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APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

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

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

2. |:| Applicant asserts small entity status.
See 37 CFR 1.27

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

4. Specification [Total Pages 25 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a) for information on the preferred arrangement}

5.[“] Drawing(s) (35 U.s.C. 113) [Total Sheets 8 ]

6. Inventor’s Oath or Declaration [Total Pages 4 ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e)}

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

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

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendiix)

D Landscape Table on CD

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

a. D Computer Readable Form (CRF)

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

c. l:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10. |:| Assignment Papers
(cover sheet & document(s))
Name of Assignee

Yangtze Memory Technologies Co., Ltd.

11.[_] 37 cFR3.73(c) Statement
(when there is an assignee)

12. D English Translation Document

(if applicable)

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

|:| Copies of citations attached
14. |:| Preliminary Amendment

15. |:| Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)

16. |:| Certified Copy of Priority Document(s)
(if foreign priority is claimed)

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

or equivalent.

18. Other: Authorization for Extension of Time under 37 CFR 1.136(a)(3)

Power of Attorney

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

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

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 26111

OR [:l Correspondence address below

Name
Address
City State Zip Code
Country Telephone Email
. 5/19/21 N
Signature /Donald J. Featherstone/ Date /19/
Name Registration No.
 (prin/1ye) | DONAID J. Featherstone (Attorney/Agent) | 33,876 )

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

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

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

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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.. Attorney Docket Number | 4123.0850002
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor [1

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

Mailing Address of Inventor:

Address 1 angtze Memory Technologies Co., Ltd.
Address 2 No. 88 Weilai 3rd Rd, East Lake High-Tech Dev Zone
City | 'Nuhan, Hubei | State/Province ‘ ‘
Postal Code ‘ | ‘ Countryi ‘ )CN
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
‘ El Kiang | FU | El
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service
City [Wuhan, Hubei J\Country of Residence i En |

Mailing Address of Inventor:

Address 1 angtze Memory Technologies Co., Ltd.

Address 2 No. 88 Weilai 3rd Rd, East Lake High-Tech Dev Zone
City | 'Nuhan, Hubei I State/Province ‘
Postal Code ‘ | ‘ Countryi ‘ )CN

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

Correspondence Information:

EFS Web 2.2.13

Micron Ex. 1002, p. 2
Micron v. YMTC
IPR2024-00793



PTO/AIA/ 4 (02-18)

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

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

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

Attorney Docket Number | 4123.0850002

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

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

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

Customer Number P6111

Email Address | | AddEmail | |Remove Email

Application Information:

Title of the Invention ETHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

Attorney Docket Number| ¥4123.0850002 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter | Hility -
Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)

Filing By Reference:

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

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

Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

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

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

] 35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number D6111

EFS Web 2.2.13
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4123.0850002

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

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

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

[Continuation of

4

16729838 2019-12-30

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

16729838 [Continuation of

4

PCT/CN2019/112728

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

2019-10-23

Foreign Priority Information:

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

Remove

Access Codei (if applicable)

Application Number Countryi Filing Date (YYYY-MM-DD)

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

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 18, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13

Micron Ex. 1002, p. 4
Micron v. YMTC
IPR2024-00793



PTO/AIA/ 4 (02-18)

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

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

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

Attorney Docket Number | 4123.0850002

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

().

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

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

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

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

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

EFS Web 2.2.13
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Attorney Docket Number | 4123.0850002

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

Applicant Information:

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

Applicant {1

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

identified in this section.

® Assignee Legal Representative under 35 US.C 117 Joint Inventor

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

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

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Y angtze Memory Technologies Co., Ltd.

Mailing Address Information For Applicant:

Address 1 No. 88 Weilai 3rd Rd, East Lake High-Tech Dev Zone
Address 2

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

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 2.2.13
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L Attorney Docket Number | 4123.0850002
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

Assignee (1

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

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

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

Signature:

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

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

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

Signature |/Donald J. Featherstone/ Date (YYYY-MM-DD)| 2021-05-19
First Name Ponald J Last Name | Featherstone Registration Number 3,876
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.13
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Attorney Docket Number

4123.0850002

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

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

EFS Web 2.2.13
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Privacy Act Statement

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

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

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

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

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

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1674, as amended, pursuant to 5 U.S.C.
552a(m).

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

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

7. Arecord from this system of records may be disclosed, as a routine use, tc the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
pregrams, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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

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

EFS Web 2.2.13
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Atty. Docket No. 4123.0850001
COMBINED DECLARATION AND ASSIGNMENT

DECLARATION
As the below named inventors, I hereby declare that:
This declaration is directed to:
[]  The attached application, or
X United States application or PCT international application number 16/729.838

filed on December 30, 2019

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

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

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

ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and
valuable consideration paid to each of the below named inventors, each of the below named
inventors, hereby sell and assign to Yangtze Memory Technologies Co., Ltd., a corporation
formed under the laws of China, whose mailing address is No. 88 Weilai 3rd Road, East Lake
High-Tech Development Zone, Wuhan, Hubei, China (hereafter referred to as the Assignee),
his/her entire right, title and interest, including the right to sue for past infringement and to
collect for all past, present and future damages, for the United States of America (as defined in
35 U.S.C. § 100) and throughout the world,

(a) in the invention(s) known as METHOD FOR READING THREE-
DIMENSIONAL FLASH MEMORY, for which application(s) for patent in the
United States of America is identified above, in any and all applications thereon,
in any and all Letters Patent(s) therefor, and

(b) in any and all applications that claim the benefit of the patent application
identified above in part (a), including non-provisional applications, continuing
(continuation, divisional, or continuation-in-part) applications, reissues,
extensions, renewals and reexaminations of the patent application or Letters
Patent therefor listed above in part (a), to the full extent of the term or terms for
which Letters Patents issue, and

2034285-011E5492-10. 218. 20. 65
32766-09/03/2020 10:28
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Appl. No. 16/729,838
Atty. Docket No. 4123.0850001

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

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

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

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

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

The below named inventors hereby represent that he/she understands that the patent
practitioners associated with CUSTOMER NUMBER 26111 are the legal representatives of,
and attorneys for, the assignee, and are NOT the legal representatives of, and attorneys for, the
inventors.
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Appl. No. 16/729,838
Atty. Docket No. 4123.0850001

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

LEGAL NAME OF INVENTOR

Inventor: Zilong CHEN Date: 2020 — 0; ~ 06’

Signature of Inventor: Zl[ﬁ"g CH EN

LEGAL NAME OF INVENTOR

‘Inventor: _ Xiang FU Date: 2020 - 040 7

Signature of Inventor: Xi 0"% 774.
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Appl. No. 16/729,838
Atty. Docket No. 4123.0850001

SCHEDULE A

UNITED STATES PATENTS, UNITED STATES PATENT APPLICATIONS AND
INTERNATIONAL APPLICATIONS THAT DESIGNATE THE UNITED STATES

Application No. Filing Date Patent No. Issue Date
PCT/CN2019/112728 October 23, 2019

OTHER INTERNATIONAL APPLICATIONS AND PATENTS

Country Application No. Filing Date

14487295_1.docx
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ABSTRACT

A method for conducting a read-verification operation on a target memory cell in a three-
dimensional (3D) memory device includes removing fast charges of the target memory cell at a read-
prepare step and measuring a threshold voltage of the target memory cell at a sensing step.
Removing the fast charges of the target memory cell includes applying a prepare voltage (V prepare) On
an unselected top select gate (Unsel TSG) of an unselected memory string, applying a first off
voltage (Vofr) on a selected word line (Sel WL) associated with the target memory cell, and

applying a pass voltage (Vpass) on an unselected word line (Unsel WL).

16597645.3
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WHAT IS CLAIMED IS:

1.

A method for conducting a read-verification operation on a target memory cell in a three-
dimensional (3D) memory device, comprising:

applying, on an unselected top select gate of an unselected memory string, a prepare
voltage during a first time period and an off voltage during a second time period;

applying, on a selected word line associated with the target memory cell, the off
voltage during the first time period and a read voltage during the second time period; and

applying, on an unselected word line, a pass voltage during the first time period and
the second time period,

wherein the read-verification operation removes fast charges of the target memory

cell during the first time period.

The method of claim 1, further comprising;

applying, on a selected top select gate of a selected memory string containing the
target memory cell, a top select gate voltage during the first time period and the second time
period; and

applying, on a lower select gate of the selected memory string containing the target
memory cell, a lower select gate voltage during the first time period and the second time

period.

The method of claim 2, wherein the applying the top select gate voltage comprises
electrically connecting the selected memory string to a bit line; and the applying the lower
select gate voltage comprises electrically connecting the selected memory string to an array

common Source.

The method of claim 2, wherein the applying the pass voltage comprises applying the pass
voltage with a delay period after the selected top select gate and the lower select gate are at

the top select gate voltage and the lower select gate voltage, respectively.

The method of claim 1, further comprising:
measuring a threshold voltage of the target memory cell during the second time

period.
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11.

12.

13.

14.

15.

-22.-

The method of claim 1, wherein the applying the read voltage during the second time period
comprises applying the read voltage when a voltage of the unselected top select gate is higher

than a threshold voltage of an unselected memory cell.

The method of claim 1, wherein the applying the read voltage during the second time period
comprises applying the read voltage when a voltage of the unselected top select gate equals

to a threshold voltage of an unselected memory cell.

The method of claim 1, wherein the applying the read voltage during the second time period
comprises applying the read voltage when a voltage of the unselected top select gate is lower

than a threshold voltage of an unselected memory cell.

The method of claim 1, wherein applying the prepare voltage comprises applying a voltage in

a range between 4V to 7V.

The method of claim 1, wherein applying the pass voltage comprises applying a voltage in a

range between 5V to 9V,

The method of claim 1, wherein applying the off voltage comprises applying a voltage about

oVv.

The method of claim 1, wherein the removing the fast charges comprises:

removing the fast charges from a storage layer of the target memory cell.

The method of claim 1, wherein the removing the fast charges comprises:
removing electrical charges from shallow traps in the storage layer of the target

memory cell.

The method of claim 1, wherein the removing the fast charges comprises:
removing the fast charges from the target memory cell to a neighboring unselected

memory cell.

The method of claim 1, wherein conducting the read-verification operation comprises

conducting a failed bit count in parallel.
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18.

19.
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A three-dimensional (3D) memory device, comprising:
a memory array, comprising a plurality of memory strings extending vertically
through a film stack of alternating conductive and dielectric layers, wherein:
each memory string comprises a plurality of memory cells; and
each memory cell is addressable through a word line and a bit line; and
a circuit of the memory array configured to conduct, on a target memory cell, a read-
verification operation for removing fast charges during a first time period, wherein the circuit
is configured to:
apply, on an unselected top select gate of an unselected memory string, a
prepare voltage during the first time period and an off voltage during a second time
period;
apply, on a selected word line associated with the target memory cell, the off
voltage during the first time period and a read voltage during the second time period;
and
apply, on an unselected word line, a pass voltage during the first time period

and the second time period.

The 3D memory device of claim 16, wherein the circuit is further configured to:

electrically connect a selected memory string containing the target memory cell to the
bit line and an array common source by applying a top select gate voltage on a selected top
select gate and applying a lower select gate voltage on a lower select gate during the first

time period and the second time period.

The 3D memory device of claim 17, wherein to remove the fast charges of the target memory
cell, the circuit is further configured to:

apply the top select gate voltage on the selected top select gate and the lower select
gate voltage on the lower select gate before applying the pass voltage on the unselected word

line.

The 3D memory device of claim 16, wherein each memory string comprises:
a channel hole;

a core filling film in a center of the channel hole;
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a memory film covering a sidewall of the channel hole, wherein the memory film
comprises a barrier layer, a storage layer and a tunneling layer; and

a channel layer sandwiched between the memory film and the core filling film.

20.  The 3D memory device claim 19, wherein the circuit is further configured to remove the fast

charges from a portion of the storage layer associated with the target memory cell.
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METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

CROSS-REFERENCE TO RELATED APPLICATIONS AND
INCORPORATION BY REFERENCE

[0001] This application is a continuation of U.S. patent application No. 16/729,838 filed on
December 30, 2019 and titled “Method for Reading Three-Dimensional Flash Memory,”
which claims priority to PCT/CN2019/112728 filed on October 23, 2019, both of which are

incorporated herein by reference in their entirety.

TECHNICAL FIELD

[0002] The present disclosure generally relates to the field of semiconductor technology, and

more particularly, to a method for reading a three-dimensional (3D) memory.

BACKGROUND

[0003] As memory devices are shrinking to smaller die size to reduce manufacturing cost
and increase storage density, scaling of planar memory cells faces challenges due to process
technology limitations and reliability issues. A three-dimensional (3D) memory architecture
can address the density and performance limitation in planar memory cells.

[0004] In a 3D NAND flash memory, memory cells can be programmed for data storage
based on charge-trapping technology. The storage information of a memory cell depends on
the amount of charge trapped in a storage layer. However, fast charges, i.e., charges trapped
in shallow traps, can be easily lost. Therefore, the threshold voltage determining the stored
information can be different between write and read operations. Accordingly, a read-prepare
step is included in a read-verification operation after programming to remove the fast charges
and verify the threshold voltage of the memory cell. Fast charge loss depending on the
intrinsic de-trapping process in the storage layer can be long, making the read-verification
operation inefficient. Therefore, a need exists for a method to accelerate fast charge loss so
that threshold voltage or storage information of the memory cell can be verified or read more

accurately and efficiently.
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BRIEF SUMMARY

[0005] Embodiments of a method for conducting read-verification operation of a memory
cell in a three-dimensional (3D) memory device is described in the present disclosure.

[0006] One aspect of the present disclosure provides a method for conducting a read-
verification operation on a target memory cell in a three-dimensional (3D) memory device.
The method includes removing fast charges of the target memory cell at a read-prepare step,
which includes applying a prepare voltage (Vprepare) On an unselected top select gate
(Unsel TSG) of an unselected memory string, applying a first off voltage (Vofr) on a selected
word line (Sel WL) associated with the target memory cell, and applying a pass voltage
(Vpass) on an unselected word line (Unsel WL). The method also includes measuring a
threshold voltage of the target memory cell at a sensing step.

[0007] In some embodiments, the method further includes applying a top select gate voltage
(Visg) on a selected top select gate (Sel TSG) of a selected memory string containing the
target memory cell, and applying a lower select gate voltage (Visg) on a lower select gate
(LSG) of the selected memory string containing the target memory cell.

[0008] In some embodiments, applying the top select gate voltage (Visg) includes electrically
connecting the selected memory string to a bit line. In some embodiments, applying the
lower select gate voltage (Visg) includes electrically connecting the selected memory string to
an array common source.

[0009] In some embodiments, applying the top select gate voltage (Visg) includes applying a
voltage between 4V to 7V. In some embodiments, applying the lower select gate voltage
(Visg) includes applying a voltage between 4V to 7V.

[0010] In some embodiments, applying the pass voltage (Vpass) includes applying the pass
voltage with a delay period after the selected top select gate (Sel TSG) and the lower select
gate (LSQ) are at the top select gate voltage (Visg) and the lower select gate voltage (Visg),
respectively.

[0011] In some embodiments, measuring the threshold voltage includes applying a read
voltage (Viead) on the selected word line (Sel WL). In some embodiments, applying the read
voltage (Vread) includes applying a voltage between 0 to 2V. In some embodiments, applying

the read voltage (Vread) includes applying a second off voltage on the unselected word line
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(Unsel WL). In some embodiments, applying the second off voltage on the unselected word
line (Unsel WL) includes applying a OV.

[0012] In some embodiments, applying the read voltage (Vread) includes applying the read
voltage (Vread) When a voltage of the unselected top select gate (Unsel TSG) is higher than a
threshold voltage of an unselected memory cell. In some embodiments, applying the read
voltage (Vread) includes applying the read voltage (Vread) when a voltage of the unselected
top select gate (Unsel TSG) equals to a threshold voltage of an unselected memory cell. In
some embodiments, applying the read voltage (Vread) includes applying the read voltage
(Vread) when a voltage of the unselected top select gate (Unsel TSG) is lower than a
threshold voltage of an unselected memory cell.

[0013] In some embodiments, applying the prepare voltage (Vprepare) includes applying a
voltage between 4V to 7V. In some embodiments, applying the first off voltage (Vo)
includes applying a OV. In some embodiments, applying the pass voltage (Vpass) includes
applying a voltage between 5V to 9V.

In some embodiments, removing the fast charges includes removing the fast charges
from a storage layer of the target memory cell of a selected memory string, wherein the
selected memory string includes a channel hole penetrating vertically through a film stack of
alternating conductive and dielectric layers, a core filling film in a center of the channel hole,
and a memory film covering a sidewall of the channel hole. The selected memory string also
includes a channel layer sandwiched between the memory film and the core filling film. In
some embodiments, the memory film includes a barrier layer, the storage layer and a
tunneling layer.

[0014] In some embodiments, removing the fast charges includes removing electrical
charges from shallow traps in the storage layer of the target memory cell.

[0015] In some embodiments, removing the fast charges includes removing the fast charges
from the target memory cell to a neighboring unselected memory cell.

[0016] In some embodiments, conducting the read-verification operation comprises
conducting the read-prepare step and conducting a failed bit count in parallel.

[0017] Other aspects of the present disclosure can be understood by those skilled in the art in

light of the description, the claims, and the drawings of the present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are incorporated herein and form a part of the
specification, illustrate embodiments of the present disclosure and, together with the
description, further serve to explain the principles of the present disclosure and to enable a
person skilled in the pertinent art to make and use the present disclosure.

[0019] Fig. 1 illustrates a schematic top-down view of an exemplary three-dimensional (3D)
memory die, according to some embodiments of the present disclosure.

[0020] Fig. 2 illustrates a schematic top-down view of a region of 3D memory die, according
to some embodiments of the present disclosure.

[0021] Fig. 3 illustrates a perspective view of a portion of an exemplary 3D memory array
structure, in accordance with some embodiments of the present disclosure.

[0022] Fig. 4A illustrates a cross-sectional view of 3D memory cells, according to some
embodiments of the present disclosure.

[0023] Fig. 4B illustrates a schematic diagram of a 3D memory array, according to some
embodiments of the present disclosure.

[0024] Fig. 5 illustrates a timing diagram of a read-verification operation with a prepare
voltage (pre-pulse) applied on a selected word line, according to some embodiments of the
present disclosure.

[0025] Figs. 6-8 illustrate timing diagrams of read-verification operations with accelerated
fast charge loss, according to some embodiments of the present disclosure.

[0026] The features and advantages of the present invention will become more apparent from
the detailed description set forth below when taken in conjunction with the drawings, in
which like reference characters identify corresponding elements throughout. In the drawings,
like reference numbers generally indicate identical, functionally similar, and/or structurally
similar elements. The drawing in which an element first appears is indicated by the leftmost
digit(s) in the corresponding reference number.

[0027] Embodiments of the present disclosure will be described with reference to the

accompanying drawings.
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DETAILED DESCRIPTION

[0028] Although specific configurations and arrangements are discussed, it should be
understood that this is done for illustrative purposes only. A person skilled in the pertinent art
will recognize that other configurations and arrangements can be used without departing
from the spirit and scope of the present disclosure. It will be apparent to a person skilled in

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

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

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

[0030] In general, terminology can be understood at least in part from usage in context. For
example, the term “one or more” as used herein, depending at least in part upon context, can
be used to describe any feature, structure, or characteristic in a singular sense or can be used
to describe combinations of features, structures or characteristics in a plural sense. Similarly,
terms, such as “a,” “an,” or “the,” again, can be understood to convey a singular usage or to
convey a plural usage, depending at least in part upon context. In addition, the term “based
on” can be understood as not necessarily intended to convey an exclusive set of factors and
may, instead, allow for existence of additional factors not necessarily expressly described,
again, depending at least in part on context.

2

[0031] It should be readily understood that the meaning of “on,” “above,” and “over” in the
present disclosure should be interpreted in the broadest manner such that “on” not only
means “directly on” something, but also includes the meaning of “on” something with an

intermediate feature or a layer there between. Moreover, “above” or “over” not only means
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“above” or “over” something, but can also include the meaning it is “above” or “over”
something with no intermediate feature or layer there between (i.e., directly on something).

2

[0032] Further, spatially relative terms, such as “beneath,” “below,” “lower,” “above,”
“upper,” and the like, can be used herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as illustrated in the figures. The
spatially relative terms are intended to encompass different orientations of the device in use
or process step in addition to the orientation depicted in the figures. The apparatus can be
otherwise oriented (rotated 90 degrees or at other orientations) and the spatially relative
descriptors used herein can likewise be interpreted accordingly.

[0033] As used herein, the term “substrate” refers to a material onto which subsequent
material layers are added. The substrate includes a “top” surface and a “bottom” surface. The
top surface of the substrate is typically where a semiconductor device is formed, and
therefore the semiconductor device is formed at a top side of the substrate unless stated
otherwise. The bottom surface is opposite to the top surface and therefore a bottom side of
the substrate is opposite to the top side of the substrate. The substrate itself can be patterned.
Materials added on top of the substrate can be patterned or can remain unpatterned.
Furthermore, the substrate can include a wide array of semiconductor materials, such as
silicon, germanium, gallium arsenide, indium phosphide, etc. Alternatively, the substrate can
be made from an electrically non-conductive material, such as a glass, a plastic, or a sapphire
wafer.

[0034] As used herein, the term “layer” refers to a material portion including a region with a
thickness. A layer has a top side and a bottom side where the bottom side of the layer is
relatively close to the substrate and the top side is relatively away from the substrate. A layer
can extend over the entirety of an underlying or overlying structure, or can have an extent
less than the extent of an underlying or overlying structure. Further, a layer can be a region of
a homogeneous or inhomogeneous continuous structure that has a thickness less than the
thickness of the continuous structure. For example, a layer can be located between any set of
horizontal planes between, or at, a top surface and a bottom surface of the continuous
structure. A layer can extend horizontally, vertically, and/or along a tapered surface. A
substrate can be a layer, can include one or more layers therein, and/or can have one or more

layer thereupon, there above, and/or there below. A layer can include multiple layers. For
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example, an interconnect layer can include one or more conductive and contact layers (in
which contacts, interconnect lines, and/or vertical interconnect accesses (VIAs) are formed)
and one or more dielectric layers.

[0035] In the present disclosure, for ease of description, “tier” is used to refer to elements of
substantially the same height along the vertical direction. For example, a word line and the
underlying gate dielectric layer can be referred to as “a tier,” a word line and the underlying
insulating layer can together be referred to as “a tier,” word lines of substantially the same
height can be referred to as “a tier of word lines” or similar, and so on.

[0036] As used herein, the term “nominal/nominally” refers to a desired, or target, value of a
characteristic or parameter for a component or a process step, set during the design phase of a
product or a process, together with a range of values above and/or below the desired value.
The range of values can be due to slight variations in manufacturing processes or tolerances.
As used herein, the term “about” indicates the value of a given quantity that can vary based
on a particular technology node associated with the subject semiconductor device. Based on
the particular technology node, the term “about” can indicate a value of a given quantity that
varies within, for example, 10-30% of the value (e.g., +10%, +20%, or +30% of the value).

[0037] In the present disclosure, the term “horizontal/horizontally/lateral/laterally” means
nominally parallel to a lateral surface of a substrate, and the term “vertical” or “vertically”
means nominally perpendicular to the lateral surface of a substrate.

