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Commissioner for Patents Confirmation No. 3874
PO Box 1450 Art Unit 2812
Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re: U.S. Patent Application
Appl. No. 16/951,141; Filed: November 18, 2020
For:  JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL
MEMORY DEVICES AND METHODS FOR FORMING THE
SAME
First Named Inventor: Zhenyu LU
Our Ref: 4123.0110003
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Transmitted herewith for appropriate action are the following documents:
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2. Form PTO/SB/08a (1 sheet) listing 2 documents (US1) and (FP1); and
3. A copy of the cited document (FP1).
The above-listed items are filed electronically.

In the even 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.
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Wenchong Shu
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Registration No. 73,999
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Zhenyu LU Confirmation No.: 3874
Applicant: YANGTZE MEMORY Art Unit: 2812
TECHNOLOGIES CO., LTD.

Application No.: 16/951,141 Examiner: 7o Be Assigned
Filing Date: November 18, 2020 Atty. Docket: 4123.0110003

Title: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY
DEVICES AND METHODS FOR FORMING THE SAME

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 or its 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.
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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).

Atty. Dkt. No. 4123.0110003
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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.

[]13. 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. Statementunder 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).

[ 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 CF.R. § 1.97(e)(2).

[lc. The required fee is provided through online credit card payment authorization in the
amount of $260.00 in payment of the fee under 37 CF.R. § 1.17(p).

[14. Filing under 37 C.FR. § 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. 4123.0110003
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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 $260.00 in
payment of the fee under 37 C.F.R. § 1.17(p); in addition:

[ la. Statementunder 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 CF.R. §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 CFR. § 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. 4123.0110003
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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)(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).

Document US1 (10,038,006 B2) is submitted herewith as the English-language counterpart
of document FP1 (KR 1020180095499 A).

Copy of document FP1 is submitted. However, in accordance with 37 CF R. §
1.98(a)(2)(i1), no copy of the U.S. patent cited as document US1 on the attached IDS Form
is 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. 16/046,847, filed July 26, 2018 (now U.S. Patent No. 10,886,291), in

accordance with MPEP 2001.06(b), and indicate in the next communication from the office

Atty. Dkt. No. 4123.0110003
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that the art cited in the earlier prosecution history has been reviewed in connection with the
present application.
[]11. 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
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 & FOXP.L.L.C.
/Wenchong Shu/
Wenchong Shu
Agent for Applicant

Registration No. 73,999
Date: __4/22/2021

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

16646041.1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Zhenyu LU Confirmation No.: 3874
Applicant: YANGTZE MEMORY Art Unit: 2812
TECHNOLOGIES CO., LTD.

Application No.: 16/951,141 Examiner: PATEL, REEMA
Filing Date: November 18, 2020 Atty. Docket: 4123.0110003

Title: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY
DEVICES AND METHODS FOR FORMING THE SAME

Third Supplemental 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 or its 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.
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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).

Atty. Dkt. No. 4123.0110003
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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.

[]13. 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. Statementunder 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).

[ 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 CF.R. § 1.97(e)(2).

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

[14. Filing under 37 C.FR. § 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. 4123.0110003
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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 $ in
payment of the fee under 37 C.F.R. § 1.17(p); in addition:

[ la. Statementunder 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 CF.R. §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 CFR. § 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. 4123.0110003
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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)(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).

Document FP1 (KR 20100100397 A) appears to describe a “nonvolatile memory device,” as
noted in the attached English-language translation of the abstract.

Document US1 (2013/0134492 A1) is submitted herewith as the English-language
counterpart of document FP2 (KR 20130057670 A).

Copies of documents FP1-FP2 are submitted. However, in accordance with 37 CF.R. §
1.98(a)(2)(ii), no copy of the U.S. patent application publication cited as document US1 on
the attached IDS Form is 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. 16/046,847, filed July 26, 2018 (now U.S. Patent No. 10,866,291), in

Atty. Dkt. No. 4123.0110003
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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.

[]11. 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
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 & FOXP.L.L.C.
/Wenchong Shu/
Wenchong Shu
Agent for Applicant

Registration No. 73,999
Date: 10/14/2021

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

17428423.1

Atty. Dkt. No. 4123.0110003
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspto.gov

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

16/951,141 11/18/2020 Zhenyu LU 4123.0110003 3874
26111 7590 03/03/2022 | X ANINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W. PATEL, REEMA
WASHINGTON, DC 20005

| ART UNIT | PAPER NUMBER |

2312
| NOTIFICATION DATE | DELIVERY MODE |
03/03/2022 ELECTRONIC

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

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

e-office @sternekessler.com

PTOL-90A (Rev. 04/07)

Micron Ex. 1002, p. 576
Micron v. YMTC
IPR2025-00245



Application No. Applicant(s)

16/951,141 LU etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
REEMA PATEL 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) Responsive to communication(s) filed on 10/14/21.
0J 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)O An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

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

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

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (0 Claim(s) ___is/are allowed.
7) O Claim(s) ____is/are rejected.
8) (O 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)(] The specification is objected to by the Examiner.
11)(J The drawing(s) filedon _____is/are: a)(] accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)d Al b)(J Some**  ¢)(J None of the:
1.J 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) [[J Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
Paper No(s)/Mail Date T
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220226
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Application/Control Number: 16/951,141 Page 2
Art Unit: 2812

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under
the first inventor to file provisions of the AlA.
Election/Restrictions

2. Restriction to one of the following inventions is required under 35 U.S.C. 121:

I. Claims 1-10, drawn to a method of forming a joint opening in a three-dimensional
memory device, classified in HO1L 21/20.

II. Claims 11-20, drawn to a joint opening in a three-dimensional memory device,
classified in HO1L 27/11578.
3. The inventions are independent or distinct, each from the other because:
4. Inventions | and Il 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, such as one which the first stacked layer is selectively formed
with multiple thicknesses such that the first through hole is created while forming the
stacked layer.
5. 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:
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Application/Control Number: 16/951,141 Page 3
Art Unit: 2812

6. The inventions require a different field of search (for example, searching
different classes/subclasses, or employing different search queries).

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of an invention to be examined even though the requirement
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.

7. Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one

or more of the currently named inventors is no longer an inventor of at least one claim
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Application/Control Number: 16/951,141 Page 4
Art Unit: 2812

remaining in the application. A request to correct inventorship under 37 CFR 1.48(a) must
be accompanied by an application data sheet in accordance with 37 CFR 1.76 that
identifies each inventor by his or her legal name and by the processing fee required under
37 CFR 1.17(i).

8. The examiner has required restriction between product or apparatus claims and
process claims. Where applicant elects claims directed to the product/apparatus, and all
product/apparatus claims are subsequently found allowable, withdrawn process claims
that include all the limitations of the allowable product/apparatus claims should be
considered for rejoinder. All claims directed to a nonelected process invention must
include all the limitations of an allowable product/apparatus claim for that process
invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the
product/apparatus claims and the rejoined process claims will be withdrawn, and the
rejoined process claims will be fully examined for patentability in accordance with 37 CFR
1.104. Thus, to be allowable, the rejoined claims must meet all criteria for patentability
including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the
elected product/apparatus are found allowable, an otherwise proper restriction
requirement between product/apparatus claims and process claims may be maintained.
Withdrawn process claims that are not commensurate in scope with an allowable
product/apparatus claim will not be rejoined. See MPEP § 821.04. Additionally, in order
for rejoinder to occur, applicant is advised that the process claims should be amended
during prosecution to require the limitations of the product/apparatus claims. Failure to

do so may result in no rejoinder. Further, note that the prohibition against double
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Application/Control Number: 16/951,141 Page 5
Art Unit: 2812

patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement is
withdrawn by the examiner before the patent issues. See MPEP § 804.01.

9. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to REEMA PATEL whose telephone number is (571)270-
1436. The examiner can normally be reached M-F, 8am-5pm EST.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Charles D Garber can be reached on (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 published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and https://www.uspto.gov/patents/docx
for information about filing in DOCX format. For additional questions, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.
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/REEMA PATEL/
Primary Examiner, Art Unit 2812
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: LU ef al. Confirmation No.: 3874
Applicant: Yangtze Memory Technologies Art Unit: 2812

Co., Ltd.

Application No.: 16/951,141 Examiner: PATEL, Reema
Filing Date: November 18, 2020 Atty. Docket: 4123.0110003

Title: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY
DEVICES AND METHODS FOR FORMING THE SAME

Reply to Restriction Requirement

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

Commissioner:

In reply to the Office Action dated March 3, 2022, requesting an election of one group of
claims to prosecute in the above-referenced patent application, Applicant hereby provisionally
elects to prosecute Group II, drawn to a joint opening in a three-dimensional memory device,
represented by claims 11-20. This election is made without prejudice to or disclaimer of the
other claims or inventions 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 are

hereby petitioned under 37 C.F.R. § 1.136(a), and any additional fees required to continue
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LU et al.
Application No. 16/951,141

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.

