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Approved for use through 1113012014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number N/A 

Filing Date N/A 

First Named Inventor Jianquan Jia 

Title NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD 

Art Unit N/A 
Examiner Name N/A 
Attorney Docket Number YMTP0261 USA3 

SIGNATURE of Applicant or Patent Practitioner 
Signature /Ro~er Chen/ Date (Optional) 12/11/2019 
Name Roger Chen Registration 67314 

Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

I 
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.S.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, call 1-800-PTO-9199 and select option 2. 

Micron Ex. 1015, p. 1 
Micron v. YMTC 
IPR2024-00795



Do:::- Code: PA. 
Do:ument 0-e:scription: POIW"er of Attom-ey Pn:111'U-.!Bm t3?~ 13) 

~ f« UM ffirwgh 1 'ln~li!!, •a ";!1~ll:{:1l 
U.& P~llltnd T:ta~,k ,~ U.S. OEAARU.Wcifi a" COM~OE 

Linder 1:N~ft~ t'ad 19!lli no pilB!YllU111c~ r.i;; ~ 13~ml~d~ uRIMs td:"~1, a~ Cli.tl!mlffl:A ITT~ 

POWER OF ATTORNEY BY APPLICANT 

he.f8try re,va{a al pMious • pjw@rs :lf attorney gi118f! in the apnlicatka identffied in eilheJ. the abcned tnnsmittal ltld.mr ur 
he bo~s beb'.N. 

□ 

(NQfe: .Th$ boxes aoo,1e may be !efi: blii.Hlk if infonn~ is ~M on •~ PTOJAJN82'.A..) 

It·~ appomt the<Palant Pra:;titi:;1ner{$)associa'lea wilh :tna :folowing CusmmarNut1raoer as myrour 3tton,5:y(s) or ~t'l's), ani 
to tta:17'sad ~R bus~ee;s in tte United states Pamnt arid T~1:ai1< Offi~ ~ea merewifu h th~ a~iC:!'lstioo :rderenoed fo, 
the e~ed b'ilr~ittil letter (foo'n PTOIAJ!A~ or identifitd ~,tr; -
0~ • • • • ._2_7_7_65_· _· _______ _. 

I t~y appoint Pf.~ooAr(s) named~ tie ~~ list (fam PTO!A1Al82C) as mylour a!lt«n~i:i,) or ~t{s). and b trans!:!lct 
adl wimess in h ·l.hied S:ate P~t aoo Tr~demi:ar'i< Offia1t COffl'l~d th:amwJtb !§or 1!!he ~r ap~,tioo ratmmem &r ~ 
ata::hfi!!d l'tatlSmk~l~ (fumi PTOl/!JA/82.At oridefflffied abo\a tNote; c~- bro PTOtP.WJl2C) 

Please recognize M ehang!:t the conesporideru::;e add:ress for Iha application :identifiel:i iifl the attad'l,ed transmittal 
f.etter or the boxes above to: 

The ~ra= -~~ wim h aibov<t4!'11Mtilnedl CJStom« Nim1ber 
OR 

D The ~ss assooamd with: C.l5-twner Nmnter: I 
OR t. 
Fitfnor 
EodMdual Nane 

.Y~ngtze ~~l!iory Technologies Co., Ltd. 
lm'efltOf Of' .bn lnvem« (tiUe ~ re,q!Jired bll~W) 

UgsR R~s~ of a Deee~ a Legally lneapacl~d lrr~ntor 4fflle not requ1red below) 

I ✓) As~g,ee or P~M tet !Man ti. iw.✓efltlt:n is Und~ m Obl~co to A~n (p~e :s:gner"s ~ ilf ~~li;;ant i$ a jtristic er-bti.t: 

D Per.Kin V\lho ~lsei ShtrWS Sufl'tcial't P~~~ f.nt~t {e,Qi .• ii ~ under 31 CFR 1.4$)(l) '\me- i>iBimcd in Ille 
¥dicaticn o· ~ ;on~~ being •1 wilh ihm ,:f,ooumeml {pro~ signet's tk ll\' i;:lfPlli~iis. :a iulistic en!!)[) 

!llOlE: Sigooh.lru - Thrac bm rnus;t be s~ned !by ttie a::1911~1: in, aet::a'd;a11~ -~ 37 era 1.J.3, see 37 cm 1A tor ~nature mqui'Eff'ISlrlts 
and Cttt!fiatlons. ft mo'l!li U'ia!ti •:in& ~tk:a:lll LE muttpe forms.. 

~ra'S ~~of lit~mn lis. ~ ~ 37 :;~&e \.1.Jf. ,, .32. A~ 1,n TlF.6 ~~ is reqi.md bobl.iiiil ~ ~ ahndi br me~ w~ ,uo ~ i'ii-i &,, ~¼.e 
JSPTO 1J:;. p~ .m ;ippl~. ~iillf ~~~by~ U.$£. 1~ "'1td ~ CFR 1V!i1 end 1_ 14. Thi&~ is ~~i. ~ bb ;I mloolts&DD CJmpl'e~. 
itdludi,i,g ~B ~ :.i¥!1 ~~f"Q VI@~ ~l!cdo~~ tolf!t!e !..l'SPl"O. rlff>='lrill mry ~, il."P~ Ith& ifif.hidui!I ~- .~y affl'lme,nu o;>n N .inoordl 

1¢·~ ~~,e,'!Q,~ t!m.ftm:t ~...u~t~i ~~ th\e. bt!.~., ~ Ni. ~lxj tbeC!meifnn:rtn11~ ~- U.S. f'~~l'tad:m~ ~. u.~. 
~~llilt ~ ~Ci:, f .0. am 1~· Ms:~ ''A:2.,""313-14'~. 00 HOT m!N:O Fef:$ O!rl o:)llffl"Lf.TEill Fo.tMS TI:} Tii!S AD~ES-'$ .. $£1\11); TO; c-1tHiO~ 
w l!'a~. P,O.. ~,. t~ Ala:£lHJ<(~ VAnac1:J44U\ 

,'f )'O'.t need ~t\."'llloo ii-,~ !he br,m, oaf 1-too-f'T0-919!!!! aads~~ 2 

Micron Ex. 1015, p. 2 
Micron v. YMTC 
IPR2024-00795



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: 
!Zl The attached application, or 

□ United States application or PCT international application number 
_____ filed on ________ _ 

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

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

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

ASSIGNMENT 

In consideration of the sum of One Dollar ($1.00) or equivalent and other good 
and valuable consideration paid to each of the below named inventors, each of the below 
named inventors, hereby sell and assign to Yangtze Memory Technologies Co., Ltd., a 
corporation formed under the laws of China, whose mailing address is Room 7018, No.18, 
Huaguang Boulevard, Guandong Tech. Industrial Park, Donghu Development Area, 
Hongshan District, Wuhan City, Hubei Province 430074, P.RC. (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, 

ISB4285-00llll7 48>- IO. 17. 86. 195 

(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, 
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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 enjoyed by the Assignor had this assignment and sale 
not been made. 

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

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

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

The below named inventors hereby represent that he/she understands that the 
patent practitioners associated with CUSTOMER NUMBER 27765 are the legal 
representatives of, and attorneys for, the assignee, and are NOT the legal representatives 
of, and attorneys for, the inventors. 
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2019-00232-YMTC (YMT-P0261-USA3) 

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

LEGAL NAME OF INVENTOR 

Inventor: _____ Ji..:ca_;_;n..:.iq..:.:u=a_n_J_ia ____ _ Date:_-=c]{)-=--1_._1_. --'-t-'--1 ._o--J7'------

Signature of Inventor: ____ J_,_a,;t--'-f-1-'AA'-=-".<...,A'--...,J__,_,_...li\--'---____________ _ 

LEGAL NAME OF INVENTOR 

Inventor: _____ Y_i_;_n,.,_g_C_u_i _____ _ 

Signature of Inventor: __,~UC,--'--'/4..CC.l>ttt-----'1"=-----------------------

LEGAL NAME OF fNVENTOR 

Inventor: _____ K_a_i_k_a·_1 Y_o_u _____ _ 

Signature of Inventor: _/cQt="-'1,.-"-f!lfm~'"--',t;:.Y~'<I-\A~------------------
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Doc Code: ECOMM.AUTH/ECOMM.WTDW 
Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn 

r AUTHORIZATION FOR INTERNET 
COMMUNICATIONS IN A PATENT 

APPLICATION OR REQUEST TO 
WITHDRAW AUTHORIZATION FOR 

INTERNET COMMUNICATIONS 
\... 

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

Application No. 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Practitioner Docket No. 

I. To authorize permission for Internet Communications. 

PTO/SB/439 (11-15) 

N/A 
N/A 

Jianquan Jia 

NIA 

NIA 
YMTP0261 USA3 

[2] Recognizing that Internet communications are not secure, I 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. I understand that a copy of 
these communications will be made of record in the application file. {MPEP 502.03) 

II. To withdraw authorization for Internet Communications. 

D 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. I understand that the withdrawal is effective when approved rather than when received. 

I am the 

D applicant. 

[ZI attorney or agent of record. Registration number ~6~7~3_1~4~-----------

0 attorney or agent acting under 37 CFR 1.34. Registration number ______________ _ 

/Roger Chen/ 
Signature 

Roger Chen 
Typed or printed name 

12/11/2019 
Date 

3027291562 
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*. 

□ * Total of forms are submitted. 
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Privacy Act Statement 

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

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

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.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. A record 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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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB 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 

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: 

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

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~ianquan I ~ia I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City Euhan City, Hubei Province l1country of Residence i l~N 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 I l,Nuhan City, Hubei Province I State/Province 11 

Postal Code 11 I Countryi I FN 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El fl'ing I J:;ui I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Euhan City, Hubei Province IICountry of Residence i l~N 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 I l,Nuhan City, Hubei Province I State/Province 11 

Postal Code 11 I Countryi I ~N 

Inventor b I Remove I 
Legal Name 

EFSWeb2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB 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 

I El l<aikai I fi'ou I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Euhan City, Hubei Province IICountry of Residence i l~N 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 I l,Nuhan City, Hubei Province I State/Province 11 

Postal Code 11 I Countryi I FN 

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

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

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

Customer Number )7765 

Email Address •ogerchen@naipo.com I I Add Email I I Remove Email I 

Application Information: 

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

Attorney Docket Number !YMTP0261 USA3 I Small Entity Status Claimed □ 
Application Type Non provisional T 

Subject Matter Utility T 

Total Number of Drawing Sheets (if any) If I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

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

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

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB 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 

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

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

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

Representative Information: 

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

Please Select One: • Customer Number I US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number ~7765 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending I· I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I j:ontinuation of I· PCT/CN2019/112409 ~019-10-22 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I 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 (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX 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 lime period specified in 37 CFR 1.55(g)(1 ). 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 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 0MB control number. 

YMTP0261USA3 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention NON-VOLATILE MEMORY DEVICE AND CONTROL METHOD 
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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 levels and reducing 

programming disturb. 

2. Description of the Prior Art 

[0003] Non-volatile memory devices, such as flash 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 remove boosting charges (electrons) of the unselected 

memory string. However, as the layer increases, the channel length 

increases accordingly. The effect of bit line pre-charge for electrons 

remained in the bot tom channel wi 11 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 an objective 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 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. 

[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 obvious 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 diagram illustrating 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 to 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 control 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 limited 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 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 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 line 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 line 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 lines 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 MC0 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 WL0 to WLn, the 

bottom dummy word lines BDMY and the bottom select gate line BSG. 

As shown in FIG. 3, suppose the word line WL0 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 WLl 

to WLp. The first group of word lines (Bottom WL) is between the 

selected word line (word line WL0) and the second group of word lines 

(Middle WL) . The second group of word lines (Middle WL) includes the 

word lines WL(p+l) to WLq. The second group of 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 (q+l) 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. Sequentially 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 to 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 

Vee. 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 

(WL0) 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 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 than the 

voltage levels of the word line 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 1 ine 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 of 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 period. 

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 line 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 of 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 line 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 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. 

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 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 
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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 of 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. 

Page 14 of 19 

Micron Ex. 1015, p. 35 
Micron v. YMTC 
IPR2024-00795



7. 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. 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 line 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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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. 

15. The control method of claim 12, 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. 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. 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. 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. 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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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. 

20. 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. 