[0038] As used herein, the term “3D memory” refers to a three-dimensional (3D)
semiconductor device with vertically oriented strings of memory cell transistors (referred to
herein as “memory strings,” such as NAND strings) on a laterally-oriented substrate so that
the memory strings extend in the vertical direction with respect to the substrate.

[0039] Fig. 1 illustrates a top-down view of an exemplary three-dimensional (3D) memory
device 100, according to some embodiments of the present disclosure. The 3D memory
device 100 can be a memory chip (package), a memory die or any portion of a memory die,
and can include one or more memory planes 101, each of which can include a plurality of
memory blocks 103. Identical and concurrent operations can take place at each memory
plane 101. The memory block 103, which can be megabytes (MB) in size, is the smallest size
to carry out erase operations. Shown in Fig. 1, the exemplary 3D memory device 100

includes four memory planes 101 and each memory plane 101 includes six memory blocks
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103. Each memory block 103 can include a plurality of memory cells, where each memory
cell can be addressed through interconnections such as bit lines and word lines. The bit lines
and word lines can be laid out perpendicularly (e.g., in rows and columns, respectively),
forming an array of metal lines. The direction of bit lines and word lines are labeled as “BL”
and “WL” in Fig. 1. In this disclosure, memory block 103 is also referred to as a “memory
array” or “array.” The memory array is the core area in a memory device, performing storage
functions.

[0040] The 3D memory device 100 also includes a periphery region 105, an area surrounding
memory planes 101. The periphery region 105 contains many digital, analog, and/or mixed-
signal circuits to support functions of the memory array, for example, page buffers, row and
column decoders and sense amplifiers. Peripheral circuits use active and/or passive
semiconductor devices, such as transistors, diodes, capacitors, resistors, etc., as would be
apparent to a person of ordinary skill in the art.

[0041] It is noted that, the arrangement of the memory planes 101 in the 3D memory device
100 and the arrangement of the memory blocks 103 in each memory plane 101 illustrated in
Fig. 1 are only used as an example, which does not limit the scope of the present disclosure.

[0042] Referring to Fig. 2, an enlarged top-down view of a region 108 in Fig. 1 is illustrated,
according to some embodiments of the present disclosure. The region 108 of the 3D memory
device 100 can include a staircase region 210 and a channel structure region 211. The
channel structure region 211 can include an array of memory strings 212, each including a
plurality of stacked memory cells. The staircase region 210 can include a staircase structure
and an array of contact structures 214 formed on the staircase structure. In some
embodiments, a plurality of slit structures 216, extending in WL direction across the channel
structure region 211 and the staircase region 210, can divide a memory block into multiple
memory fingers 218. At least some slit structures 216 can function as the common source
contact (e.g., array common source) for an array of memory strings 212 in channel structure
regions 211. A top select gate cut 220 can be disposed, for example, in the middle of each
memory finger 218 to divide a top select gate (TSG) of the memory finger 218 into two
portions, and thereby can divide a memory finger into two memory slices 224, where
memory cells in a memory slice 224 that share the same word line form a programmable

(read/write) memory page. While erase operation of a 3D NAND memory can be carried out
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at memory block level, read and write operations can be carried out at memory page level. A
memory page can be kilobytes (KB) in size. In some embodiments, region 108 also includes
dummy memory strings 222 for process variation control during fabrication and/or for
additional mechanical support.

[0043] Fig. 3 illustrates a perspective view of a portion of an exemplary three-dimensional
(3D) memory array structure 300, according to some embodiments of the present disclosure.
The memory array structure 300 includes a substrate 330, an insulating film 331 over the
substrate 330, a tier of lower select gates (LSGs) 332 over the insulating film 331, and a
plurality of tiers of control gates 333, also referred to as “word lines (WLs),” stacking on top
of the LSGs 332 to form a film stack 335 of alternating conductive and dielectric layers. The
dielectric layers adjacent to the tiers of control gates are not shown in Fig. 3 for clarity.

[0044] The control gates of each tier are separated by slit structures 216-1 and 216-2 through
the film stack 335. The memory array structure 300 also includes a tier of top select gates
(TSGs) 334 over the stack of control gates 333. The stack of TSG 334, control gates 333 and
LSG 332 is also referred to as “gate electrodes.” The memory array structure 300 further
includes memory strings 212 and doped source line regions 344 in portions of substrate 330
between adjacent LSGs 332. Each memory strings 212 includes a channel hole 336 extending
through the insulating film 331 and the film stack 335 of alternating conductive and dielectric
layers. Memory strings 212 also includes a memory film 337 on a sidewall of the channel
hole 336, a channel layer 338 over the memory film 337, and a core filling film 339
surrounded by the channel layer 338. A memory cell 340 can be formed at the intersection of
the control gate 333 and the memory string 212. The memory array structure 300 further
includes a plurality of bit lines (BLs) 341 connected with the memory strings 212 over the
TSGs 334. The memory array structure 300 also includes a plurality of metal interconnect
lines 343 connected with the gate electrodes through a plurality of contact structures 214.
The edge of the film stack 335 is configured in a shape of staircase to allow an electrical
connection to each tier of the gate electrodes.

[0045] In Fig. 3, for illustrative purposes, three tiers of control gates 333-1, 333-2, and 333-3
are shown together with one tier of TSG 334 and one tier of LSG 332. In this example, each
memory string 212 can include three memory cells 340-1, 340-2 and 340-3, corresponding to

the control gates 333-1, 333-2 and 333-3, respectively. In some embodiments, the number of
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control gates and the number of memory cells can be more than three to increase storage
capacity. The memory array structure 300 can also include other structures, for example,
TSG cut, common source contact (i.e., array common source) and dummy memory string.
These structures are not shown in Fig. 3 for simplicity.

[0046] While floating gate memory cells has been traditionally utilized in flash memories,
technology based on charge trapping has demonstrated more scaling ability and higher
intrinsic reliability. Three-dimensional NAND using charge trapping technology has been
developed for high density storage, where the storage information (e.g., threshold voltage Vi
of the memory cell) depends on the amount of charge trapped in a storage layer.

[0047] Fig. 4A illustrates a schematic cross-section of a 3D NAND memory 400a, which
includes memory cells similar to the memory cell 340 in Fig. 3. The memory cell 340-3
includes a control gate (e.g., the control gate 333), a memory film (e.g., the memory film
337) and a channel layer (e.g., the channel layer 338, also referred to as the channel).

[0048] In a 3D NAND memory, the memory film 337 can be disposed on a sidewall of each
channel hole 336 (illustrated in Fig. 3). In some embodiments, the memory film 337 can
include a barrier layer 422, a storage layer 424, and a tunneling layer 426. The barrier layer
422 can be used to block the movement of electronic charges 428 between the control gate
333 and the storage layer 424. The barrier layer 422 can include silicon oxide and high
dielectric constant (high-k) dielectrics, for example, aluminum oxide. The storage layer 424
can be used to store electronic charges 428 and can include silicon nitride. The storage and/or
removal of charges in the storage layer 424 can impact the on/off state and/or a conductance
of the channel layer 338. The tunneling layer 426 can be used to control the tunneling of
electronic charges 428 (electrons or holes) between the channel layer 338 and the storage
layer 424. The tunneling layer 426 can be silicon oxide, silicon nitride, silicon oxynitride, or
any combination thereof. In a 3D NAND memory, the channel layer 338 can be disposed on
a sidewall of the memory film 337 in the channel hole 336 (in Fig. 3.) The channel layer 338
can include amorphous silicon, polycrystalline silicon, and/or monocrystalline silicon.

[0049] Fig. 4B shows a schematic circuit diagram of a 3D memory array 400b. As described
previously, the 3D memory array 400b includes a plurality of memory strings 212, each
memory string 212 having a plurality of stacked memory cells 340. The memory string 212
also includes at least one field effect transistor (e.g., MOSFET) at each end, which is
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controlled by the lower select gate (LSG) 332 and the top select gate (TSG) 334,
respectively. And the two respective transistors are referred to as lower and top select
transistors 332-T and 334-T. The stacked memory cells 340 can be controlled by the control
gates 333, where the control gates 333 are connected to word lines (not shown) of the 3D
memory array 400b. The drain terminal of the top select transistor 334-T can be connected to
the bit lines (e.g., the bit line 341-1, 341-2, 341-3, etc.), and the source terminal of the lower
select transistor 332-T can be connected to the doped source line region 344 (see Fig. 3),
from where an array common source (ACS) 446 can be formed. The array common source
446 can be shared by the memory strings 212 in an entire memory block, and is also referred
to as the common source line.

[0050] Referring to Figs. 4A and 4B, in a NAND memory, read and write operations can be
performed in a memory page, for example memory page 448, which includes memory cells
sharing the same word line. In a NAND memory, each memory cell can be in an erased state
or a programmed state. Initially, all memory cells in a block can be reset to the erased state as
logic “1” by applying, for example, a negative voltage between the control gates 333 and
source terminals of the memory cells (e.g., the array common source 446) such that all the
electronic charges 428 in the storage layers 424 of the memory cells can be removed. At the
erased state, the threshold voltage Vi of the memory cells 340 can be reset to the lowest
value, and the corresponding current flowing through the memory cells 340 between the
source terminal (e.g., the array common source 446) and the drain terminal (e.g., the bit lines
341) can be at the highest level for a given bias on the word lines.

[0051] During programming (i.e., writing), a high positive voltage pulse (e.g., 12V to 18V)
can be applied on the control gate 333 such that electronic charges 428 (e.g., electrons) can
be injected into the storage layer 424 of the memory cell 340, where the electronic charges
428-1 and 428-2 can be randomly captured by deep and shallow traps, respectively. After
programming, the threshold voltage Vm of the memory cell 340 can be raised to a higher
value than that of the erased state. At a higher threshold voltage Vi, the current flowing
through the source and drain terminals of the memory cell can be at a reduced level for a
given bias on the word lines. By measuring (i.e., reading) the memory cell current, the
threshold voltage Vi and thereby the state of the memory cell 340 can be determined

accordingly.
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[0052] With multi-level-cell or triple-level-cell technology, each memory cell 340 can have
multiple programed states, 7.e., multiple values of threshold voltages V. After every
programming pulse, a read-verification operation can be performed to check the state of the
memory cell. As such, each memory cell 340 can store multiple bits, leading to significant
increase of storage capacity.

[0053] For memory cell 340 in a programmed state, electronic charges 428-1 and 428-2
located within the proximity of control gate 333 can affect threshold voltage Vi of the
memory cell 340. The electronic charges 428-3 located beyond the electric field from control
gate 333, and therefore have little impact on the threshold voltage Vi of the memory cell. In
addition, electronic charges 428-2 captured by shallow traps in the storage layer 424 can be
easily de-trapped, and can thereby cause initial threshold-voltage (Vi) shift (IVS) during
storage period. This process is also referred to as fast charge loss. For programmed state at
higher threshold voltage Vi, IVS can be larger due to larger amount of electronic charges
injected to the storage layer, which results in larger number of electronic charges 428-2
captured by shallow traps (also referred to as fast charges).

[0054] Due to IVS, the programmed state immediately after writing cannot reflect the target
threshold voltage Vi of the memory cell 340 in real applications. Applying the fake high
threshold voltage Vi can cause high bit-error-rate in the memory. Therefore, it is necessary
to de-trap and remove fast charges prior to read operation such that the Vi distribution
profile of each programmed state can be more accurately determined.

[0055] Fig. 5 illustrates a timing diagram of a read-verification operation 500 with a prepare
voltage (pre-pulse) applied on a selected word line, according to some embodiments of the
present disclosure. The read-verification operation 500 can reduce read disturb for unselected
memory strings in a 3D NAND memory. Read disturb can occur when the threshold voltage
Vi (i.e., the programmed state) of an unselected memory cell is changed or disturbed during
read or read-verification of a selected memory cell. In some embodiments, the read-
verification operation 500 includes two steps, i.e., a read-prepare step and a sensing step,
having duration of tprepare and tsensing, respectively. The timing diagram of a selected top select
gate (Sel_TSG), unselected top select gates (Unsel TSG), a selected word line (Sel WL),
unselected word lines (Unsel WL) and the lower select gate (LSG) are shown in Fig. 5.
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[0056] The read-verification operation 500 starts with the read-prepare step. The TSG 334
and the LSG 332 of a selected memory string, for example TSG 334-3 and LSG 332-3 of a
selected memory string 212-3 in Fig. 4B, can be applied with a top select gate voltage Visg
and a lower select gate voltage Visg. A corresponding top select transistor 334-T and a lower
select transistor 332-T of the selected memory string 212-3 can be switched on. The top and
lower select gate voltages Visg and Visg can be in a range between 4V to 7V. Accordingly, a
current path through the stacked memory cells 340 can be established for the selected
memory string 212-3. For example, the current flowing through the selected memory string
212-3 can be detected from the bit line 341-3 and the array common source 446 that are
electrically connected with the selected memory string 212-3.

[0057] For the read-verification operation 500, the TSG of unselected memory strings
(Unsel-TSG), for example TSG 334-1 of memory string 212-1 in Fig. 4B, can be applied
with a first off voltage (Vofr), for example OV, to switch off a corresponding top select
transistor 334-T. Current path between the unselected memory strings 212-1 and bit lines
341-1 can be disconnected. Therefore, the channel of selected memory string 212-3 and
unselected memory strings 212-1 can be electrically isolated.

[0058] It is noted that there is a delay for the voltages to ramp up during the read-prepare
step. This delay can be caused by parasitic capacitors and resistors, and is well-known for a
person skilled in the art. Although a memory string is selected and used as an example to
describe read-verification operation herein, it is noted that a plurality of memory strings, for
example, a memory finger can be selected and operated in a similar way.

[0059] Referring again to Figs. 4A, 4B and 5, to verify a target memory cell 340-3 in the
selected memory string 212-3, a selected word line (e.g., Sel WL in Fig. 4B) can be applied
with a prepare voltage Vprepare (also referred to as pre-pulse), while other word lines not
selected (e.g., Unsel WL in Fig. 4B) can be applied with a pass voltage Vpass. The selected
word line are electrically connected to the control gate 333 of the target memory cell 340-3.
The prepare voltage Vprepare can be in a range between 4V to 7V, and the pass voltage Vpass
can be in a range between 5V to 9V. The pass voltage Vpass can be higher than the highest
threshold voltage of the programmed states such that the memory cells on the selected
memory string 212-3 can be fully switched on. When the prepare voltage Vprepare is applied

on the selected word line Sel WL, the target memory cell 340-3 can also be switched on.
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Therefore, at time t1, the top and lower select transistors 334-T and 332-T, and all memory
cells 340 of the selected memory string 212-3 are switched on. Current flows between the bit
line 341-3 and the array common source 446 via the channel layer of the selected memory
string 212-3. As current flowing through the channel layer 338 forming a conductive path,
de-trapped fast charges 428-2 from the storage layer 424 can be removed through the
conductive path. However, fast charge loss can be a slow process, which is shown in the
timing diagram of the selected word line (Sel WL) in Fig. 5.

In some embodiments, fast charges 428-2 can also be removed by thermal annealing
or by implementing soft erase with a low negative voltage on the control gate. However, the
read-prepare step generally can take a long time and thus impact the efficiency of the read-
verification operation. Therefore, a need exists for a read-verification operation to provide
accelerated fast charge loss and shorten read-prepare step.

In some embodiments, the read-prepare step can reduce read disturb for the
unselected memory strings, for example, memory strings 212-1 and 212-2 in Fig. 4B. As
described above, the unselected top select gates (Unsel TSG) for unselected memory strings
(e.g., TSG 334-1 of memory string 212-1) can be applied with the first off voltage (Vorr),
e.g., OV, to switch off the corresponding top select transistors 334-T and disconnect from the
bit lines (e.g., bit line 341-1) as depicted in Fig. 4B. In some embodiments, the lower select
gates (LSG) of the unselected memory strings (e.g., LSG 332-1) are applied with the lower
select gate voltage Visg such that the lower select transistors 332-T are switched on. By
applying the prepare voltage Vprepare On the selected word line (Sel WL), corresponding
memory cells (e.g., memory cells 340-1, 340-2, 340-3, etc.) can be switched on if the prepare
voltage Vprepare is selected to be higher than the threshold voltages of the programmed states
of the memory cells. In this example, the channel of the memory cells of the unselected
memory strings (e.g., memory cells 340-1) can be electrically connected to the array common
source 446 to maintain at a predetermined potential, e.g., ground.

In an example that the prepare voltage Vprepare 1S not applied on the selected word line
(Sel_WL), the memory cells corresponding to the selected word line (e.g., the memory cell
340-1 of memory string 212-1) may not be fully switched on (e.g., a voltage applied on the
selected word line is lower than the threshold voltage Vi of the memory cell 340-1). Upper

memory cells, i.e., memory cells located between the bit line (e.g., bit line 341-1) and the
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selected word line (Sel WL) of the unselected memory string (e.g., memory string 212-1),
can have floating channels, where the channel layer is not electrically connected to the bit
lines 341 or the common array source 446. Channel potential of the upper memory cells of
the unselected memory string (e.g., memory string 212-1) can vary randomly. Memory cells
with floating channel can suffer charge loss due to an unknown electrical field between the
control gate 333 and the channel layer 338 (see Fig. 4A). The trapped charges 428 and
thereby the threshold voltages Vu (i.e., programmed states) of the memory cells can be
changed or disturbed, where the change can be significant with the increased number of
reading operation. By introducing the read prepare step prior to the sensing step, as
described previously, read disturb on the unselected memory strings can be reduced.

[0063] After the read prepare step, the voltage bias on the selected word line (Sel WL) can
be reduced from the prepare voltage Vprepare to a read voltage Vread to sense (i.e., read or
measure) the threshold voltage Vi of the target memory cell. The read voltage Vread can be
in a range between OV to 2V. For the target memory cell programmed with threshold voltage
Vi lower than the read voltage Vread, the target memory cell can be switch on and form a
conductive path in the channel layer 338. If the threshold voltage Vi is higher than the read
voltage Vread, the channel of the target memory cell is switched off. The programmed state of
the target memory cell can be determined accordingly. It is noted that the transition period
from the prepare voltage Vprepare to the read voltage Viead is a slow process due to parasitic
capacitance and resistance as well as slow de-trapping process of fast trap loss. The sensing
step can start after the Sel WL reach the read voltage Vread, which increases the overall
duration tprepare Of read-prepare step.

[0064] Fig. 6 illustrates a read-verification operation 600 designed to accelerate fast charge
loss in a three-dimensional flash memory, according to some embodiments of the present
disclosure. The read-verification operation 600 also includes the read-prepare step and the
sensing step. During the read-prepare step of the read-verification operation 600, the
Sel TSG and the LSG can be applied with the top and lower select gate voltages Visg and
Visg, respectively, to switch on the top and lower select transistors 334-T and 332-T (in Fig.
4B), similar to those used in the read-verification operation 500 in Fig. 5. However, unlike
the read-verification operation 500, the Unsel TSG of the read-verification operation 600 is

applied with the prepare voltage Vprepare during the read-prepare step. Accordingly, the
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selected and unselected memory strings can all be electrically accessed from the bit line 341
and the array common source 446.

[0065] In some embodiments, during the read-prepare step of the read-verification operation
600, the selected memory cell can be switched off by applying a second off voltage, e.g., 0V
on the selected WL (i.e., Sel WL). The unselected memory cells (i.e., Unsel WL) can be
switched on with the pass voltage Vpass after a delay period tdetay1. During the delay period
tdelay1, all select transistors controlled by Sel TSG, Unsel TSG and LSG are turned on with
applied voltages Visg, Vprepare and Visg and thus the channel of the memory string 212 can be
electrically connected to the bit line 341 and the array common source 446 (shown in Fig.
4B), and can be maintained at a potential adjustable by a voltage of the bit line 341. When
the Unsel WL is applied with the pass voltage Vpass, all the unselected memory cells of the
selected memory string are switched on. Therefore, the channel of the selected memory cell
can be electrically connected to the bit line 341 through upper memory cells and to the array
common source 446 through the lower memory cells. The channel of the selected memory
cell can thereby be held at a potential adjustable by the voltage of the bit line 341 and the
array common source 446.

[0066] In some embodiments, the delay period tdelay1 is implemented such that the channel of
the memory string 212 is not electrically isolated from the bit line 341 or the array common
source 446 before Unsel WL can be ramped up from OV to the pass voltage Vpass. Referring
to Fig. 4B and Fig. 6, if the Unsel WL is applied with the pass voltage Vpass before the
Sel TSG reach the top select gate voltage Visg or Unsel TSG reach the prepare voltage
Vprepare, the top select transistors are off and upper portion of the channel layer 338 that is
located close to the bit line 341 becomes a floating node. More specifically upper memory
cells located between the bit line and the selected memory cell can have a floating channel
potential. Similarly, if the Unsel WL is applied with the pass voltage Vpass before the LSG
ramps up to the lower select gate voltage Visg to switch on the lower select transistor, lower
portion of the channel layer 338 that is located close to the array common source 446
becomes a floating node. More specifically lower memory cells located between the bit line
and the selected memory cell can have a floating channel potential. When floating, channel
potential of the memory cells can be boosted by the pass voltage Vpass of the Unsel WL

through coupled capacitance. The boosted channel potential of the unselected memory cells
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can influence the channel potential of the neighboring selected memory cell and influence
fast charge removing process. By introducing the delay period tdelay1, the aforementioned
self-boosting effect or read disturb on the selected or unselected memory cell can be avoided.

[0067] In some embodiments, the read-prepare step also includes a delay period tdclayz2, a
duration between ramping up the pass voltage Vpass of Unsel WL and the read voltage Vread
of the Sel WL. During the delay period tdcay2, the voltage of Sel WL is kept at OV while the
voltage of Unsel WL is raised from OV to the pass voltage Vpass. As discussed previously,
the pass voltage Vypass is applied on the Unsel WL after the top and lower select transistors
are switched on with applied voltages Visg, Vprepare and Visg on Sel TSG, Unsel-TSG and
LSG, respectively. As such, the selected memory cell is switched off while unselected
memory cells are switched on. Referring back to Fig. 4A, while the selected memory cell
340-3 is switched off, the neighboring unselected memory cells 340 are switched on.
Between the selected memory cell 340-3 with a OV gate bias and the neighboring unselected
memory cells 340 with a gate bias of the pass voltage Vypass, an electric field parallel to the
channel can be established accordingly. The electric field between the neighboring selected
and unselected word line can also extend into the charge storage layer 424, the tunneling
layer 426 and the channel layer 338. The electric field can generate an electric force on the
fast charges 428-2 captured in the storage layer 424. The electric force can de-trap the fast
charges 428-2 from the shallow traps, pull them towards the neighboring unselected memory
cells. The fast charges can then be recombined with charges of opposite sign or be removed
through the conductive path established in the channel of the unselected memory cells. As a
result, fast charges 428-2 in the storage layer 424 of the selected memory cell 340-3 can be
removed through electric field from neighboring unselected memory cells.

[0068] Referring again to Fig. 6, the duration of the read-prepare step of the read-verification
operation 600 includes the sum of the delay period tdclayr and tdelay2. Both tdeiay1 and tdelay2 can
be pre-determined values.

