Doc Code: PA.. PTO/AIA/B2A {07-13)
s y .
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required o respond fo a collection of information unless it displays a vatid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

\. J

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIAB2B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the appiication.

Application Number N/A

Filing Date N/A

Jianquan Jia

First Named Inventor

Title NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

Art Unit N/A
Examiner Name N/A

Attorney Docket Number |[YMTPQO26T1USA3
SIGNATURE of Applicant or Patent Practitioner

Signature /Roger Chen/ Date (Optional) 1 2/1 1 /201 9

Name Roger Chen Segiztration 67314
umbper

Title {if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4{(d) for signature requirements and certifications. if
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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.8.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 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, cail 1-800-PTQ-919% and select option 2.
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2019-00232-YMTC (YMT-P0261-USA3}

Atty. Docket No. YMTP0261USA3

COMBINED DECLARATION AND ASSIGNMENT

DECLARATION
As the below named inventors, I hereby declare that:
This declaration is directed to:
X The attached application, or

{1 United States application or PCT international application number
filed on

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

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

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

ASSIGNMENT

In consideration of the sum of One Dollar ($1.00) or equivalent and other good
and valuable consideration paid fo 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 Room 7018, No.18,
Huaguang Boulevard, Guandong Tech. Industrial Park, Donghu Development Area,
Hongshan District, Wuhan City, Hubei Province 430074, P.R.C. (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 NON-VOLATILE MEMORY DEVICE
AND CONTROL METHOD 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

(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,

Pageiof3
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1

2019-00232-YMTC {YMT-P0261-USA3)

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 enjoved 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 27765 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 3
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2019-00232-YMTC (YMT-PO261-USA3)

IN WITNESS WHEREOQF, executed by the below named inventors on the date

opposite his/her name.

LEGAL NAME OF INVENTOR

Inventor: liangquan Jia Date: }01?. {f. 07

Signature of Inventor: j?M?{,{an T

LEGAL NAME OF INVENTOR

Inventor: Ying Cui Date: }é}}% / ﬁ.O?

Signature of Inventor: \Fmg vy

LEGAL NAME OF INVENTOR

Inventor: Kaikai You Date:__29[G . 11,07

Signature of Inventor: __kead, Jag Yon

Page3of3
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Doc Code: ECOMM . AUTH/ECOMM.WTDW
Doc Description: internet Communications Authorized/internet Communications Authorization Withdrawn

PTO/SB/435 (11-15})

4 AUTHORIZATION FOR INTERNET Application No. N/A N
COMMUNICATIONS IN A PATENT | FilingDate N/A
APPLICATION OR REQUEST TO First Named tnventor Jianquan Jia
WITHDRAW AUTHORIZATION FOR | Artunit NfA
INTERNET COMMUNICATIONS | Bxaminer Name N/A
Practitioner Docket No. | YMTP0261USA3 )
To: Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

1. To authorize permission for Internet Communications.

Recognizing that {nternet communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

il. To withdraw authorization for Internet Communications.

The authorization given on , to the USPTO to communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

{am the

applicant.

attorney or agent of record. Registration number 67314

attorney or agent acting under 37 CFR 1.34. Registration number

/Roger Chen/ 12/11/2019
Signature Date
Roger Chen 3027291562
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities
must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, that is
presented on behalf of a juristic entity, regardless of application filing date}. Submit multiple forms if more than one signature is required, see
below*.

D * Total of forms are submitted.

Micron Ex. 1015, p. 6
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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 o the requirements of the Act, please be advised thai: (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.8.C 552a). Records from
this system of records may be disclosed to the Department of Juslice 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 1o a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of seftlement 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 penains, 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, o the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or histher 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, 10 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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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

L. Attorney Docket Number | YMTP0261USA3
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

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
‘ El lianquan | lia | El
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
City |[uhan City, Hubei Province J|Country of Residence | N |

Mailing Address of Inventor:

Address 1 Room 7018, No_18, Huaguang Boulevard, Guandong Tech. Industrial Park,
Address 2 Donghu Development Area, Hongshan District
City | INuhan City, Hubei Province I State/Province ‘ ‘
Postal Code ‘ | ‘ Countryi ‘ )CN
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [ Jrine | Cui e
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service
City |Nuhan City, Hubei Province I Country of Residence i FN I

Mailing Address of Inventor:

Address 1 Room 7018, No_18, Huaguang Boulevard, Guandong Tech. Industrial Park,
Address 2 Donghu Development Area, Hongshan District

City | INuhan City, Hubei Province I State/Province ‘ ‘

Postal Code ‘ | ‘ Countryi ‘ )CN

Inventor 3
Legal Name

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. 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 | YMTP0261USA3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

Prefix| Given Name Middle Name Family Name Suffix

‘ El I(aikai | |{ou | El
Residence Information (Select One) US Residency (@) Non US Residency Active US Military Service

City |Nuhan City, Hubei Province I Country of Residence i FN I

Mailing Address of Inventor:

Address 1 Room 7018, No_18, Huaguang Boulevard, Guandong Tech. Industrial Park,
Address 2 Donghu Development Area, Hongshan District

City | Jvuhan City, Hubei Province | state/Province ‘ ‘

Postal Code ‘ | ‘ Countryi ‘ )CN

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 GFR 1.33(a).

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

Customer Number P7765

Email Address rogerchen@naipo.com | [ Add Email | |Remove Email
Application Information:

Title of the Invention NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

Attorney Docket Number| [YMTP0261USA3 Small Entity Status Claimed [ |

Application Type Nonprovisional v

Subject Matter | Hility -

Total Number of Drawing Sheets (if any) 4 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an applicaticn 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 demestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and "Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country 7

filed application

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. 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.

YMTPO261USA3

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

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

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

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

Representative Information:

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

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

¢ Customer Number US Patent Practitioner

P7765

Please Select One: (O Limited Recognition (37 CFR 11.9)

Customer Number

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

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

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

PCT/CN2019/112409 2019-10-22

Continuation of

4

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

Foreign Priority Information:

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

EFS Web 2.2.12
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

YMTPO261USA3

Application Number

Title of Invention

NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

Application Number

Countryi

Filing Date (YYYY-MM-DD) Access Coclei (if applicable)

Remove

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

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

This application (1) claims priority to or the benefit of an application filed before March 186, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. 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 | YMTP0261USA3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

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
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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.
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Title
NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

Cross Reference To Related Applications
[0001] This application is a continuation of PCT Application No.
PCT/CN2019/112409, filed on Oct. 22, 2019, the entire contents of

which are incorporated herein by reference.

Background of the Invention

1. Field of the Invention

[0002] The present invention is related to a non-volatile memory
device and a control method, and more particularly to a non-volatile
memory device and a control method capable of applying word line
pre-pulse signals with different voltage 1levels and reducing

programming disturb.

2. Description of the Prior Art

[0003] Non-volatile memory devices, such as £lash memory, have become
the storage of choice in various electrical products, such as personal
computers, flash drives, digital cameras, and mobile phones. Flash
memory devices have undergone rapid development. The flash memory
can store data for a considerably long time without powering, and
have advantages such as high integration level, fast access, easy
erasing, and rewriting. To further improve the bit density and reduce
cost of the flash memory device, a three-dimensional (3D) NAND flash
memory has been developed. A 3D NAND memory architecture stacks memory
cells vertically in multiple layers, achieving a higher density than
traditional NAND memory. As more layers are added, the bit density
increases, thus increasing more storage capacity. With the layer
increases, the program disturb becomes worse. A pre-pulse signal may
be applied to an unselected bit line connect to an unselected memory
string so as to remcove boosting charges (electrons) of the unselected
memory string. However, as the layer increases, the channel length
increases accordingly. The effect of bit 1line pre-charge for electrons

remained in the bottom channel will be reduced because of the increased
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channel length. A traditional method for improving the bit line
pre-charge effect is to extend the bit line pre-pulse time, but this
would sacrifice and influence the data programming time. Another
traditional method for improving the bit line pre-charge effect is
to increase the voltage level of the bit line pre-pulse, but this
would increase the risk of the breakdown phenomenon of the bit line

transistor. Thus, there is a need for improvement.

Summary of the Invention

[0004] It is therefore anocbjective of the present invention to provide
a non-volatile memory device and a control method capable of applying
word line pre-pulse signals with different voltage levels and reducing

programming disturb.

[0005] An embodiment provides a non-volatile memory device. The
non-volatile memory device includes a memory array including a
plurality of memory strings, each memory string including a select
gate transistor and a plurality of memory cells connected in series
with the select gate transistor; a bit line connected to a first memory
string of the plurality of memory strings; a select gate line connected
to the select gate transistor of the first memory string of the
plurality of memory strings; a plurality of word lines connected to
the plurality of memory cells of the first memory string of the
plurality of memory strings, each word line connected to a respective
memory cell of the first memory string; a first control circuit
configured to apply abit 1ine pre-pulse signal to thebit line during
a pre-charge period; and a second control circuit configured to apply
a word line signal to a selected word line of the plurality of word
lines and apply a plurality of word line pre-pulse signals to word
lines disposed between the select gate line and the selected word
line during the pre-charge period, wherein voltage levels of the

plurality of word line pre-pulse signals are incremental.

[0006] Another embodiment provides a control method of non-volatile

memory device. The non-volatile memory device includes a memory array
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including a plurality of memory strings and each memory string
includes a select gate transistor and a plurality of memory cells
connected in series with the select gate transistor. The control
method includes applying a bit line pre-pulse signal to a bit line
connected to a first memory string of the plurality of memory strings
during a pre-charge period; applying a word line signal to a selected
word line connected to a selected memory cell of the plurality of
memory cells of the first memory string during the pre-charge period;
and applying a plurality of word line pre-pulse signals to a plurality
of word lines connected to the plurality of memory cells of the first
memory string and disposed between the select gate line and the
selected word line during the pre-charge period, wherein voltage

levels of the plurality of word line pre-pulse signals are different.

[0007] These and other objectives of the present invention will no
doubt become cbvious to those of ordinary skill in the art after
reading the following detailed description of the preferred

embodiment that is illustrated in the various figures and drawings.

Brief Description of the Drawings

[0008] FIG. 1 is a schematic diagram of a non-volatile memory device
according to an embodiment of the present invention.

[0009] FIG. 2 is a schematic diagram illustrating a memory string and
related connection lines of the non-volatile memory device shown in
FIG. 1 according to an embodiment of the present invention.

[0010] FIG. 3 is a schematic diagramillustrating an unselected memory
string and related connection lines of the non-volatile memory device
shown in FIG. 1 according to an embodiment of the present invention.
[0011] FIG. 4 and FIG. 5 are signal timing diagrams of the memory string

shown in FIG. 3 according tc embodiments of the present invention.

Detailed Description
[0012] Please refer to FIG. 1, which is a schematic diagram of a
non-volatile memory device 1 according to an embodiment of the present

invention. The non-volatile memory device 1 may be an NAND flash memory.
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For example, the non-volatile memory device 1 may be a
three-dimensional (3D) NAND flash memory. The non-volatile memory
device 1 includes a memory array 10 and control circuits 20 and 30.
The memory array 10 includes a plurality of memory strings. Each memory
string includes a plurality of memory cells. The memory cells of each
string are connected together in series. The intersection of a word
line and a semiconductor channel forms a memory cell. Top select gate
lines TSGs, word lines WLs, top dummy word lines TDMYs, bottom dummy
word lines BDMYs and bottom gate lines BSGs are connected between
the memory array 10 and the contrecl circuit 20. Bit lines BLs are

connected between the memory array 10 and the control circuit 30.

[0013] FIG. 2 is a schematic diagram illustrating a memory string and
related connection lines of the non-volatile memory device 1 shown
in FIG. 1 according to an embodiment of the present invention. The
memory string of the memory array 10 includes, but not 1limited thereto,
a top select gate transistor, at least one top dummy memory cell,
a plurality of memory cells, at least one bottom dummy memory cell
and a bottom select gate transistor. A bit line BL is coupled to the
memory string. A top select gate line TSG is connected to the top
select gate transistor of the memory string. The at least one top
dummy memory cell is connected in series with the top select gate
transistor. At least one top dummy word line TDMY is connected to
the at least one top dummy memory cell of the memory string. Each
top dummy word line is separately connected to a top dummy memory
cell. The plurality of memory cells can be configured to store data.
The plurality of memory cells can be connected in series with the
at least one top dummy memory cell. Word lines WL are connected to
the memory cells of the memory string. Each word line WL is separately
connected to a memory cell. Further, the memory cells of the memory
string of the memory array 10 are disposed sequentially along a first
direction between the top dummy memory cell and the bottom dummy memory
cell and accordingly the word lines WL are disposed sequentially along
the first direction between the top dummy word line TDMY and the bottom

dummy word line BDMY.
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[0014] Moreover, the at least one bottom dummy memory cell is connected
in series with the plurality of memory cells. At least one bottom
dummy word line BDMY is connected to the at least one bottom dummy
memory cell of the memory string. Each bottom dummy word line BDMY
is separately connected to a bottom dummy memory cell. The bottom
select gate transistor is connected in series with the at least one
bottom dummy memory cell. A bottom select gate line BSG is connected
to the bottom select gate transistor of the memory string. Writing
and erasing data in the memory cells can be controlled from the control
circuits and external circuits through the connection lines of the

non-volatile memory device 1.

[0015] During a pre-charge period (before programming), the control
circuit 30 is configured to apply a bit line pre-pulse signal to
unselected bit lines BL of unselected memory strings of the memory
array 10. For example, for each unselected memory string, the control
circuit 30 is configured to apply a bit line pre-pulse signal to an
unselected bit line BL of the each unselected memory string during
the pre-charge period. The control circuit 20 is configured to apply
a top select gate pre-pulse signal to the top select gate line TSG
and apply a bottom select gate pre-pulse signal to the bottom select
gate line BSG. Moreover, the control circuit 20 is configured to apply
a word line signal to a selected word line of the unselected memory
string. The control circuit 20 is configured to apply a plurality
of word line pre-pulse signals to word lines which are disposed between
the selected word line and the top dummy word line TDMY (or the top
select gate TSG) . The control circuit 20 is also configured to apply
a top dummy word line pre-pulse signal to the top dummy word lines
TDMY disposed between the word lines and the top select gate TSG and
apply a bottom dummy word line pre-pulse signal to the bottom dummy
word lines BDMY disposed between the word lines and the bottom select

gate BSG.

[0016] Moreover, voltage levels of the plurality of word line
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pre-pulse signals applied to the word lines disposed between the
selected word line and the top dummy word line TDMY may be different.
For example, the voltage levels of the plurality of word line pre-pulse
signals applied to the word lines disposed between the selected word
line and the top dummy word line TDMY may be incremental. For example,
the veoltage levels of the plurality of word line pre-pulse signals
applied to the word lines disposed between the selected word line
and the top dummy word line TDMY are incremental sequentially from
a word line disposed adjacent to the selected word line. For example,
a first word line pre-pulse signal of the plurality of word line
pre-pulse signals can be applied to a first word line of the plurality
of word lines, and the first word line is disposed adjacent to the
selected word line and between the selected word line and the top
dummy word line TDMY. A second word line pre-pulse signal of the
plurality of word line pre-pulse signals can be applied to a second
word line of the plurality of word lines, and the second word line
is disposed adjacent to the first word line and between the first
word line and the top dummy word line TDMY. In an embodiment, the
voltage level of the second word line pre-pulse signal is greater

than the voltage level of the first word line pre-pulse signal.