Page 19 of 19 

Micron Ex. 1015, p. 40 
Micron v. YMTC 
IPR2024-00795



20 
'-----.. Control 

circuit 

TSGs 
L ,, 

TDMYs 
L. ,, 

WLs 
L. ,, 

BDlv1Ys 
/ ,, 

BSGs 
/ 

~ 

1\/Iemory array 

/ VBLs 

Control circuit 

FIG. 1 

BL 

FIG. 2 

TSO 

TDl\lIY 

WL 

\VL 

BDl\lIY 

BSG 

10 
~ 

30 
~ 

Micron Ex. 1015, p. 41 
Micron v. YMTC 
IPR2024-00795



Unselected BL 

TT Unselected TSG 

TDMC TDlvIY 

TDMC TDlvIY 

lVICn WLn 

TopWL 

lVIC(q+ 1) WL(q+l) 

lVICq WLq 

lviiddle WL 

lVIC(p+ 1) WL(p+l) 

lVICp WLp 

Bottom WL 

lVICl WLl 

lVICO WLO (selected word line) 

BDlVIC BDMY 

BDMC BDMY 

BT BSG 

FIG. 3 

Micron Ex. 1015, p. 42 
Micron v. YMTC 
IPR2024-00795



Pr
e-

ch
ar

ge
 p

er
io

d 

V
P_

BL
=V

dd
 

I 

I 
I 

V
 

\; 
w

 I
 

~
 

w
 

U
ns

el
ec

te
d 

BL
 

: 
V

P _
TS

G
=V

cc
 

-
-
-
-
-
-
-
-
-
-
-
-

Un
se

lec
te

d 
TS

G 
OV

 
/ 

\ 
OV

 
, 

VP
 T

D
M

Y
=V

dd
\ 

I 
Vp

as
s 

,
-
-
-
-
-
-
-
-

V
pa

ss
 

: V
P_

TO
PW

L=
l.8

V
 

To
p 

W
L 

0V
 

/ 
__

__
__

__
__

__
__

__
_ \

 
, 

, 
-
-
-
-
-

V
 

:v
P_

M
lD

D
LE

W
L=

l.2
V

: 
/ 

pa
ss 

:v
P _

BO
TT

O
M

W
L=

0.6
V:

 
-
-
-
-

V
pg

m
 

0V
 
:/

 
\ 

: 
. 

Bo
tto

m
 W

L 
r 

--
--

-
--

--
--

--
--
-
-
_

_
,
1

,
-
-
-
-
-
_

_
_

,
 

I : V
 _S

EL
 W

L=
0.

2V
 

Se
le

ct
ed

 w
or

d 
lin

e 
(W

L0
) 

OV
 

I 
' 

✓
 -
-
-
-
-
-
-
-
-
-
-
·-

-
-
-
-
-
-
-
-
-

FI
G.

 4
 

Micron Ex. 1015, p. 43 
Micron v. YMTC 
IPR2024-00795



Pr
e-

ch
ar

ge
 p

er
io

d 

V
P_

BL
=V

dd
 

I 

I
-
-
-
-
-
-

I 

ov
 V

 
\ 

ov
 

U
ns

el
ec

te
d 

BL
 

; 
V

P_
 TS

G
= 

V
 cc

 
,__

 _
_

_
_

_
_

_
_

_
 ___

__;
;__

 

U
ns

el
ec

te
d 

TS
G

 
OV

 
/ 

\ 
OV

 

: 
V

P_
TD

M
Y

=V
dd

\ 
: 

/ 
V

pa
ss

 

,
-
-
-
-
-
-
-
-

V
pa

ss
 

T
D

M
Y

~
 

I 

To
p 

W
L 

OV
 

--
--

--
--

--
--

--
--

--
--

-..
--

--
--

--
--

--
--

-

: 
V

P_
TO

PW
L=

-0
.6

V
 

M
id

dl
e 

W
L 

OV
 

--
--

--
--

--
--

--
--

--
-.

.-
--

--
--

--
--

--
--

-

'V
P 

-
-

.: 
_M

ID
D

LE
W

L=
-l

.2
V

 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

I 

Se
le

ct
ed

 w
or

d 
lin

e 
(W

L0
) 

OV
 

V
 _S

EL
 W

L=
-2

.0
V

 

I I I 

:v
P _

BO
TT

O1
VI

W
L=

-l
 .8

V
 

I 
I 

I 

I 

FI
G.

 5
 

-
-
-
-
-
-
-
-

V
pa

ss
 

_
_

_
_

_
_

_
 V

pa
ss

 
-
-
-
-
V

p
g

m
 

Micron Ex. 1015, p. 44 
Micron v. YMTC 
IPR2024-00795



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/709,944 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 300 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 660 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 (37 CFR 1.16(i)) 
minus 20= OR X 100 = 0.00 

INDEPENDENT CLAIMS 2 minus 3 = X 460 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1720 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 

Micron Ex. 1015, p. 45 
Micron v. YMTC 
IPR2024-00795



APPLICATION 
NUMBER 

16/709,944 

27765 

UNITED STATES PATENT AND TRADEMARK OFFICE 

FILING or 
37l(c)DATE 

12/11/2019 

GRPART 

UNIT 

2827 
FIL FEE REC'D 

1720 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

YMTP0261 USA3 20 2 

CONFIRMATION NO. 7658 
FILING RECEIPT 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
5F., NO.389, FUHE RD., YONGHE DIST. 1111111111111111111111 m~mll!~~ ll~HHll lllll 111111111111111111 

NEW TAIPEI CITY, 
TAIWAN 

Date Mailed: 01/03/2020 

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

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

lnventor(s) 

Applicant( s) 

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

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

Power of Attorney: The patent practitioners associated with Customer Number 27765 

Domestic Priority data as claimed by applicant 
This application is a CON of PCT/CN2019/112409 10/22/2019 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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

page 1 of 3 

Micron Ex. 1015, p. 46 
Micron v. YMTC 
IPR2024-00795



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 AIA (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 US PTO 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-HAL T (1-866-999-4258). 

page 2 of 3 

Micron Ex. 1015, p. 47 
Micron v. YMTC 
IPR2024-00795



GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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. 

page 3 of 3 

Micron Ex. 1015, p. 48 
Micron v. YMTC 
IPR2024-00795



Application Number 16709944 

Filing Date 2019-12-11 
INFORMATION DISCLOSURE First Named Inventor Jianquan Jia 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name NGUYEN, VIET Q 

Attorney Docket Number YMTP0261 USA3 

U.S.PATENTS 

Examiner Cite Kind 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code 
Issue Date Name Relevant Passages or Relevant 

Figures Appear 

1 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Cite Kind Publication 
Pages,Columns,Lines where 

Initial* No 
Publication Number 

Code Date 
Name Relevant Passages or Relevant 

Figures Appear 

1 20110194351 A1 2011-08-11 KIM 

2 20190108883 A1 2019-04-11 Yu 

3 20190156901 A1 2019-05-23 Chen 

FOREIGN PATENT DOCUMENTS 

Pages,Columns,Lines 
Examiner Cite Foreign Document Country Kind Publication 

Name 
where Relevant 

Initial* No Number Code Code Date Passages or Relevant 
Figures Appear 

1 

Micron Ex. 1015, p. 49 
Micron v. YMTC 
IPR2024-00795



Application Number 16709944 

Filing Date 2019-12-11 

INFORMATION DISCLOSURE First Named Inventor Jianquan Jia 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name NGUYEN, VIET Q 

Attorney Docket Number YMTP0261 USA3 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

Initials* No 
the item (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue 
number{s), publisher, city and/or country where published. 

1 

EXAMINER SIGNATURE 

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

Micron Ex. 1015, p. 50 
Micron v. YMTC 
IPR2024-00795



Application Number 16709944 

Filing Date 2019-12-11 

INFORMATION DISCLOSURE First Named Inventor Jianquan Jia 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name NGUYEN, VIET Q 

Attorney Docket Number YMTP0261 USA3 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

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 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

!Z1 None 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Roger Chen/ Date (YYYY-MM-DD) 2020-08-25 

Name/Print Roger Chen Registration Number 67314 

Micron Ex. 1015, p. 51 
Micron v. YMTC 
IPR2024-00795



Electronic Acknowledgement Receipt 

EFSID: 40370669 

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 Jia 

Customer Number: 27765 

Filer: Roger Gwan-Jye Chen/Anna Lu 

Filer Authorized By: Roger Gwan-Jye Chen 

Attorney Docket Number: YMTP0261 USA3 

Receipt Date: 27-AUG-2020 

Filing Date: 11-DEC-2019 

Time Stamp: 03:45:23 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

26299 

1 
Information Disclosure Statement (IDS) 

3936164.PDF no 3 
Form (SB08) 

738aadd 1 SeS 10c9f7d9fc6480965247d862 
10f0b 

Warnings: 

Micron Ex. 1015, p. 52 
Micron v. YMTC 
IPR2024-00795



Information: 

This is not an USPTO supplied IDS fillable form 

Total Files Size (in bytes)~ 26299 

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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 53 
Micron v. YMTC 
IPR2024-00795



Application Number 16709944 

Filing Date 2019-12-11 
INFORMATION DISCLOSURE First Named Inventor Jianquan Jia 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name NGUYEN, VIET Q 

Attorney Docket Number YMTP0261 USA3 

U.S.PATENTS 

Examiner Cite Kind 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code 
Issue Date Name Relevant Passages or Relevant 

Figures Appear 

1 10283202 B1 2019-05-07 Chen 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner Cite Kind Publication 
Pages,Columns,Lines where 

Initial* No 
Publication Number 

Code Date 
Name Relevant Passages or Relevant 

Figures Appear 

1 20190147955 A1 2019-05-16 Chen 

FOREIGN PATENT DOCUMENTS 

Pages,Columns,Lines 
Examiner Cite Foreign Document Country Kind Publication 

Name 
where Relevant 

Initial* No Number Code Code Date Passages or Relevant 
Figures Appear 

1 110289034 CN A 2019-09-27 Abstract 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

Initials* No 
the item (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue 
number(s), publisher, city and/or country where published. 

Micron Ex. 1015, p. 54 
Micron v. YMTC 
IPR2024-00795



Application Number 16709944 

Filing Date 2019-12-11 

INFORMATION DISCLOSURE First Named Inventor Jianquan Jia 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name NGUYEN, VIET Q 

Attorney Docket Number YMTP0261 USA3 

1 

EXAMINER SIGNATURE 

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

Micron Ex. 1015, p. 55 
Micron v. YMTC 
IPR2024-00795



Application Number 16709944 

Filing Date 2019-12-11 

INFORMATION DISCLOSURE First Named Inventor Jianquan Jia 
STATEMENT BY APPLICANT 

Art Unit 2827 
( Not for submission under 37 CFR 1.99) 

Examiner Name NGUYEN, VIET Q 

Attorney Docket Number YMTP0261 USA3 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 
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abstract of CN 110289034A 

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



(21)$il"5 201910576900.3 

(22) $ilB 2019.06.28 

( 71 ) $ il A -tf: ff ffnf lJ.ttlH!t1n ff 0 i§'J 

±-IP.±.1.t 430205 Will:lt~'~;;JZ.m~wlK*;lBf 
'i!z IX~ *:f4ttI.ill1. Im$ ft:::k:il! 18% 

7018~ 

(72)£t:IJ=lA 5<tl&'.I~ Jf~ Jit:te! 

( 7 4) ~ f1H-Um fJU¾.J _t ~ ~5¥Ll rr'ij :tJF¥* Ji!rlH~ 0 
i§] 31100 

1-~JmA ~:m-lfg 

(51) Int.Cl. 

G11C 16/08(2006.01) 

G11C 16/24(2006.01) 

G11C 16/26(2006.01) 

(54) £t:IJ=l ~l~ 
~ P 10 x ·t:'t ff1m ~ & 1t ~ ft1f¥:! 

(57)ffi~ 

::$: 'i!f.. aJJ i& & - 5Ffr ~P 10 x ·t:'t ff fit~ & 1t ~ ft 
1fr*, ~~P10xt:'tff~t~irL1i:s =fffm•5t~:Ju ,irL 
ffi$~ff~$ffl,-~ff~$fflirLffi$~ffM 
$ ; :f¾i})jt ft/iil , &'.:-f El3 ffi - $ :iw 1$ ff~~ JU• 1, ff fit 
$ITT33-ft/iil; $*ffi-$:lw1'$ff4-~,-~ffi­
$:iw1'$'§'4-~~~~m~ITTff~$fflITTffi-$ 
:lw1'$1rITTfJifr:ta; ~ &~f!ru~, Efc:JtT'J = aw;!lX~ir .®: 
:t_ iw ITT fin~ :®~fr ¥!st q=r , ~ :®Ji!r:l& $ ~ ff1m $ q=r ITT 
:iw q=r ff fif $ ITT ffi - $ :iw 1l ff fo ~ P :iw q=r ff 1if $ ITT 
ffi-$:lw1'$1r,~mmJ£:f¾~ftffil~~~~ITTffi­
finJE~1± 0 ~;/'Ji!;:;$:'i!f.. a)J ITT~P10x't:'tff1m~ &Jt~ 
1t 1f 1! , -aJ ~ :® :ct :iji/ :1JD ~ P :iw q=r ff ·fif $ ITT ikJ if! ~ 

< ~' ~11£w;.::P1Jto 
.,,,.. 
C0 
0 
cr, 
w 
N 
0 

r-< 

z u 
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1. -;f,fi~p~~·t1:f¥1ifff, filt!S: 
f¥fii•5LW:3fu, filtrS$~'"f¥1ffi$ tii, m~+¥1il$tii filtr5$~'"f¥1il$; 
A•)tffij.~~--$~ffff~~~m~+¥M$ITT~-)tffij; 
$*ffi-$~ffff*~·m*ffi-$~ffff*~~~~~mITT+¥M$fflITTffi-$~ff 

ff ITTffifR; ~,& 
1~1ffUff, JIBJl1g: ft~~X.PJI' Rziwa<Jffi~im~rR q:i, ~imJiJr:i£$~f¥1it $ q:i ITT~ q:tf¥1ffi 