[0069] In some embodiments, after the read-prepare step, the read voltage Viead is applied on
the Sel WL to start the sensing step and BL pre-charge. The sensing step has a duration of
tsensing, Which can also be a predetermined value. During the sensing step, a voltage of 0V is
applied on the Unsel TSG, which switches off the unselected top select gates and electrically

isolates the channel of selected memory string from the channel of unselected memory
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strings. Similar to the read-verification operation 500 (in Fig. 5), the ramping-down process
from the prepare voltage Vprepare to OV has a delay time, resulting from parasitic resistance
and capacitance of the 3D memory structure. To switch on the memory cells, the prepare
voltage Vprepare can be set higher than the threshold voltage Vin of the memory cell. When the
voltage of Unsel TSG ramping down from the prepare voltage Vprepare to below Vi, the top
select transistors of the unselected memory strings are switched off accordingly. The read-
verification operation 600 has a duration tprepare2 from the beginning of the read-prepare step
to the moment that the Unsel TSG drops to below V. In the other words, the duration
tprepare2 18 the minimum time requirement for turning off the Unsel TSG in the read-
verification operation 600. The read-verification operation 600 has a duration tprepare1 from
the beginning of the read-prepare step to the moment that the Unsel TSG reaches OV. For
read-verification operation 600, duration of the read-prepare step, i.e., tdelayl Ttdelay2 18 less
than tprepare2. The sensing step and BL pre-charge start when Unsel TSG is above Vi and the
unselected top select transistor is still on. This operation can provide a minimum time used
for the read-prepare step, although more power is consumed. The time saved tPrROG-save 1S @
difference between tpreparel and tdelayl+tdelay2.

[0070] Fig. 7 illustrates a read-verification operation 700 designed to accelerate fast charge
loss in a three-dimensional flash memory, according to some embodiments of the present
disclosure. The read-verification operation 700 is similar to the read-verification operation
600, except having a duration of the read-prepare step (i.e., tdclayl +tdelay2 ) equals tprepare2, the
minimum time requirement for turning off the Unsel TSG. In the read-verification operation
700, the sensing step and BL pre-charge start when the unselected top select transistors are
just turned off. Still, the time saved tproG-save can be expressed as the difference between
tpreparel and tdelayl Ttdelay2, as shown in Fig. 7. This operation can be sped-up, and thus
improved, without consuming more power.

[0071] Fig. 8 illustrates a read-verification operation 800 designed to accelerate fast charge
loss in a three-dimensional flash memory, according to some embodiments of the present
disclosure. The read-verification operation 800 is similar to the read-verification operation
600, except having a duration of the read-prepare step (i.e., tdelayl Htdelay2 ) more than tpreparez,
the minimum time requirement for turning off the Unsel TSG. In the read-verification

operation 800, the sensing step and BL pre-charge start after the unselected top select
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transistors are turned off. The time saved tproG-save can also be expressed as the difference
between tpreparel and tdelayl ttdelay2, as shown in Fig. 8. This operation can allow more time for
removing fast charges.

[0072] As described above, accelerating fast charge loss in a 3D NAND flash memory can
be achieved by applying the prepare voltage Vprepare 0n Unsel TSG, the pass voltage Vpass on
the Unsel WL, and OV on the Sel-WL at the read-prepare step. The threshold voltage Vi of
the target memory cell, associated with the Sel WL, can be stabilized before the sensing step
such that the verified storage data can be more reliable.

[0073] In addition, the read-verification operation described above can greatly reduce the
time required at the read-prepare step. The fast charges can be removed by electric field
generated between Sel WL and neighboring Unsel TSG. After fast charge removal, the
sensing step starts when the voltage on Sel WL is switched from OV to the read voltage
Viead, without the need to wait for the Unsel-TSG to ramp down from the prepare voltage
Vprepare to OV. Therefore, the duration of read-prepare step can be shortened, i.e., tdelayl Ttdelay2
< tpreparel, Where tPROG-save = tpreparel -tdelayl-tdelay2 1S the time saved.

[0074] 3D NAND flash memory with multi-level-cells typically uses an algorithm with
incremental step pulses to program the memory cells. After every program pulse, a read-
verification operation is performed to check the state of the memory cells. When the memory
cell reaches the target state (i.e., target threshold voltage), the program will be stopped. In the
meantime, the memory cells not programed to the target state are calculated towards failed
bit count (FBC), where the FBC can be executed in parallel to the read-verification operation
to save the time of the entire programming cycle. As shown in Figs. 6-8, FBC operation can
be performed in parallel with the read-prepare step. In some embodiments, duration of the
FBC operation can be shorter than the duration of the read-prepare step, and the FBC
operation can be incorporated within the read-prepare step starting at any suitable time. The
failed memory cells can be programmed again to the target memory state accordingly.

[0075] In summary, the present disclosure provides a method for conducting a read-
verification operation on a target memory cell in a three-dimensional (3D) memory device,
where the method includes removing fast charges of the target memory cell at a read-prepare
step and measuring a threshold voltage of the target memory cell at a sensing step. Removing

the fast charges of the target memory cell includes applying a prepare voltage (Vprepare) On an
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unselected top select gate (Unsel TSG) of an unselected memory string, applying a first off
voltage (Vorr) on a selected word line (Sel WL) associated with the target memory cell, and
applying a pass voltage (Vpass) on an unselected word line (Unsel WL).

[0076] The foregoing description of the specific embodiments will so fully reveal the general
nature of the present disclosure that others can, by applying knowledge within the skill of the
art, readily modify and/or adapt, for various applications, such specific embodiments,
without undue experimentation, and without departing from the general concept of the
present disclosure. Therefore, such adaptations and modifications are intended to be within
the meaning and range of equivalents of the disclosed embodiments, based on the disclosure
and guidance presented herein. It is to be understood that the phraseology or terminology
herein is for the purpose of description and not of limitation, such that the terminology or
phraseology of the present specification is to be interpreted by the skilled artisan in light of
the disclosure and guidance.

[0077] Embodiments of the present disclosure have been described above with the aid of
functional building blocks illustrating the implementation of specified functions and
relationships thereof. The boundaries of these functional building blocks have been
arbitrarily defined herein for the convenience of the description. Alternate boundaries can be
defined so long as the specified functions and relationships thereof are appropriately
performed.

[0078] The Summary and Abstract sections can set forth one or more but not all exemplary
embodiments of the present disclosure as contemplated by the inventor(s), and thus, are not
intended to limit the present disclosure and the appended claims in any way.

[0079] The breadth and scope of the present disclosure should not be limited by any of the
above-described exemplary embodiments, but should be defined only in accordance with the

following claims and their equivalents.
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Mail Stop Amendment
Commissioner for Patents

PO Box 1450
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Commissioner:

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

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

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

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

The Examiner is specifically requested not to rely solely on the material submitted herewith.
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-2- CHEN et al.
Application No. To Be Assigned

Applicant has checked the appropriate boxes below.
Statement under 37 C.F R. 1.704(d). Each item of information contained in this Information
Disclosure Statement: (i) was first cited in any communication from a patent office in a
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.
Filing under 37 C.F.R. § 1.97(b). This Information Disclosure Statement is being filed
within three months of the date of filing of a national application other than a continued
prosecution application (CPA), OR within three months of the date of entry of the national
stage as set forth in 37 C.F.R. § 1.491 in an international application, OR before the mailing
date of a first Office Action on the merits OR before the mailing of a first Office Action
after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement
or fee is required.
Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being filed more

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

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

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

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

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

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

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

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

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

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

payment of the fee under 37 C.F.R. § 1.17(p); in addition:
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Statement under 37 C.F R. § 1.97(e)(1). I hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 CFR. § 1.97(e)(1).
Statement under 37 C.F R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.

37 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(¢)(1), the United States or

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

the foreign patent office. MPEP 609.04(b)(V).
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The document(s) was/were cited in a search report by a foreign patent office in a counterpart
foreign application. Submission of an English language version of the search report that
indicates the degree of relevance found by the foreign office is provided in satisfaction of
the requirement for a concise explanation of relevance. MPEP 609.04(a)(I1I).
A concise explanation of the relevance of the non-English language documents appears
below in accordance with 37 C.F.R. § 1.98(2)(3).
Document FP3 (CN 109390012 A) appears to describe a “method and apparatus for
removing electrons from oxide layer surface of floating gate memory,” as noted in the
attached English-language translation of the abstract.
Document US4 (2012/0275223 A1) is submitted herewith as the English-language
counterpart of document FP1 (CN 102760490 A).
Document US3 (10,121,554 B2) is submitted herewith as the English-language counterpart
of document FP2 (CN 108140415 A).
In accordance with 37 C.F R. § 1.98(a)(2)(ii), no copies of U.S. patents and patent
application publications cited as document US1-US6 on the attached IDS Form are
submitted.
Copies of the FP1-FP3 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. 16/729,838, filed December 30,
2019 (pending), which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus,

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

Atty. Dkt. No. 4123.0850002

Micron Ex. 1002, p. 53
Micron v. YMTC
IPR2024-00793



-6- CHEN et al.
Application No. To Be Assigned
X 10. It is expected that the examiner will review the prosecution and cited art in the parent
Application No. 16/729,838, filed December 30, 2019 (pending) in accordance with MPEP
2001.06(b), and indicate in the next communication from the office that the art cited in the
earlier prosecution history has been reviewed in connection with the present application.
[ ]11. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,
Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-

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

>

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

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

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

applications and the art cited therein during examination.

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

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or

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

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

Donald J. Featherstone

Attorney for Applicant

Registration No. 33,876
Date:  May 19, 2021

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600
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the international application in the langnage in which it was filed.
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L

4. With regard to the title,
the text is approved as submitted by the applicant.
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the text is approved as submitted by the applicant.
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within one wonth from the date of mailing of this international search report, submit comments to this Authoxity.
6. With regard to the drawisgs,

a.  the figure of the drawings to be published with the abstract is Figure No. 6
as suggested by the applicant.
;:E as selected by this Authority, because the applicant failed to suggest a figure.

i::} as selected by this Aunthority, because this figure betier characterizes the invention.

g

5. E} none of the figures is to be published with the abstract.
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Date of the actual completion of the international search

§8 July 2026

Bate of mailing of the international search report

22 July 2026

Name and mailing address of the {SA/CN

National Intellectnal Property Administration, PRC
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY POT/CNISIS/112728

Box No. I Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

the international application in the language in which it was filed,

a trauslation of the internaitonal application into which is the language of a translation

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

2. E:j This opinion has been established taking into account the rectification of an obviens mistake anthorized hy or notified to
this Authority under Rule 91 (Rule 43bis. 1(a}).

3 E With regard to any nuclestide and/or amine acid sequence disclosed in the international application, this opinion has been
establishad on the basis of a sequence listing:

a. m forming part of the international apphication as filed:

1 the form of an Annex /8T .25 text file.

D on paper or in (ke form of an tmage file.

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

e, {:} fumished subseguent to the international filing date for the purposes of international search only:
{:j fu the form of an Anpex C/ST.25 text file (Rule 13ter. 1(a}).

B on paper or in the form of an image file (Rule 13zer.1(b} and Administrative Instructions, Section 713).

EN E‘_“j fn addition, in the case that more than ope version or copy of a sequence listing has been filed or furnished, the required
siatements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropuiate, were furnished.

5. Additional commenis:
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY POT/CNISIS/112728

Reasoned statement under Rule 43545, 1{a)1} with regard to novelly, inveniive step and indusirial applicability;

Box No. ¥V - < s
citations and explanations supperting such statement

b, Statement

Novelty (N} Claims 1-2G YES
Claims None NO

Taveative step (IS) Clims 120 YES
Claims Noue NO

Idustrial applicability (1A) Cladins 1-2¢ YES
Claims None NO

2. Citations and explanations
{11 1. The document is cited as follows:
(2] DI1:US 20130339603 Al 19 Dec. 2013(19.12.2013)
i3] 2. Novelty and laventive step

{41 Dl is regarded as belog the prior art dosest to ¢haim 1 and discloses the following features (see
description, paragraphs 0004-0085): in coaventioral flash memory techaigues such as for NAND flash,
there are at least two significant constraints which iimit cyecling capability: intrinsic charge loss/guick
charge loss. In an MLC storage scheme, a memory cell has four or more levels of threshold voltage (Vi)
distribution for accommeodating at least two bits, so RWR is comparatively tight. A tlash memory cell
may, for example, be programraed by inducing hot electron injection or Fowler-Nordhetim tunnehayg from
the channel region to FG 108 through the gate oxide by applying a relatively high control gate voltage and
nominal drain voitage. The voltage at control gate 110 determines the amount of charge residing on FG
108 afier progranuning. Control engine 436 way manage aceess £o ruemory aray 422-—¢.g. via conirof of
X decoder 428, Y decoder 430 and a voltage switch 438. Voltage switch 438 may control various voltage
levels necessary to read, program and/or erase data in memory array 422. By way of illustration and not
limitation, voltage switch may operate based on one or more of a device power supply Vee, a ground Vss
and 2 program/erase voitage Vpp for programuming or erasing data stored within memory areay 422,

g

The different features between claim 1 and D1 inchude: removing fast charges of the target memory cell

at a read-prepare step, comprising: applying a prepare voltage on an unselected top select gate of an
unselected memory siring; applying a first off voltage on a selected word line associared with the target
memory cell; and applying a pass voltage on an unselected word line; and measuring a threshold voltage of
the target memory cell at a sensing step.

6] Therefore, claum 1 s novel in the sense of PCT Article 33(2).

{71 However, the different features between the solution of claim 1 and the disclosure of I3 are neither kuown
fror, nor rendered obviously by, the avaable prior art. Therefore, claixn 1 involves an investive step in
the sense of PCT Article 33(3).

{8} Claims 2-20 are directly or indirectly dependent on claim 1. Therefore, claims 2-26 are povel in the sense
of PCT Article 33(2), and involve an inventive step in the sense of PCT Article 33(3).

{91 3. Indusirial Applicability

[10} Claims 1-20 can find industria] applicability 1n the techuical field of memory, and thus meet the
requirements of PCT Article 33¢4).

Form PCT/ASA237 (Box No. V) (January 2013)
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s Sterne Kessler

STERME KESOSLER GOLNETRIN & FOX

DONALD J. FEATHERSTONE
DIRECTOR

202-772-8629
DONF(@STERNEKESSLER.COM

May 19, 2021

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

Re: U.S. Non-Provisional Patent Application under 37 C.F R. § 1.53(b)
(Continuation of Appl. No. 16/729,838; Filed: December 30, 2019)
Appl. No. To Be Assigned, Filed: Herewith
For: METHOD FOR READING THREE-DIMENSIONAL FLASH
MEMORY
First Named Inventor: Zilong CHEN
Our Ref: 4123.0850002

Commissioner:

The following documents are transmitted herewith under 37 C.F.R. § 1.53(b) for
appropriate action by the U.S. Patent and Trademark Office:

1. Utility Patent Application Transmittal Form (PTO/AIA/15),
2. Payment made electronically for $1,820.00 to cover:

$1,820.00 — Patent Application fee (including basic filing, search, and
examination fees),

3. Authorization to Treat a Reply As Incorporating An Extension of Time Under 37
CFR. §1.136(a)(3),

4. U.S. Utility Patent Application entitled:
METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY
and naming as Inventors: Zilong CHEN; Xiang FU
the application consisting of’

a. An Application Data Sheet (37 C.F.R. § 1.76);,

Sterne, Keasler, Goldalein & Fox PLL.G, | 1100 New York &venus NW | Washingion, DLC, 230008

P 202.371.2800 | FR02.371.2540 | stemekesslarcom
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Commissioner for Patents

May 19, 2021
Page 2
b. A copy of the signed Inventors Declaration, as originally filed in prior
U.S. Appl. No. 16/729,838;
C. A specification containing 25 total pages:

i 20 pages of description prior to any claims;
ii. 4 pages (20 claims);,
iii. a one page abstract;

d. 8 sheets of drawings: (Figures 1-8);

5. An executed Power of Attorney by Applicant (PTO/AIA/82B) and the Transmittal
for Power of Attorney form (PTO/AIA/82A);

6. An Information Disclosure Statement (IDS);

7. Form PTO/SB/08a (1 sheet) listing 13 documents (US1-US9 and FP1-FP4);
8. Form PTO/SB/08b (1 sheet) listing 1 document (NPL1); and

9. Copies of cited documents (FP4) and (NPL1).

The above-listed documents are filed electronically.

Correspondence should be sent to Customer Number 26111.

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

DIJF/M-Y/jcv
Enclosure(s)

Sterpe, Keaster, Goidalein & Fox PLLG | 1100 New York &venus NW | Washinglon, L0, 30008
P 202.371.2800 | FR02.371.2540 | stemekesslarcom
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 17324877 Document Date: 05/19/2021

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019
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506680901 05/25/2021
PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT6727719
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date
ZILONG CHEN 03/09/2020
XIANG FU 03/09/2020
RECEIVING PARTY DATA
Name: YANGTZE MEMORY TECHNOLOGIES CO., LTD.
Street Address: NO. 88 WEILAI 3RD ROAD, EAST LAKE HIGH-TECH DEVELOPMENT
ZONE
City: WUHAN, HUBEI
State/Country: CHINA
PROPERTY NUMBERS Total: 1
Property Type Number
Application Number: 17324877

CORRESPONDENCE DATA
Fax Number: (202)371-2540

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone: 2023712600

Email: jvang@sternekessler.com

Correspondent Name: STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

Address Line 1: 1100 NEW YORK AVENUE, NW

Address Line 4: WASHINGTON, D.C. 20005
ATTORNEY DOCKET NUMBER: 4123.0850002
NAME OF SUBMITTER: DONALD J. FEATHERSTONE REG.NO. 33,876
SIGNATURE: /Donald J. Featherstone/
DATE SIGNED: 05/25/2021

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 4

source=Declaration-Assignment-4123-0850002#page1.tif
source=Declaration-Assignment-4123-0850002#page2.tif
source=Declaration-Assignment-4123-0850002#page3.tif
source=Declaration-Assignment-4123-0850002#page4.tif
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Atty. Docket No. 4123.0850001
COMBINED DECLARATION AND ASSIGNMENT

DECLARATION
As the below named inventors, I hereby declare that:
This declaration is directed to:
] The attached application, or
X United States application or PCT international application number 16/729.838

filed on December 30, 2019

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

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

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

ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and
valuable consideration paid to each of the below named inventors, each of the below named
inventors, hereby sell and assign to Yangtze Memory Technologies Co., Ltd., a corporation
formed under the laws of China, whose mailing address is No. 88 Weilai 3rd Road, East Lake
High-Tech Development Zone, Wuhan, Hubei, China (hereafter referred to as the Assignee),
his/her entire right, title and interest, including the right to sue for past infringement and to
collect for all past, present and future damages, for the United States of America (as defined in
35 U.S.C. § 100) and throughout the world,

(a) in the invention(s) known as METHOD FOR READING THREE-
DIMENSIONAL FLASH MEMORY, for which application(s) for patent in the
United States of America is identified above, in any and all applications thereon,
in any and all Letters Patent(s) therefor, and

(b) in any and all applications that claim the benefit of the patent application
identified above in part (a), including non-provisional applications, continuing
(continuation, divisional, or continuation-in-part) applications, reissues,
extensions, renewals and reexaminations of the patent application or Letters
Patent therefor listed above in part (a), to the full extent of the term or terms for
which Letters Patents issue, and

2034285-011E549-10. 218. 20. 65
32766-09/03/2020 10:28
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Appl. No. 16/729,838
Atty. Docket No. 4123.0850001

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

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

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

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

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

The below named inventors hereby represent that he/she understands that the patent
practitioners associated with CUSTOMER NUMBER 26111 are the legal representatives of,
and attorneys for, the assignee, and are NOT the legal representatives of, and attorneys for, the
inventors.

Page 2 of 4
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Appl. No. 16/729,838
Atty. Docket No. 4123.0850001

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

LEGAL NAME OF INVENTOR

Inventor: Zilong CHEN Date: WU~ 0; ” 06(

Signature of Inventor: ZILOMG CH EA/

LEGAL NAME OF INVENTOR

‘Inventor: _Xiang FU Date: P20 - 040 7

Signature of Inventor: X ( 0/'5 -FK

Page 3 of 4
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Appl. No. 16/729,838
Atty. Docket No. 4123.0850001

SCHEDULE A

UNITED STATES PATENTS, UNITED STATES PATENT APPLICATIONS AND
INTERNATIONAL APPLICATIONS THAT DESIGNATE THE UNITED STATES

Application No. Filing Date Patent No. Issue Date
PCT/CN2019/112728  October 23, 2019

OTHER INTERNATIONAL APPLICATIONS AND PATEN TS

Country Application No. Filing Date

14487295 1.docx

2034285-011E5AAP-10. 218. 20. 65
32766-09/03/2020 10:55
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 17/324,877
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e o) N/A N/A N/A N/A 320
SEARCH FEE
R i) N/A N/A N/A N/A 700
EXAMINATION FEE
A ON e N/A N/A N/A N/A 800
TOTAL CLAIMS .
(37 CFR 1.16(i)) 20 minus 20= OR [|x 100 = 0.00
INDEPENDENT CLAIMS ! *
(37 CFR 1.16(h)) 2 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total " =
s (37 CF?{ Iav16(i)) Mins OR [«x
=] Independent * Minus | *** =
E (37 onR 1.16(h)) OR |x
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = -
= (37 oFg{ ?16@)) OR [x =
% Independent Minus - = = OR |«x =
w (37 CFR 1.16(h)) = =
<§: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

M%ﬁgON I 3511(LCI)NDGAOTYE G%E?ET I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
17/324,877 05/19/2021 2827 1820 4123.0850002 20
CONFIRMATION NO. 8686
26111 FILING RECEIPT
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W. AL S MR

WASHINGTON, DC 20005
Date Mailed: 05/27/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Zilong CHEN, Wuhan, CHINA;

Xiang FU, Wuhan, CHINA;
Applicant(s)

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

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

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

Domestic Priority data as claimed by applicant
This application is a CON of 16/729,838 12/30/2019
which is a CON of PCT/CN2019/112728 10/23/2019

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 05/26/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/324,877

Projected Publication Date: 09/02/2021
Non-Publication Request: No

Early Publication Request: No
Title

METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY
Preliminary Class
365
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4

Micron Ex. 1002, p. 95
Micron v. YMTC
IPR2024-00793



countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
17/324,877 05/19/2021 Zilong CHEN 4123.0850002
CONFIRMATION NO. 8686
26111 PUBLICATION NOTICE

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

100 NEW YORK AVENUE. W A

WASHINGTON, DC 20005

Title:METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

Publication No.US-2021-0272637-A1
Publication Date:09/02/2021

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

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

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

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Approvad for use through 11/390/2020. OMB 0651-0031

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

Under the F‘gpe:work Reduction Act of 1995, no persons are rf:quxr:—u to respond o a collection of -n‘o:rnat:or: uriess it contains a vaklid CMB control number,

Campieie if Known
Application Number 171324 877

INFORMATION DISCLOSURE e May 19, 2021

First Mamed Inventor Ziong CHEN

STATEMENT BY APPLICANT A Ui To Be Assigned

Substitute for form 144%/PTC

{Use as many sheets as necessary) Examiner Name To Be Assignad
N zhest |4 Lot Attorney Docket Number {4123 0850002
U, 8. PATENT DOCUMENTS
e Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lin
initials™ No.! MM-DD-YYYY Applicant of Cited Document Relevant Fassages or Relevant
Number-Kind Cogg® (Fmewr! Figures Appear
ust | US 2010/0046300 A1 02-25-2010  |Sarin etal
us2 | U5 8 031 530 B2 10-04-2011  |Jdoo
usa | YS9 093,368 B2 07-28-2015  |Shinetal.
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uss | U5 10,008,269 B2 06-26-2018 | Masjma
[FEN
Us-
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Ua-
Us-
Us-
Us-
[SE8
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us-
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Lg-
FOREIGN PATENT DOCUMENTS
Examiner Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columng, Lines,
Initials™ No.! Date Appiicant of Cited Document Whaere Relevant Passages R
oty Code Mumber " Kind Code  kaour MM-DD-YYYY Or Relevant Figures Appear | T°
FP1 ICN 1018666%4 A 10-20-2010 iHYNX SEMICONDUCTOR ING
Pz |{CN 103480008 A 01-01-2014 {SAMBUNG ELECTRONICS CO LT
FPR |CN 107170748 A 08-15-2017 {TOSHIBA KK
FP4 |CN 108065081 A 12-21-2018 2 MEMORY TEGH 5O LT ¥
Fps |CN 108584938 A 04-05-2019 {vANGTZE MEMORY TECH 0O LT N
Examiner Date
Signature Considerad

TEXAMINGR: AUal If (GIerence CONSIGered, witeler OF f01 LAt 13 1N CONTOTMANce Win MERP 800, Hraw Ane through citation if not in ronfonmarm and not
considered. Include copy of this form with next communication o apphcam 1Apphf..dnl' s unigue citation designation number (optional). “3See Kinds Codes of
USPTC Patent Documents at or MPEP 601.04. ® Enter Office that issued the document, by the two- ¢ code (WIFQ Standard ST.3). * For
Japanese patent documents, the year of the reign of the Emperor must pr srial number of the patent document. “Kind of document by
the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possibie. B Apgplicant is to place a check mark here if English language
Transiation is attached.
This collection of information is required by 37 CFR 1.87 and 1.88. The information is required to obtain or retain a benafit by the public which is {o 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 houwrs to complete,
including gathering, preparing, and submitting the compieted application form to the USPTO. Time will vary depending upon the individual case. Any commenis
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1480, 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.
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TN AT R 5 3 B I B AT i B T R T R A 2R 5 HE s AR Ak

A
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AT 34E 5 RIEF R EPITIZEURIERI %

[0001] AR HIFIIAE XSG
[0002]  AHIEZE K 2009 5 4 H 14 HIRZHFEE LA H 15415 10-2009-0032250 1L
SR g AN A 5 IR AR ST

ARG
[0008] 75 Wb 12— FH Tk 1F 5 5 M7l e 4 AT BRI 16 1 735, 3 ELIG 360 T —
il A IR B 1 T S 010 P % o 5 R A7 5 AT WA £ 1 79

BEEEAR

[0004]  {EAE 5 M A7 i 1 & 0 I R 1 b, T LIS I 1 4t b R 6 B B3R 10+ (V048 2R e
T FE HEL R [ B PR A B B 1 A7 BB T IV - 8t D 2 X FL T LU P 7 v A 2 1) HL
FEHSP AR AL, SR ERE T .

