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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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( UTILITY
PATENT APPLICATION
TRANSMITTAL

\ (Only for new nonprovisional applications under 37 CFR 1.53(b))

Attorney Docket No. 4123.0480002
First Named Inventor  |Jifeng ZHU
Title See 1 in Addendum

Priority Mail Express®
Label No.

_/

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

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

1. D Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. |:| Applicant asserts small entity status.
See37 CFR1.27

3. D Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. m Specification [Total Pages 25 ]

Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a) for information on the preferred arrangement)

5. Drawing(s) (35 U.S.C. 113) [Total Sheets 13 ]

6. Inventor’s Oath or Declaration [Total Pages
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e))

a. D Newly executed (original or copy)
b. I:l A copy from a prior application (37 CFR 1.63(d))

7. Application Data Sheet * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program {Appendix)

D Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. D Computer Readable Form (CRF)

b. [:I Specification Sequence Listing on:
i, |:] CD-ROM or CD-R (2 copies); or
ii. D Paper

c. l:l Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10. D Assignment Papers
(cover sheet & document(s))

Name of Assignee
Yangtze Memory Technologies Co., Lid.

11.
12.

(if applicable)
13.

14.
15.

16.

Oo0o0oo Oogd

17.

or equivalent.
18.

I

37 CFR 3.73(c) Statement
{when there is an assignee)

English Translation Document

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

|:, Copies of citations attached
Preliminary Amendment

Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)

Certified Copy of Priority Document(s})
(if foreign priority is claimed)

Nonpublication Request
Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35

other: _Authorization under 37 CFR 1.136(a)(3)

Power of Attorney

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 26111 OR D Correspondence address below
Name
Address
City State Zip Code
Country Telephone Email
7 ) . N
Signature /Donald J. Featherstone/ Date 9/10/18
Name Registration No.
 (print/Type) |DONAId J. Featherstone (Attorney/Agent) | 33,876 y

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the 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.

9960940

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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1. WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: ZHU ef af. Confirmation No.: 7o Be Assigned
Applicant: Yangtze Memory Technologies Art Unit: To Be Assigned

Co., Ltd.

Application No.. 7o Be 4ssigned Examiner: o Be Assigned
(Continuation of Appl. No. Atty. Docket: 4123.0480002
PCT/CN2018/101308; Filed: August 20,

2018)

Filed: Herewith

Title: WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY
BEVICES AND FABRICATION METHODS THEREQOF

Autherization to Treat a Reply as Incorporating an
Extension of Time Under 37 C.FR. § 1.136(a}{3)

Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450
Commissioner:

The U.S. Patent and Trademark Office is hereby authorized to treat any concurrent or fiture
reply that requires a petition for an extension of time under this paragraph for its timely submission,
as incorporating a petition for extension of time for the appropriate length of time. The U.S. Patent
and Trademark Office is hereby authorized to charge all required extension of time fees to our
Deposit Account No. 19-0036, 1f such fees are not otherwise provided for in such reply.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEN & FOXPL.L.C.
/Donald J. Featherstone/

Donald J. Featherstone

Attorney for Applicant

Registration No. 33,876

1100 New York Avenue, N'W.
Washington, D.C. 20005-3934
(202) 371-2600

9960941 _1.docx
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PTO/AIA/14 (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 OMB control number.

. . Attorney Docket Number | 4123.0480002
Application Data Sheet 37 CFR 1.76

Application Number

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND

Title of Invention | ¢ g |CATION METHODS THEREOF

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:

inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Jifeng ZHU

Residence Information (Select One) (O US Residency  (® Non US Residency () Active US Military Service

City Wuhan, Hubei Country of Residence i CN

Mailing Address of Inventor:

Address 1 Yangtze Memory Technologies Co., Ltd.

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone

City Wuhan, Hubei ! State/Province l

Postal Code | Countryi CN

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Zhenyu LU

Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service

City |Wuhan, Hubei Country of Residence CN

Mailing Address of Inventor:

Address 1 Yangtze Memory Technologies Co., Ltd.

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone

City Wuhan, Hubei ' State/Province
Postal Code | Countryi i CN
Inventor 3

Legal Name

EFS Web 2.2.13
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PTO/AIA/14 (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 OMB control number.

Attorney Docket Number | 4123.0480002

Application Data Sheet 37 CFR 1.76

Application Number

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND

Title of invention | ¢ 5B ICATION METHODS THEREOF

Prefix| Given Name Middle Name Family Name Suffix
Jun CHEN
Residence Information (Select One) (O US Residency (@ Non US Residency () Active US Military Service
City |Wuhan, Hubei Country of Residence CN
Mailing Address of Inventor:
Address 1 Yangtze Memory Technologies Co., Ltd.
Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone
City Wuhan, Hubei ! State/Province !
Postal Code | Countryi , CN
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Si Ping HU
Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service
City Wuhan, Hubei Country of Residence i CN
Mailing Address of Inventor:
Address 1 Yangtze Memory Technologies Co., Ltd.
Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone
City Wuhan, Hubei I State/Province
Postal Code | Country i
Inventor 5
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Xiaowang DAl
Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service
City |Wuhan, Hubei Country of Residence CN

Mailing Address of Inventor:

Address 1 Yangtze Memory Technologies Co., Ltd.

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone

City Wuhan, Hubei I State/Province |
Postal Code | Countryi ' CN

EFS Web2.2.13
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PTO/AIA/14 (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 OMB control number.

. . Attorney Docket Number | 4123.0480002
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF
inventor 6
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Lan YAO
Residence Information (Select One) (O US Residency (@ Non US Residency () Active US Military Service
City |Wuhan, Hubei Country of Residence CN
Mailing Address of Inventor:
Address 1 Yangtze Memory Technologies Co., Lid.
Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone
City Wuhan, Hubei I State/Province
Postal Code | Countryi CN
Inventor 7
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Li Hong XIAO
Residence Information (Select One) (O US Residency (® Non US Residency () Active US Military Service
City Wuhan, Hubei Country of Residence | CN
Mailing Address of Inventor:
Address 1 Yangtze Memory Technologies Co., Ltd.
Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone
City Wuhan, Hubei ! State/Province !
Postal Code | Countryi CN
Inventor 8
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
A Man ZHENG
Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service
City |Wuhan, Hubei Country of Residence | CN
Mailing Address of Inventor:
Address 1 Yangtze Memory Technologies Co., Lid.
Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone

EFS Web2.2.13
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PTO/AIA/14 (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 OMB control number.

4123.0480002

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND

Title of invention | ¢ 5B ICATION METHODS THEREOF

City Wuhan, Hubei l State/Province !
Postal Code | Countryi CN
Inventor 9
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Kun BAO
Residence Information (Select One) (O US Residency  (® Non US Residency () Active US Military Service
City Wuhan, Hubei Country of Residence i CN
Mailing Address of Inventor:
Address 1 Yangtze Memory Technologies Co., Ltd.
Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone
City Wuhan, Hubei ! State/Province I
Postal Code | Country i CN
Inventor 10
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Haohao YANG
Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service
City Wuhan, Hubei Country of Residence 5 CN

Mailing Address of Inventor:

Address 1 Yangtze Memory Technologies Co., Ltd.

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone

City Wuhan, 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.

Correspondence Information:

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

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

Customer Number 26111

Email Address

EFS Web2.2.13
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PTO/AIA/14 (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 OMB control number.

Attorney Docket Number | 4123.0480002

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF

Application Information:

Title of the Invention \Ii\l/AOBI;?CﬂI;I_IEOEONII\JET?:JDSST_I;E‘JE;:ORFE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
Attorney Docket Number| 4123.0480002 1 Small Entity Status Claimed [ ]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 13 Suggested Figure for Publication (if any)

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
-
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

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

] 35 U.8.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 ' (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number 26111

EFS Web2.2.13
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PTO/AIA/14 (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 OMB control number.

Attorney Docket Number | 4123.0480002

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.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

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of PCT/CN2018/101308 2018-08-20

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

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)l the information will be used by the Office to
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).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
201710774754.6 CN 2017-08-31
Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

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

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

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

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web2.2.13
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PTO/AIA/14 (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 OMB control number.

. . Attorney Docket Number | 4123.0480002
Application Data Sheet 37 CFR 1.76

Application Number

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND

Title of invention | ¢ 5B ICATION METHODS THEREOF

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 (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), 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 undersigned 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 Web2.2.13
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PTO/AIA/14 (02-18)

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

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | 4123.0480002

Application Data Sheet 37 CFR 1.76

Application Number

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND

Title of invention | ¢ 5B ICATION METHODS THEREOF

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.

O Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

(® Person to whom the inventor is obligated to assign. O 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 Yangtze Memory Technologies Co., Ltd.

Mailing Address Information For Applicant:

Address 1 18 Gaoxin 4th Road

Address 2 East Lake High-Tech Development Zone

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

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

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 Web2.2.13
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PTO/AIA/14 (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 OMB control number.

. . Attorney Docket Number | 4123.0480002
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF

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 18 Gaoxin 4th Road

Address 2 East Lake High-Tech Development Zone

City Wuhan, Hubei State/Province
Countryi CN 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.

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 not 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
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WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL
MEMORY DEVICES AND FABRICATION METHODS THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS AND
INCORPORATION BY REFERENCE

{6001} This application claims priority to Chinese Patent Application No. 2017107747546,
filed on August 31, 2017 and PCT Patent Application No. PCT/CN2018/1013038, filed on

August 20, 2018, which are incorporated herein by reference in their entirety.

TECHNICAL FIELD

{6002] The present disclosure generally relates to the field of semiconductor technology, and

more particufarly, to a method for forming a three-dimensional (3D} memory device.

BACKGROUND

[0603] Planar memory cells are scaled to smaller sizes by improving process technology,
circuit design, programming algorithm, and fabrication process. However, as feature sizes of
the memory cells approach a lower limit, planar process and fabrication techniques become
challenging and costly. As such, memory density for planar memory cells approaches an
upper limit. A three-dimensional (3D) memory architecture can address the density Himitation

in planar memory cells.

BRIEF SUMMARY

[0004] Embodiments of a word line contact structure for three-dimensional (3D) memory
array and methods for forming the same are described in the present disclosure.

[0005] In some embodiments, a method for forming a 3D memory structure 1s described. The
method includes forming a stack of films on a substrate. The stack of films includes a
plurality of alternatingly-arranged oxide and nitride layers. The method also includes etching
the stack of films to form a staircase siructure. The method further includes forming a second
oxide layer on the stack of films. The method includes forming an etch-stop layer on the top

surface of the second oxide layer of the staircase structure.
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{6006} The method further includes disposing a filling material on the etch-stop layer of the
staircase structure. The filling material can be a third oxide layer. Using chemical-
mechanical-polishing (CMP) processes, for example, the top surface of the third oxide layer
over each level of staircase structure is made coplanar with the top surface of the uppermost
portion of the etch-stop layer.

{06007} The method also includes etching through the stack of films, from the top surface of
the uppermost etch-stop layer down to the substrate surface, to form openings that expose the
substrate. Through these openings, nitride layers of the staircase structure can be removed
and replaced by high-k dielectric materials and metal films.

{6008] The method also includes etching the third oxide layer with highly selective etching
and exposing the etch-stop layer of each level of the staircase structure for vertical
interconnect access { VIA). The method also includes removing exposed etch-stop layer in the
openings of contact VIAs by reverse selective etching and further exposing the second oxide
layer on each level of the staircase structure. The method includes removing the exposed
second oxide layer and high-k dielectric material in the openings of contact VIAs and
exposing the metal filin of each level of the staircase structure. The method also includes
forming metallic connections to the metal film of each level of the staircase structure through
subsequent metal filling and polishing.

{6009] In some embodiments, the etch-stop layer can include silicon nitride.

{06010} In some embodiments, the metal film surrounded by high-k dielectric material can
include tungsten.

j001 1} In some embodiments, the high-k dielectric material can include hafnium oxide,
zirconium oxide, aluminum oxide, tantalum oxide, lanthanum oxide films, or a combination
thereof.

[0012] In some embodiments, the 3D memory structure can be formed with any one of the
processes stated above.

{6013} In some embodiments, a 3D memory stracture includes a substrate and a film stack
having a plurality of alternatingly-arranged first oxide and metal films surrounded by high-k
dielectric layers. The film stack has a staircase shape and is formed on the surface of the
substrate. The 3D memory structure further includes a second oxide layer, a fso in the shape

of staircase, over the film stack of the staircase structure. The 3D memory structure also
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includes an etch-stop film, in the shape of staircase, over the second oxide layer of the
staircase structure. The 3D memory structure further includes a third oxide film formed on
the etch-stop layer. A top surface of the third oxide film is formed coplanar with a top surface
of the uppermost portion of etch-stop layer over the staircase structure. The 3D memory
structure further includes openings for vertical interconnect access (VIA) that extend through
the third oxide layer, the etch-stop film, the second oxide layer, and the high-k dielectric
layers to expose the metal film. The 3D memory structure further includes contact openings
that extend through the staircase structure that expose the substrate to facilitate the formation
of contacts.

{601 4] Other aspects of the present disclosure can be understood by those skilled in the art in

light of the description, the claims, and the drawings of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

{001 5] The accompanying drawings, which are incorporated herein and form a part of the
specification, illustrate embodiments of the present disclosure and, together with the
description, further serve to explain the principles of the present disclosure and to enable a
person skilled in the pertinent art to make and use the present disclosure.

{0016} Fig. 1 illustrates a cross-sectional view of a staircase structure with a stack of films
including a plurality of alternatingly insulating layers and sacrificial layers, in accordance
with some embodiments of the present disclosure.

j0017] Fig. 2 illustrates a cross-sectional view of a staircase structure and an insulating layer
formed on the staircase structure, in accordance with some embodiments of the present
disclosure.

j001 8] Fig. 3 illustrates a cross-sectional view of a staircase structure and an etch-stop layer
formed on the staircase structure, in accordance with some embodiments of the present
disclosure.

{6019} Fig. 4 illustrates a cross-sectional view of a staircase structure filled with an
insulating material, in accordance with some embodiments of the present disclosure.

06020} Fig. 5A and 5B illustrate cross-sectional views of a staircase structure having
alternatingly-arranged insulating and gate materials, in accordance with some embodiments
of the present disclosure.
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{6021} Fig. ¢ illustrates a cross-sectional view of a staircase structure after the etching of the
insulating films, in accordance with some embodiments of the present disclosure.

[0022] Fig. 7 illustrates a cross-sectional view of a staircase structure after the etching of an
etch-stop layer and exposing of an insulating layer, in accordance with some embodiments of
the present disclosure.

{06023} Fig. 8A and 8B illustrate cross-sectional views of a staircase structure after the
etching of an insulating layer and a high-k dielectric layer, in accordance with some
embodiments of the present disclosure.

[6024] Fig. 9A and 9B illustrate cross-sectional views of & staircase structure after the filling
of openings with a conductive film, in accordance with some embodiments of the present
disclosure.

{0025] Fig. 10 illustrates a process flow for forming multi-level contacts in a 31 memory
structure, in accordance with some embodiments of the present disclosure.

{6026] The features and advantages of the present invention will become more apparent from
the detailed description set forth below when taken in conjunction with the drawings, in
which like reference characters identify corresponding elements throughout. In the drawings,
like reference numbers generally indicate identical, functionally similar, and/or structurally
similar elements. The drawing in which an element first appears 1s indicated by the leftmost
digit(s) in the corresponding reference number.

{06027} Embodiments of the present disclosure will be described with reference to the

accompanying drawings.

DETAILED DESCRIPTION

j0028] Although specific configurations and arrangements are discussed, it should be
understood that this is done for illustrative purposes only. A person skilled in the pertinent art
will recognize that other configurations and arrangements can be used without departing
from the spirit and scope of the present disclosure. It will be apparent to a person skilled in

the pertinent art that the present disclosure can also be emploved in a variety of other

applications.
[0029] It is noted that references in the specification to “one embodiment,” “an
embodiment,” “an example embodiment,” “some embodiments,” etc., indicate that the

Atty. Dkt No. 4123 0480002

Micron Ex. 1002, p. 19
Micron v. YMTC
IPR2025-00117



- 5.
embodiment described can include a particular feature, structure, or characteristic, but every
embodiment can not necessarily include the particular feature, structure, or characteristic.
Moreover, such phrases do not necessarily refer to the same embodiment. Further, when a
particular feature, structure or characteristic is described in connection with an embodiment,
it would be within the knowledge of a person skilled in the pertinent art fo affect such
feature, structure or characteristic in connection with other embodiments whether or not
explicitly described.

{8030} In general, terminology can be understoed at least in part from usage in context. For
example, the term “one or more” as used herein, depending at least in part upon context, can
be used to describe any feature, structure, or characteristic in a singular sense or can be used
to describe combinations of features, structures or characteristics in a plural sense. Similarly,
terms, such as “a,” “an,” or “the,” again, can be undersiood to convey a singular usage or to
convey a plural usage, depending at least in part upon context. In addition, the term “based
on” can be understood as not necessarily intended to convey an exclusive set of factors and
may, instead, allow for existence of additional factors not necessarily expressly described,
again, depending at least in part on context.

97 4¢

j0031] It should be readily understood that the meaning of “on,” “above,” and “over” in the
present disclosure should be interpreted in the broadest manner such that “on” not ounly
means “directly on” something, but alsc includes the meaning of “on” something with an
intermediate feature or a layer therebetween. Moreover, “above” or “over” not only means
“above” or “over” something, but can also include the meaning it is “above” or “over”

something with no intermediate feature or layer therebetween (i.e., directly on something).

>3 >3 u.] 2%

{6032} Further, spatially relative terms, such as “beneath,” “below,” “lower,” “above,”
“upper,” and the like, can be used herein for ease of description to describe one element 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 process step in addition to the orientation depicted in the figures. The apparatus can be
otherwise oriented (rotated 90 degrees or at other orientations) and the spatially relative
descriptors used herein can likewise be interpreted accordingly.

{0033} As used herein, the term “substrate” refers to a material onto which subsequent

material layers are added. The substrate includes a top surface and a bottom surface. The top
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surface of the substrate is where a semiconductor device is formed, and therefore the
serviconductor device is formed at a top side of the substrate. The bottom surface is opposite
to the top surface and therefore a bottom side of the substrate 1s opposite to the top side of the
substrate. The substrate itself can be patterned. Materials added on top of the substrate can be
patterned or can remain unpatterned. Furthermore, the substrate can include a wide array of
semiconductor materials, such as silicon, germanium, gallium arsenide, indium phosphide,
etc. Alternatively, the substrate can be made from an electrically non-conductive material,
such as a glass, a plastic, or a sapphire wafer.

As used herein, the term “layer” refers to a material portion including a region with a
thickness. A layer has a top side and a bottom side where the bottom side of the layer is
relatively close to the substrate and the top side is relatively away from the substrate. A layer
can extend over the entirety of an underlying or overlying structure, or can have an extent
less than the extent of an underlying or overlying structure. Further, a layer can be a region of
a homogeneocus or inhomogeneous continuous structure that has a thickness less than the
thickness of the continuous structure. For example, a layer can be located between any set of
horizontal planes between, or at, a top surface and a bottom surface of the continuous
structure. A layer can extend horizontally, vertically, and/or along a tapered surface. A
substrate can be a layer, can include one or more layers therein, and/or can have one or more
laver thereupon, thereabove, and/or therebelow. A layer can include multiple layers. For
example, an interconnect layer can include one or more conductor and contact layers (in
which contacts, interconnect lines, and/or vias are formed) and one or more dielectric layers.

As used herein, the term “nominal/nominally” refers to a desired, or target, value of a
characteristic or parameter for a component or a process step, set during the design phase of a
product or a process, together with a range of values above and/or below the desired value.
The range of values can be due to slight variations in manufacturing processes or tolerances.
As used herein, the term “about” indicates the value of a given quantity that can vary based
on a particular technology node associated with the subject semiconductor device. Based on
the particular technology node, the term “about” can indicate a value of a given quantity that

varies within, for example, 10-30% of the value (e.g., 210%, £20%, or £30% of the value).
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{6036} In the present disclosure, the term “horizontal/horizontally/lateral/laterally” means
nominally parallel to a lateral surface of a substrate. In the present disclosure, the term
“each” may not only necessarily mean “each of all,” but can also mean “each of a subset.”

0037} As used herein, the term “3D memory device” refers to a semiconductor device with
vertically oriented strings of memory cell transistors (referred to herein as “memory strings,”
such as NAND strings) on a laterally-oriented substrate so that the memory strings extend in
the vertical direction with respect to the substrate. As used herein, the term
“vertical/vertically” means nominally perpendicular to the lateral surface of a substrate.

[0038] In some embodiments, a NAND string or a 3D memory device includes a
semiconductor pillar {e.g., silicon pillar} that extends vertically through a plurality
conductor/dielectric layer pairs. The plurality of conductor/dielectric layer pairs are also
referred to herein as an “alternating conductor/dielectric stack.” The conductor layer of the
alternating conductor/dielectric stack can be used as a word line (electrically connecting one
or more control gates). An intersection of a word line and the semiconductor pillar forms a
memory cell. Vertically-oriented memory strings require an electrical connection between
the conductors materials (e.g., word line plates or control gates) and access lines (e.g., back
end of line interconnection) so that each of the memory cells along the memory strings or in
the 3D memory device can be uniquely selected for writing or reading functions. One method
of forming electrical connections includes forming a staircase structure on an alternating
conductor/dielectric stack.

{6039] As the demand for higher storage capacity continues to increase, the number of
vertical levels of the memory cells and staircase structures also increases. Accordingly, it is
chalienging to balance the manufacturing throughput and the process complexity/cost.

{6040} Lithography and etching processes can be used to open contact areas for forming
electrical connection to the conductive layer on each level of the staircase structure. Due to
topology of staircase structures, depth of the contact hole from the top surface to each level
of the staircase depends on the location of each level. For example, contact holes for lower
levels may be deeper than contact holes for upper levels. Typically, all of the contact holes
are formed with a single lithography mask and etching process. Often, before contact holes to

the bottom levels are entirely formed, the materials exposed in contact holes at the upper
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levels are over-etched and lost. To resolve this issue, two or more lithography masks are used
to separate etching processes, which adds cost and complexity to the fabrication process.

{6041} Yarious embodiments in the present disclosure provide methods and structures for
improving word line contacts for 3D memory devices. In the present disclosure, a single
lithography mask can be used to form contact areas for word lines of 3D memory array. By
adding an etch-stop film over the staircase structure, openings of the vertical interconnect
access (VIA) contacts for each level of the staircase structure can be formed simultaneously.
The etch-stop film protects underlying layers during etching processes that form contact
VIAs. The etch-stop film is exposed on each level of the staircase structure by a selective
etching process, and then removed by reverse selective etching. Accordingly, the disclosed
methods and structures can improve fabrication yield and reduce cost. The methods and
structures described herein can be used to form semiconductor interconnect structures for
inter-connecting components at different layers with an uneven topology.

[6042] Fig. 1 illustrates a staircase structure 100 having an alternating layer stack on a top
surface of a substrate 101. Each staircase step includes a staircase layer (SC layer} 102,
wherein the SC laver 102 includes an exposed top surface 1027 and a side surface 1028,
Each 8C layer 102 includes a first insulating layer 104 and a sacrificial layer 106. The
bottoramost and the uppermost material of the staircase structure 100 can include the first
insulating layer 104.

{0043} In some embodiments, the substrate 101 includes any suitable material for supporting
the 3D memory structure. For example, the substrate 101 can include silicon, silicon
germanium, silicon carbide, silicon on insulator (SOI), germaniurm on insulator (GOI), ¢lass,
gailium nitride, gallium arsenide, any suitable IH-V compounds, any other suitable material,
and/or combinations thereof.

[8044] In some embodiments, the first insulating laver 104 can inclade any suitable
insulating materials, for example, silicon oxide, silicon oxynitride, silicon nitride, TEQS,
aluminum oxide, or silicon oxide with F-, C-, N-, and/or H- incorporation.

{0045) In some embodiments, the sacrificial layer 106 includes any suitable material that is
different from the first insulating layer 104 and can be removed selectively. For example, the
sacrificial fayer 106 can include silicon oxide, silicon oxynitride, silicon nitride, TEOS, poly-

crystalline silicon, poly-crystalline germanium, poly-crystalline germanium-silicon, and/or
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combinations thereof. In some embodiments, the sacrificial layer 106 also includes
amorphous semiconductor materials, such as amorphous silicon or amorphous germanium.

{06046 In some embodiments, the first insulating layer 104 can be silicon oxide and the
sacrificial layer 106 can be silicon nitride.

{6047} In some embodiments, a thickness of the first insulating layer 104 or the sacrificial
laver 106 can be between about 10 nm and about 200 nm. In some embodiments, a thickness
of the 8C layer 102 can be different for each staircase level.

j0048] The formation of the first insulating layer 104 and the sacrificial layer 106 can
include any suitable deposition methods such as, chemical vapor deposition (CVID), physical
vapor deposition (PVD), plasma-enhanced CVD (PECVD), low pressure chemical vapor
deposition (LPCVD), sputtering, metal-organic chemical vapor deposition (MOCVD),
atomic layer deposition (ALD), any other suitable deposition method, and/or combinations
thereof. In some embodiments, poly-crystalline semiconductor material can be deposited in
an amorphous state and converted to poly-crystalline through subsequent thermal treatments.

{0049] The plural steps of the staircase structure 100 is formed by applying a repetitive etch-
trim process on the disposed film stacks using a mask stack (not shown). In some
embodiments, the mask stack can include a photoresist or carbon-based polymer material. In
some embodiments, the mask stack is removed after forming the staircase structure 100.