[0017] A third word line pre-pulse signal of the plurality of word
line pre-pulse signals can be applied to a third word line of the
plurality of word lines, and the third word line is disposed adjacent
to the second word line and between the second word line and the top
dummy word line TDMY. In an embodiment, the voltage level of the third
word line pre-pulse signal is greater than the voltage level of the
second word line pre-pulse signal. A fourth word 1line pre-pulse signal
of the plurality of word line pre-pulse signals can be applied to
a fourth word line, and the fourth word line is disposed adjacent
to the third word line and between the third word line and the top
dummy word line TDMY, and so on. In an embodiment, the voltage level
of the fourth word line pre-pulse signal is greater than the voltage

level of the third word line pre-pulse signal, and so on.
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[0018] In other words, the farer away from the selected word line,
the larger voltage level of the word line pre-pulse signal can be
applied since the word line pre-pulse signals are applied to word
lines disposed between the top select gate TSG and the selected word
line. The voltage level of the word line pre-pulse signal applied
to the word line located farthest from the selected word line may
be the largest among the voltage levels of the plurality of word line
pre-pulse signals applied to the word lines disposed between the
selected word line and the top dummy word line TDMY. The voltage level
of the word line pre-pulse signal applied to the word line located
closet from the selected word line may be the smallest among the
voltage levels of the plurality of word line pre-pulse signals applied
to the word lines disposed between the selected word line and the
top dummy word line TDMY. Since the word line pre-pulse signals with
different voltage levels are applied to the word lines between the
top select gate line and selected word line, the channel potential
gradient is therefore enhances, and thus enhancing the pre-charge

effect of the unselected bit line and reducing programming disturb.

[0019] In addition, a voltage level of the top dummy word line
pre-pulse signal applied to the top dummy word lines TDMY is greater
than the voltage levels of the plurality of word 1line pre-pulse signals
applied to the word lines disposed between the selected word line

and the top dummy word line TDMY.

[0020] Moreover, the word lines disposed between the selected word
line and the top select gate TSG can be divided into multiple groups
of the word lines. Each divided group of word lines may include at
least one word line. Note that, the amount of the word lines of each
group of the word lines is not limited, and may be varied and designed
in accordance with practical system demands and requirements. Each
group of the word 1lines may include at least one word line. For example,
please refer to FIG. 3. FIG. 3 is a schematic diagram illustrating
an unselected memory string and related connection lines of the

non-volatile memory device 1 shown in FIG. 1 according to an embodiment
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of the present invention. A top select gate transistor TT, top dummy
memory cells TDMY, memory cells MCO to MCn, bottom dummy memory cells
BDMC and a bottom select gate transistor BT are connected in series.
FIG. 3 shows the unselected bit line BL, the top select gate line
TSG, the top dummy word lines TDMY, the word lines WLO to WLn, the
bottom dummy word lines BDMY and the bottom select gate line BSG.
As shown in FIG. 3, suppose the word line WL0O is the selected word
line, the word lines WLl to WLn are divided into a first group of
word lines (Bottom WL), a second group of word lines (Middle WL) and
a third group of word lines (Top WL). From the bottom to top, the
first group of word lines (Bottom WL) includes the word lines WL1
to WLp. The first group of word lines (Bottom WL) is between the
selected word line (word line WLO) and the second group of word lines
(Middle WL) . The second group of word lines (Middle WL) includes the
word lines WL{(p+1l) to WLg. The second group cf word lines (Middle
WL) is between the first group of word lines (Bottom WL) and the third
group of word lines (Top WL). The third group of word lines (Top WL)
includes the word lines WL({(g+1l) to WLn. The third group of word lines
(Top WL) is between the second group of word lines (Middle WL) and

the top dummy word lines TDMY.

[0021] Please further refer to FIG. 3 and FIG. 4. FIG. 4 is a signal
timing diagram of the memory string shown in FIG. 3 according to an
embodiment of the present invention. Seqguentially from the top of
FIG. 4, the signal waveforms in a pre-charge period are: a bit line
pre-pulse signal VP _BL, a top select gate pre-pulse signal VP _TSG,
a top dummy word line pre-pulse signal VP_TDMY, word line pre-pulse
signals VP TOPWL, VP MIDDLEWL and VP BOTTOMWL and a word line signal
V_SELWL. During a pre-charge period, the bit line pre-pulse signal
VP _BL is applied to the unselected bit line BL of the unselected memory
string of the memory array 10. The top select gate pre-pulse signal
VP_TSG is applied to the top select gate line TSG. The top dummy word
line pre-pulse signal VP _TDMY is applied tc the top dummy word lines
TDMY. The word line pre-pulse signals VP_TOPWL is applied to the third

group of word lines (Top WL). The word line pre-pulse signals
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VP _MIDDLEWL is applied to the second group of word lines (Middle WL) .
The word line pre-pulse signals VP _BOTTOMWL is applied to the first
group of word lines (Bottom WL). The bit line pre-pulse signal VP BL
applied to the unselected bit line BL may be a first power supply
voltage vdd. The top select gate pre-pulse signal VP_TSG applied to
the top select gate line TSG may be a second power supply voltage
Vcc. The top dummy word line pre-pulse signal VP_TDMY applied to the
top dummy word lines TDMY may also be the first power supply voltage
vdd. The word line signal V_SELWL applied to the selected word line

(WLO) can be a programming voltage.

[0022] In an embodiment, as shown in FIG. 4, the voltage level (1.2
volts) of the word line pre-pulse signal VP_MIDDLEWL is greater than
the voltage level (0.6 volts) of the word line pre-pulse signal
VP_BOTTOMWL. The voltage level (1.8 volts) of the word line pre-pulse
signal VP_ TOPWL is greater than the voltage level (1.2 wvolts) of
the word line pre-pulse signal VP _MIDDLEWL. The voltage level (vdd)
of top dummy word line pre-pulse signal VP _TDMY is greater than the
voltage levels of the word 1line pre-pulse signals VP TOPWL,
VP_MIDDLEWL and VP_BOTTOMWL. In another embodiment, Please further
refer to FIG. 5. FIG. 5 is a signal timing diagram of the memory string
shown in FIG. 3 according to an alternative embodiment of the present
invention. Sequentially from the top of FIG. 5, the signal waveforms
in a pre-charge period are: a bit line pre-pulse signal VP _BL, a top
select gate pre-pulse signal VP_TSG, a top dummy word line pre-pulse
signal VP_TDMY, word line pre-pulse signals VP TOPWL, VP MIDDLEWL
and VP_BOTTOMWL and a word line signal V_SELWL. The word line pre-pulse
signals VP _TOPWL, VP MIDDLEWL and VP_BOTTOMWL and the word line signal
V_SELWL are negative pulse signals. As shown in FIG. 5, the voltage
level (-1.2 volts) of the word line pre-pulse signal VP _MIDDLEWL is
greater than the voltage level (-1.8 volts) of the word line pre-pulse
signal VP_ BOTTOMWL. The voltage level (-0.6 volts) of the word line
pre-pulse signal VP_ TOPWL is greater than the voltage level (-1.2
volts) of the word line pre-pulse signal VP_ MIDDLEWL. The voltage

level (vdd) of top dummy word line pre-pulse signal VP _TDMY is greater
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than the voltage levels of the word line pre-pulse signals VP _TOPWL,
VP MIDDLEWL and VP_ BOTTOMWL.

[0023] In an embodiment, please further refer to FIGs. 3-5. During
the pre-charge period, the ending of the word line pre-pulse signal
VP _MIDDLEWL applied to the second group of word lines (Middle WL)
occurs after the ending of the word line pre-pulse signal VP _BOTTOMWL
applied to the first group of word lines (Bottom WL). The ending of
the word line pre-pulse signal VP_TOPWL applied to the third group
of word lines (Top WL) occurs after the ending of the word line
pre-pulse signal VP MIDDLEWL applied to the second group of word lines
(Middle WL) . The ending of the top dummy word line pre-pulse signal
VP _TDMY applied to the top dummy word lines TDMY occurs after the
endings of the word line pre-pulse signals VP _TOPWL, VP MIDDLEWL and
VP _BOTTOMWL. As shown in FIG. 4 and FIG. 5, the end point of the word
line pre-pulse signal VP _MIDDLEWL applied to the second group of word
lines (Middle WL) is after the end point of the word line pre-pulse
signal VP_ BOTTOMWL applied to the first group of word lines (Bottom
WL) during the pre-charge period. The end point of the word line
pre-pulse signal VP _TOPWL applied to the third group of word lines
(Top WL) is after the end point of the word line pre-pulse signal
VP_MIDDLEWL applied to the second group of word lines (Middle WL)
during the pre-charge period. The end point of the top dummy word
line pre-pulse signal VP _TDMY applied to the top dummy word lines
TDMY is after the end points of the word line pre-pulse signals
VP _TOPWL, VP MIDDLEWL and VP BOTTOMWL. Since the word line pre-pulse
signals with different ending timing are applied to the word lines
between the top select gate line and selected word line, the whole

programming speed can be improved effectively.

[0024] Moreover, as shown in FIG. 4, since the word line pre-pulse
signals VP TOPWL, VP MIDDLEWL and VP BOTTOMWL are positive pulse
signals, the falling edge of the word line pre-pulse signal
VP_MIDDLEWL is after the falling edge of the word line pre-pulse signal

VP_ BOTTOMWL during the pre-charge period. The falling edge cf the
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word line pre-pulse signal VP _TOPWL is after the falling edge of the
word line pre-pulse signal VP _MIDDLEWL during the pre-charge pericd.
The falling edge of the top dummy word line pre-pulse signal VP_TDMY
applied to the top dummy word lines TDMY is after the falling edges
of the word 1line pre-pulse signals VP TOPWL, VP MIDDLEWL and
VP _BOTTOMWL. As shown in FIG. 5, since the word line pre-pulse signals
VP _TOPWL, VP MIDDLEWL and VP BOTTOMWL are negative pulse signals,
the rising edge of the word line pre-pulse signal VP _MIDDLEWL is after
the rising edge of the word line pre-pulse signal VP_ BOTTOMWL during
the pre-charge period. The rising edge of the word line pre-pulse
signal VP _TOPWL is after the rising edge cof the word line pre-pulse
signal VP _MIDDLEWL during the pre-charge period. The rising edge of
the top dummy word line pre-pulse signal VP_TDMY is after the rising
edges of the word line pre-pulse signals VP TOPWL, VP MIDDLEWL and

VP_BOTTOMWL.

[0025] In an embodiment, please further refer to FIGs. 4-5. During
the pre-charge period, the pulse durations (signal lengths) of the
word line pre-pulse signals VP TOPWL, VP MIDDLEWL and VP BOTTOMWL
are incremental. The pulse duration of the word line pre-pulse signal
VP _MIDDLEWL applied to the second group of word lines (Middle WL)
is greater than the pulse duration of the word line pre-pulse signal
VP_ BOTTOMWL applied to the first group of word lines (Bottom WL) .
The pulse duration of the word line pre-pulse signal VP _TOPWL applied
to the third group of word lines (Top WL) is greater than the ending
of the word line pre-pulse signal VP _MIDDLEWL applied to the second
group of word lines (Middle WL). The pulse duration of the top dummy
word line pre-pulse signal VP_TDMY applied to the top dummy word lines
TDMY is greater than the pulse durations of the word line pre-pulse

signals VP _TOPWL, VP MIDDLEWL and VP BOTTOMWL.

[0026] In summary, the embodiments of the present invention provide
word line pre-pulse signals with different to drive the word lines
between the top select gate 1line and selected word line so as to enhance

channel potential gradient, and thus enhancing the pre-charge effect
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of the unselected bit line and reducing programming disturb. Moreover,
the embodiments of the present invention provide word line pre-pulse
signals with different ending timing to the word lines between the
top select gate line and selected word line, and thus improving the

whole programming speed effectively.

[0027] Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may be made
while retaining the teachings of the invention. Accordingly, the above
disclosure should be construed as limited only by the metes and bounds

of the appended claims.
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Claims
What is claimed is:
1. A non-volatile memory device, comprising:

a memory array comprising a plurality of memory strings, each
memory string comprising a select gate transistor and a
plurality of memory cells connected in series with the select
gate transistor;

a bit line connected to a first memory string of the plurality of
memory strings;

a select gate line connected to the select gate transistor of the
first memory string of the plurality of memory strings;

a plurality of word lines connected to the plurality of memory cells
of the first memory string of the plurality of memory strings,
each word line connected to a respective memory cell of the first
memory string;

a first control circuit configured to apply a bit line pre-pulse
signal to the bit line during a pre-charge period; and

a second control circuit configured to apply a word line signal
to a selected word line of the plurality of word lines and apply
a plurality of word line pre-pulse signals to word lines
disposed between the select gate 1line and the selected word line
during the pre-charge period, wherein voltage levels of the

plurality of word line pre-pulse signals are incremental.

2. The non-volatile memory device of claim 1, wherein the second
control circuit is configured to apply a first word line pre-pulse
signal of the plurality of word line pre-pulse signal to a first
group of the plurality of word lines disposed adjacent to the
selected word line and disposed between the selected word line and
the select gate line during the pre-charge pericd, apply a second
word line pre-pulse signal of the plurality of word line pre-pulse
signal to a second group of the plurality of word lines disposed
adjacent to the first group of the plurality of word lines and
disposed between the first group of the plurality of word line and

the select gate 1ine during the pre-charge period, and apply a third
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word line pre-pulse signal of the plurality of word line pre-pulse
signal to a third second group of the plurality of word lines
disposed adjacent to the second group of the plurality of word lines
and between the second group of the plurality of word lines and

the select gate line during the pre-charge period.

3. The non-volatile memory device of claim 2, wherein a voltage level
of the second word line pre-pulse signal is greater than a voltage
level of the first word line pre-pulse signal and a voltage level
of the third word line pre-pulse signal is greater than the voltage

level of the second word line pre-pulse signal.

4. The non-volatile memory device cof claim 2, wherein an ending of
the second word line pre-pulse signal is after an ending of the
first word line pre-pulse signal and an ending of the third word
line pre-pulse signal is after the ending of the second word line

pre-pulse signal.

5. The non-volatile memory device of claim 2, wherein a pulse duration
of the second word line pre-pulse signal is greater than a pulse
duration of the first word line pre-pulse signal and a pulse
duration of the third word line pre-pulse signal is greater than

the pulse duration of the second word line pre-pulse signal.