Date: _ 3/16/2022

1100 New York Avenue, N.W.

Washington, D.C. 20005-3934
(202) 371-2600

18123242 _1.docx

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Wenchong Shu/
Wenchong Shu

Patent Agent for Applicant
Registration No. 73,999

Atty. Dkt. No. 4123.0110003
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Electronic Acknowledgement Receipt

EFS ID: 45240635
Application Number: 16951141
International Application Number:
Confirmation Number: 3874

Title of Invention:

JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES
AND METHODS FOR FORMING THE SAME

First Named Inventor/Applicant Name:

Zhenyu LU

Customer Number:

26111

Filer:

Wenchong Shu/Michael Monteiro

Filer Authorized By:

Wenchong Shu

Attorney Docket Number: 4123.0110003
Receipt Date: 16-MAR-2022
Filing Date: 18-NOV-2020

Time Stamp: 13:36:55

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (ifappl.)
270905
2022-03-16-Miscellaneous-
1 Miscellaneous Incoming Letter no 1
LEtter741 23701 1 0003pdf 3de971dfbb33c484e7d3a08329549eadaad|
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Information:

101655
. - . 2022-03-16-Reply-
2 Response to Election / Restriction Filed - no 2
REStr|Ctlon_41 23_01 1 0003pdf 3882feal5e4a28266bdb21c26cb40a75f0al|
Warnings:
Information:
Total Files Size (in bytes){ 372560

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 GOLRATEIN & FOX

WENCHONG SHU

PATENT AGENT

(202) 772-8656
WSHU@STERNEKESSLER.COM

March 16, 2022

Commissioner for Patents Confirmation No. 3874
PO Box 1450 Art Unit 2812
Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re:  U.S. Utility Patent Application
Appl. No. 16/951,141; Filing Date: November 18, 2020
For:  JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL
MEMORY DEVICES AND METHODS FOR FORMING THE
SAME
Inventors: LU et al.
Our Ref: 4123.0110003

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,
or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Wenchong Shu/

Wenchong Shu
Patent Agent for Applicant
Registration No. 73,999
DJF/W-S/mm
Enclosure

18123224.1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspto.gov

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

16/951,141 11/18/2020 Zhenyu LU 4123.0110003 3874
26111 7590 0312912022 | X ANINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W. PATEL, REEMA
WASHINGTON, DC 20005

| ART UNIT | PAPER NUMBER |

2312
| NOTIFICATION DATE | DELIVERY MODE |
03/29/2022 ELECTRONIC

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

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

e-office @sternekessler.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/951,141 LU etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
REEMA PATEL 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 3/16/22.
0J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

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

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

Disposition of Claims*
5) Claim(s) 1-20 is/are pending in the application.
5a) Of the above claim(s) 1-10 is/are withdrawn from consideration.

6) (0 Claim(s) ____is/are allowed.

7) Claim(s) 11-20 is/are rejected.

8) [0 Claim(s) ____is/are objected to.

9) [0 Claim(s) _____ are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(0 The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 11/18/20 is/are: a)™ accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)™ 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. 16/046,847.

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) [[J 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

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220324
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Application/Control Number: 16/951,141 Page 2
Art Unit: 2812

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under
the first inventor to file provisions of the AlA.
Election/Restrictions
2. Claims 1-10 are withdrawn from further consideration pursuant to 37 CFR 1.142(b)
as being drawn to a nonelected invention, there being no allowable generic or linking
claim. Election was made without traverse in the reply filed on 3/16/20.
Priority
3. Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.
119 (a)-(d). The certified copy has been filed in parent Application No. 16/046,847, filed
on 7/26/18.
Information Disclosure Statement
4, The information disclosure statements (IDS) were submitted on 11/18/20, 1/8/21,
4/22/21, 10/14/21. The submissions are in compliance with the provisions of 37
CFR 1.97. Accordingly, the information disclosure statements have been considered by
the examiner.
Claim Rejections - 35 USC § 103
5. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.
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Application/Control Number: 16/951,141
Art Unit: 2812

6.

Page 3

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:

7.

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 11-12 and 14-20 is/are rejected under 35 U.S.C. 103 as being unpatentable

over Lee et al. (U.S. 2013/0109158 A1; “Lee”) in view of Huo et al. (U.S. 2013/0203227

A1; “Huo”).

8.

Regarding claim 11, Lee discloses a first sub-array comprising:

. A first through hole (opening which is filled by 140, Fig. 1P) penetrating a

first stacked layer (161-168, 110, Fig. 1P) along a vertical direction;

A first channel structure (141, Fig. 1P) disposed at the bottom of the first
through hole;

A second channel structure (145, Fig. 1P) in contact with the first channel
structure (141, Fig. 1P) disposed in the first through hole;

A third channel structure (147, 112, Fig. 1P) in contact with the second
channel structure (145, Fig. 1P) disposed over the first through hole,
wherein a size of the third channel structure (147, 112, Fig. 1P) along a

lateral direction is larger than a top aperture of the first through hole.

9. Yet, Lee does not disclose the following:

A second stacked layer disposed on the third channel structure;
A second through hole penetrating the second stacked layer along the

vertical direction;
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. A fourth channel structure in contact with the third channel structure
disposed in the second through hole;
" A fifth channel structure in contact with the fourth channel structure
disposed over the second through hole.

10.  However, Huo discloses vertically stacking identical sub-arrays (Fig. 4). This has
the advantage of forming a reliable, high-density storage array. Therefore, it would have
been obvious to one having ordinary skill in the art at the time the invention was made to
modify the invention of Lee with vertically stacking an identical sub-array comprising a
second stacked layer disposed on the third channel structure, a second through hole
penetrating the second stacked layer along the vertical direction, a fourth channel
structure in contact with the third channel structure disposed in the second through hole,
and a fifth channel structure in contact with the fourth channel structure disposed over
the second through hole on the first sub-array, as taught by Huo, so as to form a reliable,
high-density storage array.
11.  Regarding claim 12, Lee discloses a first functional layer (143, Fig. 1P) disposed
between a sidewall of the first through hole (opening which is filled by 140, Fig. 1P) and
the second channel structure (145, Fig. 1P) as part of the first sub-array. Since Huo
discloses vertically stacking an identical sub-array, the combination of Lee in view of Huo
would also teach a second functional layer disposed between a sidewall of the second
through hole and the fourth channel structure [as part of the second sub-array].
12.  Regarding claim 14, Lee discloses a first filling structure (191, Fig. 1P) covering
the surface of the second channel structure (145, Fig. 1P). Huo discloses a first through

hole (of lower Storage Sub-Array, Fig. 4) interconnected with a second through hole (of
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upper Storage Sub-Array, Fig. 4) and a filling structure covering a surface of the sidewalls
of the lower Storage Sub-Array (second channel) and a bottom surface of the upper
Storage Sub-Array (fourth channel).

13.  Regarding claim 15, Lee discloses the first stacked layer includes a first number
of conductor (161-168, Fig. 1P)/dielectric layer pairs (110, Fig. 1P) ([0049]). Since Huo
discloses vertically stacking an identical sub-array, the combination of Lee in view of Huo
would also teach the second stack layer includes a second number of conductor/dielectric
pairs [as part of the second sub-array].

14.  Yet, Lee and Huo do not disclose the first number and second number are not less
than 32. However, it would have been obvious to one having ordinary skill in the
art at the time the invention was effectively filed to select a first and second
number of conductor/dielectric pairs to be not less than 32, since it has been
held that where the general conditions of a claim are disclosed in the prior art,
discovering the optimum or workable ranges involves only routine skill in the art.
In re Aller, 105 USPQ 233.

15.  Regarding claim 16, Lee discloses a third channel structure (147, 112, Fig. 1P) but
does not explicitly disclose its thickness is between 30 nm and 70 nm. However, it would
have been obvious to one having ordinary skill in the art at the time the invention
was effectively filed to select a thickness of the third channel structure to be
between 30 nm and 70 nm, since it has been held that where the general
conditions of a claim are disclosed in the prior art, discovering the optimum or

workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 2383.
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16.  Regarding claim 17, Lee discloses a first through hole (opening which is filled
by 140, Fig. 1P) with a size difference between a top aperture and bottom aperture
less than 30 nm (Fig. 1P). Since Huo discloses vertically stacking an identical sub-
array, the combination of Lee in view of Huo would also teach the second through hole
would also have a size difference between a top aperture and bottom aperture less than
30 nm [as part of the second sub-array].
17.  Regarding claim 18, Lee discloses a first sub-array comprising:

" A first stacked layer (161-168, 110, Fig. 1P) disposed on a substrate (101);

" A plurality of channels structures penetrating the first stacked layer ();

" Wherein each of the plurality of channel structures comprises:

. A first through hole (opening which is filled by 140, Fig. 1P)
penetrating the first stacked layer (161-168, 110, Fig. 1P);

" A first channel structure (141, Fig. 1P) disposed at the bottom of the
first through hole and in contact with the substrate (101, Fig. 1P);

" A second channel structure (145, Fig. 1P) in contact with the first
channel structure (141, Fig. 1P) and disposed in the first through
hole;

" A third channel structure (147, 112, Fig. 1P) in contact with the
second channel structure (145, Fig. 1P) disposed over the first
through hole.