[0005] [l 1 2 FHF IR O HE B S P77 s U0 & 1 1l G S5 AL I o

[o006] MK 1, A5 RHEA A BIEA Y FHAIK 10 LIE RN £ 4 F 4 WLo 3
Win (HoAn J2 RS ) o 2446 WLO B WLn B JE AEIRIE SR SSL Rl ikl DSL 2 7). £
2% 4R WLO 21 WLn I 2R SSL Rl ik £k DSL HH 43 4 LB IXFE G0, 7R R S5/, 73
SPARFR 10 FIESM AR 123 B 14 BN RE 16 FEFM 18, 78Uk SSL A
JRIELE DSL AP IE R A R 16 DR -8B 50 Th 7 seie b £L, fH e B 14 Fos il
M 18 ARG . BhAh, FEVRIELE SSL 52 4 F48 WLO 3] Wen Z 0] (FE 2 446 WLO B Win 2
8] LA B A8 % 4 F2% WLO 31| Wen SR EZk DSL 2 18] i 2 SRR E 10 thIE RS IX 10a.

[0007]  {ER—AMEIF, #R TR TG B4 b 1938 = F 4% WL2 147 fili 5 T I e
7E .

[0008]  7EAEG) R MEAF il E & MO LB AE A, an B AT, 1) 4l AR 4 B R S A7 i SR T
(R34S 2 Jite B T 7E v R P o v 40t R B SR SR R AT 4 PR UG IO 228 WL L 3 Whn i i i i
I HL ] 4 B R 25 B SE BRI AR Al L T I B8 = 248 WL2 Jile i SR s o

[0009] i S BT 0E A7 fitk £ o0 AL 4 R 1 B 0 I EL Al it i B BT PR G 28 2k WL2 [ R
FE R T4 R B TR R fUE, IS A fEFTIE PG A 0 N ISR TEBGATE . £EIXFHE I
T, L PR B SR SSLHE NS I8 W 2 BT, B ARG BIURE R SSL (IR & A IR R LR SCITIR
Ao PRIk, AEPEE AR R T T AR . B TIR Dy SRR i A R BT S A A T
AL T WIS, AT B R ELAE W X Bl TR L s H P AR E RIS . K 1,

EZE DSL f2F SRR 10 A BRVATE T He o 32 IR 8 M JR Ik 2k DSL i in S i@ i s, LAE
AT £ BL A H S 56 326 BT VR X

00101 1 b Jipad, 4t S EC A HH L VA) 30 T s 1 DX R EL A R R IRVA) U T R ) X AP AE
AH R HR A, R0 B8 b B IR VA 30 T s 1) DX SR R B HH B VA T T R i X sk 2 TR) TB
¥ L, R PT BE = AR T e’ o RERIHLE, T IV o NI REIEIE B R A YR £k SSL
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(K75 16 S0 BT 6 A ik 8 0 BIAF il oo s DR AF o 50 o0 1) B o U 0 AT W] BE 2230 BT, iy
THHT ‘e’ BB A, Br LRl BEXT Bl A BIEE — 528 WL (47 il BB 0 AT AN AR I B 2
BIE,

foo11] A SRy b Pk B H s AR ), B ANURT R OB A7 fits B T I E i S T HL T e in
AF fid 570 R Y (8 LS 23 AT O B8 BE 5 X AT e 23 PRARY il Je 2 0 on (MLC) T AETE.

ZBEARE

00121 KM —AELE AN SLHE], 76 SR AE ], ] LA R VA T8 T s o P31k, ] LABY
1 IR, I B AT DL 38 T B AR A T IO A BT R R S A AR B
(00131  FEAKFEES — SEta] i F T 4T HE 2 R AF A W A P AT LA I 77k v T =7
23 JIRUF b e e e v P o A I B T A T 2 TR R 0 2 1 I PR A R R 1
F o URECH RSP B AT IE PR E Lk . SR RR A B TR PR A LR AT i SR T I B
[0014]  ZEAK RS = S0 fo] (f) A T4 AR 5 SR P70 1 & AT SRR VR (0 iR, XTI B 1
P TIFE o 10 1L W s B e I 2 T 72k, O HL RIS, Se Bl s it I B R 1) 7 4k .
BRI RS A BT T 2 AT R T B

00151  7EELHEAT i B2 TG AF g He b, 76 ) Tl 2 80 e Hb i hnod ik W s 22 5, 32BN HL R
B MBI Pk R T4k .

foo16] il i H Hs AR Ay B HHE Hs I HL 1) a2k 55 0 2 B it 0 e B s B AR X L i T
3 I H R 1 T 28 A S AT 50 FE I EL I T 05k S e B I ISR P s

00171 ) BT 2 28 it il ook i s 0 435 M SR AT T-I 0k 2 1) 2 28 1) 415 0T T 905 32 28 1m) 2 2 it
S b e i ok H R

[0018] LA 10ns $ 10000ns [¥JZEIR B & [v) BT 7 2 M3 1 e ool ik v s

[0019]  JH FLkAl o0 e AL, AR — KB £ 428, IF Hal i il 9k it n 21
.

[0020]  FEAK HUEE = S i T X HE B R MR i IR A PAT R E M v h, JE R A
- BLATENEZ N TEY ., Wl Ry UG B TR TERANITE T4 . #l
INBILE TR T84 IR BRI 7 S P i i R A o038 O BB HEL s, 3 L) e R 1) - e e o 132
HUHL R o BRERRRS & B T e B - SR AR SR T I U .

00211 FEAK FESE P SEitta) i F T X0 HE 5 RV EAFAE R S PAT BRI ik, T A
§5 2 PN 2P . 0 iR B 0 B T A F e AL B T £k, I BLIAJIN, 132
PR A 0 B BT R 2 . IR RGO B T IR e S e A2 il B T I B o

[0022] AR i HE s o507 A S R s L Ty gk 438 0 - £ bt DD R O R LR X LR N T
0 Ik S P BT R S e AT R PR T L e BT IR S R D R O s

[0023]1  Ju AT 7 8 i ol ok FEL M A, 4 IR A UG I 4 B U IR 4R 1 T B AL IR R BT
2 e ik s .

[0024]1 L 10ns %1 10000ns [ AEIR I [A] [ BTG = 2 M4t bt hn g ik i s o

[0025]  FEAK IS FoSEhtds) i T X0 HE 5 R AF B R & PAT SRR I 7, X R
PPERTIAC M o AEXT IR PRI LRI AT FEL 2 e 5 (RIS g BT - i I i ok e s o A8 I 381 A T
A LR P RPN TR I FE s A O O SRR R, L R IR R T A S B . 1R
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ERBleoRs 5 B BT e 7 2o A7 i PR T U

[0026]  FEAKHESE 7N St ] 1 FH X HE 2 S ik e A AT SRR AR 10 535, P
2 R i e s o PR FERI AL ZR TR L . BRI BIAE T T B P R T e n B
H s A 5022 D B IO T, O L 1) B4 A 3 2 DN B2 L s o TR HBIRR 5 B Pk 2 P R R A7
fitf Bp T EE

[0027] =) BTy v £ BN ik s B, e PR AT e R 2 S0 . 3B N B ik
I 7 2R 0 38 o v s B2 O 19 AR, s I L 1) 8 9 1) 2 it 1 BBV T T, S BRI YR 1A
o

foo28] =i it ek HEL S IR, P 32 o P R0 ot A 2 L

(00201 LA AL v s 20 DAy 15 R P P O HL 1 30540 P 5 I i 5 B P s 0 R < A T A ik o
TU AR 2 A7 OB I A P 24308 8 1 3 R 10 L T W P S 0 B, s v P i 9
e AR

foo3o]  JEidid ffL s U5 AR D B B H s O HL 1] 3 48 1) - e Tt D 52 B H I B S X LR T
T I P PR B T S U AT FL AR T i T 3K T e Tt N SR B PR s

[0031]  FEAR I S -GS il ) i FH X A E B S A7 i BE & PAT SRR 7735 B0 [
PN B RE R LR, I LR, B A N B R ek . IR TRA A .
BN 15 B BT I - Lo A7 il SR TR EE

[0032] =4t i i Hp s O e P s 5 388 ot AR R R R (R 22

[0033]  FEPTIRTT A, I R T Lt e O s sl et H HORFBIEFE A R 7 TE RS &
B FLL, R JF RETIR L SR

[0034]  SRIAT il 550 A E 0 AL A5 A5 B8 9T 16 A7 4 SR 0 I 1B v P 1 3R 50 I 4k i Ak DO e
A B T A7 5 TR PTIE AT 2R i L R AR L

B =1 152 AR

foo3s] & 1 J&HI TR LA AR 2 2 PR il B2 1 R Y S AL I

foo36] &l 2 JeAR 5 A MEAF B B I ER ]

[0037] 32 T BEOR AR IREE S i ] T X6 AE B R A7 1 R PAT BB R T
ERNFE

fooss] & 4 J2 ] T BElo A I 28 = Szt ) 1 ) 06 A B I A7 i DA PRAT BB AR I T

foo39] & 5 & FH T+ Bl s ik LB = S 81 1y FH 68 AR B SR I A s B 28 PR AT B BB AT 1 T
AR P

foos0] & 6 J2 I T+ Bl o A 1 58 DU St 7] Fs S 1 06 A B I A7 i D28 PRAT B R AR 0 7
AP

[o0a1] [ 7 J2 FH T Pl o M B8 St 8] 1 FH 6 Al 2 R 1A i B A TR AT SRR AR I
bES)inpRg << IF

foo42] & 8 J& I T B 7 Ak I 28 /< STt 8] 1 T T 0 Al B I A7 i D26 PRAT SRR AR I 7
AP LR

[0043] & 9 & FH T Pl v Ak JHE 58 - St 91 1 P 6 A B R A il e 2 TIAT SRR AR 1
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VAR R .

BAEXEAR

00441  LLF, ¥ S M EVELGI R A A TP — 28 S i) o $R4% 1 B LA £ A 2 AR 430K
R AN 53 B B AS A 1 SE R R YE [

(00451 ] 2 JE a5 A7 i e 45 R L BR ] .

00461  AE5) R VEAEAE VA BLIEAEAE SR JCRE A1 200 AL 2R SR PR HAF 210 FTT 22 00 2% 220,
fER 2 th HoR T 22 As 220 11— 55

[0047]  fFfE L CRESY 200 40452 A B X STe Ml STo. A LUK FE 5 )47 B4 2R 49 h (8 55
STe BETELHR STo. BIAN, T AR B AT LU B EL R STe, I Hom 5 2 w7 000 53w BAAK
RNEHR SToo MM, FATASE AL B AR STe FIZFEE STo. BN H HAAAHF AL &
YE R T A HOR B R STe.

[0048] Uik bR DST #RE-& BIMBE A STe MR, T HIFE AR SST $RE-4 B H 5
it o LEURIE AR DST FHYRIE Sh AR SST Z M R IR & 2 MFE s FO B Fn (b n 2 1
SREL) o« ARG BIAS A B 1B IR IR SR DST Mo B RS A 76—, FH T Rl 16 4% DSL. #8
G BIAS TR B 1 & U5 L GRS SST Ml s f & 70—, t I s I 2% SSL. IIhAh, #5531
AN B 25474 5T FO 31 P (R0 4 R0 & 26— 2, FH k20 T 10 2 4% 5748 WLO £ WLn (.
hon JE BARE) o JRIES R DST IR RN & B0 2k . (REUP STe B HURL& BIMELN £
BLe, HATECH STo # LG 275 24748 BLo.

[0049]  freRIEFEEM 210 WIELEMBEALEL BLe FIZE 5 /4 D1 Z (MRS & A58 = JF 52 N3,
TEAREUAT 2% BLe FNATEUAT 2% BLo Z [H] R ERE-A IR 88 I BE 2T 2% N1 1 N2 DL S AE AT 2 4
BLo FHEE 5 i D1 Z M RE-A IR EE VY T 5% N4 m] LU AT NMOS i 48 s & R BB Y HF 26 N1

N3 mig W T 0L A5 5 SELBLe SR8h4E, I+ L VY 2% N4 i iy 1~ 27 £ #4155 SELBLo 3Rz
fE.

[0050]  FEPE 2 H, HnH T W2 R4 220 (K854, MERER 512 TP 235 |
1] 28 i 28 220 0§85 76 55 — 15 240 DL FIBI Y 15 SO 22 [A)RE 4 19 88 1 JT 3 N5 A 7E fiL Js L R
(VDD) FINTT 4 SO Z A & I TRFE i 2< PLo 7] LIA#E AT NMOS (ARG5S B 26 - HF < N5,
It B AT LAAEH PMOS /i AR S DR 7 B FFOC P Lo 28 0 FF G N5 1 3 ikl 75 5 PBSENSE 2k 5))
1, IF BT ss o 5¢ P13 T 3 78 WA 5 PRECH_b 2kzi{E. NI S P g bR A FH LA B
PR A

00511 &l 3 2 HH T R MK B A — St ) iy FH 15 3B 5 R MEA7 il e o PAT BB 1E 0 O
R .

00521  ZMIE 2 F 3, [ T F 8 v o it il i W . (Vpass) » HoAr [mg e 86 19 2 28 it
Tt f, SR (R R A o B L. (Vread) 2 G $AAT BEER IR AE - 9040, TR R A
IR A7 A B G R A BB BT £ BLe BT o

[0053]  :E 5 e MEAF fils ¥ 4 10 13 BB VR AL F5 SRR 1Y A SO B PR AS ML B8 — X BE T1 P £k ok
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& DIJE’J%%:EEX‘ T7.

[0054]  7EA—[XBET1 A, BT 7 SO By Fise v . S V4N, S8 b W) P 72 FL T 2C PL D
EHAC P P 55 PRECH b R S A BT X PL, Y RE AR IT S PL I, FBIEH
JE (vdd) k555 2RI T 25 SO, i RN Y 5 SO AR HR .

[0055]  FESS IXBX T2 1, fr gl pize . SRR, sk (V) B RIIGE 5
PBSENSE, H b S I8 55 FJF % Noo 7EEFEAREUNI 2k Ble I SL T, SIS —JF G N3, H HOC
T2 DU T 2% N4 o AT, S8 1T 80 SO RUBELAT 28 BLe 4 LR & 76—, IR (B 204728 BLe ¥
iz .

00561  {EEE =X Bt T3 o, ML s . SV, 3245 iy f 1 1) o He it hn 21 ik 2k
DSL, FH 508 Y 1% ¥ 7 DSTo b, S HE ALK v~ 1 F A 498 Bt B 950 E 2k SSL, DA 5 1 o
PR SST fRIFAECWOIR AR . 2 Kk, MPTE T4 Win 2] WLo ( Hidb n /2 EARE ) WU 1B
Wit (Vpass) «

00571 M1 T SlUmEE AR DST JF H A TLR H A0 28 1) AH I () B8 i o e s, BT LA ik Wi s
(Vpass) PLIE MARIT L G4 A8 DST 546 Won JF LR 8% U it N 21 22k 4o, st v s
(Vpass) R LLHEINEISE n 2 WL, I HAERs B LB B 1R DL it 22 5, & vl LAt i in 31 26
(n—1) S-&E WLn—1., #EIRI[A] DL 7] LAgE ¥ 35 4 10ns £ 10000ns, X H, ‘ns’ fEHTENPD
CRA, IR BRAT ) o 2410 TR S48 Wn B WLO WP b il ot s (Vpass) B, 40 5 4 AT
HIHIER] LB R G 7E . R, TR F4n] L7 8 2 AN 6r0 B GrJ (Hirh J 02 B4R
), BHAFEM AT LT EXPHEN T, @i (Vpass) W] LI HE B 21 10
B F%.

[0058]  ZEPUMK Y T4 v ERXE. Witd Ik (Vpass) #ili izl pTE £ WLO B Win #¢
SERETE R B, LIEHUE, NS 0 T8, I B e AR e SERES P R R @ B, L
F A Y E RS TE—Hd. lT, 7E 1000ns F] 10000ns I E]YIE], i L s (Vpass) 7]
LAk it i 30 B A 2% WLO 3] Wn, LAZSCRT LAGE —Hi B il Ve 3 .

[0059] eS8 FLIXEX T5 vh, i i L s (Vread) o BRI BEFERIAT B H N (14 BF 22 o
ik (Vpass) ZJa, D& MNBITIE TS (B, #8463 BUNAA M ROt T4 ) 1
B HIE (Vpass) #2428 B E (Vread) » B8, 7255 (n—1) T WLn—2 (REHE— T £k
S WLO) BRI IS LR, B E (Vread) #¢E N3 Ot n 7 it s (Vpass)
5 (n—1) FLEWLn-2, &, FECLEMELEE (Vpass) MBTIEFLYHE L 5, 7T L
] BT -4 SEL M2 HCE . (Vread) » W] DL ERE 21 55 DY X B2 A G- M Bk £411)
R RVATE I DX B, IF HAS 350 -C X B2 b S U P A7 55 0 s (X B

[0060]  Zf/NIX B T6 AL HE X B, SEFE4H ML, 2 BRAIK O 28 3l i 21 B % - 4% Wn—2 (@ it
HL . (Vpass) B9HL R PR, BRIdbiB ot s (Vpass) #0078 A I K (Vread) , 235 5 H
ST L s B N BIRIE 2R SSL. EER A R IRIA7 A 5 T 1) AR B s 43 A1 H P kg v i S BT o
JCHIE G, W= ARV T s o 24 T Bl b () B, AE AT Al B4 VR 1) [R] el o 0 02 ot R A
SST. BY, “M7EH HIX B T5 B R (Vread) # i inF i 16 2 i), X8 %8 i v S 10 i R
] DL N BIJE G £ SSL. JEINE 'S PBSENSE M2 4 i HE T4 05028 4 i A i o, HLAR Gk
RS LI NG,
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[oo61]  FEHLHL A (4711, OV) Hihn B IR CSL RS, o] LUK BOIE PER A7 T
(Y HCH Sk 5038 B 7 7 P IR AEY B 467 26 BLe ¥ F H FETS o 91 A E R 6 A7 il B T A2 82 PR 5 G BR
HITE LT, BT £k BLe ) FE Hs AP AT 4 B A o ) ) 76 B 1 A7 ik BB 0 2 4 P2 19 B2 UG PGM
FOTE 30 R 5 2T 26 BLe 9 i M WP 4ERRZ 4R R T R F ST FR T U 9 F S T R At s T
PRI

[0062]  EE-LIXEET7 AREIX Bt MENEE M (V2) BP0 E0 /5 5 PBSENSE. BII, U]
LEphEs 220 5 OB B RSN £ BLe B AR A E— 2, JF H UU I ZZ ph 8% 220 18 1f 8
THEUALEL Ble 1) HE s HLSP AR A0 R S B AT 2 A7 A SR T I 233

(00631  [&] 4 J2& 1 EIos 4K FE B8 = St 491 1 FH 1 X0 AE 2 S A7 Al T 4% AT IR PE 09 7
IR

[o064]  ZIEE 2 fl 4, Frfy FL 0 N 2P 6ro B Grk (Hrp k2 FARS) , 4L
4B £ 472k, Bl R (Vpass) (RIS MBI TR T 746 Al 2,
i s (Vpass) #iin BI04 72k SEL 2k i i hn B il w42 o, i B ik
£ SEL [fi@ It i s (Vpass) B0 A EREH A (Vread) , 2R G HAT SEIERAE . #ll, T
R B SR LI AT o 5 TR & BB 28 BLe [M1E L.

[0065]  E 5 S h A7 fi V& ISR B V0 E0 10 I 4 A0 SO M P78 ML 2 — R BE T1 A7 £k
T H A T DX B T2 e S e 0 B 2 1 B = X B T3 Y AH T R 1 SR DY X B T4
JHE I s P B X B TH\ PAT I B R E S /S IX B T6 REI 2 ds i 88 -LIX B 17,
[0066]  FEAE-—DXEL T1 A, EIUT 21 SO B Fi7e il FE VEAN ML, S Tl 78 HL/5 5 PRECH b LA
{E SFIBFFCHEIFIE PL. MM, T £ SO P 7S HaL o

[0067]  FEBE IXER T2 A, ik PR . B VEAN b, /{55 PBSENSE 4G A EE
H (V1) P, EERREATLE BLe [TE LT, SIESE =3¢ N3, I R BB PY 28 N4 A
07 ST 2 SO FUEEAT £k BLe 7 ARAN & 76—, IR LB BT £k BLe BT AR .

