] As shown in FIG. 4A, during erasing the related 3D-NAND memory device
300, the word lines that control the memory cells (MCs) are set to an operating voltage
equal to zero volt (V). An input voltage applied to the HVPW, such as the HVPW 14 in
FIG. 3A, can be set to a first operating voltage V1. The first operating voltage V1 can
be positive and have a value between 18 V and 22 V. An input voltage to a selected
BSG of a specific sub-block, such as SUB-BLKO in FIG. 3B, can be set to a second
operating voltage V2 that can be lower than the first operating voltage but still positive.
For example, the second operating voltage V2 can be in a range from zero volt to 13 V.
In addition, the dummy BSGs in the specific sub-block can be set to a switch voltage
(not shown in FIG. 4A) that is 0.5 V-2 V lower than the second operating voltage V2.
In some embodiments, the selected BSG and the selected dummy BSGs in the specific
sub-block can be set to float.

[0079] A detailed erasing process can be described base on the channel structure 30
that is illustrated in FIGS. 1C and 1D and the memory cell string ST0/sub-block SUB-
BLKO that is illustrated in FIGS. 1E and 3B. It should be mentioned again, the memory
cell string STO can be constituted by the channel structure 30 and the surrounding BSG,
dummy BSGs, word lines, dummy TSGs, and TSG that are illustrated in FIGS. 1C and
1D.

[0080] As shown in FIGS. 1C and 1D, when the first operating voltage is applied to
the HVPW 14, the first operating voltage V1 is electrically coupled to the channel layer

206 via the bottom channel contact 202. Because the word lines 62d-62m are all set to
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an operating voltage equal to zero volt, the channel layer 206 forms a relatively high
electric potential with respect to the word lines. The formed high electric potential
attracts the electrons that are trapped in the charge trapping layer 210 back to the
channel layer 206. In addition, holes can be injected into the channel layer by the first
operating voltage V1 from the HVPW 14/common source region 52. The injected holes
can sustain a positive potential in the channel layer and further recombine with the
attracted electrons in the channel layer 206. When the electron-hole recombination is
completed, the memory cell string STO is erased. Accordingly, the input voltages V1,
V2 are set to zero volt.

[0081] During the easing operation, the selected BSG is either set to float or set to the
second operating voltage V2 that allows the selected BSG to stay at a positive voltage
relatively lower than the first voltage V1 that is applied to the HVPW 14. Such a
relative lower voltage can reduce the electric filed across the gate dielectric (e.g., gate
dielectric layer 216 shown in FIG. 1C) and the reduced electric field in turn can prevent
the gate dielectric layer from breaking down. In some embodiments, the second voltage
V2 applied to the selected BSG can further help generate hole through a gate induced
drain leak (GIDL) effect and improve the holes to flow from the substrate to a top
portion of the channel layer 206 (e.g., a position close to the TSG).

[0082] In some embodiments, the dummy BSGs are either set to float or set to the
switch voltages (not shown). The applied switch voltages can be reduced gradually in
the direction from BSG 62p toward word line 62m. A gradual reduction in the voltage
on dummy BSGs in the direction from BSG toward word lines may reduce the electric

field between the BSG (set at a high voltage) and word lines (set at a low voltage, such
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as zero), hence reducing carrier generation between BSG and word lines and
eliminating erase disturb.

[0083] Since the related memory device 300 has a common or shared BSG, when the
second voltage V2 is applied to the BSG of string STO/SUB-BLKO during the easing
operation, the bottom select transistors (BSTs) in rest of 17 memory cell strings ST1-
ST17 can also be affected and turned on by the second operating voltage V2.
Correspondingly, the erasing operation can take place in all six sub-blocks. As the 3D-
NAND memory device migrates to higher capacity with an increasing block size, the
common/shared BSG can induce longer erasing time, longer data transfer time, and
lower storage efficiency.

[0084] FIG. 4B is a schematic diagram of another operation parameter to erase a
3D-NAND memory device 100. As shown in FIG. 1E, each of the sub-blocks illustrated
in FIG. 1E can have a respective sub-BSG that is formed by introducing the first
trenches to separate the BSG. When an erasing operation is started, the second voltage
V2 can be applied to a respective sub-BSG of a selected sub block. For example, if the
SUB-BLKO is selected, the second voltage V2 can be applied to the corresponding sub-
BSG BSGO. In addition, a third voltage V3 can be applied to a respective sub-BSG of
an un-selected sub block. For example, if the SUB-BLK1 is un-selected, the third
voltage V3 can be applied to the corresponding sub-BSG BSG1. The third voltage V3
can be close to the first voltage V1 and higher than the second voltage V2. For example,
the V3 can be ranged from 18 V to 25 V. The relative higher third voltage V3 with
respect to the second voltage V2 can repeal the holes that are generated from the

HVPW/substrate and inhibiting the holes from flowing into the channel layer of the un-
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selected sub-block. Accordingly, the erasing process can take place in the selected sub-
block only, and the erasing time and data transfer time could be reduced significantly,
and data storage efficiency can be improved as well.

[0085] Figures 5A through 11D are cross-sectional and top down views of various
intermediary steps of manufacturing a 3D-NAND memory device 100 in accordance
with exemplary embodiments of the disclosure.

[0086] FIG. SA is a cross-sectional view that is obtained along a Z-direction (i.e.,
height direction) of a substrate. As shown in FIG. 5A, a plurality of doped regions 12,
14, 16, 18, 20, 22, and 24 are formed in a substrate 10 based on a photolithography
process and a doping and/or ions implantation process. The doped regions in FIG. 5A
may be substantially similar to the doped regions discussed above with reference to
FIG. 1A. In order to form the doped regions, a patterned mask can be formed over the
substrate by the photolithography process. The patterned mask exposes desired regions
of the substrate that need dopant. A doping process, such as an ion implantation
process, an in situ doped epitaxial growth, a plasma doping process (PLAD), or other
methods as known in the art, can be applied to transfer suitable dopant into the exposed
regions of the substrate 10. A dopant concentration, a doping profile, and a doping
depth can be controlled by adjusting the energy, angle and dopant type of the doping
process.

[0087] Over the substrate 10, a bottom select gate (BSG) 62p, two dummy BSGs 62n-
620, and a plurality of first insulating layers 62n-62q can be subsequently formed. The
substrate 10, BSG 62p and the dummy BSGs 62n-620 are spaced apart from each other

by the first insulating layers 60n-60q.
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[0088] The BSG 62p and the two dummy BSGs 62n-620 can be sacrificial layers that
are made of SiN. The sacrificial layers can be removed and replaced with a high K layer
and a metal layer in future manufacturing steps. The BSG 62p and the two dummy
BSGs 62n-620 can have a thickness in a range from 10 nm to 100 nm. The first
insulating layer can include SiO, SiCN, SiOCN, or other suitable materials. The first
insulating layers 60n-60q can have a thickness from 5 nm to 50 nm. Any suitable
deposition process can be applied to form the BSG, the dummy BSGs and the first
insulating layers, such as chemical vapor deposition (CVD), physical vapor deposition
(PVD), atomic layer deposition (ALD), diffusion, or any combination thereof.

[0089] Still referring to FIG. SA, two first trenches 26 and 28 can be formed in the
BSG 62p and dummy BSGs 62n-620 when the BSG, dummy BSGs and the first
insulating layers are stacked over the substrate 10. The first trenches 26 and 28 extends
in a X-direction (i.e., a length direction) of the substrate 10 to separate the BSG 62p
and the dummy BSGs 62n-620 into a plurality of sub-BSGs and sub-dummy BSGs. For
example, three sub-BSGs 62p-1 to 62p-3, and three sub-dummy BSGs 62n-1 to 62n-3
are included in FIG. 5A.

[0090] The first trenches 26 and 28 can have a CD from 50 nm to 150 nm. The first
trenches can be filled wtih Si0;, SiON, SiOCN, or other suitable dielectric materials. In
some embodiments, the first trenches 26 and 28 can extend into the HVPW 14 with a
depth between 10 nm and 100 nm. The first trenches can be formed by a
photolithography process, a subsequent etching process, filling with dielectric materials
then CMP (Chemical Mechanical Polish) when necessary. For example, a patterned

mask stack can be formed over the insulating layer 60n by the photolithography

31

Micron Ex. 1015, p. 74
Micron v. YMTC
IPR2024-00794



process. A subsequent etching processing can be introduced to etch through the
insulating layers, the BSG, the dummy BSGs and further extend into the HVPW 14 to
form two trench openings. The trench openings then can be filled with a dielectric
material, such as SiO;, SiON, SiOCN, or other suitable materials by applying a
chemical vapor deposition (CVD), physical vapor deposition (PVD), atomic layer
deposition (ALD), diffusion, or any combination thereof. A surface planarization may
be performed to remove any excessive dielectric materials over the insulating layer 60n.
[0091] FIG. 5B is cross-sectional view that is obtained along an X-direction (a length
direction) of the substrate, and FIG. 5C is a top down view to illustrate a final structure
when the first trenches 26 and 28 are formed. As shown in FIG. 5B, the first trenches 26
and 28 cannot be observed when the cross-sectional view is made along the X-direction
(length direction) of the substrate 10. In FIG. 5C, the insulating layer 60n is shown as a
top surface and the two first trenches 26 and 28 extend along the length direction of the
substrate and further separate the substrate 10 into three equal regions.

[0092] In FIG. 6, a plurality of word lines 62d-62m, two dummy top select gates
(TSGs) 62b-62¢, and a TSG 62a are sequentially formed on the first insulating layer
60n. A plurality of second insulating layers 60a-60m are also deposited over the first
insulating layer 60n. The word lines 62d-62m, the dummy TSGs 62b-62c, and the TSG
62a are spaced apart from each other by the second insulating layers 60a-60m. The
word lines 62d-62m, the dummy TSGs 62b-62¢, and the TSG 62a can be sacrificial
layers that are made of SiN and have a thickness in a range from 10 nm to 100 nm. The
sacrificial layers can be removed and replaced with a high K layer and a metal layer in

the future manufacturing steps. The second insulating layers 60a-60m can have a
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thickness between 5 nm and 50 nm, and include SiO;, SiCN, SiOCN, or other suitable
materials. Any suitable deposition process can be applied to form the TSG, the dummy
TSGs and the second insulating layers, such as chemical vapor deposition (CVD),
physical vapor deposition (PVD), atomic layer deposition (ALD), diffusion, or any
combination thereof.

[0093] In FIG. 7A, two staircase regions 100A and 100C are formed. The formation
of the two staircase regions 100A and 100C can be illustrated in exemplary
manufacturing steps that are shown in FIGS. 7B-7F. As shown in FIG. 7B, a plurality of
word lines 62a-62c and a plurality of insulating layers 60a-60c can be formed and
disposed alternatively. As mentioned above, the word line 62a can function as the TSG,
and the 62b-62¢ can function as the dummy TSGs. A patterned mask stack 702 can be
formed on the insulating layer 60a. The patterned mask stack 702 exposes two end
portions of the insulating layer 60a. The mask stack 702 can include an amorphous
carbon hard-mask layer, a dielectric anti-reflective coating (DARC), a bottom anti-
reflective coating (BARC) layer, and a photoresist layer. In some other embodiments,
the mask stack 702 can be only photoresist for staircase formation. The mask stack 702
can be patterned according to any suitable technique, such as a lithography process
(e.g., photolithography or e-beam lithography) which may further include photoresist
coating (e.g., spin-on coating), soft baking, mask aligning, exposure, post-exposure
baking, photoresist developing, rinsing, drying (e.g., spin-drying and/or hard baking),
and the like.

[0094] In FIG. 7C, a first plasma etching process can be performed to remove the

exposed end portions of the insulating layer 60a. The first plasma etching process
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further removes portions of underlying word line 62a that are not protected by the mask
stack 702 and stops on the insulating layer 60b by a precise process control. In FIG. 7D,
a trim process can be applied to remove portions of the mask stack 702 from two ends
to expose the insulating layer 60a further. The exposed portions of the insulating layer
60a can be two end portions 60a-A and 60a-B. In addition, the insulating layer 60b can
have exposed end portions 60b-A and 60b-B.

[0095] In FIG. 7E, a second etching process can be performed. The second etching
process can remove the exposed end portions 60a-A and 60a-B from insulation layer
60a. By precisely controlling the second etching process either through an etching time
or end point traces, the second etching process further removes portions of word line
62a under the 60a-A and 60a-B and stops on the insulating layer 60b. In the meanwhile,
the exposed end portions 60b-A and 60b-B from insulating layer 60b and portions of
word line 62b under the 60b-A and 60b-B can be removed simultaneously. Upon the
completion of the second etching process, two staircase regions can be formed at two
sides. In FIG. 7F, a subsequent plasma ashing can be applied to remove the remaining
mask stack 702. Briefly, a multi-cycle Trim - Etch process on multiple masks (As
illustrated in FIGS. 7B-7F) can be applied to form the staircase regions 100A and 100C
in FIG. 7A.

[0096] In FIG. 8A, two second trenches 56 and 58 can be formed in the TSG 62a and
dummy TSGs 62b-62c. The second trenches 56 and 58 extend in the X-direction (i.e., a
length direction) of the substrate 10 to separate the TSG 62a and the dummy TSGs 62b-
62c into a plurality of sub-TSGs, and a plurality of sub-dummy TSGs respectively. For

example, three sub-TSGs 62a-1, 62a-2, and 62a-3 can be included in FIG. 8A. In some
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embodiments, the second trenches 56 and 58 can be aligned with the first trenches 26
and 28 in the Y-direction (width direction) of the substrate.

[0097] The second trenches 56 and 58 can have a CD 50 nm to 150 nm and include
Si0;, SiON, SiOCN, or other suitable dielectric materials. The second trenches can be
formed by a photolithography process and a subsequent etching process. For example, a
patterned mask stack can be formed over the insulating layer 60a based on the
photolithography process. The subsequent etching processing is introduced to etch
through the insulating layers 60a-60d, the TSG 62a, the dummy TSGs 62b-62¢ and stop
on the word line 62d to form two trench openings. The trench openings then can be
filled with a dielectric material, such as SiO;, SiON, SiOCN, or other suitable materials
by applying a chemical vapor deposition (CVD), physical vapor deposition (PVD),
atomic layer deposition (ALD), diffusion, or any combination thereof. A surface
planarization, such as a CMP process, can be performed to remove any excessive
dielectric materials over the insulating layer 60a. After the surface planarization, the
dielectric material that remains in the trench openings forms the second trenches.

[0098] FIG. 8B is cross-sectional view that is obtained along the X-direction (length
direction) of the substrate, and FIG. 8C is a top down view to illustrate a final structure
when the second trenches 56 and 58 are formed. As shown in FIG. 8B, both the first and
the second trenches cannot be observed when the cross-sectional view is made along the
X-direction (length direction) of the substrate 10. In FIG. 8C, the insulating layer 60a is
a top layer. The second trenches 56 and 58 are formed along the length direction of the
substrate and further are aligned with the first trenches 26 and 28 in the Y-direction

(width direction) of the substrate 10. The first trenches and the second trenches together
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separate the substrate 10 into three regions (or sub-blocks). In addition, two staircase
regions 100A and 100C are positioned at two sides and a core region 100B is positioned
in middle of the substrate.

[0099] FIG. 9A is a cross-sectional view obtained in the Z-direction (height direction)
of the substrate to illustrate the formation of a plurality of channel structures. In order
to form the channel structures, a plurality of channel openings can be formed firstly.
The channel openings can be formed through a photolithography process to form a
patterned mask and a subsequent etching process to transfer the patterns of the mask.
The formed channel openings can pass through the TSG, the dummy TSGs, the word
lines, the dummy BSGs, and the BSG, and further extend into the HVPW 14. Each of
the channel openings can have side portions and a bottom portion to expose the HVPW
14. When the channel openings are formed, a plurality of bottom channel contacts, such
as the bottom channel contact 202 illustrated in FIG. 1C, can be formed at the bottom
portions of the channel openings. Each of the channel openings can have a respective
bottom contact at the bottom portion. The bottom channel contacts can protrude from
the BSG 62p, and a top surface of each of the bottom channel contacts can be
positioned between the BSG 62p and the dummy BSG 62o0.

[0100] Still referring to FIG. 9A, once the bottom channel contacts are formed, a
barrier layer, a charge trapping layer, and a tunneling layer can be formed sequentially
along the side portions of the channel openings and over the bottom channel contacts. A
subsequent anisotropic plasm etching can be applied to remove portions of the barrier
layer, the charge trapping layer, and the tunneling layer that are disposed over the

bottom channel contacts to form a plurality of interconnect opening. Each interconnect

36

Micron Ex. 1015, p. 79
Micron v. YMTC
IPR2024-00794



opening exposes a respective bottom channel contact. A channel layer can be formed
subsequently along the side portions of the channel openings and further extends
through the interconnect openings to connect the bottom channel contacts.

[0101] Once the channel layer is formed, the channel layer can have side portions that
are formed along the tunneling layer and a T-shape bottom portion that extends through
bottom portions of the tunneling layer, the charge trapping layer, and the barrier layer
that are positioned over the bottom channel contact. The T-shape bottom portion of the
channel layer is in direct contact with the bottom channel contact, which can be shown
in FIGS. 1C and 1D. In addition, the tunneling layer, the charge trapping layer, and the
barrier layer can form an L-foot configuration in the channel openings. The L-foot
configuration can include side portions that are formed along the sidewalls of the
channel openings and a bottom portion over the bottom channel contacts.

[0102] In some embodiments, once the channel layer is formed, a subsequent
annealing process can be applied, one is to release wafer stress, the other is to reduce
defects (dangling bonds), in some cases, it’s also to transform the channel layer into
polycrystalline. In some embodiments, the formation of the channel structure further
includes forming a channel insulating layer over the channel layer to fill the channel
openings, and forming a top channel contact over the channel insulating layer and the
top channel contact is in direct contact with the channel layer. A detailed channel
structure can be illustrated in FIGS. 1C and 1D.

[0103] FIG. 9B is top down view to illustrate the formation of a plurality of channel
structures. As shown in FIG. 9B, the plurality of channel structures can be formed in

the core region 100B and separated by the second trenches 56 and 58 into 3 sub-blocks.

37

Micron Ex. 1015, p. 80
Micron v. YMTC
IPR2024-00794



[0104] FIG. 10A is a cross-sectional view obtained in the Z-direction (height
direction) of the substrate to illustrate the formation of a plurality of dummy channel
structures 40, 42, 44, 46, 48, and 50. The dummy channel structures serve as sustain
components to support the staircase regions 100A and 100C and/or the core regions
100B when sacrificial word lines are removed and replaced with metals. In order to
form the dummy channel structures, a plurality of dummy channel openings can be
formed firstly. The dummy channel openings can be formed through a photolithography
process to form a patterned mask and a subsequent etching process to transfer the
patterns of the mask. The dummy channel openings can be formed in the staircase
regions. The formed dummy channel openings can pass through the word lines, the
dummy BSGs, and the BSG, and further extend into the HVPW 14. Each of the dummy
channel openings can have side portions and a bottom portion to expose the HVPW 14,
When the dummy channel openings are formed, a dielectric layer can be formed to fill
the dummy channel openings. The dielectric layer can include SiO,, SiCN, SiOCN, or
other suitable materials. A subsequent surface planarization, such as a CMP process,
may be required to remove any excessive dielectric layer over the insulating layer 60a.
Once the surface planarization is completed, the dielectric layer that remains in the
dummy channel openings forms the dummy channel structures.

[0105] In some embodiments, the dummy channel structures can have a critical
dimension (CD) between 50 nm and 200 nm. In some embodiments, the dummy channel
structures can extend into the HVPW 14 with a depth between 10 nm and 200 nm. The
dummy channel structures can have a circular shape. In some embodiments, the dummy

channel structures can have non-circular shapes, such as a capsule shape, a rectangular
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shape, an arc shape, a bone shape, and the like. The non-circular shapes can be
adjusted by two or more parameters, such as width, length, arc radius, arc angle, and the
like. Further, in some embodiments, the non-circular shapes can be arranged in a
symmetric pattern or in a non-symmetric pattern with regard to other contacts in the
staircase regions.

In some embodiments, the dummy channel structures can be formed before the
staircase region is formed. In some embodiments, the dummy channel structures can be
formed in the core region. Accordingly, the dummy channel structures can pass through
the BSG, the dummy BSGs, the plurality of word lines, the dummy TSGs, the TSG and
the plurality of insulating layers to extend into the substrate. In some embodiments, the
dummy channel structures can be formed with the channel structure together and have a
similar structure to the channel structure. For example, the dummy structure can also
include a barrier layer, a trapping layer, a tunneling layer, and a channel layer.

[0106] FIG. 10B is top down view to illustrate the formation of the plurality of dummy
channel structures. As shown in FIG. 10B, the plurality of dummy channel structures
can be formed in the two staircase regions 100A and 100C, and also core region 100B
(Especially, at the transition zones of core to staircase regions).

[0107] FIG. 11A is a cross-sectional view obtained in the Z-direction (height
direction) of the substrate to illustrate the formation of one or more common source
regions. In order to form the channel structures, one or more common source openings
can be formed firstly. The common source openings can be formed through a
photolithography process to form a patterned mask and a subsequent etching process to

transfer the patterns of the mask. The formed common source openings pass through
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the TSG, the dummy TSGs, the word lines, the dummy BSGs, and the BSG, and further
extend into the HVPW 14. Each of the common source openings can have side portions
and a bottom portion that extend into the HVPW. The common source openings can
further extend along the X-direction (Length direction) of the substrate, and are parallel
disposed with the first and second trenches.

[0108] FIG. 11B shows an exemplary embodiment of the formation of the common
source openings. As shown in FIG. 11B, two common source openings 52b’ and 52C’
are formed at two boundaries of the substrate with a continuous configuration. The
common source regions 52a and 52c¢ can be subsequently formed within the common
source openings 52b’ and 52c¢’ respectively. A common source opening 52a’ is formed
at a middle position of the substrate. The common source opening 52a’ can include two
or more sub-openings based on the formed pattern of mask. For example, two sub-
openings 52a-1’ and 52a-2’ are included in FIG. 11B. A space between the two sub-
openings 52a-1’ and 52a-2” forms an H-Cut, such as the H-Cut 72 in FIG. 11B.
Common source regions 52a-1 and 52a-2 can be formed within the two sub-openings
52a-1" and 52a-2’ respectively.

[0109] After the common source openings are formed, subsequent manufacturing steps
to complete the formation of the common source regions can be different between a
gate first manufacturing flow and a gate last manufacturing flow. In the gate first
manufacturing flow, an ion implantation can be subsequently applied to form a dope
region, such as the doped region 54, at the bottom portion of each of the common
source openings. A dielectric spacer, such as the dielectric spacer 68, can be formed

along the side portions of the common source openings and over the doped regions. An
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anisotropic plasm etching can be implemented to remove bottom portion of the
dielectric spacer formed over the doped regions to expose the doped regions. A
conductive layer, such as the conductive layer 70, can be deposited along the dielectric
spacer and fill the common source openings. The conductive layer can be recessed
afterward by an etching process, and a top contact, such as the top contact 64, can be
formed along the dielectric spacer and over the conductive layer. When the top contact
is formed, formation of a common source region is completed and the complete
common source region 52 can be illustrated in FIG. 11A.