{0050] The etch-trim process includes an etching process and a trimming process. During the
etching process, the portion of 8C layer 102 with exposed top surface 1027 are removed. The
etch depth is a thickness of the SC layer 102, The etching process for the first insulating layer
104 can have a high selectivity over the sacrificial layer 106, and/or vice versa. Accordingly,
an underlying SC layer 102 can function as an etch-stop layer. As a result, one staircase step
is formed during each etch-trim cycle.

{8051} In some embodiments, the 8C layer 102 can be etched using an anisotropic etching
such as a reactive ion etch (RIE} or other dry etch processes. In some embodiments, the
etchant can include fluorine based gases such as, for example, carbon-fluorine (CF4) based
gases, hexafluoroethane (C,F¢) based gases, and/or any other suiiable gases. In some
embodiments, the SC layer 102 can be removed by wet chemisiry, such as hydrofluoric acid

or a mixture of hydrofluoric acid and ethylene glycol. In some embodiments, a timed eiching
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approach can be used. The methods and etchants to remove a single layer stack should not be
limited by the embodiments of the present disclosure.

[{6052] The trimming process includes applying a suitable etching process {e.g., an isotropic
dry etch or a wet etch) on the mask stack such that the mask stack can be pulled back
laterally. The lateral pull-back dimension determines the lateral dimension “a” of each step of
the staircase structure 100, as illustrated in Fig. 1. After mask stack trimming, one portion of
the topmost SC layer 102 is exposed and the other potion of the topmost SC layer 102
remains covered by the mask stack. The next cycle of etch-trim process resumes with the
etching process.

{6053) In some embodiments, the mask stack trimming process can include dry etching, such
as RIE using O, Ar, N, etc.

j0054] In some embodiments, the topmost SC layer 102 can be covered by the first
insulating layer 104. A process step of removing the first insulating layer 104 can be added to
the etching process of each etch-trim cycle to form the staircase structure 100,

LHIRKY Referring to Fig. 2, a statrcase structure 200 is formed by disposing a second
insulating layer 208 on the staircase structure 100, The second insulating layer 208 covers the
staircase structure 100, including a top surface 1027 and a side surface 1028 of each SC
layer 102 (shown in Fig. 1). In some embodiments, the second insulating layer 208 can be an
optional barrier layer. For example, the second insulating faver 208 can be used as a barrier
laver for protecting the underlying structure during subsequent etching processes. In some
embodiments, thicknesses of the second insulating layer 208 can be about the same on a side
surface 1025 and a top surface 1027, In some embodiments, thickness of the second
insulating layer 208 on the side surface 1028 can be thicker or thinner than that on the top
surface 1027, In some embodiments, a thickness of the second insulating layer 208 can be in
a range between I nm to 200 nm {e.g., 1 nm, 2 nm, 3 nm, 4 nm, 5 nm, 6 nm, 7 om, 8 nm, 9
anmy, 10 nm, 20 nm, 40 nm, 50 nm, 60 nm, 80 nm, 90 nm, 100 nm, 140 nm, 160 nm, 170 nm,
200 nm, any range bounded by the lower end by any of these values, or in any range defined
by any two of these values). In some embodiments, the second insulating layer 208 can be
made of similar material as the first insulating layer 104. In some embodiments, the second
insulating layer 208 can be formed using similar techniques as the processes used to form the

first insulating layer 104.
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{0056] Referring to Fig. 3, a statrcase structure 300 is formed by disposing an etch-stop layer
310 on the staircase structure 200. A thickness of the etch-stop layer 310 can be in a range
between 10 am to 1060 nm (e.g., 10 nm, 20 nm, 30 nm, 40 nm, 50 nm, 60 nm, 70 nm, 30 nm,
90 nm, 100 nm, 200 nm, 300 nm, 400 nm, 500 nm, 600 nm, 700 nm, 800 nm, 900 nm, 1600
nm, any range bounded by the lower end by any of these values, or in any range defined by
any two of these values). The etch-stop layer 310 can be made of any suitable insulating
material that is different from the second insulating layer 208. In some embodiments, the
etch-stop layer 310 can be disposed on the second insulating layer 208, In some
embodiments, the second insulating layer 208 is optional and the etch-stop layver 310 can be
directly disposed on the staircase structure 100. In some embodiments, the etch-stop layer
310 can cover the staircase structure 200, including the top surface 1027 and the side surface
1028 of each SC layer 102, In some embodiments, the thickness of the etch-stop layer 310 on
a side surface 1028 can be the same as that on a top surface 1027, In some embodiments, the
thickness of the etch-stop layer 310 on the side surface 1028 can be thicker or thinner than
that on the top surface 1027T. In some embodiments, etch-stop layer 310 can be made of
siticon nitride, silicon oxynitride, spin-on-dielectric, and/or high-k dielectric films such as
hafnium oxide, zirconium oxide, aluminum oxide, tantalum oxide, or lanthanum oxide films.
In some embodiments, etch-stop fayer 310 can be disposed by any suitable methods such as
CVD, PVD, PECYD, LPCVD, sputtering, MOCVD, ALD, spin-coating, or any other
suitable deposition method, and/or combinations thereof

{6057] Referring to Fig. 4, a staircase structure 400 is formed by disposing a third insulating
layer 420 over the staircase structure 300, with a top surface 4208 being coplanar with the
top surface 3108 of the uppermost portion of the etch-stop layer 310. The third insulating
layer 420 can be made of any a suitable insulator that is different from the etch-stop layer
310. In some embodiments, the third insulating layer 420 is made of a similar material as the
first insulating layer 104. In some embodiments, the forming of the third insulating layer 420
can use similar techniques as forming the first insulating layer 104 In sorne embodiments,
the forming of the third insulating layer 420 can use any suitable processes such as, for
example, a spin-coating process, CVD or high density plasma (HDP) deposition. In some

embodiments, the forming of the third insulating layer 420 further includes a planarization
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process such as chemical-mechanical planarization (CMP). In some embodiments, the third
insulating layer 420 can cover each step of the staircase structure 300,

{6058] Referring to Fig. 5A, a substrate opening 522 is formed in a staircase structure 500 by
etching through the entire film stack of the staircase structure 400, exposing the surface of
the subsirate 101, {Although Figs. 5A and 5B illustrate one substrate opening 522, it is noted
that, the location, shape, total number, and arrangement of the substrate opening 522, relative
to the staircase structure 400, is only used for illustration purpose in the present disclosure,
which does not limit the scope of the present disclosure.}

[0059] In some embodiments, through the substrate opening 522, the sacrificial layer 106 of
each SC layer 102 in the staircase structure 400 is removed and replaced by a gate stack 525.
The staircase structure 500 includes a plurality of replacement SC layers 526, wherein the
replacement SC layer 526 includes the first insulating layer 104 and the gate stack 525, The
first insulating layer 104 and the gate stack 525 are alternatingly arranged in the staircase
structure 500.

{0060] In some embodiments, removing the sacrificial layer 106 includes wet etching or
sotropic dry etching that is selective to the first insulating layer 104, For example, the
etching rate of the first insulating layer 104 is slower than the etching rate of the sacrificial
layer 106. Iu some erobodiments, removing the sacrificial fayver 106 is also selective to the
second insulating laver 208. In some embodiments, the second insulating layer 208 is
optional, and removing the sacrificial laver 106 is selective to the etch-stop layer 310

{0061} Fig. 5B illustrates the details of a region 527 in Fig. SA, in accordance with some
embodiments of the present disclosure. The gate stack 525 can include a high-k dielectric
layer S25H and a gate conductive layer 525M. The gate conductive layer 525M is surrounded
by the high-k dielectric layer 525H, with one side next to the substrate opening 522.

{0062} In some embodiments, the high-k dielectric layer 525H can include hafnium oxide,
zirconium oxide, aluminum oxide, tantalum oxide, or lanthanum oxide films, and/or any
combination thereof. The high-k dielectric layer S2SH can be disposed by any suitable
methods such as CVD, PVD, PECVD, LPCVD, MOCVD, ALD, and/or combinations
thereof.

{06083} In some embodiments, the gate conductive layer S25M can be made from a metal,

such as tungsten, cobalt, nickel, copper, or aluminum, and/or combinations thereof. The
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metal can be formed by any suitable deposition methods, for example, sputtering, thermal
evaporation, e-beam evaporation, ALD, PVD, and/or combinations thereof.

{6064} In some embodiments, the gate conductive layer S25M can also be poly-crysialline
semiconductors, such as poly-crystalline silicon, poly-crystalline germanium, poly-crystalline
germanium-silicon and any other suitable material, and/or combinations thereof. In some
embodiments, the poly-crystalline material can be incorporated with any suitable types of
dopant, such as boron, phosphorous, or arsenic, and in the form of elements or a compound.
In some embodiments, the gate conductive layer 525M can also be amorphous
semiconductors.

{0065) In some embodiments, the gate conductive fayer 325M can be made from a metal
silicide, including WSi,, CoSiy, NiSiy, or AlSiy, etc. The forming of the metal silicide
material can include forming a metal layer and a poly-crystalline semiconductor using similar
techniques described above. The forming of metal silicide can further include applying a
thermal annealing process on the deposited metal fayer and the poly-crystalline
semiconductor layer, followed by removal of unreacted metal.

{0066} In some embodiments, the gate stack 525 includes an interface material between the
high-k dielectric layer 525H and the gate conductive layer 525M. The interface material can
include silicon oxide or silicon oxynitride, eic.

00671 The portion of the gate conductive layer 525M located on the sidewalls of the
substrate opening 522 {not illustrated in Fig. SA or 5B for simplicity), can be removed and
replaced by a fifth insulating layer 530. Removal of sidewall portions of gate conductive
layer 525M can be achieved by wet-etching or dry-etching. In some embodiments, the fifth
insulating layer 530 can be made of the same material as the first insulating layer 104 or the
etch-stop layer 310, and formed by similar techniques. In some embodiments, a portion of
the fifth insulating layer 530 can be removed from the top surface of substrate 101 and the
substrate surface can be exposed for electrical contacts in the subsequent processes.
Removing the fifth insulating layer 530 from the substrate surface can be achieved by, for
example, anisotropic dry-etching,

[06068] Referring now to Fig. 6, a staircase structure 600 includes vertical interconnect access
{VIA} openings 640 for each replacement SC layer 526. In some embodiments, photoresist or

polymer material can be used as a mask layer (not shown in the figure). A selective etching
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process can be used such that the etching rate of the third insulating layer 420 is higher than
the etching rate of the etch-stop layer 310. During the one or more etching processes that
form the VIA openings 640, the etch-stop layer 310 protects the underlying structure until all
the VIA openings 640 are formed throughout the staircase structure 600. For example, a VIA
opening 640L for a lower replacement SC layer S26L requires longer etch time than a VIA
opening 640U for an upper replacement SC layer 526U. An additional thickness H of the
third insulating layer 420 needs to be removed. The etch-stop layer 310 can protect
underlying materials of the replacement SC layers 526 on upper levels, before the VIA
openings 640 are formed for the replacement SC layers 526 on lower levels. For example,
during the removal process of the extra thickness H of third insulating layer 420, the eich-
stop layer 310 on top of the upper replacement SC layer 526U is not etched through, with a
remaining etch stop layer 310R. The remaining etch-stop layer 310R provides protection for
the replacement SC layers 526U, where the VIA openings 640U are already formed. The
staircase structure 600 is formed after the portion of the third insulating layer 420 inside all
the V1A openings 640 are removed for each replacement SC layer 526. The VIA openings
640 extend through the third insulating laver 420 and expose the underlying etch-stop layer
310. In some embodiments, the etch-stop layer 310 can be partially etched in some VIA
openings 640, as shown in Fig. 6. In some embodiments, the thickness of the etch-stop layer
310 remains substantially the same during the one or more etching processes that form the
VIA openings 640, because etch-stop layer 310 can be inert to the etchant used in the etching
processes. In some embodiments, the selective eiching includes anisotropic dry etching using
chemical etchant such as, for example, CF,, CHF;, C;Fs, or CsF,, and/or other suitable
etchants.

{6069] In some embodiments, prior to forming VIA openings 640, a second conductive
material can be disposed inside the substrate opening 522 of the staircase structure 500 (see
FIG. 5} to form a substrate conductive structure 643 (see FIG. 6). Accordingly, an electrical
connection is provided to the substrate 101 from the surface of the staircase structure 600, In
some embodiments, the substrate conductive structure 643 can be formed with any suitable
conductive material that can be the same as or can be different from the gate conductive layer
525M, and can be disposed using similar techniques. Additional planarization process can be

included to form a top surface coplanar with the top surface of the third insulating layer 420.
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{6670} Referring to Fig. 7, portions of the etch-stop layer 310 inside VIA openings 740 are
removed by reverse selective etching. During reverse selective etching, the etch-stop layer
310 can be etched faster than the second insulating layer 208, In some embodiments, the
reverse selective etching process includes anisotropic or isotropic dry etching using
chemistry, for example, G,, Na, CFy, NF;, Cl;, HBr, BCls, and/or combinations thereof. In
some embodiments, the reverse selective etching process includes wet chemical etching, for
example, phosphorus acid. A statrcase structure 700 is formed after the portion of etch-stop
layer 310 inside the VIA openings 740 is removed for each replacement SC layer 526.

[8071] Referring to Fig. 8A and 8B, a portion of the second insulating layer 208 and a
portion of the high-k dielectric tayer 525H in gate stack 525 are removed inside the VIA
openings 840, forming VIA openings 840 that extend through the third insulating layer 420,
the etch-stop layer 310, the second insulating layer 208, and the high-k dielectric layer 525H
and exposing the gate conductive layer 525M. In some embodiments, the etching process for
etching the second insulating layer 208 and the high-k dielectric layer 525H can be similar to
that used for etching the third insulating layer 420 or the etch-stop laver 310. A staircase
structure 800 includes a portion of gate conductive layer 525M, which is exposed inside the
VIA openings 840 for each replacement SC layer 526, enabling gate contacts for every 3D
memory cell.

j0072] In some embodiments, the second insulating layer 208 is optional and the etching of
the etch stop layer 310 exposes the high-k dielectric layer S25H inside the VIA openings
740/840. The high-k dieleciric layer 525H can be removed in the subsequent etching process
to further expose the gate conductive layer 525M inside the VIA openings 740/840. The VIA
openings 840 extend through the third insulating layer 420, etch-stop layer 310 and the high-
k dielectric layer 525H, exposing the gate conductive layer 525M.

[8073] Referring to Fig. 9A and 9B, a staircase structure 900 includes disposing a third
conductive material to form VIA conductive structures 945 in the VIA openings 840. The
VIA conductive structures 945 can be formed by disposing a third conductive material in the
formed openings 840 and directly on the exposed portions of gate conductive layer S25M. In
some embodiments, the VIA conductive structures 945 are directly disposed on the exposed
gate conductive layer 525M. In some embodiments, the VIA conductive structures 945 can

be made from a similar material as the gate conductive layer 525M. In some embodiments,
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the VIA conductive structures 945 can be disposed using a similar technique as the gate
conductive layer S25M. In some embodiments, the VIA conductive structures 945 can be
coplanar with the third insulating layer 420 using a planarization process such as, for
example, a CMP process. In the staircase structure 900, the VIA conductive structures 945
can extend through the third insulating layer 420, the etch-stop layer 310, the second
insulating layer 208 and the gate dielectric layer 525H, directly contacting and electrically
connecting to the gate conductive layer 525M for each corresponding replacerent SC layer
526. As discussed above, the second insulating layer 208 can be optional and in such
scenarios the VIA conductive structures 945 can extend through the third insulating layer
420, the etch-stop layer 310 and the gate dielectric layer 525H, directly contacting and
connected to the gate conductive layer 525M for each corresponding replacement SC layer
526. Therefore, the electrical conductive path for gate stack 525 of each memory cell can be
wired up to the surface of the wafer, enabling various configurations of word lines for the 3D
memory in the back-of-line process.

{6074} Fig. 10 illustrates an exemplary method 1000 for forming the word line contacts for a
three~dimeunsional memory array, according to some embodiments. The processing steps of
the method 1000 can be used to form memory device structures iHlustrated in Figs. 1-9. The
processing steps shown in method 1000 are not exhaustive and other processing steps can be
performed as well before, after, or between any of the illustrated process steps. In some
embodiments, some processing steps of exemplary method 1000 can be omitted or include
other processing steps that are not described here for simplicity. In some embodiments,
processing steps of method 1000 can be performed in a different order and/or vary.

{6075} At process step 1010, an alternating layer stack is disposed over a substrate, followed
by a repetitive etch~trim process to form a staircase structure. An example of the substrate
can be the substrate 101 described in Fig. 1. A layer stack within the alternating layer stack
can include a dielectric layer pair with a first insulating layer over a sacrificial layer. The first
insulating layer can be the first insulating layer 104 in Fig. 1 and the sacrificial layer can be
the sacrificial layer 106 in Fig. 1, and the dielectric layer pair can be formed using similar
techniques as the first insulating laver 104 and the sacrificial layer 106.

{0076} {One cycle of the repetitive etch-trim process includes an etching process that etches a

height of a staircase step and a trimming process that determines a width of a staircase step.
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The etch-trim process is repeated for a number of cycles, corresponding to the number of
steps or the number of dielectric layer pairs on the staircase structure. A mask stack can be
used for patterning and can be removed after the etch-trim process.

16077} At process step 1020, a second insulating layer is disposed on the staircase structure
with alternating film stacks. The second insulating layer can be the second insulating layer
208 in Fig 2 and can be formed using a similar technique.

[8078] At process step 1030, an etch-stop layer is disposed on the top surface of the second
insulating layer on the staircase structure. The etch-stop layer can be the etch stop layer 310
in Fig. 3, and can be formed using a similar technigue.

[0679] At process step 1040, a third insulating laver is disposed on the fop surface of the
etch-stop layer over the staircase structure, followed by an optional planarization process, to
form a surface coplanar with the uppermost poriion of the eich-stop layer. The third
insulating layer can be the third insulating layer 420 in Fig. 4, and can be formed using a
similar technique.

{6080] At process step 1050, an opening to the substrate is formed by etching through the
entire filro stack. Through the opening, the sacrificial layer of each dielectric layer pair in the
staircase structure is removed and replaced by a gate stack. A similar structure is shown in
Fig. 5A and 5B. The gate stack can be the gate stack 525 in Fig. 54 and 5B. The opening to
the substrate can be the substrate opening 522 in Fig. 5A. Removing the sacrificial layer
includes wet etching or isotropic dry etching that is selective to the surrounding first and
second insulating layer. Disposing the gate stack includes first disposing a high-k dielectric
layer and then a gate conductive layer. The high-k dielectric layer can be the high-k dielectric
layer S25H in Fig. 5B, and can be formed using a similar technique. The gate conductive
layer can be the gate conductive layer 525M, and can also be formed using a similar
technigue.

0081} Process step 1050 also includes removing the gate conductive fayer (or the conductive
portion) from the sidewalls of the substrate opening and forming an isolation barrier layer.
Removing the gate conductive fayer from the sidewall can be achieved by wet-etching or
dry-etching. The sidewall isolation layer can be fifth insulating laver 530 in Fig. 5A and 5B,
and can be formed using a similar technique. The sidewall isolation material deposited on the

substrate surface at the bottom of the opening can be removed by anisotropic dry-etching.
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At process step 1060, a second conductive material can be disposed over the staircase
structure, forming a substrate conductive structure tnside the substrate opening. The substrate
conductive structure can be the substrate conductive structure 643 in Fig. 6. A planarization
process, for example, chemical mechanical polishing, can be used to form coplanar top
surfaces between the substrate conductive structure and the third insulating layer.

At process step 1060, contact VIA openings are also formed for each staircase level
with selective etching. The contact VIA openings can be the same VIA openings 640 in Fig.
¢. The etching rate of the third insulating layer can be higher than the etching rate of the etch-
stop layer. Therefore, deep openings can be made for the bottom staircase level, while the
etch-stop layer is not punched through on the uppermost staircase level.

At process step 1070, the etch-stop materials inside the VIA openings are removed by
reverse selective etching. During reverse selective etching, the etch-stop layer can be etched
faster than the second insulating layer. At this step, the VIA openings can be the VIA
openings 740 in Fig. 7.

At process step 1080, the second insulating layer and the high-k dielectric layer of the
gate stack 1s removed inside the VIA openings, by using a similar etching process as that for
the third insulating layer or the etch-stop fayer. The conductive material of the gate stack i
exposed inside the VIA openings, enabling electrical connections to the gate of every 3D
memory cell. At this step, the VIA openings can be the VIA openings 840 in Fig. 8A and 8B.

At process step 1090, VIA conductive structures are formed by disposing and filling a
third conductive material in all the VIA openings in the structure. The VIA conductive
structure can be the VIA conductive structures 945 in Fig. 9A and 9B. The third conductive
material can be planarized subsequently to form a coplanar surface with the top surface of the
third insulating layer. The planarization process includes chemical mechanical polishing
{CMP). Residual conductive materials outside the VIA openings can be removed by touch-up
dry etching or wet etching. As a result, the conductive material in the VIA openings is
connected with the conductive material of the gate stack for each level of the staircase
structure. Therefore, the embedded gates of the vertically stacked 3D memory cells can be
electrically connected from a planar surface on the top of the structure in the subsequent
back-of-line processes, enabling various configurations of word lines for the 3D memory

array.
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{6087} Process steps 1010-1050 illustrate the formation of the staircase structure 500 in Fig,
5, in accordance with some embodiments of the present disclosure, using a replacement gate
technique. In this example, the sacrificial layer 100 is formed first on the staircase structure
100 in Figs. | at process steps 1010. The sacrificial layer 106 can be replaced by the gate
stack 525 at process step 1050 to form staircase structure 500. Detailed structure and method
of 3D memory with replacement gate is described in co-pending U.S. patent application,
titled “Method for Forming Gate Structure of Three-Dimensional Memory Device,”
{Application No. 16/047,158 and filed on July 27, 2018), which is incorporated herein by
reference in ifs entirety.

{0088] In some embodiments, the staircase structure 500 can also be formed with a so called
“gate-first” approach, where a gate conductive layer can be disposed in Fig. I and at process
steps 1010, in place of the sacrificial layer 106. The gate conductive layer can be a similar
material as the gate conductive layer 525M in Fig. 5B and can be formed using similar
techniques. The etch-trim process to form the staircase structure 100 can be modified
accordingly so that the gate conductive layer 525M can be etched instead of the sacrificial
laver 106. As such, the sacrificial layver 106 1n Figs. 2-4 can also be replaced by the gate
conductive layer 325M. At process step 1050, the step of removing the sacrificial layer 106
can be skipped 1o this embodiment. The substrate opening 522, the VIA openings
640/740/840, and the conductive structures 643/945 can be formed similarly as the ones in
Figs. 5-9 and using similar methods in process steps 1050-1090.

{0089] In some embodiments, a semiconductor structure includes a staircase structure having
a plurality of steps, and each step includes a conductive layer disposed over a dielectric layer.
The semiconductor structure further includes a barrier layer disposed over a portion of the
conductive layer of the each step. The semiconductor structure also includes an etch-stop
layer disposed on the barrier layer and an insulating layer disposed on the etch-stop layer.
The semiconductor structure also includes a plurality of conductive structures formed in the
insulating layer and extending through the etch-stop layer and the barrier layer. Each
conductive structure directly contacts the conductive layer of the each step.

{6690] In some embodiments, a semiconductor structure includes a staircase structure having
a plurality of steps, and each step includes a conductive layer disposed over a dielectric layer.

The semiconductor structure further includes an etch-stop layer disposed over a portion of
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the conductive layer of the each step and an insulating laver disposed on the etch-stop layer.
The semiconductor structure further includes a plurality of conductive structures formed in
the insulating layer and extending through the etch-stop layer. Each of the conductive
structure directly contacts the corresponding conductive layer of the each step.

j6091] In some embodiments, a method for forming a semiconductor siructure includes
forming a plurality of steps of a staircase structure. Forming each step of the plurality of
steps includes disposing a sacrificial layer over a dielectric layer and disposing an etch-stop
layer on each step of the plurality of steps. The method further includes disposing an
insulating layer on the etch-stop layer and replacing the sacrificial layer with a conductive
tayer for each step of the staircase structure. The method also includes forming a plurality of
openings in the insulating layer and exposing portions of the etch-stop layer. The method
also includes etching the exposed portions of the etch-stop layer in the plurality of openings
and exposing the conductive layer of each step. The method also includes forming a plurality
of conductive structures and each conductive structure is respectively formed in each opening
of the plurality of openings.

{6092} The foregoing description of the specific embodiments will so fully reveal the general
nature of the present disclosure that others can, by applying knowledge within the skill of the
art, readily modity and/or adapt, for various applications, such specific embodiments,
without undue experimentation, and without departing from the general concept of the
present disclosure. Therefore, such adaptations and modifications are intended to be within
the meaning and range of equivalents of the disclosed embodiments, based on the disclosure
and guidance presented herein. It is to be understood that the phraseology or terminology
herein is for the purpose of description and not of limitation, such that the terminology or
phraseclogy of the present specification is to be interpreted by the skilled artisan in light of
the disclosure and guidance.

{8093} Embodiments of the present disclosure have been described above with the aid of
functional building blocks illustrating the implementation of specified functions and
relationships thereof. The boundaries of these functional building blocks have been
arbitrarily defined herein for the convenience of the description. Alternate boundaries can be
defined so long as the specified functions and relationships thereof are appropriately

performed.
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[6094] The Summary and Abstract sections can set forth one or more but not all exemplary
embodiments of the present disclosure as contemplated by the inventor(s), and thus, are not
intended to limit the present disclosure and the appended claims in any way.