18.  Yet, Lee does not disclose the following:

" A second stacked layer disposed on the third channel structure;
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. A second through hole penetrating the second stacked layer along the
vertical direction;
" A fourth channel structure in contact with the third channel structure
disposed in the second through hole;
. A fifth channel structure in contact with the fourth channel structure
disposed over the second through hole.
19.  However, Huo discloses vertically stacking identical sub-arrays (Fig. 4). This has
the advantage of forming a reliable, high-density storage array. Therefore, it would have
been obvious to one having ordinary skill in the art at the time the invention was made to
modify the invention of Lee with vertically stacking an identical sub-array comprising a
second stacked layer disposed on the third channel structure, a second through hole
penetrating the second stacked layer along the vertical direction, a fourth channel
structure in contact with the third channel structure disposed in the second through hole,
and a fifth channel structure in contact with the fourth channel structure disposed over
the second through hole on the first sub-array, as taught by Huo, so as to form a reliable,
high-density storage array.
20. Regarding claim 19, Lee discloses a first functional layer (143, Fig. 1P) disposed
between a sidewall of the first through hole (opening which is filled by 140, Fig. 1P) and
the second channel structure (145, Fig. 1P) as part of the first sub-array. Since Huo
discloses vertically stacking an identical sub-array, the combination of Lee in view of Huo
would also teach a second functional layer disposed between a sidewall of the second

through hole and the fourth channel structure [as part of the second sub-array].
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21.  Regarding claim 20, Lee discloses a third channel structure (147, Fig. 1P) but does
not explicitly disclose its thickness is between 30 nm and 70 nm. However, it would have
been obvious to one having ordinary skill in the art at the time the invention was
effectively filed to select a thickness of the third channel structure to be between
30 nm and 70 nm, since it has been held that where the general conditions of a
claim are disclosed in the prior art, discovering the optimum or workable ranges

involves only routine skill in the art. In re Aller, 105 USPQ 233.

Double Patenting

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

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)

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

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

23.  Claims 11-20 provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over claims 11-15 and 18-20 of copending Application No.
16/046,847 (reference application).

24. Claim 11 of the instant application corresponds with claim 11 of the ‘847
application.

25. Claim 12 of the instant application corresponds with claim 11 of the ‘847

application.
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26. Claim 13 of the instant application corresponds with claim 12 of the ‘847
application.
27. Claim 14 of the instant application corresponds with claim 13 of the ‘847
application.
28. Claim 15 of the instant application corresponds with claims 14-15 of the ‘847
application.
29. Claim 16 of the instant application corresponds with claim 18 of the ‘847
application.
30. Claim 17 of the instant application corresponds with claim 19 of the ‘847
application.
31. Claim 18 of the instant application corresponds with claim 20 of the ‘847
application.
32. Claim 19 of the instant application corresponds with claim 20 of the ‘847
application.
33. Claim 20 of the instant application corresponds with claims 20 and 19 of the ‘847
application.
34. This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

Conclusion
35.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to REEMA PATEL whose telephone number is (571)270-

1436. The examiner can normally be reached M-F, 8am-5pm EST.
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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 can be reached on (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 published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and https://www.uspto.gov/patents/docx
for information about filing in DOCX format. For additional questions, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/REEMA PATEL/
Primary Examiner, Art Unit 2812
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application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer,” in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is heild unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminai disciaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| The undersigned is the applicant. if the applicant is an assignee, the undersigned is autherized to act on behaif of the assignee.

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 10801 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._33,876

/Donald J. Featherstone/ 5127122

Signature Date

Donald. J. Featherstone
Typed or printed name

Attorney for Applicant (202) 772-862%
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0O-2038.

This collection of information is required by 37 CFR 1.321. 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 bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form. call 1-800-PTO-9189 and select option 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: LU er al. Confirmation No.: 3874
Applicant: Yangtze Memory Technologies Art Unit: 2812

Co,, Ltd.

Application No.: 16/951,141 Examiner: PATEL, Reema
Filed: November 18, 2020 Atty. Docket: 4123.0110003

Title: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY
DEVICES AND METHODS FOR FORMING THE SAME

Reply Under 37 C.F.R. § 1.111

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

Commissioner:

In reply to the Office Action dated March 29, 2022 (“Office Action™), Applicant submits the
following Remarks.

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

Remarks and Arguments begin on page 8 of this paper.

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.

Micron Ex. 1002, p. 615
Micron v. YMTC
IPR2025-00245



Reply to Office Action of -2- LU etal
March 29, 2022 Application No. 16/951,141

Amendments to the Claims
This listing of claims will replace all prior versions, and listings, of claims in the application.

1. (Withdrawn) A method of forming a joint opening structure in a three-dimensional (3D)
memory device, comprising:

forming a first stacked layer on a substrate;

forming a first through hole penetrating the first stacked layer to expose the substrate;

forming a first channel structure at a bottom of the first through hole and in contact with the
substrate;

forming a second channel structure in the first through hole and in contact with the first
channel structure;

forming a third channel structure above the first through hole and in contact with the second
channel structure, wherein a size of the third channel structure along a lateral direction is larger than
a top aperture of the first through hole;

forming a second stacked layer over the third channel structure;

forming a second through hole penetrating the second stacked layer to expose the third
channel structure;

forming a fourth channel structure in the second through hole and in contact with the third
channel structure; and

forming a fifth channel structure above the second through hole and in contact with the

fourth channel structure.
2. {(Withdrawn) The method of claim 1, wherein:
the first stacked layer includes a first number of oxide/nitride layer pairs; and

the second stacked layer includes a second number of oxide/nitride layer pairs.

3. {(Withdrawn) The method of claim 2, wherein:

the first number and the second number are not less than 32.

4. (Withdrawn) The method of claim 1, further comprising:
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forming a first functional layer between a sidewall of the first through hole and the second
channel structure; and
forming a second functional layer disposed between a sidewall of the second through hole

and the fourth channel structure.

5. {(Withdrawn) The method of claim 4, wherein forming the first functional layer comprises:

forming a first tunneling layer on the sidewall of the first through hole and the exposed
surface of the first channel structure, wherein the first tunneling layer is configured, in operation, to
generate charges;

forming a first storage layer on the surface of the first tunneling layer to store the charges
generated by the first tunneling layer;

forming a first barrier layer on the surface of the first storage layer to block the outflow of
charges in the first storage layer;

forming a first passivation layer on the surface of the first barrier layer to protect the first
barrier layer from being damaged in a subsequent removal process; and

removing portions of the first passivation layer, the first barrier layer, the first storage layer,
and the first tunneling layer on the surface of the first channel structure, wherein remaining portions
of the first passivation layer, the first barrier layer, the first storage layer, and the first tunneling

layer on the sidewall of the first through hole to form the first functional layer.

6. (Withdrawn) The method of claim 5, wherein forming the second channel structure
comprises:

forming a second channel layer that covers the sidewall of the first passivation layer and the
exposed surface of the first channel layer;

forming a first filling layer that covers the surface of the second channel layer;

removing a portion of the first filling layer to form a first filling structure, wherein the top
surface of the first filling structure is lower than the top surface of the first insulating connection
layer; and

removing a portion of the second channel layer to form the second channel structure.
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7. (Withdrawn) The method of claim 1, wherein forming the third channel structure comprises:

forming a first insulating connection layer on the first stacked layer to cover the first through
hole;

etching the first insulating connection layer to form a first groove to expose the first through
hole;

forming a third channel layer in the first groove, wherein the third channel layer is in contact
with the second channel structure; and

planarizing the top surfaces of the first insulating connection layer and the third channel

layer to form the third channel structure.

8. (Withdrawn) The method of claim 1, wherein forming the third channel structure comprises:

forming a first insulating connection layer on the first stacked layer to cover the first through
hole;

etching the first insulating connection layer and at least a portion of a top nitride layer of the
first stacked layer to form a first groove to expose the first through hole;

forming the third channel structure in the first groove, wherein the third channel structure is
in contact with the second channel structure: and

planarizing the top surfaces of the first insulating connection layer and the third channel

structure.

9. (Withdrawn) The method of claim 4, wherein forming the fourth channel structure
comprises:

forming a fourth channel layer that covers the sidewall of a second functional layer and the
exposed surface of the third channel layer;

forming a second filling layer that covers the surface of the fourth channel layer;

removing a portion of the second filling layer to form the second filling structure, wherein
the top surface of the second filling structure is lower than the top surface of the second insulating
connection layer; and

removing a portion of the fourth channel layer to form the fourth channel structure, wherein

a top surface of the fourth channel structure is lower than a top surface of the second insulating
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connection layer.

10.  (Withdrawn) The method of claim 1, wherein forming the fifth channel structure comprises:

forming a second insulating connection layer on the second stacked layer to cover the first
through hole;

etching the second insulating connection layer to form a second groove to expose the second
through hole;

forming a fifth channel layer in the second groove, wherein the fifth channel layer is in
contact with the fourth channel structure; and

planarizing the top surfaces of the second insulating connection layer and the fifth channel

layer to form the fifth channel structure.

11.  (Original) A joint opening structure of a three-dimensional (3D} memory device,
comprising:

a first through hole penetrating a first stacked layer along a vertical direction;

a first channel structure disposed at the bottom of the first through hole;

a second channel structure in contact with the first channel structure disposed in the first
through hole;

a third channel structure in contact with the second channel structure disposed over the first
through hole, wherein a size of the third channel structure along a lateral direction is larger than a
top aperture of the first through hole;

a second stacked layer disposed on the third channel structure;

a second through hole penetrating the second stacked layer along the vertical direction;

a fourth channel structure in contact with the third channel structure disposed in the second
through hole;

a fifth channel structure in contact with the fourth channel structure disposed over the

second through hole.

12. (Original) The joint opening structure of claim 11, further comprising:

a first functional layer disposed between a sidewall of the first through hole and the second

Atty. Dkt. No. 4123.0110003

Micron Ex. 1002, p. 619
Micron v. YMTC
IPR2025-00245



Reply to Office Action of -6- LU etal
March 29, 2022 Application No. 16/951,141

channel structure; and
a second functional layer disposed between a sidewall of the second through hole and the

fourth channel structure.

13. (Original) The joint opening structure of claim 11, further comprising;:
a first filling structure covering the surface of the second channel structure; and
a second filling structure covering the surface of the fourth channel structure;

wherein the first through hole is non-interconnected with the second through hole.