[0110] However, in the gate last manufacturing flow, when the common source
openings are formed, the BSG, dummy BSGs, word lines, dummy TSGs, and TSG are
subsequently removed to form a plurality of vacancies by a wet etching chemical that is
introduced through the common source openings. An ion implantation can be thereafter
applied to form the dope region (e.g., 54) at the bottom portion of each of the common
source openings. Following the implantation step, the BSG, dummy BSGs, word lines,
dummy TSGs, and TSG are re-formed by filling the vacancies with a high-K layer plus
metal layers through the common source openings. Next, a dielectric spacer, such as
the dielectric spacer 68, can be formed along the side portions of the common source
openings and over the doped regions. A followed anisotropic plasm etching can be
implemented to remove bottom portion of the dielectric spacer formed over the doped
regions to expose the doped regions. A conductive layer, such as the conductive layer
70, can be deposited along the dielectric spacer and fill the common source openings.
The conductive layer can be recessed afterward by an etching process, and a top

contact, such as the top contact 64, can be formed along the dielectric spacer and over
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the conductive layer. When the top contact is formed, formation of the common source
regions is completed and the complete common source regions can be illustrated in FIG.
11A.

[0111] After the formation of the common source regions, a final 3D-NAND memory
device 100 is formed which is identical to the memory device 100 illustrated in FIG.
1A.

[0112] FIG. 11C is top down view to illustrate the formation of one or more common
source regions. As shown in FIG. 11C, the memory device 100 can have three common
source regions 52a-52c¢. The common source regions 52a-52¢ are formed along the X-
direction (length direction) of the substrate 10 and are disposed at two boundaries and a
middle position of the memory device 100. The common source regions 52b and 52C
are disposed at two boundaries of the memory device 100 with a continuous
configuration. The common source region 52a is disposed at a middle position of the
memory device 100. The common source region (CSR) 52a is separated by the H-cut 72
into two sub-CSRs 52a-1 and 52a-2. The first trenches 26 and 28, and the second
trenches 56 and 58 are aligned with each other at the Y direction (width direction) of
the substrate 10. The first trenches and the second trenches are disposed between two
adjacent common source regions.

[0113] FIG. 11D is a cross-sectional view obtained in the X-direction (length
direction) of the substrate to illustrate the final structure of the memory device 100. As
shown in FIG. 11D, the first trenches, the second trenches and the common source
regions cannot be observed from the cross-sectional view that is obtained in the X-

direction (length direction) of the substrate.

42

Micron Ex. 1015, p. 85
Micron v. YMTC
IPR2024-00794



[0114] FIG. 12 is a flowchart of a process 1200 for manufacturing a 3D-NAND
memory device 100 in accordance with some embodiments. The process 1200 begins at
step 1204 where one or more BSGs and one or more dummy BSGs are formed
sequentially over a substrate. In addition, a plurality of first insulating layers are
formed between the substrate, the BSGs and the dummy BSGs. The substrate can
include a plurality of doped regions to reduce the resistance between the substrate and
subsequently formed contact structures. The substrate, BSGs and dummy BSGs are
spaced apart from each other by the first insulating layers.

[0115] In step 1206 of the process 1200, one or more first trenches are formed in the
BSGs and dummy BSGs. The first trenches pass through the BSGs, dummy BSGs, and
the first insulating layers, and extend into the substrate. The first trenches further
extend along a X-direction (length direction) of the substrate. The first trenches
separate the BSGs, the dummy BSGs into a plurality of sub-BSGs, and sub-dummy
BSGs. In some embodiments, steps 1204 and 1206 can be performed as illustrated with
reference to FIGS. 5A-5C.

[0116] The process 1200 then proceeds to step 1208 where a plurality of word lines,
one or more dummy TSGs, and one or more TSGs are stacked over the dummy BSGs
sequentially. In addition, a plurality of second insulating layers are formed over the
dummy BSGs and disposed between the dummy BSGs, the word lines, the dummy
TSGs, and TSGs. In some embodiments, step 1208 can be performed as illustrated with
reference to FIG. 6.

[0117] In step 1210, one or more staircase regions can be formed. The staircase

regions are configured to provide spaces to form dummy channel structure as well as
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word line contacts (not shown). The formation of the staircase regions can be
implemented by alternatively repeating a mask patterning process and a plasma etching
process. The formed staircase regions are positioned at two sides of the substrate and a
core region is position in the middle. In some embodiments, step 1208 can be performed
as illustrated with reference to FIGS. 7A-7F.

[0118] The process 1200 proceeds to step 1212 where one or more second trenches are
formed in the dummy TSGs and the TSGs. The second trenches extend along the length
direction of the substrate. The second trenches further pass through the dummy TSG,
the TSGs and a portion of the second insulating layers therebetween. The first trenches
and the second trenches are aligned with each other in a width direction of the substrate
and are spaced apart by the plurality of word line layers. The TSGs are separated by the
second trenches into a group of sub-TSGs, and the TSGs are separated by the second
trenches into a group of sub-dummy TSGs. In some embodiments, step 1212 can be
performed as illustrated with reference to FIGS. 8A-8C.

[0119] In step 1214 of the process 1200, a plurality of channel structures can be
formed in the core region. The formation of the channel structures can be performed as
illustrated with reference to FIGS. 9A-9B. Next, a plurality of dummy channel
structures can be formed in the staircase regions. The formation of the dummy channel
structures can be performed as illustrated with reference to FIGS. 10A-10B.

[0120] It should be understood that the channel structures can also be formed before
the staircase region is formed. In some embodiments, the dummy channel structures can
be formed in the core region. In some embodiments, the dummy channel structures can

be formed with the channel structure together and have a similar structure to the
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channel structure. For example, the dummy structure can also include a barrier layer, a
trapping layer, a tunneling layer, and a channel layer.

[0121] Still in step 1214, one or more common source regions can be formed after the
formation of the dummy channel structures. The common source regions extend through
the BSGs, the dummy BSGs, the word lines, the dummy TSGs, the TSGs, and the first
and second insulating layers. Each of the common source regions is electrically coupled
with the substrate via a respective doped region. The common source regions, the first
trenches and the second trenches further extend parallel to each other along the length
direction of the substrate. In some embodiments, the formation of the common source
regions further includes removing the BSGs, the dummy BSGs, the word lines, the
dummy TSGs, and the TSGs, and re-forming the BSGs, the dummy BSGs, the word
lines, the dummy TSGs, and the TSGs with a high-K layer and metal layers. In some
embodiments, the formation of the common source regions can be performed as
illustrated with reference to FIGS. 11A-11D.

[0122] It should be noted that additional steps can be provided before, during, and
after the process 1200, and some of the steps described can be replaced, eliminated, or
performed in different order for additional embodiments of the process 1200. In
subsequent process steps, various additional interconnect structures (e.g., metallization
layers having conductive lines and/or vias) may be formed over the 3D-NAND memory
device 100. Such interconnect structures electrically connect the 3D-NAND memory
device 100 with other contact structures and/or active devices to form functional
circuits. Additional device features such as passivation layers, input/output structures,

and the like may also be formed.
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[0123] The various embodiments described herein offer several advantages over
related memory devices. For example, in the related memory devices, a plurality of
memory cell blocks or memory cell arrays can be included. Each of the blocks can
include a plurality of vertical NAND memory cell strings. In the related memory
device, the vertical NAND memory cell strings in a same block can have a
common/shared bottom select gate (BSG). The shared BSG accordingly controls all the
bottom select transistors (BSTs) of the vertical NAND memory cell strings in that block
simultaneously during operating the related 3D-NAND memory device, such as erasing
the related 3D-NAND memory device. As the related 3D-NAND memory device
migrates to higher capacity with an increasing block size, the shared BSG can induce
longer erasing time, longer data transfer time, and lower storage efficiency.

[0124] In the disclosed memory device, each of the blocks is separated into a plurality
of sub-blocks by dividing the shared BSG into a plurality of sub-BSGs through one or
more first trenches. Each of the sub-blocks has a respective sub-BSG, and each of the
sub-blocks can be operated individually through controlling the respective sub-BSG.
By introducing such a divided BSG structure, the disclosed 3D-NAND memory device
can effectively reduce parasitic capacitance and coupling effects between the BSG and
adjacent dielectric layers, and significantly improve V. performance of the bottom
select transistors (BSTs). In addition, the erasing time and data transfer time could be
reduced significantly, and data storage efficiency can be improved as well.

[0125] In the disclosed memory device, the each of sub-blocks can further have a
respective sub-top select gate (sub-TSG) by dividing a shared TSG into a plurality of

sub-TSGs through one or more second trenches. Each of the sub-TSGs can control a
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respective sub-block during a reading/programming operation. In some embodiments,
the first and second trenches can be formed via a same reticle set so that a
manufacturing cost can be reduced.

[0126] The foregoing outlines features of several embodiments so that those skilled in
the art may better understand the aspects of the present disclosure. Those skilled in the
art should appreciate that they may readily use the present disclosure as a basis for
designing or modifying other processes and structures for carrying out the same
purposes and/or achieving the same advantages of the embodiments introduced herein.
Those skilled in the art should also realize that such equivalent constructions do not
depart from the spirit and scope of the present disclosure, and that they may make
various changes, substitutions, and alterations herein without departing from the spirit

and scope of the present disclosure.
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WHAT IS CLAIMED IS:
1. A memory device, comprising:

a stack of alternating word line layers and insulating layers over a substrate, the
stack including an array region and a first staircase region that are positioned adjacent
to each other and arranged in a length direction of the substrate, the word line layers
including a bottom select gate (BSG) over the substrate;

first dielectric trenches formed in the BSG of the word line layers and extending in the
length direction of the substrate to separate the BSG into a plurality of sub-BSGs; and

a first common source region (CSR) formed over the substrate and extending in
the length direction of the substrate, the first CSR further extending through the word
line layers, and the insulating layers in a height direction of the substrate, wherein the
first CSR is arranged between two adjacent first dielectric trenches of the first dielectric

trenches.

2. The memory device of claim 1, wherein the word line layers further include a top

select gate (TSG) positioned over the substrate and the BSG.

3. The memory device of claim 2, further comprising:
second dielectric trenches formed in the TSG of the word line layers and
extending in the length direction of the substrate to separate the TSG into a plurality of

sub-TSGs.

4. The memory device of claim 1, further comprising a second staircase region.
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5. The memory device of claim 4, wherein the array region is positioned between the
first staircase region and the second staircase region in the length direction of the

substrate.

6. The memory device of claim 5, wherein:

the memory device further includes a second CSR and a third CSR that are
formed over the substrate, extend in the length direction of the substrate, and further
extend through the word line layers, and the insulating layers in the height direction of
the substrate,

the second CSR, the first CSR, and the third CSR are arranged sequentially in a
width direction of the substrate so that the two adjacent first dielectric trenches of the
first dielectric trenches are arranged between the second CSR and the third CSR,

the second CSR, the first CSR, and the third CSR extend in parallel to each other
in the length direction of the substrate, and

the second CSR, the first CSR, and the third CSR extend through the first
staircase region, the array region, and the second staircase region sequentially in the

length direction of the substrate.

7. The memory device of claim 1, wherein the first CSR has a discontinuous profile that
includes a first portion and a second portion being aligned in the length direction of the

substrate.

8. The memory device of claim 6, further comprising:
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a plurality of channel structures that extend through the word line layers and the
insulating layers in the height direction of the substrate, positioned in the array region,

and arranged between the second CSR and the third CSR.

9. The memory device of claim 6, further comprising:

a plurality of dummy channel structures that extend through the word line layers
and the insulating layers in the height direction of the substrate, positioned in the first
staircase region and the second staircase region, and arranged between the second CSR

and the third CSR.

10. The memory device of claim 3, wherein the first CSR is arranged between two

adjacent second dielectric trenches of the second dielectric trenches.

11. The memory device of claim 2, wherein the TSG is an uppermost word line layer of

the word line layers.

12. The memory device of claim 1, wherein the BSG is a lowermost word line layer of

the word line layers.

13. The memory device of claim 5, wherein the first dielectric trenches extend through
the first staircase region, the array region, and the second staircase region in the length

direction of the substrate.
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14. The memory device of claim 3, wherein the second dielectric trenches extend

through the array region in the length direction of the substrate.
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ABSTRACT

A memory device includes a stack of alternating word line layers and insulating
layers over a substrate. The word line layers includes a bottom select gate (BSG)
positioned over the substrate. The memory device includes first dielectric trenches that
are formed in the BSG of the word line layers and extend in the length direction of the
substrate to separate the BSG into a plurality of sub-BSGs. The memory device also
includes a first common source region (CSR) that is formed over the substrate and
extends in the length direction of the substrate. The first CRS further extends through
the word line layers and the insulating layers in a height direction of the substrate,
where the first CSR is arranged between two adjacent first dielectric trenches of the

first dielectric trenches.
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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22850 PUBLICATION NOTICE

OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.
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Title:NOVEL 3D NAND MEMORY DEVICE AND METHOD OF FORMING THE SAME

Publication No.US-2021-0143179-A1
Publication Date:05/13/2021

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
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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
https://portal.uspto.gov/pair/PublicPair. 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.
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Application No. Applicant(s)

17/154,054 SONG et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
GENE N AUDUONG 2825 Yes

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 1/21/2021.
0J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)O 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)[O 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 £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-14 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (0 Claim(s) ___is/are allowed.
7) Claim(s) 1-14 is/are rejected.
8) [0 Claim(s) ____is/are objected to.
9) [ Claim(s) _____ are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(] The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 1/21/2021 is/are: a)[¥] accepted or b)(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)[0J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d Al b)(J Some**  ¢)J None of the:
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)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 0 Oﬂ?er' (s)
Paper No(s)/Mail Date —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20210615
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Application/Control Number: 17/154,054 Page 2
Art Unit: 2825

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Information Disclosure Statement
2. The information disclosure statement (IDS) submitted on 1/21/2021 is being considered
by the examiner.
Title
3. The title of the invention is not descriptive. A new title is required that is clearly

indicative of the invention to which the claims are directed.

Double Patenting
4. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where
the conflicting claims are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van
Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).
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Application/Control Number: 17/154,054 Page 3
Art Unit: 2825

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP §
2146 et seq. for applications not subject to examination under the first inventor to file provisions
of the AJA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely
online using web-screens. An eTerminal Disclaimer that meets all requirements is auto-
processed and approved immediately upon submission. For more information about eTerminal
Disclaimers, refer to www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

5. Claims 1-14 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-11 of U.S. Patent No. 10, 650,623. Although the claims at issue are
not identical, they are not patentably distinct from each other because they are claiming the
similar scope of the invention, claiming a memory device, comprising:

a stack of alternating word line layers and insulating layers over a substrate, the stack
including an array region and a first staircase region that are positioned adjacent to each other
and arranged in a length direction of the substrate, the word line layers including a bottom select

gate (BSG) over the substrate;
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Application/Control Number: 17/154,054 Page 4
Art Unit: 2825

first dielectric trenches formed in the BSG of the word line layers and extending in the
length direction of the substrate to separate the BSG into a plurality of sub-BSGs; and a first
common source region (CSR) formed over the substrate and extending in the length direction of
the substrate, the first CSR further extending through the word line layers, and the insulating
layers in a height direction of the substrate, wherein the first CSR is arranged between two

adjacent first dielectric trenches of the first dielectric trenches.

Conclusion
6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to GENE N AUDUONG whose telephone number is (571)272-
1773. The examiner can normally be reached on M-F 8:30 a.m. - 4:30 p.m. EST.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander George Sofocleous can be reached on (571) 272-0635. 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 https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to
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Application/Control Number: 17/154,054 Page 5
Art Unit: 2825

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.

/GENE N AUDUONG/
Primary Examiner, Art Unit 2825

Micron Ex. 1015, p. 108
Micron v. YMTC
IPR2024-00794



Notice of References Cited

Application/Control No.

Applicant(s)/Patent Under

17/154,054 Reexamination
SONG et al.
Examiner Art Unit
GENE N AUDUONG 2825 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumzogsgimnr:lbi':jsﬁg Gode MMD- ?}\e(YY Name CPC Classification US Classification
* [ A | US-9299718-B2 03-2016 Park; Jintaek HO1L27/1157 11
* | B | US-10930661-B2 02-2021 Chen; Jun HO1L27/11582 171
* [ C | US-10950623-B2 03-2021 Song; Yali HO1L27/1157 11

D

E

F

G

H

|

J

K

L

M

FOREIGN PATENT DOCUMENTS

* Countzoé:Sdme-el\T:rrll\lbL;TEiiL Code MI\/ID- $$YY Country Name CPC Classification

N

(6]

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

U

A

W

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20210615

Micron Ex. 1015, p. 109

Micron v. YMTC
IPR2024-00794



Index of Claims

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/154,054 SONG et al.
H“m m H“ ““W H“ ““ . o
GENE N AUDUONG 2825
v Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
[J Claims renumbered in the same order as presented by applicant J cPA O T.D. (J R.1.47
CLAIM DATE
Final Original | 06/15/2021
1 v
2 v
3 v/
4 v
5 v/
6 v
7 v
8 v
9 v
10 v
11 v/
12 v
13 v/
14 v/

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20210615

Micron Ex. 1015, p. 110
Micron v. YMTC
IPR2024-00794



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 17/154,054 SONG et al.
H“”H“H ‘HH“H ‘ “H“‘ . o
GENE N AUDUONG 2825
CPC - Searched*
Symbol Date Examiner
G11C16/0483, G11C16/14, HO1L23/528, HO1L27/11565, HO1L27/ 06/15/2021 GA
1157, HO1L27/11556, HO1L27/11551
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.

Search Notes

Search Notes

Date

Examiner

East search, Prior art search, Inventor name search

06/15/2021

GA

Interference Search

US Class/CPC
Symbol

US Subclass/CPC Group

Date

Examiner

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20210615

Micron Ex. 1015, p. 111
Micron v. YMTC
IPR2024-00794



Receipt date:

g01/21/2021

17/154,054 - GAU: 2825

SHEET 1 OF 2
Form PTO 1449 U.S. DEPARTMENT OF commerce | AT1Y DOCKET NO. SERIAL NO.
(Modified) PATENT AND TRADEMARK OFFICE | §34753US New Application
INVENTOR(S)
Yali SONG, et al.
LIST OF REFERENCES CITED BY APPLICANT
FILING DATE GROUP
Herewith
U.S. PATENT DOCUMENTS
EXAMINER DOCUMENT SUB FILING DATE
INITIAL NUMBER DATE NAME CLASS CLASS IF APPROPRIATE
AA | 2010/0320528 A1 12-23-2010 | JEONG, J. et al.
AB | 2018/0337195 A1 11/22/2018 | JAYANTI, S, et al.
AC | 10,134,747 B2 11/20/2018 | LEE, N.J.
PARK, J. et al. (corresponds to
AD | 10,141,372 B2 11-27-2018 US 2019/0081105 A1)
AE | 2016/0233270 A1 08-11-2016 | TAKAKI, S. et al.
AF
AG
AH
FOREIGN PATENT DOCUMENTS
DoCHMENT DATE COUNTRY TRANSLATION
YES NO
Al 103226973 A 07-31-2013 | China X
AJ 103680611 A 03-26-2014 | China X
AK | 103680618 A 03-26-2014 | China X
AL | 201834218 A 09/16/2018 | Taiwan (with English abstract) X
AM | 201842601 A 12/01/2018 | Taiwan (with English abstract) X
AN | 201834217 A 09/16/2018 | Taiwan (with English abstract) X
AO | 108831886 A 11/16/2018 | China (with English abstract) X
AP | 108933139 A 12/04/2018 | China (with English abstract) X
AQ | 108933141 A 12/04/2018 | China (with English abstract) X
AR | 2018-163970 A 10/18/2018 | Japan (with English abstract) X
AS | 101118907 A 02-06-2008 | China X
AT | 101315936 A 12-03-2008 | China X
AU | 106601751 A 04-26-2017 | China X
AV | 108431961 A 08-21-2018 | China (with English abstract) X
OTHER REFERENCES (Including Author, Title, Date, Pertinent Pages, etc.)
AW Combined Chinese Office Action and Search Report issued on Jul. 17, 2019, in Patent Application No. 201880002892.5,
citing documents AA and Al-AK therein, 7 pages (with English Translation of Category of Cited Documents)
AX International Search Report and Written Opinion of the International Search Authority issued on Sep. 18, 2019, in
PCT/CN2018/119908, citing documents AD-AE and AS-AU therein, 9 pages
AY Combined Chinese Office Action and Search Report issued on October 10, 2020 in Patent Application No. 202010103862.2
(with English translation of Categories of Cited Documents), citing documents AV therein, 7 pages
AZ .Additional References sheet(s) attached
Examiner /GENE N AUDUONG/ Date considered | 3&/18/2021
*Examiner: Initial if reference is considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /G.N.A/

Micron Ex. 1015, p. 112
Micron v. YMTC
IPR2024-00794




Receipt date:

g01/21/2021

17/154,054 - GAU: 2825

SHEET 2 OF 2

(Modified)

Form PTO 1449

U.S. DEPARTMENT OF COMMERCE

PATENT AND TRADEMARK OFFICE

LIST OF REFERENCES CITED BY APPLICANT

ATTY DOCKET NO.
534753US

SERIAL NO.
New Application

INVENTOR(S)
Yali SONG, et al.

FILING DATE

GROUP

u.s.

PATENT DOCUMENTS

EXAMINER
INITIAL

DOCUMENT
NUMBER

DATE

NAME

CLASS

SUB FILING DATE
CLASS IF APPROPRIATE

AA | US-20200335514-A1

10-2020

XU; Qiang

AB | US-20200227555-A1

07-2020

Sun; Jian Hua

AC | US-20200185411-A1

06-2020

Hemer; Scott Brad

AD

AE

AF

AG

AH

Al

AJ

AK

AL

AM

AN

FOREIGN PATENT DOCUMENTS

DOCUMENT
NUMBER

DATE

COUNTRY

TRANSLATION
YES NO

AO

AP

AQ

AR

AS

AT

AU

AV

OTHER REFERENCES (Including Author, Title, Date, Pertinent Pages, etc.)