[6095] The breadth and scope of the present disclosure should not be limited by any of the
above-described exemplary embodiments, but should be defined only in accordance with the

following claims and their equivalents.
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WHAT IS CLAIMED IS:

A semiconductor structure, comprising:

a staircase structure comprising a plurality of steps, wherein each step comprises a
conductive layer disposed over a dielectric layer;

a barrier layer disposed over a portion of the conductive layer of the each step;

an etch-stop layer disposed on the barrier layer;

an insulating layer disposed on the etch-stop layer; and

a plurality of conductive structures formed in the insulating layer, wherein each

conductive structure is formed on the conductive layer of the each siep.

The semiconductor structure of claim 1, wherein the plurality of conductive structures extend

through the barrier layer.

The semiconductor structure of claim 1, wherein the plurality of conductive structures extend

through the etch-stop layer.

The semiconductor structure of claim 1, wherein the barrier layer comprises silicon oxide.

The senmiconductor structure of claim 1, wherein the eich-stop layer comprises one or more

of silicon nitride, a spin-on-dielectric, and a high-k dielectric.

The semiconductor structure of claim 1, wherein the each conductive structure directly

contacts a corresponding one of the conductive fayer of the each step.

The semiconductor structure of claim 1, wherein top surfaces of the plurality of conductive

structures, the insulating layer, and a portion of the etch-stop layer are coplanar.

The semiconductor structure of claim 1, wherein the plurality of conductive structures

comprise one or more of tungsten, cobalt, nickel, copper, and aluminum.
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The semiconductor structure of claim 1, wherein the basrier layer is formed on side and top

surfaces of the plurality of steps.

The semiconductor structure of claim 1, wherein a thickness of the etch-stop layerisina

range between 16 nm and 1000 nm.

A semiconductor structure, comprising:

a staircase structure comprising a plurality of steps, wherein each step comprises a
conductive layer disposed over a dielectric iayer;

an etch-stop layer disposed over a portion of the conductive layer of the each step;

an insulating tayer disposed on the etch-stop layer; and

a plurality of conductive structures formed in the insulating layer and extending
through the etch-stop layer, wherein each conductive structure directly contacts the

corresponding conductive layer of each step.

The semiconductor structure of claim 11, wherein the gtch-stop layer is formed on a side

surface and a top surface of each step.

The semiconductor structure of claim 12, wherein thicknesses of the etch-stop layer is the

same on the side and top surfaces of each step.

The semiconductor structure of claim 11, wherein the etch-stop layer comprises one or more

of silicon nitride, a spin-on-dietectric, and a high-k dielectric.

The semiconductor structure of claim 11, wherein a thickness of the eich-stop layerisina

range between 10 nm and 1000 nm.

A method for forming a semiconductor structure, comprising:
forming a staircase structure having a plurality of steps, wherein the forming of each
step of the plurality of steps comprises disposing a sacrificial layer over a dielectric layer;

disposing an etch-stop layer on each step of the plurality of steps;
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disposing an insulating layer on the etch-stop layer;
replacing the sacrificial layer of each step with a conductive layer;
forming a plurality of openings in the insulating layer exposing portions of the etch-
stop layer;
etching the exposed portions of the etch-stop layer in the plurality of openings and
exposing at least a portion of the conductive layer of each step; and

forming a plurality of conductive structures in each of the plurality of openings.

The method of claim 16, wherein the forming the plurality of openings comprises performing
an etching process on the insulating layer, wherein an etching rate of the insulating layer is

higher than an etching rate of the etch-stop layer.

The method of claim 16, wherein the etching the exposed portions of the etch-stop layer
comprises etching the exposed etch-stop layer at a higher eiching rate than an etching rate of

the conductive layer.

The method of claim 16, wherein disposing an etch-stop layer comprises disposing one or

more of silicon nitride, a spin-on-dielectric, and a high-k dielectric.

The method of claim 16, wherein forming the plurality of conductive structures comprises

disposing conductive materials directly on the exposed conductive layer of the each step.
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ABSTRACT

Embodiments of semiconductor structures including word line contact structures for three-
dimensional memory devices and fabrication methods for forming word line contact structures are
disclosed. The semiconductor structures include a staircase structure having a plurality of steps, and
each step includes a conductive layer disposed over a dielectric layer. The semiconductor structures
further include a barrier layer disposed over a portion of the conductive layer of each step. The
semiconductor structures also include an etch-stop layer disposed on the barrier layer and an
insulating layer disposed on the etch-stop layer. The semiconductor structures also include a
plurality of conductive structures formed in the insulating layer and each conductive structure is

formed on the conductive layer of each step.
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Forming a staircase structure with an alternating
laver stack over a substrate

—~—1010

v

Forming a second insulating layer on the top of the
staircase structure
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v

Forming an etch-stop layer on the top of the second
insulating layer on the staircase structure

—~—1030

v

Forming a third insulating layer on top of the
staircase structure

~—~— 1040

'

Forming substrate openings and an alternatingly
arranged insulator and conductive gate stack for the
staircase structure

—~— 1050

v

Selectively removing the third insulating layer and
stopping on the etch-stop layer in the vertical
interconnect access (VIA) openings on the staircase
structure
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Selectively removing the eich-stop layer and
stopping on the second insulating layer in VIA
openings on the staircase structure
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v

Removing the second insulating layer and high-k
dielectric film of the gate stack in VIA openings on
the staircase structure

—~— 1080
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Filling and polishing a conductive material in the VIA
openings and forming connection to each
corresponding conductive layer of the gate stack on
the staircase structure
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Doc Code: PA..

Document Description: Power of Altorney

PTO/AIAMRZA (D7-13)

Approved for use through 11/30/2014. OMB 0851-0051

U.3. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE )
REGISTERED PRACTITIONERS )

NOTE: This form is to be submitied with the Power of Attorney by Applicant form (PTO/AIA/S2E) io identify the appiication to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of

Attorney by Applicant form. If neither form PTO/AIA/S2A nor form PTO/AIAS2B identifies the application to which the Power of Attorney is

directed, the Power of Attorney will not be recognized in the application.

Application Number To Be Assigned
Filing Date Herewith
Jifeng ZHU

First Named Inventor

Title WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL
MEMORY DEVICES AND FABRICATION METHODS THEREOF
Art Unit To Be Assigned

Examiner Name

To Be Assigned

Attorney Docket Number 14123 0480002

SIGNATURE of Applicant or Patent Practitioner

Signature

/Donald J. Featherstone/

Date {Optional)

9/10/18

Name

Donald J. Featherstone

Registration
Number

33,876

Title (if Applicantis a
juristic entity)

Attorney for Applicant

Applicant Name (if Applicant is a juristic entity)

Yangize Memory Technologies Co., Lid.

NOTE: Tnis form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If

more than one applicani, use multiple forms.

*Total of QN gj } forms are submitted.

This collection of information i3 required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefil by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This coliection is estimated {0 take 3 minutes to complete, including gathering, preparing, and submitling the completed
application form o 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 Cfficer, 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 1480, Alexandria, VA 22313-1480.

"4

if you need assistance in completing the form, call 1-800-PTO-8199 and sefect option 2.
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Electronic Acknowledgement Receipt

EFS ID: 33675919
Application Number: 16126947
International Application Number:
Confirmation Number: 1077

Title of Invention:

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY

DEVICES AND FABRICATION METHODS THEREOF

First Named Inventor/Applicant Name:

Jifeng ZHU

Customer Number:

26111

Filer:

Donald J. Featherstone/Tonyia Skinner

Filer Authorized By:

Donald J. Featherstone

Attorney Docket Number: 4123.0480002
Receipt Date: 10-SEP-2018
Filing Date:
Time Stamp: 18:31:42

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)l Multll .Pages
Number Message Digest | Part/.zip| (ifappl.)
2016624
1 41 230480(?02§ontig?ationAppI yes 56
|Cat|0n.p 26633f90da33dc38c11163983602a3d06ed
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Transmittal of New Application 3 4
Authorization for Extension of Time all replies 5 5
Application Data Sheet 6 16
Specification 17 37
Claims 38 40
Abstract 1 1
Drawings-only black and white line drawings 42 54
Power of Attorney 55 56
Warnings:
Information:
Total Files Size (in bytes){ 2016624

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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TR STERNE KESSLER GOLDSTEIN & FOX

DONALD . FEATHERSTONE
DIRECTOR
(202)772-8629
DONF@STERNEKESSLER.COM

September 10, 2018

Commussioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Re:  U.8. Non-Provisional Patent Application under 37 C.F.R. § 1.53(b}

{Continuation of Appl. No. PCT/CN2018/101308; Filed: August 20, 20158)

Appl. No. To Be Assigned, Filed: Herewith

Forr  WORD LINE CONTACT STRUCTURE FOR THREE-
DIMENSIONAL MEMORY DEVICES AND FABRICATION
METHODS THEREQOF

Inventors: ZHU et al.

Our Ref: 4123.0480002

Commissioner.

The following documents are transmitted herewith for appropriate action by the U.S.
Patent and Trademark Office:

1. Utility Patent Application Transmittal Form (PTO/AIA/1S);

2. Authorization to Treat a Reply As Incorporating An Extension of Time
Under 37 CF.R. § 1.136{a}3};

3. U8 Utility Patent Application entitled:

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL
MEMORY DEVICES AND FABRICATION METHODS THEREOY

and naming as inventors:

Jifeng ZHU
Zhenyu LU
Jun CHEN

Si Ping HU
Kiaowang DAI
Lan YAQ

Li Hong XIAQ
A Man ZHENG
Kun BAO
Haohao YANG

§ PO Now York Svenne, §

P IORITLIN0N | F20R 0 aney | vernhovshwoom

Starem, Kesehy, Qolddaln & St RLLL

WL Wanhington, (0 30008
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Commussioner for Patents
September 10, 2018
Page 2

the application consisting oft

a. An Application Data Sheet (37 C.F.R. § 1.76) (PTO/ALA/14);

b. A specification containing:
i. 21 pages of description prior to the claims;
i. 3 pages of claims (20 claims);
it a one (1) page abstract; and
C. 13 sheets of drawings: (Figures 1-4, 54-38, 6-7, 84-88, 94-98 and
19).

4. An executed Power of Attorney by Applicant form (PTO/ATA/82B) and
the Transmittal for Power of Attorney form (PTO/ATIA/8ZA).

The above-listed documents are filed electronically.
Correspondence should be sent to Customer Number 26111,

This patent application is being subroitted under 37 CF.R. § 1.53(b) without Declaration
and without the required fees.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.

/Donald J. Featherstone/

Donald J. Featherstone
Attorney tor Applicant
Registration No. 33,876
DIF/Y-Gltas
Enclosures

9960939 _1.docx

Starem, Keosehy, Qoldsiel & FarRLLEL | D0 Now York Svenie

1 Wonhinghey {00 30008
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/126,947
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e o) N/A N/A N/A N/A 300
SEARCH FEE
R i) N/A N/A N/A N/A 660
EXAMINATION FEE
A ON e N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16(i)) 20 minus 20= OR [|x 100 = 0.00
INDEPENDENT CLAIMS ! *
(37 CFR 1.16(h)) 3 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total " =
s (37 CF?{ Iav16(i)) Mins OR [«x
=] Independent * Minus | *** =
E (37 onR 1.16(h)) OR |x
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = -
= (37 oFg{ ?16@)) OR [x =
% Independent Minus - = = OR |«x =
w (37 CFR 1.16(h)) = =
<§: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/126,947 09/10/2018 Jifeng ZHU 4123.0480002
CONFIRMATION NO. 1077
26111 FORMALITIES LETTER

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

100 NEW YORK AVENUE. W O

WASHINGTON, DC 20005
Date Mailed: 10/15/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.
+ The application search fee must be submitted.
* The application examination fee must be submitted.
+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 300 basic filing fee.

« $ 160 surcharge.

+ $ 660 search fee.

+ $ 760 examination fee.

+ $(0) previous unapplied payment amount.

+$1880 TOTAL FEE BALANCE DUE.

Iltems Required To Avoid Processing Delays:

page 1 of 2
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Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

* A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Jifeng ZHU
Zhenyu LU
Jun CHEN
Si Ping HU
Xiaowang DAI
Lan YAO
Li Hong XIAO
A Man ZHENG
Kun BAO
Haohao YANG

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/kgebremichael/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APIE)TI{JII\(/:IgglI{ON I 35115;1)1\1]SA?11‘E G%I;\]A?IBT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
T6/126947 0071072018 2812 0.00 2123 0430002 20
CONFIRMATION NO. 1077
26111 FILING RECEIPT
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.G.
1100 NEW YORK AVENUE, N.W. AR A DO

WASHINGTON, DC 20005
Date Mailed: 10/15/2018

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

Inventor(s)

Jifeng ZHU, Wuhan, CHINA;

Zhenyu LU, Wuhan, CHINA,;

Jun CHEN, Wuhan, CHINA;

Si Ping HU, Wuhan, CHINA;

Xiaowang DAI, Wuhan, CHINA;

Lan YAO, Wuhan, CHINA;

Li Hong XIAO, Wuhan, CHINA;

A Man ZHENG, Wuhan, CHINA;

Kun BAO, Wuhan, CHINA;

Haohao YANG, Wuhan, CHINA;
Applicant(s)

Yangtze Technologies Co., Ltd., Wuhan, CHINA
Assignment For Published Patent Application

Yangtze Technologies Co., Ltd., Wuhan, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 26111

Domestic Priority data as claimed by applicant
This application is a CON of PCT/CN2018/101308 08/20/2018

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201710774754.6 08/31/2017 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/11/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/126,947

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No

Title

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF

Preliminary Class
438
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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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0 UNITED STaTES PATENT AND TRADEMARK OFFICE

UNTTEDR STATES DEPARTMENT OF COMMERCE
nt and Trademark Office

R PATENTS
ia 22313-1430
APPLICATIONNUMBER | FILING OR 371(C} DATE |  PIRSTNAMEDAPPLICANT [ ATTY. DOCKET NOJ/IVILE }
16/126,947 09/10/2018 Jifeng ZHU 4123.0480002
CONFIRMATION NO. 1077
26111 FORMALITIES LETTER

STERNE, KESSLER, GOLDSTEIN & FOX P.L.LL.C.
1100 NEW YORK AVENUE, NJW.
WASHINGTON, DC 20005

Date Mailed: 10/15/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.83(b)
Filing Date Granted

ltemns Beguired To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below (o avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

« The stalutory basic filing fee is missing.
« The application search fee must be submilted.
= The appiication examination fee must be submitted.
» Surcharge as set forth in 37 CFR 1.16{f) must be submitted.
The surcharge is dus for any one of:
= jate submission of the basic filing fee, search fes, or examination fee,
* late submission of invenior's oath or declaration,
» filing an application that does not contain at least one claim on filing, or
= sybmission of an application filed by reference (o a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. if apphicant is qualified for small entity status, a written assertion of
smali entity status must be submiited o establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. {(See 37 CFR 1.28 and forms PTO/SB/15A and 15B.)

« $ 300 basic filing fee.

+ $ 160 surcharge.

« 5 660 search fee.

» $ 760 examination fee.

« ${ 8) previous unapplied payment amount.

«$ 1880 TOTAL FEE BALANCE DUE.

items Reguired To Avold Processing Delays:
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Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relales 1o the inventor's
path or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect fo each actual inventor no later than the
expiration of the time period sat in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.58(f).

« A properly executed inventor's oath or declaration has not been received for the foliowing inventor(s):
Jifeng ZHU
Zhenyu LU
Jun CHEN
Si Ping HU
Kiaowang DA
Lan YAO
Li Hong XIAOC
A Man ZHENG
Kun BAO
Haochao YANG

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512,

Replies should be mailed {o:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandriag VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Wab, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice”.
hitps://sportal.usplo.gov/authenticate/AuthenticatelUserl ocal EPF himl

For more information about EFS-Web please call the USPTO Electronic Busingss Center at 1-866-217-8187 or
visit our website at hitp/www usplo.gov/iebg,

if you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements i sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 2724800 or (571) 272-4200 or 1-888-786-01401.

fkgebremichael/
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Donald ]. Featherstone ES Sg@%‘ﬁ@ §§$$$§§§"

DIRECTOR e
STERNE KESSLER GOLDRATEIN & POX
(202)772-8629 : y :

DONF@STERNEKESSLER.COM

December 13, 2018

Commissioner for Patents Confirmation No. 1077
PO Box 1450 Mail Stop Missing Parts

Alexandria, VA 22313-1450

Re:  U.S. Patent Application
Appl. No. 16/126,947, Filed: September 10, 2018
For:  WORD LINE CONTACT STRUCTURE FOR THREE-
DIMENSIONAL MEMORY DEVICES AND FABRICATION
METHODS THEREOF
Inventors: ZHU et al.
Our Ref: 4123.0480002

Commissioner:

In reply to the “Notice to File Missing Parts of Non-Provisional Application,” dated
October 15, 2018, Applicant transmit the following documents for appropriate action by the U.S.
Patent and Trademark Office:

1. Online Credit Card Payment Authorization for $1,880.00 to cover:

$1,720.00 - Patent Application fee (including basic filing, search and examination
fees)

$160.00 - Surcharge for late filing fee or late Oath or Declaration
2. Original Declaration, executed by the inventors;
The above-listed documents are filed electronically.

Fee payment is provided through online credit card payment. The U.S. Patent and
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,
to our Deposit Account No. 19-0036. If extensions of time under 37 C.FR. § 1.136 other than
those otherwise provided for herewith are required to prevent abandonment of the present patent
application, then such extensions of time are hereby petitioned, and any fees therefor are hereby
authorized to be charged to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

/Donald I, Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
DJF/M-Y/d-o
Enclosures 10434079 1.docx
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Cossder, Goldviein & Fox BLLE | H00 Naw York Avernee, NW | Beshinglon, DO, 20008
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Electronic Patent Application Fee Transmittal

Application Number: 16126947

Filing Date: 10-Sep-2018

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY

Title of Invention: DEVICES AND FABRICATION METHODS THEREOF

First Named Inventor/Applicant Name: Jifeng ZHU
Filer: Donald J. Featherstone/David Ofori
Attorney Docket Number: 4123.0480002

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 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160

Petition:
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Description Fee Code Quantity Amount Sul:’-s'l'g(t;)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1880
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Electronic Acknowledgement Receipt

EFS ID: 34579951
Application Number: 16126947
International Application Number:
Confirmation Number: 1077

Title of Invention:

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY
DEVICES AND FABRICATION METHODS THEREOF

First Named Inventor/Applicant Name:

Jifeng ZHU

Customer Number:

26111

Filer:

Donald J. Featherstone/David Ofori

Filer Authorized By:

Donald J. Featherstone

Attorney Docket Number: 4123.0480002
Receipt Date: 13-DEC-2018
Filing Date: 10-SEP-2018
Time Stamp: 16:55:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1880

RAM confirmation Number

121418INTEFSW16560200

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.)
5425498
2018-12-13-Reply-Missing-
1 Parts- yes 7
Declaration-4123-0480002.pdf | 512ac86975784290bac715719c28f3027c0
eB8947
Multipart Description/PDF files in .zip description
Document Description Start End
Oath or Declaration filed 4 7
Applicant Response to Pre-Exam Formalities Notice 2 3
Miscellaneous Incoming Letter 1 1
Warnings:
Information:
37334
2 Fee Worksheet (SB06) fee-info.pdf no 2
530e23cdab5155¢16dc011d74397ff6d Sfal
Warnings:
Information:
Total Files Size (in bytes){ 5462832
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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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Alty. Docket No, 4123.0480002
COMBINED DECLARATION AND ASSIGHNMENT

BECLARATION
As the below named inventors, I hereby declare that:
This declaration is directed to:
] The attached application, or
] United States application or PCT international application number 16/126.947

filed on September 10, 2018

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

i believe that 1 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
both.

ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and
valuable consideration paid to each of the below named inventors, each of the below named
inventors, hereby sell and assign to Yangtee Memory Technologies 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 (hereafier 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 WORD LINE CONTACT STRUCTURE FOR
THREE-DIMENSIONAL MEMORY DEVICES AND FABRICATION
METHODS THEREQF for 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) therefor, 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 Letiers
Patent therefor listed above in part {a), to the full extent of the term or terms for
which Letters Patents issue, and
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Appl. No. 16/126,947
Atty. Docket No. 4123.0480002

{(c) in any and all inventions described in the patent application identified above in
part {a), and in any and all forms of intellectial and industrial property protection
derivable from such patent application, and that are derivable from any and all
continuing applications, reissues, 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 couniry in which any such application is filed, as may be
applicable;

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

The below namied inventors agree to execute all papers necessary in conpection with the
application{s} and any non-provisional, continning (continaation, divisional, or comtinuation-in-
part}, reissue, reexamination or corresponding application{s) thereot and also to execute separate
dssignments in connection with such application{s} as the Assignee may deem necessary or
expedient.

The below named inventors agree to execute all papers necessary in connection with any
patent enforcement action (judicial or otherwise) related to the application(s) or any non-
provisional, contimiing (continuation, divisional, or continuvation-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
entire 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 26111 are the legal representatives of,
and attorneys for, the assignee, and are NOT the legal representatives of, and attorneys for, the
inventors.
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Appl. No. 16/126,947
Atty. Docket No. 4123.0480002

IN WITNESS WHEREQF, execunted by the below named inventors on the date opposite

his/her name.

LEGAL NAME OF INVENTOR

Inventor:  Jifepg ZHU Date:

Signature of Inventor:

~ 200
Jrf%ﬁ, Al
I

LEGAL NAME OF INVENTOR

Inventor: Zhenyu LU Date:

)/ g
Signature of Inventor: 5-A”€";“’" L

LEGAL NAME OF INVENTOR

Inventor: Jup CHEN Date: Qﬁ?g RURS
fk /\]
o~ o
Signature of Inventor: S WA C}f 5
LEGAL NAME OF INVENTOR
Inventor: _Si Ping HU Date: Wi . 4. of
Signature of Inventor: S P:\ wy Wl
g
LEGAL NAME OF INVENTOR
Inventor:  Xiaowang DAI Date: 2018 112
Signature of Inventor: )GM F/ﬁ’“f M {
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Appl. No. 16/126,947
Atty. Docket No. 4123.0480002

LEGAL NAME OF INVENTOR

Inventor: Lan YAO Date: 29{8 R 4 /AN By

Signature of Inventor: L; @ }2&0

LEGAL NAME OF INVENTOR

Inventor: _Li Hong XIAQ Date: @/‘9!@ . 19, el
| hend O/
Signature of Inventor: (\\)L Q \ M A0

LEGAL NAME OF INVENTOR

Inventor: A Mag ZHENG Date: 20 [5 . 7. }’1

Signature of Inventor: A M on ZH E{A/ 6

LEGAL NAME OF INVENTOR

Inventor:  Kun BAO Date: 2otk [0 272,

Signature of Inventor: /% g éO

LEGAL NAME OF INVENTOR

Tnventor: _Haohao YANG Date: N i8S e [
A

Signature of Inventor: |- Mﬁ‘/‘?‘f { AN &

10202996_1.docx

Page 4 of 4

Micron Ex. 1002, p. 78
Micron v. YMTC
IPR2025-00117



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APIE)TI{JII\(/:IgglI{ON I 35115;1)1\1]SA?11‘E G%I;\]A?IBT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
T6/126947 0071072018 2812 T80 2123 0430002 20
CONFIRMATION NO. 1077
26111 UPDATED FILING RECEIPT
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.G.
1100 NEW YORK AVENUE, N.W. KOO LA LR ACA Al

WASHINGTON, DC 20005
Date Mailed: 12/18/2018

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

Inventor(s)

Jifeng ZHU, Wuhan, CHINA;

Zhenyu LU, Wuhan, CHINA,;

Jun CHEN, Wuhan, CHINA;

Si Ping HU, Wuhan, CHINA;

Xiaowang DAI, Wuhan, CHINA;

Lan YAO, Wuhan, CHINA;

Li Hong XIAO, Wuhan, CHINA;

A Man ZHENG, Wuhan, CHINA;

Kun BAO, Wuhan, CHINA;

Haohao YANG, Wuhan, CHINA;
Applicant(s)

Yangtze Technologies Co., Ltd., Wuhan, CHINA
Assignment For Published Patent Application

Yangtze Technologies Co., Ltd., Wuhan, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 26111

Domestic Priority data as claimed by applicant
This application is a CON of PCT/CN2018/101308 08/20/2018

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201710774754.6 08/31/2017 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/11/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/126,947

Projected Publication Date: 03/28/2019

Non-Publication Request: No

Early Publication Request: No

Title

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF

Preliminary Class
438
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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.

page 4 of 4

Micron Ex. 1002, p. 82
Micron v. YMTC
IPR2025-00117



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/126,947
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e o) N/A N/A N/A N/A 300
SEARCH FEE
R i) N/A N/A N/A N/A 660
EXAMINATION FEE
A ON e N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16(i)) 20 minus 20= OR [|x 100 = 0.00
INDEPENDENT CLAIMS ! *
(37 CFR 1.16(h)) 3 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
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Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/126,947 09/10/2018 Jifeng ZHU 4123.0480002
CONFIRMATION NO. 1077
26111 PUBLICATION NOTICE

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
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WASHINGTON, DC 20005

Title:WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF

Publication No.US-2019-0096810-A1
Publication Date:03/28/2019

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
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,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

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

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
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.