14. (Original) The joint opening structure of claim 11, further comprising:
a first filling structure covering the surfaces of the second channel structure and the fourth
channel structure;

wherein the first through hole is interconnected with the second through hole.

15. (Original) The joint opening structure of claim 11, wherein:
the first stacked layer includes a first number of conductor/dielectric layer pairs;
the second stacked layer includes a second number of conductor/dielectric layer pairs; and

the first number and the second number are not less than 32.

16.  (Original) The joint opening structure of claim 11, wherein:

a thickness of the third channel structure is in a range between 30nm and 70nm.

17.  (Original) The joint opening structure of claim 11, wherein:

a size difference between the top aperture and a bottom aperture of the first through hole 1s
equal to or less than 30nm; and

a size difference between a top aperture and a bottom aperture of the second through hole is

equal to or less than 30nm.

18. (Currently Amended) A joint opening structure of a three-dimensional (3D) memory device,

comprising:
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layer;

19.

a first stacked layer disposed on a substrate;
a second stacked layer disposed on the first stacked layer; and

a plurality of channel structures penetrating the first stacked layer and the second stacked

wherein each of the plurality of channel structures includes:

a first through hole penetrating the first stacked laver,

a first channel structure disposed at the bottom of the first through hole and in
contact with the substrate,

a second channel structure disposed in the first through hole and in contact with the
first channel structure,

a third channel structure disposed over the first through hole and in contact with the
second channel structure, wherein a size of the third channel structure along a lateral
direction is larger than a top aperture of the first through hole;

a second through hole penetrating the second stacked layer,

a fourth channel structure disposed in the second through hole and in contact with
the third channel structure, and

a fifth channel structure disposed over the second through hole and in contact with

the fourth channel structure.

(Original) The joint opening structure of claim 18, wherein each of the plurality of channel

structures further includes:

a first functional layer disposed between a sidewall of the first through hole and the second

channel structure; and

a second functional layer disposed between a sidewall of the second through hole and the

fourth channel structure.

20.

{Original) The joint opening structure of claim 18, wherein:

a thickness of the third channel structure is in a range between 30nm and 70nm.
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Remarks
Reconsideration of this Application is respectfully requested.
Upon entry of the foregoing reply, claims 11-20 are pending in the application, with claims
11 and 18 being the independent claims. Claims 1-10 were previously withdrawn from
consideration. Claim 18 is sought to be amended. These changes are believed to introduce no new
matter, and their entry is respectfully requested.
Based on the following remarks, Applicant respectfully requests that the Examiner

reconsider all outstanding rejections and that they be withdrawn.

Rejections Under 35 US.C. § 103

Claims 11-12 and 14-20 are rejected under 35 U.S.C. § 103 as allegedly being unpatentable
over U.S. Publication No. 2013/0109158 A1l to Lee e a/. {**Lee”) in view of U.S. Publication No.
2013/0203227 Al to Huo er al. (“Huo”). (Office Action, pp. 3-8.) Applicant respectfully disagrees.

Independent claim 11 recites at least the below features that distinguish over the applied
references:

a third channel structure in contact with the second channel
structure disposed over the first through hole, wherein a projection of

the third channel structure on the substrate covers a projection of
the first through hele on the substrate;

a fifth channel structure in contact with the fourth channel
structure disposed over the second through hole,

(Emphasis added.)
In rejecting claim 11, the Office Action indicated that the third semiconductor layer 147 of

Lee’s FIG. 1P reads on the claimed third channel structure. (Office Action, page 3.) But Applicant
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respectfully submits that the Office Action failed to address all words in the claim. MPEP § 2143.03
states:
“All words in a claim must be considered in judging the

patentability of that claim against the prior art.” In re Wilson, 424 F.2d
1382, 1385, 165 USPQ 494, 496 (CCPA 1970).

Examiners must consider all claim limitations when determining
patentability of an invention over the prior art. In re Gulack, 703 F 2d
1381, 1385, 217 USPQ 401, 403-04 (Fed. Cir. 1983). The subject
matter of a properly construed claim is defined by the terms that limit
the scope of the claim when given their broadest reasonable
mterpretation. See MPEP § 2111 et seq. It is this subject matter that
must be examined.

As recited in original claim 11, “a projection of the third channel structure on the substrate
covers a projection of the first through hole on the substrate.” Unlike the above-noted distinguishing
claim features, the third semiconductor layer 147 of Lee is located within the channel hole 103 and
is encircled by first information storing layer 151, as clearly shown in FIG. 1P of Lee (reproduced
below). Paragraph [0040] of Lee states that “a first information storing layer 151 may be formed to
cover an inner wall of the vertical channel hole 103.” And Paragraph [0047] of Lee states that “[tthe
formation of the third semiconductor layer 147 may include partially removing an upper portion of
the vertical channel 140 to form a hole 104, and then filling the hole 104 with a semiconductor
material.” That is, the third semiconductor layer 147 of Lee is formed within the channel hole 103
and encircled by first information storing layer 151, thus a diameter of the third semiconductor
layer 147 in the lateral direction must be less thar an inner diameter of the channel hole 103.
Therefore, a projection of the third semiconductor layer 147 of Lee on the substrate cannot cover a

projection of the channel hole 103 on the substrate, as required by claim 11.
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Further, the Office Action correctly admiited that “Lee does not disclose the following: ...
a fifth channel structure in contact with the fourth channel structure disposed over the second
through hole.” The Office Action then replied on Huo and stated that “Huo discloses vertically
stacking identical sub-arrays (FIG. 4).” (Office Action, pp. 3-4.) Applicant respectfully disagrees.

First, as shown in FIG. 4 of Huo (reproduced below), the upper storage sub-array is not

identical with the lower storage sub-array as the Office Action alleged. The lower storage sub-array
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Reply to Office Action of

March 29, 2022

includes vertical transistors and selection transistor drains that are indicated in the dashed circle

line, which the upper storage sub-array does not have. Thus, the conclusion of the Office Action

fails. Second, the upper subarray of Huo does not include “a fifth channel structure in contact with

the fourth channel structure disposed over the second through hole,” as required by claim 11. Huo is

completely silent about this feature. Thus, Huo fails to cure the deficiencies of Lee.
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Accordingly, independent claim 11 is allowable over the cited references. Applicant further

submits that, amended independent claim 18 recites similar distinguishing features discussed above,
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thus is allowable over the cited references for at least the same reasons set forth above. Dependent
claims 12, 14-17, and 19-20, each of which depends from independent claim 11 or independent
claim 18, are also allowable for at least depending from an allowable base claim, and for their
respective distinguishing features.

For example, at least dependent claims 15-16 and 20 are allowable for their respective
distinguishing features.

In rejecting dependent claim 15, the Office Action correctly admitted that “Lee and Huo do
not disclose the first number and the second number are not less than 32.” However, the Office
Action stated that “it would have been obvious to one having ordinary skill in the art at the time the
invention was effectively filed to select a number of conductor/electric pairs to be not less than 32,
since it has been held that there the general conditions of a claim are disclosed in the prior art,
discovering the optimum or workable rages involves only routine skill in the art. /nn re Aller, 105
USPQ 223.” (Office Action, p. 5.) Applicant respectfully disagrees that the distinguish feature
recited in claim 15 involve only routine skill in the art and have been obvious to a POSA. A
published reference is respectfully requested to be provided in the next Office Action to support the
allegations of obviousness against claim 15. K/S HIMPP v. Hear-Wear Techs., LLC, 751 F.3d 1362,
1366 (Fed. Cir. 2014).

In rejecting dependent claims 16 and 20, the Office Action correctly admitted that “Lee ...
does not explicitly disclose its thickness is between 30 nm and 70 nm.” However, the Office Action
stated that “it would have been obvious to one having ordinary skill in the art at the time the
invention was effectively filed to select a thickness of the third channel structure to be between 30
nm and 70 nm, since it has been held that there the general conditions of a claim are disclosed in the

prior art, discovering the optimum or workable rages involves only routine skill in the art. /n re
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Aller, 105 USPQ 223.” (Office Action, pp. 5, 8.) Again, Applicant respectfully disagrees that the
distinguish feature recited in claims 16 and 20 involve only routine skill in the art and have been
obvious to a POSA. A published reference is respectfully requested to be provided in the next
Office Action to support the allegations of obviousness against claims 16 and 20. K/S HIMPP v.
Hear-Wear Techs., LLC, 751 F.3d 1362, 1366 (Fed. Cir. 2014).

Based on at least the reasons discussed above, reconsideration and withdrawal of the

rejections under 35 U.S.C. § 103 to claims 11-12 and 14-20 are respectfully requested.

Double Patenting Rejections

Claims 11-20 are provisionally rejected on the ground of nonstatutory double patenting as
allegedly being unpatentable over claims 11-15 and 18-20 of copending Application No.
16/046,847.

Without acquiescing to the propriety of the rejection, but rather to further prosecution,
Applicant submits herewith a terminal disclaimer over U.S. Application No. 16/046,847 to
overcome these rejections. Accordingly, Applicant respectfully requests withdrawal of the double
patenting rejections.

Applicant notes that “[t]he filing of a terminal disclaimer to obviate a rejection based on
nonstatutory double patenting is not an admission of the propriety of the rejection [because] the
filing of a terminal disclaimer simply serves the statutory function of removing the rejection of
double patenting, and raises neither a presumption nor estoppel on the merits of the rejection.”
MPEP § 804.02.1I (citations omitted). Thus, the terminal disclaimer included with this reply simply
serves the statutory function of removing the double patenting rejection without raising a

presumption or estoppel on the merits of the rejection.
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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 Reply is respectfully requested.