AW

AX

AY

AZ

I:] Additional References sheet(s) attached

Examiner

/GENE N AUDUONG/

Date considered | 06/18/2021

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

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /G.N.A/
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DOCKET NO: 534753US

IN THE UNITED STATES PATENT & TRADEMARK OFFICE

IN RE APPLICATION OF

YALI SONG, ET AL. : EXAMINER: AUDUONG, GENE NGHIA

SERIAL NO: 17/154,054
FILED: JANUARY 21, 2021 : GROUP ART UNIT: 2825

FOR: NOVEL 3D NAND MEMORY
DEVICE AND METHOD OF FORMING
THE SAME

AMENDMENT UNDER 37 CFR. § 1.111

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commissioner:

In response to the Office Action dated June 24, 2021, please amend the above-
identified application as follows:
Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.
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Application No. 17/154,054
Reply to Office Action of June 24, 2021

IN THE SPECIFICATION

Please amend the Title on page 1 as follows:

NOVEL 3D NAND MEMORY DEVICE AND-METHOD-OFFORMING

THESAME WITH SELECT GATE CUT
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Application No. 17/154,054
Reply to Office Action of June 24, 2021

REMARKS

Favorable reconsideration of this application, in light of the following discussion, is
respectfully requested.

Claims 1-14 are pending in the present application. No claims are amended or added in
this response. No new matter is introduced.

In the Office Action, the title of the invention was objected to as not descriptive; and
Claims 1-14 were rejected on the ground of non-statutory double patenting as being
unpatentable over Claims 1-11 of U.S. Patent No. 10,650,623.

Regarding the objection to the title, the title has been amended to read “NOVEL 3D
NAND MEMORY DEVICE WITH SELECT GATE CUT”. Accordingly, the objection to the
title is believed to have been overcome.

In response to the non-statutory double patenting rejections of Claims 1-14, submitted
herewith is a Terminal Disclaimer. Applicant notes that the “filing of a Terminal Disclaimer
simply serves the statutory function of removing the rejection of double patenting, and raises

neither a presumption nor estoppel on the merits of the rejection.” Quad Environmental

Technologies Corp. v. Union Sanitary District, 946 F2d 870, 20 USPQ 2d 1392 (Fed. Cir.

1991). Therefore, Applicant’s filing of the attached disclaimer is provided solely to facilitate a
timely resolution to the prosecution of this application, and should not be interpreted as an
admission as to the merits of the obviated rejection. Accordingly, it is respectfully requested
that the rejections of Claims 1-14 on the ground of non-statutory double patenting be
withdrawn.

For the reasons discussed above, no further issues are believed to be outstanding in the
present application and the present application is believed to be in condition for formal

allowance. Therefore, a Notice of Allowance for Claims 1-14 is eamestly solicited.
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Application No. 17/154,054
Reply to Office Action of June 24, 2021

Should the Examiner deem that any further action is necessary to place this application

in even better form for allowance, the Examiner is encouraged to contact Applicant’s

undersigned representative at the below-listed telephone number.

Respectfully Submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.L.P.
/Johnny Ma/
Johnny Ma
Attorney of Record
Customer Number Registration No. 59,976
Tel. (703) 413-3000
Fax. (703) 413-2220
(OMMN 07/09)
4
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New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Micron Ex. 1015, p. 121
Micron v. YMTC
IPR2024-00794



9,// /’
e,
it
2
A

Docket No.: 534753US ATTORNEYS AT Law

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

RE: Application Serial No.: 17/154,054
Applicants: Yali SONG, et al.
Filing Date: January 21, 2021
For: NOVEL 3D NAND MEMORY DEVICE AND METHOD OF

FORMING THE SAME

Group Art Unit: 2825
Examiner: AUDUONG, GENE NGHIA

Commissioner:

Attached hereto for filing are the following papers:

AMENDMENT

Credit card payment is being made online (if electronically filed), or is attached hereto (if
paper filed), in the amount of $0.00 to cover any required fees. In the event any variance exists
between the submitted amount and the U.S. Patent and Trademark Office fees for filing the above-
noted documents, including any fees required under 37 C.F.R. 1.136 for any necessary Extension of
Time to make the filing of the attached documents timely, please charge or credit the difference to our
Deposit Account No. 15-0030. Further, if these papers are not considered timely filed, then a petition
is hereby made under 37 C.F.R. 1.136 for the necessary extension of time.

Customer Number

22850

(703) 413-3000 (phone)
(703) 413-2220 (fax)
(OMMN 02/12)

Respectfully submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.L P.

/Johnny Ma/

Johnny Ma
Registration No. 59,976

OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.
1940 DUKE STREET M ALEXANDRIA, VIRGINIA 22314 m U .S A.
TELEPHONE: 703-413-3000 m FACSIMILE: 703-413-2220 ® WwWW.OBLON.COM
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWww.uspto.gov
| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/154,054 01/21/2021 Yali SONG 534753US 6569
22850 7590 01/05/2022 | EXAMINER |
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.
1940 DUKE STREET BERMUDEZ LOZADA, ALFREDO
ALEXANDRIA, VA 22314
| ART UNIT | PAPER NUMBER |
2825
| NOTIFICATION DATE | DELIVERY MODE |
01/05/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

OBLONPAT@OBLON.COM
iahmadi@oblon.com
patentdocket@oblon.com

PTOL-90A (Rev. 04/07)

Micron Ex. 1015, p. 123
Micron v. YMTC
IPR2024-00794



Application No. Applicant(s)

17/154,054 SONG et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
ALFREDO BERMUDEZ LOZADA | 2825 Yes

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on the Amendment of 09/07/2021.
0J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)O 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)[O 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 £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-14 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
) O Claim(s) ___is/are allowed.
) Claim(s) 1-5 and 10-14 is/are rejected.
)
)

0 N O

Claim(s) 6-9 is/are objected to.

9) [0 Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(J The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 01/21/2021 is/are: a)& accepted or b)[(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[(] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d All b)(J Some** ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.(] Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
Paper No(s)/Mail Date T
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20211229
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Application/Control Number: 17/154,054 Page 2
Art Unit: 2825

DETAILED ACTION
Notice of AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

This action is responsive to the following communications: the Amendment filed
September 7, 2021.

Claims 1-14 are pending. Claim 1 is independent.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory

double patenting provided the reference application or patent either is shown to be
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Application/Control Number: 17/154,054 Page 3
Art Unit: 2825

commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

Claims 1-5 and 11-14 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-2 and 4 of U.S. Patent No.
10,950,623. Although the claims at issue are not identical, they are not patentably
distinct from each other because: application claims 1, 4-5 and 12 are anticipated by
10,950,623 claim 1. Claims 2-3 and 11 are anticipated by 10,950,623 claim 2. Claims
13-14 are anticipated by 10,950,623 claim 4.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA 35

U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
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Application/Control Number: 17/154,054 Page 4
Art Unit: 2825

correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

(a)(2) the claimed invention was described in a patent issued under section 151, orin an
application for patent published or deemed published under section 122(b), in which the
patent or application, as the case may be, names another inventor and was effectively filed
before the effective filing date of the claimed invention.

Claims 1-5 and 10-12 are rejected under 35 U.S.C. 102(a)(2) as being
anticipated by Shibata et al. (U.S. 2019/0122734; hereinafter “Shibata”) as
supported by Fukuzumi et al. (“Optimal Integration and Characteristics of Vertical
Array Devices for Ultra-High Density, Bit-Cost Scalable Flash Memory).

Regarding independent claim 1, Shibata discloses a memory device (Fig. 3),
comprising:

a stack of alternating word line layers (Fig. 3: 70) and insulating layers (Fig.- 3:
72) over a substrate (Fig. 3: 10), the stack including an array region and a first staircase
region (see page 2, par. 0055, see also Fukuzumi et al. Fig. 1: Toshiba’s BiCS
shows the 3D view, which demonstrates 3D NAND strings have a staircase
structure for their “alternating word line and insulating” layers because there
needs to be via connections to upper metal lines that connect the NAND strings
SSL, WL, and GSL to the row/block decoder) that are positioned adjacent to each
other and arranged in a length direction of the substrate (Fig. 3: 10), the word line

layers including a bottom select gate (BSG) over the substrate (Fig. 16: SGSs);
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Application/Control Number: 17/154,054 Page 5
Art Unit: 2825

first dielectric trenches formed in the BSG of the word line layers and extending
in the length direction of the substrate to separate the BSG into a plurality of sub-BSGs
(Fig. 3: elements 60 separate the first 70s lines over the substrate 10 where the
SGS are located); and

a first common source region (CSR) (Fig. 3: CL) formed over the substrate (Fig.
3:10) and extending in the length direction of the substrate (Fig. 3: 10), the first CSR
further extending through the word line layers (Fig. 3: 70), and the insulating layers
(Fig. 3: 72) in a height direction of the substrate (Fig. 3: 10), wherein the first CSR is
arranged between two adjacent first dielectric trenches of the first dielectric trenches
(Fig. 3: CL is between 60s).

Regarding claim 2, Shibata discloses wherein the word line layers (Fig. 3: 70)
further include a top select gate (TSG) (Fig. 3: SGDs) positioned over the substrate
(Fig. 3: 10) and the BSG (Fig. 16: SGSs).

Regarding claim 3, Shibata discloses second dielectric trenches (Fig. 3: 62a
and 62b) formed in the TSG of the word line layers (Fig. 3: 70) and extending in the
length direction of the substrate (Fig. 3: 10) to separate the TSG into a plurality of sub-
TSGs (see page 3, par. 0081).

Regarding claim 4, Shibata discloses a second staircase region (Fig. 2 is a
portion of a memory device with staircase regions, as supported by Fukuzumi et
al. Fig. 1: Toshiba’s BiCS shows the 3D view, which demonstrates 3D NAND
strings have a staircase structure for their “alternating word line and insulating”
layers because there needs to be via connections to upper metal lines that

connect the NAND strings SSL, WL, and GSL to the row/block decoder).
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Application/Control Number: 17/154,054 Page 6
Art Unit: 2825

Regarding claim 5, Shibata discloses wherein the array region is positioned
between the first staircase region and the second staircase region in the length direction
of the substrate (Fig. 2 is a portion of a memory device with staircase regions and
an array region, as supported by Fukuzumi et al. Fig. 1: Toshiba’s BiCS shows
the 3D view, which demonstrates 3D NAND strings have a staircase structure for
their “alternating word line and insulating” layers because there needs to be via
connections to upper metal lines that connect the NAND strings SSL, WL, and
GSL to the row/block decoder).

Regarding claim 10, Shibata discloses wherein the first CSR (Fig. 3: CL) is
arranged between two adjacent second dielectric trenches of the second dielectric
trenches (Fig. 3: 62a and 62b).

Regarding claim 11, Shibata discloses the TSG is an uppermost word line layer
of the word line layers (Fig. 3: SGDs are located at the top lines of 70s).

Regarding claim 12, Shibata discloses wherein the BSG is a lowermost word
line layer of the word line layers (Fig. 16: SGSs are located at the lowest lines 70s).

Response to Arguments

Applicant’s arguments with respect to claims 1-14 have been considered but are
moot because the new ground of rejection does not rely on any reference applied in the
prior rejection of record for any teaching or matter specifically challenged in the
argument.

Furthermore, Applicant asserts that a Terminal Disclaimer was submitted to
overcome the current Non-Statutory Double Patenting Rejection, see Applicant’s

Remarks page 3. However, the Terminal Disclaimer does not appears on record.
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Application/Control Number: 17/154,054 Page 7
Art Unit: 2825

Allowable Subject Matter

Claims 6-9 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.

Regarding claim 6, there is no teaching or suggestion in the prior art of record to
provide the recited memory device further includes a second CSR and a third CSR that
are formed over the substrate, extend in the length direction of the substrate, and
further extend through the word line layer, and the insulating layers in the height
direction of the substrate, the second CSR, the first CSR, and the third CSR are
arranged sequentially in a width direction of the substrate so that the two adjacent first
dielectric trenches of the first dielectric trenches are arranged between the second CSR
and the third CSR, the second CSR, the first CSR, and the third CSR extend in parallel
to each other in the length direction of the substrate, and the second CSR, the first
CSR, and the third CSR extend through the first staircase region, the array region, and
the second staircase region sequentially in the length direction of the substrate.

Regarding claim 7, there is no teaching or suggestion in the prior art of record to
provide the recited first CSR has a discontinuous profile that includes a first portion and
a second portion being aligned in the length direction of the substrate.

Conclusion

The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure: Feeley et al. (U.S. 2014/0036590) and Ishikawa et al. (U.S.

2010/0323505).
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Feeley et al. teach a 3D NAND memory device with each of the SGDs of the
plurality of string may be separated from one another.

Ishikawa et al. teach a stacked structure comprising insulating layers between
each adjacent pair of upper select gates, and it is also possible to divide the lower
select gate into a plurality like the upper select gates.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ALFREDO BERMUDEZ LOZADA whose telephone
number is (571)272-0877. The examiner can normally be reached 7:00AM-3:30PM
EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.
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DOCKET NO: 534753US

IN THE UNITED STATES PATENT & TRADEMARK OFFICE

IN RE APPLICATION OF

YALISONG, ET AL. - EXAMINER: BERMUDEZ LOZADA,
ALFREDO

SERIAL NO: 17/154,054
FILED: JANUARY 21, 2021 : GROUP ART UNIT: 2825

FOR: NOVEL 3D NAND MEMORY
DEVICE WITH SELECT GATE CUT

AMENDMENT UNDER37CFR.§ 1.111

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commissioner:

In response to the Office Action dated January 5, 2022, please amend the above-
identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page
2 of this paper.

Remarks begin on page 5 of this paper.
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IN THE CLAIMS

Please amend the claims as follows:

1. (Currently Amended) A memory device, comprising:

a stack of alternating word line layers and insulating lavers over a subsirate, the stack
including an array region and a first staircase region that are positioned adjacent to each other
and arranged in a first length direction of the substrate, the word line layers including a bottom
select gate (BSG) over the substrate;

first dielectric trenches formed-nthe BSG-eofthe-word-linelayersand-extendins—inthe

length-direction—ofthe substrateextending in a height direction of the substrate through the

BSG to separate the BSG into a plurality of sub-BSGs_and partially through the stack; and

a first common source region (CSR) formed over the substrate and extending in [[the]]
a second length direction of the substrate, the first CSR further extending through the word line
layers [{,]] and the insulating layers in [[a]] the height direction of the substrate, wherein the
first CSR is arranged between two adjacent first dielectric trenches of the first dielectric

trenches.

2. (Original) The memory device of claim 1, wherein the word line layers further include a top

select gate (TSG) positioned over the substrate and the BSG.

3. (Currently Amended) The memory device of claim 2, further comprising:
second dielectric trenches formed in the TSG of the word line layers and extending in

the second length direction of the substrate to separate the TSG into a plurality of sub-TSGs.

4. (Original}) The memory device of claim 1, further comprising a second staircase region.
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5. (Currently Amended} The memory device of claim 4, wherein the array region is positioned
between the first staircase region and the second staircase region in the first fength direction of

the substrate.

6. (Currently Amended) The memory device of claim 5, wherein:

the memory device further includes a second CSR and a third CSR that are formed over
the substrate, extend in the second length direction of the substrate, and further extend through
the word line layers, and the insulating layers in the height direction of the substrate,

the second CSR, the first CSR, and the third CSR are arranged sequentially in &
widththe first length direction of the substrate so that the two adjacent first dielectric trenches
of the first dielectric trenches are arranged between the second CSR and the third CSR,

the second CSR, the first CSR, and the third CSR extend in parallel to each other in the
second length direction of the substrate, and

the second CSR, the first CSR, and the third CSR extend through the first staircase

region, the array region, and the second staircase region sequentiathy-respectively in the second

length direction of the substrate.

7. (Cwrrently Amended) The memory device of claim 1, wherein the first CSR has a
discontinuous profile that includes a first portion and a second portion being aligned in the

second length direction of the substrate.

8. (Original) The memory device of claim 6, further comprising:
a plurality of channel structures that extend through the word line layers and the
insulating layers in the height direction of the substrate, positioned in the array region, and

arranged between the second CSR and the third CSR.

LI
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9. (Original) The memory device of claim 6, further comprising:

a plurality of dummy channel structures that extend through the word line layers and
the insulating layers in the height direction of the substrate, positioned in the first staircase
region and the second staircase region, and arranged between the second CSR and the third

CSR.

10. (Original) The memory device of claim 3, wherein the first CSR is arranged between two

adjacent second dielectric trenches of the second dielectric trenches.

11. (Original) The memory device of claim 2, wherein the TSG is an uppermost word line

layer of the word line layers.

12. (Original) The memory device of claim 1, wherein the BSG is a lowermost word line layer

of the word line layers.

13. (Currently Amended) The memory device of claim 5, wherein the first dielectric trenches
extend through the first staircase region, the array region, and the second staircase region in the

second length direction of the substrate.

14. (Currently Amended) The memory device of claim 3, wherein the second dielectric

trenches extend through the array region in the second length direction of the substrate.
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Application No. 17/154,054
Reply to Office Action of January 3, 2022

REMARKS

Claims 1-14 are pending in this application. By this Amendment, claims 1, 3, 5-7 and
13-14 are amended for clarity. No new matter is added. Reconsideration of the application
based on the above amendments and the following remarks is respectfully requested.

The courtesies extended to Applicant’s representative by Examiner Lozada at the
interview held on 03/29/2022 are appreciated. The reasons presented at the interview as
warranting favorable action are incorporated into the remarks below, which constitute
Applicant’s separate record of the substance of the interview.

Applicants appreciate the indication that claims 6-9 contain allowable subject matter.
However, for at least the reasons discussed herein, Applicant respectfully asserts that all claims
1-14 are allowable.

The Office Action rejects claims 1-5 and 11-14 on the ground of nonstatutory double
patenting as being unpatentable over claims 1-2 and 4 of U.S. Patent No. 10,950,623, In
response, Applicant submits herewith a terminal disclaimer to overcome the double patenting
rejection. Therefore, Applicant respectfully requests reconsideration and withdraw of the
rejections of pending claims on the ground of nonstatutory double patenting.

The Office Action rejects claims 1-5 and 10-12 under 35 U.S.C. §102(a)(2) as being
anticipated by Shibata et al. (U.S. Pat. No. 2019/0122734; hereinafter “Shibata”) in view
Fukuzumi et al. (Optimal Integration and Characteristics of Vertical Array Devices for Ulira-
High Density, Bit-Cost Scalable Flash Memory; hereafter “Fukuzumi”). Applicant respectfully
traverses these rejections.

Specifically, Applicant asserts that Shibata or Fukuzumi, either alone or in
combination, fail to disclose or suggest (1) first dielectric trenches extending in a height
direction of the substrate through the BSG to separate the BSG into a plurality of sub-BSGs

and partially through the stack, and (2) a first common source region (CSR) extending through

A
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the word line lavers and the insulating lavers in the height direction of the substrate, as recited
in independent claim 1.

As discussed during the interview, Shibata is directed to a semiconductor device
including a separation portion 60 that extends all the way through the stack body 100 in the Z
direction (see e.g. Figs. 2 and 3 and [0057]-[0058] of the specification). Therefore, the
separation portion 60 divides not only a BSG, but also the word line layers, as well as a top
select gate if there is one. In other words, the separation portion 60 divides the stack body 100
into multiple blocks 200 in the Y direction.

Apparently, the Office Action claims that the CL in Shibata teaches the first CSR in the
present application. As shown in Figs. 3 and 4 and [0063], [0066]-[0067] of the specification,
the CL includes a core film 50 surrounded by a semiconductor body 20 which is further
surrounded by a memory film 30 having a tunneling insulating film 31, a charge storage film
32 and a blocking insulating film 33. Note that the semiconductor body 20 fanctions as a
channel. That is, the CL and the semiconductor body 20 may respectively correspond to the
channel structure 30 and the channel layer 206 in the present application (see e.g. Figs. 1A and
1C-1 and [0054] and [0061]-]0063] of the specification). Shibata does not teach the first CSR,
but instead teaches a horizontal source layer (SL) positioned below the stack body 100 (see e.g.
Fig. 3 and [0055]-{0057] and [0061] of the specification).

Accordingly, Shibata does not disclose or suggest a semiconductor device including at
least {1) first dielectric trenches extending in a height direction of the substrate through the
BSG to separate the BSG into a plurality of sub-BSGs and partially through the stack, and (2} a
first CSR extending through the word line layers and the insulating layers in the height
direction of the substrate, as recited in independent claim 1. The remaining reference to
Fukuzumi is applied in the Office Action for teachings recited in the dependent claims and

fails to correct the deficiencies as discussed above.
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Application No. 17/154,054
Reply to Office Action of January 3, 2022

In view of the above, Applicant respectfully submits that the independent claims are

allowable. The dependent claims are therefore also allowable by virtue of their dependencies,

as well as for the additional features that they recite. Accordingly, reconsideration and

withdrawal of the rejections are respectfully requested.

In view of the foregoing, it is respectfully submitted that this application is in condition

for allowance. Favorable reconsideration and prompt allowance of the claims are earnestly

solicited.

Should the Examiner believe that anything further would be desirable in order to place

this application in even better condition for allowance, the Examiner is invited to contact the

undersigned at the telephone number set forth below.

Customer Number

22850

Tel. (703) 413-3000
Fax. (703) 413-2220
(OMMN 07/09)

Respectfully Submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.LP.

“John S. Kern

Attorney of Record
Registration No. 42,719

Bogdan A. Zinchenko
Registration No.: 57,473
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Docket No. 534753US
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
IN RE APPLICATION OF: Yali SONG, et al.

SERIAL NO: 17/154,054 GAU: 2825

FILED: January 21, 2021 EXAMINER: BERMUDEZ LOZADA,
ALFREDO

FOR: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

TERMINAL DISCLAIMER

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commissioner:

Now comes the undersigned, Attorney of Record in the present application, who avers as follows:

YANGTZE MEMORY TECHNOLOGIES CO., LTD. is the owner of the entire right, title and interest in
and to the invention claimed and disclosed in the above-captioned patent application by virtue of assignment, said
Assignment having been recorded in the U.S. Patent and Trademark Office at reel no. 048707, frame(s) 0673.

YANGTZE MEMORY TECHNOLOGIES CO., LTD. hereby disclaims the terminal part of any patent
granted on the above-captioned application, which would extend beyond the expiration date of the full statutory
term defined in 35 U.S.C. 154 and 173 as shortened by any terminal disclaimer of U.S. Patent No. 10,950,623 , and
hereby agrees that any patent so granted on said above-captioned application shall be enforceable only for and
during such period that it and Patent No. 10,950,623 are commonly owned. This agreement runs with any patent
granted on the above-captioned application and is binding upon the grantee, its successors or assigns.

YANGTZE MEMORY TECHNOLOGIES CO., LTD. does not disclaim any terminal part of any patent
granted on the above-captioned application that would extend to the full statutory term as defined in 35 U.S.C. 154
and 173 as shortened by any terminal disclaimer of U.S. Patent No. 10,950,623 in the event that it later: expires for
failure to pay a maintenance fee, is held unenforceable, is found invalid, is statutorily disclaimed in whole or
terminally disclaimed under 37 C.F.R. 1.321(a), has all claims canceled by a reexamination certificate, is reissued,
or is otherwise terminated prior to the expiration of its statutory term as shortened by any terminal disclaimer,

except for the separation of common ownership stated above.

Respectfully Submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.L.P.