$ ITTffi-$~ffff fO~p;Jmq=if¥1ii$ 8"1ffi-$~1iff .ii~JiJr:i£A.Y#fam1JOt~tiITTffi-ffiJE 
~.tko 

2 . ,t{otxtu~ * 1 JiJr:1£ ITT ~p ~ ~ ·t1: +¥fLt@ , A~1iE ft r , iEfil 1i = 

$*~~.m*~~~~•=*~*ff~~~m~+¥M$ITT-}tffij; 
$*ffi=$~ffff*~'m*ffi=$~ffff*~~~~~mITT+¥M$fflITTffi-$~ff 

ff ITT 00 tR ; 
pJr:i£~~ffJIBJl1gftpJr:i£~~~R~ffl:i£$*&~~~~~~ffi,pJr:i£ffi-ffiJE~ffi 

:x-=f JiJr:1£~ i)J ~ ffi o 

3. ,t{otxtu~*1JiJr:1£a<J~p~~-r1:+¥M@ ,A~1iE:i±r ,Jifi:1£1~1ffu@re111gftJiJr:1£ffi~im 
pf)- R iiL~z 1W , *WI JiJr:1£ ~P ~ q:i +¥1it $ 8"1 ffi- $ :im ff ff , ii {~H~ JiJr:1£ ffi-ffiJE ~ ffi 1f._¥JiJr 
:i£ffi ~ ifilpfr Ria* o 

4 . ,t{o &tu~* 1 JiJr:1£ 8"1 ~p ~ ~ ·t1: +¥ 1ffi@ , At~1iE ft r , JiJr:1£ 1~ tu @iE re111g ftJiJr:1£ tm ~ 
ifilpfr R q:i , ~imJiJr:1£~ q:i f¥1ffi $ ITT +¥1if • 5tf0~p~ q:i +¥fit$ ITT +¥1it • JtITT it.Iii o 

5 . ,t{otxtu ~ *2JiJr:1£ 8"1 ~p ~ ~ ·t1: +¥1ffi@ , A ~1iE ft r , JiJr:1£1~ tu@ re111g ftJiJr:1£ffi ~ 1m 
pf)-Rq:i, *WrfiJr:i£:lmq=if¥1it$ 8"1ffi=$~1iff fOJiJr:i£~p~q:tf¥fffi$ ITTffi=$:im1iff o 

6. ,t{otxtLl~*2JiJr:i£ITT ~p ~ ~-t1:f¥1itff, A~1iEftr, JiJr:i£1~tuffiEJIBJt1g: :i±JiJr:i£ffi 
~ifilpf)-R q:i, ~imJiJr:i£$~f¥fit $ q:i ITT~q:i +¥fit$ ITTffi=$ ~1iff fO~p~q=if¥fit$ 8"Jffi= 
$~ffff,ii~pJr:i£$*~~~~~~ITTffi=ffiiE~ffi◊ 

1 . ,t{otxtu ~ *6 JiJr:1£ 81 ~p ~ ~ ·t1: +¥fit@ , A~1iE ft r , rJr:1£ ~tu@ Wcll:3/9 ftJiJr:1£ffi ~ 1m 
pf)- R is* z iw , * WT JiJr:1£ ~P :im q:i f¥ fit$ 81 ffi = $~ti ff , ii 1:~H~ JiJr :i£ ffi = ffi ft ~ ffi1i _¥JiJr 
:i£ffi ~ ifilpfr Ria JR o 

8. ,t{otxtLl~*6J:iJr:i£81~P~~-t1:f¥Mff ,A~1iE1±-=f, J:iJr:i£ffi=ffiiE~ffiAT Jijy:i£~~i)J 
~ffio 

g . ,t{o txtu ~ *6 JiJr:1£ 81 ~p ~ ~ ·t1: +¥ fit@ , A ~1iE ft r , JiJr:i£ffi-ffiJE ~ ffifo JiJr:i£ffi = ffi 
ft~ffit§~o 

10. -trfi~P~~·l1:f¥1itffITTffi111=:1Ji!, pJr:i£~P~~·t1:f¥fitfffiltrSf¥ff•7tW:3fu" A•)tffij 
~$*ffi-$~ffff*~.m:i£+¥M•5tW~iQ.M$~+¥M$ffl,m~+¥M$ffliQ.M$~ 
f¥M$;ffl:i£A•)tffij~~--$~ffff~~~m~+¥M$ITT~-}tffij;ffl:i£$*ffi-$~ff 
ff*~ITTm*ffi-$~ffff*~~~~~mITT+¥M$fflITTffi-$~ffffITTffi~;Aq:tffl:i£ 
1.f i!fil t!S : 

ft~~~RziwITTffi~im~Rq=i,~ifilpJr:i£$~+¥M$q:iITT~q=if¥M$ITTffi-$~ff 
ff f0 ~P~ q:i +¥fit$ 81 ffi-$ ~tiff, ii~ JiJr:i£A.Yiffl ~:b□t~tt B"J ffi-ffiJE ~ ffi o 

11 . ,t{otxtu ~ * 1 o JiJr:1£ ITT 1.f i! , A~1iE :i± -=p , JiJr:1£ ~p ~ ~ ·t1: +¥ fit @iE iQ. 1i $ *1ir~ fO $ 
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~ffi=$:i!;ffff*~,~~&~~~ffi=$~ffff~m~~~HM$ITT-~.~~ffi=$ 
j!;ffff*~~m~~mITTHM$fflITTffi-$~ffffITTffl~; 

m~n~~§fflfrm~~~~R~m~$~&~~~~~~ffi,m~ffi-fflft~ffi* 
-=fm~!&IR~~ffio 

12. !ZDtJZ.fLl~>KlO]i)r~ITTn¥* ,Jt~ZiEfrr ,frM~ffl~jmpfrRieW:ZlW, *ffiJiJr~~p 
m;*HM$ITTffi-$~ffff,H~~m~ffi-fflft~ffi-~m~ffl~;m~R~W:o 

13. !ZDtJZ.fLl~>KlO]i)r~SI.Jn1*, Jt~ZiEfrr, ~§t!ftJiJr~ffl~jmpfr R*, ~jm]i)r~~ 
* Hfit $ sl.J Hfit J¥L :n: lo ~P ;i!; * Hfit $ ITT H fffi J¥L 5t sl.J 1¼1 ji't o 

14. !ZDtJZ.:fLl~>KllJi]r~ITTn~, Jtt~ZiEfrr, ~§t!frJi)r~ffl~jmpfr JR*· *ffi Ji]r~~ 
*Hfi1$ ITTffi=$:i!;1fffl0J=i)r~~pm;*Hfffi$ITTffi=$~1fff o 

15. !ZDtJZ.fLl~>Kll?Jr~ITTni*, Jt~ZiEfrr, ~§t!fr?Jr~ffl~jmpfr JR*, ~jm}i)r~$ 
~Hfi1$ * SI.Jm;*H1ffi$ sl.Jffi=$~ffffl0~pm;*Hfffi$ a{Jffi=$:i!;tfff, H~J=iJr~:$~ 
1* ~~jJo}~~ ITT ffi = fflft ~ ffi o 

16. !ZDtJZ.fLl~>K15Ji)r~ITT1f¥*, Jt~ZiEfrr, frM~ffl~jmpfr JRieW:ZlW, *ffi}i)r~~p 
m;*HM$ITTffi=$~ffff,H~~m~ffi=fflft~ffi-~m~ffl~;m~JR~W:o 

17. tx□ :tJZ.fLl~>K15J=iJr~sl.J1f1* ,Jt~ZiEfrr ,J=iJr~ffi=fflft~ffi*-=f J=i)r~~i}J~ffio 
18. !Z□ :tJZ.fLl~>K15J:iJr~ITT1f1*, Jt~ZiEfrr, J:iJr~ffi-fflft~ffil0J=iJr~ffi=fflft~ffit§ 
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~#®ti~ 
c ooo 1 J * tz BJl ft/; JJz *~tis: ff 141¥rJst:;f:@f ~ , jt Jtit/J JJz -*rfi ~P ~ ~ tl: f¥ fit ff JJz Jt ffi {t 1f 
¥*o 

.:::ll:::...s§!.-!:±--,1,!­
l=:I ~1.X/l'-

[0002] *~fis:Hfifff P"T~"ELti~~·tif¥fifff (volatile memory, VM) 5f□~p~~·tif¥1ifff 

(nonvolatile memory ,NVM) o ~~·ti1¥1ifffmtm,ey~ {t19ffi{t*~JE!!X.Jtft!ti:Eft~1TfiffITT 
1[{i; at f¥1if 1r J91, :ti□ pq f¥ o 3 ~ ¥1!:k ffi at , ~~·ti f¥fif ff~~~ 1* 00 ~ffl o ~P ~~·ti f¥fif ff IJ!Ll J=§ 

r f¥fif iw *1JH* 00 BI.J ~ffl, :ti□®!ft oft ~~WT~ !!X. *I~~ t)j!'r{J at{~, ~P~ ~·ti f¥1ffiffmkf* 
OO~fflo ~P~~·tif¥1ifffBI.J7Ffftl"ELtifhJf¥ (Flash memory), R *HfifffROMQX~ P"T~tf:1pJt)!ffl 
~R i~EEPROM~ o IAJ H"ELtiNANDru_ ,NoRru_ ~ o 

[0003] x,fNANDru.lAJ Hnt1T*ffi{tat, JJt!LiJ0ft:® q:, f¥fif J¥ 7Gk81.J ~:ii![~ ffiiw~ ::kri~f¥1if 
J¥ 5t ITT ii ::k ~ {]_[ o ~ $ ~ f¥1if J¥ 5t (ML C) tt * 79 wtl , ~:ii![~ ffi iw ~ ::k r ffi 12] -t-~ ITT ii ::k ~ 
{][ o i~ ~:ii![~ ffi k xt ~P :® 4' *£tr ITT f¥1if J¥ xF ±, * T tJt , jt Jt ~ xt ffi--t-~ (Ll) ITT JJ Pfnl 
ii::k, k~Hfif. 7L r~ m IP] 1i;f$ i}J, m:fflG*TtJt O ft~PlF 81.J *ffi{t * , ~ t!tiLl J}J~ fl=ij ~, {:fr~ 
rITT!JIRi}J~ffi~k*r,§J ,IB;/J,-=f-~:iil[~ffio El3r~P:®4' $ ITT11J:iHtJt:~f~if~171, Jt11J:iH~171 
~ r {:fr~ x. 81.J !JIR i}J ~ Ek o JKff , xt r ~P :® 4' $ x. ITT ~P :® 4' f¥ fit J¥ 5t*i3l , Jt11J :iH ~ 171 m; /J, r 
~:iil[~ffi,~~*ffi~mk~~~:iil[~ffi~~:iH~171z~mffi*ITT*Ttto 

£tiflpg~ 
[ 0004] * /Z BJl p)T ~~~ITT tt* fi=i] ~ ~ t~{#-w ~ 1~ ~p ;® * f¥1if. 7L * TtX ITT ~p ~~·ti 
f¥fif ff &Jtffi1t1f~~ o 

c ooosJ * tz BJl a{J--i'" 1f rnH~ te -** ~p ~~·ti Y¥1it ff , "EL :ti = Y¥1it • 7Gf4. Ju , "EL :ti $-t-Y¥1ffi 
$ £il, ~-t-f¥1ffi$£il "EL:ti$-t-f¥1if$; ~t)jti#&, ff£.El3 ffi-$m1fff~:t~iLl~-t-f¥1if$ al.J :'fj­
~; $~ffi-$:®ffff*~, ~~--$:®ffff*~~~~xtmITTY¥fif $illITTffi-$:®ff 
ff 81.J ffl ;t]k ; ~ JJz t:2'. wLl ff , We Ii 19 : ft* IR pfr m z 1ru ITT tm ~ :ii![ pfr m 4' , ~ :iil[Jifr tt $--4'- f¥ 1ffi $ 4' 
ITT:® 4' f¥fif$ BI.Jffi-$m1fff ;f□~pm;q:t f¥1if$ ITTffi-$:®ffff, HX>JJifrtt~11!~J1ID:1JOff~ 
ITT ffi -tW 1E ~ ffi o 

c 0006 J ft* tz BJl ITT-~mrf fftl 4' , Jifrtt ~P ~ ~·ti f¥ 1ffi ff 7'f "EL :ti: $ ~{:fr~ , ~~{:fr £tt~ El3 ffi 
=*mffff~~~~-t-Y¥fif$ITT-~;$~•=*:®ffff*~,~~•=*:®ffff*~~ 
~~xtmITTY¥fif$illITTffi-$mffffITTffi~;mtt~~ff~li19ftmtt*~~mxtmtt$ 
~&~JJffi:~~~~ffi,mttffi-ffiJE~ffi::krmtt~~~ffio 
c 0001] ft* 1:z sA a{J-~ J1ID: fftl * , Jifrtt1'.2'. tLl ff WcJi.19 ft JiJrtt ffi ~ :ii![ rfr mm* z 1ru , *WT JiJr 
tt~P:®4'f¥1if$BI.Jffi-$:®1fff ,Hf*1'#Jifrttffi-ffiJE~ffi1L¥13/rttffi~:ii![rfrmmJRo 
cooosJ ft* 1z BJl aJ.J-~ mrf wu * , JiJrtt~tLl ff 7'f re1119 ftJiJrttffi ~ :iil[pfr m * , ~ :iil[JiJrtt:® 
4' 1¥1if $ al.J 1¥1if • xt□ ~P :® 4' 1¥1if $ ITT f¥fif J¥ 5t ITT 11J :iH o 
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[ 0009 J ft 21s: bt sJH[<J-~ Mr! 1Jtl q=i , J=ifrJ£1~ 1ffLl ~ WcJl:3/9 ft J=ifrJ£ ffi ~ im pf)- R q=i , :¥: WT J=ifrJ£;iz:t q=i 

f¥1if $ !'t<J ffi = $ Jz:t 1t ff to J=ifrJ£ ~ I=: Jz:t q=i f¥fit $ BS ffi = $ Jz:t 1f ff o 
coo10J ft2!s:bt 8Ji ITT-~Me:fftl q=i, J=ifrJ£1~1ffLl~~Wclr.:3/9: ftJ=ifrJ£ffi ~:tmPJI' R q=i, ~imJ=ifrJ£ $ 
1--1¥ fit$ q=i BS Jz:t q=i {¥fit$ BS ffi = $ Jz:t 1$ ff to~ I=: Jz:t q=i f¥nt $ BS ffi = $ Jz:t 1:¥ ff , lixt ?fTJ& $ ~ 