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

/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876

Date: 5/27/22

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

18526515 _1.docx
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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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DONALD J. FEATHERSTONE
DIRECTOR

(202) 772-8629
DONF@STERNEKESSLER.COM

- Sterne Kessler

STERNE KESSLER GOLDRBTERIN & FOX

May 27, 2022

Commissioner for Patents Confirmation No. 3874
PO Box 1450 Art Unit 2812
Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re:  U.S. Utility Patent Application
Appl. No. 16/951,141; Filing Date: November 18, 2020
For: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL
MEMORY DEVICES AND METHODS FOR FORMING THE
SAME
Inventors: LU et al.
Our Ref: 4123.0110003

Commissioner:
Transmitted herewith for appropriate action are the following documents:
1. Online Credit Card Payment Authorization in the amount of $170.00 to cover:
$170.00 — Terminal Disclaimer fee;

2. Terminal Disclaimer to Obviate a Double Patenting Rejection Over a “Prior
Patent” (PTO/AIA/26); and

3. Reply Under37 CFR.§ L.111.
The above-listed documents are filed electronically.

Fee payment is provided by 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.

Respectfully submitted,

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

Donald J. Featherstone

Attorney for Applicant
Registration No. 33,876

DJF/W-S/mm

Enclosures
18249736 _1.docx
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Application Number

* 16/951,141 *

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

16/951,141 LU et al.
Examiner Art Unit
PATEL, REEMA 2812

Document Code - DISQ

Internal Document - DO NOT MAIL

TERMINAL
DISCLAIMER

APPROVED 0O DISAPPROVED

Date Filed: 27 May 2022

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

/KIMBERLY R WHITE/

Technology Center: OPLC

Telephone: (571)272-6179

U.S. Patent and Trademark Office
TSS-IFW

Terminal Disclaimer Part of Paper No. 20220602
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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

26111 7590 06/20/2022 | EXAMINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. PATEL, REEMA
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 | ART UNIT PAPER NUMBER |
2812
DATE MAILED: 06/20/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/951,141 11/18/2020 Zhenyu LU 4123.0110003 3874

TITLE OF INVENTION: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND METHODS FOR FORMING THE
SAME

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 09/20/2022

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

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 06/20/2022 Certificate of Mailing or Transmission
STERNE. KESSLER., GOLDSTEIN & FOXP.L.LC I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ i e 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. |

16/951,141 11/18/2020 Zhenyu LU 4123.0110003 3874

TITLE OF INVENTION: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND METHODS FOR FORMING THE
SAME

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 09/20/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PATEL, REEMA 2812 257-324000
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
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

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

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

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

(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. |
16/951,141 11/18/2020 Zhenyu LU 4123.0110003 3874
26111 7590 06/20/2022 | EXAMINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. PATEL, REEMA
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 | ART UNIT PAPER NUMBER |
2812

DATE MAILED: 06/20/2022

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

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

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

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

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

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) » 16/951,141 LU et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
REEMA PATEL 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 amendment and TD filed 5/27/22.
[ 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 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.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) MAIl b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. ¥l Certified copies of the priority documents have been received in Application No. 16/046,847 .
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

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

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.
/REEMA PATEL/
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 20220613
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Application/Control Number: 16/951,141 Page 2
Art Unit: 2812

DETAILED ACTION
Notice of Pre-AlA or AIA Status

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

Terminal Disclaimer
2. The terminal disclaimer filed on 5/27/20 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of U.S.
10,886,291 has been reviewed and is accepted. The terminal disclaimer has been
recorded.

Election/Restrictions
3. Claims 11-20 are directed to an allowable product. Pursuant to the procedures set
forth in MPEP § 821.04(B), claims 1-10, directed to the process of making or using an
allowable product, previously withdrawn from consideration as a result of a restriction
requirement, are hereby rejoined and fully examined for patentability under 37 CFR 1.104.

Because all claims previously withdrawn from consideration under 37 CFR 1.142

have been rejoined, the restriction requirement as set forth in the Office action
mailed on 3/3/22 is hereby withdrawn. In view of the withdrawal of the restriction
requirement as to the rejoined inventions, applicant(s) are advised that if any claim
presented in a continuation or divisional application is anticipated by, or includes all the
limitations of, a claim that is allowable in the present application, such claim may be
subject to provisional statutory and/or nonstatutory double patenting rejections over the

claims of the instant application. Once the restriction requirement is withdrawn, the
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Application/Control Number: 16/951,141 Page 3
Art Unit: 2812

provisions of 35 U.S.C. 121 are no longer applicable. See In re Ziegler, 443 F.2d 1211,

1215, 170 USPQ 129, 131-32 (CCPA 1971). See also MPEP § 804.01.

Allowable Subject Matter
4. Claims 1-20 are allowed.
5. The following is an examiner’s statement of reasons for allowance: The prior art to
the examiner's knowledge does not teach or render obvious the instant invention,
particularly characterized as follows:
. In claim 1, by the limitation of forming a size of the third channel structure
along a lateral direction is larger than a top aperture of the first through hole;
] In claims 11 and 18, by the limitation a size of the third channel structure
along a lateral direction is larger than a top aperture of the first through hole.
6. Claims 2-10 depend on claim 1. Claims 12-17 depend on claim 11. Claims 19-20
depend on claim 18.
7. Any comments considered necessary by applicant must be submitted no later than
the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”
8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to REEMA PATEL whose telephone number is (571)270-
1436. The examiner can normally be reached M-F, 8am-5pm EST.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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Application/Control Number: 16/951,141 Page 4
Art Unit: 2812

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

CANADA) or 571-272-1000.

/REEMA PATEL/
Primary Examiner, Art Unit 2812
6/13/2022
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢951 141 LU etal.
H “ ” N Examiner Art Unit
REEMA PATEL 2812
CPC
Symbol Type Version
HO1L 11578 F 2013-01-01
HO1L 1157 | 2013-01-01
HO1L 11582 | 2013-01-01
HO1L 11565 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/REEMA PATEL/ 13 June 2022 . . A
Primary Examiner, Art Unit 2812 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 20
U.S. Patent and Trademark Office

Part of Paper No.: 20220613
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢951 141

LU et al.
H “ ” N Examiner Art Unit
REEMA PATEL 2812
INTERNATIONAL CLASSIFICATION
CLAIMED
HO1L
NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/REEMA PATEL/ 13 June 2022 . . A
Primary Examiner, Art Unit 2812 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 20
U.S. Patent and Trademark Office Part of Paper No.: 20220613
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/951,141 LU et al.
Examiner Art Unit
REEMA PATEL 2812

Claims renumbered in the same order as presented by applicant [J CPA T.D. O R1.47
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator [Equivalents

L1 15181 lu-zhenyu.in. OR shi- (US-PGPUB; USPAT; |AND ON ON 2022/06/11
wenguang.in. OR wu- |USOCR; FIT (AU, AP, 01:24 PM
guanping.in. OR pan- AT, BE, BG, BR, BY,
feng.in. OR wan- CA, CH, CN, CS, CU,

Xianjin.in. OR chen- CZ, DD, DE, DK, EA,

baoyou.in. EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L2 6 ((US-20130203227-A1 [(US-PGPUB; USPAT; |AND ON ON 2022/06/11
OR US-20130109158- [USOCR; FIT (AU, AP, 01:25 PM
A1 OR US- AT, BE, BG, BR, BY,
20190081060-A1 OR CA, CH, CN, CS, CcU,

US-20210074718- CZ, DD, DE, DK, EA,
A1).did. AND EE, EP, ES, FI, FR, GB,
PGPB.dbnm.) OR ((US- |HR, HU, ID, IE, I, IS,
10886291-B2).did. AND |IT, JP, KR, LT, LU, LV,
USPT.dbnm.) OR ((GB- |[MA, OA, RU, SU, WO);
1053479-A).did. AND FPRS; EPO; JPO;
FPRS.dbnm.) DERWENT; IBM_TDB)

L3 49 (20100019310|2010010 | (US-PGPUB; USPAT; (AND ON ON 2022/06/11
9065|20110151667|201 |USOCR; FIT (AU, AP, 01:35 PM
30203227|2015023603 |AT, BE, BG, BR, BY,
8/20100109072|201001 |CA, CH, CN, CS, CU,
43524|20160071793|20 |CZ, DD, DE, DK, EA,
160163732|9570463|10 (EE, EP, ES, FI, FR, GB,
229927|10600801|1064 |HR, HU, ID, IE, IL, IS,
4020|20190081060|201 |IT, JP, KR, LT, LU, LV,
30109158).pn. MA, OA, RU, SU, WO);

FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L4 16230 h01127/11565.cpc. (US-PGPUB; USPAT; |AND ON ON 2022/06/11
USOCR; FIT (AU, AP, 01:37 PM
AT, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L5 23520 h01127/1157 .cpc. (US-PGPUB; USPAT; |AND ON ON 2022/06/11
USOCR; FIT (AU, AP, 01:37 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CcU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
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L8

L9

L10

L11

L12

11641

41155

49490

436443

2062

h01127/11578.cpc.

h01127/11582.cpc.