& ©

April 15, 2022

&

Date Signed Sohn S. Kern
Registration No. 42,719

Customer Number Bogdan A. Zinchenko

22850 Registration No.: 57.473

Tel. (703) 413-3000
Fax. (7033 413-2220
(OMMN 11/09)
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Electronic Patent Application Fee Transmittal

Application Number: 17154054

Filing Date: 21-Jan-2021

Title of Invention: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT
First Named Inventor/Applicant Name: Yali SONG

Filer: Philippe Jean-Claude Signore/Kristin Newett

Attorney Docket Number: 534753US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:,-s'l'g(tsa\)l in
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 Suz-s'l'g(t;)l in
Extension - 1 month with $0 paid 1251 1 220 220
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Electronic Acknowledgement Receipt

EFS ID: 45484822
Application Number: 17154054
International Application Number:
Confirmation Number: 6569

Title of Invention:

NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

First Named Inventor/Applicant Name:

Yali SONG

Customer Number:

22850

Filer:

Philippe Jean-Claude Signore/Kristin Newett

Filer Authorized By:

Philippe Jean-Claude Signore

Attorney Docket Number: 534753US
Receipt Date: 15-APR-2022
Filing Date: 21-JAN-2021
Time Stamp: 12:59:44

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $390

RAM confirmation Number E20224ED00391861

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document s . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y V Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
6639789
1 534753USAMENDMENT.pdf yes 10
1c6ffc5 2ae582d4b48e4640355f4b3481036)
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Extension of Time 2 2
Amendment/Request for Reconsideration-After Non-Final Rejection 3 3
Claims 4 6
Applicant Arguments/Remarks Made in an Amendment 7 9
Terminal Disclaimer Filed 10 10
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Information:
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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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Docket No. 534753U8

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
INVENTOR(S) Yali SONG, et al

SERIAL NO: 17/154,054 ART UNIT: 2825
FILING DATE: January 21, 2021 EXAMINER: BERMUDEZ LOZADA, ALFREDO
FOR: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

FEE TRANSMITTAL

O No additional fee is required
[0 Small entity status of this application under 37 C.F.R. §1.9 and §1.27 is claimed.

O Track 1 Prioritized Examination

The Fee has been calculated as shown below:

FOR N}EIBIIAEIE)R Né;};%iR RATE CALCULATIONS

TOTAL CLAIMS 14 - 20 = 0 x $100 = $0.00

INDEPENDENT CLAIMS i - 3 = 0 X $480 = $0.00

O MULTIPLE DEPENDENT CLAIMS (If applicable) + $860 = $0.00

O LATEFILING OF DECLARATION + $160 = $0.00

[0 NON-ELECTRONIC FILING FEE + $400 = $0.00

BASIC FEES $0.00

TOTAL OF ABOVE CALCULATIONS $0.00

O REDUCTION BY 50% FOR FILING BY SMALL ENTITY $0.00

O FILING IN NON-ENGLISH LANGUAGE + $140 = $0.00

TOTAL $0.00

O Please charge Deposit Account No. 15-0030 in the amount of
B Credit card pavment is being made online (if electronically filed), or is attached hereto (if paper filed), in the amount of
$390.00.

[l The Director is hereby aunthorized to charge any additional fees which may be required for the papers being filed

herewith and for which no payment is enclosed herewith, or credit any overpayment to Deposit Account No. 15-0030,

with the EXCEPTION of deficiencies in fees for multiple dependent claims in new applications.

[l If these papers are not considered timely filed by the Patent and Trademark Office, then a petition is hereby made under
37 CFR. §1.136, and any additional fees required under 37 C.F.R. §1.136 for any necessary extension of time may be

charged to Deposit Account No. 15-0030.

. S
Submitted by:
«John S. Kern
Registration No. 42,719
Customer Number Bogdan A. Zinchenko
22 8 5 O Registration No.: 57,473

Tel. (703) 413-3000
Fax. (703) 413-2220
(OMMN 02/12)
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Docket No. 534753US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Yali SONG, et al.

SERIAL NO: 17/154,054 GAU: 2825

FILED: January 21, 2021 EXAMINER: BERMUDEZ LOZADA,
ALFREDO

FOR: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

REQUEST FOR EXTENSION OF TIME
UNDER 37 C.F.R. 1.136

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commissioner:
It is hereby requested that a one month extension of time be granted to May 5, 2022 for
. filing a response to the Official Action dated: January 5, 2022
[] responding to the requirements in the Notice of Allowability dated:
responding to the Notice to File Missing Parts of Application dated:
filing a Notice of Appeal. A timely response to the final rejection, due has been filed.

filing an Appeal Brief. A Notice of Appeal was filed on:

OO0

Applicant claims small entity status. See 37 CFR 1.27.

The required fee of $220.00 is being made by credit card payment online (if electronically filed),
or is attached hereto (if paper filed), and any further charges may be made against the Attorney of
Record’s Deposit Account No. 15-0030.

Respectfully Submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.L.P.

w\\\:}\\‘»\

John S. Kern
Registration No. 42,719
Customer Number

22850 Bogdan A. Zinchenko

. Registration No.: 57,473
Tel. (703) 413-3000 =

Fax. (703) 413-2220
(OMMN 07/09)
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Application Number

* 17/154,054 *

Application/Control No. Applicant(s)/Patent under
Reexamination

17/154,054 SONG et al.
Examiner Art Unit
BERMUDEZ LOZADA, 2825
ALFREDO

Document Code - DISQ

Internal Document - DO NOT MAIL

TERMINAL
DISCLAIMER

APPROVED O DISAPPROVED

Date Filed: 15 April 2022

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

IJEAN PROCTOR/

Technology Center: OPLC

Telephone: (§71)272-1040

U.S. Patent and Trademark Office
TSS-IFW

Terminal Disclaimer Part of Paper No. 20220416
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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

| EXAMINER |
22850 7590 04/26/2022
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P. BERMUDEZ LOZADA, ALFREDO
1940 DUKE STREET
ALEXANDRIA, VA 22314 | ART UNIT PAPER NUMBER |
2825
DATE MAILED: 04/26/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/154,054 01/21/2021 Yali SONG 53475308 6569

TITLE OF INVENTION: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 07/26/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PTOL-85 (Rev. 02/11)

Micron Ex. 1015, p. 157
Micron v. YMTC
IPR2024-00794



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

22850 7590 04/26/2022 Certificate of Mailing or Transmission
OBLON, MCCLELLAND. MAIER & NEUSTADT. L.L.P I hereby certify that this Fee(s) Transmittal is being deposited with the United
i ’ T States Postal Service with sufficient postage for first class mail in an envelope
1940 DUKE STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
ALEXANDRIA, VA 22314 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

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

17/154,054 01/21/2021 Yali SONG 534753US 6569

TITLE OF INVENTION: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 07/26/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BERMUDEZ LOZADA, ALFREDO 2825 365-185170
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

O W g " e 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. 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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

(98]

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

4a. Fees submitted: (Jissue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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‘, UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
17/154,054 01/21/2021 Yali SONG 534753US 6569
22850 7590 04/26/2022 | EXAMINER |
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P. BERMUDEZ LOZADA, ALFREDO
1940 DUKE STREET
ALEXANDRIA, VA 22314 | ART UNIT PAPER NUMBER |

2825

DATE MAILED: 04/26/2022

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

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

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

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

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) » 17/154,054 SONG et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ALFREDO BERMUDEZ LOZADA | 2825 Yes

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

1.} This communication is responsive to the Amendment of 04/15/2022.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-14 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) JAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

(O 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.(J 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. J Other -

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date. .
/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220419A
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Application/Control Number: 17/154,054 Page 2
Art Unit: 2825

DETAILED ACTION
Notice of AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

This action is responsive to the following communications: the Amendment filed
April 15, 2022.

Claims 1-14 are pending. Claim 1 is independent.

Allowable Subject Matter

Claims 1-14 are allowed.

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

With respect to independent claim 1, there is no teaching or suggestion in the
prior art of record to provide the recited first dielectric trenches extending in a height
direction of the substrate through the BSG to separate the BSG into a plurality of sub-
BSGs and partially through the stack, in combination with the other limitations.

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 ALFREDO BERMUDEZ LOZADA whose telephone
number is (571)272-0877. The examiner can normally be reached 7:00AM-3:30PM

EST.
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Application/Control Number: 17/154,054 Page 3
Art Unit: 2825

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Alexander G Sofocleous can be reached on 571-272-0635. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17/154,054 SONG et al.
RDATOARR |-
ALFREDO BERMUDEZ LOZADA 2825
CPC - Searched*
Symbol Date Examiner
G11C16/0483, G11C16/14, HO1L23/528, HO1L27/11565, HO1L27/ 06/15/2021 GA
1157, HO1L27/11556, HO1L27/11551
Updated search 09/30/2021 GA
HO1L 27/11582 12/30/2021 ABL
HO1L 27/11565 12/30/2021 ABL
HO1L 27/11568 12/30/2021 ABL
HO1L 27/11567 12/30/2021 ABL
HO1L 27/1157 12/30/2021 ABL
G11C 16/0483 12/30/2021 ABL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
365 185.17 12/30/2021 ABL

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

the search.

/Alfredo Bermudez Lozada/

Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 17/154,054 SONG et al.
RDATOARR |-

ALFREDO BERMUDEZ LOZADA 2825
Search Notes
Search Notes Date Examiner
East search, Prior art search, Inventor name search 06/15/2021 GA
Updated search 09/30/2021 GA
HO1L 27/11582 12/30/2021 ABL
HO1L 27/11565 12/30/2021 ABL
HO1L 27/11568 12/30/2021 ABL
HO1L 27/11567 12/30/2021 ABL
HO1L 27/1157 12/30/2021 ABL
G11C 16/0483 12/30/2021 ABL
PEZ2E Search all databases 12/30/2021 ABL
IP.com 12/30/2021 ABL
Consulted with Alex Sofocleous (SPE) 12/30/2021 ABL
Inventor and Assignee searched 12/30/2021 ABL
search updated 04/19/2022 ABL
Interference Search
g?r:tl)zfs/CPC US Subclass/CPC Group Date Examiner
Interlerence 09/30/2021 GA
G11C 16/14 04/19/2022 ABL
G11C 16/0483 04/19/2022 ABL
G11C 16/04 04/19/2022 ABL
365 185.17 04/19/2022 ABL
HO1L 27/11582 04/19/2022 ABL

/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office
Page 2 of 2

Part of Paper No.: 20220419A
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |74 054 SONG et al.
H “ “m Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825
CPC
Symbol Type Version
HO1L 2013-01-01
G11C 2013-01-01
G11C 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 19 April 2022 . . N
Primary Examiner, Art Unit 2825 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A

U.S. Patent and Trademark Office
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/154,054 SONG et al.
Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825

INTERNATIONAL CLASSIFICATION

CLAIMED

G11C

NON-CLAIMED

US ORIGINAL CLASSIFICATION

Primary Examiner, Art Unit 2825
(Primary Examiner)

CLASS SUBCLASS
365 185.17
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 19 April 2022

(Date) 1 1A

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

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |74 054 SONG et al.

H “ “m Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825

[0 Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original]Final |Original|Final |Original|Final |Original
1 1 4 10
2 2 6 11
3 3 14 12
7 4 12 13
8 5 5 14
9 6
13 7
10 8
11 9
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 19 April 2022 . . N
Primary Examiner, Art Unit 2825 0.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A
U.S. Patent and Trademark Office Part of Paper No.: 202204 19A
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator [Equivalents
L1 2 "20210143179" (US-PGPUB; USPAT,; |ADJ ON ON 2021/12/28
USOCR; FIT (AU, AP, 01:58 PM
AT, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L2 8 ("10134747" OR (US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
"10141372" OR 05:40 AM
"20100320528" OR
"20160233270" OR
"20180337195" OR
"20200185411" OR
"20200227555" OR
"20200335514").pn.
L3 3 "10650623" (US-PGPUB; USPAT) |[ADJ ON ON 2021/12/29
06:00 AM
L4 11 bsg AND csr AND tsg  [(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
06:04 AM
L5 17794 (3d OR three- (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
dimension$2 OR (three 06:35 AM
dimension$2) OR 3-
dimension$2 OR
vertical OR stack) near2
nand
L6 44 staircase AND ((bottom |(US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
select gate) OR bsg) 06:39 AM
AND ((top select gate)
OR tsg) AND ((common
source) OR csr)
L7 44 6 AND 5 (US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
06:39 AM
L8 235 trench WITH (divid$3 (US-PGPUB; USPAT) |(ADJ ON ON 2021/12/29
OR separat$3 OR cut) 07:02 AM
WITH (select gate)
L9 105 8 AND 5 (US-PGPUB; USPAT) |[ADJ ON ON 2021/12/29
07:02 AM
L10 13760 5 AND (stair OR step) |(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
08:33 AM
L11 1032 5 AND (stair OR step) [(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
AND ((dielectric OR 08:34 AM
insulat$3) near2 trench)
L12 129 ((dielectric OR (US-PGPUB; USPAT) |[ADJ ON ON 2021/12/29
insulat$3) near2 trench) 08:36 AM
WITH (select (gate OR
04/19/2022 03:06:52 PM Page 1 of 4
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transistor))
L13 118 12 AND (stair OR step) |(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
08:37 AM
L14 3796 365/185.17.ccls. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:31 AM

L15 56814 ((dielectric OR (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
insulat$3) near2 trench) 09:32 AM

L16 57 15 AND 14 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

09:33 AM

L17 1 15 AND 14 AND stair |(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

09:36 AM
L18 16647 g11¢c16/0483.cpc. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:42 AM
L19 345 18 AND 15 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:43 AM
L20 25 18 AND 15 AND stair  |(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:43 AM

L21 17953 (h01127/11582,11565,1 |(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
1568,11567,1157).cpc. 09:56 AM

L22 2190 15 AND 21 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

09:57 AM

L23 666 15 AND 21 AND (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
(common NEAR 09:57 AM
source)

L24 49 15 AND 21 AND (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
(common NEAR 09:57 AM
source) AND stair

L25 6 (sub-ssg OR sub-sst (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
OR sub-gst OR sub-gsg 10:10 AM
OR sub-bsg)

L26 1646 (multiple OR plurality) [(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
NEAR select NEAR 10:11 AM
gate

L27 448 5 AND 26 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

10:15 AM

L28 286 5 AND 26 AND (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
(common NEAR 10:27 AM
source)

L29 1 "20210295918" (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

11:11 AM

L30 56 (divid$3 OR separat$3 |(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
OR cut) near2(plurality 11:35 AM
OR multiple) near2
(select gate)

L31 2 "20140036590" (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

11:51 AM

L32 9 "10950623" (US-PGPUB; USPAT; |ADJ ON ON 2021/12/30

USOCR; FIT (AU, AP, 05:42 AM
AT, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
04/19/2022 03:06:52 PM Page 2 of 4
Workspace: 17154054 AB
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EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, I, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L33 790 yangtze.as. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
07:02 AM
L34 63353 song.in. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
07:02 AM
L35 29984 Xiao.in. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
07:02 AM
L36 252871 wang.in. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
07:02 AM
L37 4 33 AND 34 AND 35 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
AND 36 07:02 AM
L38 9 8 AND 33 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
07:03 AM
PE2E SEARCH - Search History (Interference)
Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 2752 G11C16/04.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N2 17261 G11C16/0483.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N3 3863 G11C16/14.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N4 3796 365/185.17.CCLS. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N5 12813 HO01L27/11582.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N6 0 N5 AND N4 AND N3 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
AND N2 AND N1 02:59 PM
N7 598 N1 AND N2 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N8 39 N1 AND N2 AND N3 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N9 2365 N4 AND (N1 OR N2 OR | (US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
N3 OR N5) 02:59 PM
N10 2935 N5 AND (N1 OR N2 OR |(US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
N3 OR N4) 02:59 PM
N11 1277 (bsg).cim. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:00 PM
N12 88549 (crs).cim. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:00 PM
N13 0 N11 AND N12 AND (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
N10 03:00 PM
N14 0 N11 AND N12 AND N9 |(US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:00 PM
04/19/2022 03:06:52 PM Page 3 of 4
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N15 0 N11 AND N12 AND N8 [(US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
03:01 PM

N16 0 N11 AND N12 AND N7 [(US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
03:01 PM
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Title of Invention:

NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

First Named Inventor/Applicant Name:

Yali SONG

Customer Number:

22850

Filer:

Philippe Jean-Claude Signore/Kristin Newett

Filer Authorized By:

Philippe Jean-Claude Signore

Attorney Docket Number: 534753US
Receipt Date: 05-MAY-2022
Filing Date: 21-JAN-2021
Time Stamp: 14:15:10

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $260

RAM confirmation Number E202255E15272560

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
3895927
1 534753USIDS.pdf yes 12
ab225450c66bc5d9e4fSe 1d26aeceaf43b4f]
Multipart Description/PDF files in .zip description
Document Description Start End
Patent Term Adjustment Statement under 37 CFR 1.704(d) filed with an IDS 1 1
Transmittal Letter 2 2
Information Disclosure Statement (IDS) Form (SB08) 3 3
Non Patent Literature 4 12
Warnings:
Information:
38241
2 Fee Worksheet (SB06) fee-info.pdf 2
540099f684794aa40394790771252c90400)
asbb
Warnings:
Information:

Total Files Size (in bytes){

3934168
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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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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( Application Number 17/154,054 )
Filing Date January 21, 2021
PATENT TERM ADJUSTM ENT First Named inventor Yali SONG, et al.
STATEMENT UNDER 37 CFR 1.704(d) |atunit 2825
Examiner Name BERMUDEZ L OZADA, ALFREDO
\ Practitioner Docket No. 534753US y,

form}):

AND/OR

INSTRUCTIONS:

filed under 37 CFR 1.704(d}.

derive benefit under 37 CFR 1.704(d).

APPLICANT HEREBY STATES THE FOLLOWING (please review 37 CFR 1.704(d) before filing this

I:l Each item of information contained in the information disclosure statement was first cited in any
communication from a patent office in a counterpart foreign or international application or from the Office,
and this communication was not received by any individual designated in 37 CFR 1.56(c) more than thirty days
prior to the filing of the information disclosure statement.

. Each item of information contained in the information disclosure statement is a communication that was
issued by a patent office in a counterpart foreign or international application or by the Office, and this
communication was not received by any individual desighated in 37 CFR 1.56{c) more than thirty days prior to
the filing of the information disclosure statement.

o This form will not satisfy the requirement of 37 CFR 1.97{e). The present statement is filed under 37 CFR
1.704(d) and will not substitute for compliance with any of the requirements of 37 CFR 1.97 and 1.98. For
an information disclosure statement to comply with 37 CFR 1.97{c} or {d}, the information disclosure
statement must be accompanied by a statement under 37 CFR 1.97{e} not with standing any statement

e The present form (PTO/SB/133) should be filed concurrently with the information disclosure statement to

/John S. Kern/

Signature

Date 5/5/2022

Typed or
printed name John S. Kern

Practitioner

Registration Number |[42,719

signature, see below™.

Note: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required in accordance with 37
CFR 1.33 and 11.18. Please see 37 CFR 1.4{d) for the form of the signature. If necessary, submit muftipie forms for more than one

* Total of _1 forms are submitted.
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Docket No. 53475308

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

INRE APPLICATION OF: Yali SONG, et al.

SERIAL NO: 17/154,054 GAU: 2823

FILED: January 21, 2021 EXAMINER: BERMUDEZ LOZADA,
ALFREDO

FOR: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

INFORMATION DISCLOSURE STATEMENT UNDER 37 CFR 1.97

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commmissioner:
Applicant(s) wish to disclose the following information.

REFERENCES

B The applicant(s) wish to make of record the reference(s) listed on the attached form PTO-1449 and/or
accompanyving documents from a corresponding foreign application. Copies of the listed reference(s) are attached,
where required, as are either statements of relevancy, English translations of the categories of cited documents for
foreign search reports or English translations of foreign Office Actions which provide the statement of relevancy
for the foreign language references cited therein, or any readily available partial or full English translations of
pertinent portions of any non-English language reference(s).

B Credit card pavment is being made online (if electronically filed), or is attached hereto (if paper filed), in the
amount required under 37 CFR §1.17(p).

CERTIFICATION

B Each itemof information contained in this mformation disclosure statement was first cited in any
communication froma foreign patent office n a counterpart foreign application not more than three months
prior to the filing of this statement.

O No itemofinformation contained in this information disclosure statement was cited in a conmunication froma
foreign patent office in a counterpart foreign application and, to the knowledge of the undersigned, having made
reasonable inquiry, was known to any individual designated in 37 CFR § 1.56(c) more than three moaths prior to

J

the filing of this statement.

DEPOSIT ACCOUNT

B Please charge any additional fees for the papers being filed herewith and for which no payment is enclosed
herewith. or credit any overpayment to deposit account number 15-0030.

Respectfully submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, LLP.

/John S. Kern/

John S. Kern

Customer Number Registration No. 42,719

22850

Tel. (703) 413-300¢
Fax. (703) 413-2220
(OMMN 02:12)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWww.uspto.gov
| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/154,054 01/21/2021 Yali SONG 534753US 6569
22850 7590 05/12/2022 | EXAMINER |
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.
1940 DUKE STREET BERMUDEZ LOZADA, ALFREDO
ALEXANDRIA, VA 22314
| ART UNIT | PAPER NUMBER |
2825
| NOTIFICATION DATE | DELIVERY MODE |
05/12/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

OBLONPAT@OBLON.COM
iahmadi@oblon.com
patentdocket@oblon.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
” 'Suppllafr}/enta{b i 17/154,054 SONG et al.
olice of Allowabllity Examiner ArtUnit | AIA (FITF) Status
ALFREDO BERMUDEZ LOZADA | 2825 Yes

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

1.} This communication is responsive to the IDS of 05/05/2022.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-14 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) JAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

(O 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.(J 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 05/05/2022.

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

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220509
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Application/Control Number: 17/154,054 Page 2
Art Unit: 2825

DETAILED ACTION
Notice of AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

This action supplements the Notice of Allowance mailed April 26, 2022 to
consider the new Information Disclosure Statement of May 5, 2022.

Claims 1-14 are pending. Claim 1 is independent.

Information Disclosure Statement

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

filed on May 5, 2022. This IDS has been considered.
Allowable Subject Matter

Claims 1-14 are allowed.

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

With respect to independent claim 1, there is no teaching or suggestion in the
prior art of record to provide the recited first dielectric trenches extending in a height
direction of the substrate through the BSG to separate the BSG into a plurality of sub-
BSG and partially through the stack, in combination with the other limitations.