6. The non-volatile memory device of claim 1, wherein the memory array
further comprises at least one dummy memory cell, the at least one
dummy memory cell is dispose between the select gate transistor
and the plurality of memory cells and connected in series with the
select gate transistor and the plurality of memory cells, and the
non-volatile memory device further comprises at least one dummy
word line and each dummy word line is connected to a respective
dummy memory cell, wherein the second control circuit is configured
to apply a dummy word line pre-pulse signal to the at least one

dummy word line.
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7. The non-volatile memory device of claim 6, wherein a voltage level
of the dummy word line pre-pulse signal is greater than wvoltage
levels of the plurality of word line pre-pulse signals applied to
the word lines disposed between the at least one dummy word line

and the selected word line during the pre-charge period.

8. The non-volatile memory device of claim 6, wherein an ending of
the dummy word line pre-pulse signal is after endings of the
plurality of word line pre-pulse signals applied to the word lines
disposed between the at least one dummy word line and the selected

word line during the pre-charge period.

9. The non-volatile memory device of claim 6, wherein a pulse duration
of the dummy word line pre-pulse signal is greater than pulse
durations of the plurality of word line pre-pulse signals applied
to the word lines disposed between the at least one dummy word line

and the selected word line during the pre-charge period.

10. The non-volatile memory device of claim 1, wherein the first string
of the plurality of memory strings is an unselected string and the

bit line is an unselected bit line during the pre-charge period.

11. A control method of non-volatile memory device, the non-volatile
memory device comprising a memory array comprising a plurality of
memory strings, each memory string comprising a select gate
transistor and a plurality of memory cells connected in series with
the select gate transistor, the control method comprising:
applying a bit line pre-pulse signal to a bit line connected to

a first memory string of the plurality of memory strings during
a pre-charge period;
applying a word line signal to a selected word line connected to
a selected memory cell of the plurality of memory cells of the
first memory string during the pre-charge period; and
applying a plurality of word line pre-pulse signals to a plurality

of word lines connected to the plurality of memory cells of the
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first memory string and disposed between the select gate line
and the selected word line during the pre-charge period, wherein
voltage levels of the plurality of word line pre-pulse signals

are incremental.

12. The control method of claim 11, wherein the step of applying the
plurality of word 1line pre-pulse signals to the word lines
connected to the plurality of memory cells of the first memory
string and disposed between the select gate line and the selected
word line during the pre-charge period comprises:
apply a first word line pre-pulse signal of the plurality of word
line pre-pulse signal to a first group of the plurality of word
lines disposed adjacent to the selected word line and disposed
between the selected word line and the select gate line during
the pre-charge period;

applying a second word line pre-pulse signal of the plurality of
word line pre-pulse signal to a second group of the plurality
of word lines disposed adjacent to the first group of the
plurality of word lines and disposed between the first group
of the plurality of word line and the select gate line during
the pre-charge period; and

applying a third word line pre-pulse signal of the plurality of
word line pre-pulse signal to a third second group of the
plurality of word lines disposed adjacent to the second group
of the plurality of word lines and between the second group of
the plurality of word lines and the select gate line during the

pre-charge period.

13. The control method of claim 12, wherein a voltage level of the
second word line pre-pulse signal is greater than a voltage level
of the first word line pre-pulse signal and a voltage level of the
third word line pre-pulse signal is greater than the voltage level

of the second word line pre-pulse signal.

14. The control method of claim 12, wherein an ending of the second
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15.

16.

17.

18.

19.

word line pre-pulse signal is after an ending of the first word
line pre-pulse signal and an ending of the third word line pre-pulse

signal is after the ending of the second word 1line pre-pulse signal.

The control method of claim 12, wherein a pulse duration of the
second word line pre-pulse gsignal is greater than a pulse duration
of the first word line pre-pulse signal and a pulse duration of
the third word line pre-pulse signal is greater than the pulse

duration of the second word line pre-pulse signal.

The control method of claim 11, wherein the memory array further
comprises at least one dummy memory cell, the at least one dummy
memory cell is dispose between the select gate transistor and the
plurality of memory cells and connected in series with the select
gate transistor and the plurality of memory cells, and the
non-volatile memory device further comprises at least one dummy
word line and each dummy word line is connected to a respective
dummy memory cell, wherein the second contrel circuit is configured
to apply a dummy word line pre-pulse signal to the at least one

dummy word line.

The control method of claim 16, wherein a voltage level of the
dummy word line pre-pulse signal is greater than voltage levels
of the plurality of word line pre-pulse signals applied to the word
lines disposed between the at least one dummy word line and the

selected word line during the pre-charge period.

The control method of claim 16, wherein an ending of the dummy
word line pre-pulse signal is after endings of the plurality of
word line pre-pulse signals applied to the word lines disposed
between the at least one dummy word line and the selected word line

during the pre-charge pericd.

The control method of claim 16, wherein a pulse duration of the

dummy word line pre-pulse signal is greater than pulse durations
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20.

of the plurality of word line pre-pulse signals applied to the word
lines disposed between the at least one dummy word line and the

selected word line during the pre-charge period.

The control method of claim 11, wherein the first string of the
plurality of memory strings is an unselected string and the bit

line is an unselected bit line during the pre-charge period.
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Abstract of Disclosure

A non-volatile memory device and a control method are provided e
disclosed. The non-volatile memory device includes a memory array,
a bit line, a plurality of word lines, a first control circuit, and
second control circuit. The bit line is connected to a first memory
string of the memory array. The plurality of word lines are connected
to memory cells of the first memory string and each word line is
connected to a respective memory cell. The first control circuit is
configured to apply a bit line pre-pulse signal to the bit line during
a pre-charge period. The second control circuit is configured to apply
a word line signal to a selected word line and apply a plurality of
word line pre-pulse signals to word lines disposed between a select
gate line and the selected word line. Voltage levels of the plurality

of word line pre-pulse signals are incremental.
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~ Unselected BL

TT ~ Unselected TSG
TDMC ~ TDMY
TDMC ~ TDMY
MCn -~ WLn )

- Top WL
MC(g+1) ~ WL(g+1) )
MCq L WLg A

: ~ Middle WL
MC(p+1) — WL(p+1) |
MCp L WLp A

: > Bottom WL
MC1 ~ WL1 |
MCO ~ WLO (selected word line)
BDMC I~ BDMY
BDMC ~ BDMY
BT ~ BSG
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If Required, Foreign Filing License Granted: 01/02/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/709,944

Projected Publication Date: 04/22/2021
Non-Publication Request: No

Early Publication Request: No
Title

NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD
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
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).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
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[[] See attached certification statement.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
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abstract of CN110289034A

The present invention relates to a kind of nonvolatile memory and its operating
method, which includes: memory cell array, including multiple storage string groups,
and each storage string group includes multiple storage strings; common source end is
connected to the other end of each storage string via the first string selecting pipe; a
plurality of first string selecting pipe wordline, every first string selecting pipe
wordline are connected to the grid of the first string selecting pipe of corresponding
storage string group; And controller, it is configured that in the pre-conducting phase
before the reading stage, the first string selecting pipe of the first string selecting pipe
for choosing storage string and non-selected storage string in the multiple storage
string is connected, and apply the first lasting pre-charge pressure to the common
source end. Nonvolatile memory according to the present invention and its operating
method can reduce by the groove potential of the non-selected storage string of

increase and read interference.

Micron Ex. 1015, p. 57
Micron v. YMTC

IPR2024-00795



(1 AREFNEERMESZNE

(12) KRR E FIER1E

(10)ERIFEAFH S CN 110289034 A

(43)ERIE A H 2019. 09. 27

(21)ERiEE 201910576900.3
(22)E3iEH 2019.06.28

(7THERIFA KILFE#EEARAMTA A
bk 430205 AL BT Hh L X AR
KX LER TR ERKIE1I8S
7018%

(72)RBRA XI40FF  #5%F  BCHS

(7O TFRENE HLETHEEESHERA
5] 31100
RIEBA Hwld
(51)Int.Cl.
G11C 16/08(2006.01)
G11C 16/24(2006.01)
G11C 16/26(2006.01)

AR R F52 T

PAFI0H 6 R

(54) KRB ZFR
JE B R VEAT il S H R AE Tk
(57) i 3

AR IV B FiR B o V17 B R SL R AR
Tk AR B A SR AL 17 M T ®
$5 APk B AL 9 17 B LB AN B o
SRR L 20 A R B BT (R
B W B RE - ERBE TR, GRS

FEEERORIEN

Nt

o i S L 4 U 1 5 o6 2EL ) 2 =

PR IO DL AR, BUE DY - AR R B

Z RTINS Beh , Sl T IR 2 A
e o AF A R O B — SRR R AR T A AR Y

PR, B TR SO R A 5

TRFEH s o MR GEAS R WO AR By R PR AT il s S HL
VEJ7 5, AT LA B AR b A7 4 P 0 v E TG
= PR T

1

CN 11028903

Micron Ex. 1015, p. 58
Micron v. YMTC
IPR2024-00795



CN 110289034 A m F FE XK B 1/2 7

L —FaE G R YAk A% 9
A TP A O 2 AR A A R AR 2 A R
IR, G2 R 28— R IR TR R B AAE R 1 5 —

ﬁ?x:f‘fﬁ PR TR, TR — IR AT T AR R BT L) A R A 5 — R
BRI s DL A

A Fe BN - 78 B BoZ BB T 0E T Bod, s s 2 Al A o R L T A fiE
RS — R A B ARG P R S — AR TR, ELUN PR IR e e N R AR 1 2 — T
HL

2. WRRESRPTIA AR 2 0 PiAF Al 2%  HAPEAE T, 1005

BHALER, RRAR AL i B R R R B A R —

2R TRIATE T R AR TR IR T AR B BN N A A i R 2L B — AR
BN 5

JIT A 4 1) s 0 DA A T I S HR T B BT I 22 2 A N X Bl L T, IR B — TR L
KT Prid sl s .

3. WAUCRIZE SR FTIE 1 HF B I A fif A  HLRpAEAE T, i 4% i 5 1 B D 7 i iR 930 508
B B & R Bl S S W R AR P A6 TR R 2R — SRR R LR IR S —FOs L R EL A
R T BLAE A

4. IBCRE SR UFTR IR 2 R e AE s , JURREAE -, BriR i il a5 10 Fe O AE TR T
P B, 3 Fr b e A A7 il R R A B T AT AR R A 6 S IR A SR TR TR IE

5. BN BR 2R R AR 5 I MEAF il s, HLRFAEAE 7, T IR S 28 L EONAE T IR Tl
B Berhr, SCHT T Id ik vh A7 il 2R 10 55 R B AR SR h A il R RO B kR .

6. IALH R 2T IR B HE 5 R P AF i 4% , HLARAETE T, Pk i 4 45 2B e oA - FE IR )
FIEPY B, SR PTIE 2 A AE i b B3 b A7 A R 0 S5 T ER e R AR S b AR il ER R B
FREFRE . HUU TR 22 26 A R N R 2 1) 2 — e L

7. QBRI EE R 6 T IR I 3F B I A7 fifi A%  HLRRAEAE T, i £ il s e B D 7 i iR T 908
Uiy i N b e | v REEa e N P vk = P E R ) e s 1o SV AN = Y
S I B U= Esy

8. WALRIZER 6 T IR (A AF 2 I MEAFfifi 2%, JURFAEAE T, BB 58 - Fize i IS KT iR a5l
s

9. AR Z RO T IR (1) AF 25 IR A fifi o » HRFAEAE T, iR 58 — Fre i IS AT IR 20— 71
FoHL A

10. — AR 5 R A A AR VR T7 %, TR HE 2 R PEAF i 2 A5 A2 1 0 7T B 41 IR o
ML K8 — IR T2k, IR A28 TP A s 2 D b, i b A E s 24
FEfig s PTIR SRR Im 22 o 2 — Hh e B R IR B A A 0 ) — s BT IR 2 AR B — R kg%
BRI T — R R R T TR BN LA il A A R B — R A AU MK s e rh BT IR
PIRFERE

FEBEHUYT Be < BT B P I B, BT IR 2 A7 0 5 b 19 38 vh A7 il S 1R B — PR e
AR e A il R B — A e R, ELX T IA SR RR SE Y 2 — TR

L1 BRI R0 PR 77 45, HRp R T, Prid R B R MEF g dn i B G 2 A i 2

2

Micron Ex. 1015, p. 59
Micron v. YMTC
IPR2024-00795



CN 110289034 A m F FE XK B 2/2 7

A PR PE TR, TR A R IR B R BRI AEE R 1 — e, RS U
R E T ERIERR TR BLA A Al o L B — s B R AR

BB T5 13 G AL B B By B i 22 25 A R ME NI B0 il s, BT 25 — T i S K
TR RN .

12 WIBURZE SR TOFTIR (0 77 v, JLRF AR AE T, AE IR 03 3l By BL &S R HiT, o iR A
Merh A4k AR B — R R B, HAR IS TR 3 — e i s B R PR TR B B S R .

13 WA A SR 1O PTIR O J7 3 , HASEAE T, IE R AE pr ik FL Tl by Be , S IE P ik
rhAE i R A SR AR G A6 £ A B ST R VAE .

14 B SR TR O 7 v HAS AEAE T, I R AE I ik Pl i By Beh , Se i i 26
rhAE i R 055 AR R MM R G P A R R I B R AR,

15 WA EE SR UL PR B 73, FURRAIEAE T I B S fE Tk -l b Borh , S iE prid &
AAFfiE R e P A i R R BE R IR AR AR R RO B R R, X TiR 2 4%
(AS-3 TIIESEo e s U YA

16 uACR ZE SR IS PR (977 v, HAFAEAE T R T IR U B BEAS A i, oW ik 4R
M A AR B R, RIS e i R AR TR T IE I BLA R

17 QAR BRI TR 53, JURFAEAE T, FIR 28 Pl se vl o KT IR Xl s

18 WA BRI PTIR R 7735  HORFEAE T, IR 58 — P e v IS T iR 58 — T 7e v s Al

2

Micron Ex. 1015, p. 60
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 1/10 7

EFZR MR R EBRIERE

ARG
(0001) AR EE JKf AR SRR TR G, JC PP B — PR 5 R At A SRR T
o

BREAR

[0002] = AR A7 A 25T DL ALFE 5 R A2 B 4% (volatile memory, VM) FIHE S et A7 fif 2%
(nonvolatile memory,NVM) o 5 SR A7 M #5300 75 7T LAE NERAE R B HAL E/E TR 700
G A7 G A 5T, A0 N A7 - S IR DG B, 55 % P A2 25 0 Re DR B8 B0  3F 5 O A4l 25 W)
T A7 T AR B R oA L 75 SR i B A FL YR B B, 3R 5 R MR AR AR T = IR
BA B . JE 5 R ME AR 28 I R R N A2 (Flash memory) | /74 2SROMER oy, AT #8211 7T 4%
T2 R SZEEPROMAE o [N /2 AL FENANDAY \NORAY 25

[0003]  XINANDZY A fEHEAT SRR VRIS , il N A5 U8 A2 ot RSl i R 77 2R T A2
FRIT I B R BRIE - BA 22 A2 A . T (MLO) F R 941, 508 H s 75 22 K T 28 DU 25 1 5 K B
{8 o iz Sl xR Th 72 B AR S BT AR B SR B — s (L) IR
R, A GE B TC B I A B By, 3 AR T4 o AR SEBR IR e e b, 25 [E 3 D #E ) 8, 7 2k
R ERE L A 2 Ry T R s TR T R VA TE Ve AR A B, VR E L B
e 2k B IRANH R X R, X ARG A B BRI FEE AR R TR U, g iE H Fem T
FUEH R, BRIV E A 2 52 B I L R S VRTE L H 2 T R B T

KRS

[0004] A B I 22t e AR FA Tl iR 4 3t — b A IR AR 2 vh A7 i 5 on B3 T A 55 2 1k
Eflds MHLBRAE T %

(00051 YR R —ANT7 it —FhEE B A PEAF il 3%, 0045 - 72 L oTlh 2, B G 212
SR B E SR A 2 DA IR, e B — AR e R IR B B AR R S —
Ui 5 20 A5 — IR IR TR TR AR IR — AR IR PR T A B BT LR A7 TP AL B — iR A AR
BRI 5 LRI A, LA - AR BT B2 B R Il B, il Bk 2 S A il
e A7 0 R 2 — PR R IR IR P A £R 1 20 — AR A B, HOW B SRR e Ja i
IS — P .