L4 ORL5OR L8 ORLY

channel WITH
interconnect$

channel WITH
interconnect$ WITH
offset$

MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

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

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

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

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

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, RHU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);

AND

AND

AND

AND

AND

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/06/11
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2022/06/11
01:39 PM

2022/06/11
01:39 PM

2022/06/11
01:46 PM

2022/06/11
01:46 PM
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L13

L14

L15

L16

L17

2251

80

4031419

16258

L12L10

L11L10

channel WITH
interconnect$ WITH
offset$ WITH stack$

channel WITH (opening
OR hole)

L10L16

FPRS; EPO; JPO;
DERWENT; IBM_TDB)

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

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

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

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

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, RHU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;

AND

AND

AND

AND

AND

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/06/11
01:46 PM

2022/06/11
01:48 PM

2022/06/11
01:49 PM

2022/06/11
02:02 PM

2022/06/11
02:03 PM
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DERWENT; IBM_TDB)
L18 10828 L10 L16 SAME stack$ [(US-PGPUB; USPAT; [(AND ON ON 2022/06/11
USOCR; FIT (AP, AT, 02:06 PM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
PE2E SEARCH - Search History (Interference)
Ref # Hits [Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 668 lu-zhenyu.in. OR shi- (US-PGPUB; USPAT) [AND ON ON 2022/06/13
wenguang.in. OR wu- 08:44 AM
guanping.in. OR pan-
feng.in. OR wan-
xianjin.in. OR chen-
baoyou.in.
N2 5502 h01127/11565.cpc. (US-PGPUB; USPAT) [AND ON ON 2022/06/13
08:45 AM
N3 6992 h01127/1157 .cpc. (US-PGPUB; USPAT) [AND ON ON 2022/06/13
08:45 AM
N4 2829 h01127/11578.cpc. (US-PGPUB; USPAT) [AND ON ON 2022/06/13
08:45 AM
N5 13144 h01127/11582.cpc. (US-PGPUB; USPAT) [AND ON ON 2022/06/13
08:45 AM
N6 15342 N2 OR N3 OR N4 OR [(US-PGPUB; USPAT) |AND ON ON 2022/06/13
N5 08:45 AM
N7 183937 channel WITH (US-PGPUB; USPAT) [AND ON ON 2022/06/13
interconnect$ 08:46 AM
N8 468280 channel WITH (opening |(US-PGPUB; USPAT) [AND ON ON 2022/06/13
OR hole) 08:46 AM
N9 17 channel WITH (US-PGPUB; USPAT) [AND ON ON 2022/06/13
interconnect$ WITH 08:46 AM
offset$ WITH stack$
N10 795 N6 (N7 N8) (US-PGPUB; USPAT) [AND ON ON 2022/06/13
08:46 AM
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CONFIRMATION NO. 3874

SERIAL NUMBER FILINSA%E 371(c) CLASS GROUP ART UNIT ATTORN'\I%-DOCKET
16/951,141 11/18/2020 257 2812 4123.0110003
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APPLICANTS
Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA;
INVENTORS

Zhenyu LU, Wuhan, CHINA;
Wenguang SHI, Wuhan, CHINA;
Guanping WU, Wuhan, CHINA;
Feng PAN, Wuhan, CHINA;
Xianjin WAN, Wuhan, CHINA;
Baoyou CHEN, Wuhan, CHINA;
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which is a CON of PCT/CN2018/077785 03/01/2018
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CHINA 201710134782.1 03/08/2017
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ADDRESS

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
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TITLE
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|0 1.16 Fees (Filing)
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| NOTIFICATION DATE | DELIVERY MODE |
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CORRECTED Application No. Applicant(s)
- e 16/951,141 LU etal.
Notice of Allowability Examiver Art Ui T ATA (FITF) Status
REEMA PATEL 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.[¥} This communication is responsive to Notice of Allowance, 6/20/22.
[ 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 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.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) MAIl b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. ¥l Certified copies of the priority documents have been received in Application No. 16/046,847 .
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

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

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.
/REEMA PATEL/
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 20220625
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Application/Control Number: 16/951,141 Page 2
Art Unit: 2812

DETAILED ACTION
This action references an updated and corrected IDS from 11/18/20.
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under
the first inventor to file provisions of the AlA.
Information Disclosure Statement
2. The information disclosure statement (IDS) was submitted on 11/29/20. The
submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the
information disclosure statement has been considered by the examiner.
3. For the IDS submitted 11/29/20, Examiner notes citation 7 (US7) has been
corrected by Examiner to reflect document number U.S. 2011/0143524.
Allowable Subject Matter
4. Claims 1-20 are allowed.
5. The following is an examiner’'s statement of reasons for allowance: The reasons
for allowance have not changed since the previous Office Action (Notice of Allowance,
6/20/22).

Any comments considered necessary by applicant must be submitted no later than
the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to REEMA PATEL whose telephone number is (571)270-

1436. The examiner can normally be reached M-F, 8am-5pm EST.

Micron Ex. 1002, p. 655
Micron v. YMTC
IPR2025-00245



Application/Control Number: 16/951,141 Page 3
Art Unit: 2812

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

CANADA) or 571-272-1000.

/REEMA PATEL/
Primary Examiner, Art Unit 2812
6/25/2022
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16/951,141 - GAU:
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Approved for use through 11/39/2029. OMB Q0651-0081
LS. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, ne persons are required to respond to a coftection of information unless it contains a valid OMB control number.

Substitute for form 144%/PTC

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
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Application Number

To Be Assigned

Filing Da

te Herewith

First Mamed Invenior

Fhenyu LU

At Unit To Be Assignad
{Use as many sheets as necessary) Examiner Name To Be Assignad
A Shest |1 of 12 Attomey Docket Number (4123 0110003
U. 8. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
initials® No.! MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Coge? (ke Fiqures Appear
ust | US 2010/0019310 A1 01-28-2010  |Sakamoto
usz2 | 55 2010/0100085 A1 05-06-2010 {Ohetal
uUsa | VS 2011/0151867 A1 06-23-2011 Hwang et al.
uss | U5 2013/0203227 A1 08-08-2013 {Huoetal
uss | Y5 2015/0236038 A1 08-20-2015  {Fachamuthu et al.
uss | YS 2010/0109072 A1 05-06-2010  |Kidoh et al.
US 2011/D143524 [UST | SS00I0rressor 08-16-2011  {Sonetal
uss | US 2016/0071793 A1 03-10-2016  |Shinchara et ak
use | U5 2016/0163732 At 06-09-2018  |Lim etal,
Us10| Y8 9 570,463 B1 02-14-2017  {Zhangetal
ust1] US 10,229,927 B2 03-12-2019  {Leestal
ustzi Y5 10,600,801 B2 03-24-2020 {Leestal
usta] Y5 10,644,020 B2 05-05-2020 (Huoets
US4 | YUS 2019/0081080 A1 03-14-2019  |Luetal
ustsi US 2013/0108158 A1 05-01-2013  {Leeetal
Us.
Us-
U
Us-
FOREIGN PATENT DOCUMENTS
Examiner Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columng, Lines,
Initiats” No.! Oate Appiicant of Cited Document Where Relevant Passaces R
. . . MM-DD-YYYY Or Relevant Figures Appear | T°
Country Code” " Number " Kind Oode” (F knovwn)
FP1 [CN-102843877-A 07-04-2012 {INST OF MICROELECTRONICS \/
FP2 |CN-105304612-A 02-03-2016 |MACRONIXINTCOLTD v
FPR |CN-105374826-A 03-02-2018 hnstMicR SCTRONICS CAS N4
FP4 |CN-106653584-A 05-10-2017 |YANGTZE MEMORY TECH 0O LT ¥
Fps |CN-108920772-A 07-04-2017 |VANGTZE MEMORY TECH CO LT 4
FP& ICN 105281817 A 01-20-2018 1INST OF MICROELECTRONICS
Examiner Dale
Signature /REEMA PATEL/ Considered | 03/25/2022
) TENAMINER, Itial If reference considerad, whether or not citation is in “owhrmam,e Wih MPEP 806, Draw ine through citation if not in ronfmmdn\.e and not ’
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USPTC Patent Documents at
Japanese patent documents, the indication of
the appropri

Transiation

collection of i

form with

at communication o aprhcam
or MPER 801.04.

! Applicant's

tandard ST

? Enter Office that issued the document, by the two
the year of the reign of the Emperor must pre:
te symbols as indicatad on the document under WIPQ &
ched.

8 if possible.

s unigue citation designation number (optional).

de ihn serial number of the pat
B Apgplicant is

it document.

“3ee Kinds Codes of
code (WIFQ Standard £T.3). * For
*Kind of document by
to piace a check mark here if English language

2812

Thi formation is required by 37 CFR 1.87 and 1.9%. The information is lequnﬂd to obtain oF retain a benefil by the public which is to file fand by the
USPTC to process) an application. Confidentiality is governed by 35 US.C. 122 and & X collection is estimated to take 2 hours it complete,
including gathering, pregaring, and submitting the compieted application form to the L;SPTO TimP will vary de
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 SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 14586, Alexandria, VA8 22313-1450.

if you need assistance in completing the form, calt 1-800-FT0-9198 (1-800-788-9199} and select oplion 2.

ding upon the individual case. Any commenis

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.P/

Micron Ex. 1002, p. 657
Micron v. YMTC
IPR2025-00245



Receipt date:

11/18/2020 16/951,141 - GAU

PTO/SBI08a {D7-0¢)

Approved for use through 11/39/2029. OMB Q0651-0081

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

Under the Paperwork Reduction Act of 1995, ne persons are required to respond to a coftection of information unless it contains a valid OMB control number.

Compleie if Known

Substitute for form 144%/PTC

Application Number
Filing Date

First Mamed Invenior
Art Unil

Examiner Name

To Be Assigned
Herewith
Fhenyu LU

To Be Assigned
To Be Assigned

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

{Use as many sheefs as necessary}

Attomey Docket Number {4123 0110003

N Gheat ]2

s 2812

U. §. PATENT DOCUMENTS

Cite
No.!