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
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Application/Control Number: 17/154,054 Page 3
Art Unit: 2825

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ALFREDO BERMUDEZ LOZADA whose telephone
number is (571)272-0877. The examiner can normally be reached 7:00AM-3:30PM
EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander G Sofocleous can be reached on 571-272-0635. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |74 054 SONG et al.
H “ “m Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825
CPC
Symbol Type Version
HO1L 2013-01-01
G11C 2013-01-01
G11C 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 09 May 2022 . . _—
Primary Examiner, Art Unit 2825 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20220509
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/154,054 SONG et al.
Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825

INTERNATIONAL CLASSIFICATION

CLAIMED

G11C

NON-CLAIMED

US ORIGINAL CLASSIFICATION

Primary Examiner, Art Unit 2825
(Primary Examiner)

CLASS SUBCLASS
365 185.17
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 09 May 2022

(Date) 1 1A

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

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 20220509
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |74 054 SONG et al.

H “ “m Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825

[0 Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final [Original]Final |Original]Final [Original|Final |Original

1 1 4 10

2 2 6 11

3 3 14 12

7 4 12 13

8 5 5 14

9 6

13 7

10 8

11 9
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 09 May 2022 . . N
Primary Examiner, Art Unit 2825 0.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A
U.S. Patent and Trademark Office Part of Paper No.: 20220509

Page 3 of 3
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17/154,054 SONG et al.
RDATOARR |-
ALFREDO BERMUDEZ LOZADA 2825
CPC - Searched*
Symbol Date Examiner
G11C16/0483, G11C16/14, HO1L23/528, HO1L27/11565, HO1L27/ 06/15/2021 GA
1157, HO1L27/11556, HO1L27/11551
Updated search 09/30/2021 GA
HO1L 27/11582 12/30/2021 ABL
HO1L 27/11565 12/30/2021 ABL
HO1L 27/11568 12/30/2021 ABL
HO1L 27/11567 12/30/2021 ABL
HO1L 27/1157 12/30/2021 ABL
G11C 16/0483 12/30/2021 ABL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
365 185.17 12/30/2021 ABL

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

the search.

/Alfredo Bermudez Lozada/

Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20220509
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 17/154,054 SONG et al.
RUTHNRAAN =~

ALFREDO BERMUDEZ LOZADA 2825
Search Notes
Search Notes Date Examiner
East search, Prior art search, Inventor name search 06/15/2021 GA
Updated search 09/30/2021 GA
HO1L 27/11582 12/30/2021 ABL
HO1L 27/11565 12/30/2021 ABL
HO1L 27/11568 12/30/2021 ABL
HO1L 27/11567 12/30/2021 ABL
HO1L 27/1157 12/30/2021 ABL
G11C 16/0483 12/30/2021 ABL
PEZ2E Search all databases 12/30/2021 ABL
IP.com 12/30/2021 ABL
Consulted with Alex Sofocleous (SPE) 12/30/2021 ABL
Inventor and Assignee searched 12/30/2021 ABL
search updated 04/19/2022 ABL
search updated 05/09/2022 ABL
New IDS considered 05/09/2022 ABL
Interference Search
g?n?ngs/CPC US Subclass/CPC Group Date Examiner
Interference 09/30/2021 GA
G11C 16/14 04/19/2022 ABL
G11C 16/0483 04/19/2022 ABL
G11C 16/04 04/19/2022 ABL
365 185.17 04/19/2022 ABL
HO1L 27/11582 04/19/2022 ABL

/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office
Page 2 of 2

Part of Paper No.: 20220509
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Receipt date:

05/05/2022

17/154,054 - GAU: 2825

SHEET 1OF 1
Form PTO 1449 U.S. DEPARTMENT OF commerce | A1 17 DOCKET NO. SERIAL NO.
(Modified) PATENT AND TRADEMARK OFFICE | §34753US 17/154,054
lNVENTOR@)
LIST OF REFERENCES CITED BY APPLICANT vali SONG, etal.
FILING DATE GROUP
January 21, 2021 2825
U.S. PATENT DOCUMENTS
“NTAL | PNOMBER DATE NAME CLASS | oTags | IF APPROPRIATE
AA | 2018/0240527 A1 8/23/2018 ZHANG, et al.
AB | 2017/0040081 A1 2/9/2017 YEH, etal.
AC
AD
AE
AF
AG
AH
Al
A
AK
AL
AM
AN
FOREIGN PATENT DOCUMENTS
DSS&?EQT DATE COUNTRY TRANSLATION
YES NO
AO
AP
AQ
AR
AS
AT
AU
AV
OTHER REFERENCES (including Author, Title, Date, Pertinent Pages, etc.)
AW Extepded European Search Report issued Aprif 5, 2022 in European Application No. 18842303.1 (references AA-AB cited
herein)
AX
AY
AZ D Additional References sheet(s) attached
Examiner /alfredo Bermudez Lozada/ (05/09/2022) Date considered 05/05/2022
*Examiner: Initial if reference is considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /ABL/
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator [Equivalents
L1 2 "20210143179" (US-PGPUB; USPAT,; |ADJ ON ON 2021/12/28
USOCR; FIT (AU, AP, 01:58 PM
AT, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L2 8 ("10134747" OR (US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
"10141372" OR 05:40 AM
"20100320528" OR
"20160233270" OR
"20180337195" OR
"20200185411" OR
"20200227555" OR
"20200335514").pn.
L3 3 "10650623" (US-PGPUB; USPAT) |[ADJ ON ON 2021/12/29
06:00 AM
L4 11 bsg AND csr AND tsg  [(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
06:04 AM
L5 17794 (3d OR three- (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
dimension$2 OR (three 06:35 AM
dimension$2) OR 3-
dimension$2 OR
vertical OR stack) near2
nand
L6 44 staircase AND ((bottom |(US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
select gate) OR bsg) 06:39 AM
AND ((top select gate)
OR tsg) AND ((common
source) OR csr)
L7 44 6 AND 5 (US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
06:39 AM
L8 235 trench WITH (divid$3 (US-PGPUB; USPAT) |(ADJ ON ON 2021/12/29
OR separat$3 OR cut) 07:02 AM
WITH (select gate)
L9 105 8 AND 5 (US-PGPUB; USPAT) |[ADJ ON ON 2021/12/29
07:02 AM
L10 13760 5 AND (stair OR step) |(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
08:33 AM
L11 1032 5 AND (stair OR step) [(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
AND ((dielectric OR 08:34 AM
insulat$3) near2 trench)
L12 129 ((dielectric OR (US-PGPUB; USPAT) |[ADJ ON ON 2021/12/29
insulat$3) near2 trench) 08:36 AM
WITH (select (gate OR
05/09/2022 08:19:03 AM Page 1 of 4
Workspace: 17154054 AB
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transistor))
L13 118 12 AND (stair OR step) |(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
08:37 AM
L14 3796 365/185.17.ccls. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:31 AM

L15 56814 ((dielectric OR (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
insulat$3) near2 trench) 09:32 AM

L16 57 15 AND 14 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

09:33 AM

L17 1 15 AND 14 AND stair |(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

09:36 AM
L18 16647 g11¢c16/0483.cpc. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:42 AM
L19 345 18 AND 15 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:43 AM
L20 25 18 AND 15 AND stair  |(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:43 AM

L21 17953 (h01127/11582,11565,1 |(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
1568,11567,1157).cpc. 09:56 AM

L22 2190 15 AND 21 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

09:57 AM

L23 666 15 AND 21 AND (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
(common NEAR 09:57 AM
source)

L24 49 15 AND 21 AND (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
(common NEAR 09:57 AM
source) AND stair

L25 6 (sub-ssg OR sub-sst (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
OR sub-gst OR sub-gsg 10:10 AM
OR sub-bsg)

L26 1646 (multiple OR plurality) [(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
NEAR select NEAR 10:11 AM
gate

L27 448 5 AND 26 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

10:15 AM

L28 286 5 AND 26 AND (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
(common NEAR 10:27 AM
source)

L29 1 "20210295918" (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

11:11 AM

L30 56 (divid$3 OR separat$3 |(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
OR cut) near2(plurality 11:35 AM
OR multiple) near2
(select gate)

L31 2 "20140036590" (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

11:51 AM

L32 9 "10950623" (US-PGPUB; USPAT; |ADJ ON ON 2021/12/30

USOCR; FIT (AU, AP, 05:42 AM
AT, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
05/09/2022 08:19:03 AM Page 2 of 4
Workspace: 17154054 AB
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EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L33 790 yangtze.as. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
07:02 AM

L34 63353 song.in. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
07:02 AM

L35 29984 xiao.in. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
07:02 AM

L36 252871 wang.in. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
07:02 AM

L37 4 33 AND 34 AND 35 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/30
AND 36 07:02 AM

L38 9 8 AND 33 (US-PGPUB; USPAT) [ADJ ON ON 2021/12/30
07:03 AM

L39 3 "20180240527" (US-PGPUB; USPAT; |ADJ ON ON 2022/05/09
USOCR; FIT (AU, AP, 08:15 AM

AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L40 0 20170040061+ (US-PGPUB; USPAT; |ADJ ON ON 2022/05/09
USOCR; FIT (AU, AP, 08:15 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L41 10 "20170040061" (US-PGPUB; USPAT,; [ADJ ON ON 2022/05/09
USOCR; FIT (AU, AP, 08:16 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, RU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

PE2E SEARCH - Search History (Interference)

Ref # Hits [Search Query |DBs Default  [Plurals [British [Time Stamp|
05/00/2022 08:19:03 AM Page 3 of 4
Workspace: 17154054 AB

Micron Ex. 1015, p. 194
Micron v. YMTC
IPR2024-00794



Operator Equivalents
N1 2752 G11C16/04.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N2 17261 G11C16/0483.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N3 3863 G11C16/14.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N4 3796 365/185.17.CCLS. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N5 12813 H01L27/11582.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N6 0 N5 AND N4 AND N3 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
AND N2 AND N1 02:59 PM
N7 598 N1 AND N2 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N8 39 N1 AND N2 AND N3 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N9 2365 N4 AND (N1 OR N2 OR |(US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
N3 OR N5) 02:59 PM
N10 2935 N5 AND (N1 OR N2 OR |(US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
N3 OR N4) 02:59 PM
N11 1277 (bsg).cim. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:00 PM
N12 88549 (crs).clm. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:00 PM
N13 0 N11 AND N12 AND (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
N10 03:00 PM
N14 0 N11 AND N12 AND N9 |(US-PGPUB; USPAT) [ADJ ON ON 2022/04/19
03:00 PM
N15 0 N11 AND N12 AND N8 |(US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
03:01 PM
N16 0 N11 AND N12 AND N7 |(US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
03:01 PM
05/09/2022 08:19:03 AM Page 4 of 4
Workspace: 17154054 AB
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SHEET 10OF 1

Form PTO 1443 U.S. DEPARTMENT OF COMMERCE ATTY DOCKET NO. SERIAL NO.
(Modiified) PATENT AND TRADEMARK OFFICE | §34753US 17/154,054
INVENTOR(S)
LIST OF REFERENCES CITED BY APPLICANT vali SONG, etal.
FILING DATE GROUP
January 21, 2021 2825
U.S. PATENT DOCUMENTS
AL "NUMBER | DATE NANE CLASS | cass | i APPROPRIATE

AA | 2012/0273956 A1 11/1/2012 | WATANABE

AB | 2014/0035024 A1 2/6/2014 NOH

AC

AD

AE

AF

AG

AH

Al

Ad

AK

AL

AM

AN

FOREIGN PATENT DOCUMENTS

DSSS{EAEQT DATE COUNTRY TRANSLATION
YES NO

AQ

AP

AQ

AR

AS

AT

AU

AV

OTHER REFERENCES (including Author, Title, Date, Pertinent Pages, etc.)

AW | Australian Examination Report issued May 5, 2022 in Australian Application No. 2018451633

AX Singaporean Search Report completed April 28, 2022 in Singaporean Application No. 11202104885P

AY Singaporean Written Opinion issued April 29, 2022 in Singaporean Application No. 11202104885P

AZ D Additional References sheet(s) attached

Examiner Date considered

*Examiner: Initial if reference is considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.
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Electronic Patent Application Fee Transmittal

Application Number: 17154054

Filing Date: 21-Jan-2021

Title of Invention: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT
First Named Inventor/Applicant Name: Yali SONG

Filer: Philippe Jean-Claude Signore/Kristin Newett

Attorney Docket Number: 534753US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:,-s'l'g(tsa\)l in
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 SulLJ’-s'I'g(t;)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 45825189
Application Number: 17154054
International Application Number:
Confirmation Number: 6569

Title of Invention:

NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

First Named Inventor/Applicant Name:

Yali SONG

Customer Number:

22850

Filer:

Philippe Jean-Claude Signore/Kristin Newett

Filer Authorized By:

Philippe Jean-Claude Signore

Attorney Docket Number: 534753US
Receipt Date: 27-MAY-2022
Filing Date: 21-JAN-2021
Time Stamp: 16:36:48

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $260

RAM confirmation Number E20225QG37090498

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
3997304
1 534753USIDS.pdf yes 12
2606e8bc0d00b6c17a9a185ec494eb8475d|
cdcaa
Multipart Description/PDF files in .zip description
Document Description Start End
Patent Term Adjustment Statement under 37 CFR 1.704(d) filed with an IDS 1 1
Transmittal Letter 2 2
Information Disclosure Statement (IDS) Form (SB08) 3 3
Non Patent Literature 4 5
Non Patent Literature 6 7
Non Patent Literature 8 12
Warnings:
Information:
38241
2 Fee Worksheet {(SB06) fee-info.pdf no 2
3194d2432f56e1b1629d6a42e9bd919d06g
894b6
Warnings:
Information:
Total Files Size (in bytes){ 4035545
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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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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( Application Number 17/154,054 )
Filing Date January 21, 2021
PATENT TERM ADJUSTM ENT First Named inventor Yali SONG, et al.
STATEMENT UNDER 37 CFR 1.704(d) |atunit 2825
Examiner Name BERMUDEZ L OZADA, ALFREDO
\ Practitioner Docket No. 534753US y,

form}):

AND/OR

INSTRUCTIONS:

filed under 37 CFR 1.704(d}.

derive benefit under 37 CFR 1.704(d).

APPLICANT HEREBY STATES THE FOLLOWING (please review 37 CFR 1.704(d) before filing this

. Each item of information contained in the information disclosure statement was first cited in any
communication from a patent office in a counterpart foreign or international application or from the Office,
and this communication was not received by any individual designated in 37 CFR 1.56(c) more than thirty days
prior to the filing of the information disclosure statement.

. Each item of information contained in the information disclosure statement is a communication that was
issued by a patent office in a counterpart foreign or international application or by the Office, and this
communication was not received by any individual desighated in 37 CFR 1.56{c) more than thirty days prior to
the filing of the information disclosure statement.

o This form will not satisfy the requirement of 37 CFR 1.97{e). The present statement is filed under 37 CFR
1.704(d) and will not substitute for compliance with any of the requirements of 37 CFR 1.97 and 1.98. For
an information disclosure statement to comply with 37 CFR 1.97{c} or {d}, the information disclosure
statement must be accompanied by a statement under 37 CFR 1.97{e} not with standing any statement

e The present form (PTO/SB/133) should be filed concurrently with the information disclosure statement to

/John S. Kern/

Signature

Date 5/27/2022

Typed or
printed name John S. Kern

Practitioner

Registration Number |[42,719

signature, see below™.

Note: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required in accordance with 37
CFR 1.33 and 11.18. Please see 37 CFR 1.4{d) for the form of the signature. If necessary, submit muftipie forms for more than one

* Total of _1 forms are submitted.
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Docket No. 53475308

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

INRE APPLICATION OF: Yali SONG, et al.

SERIAL NO: 17/154,054 GAU: 2823

FILED: January 21, 2021 EXAMINER: BERMUDEZ LOZADA,
ALFREDO

FOR: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

INFORMATION DISCLOSURE STATEMENT UNDER 37 CFR 1.97

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commmissioner:
Applicant(s) wish to disclose the following information.

REFERENCES

B The applicant(s) wish to make of record the reference(s) listed on the attached form PTO-1449 and/or
accompanyving documents from a corresponding foreign application. Copies of the listed reference(s) are attached,
where required, as are either statements of relevancy, English translations of the categories of cited documents for
foreign search reports or English translations of foreign Office Actions which provide the statement of relevancy
for the foreign language references cited therein, or any readily available partial or full English translations of
pertinent portions of any non-English language reference(s).

B Credit card pavment is being made online (if electronically filed), or is attached hereto (if paper filed), in the
amount required under 37 CFR §1.17(p).

CERTIFICATION

B Each itemof information contained in this mformation disclosure statement was first cited in any
communication froma foreign patent office n a counterpart foreign application not more than three months
prior to the filing of this statement.

O No itemofinformation contained in this information disclosure statement was cited in a conmunication froma
foreign patent office in a counterpart foreign application and, to the knowledge of the undersigned, having made
reasonable inquiry, was known to any individual designated in 37 CFR § 1.56(c) more than three moaths prior to

J

the filing of this statement.

DEPOSIT ACCOUNT

B Please charge any additional fees for the papers being filed herewith and for which no payment is enclosed
herewith. or credit any overpayment to deposit account number 15-0030.

Respectfully submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, LLP.

/John S. Kern/

John S. Kern

Customer Number Registration No. 42,719

22850

Tel. (703) 413-300¢
Fax. (703) 413-2220
(OMMN 02:12)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWww.uspto.gov
| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/154,054 01/21/2021 Yali SONG 534753US 6569
22850 7590 06/14/2022 | EXAMINER |
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.
1940 DUKE STREET BERMUDEZ LOZADA, ALFREDO
ALEXANDRIA, VA 22314
| ART UNIT | PAPER NUMBER |
2825
| NOTIFICATION DATE | DELIVERY MODE |
06/14/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

OBLONPAT@OBLON.COM
iahmadi@oblon.com
patentdocket@oblon.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
” 'Suppllafr}/enta{b i 17/154,054 SONG et al.
olice of Allowabllity Examiner ArtUnit | AIA (FITF) Status
ALFREDO BERMUDEZ LOZADA | 2825 Yes

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

1.} This communication is responsive to the IDS of 05/27/2022.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-14 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) JAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

(O 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.(J 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 05/27/2022.

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

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220608

Micron Ex. 1015, p. 205
Micron v. YMTC
IPR2024-00794



Application/Control Number: 17/154,054 Page 2
Art Unit: 2825

DETAILED ACTION
Notice of AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

This action supplements the Notice of Allowance mailed May 12, 2022 to
consider the new Information Disclosure Statement of May 27, 2022

Claims 1-14 are pending. Claim 1 is independent.

Information Disclosure Statement

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

filed on May 27, 2022. This IDS has been considered.
Allowable Subject Matter

Claims 1-14 are allowed.

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

With respect to independent claim 1, there is no teaching or suggestion in the
prior art of record to provide the recited first dielectric trenches extending in a height
direction of the substrate through the BSG to separate the BSG into a plurality of sub-
BSG and partially through the stack, in combination with the other limitations.

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
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Application/Control Number: 17/154,054 Page 3
Art Unit: 2825

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ALFREDO BERMUDEZ LOZADA whose telephone
number is (571)272-0877. The examiner can normally be reached 7:00AM-3:30PM
EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander G Sofocleous can be reached on 571-272-0635. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |74 054 SONG et al.
H “ “m Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825
CPC
Symbol Type Version
HO1L F 2013-01-01
G11C | 2013-01-01
G11C | 2013-01-01
HO1L | 2013-01-01
HO1L I 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L | 2013-01-01
HO1L A 2013-01-01
HO1L A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 08 June 2022 . , _—
Primary Examiner, Art Unit 2825 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A
U.S. Patent and Trademark Office Part of Paper No.: 20220608

Page 1 of 3
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/154,054 SONG et al.
Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825

INTERNATIONAL CLASSIFICATION

CLAIMED

G11C

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS
365 185.17
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE

(Assistant Examiner)

(Date) 14

Total Claims Allowed:

/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825

(Primary Examiner)

08 June 2022

(Date) 1 1A

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

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 20220608
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |74 054 SONG et al.

H “ “m Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825

[0 Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final [Original]Final |Original]Final [Original|Final |Original
1 1 4 10
2 2 6 11
3 3 14 12
7 4 12 13
8 5 5 14
9 6
13 7
10 8
11 9
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 08 June 2022 . ) —
Primary Examiner, Art Unit 2825 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A
U.S. Patent and Trademark Office Part of Paper No.: 20220608

Page 3 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Nofes 17/154,054 SONG et al.

ALFREDO BERMUDEZ LOZADA 2825
CPC - Searched*
Symbol Date Examiner
G11C16/0483, G11C16/14, HO1L23/528, HO1L27/11565, HO1L27/ 06/15/2021 GA
1157, HO1L27/11556, HO1L27/11551
Updated search 09/30/2021 GA
HO1L 27/11582 12/30/2021 ABL
HO1L 27/11565 12/30/2021 ABL
HO1L 27/11568 12/30/2021 ABL
HO1L 27/11567 12/30/2021 ABL
HO1L 27/1157 12/30/2021 ABL
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L21 17953 (h01127/11582,11565,1 |(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
1568,11567,1157).cpc. 09:56 AM

L22 2190 15 AND 21 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
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"20120273956"

EE, EP, ES, FI, FR, GB,
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USOCR; FIT (AU, AP,
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CA, CH, CN, CS, CU,
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EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
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"20120273965"
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IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

(US-PGPUB; USPAT,
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

ADJ

ADJ
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ON
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ON

ON
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ON

2022/06/08
10:34 AM
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10:35 AM
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10:36 AM
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365/185.17.CCLS.

HO01L27/11582.CPC.

