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PATENT APPLICATION First Named Inventor Zilong CHEN 
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Priority Mail Express® 
\... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1. □ Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2. □ Applicant asserts small entity status. 10. D Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3. □ Applicant certifies micro entity status. See 37 CFR 1.29. 
Name of Assignee Yangtze Memory Technologies Co .. Ltd. 

Applicant must attach form PTO/SB/15A or B or equivalent. 

4.0 Specification [Total Pages 25 l 11.D 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a)for information on the preferred arrangement) 12. □ English Translation Document 

5.0 Drawing(s) (35 U.S.C. 113) [Total Sheets 8 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages 4 l 13.0 Information Disclosure Statement 
(including substitute statements under 37 CFR 1. 64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR 1. 63(e)) D Copies of citations attached 
a. D Newly executed (original or copy) 14. □ Preliminary Amendment 
b. 0 A copy from a prior application (37 CFR 1.63(d)) 15. □ Return Receipt Postcard 

7.0 Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. □ Certified Copy of Priority Document(s) 

8. CD-ROM or CD-R (if foreign priority is claimed) 
in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

□ Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18.0 Other: Authorization for Extension of Time under 37 CFR 1.136(a)(3) 

a. D Computer Readable Form (CRF) 

b. D Specification Sequence Listing on: 

i. D CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 
interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 26111 OR □ Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Email 

Signature /Donald J. Featherstone/ Date 5/19/21 

Name 
Donald J. Featherstone 

Registration No. 33,876 (Print/Type) ( Atta rn ey /Agent) 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount ohime 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, ca/11-800-PTO-9199 and select option 2. 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

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 Ji'ilong I J:HEN I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City Euhan, Hubei l1country of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 "'angtze Memory Technologies Co., Lid. 

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

City I J!Vuhan, Hubei 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 t<iang I tu I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Euhan, Hubei IICountry of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 vangtze Memory Technologies Co., Lid. 

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

City I f!Vuhan, Hubei I State/Province 11 

Postal Code 11 I Countryi I ~N 

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

Correspondence Information: 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

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

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

Customer Number ]6111 

Email Address I I Add Email I I Remove Email I 

Application Information: 

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

Attorney Docket Number ft 123.0850002 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I~ 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 

I 

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 lo Limited Recognition (37 CFR 11.9) 

Customer Number ~6111 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

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

Prior Application Status !"ending . I Remove I 
Filing or 371 (c) Date 

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

I Continuation of . 16729838 ~019-12-30 

Prior Application Status Dending . I Remove I 
Filing or 371 (c) Date 

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

~6729838 j:;ontinuation of . PCT/CN2019/112728 ~019-10-23 

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 time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

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

EFS Web 2.2.13 

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



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 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. 

4123. 0850002 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

Authorization or Opt-Out of Authorization to Permit Access: 

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

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

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

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

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

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

Applicant Information: 

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

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I tangtze Memory Technologies Co., Ltd. 

Mailing Address Information For Applicant: 

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

Address 2 

City Nuhan, Hubei State/Province 

Country I J:;N Postal Code 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

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

Title of Invention METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name I ~angtze Memory Technologies Co., Ltd. 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

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

Address 2 

City 1/Vuhan, Hubei I I State/Province 

Countryi I ~N Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I Add I selecting the Add button. 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

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

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

Signature VDonald J_ Featherstone/ Date (YYYY-MM-DD) ~021-05-19 

First Name ponald J_ I Last Name I f eatherstone Registration Number h33,876 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number 4123. 0850002 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime 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. 
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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: 

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 the Freedom of 
Information Act requires disclosure of these records. 

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 PatentCooperationTreaty. 

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 inspections 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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Atty. Docket No. 4123.0850001 

COMBINED DECLARATION AND ASSIGNMENT 

DECLARATION 

As the below named inventors, I hereby declare that: 

This declaration is directed to: 

D The attached application, or 

~ United States application or PCT international application number 16/729,838 

filed on December 30, 2019 

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

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

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

ASSIGNMENT 

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

2034285-0l IE549J'>-JO. 218. 20. 65 
32766-09/03/2020 IO: 28 

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

(b) in any and all applications that claim the benefit of the patent application 
identified above in part (a), including non-provisional applications, continuing 
(continuation, divisional, or continuation-in-part) applications, reissues, 
extensions, renewals and reexaminations of the patent application or Letters 
Patent therefor listed above in part (a), to the full extent of the. term or terms for 
which Letters Patents issue, and 
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Appl. No. 16/729,838 
Atty. Docket No. 4123.0850001 

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

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

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

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

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

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

2034285-0l 1E549.l>-!O. 218. 20. 65 
32766-09/03/2020 IO: 28 
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IN WITNESS WHEREOF, executed by the below named inventors on the date opposite 
his/her name. 

LEGAL NAME OF INVENTOR 

Inventor: Zilong CHEN Date: 

Signature oflnventor: 

LEGAL NAME OF INVENTOR 

· Inventor: Xiang FU Date: 

Signature of Inventor: __ __;_X_,--~__,f-f--}-l--"t-=--------------------

2034285-011E549,~-IO. 218. 20. 65 
32766-09/03/2020 I 0: 28 
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SCHEDULE A 

Appl. No. 16/729,838 
Atty. Docket No. 4123.0850001 

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

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

OTHER INTERNATIONAL APPLICATIONS AND PATENTS 

Country Application No. Filing Date 

14487295_1.docx 

2034285-0IIE5AAP-JO. 218. 20. 65 
32766-09/03/2020 10: 55 
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ABSTRACT 

A method for conducting a read-verification operation on a target memory cell in a three­

dimensional (3D) memory device includes removing fast charges of the target memory cell at a read­

prepare step and measuring a threshold voltage of the target memory cell at a sensing step. 

Removing the fast charges of the target memory cell includes applying a prepare voltage (V prepare) on 

an unselected top select gate (Unsel_ TSG) of an unselected memory string, applying a first off 

voltage (Voff) on a selected word line (Sel_ WL) associated with the target memory cell, and 

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

16597645.3 
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WHAT IS CLAIMED IS: 

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

dimensional (3D) memory device, comprising: 

applying, on an unselected top select gate of an unselected memory string, a prepare 

voltage during a first time period and an off voltage during a second time period; 

applying, on a selected word line associated with the target memory cell, the off 

voltage during the first time period and a read voltage during the second time period; and 

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

the second time period, 

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

cell during the first time period. 

2. The method of claim 1, further comprising: 

applying, on a selected top select gate of a selected memory string containing the 

target memory cell, a top select gate voltage during the first time period and the second time 

period; and 

applying, on a lower select gate of the selected memory string containing the target 

memory cell, a lower select gate voltage during the first time period and the second time 

period. 

3. The method of claim 2, wherein the applying the top select gate voltage comprises 

electrically connecting the selected memory string to a bit line; and the applying the lower 

select gate voltage comprises electrically connecting the selected memory string to an array 

common source. 

4. The method of claim 2, wherein the applying the pass voltage comprises applying the pass 

voltage with a delay period after the selected top select gate and the lower select gate are at 

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

5. The method of claim 1, further comprising: 

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

period. 

Atty. Dkt. No. 4123.0850002 
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6. The method of claim 1, wherein the applying the read voltage during the second time period 

comprises applying the read voltage when a voltage of the unselected top select gate is higher 

than a threshold voltage of an unselected memory cell. 

7. The method of claim 1, wherein the applying the read voltage during the second time period 

comprises applying the read voltage when a voltage of the unselected top select gate equals 

to a threshold voltage of an unselected memory cell. 

8. The method of claim 1, wherein the applying the read voltage during the second time period 

comprises applying the read voltage when a voltage of the unselected top select gate is lower 

than a threshold voltage of an unselected memory cell. 

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

a range between 4V to 7V. 

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

range between 5V to 9V. 

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

ov. 

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

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

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

removing electrical charges from shallow traps in the storage layer of the target 

memory cell. 

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

removing the fast charges from the target memory cell to a neighboring unselected 

memory cell. 

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

conducting a failed bit count in parallel. 
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16. A three-dimensional (3D) memory device, comprising: 

a memory array, comprising a plurality of memory strings extending vertically 

through a film stack of alternating conductive and dielectric layers, wherein: 

each memory string comprises a plurality of memory cells; and 

each memory cell is addressable through a word line and a bit line; and 

a circuit of the memory array configured to conduct, on a target memory cell, a read­

verification operation for removing fast charges during a first time period, wherein the circuit 

is configured to: 

apply, on an unselected top select gate of an unselected memory string, a 

prepare voltage during the first time period and an off voltage during a second time 

period; 

apply, on a selected word line associated with the target memory cell, the off 

voltage during the first time period and a read voltage during the second time period; 

and 

apply, on an unselected word line, a pass voltage during the first time period 

and the second time period. 

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

electrically connect a selected memory string containing the target memory cell to the 

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

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

time period and the second time period. 

18. The 3D memory device of claim 17, wherein to remove the fast charges of the target memory 

cell, the circuit is further configured to: 

apply the top select gate voltage on the selected top select gate and the lower select 

gate voltage on the lower select gate before applying the pass voltage on the unselected word 

line. 

19. The 3D memory device of claim 16, wherein each memory string comprises: 

a channel hole; 

a core filling film in a center of the channel hole; 
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a memory film covering a sidewall of the channel hole, wherein the memory film 

comprises a barrier layer, a storage layer and a tunneling layer; and 

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

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

charges from a portion of the storage layer associated with the target memory cell. 

Atty. Dkt. No. 4123.0850002 

Micron Ex. 1002, p. 26 
Micron v. YMTC 
IPR2024-00793 



METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

CROSS-REFERENCE TO RELATED APPLICATIONS AND 
INCORPORATION BY REFERENCE 

[0001] This application is a continuation of U.S. patent application No. 16/729,838 filed on 

[0002] 

[0003] 

December 30, 2019 and titled "Method for Reading Three-Dimensional Flash Memory," 

which claims priority to PCT/CN2019/l 12728 filed on October 23, 2019, both of which are 

incorporated herein by reference in their entirety. 

TECHNICAL FIELD 

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

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

BACKGROUND 

As memory devices are shrinking to smaller die size to reduce manufacturing cost 

and increase storage density, scaling of planar memory cells faces challenges due to process 

technology limitations and reliability issues. A three-dimensional (3D) memory architecture 

can address the density and performance limitation in planar memory cells. 

[0004] In a 3D NAND flash memory, memory cells can be programmed for data storage 

based on charge-trapping technology. The storage information of a memory cell depends on 

the amount of charge trapped in a storage layer. However, fast charges, i.e., charges trapped 

in shallow traps, can be easily lost. Therefore, the threshold voltage determining the stored 

information can be different between write and read operations. Accordingly, a read-prepare 

step is included in a read-verification operation after programming to remove the fast charges 

and verify the threshold voltage of the memory cell. Fast charge loss depending on the 

intrinsic de-trapping process in the storage layer can be long, making the read-verification 

operation inefficient. Therefore, a need exists for a method to accelerate fast charge loss so 

that threshold voltage or storage information of the memory cell can be verified or read more 

accurately and efficiently. 
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BRIEF SUMMARY 

[0005] Embodiments of a method for conducting read-verification operation of a memory 

cell in a three-dimensional (3D) memory device is described in the present disclosure. 

[0006] One aspect of the present disclosure provides a method for conducting a read-

verification operation on a target memory cell in a three-dimensional (3D) memory device. 

The method includes removing fast charges of the target memory cell at a read-prepare step, 

which includes applying a prepare voltage (Vprepare) on an unselected top select gate 

(Unsel_ TSG) of an unselected memory string, applying a first off voltage (Voff) on a selected 

word line (Sel_ WL) associated with the target memory cell, and applying a pass voltage 

(V pass) on an unselected word line (Unsel_ WL). The method also includes measuring a 

threshold voltage of the target memory cell at a sensing step. 

[0007] In some embodiments, the method further includes applying a top select gate voltage 

(Vtsg) on a selected top select gate (Sel_ TSG) of a selected memory string containing the 

target memory cell, and applying a lower select gate voltage (Vtsg) on a lower select gate 

(LSG) of the selected memory string containing the target memory cell. 

[0008] In some embodiments, applying the top select gate voltage (Vtsg) includes electrically 

connecting the selected memory string to a bit line. In some embodiments, applying the 

lower select gate voltage (Vtsg) includes electrically connecting the selected memory string to 

an array common source. 

[0009] In some embodiments, applying the top select gate voltage (Vtsg) includes applying a 

voltage between 4V to 7V. In some embodiments, applying the lower select gate voltage 

(Vtsg) includes applying a voltage between 4V to 7V. 

[0010] In some embodiments, applying the pass voltage (V pass) includes applying the pass 

voltage with a delay period after the selected top select gate (Sel_ TSG) and the lower select 

gate (LSG) are at the top select gate voltage (Vtsg) and the lower select gate voltage (Vtsg), 

respectively. 

[0011] In some embodiments, measuring the threshold voltage includes applying a read 

voltage (Vread) on the selected word line (Sel_ WL). In some embodiments, applying the read 

voltage (Vread) includes applying a voltage between Oto 2V. In some embodiments, applying 

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

line (Unsel_ WL) includes applying a 0V. 

[0012] In some embodiments, applying the read voltage (Vread) includes applying the read 

voltage (Vread) when a voltage of the unselected top select gate (Unsel_TSG) is higher than a 

threshold voltage of an unselected memory cell. In some embodiments, applying the read 

voltage (Vread) includes applying the read voltage (Vread) when a voltage of the unselected 

top select gate (Unsel_ TSG) equals to a threshold voltage of an unselected memory cell. In 

some embodiments, applying the read voltage (Vread) includes applying the read voltage 

(Vread) when a voltage of the unselected top select gate (Unsel_TSG) is lower than a 

threshold voltage of an unselected memory cell. 

[0013] In some embodiments, applying the prepare voltage (V prepare) includes applying a 

voltage between 4V to 7V. In some embodiments, applying the first off voltage (Voff) 

includes applying a 0V. In some embodiments, applying the pass voltage (V pass) includes 

applying a voltage between 5V to 9V. 

In some embodiments, removing the fast charges includes removing the fast charges 

from a storage layer of the target memory cell of a selected memory string, wherein the 

selected memory string includes a channel hole penetrating vertically through a film stack of 

alternating conductive and dielectric layers, a core filling film in a center of the channel hole, 

and a memory film covering a sidewall of the channel hole. The selected memory string also 

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

some embodiments, the memory film includes a barrier layer, the storage layer and a 

tunneling layer. 

[0014] In some embodiments, removing the fast charges includes removing electrical 

charges from shallow traps in the storage layer of the target memory cell. 

[0015] In some embodiments, removing the fast charges includes removing the fast charges 

from the target memory cell to a neighboring unselected memory cell. 

[0016] In some embodiments, conducting the read-verification operation comprises 

conducting the read-prepare step and conducting a failed bit count in parallel. 

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

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

The accompanying drawings, which are incorporated herein and form a part of the 

specification, illustrate embodiments of the present disclosure and, together with the 

description, further serve to explain the principles of the present disclosure and to enable a 

person skilled in the pertinent art to make and use the present disclosure. 

[0019] Fig. I illustrates a schematic top-down view of an exemplary three-dimensional (3D) 

memory die, according to some embodiments of the present disclosure. 

[0020] Fig. 2 illustrates a schematic top-down view of a region of 3D memory die, according 

to some embodiments of the present disclosure. 

[0021] Fig. 3 illustrates a perspective view of a portion of an exemplary 3D memory array 

structure, in accordance with some embodiments of the present disclosure. 

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

embodiments of the present disclosure. 

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

embodiments of the present disclosure. 

[0024] Fig. 5 illustrates a timing diagram of a read-verification operation with a prepare 

[0025] 

voltage (pre-pulse) applied on a selected word line, according to some embodiments of the 

present disclosure. 

Figs. 6-8 illustrate timing diagrams of read-verification operations with accelerated 

fast charge loss, according to some embodiments of the present disclosure. 

[0026] The features and advantages of the present invention will become more apparent from 

the detailed description set forth below when taken in conjunction with the drawings, in 

which like reference characters identify corresponding elements throughout. In the drawings, 

like reference numbers generally indicate identical, functionally similar, and/or structurally 

similar elements. The drawing in which an element first appears is indicated by the leftmost 

digit(s) in the corresponding reference number. 

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

accompanying drawings. 
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DETAILED DESCRIPTION 

[0028] Although specific configurations and arrangements are discussed, it should be 

understood that this is done for illustrative purposes only. A person skilled in the pertinent art 

will recognize that other configurations and arrangements can be used without departing 

from the spirit and scope of the present disclosure. It will be apparent to a person skilled in 

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

applications. 

[0029] It is noted that references in the specification to "one embodiment," "an 

embodiment," "an example embodiment," "some embodiments," etc., indicate that the 

embodiment described can include a particular feature, structure, or characteristic, but every 

embodiment can not necessarily include the particular feature, structure, or characteristic. 

Moreover, such phrases do not necessarily refer to the same embodiment. Further, when a 

particular feature, structure or characteristic is described in connection with an embodiment, 

it would be within the knowledge of a person skilled in the pertinent art to affect such 

feature, structure or characteristic in connection with other embodiments whether or not 

explicitly described. 

[0030] In general, terminology can be understood at least in part from usage in context. For 

example, the term "one or more" as used herein, depending at least in part upon context, can 

be used to describe any feature, structure, or characteristic in a singular sense or can be used 

to describe combinations of features, structures or characteristics in a plural sense. Similarly, 

terms, such as "a," "an," or "the," again, can be understood to convey a singular usage or to 

convey a plural usage, depending at least in part upon context. In addition, the term "based 

on" can be understood as not necessarily intended to convey an exclusive set of factors and 

may, instead, allow for existence of additional factors not necessarily expressly described, 

again, depending at least in part on context. 

[0031] It should be readily understood that the meaning of "on," "above," and "over" in the 

present disclosure should be interpreted in the broadest manner such that "on" not only 

means "directly on" something, but also includes the meaning of "on" something with an 

intermediate feature or a layer there between. Moreover, "above" or "over" not only means 
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"above" or "over" something, but can also include the meaning it is "above" or "over" 

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

[0032] Further, spatially relative terms, such as "beneath," "below," "lower," "above," 

[0033] 

"upper," and the like, can be used herein for ease of description to describe one element or 

feature's relationship to another element(s) or feature(s) as illustrated in the figures. The 

spatially relative terms are intended to encompass different orientations of the device in use 

or process step in addition to the orientation depicted in the figures. The apparatus can be 

otherwise oriented (rotated 90 degrees or at other orientations) and the spatially relative 

descriptors used herein can likewise be interpreted accordingly. 

As used herein, the term "substrate" refers to a material onto which subsequent 

material layers are added. The substrate includes a "top" surface and a "bottom" surface. The 

top surface of the substrate is typically where a semiconductor device is formed, and 

therefore the semiconductor device is formed at a top side of the substrate unless stated 

otherwise. The bottom surface is opposite to the top surface and therefore a bottom side of 

the substrate is opposite to the top side of the substrate. The substrate itself can be patterned. 

Materials added on top of the substrate can be patterned or can remain unpatterned. 

Furthermore, the substrate can include a wide array of semiconductor materials, such as 

silicon, germanium, gallium arsenide, indium phosphide, etc. Alternatively, the substrate can 

be made from an electrically non-conductive material, such as a glass, a plastic, or a sapphire 

wafer. 

[0034] As used herein, the term "layer" refers to a material portion including a region with a 

thickness. A layer has a top side and a bottom side where the bottom side of the layer is 

relatively close to the substrate and the top side is relatively away from the substrate. A layer 

can extend over the entirety of an underlying or overlying structure, or can have an extent 

less than the extent of an underlying or overlying structure. Further, a layer can be a region of 

a homogeneous or inhomogeneous continuous structure that has a thickness less than the 

thickness of the continuous structure. For example, a layer can be located between any set of 

horizontal planes between, or at, a top surf ace and a bottom surface of the continuous 

structure. A layer can extend horizontally, vertically, and/or along a tapered surface. A 

substrate can be a layer, can include one or more layers therein, and/or can have one or more 

layer thereupon, there above, and/or there below. A layer can include multiple layers. For 

Atty. Dkt. No. 4123.0850002 

Micron Ex. 1002, p. 32 
Micron v. YMTC 
IPR2024-00793 



- 7 -

example, an interconnect layer can include one or more conductive and contact layers (in 

which contacts, interconnect lines, and/or vertical interconnect accesses (VIAs) are formed) 

and one or more dielectric layers. 

[0035] In the present disclosure, for ease of description, "tier" is used to refer to elements of 

[0036] 

substantially the same height along the vertical direction. For example, a word line and the 

underlying gate dielectric layer can be referred to as "a tier," a word line and the underlying 

insulating layer can together be referred to as "a tier," word lines of substantially the same 

height can be referred to as "a tier of word lines" or similar, and so on. 

As used herein, the term "nominal/nominally" refers to a desired, or target, value of a 

characteristic or parameter for a component or a process step, set during the design phase of a 

product or a process, together with a range of values above and/or below the desired value. 

The range of values can be due to slight variations in manufacturing processes or tolerances. 

As used herein, the term "about" indicates the value of a given quantity that can vary based 

on a particular technology node associated with the subject semiconductor device. Based on 

the particular technology node, the term "about" can indicate a value of a given quantity that 

varies within, for example, 10-30% of the value (e.g., ±10%, ±20%, or ±30% of the value). 

[0037] In the present disclosure, the term "horizontal/horizontally/lateral/laterally" means 

nominally parallel to a lateral surface of a substrate, and the term "vertical" or "vertically" 

means nominally perpendicular to the lateral surface of a substrate. 

[0038] As used herein, the term "3D memory" refers to a three-dimensional (3D) 

semiconductor device with vertically oriented strings of memory cell transistors (referred to 

herein as "memory strings," such as NAND strings) on a laterally-oriented substrate so that 

the memory strings extend in the vertical direction with respect to the substrate. 

[0039] Fig. 1 illustrates a top-down view of an exemplary three-dimensional (3D) memory 

device 100, according to some embodiments of the present disclosure. The 3D memory 

device 100 can be a memory chip (package), a memory die or any portion of a memory die, 

and can include one or more memory planes 101, each of which can include a plurality of 

memory blocks 103. Identical and concurrent operations can take place at each memory 

plane 101. The memory block 103, which can be megabytes (MB) in size, is the smallest size 

to carry out erase operations. Shown in Fig. 1, the exemplary 3D memory device 100 

includes four memory planes 101 and each memory plane 101 includes six memory blocks 
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103. Each memory block 103 can include a plurality of memory cells, where each memory 

cell can be addressed through interconnections such as bit lines and word lines. The bit lines 

and word lines can be laid out perpendicularly (e.g., in rows and columns, respectively), 

forming an array of metal lines. The direction of bit lines and word lines are labeled as "BL" 

and "WL" in Fig. 1. In this disclosure, memory block 103 is also referred to as a "memory 

array" or "array." The memory array is the core area in a memory device, performing storage 

functions. 

[0040] The 3D memory device 100 also includes a periphery region 105, an area surrounding 

memory planes 101. The periphery region 105 contains many digital, analog, and/or mixed­

signal circuits to support functions of the memory array, for example, page buffers, row and 

column decoders and sense amplifiers. Peripheral circuits use active and/or passive 

semiconductor devices, such as transistors, diodes, capacitors, resistors, etc., as would be 

apparent to a person of ordinary skill in the art. 

[0041] It is noted that, the arrangement of the memory planes 101 in the 3D memory device 

100 and the arrangement of the memory blocks 103 in each memory plane 101 illustrated in 

Fig. 1 are only used as an example, which does not limit the scope of the present disclosure. 

[0042] Referring to Fig. 2, an enlarged top-down view of a region 108 in Fig. 1 is illustrated, 

according to some embodiments of the present disclosure. The region 108 of the 3D memory 

device 100 can include a staircase region 210 and a channel structure region 211. The 

channel structure region 211 can include an array of memory strings 212, each including a 

plurality of stacked memory cells. The staircase region 210 can include a staircase structure 

and an array of contact structures 214 formed on the staircase structure. In some 

embodiments, a plurality of slit structures 216, extending in WL direction across the channel 

structure region 211 and the staircase region 210, can divide a memory block into multiple 

memory fingers 218. At least some slit structures 216 can function as the common source 

contact (e.g., array common source) for an array of memory strings 212 in channel structure 

regions 211. A top select gate cut 220 can be disposed, for example, in the middle of each 

memory finger 218 to divide a top select gate (TSG) of the memory finger 218 into two 

portions, and thereby can divide a memory finger into two memory slices 224, where 

memory cells in a memory slice 224 that share the same word line form a programmable 

(read/write) memory page. While erase operation of a 3D NAND memory can be carried out 
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at memory block level, read and write operations can be carried out at memory page level. A 

memory page can be kilobytes (KB) in size. In some embodiments, region 108 also includes 

dummy memory strings 222 for process variation control during fabrication and/or for 

additional mechanical support. 