[0068]  FESE =X B T3 H, i nFek s . SEE4HHE, 258y v T 1 F S 40l it on 2 ik £
DSL, FH b 5 30 U 4 AR DSTo LGB, 22 FE 0K Ha T 1 FU S 8 e i 295 e £ SSL. 32 R 3R, )
FERA Grk B Gro ( Hp k & HARE) WUFHh i@ Bk (Vpass) o FeAlHAE, i T 218
TRk R R DST, BrCUE I e (Vpass) fLIE M ABIT IR & BARE DST 24T B 40T
M B & R4 . FE g, Bl dIE (Vpass) AR HEINBIZESE k R4 Grk AL
BIBTE T2 1R RREIRAT ) DL id 25 2 5, i i s (Vpass) %[ HENRIZESS (k-1)
FLA Grk—1 PAFERITE F4. WRIE R (Vpass) w0 b TR 4005 HUi o 2 fra =
LR, TS AVEE ] LI 25 2 ol G/ 2 . ZEIRINHA) DL A] LARY B2 E 4 10ns 3] 10000ns .
XL, ‘ns  FEHIGEIFD CRE, IRHE AT ) o MBI AR (Vpass) U B T A 7Lk 4.
Grk 3 Gr0 i, %07 £k Ble 1 T3 78 HE FEL S 495 it in 20 326 56 140 £ (1) #5980 T8

[0069]  ESEPUYXEL T4 vh, Bya 8 Al HER:, RUERIEAESE = X By a4 26—
L, A R] DL G YRR I B IE A R A A . RN, A R
(Vpass) #l i N2 ATA T2 4L Gro B Grk PR A T, KU I AR o T 10 o i 4 it hn 31095 3%
£k SSL, At A HIyaiE FH e . S g, it B s (Vpass) #%5E INBIAEBTA T2 4 Gro
B Grk TEFEIITA T4 WLO 2| Wen FFEXRF N B . ARG A , ARV 7T 4 78 7 HRE 5 7
————— AL IR EF TR A TR], Bt i@ o B e (Vpass) o #21, o] LLFE i@ o s (Vpass) #5458 1000ns |
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10000ns.

[0070]  ZESSFLDXEE TS A7, Wiz L s o S VRGN ML, 17 4k e R & B B B (A7 il R T )
ATIE -2k SEL FE izl i s (Vread) o 9 An(E B L HL TG - 48 SEL AL FEAESS (k—2) &
820 Grk—2 PSR, BEECHE (Vread) 1A CLE0 #5602 BT ik 72 2% SEL 1938 ol fUR
(Vpass) #HEMFBNFT LT 22 SEL. 3L}, i@ ik (Vpass) kEpkii eI (k-2) 44
Grk=2 T AFER) BRTIE 7 2 SEL Z AMRIARIESE I FZL Unsel, JF Hillid L (Vpass)
ALY N L e A RA M T, o3, I E (Vread) #ME NI TIEF-£k SEL i, 7F
A PTIE T2 SEL SHAT i 5 v BAE DN e B HLUE. (Vread) o

[0071] 4o bATIR, I FAEHUEPER BB BT A IER A E B2 5 B K (Vread)
LRI LARG AR 2620 GrO B Grk R IR E A R . P800, mT LAFD ) H IR 7, 1X 2 A
RAEFTIE R X A P AR LI ST . teAh, B TR A B -, BT DT B A7 i e
JUI AR L HS 43 A3 A8 5 o

[0072]  SE /N EL T6 RAVEXE. FiEgih, Wit i 28 T 3 N6 i hn e f s P clge gl
AR Ay 2 AR T (¥ BN 47 5 PBSENSE, Jf HL Rl ¥k & SSL it i i 45w e 1A (1) H i, SR 0l
PEIE SRR SST. I, Ml R (lan, ov) fk it mBNAL A R Lk CSL. e EX B, il
= (Vpass) ZEEE#YHEINBIAREFREI FLRL Grk. Grk—1 1 Grk—-3 Bl 6Gr0 JF£k, i HREE
J (Vread) gksRalii in 2 i k£ 4k SEL. {ERLRLG BT IR 4R SEL AT SR o0 /2 BEBR A 5
JCECE A7 T B s HPAI T B R B L T, TR AR A i JC S a8 . AT, R 20
2k BLe HLUEFRC (BR) o[BI, fEAE R A BT IR 48 SEL [MFR g fpoe iy e s b P T
SR R s 0 R, A2 B T SR T . AT, (B AT 2k BLe ML LR FFAZE (PGM) .

[0073] BR-LIXE T7T BRI E. M HITR NS NS Wik (v2) P REE 5
PBSENSE. MMM, 5047 28 BLe 5 T [P £% 220 R A SO 4 f Rl-E A0 &2, JF B
ZE PPy 220 T LB A SO 1) H R TR AR (R AT IR SR SR B T S A7 Al S T I B
[0074] & 5 J& T B/ K IS = SE i ) i T XS A & R VEAF A W & PAT SR E 0 7
ERI R E .

[0075]  ZFAKE 2 F1 5, HE 5 R PEAF M & I L IR AE AL RS 7Y A2 SO e TFe i 38 X
B T1 A G bl T 7 FRL I B8 2 X BE T2 F Hs N B 2 2R 1 28 = X B T3 ff He gt fm )74y 1
(RIZE VY DX B T4 BAT il B PR AR 158 1L X B T5 FUBII SR 38 7S X B 16,

[0076]  FE5E-—DX B TL A, AT 55 SO g i Fe i, SEVE A Hb, 18 ok i) 77 FR O 2% PL BE N
A A 5 5 PRECH b SR SIE TUFE B X PL. 2 Rl Tl 78 A HF ¢ PL I, FRilii ey
FE (Vdd) B85 BBON Y &S0, B B A SO TS .

[0077]  7ESE XBET2 A, ARl e . SEVEANHE, FEMAS - (V) RSP REIIE S
PBSENSE, f i I8 5 71T 28 Noo  (EIEFFAEUATIZE BLe WIIE LT, SIS —JF 2L N3, - H K
W2 DU FFOC NAo AT, BT A5 SO AR ELAT £k BLe 4 HLRE A 7E — &S, AL EUA7 25 Ble #f
TH 7 HL

[0078]  FEHS X Bt T3 o, B N B2k 55 VR, 3245 & T 1 F Hs 4l e on 31
WE£E DSL, HH itk T IR 1k q AR DST. BLB, 32 F fE 1 1 HL P 9t 6 i 31 s 2% SSL, DAL
PEIE B AR SST (R FF SRR S o 182 3k, IRl U b it in 2 B 3 72k, IX 8, SRHH
J& (Vread) #% i hn203E 48 1) 72k SEL, JF HaE i s (Vpass) #l i n3) H 4 R & 0 7 4k
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Unsel.

[0079]  HHT S MAARE DST I H AT ZE B A7 2 n) AH Y. (1) A e n e s, BT DATE o i
(Vpass) PLIE MARIT IR L G A5 DST 195246 Win JF 4RI 3 Hh it n 21 72k 9 4, @t v s
(Vpass) RIHE M5 n 548 Wen, JF HLERr @ W REIR N 18] DL ot 25 2 J , ‘e m] LA it o 3]
i (n—1) 72k WLn—1. ZEIRNS[A) DL A LAgE 1 B 10ns F| 10000ns. X H, ‘ns’ FRHIZ4N
b CHR, IR BART ) o 24 ) BT A 524k Wn 2 WLO RS Hb it i i v s (Vpass) 8% EC i s
(Vread) B}, A5 53 VA IE W] DA 25 & R & 75—,

[0080]  ZRVYX B T4 R EERX B, ALK (Vpass) #E N2 FTH F-28 WLO %] Win
FEEURR 2 0T B LIRS, NPt R0 510, I e R SRS Fr i e i B, DAEL
T VB B RS AE S . 80, 76 1000ns 2| 10000ns B A 1A, @it B s (Vpass) #] BA
B HE N BT A S48 WLO B Win, DAZCAT LLG: —HB T BV 1 o

00811 5% FLDX B T5 R fH 5 X BL . S v 4l Hh, 3245 B fi T 1% s e p 31 stk 2k SSL, DA
P I S 33 0k SRR SST . [B1INF, 4% 5 PBSENSE F) e s S0l D3R A B AR AIC i~ JF HLow
IR 28 HL T 95 NG,

[o082]  7EMbEEHS (54, OV) # 5l hnBIIL YRS CSL Ras r, n] UK FB 1B #2119 A7 6 o2
TG B SR 2R 1 I 78 FE B B 26 BLe (R FE HS FEF o 1) LN AE BB IO A7 i e 0 R BRI
BT B A7 PR o A B A s FE PR T IS B A PR R OGS R BT 28 BLe 1 s FE P BRI
(ER) o [AIIN, £E I PENIAF o 0 T I {8 s P IR PR IR L 1 2007 2% BLe 9 HL
F WP AR R R o (PGM) &

[0083]  EE/SDX B T6 &R X Bt o [ 28 HJF 28 N5 i in 28 W k. (V2) &5 5 PBSENSE.
R, T 2025 220 5 O A F B BT 28 Ble gl FEFE-S 70 2, JF HLOU M 22 nh 2% 220 i@
T JR (R 207 2% BLe 11 H Hs HESP 2R A0 SR SR IT e A7 A B T IR B8R -

[0084] 6 S FH T B 7 4 B8 26 DY St 4 190 P T3 AE 5 SR A7 i e & BT IR IR 1E 1R
VI R

[ooss] SR 2 F1 6, TR Tl s 2N FLA Gro B 6rk k42 HARE) , A
SN 2 & T8, IF H AR g s e B A F LA F 75 X8, (e FEEENT
2 SEL &g, M s (Vread) BMEINE Tk 72k SEL, I3F Hadid ik (Vpass) [AlBT
Bt N BN 2% 7 2R A R R IE R T4 Unsel o SIL[A A, B L HE (Vpass) 4[4 Bt in 2 A5 62,
FEHTIE 46 SEL WP AUV FTA 74k B an, T PR IR B2 S U A7 i BR o e R & 21 8 20
fi7.4% BLe HTH .

(00861 S5 A7 fith 8 A 1 T B A R B B I A SO il P 7S WL IR 28— DX B T\ el

Ta AT AL S ERVE B 58 T X B T5 RGN B B0 55 /S X B 16,

[0087]  FEES-—DX Bt TL v, T 25 SO #E Pl /i . SE VA Hb, G i 1) 078 fL 56 P Jt
AT S 5 'S PRECH. b SR SIE TR I C Plo W T b, ByE iR (Vdd) #i4%
T2 BB 2 SO, B AT I YT A SO HEAT P s L

[0088]  TEAE X EX T2 i, fr&kpl viisn s . SEVEANHL, MEINSE — R (VD) HSPRYEINE S
PBSENSE, H X R ZA £k BLe TS HL o Bl 4, TE L PEEREUAT 25 BLe IS UL R, AT LL Sl EE —
FFE N3, JF AT DLSCIHT 28 VY HF ¢ N4 AT, S8R 770 A5 SO AT 2k Ble ¢ dfl & 76—,
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Rl A H A7 2% BLe #PFEH..

[0089]  7EHS XX T3 b, MR Wi i) 724k . ST VENHE, 32 95w v 1) B s B n 213
14k DSL, G S IB IR 5 78 DST . i, FEIN 2P 4R SSL M R FFIZFR AT . B2 F
K, I FER4H Grk 31 Gro (o ko2 {AR%0) v st gk 2 f s Gl ok i R sl i R ) -
ik, Wit f s (Vpass) Bt 3 7£64H Grk 2 Gro F REFEIT£L Unsel, JF HiEL
HLE (Vread) %037 i%k 748 SEL.

[0090] T T JWIE & A DST, FrLliksh ik Gl iR RCE R ) IR A ERIE IR
e RAE DST WP A IT Uh 4 U Hh i n 21 72k . SEE4u i, Bt i fk (Vpass) #[7] B e
INBILESE k LA 6rk PRFEHRIFTE T2k, 8N, R e IR R DL ik L 2 5, dil
L (Vpass) #EEIN MM BIESS (k—1) FLAH Grk—1 P EBRHE ¥4 . ok, /54
FERTIE LR SEL I F44] Grk-2 7, i L (Vread) #EEnEI BTk 4k SEL, 3+ Hi@ L f
Fs (Vpass) % [F] I 783 H A R BRI 72k Unsel o 7652440 2 A1 SR 1] DL 3 B 4
10ns | 10000ns, XH ‘ns” (BRI, BIERAL) FRAVRE “99F . WRIK R (il ksl
BEHCHL S ) 2n b B 3l 4k M0 b Jt n 38 Pl - 4R 40 Grk B Gr0, A2 i BE 1K) 55 1 & Va1 ] LAAE
RS iR A e, IF HLAT DA IA B T R .

[0091]  FEZSPYRK B T4 v, Horp fl Fe g i N BULE T B A h SRR ITE ZELITIRS IR
FEANAR . FEVE4EHh, WL B (Vpass) SEUHL R (Vread) #5050 2I7E T E F46 41 6ro 3]
Grk " ELFEIR TR F2: WLO 2 WLn 2224 2 I B o Phikth 2, /ey vl DLk 2 0 el & 7E
R BN R (Vpass) 8% (Vread) o 120, ALt Hi2, 76 1000ns £ 10000ns (1 i) 4
[EIFEINHEE (Vpass) 8% (Vread) .

[0092]  ZEFLIX B T5 AL B X B g b, H i i fi o 20 0 04028y 38 A Hp P 154 )
1 = PBSENSE #{ jiti I 21| 38 171 3¢ Nb, J H 2 55 0 v P 1 o F i in 20905 16 2% SSL, | itk i
PRIE R AR SST. BbBd, i R (i, oV) i nENIL RS CSL. AEfGE X B, did i
F& (Vpass) Zk4E 9% i in 3 A L B F 4R 20 Grk . Grk—1 1 Grk—3 3 Gr0 (R T F££5, IF Hil
L (Vread) ZREE4Y NPT L 4% SEL. 7EHTRLG 2 AT ik 246 SEL WAF i L ou i BI{E
FEHCP T EEECH R (Vread) [RAE LT, YA 18 MR SREEASER, 3% A2 K 9 BT i B M A2 68 5 0T
Bk Wr. B, RZAI LR Ble 1R HPARFEANER (POM) o [ B, 7E4E A& B P ik 248 SEL 1)
T TR BRI 52T ER sE 72 U B A AR T i i s (Vread) MR OL T, A
JIT G B A7t B G S8, JIT DAVASTE ) i P FP BRI . BT, (BT 48 BLle B HLR LRI (ER) &
[0093]  EE/NIX B T6 A2l X B, 28 ik (V2) 55 PBSENSE #% it I 31 28 1 2%
N5, B A BT 22 b 45 220 (RN 23 SO FE A7 2k BLe Wl & . $R UL, US4 220
A] LIE e ) T 22 R 2 220 (RIS A SO I HE s P AR A SRS B BT A A BT B .
00941 W& 7 J& A T B /R AR BB T St 490 () A T 4T AE B AR AT s BE A AT R IR 1E I
VI

[0095]  Z:HAE| 2 F1 7, 754 BT e BRI 4 T 78 L2 s » d et vl Hs 4[] ek e o 80 P Ay 7 4k .
B ok, CL2 B N B R 10 - S il i o M g AR A RO e, AR S AT R AR . 1)
L, T TR R AR B S A7 PR o R S BIME AR £ BLe B Do

00961 Al 5 J A7 itk & B B B VR A FE BRI Y A5 SOl PUFE ML 28— X B T1 o et
T 7E FEL PP B8 X B T2 2 g v A A i o 0 e 1 2R — DX B T3 it i 2 B e e 1) 3 DY X B
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TAPAT W B E 00 38 T X B T FEI 2085 1 268 /S IX B 6.

[0097]  FEES-DXEL TL o, @IS 1 SO g Tiss . SRV Hb, a3 i) B 7 vl 0 5C P i
EBHAC TP 155 PRECH b SR I A IT2C PLe Wiy ok, MUS R (Vdd) #4%
AT 2SO, HH X I £ SO BT T AR Lo

[0098]  EEE IXBE T2 b, Akl i s . BEVEANHE, BOE B R (VD) BRI EIIE S
PBSENSE . %141, 7E B PEMRELAL £k BLe B LT, nf LU S I OSN3, IF Honl LG 88 DU
I NAo AT, BT A SO R ST 28 Ble 4 R A 7E &, AR EUNT L BLe #E TR HE .
[0099]  ZE5E X B T3+, ML F Bl bl 0 31 -2 o SEVE4HHE, SB ki (Vpass) # R8s i 21
T -2 WLO 21 Wen, fH b iE R Ao Bhi, 32 % vm v 1A 19 e H e I B PR 2 2 DSL il
PRIE LR SSL, I Sl U 8 R DST UG a8 SST. 4 HlHh A2, i1 1 55 18 5k b (A
SST, AT LUV i@ i (Vpass) # [RS8 T 2k th v LR 1B B 7+ e . IX L,
B HE (Vpass) (EZEZE 1000ns 1] 10000ns i [a) 3 1) 46 i 0 2 BT A3 7245 WLO FI| Wen, LU#
{RFFEE . 0 BATIR, th Pl R (Vpass) #2E INEI BT 248 WLO B WLn, AT LA n] LU A
HHER AR . A, BT S SRR SST, BT LAn] LB 1 R IRV 1 T s .

[0100]  ZESSPUKEL T4 v, fhni i rE F o 1) i FERE & BB SR A7 B SR T IO IE BRI 226
SEL N E L (Vread) » BEVFANHE, O N ATIE LR SEL A L (Vpass) #7438
AEEH R (Vread) , 2R )5 W ATIE 2R SEL NS iU s (Vread) o 8R3E, 76 CUHED T @ L
HLH (Vpass) [# A% 24k SEL #4025, AT DA BT ik 74k SEL i B R (Vread) o I
B, FCH P OO O I AR FOT Y U R A N B YE L £k SSL. B, i FEHWATE G 2 )G
FEANEEE LR (Vread) , AT CART B 1 R BRVA T THHs o 33 0tk BRI A 8 m] CLP0 ] H IR AR R 7, BT LA
AL 55 A7 R T S AR AR B . R, S B s (Vpass) 2GR giE 3 H 4 R ik
P F 4 Unsel .

[0101] %ﬂi!:?‘ T5 %{Eﬁiﬁ‘ Eiiﬂﬂﬁﬁ AR E€$ EB&’E?‘JE%{&E EE?E’JFJZ‘J\Mi

ziaETZF SST. ﬁtﬁjﬂﬂﬁ%ﬁ (@JﬁH,OV) %&Eﬁﬂnﬂ/\ﬁﬁ{)ﬁ% CSL. E%ﬁl:%%tiﬂyl_ﬂi'f@f
(Vpass) ZREEHE I N BT A RILFEW F L, IF HER BB (Vread) 4kZEHIE N2 ik 7
SEL. fEMH G BIFTIL T2k SEL [AF A& P ITHY B i s i P& T3 i . (Vread) 1B L
T B %L 2 BLe (LS YESRE (PGM) , IXJ2 DA N BT I B (47 8 ST kM . Rl , E RS
& BN PT T2k Whn—2 [A7fif 500 2 4 BRIV 5200 ER B A7 il 6 i 18 i A T e U s
(Vread) WIIEHLT , R4 B L (47 fifh 560 S, By LA AT 2 BLe A9 HL I Wi ~FF2AK (ER) .
fo102]  ZE/NIXBL T6 R X B, 25 ks (V2) [N 5 PBSENSE it i 21156 10T %
N5, HH AT DU 22 P 4 220 BRI KL SO AL 2k Ble URE o HR UL, TR P35 220
] A T S DL TH D2 AR 220 BRI AT SO Y H s P AR A SR SR I A7 il ST RO E .
fo103] & 8 & HI T B s Al 38 /S s i 51 B T 0 F B S A i e a8 AT SR R AR 9 7
AR

fo104]  fEM] THRAREBUERAER T ik, 4838 I 15 BT AT - 2R IR i I I Jd ek r s 38 70 T P
G e, R A RO N B R e T DR SE VR4 MR S R AT

fotos]  Z K] 2 A1 8, AE 5 SR VEAF il B % (R I R ER VR B R B 1Y e SO i Pl e FLAI 28— X
BU T P IE R & AL R X BE T2 A7 e g BUE MR 3R — DX BE T3 N i B o s 192
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VO BE T4 FAAT A5 R VE IR 58 DX BE T5 A 20 (6 55 /S X BE T6 .

01061  FEAS-DXEL TL o, IS 31 SO miss i, FEVFAHb, a3 i) 7 vl 0 5C P i
AR TS S 5 PRECH. b 2k SIETHFS L K PL. 2 SIE T 7S FL 2K PL B, HLE R
FE (Vdd) #6253 55 SO, Hh M ERGI Y £ SO Tt v,

[0107]  7E%% X B T2 th, il ik W s (Vpass) #% 5 I i o 2 A 74k Woo 43l i s
(Vpass) #EHE BT 748 WL B, EBR A B 78 WL A7 0 BB o0 B T, v il B R A e
o BEBT, I8 I R e kLR DSL FIUR SR SSL il i dE mr H T FE R ok 508 I I 4R R DST
RIS A SST. e R (Vss) CL&egi il hn 2 3L YR £ CSL il i 1, fr e gl e Fi s
A o

01081  7ESE X B T3 1, 37 4k Ble BT ZR L. 2458 — WK (V1) KM% 5 PBSENSE
BN S FLTF OC NS B, 4 L2 B P 7e R R T 6 SO S AR EAT 2k BLe AR & 7E— 1L,
JABRENT 2R Ble B TIF0 ML . (EIXPIIE UL, T SIBIRE AR SST, At LUBELAr 2L BLe
SZEHTIFE .

[0109] eSS DU EL T4 P, SEHUH R (Vread) #i i inBI ik £511) 748 SEL. Ri%kHh, 24 Ol il
INBIJRIELR SSL (1112 %5 i F T 119 HE Fs 4 038 A I AR AR FE 1 4 1 a5 it N 3R 8 £ SSL B, 152
BRI (Vreead) #8563 P 248 SEL. BT 4l kb, AR Ol it hn 2 P ik 52 & SEL nyidid iy
& (Vpass) , BEEU LR (Vread) #%0E INBIPTIE 2 SEL. o3&, C i T @ & (Vpass)
T S 4% SEL ] LARR S, IF HAR G B s (Vread) T DL it N 31 T 1% 748 SEL. £E3iX
FFOL T, AR VA g R A BE R B R RE T I S R (Veead) , B EART EAHD
il IVAE TR PRk, B nT CABH st BR A 7, B U] By A7 i B TG 1 (R H R A AT
By, (EIXFMEGLT, @l Bk (Vpass) ZRER40 i N B R R IEFEHFLE Unsel .