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

page 1 of 1

Micron Ex. 1002, p. 84
Micron v. YMTC
IPR2025-00117



PTO/SB/08a (07-0¢)

Approved for use through 11/30/2020. OMRB 0651-0031

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

Under the F‘gpemvork Reduction Act of 1995, no persons are requ_gared to respond o a collection of information unless it contains a valid CMEB control number.

Substitute for form 1449/PTO Campiete if Known
Application Number 16/126,947
INFORMATION DISCLOSURE il s Soptembar 10, 2018
First Narned Inventor Zhu et al.
STATEMENT BY APPLICANT A Ui 2811
{Use as many sheets as necessary) Examiner Name GURLEY, LYNNE ANN
R aheot 1 [ of 12 Attorney Docket Number {4123 0480002
U. 8. PATENT DOCUMENTS
Cite Document Number Publication Date Name of Patentee or Pages, Columns es, Where
No.! MM-DD-YYYY Applicant of Cited Document Relevant Fassages or Relevant
Number-Kind Code? (Fmwn) Figures Appear
1| Y5 2013/0313627 A1 11-28-2013  |Lesetal
2 | Y5 2016/0118308 A1 04-28-2016 |Yonetal
3 | Y5 5828884 B2 08-09-2014 |lLeestal
4 | Y5 9,515086 B2 12-06-2016  {Yonetal
Us-
Us-
Us-
us-
Us-
Us-
Us-
us-
Us-
LUs-
LS~
[N
Us-
Us-
LS~
FOREIGN PATENT DOCUMENTS
Examiner Cite | Foreign Patent Documnent Publication Name of Patentee or Pages, Columns, Lines,
Initiats” No.! Date Applicant of Cited Document Where Relevant Passages R
MM-DD-YYYY Cr Relevant Figures Appear | T°
Country Code® Number ¥ Kind Code® (7 krnown)
FP1 |CN-104308004-A 03-04-2015 {SANDISK TECHNOLOGIES INC.
Fp2
FP3
FP4
FP5
FPg
Examiner Date
Signature Considerad
) TERAMINER. Itial if re:’erenc:g considerad, whether or not citation is in conformance with MEED 806, Draw ine through citation If not in conformance and not

 formn with next communication to applicant. ' Applicant's unigue citation designation number (optional). “See Kinds Codes of
USPTC Patent Documenis at or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPQ Standard ST.3). * For
Japanese patent documents, the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by
the appropriate symbeols as indicated on the document under WIPQ Standard 87.16 if possibie. ﬁApp!icam is to piace a check mark here if English language
Transistion is attached.
This collection of information is required by 37 CFR 1.87 and 1.88. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTC to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 87 CFR 1.14. This collection is estimated to fake 2 hours to complete,
including gathering, preparing, and submitting the compieted application form to the USPTO. Time will vary depending upon the individual case. Any commenis
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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SERD FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 14586, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTC-9189 (1-800-786-9189} and seiect option 2.

considered. Include copy of

i8]

Micron Ex. 1002, p. 85
Micron v. YMTC
IPR2025-00117



PTO/SB/08D (07-09)

Approved for use through 11/30/2020. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1885, nio persons are required to respond to a colfection of information unless it contains a valid CMB control number.
Complete if Known

Substitute for form 1449/PTO

Application Number 16/126 947

INFORMATION DISCLOSURE | Filing Date September 10, 2018
STATEMERNT BY APPLICANT | First Named inventor [ ot o

Art Unit 2511
{Use as many sheets 3s necessary} -
Examiner Name GURLEY, LYNNE ANN
Sheet 14 o 11 Atterney Docket Number 14423 0480002 j

NONPATENT LITERATURE DOCUMENTS
Examiner | Cite inciude name of the author (in CAPITAL LETTERS), title of the article (when appropriaie), fitle of
initials™ No.! the item (book, magazine, journal, serial, symposium, catalog, efc.}, date, page(s), volume-issue T2
number(s), publisher, city and/or country where published.

International Search Report and Written Opinion of the International Searching Authority directed to related International
MNFL1 |Patent Application No. PCT/CN2018/101308, mailed November 21, 2018; 6 pages.

o
e
e000000000000063

Examiner Date

Signature Considered

*EXAMINER: Initial if reference considered, whether or niot citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considerad. Include copy of this form with next comir ation to applicant.

1 Applicant’s unique citation designation number {optionat). 2 Applicant is to piace a check mark here if English Ianguage Translation is attached.

This collection of information is required by 37 CFR 1.98. The information is required to obiain or retain a benefit by the public which is to file (and by the USPTCO
to process) an application. Confidentiality is govemnead by 35 U.8.C. 122 and 37 CFR 1.14. s collection is estimated to take 2 hours to complete, inciuding
gathering, praparing, and tting the completed application form to the USPTO. Time wilt vary depending upon the in ial case. Any comments on the
amount of time you require to complete this form andior suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES CR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.0O. Box 1458, Alexandria, VA 22313-1458,

#
t

If you need assistance in completing the form, cail 1-800-PTC-9199 (1-800-786-9189} and seject option 2.

Micron Ex. 1002, p. 86
Micron v. YMTC
IPR2025-00117



-

CN 104396004

(19) e AR £ FEE R FIR =S

2 %

(12) KEREH|EHIE

(10) HiFAHE CN 104396004 A
(43) HiIFATWHE 2015.03. 04

(21) BiES 201380033310. 7
(22) HiEH 2013.05. 16

(30) TR AEANELE
13/478, 483 2012. 05. 23 US

(85) PCTEHBRARIFIFEANERME B
2014. 12. 23

(86) PCTEPRERIERIRIBEURE
PCT/US2013/041410 2013. 05. 16

(87) PCTEHBRARIBRI AN LR
W02013/176960 EN 2013.11.28

U BIFEAN Fid LB m AR A
ek 52 S R A
(72) RBAAN FHETT 7. Bk S. BRI

(74) TRIRIBNA Lm0 ML HIT S 55 B
11105

REA 2

(51) Int. Cl.
HO1L 21,768(2006. 01)
HO1L 27-115(2006. 01)

(54) &BREMR

= HEATAERS BE AN 22 G fol B H 38 i
(657) BHE

—Fh s 2 G RN TR Z VA A RS
TEAREZREE, ZEZHEEORFE 2 D3
BXIRANE DA IR 2R A S
EHEMEREMEZANTHE. ZTREEEEZ
ZA4SHE BTSRRI IEE (122),
TEZ M2 2 )2 (122) 1 B J7 T2 R — r a2k
2 (124), TEiZ 3 — A% Z 1 7R3 m
HHEE (126) AR Z 90 2 B T7 T R — A
)2 (128) o Z VR AL S Th 2 2 A Bl T D
(130A-E) , I 7E Z Bl X 380 h iz i 2 260 R 2
A R CERfite I L L ey SR LY I cR ik 3 =
LZzENTFHE.

RRERAATT B8 105
3 1 18 1378 FEY pren
l %‘RQ # \j < )
= 3 L N
SN N NN
] VU N N\ N
LR RS IR {%-
52| Y 3 N X\\‘
/.,; 2 = N9 o
A K N g
s P hsg \kg\‘ .
i ;F S ] S ;
i 2\\ 3
AR N 1 & é;‘z

Micron Ex. 1002, p. 87
Micron v. YMTC
IPR2025-00117



CN 104396004 A W F O E Ok B 1/4 9

Lo —Fifilis 2 FARAn i 7515, A5

AT AR D 2 JE, G5 20— A RE DN D A DI, 1202 A X
BFEAIEA S EENZ SRR

fEIZZ AT R L RVE R 2R

EZMZN I Z R LT — A %)

TEAZH — M2 2 i B T5 B AT AR =

FEAZAHE 2 0 BT TR el — g = LR

T2 22 A FE R 1, 2 S AR A DR Rz ) 2 2 AR M 2 A )
FAZHE —WAZR, Rlikize iR,

2. WIACMEESR 1 BTk 9773, Hod

ZEANSHEAEES - IHE - FHEEME SRR, Z2 0N SRR T
FHR BT EL, 258 PR Tz R B R A B R A R AR B
s

A PR REARE M, S A R R A e R, BB R G B
S E R i1 Y

ZZ D HEAIOT O FE S BRIT DRSS AT O, 258 AT D 25— 3
MR IR EE — 0 43, 50 Bl O @ &5 — =2 L&,

3. WIBCMEIR 2 Frik 535, IS AR — BT O R R — 5 AR A 2R
AT R R S AR A, HE Az A B T R A i A S SR

4. WORIREDSR 3 Pk 0773, o iz ih 20 R AL HS -

i 2R — Tz AL 22, 4 AR = AT D8 iz 260, S PE i 20322 2 Sl T D i
R SURCY SRkt 97

A 5 i 2 25, A AR - B4 R AR D ih 2 260k, SE PR Z11% 2 A ik
TS &, iz =

A28 = v 240 22, A IR i 2 260 B R AR N ih 20 250 b, e P iz iz 2 4>
BT VRS =8, o s AR

A P 27 DY it 2 A 22, e PEVE L 20 2 22 A BT VRS DY 38 0 o i iz 3O i el 2
Kbz, BlikizE2 R

5. WIRMESR 4 Pra® ity irik, Ho -

15 P2 A RIAZ SR = b 2 SR AR R 5

ZH 2 SE I AGZ R D 24k 2 R AR R A

ZH R EY A i 2 = AN E Y

AR 2 281 B R FZSOE (gt = AR AR R AR

R AR FNZ R G R B AR R AR L

ZITE R R BAE 52— R G Z A AR

6. WIAUCHIEEK 5 P iy 77, Hod

AU R 2 2 B R FZAOE (R 2 A5 AR R i = AL kL 5 LU

AR L A G Z WA R R AL R

7. WA E SR 6 Pk i ik, Horhiz i 2 20 R AR FALEE, 258 — A 2B AR A

2

Micron Ex. 1002, p. 88
Micron v. YMTC
IPR2025-00117



CN 104396004 A W F O E Ok B 2/4 B

ACTE , Z A R S B, OF HaZss g R iR e k.

8. WIBIFIESR 4 Jrik iy Jrik, L -

ZIUTE R 2 2611 2 S A G Az AN E D B AR SRR, OF
HAg— M ENEZZMX iz SRR BT SR EEE

5 AR R HAT A AR I R RS AP Y BRI

I AR AEZEE — PR o LR R LR

B VR & W A T AE T 2 T 1) rP R B T A 5 2 A TR T A R A R S AL

TR G B2 T AE 2] T 1) P R S P 4 2 2 O IO i e K R B Ak 5 DL

BEZIAR I G BB T7 B0 2 2 B 2 58 I, fEiZ R R S BT BRIk R
WA,

9. WIARAEISR 2 Pra® v ik, o -

1Z BB AL I B NAND 3¢ E.

R K B
EAN G ORI, A i A2 B PRI R — A 0 T o 4 B AT 1 T
S A T A A

Z A FELAT i 47 D, B FELAT A7 XU 12 2 A R SARVEIE AR N — D AHAR BEE 5
4

Z AR AR, HAT PR, FEACPAT TS R i AR A, Foh iz 2 R
WAL A2 D — AL R E P SR — S UM A AR R 2 5 R B S SR s
HLAR 5

ZEH R AR IR A0, MAZCHEE DO A R A DO 5 DL

I R R ZEE I R B 0, AR DO R A R A X

10. —Fiifili& 2 b i) U7 ik, A -

RO ZERP 2 REE, Z2 B 20— DB AR D — AR X
B Z B DO AR IE N SRR SRR TSR BTSSR AT
LG R LTI RAT 20T D AR, R Tz 07 )=

e 221 2 T S LA TG IS PE R 08 5 A T 28 B AE A ISR — O 5

T2 R ERAEZEE — T L P R B AR — 503, DAEZ LB bR A 12 J o — ik
JFOE—# )

HE— P Z T SR DAyl R BEANTE BT, DA i 2 i R B R 38 T

L1 AR 10 Frak (77 9%, HeA i 2] i s g bR — #7305 2k — 20 iz
P R D IR AN A A

12, BBCRIER 11 PR 97725, e TR 4R Sl 20 ooy )2 LAYk / ) G JEE FEE R 68 T, AT 5%
Hr AR ZIEBL P R =T CORN 2 2 B A 1% 050 — T DO RNZER 0 O R i s g bR — 30
53> VAR AR WL b B T A2 58 — el O 38— 30 2 R — Bl I I 28 — 8047
FEAR S AT O PR R AT R

13, WAUCMIEESR 12 Prik 7775, i A FR AR S ih 21204 /= L 2 2 B A Z B P T A
HIZZ AT, IF B ZNZ 2 AT RO R A, P Rz s b i — T 0, 2
rizzANTHZE.

Micron Ex. 1002, p. 89
Micron v. YMTC
IPR2025-00117



CN 104396004 A W F O E Ok B 3/4 B

14, JOBORESR 13 BTk 75, Hop .

ZENTSFHEARER LI E-SRBENFE _RBE 22— E SR EMT
R BT E R, B T RHEN TR BT B SR AR
ey

AR SRR E S, B E oA i E S E, BRI S I E Za b

*%K’J'J\ :U\E{

E DR T OVRLRE S — R T CVRIAE Al O, 2058 — R e 2 — 3
B2 %S 50, 1280 e T e 25 — S 2 BRI .

15, WIARIEESR 14 Frl ) 7745, I BRSPS —Hlot O B GE — S B i 7E 1%
B R ANIT O IR AR S i, P — A L R TS A R R A SR

16. QAR E SR 15 Prak it ik, .

ZASEAFRIE T NAND 288

ZHEE R I A -

A FHWE, K 2 R E N A 2D — A B AR T J T AT R
(] 3= 2 1 B

2 A~ FLART A7 DI, RS FEL T i A7 DX B 5% 2 A S AR TE AR Y I — D AR R R
DY

Z A AR, B PR, BT Tz IR iz R G, HoZz 2 - g
MAFE 2SS — 2B R T2 b — Do — I AR 25 R E R i o 3
FLAR

R SR RS M AR 3, RS D A A i A X s 5 A

y3

1% g R RRZEE I AR R A 0, IR DS A A i i X

L7, AABURIEER 10 Brak (97775, iz )2 SR U ST isn 2 0F Hiz s G Fe il
B,

18, —MZHAE, I -

F O — A E KA D — DA 2 D DB R 2SN P
JZ, iz S W 2T AR Z AR DR 0 & B B 5

BTz S R ET7 OB 2 E)R

(A=A R ST (M sl N kGt S

r Tz — 4e g R 1 BT RFLTR AL Z

LTzt = a0 BT s AR

2RI 1T, A AR Z e ik X B P R 2 R G AR R
MHZER G R, BIIEZZ TR B

Z AT B, iz 2 A A AR N R M T 2 AT O BIAR R K —
A LA S L Sz 2 > 3 LR AR R = r

19, WIRCRIEER 18 BTk i 7k, Hod

ZENFHEREHERD AR RN SRR, z2 0N FHRERAEMT
R EJ7 15— 2B AP 2 e R Tz R BT R AR B s A E

4

Micron Ex. 1002, p. 90
Micron v. YMTC
IPR2025-00117



CN 104396004 A W F O E Ok B 4/4

s

ZE— S HEERREE &0, i i iz S E, BRI EENE D
iy s

ZE AT DRSS EAR T RS — BT 1, AR O R i AR
HLE R 300, 58 e D e 2 g — S 21 BRI

%2 AT A S — S R A, TR — AT O

ZE AT AL R S A, TR BT O s BLAL

Z S LS SRR R R

20. WIRCRE SR 19 Pk s, Hp .

ZALTE Mz £ HE FNZILIE B = SRR A R A k)

S — WA E TN A 2 B REAR R A kL s BLAZ

ZHIE R 2 AR X — A B R

21. WAR)EE SR 20 BTk i) s, Hodb .

AL TE RV 2 26 1 1 )2 0L T2 (K474 J = B RE AH R S AL R B 5 B

LS — S A RN B A 2 AR AE R I AL A

22, WIRIRELR 21 PRk 77 v, Hoh iz iz 2 b B ds St 58 — 4 2k
EALEE, ZWE S AR R AR, DLAZSE A g AR R,

23. W E SR 19 Pl i) 7, Horp

2B E AFEEEE T NAND 258

IZEEE XA

Z A RIE, b 2 AR SR E RN 2D AN SR AR IE TR IR
() 3= R T AE

2 A HL faf it A7 X 8, BEAS AT A7 X 3 5 1% 2 A2 S ARV 8 AR R T — DM AHAR R E
UL A

Z AP I AR, B ARk, JEACPAT Tz R B SR 2 o, Hop a2 Al
WSS R EH P2 D — D FE s dIM BRI E 1% 58 A B b 9 58 8 A
Ak s

ZAE— T BB RE A — IR AR — 0 05, M SR B DX S A A e M DX sk LA

4
%R R R IR PR R B 0, AR D o A R A [X
24. GIBCMER 19 Prdk vy Jrik, o -
I 2 & B2 G R g E AN E S D B RAY SRR, I
HAg— M ENEZZMX SRz SHRZER BT E R EZE
I AR BAT R AR T RS ACT [ ()RR
ZHE G RAEIZE — SRR M LT AR e R LR

Micron Ex. 1002, p. 91
Micron v. YMTC
IPR2025-00117



CN 104396004 A 1‘5& FA :P-' 1/8 7L

ZHEEFEREI NS IR R ESE X

BRI

[0001] AU WK MR Je o 3 (R B AU, ey 9l K — 4k (3D) T 1. NAND Ff AILHL 2 — ¢
B HAE T

HREAK

[0002] T.Endoh 22 A [ #5 B N “Novel Ultra High Density Memory With A
Stacked-Surrounding Gate Transistor (S—-SGT)Structured Cell”, TEDM Proc.
(2001) 33-36 HSCFATF T =44k F NAND 5o #RT1MT, iZ% NAND A R4 T4 spoc—froc. i
—2 b, NAND H2 [ Ut DX s R AE T R R RTRE I 1) T 2T i, 12 L 2 AL R BE (] g 1 B R
TE AN 204 SRR — 3 43, X S U T R EURIHETE A7 R X R .

LZIAAE

(00031 —ASLHEFI e FhiliE 2 AR U7k T AR T AR T 2 9k
B B D D RE DO 2 b A X iz X R IE N B E = A
SR ZEREREZE N SRR LT RIUER R 2R, iz z] 2B R
ETTTE R AR, (EAZR - A R E BT TR ST RO 2 AR Z A 2 i BTy
TERCER AR . 2T RS SRR 2O O, %2 RO O 2 el X B
PR R R SR AR AR, Bl Z 2SR

foooa] G SEHEBIS K — AliE 2 R T 2T AR M T 2 R 2 R
BEE, WA R D A BEE KA DA O A X SRS O G R 2
MR TiZT R LT RRBSE)R, T ZB5)R 1 07 RAT 2 AT DR B
FAL FAZHAE LT W= o 1% T7 VRIS BARS R 2l = DAY TS R0 B, AT %
LEAZSEAL R RIS — T O, Wz A R 22 B T2 — JT LR i — &80 LUB e FL 4
SR B R AT VR BB 03 s S RN Z g 2 DAY /D 5 R 8 B, AT %
FEAZAER A 195 T O,

(00051 75— SEHI MR A b AR E N 2 D MR X B 2 SO %
X IMAFTEZNHEREFUR. XPUREREZEMX BT EH B %, ZREEaE
1E1ZFHZE EITRIIUE M2 2002 ez 2 2Ok 2 ETTRIE — AAG)E ARl
Y% )2 b (A SRR A 2 O IR R R B EE 2 AT O, S
FEF A DR A 2 20 B2 R — AR PR R SR, Bk iz Tl
2o B ERBEZ A L. 2 FE A AR R M Tz 2 AT I R
AL O B A S R S 22 T U RO N A R

21 152 BA
fooo6] P& 1A-1B 73 il — S E ] A 1) NAND #F f (A A bk T Pl ROORF R Ak i P o s 1A
EAZAECENEE 1B ek Y-V FMALRT R P, T 1B R ZAE A B 1A gk XX [

6

Micron Ex. 1002, p. 92
Micron v. YMTC
IPR2025-00117



ON 104396004 A i B P 2/8 T

A A e

00071 =] 2A 1 2B F3 7l A2 55— A SEHEAG] T ey NAND A2 P (0] P A bl T P R0 A A T e - )
28 FEZBSE WA K 2B e Y- A AT 1L i 1] 2B iR B WY R ] 2A hE X-XT Y
PR A A T

[0008] & 3 J 35K NAND H (74 255 B s = Ul 9«

[0009] P& 4 JEoRH T M AR OB i 0 5 LI NAND HR A7 fifs g 28 B R O i i e |
s (SEM) Ef5.

o010l & 5 S il = B fh 1) % I 7 VAR B UL .

00111 &l 6 JEARIE— >S4 il 2 Al ) 77 i s = U e o

00121 & 7 JE4EfkE 6 A B Ingn 1 i n E Ui o

[0013] [ 8 j2untH THRE — il s — OF ) AMHENIFE NS —IIENHEN
P B R T

[0014] & 9a 2 nH TES LB HZ IR/ N 600nm BFEE— (R ) A HZ K IRFETE
R = HIE A SR R B B

[0015] & 9b JE R T 7ESE LB A HZEIER Y 400nm BT — (F ) A HZE IFE(E
K I R R R AT E

[oo16] & 10a—10b 43 AR AL G — A S 4] 1) 7 Tl 31 22 G e fish 59 U7 2 v 59— 2D BRI )
P88 1T P AR A A A 1 ]

(00171 & 10c—10d 43 5 2 B 10a—10b [FI7EHlE 22 Bflr) 77 v 1 — AN 55 S0 IR 4
At 7 1T P R A e

[0018]  [&] 10e—10f 43 /2 ¥l 10a—10b WIAE#iliE 2 SRl ) 7 i 19— 5 825 BRI AL
TR B R PR AR T P

[0019] %] 10g—10h 73 i /& [¥] 10a—10b [FILEIE 2 SR Am I J7 v B — N Ja S0 BRIV AL
et 2 1] R A R P o

BAEXiEAR

[0020] Ky Zs REBM I an T R A B St 9) o  RV PRAFE, DL SE A ) = el A R AS B
T S A, 1A A PR A A B

[0021] B )7 = HEfF f A5 R A1) 2 2 AR OB e — D S R i e ke b,
MARAIRARIR. ATE B R S & — R a2 BRI Z RS [ — D TR
HZ o AH S, 4k [ 21 AT DA 20 ol T8 R OR o e e AT — A LU Bl B0 AP i A e
B, Wi4E Leedy B4 “Three Dimensional Structure Memory” B)3SH L H)'5 5915167
OB I TR AR S BT RS T AT i 2 2 R A2 A o A ORE FUORS B A 3 5 ME S A7 i
o (EEEA AT AT LA IR B MAF i 25 0P R B o AHR H TR 28— TT IR TR i
LE53 SLRIAT IR L, Bl RE B AR Al s AN A2 B IR B B8 —HEAF i AR B4 o

[0022] Az B SIE90 A 3 ) s i 3D B2 1) 22 2 A7 il s BE A 0 e ol i) 5 vk £
— AL, 2 AT A R R AR A D R X U R D A R i X B, A A R T
(45 fr 5 5 NAND £ 180) A7 Tz /b DMAE DXL, 2 Gz Tz /b — MRl X B
B 3 T 4 s BAA LU S PR 18, 22 2030 B NAND A7 i 25 B 27 (6 428 A g 3z o DL 65 B o2

7

Micron Ex. 1002, p. 93
Micron v. YMTC
IPR2025-00117



ON 104396004 A i B P 3/8 T

Rt g . L7 R, M ATEAE 8B4 R I 1R R ZE S B 120 vz 76 DY )/ 2 A
I E1 130 FIRE S B S AEZTT 1 130 shy i B fid & Ja LB iz & B 120, W] LA SR 3] S5
AR () Fe e fis . FERIME 22 ATt 25 B 20) (48 Tl B0 P e i % 5 0 7 ¥ hy , 0 288 R B TR 1)
¥ 2 B, e E i i e S B .