[0043] Fig. 3 illustrates a perspective view of a portion of an exemplary three-dimensional 

(3D) memory array structure 300, according to some embodiments of the present disclosure. 

The memory array structure 300 includes a substrate 330, an insulating film 331 over the 

substrate 330, a tier of lower select gates (LSGs) 332 over the insulating film 331, and a 

plurality of tiers of control gates 333, also referred to as "word lines (WLs)," stacking on top 

of the LSGs 332 to form a film stack 335 of alternating conductive and dielectric layers. The 

dielectric layers adjacent to the tiers of control gates are not shown in Fig. 3 for clarity. 

[0044] The control gates of each tier are separated by slit structures 216-1 and 216-2 through 

the film stack 335. The memory array structure 300 also includes a tier of top select gates 

(TSGs) 334 over the stack of control gates 333. The stack of TSG 334, control gates 333 and 

LSG 332 is also referred to as "gate electrodes." The memory array structure 300 further 

includes memory strings 212 and doped source line regions 344 in portions of substrate 330 

between adjacent LSGs 332. Each memory strings 212 includes a channel hole 336 extending 

through the insulating film 331 and the film stack 335 of alternating conductive and dielectric 

layers. Memory strings 212 also includes a memory film 337 on a sidewall of the channel 

hole 336, a channel layer 338 over the memory film 337, and a core filling film 339 

surrounded by the channel layer 338. A memory cell 340 can be formed at the intersection of 

the control gate 333 and the memory string 212. The memory array structure 300 further 

includes a plurality of bit lines (BLs) 341 connected with the memory strings 212 over the 

TSGs 334. The memory array structure 300 also includes a plurality of metal interconnect 

lines 343 connected with the gate electrodes through a plurality of contact structures 214. 

The edge of the film stack 335 is configured in a shape of staircase to allow an electrical 

connection to each tier of the gate electrodes. 

[0045] In Fig. 3, for illustrative purposes, three tiers of control gates 333-1, 333-2, and 333-3 

are shown together with one tier of TSG 334 and one tier of LSG 332. In this example, each 

memory string 212 can include three memory cells 340-1, 340-2 and 340-3, corresponding to 

the control gates 333-1, 333-2 and 333-3, respectively. In some embodiments, the number of 
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control gates and the number of memory cells can be more than three to increase storage 

capacity. The memory array structure 300 can also include other structures, for example, 

TSG cut, common source contact (i.e., array common source) and dummy memory string. 

These structures are not shown in Fig. 3 for simplicity. 

[0046] While floating gate memory cells has been traditionally utilized in flash memories, 

technology based on charge trapping has demonstrated more scaling ability and higher 

intrinsic reliability. Three-dimensional NAND using charge trapping technology has been 

developed for high density storage, where the storage information (e.g., threshold voltage V th 

of the memory cell) depends on the amount of charge trapped in a storage layer. 

[0047] Fig. 4A illustrates a schematic cross-section of a 3D NAND memory 400a, which 

includes memory cells similar to the memory cell 340 in Fig. 3. The memory cell 340-3 

includes a control gate (e.g., the control gate 333), a memory film (e.g., the memory film 

337) and a channel layer (e.g., the channel layer 338, also referred to as the channel). 

[0048] In a 3D NAND memory, the memory film 337 can be disposed on a sidewall of each 

channel hole 336 (illustrated in Fig. 3). In some embodiments, the memory film 337 can 

include a barrier layer 422, a storage layer 424, and a tunneling layer 426. The barrier layer 

422 can be used to block the movement of electronic charges 428 between the control gate 

333 and the storage layer 424. The barrier layer 422 can include silicon oxide and high 

dielectric constant (high-k) dielectrics, for example, aluminum oxide. The storage layer 424 

can be used to store electronic charges 428 and can include silicon nitride. The storage and/or 

removal of charges in the storage layer 424 can impact the on/off state and/or a conductance 

of the channel layer 338. The tunneling layer 426 can be used to control the tunneling of 

electronic charges 428 (electrons or holes) between the channel layer 338 and the storage 

layer 424. The tunneling layer 426 can be silicon oxide, silicon nitride, silicon oxynitride, or 

any combination thereof. In a 3D NAND memory, the channel layer 338 can be disposed on 

a sidewall of the memory film 337 in the channel hole 336 (in Fig. 3.) The channel layer 338 

can include amorphous silicon, polycrystalline silicon, and/or monocrystalline silicon. 

[0049] Fig. 4B shows a schematic circuit diagram of a 3D memory array 400b. As described 

previously, the 3D memory array 400b includes a plurality of memory strings 212, each 

memory string 212 having a plurality of stacked memory cells 340. The memory string 212 

also includes at least one field effect transistor (e.g., MOSFET) at each end, which is 
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controlled by the lower select gate (LSG) 332 and the top select gate (TSG) 334, 

respectively. And the two respective transistors are referred to as lower and top select 

transistors 332-T and 334-T. The stacked memory cells 340 can be controlled by the control 

gates 333, where the control gates 333 are connected to word lines (not shown) of the 3D 

memory array 400b. The drain terminal of the top select transistor 334-T can be connected to 

the bit lines (e.g., the bit line 341-1, 341-2, 341-3, etc.), and the source terminal of the lower 

select transistor 332-T can be connected to the doped source line region 344 (see Fig. 3), 

from where an array common source (ACS) 446 can be formed. The array common source 

446 can be shared by the memory strings 212 in an entire memory block, and is also referred 

to as the common source line. 

[0050] Referring to Figs. 4A and 4B, in a NAND memory, read and write operations can be 

performed in a memory page, for example memory page 448, which includes memory cells 

sharing the same word line. In a NAND memory, each memory cell can be in an erased state 

or a programmed state. Initially, all memory cells in a block can be reset to the erased state as 

logic "l" by applying, for example, a negative voltage between the control gates 333 and 

source terminals of the memory cells (e.g., the array common source 446) such that all the 

electronic charges 428 in the storage layers 424 of the memory cells can be removed. At the 

erased state, the threshold voltage V th of the memory cells 340 can be reset to the lowest 

value, and the corresponding current flowing through the memory cells 340 between the 

source terminal (e.g., the array common source 446) and the drain terminal (e.g., the bit lines 

341) can be at the highest level for a given bias on the word lines. 

[0051] During programming (i.e., writing), a high positive voltage pulse (e.g., 12V to 18V) 

can be applied on the control gate 333 such that electronic charges 428 (e.g., electrons) can 

be injected into the storage layer 424 of the memory cell 340, where the electronic charges 

428-1 and 428-2 can be randomly captured by deep and shallow traps, respectively. After 

programming, the threshold voltage V th of the memory cell 340 can be raised to a higher 

value than that of the erased state. At a higher threshold voltage V th, the current flowing 

through the source and drain terminals of the memory cell can be at a reduced level for a 

given bias on the word lines. By measuring (i.e., reading) the memory cell current, the 

threshold voltage V th and thereby the state of the memory cell 340 can be determined 

according! y. 
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With multi-level-cell or triple-level-cell technology, each memory cell 340 can have 

multiple programed states, i.e., multiple values of threshold voltages Vth. After every 

programming pulse, a read-verification operation can be performed to check the state of the 

memory cell. As such, each memory cell 340 can store multiple bits, leading to significant 

increase of storage capacity. 

[0053] For memory cell 340 in a programmed state, electronic charges 428-1 and 428-2 

located within the proximity of control gate 333 can affect threshold voltage V th of the 

memory cell 340. The electronic charges 428-3 located beyond the electric field from control 

gate 333, and therefore have little impact on the threshold voltage Vth of the memory cell. In 

addition, electronic charges 428-2 captured by shallow traps in the storage layer 424 can be 

easily de-trapped, and can thereby cause initial threshold-voltage (V th) shift (IVS) during 

storage period. This process is also referred to as fast charge loss. For programmed state at 

higher threshold voltage V th, IVS can be larger due to larger amount of electronic charges 

injected to the storage layer, which results in larger number of electronic charges 428-2 

captured by shallow traps (also referred to as fast charges). 

[0054] Due to IVS, the programmed state immediately after writing cannot reflect the target 

threshold voltage V th of the memory cell 340 in real applications. Applying the fake high 

threshold voltage V th can cause high bit-error-rate in the memory. Therefore, it is necessary 

to de-trap and remove fast charges prior to read operation such that the V th distribution 

profile of each programmed state can be more accurately determined. 

[0055] Fig. 5 illustrates a timing diagram of a read-verification operation 500 with a prepare 

voltage (pre-pulse) applied on a selected word line, according to some embodiments of the 

present disclosure. The read-verification operation 500 can reduce read disturb for unselected 

memory strings in a 3D NAND memory. Read disturb can occur when the threshold voltage 

V th (i.e., the programmed state) of an unselected memory cell is changed or disturbed during 

read or read-verification of a selected memory cell. In some embodiments, the read­

verification operation 500 includes two steps, i.e., a read-prepare step and a sensing step, 

having duration of tprepare and tsensing, respectively. The timing diagram of a selected top select 

gate (Sel_TSG), unselected top select gates (Unsel_TSG), a selected word line (Sel_WL), 

unselected word lines (Unsel_ WL) and the lower select gate (LSG) are shown in Fig. 5. 
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[0056] The read-verification operation 500 starts with the read-prepare step. The TSG 334 

and the LSG 332 of a selected memory string, for example TSG 334-3 and LSG 332-3 of a 

selected memory string 212-3 in Fig. 4B, can be applied with a top select gate voltage Vtsg 

and a lower select gate voltage Vtsg. A corresponding top select transistor 334-T and a lower 

select transistor 332-T of the selected memory string 212-3 can be switched on. The top and 

lower select gate voltages Vtsg and Vtsg can be in a range between 4V to 7V. Accordingly, a 

current path through the stacked memory cells 340 can be established for the selected 

memory string 212-3. For example, the current flowing through the selected memory string 

212-3 can be detected from the bit line 341-3 and the array common source 446 that are 

electrically connected with the selected memory string 212-3. 

[0057] For the read-verification operation 500, the TSG of unselected memory strings 

(Unsel-TSG), for example TSG 334-1 of memory string 212-1 in Fig. 4B, can be applied 

with a first off voltage (Voff), for example 0V, to switch off a corresponding top select 

transistor 334-T. Current path between the unselected memory strings 212-1 and bit lines 

341-1 can be disconnected. Therefore, the channel of selected memory string 212-3 and 

unselected memory strings 212-1 can be electrically isolated. 

[0058] It is noted that there is a delay for the voltages to ramp up during the read-prepare 

step. This delay can be caused by parasitic capacitors and resistors, and is well-known for a 

person skilled in the art. Although a memory string is selected and used as an example to 

describe read-verification operation herein, it is noted that a plurality of memory strings, for 

example, a memory finger can be selected and operated in a similar way. 

[0059] Referring again to Figs. 4A, 4B and 5, to verify a target memory cell 340-3 in the 

selected memory string 212-3, a selected word line (e.g., Sel_ WL in Fig. 4B) can be applied 

with a prepare voltage V prepare ( also referred to as pre-pulse), while other word lines not 

selected (e.g., Unsel_ WL in Fig. 4B) can be applied with a pass voltage V pass. The selected 

word line are electrically connected to the control gate 333 of the target memory cell 340-3. 

The prepare voltage V prepare can be in a range between 4V to 7V, and the pass voltage V pass 

can be in a range between 5V to 9V. The pass voltage V pass can be higher than the highest 

threshold voltage of the programmed states such that the memory cells on the selected 

memory string 212-3 can be fully switched on. When the prepare voltage V prepare is applied 

on the selected word line Sel_ WL, the target memory cell 340-3 can also be switched on. 
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Therefore, at time ti, the top and lower select transistors 334-T and 332-T, and all memory 

cells 340 of the selected memory string 212-3 are switched on. Current flows between the bit 

line 341-3 and the array common source 446 via the channel layer of the selected memory 

string 212-3. As current flowing through the channel layer 338 forming a conductive path, 

de-trapped fast charges 428-2 from the storage layer 424 can be removed through the 

conductive path. However, fast charge loss can be a slow process, which is shown in the 

timing diagram of the selected word line (Sel_ WL) in Fig. 5. 

[0060] In some embodiments, fast charges 428-2 can also be removed by thermal annealing 

or by implementing soft erase with a low negative voltage on the control gate. However, the 

read-prepare step generally can take a long time and thus impact the efficiency of the read­

verification operation. Therefore, a need exists for a read-verification operation to provide 

accelerated fast charge loss and shorten read-prepare step. 

[0061] In some embodiments, the read-prepare step can reduce read disturb for the 

unselected memory strings, for example, memory strings 212-1 and 212-2 in Fig. 4B. As 

described above, the unselected top select gates (Unsel _ TSG) for unselected memory strings 

(e.g., TSG 334-1 of memory string 212-1) can be applied with the first off voltage (Voff), 

e.g., 0V, to switch off the corresponding top select transistors 334-T and disconnect from the 

bit lines (e.g., bit line 341-1) as depicted in Fig. 4B. In some embodiments, the lower select 

gates (LSG) of the unselected memory strings (e.g., LSG 332-1) are applied with the lower 

select gate voltage Vtsg such that the lower select transistors 332-T are switched on. By 

applying the prepare voltage V prepare on the selected word line (Sel _ WL ), corresponding 

memory cells (e.g., memory cells 340-1, 340-2, 340-3, etc.) can be switched on if the prepare 

voltage V prepare is selected to be higher than the threshold voltages of the programmed states 

of the memory cells. In this example, the channel of the memory cells of the unselected 

memory strings (e.g., memory cells 340-1) can be electrically connected to the array common 

source 446 to maintain at a predetermined potential, e.g., ground. 

[0062] In an example that the prepare voltage V prepare is not applied on the selected word line 

(Sel_ WL), the memory cells corresponding to the selected word line (e.g., the memory cell 

340-1 of memory string 212-1) may not be fully switched on (e.g., a voltage applied on the 

selected word line is lower than the threshold voltage V th of the memory cell 340-1 ). Upper 

memory cells, i.e., memory cells located between the bit line (e.g., bit line 341-1) and the 
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selected word line (Sel_ WL) of the unselected memory string (e.g., memory string 212-1), 

can have floating channels, where the channel layer is not electrically connected to the bit 

lines 341 or the common array source 446. Channel potential of the upper memory cells of 

the unselected memory string (e.g., memory string 212-1) can vary randomly. Memory cells 

with floating channel can suffer charge loss due to an unknown electrical field between the 

control gate 333 and the channel layer 338 (see Fig. 4A). The trapped charges 428 and 

thereby the threshold voltages Vth (i.e., programmed states) of the memory cells can be 

changed or disturbed, where the change can be significant with the increased number of 

reading operation. By introducing the read _prepare step prior to the sensing step, as 

described previously, read disturb on the unselected memory strings can be reduced. 

[0063] After the read_prepare step, the voltage bias on the selected word line (Sel_ WL) can 

be reduced from the prepare voltage Vprepare to a read voltage Vread to sense (i.e., read or 

measure) the threshold voltage V th of the target memory cell. The read voltage V read can be 

in a range between 0V to 2V. For the target memory cell programmed with threshold voltage 

V th lower than the read voltage V read, the target memory cell can be switch on and form a 

conductive path in the channel layer 338. If the threshold voltage V th is higher than the read 

voltage V read, the channel of the target memory cell is switched off The programmed state of 

the target memory cell can be determined accordingly. It is noted that the transition period 

from the prepare voltage V prepare to the read voltage V read is a slow process due to parasitic 

capacitance and resistance as well as slow de-trapping process of fast trap loss. The sensing 

step can start after the Sel_ WL reach the read voltage Vread, which increases the overall 

duration tprepare of read-prepare step. 

[0064] Fig. 6 illustrates a read-verification operation 600 designed to accelerate fast charge 

loss in a three-dimensional flash memory, according to some embodiments of the present 

disclosure. The read-verification operation 600 also includes the read-prepare step and the 

sensing step. During the read-prepare step of the read-verification operation 600, the 

Sel_TSG and the LSG can be applied with the top and lower select gate voltages Vtsg and 

Vtsg, respectively, to switch on the top and lower select transistors 334-T and 332-T (in Fig. 

4B), similar to those used in the read-verification operation 500 in Fig. 5. However, unlike 

the read-verification operation 500, the Unsel_TSG of the read-verification operation 600 is 

applied with the prepare voltage V prepare during the read-prepare step. Accordingly, the 

Atty. Dkt. No. 4123.0850002 

Micron Ex. 1002, p. 41 
Micron v. YMTC 
IPR2024-00793 



- 16 -

selected and unselected memory strings can all be electrically accessed from the bit line 341 

and the array common source 446. 

[0065] In some embodiments, during the read-prepare step of the read-verification operation 

600, the selected memory cell can be switched off by applying a second off voltage, e.g., 0V 

on the selected WL (i.e., Sel_ WL). The unselected memory cells (i.e., Unsel_ WL) can be 

switched on with the pass voltage V pass after a delay period tdetayl. During the delay period 

tdetay1, all select transistors controlled by Sel_TSG, Unsel_TSG and LSG are turned on with 

applied voltages Vtsg, Vprepare and Vtsg and thus the channel of the memory string 212 can be 

electrically connected to the bit line 341 and the array common source 446 (shown in Fig. 

4B), and can be maintained at a potential adjustable by a voltage of the bit line 341. When 

the Unsel _ WL is applied with the pass voltage V pass, all the unselected memory cells of the 

selected memory string are switched on. Therefore, the channel of the selected memory cell 

can be electrically connected to the bit line 341 through upper memory cells and to the array 

common source 446 through the lower memory cells. The channel of the selected memory 

cell can thereby be held at a potential adjustable by the voltage of the bit line 341 and the 

array common source 446. 

[0066] In some embodiments, the delay period tdetayl is implemented such that the channel of 

the memory string 212 is not electrically isolated from the bit line 341 or the array common 

source 446 before Unsel_ WL can be ramped up from 0V to the pass voltage V pass. Referring 

to Fig. 4B and Fig. 6, if the Unsel _ WL is applied with the pass voltage V pass before the 

Sel_ TSG reach the top select gate voltage Vtsg or Unsel_ TSG reach the prepare voltage 

V prepare, the top select transistors are off and upper portion of the channel layer 338 that is 

located close to the bit line 341 becomes a floating node. More specifically upper memory 

cells located between the bit line and the selected memory cell can have a floating channel 

potential. Similarly, if the Unsel _ WL is applied with the pass voltage V pass before the LSG 

ramps up to the lower select gate voltage Vtsg to switch on the lower select transistor, lower 

portion of the channel layer 338 that is located close to the array common source 446 

becomes a floating node. More specifically lower memory cells located between the bit line 

and the selected memory cell can have a floating channel potential. When floating, channel 

potential of the memory cells can be boosted by the pass voltage V pass of the Unsel _ WL 

through coupled capacitance. The boosted channel potential of the unselected memory cells 
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can influence the channel potential of the neighboring selected memory cell and influence 

fast charge removing process. By introducing the delay period tdetay1, the aforementioned 

self-boosting effect or read disturb on the selected or unselected memory cell can be avoided. 

[0067] In some embodiments, the read-prepare step also includes a delay period tdetay2, a 

duration between ramping up the pass voltage Vpass ofUnsel_ WL and the read voltage Vread 

of the Sel _ WL. During the delay period tdetay2, the voltage of Sel _ WL is kept at 0V while the 

voltage of Unsel_ WL is raised from 0V to the pass voltage V pass. As discussed previously, 

the pass voltage V pass is applied on the Unsel_ WL after the top and lower select transistors 

are switched on with applied voltages Vtsg, Vprepare and Vtsg on Sel_TSG, Unsel-TSG and 

LSG, respectively. As such, the selected memory cell is switched off while unselected 

memory cells are switched on. Referring back to Fig. 4A, while the selected memory cell 

340-3 is switched off, the neighboring unselected memory cells 340 are switched on. 

Between the selected memory cell 340-3 with a 0V gate bias and the neighboring unselected 

memory cells 340 with a gate bias of the pass voltage V pass, an electric field parallel to the 

channel can be established accordingly. The electric field between the neighboring selected 

and unselected word line can also extend into the charge storage layer 424, the tunneling 

layer 426 and the channel layer 338. The electric field can generate an electric force on the 

fast charges 428-2 captured in the storage layer 424. The electric force can de-trap the fast 

charges 428-2 from the shallow traps, pull them towards the neighboring unselected memory 

cells. The fast charges can then be recombined with charges of opposite sign or be removed 

through the conductive path established in the channel of the unselected memory cells. As a 

result, fast charges 428-2 in the storage layer 424 of the selected memory cell 340-3 can be 

removed through electric field from neighboring unselected memory cells. 

[0068] Referring again to Fig. 6, the duration of the read-prepare step of the read-verification 

operation 600 includes the sum of the delay period tdetayl and tdetay2. Both tdetayl and tdetay2 can 

be pre-determined values. 

[0069] In some embodiments, after the read-prepare step, the read voltage Vread is applied on 

the Sel_ WL to start the sensing step and BL pre-charge. The sensing step has a duration of 

tsensing, which can also be a predetermined value. During the sensing step, a voltage of 0V is 

applied on the Unsel_TSG, which switches off the unselected top select gates and electrically 

isolates the channel of selected memory string from the channel of unselected memory 

Atty. Dkt. No. 4123.0850002 

Micron Ex. 1002, p. 43 
Micron v. YMTC 
IPR2024-00793 



- 18 -

strings. Similar to the read-verification operation 500 (in Fig. 5), the ramping-down process 

from the prepare voltage V prepare to 0V has a delay time, resulting from parasitic resistance 

and capacitance of the 3D memory structure. To switch on the memory cells, the prepare 

voltage V prepare can be set higher than the threshold voltage V th of the memory cell. When the 

voltage of Unsel _ TSG ramping down from the prepare voltage V prepare to below V th, the top 

select transistors of the unselected memory strings are switched off accordingly. The read­

verification operation 600 has a duration tprepare2 from the beginning of the read-prepare step 

to the moment that the Unsel _ TSG drops to below V th. In the other words, the duration 

tprepare2 is the minimum time requirement for turning off the Unsel_ TSG in the read­

verification operation 600. The read-verification operation 600 has a duration tpreparel from 

the beginning of the read-prepare step to the moment that the Unsel _ TSG reaches 0V. For 

read-verification operation 600, duration of the read-prepare step, i.e., tdetay1+tdetay2 is less 

than tprepare2. The sensing step and BL pre-charge start when Unsel_TSG is above Vth and the 

unselected top select transistor is still on. This operation can provide a minimum time used 

for the read-prepare step, although more power is consumed. The time saved tPROG-save is a 

difference between tpreparel and tdelayl +tdelay2. 

[0070] Fig. 7 illustrates a read-verification operation 700 designed to accelerate fast charge 

loss in a three-dimensional flash memory, according to some embodiments of the present 

disclosure. The read-verification operation 700 is similar to the read-verification operation 

600, except having a duration of the read-prepare step (i.e., tdetayl +tdetay2) equals tprepare2, the 

minimum time requirement for turning off the Unsel _ TSG. In the read-verification operation 

700, the sensing step and BL pre-charge start when the unselected top select transistors are 

just turned off Still, the time saved tPROG-save can be expressed as the difference between 

tpreparel and tdetayl +tdetay2, as shown in Fig. 7. This operation can be sped-up, and thus 

improved, without consuming more power. 

[0071] Fig. 8 illustrates a read-verification operation 800 designed to accelerate fast charge 

loss in a three-dimensional flash memory, according to some embodiments of the present 

disclosure. The read-verification operation 800 is similar to the read-verification operation 

600, except having a duration of the read-prepare step (i.e., tdetayl +tdetay2) more than tprepare2, 

the minimum time requirement for turning off the Unsel _ TSG. In the read-verification 

operation 800, the sensing step and BL pre-charge start after the unselected top select 
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transistors are turned off The time saved tPROG-save can also be expressed as the difference 

between tpreparel and tdetayl +tdetay2, as shown in Fig. 8. This operation can allow more time for 

removing fast charges. 