(01101  ZEFLX B T5 SR B X Bt B iEgnbh, H il R fi o DL B 5 o v Pl OO A 8 4
I HL P (1815 5 PBSENSE Bt I 31 55 1 58 No, I FLZ 48 &7 i~ 16 v s Al it o 380 e £k
SSL, Hi kS8 P53k S SST. Shi, e e (i, oV) it i B IRk CSL. fEfH X
B, sl LR (Vpass) ZREE400E N2 R IEFER 748 Unsel, JF HEUR R (Vread) ghEEE
N B Tk 2% SEL. 24 SIMIEIE AR SST I, 1 Ml 0 & B BT ik 2% SEL MUAFE A # T Ir
B IR AR R MR BT 8 Ble (P H e B P 49 4, ZE YRR 5 B AT 524k SEL MAF i 5010
B FE s T T S R R R LT, B R BT SR R I A s B T SR, T LAVA T L R
FE (PGW) o [AIB, ZE 4 & B BT IR 728 SEL 47 s R o0 & R 1) S s sl & A7 i Soc i I
FAR TSR EC R A G BRA Bt A A7 fite B T S0, 3 DAV 19 H s FEP PRAIS (BRD &
01111 FEZE/SXEL T6 11, 75 58 BN ITi A7 i S e AR 5005, 58 T H R (V2) IR 5
PBSENSE Jift i 21 5 L HF 2% N5, HH I DL 101 25 v 2 220 (126001 1 SO S5 BREU T £k Ble HHFR & -
Pu b, DT ZEpha% 220 T] DL b s T 22 phEg 220 BRI 2SO ) HUS HEP AR Al SRR R
BT AT At R o R

01121 ¥ 9 J& A+ B/ Kk B B8 L st 49 1) FH 1 X AE 55 R A7 i Ve 2 BAT IR BB VE IR
VIR

[0113]  ERMERIERIEN vk, AE k(v B 7 2k 1R) B e 0 ik e s s Y Fe P 494
RG2S, PUTIEREERCE . N DR S gl iR % vk

01141  Z:HEE 2 T 9, HE & Je M A7 ik U 25 1P S CER AR RSB BN T £ SO B I 78 B IR 38— X
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B T VA TE B R A A — I 28 KB T2 A 26 i Pl 7 I 88— X B T3 it B2 B Pl s 170 28
VU< B T4 BAT fl B ER AR 58 X B T5 FITEI B (38 7S X B T6 6

(01151  ZES—[XBE T1 A, BT a7 SO #y Fise v . S V4N, S8 b ) 7 72 FLFF 2C PL D
AL P P 55 PRECH b R S A BT X PL, M @M AR IT 2 PL I, FBIEH
e (Vdd) B85 5% B BaM 5 & S0, Xl =5 & SO WiFs i .

o116]  FEZ _IXEET2 i, Bid M s (Vpass) #E N B K IEFEM 7228 Unsel , IF HEE R
(Vread) #} [FIH i N B3 £ 1) 2% SEL. b, 1248 my T 11 A S 4% e n 1) e 8 28 DSL AYR
2L SSL, ik FIE IR L b A4 DST MR IE dB AR SST. U@ s (Vpass) BUSHUH R
(Vread) #i in 21 572 WL, A ik PR A Y 2 AYS0% &8 (R DST R SST 3538, Bt LAAS & HH IV
HEFE

(01171 7B X B T3 77, {724k BLe ¢ FlA L. SEVFGNM, JMZE — L (V1) HEP
RN £5 5 PBSENSE o AT » 828 % 700 78 FEL RN 1T 53 SO FIE AT 28 BLe # R & 7E— 2,
EAREAT €8 Ble #4FUFE L. (EXPMFOL T, i TSI A SST, FrLAEEUA £ BLe
S TIFEH .

[o118]  ZESSPUKEL T4 b, Ol il hn BV IE LR SSL (1) i Hs 49l 03R Ay 38 ARG P P-4 1 4 e
BIYs kR SSL, HH L SCWT PRI G AR B SST. EXFHFE LT, I LR BEUIT £8 Ble T FEH
R B R T BB oY . R R RS SST CLR 4k Wi )t Ho4E T i /7 fp o0
N THT 9 8 18 o i #2486 SEL FIEE L R (Vread) B RI80E , AL A VA 18 L& 4%
HFNE, BT CAAT CLPH R R VA I T s o

(01191  ZETLIX B T5 BN E X B, FEiFgith, &k i 28 M5 & i1 o Zs 24
I HL P (1) /830 15 5 PBSENSE % 5 N B 58 10158 N5, F HZ 5 87 1 1 v A Aok it o 80 05 2k £k
SSL, H b P o AR EF SST. BEBT, Hid s (5201, OV) # it in23L PR LR CSL. EMLE X
Berb, @ id s (Vpass) ZRERPEHENBIRIE BRI FLE Unsel, H HIEUHE (Vread) 4045
FE N B AT 4k SEL. 24 S JEE AR SST I, 1K B4l R & 21 T ik - £k SEL RI17 1 BT
AR U BT £ BLe L PR P08 4, ZE 4 R0 & 31 BT 1% 2 2% SEL A7 f 50Tl
B L P T R R LT, BRI S B R A A S T SR W, T LLYA T H R e 4
£E (PGW) o [FIB, EA AN & BUPFTIE 46 SEL M7 R 0 2 MR 0 s Bl f7 i BT B {a i
H AR T S S B Ol T, AR BT A7 o0 S8, BT CLYA & 1 i s Fi P R R (BR) -
[0120] B/ IX B T6 1, 7558 B BT A7 fig S o M Ah 805, 28 W s (V2) IS 5
PBSENSE Jiti 0 31 56 1.5 5C N5, HH A L 22 vt 220 (R 20 SO R AT S BLe HIRR 5 o
P b, U 22 v S 220 W] DU G T 28 A 220 R SO 11 s PR f ok R R
P I A7t B e B

01211 1 bk, FEAC e B e T8 RS 2 5, AT EHURAE . AT, W] AR (R AR %
ASPITIZE R N AR BT IS 5B (3 o TP BV T . il TR0 DA R B A 3 TS, BT A AT BAB
A AR R 2 S R X I, PRI T DA e R . AT AR (R R TS AN BIAF
i B e, BT LAR] B b AR R 53 A 122 3, DRI v LSRR 5 SR AP e 2 I mT SETE .
[0122] A HE AN FF I S5, v LI ik BEL b 7F S B 1 S BvA) T8 T R B 1 H I
o AT, BT BAT 1 AF A R T B A s o AT AR BN, I HOAT B b A s 4 AT B R ) B
e PE ik, AT ecUEAE ) e A il A ] SR .
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il ! T2, oM i) 6
i é e Vpass Unsel - _Vread
YL ——A———————{: e SFL i g —K
Bl ———— | | | o
8L I o I P -
] i i PGM Y
PBSENSE | ! ; b ]
Ble m——”'TM-;h )
Blo 1 ; i
' ‘ ' ER '
&7
Tt ‘T2.T3b, % | 15 . 16
§ ! P Vpass  Unsel Vread
i ; : : = :
— LT N
] i
PRENE L T ] P‘(i“ oL
Be | e —
o o A T
: ER
&l 8
no R, B, U 5 1
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The above-listed items are filed electronically.

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

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

Respectfully submitted,

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

/Min Yang/
Min Yang
Agent for Applicant
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Zilong CHEN Confirmation No.: 8686
Applicant: YANGTZE MEMORY Art Unit: 7o Be Assigned
TECHNOLOGIES CO., LTD.

Application No.: 17/324,877 Examiner: 7o Be Assigned
Filing Date: May 19, 2021 Atty. Docket: 4123.0850002

Title: METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY
First Supplemental Information Disclosure Statement
Mail Stop Amendment
Commissioner for Patents

PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

Listed on accompanying IDS Form PTO/SB/08a 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.

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

The Examiner is specifically requested not to rely solely on the material submitted herewith.
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-2 Zilong CHEN
Application No.: 17/324,877

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.F.R. § 1.97(b). This Information Disclosure Statement is being filed
within three months of the date of filing of a national application other than a continued
prosecution application (CPA), OR within three months of the date of entry of the national
stage as set forth in 37 C.F.R. § 1.491 in an international application, OR before the mailing
date of a first Office Action on the merits OR before the mailing of a first Office Action
after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement
or fee is required.

[]3. Filing under 37 C.FR. § 1.97(c). This Information Disclosure Statement is being filed more

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

! 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. 4123.0850002
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Action on the merits, but before the mailing date of a Final Rejection, or Notice of

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

[]a. 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 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).

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

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

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

provided through online credit card payment authorization in the amount of $260.00 in

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

Atty. Dkt. No. 4123.0850002
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Statement under 37 C.F.R. § 1.97(e)(1). I hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 CFR. § 1.97(e)1).

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

37 CF.R. § 1.97(e)2).

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

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

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

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

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

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

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

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

the foreign patent office. MPEP 609.04(b)(V).

Atty. Dkt. No. 4123.0850002
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The document(s) was/were cited in a search report by a foreign patent office in a counterpart
foreign application. Submission of an English language version of the search report that
indicates the degree of relevance found by the foreign office is provided in satisfaction of
the requirement for a concise explanation of relevance. MPEP 609.04(a)(I1I).

A concise explanation of the relevance of the non-English language document(s) appears
below in accordance with 37 C.F R. § 1.98(a)(3).

Document FP4 (CN 109065091 A) appears to describe a “reading method of 3D NAND
flash memory,” as noted in the attached English-language translation of the abstract.
Document FPS (CN 109584938 A) appears to describe a “data reading method and device
of flash memory, storage equipment and storage medium,” as noted in the attached English-
language translation of the abstract.

Document US2 (8,031,530 B2) is submitted herewith as the English-language counterpart of
document FP1 (CN 101866694 A).

Document US3 (9,093,369 B2) is submitted herewith as the English-language counterpart of
document FP2 (CN 103490008 A).

Document USS (10,008,269 B2) is submitted herewith as the English-language counterpart
of document FP3 (CN 107170746 A).

Copies of documents FP1-FPS are submitted. However, in accordance with 37 CF.R. §
1.98(a)(2)(ii), no copies of the U.S. patents and patent application publication cited as

documents US1-USS on the attached IDS Form are submitted.

Atty. Dkt. No. 4123.0850002
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[19. 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).
[]10. It is expected that the examiner will review the prosecution and cited art in the parent

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

indicate in the next communication from the office that the art cited in the earlier
prosecution history has been reviewed in connection with the present application.
[]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.

Atty. Dkt. No. 4123.0850002
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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.
/Min Yang/

Min Yang

Agent for Applicant

Registration No. 78,149
Date: __ April 25, 2022

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

18352418.1
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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. |

17/324,877 05/19/2021 Zilong CHEN 4123.0850002 8686
26111 7590 0712612022 | EypT— |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W. LE, THONG QUOC
WASHINGTON, DC 20005

| ART UNIT | PAPER NUMBER |

2827
| NOTIFICATION DATE | DELIVERY MODE |
07/26/2022 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)

17/324,877 CHEN etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
THONG Q LE 2827 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)(J Responsive to communication(s) fledon .
CJ 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) 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)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte 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) Claim(s) 1-20 is/are rejected.
8) (O Claim(s) ____is/are objected to.
9) [J Claim(s) _____ are subject to restriction and/or election requirement

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

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(]J The specification is objected to by the Examiner.

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

a)d Al b)(J Some**  ¢)(J None of the:
1.dJ Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

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

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

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [] Other:
Paper No(s)/Mail Date 04/25/2022; 05/19/2021. T
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220719
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Application/Control Number: 17/324,877 Page 2
Art Unit: 2827

DETAILED ACTION

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

1. Claims 1-20 are presented for examination.

Information Disclosure Statement
2. This office acknowledges receipt of the following items from the Applicant:
Information Disclosure Statement (IDS) filed on 04/25/2022.
Information Disclosure Statement (IDS) filed on 05/19/2021.

3. Information disclosed and list on PTO 1449 was considered.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, on
sale, or otherwise available to the public before the effective filing date of the claimed invention.
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Claim(s) 1-20 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by
Yang et al. (Pub. U.S. 2019/0371394).

Regarding claims 1,4,16, Yang ot al. disclose a three-dimansional {30 memory
device (Figure 7), comprising:

a memaory array, comprising a plurality of memory strings extending vertically
through a film stack of alterngting conductive and dislectric layers (Figure 8}, whersin:

egch memory string comprises a plurality of memaory cells (Figure 124, [0147]),
and

each memory cell s addressable through g word line and a bit line (Figure 8, WL,
BL): and

g cireuit (Figure 1, 110) f the memory array configured o conduct, on g target
mermory cell, a raad- verification operation (Figures 11C-11D) for removing fast charges
during a first lime peniod, wherain the circuil is configurad (o)

apply, on an unselected iop select gate (Figure 15, Vag) of an unsslecisd
memory string, 8 prepare voltage during the first time period and an off voltage during g
second me period {Figure 15, 1831} ;

apply, on a selected word ling (Figure 15, 1501) associalad with the targst
memory cell, the off vollage (Figure 15, OV) during the first time period and a read
voltage during the second time period (Figure 11k, 1141}; and

apply, on an unsalecied word line (Figure 15, 1511}, a pass voltags (Figuwre 15,
1513} during the first fime panod and the second time period,

Regarding claims 2-3,17, Yang st al. disclose whersin the circull is further

cordigured o elacirically connect g selected memory string containing the target
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memaory cell 1o the bil ne and an array common source by applying a top select gate
voltage { Figure 3, SGD, 448) on a selected top select gate and applving a lower select
gate vollage on a lower select gate {Figure 3, 445) during the first time pericd and the
second ime period {({0101-0102]).

Regarding claim 18, Yang et al. disclose wherein {0 remove the fast charges of
the targst memory cell, the circuit is further configured to: apply the fop select gate
voltage on the selected top select gate and the lower sslect gate voltage on the lower
sadect gate before applving the pass vollage on the unselectad word line {{0100-
01021,

Regarding claim 18, Yang et al. disclose wherein each memory string comprises:
a channel hole ([0004]); a core filling film in g center of the channsl hole; a memory film
covering a sidewall of the channel hole, wherein the memaory film compwiseas a barrier
taver, g storage layver and a twnneling laver; and g channel laver sandwiched batween
the memaory film and the core filling film ({0116-01181,

Regarding claims 12-13, 20, Yang et al. disclose wherein the circult is further
configured to remove the fast charges from a portion of the storage layer associated
with the targel memory cell ({0044][0050h.

Hegarding claim 5, Yang et al. disclose further compriging: measwring 3 threshold
voltage of the targel memory cell during the second time period ({01311

Fegarding claim 6, Yang et al. disclose wharein the applving the read vollage
during the second time period comprises applying the read vollage when a vollage of
the unselected [op select gate is higher than a threshold vollags of an unssiected

memory celf {{0144]-01457).
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Regarding claim 7, Yang et al. disclose wharein the applving the read voltage
during the second time period comprises applyving the read voliage when a voltage of
the unselected top select gale eguals to a threshold voliage of an unsslecied memory
cell {10144,

Regarding claim 8, Yang et al. disclose wherain the applving the read vollags
during the second time period comprizes applying the read voltage when g vollage of
the unselected top select gale is lower than a threshold vollage of an unselected
memory cell JU144-0145].

Regarding claim 8, Yang et al. disclose wharein applying the prepars voltags
comprises applving a voltage in a range between 4V {0 7V [0137]).

Regarding claim 10, Yang et al. disclose wherein applying the pass voltage
comprises applving a voltage In a range betwean 5V o 8V ([0144]

Regarding claim 11, Yang et al. disclose wherein applving the off voltage
comprises applving a voltage about OV {Figure 16, OV [0182]).

Regarding claim 14, Yang et al. disclose wherein the removing the fast charges
comprises: removing the fast charges from the target memory cell 1o a naighboring
ungelected memory cell ([0183]).

Regarding claim 15, Yang et al. disclose wherein conducting the read-verification

opergtion comprises conducting a failed bit count in parallel ({O0561,]00771).

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THONG QUOC LE whose telephone number is

(5671)272-1783. The examiner can normally be reached 7:30AM-5:30PM.
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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, Amir Zarabian can be reached on 571-272-1852. 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.

/THONG Q LE/

Primary Examiner, Art Unit 2827
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ON

2022/07/19
10:50 AM

L13

2841561

L8 ans read AND verify

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

OR

ON

ON

2022/07/19
10:51 AM

L14

28

L8 AND read AND
verify

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,

OR

ON

ON

2022/07/19
10:52 AM

07/19/2022 05:00:34 PM Page 2 of 6
Workspace: 17324877 TL

Micron Ex. 1002, p. 285
Micron v. YMTC
IPR2024-00793



AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

L15

L14 AND read-
verifycation

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
10:52 AM

L16

L14 AND read-
verification

(US-PGPUB; USPAT:
USOCR: FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
10:52 AM

L17

L14 AND read WITH
verification

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

OR

ON

ON

2022/07/19
10:53 AM

L18

28

L14

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
10:53 AM

L19

32

L6

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
11:31 AM

L20

36

(Artificial Intelligence)
More Like:
US-20190371394-A1

Text:
(CN-111406289-A OR
WO-2019236153-A1
OR US-10636487-B2
OR US-11081180-B2
OR US-20200243138-

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

OR

ON

ON

2022/07/19
04:54 PM
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A1 OR DE- MC, MD, MY, NL, NO,
112019000157-T5 OR  |NZ, PH, PL, PT, RO,
US-10153051-B1 OR  |RS, SE, SG, S, SK,
US-20190318792-A1  |TH, TN, TR, TW, UA,
OR US-10482984-B2  |VN); FPRS; EPO;
OR CN-111406287-A |JPO; DERWENT;

OR W0-2019236152- |IBM_TDB)

A1 OR US-10438671-

B1 OR US-10726922-

B2 OR US-

20190371406-A1 OR

EP-3455857-B1 OR

WO-2019199371-A1

OR US-20190311772-

A1 OR US-10446244-

B1 OR DE-

112019000164-T5 OR

US-10269435-B1).did.

L21 28 L18 (US-PGPUB; USPAT; |OR ON ON 2022/07/19

USOCR; FIT (AU, AP, 04:54 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,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L22 485980  [((G11C16/04830R  [(US-PGPUB; USPAT; |OR ON ON 2022/07/19
G11C16/10 OR USOCR; FIT (AU, AP, 04:59 PM
G11C16/08 OR AT, BE, BG, BR, BY,

G11C11/5628 OR CA, CH, CN, CS, CU,
G11C11/5671 OR Cz, DD, DE, DK, EA,
G11C16/3427 OR EE, EP, ES, FI, FR, GB,
G11C16/24 OR HR, HU, ID, IE, IL, IS,
G11C16/26 OR IT, JP, KR, LT, LU, LV,
G11C11/5642 OR MA, OA, RU, SU, WO,
G11C16/0408 OR MC, MD, MY, NL, NO,
G11C2211/5641 OR  |NZ, PH, PL, PT, RO,
G11C16/3459 OR RS, SE, SG, SI, SK,
G11C2211/5621 OR  |TH, TN, TR, TW, UA,
G11C16/30 OR VN); FPRS; EPO;
G11C16/3418 OR JPO; DERWENT;
G11C16/14 OR IBM_TDB)
G11C16/16 OR
G11C16/32 OR
G11C16/3436 OR
G11C16/3445 OR
G11C11/5635 OR
G11C16/0466 OR
G11C16/349 OR
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G11C2211/563 OR
G11C7/12 OR
G11C11/4063 OR
G11C16/12 OR
G11C16/28 OR
G11C16/34 OR
G11C16/3454 OR
G11C16/3481 OR
G11C2211/562 OR
G11C2211/5625 OR
G11C2211/5642 OR
G11C2211/5648 OR
G11C5/145 OR
G11C7/14 OR
G11C7/222 OR
G11C8/08 OR
HO1L27/11582 OR
HO1L27/11556 OR
HO1L27/1157 OR
HO1L27/11548 OR
HO1L27/11595 OR
HO1L27/11524 OR
HO1L29/7884 OR
HO1L27/0255 OR
HO1L27/115 OR
HO1L27/11565 OR
HO1L27/2454 OR
HO1L27/249 OR
HO1L45/04 OR
HO1L45/06 OR
HO1L45/10 OR
HO1L45/145 OR
HO1L45/146 OR
HO1L27/11529 OR
GO6F11/1012 OR
GO6F11/1072 OR
GO6F11/186 OR
GO6F12/0246 OR
G06F12/0866).cpc. OR
(365/185.17 OR
365/185.22 OR
365/185.29 OR
365/185.01 OR
365/185.03 OR
365/185.05 OR
365/185.18 OR
365/185.19).ccls.)

L23 1120 L22 AND (unselect$3 (US-PGPUB; USPAT; |OR ON ON 2022/07/19
OR deselect$3) WITH |USOCR; FIT (AP, AT, 04:59 PM
select$3 ADJ gate AND |AU, CA, CH, CN, DD,
string$1 AND select$3 |DE, EA, EP, ES, FR,
ADJ word ADJ line$1 GB, JP, KR, OA, RU,
AND target AND read SU, WO); FPRS; EPO;
ADJ voltage AND pass |(JPO; DERWENT;
ADJ voltage IBM_TDB)
L24 0 L23 AND first ADJ (US-PGPUB; USPAT; |OR ON ON 2022/07/19
tiome ADJ period AND |[USOCR; FIT (AP, AT, 05:00 PM
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second ADJ period

AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

L25

11

L23 AND first ADJ time
ADJ period AND
second ADJ period

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
05:00 PM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.
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Equivalent of Form PTO/SB/08a (07-09)

Substitute for form 1449/PTO Complete if Known
Application Number 17/324,877
SECOND SUPPLEMENTAL Filing Date or 371(c) May 19, 2021
INFORMATION DISCLOSURE FD‘ath — S — TN
1rst Nameda Inventor 101N,
STATEMENT BY APPLICANT , £
Art Unit 2827
(Use as many sheets as necessary)
Examiner Name LE, THONG QUOC
Sheet | 1 | of | 1 Attorney Docket Number | 4123.0850002
U.S. PATENT DOCUMENTS
Document Number
Examiner . 1 - Publication Date Name of Patentee or Pages, Columns, Lines, Where
initials* Cite No. Number-Kind Code 2 (f MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant Figures Appear
known)
US1 2019/0294367 A1 | 09-26-2019 | Takada et al.
US2 2017/0076813 A1 | 03-16-2017 | Kato et al.
FOREIGN PATENT DOCUMENTS
Foreign P D L Pages, Columns,
Examiner Cite oreien ater; Ocum;nt PUbIIDI;?etmn Name of Patentee or ReleLvl:;f ’PZ‘S]]S;;ZS or |16
initials* No.l 1(;(111111:1(1;3; di?;g;ﬁ: - MMDD-YYYY Applicant of Cited Document RelevAa]r): :aifures
18962212.1

Examiner Signature

[ Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant. ' Applicant’s unique citation designation number (optional). > See
Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent
document. * Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. © Applicant is to place a
check mark here if English language Translation is attached.