[0023] A& W H S EFHLAE T 8 = 4E1F ik 835 5 B 41, 9] 40 3F B NAND £ (K B4
1% NAND A 3 U n] , AT 22 20— DA a8 SR oo T 50 — s S oo iy B 07 . 5 o
NAND 2% B (1) 3 B 52 br, DAL 5 sp 7 I AR (W ek ol 8 L2 2 SR R} 16 B 1 25 5 A7 il 2 1R
JCo

[0024]  FE—Lesjfifs b, 4 1AL 2AF1 3 iz, B2y — ¢4 NAND £ 180 fu 4% AV 1, i
PP HIE | B 2D 4y, 12 o AR AN I TSR 100 RS 100a R . 4
i, dn B 1A 1 2A w3 A 1 n] DLEAA AR AR, IF BRI S v E
AHE T HTE 100 B9 3P 100a 9E{f . 7EIX LSt b, 4niE] 1A F12A Frows , i B IR /
U FELAR AT DL FE SRR Z 2 S A TE LR R fk 102 FITE icAE 2 SARvIE 1k
JTH Bk 202, 803, Wil 3 PR, %R S RE 1 R LR U BVETEREAR . 1 U RS
AR 2 ARIE 1 P35 1a F 1b W] DLEEARHE B 1% 47K 100 [ 3= 71 1004,
I Hazx U B EE R RAE 1 REEAZA DN FEES 1la f b FEERS S 1e FBAPAT
TH1E 100 [ P 1 100a 2E{#, FEIX S g i, PRk B Im it X e — X 3k 202, Mk
TR FARVEIE 1SS RS s AR B U AR DX I B — A Xk 202, M BT R
S AIE LS R . Rl AR R A (Ron ) LA EAEATIER 100 T, LA
PR T ez SRV 1 R S AR i . 12 NAND BB (R (SG) Bl A7
WA G 3 fron. BN 3 st s fol b, ml DUOE kP £k (SL) IEHEAHAE NAND A 11
PR IK, 202, A DUIB A7 £k (BL) ZEZEAHAE NAND B [ X 15k 202, . 7Ei% U B s b,
sk 210 43 Hiz U R EERRI A 380 1la ® 1be 0] LA A FUBBHE 78 1208055 210,
[0025]  7E—SSjif b, GnlEl 2A-2B Frow, P SRV 1 v LU HIH AR S5 . fE— 48
AN SR A W TA-1B TR, 2B S UAATE | ] LU A 1, B R B TR A SR T M R 2
frh A AR R . (EIX Sl b, 7] DA s 4 3B 7e A k) 2 DIME 78 iz SRy iE 1 [FHSE
SRS SRl 57

[0026]  #JJ&K 100 W] LLRATATILA HAR 5012 SR i, 41 s ik ) ik — B el &
Tk — B - BRI V-1V R B TV RS T TV A &4 AEIX A IR R i 4 e J2 BR
A AR A B SRR 6 B B A IR AR T S R R S R 1A
Ji& 100 W] LA FE il 2 AEH B SR R FL S, B a0 F A7 A A e B I IK B HL i o

[0027] AR &G 2 T M B T LU T2 S AR 1, 490 sk B8 L BB AL AT, B0
II1-V g, 11-VI BRH G SRR R, B S el L S et S el 2%
PR RE AT DO AR I 2 b B SR 1. 1220 S A TE A B o] LU AT & S AR 7 vk
TERL. B, 76— S5, 12 PRV E AR AR H AL 2 AR U (LPCVD) TE k. £E—
e HL (R S R 2 T AV TE A ] DL I TR S R I AE TR HE o 2 A R R
45 i 1) 22 f - AR BLE k.

[0028]  #AZKIHTFEM Kl 2 W LA ST 4 25 481, ) i B A nd Bk L AL il 1
ik GG EL

Micron Ex. 1002, p. 94
Micron v. YMTC
IPR2025-00117



ON 104396004 A i B P 4/8 T

00291  ZIFE 1A 2 1B 2A %2 2B Fl 3 Fio, iZ 5L — 4 NAND BI85 2 DMk (C6) 3.
Z A UM FL AR 3 T LA B IR 088 4, 15380 4 B ACTAT TR 100 19 3= [ 100a 4E
o ZZAEEHIM AR 3 OREM T3 —2EH (Ha, EHER N FaEb— ik
M AR 3a FOA 55 38 B 40 (Bl &2 B) F s —#sHIM i 3b, 58 AR B A T
AT 100 [P 10T 100a () by RSB R A 0 F 77 o &SR 4 Bl ol LA REIR A
AR CHPHERT—Fr el 2 P& 18 1S a2 S ARSI AR B, s 22 ik 49,
B VEE VR VEVRE VB EREE EANI S e AN, AR Se sl b, LIk 2 R LU 2R 5 Ak
P,

[0030]  PHF4AHEAA 7 7 F S AR 3 AH4R s g LBl 8. iZFH A ik 7 o] LA FE
7T 5 1Z 2 A da I A 3 AR A 1 — D e Al 1 22 A BHAES A v 584y, ) ot 1] 1A-1B FiE
2A-2B o, AL FAEE A RIS — A AR 3 Ta T T2 B 40 B TP 58 A HARH 5 Tb
Sy S AR 3a FI1 3b B, 203, WE 3 Fron, BHES A AR 7 aT DU RS

[0031]  FL)57 =4k NAND 5t v] LLELAE 2 440 B 0 A it A7 5855 9, A il A7 3 43 9
7 T ZBHPS A AR 7 FHZAIE | 2 18] Z9BlHh, %2 0 B A il A7 38 4 9 s T2
A PR D — DR 5 B AT AR 7 9a AL T B B A5 5 B R A7 A A
9b. B, WK 3 Pion, IZHAMEAL 0 ] ORIESR . R Ui, i AT il A7 30 73 n] LA
FETERE L W i A7 2 5 SR DX sl

[0032] B — 4k NAND 5 (FIBEIE A AR 1L A7 T2 A0 B AT i A7 o 9 R — DR
P PRVIE 1 2 W) BEE A AR LD ] CLELFRE 2 AN PHPS A A 1L BIGE A AR I
Zo

[0033]  iZPHIYA 4K 7 FIBEE A vk 11 m] DA S sk 5 AR — A s 50 AH R 8 AR TE
(a4 6k, Bl an e b il B A RE B U sl s e = k v b L.

[0034]  IXHLGT A7 ER 5 O W LLAFE 43 BB RSk SR (i, BBl &8 & 4, ol
BRVEA BT EAL R B RS VB AL BB B S B e b, 9] i AL B RE AL R R
WEENIWALE) & F S0 (B, 2 aet) M8 5 B AURBUR sk 3 7 25 5 & E AL
ML g A7 HL AR (o, B sl e A i el ) 454 B an, 76— 2esi il b, 7 i
T A7 BB 5 9 &7 B AT A7 N ML AL, U — BG4 TAH N5 T BE S/ B HR 45 7
B 5 ), A S AL RERRLAS A By TV B AL AT R 9 AU AL REREIE A AR 11 T2 AR
1% NAND 58 (144 — B4 — S o s e il Ar g5 4 . BGE, Wl LU 2 kv B
o

[0035]  ¥] 4 J2 7 HH R EE B NAND A7-fith 2% 28 B R A T iy o 4 v 7 B 0t (SEWD %
G 4 P, Hefil 132 B DR 134 19 T4 [T 2 A 22 455 M A 3 Al e AR S B 1200 4
CLR SEVEGH 18, 8k A0 i sl R sl B e AT AL A 1) 5 Fe b L R 78 T/ i A P 40 2%
CAH ) AR 124 third AL, Skl fim 132, ATERRTE 4 iR & B 2, ik iz
MR 3, TSR — S HE (FIEZE S PITE) e Ed s — iR (4
w, SR ERNZE) 30, B O EREMEIZE —SHEE (Fl, 120a) 1)
BT S R IT O (B, B 7 R 130A) FIEM E i S 2 (. 120b)
R AT O (i, 7 AR 130B) o BN, i S HE (B, 120a) B LU
i A 31—, AR AR R R A X 134 0F HAZSE SR (i,

9

Micron Ex. 1002, p. 95
Micron v. YMTC
IPR2025-00117



ON 104396004 A i B P 5/8 T

120b) W] DL 58 M vk 3 1040, ANBEE DX s 2 i IX 4k 134,

00361 & 5 /< T EAE FH i LR B 4 B I 2 G Bl Y BT v A R G . A
W7, MG Y 120 B A WS E (4% MRZ. B2 ELER
Pz 122, ZIER 20 )E 122 7] DL 80 an A AT A8 M BT . 1%
FOEMmhZI 2002 122 B AAETZE 122 M EHR SIS A )2 124, %% Al
AR ] LA e FE g AL EE (i, S10,) AL AT AT A& A BRI Al 58 = A 2
124 ANRAER . B2, A H)E 124 ®ER (b1, h2, h3, h4---hi) BEEF—DEH 120
MARAL, MIMHZAE A )2 124 19 B3R 124a 541 100 B9EEETEA G B 120 H2 4815
Mo 2= )2, BUAEHERRES 2 126, JURRAEIZEE A2 124 [ b7 . iZ4fEBHEY)Z 126
A LA AR TS & AR R Bl an w4 s (0, ARk SR Rz 200 S 122 AHEMH 5 28
ZAHE 124 AHHFEIRME) o )5, BN 128 PIRRTE MR RS )Z 126 . S
M2 128 1] LA AR wl an s ksl (B, Si0,) (ALY KA 438 i A R Rk

00371 il ¥ MR 5 B 120 fEefh, A28 PUA fi )2 128 [ TRER 1] 128a, 28 i i 58 VY
A HZE 128 AT PHEY )2 126 FZEE A )2 124, 1 Z)FF 1 130A-130E. —fchh, 7E55—
TP B h AR R b %] B, A AR AAH R (3 2 oz B A ek s 2550 ik %) ) 1258
VA HLJZ 128 FZAPERESY 2 1260 RJG ez CRE, AIuhz)—Fhd kL (i, 55—
AR 124) AL T 2R (Alan, phZ) 26112 122) S (Flhn, 2-10 580 B )
FAZIF ) ), AT DRz ) 2802 122 Bk,

(00381 R, {4tz FF 1 130A-130E B}, ¥ W2 BRI T O (0, 130E. 130D, 130C) 4%
TEGEFIT O (i, 130A) 25t ph 22 B2 122, Bk & E2 122, BEES ()
B H R b0, 3% JCH A ) 8. ASBR IR 9 11 22 28 NAND 255 0 22 2507 filk 2 20 P O 28 OB
H, AT LRRS, Bilhn 2 &2 256 2%, BN 4 £ 128 2%, 40 8 &= 64 2%, Hlhn 16 & 32 2. Wit
Bt Cu ALVENI A4 B R (4N, TiNi 80 Co iEALA) ) 1R BRI
JF 1 130A-130E 7, 5¢ 33 fid

00391 P& 6 F1 7 J2& i 22 SRR A 26— S0 AR R 0 U BH o S b 44 R
S 120 BHEA N MRS, GF 0 ERIRMEZIZOEE 1228 A )E 124 4F54EFR
P42 126 FISEPYAH)Z 128, R0, S5 5 B0 BLHESAH &, 228 A )2 124 2308
B WELEUL I AR 124 BIEE (hl,h2,h3, hd---hi) X THAEH 120 FEAHH
[d] (#Hl1, hl & h2 &~ h3 ~ h4 ~ hi), JF HiZHE /-2 124 (TR 124a (0 TEARERBE
G 1200 ML, EAZ S T, FEEEBEES 2 126 AU E R (. X T PrE B E
120, JEEEARE ) o PLsEHE, |2 122 F1 126 BARRIB S —M R B 2 124 F1 128 fAFE
S — PR AR [RS8 MRk . 78— NSl o, i) 2600 2 122 Flzqiidd B4 2
126 i ZALRE R B AL . AT LR ekl 58 A )2 124 FZE VYA
2 128 R anE L S B . BT DAE A E A A kL.

[0040]  {ERXSLHEGI S — DR, B8 — 0 %P ER 701 b, sERE bz (BRI, A %) 1%
I HE 128 FIR R L i 2240 BHES 2 126 RS P i 203 ( B 8 — 2k
Y1) whZZ S VYA HUZ 128, gF it B 7 R H AR SE BT R sl 3 H e HEARE 300, 302 FRFIAL .
B O (Blhn, 1304, 130B) 5 L7 A FHAS )2 126 B B 0 (i, 130E,
130D, 130C) A] PASE 427 b iZA PRS2 126, #R1f0, dTAEiZ D B rp i F T i B ik 2],

10

Micron Ex. 1002, p. 96
Micron v. YMTC
IPR2025-00117



ON 104396004 A i B P 6/8 T

BRI A 2R B RS )2 126 B, BRI JT I 130E, 130D, 130C [ ZI0E 2y iz, &
AT ZE — 2 P8R 701 FhAHXE AN g 55 A 2 1240 IXFE, BBzt sE= e eT LU
AT A 244 BN 2 126 1R iz 2601, SR Hh il 220 22 45/l 11 130A & 130E B2 —
oy, Wiz A 2 128,

[0041] e (DI 702 vp, MEFE MMz (R, A ik Za) 244t BH S 2 126 MRk Eeiz
A HE 124 MBI ZIF e %] ) AEEZRIT O 1304, 130B FRFIBHEYE 1260 45
PRIT 1 130A, 130B RIAZ — /)2 124 B, A5k %] o TaZsf 2028 38 702 thAd ]
T IEREE R ZY, AER TR AR B 2 126 MBRIYIT 1 1304, 130B 25 R, 7R — /il
Jz= 124 I 1 130E, 130D, 130C 4R L2 it ZIAE X2 . PUikth, BT i 1 130A-130E
fEARAEIZEE AR 124 v 3XRE, 58 iz el UH T s v )2 124 4628
TR, e e R 2 D AOT 1T 130A-130E [958 34y, 28 i iZ 47 LAY 2 126,
[0042]  FESE —AdiZZP IR 703 b, SRR 2] (i an, Az A S 124 R RLEE
ZAEZ) 2R 5 122 IR B B 205 i 2] ) AR A S 1240 MIZEE A )R 124 A
BRTT T 130A, 130B £ CBE, H{BIEZMZ 2602 122 wh) 451zl Vi LR
B 2 124 FIE AL LSS 2 126 iE R 2 MR 20 B 45 31, B/ME T &
JE I R EE B 22 ] . AT LA BB R I T 11 130A, 1308, 1 AN FH 28 i ik 2 2% 11 2 122 B3k
TEVRFF T 1308, 130D, 130C P s i il 5 B 120, X8, 28 = vhZl 4k 229 ml LU T8 %
TR ZI 202 122 Ak ZI 2k, dE Rl Z e i FF T 130A-130E (128 =647, & id i%
AR 124, BRSSPI BIEIK G 1200 _E T RIMEZIZOEER, AERE RS 120a
B O R 122 A R .

[0043] A LAFRAT 28 DAl 225 3R UL L B A2 F 11 130A- 1308 wP B h Z) £ 1k 2 122, AT A
VYA HUZE 128 (TR T 128a B Ik & B 120 32408 Lo X, 28 U2tk 24 m] LA
H TR ph 208l FF 11 130A-130F fUZE U EE 43, b iz b iz 202 122, 318 S
HL 2 120,

[0044]  FE-— S, %58 — i 2040 A A S = Ak 2 P R AR TR R, 258 iz 4k
LA BB VY Tk 2 2= 2 AR R, JF HES — b4k 22 F 58 i 2422 AR . 4R
eaE (B, 2 124 R 128) HIEFEMH kB n] LUR T 2U0EE (B, )= 122, 126)
(BT D 2 (B2 1 13-15 4%, 1 A T &ALk I B PR 21 e B 0T LU FH T4 4L
R R PETE R IR FE R YT 4-6 5.

[0045]  {E—SEHEW] b, ZILE R AL RS 1220058 A2 124 RUZARAE PP 2
126 R — N HA RS IER, 3 AT E N EA X 134 Th iz 2~ HE 1201 F
TGS A R 128 B AR IR AR AP IR B 128a. iR YA
JZ 128 TEAZE— FHUZISE -85 (Fln, GFr 128¢) W B HTE A — )2 (Flin, &
B 120d) 1 7 SR BRI E T 120a A2 TAERZ U7 [ B eSS VA HUE 128 TR
[ 128a FAIIEE S . BRI G BT 120e A7 TR 77 7 ThEE BB VYA HUE 128 TR
T 128a K HIIEES

[oo46] &1 BiiE Ry, n] LU B W1 Cu ALV EMII& S8 Ry (B4, Ti Ni 83 Co
ALY ) 1S A RHIURE T O 130A-130F R I Rl it 132A-1328, 40, Tl AE 58— %
fid I 1 130A A5 — S e A 132A IR 58 A 11 130B A iy 58— Ak 132B (JHirh

11

Micron Ex. 1002, p. 97
Micron v. YMTC
IPR2025-00117



CN 104396004 A 1‘5& FA :P-' 7/8 7L

ZEE— S 1324 LLiZAs S H Bl 132B SEHIR HIR ) o T LUERKE AN T Bl 132,
Hrhiz 2l 132 (F— ML T2 D EROT O 130 BIAEMN B —A, HF B —
FHE 132 52 A FHE 120 B9 R — A .

[0047]  [& 8 7 Y TR — AN SR, R Z S 122 09 B R RUFEAE M iZ B RS A
HLZ 124 FZREIREL . AEIX el b, A4 PR EY 2 126 1) Z ] EAE 150nm, 3 HAL 130A
FI1130E (IR EE 4y 5l 24 2480nm 1 780nm. & 8 7x Y T X FIL S A2 124 1R &
JE I 294 275-630nm, ZE¥R KT LA 920 2601 2 122 HRFERFEAAE (/T 30nm, 5] i1
25-29nm) . BRI A dE 124 AE S EOR B EBIR T DBz 2Rz 122 11
AMEHFERIIE I SR, SR B ELR BT B S /D T2k BT DA EHIRE (B4, 351
FERIZEAE /DT 20nm, B 1/h T 12-19nm) o 3XFE, 474%FHPY )2 126 R ELA /024 150nm JZ, #1140
15-250nm J&, % AHE 124 A[ LA 275-630nm J5.

[0048] & 9a 1 9b 7/t T X T (a) 2 IR EIEE A 600nm LA T (b) 23RS
()5 A2 oA 400nm, ik 2 26 112 122 (/)5 BEAUFEAE 244t R4S )2 126 BIJERE 4. Wil
TR, BRI O, SR 20 2 122 1R EEHFEREE B EY E 126 1595 FE S i ok ) o
AN, FEZRIT O i 2] 2610 2 122 (8 B FEX A PHPS )2 126 19 )3 B2 AU .

[0049] %] 10a—10h 7~ tH T HR4E ) — /> SE 9 i3 2 e iy 777, ] 10a.10c¢.10e F
10g &7 Az 77 12 b B SR A i P, i 1] 10b L 10dL 10 F 10h 43 5l 2 5 K 10a.10c.
10e HT 10g FHAF R AR B o AR PHAT Bl 10a—10h 7= HH R2P R CATIE B 1 F 2 7R i
(I B a5 Bl it, 78 T 2R b 2 B s 2 e fi

[0050]  ZZKFMXIEAFEHKENEMEE 120 I FHEE. EiZSLER R L g8
il X IR R TZ S H)E 120 FTRHRAZE (B, A2 129 . 2 X
BOAH] DA ER AR AL T2 S W2 120 MHZ L2 124 2 Az 202 122, 7k
SE A, W] DL RS PR P 126 FIZE A HE 128, B3 24N JF 1 304A-304E [
300 (8] 4, EHE A, ) Wi Akt B AR . 2 BN B ERE 22 ) L T4 )2E 124
1 B J7 o Y2 302 (481 4n, STk Bl s B8 R R A T LA ER il 2 B AR A oA 1 e A
L) AL THZHEEL 300 1 E 7.

00511  7E&] 10a Fi1 10b 7R H [ A R Mk 0 St b, BE A7 T SR 6 0 120 E5 i
KEAZRFF D 304A BN T Heyk T 0 3048 b5 8/ BRI HF 1 304e, FF 11 304A-304E 1)
BB X/ R, B A TZE B S E AR I O P E B BRI O R T3
FEPR . KR, A] UEAE AN R E AR O, SEHEC vz T AR s . dnos e,
2 B X IALFE LA 1200 R, W1 B TSR I, VA R UAE 191 40 22 2% NAND 255 [ 2 2%
Tl B P g 5, 7F HHRT CLAHS, Bl 2 2 256 44, i1 4 2 128 2%, 441 8 5= 64
2, B hn 16 & 32 2.

[0052]  i&| 10a F1 10b FroR, iZ 7 A AR 2 sl 38 56 77 KA 0876 2 302 DL = i A
05 B, M BR AT iZHE A 300 RIS —FF 11 304A, HUE T 1 304B & 304E {REFHEE /
i PRAR B 2 302 5. W] 10c-10d o, i BAh 2 22 BE 7R 55— JF 11 304A P
gk 124, R AT Z 48 b L 124 T 58—l O 130A 59—864y . 2805, Wil
10e F1 10T FroR, vl LA 38 30 73 KA J2 302 DL RRAR L S5 B R0 536 B2, AT 25 s £ 1%
F 300 PSS O 3048, Wik 10g 3= 10h R, 7] DA Z S B2 A0 1% 28— 158 - FF 0 3044,
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FITEIZ a2 R 124 CUnSoR Y, 10 2 122) AT O 130A-130E, 4, i w] L
R H KAZ IR Z 302 LLyak /s T BEFNRE AT, M 2 88 (E iZ A 300 TR 2E — T 1T A
TR S EEAE B — R T 11 1304, 130B PR R 4a ) 124 (—30 41, LA il/E 1% 48
SRR S ALY 1 130A FEE — &5 20 FUEE — R I 1 130A (IS5 870 o A — Bl
FF O 130A FLZ8E — 4T 1 130B SR, FEERUTE I [0 130A-130E 2 J5, n] LAY T
[ 130A-130E Hh i it Cu AL A& s bk i 5 b k), LUE A 6 I 2
fit 132, iZ 70 LS E S ZI0E 2 302 H BB IZFERA T M ITE 2 0 130A
2 130E, Jf HARZ 2 A i 1 AHN — A 28l AEFE L 300 Pt — A 0, Bl iz 2 A4
SH 2 120a-120e,

[0053]  #E—SEitats] A, 2EAR R ik 20 20 38 A, mT LLATE A AH 7] (R b 204k 2440 » (7] ek 221 12%
LB SR 124 RN )Z 3020 75— Dt b, ZEASE b 20 A5 58 b, 48 H AN Bk
2L, TR ZNZ A A k) 124 FHZ IS 302,

[0054]  RUERTIAZ %R E WDLIE B SE R AT T H5a, R NV AR, AR HHFAZ R+
o ARSI T BRG] DIOGH 2 T (A S AT 2 R B O I X S U EVREAR R
HHVEREI Y o ASCS I B AT A B R SR s RS R A W Aam ok 51 H AR SC.
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agent’s file reference FOR FURTHER see Form PCT/ISA/220
P2018TC570 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (dav/month/year) (Earliest) Priority Date (day/month/year)
PCT/CN2018/101308 20 August 2018 31 August 2017
Applicant

Yangtze Memory Technologies Co., Ltd.

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

This international search report consists of a total of _ 3 sheets.

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

1. Basis of the report
a.  With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

El a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

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

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

[

D Certain claims were found unsearchable (see Box No. IT).
3. D Unity of invention is lacking (see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

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

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _ 9A
as suggested by the applicant.
[l as selected by this Authority, because the applicant failed to suggest a figure.
l:l as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/101308

A. CLASSIFICATION OF SUBJECT MATTER
HO1L 27/11529(2017.01)i; HO1L 27/11551(2017.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOIL

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

Flectronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, WPI, EPODOC, CNKI, IEEE:tep,conductive,layer,dielectric,etch-stop,barrier,insulating,nitride,opening

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2013313627 Al (LEE YAO-SHENG ET AL.) 28 November 2013 (2013-11-28) 1-20
paragraphs{0024],[0029],[0039]-[0046]
A US 9515086 B2 (YON GUKHYON ET AL.) 06 December 2016 (2016-12-06) 1-20
the whole document

See patent family annex.

se

DFurther documents are listed in the continuation of Box C.

later document published after the international filing date or priority

*  Special categories of cited documents: : 1 L ntert f
date and not in conflict with the application but cited to understand the

“AT

document defining the general state of the art which is not considered
to be of particular relevance

g

principle or theory underlying the invention
document of particular relevance; the claimed invention cannot be

“E”  carlier zf.pphcauon or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date ) o ) o when the document is taken alone

“L” dpcgment thlnll‘?hhmﬂiaxy 1hl’§]W dﬁ)\lb[(s]ao“ p?orltyhclz.llm(s) or Whmg]‘s *“y” document of particular relevance; the claimed invention cannot be
cited tlo esta 1(5 © P“,’ dlcatlon te of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“(* document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means «& document member of the same patent family

<P document published prior to the international filing date but later than

the priority date claimed

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

06 November 2018 21 November 2018

Name and mailing address of the ISA/CN Authorized officer

STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA

6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451
Form PCT/ISA/210 (second sheet) (Januvary 2015)

LI, Wenhao

Telephone No. 86-(10)-53961341
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INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2018/101308

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
Us 2013313627 Al 28 November 2013 CN 104396004 B 30 January 2018
WO 2013176960 A3 20 February 2014

KR 20150079495 A 08 July 2015

uUs 9515086 B2 06 December 2016 KR 20160049159 A 09 May 2016

Form PCT/ISA/210 (patent family annex) (January 2015)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: PCT

100013

China 10th Floor, Tower C, Beijing Global Trade

Center, 36 North Third Ring Road East, Dongcheng WRITTEN OPINION OF THE

District, Beijing INTERNATIONAL SEARCHING AUTHORITY

NTD UNIVATION INTELLECTUAL PROPERTY (PCT Rule 43bis.1)

AGENCY LTD.
Date of mailing
(day/month/year) 21 November 2018
Applicant's or agent's file reference FOR FURTHER ACTION
P2018TC570 See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/CN2018/101308 20 August 2018 31 August 2017

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

HO1L 27/11529(2017.01)i; HOIL 27/11551(2017.01)1
Applicant

Yangtze Memory Technologies Co., Ltd.

1. This opinion contains indications relating to the following items:
Box No. I Basis of the opinion
[]BoxNo.im  Priority
D Box No. I Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
D Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

D Box No. VI Certain documents cited
D Box No. VII  Certain defects in the international application
D Box No. VIII  Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/ Date of completion of this opinion Authorized officer

STATE INTELLECTUAL
PROPERTY OFFICE OF THE 16 November 2018
P.R.CHINA LLWenhao
China 6, Xitucheng Rd., Jimen Bridge,
Haidian District, Beijing 100088

Facsimile No. (86—10) 62019451 Telephone No. 86-(10)-53961341
Form PCT/ISA/237 (Cover sheet) (January 2015)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/CN2018/101308
Box No. I Basis of the opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
D a translation of the international application into which is the language of a translation

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(a)).