1ir~Me:1Jrrtt~ BS ffi = ffiJE ~ ff o 
coo 11 J ft2!s: bt 8Ji Bs - ~ Me: wtl q=i , J=ifrJ£~1ffLl ~ Wclr.:3/9ftJ=ifrJ£ffi ~ :tmpf)-Rie JRZ.lW, :¥:WT J=ifr 
J£ ~I=: Jz:t q=i f¥fit $ BS ffi = $ Jz:t 1$ ff , Ji 1:~HtmJ£ffi = ffiiE ~ ff1L¥J=ifrJ£ffi ~:®pf)-R~ * o 
coo12J ft2!s:tsttffl Bs-~me:wu*, J=iJrJ£ffi=ffi1E~ff::xrJ=iJrJ£~giJJ~ff 0 

coo 13] ft2!s: bt 8Ji !'t<J-~Mr! {Jtl q=i , J=ifrJ£ffi-ffi1E ~ ff tOJ=ifrJ£ffi = ffift ~ ff;,!1Ff$ o 
coo 14 J * 1z s}] ~ 1~ te-5¥* ~1=: ~ ~ ·t1: :f:¥fit~ ITT ~ft1f r* , J=iJrJ£ ~1=: ~ ~ ·t1: :f:¥fffi ~§ :ti :f:¥1it J¥ 
x p$ Ju .. ~~ fl#ff to$~ m-* Jz:t 1t ff*~ , J=ifrJ£ :f:¥1if • 7t p$ Ju§ :ti $1'-:f:¥fit * til , 4ij;,t-:f:¥fffi 
$ffl§M$1'-:f:¥1if$;mJ£~~~~~ffi-$;iz:tffff~m~4ij;1'-:f:¥1if$ITT~-~;mJ£$ 
~ffi-$Jz:tffff*~ITT4ij;~ffi-*Jz:t*ff*~~m~xtmITT:f:¥1if*fflITTffi-$Jz:tffffITT 
00;¥&; Jtq=t J=ifrJ£1ft*§trS: ftitIOCPJI' RZ.lWBSffi~im~rRq=t, ~immJ£$1'-f¥1it,$ q=i BS;\z:tq=t 
f¥1if $ ITT ffi- $ Jz:t 1i ff to~ I=: Jz:t q=i f¥ fit$ ITT ffi - $ Jz:t ff ff , lixt J=ifrJ£~~ ft#ff Me:1Jo ;J:ttt BS ffi -
ffift~ffo 

coo 1 sJ ft* 1z tffl ITT-~ Mri 1ftl q=i , J=ifrJ£ ~I=:~~ ·t1: :f:¥fil ~~§:ti$ ~1il~ to$~ ffi = * Jz:t 1i 

ff*~,4ij;~~~~~•=*~*ff~m~4ij;1'-:f:¥1if*ITT-~,4ij;~•=*Jz:t*ff*~~ 
m~xtmITT:f:¥1if$fflITTffi-,$~ffffITT00;f&;MJ&7J$~§MftMJ&*IOC~RxtmJ£$~ 
1il~Me:1JO~i}J ~ff, J:iJrJ£ffi-ffiJE~ff::xrJ=ifrJ£~i}J~ff o 
[0016] ft2!s:bttffl BS-~Mr!{Jtlq=t, ft?JrJ£ffi~:®~rR£eJRZ.lW, *WI J=ifrJ£~1=:~q=t f¥1if $ BS 
ffi-$;iz:tffff,li~~mJ£ffi-ffiJE~ff~~mJ£ffi~im~R~*o 
coo11J ft2!s:1t s}] a<J-~me: 1Jtl *, ~§:rtftJ=ifrJ£ffi ~:tm~t R * , ~imJ=ifrJ£Jz:t * :f:¥nt $ Bs :f:¥ 
fffi J¥ 5G to~ I=: Jz:t q=i f¥ 1ffi $ BS f¥fffi J¥ 5G ITT iZJ :uL 
[ oo 1 s J ft 21s: bt SJ] BS - ~ Mr! {Jtl q=i , ~§:rt ft J=ifr ;£ ffi ~ im ~1 R q=i , :¥: WT J=ifr J£ ~ q=i f¥fit $ BS ffi 
= * Jz:t 1t ff to J=iJrJ£ ~I=:~* :f:¥nt $ Bs ffi = * Jz:t1t ff o 
coo 19 J ft 21s: 1z aJi BS - ~ Mr! fJtl q=i , ~§:ti ft m J£ ffi ~ :tm pf)- R q=i , ~ imJ=ifr J£ $ ,t--f¥ fit $ q=i ITT 
Jz:t * :f:¥fit $ BS ffi = * Jz:t1i ff to ~I=: Jz:t * :f:¥ 1ffi * ITT ffi = * Jz:t 1i ff , lixt J=ifrJ£ $~1t ~me: no ;J:ttt 
ITTffi=ffiJE~ffo 
coo20J ft2!s:1z tffl Bs-~me: fJu * , ftmJ£ffi ~imp* R£eJRz.iw, :¥:WrmJ£~1=:Jz:t * :f:¥1if $ Bs 
ffi=$;iz:tffff,li~~mJ£ffi=ffi1E~ff~~mJ£ffi~im~R~*o 
c 0021 J ft2!s: bt 8Ji ITT-~ me: wtl q=i , J=ifrJ£ffi = ffi 1E ~ ff ::x r J=ifrJ£ ~g i}J ~ ff o 
c 0022J ft2!s: bt 8Ji ITT-~ me: wtl q=i , J=ifrJ£ffi-ffi 1E ~ ff to J=ifrJ£ffi = ffiJE ~ ff ffl ~ 0 

coo23J 2!s:bt 8Ji ftM~I':~ ~-t1::f:¥fffi~:itti'f* ~ ~1'FBt, :tmuft* ~ pf)- Rz.iw ITT ffi ~:tmpf)-
R, xt~l=:~~·11::f:¥fit~Bs~tm~me:1Joffi-ffi1E~ff, wtlAJBtxt1ir~Me:1Joffi=ffi1E~ff, ~no 
7 ~p Jz:t q=i {¥fit$ ITT }ZJ m ~ ~ , ~ d> 7 ~I=:~ q=i :f:¥,fm J'(L :n: ITT ;;.t} ji't ~~to *IOC pf)-RBS~ :tm ~ ff z. 
faJ ITT~~~, /Arm~fl£ 7 *-=rtJto 
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1311 ~ iR. afl 
c 0024 J n ir * tst ~ s"J r J£ § a<J .. ~ 1iE Jfo 1ft 2 tm 1! ~ H ~ ti , I;l r £t if rtt !?fl )\'J * tst ~ s"J A 
~~~1fA1tWtffiiJ?.~ ,;tti=p: 
coo25J !?fl 1£*tst~ -~~1Jtls<J~1=:~~-11:::r¥1it@s"1£t~~~l?fl; 
coo26J l?ff 2£*1st~ -~~fytil'l<J~l=:~~tl:f¥fi,1:ffl'l<J$7J'-£e~~~l?fl; 
c 0021J !?fl 3 £xt !?fl 2 4r J:iJr~ s<J ::r¥fit J'ifl. 5G:ittff ig;.lf:Z. s"J at ff !?fl ; 
[ 002 a J !?fl 4 £ ~ =f :J'Jt JiJr w * l'l<J f¥ 1il J'ifI. 5t I~ {!'i ~ 1,t~ ~ !?fl ; 
[ 0029 J !?fl 5 £*1st~ -~ Mri fytl 8<J ~I=:~~ tl: 1¥1ilff 4i X>J f¥1ffi J'ifL 5t:itt :r'f ~ IOC ffi ft a<J at ff !?fl ; 
[0030] !?fl 6£*1st S)j ~-~~1Jtl8"1 ~!=:~ ~tEf¥1iiff q:r X>Jf¥fi1J'ifl.5t:ittff~.!f:Z.ffi1tl'l"J at ff 
!?fl ; 
[ 0031 J !?fl 7 £*1st~-~ Mri fytl 8<J ~I=:~~ tl: 1¥1iiff 8<J ffif1:1f1* 1'1"1 ~1Jtl't1: iltEfi !?fl o 

~~~Mffi5A 
coo32J nir*tst~ s"JrJ£ § s"J .. ~1iEJfo1Jt2~IB!!~ H~tl, I;l rmirrftl?ff X>J*tst~ s"J A 
~~~1fA1tWtffiiJi~ o 
c 0033 J 1=E r oo s"J m J£ * rl-1 J£ 71Lt$ A~ tar=µ I;l ft r JE 5t WM* tst ~ , 1s £ * tst ~ if -ar I;l 
*ffl;ltB~~r1=E~WiJ£8<J;ttB1fA*~~,~~*1st~~~rffi0Hl'l<JA~~~~s<J~ 
wLlo 
coo34J ~□*$iw7fotx.lLl~*-=t=Si=pJiJr~,~~1=:rrx~11JU~~1Jtl'.7r'ttM, "-" .. "-~" .. "­
#" Jfo/~ "it"~iru#~1=:~m•~, mm,~Jt:1[~0 -flxw.* ,#i:g- "~1%" k=J "~1'r" 'f>ZJ~~~ 
ms~~~ms<J~a~5t~,rm~®~•~5t~~~~-~*~tts<J~~,1f~~~~~ 
ill pJ ~lg~ 1'r ;ltfte. 1'1"1 ~ ~f ~jt~ 0 

[0035] :i±WJ£*1st~ ~~1Jtlat, n'lf:riJi~, ~~ff14m~l'l"JtfLlffil?fl ~~11(-f]:szbt: fJHt 
fiutfflJtCk, fmHJiJrJ£~~1?ff ,R£~1Jtl, ;lt1=E1lt~mIP~wLl*1st~1%:t?l'l<Jme!fil o.tl:t'.7r ,1=E~r3FwLl 
1t 4r mz ~ 1'r ff: L~\ ~ & Ed~ & 1'1"1 - ~i ~ faJ R -tj- o 

coo36J n 71f 'ff:tiJ£, ~tzt m~~~J=i=Ht~□ "z r" .. "r1f" .. "f~r" .. "rffi" .. "r1f" .. "r" 
~~s<J~~**Will*mJ£ml?fl4rm~s<J-~5t#~~fil~;lt~7t#~~fils<J**o~W 
M~,~®~~**Will~l?fl~1'r~ffl4r~ffi~4rs<J@#s<J .. ~7ml?fl4rm~s<J1f1PJz* 
s<J;ttfm1f 1PJ ◊1Yu~□, ~□ *i:N~rftl?fl 4rs"1@14, moiimJ£n1=E;ttfm5t14~~1iE"r1f" ~ "z r" 
~ "rffi" s"J 5t14s<J1f1PJ i~r&n:i±JiJrJ£;ttfili7L14~~1iEB<J "r1f" o ~rm, ~1Ju-t1:s<JWi13- "r 
1f" JfO "rffi" ~~P$~ 1'r rJfOriW ~ 1f IP] 0 ff14ili PI~~A~ ;lt1te.~A IP] (J5)E~90 &~!Zt T ;lt~1f 
IPJ) , ~.tl:tmit§mI:1:1'1.M~.tl:ttzt1~ffll'l"J~faJ **mJ£iru o.tl:t'.7r, kfi~WM, i:1§-fzHEtf$n1=EJW~ 
"z fa]" at , B pJ I;{£ p)TJ£ M ~ z fa]{£~ 8<J ~ , ~ Will pJ I;{ {Fft --i'-~ $-i'-1rr ;lt fa] B"J ~ 0 

coo37J :i±*$iws<Jr rx4r ,JiJr1iJ£s<Jffi-~1iE:i±ffi=~1iEz. "r" s"Jm~PII;l ~:tim­
~m=~filM~nH~~Ms<J~~~, iliPII;l~m~*s<J~filM~1=Effi-~m=~filz.~ 
s<J~~fytl ,~t¥ffi-Jfoffi=~1iEl=iJ~~~£Htitlfomo 
[0038] mii:1§:EIM, a-~$14fBtf$7J ";i±!fj-~$14 r"., "~tliLl:'h-~$14"., "1~irr 
~ --i'-$ 14" ~ "tifom ~ -~$ 14" at , BPI I;l H =tt:i± i~ ~ - ~ $ 14 Zr .. ~ =ti r ~ f~ if r .. 
~tlMit ~ -~$14, ~w pJ I;{ {Fft ;Jru A $14 0 ffl bt: z. r , i:1§--i""tfl314fBtf$ 7J "Htifr !fj-
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-i"":l'f!H4 r" , "J[tiati-=f" , "J[tii~ir-=f" ~ "J[titifo!l!" ¥J--i""$14at , ~ fffrtru A $14 o Pl 
t¥ 81.J , i3 * --i"-$14iBVt$ 19 "~ ti fo!l!" ~ "~ t~ir-=f" * =--1""$14 , fr it* -$14 lo it*=$ 
14 z r'aJ ff fr ft i"F ~ ifrt ifrti)J 81.J ~ fl!! 1~ o it~ IE!1~ l=iJ 121- filtr§ ~ ~@- t~ k 81.J ~~@lo/~ ft i"F ~ 
~~~ITTA~$#,~~fr~~$#z~&~J[~~tio 
coo39J 00 Uit:zls:bt~ -~JJfil:1ftlITT 4~J;} ~-t1:t¥1it@ITT~¥J7F~ 00o~~001Jifr1F, i~4~J;!,~ 
·t1:t¥1it@ir1tr§fffitii'LJtf4fUl l ,A1Jl1Wl2, $;f;*-$~1'$ff-¥£~13lOt~tLl@14oA*, ff 
fitii'Lxf4JU 11 * ir1tr§$-i"-ff1ffi$ gii, ~-i"-ff1il$ gii ir1tr§$-i"-ff1ii$; A1Jlt1ffi12¾£ E!=r *-$ 
~1fff1satiiLl~-i"-ff1ii$ 81.J ~-fl#&; $;f;*-$;l~Jfff-¥~13* ITT~9k*-$~1fff-¥ 
~13atiiLlxtmIITTff1ffi$giisl.J*-*~1fffITT1JJJH&:t~tLl@14Wcll19fr~IIXPirIBtziwsl.Jffi 
~:tmpfr IBt * , ~ :tm ~ $-i"-ff1it $*ITT~ * ff 1ffi $1 sl.J *-$ m1f ff lo 4~m * ff1it $Et\/* -$1 
~1f ff ' HX'JA1Jlfl#& 12 m!LiJrrt'# £~ ITT *-tWJE ~ ffi 0 