(0006]  FEA IR —SEHE B, PR HF ) R AF i 20 I T4 2 5 A 2k, TR AR A 2R i 2
TR IRFRE SRR R I i s B A IR TRE T A R IR TR
PR BLA Ak £ ZH A 58 — A SR A O AR P 3 s i 8 10 B D 78 I B R Boxt B id 2
2% £ AR B L, TR 2 — e i K T PR SRSl A S

(0007]  7EA R B — St ] vhr 5 T 3 47 el s IAC LA A8 PR TS Y BESS AR Wi L SR P
ARG b A2 il P RS — R, HARFFITIA S — Fe i R E R TR AL @b Bt E
(00081  FEAT B — SRt Bl vhr it 4 ol o 10 G B A PIT IR U BB B, S TR ik
PR i B R A ST AR G P A il R DA ST RRE .

Micron Ex. 1015, p. 61
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 2/10

(00091 7EZARJR A —S2HE B, BT 44 i 25 10 B N A BTl TS B B, G BT ik e

AR R BB OB R RS TR R AR R 1 B R IR R

(00101  7EARJ& B —SEREH] A , B4 H S Bl BN : E TR T Sl B, ik £

ANAEfi B A AR TR A R T 2 R RS R T AR A R R, TR £ 4%

D7 £R B IMFRFER I 28 T e .

(00111 FEAR K WA —SCHa) b, BT 3 d 28 e B OV 7E TR T S @B BL & o 2 6, ST T

RAEVE P 2445 198 R IR RS, HARFRATIR S8 e b K B R Tk T S Im M B4l .
[0012]  7EARKIAR—Ipamlh , Tk 58 T fe i e K FRTIR RS s .

[0013]  FEARKRIAG—IZiambh , ik 88— o i He R IR 28 T 7e i R A A5 o

(00141 AR IAGIRH —FhEE 5 ARG 38 IR IETT 2, Frid HE 5 O M AZ i B F5 124 H

TR A R e F 22 2% SR — B R PR TR, FTIR AEE LT PR S AR 2 MR R A B

HFAOREZ N TR RS H R — B SR RN AR S ik £
FE—HIERE TR BAE B R FEE R N AR AN — R RN

%&,ﬁtpﬁﬁkﬁ{%@ﬁ%. FEEZEUY B 2 B TS b B, Sl AR 2 S A R R i

A7 R IR B8 — R IR R FNEEIE A R I EE — R B, HUR BT SRR v i D R AR B —

FRFCH

[0015]  FEARJR R —SEFEHIH . FTiR HE 5k A 2 A0 HE 22 45 S 4o Fl 22 28 28 R i %

TR, BADIREH S R R RE SR DA 0 — i, AR IR TR

BB Xk N A7 B AR IR 5 — HR R TR IR s BT T v B R A BT IR 1 B B BTk £ 4%

7 2% B B B HE S, BT IR 2 — T3 70 fEL S K FAr iR Bk sl f

(00161  FEAKRHAR)—sZhEHh , 78 il T S I@m By BE&S W 2 B, <t Bk ik vh A2 4 55 10
—H P, AR TR S — e i R B R AR TR S B as o,

00171  FEARKR K —LhEp , B EREEFTR S @ B, Sl prik ik b 47 6 5 50 47

fitg PR o RN SR A A2 5B 1 A SR e VRS .

[0018]  7EA U B —SZhE B h , b HE7E BT IR TS B B, ST B 3% vh A2 6 A 1 28

COHRFEE RIFTIR AR R AR R B R IR R

(00191 FEARKR M —LHEHF B EFEA TR T S @ B, SR 2 N2 5 i

3 P A R I 2R R IR R MR AR AE R B B TR R B, HLA PITIA 2 45 A 2R inder 4

128 P 7e i s o

(00201  7EAR R UM —SE R , 76 TR T S @ B BE&S R 2 BT, W Tk JE 3% R A2 fig R 1

R PRE, HARFR TR SE e H I B PTIA TSR BEAS

(00211 FEAR BRI — S , Tl 58 T e i oK T RTR IR sl i .

[0022]  ZEAKRBAR—92iti , Tk s — T 7o i R AT IR 28 — 7o i JE A S«

[0023] AR BATEXTHE 5 2Rk M A7 fitg 2 BEAT 130 5 S4BT, JE R 7E S S By B2 BT B TS @ By

B, X AE B AR A7 25 R IR v BE N 55 — P FEL ., BRI X7 28 5t N 2 — PR e HL ., 350

T B R A R A IE B R D T R A2 A BT B VR P A R R B S R

(R Fr e B4 22, TR AR T 1323k

Micron Ex. 1015, p. 62
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 3/10 7

3 1 15 R

(0024]  CRHAEARR ) L3R H B9 RRERTIL A0 B8 B R 5 M, DU 25 A B B AR R R
PR AR TRAIUE R, o

[0025] P 1RAR K — St AE o R PE A AR I Eh R B i

[0026] 22 AR R U] —SLHE IR 25 S At A7 Al 2 (0 T 20 S5 A

(0027] 32X B 2rh o 047Gl SR T AT eI A I 52

(0028] 41 TP R I A7 1 B s B AR S A

[0029] P52 AR ] — St Y 3R 2 O Pk A7 2% vh X A il SR T EAT B R A (e P 1
(0030 M 672 A K B 55— S B i) AF B AR PR A 2% b 0 A7 i SR o BEAT B LR AR RO I
P s

(00311 P72 AR B — S B HE 2 R PEAF G 2 I BR T T VR B B PRI AR P

BASSEA RN
(0032]  SALLAR IR LR H 1 R AL B8 BER B 5 T, DU 45 A I B AR R B R R
et TT A METR UL -

(00331 ZE N IR IR TR 2 BAR 40 DU T 58 - B AR R U, (A R WI3E v LA
K EANF T AR 0 H e T AR S, PR AR AN 52 7T T O 6 R AR S i 491 PR R
il o

(00341 LA I AIACH SR b B, B AE B R SR BIAMETE , “—7 =47 =
b A1/ B “iZ” SR IR ARRR R A, BT R B — R, RE BT 5 B ST MR e
F5 O W BRI EY P BRA TR, TR B 2D R 7o 3R A sl — D e PR 22 40, O7 v B &
AT B S HAR B P BREOT R

(0035]  7EVEIRA K W St B , 98 T U6, 3o A G A4 1 791 1 P o AN — JBC L B 1
JEFIBOR 1 HL ik s S B R e on B, AR AN R A & B ORI VE T o e L 78 S B i
P RS T8 B IR ) = 433 R T

(00361  Jy 7 JP(EHA , phAb P Be A v " 7 VR 7T VMR T TR T BT R
S AR A [A) 5 AR ARNE SRR N B o (8 — D oo BUR ik 55 HAth 7o AR BRARF AR R 5% A% - R 2
S 3], 320 A ) S AR TRV B A S P P B A AR B B T B B PR i 2 1 T R 2 A
AR TT 1A G, an SREREL BT P A e, ek S A HLfl o AR B AR AR TR 7T B R
BRI B T A A T RO AE TR H A T R BRRRAE A BT AT, s B PR R 3RS R
J77 AT BE S AL BT AN TT 1A AR R AT AE B H Al s A ORe 90 2 B AL T Al T
[Ei]) 5 [T SH AR S A2 R s A A58 T ) 22 1) 50 R i d] o b 4rh , I B AR, 1 — R AR N FE N
“ZIAT I, BRI PSR L A R R BOE AT U AR — D ERE DA T HER R
[0037]  ZEACHIVERY EF 0, iR fy 38 — 4P AEAE s R iE 2 “ BT RIS T LR S —
FNER NP AETE O ELIER il 1) SE R 91 5t AT LD HE 53 A1 B AR AR B ol A 26 — AN EE —RRAE 2 1]
(R ST 7] L T 55 — RN ER G AE ] BEAS A BBl

(0038] R4 BRMF . 2 — D AERPEGEMON “FE T — A ERE BT ER R S — AT RS T
Ty AT B 5 — AT I BT DL E AR S — M L BB T EE S T
B A 5 — BB B AT DU AR AT AL 2T 2 — DB ey "B AE 5 —

6

Micron Ex. 1015, p. 63
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 4/10 T

AR CCEBSEE T CEEA T B B — IR RSB [
FERT, 258 — AR o R el Bl MR A 7 58 A RIS S — R A A
2 TEAEAE SOV L VR IR Bh I v B A5 o i FE B AR TT DL G 25 2% R0 A 00 el S B L/ R fe VP el
LS e B R, B e S S 2 (R B e

(00391 B 1R AR I —SEHBIE 2 R A 2s I S5 a2l S FE IR, iZ3E 5 )
HEAF g2 AR g TR A 11 IR w12, 2 2538 — B IE RS 2 I3 E 2R 14 o, 17
TR TP ARE 2 DA B, AR AR 2 A LR 128 SE—
R 5 EREN RN D — i 240 — R EREFR 3PS — P iEFEE
21 3TEF BN LI A7 fids HR 2 1 B — BB G B A A AN 5 s ) 28 14T B A AR U B Wi TR
IR BEH, S AZ 2 A P Ak TP AR R SR — R e R R R T AR R R —
Ve, LRI 1 256 InFr a2 25— T Fe il s o

[0040] &2/ AN R B — S I 3E 5 S ME AR a8 30 0 45 A s = 18§ 200 3D NANDAZ i
22 RN TE A K B R AR 5 R A A AT U B (B B 230 BT PR ) A & B HE B R T AE
2RI YE ] 7E A R S b, A R AR AE B S A 25 7T BLAE 2D NANDZR A,

(0041] 28R, UL EA T EIRE LS IR 3D NANDSS AU LEfif 25 B 45 #y S l B 1AR Bi
TR AR SR T PR A L1 AT LG T a1 AR iR A i b B 2 B BUIRI A R
210, T2 B 210 BFE 3 T e — R A28 5o, /e 2vp R AR JRonfEfig R
TC N, fE g 211 h B = AN R TT201 AR M EAE B 210/ — i 548 — B R 2404
TR, N—um S R IR 230 R e 2 R R AR — B IR R 230 A
R PEE 240 W0, AEAE R 211 — i 5 50 H IR PR 24 L ME RS, R S A — IR R
231HERE.

[0042]  Fp& 8 — R IRFRE T L2505 B B T 15 — N7 FB I 3 — AR IR R 230 it
W ZHFE2FR, B BIERET8251 5 2N — B IEPFE 23 M ER:, 5iZ 24
F—HIEPEE2IMEN Z MG E 2L E TR — B A, TR N — g A
ZEE 2R, 52N E— R IEFE232MHEN Z M EME R 212 B T 5 — A E 4, vT B
R AR A

[0043]  ZSFE 2R, B— AP AP A B2 N —m&id 55— F kg 231 53%
v 220 FH 32  1Z 3L PR iR 220 B 1R Fos id iR v 12 (R 3, 25 A2 fig s R h A2 g i 212
[ 5 — 5 25 55 — R M B 232 5 LR R 220 M % AR A4 H L I B — HR R B 231,
232#F 5 IR im 220 M % B o

[0044]  JRAEF AR & U IO SR BN B ELHE S A2 6t A RO 8 4  (EU T DL AR IR RS 12 S B 491
POR A R AR EAE B J A g 28 00358 r S5 AR B B, A P TR 2 AR R A W EE 5 2R A7 g 25
FhgH B H A7 PR e B H DL — IR PR 230 58 — BB IR PR T4k
25056 W% H -

[0045]  XJ4-3D NANDRAIFIIE G R VEAA B ARG, 3f — B IR PR 2300 A2 210 T
T7 L, WFRON T IRPEE 55 B IRBEE 240 A M 2100 7, BN A LR IR 220
RI3D NANDZYAZ it 2%+ 1) 2 FLYRAR 22 CSL.

[0046]  ZZ K2R, 7E—LeSERB B , AR R HE 5 R PR B S B 45 2 401 2270, &
FATLR2TOL FH 36 R I PR 240 B B2 08 8 1 — g o 491 4, S7. 28271, 27 2P 2 B 2

7

Micron Ex. 1015, p. 64
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 5/10 T

IR A ERRIZ MR R 21—, M 2R271 27240 35 k2423 £
ANAEf R 21208 — 3 o 0T 13D NANDZREU P HE 5y L MR a ok e, — A ZR2TO/E R A2 Ml of
0 B — A .

(00471  FF2% 20 PR FLR260E R B B T F — 25 Bt AW 28 R B 2401
B o Bk, 25 R IR PR PR 26 LSRR BB T 58 — A28 5 A0 55 R 241 MR s 2
IR P62 T B T 20 A8 R AN R IR R 242 AR

[0048] 207N, TEIZBRES M4 , A7 i TR 78 — 48 =5 (i) N 4% B 41 77 sRBEAT , 457 17
— ZE W1 2 A E i BT RAE AT L T AN R A B AR T IR — A2 B AT PN A7 1 B s 1 A
AR AR, I SR B R — 74280 . W E 2R , 246281 . £k 282 17 28283 7%
PR F AR AE B AT BIAE G BosiE e ok .

(00491 |2 K H B oR i) SE R A FH R A R B Y 3 55 2 P A2 il b 35 AR R R 240,
R P T 8260 T80 B H .

[0050] 7RI LeSTia ] b , 32 il 8% 1 AR B 7R SLEU B 2 260 2R 27058 Nk sh i &, I+ HL
Fa 2% 1ARE TN B AL YR im 2201 25 — TR FE H S K FiZ 0K sl HL & .