Micron Ex. 1002, p. 290

Micron v. YMTC
IPR2024-00793



uspto

UNITED 5TATES
PATENT AND TRADEMARK OFFICE

Page 1 of 2

30k 1450
13- 1450
1

USHLO.gov

Alaxangriz, VA
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ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION #
17/324,877

RECEIPT DATE / TIME

09/02/2022 12:26:43 PM ET

ATTORNEY DOCKET #
4123.0850002

Title of Invention

METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

Application Information

APPLICATION TYPE

CONFIRMATION #
PATENT CENTER #

CUSTOMER #

CORRESPONDENCE
ADDRESS

Documents

DOCUMENTY

2022-08-02-Cover-Latter-{35-

4123-0850002 . pat

Utility - Nonprovisional Application
under 35 USC 111(a)

8686
60934473

26111

FAGES

]

2022-08-02-s1D82-FPleading- 8

4123, 06850002 pf

20

41

22
23

0850002, paf

9-02-3iDHZ2-5808a- 1

PATENT #

FILED BY Julia Vang
FILING DATE 05/19/2021

FIRST NAMED  Zilong CHEN
INVENTOR

AUTHORIZED BY Min Yang

TOTAL DOCUMENTS: 3

DESCRIPTION SIZE (KB
Miscellaneous incoming Letter 308 KB
Transmittal Letter 168 KB
information Disclosure 138 KB
Statemant (105 Form (GB0S)

Warning: This iz not a USPTO supplied 105 fillable form. Data in the form cannot be
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Page 2 of 2
DOCUMENT MESSAGE DIGEST{EHAS1Z)

2022-09-02-Cover-Letter-iDG- FETOCI3R3474E00ADZE40F0DERCO2B082E3063R2FCT141 D863
123-0850002.pdt 883027365701 50B8CTAFIR4G16E5BCTF7OR0CAETORFAATEREE
FTABDO0EE4D4A6DFAEACSOERTEF04F

4

2022-08-02-s1D82-Fleading- CEFT757DO7CF2000841CHEF1BAE3CI 87BB7358E210237F4FE
41253.0850002 pai SREDT7OIETR4CE0HTD4D20E34 TAT1585C18F41FROEBCHBABE4E

EREO0OR4EEBCA0CFB65FCE3EEDERAF

2022-08-02-s1D52-5B08a- 77R34B46TCZAASSTAOERF7OEGFAOECECI04D2FFEE82CCFERE
4123-0850002 pdf 3ER5DEI2605E2DEBCAZEAFOF 107 BFEOESTEREADESTADRRZATT

S184BCA4AAR4440FERDYEZBETTRCE48

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,
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Sterne Kessler

STERME KESOSLER GOLNETRIN & FOX

MIN YANG

STUDENT ASSOCIATE
202-772-8702

MYANG @STERNEKESSLER.COM

September 2, 2022

Commissioner for Patents Confirmation No. 8686
PO Box 1450 Art Unit 2827
Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re: U.S. Utility Patent Application
Appl. No. 17/324,877; Filed: May 19, 2021
For:  Method For Reading Three-Dimensional Flash Memory
First Named Inventor: Zilong CHEN
Our Ref: 4123.0850002

Commissioner:
Transmitted herewith for appropriate action are the following documents:

1. Online Credit Card Payment Authorization in the amount of $260 to cover the IDS
fee;

2. Second Supplemental Information Disclosure Statement;
3. Form PTO/SB/08a (1 sheet) listing 2 documents (US1-US2);
The above-listed items are filed electronically.

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

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

Sterpe, Keaster, Goidalein & Fox PLLG | 1100 New York &venus NW | Washinglon, L0, 30008
P 202.371.2800 | FR02.371.2540 | stemekesslarcom
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Commissioner for Patents
September 2, 2022
Page 2

M-Y/jcv
Enclosure(s)

Respectfully submitted,

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

/Min Yang/

Min Yang
Agent for Applicant
Registration No. 78,149

Sterne, Resslar, Goldstaln & Fox PLLC, | 1100 New York SAvenus NW | Washington, DG, 20005

P 202.37TLR600 | F202,371.2544 | sternehasalercom
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Zilong CHEN

Applicant: YANGTZE MEMORY
TECHNOLOGIES CO., LTD.

Application No.: 17/324,877
Filing Date: May 19, 2021

Confirmation No.: 8686
Art Unit: 2827

Examiner: LE, THONG QUOC
Atty. Docket: 4123.0850002

Title: METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

Second Supplemental Information Disclosure Statement

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

Commissioner:

Mail Stop Amendment

Listed on accompanying IDS Forms PTO/SB/08a or its equivalent and/or PTO/SB/08b 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. The numbering on this Second Supplemental Information Disclosure Statement is

a continuation of the numbering in Applicant’s Information Disclosure Statement filed on April 25,

2022 in connection with the above-captioned application.

Where the publication date of a listed document does not provide a month of publication, the

year of publication of the listed document is sufficiently earlier than the effective U.S. filing date

and any foreign priority date so that the month of publication is not in issue. Applicant has listed

publication dates on the attached IDS Forms based on information presently available to the

undersigned. However, the listed publication dates should not be construed as an admission that the

information was actually published on the date indicated.
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-2 Zilong CHEN
Application No.: 17/324,877

Applicant reserves the right to establish the patentability of the claimed invention over any

of the information provided herewith, and/or to prove that this information may not be prior art,

and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or

that information more material to the examination of the present patent application does not exist.

The Examiner is specifically requested not to rely solely on the material submitted herewith.

]1.

Applicant has checked the appropriate boxes below.

Statement under 37 C.F R. 1.704(d). Each item of information contained in this Information
Disclosure Statement: (i) was first cited in any communication from a patent office in a
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.
Filing under 37 C.F.R. § 1.97(b). This Information Disclosure Statement is being filed
within three months of the date of filing of a national application other than a continued

prosecution application (CPA), OR within three months of the date of entry of the national

! 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. 4123.0850002
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-3- Zilong CHEN
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stage as set forth in 37 C.F.R. § 1.491 in an international application, OR before the mailing

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

after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement
or fee is required.

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

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

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 CFR. § 1.97(e)(2).

X c. The required fee is provided through online credit card payment authorization in the

amount of $260 in payment of the fee under 37 CF R. § 1.17(p).

Atty. Dkt. No. 4123.0850002
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[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

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:

[Ja.

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

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

37 C.FR. § 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

Atty. Dkt. No. 4123.0850002
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application from the family list, if not already of record, are listed on the accompanying
SB/08A form. For the purposes of a statement under 37 CFR 1.97(e)(1), the United States or
other English language patent or published application are to be construed as being cited by
the foreign patent office. MPEP 609.04(b)(V).

The document(s) was/were cited in a search report by a foreign patent office in a counterpart
foreign application. Submission of an English language version of the search report that
indicates the degree of relevance found by the foreign office is provided in satisfaction of
the requirement for a concise explanation of relevance. MPEP 609.04(a)(I1I).

A concise explanation of the relevance of the non-English language document(s) appears
below in accordance with 37 C.F.R. § 1.98(a)(3).

In accordance with 37 C.F R. § 1.98(a)(2)(ii), no copies of U.S. patents and patent

application publications cited as documents US1-US2 on the attached IDS Form are

submitted.
Copies of the documents were cited by or submitted to the Office
in an IDS that complies with 37 C.F R. § 1.98(a)-(c) in Application No. , filed

, which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus,
copies of these documents are not attached. 37 CF.R. § 1.98(d).
It is expected that the examiner will review the prosecution and cited art in the parent

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

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

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

Atty. Dkt. No. 4123.0850002
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[ ]11. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,
Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-

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

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

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

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

applications and the art cited therein during examination.

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

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

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Min Yang/

Min Yang

Agent for Applicant

Registration No. 78,149
Date: __ September 2, 2022

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

18962322.1
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Alexandria, VA 22313-1450

Commissioner:

In reply to the Office Action dated July 26, 2022 (“Office Action™), Applicant submits the
following Remarks.

It is not believed that extensions of time are required beyond those that may otherwise be
provided for in documents accompanying this paper. However, if additional extensions of time are
necessary to prevent abandonment of this application, then such extensions of time are hereby
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Status of the Claims

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

1. (Original) A method for conducting a read-verification operation on a target memory cell in

a three-dimensional (3D) memory device, comprising:

applying, on an unselected top select gate of an unselected memory string, a prepare
voltage during a first time period and an off voltage during a second time period;

applying, on a selected word line associated with the target memory cell, the off
voltage during the first time period and a read voltage during the second time period; and

applying, on an unselected word line, a pass voltage during the first time period and
the second time period,

wherein the read-verification operation removes fast charges of the target memory

cell during the first time period.

2. (Original) The method of claim 1, further comprising:
applying, on a selected top select gate of a selected memory string containing the
target memory cell, a top select gate voltage during the first time period and the second time
period; and
applying, on a lower select gate of the selected memory string containing the target
memory cell, a lower select gate voltage during the first time period and the second time

period.

3. (Original) The method of claim 2, wherein the applying the top select gate voltage
comprises electrically connecting the selected memory string to a bit line; and the applying
the lower select gate voltage comprises electrically connecting the selected memory string to

an array common Source.

4. (Original) The method of claim 2, wherein the applying the pass voltage comprises applying
the pass voltage with a delay period after the selected top select gate and the lower select

gate are at the top select gate voltage and the lower select gate voltage, respectively.

5. (Original) The method of claim 1, further comprising:

Atty. Dkt. No. 4123.0850002
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10.

11.

12.

13.

14.

measuring a threshold voltage of the target memory cell during the second time

period.

(Original) The method of claim 1, wherein the applying the read voltage during the second
time period comprises applying the read voltage when a voltage of the unselected top select

gate is higher than a threshold voltage of an unselected memory cell.

(Original) The method of claim 1, wherein the applying the read voltage during the second
time period comprises applying the read voltage when a voltage of the unselected top select

gate equals to a threshold voltage of an unselected memory cell.

(Original) The method of claim 1, wherein the applying the read voltage during the second
time period comprises applying the read voltage when a voltage of the unselected top select

gate is lower than a threshold voltage of an unselected memory cell.

(Original) The method of claim 1, wherein applying the prepare voltage comprises applying

a voltage in a range between 4V to 7V.

(Original) The method of claim 1, wherein applying the pass voltage comprises applying a

voltage in a range between 5V to OV.

(Original) The method of claim 1, wherein applying the off voltage comprises applying a
voltage about OV.

(Original) The method of claim 1, wherein the removing the fast charges comprises:

removing the fast charges from a storage layer of the target memory cell.

(Original) The method of claim 1, wherein the removing the fast charges comprises:
removing electrical charges from shallow traps in the storage layer of the target

memory cell.

(Original) The method of claim 1, wherein the removing the fast charges comprises:
removing the fast charges from the target memory cell to a neighboring unselected

memory cell.
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15.

16.

17.

18.

(Original) The method of claim 1, wherein conducting the read-verification operation

comprises conducting a failed bit count in parallel.

(Original) A three-dimensional (3D) memory device, comprising:
a memory array, comprising a plurality of memory strings extending vertically
through a film stack of alternating conductive and dielectric layers, wherein:
each memory string comprises a plurality of memory cells; and
each memory cell is addressable through a word line and a bit line; and
a circuit of the memory array configured to conduct, on a target memory cell, a read-
verification operation for removing fast charges during a first time period, wherein the
circuit is configured to:
apply, on an unselected top select gate of an unselected memory string, a
prepare voltage during the first time period and an off voltage during a second time
period;
apply, on a selected word line associated with the target memory cell, the off
voltage during the first time period and a read voltage during the second time period;
and
apply, on an unselected word line, a pass voltage during the first time period

and the second time period.

(Original) The 3D memory device of claim 16, wherein the circuit is further configured to:
electrically connect a selected memory string containing the target memory cell to

the bit line and an array common source by applying a top select gate voltage on a selected

top select gate and applying a lower select gate voltage on a lower select gate during the first

time period and the second time period.

(Original) The 3D memory device of claim 17, wherein to remove the fast charges of the
target memory cell, the circuit is further configured to:

apply the top select gate voltage on the selected top select gate and the lower select
gate voltage on the lower select gate before applying the pass voltage on the unselected

word line.
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19.  (Original) The 3D memory device of claim 16, wherein each memory string comprises:
a channel hole;
a core filling film in a center of the channel hole;
a memory film covering a sidewall of the channel hole, wherein the memory film
comprises a barrier layer, a storage layer and a tunneling layer; and

a channel layer sandwiched between the memory film and the core filling film.

20.  (Original) The 3D memory device claim 19, wherein the circuit is further configured to
remove the fast charges from a portion of the storage layer associated with the target

memory cell.
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Remarks

Reconsideration of this Application is respectfully requested.

Claims 1-20 are pending in the application, with claims 1 and 16 being the independent
claims. No amendment is made in this reply.

Based on the following remarks, Applicant respectfully requests that the Examiner
reconsider all outstanding objections and rejections and that they be withdrawn.
Statement of Substance of Telephonic Examiner Interview

Examiner Thong Le is thanked for his time during a phone interview held on October 14,
2022, between the Examiner and Applicant’s representative Min Yang (Reg. #78,149). During the
interview, the outstanding rejections and the applied references were discussed. No agreement was
reached regarding allowability of the claims.

Rejections under 35 U.S.C. § 102

Claims 1-20 are rejected under 35 U.S.C. § 102(a)(1) as being allegedly anticipated by U.S.
Publication No. 2019/0371394 to Yang ef al. (“Yang”). (Office Action, pp. 35). Applicant
respectfully traverses these rejections.

Independent claim 1 recites, inter alia: “applying, on an unselected top select gate of an
unselected memory string, a prepare voltage during a first time period,” “applying, on a selected
word line associated with the target memory cell, the off voltage during the first time period,” and
“applying, on an unselected word line, a pass voltage during the first time period.” Independent
claim 16 recites similar distinguishing features. The Office Action relies on Yang’s Figures 11C-
11E and 15 to allegedly disclose all the features of independent claim 1. (Office Action, p. 3).
However, while Yang applies the 6V pre-charge voltage to SGD transistors and applies OV to

selected word lines during the pre-charge phase (t0-t3), the voltage signal 1511 applied to
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unselected word lines is OV during this period. (Yang, §[0185]-[0191], FIG. 15, which is
reproduced below for convenience). Yang only appears to apply the pass voltage to the unselected
word lines during the program phase (t3-t9) and the verify phase (19-t16). (/d.) Thus, Yang does not
anticipate claims 1 and 16. Applicant respectfully requests the anticipation rejection of claims 1 and

16 be withdrawn and claims 1 and 16 be passed onto allowance.

Yang, FIG. 15 (annotated).

Dependent claims 2-20 are likewise not unpatentable in view of Yang for at least the same

reasons as the independent claims 1 and 16 from which they respectively depend, and further in
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view of their own respective features. Applicant respectfully requests the rejections of claims 2-20
be withdrawn and these claims be passed onto allowance.
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 & FOXP.L.L.C.
/Min Yang/

Min Yang
Agent for Applicant
Registration No. 78,149

Date: __ October 20. 2022

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

188275252
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PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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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 11/04/2022 Certificate of Mailing or Transmission
STERNE, KESSLER. GOLDSTEIN & FOXP.LL.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ i States Postal Service with sufficient postage for first class mail in an envelope
1100 NEW YORK AVENUE, N.W. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
WASHINGTON, DC 20005 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)|

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

17/324.877 05/19/2021 Zilong CHEN 4123.0850002 8686

TITLE OF INVENTION: METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

| 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 02/06/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LE, THONG QUOC 2827 365-185020
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

- W " . 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.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document 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.

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
17/324,877 05/19/2021 Zilong CHEN 4123.0850002 8686
26111 7590 11/04/2022 | EXAMINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. LE, THONG QUOC
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 | ART UNIT PAPERNUMBER |

2827

DATE MAILED: 11/04/2022

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.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) » 17/324,877 CHEN et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
THONG Q LE 2827 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 10/20/2022.

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

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

3. The allowed claim(s) is/are 1-20 . 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) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 09/02/2022.

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.
/THONG Q LE/
Primary Examiner, Art Unit 2827

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20221028
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Application/Control Number: 17/324,877 Page 2
Art Unit: 2827

DETAILED ACTION
1. Amendment filed on 10/20/2022 has been entered.
2. Claims 1-20 are presented for examination.
Information Disclosure Statement

3. This office acknowledges receipt of the following items from the Applicant:

Information Disclosure Statement (IDS) filed on 09/02/2022.
4. Information disclosed and list on PTO 1449 was considered.

Reasons for Allowance

5. Claims 1-20 are allowed.

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

Claims 1-20 include allowable subject matter since the prior art made of record
and considered pertinent to the applicant’s disclosure does not teach or suggest the
claimed limitations. The prior art does not teach the claimed invention having a wherein
apply, on an unselected top select gate of an unselected memory string, a prepare
voltage during the first time period and an off voltage during a second time period;
apply, on a selected word line associated with the target memory cell, the off

voltage during the first time period and a read voltage during the second time period;

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THONG QUOC LE whose telephone number is
(671)272-1783. The examiner can normally be reached 7:30AM-5:30PM.

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: 17/324,877 Page 3
Art Unit: 2827

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, Amir Zarabian can be reached on 571-272-1852. 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.

/THONG Q LE/

Primary Examiner, Art Unit 2827
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i;34 877 CHEN et al.
H “ “HH Examiner Art Unit
THONG Q LE 2827

CPC

Symbol Type Version

G11C 3427 F 2013-01-01

G11C 0483 | 2013-01-01

G11C 08 | 2013-01-01

G11C 26 | 2013-01-01

HO1L 11582 | 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 20

/THONG Q LE/ 28 October 2022 . . -
Primary Examiner, Art Unit 2827 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No.: 20221028
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i;34 877 CHEN et al.

H “ “HH Examiner Art Unit
THONG Q LE 2827

INTERNATIONAL CLASSIFICATION
CLAIMED

G11C

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS
365 185.02
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
365 185.17 185.22 185.29 185.01 185.05 185.18

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/THONG Q LE/ 28 October 2022 . . -
Primary Examiner, Art Unit 2827 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No.: 20221028
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/324 877 CHEN et al.
Examiner Art Unit
THONG Q LE 2827

Claims renumbered in the same order as presented by applicant (] CPA (J T.D. [J R.1.47

CLAIMS

Final |Original

Final

Original|Final

Original

Final

Original|Final |Original|Final |Original|Final |Original|Final |Original

1

10

19

11

20

12

13

14

15

16

Ol N~ |WwIN

17

18

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 20

/THONG Q LE/
Primary Examiner, Art Unit 2827

(Primary Examiner)

28 October 2022 1 1+ pyint Claim(s) | 0.G. Print Figure

(Date) 1 6

U.S. Patent and Trademark Office

Part of Paper No.: 20221028
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Application/Control No.

Search Nofes 17/324.877

Applicant(s)/Patent Under Reexamination

CHEN etal.

“H“‘ Examiner
THONG Q LE

Art Unit

2827

CPC - Searched*

Symbol

Date

Examiner

G11C16/0483;G11C16/10;G11C16/08;G11C11/5628,G11C11/5671;
G11C16/3427,G11C16/24,G11C16/26;G11C11/5642;G11C16/0408;
G11C2211/56641;G11C16/3459;G11C2211/5621,G11C16/30;
G11C16/3418;G11C16/14,G11C16/16;G11C16/32;G11C16/3436;
G11C16/3445;G11C11/5635;G11C16/0466;G11C16/349;G11C2211/
563;G11C7/12;G11C11/4063;G11C16/12;G11C16/28;G11C16/34;
G11C16/3454;G11C16/3481;G11C2211/562;G11C2211/5625;
G11C2211/5642;G11C2211/5648,G11C5/145,G11C7/14;,G11C7/222
;G11C8/08;H01L27/11582;H01L27/11556;H01L27/1157;H01L27/
11548;H01L27/11595;H01L27/11524;H01L29/7884;H01L27/0255;
HO1L27/115;H01L27/11565 365/185.17;365/185.22;365/185.29;365/
185.01;365/185.03;365/185.05;365/185.18;365/185.19

10/28/2022

TL

CPC Combination Sets - Searched*

Symbol

Date

Examiner

US Classification - Searched*

Class Subclass

Date

Examiner

365/185.17;365/185.22;365/185.29;365/185.01;365/
185.03;365/185.05;365/185.18;365/185.19

10/28/2022

TL

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

the search.

Search Notes

Search Notes Date Examiner
PE2E searched 10/28/2022 TL
Inventor searched 10/28/2022 TL

U.S. Patent and Trademark Office
Page 1 of 2

Part of Paper No.: 20221028
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Nofes 17/324.877 CHEN et al.
H“”H“H “Hm “ “H“‘ o o
THONG Q LE 2827
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
Interference searched 10/28/2022 TL

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20221028

Micron Ex. 1002, p. 328
Micron v. YMTC
IPR2024-00793



Index of Claims

17/324,877

Application/Control No.

CHEN etal.

Applicant(s)/Patent Under Reexamination

““ Examiner
THONG Q LE

Art Unit

2827

v Rejected

- Cancelled

Non-Elected

Appeal

= Allowed

+ | Restricted

Interference

Objected

CLAIMS

Claims renumbered in the same order as presented by applicant

(O cpPA

O R.1.47

CLAIM

DATE

Final Original | 07/19/2022

10/28/2022
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator [Equivalents
L1 1666056 |memory AND three- (US-PGPUB; USPAT; |OR ON ON 2022/07/18
dimensional USOCR; FIT (AU, AP, 09:47 AM
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L2 1080 L1 AND (unselect$3 OR|(US-PGPUB; USPAT; |OR ON ON 2022/07/18
deselect$3) WITH USOCR; FIT (AU, AP, 10:11 AM
select$3 ADJ select$3 |AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L3 229 L2 AND (unselect$3 OR|(US-PGPUB; USPAT; |OR ON ON 2022/07/18
deselect$3) WITH USOCR; FIT (AU, AP, 10:13 AM
select$3 ADJ gate AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L4 140 L2 AND (unselect$3 OR|(US-PGPUB; USPAT; [OR ON ON 2022/07/18
deselect$3) WITH USOCR; FIT (AU, AP, 10:14 AM
select$3 ADJ gate AND |AT, CA, CH, CN, DD,
string$1 DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L5 75 L2 AND (unselect$3 OR|(US-PGPUB; USPAT; |OR ON ON 2022/07/18
deselect$3) WITH USOCR; FIT (AU, AP, 10:14 AM
select$3 ADJ gate AND |AT, CA, CH, CN, DD,
string$1 AND select$3 |DE, EA, EP, ES, FR,
ADJ word ADJ line$1 GB, JP, KR, OA, RU,
AND target SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L6 32 L2 AND (unselect$3 OR|(US-PGPUB; USPAT; |OR ON ON 2022/07/18
deselect$3) WITH USOCR; FIT (AU, AP, 10:15 AM
select$3 ADJ gate AND |AT, CA, CH, CN, DD,
string$1 AND select$3 |DE, EA, EP, ES, FR,
ADJ word ADJ line$1 GB, JP, KR, OA, RU,
AND target ANDread |SU, WO); FPRS; EPO;
ADJ voltage AND pass |JPO; DERWENT;
ADJ voltage IBM_TDB)
L7 28 L6 AND period (US-PGPUB; USPAT; |OR ON ON 2022/07/18
USOCR; FIT (AU, AP, 11:52 AM
AT, CA, CH, CN, DD,
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DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L8

28

L6 AND period AND
voltage

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

OR

ON

ON

2022/07/18
11:52 AM

L9

L8 AND first ADJ period

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
10:49 AM

L10

L8 AND first ADJ period
AND second ADJ
period

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
10:50 AM

L11

L8 AND first ADJ tiome
ADJ period AND
second ADJ period

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

OR

ON

ON

2022/07/19
10:50 AM

L12

L10

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
10:50 AM

L13

2841561

L8 ans read AND verify

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

OR

ON

ON

2022/07/19
10:51 AM

L14

28

L8 AND read AND
verify

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,

OR

ON

ON

2022/07/19
10:52 AM
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AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

L15

L14 AND read-
verifycation

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
10:52 AM

L16

L14 AND read-
verification

(US-PGPUB; USPAT:
USOCR: FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
10:52 AM

L17

L14 AND read WITH
verification

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT:
IBM_TDB)

OR

ON

ON

2022/07/19
10:53 AM

L18

28

L14

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
10:53 AM

L19

32

L6

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/07/19
11:31 AM

L20

36

(Artificial Intelligence)
More like doc:
US-20190371394-A1

Text:
(CN-111406289-A OR
WO-2019236153-A1
OR US-10636487-B2
OR US-11081180-B2
OR US-20200243138-

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

OR

ON

ON

2022/07/19
04:54 PM
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A1 OR DE- MC, MD, MY, NL, NO,
112019000157-T5 OR  |NZ, PH, PL, PT, RO,
US-10153051-B1 OR  |RS, SE, SG, S, SK,
US-20190318792-A1  |TH, TN, TR, TW, UA,
OR US-10482984-B2  |VN); FPRS; EPO;

OR CN-111406287-A |JPO; DERWENT;

OR W0-2019236152- |IBM_TDB)

A1 OR US-10438671-

B1 OR US-10726922-

B2 OR US-

20190371406-A1 OR

EP-3455857-B1 OR

WO-2019199371-A1

OR US-20190311772-

A1 OR US-10446244-

B1 OR DE-

112019000164-T5 OR

US-10269435-B1).did.