[ 0040 J 00 2 ~ 2js: bt ~ - ~ .ol:[ ¥ti 81.J 4~ ~ ~ ·t1: ff 1ffi@ 81.J l'flH;"-~ ¥J 7F ~ 00 o 00 2121- 3D NANDff {ffi 
@ 19 ¥ti xt 2js: bt ~ 81.J 4~ J;!, ~ ·t1: ff 1ffi @5tt 1T 1R. ~ o 1B ~ 00 2 # ~ ffl -=f P~ tLl 2js: bt ~ 81.J 4~ J;} ~ ·t1: ff 
fit@ sl.J m ~ 0 frAfm sl.J ~ .ol:[ wu * , * bt ~ ITT 4~ J;} ~ ·t1: Z¥1it@ m 121-~ 2 n NAND~~ 0 

[0041] ~~002Ji/r7F' !21-Jl.~¥][11JilHa¥JITT3D NAND~~t¥1if@ITT~£a¥J191!itl O 001 * ?fr 
7F ITT ff {if. JC [4 YU 11 pJ 121- fil ti* T-i'" it~ £a ffi O fr it~ £a ffi * A~ $-i"-¥. ¥ J[ ;jft 81.J 1¥1it * 
21 o , ~-1"-ff fit $1 21 o * fil t! * -=r-i"" $1 ti fr-~ BI.J t¥1ffi J'i'L 5G , fr 00 2 * ffl ~ 13 l!m ,sC~7F ff fit J'i'L 
Jto 1!iHm, fffif$211 * Jl.~ --i"-t¥1ffiii'Lx201 o ~-i"-fffif$ 210ITT-fl#&£J*=$~1fff24ot§ 
ati, ~-iz#&£J*-$mi'$ff230t§atiofr002* ffl~El!fil2~1F*-$~1fff23olo*= 
* ~ttff 240 o ¥ttm, Z¥1it * 211 ITT-fl#& £J *= * ~1'$ff 241 t§ati, ~ -fffij£J *-* ~ttff 
231t§atio 
coo42J ~9k *-$ ~1f ff-¥~ 2soati iLl J~ r Pl --i"-t¥1ffi $1 £ii El\/*- $1 ~ 1f ff 230 El\/ ffl 
t&◊~~002Ji/r7F, *-$~1fff-¥~251£J $-i"-*-$~1'$ff231 ITTffltlkt§ati, ~it$-i"­
*-$ ~1tff231 t§asl.J $'i'"ff1it * 211.~-=tPl--i"-fffit $£ii, m121-ftz19*-r¥1** gii o 
~~ 00 2fifr1F, ~ $-i"-*- $1 ~1f ff 232t§a ITT $-i"-t¥fif $1212 ~ -=f ~ --i"" ff1if $ gii, l=iJ 121- ft 
z19*=ff1il$ g£1.o 
coo43J ~~002fifr1F, *-ff1il$gii* BI.Jfffit$211ITT ~-tz#&t£M~-$~1fff231£JA 
1Jlizw22offlati◊ i~A1Jl1W22oep 001 * fifr1FEII.JA1Jl1W12o Pl:Ef, *=ff1it$gii * ITT:f¥1it$212 
ITT ~-tz#&t£M*-*~1tff232£JA1J!tzw22ot§ati O ~ Pl ff1** g£Lsl.J *-*mi'$ff231, 
232,m£J A1J!}#&22offl ati o 

[0044] ff ff:zjs:bt S)j ITT~.ol:[1!itl7F tf:\ fili'!SM-1"-fffif $ £iiITT@14, 1B ~ l=iJl21-WMBI.J ~it~M!i¥tl 
1X 19 * bt ~ sl.J 4~ ~ ~ ·t1: t¥1if ff ITT $ 5t~ ¥J 1F~ 00 , ~ ffl-=f P~ k:zjs: bt ~ sl.J 4~ ~ ~ ·t1: :f¥ fit@* 
ff1it$giial.J~ § .Z¥1it * * ag:f¥fffiii'Lxsl.J~ § 121-Ez*-*m1tff23o.~-* ~ttff-¥~ 
2so~ITT~§ o 

[0045] x,f-=f 3D NAND~~ 81.J 4~ J;} ~-t1: ff fit@*iJ?., *-$1 ~ 1f ff 230fir-=f ffnf $1210 81.J ~ 
-Ji, filt$19~~1fff; *=$~1fff240{1!-=f fffif $ 210ITT r-Ji, filt$19rm1fff 0A1Jl}#&220 
ep3n NAND~t¥1it@*sl.J0A1Jlt&~CSL 
c 0046 J ~ ~ 00 2J3/T7F, fr-®~ JJfil: 1!itl * , * bt ~ ITT 4~ ~ ~-t1: 1'¥1it@~ ix1 t! $ 9k1ir~ 2 7 o , ~ 
9k1ir~270fil':.E!=r ~=$~1fff24oatiiLl~-i"-t¥1ffi$ ITT-}#& o ¥tl!l□ ,fiz:~211, 212:mt£E!=r *= 
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* m;ttff 241 at~JIJ $ ~ 1¥-fit * 211 s"J-}w; fft~211, 212~ t:2. rn * = * m;1tff 242at~ JU$ 
-i'"f¥-fii$2128"J-}oo o xtr3D NAND~~E!"J~!='-~~-t1:f¥-fif~*iJ?,, -1kfir~270fr~~f¥.fii$ 
£iiltlat~-~1¥1it1¥ 0 

c oo47J ~1k * = * m; tt ff*~ 260a t~ JU~ r ~ - ~ 1¥-fit * !ii s"J * = * m; 1t ff 240 s"J • 
tJR o {JU ti□ , ffi = $ m;1f ff *~261 at~JIJ ~ -=f ffi-1¥1it $ £ii 8"J ffi = $ m;1f ff 241 s"Jfflt&; ffi = 
$ m;1'f ff *~262at~JIJ ~ -=f ffi =ff fit$ fiil'!"J ffi = $ m;1f ff 242 8"J ffltJR o 

coo4aJ ~~1!12Ji!r:1F, frittk:£a,tiJq=i, ff1ii1¥Lxfr -Mt~rsJ r1'1~!fflf43fiJ1IA~~;;ffJ ,fir-=f~ 
-mr1'1El"1$~fffif•xmM1¥fifff,&r~~1¥fif1¥~&r~-fffifffri'18"1fffif1¥Lxs"Jffl 
f&fr4til:f!IL_t;t§at~, # Hfµat~~~ -*~280oti□ l!l2Ji!r7F '*~281 ~*£~282l0*~2835t 
m~&-=f~~fffifffs"Jfffif1¥Lxa~~*o 
coo49J 00 2R..JtJi!r:1FB"J ~:ml!fJtl~ JB -=f P~k:zls:'»:. S)j 8"J ~~ -~ ~-t1:f¥.fit~q=i ffi=$ m;1'fff 240 ~ 
ffi=$m;1fff*~260~*~280~8"1~ § 0 

coo5oJ fr~ ®~tffi!fJtl9=', t~iu~14Wcll:t-Jfr~IIX~i-.®:xt$1kfir~210:M[1Jo!½iRiJJ~ffi, * H 
t~wiJ~ 14:ml!1JOJIJ~~}w2208"1 ffi-ffiJE ~ffi-:k-=f it~i)J~ffi o 
c 0051 J fr xt 00 2 JiJr 7F E!"J ff fit ~tk: £a ,fig q=i s"J ~-ff 1it • x nHf ~ .E1X :tJdt at , m ~ 11ftl km; q=i 
El"1ffflf•x~frB"11¥Ml¥~fffifff,~f¥-fifffmLlJffitt~m;q=is"Jfffif1¥Lxffla~El"1*~* 
1iftl k o 1Jtl ti□ , Ll 1!12 q=i JB Um 111111 ili 8"J ff fit 1¥L JG 2 o 1 :t-J Ji!r ~ nHf ii .E!X ~ft s"J 1¥-fit 1¥L x o ff fit• x 
201JiJrfrB"lfffit1¥ 211:t-Jm; q=i fff**, ~1¥1it1¥Lx201JiJrfrl'!"Jm;q=if¥-fiffft§at~El"1*~:t-J* 
~282, ;f$Z,Jgm; q=i *~282 0 

coo52J !!i 3~xtl!I 2q=i Ji!r:1FH\Jfffit1¥LxnHfi~Vocs"Jat ft:l!I o~~l!I 3JiJr7F, ;m,m,frxtfffit1¥L 
x2015ttffil.E!Xz 1W, ~-~ffi~Jffipf)-@:, JB*tJ3fm;q=i fffif $ ;fO~!='-m; q=i fftii$ l'!"J110:ui!; fr 
xt ff fit 1¥L x 2 o 15tt 1T ~ .E!X }GM z J§ , ~ --i'" ffi ~ WT M f.11L Jt q=i , fr ffi ~ Jffi ~fl'.®: ;fo ffi ~ WT ~fl'.®: 
q=i ,JiJr~*~ C~trS*~280,ffi-$m;1'fff*~250;foffi=$m;tfff*~260) rJi!r1JOB"J~ffi 
f Pf$ :t-Jffi ~ Jffi ~ ffi , it ffi ~ Jffi ~ ffi ey Ll :k-=f gx;~ -=f ~ Jffi ~ ffi , fA mH* iiE 120 :11[ s"J ~ Jffi o ~ ;W fi'N 
ITT § s"J ~ tm wiJ ~l='-:im q=i Z¥fit * 8"J ~ tUJiE T ttA * tJt 0 

coo53] ~~:1:-m, £a~00 2;¥0 00 3Ji!r7F, frtm ~Jffi~fl' fJ:, xt:1m q=i fffffl•x*~282;¥0~!='-:1m q=i ff 
fit• JL * ~ 281 , 28 3 :t.u:M[1Jo ffi ~ Jffi ~ ffi , Ll tJ 3f m; q=i ff 1it * ;fo ~ I='- m; q=i ff 1ii * s"J tiJ JJ1! o frm; q=i 
fffif•x*~282;¥0~!='-m;q=i ff1it1¥Lx*~281, 283~&8"Jr:fratM, ~I='-* q=i fffit1¥ E!"Jffi-$ 
m; 1$ ff ;fO ffi = $ m; 1$ ff __t:M[jJo s"J ~ ffi illlf~ ~ r fr , 1i 1~ ~l='-m; q=i ff fit$ l'!"J ffi- $ :im 1$ ff ;fO ffi 
=$:im1fff:b)Jff3f;x,fm;q=ifffifl¥8"1ffi-$:im1'fff*~~-=**1'fff*~illm[~ffi~jffi 
~ ffi , 1t m; 9=' ff fit$ 8"J ffi- $ :im1'f ff ;fO ffi = $ :im1'f ff i:)]1J 3f; ~ at , fir~ ;fO ~~Yffij ~1*t~1~ 
~fir◊ 