[0051] 7 I 2 BT 7 [ 15 i B B 25 40 o 1) 6 — 2 6 B oo 3047 S R A T, 7R B e ik
(] A2A PR TT BT AR AR A o RIAEAEAT IR0 AT 7T DL 5 0% P I A2 R o AE B 22k
BasE .l , DL 2 [ P P 1 A2 B T 20 1 9 BT BE AT i B VR (U A2 A BT o 121 PR T0
201 AERIAEAE R 21 LRI TR A2 B, 5 BT 20 1 FR7E % R A2 8T AHIE B R 2R =
28282, FrRZ ik i 28282,

[0052] 320 27 Bl on A7 i S oe AT B2 I I e B - 25 B 3 o, 18 TR0 A i
JE20 1T BRI /Y, B — TSR B, FSRAT IR b A7 il R AR vp A7 44 BB 1 VAIE 7R
XA PR T 20 VAT BRI SE Al 2 5 B — S Tl ok B2 o He v, 78 TS 9 BRI TR oS W I B
BT 2R (BT 2R280. 5 — B IR PR TR 250 N B R iR PR 28 260) E T INAH
FFR TS R, iZ TS R T PAUR B S R, AT AR UE VA TE 1Y 5 X RE
1 H B AR AR vh A2 6 R 3R TR .

(00531  H g, &5 A 2B 3FoRN, 7E TS IE BT B, Xk vh A2 oo P g 282 FnHE i vh 47
fHR T 728281 283 HE I TS 18 L R, DAFT I3 v A7k i FIEE e v A2 A IR VA E - 7R Hh
AR B TT P 2R 28 2 N 1k A2 S 70 2828 1. 28313, FR [ FHBt A, ARk A2 Ak £B 1 A —
PR RIS R R LRE N i R R EREE T RS Rk R A6 R R 2R — R R R RN 2R
TR IR T O X R AR R AR — R RS A R IR RS AR AR N T s
L, 330 R i HR O B — ER AR B NS R IR B I T R, A 2R R VR AR AR R

CER A
[0054] 7R WY A Sl 9] o, ARG HEL AL A1 9 OV o AE A O S 9] o, ARG HB (52 R AT DA DAy HeAth s
JEAH

(00551 FELEHUET Be, XS AL £k 27 1. 27 2 ANBK 2l oL s 5 326 vp 47 il A RO 58 — FR R R TR
25 VAN S —HR IR TR 26 Lt in T W L s 3T T A7 1 5 7T 20 LT #E A 36 v A7 il H 1 58—
FROR TR 23 DRSS R M 45 24 1 X AR b A7l A B 505 — 3 I8 P R 232 A58 — A 1 3%
R 2420 NS Wl s, SCHT AR TR i R B 2R — AR R R 23 2005 R AR 242, fE AR
Mo b AF il S VRTE 5 AL ZRW T AR IE TR AE il S VA TE L B g B D AR R AL, B S AR e P A

8

Micron Ex. 1015, p. 65
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 6/10 T

it £ P00 VA T g S50 5 002G P AR B P B R A PR T 20 L BT FE AR B AT B ANV 3E 3 Hh A2 i
TCFLR281 2835 N Tl HE s, A5 3% v AF i £R VA I S 5 A0 R AR g T 2282 Nk
B H, [, BT X 724 B 7201 N 1K) 15 3R 4T 52ER .

[0056]  {EEEUPY BL, FRim2200G &K 4 FREHUIRES .

[0057]  FETHT P B, 26 vp A7 4% £ AR TP A2 A% B B VATE 43 i S5 FL R A R A7 2k 5 0E
DAL, 32 0 47 i B IR 3 v A7 i B 1 v T8 i AR 300 RS 28 AH 7] g (R FRL A7, 3328 v 12 i o R
HEk rp A7 i HR P VRIE AN 2 AR T 2R v S R AR Ak T A A HE R R MUT JBE G 70 T B 3k P A7 i
TUIR T2 e N T e e ) 3 B BRI i N B PRI I A

[0058]  FEEZHUMY B, X A1 T IEd 424 5 LRy aEse AT I A6 ook UL, Bl i 2 rh
A IT202, B 1K — 2R AE i BT RO RE FE 35 AR VAR HL R, 7R SR B B 52 B Rk v F i
PRITT 48283 W Sl R A R2 I, VAT IE L S ORN Sl e R 2 TRV L B T B
o s AT A FHRIE T A2 fig IR TP AT AR R TSR UL, B i B 2 v (R A2 A LT 203, X — 2R
A7 HL T 1 VR A L B AR SRR L R, 7R SR ER B A2 B b AR L T 28 282 i BREUE R
(RIS, VA TE HE 5 RTS , F 2 TAD LA f 45 22, ARG B BT 00 XA T e rh A2 4 8 i
HE 3% R AE A B TR U L 5 A B 2 v B AR A B T 204, 78 U B U £ 7K 5% | TS H R AT
Bhef R 2 R A Z TS a4

(0059]  FRMIEETILE SIEZ R TPLR B 322 IEAH DG 12 3522 K, WS TPk o [A]
e, AR R ERST B BT R 0 3 00 R RO, U)X A i B R B TR R 6 IR =
HE3%E A B HL 70202, 203, 2049 UL, A7 T T A2 i B EEE TP A2 i BT 204 BT AR SZ I T
PN T T 4 P T A4 B 1202, 203 T 2 BR300 .

[0060] V&4 BT BTy SR A7 oo A B oR B 4B 2 JUFfig ot (MLO) HoR
R, A7 e AT LR PO FhAS [ B B 48 4% 20, 500,01 1ORTL L, W N5 A7 PR e A 1)
B LA PUFRAS [F] FROIRAS st DU Fh BRIAE A4S o % B2 B8 L S AR B v 2o il LT L2,
L3FNLAZR R Z VU Fh A A « HOP LT B2 BRE T e

[0061] S AR, 7E4 1L I A268 B o 3EAT BRERVERT . SR T 8% b I 224k R e 3T I,
BTN Jm R 7R R TG e B KR (B - 3Rk = 28 LR A2k BT ) VA8 HE A AR
SRONAREL I, B R RZ Y IE A PR A L R 2 L R b R 2 AR T
B AR S, W AR LR T , T P2 AR B2 T« o AN ) R A5 14 47 fids B 76 16 BRI 1)
LRSI EAFE AL T LB SR A TR R .

[0062]  7ESEFRINAND BEERHAE A, 25 FE B DhFE In) /8, IR B i IR AN & K, H 2 508
HL o A L, 2 S R d Th A7 4 R HEIE TP AT A2 6 B TR R IO ER VB #R 2 2 BV IE
FHL AN Sl T 2 ZE BT SR T

(00631 AT H—HH R ERIEEAR T EP R T IIE , R K AR EHE S A g
T 28 143017 T BCE , B I 7R B2 S5 ¥y B2 B R TS @MY B, % 3E 55 2 T A7 il i 1140 S U v e
F—TRFCH R, B A G 2R HE TN 58 T e FEL ., 300 T 3Rk vh AE i R RV TE R B b T
B 3% Hh A7 TG I VA R AR Y BE R S B R Z TR A, MR R T i i B
PR AT A5 P Fh A7t i AT R BERAE R 7 20, LU T g5 S I s R 66 iz e Fh o7 AT Ui -
[0064] P54 Ak B —SEHE B 10 HE 25 2% e A7 il 2 v X A2 A S oo i AT S BRI P I
S HE 5T, 1% SRR R B 5 B 3T s (A e B A [R) 190 A2, A R B IR HE 5 R A

9

Micron Ex. 1015, p. 66
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 7/10 7

fitg i R0 45 ) 8% LATC BN AE T I B b, X R 220 5 INFR 2 2 — T e HE 510 TRk,
Ve P A2 fif 5B 00 B8 — R R PR AR AR A R IR 2R — B RS W OT A @R s
B 5 FT i, 1T DL JE Ik 78 3% Hh A2 A o B 38 — B R B S 4R e N T3 8 H R AT e AR R 1 2R
— IR S8, DL/ AESE A R 2 — R R PR AR e I TR S E e R A R e P A i
B — e RE .

[(0065]  ZSEESHT N, 7EAR R B FE 5 A7 i 28 14 32 11128 1R Bl B N AR T B Bo
Wi AE A H B B R R IR A AR e rh A R R BE R IR R S B IS TR I,
TETR SR B, il #8 14n] DLIE ik 45 0 A A7 o5 10 58 B e B0 8 = 2R it i o 7 v, R SRSk
Wirase A7 it B B R R SR, O Hom ik g5 AR e v A R I AR R R R LR n oC BT
FE SRS AR e b /2 i BB U 20 B R PR T B E TR S IR B, 2 4 2R 2TO LR R (R A7 .
[0066]  7E ST/~ B S HE 5], 42 1l 2% 1 4 76 TS Im B B AR JL YR G 22056 N 28 — T Fe v R
510, B BT S BEES W, A LR um 2208 b o [R] B, 34 ) 25 1 ALE TS I By BEAE 3 b 724
HA I 25— £ e PR SR R N TS e R A I T AR A R I B — R e R 5, DL A FE R R
A0 R 28 — R IR PR AR BE TN T S e A R TR A2 A B (3 — B ik B Sl . IR LA
TS Y B AS W 2 R, G AR Hh A R S — B IR R WA INAE IR P B R I EE —
HFIERETRL LN SEE LB A SIEEE.

(00671 FEIs L st 4] o , 45 il 4 1ATT LA S [R] B R 2f e 22 28 AL YR 22056 in H &% 5 Fixed
LR HL R

(00681 P& 5 Rt ) S i 90 A 152 BB B RN TR I I BR AT s % 28 1 P 3 T 7w 1) S i 490 T I
[0069] P 6E AR KB J5 — Szl 41 1) 38 2 2 A7 i 25 o A A7 i oo 3R AT S BUER A E R B
K .2 E K6, iZ i BEAER S B 5T B e B BT AS [F 802 AR B R 3E B 2R 1
T2 B 28 ARG BN TETR S @R B b, 538 2 AN 208 5 R 00 e Fh A7 o ) 28 HR e
BRFEe b A fif B I 55 R R, B 2 4 BB INFR SR 25 A 610,

[0070] S E6HT N, 7E— L I B b , 35 il 25 1AB AT DA B N AF TS M B 45 o 2 Al s
KW R AR R I S R IR, HRRESE WA E6 10 R Z Sl B &1 . &%
B 6 s (R P A TS B B v R 25 TR 2 /i, 5 1 2% LA BB bE e AR e A2 s 1 25
HRI R 4R 1 T 0 HE R DG T, [RIET AR R BE AT 2 2567 82270 28 Pl FE610,
BB T B Beah o, 748270 i R A N IR B R o 9 L, 5 ) 8% LA7E T Jm B Br 4
W AT, K e INAE IR P A2 B 1A R IR LR TS E R R Sl .

(00711 7R e s fif 451 v, 2 1) 2% 14T LS [R) B IR 4 2 28 L A7 2R 270 AN LR o 2 20 Bt n 4L
=D AL ENE SR

[0072]  FEIXELSTHEW] A , Fa 0 # LARBINTE 2 2507 28270 ¥ 28 TR 7e i FE 6 1O B ] K+
W INAE FE e A A7 i HB R B HR R R 2k b TS e T A R TR AN B D AE e A E B R Y
B R R PR LR A T TR R T

[(0073]  SEE 6N, fE— L SR F] b, $2 ] 3% 1438 7] BLEC BN TR TR S @R B4 R /1 »
KW R A7 fifg e W 25— R R BRI 6 TR I B, 7R TR BB BU i R &5 W 2 AT
Fa 2 LA M N fE dE G P A2 6 HB 00 28 — B I B =48 i TSl el S OC I, (Rl AR R b
InrESLIR 220 RS — T A L 510, EL BT S p B &5 2R, SRR uR 2204 78 A deth  JF H.,
a2 LAZE T I B B 45 9 2 B, 30 Bl N AR 34e b 726 B IR 28 — s R 2 48 L T3l

10

Micron Ex. 1015, p. 67
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 8/10 T

L AR A i e .

[0074]  ZFEE6FT N, £E—LL S 5] b, $5 ) 245 14 [R] B A2 H YR vm 220 56 N 25 — Bl s i 510
FIAE 22 264728270 L REINZE TRFCH 6 10T 7], 3¢ HL28 — Pl B 5 1O RN ES TR 7e il &
6 1O FF Shf [A] A [H] o

00751  HEE6N, fE— LR H T, 5 T2 H 610 K FIRB)H K.

(00761  SF KGR, fE— LSz, 38 — 7 AR5 10FI 28 T e v JFE6 10 7] DL A HH

Ay
e

(00771  ZHE6HT 7~ , 7E— L SHEH A , i INTE LR 5m 22000 25 — TR 7e v RS 10 R in{E £
6728270 RO TR0 R 6 10T DL A S  ZEIX Fh AR 0 TR AT DL B 1 E R 22 T R AR
Uit » AT LB ARAZ i 2 I ThEE , 1 HAT BAS IR ig 3% I VATE T R I LL B 8 5

[0078]  ZFEE5-67~ , £ —LL S B, 75 S HBT B, il I AE s A e T 2 R
B Fe 2386 B TR, IF HOZ BB R 4/ Sl .

[0079]  ETRAR KR — LBl aE 5 2 PEAR i 2 AR DT iR R B e v AR - S LR
2T 7R I SEHE AR, 3X B TR W HE 5 e AR i 2R L RS A g s B A1 L R 1 2 T 2 4%
B E TR, Z AR TR a2 D EAE R A, A 5 B 2 A
S Z IR 1 28 A — RS 5B R N R 1 S — s 2 R — R RS
LR3I TG E — P IR B E AR B BT B A2 A% B AL 58 — R R B LS AN » 75 45 158 B
P S F I 1-6 B 10 S RB A9 1) o B P 5 30 A B TR IR S st 1 1 3E B R AR A
o080l  SHEETHI RN, IZIFIET L EHE:

0081]  JLBRT10, fE LU BE Z BT R TR E M BE b, il 2 A AF i P i R A B R R
— AR R PR AR rp A R I R — AR HX IR e M IR AR Y B — TR AR
[0082] S 5-6AT7w, FETITEM B b, W DRl 78 e vp A7 4 B 1 28 — B e R 2R G
TN A vh AR i R ) 2R — BB R PR Sl , DL TSR P AR R I R — R R R
£ 5 0TS0 e He AT JEIE h A B 00 BE — SRR R Sl T DO I ) B8 145 LR v 220
L NARFEE ) 5 — T et 510,

[0083]  7E—ULSZHE b, 75 T IE B Bt g R 2 B, 5 Wi dE i TP A R I S — R ik
B, HARFREE — AR RS 10 Z T B A 1 . 2% 8 5-6 TR, 7E T 1B B v R 45
2T, Fa AR VAR B N AR B 1 A A2 0 R 10 25— HR IR R R 4R 0 TR A FE R DG, )
B3 b A SR 3R 220 R — IR A0 H JR5 10, BRI S @b Be 4l ol , JoyE s 220448 Ayl
Mo H 2R 1470 TS IR B S o 2 A/, IS i n7E e R A g B i s — B i g ek b
T3S 38 Fp T AN S IE L R U, 7RI e SR R, S 28 LARE N AT SRR 5 22011 £
— 0 7o HL R 5 1O B 8] - B AN AE R 3% Fh A2 4% £ 10 20 — HR e B B 2 4R L0 70 S i@ v R i
(] R BE AN AEAE WP A7 5 B 28 — R 3R 2 28 A TS F R R R ] .