3. I:I With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing:

a. D forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

El on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13zer.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
[] in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
El on paper or in the form of an image file (Rule 13fer.1(b) and Administrative Instructions, Section 713).

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (January 2015)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2018/101308

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;

Box No. v citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-20 YES
Claims none NO

Inventive step (IS) Claims none YES
Claims 1-20 NO

Industrial applicability (IA) Claims 1-20 YES
Claims none NO

2. Citations and explanations :
[1] DI1:US2013/0313627 A1,(28.11.2013)
[2]1 I. Novelty and Inventive Step

[31 Dl discloses a method of making multi-level contact used in multilevel NAND device and a structure
of the multilevel NAND device (see paragraphs[0024],[0029],[0039]-[0046]), the control gate steps
120(corresponding to a staircase structure comprising a plurality of steps, wherein each step comprises
a conductive layer disposed over a dielectric layer ) are covered with a stack of dielectric materials
including: an etch stop layer 122(corresponding to an etch-stop layer disposed on the conductive layer of
the each step), the second dielectric layer 124, the sacrificial barrier layer126, and the fourth dielectric layer
128 described above(corresponding to an insulating layer disposed on the etch-stop layer). The etch stop
layer 122, and the sacrificial barrier layer 126 are made of a nitride, such as silicon nitride(corresponding
to the etch-stop layer comprises one or more of silicon nitride). Etched with an etchant that etches the
material of the second dielectric layer 124 faster than the material of the etch stop layer 122(corresponding
to performing an etching process on the insulating layer, wherein an etching rate of the insulating layer is
higher than an etching rate of the etch-stop layer).Openings 130A-130E are etched from the top surface
128a of the fourth dielectric layer 128 through the fourth dielectric layer 128, the contacts 132A-132E may
be formed by depositing an electrically conducting material into the openings130A-130E(corresponding
to a plurality of conductive structures formed in the insulating layer, wherein each conductive structure
is formed on the conductive layer of the each step).From Figl-Fig2, there must be an opening filled with
contact which got through every layer, until the substrate 100(corresponding to the plurality of conductive
structures extending through the etch-stop layer, the each conductive structure directly contacting a
corresponding one of the conductive layer of the each step).

[4] The difference between claims 1, 11 and D1 is: a barrier layer disposed between the conductive layer and
the etch-stop layer. The technical problem to be solved is considered to be: how to protect conductive
layer. But setting a dielectric layer to protect another layer is common knowledge in the art. The difference
between claim 16 and D1 is: disposing a sacrificial layer over a dielectric layer and replacing the sacrificial
layer of each step with a conductive layer. The technical problem to be solved is considered to be: how
to forming the CG. But replacing the sacrificial layer of each step with a conductive layer is common
knowledge in the art.

[6] The additional features of claims 3,5-6,8 and 14,17,19 are disclosed by D1.
[71 The additional features of claims 2,4,7,9-10 and 12-13,15,18,20 are common knowledge in the art.

[9] Therefore claims 1-20 meet the criteria set out in PCT Article 33(2) but do not meet the criteria set out in
PCT Article 33(3).

[10] II. Industrial Applicability

[11] The technical solution of claims 1-20 can be used in industry, and thus these claims are industrially
applicable under PCT Article 33(4).

Form PCT/ISA/237 (Box No. V) (January 2015)
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Commissioner for Patents Confirmation No. 1077
PO Box 1450 Art Unit 2811
Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re:  U.S. Utility Patent Application
Application No. 16/126,947; Filing Date: September 10, 2018
For:  WORD LINE CONTACT STRUCTURE FOR THREE-
DIMENSIONAL MEMORY DEVICES AND FABRICATION
METHODS THEREOF
Inventors: ZHU et al.
Our Ref: 4123.0480002

Commissioner:
Transmitted herewith for appropriate action are the following documents:
1. Information Disclosure Statement;
2. Form PTO/SB/08a (1 sheet) listing 5 documents (US1-US4 and FP1);
3. Form PTO/SB/08b (1 sheet) listing 1 document (NPL1); and
4. Copies of cited documents (FP1 and NPL1).

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency,
or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: ZHU et al. Confirmation No.: 1077

Applicant: Yangtze Memory Technologies Art Unit: 2811

Co., Ltd.

Application No.: 16/126,947 Examiner: GURLEY, LYNNE ANN
Filing Date: September 10, 2018 Atty. Docket: 4123.0480002

Title: WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY
DEVICES AND FABRICATION METHODS THEREOF

Information Disclosure Statement
Mail Stop Amendment
Commissioner for Patents

PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b equivalent
are documents that may be considered material to the patentability of this application as defined in
37 C.FR. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F R. §§ 1.97
and 1.98.

Applicant has listed publication dates on the attached IDS Forms based on information
presently available to the undersigned. However, the listed publication dates should not be
construed as an admission that the information was actually published on the date indicated.

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,

and/or to prove that this information may not be enabling for the teachings purportedly offered.
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This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.

The Examiner is specifically requested not to rely solely on the material submitted herewith.
Applicant has checked the appropriate boxes below.

[ ]1. Statementunder 37 C.F.R. 1.704(d). Each item of information contained in this Information
Disclosure Statement: (i) 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 Sec. 1.56(c) more than thirty days prior to
the filing of this information disclosure statement; OR (ii) 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 designated in Sec.
1.56(c) more than thirty days prior to the filing of the information disclosure statement.

X 2. Filing under 37 C.FR. § 1.97(b). This Information Disclosure Statement is being filed
within three months of the date of filing of a national application other than a continued
prosecution application (CPA), OR within three months of the date of entry of the national
stage as set forth in 37 C.F.R. § 1.491 in an international application, OR before the mailing

date of a first Office Action on the merits OR before the mailing of a first Office Action

! The term counterpart foreign patent application means that a claim for priority has been made in
either the U.S. application or a foreign application based on the other, or that the disclosures of the
U.S. and foreign patent applications are substantively identical (e.g., an application filed in the
European Patent Office claiming the same U K. priority as claimed in the U.S. application).
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after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement
or fee is required.

[ ]3. Filing under 37 C.FR. § 1.97(c). This Information Disclosure Statement is being filed more
than three months after the U.S. filing date AND after the mailing date of the first Office
Action on the merits, but before the mailing date of a Final Rejection, or Notice of
Allowance, or an action that otherwise closes prosecution in the application.

[ la. Statement under 37 C.F.R. § 1.97(e)(1). I hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 CFR. § 1.97(e)(1).

[]b. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.
37 CF.R. § 1.97(e)(2).

[lc. The required fee is provided through online credit card payment authorization in the
amount of $240.00 in payment of the fee under 37 C.F.R. § 1.17(p).

[14. Filing under 37 C.F.R. § 1.97(d) This Information Disclosure Statement is being filed more

than three months after the U.S. filing date and after the mailing date of a Final Rejection or

Atty. Dkt. No. 4123.0480002
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Notice of Allowance, but on or before payment of the Issue Fee. The required fee is

provided through online credit card payment authorization in the amount of $240.00 in

payment of the fee under 37 C.F.R. § 1.17(p); in addition:

[a

Statement under 37 C.F.R. § 1.97(e)(1). I hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 CFR. § 1.97(e)(1).

Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.

37 CF.R. § 1.97(e)(2).

The patent family for one or more foreign language documents submitted herewith includes

a United States patent, and other patent, in the English language. Copies of both the

particular foreign patent(s) or published foreign patent applications cited in the foreign

patent office communication, and that are not already of record in this application, are

enclosed. Copies of the related United States or other English language patent or published

application from the family list, if not already of record, are listed on the accompanying

SB/08A form. For the purposes of a statement under 37 CFR 1.97(e)(1), the United States or

Atty. Dkt. No. 4123.0480002
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other English language patent or published application are to be construed as being cited by
the foreign patent office. MPEP 609.04(b)(V).
The document(s) was/were cited in a search report by a foreign patent office in a counterpart
foreign application. Submission of an English language version of the search report that
indicates the degree of relevance found by the foreign office is provided in satisfaction of
the requirement for a concise explanation of relevance. MPEP 609.04(a)(I1I).
A concise explanation of the relevance of the non-English language document(s) appears
below in accordance with 37 C.F.R. § 1.98(2)(3).
Document US3 (8,828,884 B2) is submitted herewith as the English-language counterpart of
document FP1 (CN 104396004 A).
Copies of documents FP1 and NPL1 are submitted. However, in accordance with 37 C.F R.
§ 1.98(a)(2)(ii), no copies of the U.S. patents and patent application publications cited as
documents US1-US4 on the attached IDS Form are submitted.

Copies of the documents were cited by or submitted to the Office

in an IDS that complies with 37 C.F R. § 1.98(a)-(c) in Application No. , filed
, which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus,

copies of these documents are not attached. 37 C.F.R. § 1.98(d).

It is expected that the examiner will review the prosecution and cited art in the parent

Application No(s). in accordance with MPEP 2001.06(b), and

indicate in the next communication from the office that the art cited in the earlier

prosecution history has been reviewed in connection with the present application.
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|:| 11. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,
Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-

pending U.S. Patent Application No. , filed , as

documents to . The identification of these Office Actions is not to

be construed as a waiver of secrecy as to those applications now or upon issuance of the

present application as a patent. The Examiner is respectfully requested to consider the cited

applications and the art cited therein during examination.

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Forms, and indicate in the official file wrapper of this patent application that the documents have
been considered.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Donald J. Featherstone/

Donald J. Featherstone

Attorney for Applicant

Registration No. 33,876
Date:  June 27,2019

1100 New York Avenue, N.'W.
Washington, D.C. 20005-3934
(202) 371-2600
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Equivalent of Form PTO/SB/08a (07-09)

Substitute for form 1449/PTO Complete if Known
FIRST SUPPLEMENTAL Application Number 16/126,947
Filing Date September 10, 2018
Y Al A
INFORMATION DISCLOSURE First Named Inventor Jifeng ZHU
STATEMENT BY APPLICANT | Art Unit 2811
(Use as many sheets as necessary) Examiner Name GURLEY, LYNNE ANN
Sheet | 1 ‘ of | 1 Attorney Docket Number | 4123.0480002
U.S. PATENT DOCUMENTS
D t Nurnb, .
Examiner Cite o ll:ﬂ e_r Publication Date Name of Patentee or Pages. C"ohun:m. Lines, Wht_m
initials* | No.! | Mumber-Kind Code > ¢f MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant Kigures
known) Appear

US1 2010/0013049 Al 01-21-2010 | Tanaka et al.

us2 2011/0169071 Al ()7-14-2011 Uenaka et al.

Us3 2013/0337646 Al 12-19-2013 | Cernea et al.

Us4 2014/0284675 Al 09-25-2014 | Watanabe

FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or /Pagesw Colrumnsw ]:,iues" .
|t Comey CodeTNunbert | S Al o et oo s Kl s |
1 0de (11 Known,

Examiner Signature

Date Considered

*EXAMINER: Initial if reference 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. ' Applicant’s unique citation designation number (optional). > See
Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent
document. * Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a
check mark here if English language Translation is attached.
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Title of Invention: DEVICES AND FABRICATION METHODS THEREOF
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Filer: Donald J. Featherstone/Nina Angileri
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Time Stamp: 09:57:17
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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/R0O/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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Sterne Kessler

STERNE KESSLER QOLDSTEIN & FOX

DONALD ]. FEATHERSTONE
DIRECTOR

(202) 772-8629
DONF@STERNEKESSLER.COM

July 5, 2019

Commissioner for Patents Confirmation No. 1077
PO Box 1450 Art Unit 2811
Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re:  U.S. Utility Patent Application
Application No. 16/126,947; Filing Date: September 10, 2018
For:  WORD LINE CONTACT STRUCTURE FOR THREE-
DIMENSIONAL MEMORY DEVICES AND FABRICATION
METHODS THEREOF
Inventors: ZHU et al.
Our Ref: 4123.0480002

Commissioner:
Transmitted herewith for appropriate action are the following documents:
1. First Supplemental Information Disclosure Statement; and
2. Form PTO/SB/08a (1 sheet) listing 4 documents (US1-US4).

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency,
or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
DJE/M-Y/naa
Enclosures
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: ZHU et al. Confirmation No.: 1077

Applicant: Yangtze Memory Technologies Art Unit: 2811

Co., Ltd.

Application No.: 16/126,947 Examiner: GURLEY, LYNNE ANN
Filing Date: September 10, 2018 Atty. Docket: 4123.0480002

Title: WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY
DEVICES AND FABRICATION METHODS THEREOF

First Supplemental Information Disclosure Statement

Mail Stop Amendment
Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

Listed on accompanying IDS Form PTO/SB/08a equivalent are documents that may be
considered material to the patentability of this application as defined in 37 C.F.R. §1.56, and in
compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97 and 1.98.

Applicant has listed publication dates on the attached IDS Form based on information
presently available to the undersigned. However, the listed publication dates should not be
construed as an admission that the information was actually published on the date indicated.

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,
and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.

The Examiner is specifically requested not to rely solely on the material submitted herewith.
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Applicant has checked the appropriate boxes below.
Statement under 37 C.F.R. 1.704(d). Each item of information contained in this Information
Disclosure Statement: (i) was first cited in any communication from a patent office in a
Counterpartl foreign or international application or from the Office; and this communication
was not received by any individual designated in Sec. 1.56(c) more than thirty days prior to
the filing of this information disclosure statement; OR (ii) 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 designated in Sec.
1.56(c) more than thirty days prior to the filing of the information disclosure statement.
Filing under 37 C.F.R. § 1.97(b). This Information Disclosure Statement is being filed
within three months of the date of filing of a national application other than a continued
prosecution application (CPA), OR within three months of the date of entry of the national
stage as set forth in 37 C.F.R. § 1.491 in an international application, OR before the mailing
date of a first Office Action on the merits OR before the mailing of a first Office Action
after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement
or fee is required.
Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being filed more

than three months after the U.S. filing date AND after the mailing date of the first Office

! The term counterpart foreign patent application means that a claim for priority has been made in
either the U.S. application or a foreign application based on the other, or that the disclosures of the
U.S. and foreign patent applications are substantively identical (e.g., an application filed in the
European Patent Office claiming the same U.K. priority as claimed in the U.S. application).
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Action on the merits, but before the mailing date of a Final Rejection, or Notice of

Allowance, or an action that otherwise closes prosecution in the application.

[ la. Statementunder 37 C.F.R. § 1.97(e)(1). T hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 C.F.R. § 1.97(e)(1).

[ Ib. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.
37 C.E.R. § 1.97(e)(2).

[ lc. The required fee is provided through online credit card payment authorization in the
amount of $0.00 in payment of the fee under 37 C.F.R. § 1.17(p).

Filing under 37 C.F.R. § 1.97(d) This Information Disclosure Statement is being filed more

than three months after the U.S. filing date and after the mailing date of a Final Rejection or

Notice of Allowance, but on or before payment of the Issue Fee. The required fee is

provided through online credit card payment authorization in the amount of $0.00 in

payment of the fee under 37 C.F.R. § 1.17(p); in addition:

Atty. Dkt. No. 4123.0480002
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[ ]a. Statementunder 37 C.F.R. § 1.97(e)(1). T hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 C.FR. § 1.97(e)(1).

[ 1b. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.
37 C.F.R. § 1.97(e)(2).

The patent family for one or more foreign language documents submitted herewith includes

a United States patent, and other patent, in the English language. Copies of both the

particular foreign patent(s) or published foreign patent applications cited in the foreign

patent office communication, and that are not already of record in this application, are
enclosed. Copies of the related United States or other English language patent or published
application from the family list, if not already of record, are listed on the accompanying

SB/08A form. For the purposes of a statement under 37 CFR 1.97(¢e)(1), the United States or

other English language patent or published application are to be construed as being cited by

the foreign patent office. MPEP 609.04(b)(V).
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The document(s) was/were cited in a search report by a foreign patent office in a counterpart
foreign application. Submission of an English language version of the search report that
indicates the degree of relevance found by the foreign office is provided in satisfaction of
the requirement for a concise explanation of relevance. MPEP 609.04(a)(III).
A concise explanation of the relevance of the non-English language document(s) appears
below in accordance with 37 C.F.R. § 1.98(a)(3).
In accordance with 37 C.F.R. § 1.98(a)(2)(ii), no copies of the U.S. patent application
publications cited as documents US1-US4 on the attached IDS Form are submitted.

Copies of the documents were cited by or submitted to the Office

in an IDS that complies with 37 C.F.R. § 1.98(a)-(c) in Application No. , filed
, which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus,

copies of these documents are not attached. 37 C.F.R. § 1.98(d).

It is expected that the examiner will review the prosecution and cited art in the parent

Application No(s). in accordance with MPEP 2001.06(b), and

indicate in the next communication from the office that the art cited in the earlier

prosecution history has been reviewed in connection with the present application.

. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,

Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-

pending U.S. Patent Application No. , filed ,as

documents to . The identification of these Office Actions is not to

be construed as a waiver of secrecy as to those applications now or upon issuance of the

Atty. Dkt. No. 4123.0480002

Micron Ex. 1002, p. 134
Micron v. YMTC
IPR2025-00117



-6- ZHU et al.
Application No. 16/126,947
present application as a patent. The Examiner is respectfully requested to consider the cited
applications and the art cited therein during examination.
It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Form, and indicate in the official file wrapper of this patent application that the documents have
been considered.
The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 19-0036.
Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Donald J. Featherstone/
Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
Date:  July 5. 2019
1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

13412936_1.docx
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PTO AIA/14 Equivalent (11-15)

Attorney Docket Number 4123.0480002
Application Number 16/126.947

Application Data Sheet 37 CFR 1.76

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES

Title of Invention | /1y A BRICATION METHODS THEREOF

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.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application that is
cligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to automatically attempt
retrieval pursuant to 37 CFR 1.55@1)(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).

Application Number Country Filing Date (YYYY-MM-DD) Access Code (if applicable)
201710774754.6 CN 2017-08-31 38C7
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 not 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 more joint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of
all joint inventor-applicants.

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

Signature /Donald J. Featherstone/ Date (YYYY-MM-DD) | 2019-08-07

First Name Donald Last Name Featherstone Registration Number 33,876

13546378 _1.docx
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Title of Invention: DEVICES AND FABRICATION METHODS THEREOF
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Information:

This is not an USPTO supplied ADS fillable form
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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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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
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e-office @sternekessler.com
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Application No. Applicant(s)
16/126,947 ZHU etal.

Office Action Summary Examiner ArtUnit | AIA (FITF) Status
Scott B Geyer 2812 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 2 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)J Responsive to communication(s) fledon
O A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b) (J This action is non-final.

3)(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.

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parfe Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.

6) [J Claim(s) _____is/are allowed.

7) O Claim(s) ___is/are rejected.

8) [ Claim(s) ___is/are objected to.

9) Claim(s) 1-20 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)(0J The specification is objected to by the Examiner.
11)(J The drawing(s) filed on is/are: a)(J 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)(7J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)0d 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

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190912
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Application/Control Number: 16/126,947 Page 2
Art Unit: 2812

DETAILED ACTION

Election/Restrictions
Restriction to one of the following inventions is required under 35 U.S.C. 121:
I. Claims 1-15, drawn to a device, classified in HO1L 27/105+.

Il. Claims 16-20, drawn to a method, classified in HO1L 21/768+.

Inventions Il and | are related as process of making and product made. The
inventions are distinct if either or both of the following can be shown: (1) that the
process as claimed can be used to make another and materially different product or (2)
that the product as claimed can be made by another and materially different process
(MPEP § 806.05(f)). In the instant case, the product as claimed can be made by
another and materially different process, since the product requires a barrier layer
whereas the process claims do not.

Restriction for examination purposes as indicated is proper because all the
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because one or more of the following reasons apply: the inventions require a
different field of search (e.g., searching different classes/subclasses or electronic
resources, or employing different search strategies or search queries).

Applicant is advised that the reply to this requirement to be complete must

include (i) an election of a invention to be examined even though the requirement
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may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.

103 or pre-AlA 35 U.S.C. 103(a) of the other invention.

Contact Information
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Scott B. Geyer (telephone: 571-272-1958). The
examiner can normally be reached on Monday to Friday, 10AM - 4PM. Examiner

interviews are available via telephone, in-person, and video conferencing using a
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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, Charles D Garber (telephone: 571-272-2194). The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.
Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only.

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

Should you have questions on access to the Private PAIR system, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (in U.S.A. or Canada) or 571-272-

1000.

/SCOTT B GEYER/
Primary Examiner, Art Unit 2812
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: ZHU ef al. Confirmation No.: 1077
Applicant: Yangtze Memory Technologies Art Unit: 2812

Co., Ltd.
Application No.: 16/126,947 Examiner: GEYER, SCOTT B
Filing Date: September 10, 2018 Atty. Docket: 4123.0480002

Title: WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL
MEMORY DEVICES AND FABRICATION METHODS THEREOF
Reply to Restriction Requirement
Commissioner for Patents

PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

In reply to the office action dated September 17, 2019, requesting an election of one
group of claims to prosecute in the above-referenced patent application, Applicant hereby
elects to prosecute Group I, represented by claims 1-15, drawn to a device, classified in
HO1 L.27/105+. This election is made without prejudice to or disclaimer of the other claims or

embodiments disclosed. This election is made without traverse.

Reconsideration and withdrawal of the Restriction Requirement, and consideration

and allowance of all pending claims, are respectfully requested.

It is not believed that extensions of time are required beyond those that may otherwise
be provided for in documents accompanying this paper. However, if additional extensions of

time are necessary to prevent abandonment of this application, then such extensions of time
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ZHU et al.
Application No. 16/126,947
are hereby petitioned under 37 C.F.R. § 1.136(a), and any additional fees required to continue
prosecution or appeal of this application (including issue fee, fees for net addition of claims or
forwarding to appeal) are hereby authorized to be charged to our Deposit Account No. 19-
0036.
Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Donald J. Featherstone/
Donald J. Featherstone
Attorney for Applicant

Registration No. 33,876

Date: _ September 24, 2019

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

13871392 _1.docx

Atty. Dkt. No. 4123.0480002
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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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< Sterne Kessler

STERNE KESSLER GOLDATEIN & FOX

DONALD J. FEATHERSTONE

DIRECTOR
(202) 772-8629

DONF@STERNEKESSLER.COM

September 24, 2019
Commissioner for Patents Confirmation No. 1077
PO Box 1450 Art Unit 2812

Alexandria, VA 22313-1450

Re:

U.S. Utility Patent Application

Appl. No. 16/126,947; Filing Date: September 10, 2018

For:  WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL
MEMORY DEVICES AND FABRICATION METHODS THEREOF

Inventors: ZHU et al.

Our Ref: 4123.0480002

Commissioner:

Transmitted herewith for appropriate action is a document entitled Reply to Restriction
Requirement, which is submitted electronically.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency
and any additional fees required to continue prosecution or appeal of this application (including

issue fee, fees

for net addition of claims or forwarding to appeal) or credit any overpayment to

our Deposit Account No. 19-0036.

DJF/M-Y/d-o
Enclosure

13871459 _1.docx

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Donald J. Featherstone/

Donald J. Featherstone

Attorney for Applicant
Registration No. 33,876

P I02ITLIN00 | FROR70E090 | stomahasaisroam

Micron Ex. 1002, p. 148
Micron v. YMTC
IPR2025-00117



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. |

16/126,947 09/10/2018 Jifeng ZHU 4123.0480002 1077
26111 7590 10/24/2019 | X ANINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
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| ART UNIT | PAPER NUMBER |
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| NOTIFICATION DATE | DELIVERY MODE |
10/24/2019 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):

e-office @sternekessler.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
16/126,947 ZHU etal.

Office Action Summary Examiner ArtUnit | AIA (FITF) Status
Scott B Geyer 2812 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 24 September 2019.
[J 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)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
_____;therestriction requirement and election have been incorporated into this action.

4)(J 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 Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.
5a) Of the above claim(s) 16-20 is/are withdrawn from consideration.

6) [J Claim(s) _____is/are allowed.

7) Claim(s) 1-15 is/are rejected.

8) [J 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)[J The specification is objected to by the Examiner.

11)¥ The drawing(s) filed on 10 September 2018 is/are: a)l¥] 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)¥) 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** c) None of the:
1.4 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
4) [[] Other: .

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date 20190627, 20190627, 20190705

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20191018
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DETAILED ACTION

Election/Restrictions
Applicant’s election without traverse of Group | (claims 1-15) in the reply filed on

September 24, 2019 is acknowledged.

Priority
Acknowledgment is made of applicant's claim for foreign priority based on an
application filed in China on August 31, 2017. It is noted, however, that applicant has

not filed a certified copy of the foreign priority application as required by 37 CFR 1.55.

Information Disclosure Statement
The references cited within the IDS documents submitted on June 27, 2019 (two

separate documents) and July 5, 2019 have been considered.

Claim Rejections - 35 USC § 102
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:
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A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 1-6, 9, and 11-14 are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Oh (US 2016/0358855 A1).

As to claim 1, Oh teaches a semiconducior structurs in figure 2A. The structre
of Oh has:

g stairease structure comprising 3 plurality of steps, wherein each step comprizes
a conductive layer {20 disposed over a diglactric layer (12);

a barrder layer (14) disposed over a portion of the conductive laver of the each
atep;

an atch-stop layer (15) disposed on the barrier layer;

an insulating laver (186} disposed on the eich-stop layer; and

a pluralily of conductive structures (233 formed in the insulaling layer, wherain
gach conductive structure ig formed on the conductive fayer of the gach siep.