[0072] As described above, accelerating fast charge loss in a 3D NAND flash memory can 

be achieved by applying the prepare voltage V prepare on Unsel _ TSG, the pass voltage V pass on 

the Unsel_ WL, and OV on the Sel-WL at the read-prepare step. The threshold voltage Vth of 

the target memory cell, associated with the Sel_ WL, can be stabilized before the sensing step 

such that the verified storage data can be more reliable. 

[0073] In addition, the read-verification operation described above can greatly reduce the 

[0074] 

time required at the read-prepare step. The fast charges can be removed by electric field 

generated between Sel _ WL and neighboring Unsel _ TSG. After fast charge removal, the 

sensing step starts when the voltage on Sel_ WL is switched from OV to the read voltage 

V read, without the need to wait for the Unsel-TSG to ramp down from the prepare voltage 

V prepare to OV. Therefore, the duration of read-prepare step can be shortened, i.e., tdetayl +tdetay2 

< tpreparel, where tPROG-save = tpreparel-tdelayl-tdelay2 is the time saved. 

3D NAND flash memory with multi-level-cells typically uses an algorithm with 

incremental step pulses to program the memory cells. After every program pulse, a read­

verification operation is performed to check the state of the memory cells. When the memory 

cell reaches the target state (i.e., target threshold voltage), the program will be stopped. In the 

meantime, the memory cells not programed to the target state are calculated towards failed 

bit count (FBC), where the FBC can be executed in parallel to the read-verification operation 

to save the time of the entire programming cycle. As shown in Figs. 6-8, FBC operation can 

be performed in parallel with the read-prepare step. In some embodiments, duration of the 

FBC operation can be shorter than the duration of the read-prepare step, and the FBC 

operation can be incorporated within the read-prepare step starting at any suitable time. The 

failed memory cells can be programmed again to the target memory state accordingly. 

[0075] In summary, the present disclosure provides a method for conducting a read-

verification operation on a target memory cell in a three-dimensional (3D) memory device, 

where the method includes removing fast charges of the target memory cell at a read-prepare 

step and measuring a threshold voltage of the target memory cell at a sensing step. Removing 

the fast charges of the target memory cell includes applying a prepare voltage (V prepare) on an 
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unselected top select gate (Unsel _ TSG) of an unselected memory string, applying a first off 

voltage (Voff) on a selected word line (Sel_ WL) associated with the target memory cell, and 

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

[0076] The foregoing description of the specific embodiments will so fully reveal the general 

nature of the present disclosure that others can, by applying knowledge within the skill of the 

art, readily modify and/or adapt, for various applications, such specific embodiments, 

without undue experimentation, and without departing from the general concept of the 

present disclosure. Therefore, such adaptations and modifications are intended to be within 

the meaning and range of equivalents of the disclosed embodiments, based on the disclosure 

and guidance presented herein. It is to be understood that the phraseology or terminology 

herein is for the purpose of description and not of limitation, such that the terminology or 

phraseology of the present specification is to be interpreted by the skilled artisan in light of 

the disclosure and guidance. 

[0077] Embodiments of the present disclosure have been described above with the aid of 

functional building blocks illustrating the implementation of specified functions and 

relationships thereof. The boundaries of these functional building blocks have been 

arbitrarily defined herein for the convenience of the description. Alternate boundaries can be 

defined so long as the specified functions and relationships thereof are appropriately 

performed. 

[0078] The Summary and Abstract sections can set forth one or more but not all exemplary 

embodiments of the present disclosure as contemplated by the inventor(s), and thus, are not 

intended to limit the present disclosure and the appended claims in any way. 

[0079] The breadth and scope of the present disclosure should not be limited by any of the 

above-described exemplary embodiments, but should be defined only in accordance with the 

following claims and their equivalents. 
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European Patent Office claiming the same U.K. priority as claimed in the U.S. application). 
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Action on the merits, but before the mailing date of a Final Rejection, or Notice of 

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

D a. Statement under 37 C.F.R. § l.97(e)(l). I hereby state that each item of information 

contained in this Information Disclosure Statement was first cited in any 

communication from a foreign patent office in a counterpart foreign application not 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(l). 

Db. Statement under 37 C.F.R. § l.97(e)(2). I hereby state that no item of information in 

this Information Disclosure Statement was cited in a communication from a foreign 

patent office in a counterpart foreign application and, to my knowledge after making 

reasonable inquiry, was known to any individual designated in 37 C.F.R. § l.56(c) 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(2). 

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

amount of $240.00 in payment of the fee under 37 C.F.R. § l. l 7(p). 

D 4. Filing under 37 C.F.R. § l.97(d) This Information Disclosure Statement is being filed more 

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

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

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

payment of the fee under 37 C.F.R. § l. l 7(p ); in addition: 
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D a. Statement under 37 C.F.R. § l.97(e)(l). I hereby state that each item of information 

contained in this Information Disclosure Statement was first cited in any 

communication from a foreign patent office in a counterpart foreign application not 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(l). 

Db. Statement under 37 C.F.R. § l.97(e)(2). I hereby state that no item of information in 

this Information Disclosure Statement was cited in a communication from a foreign 

patent office in a counterpart foreign application and, to my knowledge after making 

reasonable inquiry, was known to any individual designated in 37 C.F.R. § l.56(c) 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(2). 

JZI 5. The patent family for one or more foreign language documents submitted herewith includes 

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

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

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

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

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

SB/08A form. For the purposes of a statement under 37 CFR l.97(e)(l), the United States or 

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

the foreign patent office. MPEP 609.04(b)(V). 
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D 6. The document(s) was/were cited in a search report by a foreign patent office in a counterpart 

foreign application. Submission of an English language version of the search report that 

indicates the degree of relevance found by the foreign office is provided in satisfaction of 

the requirement for a concise explanation ofrelevance. MPEP 609.04(a)(III). 

[8J 7. A concise explanation of the relevance of the non-English language documents appears 

below in accordance with 37 C.F.R. § l.98(a)(3). 

Document FP3 (CN 109390012 A) appears to describe a "method and apparatus for 

removing electrons from oxide layer surface of floating gate memory," as noted in the 

attached English-language translation of the abstract. 

Document US4 (2012/0275223 Al) is submitted herewith as the English-language 

counterpart of document FPl (CN 102760490 A). 

Document US3 (10,121,554 B2) is submitted herewith as the English-language counterpart 

of document FP2 (CN 108140415 A). 

[8J 8. In accordance with 37 C.F.R. § l.98(a)(2)(ii), no copies of U.S. patents and patent 

application publications cited as document US1-US6 on the attached IDS Form are 

submitted. 

[8J 9. Copies of the FP1-FP3 documents were cited by or submitted to the Office in an IDS that 

complies with 37 C.F.R. § l.98(a)-(c) in Application No. 16/729,838, filed December 30, 

2019 (pending), which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus, 

copies of these documents are not attached. 37 C.F.R. § l.98(d). 
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[8J 10. It is expected that the examiner will review the prosecution and cited art in the parent 

Application No. 16/729,838, filed December 30, 2019 (pending) in accordance with MPEP 

2001.06(b), and indicate in the next communication from the office that the art cited in the 

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

D 11. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment, 

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

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

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

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

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

applications and the art cited therein during examination. 

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS 

Forms, and indicate in the official file wrapper of this patent application that the documents have 

been considered. 

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

credit any overpayment, to our Deposit Account No. 19-0036. 
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Date: May 19, 2021 

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

- 7 - CHEN etal. 
Application No. To Be Assigned 

Respectfully submitted, 

STERNE, KESSLER, GoLDSTEIN & Fox P.L.L.C. 

/Donald J. Featherstone/ 

Donald J. Featherstone 
Attorney for Applicant 
Registration No. 33,876 
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PTO/SB/08a (07-09) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are reauired to respond to a collection of information unless it contains a valid 0MB control number 

r Complete if Known " Substitute for form 1449/PTO 
Application Number To Be Assigned 

INFORMATION DISCLOSURE 
Filing Date Herewith 
First Named Inventor Zilong CHEN 

STATEMENT BY APPLICANT Art Unit To Be Assigned 
(Use as many sheets as necessary) Examiner Name To Be Assigned 

\... Sheet I ·1 I of I 1 Attorney Docket Number 4123.0850002 ~ 

U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where 

No. 1 Initials* MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 
Number-Kind Code2 r;tknown) Figures Appear 

US1 US- 2012/0275223 A 1 11-01-2012 Baek 

US2 US- 2013/0128667 A 1 05-23-2013 Lee et al. 

US3 US- 2013/0339603 A'l 12-'19-2013 Zhu et al. 

US4 US- 2015/0179269 A 1 06-25-2015 Lee 

USS US- 2019/0333590 A 1 10-31-2019 Lee 

US6 US- 2021/0125674 A1 04-29-2021 Chen et al. 

US7 US- 9,607,707 81 03-28-2017 Pang et al. 

US8 US- 9,704,587 81 07-11-2017 Park 

US9 us-10,121,554 82 ·11-06-2018 Harari 

US-

US-

US-

US-

US-

US-

US-

US-

US-

US-

FOREIGN PATENT DOCUMENTS 
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, 
Initials* No. 1 Date Applicant of Cited Document Where Relevant Passages 

MM-DD-YYYY Or Relevant Figures Appear Te 
Country Code3 -Number 4 -Kind Code5 (if known) 

FP1 CN 102760490 A 10-31-2012 SK HYNIX INC 

FP2 CN 108140415 A 06-08-2018 SUNRISE MEMORY CORP 

FP3 CN ·109390012 A 02-26-20'19 GIGADl:.VICc: Sc:MICm!DUCTOR ✓ 
FP4 CN 109979515 A 07-05-20'19 YANGTZE: Mc:MORY ffCH CO U ✓ 

[ 
Examiner Date I ] 
Signature Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of 
USPTO Patent Documents at ,v,,w_u:,ptG q,w or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by 
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language 
Translation is attached. 
This collection of information is required by 37 CFR 1.97 and 1.98. 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 2 hours 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, 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, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 
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PTO/SB/08b (07-09) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995 no oersons are reauired to resoond to a collection of information unless it contains a valid 0MB control number 

Substitute for form 1449/PTO 
Complete if Known ' Application Number To Be Assigned 

INFORMATION DISCLOSURE Filing Date Herewit!1 

STATEMENT BY APPLICANT First Named Inventor Zilong CHEN 

Art Unit To Be Assigned 
(Use as many sheets as necessary) 

Examiner Name To Be Assigned 

Sheet I 1 I of I 1 Attorney Docket Number 4123.0850002 

NON PATENT LITERATURE DOCUMENTS 
Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
Initials* No. 1 the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2 

number(s), publisher, city and/or country where published. 

Internatioml Search Report and W1ittert Opinion of the International Searching Au1horily directed to related Interna1ional 

N'PLl Patent Application No PCT/CN20l 9/ ll2728, mailed July 22. 2020; 6 pages. 

□ 

□ 

Examiner Date 
Signature Considered 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 
This collection of information is required by 37 CFR 1.98. The information is required to 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 2 hours 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, 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, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 
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PATENT COOPERATION TREATY 

PCT 
INTl-i:J:~NATIONAL SEARCH Ri-i'.PORT 

(PCT Aiticle l8 and Rules 43 and -14) 

see Form PCT /ISA/220 Applicant's or agent's fiJe reference 
P2019TC93J 

FOR FURTHER 
ACTION as well as. where applicable, item 5 below. 

International application No. 
PCT/CN 2019/ 1127 28 

Jntemational filing date (day/month/year) 

23 October 2019 
! (Earliest) Priority Date (day/month/year) 

Applicant 
YANGTZE MEl\lORY TECHNOLOGIES CO., LTD. 

This internatiornil search report has been prepared by this lnlemational Searching Authority and is 1:rnnsmitted to the appliciJJ1t according 
to Article 18. A copy JS being transmitted to the International Bureau, 

T11is international search n~port consists of a total of 3 sheets. 

D It is also accompanied by a copy of each p1ior mi document cited in this report 

1. Basis of lhe report 

:,. With regard to the language, the international search was carried 011t on the basis of: 

[2J the intenmtionai application in the language in which it was filed. 

D a transblion of the international application into ................................................................ which is the langrnige of a 
translation frnmshed for the purposes ofintemallonal search (Rules 12.3(a) and 23.l(b)). 

h. D This international search report has heen established taking into account the rectificaliori ofan obvious mist.ike authorized 
by or notified to ibis Authority under Rule 91 (Rule 43.6bis(a)). 

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

L D Cei·tain claims were found 1:mseardrnble (see Box No. Il), 

3, D Unity of invention is lacking (see Box No, Hl), 

4. With regard to tlie title, 

[2J the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

[2J the text JS approved as submitted by the applicant. 

D the text has been established, according to Rule 38,2, by this Authority as it appears in Box No. IV The applicant may. 
within one month from the date of mailing of this international search report, submit comments to this Authmity. 

6. With regard to the dmwiflgs, 

:.L the figllre of the drnwings to be published with the abstract JS Figure No. _L 

[2J as suggested by the applicar1L 

D as selected by this Authority. becrn1se the applicant t,,iled to suggest a figure, 

D as selected by this Authority, because this figure better characterizes the invention. 

h. D none of the figures is lo he published with the abstract 

Form PCT/ISAi210 (fast sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT lnternational applic::ition No. 

PCT/CN2019/l12728 

A. CLASSfFICA TION OF SUBJECT MATTER 

Gl lC 16/04(:2006.0l)i 

According to lnternational Patent Classification (IPC) or to both national classification aJJd [PC 

B. FIELDS SEARCHED 

Minimum documemation senrched (classification system followed by classification symbols) 

GilC 

Documentation searched other drnn minimum documentation m the extent that such documents nre included in the fields semched 

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

WP l; EPODOC ;CNPA T;CNK {;IEEE :read, verification.memory, target. three,address,top. dimensional ,removing,fast,charge,read, 
prepare,apply,voltage,unselect,,ensing, off,word,lim\string,tbreshold,gate 

C DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate. of lhe relevaJJt passages Relevant lo claim No. 

---~>-----------------------------------------------------------------------------------------------------------------------------------------------------
us 2013339603 Al (ZHU, Feng et al.) 19 December 2013 (2013-12-19) 1-20 

description, paragraph, 0004-0085 

A 

I 

US 2013128667 Al (Al'LUS FLASH TECHNOLOGY, INC.) 23 May 2013 (2013-05-23) I 

the whole document 
1-20 

rrrrrrrrrrrn••••n••n .. •••••nnoonnn,n,nnnnrnrrrrrrrrrn••••••• .. ••••n••••n••nn,,,n,nnn,rnr--rrrrrrrrrnn••n••••n••••n••••n••••••••nnnnrnrrrrrrrrrnnoonn•••• .. •••••n••••n•••••nnnn nrrrrrrrrrrrn•• ....... ••nnoonn••n• 

A I US 2015179269 Al (APLUS FLASH TECHNOLOGY, INC.) 25 June 2015 (2015-06-25) I 

I the whole document 
1-20 

A CN 109979515 A (YANGTZE MEMORY TECHNOLOGIES CO., LTD.) 05 July 2019 
(2019-07-05) 

1-20 

1he whole document 

D Further dornments are listed in the con1inna1ion of Box C. 

"E" 

"L" 

''()'" 

"F' 

Sptx:ial cv.tegor-ies of cited documents: 
document defining the generul state of the 2.rt which is not con:;idered 
lo be of p11rliculur relev;Jnce 
e2.rlier rrpplic mion or uatent but uublished on or after the internationci 
fjjj,:;g tl1if~ ~ ~ 

document which m.uy throw doubts on priority cl:ii1n(s} or which is 
cited to e'-)tablish the pub]fr.:ation date of rrnother cj:.vJjou or other 
special reason (rrs specified} 
d.ocun1ent referring to au om.I discjos.ure, u~e. exhibitfryn or other 
rri.euns 
d.ocrn.nent pt:blished p:dor to the interrmtiomd. filing date but b.ter tJmn 
the primity date claimed 

Dale of lhe actual completion of the international search 

OS July 2020 

Name and mailing address of the ISNCN 

N,itinnal Intellectual Property Administraifom, PRC 
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing 
100088 
China 

Facsimile No. (86-Hl)62019451 

Form PCT/ISA/210 (second sheet) (January 2015) 

[2J See pn1ent family aJJnex. 

'"T" later docu.rnent ptjbljshed after the in.terrn:itjonr1l filing date or priorjty 
date and not in conflict 11vhh the applicatfrJn but cited to underst-.md the 
principle or theory underlying the invention 
doctHneut of pr11·ticuJn.r relevance; the cicU.rned mvention cannot be 
con~idcred novel or ca.."'1.not be considered. to involve an inventive step 
when the docm11ent js taken alone 

d.ocun1ent of pmticular reJevance; the claim.ed frJvc-11tion cannot be 
considered to involve an inventive step when the document is 
combjned. with one Oj more other such document'-), such combination 
being obviom, to a person skilled. in the mt 

document n1e1nber of the sJ.111e patent fr~mi1y 

Date of mailing of lhe inlemational search report 

22 July 2020 

Authorized officer 

U,Meng 

Telephone No. 86-flll)-53961536 
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JNTERNA TIONAL SEARCH REPORT 
.lnformafom on patent family members 

Patem document 
cited in search report 

us 20]3339603 Al 

us 
us 
CN 

2013128667 Al 

2015179269 Al 

1099795]5 A 

Publication date 
(day/month/year) 

19 December 2013 

23 May 2013 

25 fone 2015 

05.fuly20l9 

Form PCT/ISA/210 (patent fam.ily mmex) (January 2015) 

lnternational applic::ition No . 

PCT/CN2019/l12728 

Patem family member(s) I Plthlication date 
(day/month/year) 

WO 

CN 

WO 

WO 

20]3095667 

104115231 

2013075067 

2015100434 

None 

Al 

A 

Al 

A2 

27 June 2013 

22 October 2014 

23 May 2013 

02 foly 2015 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHlNG AUTHORITY 

To: PCT 
l000l3 
China 10th Floor, Tower C, Beijing Global Trade 
Center, 36 North Third Ring Road East, Dongcheng WRITTEN OPINION OF THE 

District, Beijing INTERNATJONAL. SEARCHING AUTHORITY 

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

AGENCY LTD. 

I
Date pf rnailirw 

( day>m.ontfv~v:ar) 22Juiy 2020 
Applicant's or agent's file reference 

I 
FOR FURTHER ACTION 

P2019TC931 See paragraph 2 below 

ln1ernational application No. 

I 

hltema(iornil filing dale (day/inumh/year) I Priority date (day/muntf-,/year) 
PCT/CN2019/112728 23 October 2019 

International Patent Classification (IPC) or both national classification and IPC 
Gl lC 16/04(2006.0l)i 

Applicant 
YANGTZE MEMORY TECHNOLOGIES CO., LTD. 

J. This opinion contains indications relating to the following items: 

[2J Boll No. I Basis of the opinion 

D Box No. II Priority 

D Box No. Hf Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lack ofuoiry of iovemioo 

[2J Box No. V Reasoned statement Linder Rule 43bis.l (a)(i) with regard to novelty, inventive step and indllstrial applicability; 
citations and explanations supporting such statement 

D Box No. vr Certaio documems cited 

D Box No. VH Cer1ain defects in the international applica1iotl 

D Box No. vm Certain observa!ions on the international application 

2. FURTHER ACTION 

[f a demand for international preliminary examination is made, !his opinion will be considered to be a written opinion of the 
fotemationnJ Preliminary Examining Authority ("fPEA'') except that this does om apply where the npplicanl chooses an Aulhoriry 
other than this one to be the lPEA and the chosen IPEA has notified the International Bureau llmler Rule 66. lbis(b) that written 
opinions of this International Searching Authority will not be so considered 

ff this opinion is, as provided nbove, considered to be,, written opinion of the TPEA, rhe applicant is invited w submit lo the fPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCTiISN220 or before the expiration of 22 months from the priority date, whichever expires later 

For further optioos, see Form PCT/fSA/220. 

Name ,md mailing address of the fSA/ Date of completion of this opiDion Authorized officer 

National futelle<:tual Property 17 July 2020 
Adminisir'ation, PRC LI,Me:ng 
China 6, Xitw:heng Rd., ,Hmen Bridge, 
Haidian District. Beijing 100088 

Facsimile No. (86-10) 62019451 TeJephone No. 86-(10)-53961536 
form PCT/lSA/237 (Covershee!) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

lntemational applic::ition No. 

PCT/CN2019/l12728 

Box No, I Basis of the opinion 

l. With regard lo the language, this opinion has been established on the basis of: 

0 
□ 

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

a translation of the intematiom1l application into ----------------------------------------------------------- which is the language of a trnnslation 
furnished for 1he purposes of international search (Rules l2.3(a) and 23.l(b)). 

·, D This opinion has been established taking into account 1he rectifkafom of an obvious mistake ,rnthorized hy or notified to 
this Amhority under Rule 91 (Rule 43bis.l(a)). 

3 D With regard to any nw:leotide and/or amino add sequence disclosed in the international application, this opmion has been 
established on the basis of a sequence listing: 

h. 

4. [-] 

D forming part of the international application as filed: 

D in the fmm of an Annex C/ST.25 tex.t file. 

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

D furnished together with the international application under PCT Rule l3ter.J (a) for the purposes of international search 
only in the form of an Annex C/ST.25 text file. 

D furnished suhsequent to the international filing date for the pm1)oses of international search only: 

D in the fom1 of an Annex C/ST.25 tex.t file (Rule l3ter. l (a)). 

D on paper or in the form of a,_'} image file (Rule l 31er.l(b) and Administrative lnstrnctions, Section 713). 

In addition, in t.1-ie case 1hat more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of 1he application as 
filed or does not go beyond the application as filed, as appropriate, were fornished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No, l) (fanuary 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

ln1ernational applic::ition No. 

PCT/CN2019/l12728 

Box No. V 
Reasoned slaiemenl under Rule 43bis.1 (a)(i) with regard lo noveliy, inventive step and industrial applicability; 
citations and explanations supporting snch statement 

J. Statement 

Novelly (Nl Cla.irns 1-20 YES 

Claims None NO 

fovemive step (IS) Claims 1-20 YES 

Claim, None NO ... .. 

lnduslrial applicability (IA) Clauns 1-20 YES 

Claims None NO 

2. Citations and explanmioo;; : 

[ l] J. 'The document ls cited as follows: 

[2] Dl: US 20130339603 Al 19 Dec. 2013(1912.2013) 

[3] 2. Novelty and Inventive step 

[4] D l ls regarded as being the prior art closest to claim l and discloses the following features (see 
description, paragraphs 0004-0085): in conventional tlash memory techniques such as for NAt'\l"D flash, 
t1ere are at least two significant constraints which limit cycling capability: intrinsic charge loss/quick 
charge loss. In an MLC storage scheme, a memory ceH has four or more levels of threshold voltage (Vt) 
distribution for accommodating at least two bits. so R',1/B is comparatively tight. A flash 1ne1nory cell 
may, for example, be programmed by inducing hot electron injection or Fowler-Nordheim 1utmelrng from 
tl:te channel region to FG l08 t1rnugh the gate oxide by applying a relatively high control gate voltage and 
nominal drain voltage. The voltage at control gate 110 determines the amount of charge residing on FG 
J 08 after programming. Control engine 436 may manage access to memory am1y 422----e.g_ via control of 
X decoder 428, Y decoder 430 and a voltage switch 438. Voltage switch 438 may contro[ various voltage 
levels necessary to read, program and/or erase data in memory array 422. By way of illustration and not 
limitation, voltage switch may operate based on one or more of a device power supply Vee, a ground Vss 
and a program/erase voltage Vpp for programming or erasing data stored within memory array 422_ 

[5] The different features between claim 1 and D l include: removing fast charges of the target memory cell 
at a read--prepare step, comprising: applying a prepare voltage on an ,mselected top select gate of an 
unselected memory string; applying a first off voltage on a selected word line associated with the target 
memmy cell; and applying a pass voltage on an unselected word line; and measuring a threshold voltage of 
the target memory cell at a sensing step. 

[6J Therefore, claun l is novel in the sense of PCT Article 33(2). 