coo54J fr:zls:'»:. S)j 8"1~:inEfitl q=i, 1~~ {,r:t.u:t-Jov o frJt1ms"J~ME1Jtl q=i, 1~~ fir ill m Ll :t-JJtffil~ 
1± ul_L 
[0055] fr~.E!X~fl'@:, xtfir~27 l, 272:inEJJO~i)J ~ffi; xt:im q=i fftii$ l'!"J ffi-$ m;1fff *~ 
251 ;foffi= $ :im1f ff *~261 :inE;iJO~Jffi~ffi, tJ3fi~ff1iW1¥L JG20 l?!rfrs"J:im 9=' ff fit$ E!"Jffi­
$ m;1f ff 231 ;fO ffi = $ m; 1f ff 241 ; X>J~i='-:im 9=' ff fffi $ S"J ffi- $ :®1$ ff*£~ 232 ;fO ffi = $ :®1$ 
ff*~ 242:inEJJo ~WT~ 1± , ~WT~~ m; q=i ff fffi $ s"J ffi- $ m; 1f ff 23 2;fo ffi = $ m; 1tff 242 , 1i ~l='­
m; q=i Z¥ fit $ s"J 120 :ui! ~fir~ WT 3f , ~ l='-:im q=i Z¥ fit$ 8"J 120 :11[ ~ Yi' i,& tffi k :t-J 1~ ~ fir , :if€~ ~l='-:im q=i ff 
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fit$ s<J110:i1tiBr~im; X>t~ q=i ZHit$ q=i s<Jm; q=i :r¥1itJ¥r.7t201J=iJTfr1¥nt1r Ll ~~s<J4pm; q=i Z¥fitJ¥r. 
7C *~281 "283 mfi;fJO ~ im ~ 1±, 1i~ q=i 1¥1it $ l'l<J ¥10:iJ[ ~ im; fr~ q=i f¥fif J'jt JG*~ 282.l;fJO* 
.El'K~lli, !!P-i=rJxt:r¥fiiJ¥r. JG201 pg ITT{§ )~tittffii.El'K o 
[0056] fr*}t;{pfr .®:, ~~j[w22o~&t~~-=ft~:l:i1I)/ft~ 0 

c 0051J fr fm ~ im pfr .®: , ~ q=i 1¥ nt $ Jf□ 4P ~ q=i ff fit $ ITT 110 :l1[ 5J'- JJLl 1=j A JiJT x1@. l'l<J 1ft ~ ~ im , 
~ 1!:t , ~ q=i ff fit $ Jf□ 4P ~ q=i f¥fit $ ITT 110 :l1[ ~ ~ fjJ'# ;f□ ffr ~ t~ff~J ITT f 1£ ~ {I! , ft~ 9=1 ff nt $ Jf□ 
4 P ~ q=i ff nt $ l'l<J tzg :l1[ ~ ¾ ~ 19 * ~ ~ 1± ITT~ f,t rnH/l-&r ti::\ ~ 1± , JA rm :iM~ frX'J 4P ~ q=i ff fit J¥r. 
xITT*~mfi~~im~ffi~m~~-~~ttA$ttITT~ao 
[ 0058] fr* IOCpfr .®: , x,f rfir r 4P ~ q=i ff nt *LITT 4P~ q=i 1T l'l<J ff fit J¥l JG:3tHJl , fytl 3Z□ 00 2 q=i Er\/ 
1¥ni J¥r. 7t202 , EB -=p~-~ff fif J¥r. JG l'l<J 110:lJ[ ~ ~ :z!s:-*1911£ ~ 1±, fr *.Ei'KPfr R"!t. iLl 4P~ q=i ff fffi 
•JG*~ 283.l s<J ~ im ~ 1± s<J ~ llfn1 , 110:lJ[ ~ ~ Jf□ ~ im ~ 1±z rsJ ~ ~ ~ ~ &. , J.A rm 11 ~ *T 
tJt; xtrfft-=f 4p~q=ifffit$ rs<J~9=11rl'l<JfffitJ¥l7t*-m, fJtl_tz□ 0029=1 ITT1¥fitJ¥r.JG203 ,~-~ 
ff nt. JG ITT t1g:ii't ~ ~ * *1911£ ~ 1±, fr ii.EOCPJI' .®:"Jt.iLl~ q=i f¥fif J¥r. 7t *~ 282.l ITT *Jtx ~ 1± 
ITT ~ll[nj , 110:lJ[ ~ ~ ;f□ *.EOC~ 1±z f's]~~~~&., J.A rm '31 ~ *TtJt; xt-=f {1!-=f~ q=i fffffi $ r ITT 
~ P ~ q=i 1¥nt J¥l JG* iJl , f1ti _tzo 00 2 q=i ITT ff 1if J¥l 7t 2 04 , fr* .E!'K~l' .®: JJ!Ll ¾ ffi: "Jt. EB r ~ im ~ 1± Jf□ ~~ 
i}J ~ lliz f's] l'l<J ~ ~ &.JiJT '31 ~ ITT *TtJt o 
coo59J ri£Er\J*TtJt1=j '3l~i~iiTtJtl'l<J~~&.lEt§~, i~~~&.~::k, JJ!Ll*TtJt~5_; o ~ 
Jl:t, fr*Ifxpfr.®:J=iJTmfinol'l<J~im~lli~::k, JJ!LlxtfffitJ¥lJGm~l'l<J*TtJt~::ko"Xtr ri£1'l<J-1rr 
~p~q=i ff1itJ¥lJG202-. 203-. 204*it?,, {irr~9=1fffffi$ rITT4P~ q=i ffntJ¥l7t204J:iJTffi:'3tl'l<J*T 
tJt/J,-=p ~ ~~ Wf 1rflfffffiJ¥l JG202-. 203J=iJT"!t.iLl ITT*TtJt o 
coo6oJ 004~iiTtJtJ=iJTw*ITTffntJ¥r.:YL~m~1-1:~~oo o 004Ll$&:&fffiiJ¥r.x CMLc) tt:,¥: 
19fJti, ffnfJ¥l7Ll=iJLl~~IJ]lrfl~[Aj ITT~ffl~A, §tr§00-.01-. 10;¥□ 11, JJ!Llmfi;fJO~fffffiJ¥lJGE!<J I~ 
{[ ~ 1±@.~ ~ IJ] trfl ~ [Aj l'l<J ~ ~ ' ill mt~ IJ] lrr ,~ m ~ 0 x,f@. ~ ffi ~ 1± J.A 11£ ILl r,§J * JJLl m L 1 "L2" 
L3;f□L4~~~ IJ] trfll~m~ oA9=1LlJ=iJTM@.l'l<J l~m~ffi:@11£ o 
coo61J ~~004J=iJT~, frxt~ q=i s<J :r¥fif J¥L7t:i£1r*ffi1t~, 19 T 1t~ 9=1 ITTff1itJ¥r.JGn:ff, 
]=i)T;fJO~ im ~ 1± mi~ AT ff fit. 7LE!<J :@jc ,~ m O EB T ~p~ q:t * ~L l'l<J ffntJ¥l JG l'l<J 110:lJ[ ~ ~ * 
*1911£ ~ 1±, EB -=f ~ im ~ ffi;f□ i~ 110m ~ ~ F'.'±:l'l<J ~ 1±&., 1i 1i~Pm; q=i *~r l'l<J fffffi J¥r. 5G I~ 
{][ rtJ kl tJ i}J , 3Z□ 00 4 q=i ITT~ £~JiJT ~ , J.A rm F '.'=t * TtJt o ~ ~ ~ [Aj I~ f][ ~ ITT ff fffi J¥r. JG ITT I~ f][ rtJ 
k:l~iJJITT_S_~[Aj, xt~ru ~ f][~ITT1'¥fit•JG~llfn1:@::k o 
[0062] fr~P~ l'l<JNAND*.Ei'Kffiftq=i, ~f.SiLll/J~fJ:iJ a, ~i}J~ffi~¾j(r,§J, lf_¥:l3;/j,-=f~im 
~ 1± o ~ 1!:t , ¾~fl 4P ~ q=i 1¥fffi $ r l'l<J ~P~ q=i 1r ag ff fif J¥r. JG fr ~l)z ii ffi ft~ t~ ¾"!t.iLl 110 :l1[ 
~~®~im~1±z&.m**ITT*Ttto 
[0063] 79 7 :itt-W ITT }1[Jm.ri£tt:,¥:1J~ q:t El\/ *TtJt:E~fffe_' *~~ITT 4P~ ~'11:fffit~xt~ 
wLl ~ 14:ittff 7 We.JI, imM fr ii 1=j pfr Rziw l'l<J fm ~ Jmpfr .®: , X'J~P ~ ~ '11: ff nf ~El<J ~~Yffij mfi)]O 

*-fmJE~ffi ,~[Aj~x,ffir~JJlfi;fJo*=tmJE~ffi, t~;fJOT ~P~9=11¥nt$ l'l<Ji10m~~, ~d> 7 
4P ~ q=i 1¥fif. 7L l'l<J ¥10 ii[~ ~ ;f□ * .EOC PJI' .®: ITT ~ im ~ 1± z.fs] ITT ~ ~ &. ' J.A rm~ f 1£ 7 * Tf}t O ~ 

1$§t%WI1*xtff1itJ¥l:Yt:itt1r*:1txffi1tITT1fA, Ll rtsii-00 sl□ 006xti~WI1rrnA:ittffiJl~ o 
c 0064 J oo s~ * ~ ~ - ~ 1ftfi f1tl ITT ~p ~ ~ ·r1: ff 1it ~ q=i xt Z¥ fit J¥r. 7t:i£ ff* .E!'Kffi ft s<J ~ Ff oo o 
~~oo sm~, i~*Jtxffi1ts<J~ FFOO 1=j003Jilr~ITT~ FFOOJilr~[Aj ITT~,*~~ ITT~P~~t1:ff 
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fit~a\f 1~wu~ 14reJ1natmI!ffeJffiP11 R i::p, x1ft1JJitfffi2201n!iJJot'#~tl'r\f ffi-tm-JE ~ff51 o o rltat, 
m; i::p Zffif $ 8I.Jffi-$:J!;1fff lO~pm;i::pf¥fif $ l't{Jffi-$ m;1ffft~i&:1J:ff, ~rI!ffeJffi~~ o ti□ 
005m~,PT~JffiM:ff;J!;i::pf¥~$1'r\fffi-$:J!;ffff*~1n!i~fflI!ffeW~ff~;J!;i::pf¥~$1'r\fffi 
- $ m; 1$ ff Iiffe Jffi , ~ lit fr ~pm; i::p Hfif $ 81.J ffi- $ m; 1f ff*~ m/iJJOffl Iiffe Jffi ~ ff 1i ~Pm; i::p ff fif 
$ E[\f ffi- $ m; 1$ ff Ijffe jffi 0 
coo6sJ ~~005Ji!r~, :ff*~SJl 81.J~p£~·t1:Zf~~ITT1~1'1U~14~WcJln:fffflI!ffeJffiPil'R i::p, 
*J$r;J!;i::pZfnt$ 81.Jffi=*:l!;1ffflo~p;J!;i::pZffit$ 81.Jffi=*:l!;1fff o~~005m~81.Jat ffOO, 
:ffffiI!ffeJffipfl' Ri::p, t~wU~14PT~JffiM~:i!; i::p 1¥~$ ITTffi=$ m;1fff*~1n!ito*J$r~ff** 
J$r;J!;i::pf¥fif$ 81.Jffi=$:i!;1fff, ff: HJffiM~~p;J!;i::pf¥~$ ITTffi=$:i!;1tff*~1n!iJJO*l$r~ 
ff**J$r~pm;i::pf¥fif$ 81.Jffi=$:J!;ffff ◊ff: H, :ffffiI!ffeJffiPitR, $~1iz:~270{*t'#{~~{v o 
c 0066 J a oo 5 Ji!r ~ 81.J ~ * fJtl i::p , ~ iu ~ 14 a tm IJffe ;m pfl' Ra ft 1JJ Itfffl 2 2 o * no m -tm-JE ~ ff 
51 o, 1tiutm IfffeJffipfl' Ria*, ~i:ij-ft1Jlfloo2201~!-t1101AJ at, t~iu~ 14:atm IfffeJffiPil' Ram; i::p Zffit 
$ ITT m-* :l!; ff ff* ~JJID: no m IJffe Jffi ~ ff ft:l!; i::p Zf nt $ ITT m-* :l!; 1f ff IJffe Jffi , ~ lit a~ p :l!; i::p 
ff fit $ 81.J ffi- $ :i!; 1$ ff*~ m/iJJO ffi IJffe Jffi ~ ff 1i ~Pm; i::p Zf fit$ ITT ffi- $ :i!; 1$ ff IJffe Jffi o ff: Ha 
m IJffe Jffi Pit R is* L 1ru , * l$r ~ p :l!; i::p Zf fit $ 81.J ffi - * :l!; 1f ff , ~ i:ij- JJID: no ft :l!; i::p Zf fit * l'r\f m­
$ ;J!;ff ff *~LITT ffiI!ffeJffi ~ ff ~n I!ffeJffi ~ ff o 
[ 006 7] ft~ Jl:~ ~* f}tl i::p , 1~ wu ~ 14 pJ ~ ~ IA] at :ff fr.& X'J * ~ lO ft1JJ fioo 2 2 0 m/iJJO A~ § Ji!r X'J 
EITT~ffo 
[ oo6aJ 00 5 Ji!r~ 81.J ~m!i fJtl a~ JOCpfl' Rlo ffi*J$r pfl' R 81.J at ff** lo 00 3 Ji!r~ ag ~m!i fJtl ffl IAJ o 