Az 1o claims 2 and 3, Oh teachss the plurality of conductive struciures extend
through the barder laver and the elch-stop layer (see figure 24).

As o claim 4, Oh teaches the barrigr layer {14) comprises sificon oxide {sse
paragraph 0024

As to ciaim 8, Oh teaches the eich-stop layer (15) comprises silicon nitride (see
paragraph (0025},

As to olaim 8, Oh teaches each conductive struciure (23) directly contacts &

corresponding one of the conduciive layer of the each step (see figure 2A).
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As to clalm 8, Oh teaches the barler layer {14) is formed on side and top
asurfaces of the plurality of steps (see figure 24

As o ciaim 11, Oh teaches a semiconductor structure in figure 24, The
structure of Ch has:

a staircase structure comprising a pluralily of steps, whearein each slep comprises
a conductive layer {20) disposed over a dislectric layer (12}

an eich-stop layer (15) disposed over g portion of the conductive tayer (20} of the
gach step;

an insulating laver (18} disposad on the eich-siop layer; and

a plurglity of conductive structures (23) formed in the insulating layer and
extending through the etch-stop laver, wherein each conductive structure divectly
contacts the corresponding conductive layer of each siep.

As to olaim 12, Oh teaches the elch-stop layer is formed on a side swrface and 2
top surface of each slep (see figure 2A).

Az to elaim 13, Oh teaches thicknesses of the stch-stop layer is the same on the
side and top surfaces of each siep (ses figure 2A}.

As to claim 14, Oh teaches the sich-siop layer (15) comprises silicon nitride {see
paragraph (0253

I

”
it
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Claims 1-9 and 11-14 are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Matsuda (US 2016/0020169 A1).

As to claim 1, Matsuda teaches a semiconductor structure in figure 28, The
structure of Matsuda has:

a staircase structure comprising a pluralily of steps, whearein each slep comprises
a conductive layer {16, e.g. 161} disposed over a digleclric layer {20, e.g. 200},

a harrer fayer (40) disposed over g portion of the conductive layer of the sach
step {see also figure 4B);

an sich-stop layer (42) disposad on the barrier layer {see also figure 48);

an insulaling layer (44) disposed on the etch-siop layer {see also figure &B); and

a plurality of conductive structures {68, .g. 681} formed in the insulating layer,
wharein each conductive structure is formed on the conductive fayer of the sach step.

As to claims 2 and 3, Maisuds tzaches the plurality of conductive structuras
extend through the barrier layer and the eich-stop fayer (gee figure 28).

Az to claim 4, Malsuda teaches the bamier layer {(40) comprises silicon oxide
(see paragraph 00543,

As to clgim 5, Malsuda isaches the etch-siop layer (42} comprises sHlicon nilride
{see paragraph (0543

As to clagim 8, Maisuda tsaches sach conductive structure (68) diractly contacis

a corresponding one of the conductive layer of the each slep (ses figure 2B}
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As o claim 7, Maisuda leaches top surfaces of the plurality of conductive
atruciures {88}, the insulaling layer {(44), and a portion of the sich-stop layer {42) are
coplanar {see figure 2B8).

As to clalm 8, Malsuda teaches the plurality of conductive struciures (88)
comprise wingsten (ses paragraph 0070}

As o cialm 8, Maisuda isaches the bayrier laver (40) iz formed on side and top
surfaces of the plurality of steps (see figure 2B

As to ciaim 11, Malsuda teaches g semiconductor structure in figure 2B, The
siructure of Malsuda has:

3 staircase struciure comprising a plurality of steps, wherein each siep comprises
a conductive layer {16, e.g. 181} disposed gver a dislectiic layer {20, e.g. 200},

an sich-stop layer (42) disposaed over g portion of the conductive layer of the
each step:

an insulating laver {44} disposed on the eich-siop layer; and

a plurality of conductive structures (68, e.g. 681 formed in the insulating layer
and exisnding through the etch-siop layer, whersin sach conductive structure directly
coniacts the corresponding conductive lgyer of each siep.

Az to clalm 12, Malsuda tsaches the etch-siop layver is formed on a side surface
and a top surface of each step (ses figure 28B).

Asto elalm 13, Matsuda teaches thicknesses of the eteh-siop faver is the same

ott the side and lop surfaces of each siep (see ligure 2B}
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As o claim 14, Matsuda teaches the eich-siop layer (42) comprises silicon

nitride (see paragraph 0054,

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claims 10 and 15 rejected under 35 U.S.C. 103 as being unpatentable over
Matsuda as applied to claims 1 and 11 above (respectively), and further in view of
Examiner’s Official Notice.

As to claims 10 and 15, Matsuda teaches an etch-stop layer comprising silicon
nitride and deposited by CVD (see paragraph 0054). Matsuda does not specifically
teach the thickness of the etch-stop layer being in a range between 10nm to 1000nm.

However, the examiner takes official notice that a silicon nitride etch-stop layer
having a thickness in the range of 10-1000 nm is notoriously well known in the art of
semiconductor technology. Furthermore, the range recited in claims 10 and 15 lacks
criticality, as evidenced by the range being two orders of magnitude, and as also

supported by applicant’s own lengthy disclosure within paragraph (0056).
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Therefore, it would have been obvious to a person of ordinary skill in the art,
before the filing date of the invention, to modify the structure of Matsuda with an etch-
stop layer having a thickness concordant with practices recognized and notoriously well

known in the art of semiconductor manufacturing.

Contact Information
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Scott B. Geyer (telephone: 571-272-1958). The
examiner can normally be reached on Monday to Friday, 10AM - 4PM. 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, Charles D Garber (telephone: 571-272-2194). 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.
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For more information about the PAIR system, see http:/pair-direct.uspto.qgov.

Should you have questions on access to the Private PAIR system, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (in U.S.A. or Canada) or 571-272-

1000.

/SCOTT B GEYER/
Primary Examiner, Art Unit 2812
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4. A copy of the cited document (FP1).
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: ZHU et al. Confirmation No.: 1077
Applicant: Yangtze Memory Technologies Art Unit: 2812

Co., Ltd.

Application No.: 16/126,947 Examiner: GEYER, SCOTT B
Filing Date: September 10, 2018 Atty. Docket: 4123.0480002

Title: WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY
DEVICES AND FABRICATION METHODS THEREOF

Second Supplemental Information Disclosure Statement
Mail Stop Amendment
Commissioner for Patents

PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

Listed on accompanying IDS Form PTO/SB/08a equivalent are documents that may be
considered material to the patentability of this application as defined in 37 C.F.R. §1.56, and in
compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97 and 1.98.

Applicant has listed publication dates on the attached IDS Form based on information
presently available to the undersigned. However, the listed publication dates should not be
construed as an admission that the information was actually published on the date indicated.

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,
and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.

The Examiner is specifically requested not to rely solely on the material submitted herewith.
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2. ZHU et al.
Application No. 16/126,947

Applicant has checked the appropriate boxes below.
Statement under 37 C.F.R. 1.704(d). Each item of information contained in this Information
Disclosure Statement: (i) was first cited in any communication from a patent office in a
Counterpartl foreign or international application or from the Office; and this communication
was not received by any individual designated in Sec. 1.56(c) more than thirty days prior to
the filing of this information disclosure statement; OR (ii) 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 designated in Sec.
1.56(c) more than thirty days prior to the filing of the information disclosure statement.
Filing under 37 C.F.R. § 1.97(b). This Information Disclosure Statement is being filed
within three months of the date of filing of a national application other than a continued
prosecution application (CPA), OR within three months of the date of entry of the national
stage as set forth in 37 C.F.R. § 1.491 in an international application, OR before the mailing
date of a first Office Action on the merits OR before the mailing of a first Office Action
after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement
or fee is required.
Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being filed more

than three months after the U.S. filing date AND after the mailing date of the first Office

! The term counterpart foreign patent application means that a claim for priority has been made in
either the U.S. application or a foreign application based on the other, or that the disclosures of the
U.S. and foreign patent applications are substantively identical (e.g., an application filed in the
European Patent Office claiming the same U.K. priority as claimed in the U.S. application).
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Action on the merits, but before the mailing date of a Final Rejection, or Notice of

Allowance, or an action that otherwise closes prosecution in the application.

[ la. Statementunder 37 C.F.R. § 1.97(e)(1). T hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 C.F.R. § 1.97(e)(1).

[ Ib. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.
37 C.E.R. § 1.97(e)(2).

X c. The required fee is provided through online credit card payment authorization in the
amount of $240.00 in payment of the fee under 37 C.F.R. § 1.17(p).

Filing under 37 C.F.R. § 1.97(d) This Information Disclosure Statement is being filed more

than three months after the U.S. filing date and after the mailing date of a Final Rejection or

Notice of Allowance, but on or before payment of the Issue Fee. The required fee is

provided through online credit card payment authorization in the amount of $240.00 in

payment of the fee under 37 C.F.R. § 1.17(p); in addition:
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[ ]a. Statement under 37 C.F.R. § 1.97(e)(1). T hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 C.FR. § 1.97(e)(1).

[ 1b. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.
37 C.F.R. § 1.97(e)(2).

The patent family for one or more foreign language documents submitted herewith includes

a United States patent, and other patent, in the English language. Copies of both the

particular foreign patent(s) or published foreign patent applications cited in the foreign

patent office communication, and that are not already of record in this application, are
enclosed. Copies of the related United States or other English language patent or published
application from the family list, if not already of record, are listed on the accompanying

SB/08A form. For the purposes of a statement under 37 CFR 1.97(e)(1), the United States or

other English language patent or published application are to be construed as being cited by

the foreign patent office. MPEP 609.04(b)(V).
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The document(s) was/were cited in a search report by a foreign patent office in a counterpart
foreign application. Submission of an English language version of the search report that
indicates the degree of relevance found by the foreign office is provided in satisfaction of
the requirement for a concise explanation of relevance. MPEP 609.04(a)(III).
A concise explanation of the relevance of the non-English language document appears
below in accordance with 37 C.F.R. § 1.98(a)(3).
Document US2 (2017/0236836 A1) is submitted herewith as the English-language
counterpart of document FP1 (CN 104157654 A).
A copy of document FP1 is submitted. However, in accordance with 37 C.F.R. §
1.98(a)(2)(ii), no copies of the U.S. patent application publications cited as documents US1-
US2 on the attached IDS Form are submitted.

Copies of the documents were cited by or submitted to the Office

in an IDS that complies with 37 C.F.R. § 1.98(a)-(c) in Application No.__ , filed
, which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus,

copies of these documents are not attached. 37 C.F.R. § 1.98(d).

. It is expected that the examiner will review the prosecution and cited art in the parent

Application No(s). in accordance with MPEP 2001.06(b), and

indicate in the next communication from the office that the art cited in the earlier

prosecution history has been reviewed in connection with the present application.

. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,

Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-
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pending U.S. Patent Application No. , filed , as

documents to . The identification of these Office Actions is not to

be construed as a waiver of secrecy as to those applications now or upon issuance of the
present application as a patent. The Examiner is respectfully requested to consider the cited
applications and the art cited therein during examination.
It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Form, and indicate in the official file wrapper of this patent application that the documents have
been considered.
The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 19-0036.
Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.I.L.C.
/Min Yang/
Min Yang
Agent for Applicant

Registration No. 78,149
Date:  November 12, 2019

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

14130993_1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: ZHU et al. Confirmation No.: 1077
Applicant: Yangtze Memory Technologies Art Unit: 2812

Co., Ltd.

Application No.: 16/126,947 Examiner: GEYER, SCOTT B
Filing Date: September 10, 2018 Atty. Docket: 4123.0480002

Title: WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY
DEVICES AND FABRICATION METHODS THEREOF

Amendment and Reply Under 37 C.F.R. § 1.111

Mail Stop Amendment
Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

In reply to the Non-Final Office Action dated October 24, 2019 (“Office Action”),
Applicant submits the following Amendment and Remarks.

It is not believed that extensions of time are required beyond those that may otherwise be
provided for in documents accompanying this paper. However, if additional extensions of time are
necessary to prevent abandonment of this application, then such extensions of time are hereby
petitioned under 37 C.F.R. § 1.136(a), and any additional fees required to continue prosecution or
appeal of this application (including issue fee, fees for net addition of claims or forwarding to

appeal) are hereby authorized to be charged to our Deposit Account No. 19-0036.
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Amendments to the Claims
This listing of claims will replace all prior versions, and listings, of claims in the application.
1. (Currently Amended) A semiconductor structure, comprising;:
a staircase structure comprising a plurality of steps, wherein each step comprises a

conduetivelayer gate stack disposed over a dielectric layer, the gate stack comprising a

high-k dielectric layer and a conductive layer;

a barrier layer disposed over a portion of the eenduetivetayer gate stack of the each
step;

an etch-stop layer disposed on the barrier layer;

an insulating layer disposed on the etch-stop layer; and

a plurality of conductive structures formed in the insulating layer, wherein each

conductive structure is formed on the conductive layer of the each step.

2. (Currently Amended) The semiconductor structure of claim 1, wherein the plurality of

conductive structures extend through the barrier layer and the high-k dielectric layer.

3. (Original) The semiconductor structure of claim 1, wherein the plurality of conductive

structures extend through the etch-stop layer.

4. (Original) The semiconductor structure of claim 1, wherein the barrier layer comprises

silicon oxide.

5. (Original) The semiconductor structure of claim 1, wherein the etch-stop layer comprises

one or more of silicon nitride, a spin-on-dielectric, and a high-k dielectric.
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0. (Original) The semiconductor structure of claim 1, wherein the each conductive structure

directly contacts a corresponding one of the conductive layer of the each step.

7. (Original) The semiconductor structure of claim 1, wherein top surfaces of the plurality of

conductive structures, the insulating layer, and a portion of the etch-stop layer are coplanar.

8. (Original) The semiconductor structure of claim 1, wherein the plurality of conductive

structures comprise one or more of tungsten, cobalt, nickel, copper, and aluminum.

9. (Original) The semiconductor structure of claim 1, wherein the barrier layer is formed on

side and top surfaces of the plurality of steps.

10.  (Original) The semiconductor structure of claim 1, wherein a thickness of the etch-stop layer

is in a range between 10 nm and 1000 nm.

11. (Currently Amended) A semiconductor structure, comprising;:
a staircase structure comprising a plurality of steps, wherein each step comprises a

conduetivelayer gate stack disposed over a dielectric layer, the gate stack comprising a

high-k dielectric layer and a conductive layer;

an etch-stop layer disposed [[over]] on a portion of the eonduetivelayer gate stack of

the each step;

an insulating layer disposed on the etch-stop layer; and

a plurality of conductive structures formed in the insulating layer and extending
through the etch-stop layer and the high-k dielectric layer, wherein each conductive structure

directly contacts the corresponding conductive layer of each step.
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12.  (Original) The semiconductor structure of claim 11, wherein the etch-stop layer is formed on

a side surface and a top surface of each step.

13.  (Original) The semiconductor structure of claim 12, wherein thicknesses of the etch-stop

layer is the same on the side and top surfaces of each step.

14.  (Original) The semiconductor structure of claim 11, wherein the etch-stop layer comprises

one or more of silicon nitride, a spin-on-dielectric, and a high-k dielectric.

15.  (Original) The semiconductor structure of claim 11, wherein a thickness of the etch-stop

layer is in a range between 10 nm and 1000 nm.

16-20. (Cancelled)

21.  (New) The semiconductor structure of claim 1, wherein the high-k dielectric layer
comprises hafnium oxide, zirconium oxide, aluminum oxide, tantalum oxide, lanthanum oxide, or a

combination thereof.

22, (New) The semiconductor structure of claim 1, wherein top and bottom surfaces and a
sidewall of the conductive layer are covered by the high-k dielectric layer, except at an interface

between the conductive layer and the conductive structure.

23.  (New) The semiconductor structure of claim 11, wherein the high-k dielectric layer
comprises hafnium oxide, zirconium oxide, aluminum oxide, tantalum oxide, lanthanum oxide, or a

combination thereof.

Atty. Dkt. No. 4123.0480002

Micron Ex. 1002, p. 203
Micron v. YMTC
IPR2025-00117



-5- ZHU et al.
Application No. 16/126,947

24.  (New) The semiconductor structure of claim 11, wherein top and bottom surfaces and a
sidewall of the conductive layer are covered by the high-k dielectric layer, except at an interface

between the conductive layer and the conductive structure.
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Remarks

Reconsideration of this Application is respectfully requested.

Upon entry of the foregoing amendment, claims 1-15 and 21-24 are pending in the
application, with claims 1 and 11 being the independent claims. Claims 16-20 are sought to be
cancelled without prejudice to or disclaimer of the subject matter therein. Claims 1, 2 and 11 are
sought to be amended. New claims 21-24 are sought to be added. The changes are not believed to
introduce any new matter, and their entry is respectfully requested.

Based on the following remarks, Applicant respectfully requests that the Examiner
reconsider all outstanding objections and rejections and that they be withdrawn. Throughout the
arguments, Applicant reminds the Examiner that the claims are given their broadest reasonable
meaning in view of the specification, and any paraphrasing of the claim features is not to be

interpreted as reading any features into, or characterizing of, the claims.

Rejections under 35 U.S.C. § 102 and § 103

Claims 1-6, 9 and 11-14 were rejected under 35 U.S.C. §102(a)(1) as being allegedly

anticipated by U.S. Patent Application Publication No. 2016/0358855 A1 to Oh. (“Oh”). Claims 1-
9 and 11-14 were rejected under 35 U.S.C. §102(a)(1) as being allegedly anticipated by U.S. Patent
Application Publication No. 2016/0020169 A1 to Matsuda. (“Matsuda”). Claims 10 and 15 were
rejected under U.S.C. §103 as being allegedly unpatentable over Matsuda. Applicant respectfully
traverses these rejections.

Without acquiescing to the propriety of the rejections and reserving the right to argue
additional or different distinguishing features in the future, independent claims 1 and 11 are sought

to be amended. Support for the amended features can be found throughout the originally filed
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specification, for example, in paragraphs [0059], [0061], [0062], [0071], [0072] and [0073], as well
as Figures 9A and 9B.
Independent claim 1, as amended, recites, infer alia:
a staircase structure comprising a plurality of steps, wherein each step comprises a
gate stack disposed over a dielectric layer, the gate stack comprising a high-k dielectric

layer and a conductive layer;
a barrier layer disposed over a portion of the gate stack of the each step;

(Emphasis added.) Claim 11 recites similar distinguishing features, using its respective language.
Oh does not disclose or suggest the aforementioned distinguishing features. For example,

Oh’s capping layer 14 and etch-stop layer 15 are formed on the memory cells 20 directly. (Oh, |

[0016], [0036], FIGS. 1 and 21-2K.) Oh’s capping layer 14 and etch-stop layer 15 are respective

oxide and nitride, while the memory cell 20 is a conductive material. (Oh, {{[0024]-[0025], [0036].)

P
fi

Annotated FIG. 1 of Oh

Similarly, Matsuda does not disclose or suggest the distinguishing features of claim 1 or
claim 11. Matsuda’s liner insulating film 40 and stopper insulating film 42 are also stacked on the

electrode film 16 directly. (Matsuda, §[0044], FIGS. 2B, 13B-17B.) Matsuda’s liner insulating film
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40 and stopper insulating film 42 are respective oxide and nitride, while the electrode film 16 is

conductive film such as tungsten. (Matsuda, §[0065].)

Annotated FIG. 2B of Matsuda

Both Oh and Matsuda are silent about the claimed high-k dielectric layer covering the
conductive layer on the staircase structure. Therefore, neither Oh nor Matsuda anticipates—nor
renders obvious— claims 1 and 11.

Additionally, dependent claims 2-10, 12 -15 are allowable at least based on their respective
dependency to independent claims 1 and 11, and further in view of their distinguishing features. For
example, Oh or Matsuda does not disclose that the conductive structures “extend through the barrier
layer and the high-k dielectric layer,” as recited in claim 2. For at least these reasons, Applicant
respectfully requests that the rejection of claims 1-15 under 35 U.S.C. § 102 or § 103, be

reconsidered and withdrawn.
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New Claims 21-24

New dependent claims 21-24 are sought to be added. Support for the new claims can be
found throughout the originally filed specification, for example in paragraphs [0061]-[0062],
[0071]-[0073], as well as originally filed drawings. Claims 21-24 are allowable at least because they
recite all of the features of independent claims 1 and 11 from which they respectively depend, as

well as for their additional distinguishing features.

Priority under 35 US.C. § 119
The Request to Retrieve Electronic Priority Application (PTO/SB/38) is submitted herein for

the foreign priority application required by 37 CFR 1.55.

Conclusion

All of the stated grounds of rejection have been properly traversed, accommodated, or
rendered moot. Applicant therefore respectfully requests that the Examiner reconsider all presently
outstanding rejections and that they be withdrawn. Applicant believes that a full and complete reply
has been made to the outstanding Office Action and, as such, the present application is in condition
for allowance. If the Examiner believes, for any reason, that personal communication will expedite
prosecution of this application, the Examiner is invited to telephone the undersigned at the number
provided.

Prompt and favorable consideration of this Amendment and Reply is respectfully requested.
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Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Donald J. Featherstone/

Donald J. Featherstone

Attorney for Applicant
Registration No. 33,876

Atty. Dkt. No. 4123.0480002

Micron Ex. 1002, p. 209
Micron v. YMTC
IPR2025-00117



Doc Code: PD REQ.RETR PTO/SE/38 (12-15)

- P - DT  cre s e Approved for use through 12/31/2021. OMB 0651-0031
Document Description: Request for USPTO to retrieve priority doCS | 5 oot and Trademark Office: 1.5, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information uniess it displays a valid OMEB control number.

COMPLETE IF KNOWN

Request to Retrieve Electronic Apptication Number __| 16/125,947

Priority Application(s) Filing Date 09/10/2018
First Named Inventor ZHU el. &l
Art Unit 2812
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Send completed form to: Commissioner for Patents
\".C. Box 1450, Alexandria, VA 22313-1450 Attorney Docket Number 4123.0480002 Yy,

Pursuant to 37 CFR 1.55(i), the undersigned hereby requests that the USPTO retrieve an electronic copy of each of the following foreign
applications for which priority has heen claimed under 35 U.5.C. 118(a)-(d) from a foreign intellectual property office participating with
the USPTO in a bilateral or multilateral priority document exchange agreement. This Request must be submitted:
- within the later of sixtean months from the filing date of the prior foreign application or four months from the achual filing date of
an application under 35 U.5.C. 111(a},
- within four months from the later of the dale of commencement (37 CFR 1.491(a)) or the date of the inilial submission under 35
U.5.C. 371 of an application entering the national stage under 35 U.S.C, 371, or
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OPTION A

Please retrieve the priority application identified in Column €, a certified copy of which is contained in the EP or JP
application identified in Columns A and B:

A B C
Code for Application containing the Non-participating priority application to be
Participating non-participating pricrity application retrieved
Cifice (EP or App. No. Filing Date Access Code Country App. No.
IP only) {for IF only) Code
1
OPYION B

This Reguest may be used for the infrequent circumstance when a daim for priority to an application filed in a participating
foreign intellectual property office was made prior to that foreign intelleciual property office becoming a participating foreign
intellectual property office.

Pl retrieve the priovity application identified in Columns A and B:
A B
Code for Participating Office {2.¢., EP) Application 1o be retrieved
or WIPQ DAS Depositing Office App. No. Filing Date Access Code
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The USPTO will not atterpt o retrieve the identified pricrity application(s) unless an identical claim for foreign pricrity to the application
identified above is made pursuant to 37 CFR 1.55{d) or a petition is granted under 37 CFR 1.55(e) or (). Applicants are advised to
consult Private PAIR (accessed through www.uspto.gov) to assure that the refrieval has been successful. The applicant bears the
ultimate responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign
inteliectual property office, or a certified copy of the foreign priority application is filed, within the time period set forth in 37 CFR
1.55(g)(1)

I hereby declare that 1 have the authority to grant access to the above-identified foreign application(s).