[o084]  7E—ULsjif  , AR R B ERETT IR p BT B FE B R A 2 b B G 2 2 hr 2 fn
B R IERE T AR ARAE R R RS SRR AR — i, AR
B PR T 4R BT B ) A7 R 2 Y B — PR R PR A . 5 B AT 2 Bl s 5 S R A2
Rl Hh, FHSGH UL IR 15 N BRI P X Sese )b ) 3E B e VE A

[0085]  FEIXULLSHE IR , X i%dE 5y e YA 25 MR E D7 vk vT DAL S -

[0086]  JLRET20, 7 SLHUMY B AT 22 4540 48 5 NS B B i o I HL L X 305 s 2205t fin ) FR 82 1)

11

Micron Ex. 1015, p. 68
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 9/10 T

H—F e E5 10 K FiZEKsh Lk .

o087]  @t—:DHh, AR BHMIFE 5 S ARG B I A E 71208 vT DL EFE UL TP 3%

[o088]  JLEBRT30, fETH-AT MM B H , T 1M 3% Hh A2 A R ) A7 6 BT RN I HR A4 R IR A6 HR
TCVRIE .

[0089] Z=FE5-6FT/~, TEIX e SRE I , 7T LI 45 3% HP A2 4if i I A7 i B e 2R R ik
R AF A A B G T 8 i I T L S R AT 3 R A R B A B o AR R A R Y
AR ICIVATE S8 F H, 7ET S @ Bob , 1270 508 i e BR824 B /e 24 v A7 i B 1 A7
1 BA. T T 2R R R 1 R A7 4 B A7 i e R, LB TS b B g o o 2 S EUY BT A, JE
e rR A7 BT 2R R NG A Sy S L, e TR A BT R N H AR D SR
EN AT

[0090] L ER740, fEFUFIEEY B, QWi vh A2 £l FR 1Y 28 SR R PR MR AR R AR
TRIERRE .

[(0091]  ZSFEI5 7R, FEIX LS HE ) o, 7] DLOE R 45 3% vh 726 B R 25 R R PR 2R
W H R SR DG IR TR A R I 2R R R R T Bl SR h AR VB R IERE
28 5 NG B R SR ST SRt A R 2SR R B R HL A TUSIE B, 2450048270
PRIFFIRH L.

0092]  JLIR7T50, fEF TSP Berh , S0 2 A2 H P I3 TR A R IR A R s R iR
P ARG B8 R IR TR, BN 2 A AR INFR AR 2 T AL R .

00931  SFEE 67N, FEIX LS o, T DAJE Ik &5 358 v A7 i H 0 2 R R R AR
FOUT 38 L R SR T B e R A R AR R AR, I Hodd g R IR h A6 R R 2R R R R
PR HE AN TR I SR I R rh A B I 2R R AR T DUE S R B 143 2 4 AT £
2705 INFF 20T 58 e i JR610,

[0094]  FE—ULIziE B, AR BRI AR 5 S A B B A BB T VI ARG AR TS b B G R
BT, W AR PR R RO SR R PR, R RS WIS R E E TS B R .
[0095]  ZSFE 6N, FEIX e SR ), 78 T IE B Be 45 R 2 0, 45 ) 25 LA R i in A2
P AR R B 2R R R RS AR L T W R OC T, (RIS AR R RE INAE 2 201 46270 1Y
P 610, BB TS BraS O, A7 26270 11 B R A AR N KB HE R o 5 HL, da ] B
LATETH SR B &5 R W, I W N AE 3% A2 i B i 28 R e B 74 s id i s
N SIEH E.

[0096]  Frik Ll sizja o , 35 28 1ARE INTE 2 4501 28270 1 19 58 — Tl e i AR 6 10 B[R] K+
il ANAE S A A7 R AR AR e R 2R T T E R R R N AR 3 A R
R RS TR LI TS E R S TR

(00971 FEAR R BRI IE 5 Je A7 2R B R AE T vE ) — Se st o, 58 e B FR610 K F
IR BHL .

00981  fEARKIARIHE S R IEAFMEIR AT EAETT VAR — Se s ) b , 235 — T /e v 5 10 FIES
TPFEH 60T LA FEE

(00991 FEAR KR BARYHE 5 J A7 Al 25 1R A T v i) — e S 44 b, it DA SRR B 220 1) B
— P Fe H RS LOFI G INTE 2 25 28270 - 25 TR e L JR6100] BAAH S  7EIX P L T 7T LA
WE 0 T s 22 T PR A L, T DA B AR 25 1 DI FE , OF HAS A 264 25 R VR I8 P e 1Y

12

Micron Ex. 1015, p. 69
Micron v. YMTC
IPR2024-00795



CN 110289034 A i BR B 10/10 BT

ELEI 2T,

(0100] AR W HE 5y O A7t a5 (35 AE T R I S a9 v, 7650 3 By B BT HE AN T
A FE, T P53 OK T B T R B B N 9 08 S o AE — SR SR R, S AR LA ] BAE ]
By S A X - 2 52 4 270 AN LY o 220 8 0 H & B T RLAG L

01011 P74l AT T Ui A P P R UG R AR 8 24 T B S it 49 PR 35 VR D7 v I PR AT RO SR AR o B 4 B
SR 2, WD PR R A AN — 5 $22 HRUITU T SRS B PR AT o« AH 2, 7T DA g HE A0 e B ) B Ak 28 45 o 2
PR [FlR , BOR HAth R MR AR I B IX 2eid e vp , BRI BRI RERE B B — 20 BREUE $R 1 .

[0102]  HARAR U] L2 M1 A 19 B AR SERE IR AR , (ER AR A B AR A 5
PR E], BL B B S A] AE F SR Uk WA B, 7R 3501 iR 85 AR A BIARS b 175 0 T 3 vT i
H A R S A AR A ER 2 e, BRI, IR BEAE A R B ) SISO i B ) R S B AR AL L AR
RUERRE VR AEAS F AT B ZEOR BT W o

13

Micron Ex. 1015, p. 70
Micron v. YMTC
IPR2024-00795



CN 110289034 A

S I G

1/6 T

T4 L TERET

\\_’4

R N
FEPRR

B

14

Micron Ex. 1015, p. 71
Micron v. YMTC
IPR2024-00795



CN 110289034 A

L I I

2/6 T

o

%
7
z
e
Z

b3
103
e

Vs e s 2 T

e it P PN .y i,

211N
}31{}
2134

15

P2
]
]

C NS A AN A A A AT ) AN AN A AT N N
NN AW NN NN

{\*‘o“\
Sy
e ¥
P 382
o
S
o

{ =
{ N,
i o~ :,83
Ry o
! o
‘_@\‘

281
zgz}zaa

283

Micron Ex. 1015, p. 72
Micron v. YMTC
IPR2024-00795



CN 110289034 A Ui

S I G

3/6 T

G RIE

B

SR

FMTHR

BORLE

ek el o
|
3; J}eigi '{i‘ Cféi E.} ‘If‘z *i B E ; ;
§ i
§ £
Y
EiSvsere Rt A 3 5o §
5 §
§ r"‘%
§
ket Bre ¢
P
3

MR o 10 3 o R

el R

s o G G S R

it

g
Yoiaw
s

GHLSE o |

K3

<. <
“ o /G 2
. £ Ky i +
3 * 2% £l k3
5 s 5
¥ ol 3 R ke
; i i .
3
H ¥ : t 5 3
£ % 3 L ¥ 3
T % £ ¥ *
) ¥ $ s ‘
3 ¥ LS k3
3 s T
z N 2 S # 8]
1 t ¥
3 . fx t
¥ 2 ¥
i s i : § ¢ S
s : : W {
t £ 3 8 i
[ 5 H *: 3 g“ K
¥ [ 3 L34 5 i
i LI i3 154

W

v

Micron Ex. 1015, p. 73
Micron v. YMTC
IPR2024-00795



CN 110289034 A w BR B B 4/6 T

HRE 2 ER Bl

N ¢

08 i S Ao S N S A o A A
. R NN AU S PR R R Y

Ji

SO S A e O B SR o

KW TR

S R

SRR R TR

f
i
{
!
i
H
i
3 3
! !
H t
J i
i t
i
{
i f
! i

R IR

S R RS

i R 3 R R A /

e o o o

A T e A, Py . T A . s e
g P —— wmwww%ﬂw

K5

Micron Ex. 1015, p. 74
Micron v. YMTC
IPR2024-00795



5/6 T

S I G
WMedE B

Sy

3

CN 110289034 A

e, o A A BB S, W, S8 S B0t G s ot i A s S A b s s s e o VIS -

s s i st st e st w1 s ar o s e o n

et o s e o Yo oo s e s s s 4 o e s
Cor R i §
= ,
@ :
gy )
S oA
; ;
1t ot
i \\ml
iy e N
% w4
T 2edsl
Sl E scasd
Tt T
;

s P

¥

6

g.-

SEL I
3
t

}
&5

REEXEate
1%

"
B
A

Micron v. YMTC
IPR2024-00795

Micron Ex. 1015, p. 75

10

3

18

K6



CN 110289034 A

L I I

6/6 7L

&& wmns@m?w”§ =

| f"}}«&fﬁg E‘P; ‘»Jc\w ﬁfj{\f '{Hgi%"
ik :zif%j Fi4 fﬁlf R AR O .' ‘)

| w&%ﬁ$,+f DA o
R Tt R
S A, FLAT S
i 8
i

K7

19

Micron Ex. 1015, p. 76
Micron v. YMTC
IPR2024-00795



Electronic Acknowledgement Receipt

EFS ID: 40990846
Application Number: 16709944
International Application Number:
Confirmation Number: 7658

Title of Invention:

NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

First Named Inventor/Applicant Name:

Jianquan lJia

Customer Number:

27765

Filer:

Roger Gwan-Jye Chen/Edie Hung

Filer Authorized By:

Roger Gwan-Jye Chen

Attorney Docket Number: YMTP0261USA3
Receipt Date: 02-NOV-2020
Filing Date: 11-DEC-2019
Time Stamp: 03:41:24

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)l Multll .Pages
Number Message Digest | Part/.zip| (ifappl.)
26445
1 Information Disclosure Statement (IDS) 4005907 PDF no 3
Form (SB08)
5ee2233667a894e7651fa%bbbab8eal50c7|

32e54

Warnings:

Micron Ex. 1015, p. 77
Micron v. YMTC
IPR2024-00795



Information:

This is not an USPTO supplied IDS fillable form

3614692
2 Foreign Reference CHN_110289034.pdf no 20
5c7dc8ffob734203905c904e277af54 cded|
Warnings:
Information:
Total Files Size (in bytes){ 3641137

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

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

Micron Ex. 1015, p. 78
Micron v. YMTC
IPR2024-00795



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/709,944 12/11/2019 Jianquan Jia YMTPO261USA3 7658
27765 7590 01/15/2021 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., NO.389, FUHE RD., YONGHE DIST. NGUYEN, VIET Q
NEW TAIPEI CITY,
TAIWAN | ART UNIT | PAPER NUMBER |
2827
| NOTIFICATION DATE | DELIVERY MODE |
01/15/2021 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):

Patent.admin.uspto.Rcv@naipo.com
mis.ap.uspto@naipo.com

PTOL-90A (Rev. 04/07)

Micron Ex. 1015, p. 79
Micron v. YMTC
IPR2024-00795



Application No. Applicant(s)

16/709,944 Jiaetal,
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
VIET Q NGUYEN 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) Responsive to communication(s) filed on Application on 12/11/2019.
0J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(]J This action is FINAL. 2b) ¥ This action is non-final.

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

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

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
) (O Claim(s) ___is/are allowed.
) Claim(s) 1-2,6,10-12,16 and 20 is/are rejected.
)
)

~N O

(2]

Claim(s) 3-5,7-9,13-15 and 17-19 is/are objected to.

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

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(0 The specification is objected to by the Examiner.

11)@ The drawing(s) filed on 12/11/2019 is/are: a)& accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

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

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

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

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 0 Oﬂ?er- (s)
Paper No(s)/Mail Date 8/27/20; 11/02/20. —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20210111

Micron Ex. 1015, p. 80
Micron v. YMTC
IPR2024-00795



Application/Control Number: 16/709,944 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 present for examination.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

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

2. Claims 1-2, 6, 10-12, 16 & 20 are rejected under 35 U.S.C. 102(a)(2) as being
anticipated by Chen et al (US 10,770,157).

Claims 1 & 11, Chen et al (see Figs. 1 & 7) shows a memory device comprising
a plurality of NAND strings SB0-SB7, each string has consecutive word lines WLO-
WL95, with at least a select gate transistor (see either SGD/716 or SGS/701 at both end
of each string). Fig. 13A-13C shows a method for precharging & programming a
particular cell string with precharging phase (step 1301) first following by a programing
phase (see steps 1302-1304) later, and particularly Fig. 13C show that during any

precharge period/phase, the bit line of that string will be applied with the bit line pre-
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pulse signals to both unselected & selected bit lines (i.e., see Vbl_unsel=2V &
Vbl_sel=0V) during mini-steps 1321-1322, then following by applying other word line
pre-pulse signals (i.e., see Vpch_ds=1 to 2V, Vpch_n=1 to 2V & Vpch_ss=0 to 2V, etc.)
during mini=steps 1323-1325 as well.

It is further noted that Fig. 11A-12A shows that such plurality of word lines siting
between a selected word line WIn, with a pre-charge (or pre-pulse signal= 2V) is applied
to selected word line Win, while other different precharge/pre-pulse signals (from 0V to
2V) are also applied to a plurality of other word lines coupled to other cells on same
string and these cells are disposed in between the selected gate line and the selected
word line WIn during this precharge period/step, wherein these pre-pulse/pre-charge
signals are also capable of increasing or incremental pulse steps if desired. For
example, Fig. 12A shows the pulses 1230 (=0V) increased to pulses 1231 (=2V), while
these word lines (from WIO to WIn-1) are also sit in between the selected word line Win
and at least one of the selected gate (see the select gate line SGS next to the Wlo line
as shown in Fig. 7 as one example) as claimed.