[7] However, the different features between the so[ution of dairn 1 and the disclosure of DJ are neither known 
from, nor rendered obvionsly by, the avmlable pnor art. Therefore, claim invo[ves an rnventive step in 
the sense of PCT Article 33(3). 

[8] Claims 2-20 are directly or indirectly dependent on claun l. Therefore, claims 2-20 are novel in the sense 
of PCT Article 33(2), and involve an inventive step in the sense of PCT Article 33(3). 

[9] 3. Industrial Applicability 

110] Clairns l-20 can find industrial app[icabi lity in the technical field of ;nernory, and thus meet the 
requirements of PCT Article 33( 4 ). 
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l. ----5frpfffitBffir¥1J1*, A~1iEfrr, Ji)T~jj~g:f=r5!2), T :tv~: 
frM~ffMBITTffM$ft~ffifflmkffi-ffiw*#m,~ffiM~ffM$ft~Nmkffi 

_::,:_-:. ffiw*1!:f:; 
Mr~mkffi=ffiw*#ITTffM$jc;N~~frffiffl◊ 

2. ffHJrS ;t;Jvt,J ~ * 1 Jife~ITT 1J1* , A~1iE fr r, Jife~ffi -ffiw *14 J3 Jife~ ff frt • ft ITT 1~ m 
~E*r~rffi-§~•m;M~ffi=ffiw*#J3M~ffM$ftITT•m~E*r~rffi= 
§ ;J,;f- I~ m; ~ q=i , Jife~ffi-= § ;J,;f- I~ {l'iAr~ r Jiff~ffi -§ ;!-;f-1~ {l'i o 

3. * WtXi!J ~* 1 Ji)T~ ITT 7J1*, A~filfr r, Ji)T~ff {it Bffir¥J3:tvnt:ctli71<7rrffir¥ 
(I SPP) , frJife~ ff{itt B ITT ff fit$ fttS:tja;fj ii kffi -ffiw *1!:f: Fo, Jife3£1Ji*:itg:f=r§ l2J, T :tv ~: 

frT-~~MM~ffM$ft~frffifflW~; 
frM3£ffi~W~:tv~ITTT-M~~ffiM~ffM$ft~Nmkffi-=ffiw*#o 
4. *1lrStXi!J~*lJiJr~ITT1J~ ,A~filfrr ,Jife~1J1*:itg:f=r§12J, T ~~: 
frM3£N~~frffifflITT:tv•Fo,MM~ffM$ft~frffifflW~~~ffiffl~*o 
5. *1lrSfXi!J~*1Ji)T~ITT7JY*, A~1iEfrr, frJi}T~fffit$jc;ilnikffi-ffiw*14wHAfr 

ITTM~ffifflrlfflq=i,M~ffM$ftITT&~_t~-ffi-ffiw~ffi;frMM~~-kffi=ffiw 
*1!:f: ITT ff fitt ip. ft M lX 1ft. fr tAiafi at , JiJr~ ff fit$ jc; ITT {fr~ _t JJQ • ffi = ffi w ~ lli ; ~ q=i , Jiff~ ffi 
_-_-__ -_ ffiw ~ ff *r Jife~ffi-ffiw ~ ff 0 

6. ----· 5flfifffittBtAial¥1~t,J?&il, A~1iEfrr, Jiff3£?&J!g:tr§: 
~ffi-~,fflrfrM~ffM&ITTffM$ft~ffifflmkffi-ffiw*#/§,~~M~ffM 

ip. ft~ Nilni kffi = f§i w *14; 
t:£ t!Jt~~, m .T" X1 T ~ii k ffi =fi)j l9:*{4 ITT ff frl'f. 7G, 1~ t 1Jm AMlj( 1A1T~Aiat¥ 0 

7. tltH4tXi!J~*6JiJr3£ft''.l?&il, A~1iEfrr, JiJr~ffi-ffiw*14J3Jife~ff{it ~ft(!<] I~ {l'i 
~E*r~rffi-§~~m=M~ffi=ffiw~#J3M~ffMip.jc;ITT•m~lli*r~rffi= 
§ 11Fl~f1i: Aq=i ,JiJr~ffi= § 11Fl~f!iAr~rJiJr~ffi- § 11Fl~m◊ 

8. * 11rS tX i!J ~ 31<6 Jife~B1 ?&J! , A~1iE fr r , Jiff~ ff fit &ffi ffl J3:tvnt:ctiJ< 7rr ~Aiaf¥ , 
MJ£~~-~,:i±fflrfrM~ffMBITTffMip.jc;~ffifflmkffi-ffiw*#Fo,frr 

Jl,J<irfl xt Jife~ ff fit ip. ft 1ft. 1i ffi ti 1r!J t!J ; 
Jijy~ /lj ffi f~ ~ ' A ft m T fr?fe~ffi ti w *Ll :tv #I ITT T------ Jl,j( lrr /lj ffi Jijy~ ff fit. jc~ Nii k 

};[} =. ffi w *1!:f: 0 

9. 1lzW~iLl~*6Ji)TJ£ITT ?&]'[, A~1iEfrT, Jiff~:r~tH~~, :i±fflrfrJife3£M;'X1'Afrffi 
fflITT:tvaFo,MM3£ffMip.ft~frffifflW~~~ffiffl~*o 

10. tlzWfXi1J~*6Ji)T~B1?&]'[, A~1iEfrr 'JiJr~~*Ll*~~, :i±fflrt=EJife3£ff fit$jc;m 
kffi-ffiw*14 M1ft.1rITT Jife~ffifirlfi q=i, :f~*LlJiff~fffit $ 5LITT {izJ'.~_tnQ•ffi-ffiw~ 
ff:frMM~~-kffi-=ffiw*#ITTffM$ftN~~frffi~at,~~M~ffM$ftITT~~ 
_tnQ•ffi,:_:::.ffiw~ff; Aq=i, Jife~ffi_::-=.ffiw~ffArJife~ffi-ffiw~ff o 
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~*~:00:±§i 
[0001] ::;$:,'&~1& &1ffittt14vt~®i~ ,XAt& & ·5frp1ffittt~l~1fi*&t§~*-IL 

;::11::,.§§!_-f:±.....,. 
~ .ffi. 1X./1'-

1/6 :DJ: 

[0002] 1f fi:ttt (Memory) ¾:EJl1~{Ef ,~-1i* q=i J=llrf~Hf~ ,~,B{Jic:tZ i& ~ o 1'1=:751 -trr~HtlITT~F 
~~tt¥~~1ffittt, E:J~DITTNAND (Not-And, ~~F~) fhJ1fttEl3 r Jl1f~~ITT1f1itP&' & , PT 
~ 13{) 1-: F JvG::;$: , -§-:@:ITT~~ it && 1~ ff~ tL B t2JvG791f 1it rn j:m q=i s{J .:=t tliiF irli o 
[0003] t=Ex1 ff fit tt ITT ~#fit. ftfil ff ffif_~§ , {1 ~#fit. ft g{j I~ m ~ lli r& ~, M ITO ~:E,Vl 
fEf ,~,ff fit o ~ITO, t=E~~;r- i&I!R ITT ~ti~ ITT 5t ~ q=i ,'&:EJl, ,~A?1f--4~1f fit• 5L t=EtffisWFo ITT I~ {i 

f~r § fJFI~ ffi, it1f{ittt~1* ITT 1~{!5t~m ~~'00: 01i}f ,E,'Bt:E_¼I., tBJ_¼l._t;1£1PJ ~ITT 1lt:k -$5} 

~~¾ffiW§ITT~it~Mffl.,:i3:.:=t~¾E13rt=EffiWtiWq=i1f-$5t~~¾1f~ft~~~ 
~ i!r ff fit~ ITT ¥~ 13~ ~Jz , ITO J3: $ * ~ ~ 1tHR: JJJt ~ Iefil §I jlj Y¼J m: q=t , m px, H fit. it I~{]_[~ lli r ~ 0 

:i3:------rt fi,'& 1-: 1~ t~ , ~ ~;r- F rPA q=i ti l7G ili ~79 Jl,#: , f§Ji J§ ITT ;'a :i~Jil~*fµ ¾mJvG ~ ~tffis fi ~ 
ITT5t::m~m, lrH-t~~~-~~zfaJ ITTi&'OO D ~/j, 0 

[0004] 83 J!tpJ JJt!., ~ofPJ;@/j,ffifi~ITT 5t~m ~ px,79::;$:~]i±.!!j:E_¼l.~fr ®)1Di¥5fff~tR: ITT1i* 1bl ~z 

£af.lpg~ 
[ooo5J 1f~rJ!t,::;$:,'&S)jf11.=t~ § ITTftr1£~-1rr1ffi#~~ti1f1t&t§~9&1'io 
[ 0006 J 79jt:itJ _t :1£ § 00 , ::;$: ,'& S)j ITT 1i* 1f ~£:i3: tf ~:E.W. ITT : 
[0001J ;zfs:,'&S)j ~ifili fJM£1,tt T-trr1ffittt~fi1fit, Jifr:1£1fit'ElJtL::J. r iv1Jl: 
[ 0008 J ft?Jr ;l£ ff fit ft ITT ff fit. it t2 ffi ti fim )E* -ffl i& ;fd4 § , 1tJ WT ?fr ;l£ ff fit ~ft¾ N 1wl 
fE*-=ffli&~14: 
[ ooo9J x1 r ::f tlm JE*-=. ffl i& ~14 ITT 1f fit• :n>f±f 1JZ1Afr ~ ti o 
[ oo 1 o J _t J£1f ~ q=i , JiJr:1£* --m 1& ~14 79 JiJr:1£ ff fit• 5-t ITT 1~ m ~ lli:k r 1# -=r * - EI ti,~ 
m; JiJr:1£*-= m 1&~14 751 JiJr:1£ ff fit• it ITT 1~ 1-i ~ lli:k -=r1#-=r * = EI tJF ,~ m : A q=i , JiJr:1£*= 
§~~m:kr1#rm:1£ffi-§~~llio 
[ oo 11] _t :1£ 7J ~ q=i , Jifr:1£ 1f 1it ft~ ti 751 iv fil A H,j({tp ffi flf ( I s PP) , ft JiJr:1£ ff fit tt ITT ff fit• 
x~~fitimJEffi -m1&~14 m, JiJr:1£1f1t~'ElJtL::J. r iv1Jt = 

[ oo 12J ft r • ij,J< 1* x1 Jifr:1£ 1f fit• it1Jlfr ~ fi:tqH~tJ : 
[ 0013] ft?fr ;]£~ ti :tflJ ttJ iv 1JIITT r -ij,jc {tf 5":1J WT Jifr:1£ ff fit. ic¾ N tim )Effi = ffl 1&~14 0 

[0014J _t;]£1f~q=i ,JiJr:1£1f1t~'ElJtL::J. riv1Jl: 
[ 0015] ft?Jr ;l£ l!HXtAff ~ ti ITT iv ]JJJ§ , x1 pfr:1£ ff fit. 5-ctA ff fffis fitflJ *l 1[ ~~fits* 0 

[0016] _t :1£7:f ~ q=t , ft Jifr:1£ ff 1it. ittwl )E*-m i& ~1413UtA 1T ITT Jifr;l£~fitiri q=t , Jifr:1£ 
1f~•itITT~~_t~-ffi-ffli&~lli:ftx1mJ£::ffimfEffi=ffli&~#ITT1f~•itW~~fr 
~ria1, Jifr:1£ff1it •xITT{_\L~_tJJo•ffi-=ffli&~lli: Aq=t, JiJr:1£ffi=ffli&~lliAT Jifr:1£*---
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rmw~ffo 
[0011J *:&19=J ~nti!17tlift£~ T -;fipf¥fitftffif¥~tiJtUI_, JiJr:1£~H'e1At: 
[ oo 18 J i1J 1m m tR: , J=l=ff<a JiJr:1£ 1¥ 1it ft ITT 1¥ 1it • x ~:£ ffi t¥ ~wL@ffi - rm w jk 1tt: Fo , iu 1m JiJr J£ 
1¥fit•x~N1ifEffi= rmwjk{tf:; 
[ oo 19J t~ trJffi:tk: , J=l=lr xir ::f 1i JE.ffi = rm Wjk{tf: ITT 1¥ fit• 5G , ~ tiJxi :!t l~)XtA ff ffi fi o 
[ 0020] J: j£1J ~ q:i , Ji)r:1£ ffi - rm W jk{tf: 73 Ji)r:1£ ff fit. 7G ITT I~ {i ~ ff AT~ T ffi - § fJF I~ 

1-1: JiJr:1£ m = rm w jk,ftt: 73 JiJr:1£ 1¥1it • ic s11~ ft~ ff ,:t: r~rffi = § i-tf-1~ {i: :!t q:i , JiJrJ£ffi-= 
§~-ffi_:t:r~rm:1£ffi-§~-ffio 
[0021] J:j£1J~q:i 'Ji)rj£1ffitftffifj73:tl5'Jtt:5:\':)J7](pt1ffif¥, 
[0022J JiJr:1£:t~tiJ~:tk:, ifffl rfrJiJr:1£1ffitftITT 1¥fit.5tt:£ffif¥1i JE.ffi--rm Wjk{tf: J§, fr 
-F -1v11rrx1 JiJr:1£fffit•x1A11'ffif¥tfi1tiJ; 
[0023] JiJr:1£11Jjmffi:f:Jc, A ft ffl f frJiJrj£ffif¥1(PtiJ:tl5'~s<J r -•Jvjc'1rp 11JliEJT Ji)rj£1ffit. ft~N 

1i JE m = =rm-1~ jk 14 0 

[0024J J::1£1J~ q:i, JiJr:1£:t~tiJffl:tk:, iffflrfrJiJr:1£W{JCtAfrffif¥ITTt!5~J§ ,xi JiJri2tfffit• 
ft !Afr ffi fi 1L1J trJ 1i ~fffiB fi ~ 5R o 
[ 0025] _t j£ 1J ~ q=i , p)T 5£ 1~ tiJ f~ :tk: , if ffl T frJi)r j£ ff fit. jc ii,@ m- rm w jk 14 !W tA fr ITT 
m:1£ffi~rt~q:i.~~m:1£ffffl•ftITT~~1:~~ffi-rmw~ff=fr~m:1£::fmJEffi=rm 
w jk{tf: ITT ff fit• ft W {JC tftAi ffi f¥B1 , :P-=:i tiJ JiJr :1£ ff fit. 5t ITT 1:s'rt~ J: JJP ~ ffi = ffi w ~ ff ; :!t q:i . 
m:1£ffi=mw~ff_:t:rm:1£ffi-mw~ffo 
[ 0026J * :& l9=J ~ bm wtlJifi t£ 1iH1<J ff 1it fttffiB t¥1J~ 1z ffl *~]'[, JiJr:1£ ff fit ft tffiij t¥1JrtE 1t ~ 
r:tl5'~:frmi2tfffflBITTf¥ffl•x~ffi~mJEffi-rmwjk#J§,~ffimi2tf¥ffl~ic~Nm 
JE.ffi=rm Wjk{ft; x1r ::ftifEffi=fiJ1w1k14ITT ff{it.5tW{XtJ:l.1i-ffi~o !zolit, mf /J'- T ~1'ffi 
fi~ ITT ?J\. -tff ffi rE , ti JJP T ~ -~ ~ z.. faJ ITT ~ii D , ~JiJr 1f ffi fi ~ A1f ~tlf ITT f5iH~~t~L 

1311 ~ iR ai.j 

[0021J oo 173;t§*tt*q:i ff fitBffit¥1JrtITT tnr:t¥JF~~ oo; 
[0028J 00 273 ;t§ *1i* q:i ffif¥~f1::: 1JHaJ nti!JJP J1J ff fit• 5tl: ITT~ ffjfa:fJJJ ; 
[ 0029 J 00 3a-3b 73 ;t§ *1i * q:i ffi f¥~ ft 1JHaJ ITT 81 ff 00 : 
[ 0030 J 00 4 73 ~ ~F ff fit ft~ • :!Jr q:i ~,t-ffi fi ~ fr I SPP ITT $ {JC ffi fi :$c ~I q:i ITT ~ f1i ~ ff ?J\. -tff 
f~l: 
[ 0031] 00 5 73 * R l9=J ~ JJ'ffi wtl t¾fft ITT ff fit ftffi f¥1Jrt ITT ffrtf'I! 7F:@HIJ ; 
[0032J 00673*Rl9=J ~nffiiJtlq:i W{):ffif¥t*1t1JHaJ ITTB1F¥00; 
[ 0033 J 00 7 73 * :& l9=J A ft JF f!JLl 1£1ft ITT ff {it ft ffi fi 1Ji~ ITT ifrtfijfa ~ 00 : 
[ 0034 J 00 s 73 * R l9=J A ~:iF 1Jtl1£1ft ITT ffi f¥~1t 1JHaJ nti! JJP ilJ ff fit• xl: ITT ~ ff JF ~ 00 : 
[ 0035] 00 9 73 * ffl * R l9=J ~ J1ti! wLl 1£-ff¾ ITT ma fj 1JrtJtt: ff ffi fj ITT ~~fr N {¥{it• 5G ITT I~ {1i ~ ff 
5t -tfJ 00 ; 
[0036] 00 l0751$11ifffit•x (MLC) *ffl*Rl9=J~nti!Wtlt,lfftITTffif¥1Jr! ~*fflffl~tt*ma 
~1J~Jtt:frffi~ITTffffl•ft•ffi~ff5t-1ff~~00; 
[0031J 0011751::$:R l9=J ~nti! f!Jtl1£1ftITT ff fitftffif¥1~tiJ~HITTia~7J'~ 00 o 
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~ 1*~ Jfi!!i.f ~ 
[ 003sJ Too~~~~~ 15ft oo £ w ts :ti!! m 5£* 'fl sJJ 0 * at /J' wu tt~ nffi1i AO !a flt ~too q:i 1w: /J' T 
*'fl~ at 7F wtlt~~ rn111i A , flt rm@ 3 fE!!.m , PT 12A 12A ~ tir~ A~ :i=_w.* 'fl~ , rm ::f@1~~_1iu'1 J£ 
ITT Jl f* ~ nffi 1i A Jifr~~ *U o 1§ &. , t~fi¾ ~ ll=h ~ nffi 1i A~jg T i'fg1iJ$ £~tW:1:i!!f1!!.fff+* 'fl~ , :# _a i'fg 
1iJ$~*'fl~03fITTffim~~ITT~$~*~~ITTtt#A~o 
[ 0039] fr T --Jc ITT Mi J£ q:t , ~ ti::\ TA it A f* ITT tffi 11 !2A 11! t~fi¾ xt *'fl~ £jg 1W ~ ITT fJl!.m O ~ 
rm, xtr2fs:~:Q!1tt#A~ rms 1w: rm~ Jt!.ITT~ ,*'fl~PTl2Axflfi -1'~$1'~®tffi11rm11it12A 
~nffiofr~fmITT Wtl-=f q:i, jg T ~~ ·~*'fl~ 'il'±tim-, xtr*~~0~□ ITT-®tt#*1iE:5K:itt 

ff m J£ ; ep , ~ £ ::f m 5£~ pjft ~ rn11 wtl ITT~ W *fil , ::f w ~ m J£ 0 ~□ ITT :cJJ i'fg to ti1rt:J c 

[0040] jg T tfil~IJI!.fff+*'fl~, ~~frr 9U atmJ£ q:t t~tl::I i:+fffiITTw1Jli2A bl w~ITT ~a~, 12A UJ.! 
1'1 ;f.$* 'fl sJJ ITT tt# 1i ~ 0 * 'jj{_ ~ at l~ 1:t~nffi wu w ~ m J£~□ T , ~ rm Pi T ~ l~ w ts ti'a J£lJr , * 
'fl~~ PT 12A Jl~ ~ fm~ JJffi 1i Ao 
[ oo41J 00 1 jg 1§ ::¥: tt# q:i ff fit ~ffi 5¥i1it* ITT tfiUi~ ~ 00 ; 00 2jg 1§ ::¥:tt # q:i t,; ti ~ft AA fsJ 
rn111J□ iUfffitlf!. 5t...tITT Ef!.ffi~~ 00 o ~□ OOJifr~, 1§::¥:tt# q:t *fflW:ittAJI,}(1rf1r,;;fj (Increment 
Step Pulse Program, ISPP) :ittfrEJ~{toxtrNANDIA]ff~ rma, .~~ft~ 12A }njg!f!.f:fr:itt{r 
ITT ; 12A ·····1' 1n £ 00 ITT ~1' ff fit 1f!. xjg 1Jtl, 3f *i1ffl~J§ , ,1c fr~ ff fit 1f!. it...t 11□·~ -1'~ ~ffi;fi 
Ef!.ffi, fltJ§~iliiE~~t,;EJ iu § 1~1~1.i; ~□ 5'!t9:~$iu § t~,~ f.t, wm·~-®ITT Ef!.ffir,;~ ···• 
T; m::i[ 12A _tjj:;fi, 1iiLlfr!JiiiEw¥l q:i 'JlJJJl~ 'l'ff fit lf!.icITT ,~ ffi EE!. lli B ~£-fffiij£J $JU§ 1~ 

I~ ffi , J1t Bt , i~ ff fit If!. 5G r,; ti 7iS nx: , fr J§ ~ Bt fsJ l7'J ~ ff fitr lf!. 5G _t iim 11□ ffl ti tflJ *U Ef!. ffi , ft~ ::f 
w•ffiffl;3~1'1nm~ff~lf!.xITT~ffi~ffi~fflEJ~§~~ma1,~1'1nITTffi~ttffl~ 
W:◊ 

[0042J 00 3a-3b~ ti::\ T 1§::¥:tt# q:i t,;ti~ft1JHsJ ITT Bt ff 00 o ~□ OOJifrjft, frffitiBt, m; q:i ITT 
-¥ ti _t 11□ $X ffl ti Ef!. lli , ~ ~ m; q:i ITT -¥ ~ _t 11□ $X ~ im EE!. ffi , m; q:i 1f!. it * ITT _t m; tf ff 11□ $X 3f Ja Ef!. 
ffirmH 3f, J.A rm ftm; q:t-¥~ITT f~Ef!. ffr ft~ iUrJJit!, ~□Jlt~JJJlffi~~ft; 3ffl;fi1fJJ*iJBt, fri~ 
1f!. x * ITT {iz.f&...t 11□ $X······-1"ffiti:ftlH~iJ Ef!.ffi, ep J.A 1~ Ef!.1:fl5z:jg•~ Ef!. {fl, ft_tm; tlff ::¥:®r, 11JJJ1!1¥ 
~ ' J.A rm xt @ITT m; q:t * ti _t ITT ff fit. 7G ::f ~ Wt~ffi ;fi 0 

[0043] 004jg~~ff-ff fit~~•--•-' In q:t ~1'mati~frISPPITT $1jzffi;fiw~Jq:t ITT~ fliEf!.lli n\.-tff 
00 o 00 q:i ~ ffB ~ 5J\. JJiJ *~ IS PP q:i ·-· 1JC t,; ;fi Jd ~ ff f® 1f!. 5G I~ 11.L Ef!. lli ITT 5t-tff ~ (JG , ep ~ I~ fli Ef!. 
ffi .. '=j A~ it ,~ {1[ Ef!. lli ITT ff fit. 7G ITT~ § z.. J's] ITT * * 0 A 1* Jlh ' 00 q:t 'BJ: • ffB tx ITT lhi 11.L !it Jifr x1 
@ITT I~ 11.L Ef!. llijg ~ $ ~.'i: ff fit 1f!. 5GJl~ ITT I~ 11.L Ef!. lli o J.A 00 q:i PT 12A ~ ti::\ , ~ ~ r,;;fi 1x~ <ma ti 
)i7J<Jrp) ±~11□ ,fffrlllf!.7C~~l~fliEf!.lli~*~-~; 3 ·$5tff1itlf!.jc$JIJ § 11FI~ 11.LBt, ~$5t 
ff fit 1f!. jt:w(;~ •r,;;fi 1flJ *Ll ; rm :5Kj;tJU § ti,~ 11.L ITT ff fit• JG~~ ffiti , ,~ 11.L EE!. ffi ~~fr~ , ~ 
t~~1' ffiti~ ITT 5J\. -tff 3f *i1 lli ~ 5z: ~ C± 00 q:i ~ tr flJI~ fflI ti) , 1i ~?fr~ ff fit• 5t ITT ~ fli EE!. lli~ 
tt § 1~l~ffi ,r,;;fi~W:o 004q:i ~f&W17'J-=f00~tl::I T Jifr~fffi:li.icITT l~ffiEf!.ffi~tt § 1~l~ffi 
J§ , ~£ tt Bt fsJ 5z: ft ~ff fit. x I~ 11.L Ef!. ffi ITT 5J\. -tff ~ (JG ; J.A 00 q:i PT 12A ~ ti::\ , ~ :ff-Bt fsJ g ff: , • $ * ff {it. 7L ITT ,~ fli Ef!. lli ~~Jr~ 1~ ' * f ~ T § 1~ ,~ m ' J.A rm ft 11it ~ ~ jj- ,;fff 5z: 'oo: 0 u}f '% 'jj{_ JJ]l ' t±1 
JJJl...tJ£ fi=iJ ~ ITT f~jc-$ n\. ~ ~ ¾ffi;fiJ§ ITT 'l:R:~ Ef!. w'lfittil , ~±~~ EB r fr~fflttti q:i ~ - • 
W5tEf!.-=f¾ff~fr~~m~~ff~mITT~~~.rm~W5tEf!.-¥m~~~~@~~)!!q:t,m 
m ff fit. 7G l~ m EE!. ffi T ~ 0 ~ -tt;fi'jj{_ '± f ~ 'l:R: ' ~ ~jft ~ &b q:i ,tf (JG ill $!Zjg :i[ ~ , {B ~ fa' ITT~* 
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~*m¾ffi~~~~W~ITT*~~~.-~~~~~~zOOITT~W □ ~~o 
[0044J ~r Jlt, *Ra}j ~J1l1HfHRdj¾ T -lipfffii:ff~l~1f1t;:: Jlf:tm~ 'R.~ 005 o ~□ 00Jift7F, 