N5 AND N4 AND N3

(US-PGPUB; USPAT)
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AND N2 AND N1 02:59 PM
N7 598 N1 AND N2 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N8 39 N1 AND N2 AND N3 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N9 2365 N4 AND (N1 OR N2 OR | (US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
N3 OR NS5) 02:59 PM
N10 2935 N5 AND (N1 OR N2 OR | (US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
N3 OR N4) 02:59 PM
N11 1277 (bsg).clm. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:00 PM
N12 88549 (crs).clm. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:00 PM
N13 0 N11 AND N12 AND (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
N10 03:00 PM
N14 0 N11 AND N12 AND N9 |(US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
03:00 PM
N15 0 N11 AND N12 AND N8 [(US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
03:01 PM
N16 0 N11 AND N12 AND N7 [(US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
03:01 PM
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Semiconductor manufaciuring method and semiconductor structive
Abstract

The prasent invention provides a contact hole forming method for forming a confact hole In a step region of a three-dimensional
mamory devics and a thres-dimansional memory device using the method, Amsthod for a conlact hole includes the steps of
forming a semiconductor structure having a sisp region including & first step region and a second slep region and aitarnately
stackad by at least one dielectric laver and al least one conductive layer; forming a first step region contant hols and a sacond
step reginn contact hole untit the first step region contact hole contacts the conductive layerof the frst step region fayer; and
forming a protective layer on the sids wall and bottom surface of tha contact hole in the first step region; a step of consuming the
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Abstract
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coritact holes differing in depth is suppressed, and o pravides a method of manutaciuring the samiconductor device, SOLUTION:
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desper and larger in upper-end hole diameter than the contact hole reaching the upper stage-side conductive layer
CORYRIGHT {CY2011, JPQ&INPIT

https://worldwide .espacenet.com/patent/search/family/04 3948266/publication/JP2011060958A?g=jp2011060958 11

Micron Ex. 1015, p. 242
Micron v. YMTC
IPR2024-00794



JP 2011-60858 A 2011.3.24

(19) B FENFHIT (UP) AR T LERA (1) St A PSR
45582011-60958
(P2011-609584)
45 £ME TRBEIF24E (2011.3.24)
(51} Int.Cl. £ Fep A} (HE)
HO 1L 21/768 {2006, 01) HO1L 21/%0 A 5F033
HO1L 27/t15 (2006.01) HO1L 27/10 434 5F083
HO 1L 21/847 M.OT) HO1L 29/78 371 5F101

HO1L 2/72  (2006.01)
HOtL 29/788 (2006.01)

EEWR RER WREOHS OL

(216 8

R HEES FERE2009-208295 (P2009-208295) | (T1) HEEA 000003078
(22) HBRE FRG2IFR9A 9H (2009.9.8) BHERRE

REHERZR-TRI®#1 %

(T4 LA 100108062
#E+ HRFT EE
(T2 BHE S0 H

REHERZHE-TEI& 18 #HAsH

WER
F2~—4 (&%) 5F033 JJI1 JJIS JI19 JJ33 KKO4
KK27 LLO4 NNOT NNO8 NN3L
AN3Z2  NN34 NN3T QRIS Qals
QQ21 QQ25 QU258 Q29 034
QQ33 QROZ2 QNS94 Q%5 QQ%s
V1§ XX09
BREICRS
(64) [REAOEH] BBERBERUZORGEFE
57y (8]
(] EEOELRDMBOIL R 7 b R— VIR & 62 61

DIE S DEZIMET 23 HBIREE K UF ORGSR
e %,

[ FER] AHHOYEEEEG, HROEEBWL
1 ~WL 4B BERRICHT SN SIS sE T 58
BikE, BEERBENEE - T DN/ ERISE 4 3
. ERReEIE 4 3RERL. ThENHST R RE
OBEEEWL | ~WL 4 ICELTEBRINENOa
25 hR—6 1 ~6 4ORBICRFOhiza &0k
EBREG O LR, B0V ER 2 R—I61~64
OEMHOLFIBECTH D, TEROEERETS
ayEy hik—id, FEBOEERICETS a2y Ay
PR E D EEL, HRBOILBRAEN,
DEIRE] ®3

N

N\

AT

PRIR 2 Tl
L‘és“ :

:;3’ A2 227A R
S ASSSEEN SRS EOSSS

wid4 28 wWi3 25

X

25

wLz2

i e 1% Yy 2
\\\‘T SN \\’7\\ L W VWAV WL N VW W N W W N

% Wit

Micron Ex. 1015, p. 243

Micron v. YMTC
IPR2024-00794



(2} JP 2011-60958 A 2011.3. 24

(%5 3F 85 K o i ]

(FhRm®E 1]

BHEOBEF LLERORBRE DA FNFARHEICHEESIN, MTEHOEERIBERR
IMLENHERENZET A2RENR L.

AR O 2E TRV EBRERRE &

MEEEREGREEEBL, ThENAPIAILT S éfﬁmuf CHEBICELTEREIAEYE
HoaryarIV P R—NWVOARERITOLONTay2 7 PERE.,

ZAE A
it oy %7 P R—VOEHOILE @%WLCEO TERAMOMGZEERICETY
%nyﬁﬁFm—mm\LhﬂﬂmL%%EkE? TEY PRI EEL, i

HOLBHPAZVLI ER2HME IS L HEAESB
[FERmE 2]

BERBIEBBLPTHCHEBEBEI A LE L.

RSB LB LOBEERO—BzBBRKCM LTI TEE.,

MAaABRRCmMIIh-EEE2ESBHMBREBEERT 2 TR,

MEBHNEBELZERBL., Th¥FIPHEIZ>ZIBRONTBEERBICETA»EEDa 4
ZrR-NZERTRZILELE,

MY 27 hR—LOABCIyEZ27 P ERFRIZIRE.

AR A

Mgy 22 b R—VE2ERTZTERE.

TERMOMAEBEBE LEBRIWZI VX253~ VOAM LB OMTEERE LIC W
MENhBara2 2 bR—VEDEABERREC RS LS, FidEROaY 27 k-
PHiREEUERECERTAIE L,

Marya s bR—NOEBICEBEREZERL., BB ohdadiedlds 1D
DAYETFPER—NERLTRERZFONTENTBHEBR THOL L TRE,

MEBHEETHLSOLNATVLARVLIAY A Y PR~ LOEROTAHOMELBMEERE S, §
MBI ER I NN BERE A2 LT v F VT35 TR E.

BMEavy A s b R—VHOMABHEERETATIRE,

FETAHAILELERBLIHZVEREBOREHE.

[FERIEH3]

RiAd B fi MR EEBRTZC LT, MEBERTEBY LA TLALDEI L E L
DRAVEI PR RAEBUSMEBEBEORUOLEE, MEZBBRETHEDDRED Y
AP R—NOEROLBLEBRALETZC L2 ML IsBRE2ZEOLPEAEED
B HE.

(&K 4]

MEBEREONHOILEY., MEBERTCBYOIREO VY Z P PRV ORBOLEL
WELCEz2EhEFHELIYEX 7 PR— VIR LT, MIZAET FE—VOERDTH O
EAEMmREE. MR ERINMEBBREESA L LTy F 7 LR, B
MOBHBEOHOLARAERTS L EEFHEILIFRAEAITROLEREBORE L.
[FEkmE 5]

MEHERA BT A2MEEBERBRICN I ISR, FCBHMEBRLEIRESHED
AP wR—BTB-->&T, fidAbv I A—BlLeBlERgEEERL.

MdBEEEEYEEL CHMAA Py N—BlcELEaY 27 =R EHELT, B
BEBOEDPAZEFICLERMLISFERE2~4 00Tl DREROFEHE
BoOMEHE,

(REOFEMEHEH]
(i 0 5 )
000 1]

KREHE, PEALBRUCZTOUEFBRBT S

(358

10

20

30

40

50

Micron Ex. 1015, p. 244
Micron v. YMTC
IPR2024-00794



3 JP 2011-60958 A 2011.3. 24

(00021

REYFNRALA AL} a3y ru—- M XU THBETIEEREE., BEBLEXE
KHBEEBLEREBREAETDR—-VEZERL, 20X T VR~ VORBICENERREBEY
E&Ltﬁ AEUS—NVARRKIYYIVERITILZIETAEY VE 3 RTENT D HEWH

VD ARBAEYRIKEBEREEIENT VLS,

[0003]

Fh, B X1 CE, BEEENWREROBEEOT W Fh R LBERBRLENEE S &
mw%;&bc HEBOBBEEIHREINTCVLE, TA8bE, SEEE2THBEBEER

BEI3LLLTWVWE, LT, BMEBELZESRBHBERBILSEEBIcEgY S a4 b
zh—-xb%ﬂbﬁib FOAVRZPR—=ARICIVZZFERIMEDAETNS 10

(000 4]

AVETFR-ABBELYyFLrTRIDVDBEREINSGY, TOLE220 R ILDHEX
WHERS GHZBILEEBBRP NS 20V SE, BEOHRLEEZZIAETPER—-VBTO
EHEo£R, REBER V2 FERLOERBERBOEL A, BRBORZDXEY
LR TOBRERES XK OEDEBENANE B,

{7 77§l 2k )

(R EF sk ]

{000 5]

(Berx®mh 1) 2007 —-26614350H
(58 o %) 20
(REIAMRBRLES LT 5HE]
fo0006]

AHEHGE, BTOREAEBOa VA P F—NOERREORZXLDEENR T L EK
ERRUCFOHEFERZHEHMT 2.

(BEAERBRT DO TFE)]

{000 7]

FREHO-BRCLIIE, SROEBELEBOREBBELI TN FNEHEICHEB I M,

W EROEEREIPBERRINMIZINABEREETEEI2BENKRE., MiiBMERAETE
BoTURULMAEEHERB L, /MdBRREBELAEAL., ThT WP NETHEHRON
HEBBCRELTERINMZEHEOa VY 7 bE—LOoORBRCEBEY O EaYy 27 P EE 30
L EMMA. MREEOa 2 PR~ VOERBOLBEBREALCTED., TERHOMEE
BRELETZa 27 bEx—-id, FEUOEZEERLET B2 bbh—ib&kb g
WL, LMo BERAREOLCLERBEISPEREBIRHBEINS.

Fh, AEFOHO ~EHILIIhE, BEBLHRBEBLEXLBEREREBTA2 IR L.
MEBEg Wi BELOoBERO—B2RERICMIy2 I8, FaEKERRKICMI
éﬂt%%@%@ﬁ@ﬁ%ﬁ%%%&?élﬂa\ﬁ%%@%ﬁ%%ﬁ@b\%h%Mﬁ
HETHEBOFNTETBICETAEROI VX PR~ L BERTAIIEL, fiiday
AT PR NOARBRAIVAZP PV EEREERTSZ IR, EHA., fidar2 7 bs—A%
ERITA2IHEI., TENOWEREEBLIEERENS A7 Fh— LA EBR O
HEERELEEBEREINZA 27 MR NEXDEAENKRERE LI, fiEdERO 40
‘/?’7I~$~)b%§ﬁ§E)§F£%@$§EECWﬁE'§éIﬁ&‘ Hiae I > 2 7 FR— VOB ICEHY
BEERL, AHELBEOREALEL 2L 120287 b —- A RHLTERFON
%%%a%%ﬁfﬁb%Ihu‘mm%%ﬂf@@bﬂubﬁwﬁ/}ﬁb$ O JE
OFAOmEEBHEREBYL, iSRRI EwEBEERBEYA IR LTy F Y
TH2IHEE, a2 7 hF—LNOMNKBHEERETAIEEL. 2 HT B ELER
My 23 EREBOMEAEIAREHREINS
(REOBR]

{000 8]

FAHERCLINE, FTORLLIEHOIVEI M E—-NLOEBEOE LD EEWMEH I
FHEHAEBRUZOMBEHAENREBE IS, 30

Micron Ex. 1015, p. 245
Micron v. YMTC
IPR2024-00794



(4) JP 2011-60958 A 2011.3. 24

(B oo % 3 7% 3 8 )

(000 9]

(1) ARFOEBEHERBEFSPEEEBRBLEIRAT VL7 L1 O0EAMNER.
(K21 AACULATLASICBISEROE LWEN,

(HM3) ARBHOEMBPEBICHELASLEEALEBLBUIBBREa Y2/ P EEROoBERNE
[

(M4)] M3 RIERERIVEZ Y FPRESOERAFEE RSB &N,

[(Hs) M4 ILBERITRAFENR,

(Ke] Mowke TEERSTHERNYEN,

(M7 ek mdILEERITHRANER, 10
(M8l W7lEL rEEZRIERN iGN,

(Mol 8w LHEERIBAHmEMN.

(K1 0] ROUMLULEZRIBEAHER,

(M1 1] ARPOEBPERCHEH FPEARLEFECBUIEBRRI V27 PEEROMOE
o R A R .

(1 2] ARHORBHERBICHED PEAREBILBUZATYA N Y TOOEENE
ARIEIAMEE.,

[(REEEEBIT D HOFRE]

fo0o10]
M1, ARPOERBPREBIHELEBLETAAT VRNV TLAIOEBREF RS 20
HZHMARNTH S, A, Bl T, B2RELTBH3DIE. A BV E—VARIIEK

éht%@%Uﬂ@%@%“kvm BEEE2PEBRLTVLS, £, MTOERKEE TR
BBEHELLTIYYIERRTEN, YU URAOEGEEHLTE XU,

(o011}

i, KPAMBEBOTE, FHOMEL. XYZHEXEERE2EATE, 2OKEER

IBLTE., BER100FHEHNLTETR A TH> THEREZT S 2 FEXE X AR
&UYﬁMuL‘uﬂbXﬁM&UYﬁMQﬂﬁ HLUTHLT2AMEZIRNET S,
HEOEEBWLI~WLAE ZAMEBEBINATVLE,
foo1 2]

HEERIOLICEERLAVESEZPNL TNy Y —PFBOHBISHATLSE, Nv ¥ 30
F—rFBGR. A AHMMATRMNENEEERZETL VB THSE, Ny 25— b
Bciu@ HHEOHEBEWLI~WL4E, NRLAVEEBLIFITHELHEEZ LA TL

&EWLI~WL4®E&@W%T%U,K%%R%h%mfumnw4%®%”
%Wﬁiéoﬁ%FWLlwWL4@\Wz@TﬂWﬁﬁMéﬂ@Iﬁ%ﬁﬁézUj
BtdH s,

foot 3]

HEEWLI~WLAR, XARKEETAHBICL>THEBOVT oy JicWHEN T
5, H5370v T EBUALARIBOEEBWL I FL3EALEVEBER2ALTRLA
HERTF—-PFDSCHARILNTLS, FLAVHERY—MDSGCE., FIAETHY
NEMETHEBREET R VAVETHS, TOTay 7 lBETZIHOTay 708 40
BEARLIEOEEBWL |l FIEARLAEVHEBEZNLTY —AMERY~PMSSGH
BIOLNTVWB, V-ARBRFY—-FSSCIE., BIAETHYAENMINEEEL2ET S
varvETtHd.
foo1 4]

V—APBERY - FSSOCLEEBEFLAVEBBENALTY —AHMSLBBYSHT
WhH, V-XWSLE, FARTHYPRMENBEREZET IV VBTHEL, 5
Wi, V-—ARSLELTEEMEZHOTL XL, y—xﬁSLkﬁFb4VM§m¥
—FDSGCGLEER., BARLEVWHRGESNMLTHERAROY y PEBLABULNTLS
BYYRFSHBLE., YARIEAELTWS,

o001 5] 30

Micron Ex. 1015, p. 246
Micron v. YMTC
IPR2024-00794



(5) JP 2011-60958 A 2011.3. 24

i1 o0LosmadalzHBRCR, UFRODATVER—NAVHIEBREREINTVE, FL
A HERY - PFPDSCES 7oy i, FLAVHERY-FDSCRUEZDTFD
HEEWLI~WLAZRZHBLZARAKEET AT VR—AVHBERSHh, V-XHBER
F—=rSSCEFETuvyiicid, V-ABBERF-FSSCRUETFOTOEEBEBWL 1
~WLAZEHBULIABKEATDZAT YR —AVAEREZN TS, FRE®AE U K-
N, "9 25—~ FPBOHNEEEINYARIREETSZATYE—AENLTDEN T
WB,

o001 6]

AEVAR—NONHBICRE., UFKoYEFBELTYYarYyRF 2 0B8B TR TL
Be FLAVHERY—FDSCLEYYVAVRF s 20LOMOXEY R—JLOPNEECIE 10
- PFPHRBESSAEBRINATVS, V—AHMBRS—-FSSGCEFYIIYRF 420
LOMOATVR—NLOANRBER, Y- MFHRBEISHAERINATVE, FSEEBWL I
~WLALYUIAVARF20L0MOAEYF—AORNEIIE., BERIOPERES
TWwd, "wZF—FBGCEYDaAVEFA20LDMOAETYR—ILOREBICEL, KB
BI3I0OMERTNTWHLS, #BE3IOR., Mal—HNHo ) ar@EETYY) arELB
FHAFONO (Oxide-Nitride-0Oxide) $E2HT 3,
foo1 7]

Mk, YUaryRF (20 EEBWLI~WLARURBHEO®EEE 2 5 2E8BT 5
WO KEEERT .

(oot 8] 20
EEEWLI~WL4LYUOAYRFs200Mici, EBEEBWL I ~WL48»5
WieR1opBlE3 1, ENERBIZRUE 2OBREHIIAR/ISENAT VS, F1 0
MEBEIIREEBEWLI~WLAKEL, F20BBRIZKEIVIYEFs 20LE
L. F1IOHBBE3 1 E200BESIEOMEIEFNEREI ZARIOATL S,

001 8]

PUAYRF s 20 F N ELTHEBEL, BEEBWLI~WL 4Gy -7
—FELTHEEL, EREHEI2RIVIVREF s 2000 BEAThEIBHEERT S
F—2ERBE U THETS, bbb, YU rRAFr 20 8EEBWL 1 ~WL 4
LDBEHETR, FYy 2 NVOFEEaYPO— VT — A BEAERBEOA T Y 2ILAER
TNTWVW3B, 30
foo20)
FAEBEEICHHAIFPEEREELT, F-20EE - B2AREEENcEBHICTIEN
TE, BREY-TLEBRANEERBITACLATEITERMESATEEETH S,
MzE, AEVEALEF v+ V29 BEOAT VLA TES. EBRNEEEI 2K, B
W (EF) ZHCIHB3 o9 7 2SHEL, ARV VEIEREMLAB., B2 O
BE3I 3, AEYVar@gilsrbiho, ENEEEBEI 2V IAYEF 22005
BRATASNALAE., FLEBHEHEB3 2EHBENRERM YU YEF 2 01
BIrsmcBMERL RS, B1OBEBEI 13, Mz argitEhrboho,
BHEBI2REBEA-ENY., EEBWL I ~WLANEEITEZOEHILS 5.

(002 1] 40
BUR1%22832, FLAYVHBRY—FDSCHEEETZVVICRF 4208
FLAYBIRY—MDSCEOHERRRBRY—-MEBRBESISPRULSN, THOHRRLA YV
HWBRFSVIVAADSTERNRT S, YUIAYEFs20BISFL 1 HERY—
FDSGCED EHEEHTS EHHBE, SETE2Z3E Yy PBBLIEEREN TV,
fooz22]

V- ZABIRF - FSSCEFEETAYYVIAVYVEF 2208y —ABRY—F+SSC
OB - I HBEIGHRIGH, ChoGY—XIBRFS Y YVRAXSSTHEH
BT B, YIVIYRF20BIAHAY—~AMBERS—~FSSCXOEHIRENT D L
Wi, V—ARMS LCEBEIATYVL S,

[o023] 30

Micron Ex. 1015, p. 247
Micron v. YMTC
IPR2024-00794



(6) JP 2011-60958 A 2011.3. 24

Nw 25 —FBGC, CONRYyZHF—FBCHRERITIENEYYIVRFT 2 20RT Ay
PHE-RBGEYVAVRF 20 DHOBBEI0CE., NI - F VA XB
CTRBKI %,
foo24)

FLAVHBRFSVPREADSTERNR Yy I~ SV IVRXBCTEOHKKE, 8
EBWLIZ23 00—l -9 2AF0RAMCLE, BEBWL 2EDY b—
WHE—=—rEdEAETYLIMC2E, BEBWL3IROY M- F -2 B ALY L
IMC3E, BEBWLAX I bu— ¥ =248 ATV AMC4RBTLATL
5,

[0025] 10

Ny P HF -~ W bFF VT AABGCGTEY—A@MBEBRNI VIVRASSTOMICE, BES
WL4?5::1“/1n—-;bb‘-—béz"@”%ﬂt‘){z/lxMCS_‘iﬁﬁ‘-él%WLB%:t/%m-‘;D?
—FrEFTBATYLAMCEE, BEEWL 223V - A~ T 23AFYEAM
C7&, BEEREWLI A2 T+ 333 AT LIMCBNH[UHLENTLD
[0026]

FLAYHBRINS X 2DST, AEVEILMCLI~MC 4, Ry —FFS v
VAZBGT., AEUENIMCSE5~MCBBLIOV—APBRI)NFZY»IPAESS TR, &
FlEgHE IR, I1DODAETVANI YT EZEET S, TDEIBATVAMYYITRXAN
ROYABEEHBEFZINTVE LRI, #ROAEFYEIMCI ~MC 8BX AN
CYFBAETZAMICIRATMERIONTV S, 20
fooz2 7))

Ko, M3, RSEEEWLI~WL4%Z2, BRLHAVEEERBLERI S DO
YA MEBOWEEESERT, COarR 2 FPEEBE, BIKERTAEYELLVT LA
WMot XAREATHAHMOBEBETES., B3 TR, M1 TRERBRLEEROMBE &
BE25LTRLTWVS,

oo 28]

MABALEEEARAO R ars 7 P THEEBERRINDTEIN TS, §hhbb, TEO
HEBEIEXHRMOBEIHNEIIATVL S,
foo29]

COBEBEREA Py S—B42TELN, TOXbyS—@42 LicEE#HEE4 30
SVRTIENT VB, fIaE, AbhyR—FB42dvvary8hWchHo, BEERE 4
3RV aryBiehTth s
{o030]

EREBEA3IRUAMNYNS—B42E38EOIY R bFE—b61 ~84NERE
NTWVWs, PRNFNOAIVEIZFER—ILB1~641,. BEREAENMIEINESEBOGIT
5@%EWL1~WL4kébfm%o
(003 1]

BRI PR—VB1~04RCRaIVRZFERBGSOIBIOLNTWVLE, AV &Y
FEEeOoOELTR., MAEFEY, BlhkF R EEOBBERICENTNUT A2V 8,

Ry AFy, . VIFoLUoLLhPOEBAARILENLEBLOHEHASEDLEERH VWD 40
ERNTESZ, NUTAZLEBEAYEZ2 7 PER—=61~640RBRERIN. FORMHE
KA TAFVRENBHASENS, FEEBWL I ~WL4E., 2% EH6 0%
LT, Bl vwiktBoRBEEEEINS

fo0o32]

aAVEZRFR=NE1E., BMEBER 43, A by —B42RUFOTOHEEE?2 5
FPEHBLTEEBWLIRKREST S, 2025 rF—6 1 DLBREESHATEEF -ET
&éa%%vm\zyﬂbb$~WS1@\L%%ﬁ E#HiChITTHmAiciLERBE AL
TWSHHRESRECERITNTHTE XV,

00331

VEZFPR—NVBE2E. BEEBB43, A by NRN—B4 2R UCFOTORBKE?2 5 50

Micron Ex. 1015, p. 248
Micron v. YMTC
IPR2024-00794



{7 JP 2011-60958 A 2011.3. 24

PEBLTEEEWL 2ICETS, a7 bh—N62R3, BEEAROBRDPREIER
TN, EBOAFRIDLLEBEBOABROAANAKRE L,

{003 4]

DA ESZ PRV, BEEBEE43, A by NA—-BA42RUTCFOTOHEBE2 5
PEHBELTHEEBWLIKESR, VXTI rR—A63@. BEAROBRRICEBIAER
Th, EXOLBELE LB OALABOARKE L,

oo 35])

AVEZEPR— 64, BEEBELIZI, A by R—B42RUZFTOTOHEREB2 5
FEBLTHEBWLAKEST S, IX7 =6 4. BIHAOBRPEEIFE R
R, EMOLBED L LRBOLBEOHFNKEL, 10
(o0 36]