L21 28 L18 (US-PGPUB; USPAT; |OR ON ON 2022/07/19

USOCR; FIT (AU, AP, 04:54 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,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L22 485980  [((G11C16/04830R  [(US-PGPUB; USPAT; |OR ON ON 2022/07/19
G11C16/10 OR USOCR; FIT (AU, AP, 04:59 PM
G11C16/08 OR AT, BE, BG, BR, BY,

G11C11/5628 OR CA, CH, CN, CS, CU,
G11C11/5671 OR Cz, DD, DE, DK, EA,
G11C16/3427 OR EE, EP, ES, FI, FR, GB,
G11C16/24 OR HR, HU, ID, IE, IL, IS,
G11C16/26 OR IT, JP, KR, LT, LU, LV,
G11C11/5642 OR MA, OA, RU, SU, WO,
G11C16/0408 OR MC, MD, MY, NL, NO,
G11C2211/5641 OR  |NZ, PH, PL, PT, RO,
G11C16/3459 OR RS, SE, SG, SI, SK,
G11C2211/5621 OR  |TH, TN, TR, TW, UA,
G11C16/30 OR VN); FPRS; EPO;
G11C16/3418 OR JPO; DERWENT;
G11C16/14 OR IBM_TDB)
G11C16/16 OR

G11C16/32 OR

G11C16/3436 OR

G11C16/3445 OR

G11C11/5635 OR

G11C16/0466 OR

G11C16/349 OR
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G11C2211/563 OR
G11C7/12 OR
G11C11/4063 OR
G11C16/12 OR
G11C16/28 OR
G11C16/34 OR
G11C16/3454 OR
G11C16/3481 OR
G11C2211/562 OR
G11C2211/5625 OR
G11C2211/5642 OR
G11C2211/5648 OR
G11C5/145 OR
G11C7/14 OR
G11C7/222 OR
G11C8/08 OR
HO1L27/11582 OR
HO1L27/11556 OR
HO1L27/1157 OR
HO1L27/11548 OR
HO1L27/11595 OR
HO1L27/11524 OR
HO1L29/7884 OR
HO1L27/0255 OR
HO1L27/115 OR
HO1L27/11565 OR
HO1L27/2454 OR
HO1L27/249 OR
HO1L45/04 OR
HO1L45/06 OR
HO1L45/10 OR
HO1L45/145 OR
HO1L45/146 OR
HO1L27/11529 OR
GO6F11/1012 OR
GO6F11/1072 OR
GO6F11/186 OR
GO6F12/0246 OR
G06F12/0866).cpc. OR
(365/185.17 OR
365/185.22 OR
365/185.29 OR
365/185.01 OR
365/185.03 OR
365/185.05 OR
365/185.18 OR
365/185.19).ccls.)

L23 1120 L22 AND (unselect$3 (US-PGPUB; USPAT; |OR ON ON 2022/07/19
OR deselect$3) WITH |USOCR; FIT (AP, AT, 04:59 PM
select$3 ADJ gate AND |AU, CA, CH, CN, DD,
string$1 AND select$3 |DE, EA, EP, ES, FR,
ADJ word ADJ line$1 GB, JP, KR, OA, RU,
AND target AND read SU, WO); FPRS; EPO;
ADJ voltage AND pass |(JPO; DERWENT;
ADJ voltage IBM_TDB)
L24 0 L23 AND first ADJ (US-PGPUB; USPAT; |OR ON ON 2022/07/19
tiome ADJ period AND |[USOCR; FIT (AP, AT, 05:00 PM
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second ADJ period AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L25 11 L23 AND first ADJ time [(US-PGPUB; USPAT; [OR ON ON 2022/07/19
ADJ period AND USOCR; FIT (AP, AT, 05:00 PM
second ADJ period AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L26 1174 (unselect$3 OR (US-PGPUB; USPAT; |OR ON ON 2022/10/28
deselect$3) WITH USOCR; FIT (AP, AT, 10:15 AM
select$3 ADJ gate AND |AU, CA, CH, CN, DD,
string$1 AND select$3 |DE, EA, EP, ES, FR,
ADJ word ADJ line$1 GB, JP, KR, OA, RU,
AND target ANDread |SU, WO); FPRS; EPO;
ADJ voltage AND pass |JPO; DERWENT;
ADJ voltage IBM_TDB)
L27 150 L26 AND selected ADJ |(US-PGPUB; USPAT; |OR ON ON 2022/10/28
word ADJ line WITH USOCR; FIT (AU, AP, 10:16 AM
target WITH cell AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L28 44 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2022/10/28
Similar to: USOCR; FIT (AU, AP, 10:18 AM
17/324,877 with 0 CPC |AT, CA, CH, CN, DD,
Selections and 0 Text |DE, EA, EP, ES, FR,
Selections GB, JP, KR, OA, RU,
Text: SU, WO))
(CN-111406288-A OR
KR-20200062351-A OR
US-10438671-B1 OR
KR-102327113-B1 OR
WO-2019245607-A1
OR EP-3685383-A1 OR
US-20180233207-A1
OR US-10438674-B2
OR US-9972399-B2 OR
US-20180033492-A1
OR WO0-2019221791-
A1 OR US-10269570-
B2 OR US-
20190355429-A1 OR
US-10522232-B2 OR
US-10937655-B2 OR
TW-201946065-A OR
US-20190206690-A1
OR KR-20220068541-A
OR US-20190392894-
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A1 OR CN-111149169-
B OR US-9620232-B2
OR US-20160232981-
A1 OR US-10825513-
B2 OR CN-113066518-
A OR US-
20190066793-A1 OR
US-10388381-B2 OR
US-20210398593-A1
OR US-10553298-B1
OR US-20200035312-
A1 OR TW-202123244-
A OR WO-2021114011-
A1 OR US-
20210174852-A1 OR
EP-3891747-A1 OR
US-20190333592-A1
OR CN-111149169-A
OR US-10510425-B2
OR US-20180277231-
A1 OR JP-7132444-B2
OR US-9349478-B2 OR
JP-2018156714-A OR
US-11222674-B2 OR
TW-I728674-B OR CN-
110400588-A OR KR-
20190123981-A OR
KR-102414186-B1 OR
KR-20170114349-A OR
KR-20210120072-A OR
US-9595345-B2 OR
US-20190164609-A1
OR US-10373687-

B2).did.
L29 45 (Artificial Intelligence) | (US-PGPUB; USPAT: [OR ON ON 2022/10/28
Similar to: USOCR: FIT (AU, AP, 10:20 AM

17/324,877 with 3 CPC |AT, CA, CH, CN, DD,
Selections and 2 Text |DE, EA, EP, ES, FR,
Selections GB, JP, KR, OA, RU,
Text: SU, WO))
(US-20180233207-A1
OR US-10438674-B2
OR US-9972399-B2 OR
US-20180033492-A1
OR US-10937655-B2
OR US-10269570-B2
OR US-20190206690-
A1 OR KR-
20200062351-A OR
CN-111406288-A OR
WO-2019245607-A1
OR EP-3685383-A1 OR
US-10438671-B1 OR
KR-102327113-B1 OR
US-20210398593-A1
OR US-20160232981-
A1 OR US-9620232-B2
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OR KR-20170114349-A
OR US-20190066793-
A1 OR US-10388381-
B2 OR KR-102414186-
B1 OR WO-
2021261744-A1 OR
KR-0161413-B1 OR
KR-20180013111-A OR
US-20190164609-A1
OR US-10373687-B2
OR TW-1707346-B OR
US-20220301628-A1
OR JP-
WO02006059375-A1 OR
TW-202215651-A OR
CN-107393590-B OR
US-9672917-B1 OR
WO-2006059375-A1
OR TW-201804474-A
OR JP-4698605-B2 OR
CN-108320772-B OR
WO-2019221791-A1
OR CN-111149169-B
OR US-20060215477-
A1 OR US-10971232-
B2 OR CN-107665721-
B OR US-7251161-B2
OR US-10236064-B2
OR US-20190051355-
A1 OR CN-113066518-
A OR TW-201946065-A
OR US-20190355429-
A1 OR US-
20150221387-A1 OR
US-10522232-B2 OR
US-20190392894-A1
OR US-20190122734-
A1).did.

L30

L29 AND first ADJ time
ADJ period

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WOY))

OR

ON

ON

2022/10/28
10:46 AM

L31

L29 AND first ADJ time
ADJ period AND read-
verification

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WOY))

OR

ON

ON

2022/10/28
10:48 AM

L32

45

L29

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WOY))

OR

ON

ON

2022/10/28
10:48 AM
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L33 472094 ((G11C16/0483 OR (US-PGPUB; USPAT; |OR ON ON 2022/10/28

G11C16/0466 OR USOCR; FIT (AU, AP, 10:50 AM
G11C16/08 OR AT, CA, CH, CN, DD,

G11C16/10 OR DE, EA, EP, ES, FR,

G11C16/3459 OR GB, JP, KR, OA, RU,

G11C11/5628 OR SuU, WO))

G11C16/30 OR
G11C16/26 OR
G11C16/3427 OR
G11C16/24 OR
G11C16/32 OR
G11C16/3418 OR
G11C11/5671 OR
G11C16/12 OR
G11C16/3404 OR
G11C16/06 OR
G11C16/34 OR
G11C5/147 OR
G11C16/0408 OR
G11C16/14 OR
G11C2211/5621 OR
G11C16/16 OR
G11C17/08 OR
G11C11/4074 OR
G11C11/4094 OR
G11C11/5642 OR
G11C16/04 OR
G11C16/0425 OR
G11C7/14 OR
G11C8/08 OR
G11C8/14 OR
G11C11/5635 OR
G11C16/0433 OR
G11C16/0458 OR
G11C16/20 OR
G11C16/28 OR
G11C7/065 OR
G11C7/10 OR
G11C7/1006 OR
G11C7/1051 OR
G11C7/1078 OR
G11C7/12 OR
G11C7/22 OR
G11C8/10 OR
HO01L27/11582 OR
HO01L27/11573 OR
HO01L27/11524 OR
HO01L27/11568 OR
HO01L27/1157 OR
HO01L27/11556 OR
HO01L21/28141 OR
HO01L27/11519 OR
HO01L27/11565 OR
HO01L29/40114 OR
HO01L29/513 OR
HO01L29/7884 OR
HO01L29/7926 OR
HO01L23/528 OR
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HO1L27/11521 OR
HO1L27/11529 OR
HO1L29/40117 OR
HO1L29/42344 OR
HO1L29/7883 OR
HO1L29/7885 OR
HO1L21/28568 OR
HO1L21/31116 OR
HO1L21/76802 OR
HO1L21/76879 OR
HO1L27/0207 OR
HO1L27/115 OR
HO1L27/11517 OR
HO1L27/11526 OR
HO1L27/11551 OR
HO1L27/11558 OR
HO1L27/1156 OR
HO1L27/11578 OR
HO1L27/1203 OR
HO1L27/2454 OR
HO1L27/249 OR
HO1L29/0649 OR
HO1L29/0847 OR
HO1L29/1095 OR
HO1L29/42328 OR
HO1L29/7889 OR
HO1L45/04 OR
HO1L45/06 OR
HO1L45/085 OR
HO1L45/1226 OR
HO1L45/146).cpc. OR
(365/185.17 OR
365/185.02 OR
365/185.18 OR
365/230.03).ccls. OR
("LEE; HEE YOUL".ine.
OR "SEO; JI
HYUN".ine. OR "CHEN;
HONG-YAN".ine. OR
"CHEN HONG-
YAN".ine.))

L34 1

L33 AND first ADJ time
ADJ period AND read-
verification

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WOY))

OR

ON

ON

2022/10/28
10:50 AM

L35 36

L20

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

ON

ON

2022/10/28
11:37 AM

L36 2

L32 AND L35

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,

OR

ON

ON

2022/10/28
11:38 AM
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AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, 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 1 L33 AND first ADJ time |(US-PGPUB; USPAT) |OR ON ON 2022/10/28
ADJ period AND read- 10:50 AM
verification

10/28/2022 11:41:43 AM
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SECOND SUPPLEMENTAL  [FilingDatcor371®) | o 10 2001
INFORMATION DISCLOSURE FD‘ati' T — 7 (’JILDEN
s amed 1nventor 11on
STATEMENT BY APPLICANT , £
Art Unit 2827
(Use as many sheets as necessary)
Examiner Name LE, THONG QUOC
Sheet | 1 | of | 1 Attorney Docket Number | 4123.0850002
U.S. PATENT DOCUMENTS
Document Number
Examiner . 1 - Publication Date Name of Patentee or Pages, Columns, Lines, Where
initials* Cite No. Number-Kind Code 2 (f MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant Figures Appear
known)
US1 2019/0294367 A1 | 09-26-2019 | Takada et al.
US2 2017/0076813 A1 | 03-16-2017 | Kato et al.
FOREIGN PATENT DOCUMENTS
Foreign P D L Pages, Columns,
Examiner Cite T aleI; OCum;Ht PUb]IDIZ?et ot Name of Patentee or ReleLvl:];S b;ZB;;ZS or [T6
initials* No.l 1(;(111111:1(1;3; di?;g;ﬁ: - MMDD-YYYY Applicant of Cited Document RelevAa]r): :aifures
18962212.1
Examiner Signature e O TR/ [ Date Considered | B AE 00D

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant. ' Applicant’s unique citation designation number (optional). > See
Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent
document. * Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. © Applicant is to place a
check mark here if English language Translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /T.Q.L/
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Sterne Kessler

MIN YANG STERME BRSBLER GOLUSTRIN & FOY

STUDENT ASSOCIATE
202-772-8702
MYANG(@STERNEKESSLER.COM

February 1, 2023

Commissioner for Patents Confirmation No. 8686
PO Box 1450 Attn: Mail Stop Issue Fee
Alexandria, VA 22313-1450

Re: Allowed U.S. Utility Patent Application
Appl. No. 17/324,877, Filed: May 19, 2021
For:  Method For Reading Three-Dimensional Flash Memory
First Named Inventor: Zilong CHEN
Our Ref: 4123.0850002

Commissioner:

In response to the Notice of Allowance and Fee(s) Due dated November 4, 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 to cover:
$1,200 — 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.

/Min Yang/
Min Yang
Agent for Applicant
Registration No. 78,149
M-Y/jcv
Enclosure(s)

Sterpe, Keaster, Goidalein & Fox PLLG | 1100 New York &venus NW | Washinglon, L0, 30008
P 202.371.2800 | FR02.371.2540 | stemekesslarcom
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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 11/04/2022 Certificate of Mailing or Transmission
STERNE, KESSLER. GOLDSTEIN & FOXP.LL.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ i States Postal Service with sufficient postage for first class mail in an envelope
1100 NEW YORK AVENUE, N.W. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
WASHINGTON, DC 20005 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)|

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

17/324.877 05/19/2021 Zilong CHEN 4123.0850002 8686

TITLE OF INVENTION: METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

| 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 02/06/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LE, THONG QUOC 2827 365-185020
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent f‘ront page, list Sterne, Kessler, Goldstein
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1. & Fox P.LL.C

M| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Yangtze Memory Technologies Co., Ltd. Wuhan, Hubei, CHINA

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

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

X Etectronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)
@ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 19-0036

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
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 /Min Yang/ Date February 1, 2023
Typed or printed name Min Yang Registration No. 78,149
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Zilong CHEN Confirmation No.: 8686
Applicant: YANGTZE MEMORY Art Unit: 2827
TECHNOLOGIES CO., LTD.

Application No.: 17/324,877 Examiner: LE, THONG QUOC
Filing Date: May 19, 2021 Atty. Docket: 4123.0850002

Title: METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

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 November 4, 2022.
Comments on Statement of Reasons for Allowance

Applicant notes the Examiner’s Statement of Reasons for Allowance presented on page 2 of
the Notice of Allowance. Applicant 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.
/Min Yang/

Min Yang

Agent for Applicant

Registration No. 78,149
Date: __February 1, 2023

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600
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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 #
FI324,877 QR/01/2083 11:40:27 AMEY 4123.0850002

Title of Invention
METHOD FOR READING THREE-DIMENGIONAL FLASH MEMORY

Application Information

APPLICATION TYPE  {tili 13: - Nonpr r:%vm an a Application PATENT #
under 35 USO 111(

CONFIRMATION # 8888 FILED BY .iiiia Vang
PATENT CENTER # §1523533 AUTHORIZED BY  Mir Yang
CUSTOMER # 28111 FILING DATE  05/13/2021
CORRESPONDENCE - FIRST NAMED  Fifong GHEN
ADDRESS INVENTOR )

Payment Information

ZAEL oA AgoN CaETuTonzED

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

1501 UTILITY I88UE FER 1200.00 1200.00
TOTAL AMOUNT: $1,200.00

This Acknowledgement Recsipt evidences raceipt on the noted date by the USPTG of the indicaled documents, characterized
by the applicant, and including pagse counts, whare appi i, sorves as evidence of receipt similar 10 a Post Card, as
described in MPER 504

New Applications Under 38 WS.G, 111

i a new applicalion s being fled and the application includes ths necessary componanis for filing date {see 37 CFR 1.83{b)-(ch
and MPEP 508}, a Filing Receipt (37 GFR 1.54) wili b issued In dus cowss and the dale shown on this Ackmwiedg;ament
Receipt will asiabiish the filing dals of the application

National Stage of an international Application under 38 US.C. 87

)

# & Himely subrmission o enter the national stage of an international apssF ion s compliant with the conditions of 33 1ULS.C.
371 and othar applicabls requirerneanis a Form FOT/DOEDR03 indicating acceptance of the application as a national stage
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ubmission under 35 UL.8.C. 371 will be issued In addition 1o the Filing Recsipt, in dus coursea.

MNew International Application Flled with the USPTD as a Hocelving Offics
i a new intarnalional application i baing fHed and the international application includes the nacassary componants for an
international filing dale (see PCT Article 11 and MPEF 1810}, a
International Filing Date (Form RPCT/ROM 05} will be

and the date shown on this Acknowledgement Receipt will establish the mternational filing dale of the application,

intification of the International Application Number and of the

ped in due course, subjsct 1o preseriptions concerning national securily,
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UNITED 5TATES
PATENT AND TRADEMARK OFFICE

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/324,877 02/01/2023 11:40:27 AM ET 4123.0850002

Title of Invention
METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY

Application Information

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

CONFIRMATION # 8686 FILED BY Julia Vang
PATENT CENTER # 61525593 FILING DATE  05/19/2021
CUSTOMER # 26111 FIRST NAMED  Zilong CHEN
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Min Yang
ADDRESS
Documents TOTAL DOCUMENTS: 3
DOCUMENT PFAGES  DESCRIPTION SIZE (KB}
2023-02-01-Cover-Latier- 1 Miscellaneous incoming Letter 217 KB

4123.0850002 pdt

2023-02-01-lssue-Fee-4123- i Issus Fee Payment (FTO-858) 260 KB
Q850002 FDF

2023-02-01-Comments- i Post Allowance Communication 126 KB
Statement-Heasons-for- - neoming
Allowance-4125-0850002. pdt

Digest

DOCUMENTY MESSAGE DIGEST{SHA-B1Z}
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2003-02-01-Cover-Latter- SFADBR7DZTIEQC2EIET7RRZECARECESFFTTFICH4AIRTTFADEC

4123.0850002. pcif FATOIRZBR423E1804D6A3G740B4ATAE070078CT7FEORRTTRERQT TS
EOEACTASEALSBCOCSDSAZEBOATREREC

023-02-01-lssus-Fee-4123- SADCAABA4DZIS0ARFSCI3DIZABR2EDBR2Z8ZEC2R8A18BEBCE

G&iaﬁ@(&Q.PDF 1918430D000COR18ANS4CT ESABBF2E4D27RI40P08EFEROAGRER
J40DAFOST7EFI30ARR0ERCCOCAFFFD

2023-02-01-Comments- BROORICCRBDESRZDAR4BEESTAFDORECACRAQCCDARSFAMIC

Statemeni-Reasong-for- SRIESACTOESS T ACEBCFF7a7H10183843E77ANGRRCHEEDRDY

Allowance-4123-0850002 pdf FEO12885E0E0000AB41333FE351F2470

This Acknowladgemeant Receipt svidences racsipt ont the notad gate by the USPTO of the indicaled cocuments, characiarizaed
oy tha applicant, and including page counts, whers appicable. I serves as avidance of racelpt similar o a Post Card, as
described in MPEP 503

MNew Applications Under 35 U.8.C, 114

i a new application {8 baing fled and the application inciudes the necessary companenis for fing dale {ses 37 OFR1.53{b)-(ch
ancd MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in dus course and the date shown on this Acknowledgement
Feceipt will astabiish the {iling date of the applicadion

National Stage of an iInternational Application under 35 US.C. 371
i a timely submission 1o enter the national stage of an international application is compiliant with the conditions of 33 U.8.C
371 and other applicable requiraments a Form PC JG03 Ind: (dnq acceptanca of the application as a national stage

submission under 33 ULS.C, 371 will be issusd in addition {o the Filing Recsipt, in dus course.

New Infernational Application Flled with the USPTQ as a Recelving Office

# & new nternational appiication is being fed and the internalional application includes the necessary components for an
infernational fiing date (ses PCT »’\e*u = 11 and MPEP 1810}, a Notification of the Inlernational Application Number and of the
international /RGT0E) will be issuad in dus courss, subject fo prascriptions concarming national security,
and the date shown on this m.kr:mwcagemwt Receipt will astablish the intarmational filing date of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/324,877 03/07/2023 11600342 4123.0850002 8686
26111 7590 02/15/2023

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 7 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):

Zilong CHEN, Wuhan, CHINA;
Xiang FU, 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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