JiJr~1fi'!fil :J:t L;,J, r w !JI: 
[ oo45J w !JI 101 , frJiJr~ ff fit :ff ITT ff fit• 5c t:i: ~l~ m',f JEffi -ffl i& ~ ftf: fr§ , JIJ WT Jift~ ff fit• 
5L¾~1iJEffi= ffli&~1tf:; 
[ oo46J w !JI 102, xtr :7F11m JE ffi = tm -i& ~1tf: s<J ff fit• 5L N 1x1A fr fffis ;fi o 
[0047] PT L;,J, :E~m¥:l:il!, frfffit •5LB iiJEffi ·ffli&~1tf: zJ§, xt B fffis,,riITT ff{ii •iGN1JCnt 

fr~~,*~:7FmJE~#ITTW*ff~-jc{I}~~w,~wm~T~-W*f¥~•5LITT.ffi 
~lli, ~/J, T A~1iJEffi=ffli&~1tf:ITTf¥fii•iGzJa] 1~11i~lliITT&ife, ~ Jlt~/J, T ~~~ 
,fi~ITT7J\.~m~, ii;1Jo T ~ '=J~z.Ja] ITTiiW D 1 {iJiJrfl~fi~Jlfl~IlfITT 1:~iHf~'t1: 0 

[0048] fr -Ji«s:~JJffi:,WLlq:t ,Ji)r~ffi ·ffli)!:~1tf:7'JJiJr~f¥fii•5LITTl~ffi~lli::kr~rffi -
§ t# I~ ffi: Jift~ffi -=-ffli& ~-ftf: 7'J Jift~ ff fii • iG ITT I~ 111 ~ lli::kr~r * = § tiF • ffi: A q:i , Jift 
~ffi=§~~ffi::kr~rm~ffi-§~-ffio 
[0049J PT L;,J, :EJl!m¥:l:il!, Jift~ffl-ffli&~1tf: ~p 7'JJiJr~fffit•iGt:i:!J~iiE*8A B ~fffiHW: Jift~ffi 
---§ t# I~ ffi ~p 7'J ff fii ~ iG~ ~* ffu ~ i&~ ,fiJIJ ITT I~ ffi ~ lli {ftji o L;J, _t ~ Ww !JI PT L;,J, * ffl * ®1 
~ *~ iJt!~,fi1f1t;:~fJil,, ~ll!. :7F-=f w~o 

[ 0050] fr - PT m ~ iltii wLl 9=' , Ji)r ~ • = § tlJ~ I~ ffi PT L;), ~ T Ji)r :i£ ffl- § t* 1~ fli ; ~p PT L;), * ffl 
:tn [A] ITT ffl i& ~1tf: 'fr~~□ (t2.J1J in I !J~iiEJ§ 1~ jlj) f¥{it. iGt2. ~ti B t2. ii )Effl-ffli& ~1tf: z 
fr§ , N ,ilt fr-1!K. /1J ltJT / ~iiE , ~Bt Ne~ _t-;ijc Jlj ltJT I !J~iiE B t2. t2. tl-JEBt !'aJ , W EEi r ~ 1b'f iii± !t 
~&W:t~, JltBt , B t2. fl -W* ffin'I. 5Lxi'! ¥lm )E ffi-ffl i& ~{tf=, it xt~ 1{1) 7J\. ff {ii~ jc {±}{J( 
tttfr~,fi, L;),~/J,fffiiiti~5J\.~m~" 
[0051] fr5j-PT m~}}ffi fJLlq:t, Jift~ffi= § ,t$l~ ffiPT L;,J,::kr Ji]r~ffi- § fi-l~fR, ~PPT L;,J,* 
m~*~~ITTtm-i&~#,~B~x1t;:mJEffl-tmi&~#L;,J,&«PT~/~fflx1t;:mJEm-tm 
i&~ftf:ITTf¥fii•5L, i>JtAfr N1JCfffiHti, 1-AWT'J~,,ri~*~~fti&Htmffi ~, ~JIJ~P~«-~i! 
OO~~ffl~ffi*•ffir~,*:7F~~~§~-ffiL;,J,rITTtt*~*o 
[0052J fr-----~ JJffi: 1:1Ll q:i , JiJr:i£ ff fit:ff ~,fiT'Jffent:rt.HIJ<1rp ~,fi, 1=EJiJr:i£ ff {it :ff ITT f¥ fit~ jc£2. 

~ ;fi ii JE ffl ----- tm i& ~ ftf: fr§ , Jift~ 1f 1t:i2E fil :J:t L;,J, r w !JI = fr r ----- iJ< ;irp xt JiJr ~ ff fit• iG tA :f-i ~ 
l~ 1qH!fiJ : frJift ~~ ti 1m *U w lJt ITT r --i1< 1* J1J WT JiJr~ ff fit• x¾ ~ 1i JE m = tm -i& ~ 1tt= o 
[0053J PT L;,J, :E~M:1:ih, *R a}j ~JJffi:flLlfftmfrf¥fit-!¥L iGt2.~tim',f JEffi -tiJii&~ftf: fr§, ~'~1A 
frJIJWT-t:JNlXfffiBfi~ft, JAW71~'~t¥Bttf:o 
[oo54J fr -~nm ¥Ll*, Jift~1frt:i2Efil:J:t L;,J, r w!JI = frJiftJ£N1xtA1r~tiOOw!Jtfr§, xt Jift~ 
fffii• 5LtAfrfffisWj'q]*iJ1l~~,fi~JR ofr*~itfuwLl q:i, frN1x1Afr~tiOOw BJJ§, :7FNntfr 
J1J WT/ !J~iiE, 11 t~1A 1r~ ti 1m *iJ 1[~ ~-i"· ~ITT~ tita JR,},}._ WTJ ~-~ ,fiBt if: o 
[ 0055] PT L;,J, :E~M :!:ill , xt T £2. jlj WT m )E ffi = ffi i& ~ 1tf: ITT Hfii. 7G , 1A 1T t~fi j'qJ *iJ 1[ ~~ti 
~JR,, 
[oo56J 1=E --~ JJffi: fJLl q:i , frJiJr~ ff fit• 5L ii JEffi----ffl i& ~1tf: ~u 1ft.1i 00 Jift~~fitl,fi q:i , Jift 
~ff~l¥LiGOO~~_t~-ffi-ffli&~lli:fr~mJ£:7Fm',fJEffi=ffli&~#00ff~J¥1.5cN~itt 
ff ~,fi Bt , Jift~ f¥fii J¥i. 5L ITT {1! ~ ___t no• ffi-= ffl i& ~ ff : A q:i , Jift~ffi-= tiJi i& ~ lli::k r JiJr~ ffi 
---•• ffl i& ~ lli 0 
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[0051J 0061Ft±:l T ;;$:Jxa}j~Mlivtlq:i N1Xffiti•1t:M!'sJl¥1a1 PFOO ofr~~ff\JSY.ffl q:i ,-Jg TJil!c~ 
::fffi~ffi=fflw~#l¥1W~$icl¥1N~ffi~-~,~~~~~mEf!.llireILti~~ofrm 
:l£ ff-{it$ x ffi ~ ffi -ffl w ~,ftf: wTtA 1T a{) Ji!r:l£11Uittti q:i , ep 1t i.m I SPP:tlli q:i , fr?Jr :l£ ff-{it 
$icl¥11ft~LJ!Htth□a1~ Ef!. fir <ffi-fflwEf!.lli) ; wrn r W1xffiti1¥1ffitiEf!.lli~~ rJffittffi 

-ffl i& ~ ,f tf: z. mT 1¥1 ffi ti Ef!. lli , -Jg T pJj" 11: :ct r,$e ti , ~ q:i {,'r ~ fr W 1X ffi ti 1¥1 st f~ ::f fJ!g Who a 1~ 
Ef!.~,W~~~--1'-*rm:l£ffi-ffli&Ef!.llilflEf!.llio~1'-Ef!.llimY~~ffl~$icl¥1~m 
Ef!.~, ~d>11Jm:f□t!ffitbt ('¥~) z!'sJl¥1Ef!.lli~, JAW~{~fflti~&, pJj" Jt;ctt,$etio 
[ oo5sJ JJt 111- , my rmmiiittl! , JiJr:l£ffi ~-. m -i& Ef!. ffi ~@ 3 /J, r ffiti :j:t:j] tu Ef!. lli , JA w ~!R, r-± ffi 
ti=rl11tu; ep Jifr:l£ffi-=ffli9:Ef!.lli~1rr1~Ef!. 1ir5f□ffiti=rl11t!JEf!.llizJsJ 1¥1 ·1'-Ef!.lli o 
[ 0059] T 00 ~ ~ A ti~ vtl xi* R l3}j -l3} 1t *--~ ffe t'Hffi !fl iJl a}j ; 00 7 7J * R l3}j A 1$ ~ vtlf£ lf¾ 
1¥1 ff- fit M ffi ti 1J ~ 1¥1 mt ti~ ~ 00 ; 00 8-jg ;;$: :0:. a}j A 1$ ~ vtl tJl1: ff¾ l't{J ffi fi. ft AA f's] jjfil JJ□ jlj ff-{it 
$ it L 1¥1 Ef!. llilF :~ 00 " 
[ 0 060 J ~ ir 00 7 -'=5 00 8 Jifr ~ , :zls: :0:. a}j A ti~ VU * ffl ffe Jtt :i:t JJ,j( 1rfl ffi fi Jtt fr ~ • 1t o Y N AND IAJ 
w~¥-mmoo1¥1¥1--w~•itnm,*~ffi~m,~fr~W~•itL~a-1--®~ffi~ 
Ef!.lli' ~m1A1-f !J.iziiE- ''#IJWT Jifr:l£ff-fit$ic~Nffi .!=;Jjljffi- § tlil~ m; P□ 5IH5t~Jt:j1Jffi- § 

tlil~ fj_, Wffl~-lllil'tg Ef!.lli~tiffiti; £1[LlLttti, 1IiLlfr!J&iiE-tJ:;gf q:i :0:.fJil,~ 1'-ff-fiti(! 
5L 1¥1 ,~ fj_ Ef!. lli B t2 ~ r,$e -~ :it: jlj ffi - § tli I~ m ; fr T - JJ,j( lftl xi Jifr :l£ ff- fit .!fl ii: tA ff t,$e ~ :rrp tlJ ; 
fr Jifr :l£ffi ~ tLTT t!J tJ:; gf a{) T - Ji,}~ lftl 1A fr fuziiE = , #IJ WT Jifr :l£ ff- fifr $ fc ~ N r,$e 1=g jlj ffi = § tli ,~ 
fj_; P□ 5'!~~:it:JIJffi= § t~J~m ,fffrT-llik1rfl ffl $j-®1¥J Ef!.fuffi'Xffiti; tlT*, ~milJ 
ffi fist * , ::r- N :ilt 1i lliz iiE , 1I -ti xi Jifr :l£ W fm • fc IA. 1i ffi i¥ ;Jt-1J t!J 11 ~ ffi ti~** ; Po 51! !J& iiE .: :: 
q:i , Jifr:l£ ff-{if !fl iG !fl~ fj_ Ef!. lli:it:Jljffi = § t5F I~ fj_, Y!IJ ~ ~ffi fi :j:t:j] t!J1I~~ f~m!R o 
[ 0061] oo 9 -jg* m * :o:. a}j ~ 1ifil wu:m 1f¾ 1¥1 tliUi JJtt * ff ffi ~ 1¥1 ~~fr~ Wfit !fl ic ag ,~ 11. Ef!. lli 
7]\. ~ 00 0 AA 00 91 my ~ t±:l ' jffi :ct !J& iiE -st Jifr ~ff-fit. jc !fl I~ fj_ Ef!. lli f.)J ,m ti § tli I~ 11. ' ffi ti~ 
lfl7J\.~m~$1~ ;;®u!J.iziiE-st, Bt2.~ff-f*$iclfll~UiEf!.lli:0:.'1:T~ ,JltS1 ,MUi~lfl?t 
~ m ~ 1t ~ ; w frt2.u N,x ffi i¥m , -ff!! 5J\. Wfit • ic 1¥1 ,~ m Ef!. lli rn r w,,X ffi ~ rm fr~ , JA rm 
mi/J, T~1'-ffili~B<J'.St~,/11~ o 

[0062] 00 1 on$ 11. ff-fit !fl iG (MLC) *ffl ;;$: :0:. a}j ~ ME WLlf¾ff¾lfl ffi ti1Jft-"=5 * ffl ;t§ *tti~ffi 
f1I 1J1t Jtt1i- ffi ~ !fl ff- fit. jc I~ m Ef!. lli 5t ~ xi bl 00 0 AA 00 *my~ t±:l , * ffl * :0:. a}j ~ jJfil f:vLl tJl1: 
~ 1¥1 ffi ~ 1JitJtt fr t,$e ti , ~H~ 1¥1 ff.fit$ 5G I~ fj_ Ef!. lli 5J\. ~ J! ~ , ~ Jlt, m Y t£ ~ ff- f* ~ B"J ~if 
D f□ {5F,:ffl ~ ·r1=. o 

[oo63J fr:zls::O:.SJ3 ITTL TX* ,JiJr:l£ff-fit~m y-Jg = ~i.Wfit~; *·-----tJ:;±11! ,-Jgm y3O NAND 

IAJ ff-~ 0 JiJr:l£ff-fit~filttf§.::f~~ ri¥ffl~1q Y». Ef!. ffei1¥~£atq O Jlt1'r' :zls:Jx l3}j ~~m!i: WLl~ffl 
T ${1.ff-1*$ic (SLC) ,MLC-. ·•••~ firff-f*$jc (TLC) glZ::l'rJ!$1irff-fi1$jc,, 
[oo64J ~r L:l£1Jit, Jtta-@i-0011, ;;$:Jxa}j ~MlivLl~1Jl1:1f¾ T ·;frfiff-fit~MUi~t!J~I100 
:tm 00 fife~, Jifr:l£~I 1 Ofiltt: 
[ oo65J 1,1 WT :r~ tR: 11 , m r fr Jife:l£ W 1it ~ 1¥1 w 1* • x t2. ffi ti ;W3 ~ffi -m -i& ~ 1tt: m , i,J WT Jifr 
:l£ff-fit$JG~N1i~ffi=fflw~{tf:; 
[ 0066 J ~ trJtltk: 12, m r xi r ::r- ;W3 ~ffi = m tx ~1tt: 1¥1 ff-fit• jc, ~ tlJ xi ~w 1'X 1A1rffi;fi o 
[ 006 7J fr---~ 1Jfil W~ q:i , Jifr:l£ffi --- ffl ,&-~ 1tf: n Jifr:l£ ff-1* $ JG 1¥1 I~ 11- Ef!. lli * r ~ r ffi--- § tli 
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1~11t; Jifi:l£ffi= mi&:?k1tf:3/9Jifi:i£ft1~-'¥l5tl¥11~11t~1±:kr~rffi= § t,,f-1~11t: ~q:i, JiJrJ£ffi 
=§~~ffi:kr~r*:l£ffi-§~~ffio 
[oo6sJ ft -~JJtl!VU q:i, JiJr:i£ft1~~~ti7Jiv:ittrt:H71alft~l~, 
[ oo69J Jifr:l£t~ tiJ t~~ 12 , ~ ffl r ftJiJr:l£ ft 1it ~ 1¥1 ft fit. -'¥t 5t ~~~ti ii JE ffi-m i& 9k {tf= J§ , 

ft r -it ,lft xt Jifi:l£ ft fit• 5t1Afr~ tiJqJ tu; 
[ 0010 J Jifr:l£ ¥1J lffi t~~ 1 1 , JH* ffl r ftJiJr:l£~ ti JqJ tiJ iv~ 1¥1 r - it lift J1J lffi Jifr:l£ ft {it. -'¥t n.~ 
N 1Jii JE ffi-= mi& :?k{tf= o 
[ 001 n ft-~ iiffi: ilfu q:i , Jifi:l£1~ tut~~ 12, ~ ffl r frJ=ifi:l£ W1,1: 1A fr~ ti 1¥1 iv 1311§ , xt J=ifi:l£ ft 
fit. -'¥l n.1Aff ~titrp tiJI'[~~ti~i1iJR o 
[oonJ ft-~tfm {lfu q:i, JiJrJ£1~tut~~12, ~fflrftJiJr:i£ft1it -'¥t5c¥liiJEffi-ffii&:?k1tf:~tr1A 
frB1 JiJr:i£ffifirlti q:i, t'.'2tiJJ:iJr:i£ft{it -'¥l 5Llfl 1fl~_t:1JQt\<;ffi -ffli&~lli: ftx1 J=iJr:l£7GiliiJEffi 
=mi&:?k#lflft~-'¥tn.W~~ff~~~.~~*:l£ft~J¥ljcl¥J~~_t~t1<;ffi=ffii&~lli; 
A q:i , Jifr:i£ ffi-= ffi i& ~ lli * r Jifr:l£ffi-ffl i& ~ Ek o 
[ 0013J ~ ~ m f3)j a1 ~ , * 1t f3)j t~1~ 1¥1 ft fit .ff~~~ tiJ ~Ji~ J1tl! vu-'=3 ft fit~ tffia fi Jfit ~ JJfil 
vu~ r ~ - t~ ,~,; ~ ~ /]fil vuJifiictl<; 1¥1 iZ* 1f ~ q:i ~1Z**1iE ~JsJ , ft ::r: ,!ft~ 1¥1 ti 6c r , PT Y 
{3:~~H-ir o 

[ 0014 J Y _t J=ifr :l£ , N 3/g * 1t f3)j 1¥1$'11*~ JJtt! vu ITo B , :# ~ F ffl r ~tHit2fs: 1t a}j 1¥1 {JiHP m ~ , fL ft 
*'fe..a)j 1¥1fl1$;f□ ~JniJz ~ JiJr1tl¥11:ffAI1~~, ~~ ~~;f□~:itt~, :b>Jg'E1~ft*'fe..!3)j 01 {5f:tf=1 
m~Z~o 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

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

First Named Inventor/Applicant Name: Zilong CHEN 

Filer: Donald J. Featherstone/Julia Vang 

Attorney Docket Number: 4123.0850002 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 320 320 

UTILITY SEARCH FEE 1111 1 700 700 

UTILITY EXAMINATION FEE 1311 1 800 800 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1820 
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Electronic Acknowledgement Receipt 

EFSID: 42768077 

Application Number: 17324877 

International Application Number: 

Confirmation Number: 8686 

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

First Named Inventor/Applicant Name: Zilong CHEN 

Customer Number: 26111 

Filer: Donald J. Featherstone/Julia Vang 

Filer Authorized By: Donald J. Featherstone 

Attorney Docket Number: 4123.0850002 

Receipt Date: 19-MAY-2021 

Filing Date: 

Time Stamp: 17:20:15 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1820 

RAM confirmation Number E20215IH20340027 

Deposit Account 

Authorized User 

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

Micron Ex. 1002, p. 81 
Micron v. YMTC 
IPR2024-00793 



File Listing: 

Document 
Document Description File Name 

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

288493 

1 Miscellaneous Incoming Letter 
2021-05-21-Cover-

2 
Letter-4123-0850002.pdf 

no 
0aa 1 08e04aa96396a3aa87d3379a042ca 1 b 

29e24 

Warnings: 

Information: 

362568 

2 Transmittal of New Application 
2021-05-19-Utility-

no 1 
Transmittal-4123-0850002.PDF 

878fe6a49cc4 7f6d841926a927939cb8d0fb 
dec4 

Warnings: 

Information: 

1256346 

3 Application Data Sheet 
2021-05-19-

8 
ADS-4123-0850002.PDF 

no 
1ea217740114533eea8ac1Sfc4cb6f8c3f12t 

11, 

Warnings: 

Information: 

124384 

4 Oath or Declaration filed 
2021-05-19-Declaration-

4 
Assignment-4123-0850002.PDF 

no 
21 efce808c5b235197ba2fa 1 bf0ac08e5a4a 

8805 

Warnings: 

Information: 

394120 

5 
2021-05-19-Utility-

yes 33 
Application-4123-0850002.PDF 

afe926a00 b 7 c64 3 0c 12 9 5 f36e4 2ee4f96a62 
7ab9 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Drawings-only black and white line drawings 26 33 

Abstract 25 25 

Claims 21 24 
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Specification 1 20 

Warnings: 

Information: 

1420676 

6 Power of Attorney 
2021-05-19-

2 
POA-4123-0850002.pdf 

no 
c9 b6385 9d a6c4d 3d 23071 04 9a 13 efc 7 e 3 58 

afe4e 

Warnings: 

Information: 

173697 

7 Transmittal Letter 
2021-05-19-IDS-

7 
Pleading-4123-0850002.pdf 

no 
18e82c4cd456153a68f5f57b68f68c1 72dbd 

26c7 

Warnings: 

Information: 

154749 

8 
Information Disclosure Statement (IDS) 2021-05-19-slDS 1-

1 
Form (SB08) SB0Sa-4123-0850002.pdf 

no 
0dbc8928589f4ae40b1 Sad2641ff71 ddffa2 

783 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

196952 

9 
Information Disclosure Statement (IDS) 2021-05-19-slDS 1-

1 
Form (SB08) SB0Sb-4123-0850002.pdf 

no 
1 b3dcee31 d1176b62c87004e73bd1fb8c9a 

c6dd0 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

119011 

10 Non Patent Literature NPLl ISRWO.PDF no 6 -
Se 1 b4f1 2a25317838cdb4f71 ff3b20dfc2c91 

Od1 

Warnings: 

Information: 

495239 

11 Foreign Reference FP4_CN109979515A.PDF no 15 
4abd7872daa440ab5ff2b0001 b1114c80d2 

SfcSa 

Warnings: 

Information: 
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34851 

12 Fee Worksheet (5B06) fee-info.pdf no 2 
4353df7f4459bfc4cb5f1 31 be986c5337b29 

9e7c 

Warnings: 

Information: 

Total Files Size (in bytes) 5021086 

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 AQQlications 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 AQQlication 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 AQQlication 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. 
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DONALD J. FEATHERSTONE 
DIRECTOR 

202-772-8629 
DONF@STERNEKESSLER. COM 

May 19, 2021 

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

Sterne Kessler 

Re: U.S. Non-Provisional Patent Application under 37 C.F.R. § l.53(b) 
(Continuation of Appl. No. 16/729,838; Filed: December 30, 2019) 
Appl. No. To Be Assigned; Filed: Herewith 

Commissioner: 

For: METHOD FOR READING THREE-DIMENSIONAL FLASH 
MEMORY 

First Named Inventor: Zilong CHEN 
Our Ref: 4123.0850002 

The following documents are transmitted herewith under 37 C.F.R. § l.53(b) for 
appropriate action by the U.S. Patent and Trademark Office: 

1. Utility Patent Application Transmittal Form (PTO/ AIA/15); 

2. Payment made electronically for $1,820.00 to cover: 

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

3. Authorization to Treat a Reply As Incorporating An Extension of Time Under 3 7 
C.F.R. § 1.136(a)(3); 

4. U.S. Utility Patent Application entitled: 

METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

and naming as Inventors: Zilong CHEN; Xiang FU 

the application consisting of: 

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

Sterne, Kessler, Goidsteiri & Fox PLL.C, i 1100 New York Avenue ~~W i Wa$h!ngton, D.C, ;woos 
P 202.371.2600 I F 202,3712540 stemekessler,com 
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Commissioner for Patents 
May 19, 2021 
Page 2 

b. A copy of the signed Inventors Declaration, as originally filed in prior 
U.S. Appl. No. 16/729,838; 

c. A specification containing 25 total pages: 

1. 20 pages of description prior to any claims; 

11. 4 pages (20 claims); 

111. a one page abstract; 

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

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

6. An Information Disclosure Statement (IDS); 

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

8. Form PTO/SB/08b (1 sheet) listing 1 document (NPLl); and 

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

The above-listed documents are filed electronically. 