c oo69J 00 6 ~ * ~ SJl ~ - ~ 1n!i fJtl 81.J ~P £ ~ ·t1: Zf fif ~ i::p x1 f¥ ~ J¥L jtJtt: 1r ~!IX~ ft 81.J at ff 
00 o ~~ 00 6 Jifi~, it ~!IX~1t 81.J at ff 001=J 00 5 Ji!r~l'r\f at ff 00 P!r ~ IAJ 81.J ~, * ~ SJl 81.J ~P£ ~·t1: 
ff~~ 81.J ~ wu ~ 14 WcJln fr ffi Iiffe im pJI' R i::p , Iiffe im $ ,t-{¥{if$ i::p 81.J m i::p Zf fif $ 81.J ffi = $ m; 1$ 
ff lo~ Pm; i::p Zf fif $ 81 ffi = $ :l!; 1t ff , HX'J $ ~{v ~ m!i JJot'# ~ ITT ffi = ffi-JE ~ ff 61 o o 
[0070] ~~006Jifr~, :ff-®~mfif}tli::p, t~wU~14~PT~ WcJITJftffiI!ffejffipfl' RiaJRLIW, 
*J$r~pm; i::p Zffif $ 81 ffi= $ m;1fff, H f*t'#ffi= ffi-JE~ff6101l~ i~ffl Ifffeimpfl' Ria JR o~~ 
00 6 Ji!r~ 81.J at ff 00 , fr ffl IJffe m[pfl' R n1ti * is !RL 1W , ~ wu ~ 14 ep i:ij-m/iJJO fr ~pm; i::p Zf fif $ 81 ffi = 
$ m1f ff* ~L 81 ffl IJffe im ~ ff *1$r, IAJ at f5JH'#m!iJJ01± $~{ft~ 27 o LITT ffi = ffl-JE ~ ff 61 o , 
HiU ffl Ijffe ;®pJI' f-9: is* ' {irtt 2 7 0 LITT ~ ff~~ T) !½~ i}J ~ ff O * H , t~ iu ~ 14ft ffl Ijffe ;® pJI' R~ 
JRLlru,~*m!i~ftmi::pf¥~$ITTffi=$mffff*~Ll'r\fffiI!ffeJffi~ff~nI!ffeJffi~ffo 
coo11 J ft~® ~JJID: fJtl i::p , ~tu~ 14 m ~ ~ 1AJ at:ff P.& x1 *~, fir~ 21 o lo ft1Jlfioo 2201n!ino ;tt 
~ § Ji!rx1 E81 ~ff o 

[ oonJ a~ ®~mfi fJtl i::p , ~ 1'1U ~ l 4m/iJJO ft$ ~{ft~ 27 o .l ITT ffi = ffi-JE ~ ff 61 o 81 at fsJ ff: r 
* to :a ~pm i::p Zf fit * ag ffi = * m 1t ff*~ r 81 tm IJffe ;m ~ ff ag at fsJ lo* no a:l!; i::p Z¥ nt * ITT 
ffi=$:J!;ffff*~LITTfflI!ffeJffi~ffITTat~o 
[0073] ~~006Ji!r~, ft-®~JJID:f}tli::p, t~iu~ 14~PT~ WcJln:ffffiI!ffejffipf)' RiaJRLIDT, 
* ffi ~Pm; i::p f¥ 1if $ ITT ffi- $ m; 1f ff o ~ ~ 00 6 Ji!r ~ ITT at ff 00 , ft ffl IJffe Jffi pfl' R n1ti *is* L IDT , 
t~wu~ 14eP*1n!iJJOfr~Pm i::p Zffif $ 81 ffi-$ m;1fff *~L81fflI!ffejffi~ff*ffi, IAJ at{*t'#m!i 
JJ01±ft1Jlflw220L81ffi-tm-JE~ff510 ,1tiuffiI!ffeJffipfl' Ria JR, ft1Jlflw22o~~ntl!1'10 ff: H, 
t~ tu~ 14ft ffl Iiffe Jffi pJI' Ria JR L IDT , ~i:ij- JJID: JJO :ff ;J!; i::p ff fit$ ITT ffi- $ m 1$ ff* ~LITT ffi Iiffe Jffi 
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~fu~~~ifil~fuo 
[0074] ~~006Ji/r~, ft-®~Mfi¥tiq::i, t~1M~141AJstfrft~ft/ffi220m!!:iJO*-fmft~lli510 
JfO ft$ 9k1ft~ 2 7 0 rm/! :bo * = tm ft~ lli 610 I'!{] st ['E] , # R* -fmft ~ lli 510 JfO * = ffi ft~ lli 
61 o ITT t~ tt st r'aJ ffl IAJ o 
[0075] ~~006Ji/r~ ,fr-®~mf!17tiq::t '*=tmft~fu610:kr~Z9J~fuo 
[0076] ~~ 00 6 P/r~ , a-@ ~ml! ¥ti q::t , *-fmft ~ ffi 51 OJfO * = fflft ~ ffi 610 pJ ~ ~ ffl 

[0077] ~~006Ji/r~ ,fr-®~mf!1Jtiq::t ,m!!:b0frft~1liffi220ITT*-ffift~fu5107fOm!!:bOfr$ 
9k1ft~ 270 LI'!{]*= ffi ft~ fu6 l O pJ ~ t§ ~ 0 fr~ ;frft'twm rPT ~~~EB T ~ lli&. rm F± ~ 
mt, PT~ ~11£1¥1ii~l'!{]r}J~, # R 1i~'f-f¥1if~q::i Et\li¼J:ii'tffiftl'!{] l:t~:l:'.>)>J o 
coo78J ~~oo 5-6Jilr~, ft-®~mf!1Jti q::i, ftw;IOCpfr@:, m!!:bofrm;q::t Z¥1itJ¥L5t¥~rl'!{]w; 
I+x ~ ffi_¥pfr;fJrfr ift, * R i~ w;IOC ~ lli~&t* ,J~ T ~ im ~ lli 0 

[ 0019 J 00 7 ~* 1z ~ - ~ ml! ¥ti I'!{]~ I=: JJj ~ ·r1: f¥1if ~ ITT tJdt:1:f l! ITT~ ¥ti ti: 1/rt ti 00 o -1=J 00 1 JfO 00 
2m~I'!{] ~m/!{Jti~f~jfu, ~ltlJi!r:l£1'!{] ~l=:JJj~·r1:Zf.fffi~1~H!f¥1if J¥l 7t[4:3fUl l "ft~ft/ffil 27f0$9k 
*-$:l!;!fff¥~13, i~Zf.fitJ¥l5t[4:3fu11 'filt!$'f-Zf.fii$t_§_ ,'HJ:'f-f¥1ii$g_§_ 'filt!$'f-f¥1ii 
$; i~ft~}w12r~El==r ffi-$m;1"¥ff 15at~iU'HJ:'f-f¥.fif$ ITT ~-ft/ffi; i~$9kffi-$:im1fff¥ 
~ 13 s{] 'HJ:9k m-* :rm1"¥ ff*~ a 1~ iu x1 mag Zf.nt * g_§_ ag * - * m; tf ff 15 ITT ffl t-& 0 ft* iJt ~ 
~ q::i * r 00 1 -6 Ji!r~ I'!{]~ ml! 1Jti Et\l i-£ ~ pg ~tP ~ ffl r 00 7 Ji!r~ ITT ~Mri ¥ti q::i ITT ~I=: JJj ~ ·t1: Zf.fif ~ o 

[0080] ~~ 00 7 Ji!r~, it~1t1:fi!'E1t!: 
coo81J iv ~710, frw;I!Xpfr @:ziwITTffi ~ifilpfr@: q::i , ~im$'f-f¥1ffi$ q::i ITT:im q::i Zf.fif $sq* 
-$ m;1fff JfO~l=:m; q::i Zf.nf $ ITT *-$:lmtfff, RMfttmft/ffim!!:iJO;J:~ttITT ffi-ffift~llio 
coo82J ~~005-6Ji!r~, frtm~im~r@: q::i, m~imttfrm;q::tf¥.fit$ ITT*-* ;l!;tfff¥~Mri 
:boffi ~ im ~ lli 1i:rm q::i Zf.fit $ ITT* - $ m;1f ff~ im , ~ JJz. fr ~l=::rm q::i Zf.1it $ I'!{]* - $ m; 1f ff¥ 
~Mri:boffi~im~lli1i~l=:mq::tf¥.fii$ l'!{]*-$m;1fff~im◊ pJ~ifiltlt~tU~14Mft~Yfffl220 
Mri:iJOt~~l'!{]ffi-fmft~fu510o 
[0083] a-@~Mfi1Jti q::t, frtm~ifilpfr@:fflJRZ lW, ff'filt!*~~l=:m; q=t Hnf $ ITT ffi-$:lm 
1fff, H {~H~ffi-ffift~lli5101f.~ffi~imPfr RfflJR o~~005-6Ji/r~, fttm~ifilpfr Rri1il*~a 
JRziw, 1~tu~14ep~4fm!!:boft~l':;l!;q=:iZf.fit$ ITT*-$:l!;tfff*~rs{]ffi~im~lli*~, 1AJ 
st1~t~ml!:b0ftft~YW220rITT ffi-fmft~fu510, 1f.JUtm~im~r@:~aJR, ft~ft/ffi220~~~t~ 
:l:ih◊ # R, t~tU~14fttm~ifilpfr Rffl!RZlW, ff~4:tm!!:iJOftm; q::tf¥.ni$ ITTffi-$m1fff¥~r 
ITTtm~im~lli~~~im~lli◊ illml~iJt, ft~ ®~mf!1Jti q::i, t~tU~14m!!:b0frft~Yw22oaq* 
-ffi ft~ fu510 I'!{] st fa] -KT m!!:bO ft ~I=: m; q::t Zf.nt $ I'!{]* - $ mi'$ ff¥~ LI'!{] ffi ~ im ~ ffi ITT st 
~ffim!!~ftm;q=:if¥M$ITTffi-$:l!;ffff¥~rITTtm~im~lliITTst~ 0 

c 0084 J ft -®~mf! 1Jti q::i , * 1z ~ ~1t1J1t q::t JiJr m JU sq ~1=: JJj ~ ·r1: Z¥nt~ff 'E1 :ti$ 9k1ft~ la 
$9kffi=$:i!;1"¥ff¥~,'HJ:9k~~~El==rffi=$:rmffffa~~'HJ:'f-f¥.M$ITT-ft/ffi,'HJ:9kffi= 
$ :rm 1$ ff* ~at~ JU M@.1'!{] f¥1ffi $ g_§_ ITT ffi- $ m; 1$ ff ITT ffl t1k o 1=J 00 1lo002 Ji!r~ ITT~ ml! 1Jti ~ 
f!;J:1:ih, t§*ITTiJt~ ~pg ~1'w~ffl-=f~!l:b~Mfi1Jtiq::t l'!{]~l=:~~·r1:Zf.fffi~o 
coo85J a~ ®~JJffi: 1Jtl q::i , Mi~ ~I=: JJj ~·r1: Zf.1ffi~l'!{]~1t:1:f1!ff PT~ 'filt!: 
[ 0086 J iv #l 7 20, ft w;IOCpfr RM$ 9k1ft ~ m!!:iJO !½JR Z9J ~ lli o # R , xt ft~ ftlffl 22 OJJffi::bO ITT t~~ ITT 
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ffi-ffiJE E=E!.tk510-:k-=f ~!fill9) Ef!.ffi 0 

[ 0087] :itt-w:1:ih, 2Js: 1sz SA a<:r ~f: ~ ~ ·ri ff1if ~ BS ffif'F1f1'1!~1=iJ 1?J 'eJAt 1?J r BS W lJJR: 
[ 0088 J w lJJR 7 3 o , ft ffi ~ .iflpfr R i=p , ~ .ifl~ i=p Yf 1ffi $ BS ff 1ffi J'!'L 5G lo ~f: ~ i=p ff 1if $ a<J ff fif J'!'L 
51: a<:r i-tJ :l1L 
[0089] ~~005-6}i]r;,r-, ft~ ®~Jf8i{7tli=p, l=iJl?J.ifltttg-~ i=p 1¥1if$ a{]YffifJ'!'lx*ttlO~f:~ 
i=p ff 1if $ a{] ff 1if J'!'L 7t * ~ m!f :fJO ffi ~ .ifl Ef!. ffi* ~ ~ i=p ff 1if $ a{] ff 1if J'!'L 7t lO ~f: ~ i=p Yf nf $ a{] 
ff 1ffi J'!'L 5t ss 110 ii!~ .ifl o # H , ft ffi ~ .iflpfr R i=p , i~ ffi ~ .ifl Ef!. ffi t'if ~ ss J18i :fJo ft~ i=p ff fffi $ BS ff 
1ffiJ'!'l5t-"¥~lO~f:~ i=pff1if 1¥1 E!SffMJ'!'l7t*~ ,HfUffi~,iflpfr Rta:w= 0 31&.!+Xpfr 3:3f~tst, ~f: 
~i=pffMJ'!'Lx*~__tJf8i~a<JE=E!.ffi~~~.iflE=E!.ffi,~i=pffMJ'!'l5t*~__tJf8i~a<JE=E!.ffi~~i&~ 
Ef!.tko 
[0090J w ~7 40, ftffi ~ .ifll!fr R i=p , *ffi~ i=p ff1if 1¥1 BS ffi =$~ff ff lo ~f:~ i=p ff 1if 1¥1 BS ffi 
=$~ffff 0 