/Donald 1. Featherstone/ 1/21/20
Signature Date
Donald J. Featherstone 202-371-2600
Printed or Typed Name Telephone Number
Attorney for Applicant 33,876
Title Registration Number, if applicable

This coliection of information is required by 37 CFR 1.55(d). 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.5.C. 122 and 14. This collection is estimated to take 8 minutes to
complete, including gathering, preparing, and submitting the completed application form te 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,
.S, Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1459, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1480.

if you need assistance in completing the form, call 1-800-PT0-8199 and selsct option 2.
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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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< Sterne Kessler

STERNE KESSLER GOLDATEIN & FOX

DONALD J. FEATHERSTONE
(202) 772-8629
DONF@STERNEKESSLER.COM

January 21, 2020

Commissioner for Patents Confirmation No. 1077
PO Box 1450 Art Unit 2812
Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re:  U.S. Utility Patent Application
Appl. No. 16/126,947; Filing Date: September 10, 2018
For:  WORD LINE CONTACT STRUCTURE OF THREE-
DIMENSIONAL MEMORY DEVICES AND FABRICATION
METHODS THEREOF
Inventors: ZHU et al.
Our Ref: 4123.0480002

Commissioner:
Transmitted herewith for appropriate action are the following documents:
1. Amendment and Reply Under 37 CF.R. § 1.111; and
2. Request to Retrieve Electronic Priority Application.
The above-listed documents are filed electronically.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency
and any additional fees required to continue prosecution or appeal of this application (including
issue fee, fees for net addition of claims or forwarding to appeal) or credit any overpayment to
our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
DJF/M-Y/hsb
Enclosures 14448695 1

P I02ITLIN00 | FROR70E090 | stomahasaisroam
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APIE)TI{JII\(/:IgglI{ON I 35115;1)1\1]SA?11‘E G%I;\]A?IBT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
T6/126947 0071072018 2812 T80 2123 0430002 20
CONFIRMATION NO. 1077
26111 REPLACEMENT FILING RECEIPT
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.G.
1100 NEW YORK AVENUE, N.W. ARDO A0 0 SO

WASHINGTON, DC 20005
Date Mailed: 01/23/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Jifeng ZHU, Wuhan, CHINA;

Zhenyu LU, Wuhan, CHINA;

Jun CHEN, Wuhan, CHINA;

Si Ping HU, Wuhan, CHINA;

Xiaowang DAI, Wuhan, CHINA;

Lan YAO, Wuhan, CHINA;

Li Hong XIAO, Wuhan, CHINA;

A Man ZHENG, Wuhan, CHINA;

Kun BAO, Wuhan, CHINA;

Haohao YANG, Wuhan, CHINA;
Applicant(s)

Yangtze Technologies Co., Ltd., Wuhan, CHINA
Assignment For Published Patent Application

Yangtze Technologies Co., Ltd., Wuhan, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 26111

Domestic Priority data as claimed by applicant
This application is a CON of PCT/CN2018/101308 08/20/2018

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201710774754.6 08/31/2017 Access Code Provided
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 01/22/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/126,947

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No

Title

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF

Preliminary Class
257
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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).
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SelectUSA

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

. . WORLD
Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A
DIGITAL LIBRARY

The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPO Digital Access Service since the date of
availability indicated, and that the patent application has been available to the
indicated Office(s) as of the date specified following the relevant Office code:

Document details:  Country/Office: CN
Filing date: 31 Aug 2017 (31.08.2017)
Application number: 2017107747546

Date of availability of document: 26 Jun 2019 (26.06.2019)

The following Offices can retrieve this document by using the access code:
JP, GE, NZ, EA, BR, GB, CA, NO, IB, MA, FI, DK, US, AR, SE, KR,
IL, IN, AU, EP, ES, NL, EE, CN, CL

Date of issue of this certificate: 23 Jan 2020 (23.01.2020)

34, chemin des Colombettes
1211 Geneva 20, Switzerland
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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 |
26111 7590 02/03/2020
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. GEYER, SCOTT B
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 | ARTUNIT PAPERNUMBER |
2812
DATE MAILED: 02/03/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/126,947 09/10/2018 Jifeng ZHU 4123.0480002 1077

TITLE OF INVENTION: WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND FABRICATION METHODS
THEREOF

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/04/2020

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: 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.
Page 1 of 3
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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)

26111 7590 02/03/2020 Certificate of Mailing or Transmission
STERNE, KESSLER. GOLDSTEIN & FOX P.LL.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ i States Postal Service with sufficient postage for first class mail in an envelope
1100 NEW YORK AVENUE, N.W. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
WASHINGTON, DC 20005 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. |

16/126,947 09/10/2018 Jifeng ZHU 4123.0480002 1077

TITLE OF INVENTION: WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND FABRICATION METHODS
THEREQF

APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/04/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
GEYER, SCOTT B 2812 257-751000
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/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.

SB/47; Rev 03-09 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. |
16/126,947 09/10/2018 Jifeng ZHU 4123.0480002 1077
26111 7590 02/03/2020 | EXAMINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. GEYER, SCOTT B
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 | ART UNIT PAPERNUMBER |
2812

DATE MAILED: 02/03/2020

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)
i . 16/126,947 ZHU et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
Scott B Geyer 2812 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.

1.4} This communication is responsive to papers filed on January 23, 2020.

[0 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 1-15 and 21-24 . 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) WAl b) (JSome  *c) [J None of the:
1. Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will 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. 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 20191112.

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

of Biological Material
4.3 Interview Summary (PTO-413),
Paper No./Mail Date.
/SCOTT B GEYER/
Primary Examiner, Art Unit 2812

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200129
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 16/126,947 ZHU ot al
H“m“m “W“ “ “H“‘ o o
Scott B Geyer 2812
CPC - Searched*
Symbol Date Examiner
HO1L27/115-11597 10/18/2019 SBG
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 notes attached 10/18/2019 SBG
EAST search updated 01/29/2020 SBG
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

Interference Search 01/29/2020 SBG

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20200129
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢126 947 ZHU ot al
H “ “”“ Examiner Art Unit
Scott B Geyer 2812
CPC
Symbol Type Version
HO1L 535 2013-01-01
HO1L 11551 2013-01-01
HO1L 76895 2013-01-01
HO1L 11529 2013-01-01
HO1L 11573 2013-01-01
HO1L 11578 2013-01-01
HO1L 11582 2013-01-01
HO1L 1157 2013-01-01
HO1L 11575 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19

/SCOTT B GEYER/
Primary Examiner, Art Unit 2812

(Primary Examiner)

29 January 2020

(Date)

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

1

5B, 9A

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20200129
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Issue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination
16/126,947 ZHU et al.

Examiner Art Unit

Scott B Geyer 2812

INTERNATIONAL CLASSIFICATION

CLAIMED

HO1L

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 19

/SCOTT B GEYER/
Primary Examiner, Art Unit 2812

(Primary Examiner)

29 January 2020 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 5B, 9A

U.S. Patent and Trademark Office

Part of Paper No.: 20200129
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/126,947 ZHU et al.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: ZHU ef of. Confirmation No.;. 1077
Applicant: Yangize Memory Technologies Art Unit: 2812

CO., LTD.

Application No.. 16/126,947 Examiner: Geyer, Scott B.
Filing Date: September 10, 2018 Atty. Docket: 4123 0480002

Title: WORD LINE CONTACT STRUCTURE OF THREE-DIMENSIONAL MEMORY
DEVICES AND FABRICATION METHODS THEREOF
Request for Corrected Official Filing Receipt
Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450
Commissioner:

Applicant hereby requests that a corrected Official Filing Receipt be issued and sent to the
undersigned representative. Specifically, the following corrections to the Official Filing Receipt are
requested:

In the Applicant(s):

Please correct “Yangtze Technologies Co., Ltd.” to --Yangtze Memory Technologies

Co., Lid. -

Assignment For Published Patent Application:

Please correct “Yangtze Technologies Co., L1d.” to --Yangtze Memory Technologies

Co., Lid .-

In support of the above request, a marked-up copy of the instant Official Filing Receipt is
enclosed to show the corrections. It is requested that a corrected Official Filing Receipt be 1ssued,

and sent to the undersigned at the earliest possible time.
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Date:  2/12/2020

1100 New York Avenue, NW.
Washington, D.C. 20005-3934

(202) 371-2600

£4556694 1.docx

- ZHU et al.
Application No. 16/126,947
Respectfully submitied,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Donald J. Featherstone/
Donald J. Featherstone

Attorney for Applicant
Registration No. 33,876
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nt and Trademark Office

R PATENTS
- ia 22313-1450
; Z\EEEL;;’;;:)N g 3§:3](CEN;§;%(:;F E (I?;\;;RT E FO. FEE REC'D ; ATTY.DOCKET.NO ETOT CLAL’M’SEIN—D CLAIMS
T6/T26.047 BOT0N018 ~ 812 TS50 AT D4R0002 50 3

CONFIRMATION NO. 1077
26111 REPLACEMENT FILING RECEIPT
STERNE, KESSLER, GOLDSTEIN & FOX P.LLC. A ——
1100 NEW YORK AVENUE, N.W. MR B

WASHINGTON, DG 20005
Date Mailed: 01/23/2020

Receipt is acknowledged of this non-provisional ulility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
congerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the dala presented on this recelpt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with sirike-through for delstions and underlining for additions. If you received a "Notice to File Missing Paris” or
other Notice requiring a response for this application, please submit any requesi for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

inventor{s)
Jifeng ZHU, Wuhan, CHINA;
Zhenyu LU, Wuhan, CHINA;
Jun CHEN, Wuhan, CHINA;
8i Ping HU, Wuhan, CHINA;
Xiaowang DAI Wuhan, CHINA;
Lan YAQ, Wuhan, CHINA;
Li Hong XIAQ, Wuhan, CHINA,;
A Man ZHENG, Wuhan, CHINA;
Kun BAQ, Wuhan, CHINA,;
Haohao YANG, Wuhan, CHINA,;
Applicant{s) Yangize Memory Technologies Co., Lid,
e Ty e-Eortios Wuhan, GH!NA
Assignment For Published Patent Application  Yangtze Memory Technelogies Co., Lid.
Yeargtre-technatogies-Soriids, Wuhan, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 26111

Domestic Priority data as claimed by applicant
This application is a CON of PCT/CN2018/101308 08/20/2018

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please ses hitp//www.uspto.gov for more information.)
CHINA 201710774754.6 08/31/2017 Access Code Provided
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Resulis: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/6S as
appropriate.

Reguest to Retrieve - This application either claims priority 1o one or more applications filed in an intellectual
property Office that participaies in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application{s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
io electronically refrigve these priority documents.

if Required, Foreign Filing License Granted: 01/22/2020

The country code and number of your pricrity application, to be used for filing abroad under the Paris Convention,
is US 16/126,947

Projected Publication Date: Not Applicabie

MNon-Publication Request: No

Early Publication Request: No

Title

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF

Preliminary Class
257
Statement under 37 OFR 1.58 or 1.78 for AlA (First inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the terrifory of the United States and have no
effect in a foreign country, an invenior who wishes patent protection in another country must apply for a patent
in a specific couniry or in regional patent offices. Applicants may wish {0 consider the filing of an international
appiication under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member couniries, but does not result in a grant of "an international
patent” and does not sliminate the nead of applicants io fils additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a psrson desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countrigs differ
int various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries o ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of & ULS. patent application
serves as a request for a foreign flling license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for forgign filing.
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Applicants may wish to consult the USPTO booklet, "General information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patenis”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9189, or it
can be viewed on the USPTO website at hitp:/www uspio.goviweb/oflicas/pac/doc/general/index. htmi.

For information on preventing theft of your intelieciual property (patenis, trademarks and copyrighis), you may wish
to consult the U.8. Government website, hitp//www stopfakes.gov. Part of a Depanment of Commerce initiative,
this website includes seif-halp "lookits” giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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 mel, regardiess of whether or not a license may be reguired as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) uniess an earlier
license has been issusd 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 513 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 doss not in any way lessen the responsibility of g licensee for the sscurity of the subject matter
as imposed by any Government contract or the provigsions of existing laws relating 1o espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect fo 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 paris 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No lcenss under 35 U.5.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 g 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 licenseg has not received any indication of a secrecy order under 35
U.8.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b}.
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SelectliSA

The United Statss represents the largest, most dynamic marketplacs in the world and is an unparalieled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advaniages for those who invest and manufacture goods here. Through SelectUSA, our nation works io
promote and facilitate business investment. SelectlUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.8. cities, siates,
and regions competing for giobal investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit hitp:// www.SelectUSA.gov or call
+1-202-482-6800.
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Electronic Acknowledgement Receipt

EFS ID: 38575570
Application Number: 16126947
International Application Number:
Confirmation Number: 1077

Title of Invention:

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY
DEVICES AND FABRICATION METHODS THEREOF

First Named Inventor/Applicant Name:

Jifeng ZHU

Customer Number:

26111

Filer:

Donald J. Featherstone/Julia Vang

Filer Authorized By:

Donald J. Featherstone

Attorney Docket Number: 4123.0480002
Receipt Date: 13-FEB-2020
Filing Date: 10-SEP-2018
Time Stamp: 15:32:35

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

4574965

2020-02-12-Filing-

Bundle-4123-0480002.pdf yes

7d1c19e3125dc3ae706af2954b427564fc3
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Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Request for Corrected Filing Receipt 2 7
Warnings:
Information:
Total Files Size (in bytes){ 4574965

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.

Micron Ex. 1002, p. 257
Micron v. YMTC
IPR2025-00117



Sterne Kessler

T STERNE KESSLER GOLDSTEIN & FOX

DONALD . FEATHERSTONE
DIRECTOR
(202)772-8629
DONF@STERNEKESSLER.COM

February 12, 2020

Commissioner for Patents Confirmation No, 1877
PO Box 1450 Art Unit 2812
Alexandria, VA 22313-1450

Re:  U.S. Utility Patent Application
Appl. No. 16/126,947; Filing Date: September 10, 20138
Form  WORD LINE CONTACT STRUCTURE OF THREE-
DIMENSIONAL MEMORY DEVICES AND FABRICATION
METHODS THEREQF
Inventors: ZHU ez al
Our Reft 4123.0480002

Commissioner:
Transmitted herewith for appropriate action are the following documents:
1. Request for Corrected Official Filing Receipt
The above-listed documents are filed electronically.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency
and any additional fees required to continue prosecution or appeal of this application (including
issue fee, fees for net addition of claims or forwarding to appeal) or credit any overpayment to
our Deposit Account No. 19-0036.

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOXP.LL.C.
/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
DIF/M-Y/jev
Enclosure

Servw, Kossler Goldstely & Fox BLLD. | 100 Mo York Avenue, NW | Washington, BO, 20008
PA023TA800 | F 243 T IAFLIESY ¢ B‘fﬁ*mﬁ.‘k&is&{imm‘)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APIE)TI{JII\(/:IgglI{ON I 35115;1)1\1]SA?11‘E G%I;\]A?IBT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
T6/126947 0071072018 2812 T80 2123 0430002 20
CONFIRMATION NO. 1077
26111 CORRECTED FILING RECEIPT
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.G.
1100 NEW YORK AVENUE, N.W. KD LA 0 QUL U

WASHINGTON, DC 20005
Date Mailed: 02/19/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Jifeng ZHU, Wuhan, CHINA;

Zhenyu LU, Wuhan, CHINA;

Jun CHEN, Wuhan, CHINA;

Si Ping HU, Wuhan, CHINA;

Xiaowang DAI, Wuhan, CHINA;

Lan YAO, Wuhan, CHINA;

Li Hong XIAO, Wuhan, CHINA;

A Man ZHENG, Wuhan, CHINA;

Kun BAO, Wuhan, CHINA;

Haohao YANG, Wuhan, CHINA;
Applicant(s)

Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA
Assignment For Published Patent Application

Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 26111

Domestic Priority data as claimed by applicant
This application is a CON of PCT/CN2018/101308 08/20/2018

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201710774754.6 08/31/2017 Access Code Provided
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 01/22/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/126,947

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No

Title

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND
FABRICATION METHODS THEREOF

Preliminary Class
257
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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).
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SelectUSA

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

STERNE KESSLER GOLDATEIN & FOX

DONALD J. FEATHERSTONE

DIRECTOR
(202) 772-8629

DONF@STERNEKESSLER.COM

April 28, 2020

Commissioner for Patents Confirmation No. 1077

PO Box 1450 Art Unit 2812

Alexandria, VA 22313-1450 Attn: Mail Stop Issue Fee
Re:  U.S. Utility Patent Application

Commissioner

Appl. No. 16/126,947, Filing Date: September 10, 2018

For:  WORD LINE CONTACT STRUCTURE OF THREE-
DIMENSIONAL MEMORY DEVICES AND FABRICATION
METHODS THEREOF

Inventors: ZHU et al.

Our Ref: 4123.0480002

In response to the Notice of Allowance and Fee(s) Due dated February 3, 2020, the
following documents are transmitted for appropriate action by the U.S. Patent and Trademark

Office:

1. Online Credit Card Payment Authorization in the amount of $1,000.00 to cover:

$1,000.00 — Issue Fee;

2. Issue Fee Transmittal

The above-listed documents are filed electronically.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

Fee payment is provided through online credit card payment. The U.S. Patent and

Trademark Office is hereby authorized to charge any fee deficiency and any additional fees
required to continue prosecution or appeal of this application (including issue fee, fees for net
addition of claims or forwarding to appeal) or credit any overpayment to our Deposit Account
No. 19-0036.
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Commissioner for Patents
April 28, 2020

Page 2
Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Donald J. Featherstone/
Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
DJF/M-Y/jcv
Enclosures
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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
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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.

26111 7590 02/03/2020 Certificate of Mailing or Transmission
STERNE, KESSLER. GOLDSTEIN & FOX P.LL.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ i States Postal Service with sufficient postage for first class mail in an envelope
1100 NEW YORK AVENUE, N.W. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
WASHINGTON, DC 20005 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. |

16/126,947 09/10/2018 Jifeng ZHU 4123.0480002 1077

TITLE OF INVENTION: WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY DEVICES AND FABRICATION METHODS
THEREQF

APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/04/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
GEYER, SCOTT B 2812 257-751000
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 Sterne’ Kessler,
or agents OR, alternatively, 1

(2) The name of a single firm (having as a member a :
registered attorney or agent) and the names of up to 2 Goldstein & Fox P.L.L.C.

2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 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)

(98]

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)
Yangtze Memory Technologies Co., Ltd. Wuhan, Hubei, CHINA

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat X1 Corporation or other private group entity [ Government

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

Xl 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. 19-0036

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

. Applicant asserting small entity status. See 37 CFR 1.27 tobea notiﬁcaggn of loss of el;titlemen}t, to micro entity stztus. £

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 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 /Donald J. Featherstone/ Date 4/28/2020
Typed or printed name Donald ] Featherstone Registration No. 33,876
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

16126947

Filing Date:

10-Sep-2018

Title of Invention:

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY

DEVICES AND FABRICATION METHODS THEREOF

First Named Inventor/Applicant Name:

Jifeng ZHU

Filer:

Donald J. Featherstone/Julia Vang

Attorney Docket Number:

4123.0480002

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:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount SulLJ’-S'I'g(t;)I in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 39291119

Application Number: 16126947

International Application Number:

Confirmation Number: 1077

WORD LINE CONTACT STRUCTURE FOR THREE-DIMENSIONAL MEMORY

Title of Invention: DEVICES AND FABRICATION METHODS THEREOF

First Named Inventor/Applicant Name: Jifeng ZHU
Customer Number: 26111
Filer: Donald J. Featherstone/Julia Vang
Filer Authorized By: Donald J. Featherstone
Attorney Docket Number: 4123.0480002
Receipt Date: 28-APR-2020
Filing Date: 10-SEP-2018
Time Stamp: 16:59:04
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E20204RG59238754

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
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

280975

2020-04-28-Cover-
i i no 2
1 Miscellaneous Incoming Letter Letter-4123-0480002.pdf

52ef319da3e03ad29581dae92cd20ff885¢e|

84dc

Warnings:

Information:

108435
2 Issue Fee Payment (PTO-85B) Issue-Fee-4123-0480002.PDF no 1
abbc4502efe57e41308a4f 1a8ec2c154df30f|
09¢c
Warnings:
Information:
30591
3 Fee Worksheet (SB06) fee-info.pdf no 2
c5b314844982909a5f5e98de274ded7al43
Warnings:
Information:
Total Files Size (in bytes){ 420001

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/126,947 06/02/2020 10672711 4123.0480002 1077
26111 7590 05/13/2020

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005

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 Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

Jifeng ZHU, Wuhan, CHINA;
Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA
Zhenyu LU, Wuhan, CHINA;

Jun CHEN, Wuhan, CHINA;

Si Ping HU, Wuhan, CHINA;
Xiaowang DAI, Wuhan, CHINA;
Lan YAO, Wuhan, CHINA;

Li Hong XIAO, Wuhan, CHINA;
A Man ZHENG, Wuhan, CHINA;
Kun BAO, Wuhan, CHINA;
Haohao YANG, 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.

IR103 (Rev. 10/09)
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New Applications Under 38 U880 11
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and ?» PER 508}, a Filing Receipt (37 GFR 1.54) will ba issued in dus cowss and the date shown on this Acknowledgement
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National Stage of an intaernational Application under 35 WS.C. 87

i a timely subrission o enter the national stage of an intermational application is compliant with the conditions of 35 U.8.C.
371 and other applicabls requif'emmm;* a Form POT/DOED/R03 indicating accegtance of the application as a national stage
subrmission under 35 1L.6.C. 371 will be issued in addition o the Fiing Recaipt, in dus cowrss

New Infernational Application Filed with the USPTO as 2 Recelving Offics

# a new inlamalional application is being fled and the international application includes the nacessary componanis for an
international filing cale (see PUT Article 11 ..:(i MPER 1810}, & Notification of the International A i ar and of the
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Doc Code: PA.. PTO/AIA/82A (07-13)
Document Description: Power of Attorney Approved for use through 09/30/2025. OMB 0651-0035

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 16126947

Filing Date September 10, 2018

Jifeng ZHU
First Named Inventor

Title Word line contact structure for three-dimensional memory devices and
fabrication methods thereof

Art Unit 2812

Examiner Name SCOTT G EYE R

Attorney Docket Number |2017-00285-YMTC-PCT-US

SIGNATURE of Applicant or Patent Practitioner

Signature /Mark C. Zimmerman /  |P=©= July 3, 2024

Name Mark C. Zimmerman Registration | 44006
Number

Title (if Applicant is a | Attorney for Applicant
juristic entity)

Applicant Name (if Applicant is a juristic entity) Yangtze Memory TeChnO|Og|eS CO, Ltd

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

I:l *Total of forms are submitted.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an information
collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control Number. The OMB
Control Number for this information collection is 0651-0035. Public burden for this form is estimated to average 3 minutes per response, including the time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information collection. Send comments
regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United
States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Doc Code: PA..

TERFTINN PTO/AIAB2ZB (07-13)
Document Description: Power of Attorney Approved for use through 09/30/2025. OMB 0851-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to raspond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in gither the attached transmittal letter or
the boxes helow.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

or 34431

D | hereby appoint Practitioner{s) named in the attached list {form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmitial letter {form PTO/AIA/82A) or identified above. {Note: Compiete forrn PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

I:l The address associated with Customer Number: !
OR

D Firm or
individual Name
Address

City | State ] E
Country
Telephone | Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Yangtze Memory Technologies Co., Lid.

D Inventor or Joint inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (fitle not required below)
Assignee or Person to Whom the inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

I:I Person Who Otherwise Shows Sufficient Proprietary Interest {(e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently bging filed with this document) {provide signer's title if applicant is a juristic entity)

~ / $IGNATURE of Applicant for Patent

The undersigned {(whose title is s s authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).
Signature —— l Date (Optional) |

Name TuenlaMar‘\-igl Chan

Title Deputy General Counsel, Head of Intellectuai Property Department

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and cerlifications. If more than one applicant, use multiple forms.

DTotal of forms are submitted.

A Federal agency may not conduct or sponsor, and a person Is not required to respond 1o, nor shall a person be subject to a penalty for failure to comply with an information
collection subject to the requiremnents of the Paperwork Reduction Act of 1935, unless the information collection has a currently valid OMB Control Number, The OMB Control
Number for this information collection is 0551-0035. Public burden for this form is estimated to average 3 minutes per respanse, inciuding the time for reviewing instructions,
searching existing dala sources, gathering and maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden
eslimale or any other aspeci of this information collection, including suggestions for reducing this burden to the Chief Administrative QHficer, United States Patant and
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@usplo.gov. DO NOT SEND FEES CR COMPLETED FORMS TO THIS
ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in compleling the form, call 1-B00-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L.. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
The United States Patent and Trademark Office (USPTO) collects the information in this record
under authority of 35 U.S.C. 2. The USPTO's system of records is used to manage all applicant
and owner information including name, citizenship, residence, post office address, and other
information with respect to inventors and their legal representatives pertaining to the
applicant’'sfowner’s activities in connection with the invention for which a patent is sought or has
been granted. The applicable Privacy Act System of Records Notice for the information
collected in this form is COMMERCE/PAT-TM-7 Patent Application Files, available in the
Federal Register at 78 FR 19243 (March 29, 2013). https://www.govinfo.gov/content/pkg/
FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in
the event that the systemn of records indicates a violation or potential violation of law; 2) a
Federal, state, local, or international agency, in respense to its request; 3) a contractor of the
USPTO having need for the information in order to perform a contract; 4) the Department of
Justice for determination of whether the Freedom of information Act (FOIA) requires disclosure
of the record; 5) a Member of Congress submitting a request involving an individual to whom
the record pertains, when the individual has requested the Member’s assistance with respect to
the subject matter of the record; 6} a court, magistrate, or administrative tribunal, in the course
of presenting evidence, including disclosures to opposing counsel in the course of settlement
negotiations; 7) the Administrator, General Services Administration (GSA), or their designee,
during an inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906,
in accordance with the GSA regulations and any other relevant {i.e., GSA or Commerce)
directive, where such disclosure shall not be used to make determinations about individuals; 8)
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)); 9) the Office of Personnel Management
(OPM) for personnel research purposes; and 8) the Office of Management and Budget (OMB)
for legislative coordination and clearance.

if you do not furnish the information requested on this form, the USPTO may not be able to
process and/or examine your submission, which may result in termination of proceedings,
abandonment of the application, and/or expiration of the patent.

Additicnal Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the
International Bureau of the World Intellectual Property Organization, if the record is related to
an international application filed under the Patent Cooperation Treaty; 2) the public i) after
publication of the application pursuant to 35 U.S.C. 122(b), ii} after issuance of a patent
pursuant to 35 U.S.C. 151, iii} 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, or
iv) without publication of the application or patent under the specific circumstances provided for
by 37 CFR 1.14(a){(1)}(v)-(vii); and/or 3) the National Archives and Records Administration, for
inspection of records.

913823 2023/12/27
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