Correspondence should be sent to Customer Number 26111. 

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

DJF/M-Y/jcv 
Enclosure(s) 

Respectfully submitted, 

STERNE, KESSLER, GoLDSTEIN & Fox P.L.L.C. 

/Donald J. Featherstone/ 

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

Sterne, Kessler, Goidsteiri & Fox PLL.C, i 1100 New York Avenue ~~W i Wa$h!ngton, D.C, ;woos 
P 202.371.2600 I F 202,3712540 stemekessler,com 
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DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

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

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

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

• Drawing 

At the time of document entry (noted above): 
• USPTO employees may access SCORE content via DAV or via the SCORE web page. 
• External customers may access SCORE content via PAIR using the Supplemental Content 

tab. 

Form Revision Date: March 1, 2019 
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Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

NATURE OF CONVEYANCE: 

CONVEYING PARTY DATA 

ZILONG CHEN 

XIANG FU 

RECEIVING PARTY DATA 

506680901 05/25/2021 

PATENT ASSIGNMENT COVER SHEET 

NEW ASSIGNMENT 

ASSIGNMENT 

Name 

Name: YANGTZE MEMORY TECHNOLOGIES CO., LTD. 

EPAS ID: PAT6727719 

Execution Date 

03/09/2020 

03/09/2020 

Street Address: NO. 88 WEILAI 3RD ROAD, EAST LAKE HIGH-TECH DEVELOPMENT 
ZONE 

City: WUHAN, HUBEi 

State/Country: CHINA 

PROPERTY NUMBERS Total: 1 

Property Type Number 

Application Number: 17324877 

CORRESPONDENCE DATA 

Fax Number: (202)371-2540 
Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 2023712600 

Email: jvang@sternekessler.com 
Correspondent Name: STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
Address Line 1: 1100 NEW YORK AVENUE, NW 

Address Line 4: WASHINGTON, D.C. 20005 

ATTORNEY DOCKET NUMBER: 4123.0850002 

NAME OF SUBMITTER: DONALD J. FEATHERSTONE REG.NO. 33,876 

SIGNATURE: /Donald J. Featherstone/ 

DATE SIGNED: 05/25/2021 

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

Total Attachments: 4 
source=Declaration-Assignment-4123-0850002#page1 .tit 

source= Declaration-Assign ment-4123-0850002#page2. tit 
source= Declaration-Assign ment-4123-0850002#page3. tit 
source= Declaration-Assign ment-4123-0850002#page4. tit 
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Atty. Docket No. 4123.0850001 

COMBINED DECLARATION AND ASSIGNMENT 

DECLARATION 

As the below named inventors, I hereby declare that: 

This declaration is directed to: 

D The attached application, or 

IZ! United States application or PCT international application number 16/729,838 

filed on December 30, 2019 

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

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

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

ASSIGNMENT 

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

2034285-0IIE549i>-IO. 218. 20. 65 
32766-09/03/2020 IO: 28 

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

(b) in any and all applications that claim the benefit of the patent application 
identified above in part (a), including non-provisional applications, continuing 
(continuation, divisional, or continuation-in-part) applications, reissues, 
extensions, renewals and reexaminations of the patent application or Letters 
Patent therefor listed above in part (a), to the full extent of the term or terms for 
which Letters Patents issue, and 
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Appl. No. 16/729,838 
Atty. Docket No. 4123.0850001 

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

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

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

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

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

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

2031285-0l!E519P-10. 218. 20. 65 
32766-09/03/Z020 10: 28 
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Appl. No. 16/729,838 
Atty. Docket No. 4123.0850001 

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

LEGAL NAME OF INVENTOR 

Inventor: Zilong CHEN Date: 

Signature oflnventor: ___,Z.e::........::ilo_~....-l---=G....:...H_,_£---'N--'--------------­

LEGAL NAME OF INVENTOR 

· Inventor: Xiang FU Date: 

Signature oflnventor: ___ X;__1_' 9i_-H-_}_,__<t\._;_ _______________ _ 

2034285-01 IE549P-!O. 218. 20. 65 
32766-09/03/2020 IO: 28 
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SCHEDULE A 

Appl. No. 16/729,838 
Atty. Docket No. 4123.0850001 

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

Application No. Filing Date Patent No. Issue Date 
PCT/CN2019/l 12728 October 23, 2019 

OTHER INTERNATIONAL APPLICATIONS AND PATENTS 

Country Application No. Filing Date 

14487295 _ 1.docx 

2034285-011E5AAP-IO. 218. 20. 65 
32766-09/03/2020 10: 55 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 17/324,877 

APPLICATION AS FILED - PART 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 320 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 700 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 800 (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 480 = 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 1820 

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. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
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 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

17/324,877 05/19/2021 2827 1820 4123.0850002 20 2 

26111 
CONFIRMATION NO. 8686 

FILING RECEIPT 
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK AVENUE, N.W. 1111111111111111111111 m~mll!~HHH~!ll lllll 111111111111111111 

WASHINGTON, DC 20005 

Date Mailed: 05/27/2021 

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

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

lnventor(s) 
Zilong CHEN, Wuhan, CHINA; 
Xiang FU, Wuhan, CHINA; 

Applicant( s) 
Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA; 

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

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

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

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

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

page 1 of 4 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

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

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

Projected Publication Date: 09/02/2021 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

Preliminary Class 

365 

Statement under 37 CFR 1.55 or 1.78 for 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 
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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). 

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 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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1. -tirffl rxt~F§}~ttq1iti&t~1A1fitlfxt*ft8{]tslt, m~1i~~1!1=rt: 
x-,fm;:j:f l't{]fil:~t,m1E ~ ; 
fPJ J=iJrlF1~Jlffnff ±iEWU.mimtt ~lli ; 
rerPJ~m~*~§i=pm;ffITT*~*~ITTm~±mtt~lli~~7'J~Ifx~tt; 
rPJ J=iJr m; :rt 8{] * ~ * tm J=iJr~ iilfx ~lli ;t~ R. 
iilfx1Etf~~iLlmm;1fl't{]*~l't{]q1ffi-'¥xl't{]~17i5° 
2. !lOfJUfLl~* 1 J=i/r~8{]1Jm, Jlt- w1!1=rt : 
~rPJmm;ffITT*~*~m~~Ifx~lliz$remm;ffITT*~a~o 

1/3§[ 

3. :tiofx.%Ll~* 1 m~811i1t, Jti=p rPJJ=ifi~*~*i1o±mtt~lli1!1=rtJ-J .. 4~i!ir~m;~81* 
~iu4~i!ir~m;~ ag *~ rPJ *~''ITnff:1:-tl!.*JJoJ=iJr~±mtt ~lli 0 

4. !l0fx.%Ll~* 3 ?Jr~811i~~, Jti=p ~ lOns fLl lO000ns 81filiisJt-HsJ [P]?Jr~*~Jlflnff:l:fil* 
1JO?Jr~im,;ii ~lli o 

5. YO:fx.%Ll~* 1 J=i/r~811im, Jti=pYf~*~*N?t7-J:l:):J1!1=rt-~*~£~**~8115-i" 
tJL # JiJ=iJr~im:ii~lliit*1JofLl4ij:~tllo 

6. :tiofx.%Ll~* 1 J=iJr~811Jm, Jti=pitlfxq1it1¥x81~17i5J1t-----w'E1=rt = 

~-mm;ffITTq~-ftITT~ffi~lliITT~~;~R. 
!~ilJ1Htm15~ fLl Ji/rm; ff 81 q1ffi • 5t 81 Ji/rm; 1il~ 81 ~lli 81 ~ f,t o 
1. :tiofx.%Ll~* 1 J=iJr~811Jm, Jlt-----·w'E1=rt: 
§rPJm~*~*~m~±mtt~lli~~±m~m;~~ff~~m;~~ff;& 
§ tt~,*1Jo fLl J=i/r mi :rt 81 * ~ ITT imii ~lli ~~ 7'7 J=i/r ~ ~ Ifx ~ lli # Ji rPJ J=i/r mitt 81 * ~ *1Jo 

J=iJr~iilfx~lli~, ~lmJ=iJr~~m;~f*ff o 
8. :tiofx.%Ll~* 7 JiJr~ITT1ilt, Jlt-----·w~=rt : 
~iilfxm~q1ffi-'¥X81~1li5Z lW, §mm;tf 81*~ 81 ~lli ~fitfLliilfx ~lli ~f ~, 

~{jz ~im?Jr~~mi~f*ff 0 

9. -----tir ffl r xt ~ F §} ~-r1 q1ffii&t ~1Aif iilfx t*ft 811il!, JiJr~1ilt'E1 =rt : 
xtm;ff811iz:~tJJ11E ~ ; 
rPJm~*~~ff~*~im:ii~lli#li~~rPJmm;ffITT*~*~~Ifx~lli;~R. 
ii Ifx it t~✓15 f Ll Yr m; ff 81 * ~ 81 q1it-'¥ 5t 81 ~17i5 ° 
10. :tiotx.%Ll~* 9 m~811i¥!, Jti=p fPJ?Jr~*~*1Joim:ii~lli 'E1t15J.A4~i5:T~mi~81 

*~~~i!ir~mi~ITT*~rPJ*~~ff~*~Yr~imtt~llio 
11. !l0:fx.%Ll~* 10 J=i/r~817J¥!, Jti=p ~ lOns fLl lO000ns l't{]filiG~fs] fPJ?Jr~*~Jlffnff!t!! 

*110?/r~im:ii ~lli 0 

12. :tiofx.%Ll~* 9 m~811ilt, Jti=p J=iJr~*~*&JJ'-7-J:l:):J'E1t15--*~~$**~ITT15-~ 
i'li, # liJ=iJr~im:ii~lli*N*i1ofLl4ij:~tllo 

13. !l0fx.%Ll~* 9 m~811i¥!, Jti=piilfxH1it•xITT~fflJlt··w'E1t15 : 
~-mm;ffITTH~-'¥5tITT~ffi~lliITT~~;~R. 
~~1J1uitm~fLlJ=iJrm;1f81H1itJ¥ft81J=i/rm;{iz:~81 ~lli81~1t 0 

14. -# ffl rxt~F§J ~-r1H1iti&t ~1A1fiilfx1*1i:811i¥!, ?Jr~1ilt'E1=r15 : 
%~$~*~ffl,4ij":~*~ffl$'E1ffl-*~~$~*~; 
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~m~*~m~m~*~~ff~JJfil~mttEf!.lli; 
re~frm~*~§i=p~ff~*~JJfil~~mttEf!.llia~~~~Ef!.lli; 
~m~ff~*~JJfil~m~~~Ef!.lli;~R 
ii~ fffi'.ffl~ fLlfifr~ff sf.J *~ sf.J Zf 1it-!fi :n:~ ~ffi o 
15. tz~rtXlLl~* 14 Jifr~Bf.J1J;\t, it!:-·w'E1t15: 
fr~m~ff~*~JJfil~m~~~Ef!.lli~~rem~ff~*~~Ef!. 0 

2/3§[ 

16. tzotxlLl~* 14 m~s1.J1J1t, Jt:i=p ~PJr~*~JJfil1JomttEf!.lli'EL:ttf~JfflJA1i1~~ium 
~~~*~ffl~~ff~m~*~)Jfil~m~mttEf!.llio 

17. tzotXlLl~* 14 ?fr~Bf.J7Ji!, Jt:i=p ~ lOns fLl lO000ns EtSfil:lES11'sJ ~?Jr~*~Jl@-fff!i!! 
JJfil:IJO?Jr~mtt Ef!.lli o 

18. tzotXlLl~* 14 m~sl.Jjj·1t, ;iti=pij~Zf1it-!fi5GBI.J~ffi~'E1t15 : 
~•m~ff~11~•x~~ffiEf!.lli~~~;~& 
~ilJJU 1&:ffl~ f Ll ?Jr~ ff sf.J Zf 1it-!fi 5G sf.J ?Jr~ 1fl: ~ sf.J Ef!.lli sf.J ~ 1t o 
19. ----·frr ffl rxt~F~~'r1111*~~1J\Afw;~~1ts1.J1J1t, PJr~1J1t'EL1t : 
*~%~*~ffl.~~*~ffl~'E1ffl~**~; 
~m~*~m~m~*~~ff~JJfil~mttEf!.lli#H~a1~m~ff~*~JJfil~~~Ef!. 

lli ;~& 
w;~ fffi'.ffl~ fLl ?Jr~ ff sf.J * ~ sf.J 111* -!fi 5G sf.J ~ffi 0 

20. tzotxlLl~* 19 m~s1.J1J1t, Jt:i=p ~PJr~*~JJfilJJomttEf!.lli'E1:tt1~JfflJA~~~fLl$m 
~~~*~ffl~~ff~m~*~)Jfil~m~mttEf!.llio 

21. tzotXlLl~* 19 m~sf.J1J¥!, Jt:i=p ~ lOns fLl l0000ns Bf.Jfil:lES11'sJ ~?Jr~*~JIID-fffti!! 
JJfil1JO?Jr~mtt Ef!.lli o 

22. tzotx.lLl~* 19 m~s1.J1J1t, Jt:i=pi$;~Zf1it-!fift~~ffi~'E1:tt : 
~-m~ff~ff~-!fift~~ffiEf!.ffi~~~;~R 
!~ilJJHffi'.ffl15~ f Ll ?Jr~ ff sf.J 111*-!fi ft sf.J m ~ 1i'l ~ sf.J Ef!. lli sf.J ~ 1t o 

23. -----·;frpffl rxt~F~~'r1Zf1*~~tJ\Afi$;~~1tB17J¥!, ?Jr~7J¥!'E1t15: 
fr~j a1 ~ PJr~*~JJfil:/Jomtt Ef!.lli ; 
xt~ff as{fl:~tff-t1E Ef!. ; 
re~ fr?Jr~ *~ § i=p~1f s1.J*~JJfil1Jo ~Pfi~mtt Ef!.llia~~it~ Ef!.lli ; 
~m~ff~*~JJfil~m~~~Ef!.lli;~& 
ig;~ fffi'.ffl1'i-fLlfifr~ff Bf.J*~ sf.Jl11*-!fi xsf.J~ffi 0 

24. tzotxlLl~* 23 m~s1jj·1t, itl:--w'EL:tt : 
§~m~*~JJfil~m~mttEf!.llia1~m~~~~ff~m~~~ff;R 
§re~m~ff~*~JJfil~~m~mttEf!.llia~~m~~~Ef!.lli#H~m~ff~*~ 

l1filJJoPJr~ii~ Ef!.llia1, ~Wrm~m~~1*ff 0 

2 5. tzo tXlLl ~ * 2 3 Pfi ~ ~ 1J 1t, Jt i=p § JJfil no Pfi ~m tt Ef!. lli a1 , m~ 1i1 ~ ~ 1* ff 10 m ~ 
¥~~~1tff:l:)J~mo 

26. tzotXlLl~* 23 ?Jr~B17J¥!, j£~w'E1t15 : 
fr~~m~11~•jc~~ffi~~.§m~ff~*~~Ef!.lliEf!.~~~w;~Ef!.ffiEf!.~S1, 
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~ t1Jc ~ im.Jifr~ ~ JZ1 lMt ff " 
27. -tzo;t3U¥Ll~* 23 m~BI.J::iJit, :it!:~tv-§115 : 
~~mJZ1ff~*~Efil~m~~~~ffi~$remJZ1ff~*~~~o 
2s. -tzotz:fu~-1< 23 m~s1.J1J1t, Jti=pii~m~Zf1it$xst~ffl:it!:~tv-§=rr!i = 

~•mJZ1ff~ZF~•x~~ffi~lli~1t~;~R 
~iYlU itf,d;--JU JifrJZ1 ff BI.J Zf 1it $ x BI.J Pfr JZ11IL ~ BI.J ~lli BI.J 1t ft 0 

29. - ·frp J=§ r xt~~!/J ~·ti Zf1itw ¼tA1Tii~t* 1t BI.J 7J¥!, m~::iJi!-§115 : 
~ Jifr JZ1 tf BI.J * ~ nfil tm ii~ ~lli :ff _§JAJ S1 ~ Jt 5K BI.J * ti nfil 1Jp im..ct ~lli ; 
xt JZ1 ff as ,lil ~ -fff[ JE ~ ; ~ R 
ii~it~'frJUJifrJZ1ffBI.J*~BI.JZf1*$x~~ffl 0 

3/3§[ 

3o. -tzo;tx:fLl~* 29 Pfr~~1Ji't, Jti=p §M!!1JoPfr~ii~ ~lli~ill.ct~ffiS1, ¥ffiffiJZ1~1*ff 
;f P ~ JZ1 ~ 1* ff ±t ~ im. G 

31. -tzo;tx:fLl~* 30 Pfr~s1.J1J1t, :itl:-----w'§=r!.lil.ct~ *~nffiJJom~~~~lli~.lil.ct~lli 
*reJZ1ff~$~~m~~'fr~*~,~~~ffim~~JZ1~~ffo 

32. -tzo;tx:fLl~* 29 m~s1.J1J1t, Jti=p~~Zf1it$itsl.J~fflff-§=r! = 

~-mJZ1ff~Zf~$ic~~ffi~ffi~1t~;~R 
~1Y1u 1Btf~i;--JU m JZ11t as Zf 1* • x as Pfr JZ11,, ~ st ~lli st 1t ft 0 
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[ ooo 1J :t§ * $ iJ 1¥13t)(. 5 I ffl 
[0002J *$1J~* 2009 ::¥ 4 J§ 14 am:Y:1¥Jff00-1¥-:-fIJ$iJffJu% 10-2009-0032250 as{t 
5ttX, i:ij'.Jt~$ pg~ im.tt 5 I ffl :HA* ::st q:i ,. 

tl#:~Yi±~ 
[ooo3J *'9..S}jwl!z.- ·#ffl rxt~F~;K'r±WfitW:¼1A1rit~tiftas-JJ1t, * liJtJtwR· 
tir f:ft$ &:it!: it~ 1jdi: 1¥.J PT3 'f± BI.J 'ffl T xt~ F ~ ;K'f1 Wfit W: ¼1AAT it~~ 111=: al.J-Jf it 0 

.::lt-52..-!,±--,I,!­
~ ;r-.j)(/1'-

[ 0004 J tE ~ F ~ ;K'r± Wfit W: ¼ 1¥1 ~~ 1* 111=: 4i , PT l-2J. ±mtt 1PJ *~ ~m~ JU JZ1~ as * aJ.J 1fl ~ nfil tm 
ffi ft~~ EE:, IPJ iN ~f/Ih1;-JU JZ1 ~ BI.J Zf:fit J'(l 5t 1¥1 '¥ ~ nfiltm ~~ ~ EE: :H Ji~~lJ!U:fJn ft ~ 1\r ~ 1¥1 ~ 
lli ~ f 1¥J1t11.' *~~~ffl 0 

[0005J 00 1 ¾ffl r 00 ~ B~o BI.J~F~ ;K'f1Zf:fitW: ¼1¥1 rbl H!BI.J i"fLlf!,[00 a 
[ 0006 J ~ Jffl 00 L ~ F ~ ;K 't1 Zf: fit W: ¼ ~ :rt tE ¥ ~ 1* ft JI£ 10 _t % JJX BI.J =t ~ '¥ ~ WLO JU 
WLn ( Jtq:i n ¾§fl~) o ¥~'¥~ WLO JU WLn iN%JJXfr~JZ1~ SSL :,fPi1ffim;~ DSL zJs] o % 
~'¥~ WLO JU WLn, ~m;~ SSL ;fPtffiffim;~ DSL q:i BI.J'BJ:~tPJl~~*BI.JmttJ, fr ~m:ttJ q:i, fr¥ 
~1*f1fi£ 10 --1.%JJXfflt~{g~hf 12,¥¥-:'i=fflt 14, ~:fr-Et~ 16 ;fP~mUfflt 18a frr~m;~ SSL ;fP 
i1ffim;~ DSL q:i %JJX BI.J ~ :fr-Etm 16 BI.J'BJ:-1'-BI.J·-----$5:t q:i %JJXttiM!-rL, 83 .llttEi¥-:'i=fflt 14 ;fP~mU 
fflt 18 ~m-g-a Jltj~, fr~m;~ SSL !cj$~'¥~ WLO JU WLn zJs] ,fr~~'¥~ WLO JU WLn Z 
fs] l-2).l!z.fr't:~'¥~ WLO JU WLn !cji1ffim;£t DSL ZfsJBI.J¥~1*f1ll£ 10 4i%JJXm!R lOa~ 
[0007] 111=::1/;J-------t-fjtl-=f", :fij£T *r*Nms-JU'¥~4i 1¥.Jm-=.'¥~ WL2 aSHfitl'(lJta{]it~t* 
ft., 
[ ooos J tE ~ F ~ ;K ·r1 w fit W: ¼ 1¥.J it~~ w 4i , 1m --1. m j£, 1PJ iN ~ m ii,. JU~ it~ as w fit• x 
l'i{]t'L~M!:boflnft ~~llio 1PJiN~f~~JU7Km;~BI.JZf:fitl'(l5tl'i{]'¥~ WLl JU WLn nfil1Joim.tt~lli, 
:H li1PJiN~ms-JUm;~B{]Zf:fitl'(lic1¥Jm-=.'¥~ WL2 JJ-m1JOit~~llio 
[0009 J i,to *fifrm; Zf:fit. :ic¾fjj ti BI.J. ic:H Ji *~Jlm tm JU m m;1f BI.J m ::: '¥ ~ WL2 1¥.J it~ ~ 
lli~f~rfjj~l¥JJ'(licl¥J~ffi~lli,ffl¾frJ3/TJZ1Zf:MJ'(lftTOO&~%JJX~m 0 fr~#M~ 
T, tEIPJ~m;tt SSL JJ-m1JO~im.~lliZlVT, iN~mi5fU~m;~ SSL s{]~m;El1if*ff1~iH~ffr*WriJt 
~offl.llt,tE~JZ1El1i~ffT~&&~%JJX~mo~_tmj£,~*~JZ1El1i~ff~mJZ1Zf:MJ'(lic 
tP)(tr*WriJt~, 13~¾ PTf:fttl::\fNfr*WllR:l:B-tZfsJ ~lli~f --1.TTBI.JitJmTTllifYl~o ~Jffl00 1, 
fr~:Qg~ SSL ;fom ~-*~ WL2 zrsJ l'i{]¥~1**1 JI£ 10 q=ipJf:fttl::\:EJlitJmTT lli O ftITTJ, frlj!]~¥ffiffi 
m;~ DSL B{]-='¥:~f*f1fi£ 10 q:i~tl::\:EJlytJmTT&o ~¾[E]:1/;J IPJ¥ffiffim;~ DSL nfil1JO~im.~lli, l-2).ff: 
1E1il~ BL 1¥.J ~&tt'±5JU~~IR o 