[0091] ~~005Ji]r;,r-, ft~®~Jf8if7tlq=i, l=iJl?J.ifltt~~i=pff1if$ a<Jffi=$~tiff *~m!f:fJO 
*WrE=E!.ffi**ffi~i=pf¥1ffi$ l'lsffi=$~tiff, # R.ifltt~~f:~i=p fffif$ l'lsffi=$~tiff * 
~J18i:fJO*ffiE=E!.ffi**ffi~f:~i=pff1if$ a<Jffi=$~tiff ◊# H ,ftffi~.iflpfr 3:, $~ffr~270 
f*t'if{~E:§. {llo 
coon] w~75o, ftffi~.iflllf1R i=p, J@.ifl$,t-ff1it$ i=p ss~i=pff1** ssffi=*~ffff lo~f: 
~i=pffM1¥1a<Jffi=$*ffff,R~$¾&~Jf8i~~~a<Jffi=ffiJEE=E!.ffio 
[0093] ~~006Ji]r;,r-, ft~ ®~JM{Jtl i=p, l=iJ l?J.ifltt~~ i=p ff1if $ a{] ffi= $;lzttiff-"F~J18i:fJO 
ffiJ@.iflE=E!.ffi*J@.ifl*i=pff1if$ a<J ffi=$~tiff, # R.imtt~~f:~i=p Yfnf $ a<Jffi=$*tiff 
*~mffJJOffiJ@.im E=E!.ffi*J@.im~f:* i=p fffif $ BS ffi= $ ~tiff o l=iJ l?J .ifltt:t~tu~ 14~$~fir~ 
270m!f:fJOt'if~BS ffi= ffiJE E=E!.ffi6 loo 
[ 0094] ft -®~JM 1Jtl i=p , *~SA ag ~f: ~~·riff 1if ~ BS ffi f'F1fi*~iiJAt ft ffi J@.im 1lf1 Rte* 
ZlW, *ffi~f:* i=p ff1if * ag ffi =*~tiff, H f*t'if ffi = ffiJE Ef!. ffi1[~ ffi J@.im11/r Rta:w= 0 

coo9sJ ~~ oo 6 JiJr;,r-, ft~® ~J18i wu i=p , ft ffi J@ .iflpfr Rta:w=z iw , :t~ tu~ 14 ep ~4.t J18ino ft~f: 
~ i=p fffif $ BS ffi=$ ~tiff *~rBSffiJ@.iflE=E!.ffi*Wr, ~ stf*t'ifJM)]Oft$~ffr ~270rBS 
ffi=ffiJEE=E!.ffi610, 1iiUffiJ@,iflpfr Rta:w=, ffz:~270LE!S Ef!.ffi~~~!½gi}JE=E!.ffi◊# H ,:t~tu~ 
14ftffi J@,iflpfr Rta:w=ziw, ~~4}Jf8i:fJOft* q:t ffnf $ a<J ffi= $ ~tiff *~LE!Sffi ~.iflE=E!.ffi~ 
~ J@.im Ef!. ffi 0 

[0096] ft~ ®~JM {Jtl q:t , :t~tu ~ l 4m/f }]0ft $~f* ~270L a<J ffi = ffiJE Ef!. ffi6 l OBS st fsJ -K-=f 
m[ :fJo ft ~f: ~ i=p ff {if * a<:r ffi = * ~tiff*~ __t BS ffi J@.im Ef!. ffi ag st fs] lO JM :fJo ft~ i=p ff M * a<:r 
ffi=$jztffff*~La<JffiJ@jflE:§.£ka{Jst~o 
coo97] ft* 1sz sA a<:r ~f: ~ ~-r1 ff1ffi~ ss ffi1t1f1* ss-JJ:~~J18i wu i=p , * = ffiJE Ef!. ff 61 o :kr 
!½g Z9J Ef!. ffi 0 

[ 0098] ft2Js: ~ SA BS ~f: ~ ~'tiff nf ~ BS tJdtn ¥! BS -@ ~ JM Wtl q:t , ffi-ffi ft E=E!.1± 510 lO ffi 
= ffiJE Ef!. ffi 610 pJ l?J ~ t§ ~ 0 

[ 0099] ft2Js: ~ SA BS ~f: ~~·riff nf ~ BS ffi 1t1f ¥!sq-®~ m[ Wtl q:t , JM :fJo ft~i}j Jqffi 2 2 0 BS ffi 
-ffi ft E=E!.1± 510 lO JM :fJo ft$ ~ f* ~ 2 7 0 __tag ffi = ffi JE Ef!. ffi 610 pJ l?J t§ ~ 0 ft~ ;frp fl i)L rl=iJ l?J 
~~~-=fE=E!.ffi~W~~Ef!.~,l=iJl?J~~ffM~a<J~~,#R~~,t-ffM~i=pa<J~:l:i!ffiJEa<J 
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rt~~>Jo 
[ 0100] ft* 'jjJ_ ~ ITT~~~~ ·t1: f¥fit~ ITT ffi fF1J1* a{}~ m!H.7tl i::p , ft flJY ~ im~ft @:JiJrJJ'm)]O l'l{J flJY ~ 

1m E€. &~-Jc r !%~ r ft~ Jtx ~fr @:JiJrJJ'm no ITT~ 1m E€. ffi oft-®~ M!! f.7tl i::p , t~ tu~ 14 -ar L:J, £ Pl 
at :ff ~a x,t *~ _ f* ~ 2 7 o :¥0 ~~ ttoo220M!!n0Jt ~ § JiJrx,t mzITT E€. K 0 

co 101 J oo 7 ft m 7 mti oo m *ix~ ;ttR ffl * 'jjJ_ ~ ~Jim wtl a{} ffift1J$JiJr:tft.1'f a{} ffi ft O mz 3 ~ 
~ITT£ , 1W ffi ITT ffift ~-k ~ ~iJrtm ff*~ liftl:l:filtA 1'f o tEI Jx , PJ L:J, ~ Jl'R {itl ff!% Pl at 6tt ~ ~ lrfi w 
IJlo Plat, !%*Jt1mffift~1JoiU~JJ:l'.;Mfii::p, !%/.A~ ®Mfi~~~-w!%2J&tvffift o 
[ o 102] Eli~* 'jjJ_ S)j 2 ~ Jl'R i31W l'l{J ~ it~ Jim f.7tl * :J:e1i J£ , {B £ * tt * ®I hi i::p ITT -tff im tt* A~ 
mz i31A iQ iu , L:J, r a{]~ Jim f.7tl 1x. £ m *iti ~ * 'jjJ_ ~ , ft 19: ~mt~* 'jjJ_ ~ ~ t, ITT ti m r ~-ar 1m 
ili ~ ;fqi~~i l'l{J ~1-t£% ~~ , l~l.rit , R ~ft* 'jjJ_ S)j ITT~ m1 ~ t$ ffi ~ pq x1 rJ£ ~ Jim wtl l'l{J ~1-t, ~ 
~$*~ft*$~ITT~~~*~ITTffi~pqo 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

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, or in 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 NANO strings SB0-S87, each string has consecutive word lines WL0-

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 & 

Page 3 

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. 11 A-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 WI0 to Wln-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. 1 0A-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 1st pre­

pulse level to the 3rd pre-pulse level (i.e., see 0V level applied to 1st WL group 1230, 

then 2V applied to 2nd WL group 1231, then 0V to 3rd 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 (WLOO or WLOS) 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 NANO 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 NANO strings SB0-S83, each string has consecutive word lines WL0-

WL31, with at least a select gate transistor (see either SGO/718 or SGS/702 at both end 

of each string). Fig. 1 0A 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. 1 B shows that one 1st 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. 1 OB 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. 11 A-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 OV 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 (=OV) increased to pulses 1231 (=2V), while these word lines 

(from WIO to Wln-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. 1 OB show that during the precharge period, a plurality of 

groups of adjacent word lines (see 1st group) are applied pre-pulse signals from 1st pre­

pulse level V1 to V2 depending on tier locations, and next WL group (2 nd & 3rd) 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 NANO 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 NANO strings BL0 & BL 1, each string has consecutive word lines WL0-

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 Wl26, with a pre-charge (or pre-pulse signal= 0V to 2V) is 

applied to selected word line Wl26, while other different precharge/pre-pulse signals 

have their incremental values (from 0V to V2 levels, or from 0V 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 

(WL0 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. 

Micron Ex. 1015, p. 85 
Micron v. YMTC 
IPR2024-00795



Application/Control Number: 16/709,944 Page 7 
Art Unit: 2827 

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 

1st pre-pulse level to the 3rd pre-pulse level (i.e., see 0V 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 NANO 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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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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5 Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 
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Amendments to the Claims: 

The listing of claims will replace all prior versions and listings of claims in the 

application: 

Listing of Claims: 

5 1. (currently amended): Anon-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; 

10 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; 

15 a first control circuit configured to apply a bit line pre-pulse signal to the bit line 

20 

25 

30 

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 incrementat 

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 

2 
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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. 

10 2-3. (cancelled) 

4. (currently amended): The non-volatile memory device of claim [[2]]1, 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 

15 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 

20 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 

25 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 

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

3 
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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 

5 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 

10 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 

15 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 

20 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 

25 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; 

30 applying a word line signal to a selected word line connected to a selected 

4 
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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 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: 

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 

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

5 
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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 

5 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. 

10 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 

15 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 

20 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 

25 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 

30 word line pre-pulse signal is greater than pulse durations of the plurality of word 

6 
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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 

5 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 comm uni cations will be made of record 

5 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 

10 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 

15 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 

20 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 

(US201 l/0194351). 

Response: 

25 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 

30 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 

5 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 

10 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. 

15 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 

20 is respectfully requested. 

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

case. 

25 
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Roger Chen, Patent Agent No. 67,314 

5 SF., 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 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
16/709,944 12/11/2019 □To be Mailed 

ENTITY: 0 LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (ii, or (ml) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (p), or !n)) 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $460 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

03/04/2021 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 16 Minus ** 20 =0 X $ 100 = 0 C f37CFR 1.16'ill 

z Independent *2 Minus *** 3 =0 X $480 = 0 w !37 CFR 1.16fhll 

::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z 
w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /ANTJUAN M RIVERA/ 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. 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 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

27765 7590 04/05/2021 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., N0.389, FUHE RD., YONGHE DIST. 
NEW TAIPEI CITY, 
TAIWAN 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/709,944 12/11/2019 Jianquan Jia 

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

EXAMINER 

NGUYEN. VIET Q 

ART UNIT PAPER NUMBER 

2827 

DATE MAILED: 04/05/2021 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

YMTP0261USA3 7658 

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 07/06/2021 

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

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

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

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

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

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

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

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

27765 7590 04/05/2021 Certificate of Mailing or Transmission 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATf(l)Nby certify that this Fee(s) Transmittal is being deposited with the United 
:;tales Postal Service with sufficient postage for first class mail in an envelope 

SF., NO.389, FUHE RD., YONGHE DIST. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
NEW TAIPEI CITY, the USPTO viaEFS-Web or by facsimile to (571) 273-2885, on the date below. 

TAIWAN (Typed or printed name) 

(Signature) 

(Date) 

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

16/709,944 12/11/2019 Jianquan Jia YMTP0261USA3 7658 

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

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

NGUYEN, VIET Q 2827 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

365-230060 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 07/06/2021 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

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

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

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 _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
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Date ____________________ _ 

Registration No. ________________ _ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/709,944 12/11/2019 Jianquan Jia 

27765 7590 04/05/2021 

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION 
SF., N0.389, FUHE RD., Y0NGHE DIST. 
NEW TAIPEI CITY, 
TAIWAN 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

YMTP0261USA3 7658 

EXAMINER 

NGUYEN. VIET Q 

ART UNIT PAPER NUMBER 

2827 

DATE MAILED: 04/05/2021 

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-010 I or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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. A record 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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Notice of Allowability 

Application No. 
16/709,944 
Examiner 
VIET Q NGUYEN 

Applicant(s) 
Jia et al. 
Art Unit 
2827 I AIA (FITF) Status 

Yes 

-- The MAILING DA TE 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. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

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

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

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

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

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ 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 
Art Unit: 2827 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

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 
Art Unit: 2827 

Examiner interviews are available via telephone, in-person, and video 

Page 4 

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). 
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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. 
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works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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