Publication Dale Name of Patentee or
MM-DD-YYYY Applicant of Cited Document

Fages, Columns, Lin
Relevant Passages or Relevant
Fiqures Appear

Exarniner Document Number

initials™

Number-Kind Coge? (Fow

FOREIGN PATENT DOCU

MENTS

Examiner

Cite

Foreign Patent Documnent

Publication

MName of Patentee or

Pages, Columng, Lines,

No.! Date

MM-DD-YYYY

Initiats”

Appiicant of Cited Document Whaere Relevant Passages
s . s r Relevant Figures Appsar T
Country Code” " Number " Kind Oode” (F knovwn)

FP7 KR 1020110088145 A 08-22-2011 {SAMSUNG ELECTRONICS COLT

Fra KR 1020120028184 A (3-26-2012 [SAMSUNG ELECTRONICS COLT

FPe | KR 1020180003877 A 01-12-2016 {SAMSUNG ELECTRONICS SO LT

FRin | KR 1020180089803 A 06-17-20186 {SAMSUNG ELECTRONICS SO LT

Dale
Considerad

Examiner
Signature

/REEMA PATEL/ 03/25/2022

o

TENAMINER, Itial If reference considerad, whether or not citation is in conformance with MEED 606, Draw ine through citation If not in confonmance and not
considered. Include copy of this form with next communication to applicant. ' Applicant's unigue citation designation number (optionad. “See Kinds Codes of
USPTC Patent Documenis at or MPEP 901.04. ° Enter Office that issued the document, by the two- r 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 symbols as indicated on the document under WIPQ Standard ST.16 if possibie. ﬁAppii\'sam is to place a check mark here if English language
Transistion is attached.
his collection of information is required by 37 CFR 1.87 and 1.9%. The information is required {6 obtain of retain a benefil 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 {ake 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 ime you require to complete this form and/or suggestions for reducing this burden, should be sent o the Chief Information Officer, U.S. Patent
and Trademark Office, 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 1435868, Alexandria, V48 22313-1458.
if you need assistance in completing the form, calt 1-800-FT0-9198 (1-800-788-9199} and select oplion 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.P/
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Receipt date: 11/18/2020 16/951,141 - GAU: 2812

PTO/SB/08D {D7-09)

Approved for use through 11/36/202¢. OMB 0851-0031

LS. Patent and Trademark Office; UL.S. DEPARTMENT OF COMMERCE

Undear the P;:}Jeswork Reduction Act of 1885, no persons arereg u_i"red 10 respond 1o a collection of information uniess it contains 3 valid OMB control number.

f/;:bsiirure for form 1449/PTO Complate If Known
B Application Number To Be Assigned

INFORMATION DISCLOSURE | Filing Date Herewith

STATEMENT BY APPLICANT | First Named nventor Zhenyu LU

Art Unit

To Be Assigned

{Use as many sheeis 35 necessary}

Examiner Name To Be Assigned

Sheel 14 of 11 Altorney Docket Number {4423 0110003 ‘/f

NON PATENT LITERATURE DOCUMENTS

Examiner Citg inciude name of the author (in CARITAL LETTERS), title of the article (when appropriaie}, fitle of
inftials™ No.' the item (book, magazine, iournal, serial, symposium, catalog, etc.), 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 Intermational
MNFL1 |Patent Application No. PCT/CN2G18/677785, mailed fune 8§, 2018; 7 pages.
Korean Application No. 10-2019-7G28469, Office Action mailed Scptember 23, 2020, English Transiation from EPOG
NPL2 | Global Dossier, 16 pages. V4
Chinese Application No. 201910114048.8, Office Action mailed September 27, 2020; Eaglish Traunslation from £P0
NPL3 | Global Dessier, 32 pages. N
s
RS
]
Examiner ; Date
Signature | /REEMA PATEL/ Considered a3/25/2022
*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 communication to applicant.

1 Applicant’s unigue Ci gesignation number {optional). 2 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.98. The information is required to oblain or retain a beneiit by the pu which is to file (a3nd by the USPTO
to process) an appiication. Confidentiality is governed by 35 US.C. and 37 CFR 1.14. s collection is estimated to take 2 hours to complete, inciuding
gathering, praparing, and tting the completed application form 1o the USPTO. Time will vary depending upon the individual case. Any commeants 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 1480, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1454, Alexandria, VA 22313-1458.

if you need assistance in completing the form, call 1-300-PTC-719¢ (1-800-788-918¢} and select oplion 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.P/
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Sterne Kessler

DONALD J. FEATHERSTONE STERME HESBLER GOLDSTRIN & ROY

DIRECTOR
202-772-8629
DONF(@STERNEKESSLER.COM

September 20, 2022

Commissioner for Patents Confirmation No. 3874
PO Box 1450 Attn: Mail Stop Issue Fee
Alexandria, VA 22313-1450

Re: Allowed U.S. Utility Patent Application
Appl. No. 16/951,141; Filed: November 18, 2020
For:  Joint Opening Structures Of Three-Dimensional Memory Devices
And Methods For Forming The Same
First Named Inventor: Zhenyu LU
Our Ref: 4123.0110003
Commissioner:

In response to the Notice of Allowance and Fee(s) Due dated June 20, 2022 and the
Corrected Notice of Allowability dated June 29, 2022, the following documents are transmitted
for appropriate action by the U.S. Patent and Trademark Office:

1. Issue Fee Transmittal (Form PTOL-85),

2. Online Credit Card Payment Authorization for $1,200.00 to cover:
$1,200.00 — Issue Fee; and

3. Comments on Statement of Reasons for Allowance.
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.

Respectfully submitted,

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

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
DJF/P-L/may
Enclosures

19057727 _1.DOCX

Sterpe, Keasler, Guidslein & Fox PLLG | 100 New York &venus NW | Washinglon, DG, 20008

P 202.371.2800 | F 0237125840 | sternokesslercom
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PARY B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.
Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents

P.0O. Box 1450
Alexandria, Virginia 22313-1450

By mail, send to:

INSTRUCTIONS: This form should be used for transmitting t
further ¢ ce including the Patent, advance orders and n\)\lfh ation of maint
below or directed otherwise i B-O"L 1, by {a) specifying a new correspondence addres

ice fees will be mailed to thc curr
and/or (b} indicating a separate "F

be used for any other smpanying

) Transmittal. This certif
3«.;1111&‘11& or formaj drawing, must

Fach additional paper
have its own certificate of mailing or

NT OORRESPONDENCE ADDRESS (HNote: Use Biock 1 for any change of address)
pap

2611 7590 06202072
STERNE, KESSLER, GOLDSTEIN & FOX PL.L.C.
100 NEW YORK AVENLUE, NJW.

WASHINGTON, DC 20005

is bt“ ag deposnm with the United

{ fsf less mail in an envelope
transmitted to
mnh to f]) ? 73~ ’385 on r'm helow,

the USPTO via EFS-Web or by fa

{Typed or prinied sane)

(Signatre)

(Date)
g APPLICATION NO. § FLING DATE E FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. E CONFIRMATION NG, z
16/951,141 11/18/2020 Chenya LU 4123.0110003 3874

TITLE OF INVENTION: JOINT QPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND METHCODS FOR FORMING THE
SAME,

APPLN. TYPE I ENTITY STATUS ; 18SUE FEE DUE E PUBLICATION FEE DUE ! PREV. PAID ISSUE FEE E TOTAL FEE(S) DUE E DATE DUE i

nonprovisional UNDISCOUNTED $1200 $0.05 $0.00 $1200 09/20/2022
E EXAMINER 3 ART UNIT E CLASS-SURCLASS !

PATEL. REEMA 2812 257-324000
(iwl(;{h}m:ew(» correspondence address or indication of "Fee Address” (37 2. ¥or printing on the patent front page, hist
R ot O termatiuy e PHERLAOTES Steme, Kessler, Goldstein

4 Change of correspondence address {or Change of Correspondence ) I
The name of a le firm {having as a membs
e O 24 3\ (2) { E .
Address form PTO/ATA/MZZ or PTO/SR/22) attached. tormey or agent) and the names of W
) d patent attorneys or agents. [ no na
a0 name will be printed.

e & Fox P.L.L.C.

¥ “Pee Address” indication (or "Fee Address” Indication form PTO/
AIA/AT or PYQYSB/AT, Rev 03-02 or more recent) attached. Use of
Customer Numiber is mqmn‘d.
. ASSIGNEE NAME AND RESIDENCE DATA TC BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an sssignee is identified below, no assignee dats will appear on the patent. Ifan assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 3 CFR 3.11 and 37 CFR 3.81(a). Lompictmn of this {form is NOT a substitute for ﬁ-mg an assigniment.

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

(3%}

[

Yangtze Memory Technologies Co., Ltd. Wuhan, Hubei, CHINA

Please check the appropri signee ory or categories (will not be printed on the patent) © wd lndividual X8 Corporation or other privare Group eatity 'wa Government
& - o ~ 3 g

4a. Fees submitted: Hircsie Fee ‘»J}‘uohcaimn Fee (if required} [ dAdvance Grder - # of Copies

4b. Method of Payment: (Please first reapply any previously paid fee shown above}

8 ftectronic Payment via EFS-Web ;.E Enciosed check ¥ Nop-slectronic payment by credit card {Attach form PTO-2038)

4 The Divector is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 19-0036.

3. Change in Entity Status (from status indicared above)

3 Applicant certifying micro eptity status. See 37 CFR 1.29

L4 Applicant asserting smail entity status. See 37 CFR 1.27

¥ ec}mlg_ ﬂ.]:x bu.\ w:] b e taken to be a notification of 1 yss of entitiement to small or micro

.t Applicant changing to repular undiscounted fee status. e .
ppiicd Aanging & * i A Stats entity status, 85 applicable.