[ 001 0] i,to _tmj£, !ZO * Jt q:i ti::\ :EYUtJ m TT fu 1¥.J !R :l:Bj;f P Jt q:i y)t ~ ti::\ fJl ytJ m TT fu a{] !R ~ Zf: fr T 
ffl~l¥]$q=i,ffl¾PT~frJt4itl::\~~mTT&l¥JIR~~Jtq:i&~tl::\m~mTT&l¥JIR~Z~% 
JJX~~tm, !El.lltPTf:ft~~~~-=f- 'e' o t~JJ!J:1:-tl!.¾, EBr~~-=f- 'e'AJf:ft~~JUlA~~m;~ SSL 
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B'-1 :n rPJ ;3m:m ~ ff 1it • 5t as ff 1* • x i=p , IE! 11:t ff 1* • 5t as ,~ m ~lli 5t :rrr1=iJ ee:~ ~ i}J O ep , EB 
rfil ~ -=f- 'e' Bf.Ji~ A, Jifr t;J3iJfc!e:xt1Bttl~'2lJU~=*~ wu Bf.Jff1i1l'j'L5t;J:Atr~ttfl~ Bf.J$x~li 
~{to 
[0011J Yo~yo_tJifrJ£1~m~lli~i}J, 13~¾~fx.PTfc!e:ey:~W1itl'j'L5tEJI.J~ffl, ITTJ Ji PTfc!t:l:i1Jo 
W1i11'j'L 5I: Bf.JI~ m ~&0' ~ Bf.J ~BE, ~PT et~ ~i11£i~:111J ¾$ tli 1'j'I. 5t (MLC) Bf.JPT3tt o 

~H]1pq~ 

[0012J tc(Jffi ~~~$~~gthilf!itl, ftig;IfUift1JHBJ, PT t:JjtlHMt±:1 fYMtJmfr llio fflJ1:t, PT l:J 1W 
±t±:l~fil~-=f-,:3fli!=iJl:JIW±•rm~~B'-1fil~-=f-B'-JW~J'j'L5t!'l'-J~m~lli5t~B'-J~~o 
[ oo 1 3 J ft 1:oc Pl~ -~ W! 1Jtl Bf.J J=§ r x,t ~ F ~ ~·tiff 1* ~ ¼1Jvrf ig; ltx ~ ft Bf.J :n 1t i=p , rPJ Jifr ~ * 
~Jl)mff :1:-filW!JJO Jlltt ~ lli O 1ffe:W!;JO JU fr?fr ~ * ~ 3 i=p ~1¥ B'-1 *~ Bf.J Jlltt ~lli 1ffe: i:1:11:~~ i~ltx ~ 
llia~ltx~lli•W!~~m~1fB'-1*~0~~-m'2l~m~1f*~B'-1WMJ'j'L5t!'l'-J~fflo 
[ oo 1 4 J tE 1:oc Jffl ~-=. ~ W! 1JtlaS ffl r xt ~ F ~~·ti W1* ~ ¼ 1A1i ~Jf( ~ft Bf.J :nit i=p , xt~ 1f Bf.J 
{IL~ffift ~o J1Rtt~llittJ1fiJiff W!;JOJUJifr~*~, :3f Ji1~JS1, ~ijX ~llittW!JJOJU~1f El'-1*~ o 
~1tx-mk~J3/T~*~B'-1WMJ'j'L~B'-J~fflo 
[ 0015J ft 'E1 :ti ff 1it • 5t Bf.J ff 1it ~ i=p , ft rPJ m ~ * ~ ,,imff :1:-tl!. J1m JJo ilR tt ~ IE: z m, ~Jf( ~IE: 
1ffe:W!JJoJUJifr~tf BS*~ o 
[ 001 6] tEilR U ~ £E: i;j[ ~ 7'J ig; ltx ~ £E: :3f ii [P] ~ 1¥ !'l'-J * ~ JJfil ;JO ig; ~ ~ & '§ =rt xt B t~ J1m tm J 
Jlltt ~ lli El'-1 Jifr ~ * ~itt1TJJY: ~ :3f Ji l~J ?Jr~* ~W!JJO ig;ltx ~lli o 
[001 7] [P] ?fr~*~ Jlm)]O iffi,;ct ~lli '§ tE M ~~ ili: T 1ffi ~~ Bf.J *~JU~~ ili: T. ~~ [P] * ~ Jllm 
ff:1:-filW!JJOJlRti ~lli o 
[0018] 

[0019] 

&~~1l0 

l:J l0ns JU lO000ns Bf.JfiljgrJ1fB] rPJJifr~"¥~Jl)mff:l:ihW!JJOJ1Rti~llio 
m~"¥~-5t JJX~~tll, &~tll 'E1tt·----~ ~£ :'t ~"¥£~, :3f iiilRtt ~llittJJmJJoJU 

[ 0020 J ft 1:oc Jffl ~ =-~ J1m 1Jtl B'-1 )=§ T xt ~ F ~~·ti ff 1* ~ ¼1A.1T ig; ltx ~ ft Bf.J 1J1t i=p , m M :f:s:J 'E1 
:}r§ ----~ ~$~*~ Bf.J $~*~tll o Jffi,;ct ~lli1ffe:JIJmff:1:ihllfilJJOiUJ3/T~*~f'JlBI.JJifr~*~ o 1NW! 
JJoiUftm~*~ 3 i=p ~1f Bf.J*~ B'-JilRtt ~lli1ffe:i:1:ll:~7-Jig;ltx ~lli, * ii [P]~1f Bf.J"¥~W!JJOig; 
ltx~llio~IIX-m~~m~1f"¥~!'1'-JWMJ'j'L~B'-J~fflo 
[0021 J ft {:OCPl~ [Q ~W! Wtl Bf.J )=§ T xt~F ~~-tiff 1i1~ ¼1Atfi~ltx ~ft Bf.J :nit i=p, m nx;:f:s:) '§ 

tE $ ~ "¥ ~ Bf.J $ ~"¥ ~ £1l o Jlltt ~lli 1ffe}l)mff W!JJO JU Jifr ~ "¥ ~ tll El'-1 Jifr ~ "¥ ~, :3f ii 1A] S1, ig;ltx 
~llittW!JJOJUm~1fBI.J*£~ 0 ig;ijX1Bt:m-s-JUm~1f"¥~Bf.JW1i11'j'I.5tBI.J~ffl 0 

[0022J tEilRtt ~lli 251:~ A ig;I!X ~ lli :3f ii rPJ ~ 1f Bf.J * ~W!JJO ig;ltx ~lli 'E1 =rt xt B t~ llfilJJO T 
ilRtt ~lli Bf.J Jifr ~ * ~itttf 15!1. ~*ii rPJ Jifr~ * ~ W!JJO ig;ltx ~lli o 
[0023J rPJ Jifr ~ "¥ ~W!JJO Jlltt ~lli 'E1 =rt1:oclffl J},j~ ~~JU•~~ Bf.J * ~ tll B'-11_xff rPJ Jifr ~ "¥ 
~ J1m ;JO JlR ;ct ~ lli o 
[0024] l:J l0ns JU lO000ns Bf.JfiljgrJ1fB] rPJJifr~"¥~Jl)mff:l:ihW!JJOJ1Rti~llio 
[ 0025] ft {:OC Pl~ n ~ J1m Wtl Bf.J )=§ T xt ~ F ~~-tiff 1i1~ ¼1A.1T i~IIX ~ft Bf.J :nit i=p , xt ~ 1¥ Bf.J 
fil:~t~JE ~o ftXt~1f !'l'-Jfiz:~t~1E ~zJ§, fEiJ S1 rPJ Jifr~"¥~JJmJJoilRtt ~llio 1NJJmJJoJUfAJifr 
~*~l=f~1¥!'1'-J*~B'-JJffl,U~lli-i:&~7'J~~~£k,:3fiirPJ~1¥!'1'-J*~)Jfil~~ltx~llia~ 
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11x •~15'fLlm~1t"¥~ 0qfffit1¥L JGl'l1.J~ffl 0 

[ 0026 J tE 1:oc Pl~/\ ~ W! 1Jtl 61.J J=§ r xt ~ F ~ ~·tiff 1* ~ ½1Jvrf ii I1x ~ {t 01.J 7J 1t i=p , rPJ J=ifi lFt 
~~~W!~mtt~lliom~ffITT~~~ft~o•W!~~tEm~"¥~§i=p~ffITT"¥~ITTmtt 
~ lli iBn& 3t 7'J ii ltX ~ lli, * Ji [P] ~ ff 61.J * ti W!J.m iillx ~ lli O iillx iBV¥~15' f Ll ?fi ~ 1f "¥ ~ 61.J ff 
fit 1¥'-5G ITT ~ffl o 

[0021] § rPJJ3/T=ff"¥£iW!tmmtt~lli~, /,ffi~fill{;,ttf;fO~~fill{;,tff~~mo §:fEW!JJOfLl~ 
ffITT"¥~ITTmtt~llia~7'J~Ilx~lli#Ji[i'i]~ffITT"¥~~~~Ilx~lli~,~~~~fill~ 
ffo 
[0028J § JJfilJJo mtt ~lli ~, /,ffi ~ fill 1*ff :f PiJI~ fill 1;,tff :l:s:J ~ m" 
[ 0029 J tEmtt ~lli 2Y:3t7'7 iillx ~lli :3f Ji fPJ ~ 1f 61.J "¥ £iW!JJO ii Ilx ~lli {r1 =rt : tE iillx ff fit 1¥'-
ic 61.J ~ffl Z lW~~~~fill{:,fff, 3~tf 61.J"¥~ ITT ~lli ~f~fLliillx ~lli ~f ~~{)\ ~m~ 
~ fill {;,t ff 0 

~~~ remtt~llia3t1,J~11x~lli#lirPJ~ffITT"¥~W!~~11x~lli{r1Mma~~~T 
mtt~ffi~m~"¥~filfitt~~WrPJm~"¥~W!~~Ilx~llio 
[ 0031 J tE w Jftt~ t ~ JJfil 1Jtl 61.J J=§ r xt ~ F ~~·ti ff 1* ~ ½ tA 11 ~Ilx ~ 1t 1'11.J 1J1t i=p , ~Ilx ~ lli 
iiW!JJOfLl~ffITT"¥~, :3f JifPJ~, mtt~lli*~JJfiltJofLl1t~"¥~o xt~ff61.J{fl:~flf!ft~o ~Ilx 
-~~~m~ff"¥~ITTff~1¥'-icITT~ffl 0 

[0032] §W!JJOitl!x ~lliEJx:mtt ~lli~, ~~s1{;,tff;fO;iJl~s1{;,tff:l:5J~m" 
[oo33J tEJ=ifi;r£1J1ti=p, mttrPJ"¥~~JJoiillx~ffi~mtt~J£*1E~1t01.J * ITTitim~~15' 
fLl"¥~, rtJ§~~iJl~s11;,t~ o 

[ 0034 J ~Ilx ff 1* i¥L jc ITT ~ffl {r1 =rt {rj. m ~ ff 1*. 5G 61 I~ m ~lli 61.J 3ti)J * ii! w !~1Pltl ii f~ 
15' fLl J=ifi ~ ff fit 1¥'-ic 61.J J=ifi ~ 111 ~ 1'11 ~lli3t1,t o 

~11~iJtfl.li 
[ 0035J 00 1 ~ffl r 00 ~ B ~o 01 ~ F ~~·ti ff 1* ~ ½ ~ 1.:11 H! 01.J ffUfJ[ 00 ; 
[oo36J 00 2 ~~F~~·tifff*~½EII.J ~lEiOO ; 
[0031J 00 3 ~ J=§ r 00 ~ 1:oc Jffi ~ ------~ JJfil 1ftl 61 J=§ r xt ~ F ~~'ti ff 1* ~ ½ tA:f-f iillx t* 1t 61.J 7J 
1t01.J~J=fOO; 
[ oo38J 00 4 ~ J=§ r 00 # 1:oc Jffi ~ " ~ W! 1¥tl 61 J=§ r xt ~ F ~~'ti ff 1* ~ ½ tAtf ii I1x t* 1t ITT 7J 
1t01.J~ J=f 00 ; 
[ 0039 J 00 5 ~ J=§ r 00 7i, 1:oc Jffi ~ ••~ ~ W! 1¥tl 61 J=§ r xt ~ F ~~·ti ff fit~½ tA 1T ii ltX t* 1t ITT 7J 
it 01.J ~ ff 00 ; 
[ 0040 J 00 6 ~ J=§ r 00 7i, 1:oc Jffi ~ [[I ~ ~ 1ftl 61.J J=§ r xt ~ F ~ ~·tiff fit~½ tAfr ii I1x t* 1t 01.J -_Jj 

1t01.J~ J=f 00 ; 
[0041] 00 7 ~)=§ -=f 00#1:ocJ=ra~E~JJfil1ftl61ffl rxt~F~ ~'tifff*~ ½tAfriillxt*{t 61.Jn 
1t01.J~ J=f 00 ; 
[ 0042J 00 8 ~ J=§ r 00 ~ 1:oc Jffi ~ /\ ~ W! 1¥tl 61 J=§ r xt ~ F ~~'ti ff 1* ~ ½ tA:f-f ii I1x t* 1t ITT 7J 
1t01.J~J=fOO JJ,lz 
[ 0043J 00 9 ~ J=§ r 00 ~ 1:oc Jffi ~ t ~ W! 1¥tl 61 J=§ r xt ~ F ~~·ti ff fit~½ tA 11 ii ltX t* 1t ITT 7J 
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~f*~"Mi?.15~ 
[ 0044 J l?J r ' ~i ~ ~ IY[t 001¥: WI m ~* 0 7T B"J ~® ~ JJffi Wtl O m1A T IY[t 00 l?J f!e: ff )j~ ® * ®1 ~ 
~mtt*A~~-~M*03fITT~JJffi~ITT~~o 
[0045J 00 2 ¾4FJXJ ~-r1Zf:f*i& ½B"1 ~RlOO o 
[ 0046 J 4 F JJ, ~ 'f1 Zf:fit i& ½ ~ ti!i ff fit• ji:J$ YU 200 , 1iL ~ :izttf $ ft:t- 210 lP Jtr 00 ~ 1.P ~ 2 20 , 
tEOO 2 q:iR~tl::\ TJtr00~19'1~ 220 s"J~$Jto 
[0041J H1it•5t~$YU 200 ~ti!i$~$xt STe lP SToo PJl?Jf:tKJffl$1'tSt'l:'i=tE$7tAflld&$ 
STe ~io-~$ SToo Wtl-tzo, ~%Afili~B"1$PJl?Jfi¼Afili~$ STe, :3f li~%Aiff-~B"J$PJl:.Lfi¼ 
Aiu-~$ SToa )Arm, :3f1T~ffri!H1i:'i={/li~$ STe lPio-~$ SToo ~~$Jl~t-§IAJITTffi::'i=o 
111=:A -~1Jtl-=f rOO~ite'i~{/li~$ STeo 
[0048] ®JZ11rMtff DST itl/.l,\·f1'JU{/li~ $ STe EtS/Jffiftiffl, :3f li1JlJZ11rMtff SST ttll~dtJUJt1Jl 
!liffl" fr®JZ1s1{tff DST l1J1JJJZ1irs{;;$:ff SST z.fs] $ l&cl/.l,\B-p~ff1*•5t FO JU Fn ( Jtq:i n ¾ § 

~~) o mB"JU~~ $ E1"1~$JZ1irs{;;$:ff DST B"JM!Jfrnitm-fttE·---·JEQ, E8Jlt%fi¼1ftfflJZ1~ DSLa l/-1,\ 
B"JU~ IA]$ ITT~1JlJZ1irsf;;$:~ SST B"JffiilmttmB-tE-----·JEQ, E8Jlt%JvG1JlJZ1~ SSL Jlt>1b, l/-1,\B-JU 
~ fP] $ ITT~Zf:1*•5t FO JU Fn EJ{_J;flilifflitmB-tE··---·JEQ, E8JltJt!&1J%fi¼ ~~'¥~ WLO JU WLn ( Jt 
q:i n ¾ § ~~) o ®JZ1irsf;;$:ff DST E1"1$ftlm~l/.l,\*JU{{r~ o {Iii~$ STe iBl ~l/.l,\*JU{/li~1fl~ 
BLe, Ji iff-~ $ STo tBt ~l/-1,\* JU iff-~ fir~ BLo o 
[0049] fil~JZ11f${tt- 210 ~ti!itE{/fi~fi[~ BLe lPffi-----·-=p,8 Dl z.fsJ~*l'l"Jffi='"3f*N3, 
tE1/li~1fL~ BLe lPio-~1ll~ BLo z.fsJ $ l&c~*ITTffi----·lPffi-=.:,ff* Nl lP N2 l:JR.tEia-~1fL~ 
BLo l1Jffi···--·-=p ,8 Dl z.fsJ~*l'l"Jffi [g ** N4o PJ l?J fiffl NMOS irsf*ff ~:EJJi!JJ······JUffi [g ** Nl 
JU N4 q:i EJ{_J~~ o tEffi ·----lP~-=.:,ff* Nl llJ N2 z.fsJJJffiJJO ~lli VIRPWRo ~-----·:,ff* Nl Ufril@r 
{/li~JJ,9:~{t% DISe *i)Jft, :,ff Ji~_=:,ff* N2 Ufril@riff-~JJ2~1t% DISo *i)J{ta ffi-=:.:,ff* 
N3 Ufril@r{/fi~JZ1~{t% SELBLe *i9Jf1:, :,ff Jiffi[g3f*N4 Ufril@riff-~izg~ft% SELBLo *i)J 
111=:., 
[0050J tEOO 2 q:i, R~ ti::\ T Jtr00~1'F~ 220 st-----·$7t, l?Hf:te'i~-9 Jlt~/~3f~*l'l"1$7t o Jtr 
00~79'1~ 220 ~ti!itEffi---=p B Dl lPJ®ilJW-='rf ,8 so Z. fsJm,g-ITT~n3f* N5 lPtE ~1Jl ~lli 
(VDD) l1J!~11l!tl-=rf ,8 SO z.fsJl/-1,\*ITTtRfE~:,ff* PL PJl:J1fffl NMOS irsf;;$:ff~:EJ!l~n3f* N5, 
* Ji PJ l?J ffffl PMOS irs1;;$:ff~:EJJi!JmfE ~** Pl O ~n** N5 Ufril@r~11Jltl1l§ % PBSENSE *i9) 

ft, :3f litmfE~:,ff* Pl Ufril@rt»1ft~1~% PRECH_b *i9Jf1:o r00~1¥:Wlttf!te'i~ffffl l?}_t~ 
1Ell'l"Jilllx~1t o 

[0051 J 00 3 ¾ffl r 00~1:tKJffl~~~JJffifftl l'l"Jffl rxt4FJXJ ~·t1H1iti& ½tAfrilI!xt;~Ht B"17f 
1:tl'l"JatffOOo 
[0052] ~JfflOO 2 llJ 3, rt=Dm~'¥~JIJ!nffriEJJffiJJomtt~lli (Vpass) ,Jtq:irt=iJJZ11fB"J'¥~JJffiJJO 
mtt~lli, ~J§tEmtt~lli{Btc;3l:5tT-JilI!x ~lli (Vread) z.J§1Jt.1rill!xt*1t o Wtl-tzo, roo~im 
~~ilI!xB"1H1*•5ttetl/.l,\*JU1/li~fir~ BLe l'l"J'ti'foL 
[0053J 4FJXJ ~·t1Hfiti& ½B"Jilllx~11=:~ti!i1®11Jltl-='rf ,8 so ittmfE ~ ITT~~!R~ n, {tr~it 
tmft ~El"1~-=IR~ T2, mtt ~lli{BllJ'ffiJJoJU':¥~ B"J~ =IR~ T3, ~lliitlJ'ffiJJoJU1tJml'l"J~ [g !R 
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R T4, il!fV~IEJNnfil1JnJUJZ1*EtS'¥~1'tsmn!RR T5,tAtffE.ti1t~mic,;!RR T6 ;f0~11iHN 
~1mu~m-t:iRR T, 0 

[0054] fr* ---!RR Tl 'P, ~1P!tl-=¥f ,8 so ietfmfE~o ]!i:'i':~±i!I., .i]Ltt1PJtm1E~H* Pl nfiltm 

jz'~flf; ~fB"J:fm1E~1m% PRECH ___ b *~im.tm1E~H* PL §~im.t,m1E~H* Pl S1, ~y)l~ 
lli ( vdd) iNtt:~JU !@1P!tl Tf ,8 so, El3 .tltxt !@1Y!tl-=¥f ,8 so tmfE ~ o 
[0055J frm:=.!RR T2 'P, {{[~iNtmft~o ]! W~±i!!, nfil:tmm • ~lli (Vl) ~f~J®1P!H~r% 
PBSENSE, 1±1.tlt~im.mnH* N5a frJZ11ff~~{IL~ BLe B"J'tlor.r, ~imm=:H* N3, 3+ ii* 
WrmlIYH* N4o },A_rm,!~1Y!UTf,8 so ;fOf~~fir~ BLe iN~l~~fr~~, !EJ.tltf~~{ir~ BLe fN 
Tmft~o 

[oo56J fr* ~!RR T3 'P,mti1Jn'¥~~llio ]!i$~±i!!,JZ'$t~~fB"J~llifNnfil:tmJU~JZ1~ 
DSL, 1±1.tlt~im¥ffiJZ1iraf*ff DSL .tlta1, JZ'~flf; ~f B"J ~ilifNnfil1JOJU~JZ1~ SSL, l:J {f~JZ1ira 
1*ff SST {:~H~ffr*Wrtk~o *r*, IPJ?lr~'¥~ WLn JU WLO ( A'P n ¾ § ~~) JIIDlffi'!EnfilJJO 
im.rl ~lli (Vpass) " 
[ 005 7] El3 r ~ im. ~ JZ1 ira 1* ff DST 3+ ii}A rm t£ El3 {IL~ IPJ t§@ B"J $ nfil1JO ~lli , ?Jr l:J im. rl ~lli 
(Vpass) {XJZ1fA~~irr¥fefflJZ1ira1*ff DST 6"1'¥~ WLn 3TJZ3fN}IIDlffmti1JnJU'¥~o Wtl-tio,im.rl~lli 
(Vpass) pJL:Jnffi:tmJUm n *~ WL, * iifr1~5EB"Jfiliisa11'sJ DL rl*ZJ§, BAJ l:JfNmti1JoJU1n 
(n-1) *~ WLn-L Miisa11'sJ DL mL:JiNt1z]~~A lOns JU lOOOOnso ~!IL 'ns' t!'t~¾~Pff!P 
( ep' S1fsJ-'¥L{IL) 0 3 IPJ?Jr~'¥t~ WLn JU WLO JIIDlffifilnfilJJOim.rl~lli (Vpass) S1, t§@$ El"l?Jr 
~i19ml=iJl:Jfffe~3f~~fr·····~o IBJS1, m~'¥~AJl:JfN:5tA%~tll GrO JU GrJ ( A'P J ¾ § ~ 