EWNEEE 430 LEHEEHE N, TOLEIrLORZI 27 PR —VE1~640
HEWEREES, EOVTFEB (TE) OBEBEBRETZA A7 P —LIEEEI AT WVA
s T bbb, HERBWL IRKETDAOVZ I FF—NL61L0HEBRBWL2IEST S
YEEZRINR—VE2DFPEL., TOAVEIIFEFE—NE2LDEEEBWL 3ICET B
AR PER—NB3IOANEL., COAYEZ PR VE3LDCEERBWL 4cEY
B5AWFTRNR—N64DHEHBED,

[0037]

BHEAVEAITIR-NVE 1~ 40EROABEMBBLTHES., /. B> x s bR
—NVEE, LWHOABENKREY, §4%bE, aV& I rh—k61&bEar&y MR 20
— e 205N EEBOILENKEL, avE LR 2L0barE I FE—-6
SOAEPBLWMBOILBENKREL, IXE2 2 R—A63&hb3&% 5 R~V 640K
MEEmEOALBNKE N,

(003 8]

R, AEBHRECHRH P ERABBICBTIBERI V27 FEBEROERAEE, ¥
A~H1022RBLTHHEST S,

[0039]

£, B4 (a) WRTHBEAREZERST S, #IAE. CVD (chenical vapor deposit
ion) Bl b, BIEERTAy 97X —PBC LR, B2 HEEEWL 1 ~WL 4
EERZTHRIERT %, 30
(o0 40)

COMBEOERE, AV U7 LA EHEOBERCH L TERIEHRLEATY
AT LA EREINS, ARV LTLsHEBEONBOBRK 27 FHEBOBEB K
EHLTWE, 4 (b)) ERTEIFICHEROMIHAPFTHLNS., BHENRKE., BEBOK
BE2S5 FCERLERRLEVWL YA MNEDERY A X EZHEDTHEAVIVITEE,
FOLYVAMEETAZELTENEFN-BoOBEBEB 2 s RUTUEBBELyF V7T 3
TR ZERERVEY. BANEROZIBROEEBWL I ~WL 4 boRigEE25M
BEns,

(o041

BRESEROBEERE, M5 (a) KRTLIK, BREEEEES Ay —EB42% 40
EHRdT 2, AbyRN—@Ba42R@3@23rvarygthdhoizsd, Abvi—B420FK
B, TOoLcEHHEBEEB43EERL, FHLETZ, BMERKRE4IZHIE Y2 VB
ftmh 6kd,

o004 2]

Kic., ®B5 (b)) KRTEISKE. BHEBELA4ILEE1OTAZH44BEBRL., &
LGRBIDYAIIMA44LCEZORAIMASEEBRTS., flAE, HLoxA7H4
A FEBETHD, E2OYXA I/ H45320arBEBETH S,

o0 43)

B2OTAPHABLRELYAMPEAGHERINS. WY A48/ E—Z
TEN, BEROMIOS 1 ~54MERINS, RBOBEIS 1 ~541, HONRZHLTE 50

Micron Ex. 1015, p. 249

Micron v. YMTC
IPR2024-00794



(8) JP 2011-60958 A 2011.3. 24

hBALRS, LBUOoBEBLENBIAEORENT, TERHoBEEBLEMNMEST Z2HO
DADPHOBNRELE 2TV, #lAE. BLEROEEBWL | EicERI W EHEITS

1OMARE2a2d3E, I 2EBEOEEREBWL 2 FERE W EHEOS 20O
BE, BOS 10O 28D4alc L TW0d, LS 3BBOEERBWL 3 LILERX
EhEHOS30MORE., MOS1OMORD3I/OE6ak LTS, EAL4EHED
HEBWLALEEREAZEHOS 4A0BIIRE, IS 10BOBEO4HED8 alt LT
WA
00 4 4]

K, LYRAPBEAGERITAZIILT, M6 (a) WRT XA, FE2OXAIH 45
RUB1IOVTAIZHM44%, BREBELIIPBHRTISHET, AR I E (Reactive 1 10
on Etching) T v Fr 7944, LIYALIBAG6OMIIS1OTFTRE., ZORII51O
B2 a bIBECHBZEOFR—AS55ABREINS, LIYATE46OHEIOS 20 TFICE
LFOBROS 20BOR4a tBECABROFR LSRR ERENS., LYATIEL6D
OS5 3O TFTRE., FOREO5S 3006 aBBELILEOR—AL5 7THERENS.,
VZPAMRA466OMAS 40 Tied., TOMO5 40MOB8 atBHALCILBEOR—NVS
SHEHEINDE, FCcOrE, BE1OTA/H44LtHEEEMROLIALMNE4L 612
HEIhBREIN S,

[00 4 5]

R, BILORAIPHMAARUVE2OTAIH 4538 TAZICLT, B6 (b)) ERT
X3k, BHHBEBREA3I2ZMABRIEBETIVYVF VY ITE, CcOLE, BRHEERB4 3 20
PRV AVEBIEYMROE 2O M4 53 HBIN, BEESNS.,

(00 46]

K= VS 5DTORBBERE43CEE-VS5OLBRERACARGO2Y X7 FiR—

B 1LAEREIN, F3— V560 TOREBMBRBREB4IILCEE—I56DFLBE AR
DAYETPER—A62AEREIN, F—A5TOTOBHMHEBERE4 3RS~ E57TD
ABREBBULCAROA X ZPR—-NE3HBEREIN, F—NV58OTOEHMMEBERE 4 3
CREA—-ASSOILBLERBCILBEOAY R I MR- 4B ERENS, LEW T,
AVETRPR—ALE I DOLEBOABRE 2, AEI RN 20 LLEBHOLBER 4
a, IVELZIR—NG63DLEMmBOLFERLSa, A EITrEFE—N64D LT OLRT
FB8adtitd. 30

oo 47)

ZhrEDIYFOIE., BLROEEBEWL I LLERENWE2 47 bR —)L 6
DEHN, A by "N-B42EITZ2ETHODND, TEHfloMoay25 hkR—16 2
~(84OEHIBEHEBRBAIhICEEE S,

(004 8]

BHEEEA3OTyF ¥ T, YV VELEWRORA Py S—B4 2L Ty
OVEBILMRORMBEBEASOADN T yF 7L - PERBLICHBESENREX
NEMAEILFIO R EBEFOHADPEVWDNE, §h, BT BRI~ 42
DEZvFrI7TR, YIary@githiroEE 2ok LT Y aryBEHEEHROR v 3
— B4 2082w F T LR ELLSBEICHEHREMALEEINEEMAE VA DA 40
—~ Ry BELHFADPEA LN,

004 9]

K, W7 (a) ERFT LXK, BREESOEZERTZ. BRESOR. E10T R 7
Ma440r@eEBRara2 27 bd—061~640R8 (IIBRERUVER) KERENSE,
DEXEBHERIOOBENEANKWZE st has ko ds., BBl
VEZ RN G61OLBR2aTHEY, oTHHMTAMUBBOBEEN2 a TH DB,
D, a7 bR —A6 I ONUBICEEa OBEBESOPEREThZ2 T, OV
ZrR—N61AEBERSOTEHD LIS,

(00501

Moy ET2RER—=I62~640MBLLtBREOBHEESONBREINS., LN 50

Micron Ex. 1015, p. 250
Micron v. YMTC
IPR2024-00794

—

"t

X



(9 JP 2011-60958 A 2011.3. 24

ST, BEBRS OV EREINZMORETHAREN4aThocaryr 27 bk —N862KE
LT, BHEEERETNABEESOOARMOAEA 2 alk kb, BHBES OSBRI N
LEOKRETHLREDNSG aTHohary 2 b R—Le3RBVTIE., MIBBICERINES
HESOOHADILEN 4 aklh s, BEBSOPERININOKETILEYS aTh
oRhAVEAIFE—AB4ICENTR, HBEERENAZEBEEESCORNBMOILENSG a
X%,

foos1])

BMEBES O, MIAE 700 h—R 0B E0REBEL IV VEEFTUCE LS. i, #
ZECF,. CH,,. CH, F, . H, B5Z20FETAZHVECVYVDETEREINS.
(005 2] 10
K, RIEHERIXZBD L F U TEITS, Thlckb, M7 (b)) ERT LS. 1
DRXAITZHM44DOLERTFIS AT IR~ NE2~B34DEHOBHESONELEEINS
s THI. BEEBIOIPREINEAVYIZFFR—AE62~64DERICFLTI Y F
FERBET., FOTHOBHEBEAIEIYyF 7/ T2, COLE, B2 FF—J
B2~ 40PBCERIALBHBIONTAYERD, B vy F rFiLE>THS
NEEaAVETFE—ILBE2~B4DEMOILBRIFNFN2a, 4a, 6abhksd,
o005 3]

CDLEDIvFLCNR., AVETRFR-LE2OEEN, RbhwvA—-F42KETD
EFTbhs, TEBlooarya 2 bhk—-A63. 640EXRIBHERB4 3 RhICE
PE B 20
[00 4}

DXy FUrUHiicary27 bR~V 1l HEIBEHESOTHLONA, 2N X I &
TWahdh, EROBETHNOMERTCALENESH LAV, §h8bb, 227 bKR—
N1 OEROABE2 all#EHETNE, iu\ﬂﬁt%ﬁ*h cRHEESOETR Y E
L b By F 7R EDAPy RN -4 2RELEIVERZPER—LE20EHD

ARt 2ab%3,

f0055]
PR, M LELS RBURSOOEBRLI v F VT LEEZRDEKT,
00561

Thbbt, M8 (a) LART LI, U, Bl1owXA /44 LB U0EREHERS 30
OTHFEF S TWVWEVIVEIMPE—NLE62~64RRKEMOBHESOEERT S, D
CELREBEBSOOEEZSESNEM AR a A3 LIS, ThHiCED, 1LHHE
DHEEBIODERELILIABRMZ akkEdonary22bh—8 2APEHEES 0
THE 3,

(005 7]

CO2BEHOHEEBEIONERINZIMORETHLEN L aThHoaolzar iy k-l
6 3lBVTIE. M&k%m*h%%%%SOQWMﬂﬂéﬁ:am&égZEEW%%

MY OMNEBERENZHORKETALEN 6 aTho oV R rF—N6 4B TH., #l
BEERENEZEBEEBESOOONHOILEN4 a3,

[0058]) 40

K, RIEBEKEIBTyvFVIEFI, chlckd, M8 (b)) kmxdT kaie, E1
DIYATHMA44DLLFREIVAZIER—IVE3, 6A4DEROBUEBRIS OPREINS
s BB, BHESOMRBREINEZIVEZFEI—L63, 640KBeH LTIy F
ﬂ%ﬁH\%@?ﬁ@%@ﬁﬁ%43&mv%y5?%o:@a*\%jy97%$—w
6 3. BAOHBRERINEZEBEHBEIORYAIERD, COLEOEMT vF 27
$91%6ﬁk%3yaﬁb$~we3‘64@@%@ﬂéu%ﬂ%ﬂ2a\4a£&@

o

foos9)
TODEEOLYFICTE, AR MF-ILE3OEEN. ALy A—~B42I0ETS
FTHbhd, BOOAYEPFARA— L6 40EREIEHESRB13PlclEs, 50

Micron Ex. 1015, p. 251
Micron v. YMTC
IPR2024-00794



(10) JP 2011-60958 A 2011.3. 24

(o006 0]

TOLEODIZYFUIRIRAY AP MR- 61, 62HAKREBERESOTHESLA, &
BT A 7N TVERES, BEBORIFHAOMBRUABRELSIZH LA, b5, 2
VETRERE-ILE1, 6 2O0KHFOLBR 2 alcHFaI NG, 7, BIBICERINALRE
BRI OETAZELECOEEDENT yF TR EIDA My N—Ba2icELzaY
AT RFE—-NL63DEROLBEZ aks,
foo6 1]

K, B9 (a) GRT LIS, BU, BE1OTAIVH 4 4 EBITEFBHEBEIOT
WEFosTWRWVWIAVYETZEFR—IE3, 6 4NICEMOBERSOEERT S, Tk &
LHBEBEHRSONDBEELEE AN ECHMAB aisaLSKHMB TS, chickb, #iE (26 10
H) OBREISOOBRELIVAEN 2 sk BNz ary X5 FR—A 6 SANBHRE
BO0THES,

(006 21

CO3EEOBEBESONERENIMORETILEN N4 aTholzar & FF—0
BAILBLTR, AIBCEREN-BHEBESCONBEoILEBEN2 alck 3.,
foos6 3]

R, RIEEBELIB Ly F Uy FEFI. Thickb, M2 (b)) kR &2k, B 1
DORAZH 440 LERCI VA2 PR~V 40EHEOBEHBEI OB EENSE, &5
. BMHBESOFRBREEINREIVEIFR-ALELOEREY LT yF U EHEE. F
ODFHFOBHHBBEAIRPIYF YV I B, COEE, I FFR—8 4008 CE 20
RENEBHBESOMTA I LD, COLEOENIYyF I Lo TELONzO YA
FrR—=LBA4OEHOABRR2ahsd, COLEOIYF PR, AR FPER—- 1V
BADERBA Py NRN—E42ETR2ETITbNS,

(D06 4]

IDLEOIVFUNMIEALZERIFFI—NE6 1 ~63RNIBHEESOTHYEN, £
BT AL2ENTVE ., EHOFEHAAONBERTCILENZEHLEL, bbb, o
YERIZPFPR=VB1I~03DEHMOALBER2 akl#HFENG, FLT, fiBERELE
BEBEIOAERAZELECZOLEZOENMID Yy F VI RIOA Py NRA—B42RFLEO
VR PR—-NVEADEBOILBR 2 aLEB, LER->T, COBE (EBHFA Ry
—BA2CELERE) T, ¥ XTOAVEZYPE—NE61~640EFOLBREIBELD 30
WEAALBNB LR D,

(006 5]

i, B10O (a) adad &3k, 3 RTOaAaVETRFE—-LB1~64056, @A
EFSA T wF 7l BHBESOERET S,

(006 6]

RE, BAEI PR~ LE61 ~64DEFOTOAM Yy NRN—B42RTFDRA L v
~BAZ2O0TOHMBEZSZRIEETIyF Y IL, BET B, 2hicxd, K10 (

b)Y @Rd &3, 2 E 7 PR -6 1 0OEFLBLIEOHEBWL LB HL, a2

O FPER—NE20BEH I EILS2EBHOBEERBWL 2HPEHL., 3247 FE5—063
DERK ELPLIBHOBEEBEWLINEREL, 227 b F—N6 40EHIKENS 4 40
BHOEEBWL AAEMT 5,

o066 7]

UEHBLE, F1ORAHA4a0nvyF 0y, BRREB 13O0y F Y. B
BaooEk, BB OO yF Y, BEHERESAIOENT YT, - - - -
BMEMBIODORE, Ay A—BaA20rwF oy BEBEB250IvF Y. L —
HMOLTHEEE., TAE, BAZEASORHFEENLHEZDD, EOMITFHIANEREI N
B Fr NN =N THRITITDbNE, WEBHRAI LI, BROF ¥y U N—HTHULEEKD
BHRUCBHAERTSHLENE{HEBNTH S,

006 8]

FOB, BEHAERPHOEZvF UV IRINDEIOTAZH 4 42EBELEE, OV 50

Micron Ex. 1015, p. 252
Micron v. YMTC
IPR2024-00794



(1) JP 2011-60958 A 2011.3. 24

X7 FPERBERNOMUEE LT, 7yihkEE, MbkExErHVEZERLABEZITL
AR RER-LE61~GA4ETOHKRBILE, RIEZOBEY., KERXEPIZHL
HRMEEERI R PR—-AB 1 ~6 4/ ERDEBR,

foos g)

K, N T AR (MARF %28 F 42 CVDEILXEDIYRT FER—
61 ~840ME (MBRUER KERLEE, BB EFTL, &3 &7%$~n6
1~ 4DEHROBEERWL I ~WLABF R DIF A REEEE, TOE, YT
AZAOARME, CVDERKIHYMAB Y AF Uy 2HOAR, IILRT IS, &
AVETPFPR—=NVE I~ ARICAETFEEBGGORERIT S,

[0070] 10

AEBBEEBICEING ., EX0RE2EHOI VA E—NLE61~64DEHOALER
MECIEAZADZCLHPTES, i, L3, 229 MKk—61~6
AZBRIZ2ZOLDORAJOMOFE. BERSOOBEEBELEFHVYEHBE IR L TEH
ThB
(007 1]

BEBSOEEHRILIFHOBRM I CRTEoL BRI a2 7 PR —N8 11X
LT, 1HEOBBRESOOFRBRENHESOTHEHTLES., 1HE0BHESO
DERTRERABIEERSOTH P AE N R VWA VYA P PR —L62~6 4L TR,
CHRIEUBOBHEBRIOOERIET., R ICBEBRSOEEHLTHMEDILBRIZIT S,
ZORETCTHINDIYF Y TEFTIETEFOBERS OZRETZLHEEROLL 20
BREMLOILBRKIBZBCLENTES., LT, ERVFLEOLBI Lo 29 b F—
NWEHUTEEBEHEBRESORMBDIAAT, loary &2 b R—OERZ vy F P BIEERN
REWMILAfITHLNEVWIIKT S,

(o007 2]

RAVAIPFPER—-LE1I~64D0EHFOABRIBEALLEZVLICZLE, SBROFEBWL
I~WL4k, FaAYX 7 PERGCOLOEBER,. ¢hbbEREBEROE L DE X IH
TED, COME, BBORZAZATVLIMTOREELS DERIMITZ LN TES

o

o007 3]
EOHRR., ARBERERINANE., BEOBEWICEX L FPER-AEE, FOLBMBOLEN 30
K%wt%\uyg/bﬁﬁsoﬁﬁwﬁﬁ%ﬁ<\m GFmJ/&&b$ WTEH -
TLEBRERUIER LR ENETHREREL IV 2 PEBOEHDAB T LY TE
5o
(o007 4]

Eh, BEOBRVIYEI IRV RBBNIYAS PR—REENT, SEEF L LB
HHEEOBOBBIAELSLIN, FEERETE. f?‘i’d)ﬂﬁtni/?c"kfrwﬂ, TR
YEREZEFPR—=NVEDELFBEHILCES>TWLERD, B2y 2 7 MR- VETOERK
BMRKEMALHILHTE S,

(o007 5]

MM LA RBBEBRETE., S22 78— 061 ~641EBBECRLZT LI LEHS 40
DALBPBRRELENTLEH, LHBOABOELRBEIOELLKEHLELERANT
BELTH KW,

o0 786])

WA, M1 1 (a) BRT &5k, BEBWL 1 ItETSary2 bR —6 1 LE
EEWL2KLETH3a02 9 R—L62LTLEEOILBENEBETCH-TE L. HAB
Wi, M1 (b)) ERERTEOK, BEBWL2RETAIVEX Y b —6 2 L HEE
WL 3IRKETS :/4ﬁﬁm~n65 - CLEHOILBE bﬂbf&afgxw & B Wi

VEBRBWLIKETAI P PR~ 63 HEBWLAKETSZI YA Y FF—ib
642 TLBROLE ﬁWU?%DT%&DC
[007 7] 50

Micron Ex. 1015, p. 253
Micron v. YMTC
IPR2024-00794



(12) JP 2011-60958 A 2011.3. 24

MzEXEL 1l (a) OBEDES, W5 (b)) OTHEEBYA LY A M E460HOS5
2ORDOFEZHMIOS 1 2ECZacl, MIO530MIOIBL 4 alcl, MO 40 O%
Galkl T, hEdEEBELEBICKG (b)) ETIERZ2ED TN, LT, K6 (

b)) ERGTALEBT, I VA2 rF—L81lKFEHTIVETIF -6 20EEHNA

Py R—B42CBLEBAT. BHEBE43 T A 1LEHBOZ yF 2V EELEL,

I HEBOBHBESODERERFS., COEE, aviasbhi—61, 6 2HGEBHES
OTHHOENS, DB, LEEREELARCIE MEDLN T L,

o007 8]

ME, BAEAZSBELODOAEHOEHEBRBLECODVWTHBELE. LHAL., AEHRZ., 7
NOEBEEEINDILOTHEL, ABRHOHNWBRIEISICTIEBADERINTAERTH S 10
foo79]

AEYAPIYTOBBREUFRCELS T, B1 2EARTEISILIZRTHETE LY
o M1 2ICREERPDARERL, EBIPORREIERLTVE, ZOMETIR., B
10 LR YVY—AMSLBEILOA, TOLEY —AMERS—F (FH-ETHERSY—

Y SSGCHRUYLGA, FOLITKEEEBWLI~WLANZRUIGH, BEBOEEREBWL |
Y FHEBLLEOBMIEZRFLVAVRHERY - (FRXEHBERY—F) DSCHBITS
htTtwnsd,

foo0o80)

Fh,. HSEBWLI~WLA4EYVIAVEFs20LDBOBBEMEIIONO (0xid 20
e-Nitride-Oxide) MBI T, PAKEHERBL Y- P BELZO2BEESETE»

Td &,

(8 oK)

(o088 1]

200 aryRFq, 26 HBEE, 32 -EHWERE.
ERERE. 60X MEM. 61 ~64--02EF
WLI~WL4 -HEEE

4 2 -AbwvR—F, 43
FAR—, 80 K.