Claims 2 & 12, Fig. 10A-12A show that during the precharge period, a plurality of
groups of adjacent word lines (see group 1230, 1231, 1232, and 1031 in Fig. 12A as
example) are further divided into groups with separate pre-pulse signals from 15t pre-
pulse level to the 3 pre-pulse level (i.e., see OV level applied to 15t WL group 1230,
then 2V applied to 2" WL group 1231, then 0V to 3" WL group 1232, and so on in Fig.
12A as example). Thus, any other possible divided WL group/configuration could have

been possibly carried out as well without complexity.
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Claims 6 & 16, Fig. 7 shows the use of at least one dummy word line with its
corresponding pre-pulse signal applied to its gate line (WLDD or WLDS) as well-known
in this art.

Claims 10 & 20, Fig. 7 shows that any string can be selected by the user for
programming/precharging as the “selected bit line”, while other strings remained
unselected (or floated) as “unselected bit line” as this is also well-known to one skilled in

this art of NAND cell programming technique.

3. Claims 1-2, 6, 10-12, 16 & 20 are rejected under 35 U.S.C. 102(a)(2) as being
anticipated by Chen et al (US 10,283,202).

Claims 1 & 11, Chen et al (see Figs. 1 & 7) shows a memory device comprising
a plurality of NAND strings SB0-SB3, each string has consecutive word lines WLO-
WL31, with at least a select gate transistor (see either SGD/718 or SGS/702 at both end
of each string). Fig. 10A shows a method for precharging & programming a particular
cell string with precharging phase (step 1003) first, then following by a programing
phase (steps 1004-1107) later, and particularly step (1003a) showing that two different
initial voltage levels (or two different pre-pulse signals) can be applied to two to three
adjacent word line groups as claimed. For example, Fig. 1B shows that one 15t group of
word lines WL can be applied with V2 pulse level, while a second WL group can be
applied with another but higher pre-pulse signals V3 as claimed.

It is further noted that Fig. 10B show that these WL groups are adjacent to each
other and sit between the selected word line and any selected gate and designated as

lower tier or upper tier as relative to the selected word lien as well.
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Fig. 11A-12A shows that such plurality of word lines siting between a selected
word line WIn, with a pre-charge (or pre-pulse signal= 2V) is applied to selected word
line WIn, while other different precharge/pre-pulse signals (from 0V to 2V) are also
applied to a plurality of other word lines coupled to other cells on same string and these
cells are disposed in between the selected gate line and the selected word line Win
during this precharge period/step, wherein these pre-pulse/pre-charge signals are also
capable of increasing or incremental pulse steps if desired. For example, Fig. 12A
shows the pulses 1230 (=0V) increased to pulses 1231 (=2V), while these word lines
(from WIO to WIn-1) are also sit in between the selected word line Win and at least one
of the selected gate (see the select gate line SGS next to the WIo line as shown in Fig.
7 as one example) as claimed.

Claims 2 & 12, Fig. 10B show that during the precharge period, a plurality of
groups of adjacent word lines (see 15t group) are applied pre-pulse signals from 1%t pre-
pulse level V1 to V2 depending on tier locations, and next WL group (2™ & 3") are
applied with a higher pre-pulse signals at higher levels V3 as claimed. Thus, any other
possible divided WL group/configuration could have been possibly carried out as well
without complexity.

Claims 6 & 16, Fig. 7 shows the use of at least one dummy word line with its
corresponding pre-pulse signal applied to its gate line (WLDD or WLDS) as well-known
in this art.

Claims 10 & 20, Fig. 7 shows that any string can be selected by the user for

programming/precharging as the “selected bit line”, while other strings remained
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unselected (or floated) as “unselected bit line” as this is also well-known to one skilled in

this art of NAND cell programming technique.

4. Claims 1-2, 10-12, & 20 are rejected under 35 U.S.C. 102(a)(2) as being
anticipated by KIM et al (US 2011/0194351).

Claims 1 & 11, KIM et al (see Figs. 1-2) shows a memory device comprising a
plurality of NAND strings BLO & BL1, each string has consecutive word lines WLO-
WL31, with at least a select gate transistor (see either SSL or GSL lines at both end of
each bit/string). Fig. 10 shows a method for precharging & programming a particular cell
string with precharging phase (steps 302-304) first on two adjacent groups of WL (as
upper & lower channel groups), then following by a programing phase (step 306) later,
and particularly Fig. 11 show different pre-pulse signals are applied to different group of
adjacent WL in incremental pulse step from 0V to V2 to V3 levels as well.

It is further noted that Fig. 11 shows that such plurality of word lines siting
between a selected word line WI26, with a pre-charge (or pre-pulse signal= 0V to 2V) is
applied to selected word line WI26, while other different precharge/pre-pulse signals
have their incremental values (from OV to V2 levels, or from OV to V3 levels) are also
applied to a plurality of other adjacent groups of word lines (i.e., V3 to WL group WL 27)
and V2 to group WL28-WL31 as example), etc. Similarly for the lower channel groups
(WLO to WL24 below selected WL26, another pre-pulse levels V2 or V5 are applied as
claimed. Thus, many other pre-pulse signal levels could have been similarly applied to
other WL divided/configurations as well without complexity as claimed. See also Figs.

12-13 for other WL group configurations.
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Claims 2 & 12, Fig. 11-13 show that during the precharge period, a plurality of
groups of adjacent word lines are further applied with separate pre-pulse signals from
15t pre-pulse level to the 3" pre-pulse level (i.e., see OV level to V3 or V5 levels as
example), and so on. Thus, any other possible divided WL group/configuration could
have been possibly carried out as well without complexity.

Claims 10 & 20, Fig. 1-2 shows that any string can be selected by system for
programming/precharging as the “selected bit line”, while other strings remained
unselected (or floated) as “unselected bit line” as this is also well-known to one skilled in

this art of NAND cell programming technique.

5. Other claims not mentioned are objected as being dependent upon the rejected
claims above but tentatively contain allowable subject matter for other recited features

not clearly suggested or seen elsewhere at this time.

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to VIET Q NGUYEN whose telephone number is (571)272-
1788. The examiner can normally be reached on M-F 7:30-3PM EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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Reply to Office action of January 15, 2021

Amendments to the Claims:
The listing of claims will replace all prior versions and listings of claims in the
application:
Listing of Claims:
1. (currently amended): A non-volatile memory device, comprising:

a memory array comprising a plurality of memory strings, each memory string
comprising a select gate transistor and a plurality of memory cells connected
in series with the select gate transistor;

a bit line connected to a first memory string of the plurality of memory strings;

a select gate line connected to the select gate transistor of the first memory string
of the plurality of memory strings;

a plurality of word lines connected to the plurality of memory cells of the first
memory string of the plurality of memory strings, each word line connected
to a respective memory cell of the first memory string;

a first control circuit configured to apply a bit line pre-pulse signal to the bit line
during a pre-charge period; and

a second control circuit configured to apply a word line signal to a selected word
line of the plurality of word lines and apply a plurality of word line pre-pulse
signals to word lines disposed between the select gate line and the selected
word line during the pre-charge period, wherein voltage levels of the plurality

of word line pre-pulse signals are incremental;

wherein the second control circuit is configured to apply a first word line
pre-pulse signal of the plurality of word line pre-pulse signal to a first group

of the plurality of word lines disposed adjacent to the selected word line and

disposed between the selected word line and the select gate line during the

pre-charge period. apply a second word line pre-pulse signal of the plurality

of word line pre-pulse signal to a second group of the plurality of word lines

disposed adjacent to the first group of the plurality of word lines and

disposed between the first group of the plurality of word line and the select

gate line during the pre-charge period, and apply a third word line pre-pulse
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signal of the plurality of word line pre-pulse signal to a third second group of

the plurality of word lines disposed adjacent to the second group of the

plurality of word lines and between the second group of the plurality of word

lines and the select gate line during the pre-charge period, wherein a voltage

level of the second word line pre-pulse signal is greater than a voltage level

of the first word line pre-pulse signal and a voltage level of the third word

line pre-pulse signal is greater than the voltage level of the second word line

pre-pulse signal.

2-3. (cancelled)

4. (currently amended): The non-volatile memory device of claim [[2]]1l, wherein an
ending of the second word line pre-pulse signal is after an ending of the first word
line pre-pulse signal and an ending of the third word line pre-pulse signal is after

the ending of the second word line pre-pulse signal.

5. (currently amended): The non-volatile memory device of claim [[2]]1, wherein a
pulse duration of the second word line pre-pulse signal is greater than a pulse
duration of the first word line pre-pulse signal and a pulse duration of the third
word line pre-pulse signal is greater than the pulse duration of the second word

line pre-pulse signal.

6. (original): The non-volatile memory device of claim 1, wherein the memory array
further comprises at least one dummy memory cell, the at least one dummy
memory cell is dispose between the select gate transistor and the plurality of
memory cells and connected in series with the select gate transistor and the
plurality of memory cells, and the non-volatile memory device further comprises
at least one dummy word line and each dummy word line is connected to a
respective dummy memory cell, wherein the second control circuit is configured

to apply a dummy word line pre-pulse signal to the at least one dummy word line.

Micron Ex. 1015, p. 116
Micron v. YMTC
IPR2024-00795



10

15

20

25

30

Appl. No. 16/709,944
Reply to Office action of January 15, 2021

7. (original): The non-volatile memory device of claim 6, wherein a voltage level of
the dummy word line pre-pulse signal is greater than voltage levels of the
plurality of word line pre-pulse signals applied to the word lines disposed
between the at least one dummy word line and the selected word line during the

pre-charge period.

8. (original): The non-volatile memory device of claim 6, wherein an ending of the
dummy word line pre-pulse signal is after endings of the plurality of word line
pre-pulse signals applied to the word lines disposed between the at least one

dummy word line and the selected word line during the pre-charge period.

9. (original): The non-volatile memory device of claim 6, wherein a pulse duration of
the dummy word line pre-pulse signal is greater than pulse durations of the
plurality of word line pre-pulse signals applied to the word lines disposed
between the at least one dummy word line and the selected word line during the

pre-charge period.

10. (original): The non-volatile memory device of claim 1, wherein the first string of
the plurality of memory strings is an unselected string and the bit line is an

unselected bit line during the pre-charge period.

11. (currently amended): A control method of non-volatile memory device, the
non-volatile memory device comprising a memory array comprising a plurality of
memory strings, each memory string comprising a select gate transistor and a
plurality of memory cells connected in series with the select gate transistor, the
control method comprising:
applying a bit line pre-pulse signal to a bit line connected to a first memory string

of the plurality of memory strings during a pre-charge period;

applying a word line signal to a selected word line connected to a selected
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memory cell of the plurality of memory cells of the first memory string
during the pre-charge period; and

applying a plurality of word line pre-pulse signals to a plurality of word lines
connected to the plurality of memory cells of the first memory string and
disposed between the select gate line and the selected word line during the
pre-charge period, wherein voltage levels of the plurality of word line
pre-pulse signals are incremental, the step comprising:

applying a first word line pre-pulse signal of the plurality of word line

pre-pulse signal to a first eroup of the plurality of word lines disposed

adjacent to the selected word line and disposed between the selected

word line and the select gate line during the pre-charge period;

applying a second word line pre-pulse signal of the plurality of word line

pre-pulse signal to a second group of the plurality of word lines

disposed adjacent to the first group of the plurality of word lines and

disposed between the first group of the plurality of word line and the

select gate line during the pre-charge period; and

applying a third word line pre-pulse signal of the plurality of word line

pre-pulse signal to a third second group of the plurality of word lines

disposed adjacent to the second group of the plurality of word lines

and between the second group of the plurality of word lines and the

select gate line during the pre-charge period:

wherein a voltage level of the second word line pre-pulse signal is greater

than a voltage level of the first word line pre-pulse signal and a

voltage level of the third word line pre-pulse signal is greater than the

voltage level of the second word line pre-pulse signal.

12-13. (cancelled)

14. (currently amended): The control method of claim [[12]] 11, wherein an ending of

the second word line pre-pulse signal is after an ending of the first word line
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pre-pulse signal and an ending of the third word line pre-pulse signal is after the

ending of the second word line pre-pulse signal.

15. (currently amended): The control method of claim [[12]] 11, wherein a pulse
duration of the second word line pre-pulse signal is greater than a pulse duration
of the first word line pre-pulse signal and a pulse duration of the third word line
pre-pulse signal is greater than the pulse duration of the second word line

pre-pulse signal.

16. (original): The control method of claim 11, wherein the memory array further
comprises at least one dummy memory cell, the at least one dummy memory cell
is dispose between the select gate transistor and the plurality of memory cells and
connected in series with the select gate transistor and the plurality of memory
cells, and the non-volatile memory device further comprises at least one dummy
word line and each dummy word line is connected to a respective dummy
memory cell, wherein the second control circuit is configured to apply a dummy

word line pre-pulse signal to the at least one dummy word line.

17. (original): The control method of claim 16, wherein a voltage level of the dummy
word line pre-pulse signal is greater than voltage levels of the plurality of word
line pre-pulse signals applied to the word lines disposed between the at least one

dummy word line and the selected word line during the pre-charge period.

18. (original): The control method of claim 16, wherein an ending of the dummy word
line pre-pulse signal is after endings of the plurality of word line pre-pulse signals
applied to the word lines disposed between the at least one dummy word line and

the selected word line during the pre-charge period.

19. (original): The control method of claim 16, wherein a pulse duration of the dummy

word line pre-pulse signal is greater than pulse durations of the plurality of word
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line pre-pulse signals applied to the word lines disposed between the at least one

dummy word line and the selected word line during the pre-charge period.

20. (original): The control method of claim 11, wherein the first string of the plurality
of memory strings is an unselected string and the bit line is an unselected bit line

during the pre-charge period.
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REMARKS/ARGUMENTS

Recognizing that Internet communications are not secure, I hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

1. Claim Amendments

Claims 1, 4-5, 11 and 14-15 have been amended. Claim 1 is amended to include all
the limitations of allowable claim 3, and claims 2-3 are accordingly cancelled. The
dependency of claims 4 and 5 is changed to depend upon base claim 1. Claim 11 is
amended to include all the limitations of allowable claim 13, and claims 12-13 are
accordingly cancelled. The dependency of claims 14 and 15 is changed to depend upon
base claim 11. These amendments are at least supported by paragraph [0022] of the
specification, FIG. 4 and claims as originally filed. No new matter is entered. Acceptation

of the amendments is hereby requested.

2. Claims in view of 35 U.S.C. 102

Claim 1-2, 6, 10-12, 16 and 20 are rejected under 35 U.S.C. 102(a)(2) as being
anticipated by Chen (US 10,770,157); claim 1-2, 6, 10-12, 16 and 20 are rejected under
35 U.S.C. 102(a)(2) as being anticipated by Chen (US 10,283,202); and claim 1-2 and
10-12 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by Kim
(US2011/0194351).