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

/Donald J. Featherstone/ pate September 20, 2022

Authorized Signature

Typed or printed name Donald J. Featherstone Registration No. 33,876

PTOL-83 Part B (08-18) Approved for use through 03/31/2020 OMRB 0631-0033 .S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES e vt sBox 1480
PATENT AND TRADEMARK OFFICE Alexanari, i o o

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/851,1d4 OL/20/2022 04:30:36 PM EY 4123.0110003

Title of Invention

JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND METHODS
FOR FORMING THE SAME

Application Information

APPLICATION TYPE  iitility ~ Nonprovisional Application PATENT # -
undar 38 USC 111(g)

CONFIRMATION # 3874 FILED BY Meaxwell Young
PATENT CENTER # &0585533 AUTHORIZED BY Doanid Featherstane
CUSTOMER # 25111 FILING DATE  {1/18/2020
CORRESPONDENCE - FIRSTNAMED  Zhenyu L4
ADDRESS INVENTOR "

Payment Information

EAMENTE T A AN pAmEy Amonzeo e

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

TR0 UTILITY I8BUE FEE 1200.00 i 1200.00
TOTAL AMOUNT: $1,200.00

This Arkr‘awie\a"gm'm"i Receipt svidences receipt on the notad date by the USPTO of the indicaled documents, characierizs
oy the applicant, and including page counts, where appiicabia. I serves as evidence of racaipt similar (o a Post Card, as
descriped in MPEP ’:5031

New Applications Under 33 US.C. 11

i & new appilication is being Hled and the application includes the necessary componeanis {o
and MPEP 508), a Filing Receipt (37 OFF 1.54) will be issued in due course ar“i tha dats
Raceipt will estabiish the filing dale of the application

ar filing data (see 37 GFR 1.88(0-(0)
shown on this Acknowledgemant

National Stage of an international Application under 38 U.R.C, 371
if a timely submission to enter the nalional stage of an international application s compiiant with the conditions of 35 U.S.C,
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371 and other wpimb g raquirements a Form PCT/DOVEQ/GOD indicating acceptance of the application as a national stags
aubmiasion o 35 ULS.O. 371 will be wsuad in addition 1o the Filing Recsigt, in due course,

New international Application Filed with the USPTQ as a Recelving Office

i a new international appiication is being filed and the internmalional application includes the necessary components for an
internadional fling dats {s¢

> PCT Ardicle 11 and MPEF 181 U) a Nolification of i%‘-e intermational Apphcation Number and of the
international Filing Date (Form PCT/ARO0E) will be issued in dus course, subjact io p;e seiplinons concerning national securily,
and the dale shown on this Acknowlsdgement Receipt will establish the intema E al filing date of the applicadion.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Zhenyu LU Confirmation No.: 3874
Applicant: YANGTZE MEMORY Art Unit: 2812
TECHNOLOGIES CO., LTD.

Application No.: 16/951,141 Examiner: PATEL, REEMA
Filing Date: November 18, 2020 Atty. Docket: 4123.0110003

Title: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY
DEVICES AND METHODS FOR FORMING THE SAME

Comments on Statement of Reasons for Allowance

Commissioner for Patents Mail Stop: Issue Fee
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

Applicant thanks the Examiner for indicating the allowability of claims 1-20 in the Notice of
Allowance dated June 20, 2022 and the Corrected Notice of Allowability dated June 29, 2022.
Comments on Statement of Reasons for Allowance

Applicant notes the Examiner’s Statements of Reasons for Allowance, and reserves the right
to demonstrate claims 1-20 are allowable over the art made of record for further reasons related to
any of their recited features. Applicant further contends that reservation of this right does not give
rise to any implication regarding whether the Applicant agrees with or acquiesces in the reasoning
provided by the Examiner.

Respectfully submitted,

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

Donald J. Featherstone

Attorney for Applicant

Registration No. 33,876
Date: __September 20, 2022

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

19057754.1
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UNITED 5TATES
PATENT AND TRADEMARK OFFICE

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/951,141 09/20/2022 04:30:36 PM ET 4123.0110003

Title of Invention

JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND METHODS
FOR FORMING THE SAME

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3874 FILED BY Maxwell Young

PATENT CENTER # 60985533 FILING DATE  11/18/2020

CUSTOMER # 26111 FIRST NAMED  Zhenyu LU
INVENTOR
CORRESPONDENCE - AUTHORIZED BY Doanld Featherstone
ADDRESS

Documents TOTAL DOCUMENTS: 3
DOCUMENT FAGES DEBCRIPTION SEE (KB
2022-08-20-Cover-Letter- 1 Miscellansous ncoming Letller 188 KB

4123-0110003.P0DF

2022-08-20-Issug-Fee-4123- 1 lssue Fes Payment (PTG-858) 1805 KB
0110003.PDF

2022-08-20-Commaents- 1 Post Allowance Commurnication 100 KB
Heasons-Allowance-4123- - Ineaming

GH10003.P0F

Digest
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DOCUMENT MESSAGE DIGEST{EHAS1Z)

2022-09-20-Cover-Letter-4123-  ASACCEDFO6447ADRISFOISEQSDBFASDESARDOR7A8ERSFCZ
O110003.PRF SO2FD1418058840DCOGESCT ‘QQS S878A47TTRB44E61D3E48605
FAS4EEBEERRCCE720D800T7D13363FEB4

2022-08-20-lssue-Fee-4123- SBEFFOET7ONADTDARG4AS3ED4ACRETREATAN TAR43550E5801887
110003 FDF D48D598C2FZ40841 5CROBBEARCEFE7AE200 1 ERE3ROZEOBOFF

ST184E0EI217H310ESE8E38OFFDA0

2022-08-20-Comments- 21B55EDN20TBABCI4FO0AFGODALE040AFATEASZBAE4E612700
Reasons-Allowance-4123- B48360EE104BOBF7368CFDAZDBOFEARISDDOIFTESARZBAF4TY
110003 POF FOA4RETERST4ERT17ORSBE8CATARLY

This Acknowledgement Receipt evidences receipt on the noted datls by the USPTO of the ndicated documents, characterized
oy the applicant, and including page counts, where appiicabia. I sarves as evidence of receipt similar to a Post Qard, as
described in MPEP 503,

Mew Applications Under 35 U.8.6. 111

i a new application is heing fled and the application includes the necassary componanis for iing date {see 37 CFR 183
ang MPEP 508}, a Filing Haceipt (37 OFR 1.54) will be issuad in due coursg and tha date shown on this Acknowlsdgemaeant
Raceint will estabiish the filing dale of the application

MNational Stage of an international Application under 33 ULS.C, 371

i a timely subrnission fo enter the nalional stage of an international application is compliant with the conditions of 35 U.5.C.
371 and other applicabls ﬁqumﬂm*ﬁ a Form PCT/DC/ED/SGS indicaling accepiance of e application as a national slage
aubmiasion under 35 UE.C. 371 will be issuad in addition fo the Fiing h;:*e!m in gdug course.

New International Application Fliled with the USPTO as a Hegelving Offics

i a new intarnalional application s baing fHlad and the international application includes the nacassary compenants for an
international filing dale (me FOT Article 11 and MPEF 1810), a Notification of the International Application Number and of the
international Filing Date (Form BPCT/ROM0S) will be issued in due course, subjact to prescriptions concerning national securily,
and the date shown on this Acknowledgement Receipt will establish the mternational filing date of the application.

ifin

Micron Ex. 1002, p. 666
Micron v. YMTC
IPR2025-00245



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.
16/951,141 10/25/2022 11482532 4123.0110003 3874
26111 7590 10/05/2022

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 44 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTOR(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional inventors):

Zhenyu LU, Wuhan, CHINA;
Wenguang SHI, Wuhan, CHINA;
Guanping WU, Wuhan, CHINA;
Feng PAN, Wuhan, CHINA;
Xianjin WAN, Wuhan, CHINA;

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Title of Invention

JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND METHODS
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This Acknowladgement Recsipt evidanoes
by the applicant, and including pags counts, where app Ha {E serves as evidence of recet pi sirmiar is a wi swxd s
described in MPEP 503

New Applications Under 38 U880 11

i o new applicat ng filed and the application incluges tha necessary componenis for filing date (see 37 CFR 1 *:’i"b:---id
and ?» PERP 508}, a Filing F—Eormvt (37 GFR 1.54) wil be issued in dus courss and the dale shown on this Acknowledgement
Racaipt will establish the filing dale of the application

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'ernmm;* 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
international Filing Baﬁe {Form POT/ROG/TIS) will he issuad in due courss, subject {0 pres {

tions congerning nalional secunty,
and the dale shown on this Acknowledgement Receipd will establish the internationad filing dale of the application,

]
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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 16951141

Filing Date November 18, 2020

Zhenyu LU
First Named Inventor

JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY

Title DEVICES AND METHODS FOR FORMING THE SAME

Art Unit 2812

Examiner Name REEMA PATEL

Attorney Docket Number [2017-00212_007-YMTC-PCT-US-CON1

SIGNATURE of Applicant or Patent Practitioner

Signature /Mark C. Zimmerman /  |P=©= July 3, 2024

Mark C. Zimmerman Registration 44006
Number

Name

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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