Micron Ex. 1015, p. 254
Micron v. YMTC
IPR2024-00794



(13)

JP 2011-60858 A 2011.3

(11 (2]
30 30
31\3%\ 33 33 32 31
Z N, 7 /// \ \
v WL M o WL
t A
< 25 -k WM .25
X 2 86 ,B/LBLBL ?//\ :‘,7‘,/ ': \#
6. “ BL WLZ"”ﬁ" e /j//}!l ey SWL2
g | A AT
-BL 25»»}(\\ u-j/// N, \--\_-25
NV
» 7 T R
DSG T 25N N 7oAy
,/ 7 '(,('(,('(,('( NA ,(/"/ -’ v d
S AN \ Z WA W4
WL1 E g g ‘r 88T NN :i: 774 '\ \
DST R ; E: Ty wit e
. k- Mes 20
WL2~ “r P wie
MC1-p ! U - MC7
WL3- \ VAP w3
MC2 > A MC6
WL4- \ \ ) wis
MC3 SS) —MC5
20 v o
- N ¥
MC4 ‘ N A
\ S
o N\
BG 30
BGT
10 30
(3] (4]
{8}
w4 w3 W2 WL

25
/

\\\\\\\\\\\\\l\\\\\‘1\\\\\\‘\\

) %
\\\\\\\\\\\\\ 3

A
A\\\\?\\\\\T\\\'\\\\\\\\\‘

& ¥
\\\‘%\\\5\\\{;\\\\[\\\‘3\\\}\\\\\}\

W4 25 WL3 25 25 W2 25 W1
DY
X

\\\J\\\ \l\\\\\\{\\\\\\\\\\\\\
\\\\\\\“\\\\\\\\\\\\\V\\\\ S
\\K\\\\\\ \\\\ \\\\\\\\\1\\\\‘
\\\\\K\\\\\x\\\\\\.\\\\\\?\\\\

25

}
25 25

25

§ L Ll L L L LTl b Ll LA
ISAAINNINAIIAININIAINDAINIIDNANS
L T L L T AL L L L Ll L
NS AATNITAIAITITATTITAITITNAAITIANENARNADS

Micron Ex. 1015, p. 255
Micron v. YMTC
IPR2024-00794



(51

(@)

N 3 A

& L
\\\\\\\\\\\\(\\\\\\\\\\\\!\\\\
Wi4 25 W13 25 25 Wl? ?5 Wl

(b)
5? 4 B3 a5 52 45 S

)

/ Ba / (jba SN Y77 e

(14) JP 2011-60958 A 2011.3. 24

\\\\\\&\\\\\\\\\\\\\\\\\

(XK 6]

{a) 58 5}7 4? 553 4}5 5\!5

7 | oW
N

\}\\\\\\\\\\&]\\';/\:’\\\\fé\(&(\{;\

J } !
43 WL4 25 W3 28 42 25 WLZ 26 WL1 2§

//////////////////////4,

Z

)

72 | 77 0 A%
4| % Uz

il 1 % i
)

y RN N AT A A A N
\I\\‘\\\\.‘\\\/-’\\%\\‘}».\\‘\\7\\\[\\‘,\\\1\
43 WL4 25 WL3 25 42 25 WLZ 25 WL1 25

(7]

(a)

Al
\}\\?\\\\\\‘/\V\\\\\»\\\\\\\!\\\1\
43 Wi4 25 WI3 25 42 25 WIi2 25 WL1 25

(8]

—
(o)
<~

—F

e
%

2 Bk

N

71§ %
:\\\\\ \\

NN
//A\J /§/A
AR

///// ’3;
VNN

I IS

! t !
43 WiL4 25 WL3 25 42 25 WLz 25 WL1 25

b} 64 63 62 61
80 9 & | “eolso 0
7 0 Ay
7N |} YA

-

Vi s
AW \\\\\\

b

L
L\\\\\\\\f\\i\\ \\(\
\\\\\\\\h\\\\\l\\k\\\\\\\\\\

\1\\\'\\'\\\[\‘\\\\\\\\\\3\\\\\}\
43 WL4 25 WL3 26 42 25 WLZ 25 WL1 28

®) 64 63 4, 62 a1
80 ] 80 80 86 \ 8? 8‘01
2 NN,
7N 7/ N,
N N % NN SN

/
YA
N

) /I SR VA G AL AT
\‘\\\\\\'\.\/’\V\\\\\]\\\\\l\\\}\\\]\
43 WL4 25 WL3 26 42 25 WwL2Z2 25 WLt 25

Micron Ex. 1015, p. 256
Micron v. YMTC
IPR2024-00794



(15)

JP 2011-60958 A 2011.3. 24

(9] (101

ey wiy
%(%\/§//§ 7 0
QKRR & eI

YA ¢
1

SEENERANNEAS (’“\}Sﬁ

J
\N\\\\\\\\M\\\\\\\?\N\\\\M\
43 W4 25 WL3 256 42 25 WL2 256 WLl 25

\\\\\\\\\\,\\\\\{\\1\\/\\\\‘1\\&*\\\1\
43 WL4 25 WL3 25 42 25 WLZ 256 WLt 25

© 6)4 O L S N
/\\\ N ALY \\&\/}‘(\ e ‘ }\\\‘ ALY / 1 / i 7 |
\ON%. % U %%
N NN N /B AR77%
N AR N ! A N

\. g;; i !\\'\\\7\\

A - AR g \ b \ \ \ \‘\\ \ \ \‘\

n 1 N, SCSNSS SIS ASIAOSSANSINANASA

\I\‘\{\/\A{\\A\i‘\\{\\\(\\A"v\\\‘\\A\\\}\ \:\\T\\\\\;\\/?\\\\\\\\\\%\\\l\\x\\\l\

|

3 Y
43 Wi4 25 WL3 256 42 25 WL2 25 W1 25

(M1 1]
(@) 84 62 &1

60 : 4}3 i Gg 25

; } :

.

AL

7 3 ’\k

[ 7 L

% \\\\\L\\\

B
f/l\\\\\l\\\!\\\\\

& A
f\\\\\\\\\\\\\\\\m\\\

Py
\\\\‘L\\\\\\\(\\\\\\\\\\\\E\\\\\\

WL2 25 WLt

Wie 25 W3 26 25

(b)

% \\\\\l\\\l\\\\\

NN

V. -~
\\\\\‘\\\\ \\\i\\\\\\\\

\\\\N\\\\\\\\\\\\\\V\\\P\M\\
1 ! '
WL4 256 W3 28 26 Wiz 25 WLt

43 Wl4 25 WL3 25 42 25 WL2 25 WL1 25

(M1 2]

Micron Ex. 1015, p. 257
Micron v. YMTC
IPR2024-00794



(16)

JP 2011-60958 A 2011.3. 24

A=l A D 1

F Z—1(Z¥) 51083 EP18
JA04

LAI2

SF101 BA45

EP22
JA3S
LALS
BBOZ

EP30
JA3T7
LA20
BB0GS

EP33
JA3S
HADS
BD16

EP34
JA3S
HADG
Bb21

EP48
JA40
MALG
Bb22

EP49
JA53
PRO3
BD30

EP76
KAOt
PROG
BD34

GAIO GA27
Ka05 KAlL
PRO7 PRID
BHI4 BHZ3

Micron Ex. 1015, p. 258
Micron v. YMTC
IPR2024-00794



Docket No. 534753US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Yali SONG, et al.

SERIAL NO: 17/154,054 GAU: 2825

FILED: January 21, 2021 EXAMINER: BERMUDEZ LOZADA,
ALFREDO

FOR: NOVEL 3D NAND MEMORY DEVICE WITH SELECT GATE CUT

INFORMATION DISCLOSURE STATEMENT UNDER 37 CFR 1.97

COMMISSIONER FOR PATENTS
ALEXANDRIA, VIRGINIA 22313

Commissioner:
Applicant(s) wish to disclose the following information.

REFERENCES

Il The applicant(s) wish to make of record the reference(s) listed on the attached form PTO-1449 and/or
accompanying documents from a corresponding foreign application. Copies of the listed reference(s) are attached,
where required, as are either statements of relevancy, English translations of the categories of cited documents for
foreign search reports or English translations of foreign Office Actions which provide the statement of relevancy
for the foreign language references cited therein, or any readily available partial or full English translations of
pertinent portions of any non-English language reference(s).

B Credit card payment is being made online (if electronically filed), or is attached hereto (if paper filed), in the
amount required under 37 CFR §1.17(p).

CERTIFICATION

B Each item of information contained in this information disclosure statement was first cited in any
communication froma foreign patent office in a counterpart foreign application not more than three months
prior to the filing ofthis statement.

O No itemof information contained in this information disclosure statement was cited in a communication froma
foreign patent office in a counterpart foreign application and, to the knowledge of the undersigned, having made
reasonable inquiry, was known to any individual designated in 37 CFR §1.56(c) more than three months prior to
the filing of this statement.

DEPOSIT ACCOUNT

[0 Please charge any additional fees for the papers being filed herewith and for which no payment is enclosed
herewith, or credit any overpayment to deposit account number 15-0030.

Respectfully submitted,

OBLON, McCLELLAND,
MAIER & NEUSTADT, L.L.P.

/John S. Kern/

John S. Kem

Customer Number Registration No. 42,719

22850

Tel. (703) 413-3000
Fax. (703) 413-2220
(OMMN 02/12)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWww.uspto.gov
| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/154,054 01/21/2021 Yali SONG 534753US 6569
22850 7590 07/12/2022 | EXAMINER |
OBLON, MCCLELLAND, MAIER & NEUSTADT, L.L.P.
1940 DUKE STREET BERMUDEZ LOZADA, ALFREDO
ALEXANDRIA, VA 22314
| ART UNIT | PAPER NUMBER |
2825
| NOTIFICATION DATE | DELIVERY MODE |
07/12/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

OBLONPAT@OBLON.COM
iahmadi@oblon.com
patentdocket@oblon.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
” 'Suppllsg}/entalb i 17/154,054 SONG et al.
olice of Allowabllity Examiner ArtUnit | AIA (FITF) Status
ALFREDO BERMUDEZ LOZADA | 2825 Yes

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

1.} This communication is responsive to the IDS of 06/28/2022.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-14 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

(O 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.(J 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)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 06/28/2022.

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

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220708
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Application/Control Number: 17/154,054 Page 2
Art Unit: 2825

DETAILED ACTION
Notice of AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

This action supplements the Notice of Allowance mailed June 14, 2022 to
consider the new Information Disclosure Statement of June 28, 2022.

Claims 1-14 are pending. Claim 1 is independent.

Information Disclosure Statement

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

filed on June 28, 2022. This IDS has been considered.
Allowable Subject Matter

Claims 1-14 are allowed.

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

With respect to independent claim 1, there is no teaching or suggestion in the
prior art of record to provide the recited first dielectric trenches extending in a height
direction of the substrate through the BSG to separate the BSG into a plurality of sub-
BSG and partially through the stack, in combination with the other limitations.

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

Micron Ex. 1015, p. 262
Micron v. YMTC
IPR2024-00794



Application/Control Number: 17/154,054 Page 3
Art Unit: 2825

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ALFREDO BERMUDEZ LOZADA whose telephone
number is (5671)272-0877. The examiner can normally be reached 7:00AM-3:30PM
EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http:// www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander G Sofocleous can be reached on 571-272-0635. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i7,154 054 SONG et al.
H “ “m Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825
CPC
Symbol Type Version
HO1L 2013-01-01
G11C 2013-01-01
G11C 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
HO1L 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 08 July 2022 ) . L
Primary Examiner, Art Unit 2825 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20220708
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/154,054 SONG et al.
Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825

INTERNATIONAL CLASSIFICATION

CLAIMED

G11C

NON-CLAIMED

US ORIGINAL CLASSIFICATION

Primary Examiner, Art Unit 2825
(Primary Examiner)

CLASS SUBCLASS
365 185.17
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 08 July 2022

(Date) 1 1A

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

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 20220708
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i7,154 054 SONG et al.

H “ “m Examiner Art Unit
ALFREDO BERMUDEZ LOZADA 2825

[0 Claims renumbered in the same order as presented by applicant  [J CPA T.D. O R1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final [Original]Final |Original]Final [Original|Final |Original

1 1 4 10

2 2 6 11

3 3 14 12

7 4 12 13

8 5 5 14

9 6

13 7

10 8

11 9
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 14
/Alfredo Bermudez Lozada/ 08 July 2022 ) . L
Primary Examiner, Art Unit 2825 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1A
U.S. Patent and Trademark Office Part of Paper No.: 20220708

Page 3 of 3
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17/154,054 SONG et al.
RUATHANAAN =
ALFREDO BERMUDEZ LOZADA 2825
CPC - Searched*
Symbol Date Examiner
G11C16/0483, G11C16/14, HO1L23/528, HO1L27/11565, HO1L27/ 06/15/2021 GA
1157, HO1L27/11556, HO1L27/11551
Updated search 09/30/2021 GA
HO1L 27/11582 12/30/2021 ABL
HO1L 27/11565 12/30/2021 ABL
HO1L 27/11568 12/30/2021 ABL
HO1L 27/11567 12/30/2021 ABL
HO1L 27/1157 12/30/2021 ABL
G11C 16/0483 12/30/2021 ABL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
365 185.17 12/30/2021 ABL

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

the search.

/Alfredo Bermudez Lozada/

Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20220708

Micron Ex. 1015, p. 267
Micron v. YMTC
IPR2024-00794



Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 17/154,054 SONG et al.
RUATHNIANN J=
ALFREDO BERMUDEZ LOZADA 2825
Search Notes
Search Notes Date Examiner
East search, Prior art search, Inventor name search 06/15/2021 GA
Updated search 09/30/2021 GA
HO1L 27/11582 12/30/2021 ABL
HO1L 27/11565 12/30/2021 ABL
HO1L 27/11568 12/30/2021 ABL
HO1L 27/11567 12/30/2021 ABL
HO1L 27/1157 12/30/2021 ABL
G11C 16/0483 12/30/2021 ABL
PEZ2E Search all databases 12/30/2021 ABL
IP.com 12/30/2021 ABL
Consulted with Alex Sofocleous (SPE) 12/30/2021 ABL
Inventor and Assignee searched 12/30/2021 ABL
search updated 04/19/2022 ABL
search updated 05/09/2022 ABL
New IDS considered 05/09/2022 ABL
New IDS considered 06/08/2022 ABL
New IDS considered 07/08/2022 ABL

/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office
Page 2 of 3

Part of Paper No.: 20220708
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 17/154,054 SONG et al.
ALFREDO BERMUDEZ LOZADA 2825

Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
Interference
search 09/30/2021 GA
G11C 16/14 04/19/2022 ABL
G11C 16/0483 04/19/2022 ABL
G11C 16/04 04/19/2022 ABL
365 185.17 04/19/2022 ABL
HO1L 27/11582 04/19/2022 ABL

/Alfredo Bermudez Lozada/
Primary Examiner, Art Unit 2825

U.S. Patent and Trademark Office
Page 3 of 3

Part of Paper No.: 20220708
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Receipt date: 06/28/2022 17/154,054 - GAU: 2825

SHEET 1 OF 1
Form PTO 1449 iNFormarion | ATTY DOCKET NO. SERIAL NO.
(Modified) DISCLOSURE STATEMENT | §34753US 17/154,054
INVENTOR(S)
LIST OF REFERENCES CITED BY APPLICANT Yali SONG, et al.
FILING DATE GROUP
January 21, 2021 2825
U.S. PATENT DOCUMENTS
ENTAL PNOMBER DATE NAME CLASS | lass |  IF APPROPRIATE
AA | 6,989,317 B1 01/24/2006 | RADENS et al.
AB | 2018/0286678 A1 10/04/2018 | LEE
AC | 2007/0287293 A1 12/13/2007 | HAN et al.
AD | 2015/0263029 A1 09/17/2015 | KIM et al.
AE 10,141,372 B2 11/27/2018 | PARK, J. et al.
AF
AG
AH
Al
AJ
AK
AL
AM
AN
FOREIGN PATENT DOCUMENTS
DSSH%EQT DATE COUNTRY il
YES NO
AO 108807404A 11/13/2018 | China (with English Abstract) X
AP | 2011-60958 03/24/2011 | Japan (with English Abstract) X
AQ
AR
AS
AT
AU
AV
OTHER REFERENCES (Including Author, Title, Date, Pertinent Pages, etc.)
AW E)_(t_ended European Search Report dated April 28, 2022, issued in corresponding patent application no. 19914915.4
(citing documents AA-AD and AO-AP)
AX Oi_‘f'!ce Action dated May 23, 2022, issued in corresponding Indian Patent Application No. 202127020980
(citing document AE)
AY
AZ D Additional References sheet(s) attached
Examiner | ;24 frede Bermudsz Lozada/ (07/08/2022) Date considered 071/08/2022
*Examiner: Initial if reference is considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /ABL/
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator [Equivalents
L1 2 "20210143179" (US-PGPUB; USPAT,; |ADJ ON ON 2021/12/28
USOCR; FIT (AU, AP, 01:58 PM
AT, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L2 8 ("10134747" OR (US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
"10141372" OR 05:40 AM
"20100320528" OR
"20160233270" OR
"20180337195" OR
"20200185411" OR
"20200227555" OR
"20200335514").pn.
L3 3 "10650623" (US-PGPUB; USPAT) |[ADJ ON ON 2021/12/29
06:00 AM
L4 11 bsg AND csr AND tsg  [(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
06:04 AM
L5 17794 (3d OR three- (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
dimension$2 OR (three 06:35 AM
dimension$2) OR 3-
dimension$2 OR
vertical OR stack) near2
nand
L6 44 staircase AND ((bottom |(US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
select gate) OR bsg) 06:39 AM
AND ((top select gate)
OR tsg) AND ((common
source) OR csr)
L7 44 6 AND 5 (US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
06:39 AM
L8 235 trench WITH (divid$3 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
OR separat$3 OR cut) 07:02 AM
WITH (select gate)
L9 105 8 AND 5 (US-PGPUB; USPAT) |[ADJ ON ON 2021/12/29
07:02 AM
L10 13760 5 AND (stair OR step) |(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
08:33 AM
L11 1032 5 AND (stair OR step) [(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
AND ((dielectric OR 08:34 AM
insulat$3) near2 trench)
L12 129 ((dielectric OR (US-PGPUB; USPAT) [ADJ ON ON 2021/12/29
insulat$3) near2 trench) 08:36 AM
WITH (select (gate OR
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transistor))
L13 118 12 AND (stair OR step) |(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
08:37 AM
L14 3796 365/185.17.ccls. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:31 AM

L15 56814 ((dielectric OR (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
insulat$3) near2 trench) 09:32 AM

L16 57 15 AND 14 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

09:33 AM

L17 1 15 AND 14 AND stair |(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

09:36 AM
L18 16647 g11¢16/0483.cpc. (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:42 AM
L19 345 18 AND 15 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:43 AM
L20 25 18 AND 15 AND stair |(US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
09:43 AM

L21 17953 (h01127/11582,11565,1 |(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
1568,11567,1157).cpc. 09:56 AM

L22 2190 15 AND 21 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

09:57 AM

L23 666 15 AND 21 AND (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
(common NEAR 09:57 AM
source)

L24 49 15 AND 21 AND (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
(common NEAR 09:57 AM
source) AND stair

L25 6 (sub-ssg OR sub-sst (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
OR sub-gst OR sub-gsg 10:10 AM
OR sub-bsg)

L26 1646 (multiple OR plurality) [(US-PGPUB; USPAT) (ADJ ON ON 2021/12/29
NEAR select NEAR 10:11 AM
gate

L27 448 5 AND 26 (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

10:15 AM

L28 286 5 AND 26 AND (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29
(common NEAR 10:27 AM
source)

L29 1 "20210295918" (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

11:11 AM

L30 56 (divid$3 OR separat$3 |(US-PGPUB; USPAT) [(ADJ ON ON 2021/12/29
OR cut) near2(plurality 11:35 AM
OR multiple) near2
(select gate)

L31 2 "20140036590" (US-PGPUB; USPAT) |ADJ ON ON 2021/12/29

11:51 AM

L32 9 "10950623" (US-PGPUB; USPAT; |ADJ ON ON 2021/12/30

USOCR; FIT (AU, AP, 05:42 AM
AT, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
07/08/2022 10:46:21 AM Page 2 of 7
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L33

L34

L35

L36

L37

L38

L39

L40

L41

L42

790

63353

29984

252871

10

yangtze.as.
song.in.

xiao.in.

wang.in.

33 AND 34 AND 35
AND 36

8 AND 33

"20180240527"

20170040061+

"20170040061"

"20120273956"

EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

(US-PGPUB; USPAT)
(US-PGPUB; USPAT)
(US-PGPUB; USPAT)
(US-PGPUB; USPAT)
(US-PGPUB; USPAT)
(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, RHU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ADJ

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2021/12/30
07:02 AM

2021/12/30
07:02 AM

2021/12/30
07:02 AM

2021/12/30
07:02 AM

2021/12/30
07:02 AM

2021/12/30
07:03 AM

2022/05/09
08:15 AM

2022/05/09
08:15 AM

2022/05/09
08:16 AM

2022/06/08
10:28 AM
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CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L43 10 "20140035024" (US-PGPUB; USPAT; |ADJ ON ON 2022/06/08
USOCR; FIT (AU, AP, 10:30 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L44 46 "10141372" (US-PGPUB; USPAT; |ADJ ON ON 2022/06/08
USOCR; FIT (AU, AP, 10:31 AM
AT, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L45 8 "20180130814" (US-PGPUB; USPAT; |ADJ ON ON 2022/06/08
USOCR: FIT (AU, AP, 10:32 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO:
DERWENT; IBM_TDB)

L46 10 "20140035024" (US-PGPUB; USPAT; |ADJ ON ON 2022/06/08
USOCR; FIT (AU, AP, 10:33 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO),
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L47 3 "20120273965" (US-PGPUB; USPAT; |ADJ ON ON 2022/06/08
USOCR; FIT (AU, AP, 10:33 AM

AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
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EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L48 5 "20140138765" (US-PGPUB; USPAT,; |[ADJ ON ON 2022/06/08
USOCR; FIT (AU, AP, 10:34 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, RHU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L49 3 "20180261618" (US-PGPUB; USPAT; |ADJ ON ON 2022/06/08
USOCR; FIT (AU, AP, 10:35 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L50 3 "20170200676" (US-PGPUB; USPAT,; |[ADJ ON ON 2022/06/08
USOCR; FIT (AU, AP, 10:36 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L51 11 "6989317" (US-PGPUB; USPAT; |ADJ ON ON 2022/07/08
USOCR; FIT (AU, AP, 10:17 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L52 3 "20180286678" (US-PGPUB; USPAT; |ADJ ON ON 2022/07/08
USOCR; FIT (AU, AP, 10:19 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
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HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L53 3 "20070287293" (US-PGPUB; USPAT,; |[ADJ ON ON 2022/07/08
USOCR; FIT (AU, AP, 10:20 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, RHU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L54 2 "20150263029" (US-PGPUB; USPAT; |ADJ ON ON 2022/07/08
USOCR; FIT (AU, AP, 10:21 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO),
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L55 46 "10141372" (US-PGPUB; USPAT; |ADJ ON ON 2022/07/08
USOCR; FIT (AU, AP, 10:23 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

PE2E SEARCH - Search History (Interference)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 2752 G11C16/04.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N2 17261 G11C16/0483.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N3 3863 G11C16/14.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N4 3796 365/185.17.CCLS. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:58 PM
N5 12813 HO01L27/11582.CPC. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N6 0 N5 AND N4 AND N3 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
AND N2 AND N1 02:59 PM
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N7 598 N1 AND N2 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N8 39 N1 AND N2 AND N3 (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
02:59 PM
N9 2365 N4 AND (N1 OR N2 OR | (US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
N3 OR N5) 02:59 PM
N10 2935 N5 AND (N1 OR N2 OR [(US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
N3 OR N4) 02:59 PM
N11 1277 (bsg).clm. (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:00 PM
N12 88549 (crs).clm. (US-PGPUB; USPAT) [ADJ ON ON 2022/04/19
03:00 PM
N13 0 N11 AND N12 AND (US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
N10 03:00 PM
N14 0 N11 AND N12 AND N9 [(US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:00 PM
N15 0 N11 AND N12 AND N8 [(US-PGPUB; USPAT) (ADJ ON ON 2022/04/19
03:01 PM
N16 0 N11 AND N12 AND N7 [(US-PGPUB; USPAT) |ADJ ON ON 2022/04/19
03:01 PM
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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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 0 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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTOR(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional inventors):

Yali SONG, Wuhan, CHINA;
Li Hong XTAO, Wuhan, CHINA;
Ming WANG, Wuhan, CHINA;

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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