Response:

In response to allowable subject matter of the Office Action, claim 1 has been
amended to include all the limitations of allowable claim 3, and claims 2-3 are
accordingly cancelled. Claim 11 has been amended to include all the limitations of
allowable claim 13, and claims 12-13 are accordingly cancelled. Independent claims 1
and 11 now recite the features of “the second control circuit is configured to apply a first

word line pre-pulse signal of the plurality of word line pre-pulse signal to a first group of
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the plurality of word lines disposed adjacent to the selected word line and disposed
between the selected word line and the select gate line during the pre-charge period, apply
a second word line pre-pulse signal of the plurality of word line pre-pulse signal to a
second group of the plurality of word lines disposed adjacent to the first group of the
plurality of word lines and disposed between the first group of the plurality of word line
and the select gate line during the pre-charge period, and apply a third word line pre-pulse
signal of the plurality of word line pre-pulse signal to a third second group of the plurality
of word lines disposed adjacent to the second group of the plurality of word lines and
between the second group of the plurality of word lines and the select gate line during the
pre-charge period, wherein a voltage level of the second word line pre-pulse signal is
greater than a voltage level of the first word line pre-pulse signal and a voltage level of the
third word line pre-pulse signal is greater than the voltage level of the second word line

pre-pulse signal”, which is not taught by the references.

Since claims 1 and 11 of the instant application have recited at least one distinct
feature which is not taught by the references, claims 1 and 11 should be allowable.
Reconsideration of claims 1 and 11 is respectfully requested. Claims 4-10 are dependent
on claim 1, claims 14-20 are dependent on claim 11, and claims 4-10, 14-20 should be
allowable if claims 1 and 11 are found allowable. Reconsideration of claims 4-10, 14-20

is respectfully requested.

Applicant respectfully requests that a timely Notice of Allowance be issued in this

case.
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Sincerely yours,

/Roger Chen/ 03/02/2021
Date:

Roger Chen, Patent Agent No. 67,314
5F., No.389, Fuhe Rd., Yonghe Dist., New Taipei City, Taiwan
Voice Mail: 302-729-1562

e-mail : RogerChen@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 13 hours behind the Taiwan time, i.e. 9 AM in D.C. = 10 PM in Taiwan.)
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The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) » 16/709,944 Jiaetal,
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
VIET Q NGUYEN 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 Amendment on 3/4/2021.
[ 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 1,4-11 and 14-20 . 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) JAll b) (JSome  *c) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

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

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

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date. .
/VIET Q NGUYEN/
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 20210331
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Application/Control Number: 16/709,944 Page 2
Art Unit: 2827

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.

Reasons for Allowance

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

The prior arts fail to teach or fairly suggest a non-volatile memory device
comprising:

a memory array comprising a plurality of memory strings, each memory string
comprising a select gate transistor and a plurality of memory cells connected in series
with the select gate transistor; a bit line connected to a first memory string of the
plurality of memory strings; a select gate line connected to the select gate transistor of
the first memory string of the plurality of memory strings; a plurality of word lines
connected to the plurality of memory cells of the first memory string of the plurality of
memory strings, each word line connected to a respective memory cell of the first
memory string; a first control circuit configured to apply a bit line pre-pulse signal to the
bit line during a pre-charge period; and a second control circuit configured to apply a
word line signal to a selected word line of the plurality of word lines and apply a plurality
of word line pre-pulse signals to word lines disposed between the select gate line and
the selected word line during the pre-charge period, wherein voltage levels of the
plurality of word line pre-pulse signals are incremental, wherein the second control

circuit is configured to apply a first word line pre-pulse signal of the plurality of word line
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Application/Control Number: 16/709,944 Page 3
Art Unit: 2827

pre-pulse signal to a first group of the plurality of word lines disposed adjacent to the
selected word line and disposed between the selected word line and the select gate line
during the pre-charge period, apply a second word line pre-pulse signal of the plurality
of word line pre-pulse signal to a second group of the plurality of word lines disposed
adjacent to the first group of the plurality of word lines and disposed between the first
group of the plurality of word line and the select gate line during the pre-charge period,
and apply a third word line pre-pulse signal of the plurality of word line pre-pulse signal
to a third second group of the plurality of word lines disposed adjacent to the second
group of the plurality of word lines and between the second group of the plurality of
word lines and the select gate line during the pre-charge period, wherein a voltage level
of the second word line pre-pulse signal is greater than a voltage level of the first word
line pre-pulse signal and a voltage level of the third word line pre-pulse signal is greater

than the voltage level of the second word line pre-pulse signal.

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

Statement of Reasons for Allowance.”

2. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to VIET Q NGUYEN whose telephone number is (571)272-

1788. The examiner can normally be reached on M-F 7:30-3PM EST.
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Application/Control Number: 16/709,944 Page 4
Art Unit: 2827

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 an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https:/ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/VIET Q NGUYEN/
Primary Examiner, Art Unit 2827
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 16/709,944 Jiaetal
H““Hm“ ““ “m“ ““ ““ - oy
VIET Q NGUYEN 2827
v Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
[J Claims renumbered in the same order as presented by applicant J cPA dJ 1D (J R.1.47
CLAIM DATE
Final Original [ 01/12/2021 | 03/31/2021
1 1 v =
2 v -
3 o] -
2 4 O =
3 5 O =
4 6 O =
5 7 O =
6 8 @) =
7 9 O =
8 10 v =
9 11 v =
12 v -
13 O -
10 14 o] =
11 15 O =
12 16 v =
13 17 O =
14 18 O =
15 19 o] =
16 20 v =
U.S. Patent and Trademark Office Part of Paper No.: 20210331
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ic1109 944 Jia etal
H “ H““ Examiner Art Unit
VIET Q NGUYEN 2827

CPC

Symbol Type Version

G11C 4085 F 2013-01-01

G11C 4094 | 2013-01-01

G11C 419 | 2013-01-01

G11C 4099 | 2013-01-01

G11C 4074 | 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 16

NIET Q NGUYEN/ 31 March 2021 . . -
Primary Examiner, Art Unit 2827 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 5
U.S. Patent and Trademark Office Part of Paper No.: 20210331
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/709,944 Jiaetal.
Examiner Art Unit
VIET Q NGUYEN 2827

INTERNATIONAL CLASSIFICATION

CLAIMED

G11C

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS
365 230.06
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

16

NIET Q NGUYEN/
Primary Examiner, Art Unit 2827

(Primary Examiner)

31 March 2021

(Date) 1

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

5

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 20210331
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Issue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination
16/709,944 Jiaetal.

Examiner Art Unit

VIET Q NGUYEN 2827

[0 Claims renumbered in the same order as presented by applicant (] CPA (O T.D. [J R.1.47

(Assistant Examiner)

CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final [Original]Final |Original]Final [Original|Final |Original
1 1 8 10 15 19
2 9 11 16 20
3 12
2 4 13
3 5 10 14
4 6 11 15
5 7 12 16
6 8 13 17
7 9 14 18
NONE

Total Claims Allowed:

(Date) 16

NIET Q NGUYEN/
Primary Examiner, Art Unit 2827

(Primary Examiner)

31 March 2021 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 5

U.S. Patent and Trademark Office

Part of Paper No.: 20210331

Page 3 of 3

Micron Ex. 1015, p. 138
Micron v. YMTC
IPR2024-00795



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 16/709,944 Jia etal
VIET Q NGUYEN 2827

CPC - Searched*
Symbol Date Examiner
G11C 11/4085, 11/4074, 11/4094, 11/4099, 11/419 8/24/2020 vn
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
365 230.06, 185.18, 185.24 8/24/20 vn

* 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
G11C 11/4085, 11/4074, 11/4094, 11/4099, 11/419 8/24/2020 vn
EAST 01/12/2021 vn
Updated IDS 01/12/2021 vn
Updated EAST 03/31/2021 vn
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
G11C 11/4085, 11/4074, 11/4094, 11/4099, 11/419 01/12/2021 vn

/VIET Q NGUYEN/
Primary Examiner, Art Unit 2827

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20210331
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EAST Search History

EAST Search History (Prior Art)

Ref Hits ~  SearchQuery =~ DBs  Default Plurals Time
# g : - Operator . Stamp

L1 19 221 (G11C11/4085 or G11C11/4099 or : US -PGPUB; ?OR “ON 12021/03/31
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Ref Hits Search Query . DBs = Default Plurals Time Stamp
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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.Uuspto.gov

BIB DATA SHEET
CONFIRMATION NO. 7658

SERIAL NUMBER FILINSA%E 371(c) CLASS GROUP ART UNIT ATTORN'\I%-DOCKET
16/709,944 12/11/2019 365 2827 YMTP0261USA3
RULE
APPLICANTS
Yangtze Memory Technologies Co., Ltd., Wuhan City, CHINA;
INVENTORS

Jianquan Jia, Wuhan City, CHINA;
Ying Cui, Wuhan City, CHINA;
Kaikai You, Wuhan City, CHINA;

*k CoNTINUING DATA kkkkkkkhkkkkkhkhkkhhhkkkhkkkk
This application is a CON of PCT/CN2019/112409 10/22/2019

*k FOREIGN APPLICATIONS kkkkkhkkhkkkhkkhkhkkkhkhkkhk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

01/02/2020
Foreign Priority claimed J ves Mno STATE OR SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met [ Yes N0 | [ Metafter COUNTRY |DRAWINGS | CLAIMS CLAIMS
Xiﬂiggﬁégg ed /\élxii?eg%%:ﬂé Thiials CHINA 4 20 2
ADDRESS

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
5F., NO.389, FUHE RD., YONGHE DIST.

NEW TAIPEI CITY,

TAIWAN

TITLE
NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

|Q Al Fees |
10 1.16 Fees (Filing) |
|

FILING FEE FEES: Authority has been given in Paper

RECEIVED |No. to charge/credit DEPOSIT ACCOUNT [ 1.17 Fees (Processing Ext. of time)
1720 No. for following: U 1.18 Fees (Issue)
U Other
U Credit

BIB (Rev. 05/07).
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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 |
16/709,944 12/11/2019 Jianquan Jia YMTP0261USA3
CONFIRMATION NO. 7658
27765 PUBLICATION NOTICE

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION

S NO,586.FUHE RD. YONGHE DIST T

NEW TAIPEI CITY,
TAIWAN

(VAN

Title:NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

Publication No.US-2021-0118484-A1
Publication Date:04/22/2021

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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PART B — FEE(S) TRANSMITTAL

Complete and send thisform, together with the 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, VA 22313-1450
INSTRUCTIONS: Thisform shouldbeusedfor transmitting the ISSUEFEE and PUBLICATION FEE (ifrequired). Blocks 1 through 5 should be conpleted 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.
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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
27765 7590 04/05/2021

papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION I hereby certify that this Fee(s) Transmittal is being deposited with the United

5F., No.389, Fuhe Rd., Yonghe Dist, States Postal Service with sufficient postage for first class mail in an envelope
New Taipei City, addressed to the Mail Stop ISSUE FEE addressabove, or being transmitted to the
Taiwan USPTO via EFS-Web or by facsimile to (571)273-2885, on the date below.
Hitomi Lin (Typed orprinted name)
/Hitomi Lin/ (Signature)
06/29/2021 (Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
16/709,944 12/11/2019 Jianquan Jia YMTP0261USA3 7658

TILE OF INVENTION:: NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

APPLN. TYPE ENTITY STATUS TSSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1200 $0 $0 $1200 07/06/2021
EXAMINER ART UNIT CLASS-SUBCLASS
NGUYEN, VIET Q 2827 365-230060
1. Change of correspondence address orindication of“ Fee 2. For printing on the patent front page, list
Address” (37 CFR 1.363) (1) The names ofup to 3 r_egislered patent attomeys L. VV 11’15'[01’1 HSU
Change of correspondence address (or Change of oragents OR, altematively,

Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member 2.
a registered attomey or agent) and the names of
D “Fee Address” indication (or “Fee Address” Indication up to 2 registered patent attomeys or agents. If

form PTO/SB/47; Rev 03-09 or more recent) no nane is listed, no name will be printed.

attached. Use of a Customer Number is required.

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

PLEASE NOTE: Unless an assignee isidentified below, no assignee data will appear on the patent. Ifan assignee is identified below, the document must have been
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion ofthis 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 City, Hubei Province, P.R.C.

Please check the appropriate assignee category or categories (will not be printed onthe patent): D Individual Corporation or other private group entity |:| Government
4a. Fees Submitted: Issue Fee D PublicationFee (ifrequired) D Advance Order - # of Copies

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

Electronic Pay ment via EFS-Web DEnclosed check I:I Non-electronic payment by credit card (Attach form PTO-2038)
The Director is hereby authorized to charge the required fee(s), any deficiency, orcredit any overpay ment to Deposit Account No. 50-3105

5. Change of Entity Status (fromstatus indicated above)
D Applicant certifying micro entity status. See 37 CFR 1.29. NOTE: Absent avalid Certification ofMicro Entity Status (see forms PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be accepted at the risk ofapplication aband onment.

EI Applicant asserting small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box will be taken as
anotification ofloss ofentitlement to micro entity status.

EI Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken as a notificationofloss ofentitlement to small or micro entity
status, as applicable.

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 /Winston Hsu/ Date 006/28/2021
Typed orprinted name ' Winston Hsu Registration No. 41526
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

Micron Ex. 1015, p. 143
Micron v. YMTC
IPR2024-00795



Electronic Patent Application Fee Transmittal

Application Number:

16709944

Filing Date:

11-Dec-2019

Title of Invention:

NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

First Named Inventor/Applicant Name:

Jianquan Jia

Filer:

Winston Hsu/Hitomi Lin

Attorney Docket Number:

YMTP0261USA3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

1501

1200

1200
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Description Fee Code Quantity Amount SulLJ’-s'I'g(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFS ID: 43100210
Application Number: 16709944
International Application Number:
Confirmation Number: 7658

Title of Invention:

NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD

First Named Inventor/Applicant Name:

Jianquan lJia

Customer Number:

27765

Filer: Winston Hsu/Hitomi Lin
Filer Authorized By: Winston Hsu
Attorney Docket Number: YMTP0261USA3
Receipt Date: 29-JUN-2021
Filing Date: 11-DEC-2019
Time Stamp: 01:43:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E202165243521039
Deposit Account 503105
Authorized User Hitomi Lin

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

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

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:

Document
Number

File Size(Bytes)/ Multi Pages

File Name Message Digest | Part/.zip| (ifappl.)

Document Description

762494

1 Issue Fee Payment (PTO-85B) 4254194.PDF no 1

5684402e11de34949329d699b2bb856905|
58d197

Warnings:

Information:

30336

2 Fee Worksheet (SB06) fee-info.pdf no 2

e63772876893bc6aba9899d8479cefcofc95|
455a

Warnings:

Information:

Total Files Size (in bytes){ 792830

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/709,944 08/03/2021 11081164 YMTPO261USA3 7658
27765 7590 07/14/2021

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
SF., NO.389, FUHE RD., YONGHE DIST.

NEW TAIPEI CITY,

TAIWAN

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

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

Yangtze Memory Technologies Co., Ltd., Wuhan City, CHINA;
Jianquan Jia, Wuhan City, CHINA;

Ying Cui, Wuhan City, CHINA;

Kaikai You, Wuhan City, 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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