~), &tll 'E1t!W3 ~~]!$~'¥~ o fr~1rr-tlm r, im.rl ~lli (Vpass) J=iJ l:JfNnfil1JnJU&tllB"J 
pJr~'¥~o 
[0058] ffi[g !RR T4 ¾r19miH~IRRo im.rl~lli (Vpass) fffenfil1JnJUm~'¥~ WLO JU WLn ff 
~t~5EB"JS1R 0 1JtJZ1ti!!¾, &~W-1it-'¥L:it~iffl., * ii 't:f*fffr~imtk~'Pff~1~5ES1R, l:J 
jj:J=iJr~r19mfN~mB-fr---~o {~tl-tlO,fr lOOOns JU lOOOOns S11'sJJJHsJ,im.rl~lli (Vpass) m 
L:JiNnfil1JOJUJ=iJr~'¥~ WLO JU WLn, l:Jij:AJ L:Jm------ti!!%JvG¥29mo 
[0059] frffin!RR T5 'P, nfil1Jnil!fx ~lli (Vread) 0 fr IPJJZ1*El"1W-1it~ pg EtS?Jr~'¥~tfflKJJn 
im.d~lli (Vpass) z.J§, Et£fffemti1JnfUJ=i/rJZ1'¥~ ( ep, m·2I'iU~il!fx~W-1it-'¥LicB"1'¥~) B"J 
im.rl~lli (Vpass) fffe~1tAil!fx ~lli (Vrnad) a Wtl-tlo, frffi (n-1) '¥~ WLn-2 ( 1ER5Effi--'¥~ 
A WLO) JEJZ1*El1'¥~B"Jt~mr, il!fx~lli (Vread) fffenfil1JnJUEi£nfil1JOTim.rl~lli (Vpass) 
~* (n-1) *~ WLn-2 0 ~::jlt, fr Bi£nfil1Jnim.rl ~lli (Vpass) EIS mJZ1'¥~fNJJ.t ~ZJ§, m l;J 
IPJmJZ1'¥t::~ SEL nfilJJOil!fx ~lli (Vread) o J=iJ l:J i~* ·JUm IIY IRR¾A'P~JE- ±i!!%nx:JZ11f B"J 
$ B"Jr19mB"J IRR,* iimnJUm-t:1RR¾Jt'Pil!fxJZ1*B"JW-1it-'¥LicB"J~17i5B"J IRRo 
[0060] *7\IRR T6 ¾1E.IRRo ]! i¥:~ti!I., § ~{If; Bt£~nfil1JnfUmJZ1'¥~ WLn-2 B"Jim.rl 
~lli (Vpass) ~~lli~fa1, !EJ.tltim.rl~lli (Vpass) fffer1J[1tAil!fx~lli (Vread) ,J2'$t~~ 
f B"J ~ lli fNnfil1JO JU~ JZ1~ SSL fr !El A JZ11'¥ B"J W-{it l'j[!. ic 6"11~ m ~ lli :5t ;;fff ~ f A r~:i rm* WT -'¥L 
jt~~mr,AJL:J~~~m*lliaAT~±.tlt~~,fr~fi~--~~~S1~im.~JZ1ira~ff 
SSL ~~, §frffin!RR T5 'Pil!fx ~lli (Vread) fffemti:tJofUmJZ1'¥~S1, JZ'~~ ~fB"J ~lli 
pJl:JfNnfil1JnJU~JZ1~ SSL ~1P!Hm% PBSENSE }).iz'$tiWii~ffN~5tAiz'$t1lf; ~f, ii~J§fffe 
W!:tlnfUffinH* N5o 
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[0061] tE:l:-&~lli ( Wtl1ZO,OV) *NEffi1JOJU~ffl1Jj~ CSL 0q~~i=p, PT~1:CClfflmltfl'tqH1it1¥'-5G 
6"1zi&1$*i:&~ftt1J1JE~01{Mzi&1fr~ BLe 6"1 ~lli~f o 1§tl-fzOtEmltfITTH1i:&1¥'-5G¾~~-5G ER 
ITTtfm r, {Mzi&{f[t~ BLe 61 ~lli ~ f PTfN~i1t£ o [BJ a1tEmltf ITTH1it1¥'-ic¾tffisfiITT 1¥1-ic PGM 
ITTtlmr, {Mzi&ffL~ BLe 6"1 ~lli~fitiJ~iz-~ ~f o ~lli ~f rn-=f1Jffi1tll:~t1EPT~IHN~t'fj 
~i{t£ 0 

[0062] ffi--tgt9: T7 ¾~1JllUB:t9:o lIH!JJllffi-=- ~lli (V2) ~f 6"1~1JllH~ % PBSENSEo ep, JJtOO 
~1ir:H: 220 1=j EtHN1ii'~61.J{M~1il~ BLe *N ~mBtE··JE9, :FF liJJl00~1ir:H: 220 ill:ct~1Jllu 
{Mzi&1il~ BLe 6"1 ~lli~f~1-t*iiltZmmlH1i:&J¥5L61~1$ o 
[ 0063] 00 4 ¾ffl -=p 00 7F * lffl ffi = ~ Effi Wtl 6"1 ffl -=p x,t ~ F ~ :K {1 H 1m W: ~ tAif if 1tZ ti 11=: ITT 7J 
)z: 61 a1 ff 00 0 

[0064] ~Jffl 00 2 ;fO 4, ?fi~'¥~*t1tA $~'¥~tll GrO JU Grk ( Jti=p k ¾§~~),~ill ~ 
t15· -~11,lf~$~'¥~ o ill:ct ~lli (Vpass) 1Jtml*NEffi1JoJU~'i"''¥~ill6"1?fi~'¥~ o tt~tJ:l:-&¾, 
tEill:u~lli (Vpass) *NEffi1JOJUml*61.J'¥~ SEL timHtEffiJJOJUJ5fi~'¥~Z.J§, Effi1JOJUJ5fiml'¥ 
~ SEL 6"1ill:ct ~lli (Vpass) tti:&~A ~ltZ ~lli (Vread) '~J§;J:Atf ~ltZ:tjdt O Wtl-tzo 1 rOO~~ 
tiJ£~~1tZl'tqH1i:&1¥'-ic1tmBJU{Mzi&{:r~ BLe 01tlma 
[0065] ~F~$'d1H1i:&W:~61~1tZ:t*1t~=t15t~111W-=p-,8 so *ttmJE~6"11n··-··B:ft Tl,{il~fN 
tm ft ~ 6"1 ~ = B: ft T2, ill :ct ~lli fNEffiJJO JU'¥~ 61.J ffi =" B: t9: T3, )ig i1i>t§ ~ ~ aq ~ IITI g t9: T 4, 
EffiJJOitltZ ~lli 1'11.J~ 3:iB:ft T5, tAif 1ii'~:t*1t 61ffi /\ gt9: T6 ;fOt~1!llUzi&1$ 6!.Jffi--tgt9: T7 a 
[0066] tEffi •··•· B:t9: Tl i=p, ~1JllLJ-=p- ,8 SO ttfmJE ~o J! i:'Mffi:l:fil, iJjj§fmJE ~f~% PRECH b ~ 
ff:~ illfmJE ~** P 1 o J.J3m, t~~Jllu-=p- ,8 so *NtmJE ~ o 
[0067] tEffi.=:.B:& T2 i=p, 1il~fttl4ft~o 1!1$~:l:fil, !~i!llH~% PBSENSE fNi~mAffi····~ 
lli (Vl) ~fo tEml*{Mzi&1il~BLe6q·tfmr,~JJlffi~:=-3f*N3,::FFli*im~IITl3f*N4o }A 

rm,J®iJllu-=p-,8 so ;fP{Mzi&{f[~ BLt, fN~f~BtE······JE9, ~Jlt{M~1il~ BLe *Ntmft~o 
[oo6sJ tE~t=::gt9: T3 i=p, Effi1Jll'¥~ ~llio J!W~:l:-&, iz-~~f6"1 ~lli*NEffiJJoJU1Jffiml~ 
DSL, l±!Jlt~ill¥Jffimllffi1:tif DST o Jlta1, iz-{[£ ~f ITT ~lliftJJffi1JllfU1Jjml~ SSL t~r*, rPJ 
'¥~f£i Grk Jtj Gro ( Jt l=f k £ § ~~) Jl@:f}FrfilEffiJJllill:u ~& (Vpass) o t~~tJ:l:-&£, l±! r~ill 
1ffifflmllffi 1:tif DST, ?fi ~ill:u ~lli (Vpass) 1JtmlJ.Jdi~ili:¥Jffimllffi1:¢if DST 61 '¥~tll3f Pt~Jl@:fff 
:l:-&~JJoiU*'¥~tlla J!W~:l:fil, ill:ct~lli (Vpass) *NfBla1EffiJJoiUtE~ k '¥~tll Grk l=f~t15 
61?fi~'¥~o tEtt5EITTfili!sa1fBJ DL :u*Z.J§,ill:u~lli (Vpass) ~IBJa1lIH!1JOJ!JtEffi (k-1) 
'¥~ill Grk-1 l=f ~t15ITT?fi~'¥~ 0 -tzo5f!ill:ct ~lli (Vpass) -tzo...tJ5fiJ£*&Jl@:f}FrtEEffi1JOJUJ5fi~'¥ 
~ill, 13~¾)1gi]tpJ ~*N4t-~tfu ~m/ci-tE /E9o Milsa1i'BJ DL pJ ~*NW:.iLA lOns JU lOOOOns 0 

~![, 'ns, t§t61.J¾£r1;pfy ( ep, a1fBJ1¥1-1il) 0 :§ill:ct ~lli (Vpass) *NJl@:fJF:l:-&~JJoJUJ5fi~'¥~fll 
Grk Jtj GrO a1,{M~{f[~ BLe ITT:tmfE~~lli*tEffi1JOJUmltf6"11f.B"J~rigi1l!o 
[oo69J tE~IITlgW T4 i=p,*11gi1i!t§li~~o fli.irl.!Pif:tE~ ::gt9:i=p1tJm*N~mBtE • 
!EQ, ::f :ct PT ~ ill :ct ii ff tt k 6"1 a1 t9: tE 1ig m J! ~ ~~ :l:-& l~ B tE • !EQ o J! W ~ :l:-&, tE ill :ct ~ lli 
(Vpass) ~Effi1JOJUm~'¥~fll GrO JU Grk 61.J~~i=p, fli.iriz$i!:{!£ ~f l'tq ~lli~Effi1JOJU1Jjml 
~ SSL, ::f:ctrJt~ tf::\fJ7M1gi11!:fr &o J! W~:l:fil, ill:ct ~lli (Vpass) *NJJffi:fJOJUtEm~'¥~fll GrO 
JU Grk l=f ~t156"1m~'¥~ WLO Jtj WLn ffiitt5Ea1t9:o 1Jtml:l:fil£, tErigi1i!PT*N1E5tr-&mBtE 

"!EQ6"Ja1fBJ1JHBJ,EffijJoill:ct~lli (Vpass) 0 19'tl-tzo, pJ~~JJoill:ct~lli (Vpass) fftt lOOOns JU 
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lOOOOnso 
[ oo 10 J tEffi n lR N T 5 ~ , tfflK JJo iilfx ~Els: o £ W ~ :1:ih, fPJ iBUt! l/Fi 15--fU ~ ii Ifx 6"1 Zf: 1it. 5G B"J 
ffr;Qg'¥~ SEL mtiJJ0ii!fxE:!!& (Vread) o 1YLl!Z0tE~ii!fxl'tq}ifr;Qg'¥~ SEL iBtE1trStEffi (k-2) '¥ 
~i'.li Grk-2 ~ B"Jtl'rm r, iilfx E:!!ff (Vread) rm:::f¾ BtiHiJJfilJJofUJ3/T;Qg'¥~ SEL 6"1im:tt E:!!ff 
(Vpass) iiJJfilJJ0fUJifr;Qg'¥~ SEL JltS1, im:tt E:!!ff (Vpass) iltttiitfflKJJofUtEffi (k-2) '¥~tli 
Grk-2 ~ffl'E1tr56"J,~J3/T;Qg'¥~ SEL Z:YrITT*izI1f6"1'¥~ Unsel, ff Jiim:ttE:!!ff (Vpass) ill 
iltttiiJJfilJJ0fUJtB'¥~i'.lil'tq'¥~ o ~w, 3ii!fx E:!!ff (Vread) iiJJfilJJ0JUJifr;Qg'¥~ SEL S1, tE 
X1ffl;Qg'¥~ SEL nl:1fJJ)(Ef!.ZJ§!=iJl2),JJfiliJ0iilfxE:!!ff (Vread) c 

[ oo 11 J tzo _t}ifr;i£, 1±1 r tE tE;Qg tf B"J $ 6"1 ?fr ~i1g J]!f/FJ15'- tE- -~zJ§ JJfilJJ0 iilfx E:!!ff (Vread) , 
?fr 12), l=iJ 12), 1W ±tE'¥~i'.li GrO JU Grk rffi tl::\fJli1g:i1iJt ff o t@Jlt, l=iJ 12],:ji]JitLl ti::\ f3lf,¾ Et! -=f, ~¾~ 
7'J tE?fr ;QI * 6"1 mg pg ¥9.: ~ F ~ Ef!.j:JJ&. J'f O Jl:l'J r ' 1±1 T pJ :ji]J iu ti::\ fYl fil Et! -=f , ?fr 12), l=iT p)J Jt ,ff 1it. 
ic 6"11~ m E:!!ff ?t ::fn" 611ti9J o 
[0012] ffi/\ !RN T6 ¾fii.lRNa £i:¥:~:1:ih, im:ttfPJffinH* N5 JJfilJJoJtE:!!ff Ef!.f Bt£1Ei 
l&1t7'Ji2'.$!!:f!£ Ef!. f 6"J~~Pltl1t % PBSENSE, ff Ji fPJ~;Qg~ SSL JJfilJJ0J2'.~p§'j Et! f 6"1 E:!!ff, *~im 
~;Qg@f*ff SSTa JltS1,:1:ihE:l!ff ( 1!7Ll!Z0,OV) iimIJJ0JU~J=§~~ CSLo tEfit.!RN~,im:ttE:!! 
ff (Vpass) ~it~iiJJfilJJ0JU*;Qg1¥Ef"1'¥~£li Grk, Grk-1 ;;flJ Grk-3 JU GrO 6"1'¥~, ff Ji ~Ifx Et! 
ff (Vruad) ilt~lEimtiJJofUm;Qg'¥~ SEL tEiillfii3-JUJifrizI'¥~ SEL 61-Zf:1T&.ic¾~PiITT. 
x~ w Zf: 1it • x 61 ,~ m E:!!ff Et!-¥ f I£ r ii IR E:!!ff 61 -ti m. r , m :t£ Zf: 1it • x ~ im O JA rm, f~ ~ nr 
~ B Lt:c ITT Et! ff ~ f !£ (ER) 0 [BJ S1 , tE ii l/FJ ~ f um ;Qg '¥ ~ s EL ITT ,ff 1it. :ic 6"11~ m Et! ff Et! f p§'j T 
ii IR Ef!.&61-tl'ror. r, Zf:1it•xii*im o fA rm, f~~ffr~ BLe 61 Ef!.lli f:5itJ~:::f1t (PGM)" 
[0073] ffi-t!RN T7 ¾t®iP!UIRNo fPJffinH* N5 JJfililoffi=E:!!ff (V2) Ef!.fITT!i1?1Pltl1t% 
PBSENSEo }Arm, f~~{:{[~ BLe l:cj]nffi~lrp:ff: 220 l'tqf@iPlfP,8 SO lEi~~~tE-----~, ff Ji]nffi 
~1tr:ff: 220 im:ttxt t~iP!u-=p ,8 so 6"1 E:!!lli ~ f 611tf-tnl:1f ~iP!U*iilfxfifr;Qg-Zf:1it• xs"J~t@o 
[0074] 00 5 ¾ffl T 007F*Jffiffi-=~miiYLl 61.JJ=§ rxt~Fffi) ~'t1-Zf:1T&W: ~1A1f iilfx~ft ITT7J 
¥t 61 S1 ff 00 0 

[0015J ~Jffi 00 2 ;;¥0 s, ~Fffi} ~-t1-Zf:1it-W: ~6"1iilfxt~ft'E1tt!@iP!u-=µ ,8 so ietfP-tfE E:!!aqffi·····!R 
N TL {fl:~ ii rP-t ft Et! 6"1 ffi =!RN T 2, ~ ff ii mI ilo JU'¥~ 6"1 ffi-=. lR N T 3 , Et! ff ii)Jfil JJo JU ¥1g m 
ITTffi IJ] !RN T4, 1A1fftt•:t*ft ITTffin!RN T5 JfP~iP!U~t@6"Jffi/\ !RN T6o 
[0016] tEffi -•!RN Tl ~, !~iP!U71,8 so iitP-tfE Et! o £ W~:1:ih, im:tt fPJ-flnfE E:l!H* Pl nfiliJ0 
i2'.$i!:f!£ Ef!.f 6"Jfp_(fE E:!!ft % PRECH b *~im,fp_[JE E:l!H* PL 3~im,fp_[JE E:l!H* Pl S1, Et!~ Et! 
lli (Vdd) iitt:~JU!~iP!U71,8 SO, 1±1Jltxt~iP!U71,8 SO tlnfEEf!.o 
[oonJ tEffi ·.!RN T2 ~,{trtiJitP-tiEE:l!o £i:¥:~:l:-fu,mIJJoffi ·E:!!ff (Vl) Ef!.fl'tq~1Pltl11!r% 
PBSENSE, 1±1 Jlt~imffinH* N5a tf:;Qgj'ff~~flf~ BLe B"Jtl'ror. r, ~im,ffi • H* N3, ff li* 
!mffilIYH* N4o J.J-.rm, f~1PlU71,8 so ;;flJf~~fir~ BLe iffi'.E:!!l/FJii"tE- ~, ~Jltf~~{IL~ BLe lEi 
f,ITTft~o 

[001sJ tEffi=.IRN T3 ~, E:!!ffiffi'.tfflKJJoJU'¥~0 £i:¥:~:l:-fu,J2'$i!:~E:l!f61E:l!ffiffi'.JJfilJJofU~~ 
izI ~ DSL, 1±1 Jlt ~ im ¥~ ;Qg @ 1* ff DST o Jlt S1, i2'. $i!: f !£ Ef!. f ITT Et! lli ii ,ofil iJ0 JU~ ;Qg ~ SSL, 12), fy: 
~ ;Qg @ 1* ff SST 1~ ff* Im~~ 0 ~ r *, ]jg i)J Et! ff Jll]nff :rt!! ,ofil JJo JU ?fr~'¥~ 0 ~ _!I!. , ii IR Et! 
ff (Vread) iNJJfililoJU;Qgtcf6"1'¥~ SEL, ff: Jiim:ttE:!!Bs: (Vpass) iimiiloJUJt~*izI1-f61.J'¥~ 
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Unselo 
[0079] EBr~WiJffi:i&irs{tff DST :3f Ji).)._ mJ~£EBfil~ IPJt§@BI.J $ nmim ~lli, Jifi l?JWct~lli 
(Vpass) 1Jt:i&N\ ~~ili:t~:i&irs1*ff DST BI.J *~ WLn :rf P~Jl@1ff:i:iE.J1m1J1n~u *~ 0 1Jtl YO, Wct ~lli 
(Vpass) J::iHffenm1JofU~ n *~ WLn, * litEt~;E'BI.JM;:llsa11'sJ DL ct~z.J§' 'f::AJl;JfffeJJm))OfU 
~ (n-1) '=¥~ WLn-L M:llsa11'sJ DL AJl;Jfffei9:icA lOns JU lOOOOnso ~lIL 'ns' t~BI.J¾~P3 
t!b ( ep, a1 l'sJ .f1'r ) o § IP] Jifi~ '=¥~ WLn JU WLO Jl@1ff:i:filnm1JOJMJ-1 ~lli (Vpass) ~itltR ~lli 
(Vread) a1, t§J§f. $ BI.Ji¼J:i11!AJ l?Jfffe4t-~f-tkl~-f~-:a---~ o 

[0080] ~[g!R.f?it T4 ¾i¼J:i11!ii~IR.f?ito Wct~lli (Vpass) fffenm1JofUJifi~'=¥~ WLO fU WLn 
ff tit~ Ji aq a1 W o 1Jt:i&:i:ih ¾, &~ Zf:1* • 5t ~ W, * Ji 1::: {~ff~ W iA ~ ff tit~ ;E' a1 W, L:J fy: 
ffl~1¼Jmiffe~l~B-fr ·mL, WtlYO,fr lOOOns fU lOOOOns a-trsJJJHsJ,Jllct~lli (Vpass) AJL;J 
fffenm1JofUJifi~'=¥~ WLO JU WLn, l?JJ&AJ l?J~JE- -:rfil%JJJG¥ZJJJ1!o 
[0081 J ~ n!RW T5 ¾1ti.lRW O £-i:¥:WJ:l:fil, J2'.$I1: ~ ~ f BI.J ~llifffenm1JofU~:i&~ SSL, l;J if: 
ESJ1t~Jll~:i&irs1*ff SST o [BJa,t, ~i]]!Uft% PBSENSE BI.J ~lli~ffffei:&3tAJ2'.$I1:1!£ ~f:ff lifffe 
nm1JofU~n:rf~ N5o 
[0082] tE:i:ih~lli ( fYtlYO,OV) iffenm1JofU~ffi~~ CSL BI.Jijt~i=p, AJl;J1f<:,!ffl:i&~aqZf:1*• 
xBI.J~17i5*i:&1t:fitlnfE ~BI.J1~~1il.~ BLe BI.J ~lli ~f o 1YtlYOtE:i&~BI.JZf:1it•x¾~~ BI.J 
•x~wZf:1it.5tBI.Jl~ffi:~lli~ f11£ritltR~llisl.Jtfmr, 1~~1ft~ BLo aq ~lli~f~fHI£ 
(ER) o Pl a1, tE:i&tf sl.JZf:1*•5tBI.Jl~ffi:~lli ~ f ~ritltR ~llisl.Jtfm r, 1~~{{[~ BLe BI.J ~ 
fu~fi:51~ffJ2'.$I1:~~f (PGM) a 

[0083] ffi/,!R.§t T6 ¾~¥Yltl!R.f?ito IPJffin:rf~N5 nmJJoffi.:.:.:::.~lli (V2) BI.Jt~¥]]!tl1s% PBSENSEo 
ep, _rn:ffi~Jrp~ 220 -sJ B~£fffefti.BI.J1~~W:~ BLe fffe~~~t'E--··JEQ, :3f li_rn:ffi~#~ 220 JJl 
ct !~i]]!tl1~ ~ 1Il~ BLe BI.J ~ lli ~ f 3t 1-t* itltR ?fr :i& Zf:1* • 7G aq ~ 17i5 o 
[ 0084 J 00 6 ¾ ffl T 00 7r, 1:& Jffi ~ [g ~ nm 1Jtl BI.J J=§ T xt ~ F ~ ~-ti Zf: 1it i9: ~ tA if ii llX 1%: ft BI.J 7J 
tt sl.J a1 ff 00 o 
[0085] ~,Jffi 00 2 JfO 6, m~'=¥~fffe?:l'A $~'=¥~tll Gro JU Grk (k ¾ § ~~), &tll 'E1115 ··­
~~£$~'=¥~, :ff Ji~llifffe}l@1ff:i:filnm1JofU&~'=¥~fJlBI.Jm~'=¥~o ~_!I!_, tE'E1t15:i&~aq'=¥ 
~ SEL BI.J'=¥~f]_i=p, iiltR~lli (Vrcad) iffenmJJofU?fr:i&'=¥~ SEL, :3f JiJJlct~lli (Vpass) [BJa,t 
fffenm1JofU~'=¥~tll i=p *:i&~BI.J'=¥~ Unsel o -sJJltpj a1, Wct~lli (Vpass) fffepJ a1nmJJofU~'E1 
fflm:iZ!l'=¥~~LB1.J'=¥~ffls1.Jm~'=¥~0~~.roo~ffl~~~ItRB1.JZf:~•5tiffe~~~~~ 
fil.~ BLe sl.J·tlmo 
[ 0086 J ~ F ~ ~ 'ri Zf: 1i1 i9: ~ sl.J ii ItR t%: 111=: 'E1 t15 ~ ¥Yltl-=i1 ,8 so ti tln 1E ~ sl.J ffi -lR .f0t T 1 , 1Il ~ fffe 
t1'11E ~BI.J~ ·_g.§t T2, ~llitinm1JofU'=¥~ BI.J~ =.IRW T3, ¥¼JJJ1!fffe~15-tE- -JEQ BI.Jffi [g IRW 
T4, tAtf1ii.1*1t BI.J~n!R.f?it T5 JfOt~¥]]!tl~17i5BI.J~/\ IR.f?it T6a 
[0087] tElf ·!R.§t Tl i=p, !®iY1tl-=i1 ,e so fffetlnft~o £i:¥:WJ:l:-fu, JllctlPJt.ITTfE~:rf~ Pl nmJJO 
J2'.~11£~fBI.JflnfE~f~% PRECH_b *~JllflnfE~yf~ PL llfPJ@rJlt, ~~~lli (Vdd) fffeff 
±5fU~1Yltl-=i1,8 so, E13Jltxt~¥1Jltl-=i1,8 so ittht1'1fE~o 
[oo88J tE~:.:..:.gw r2 i=p, 1ft~iffet1'11E ~ o £-i:¥:WI:i:ih, nmJJo~~ ~lli cv1) ~f BI.J~1mtlf~r % 
PBSENSE, E13Jltxt1~~,fft~ BLe flnfE ~o 1JtlYO, tE:i&tf1~~{\L~ BLe BI.J'tfm r, !=iJ l?J~Jllffi~=~ 
ft~ N3, :3f Ji AJ l;J~Wf~ [g ft~ N4o ).)._rm, ~¥]]!tl-=p ,8 SO JfOf~J&{fttt BLe fffe ~~~tE- -JEQ, 
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[El J1t {/.lH& ilf ~ BLe it tvtft ~ o 
[oos9J tE~ - !RR T3 ~, ~lliitm1iJJofLl'¥£~o J~j:>Mffit-tl!., J2'$!!:~ ~fBI.J ~lliitlrff!:1JofLl~ 
JZ1~ DSL, E13Jlt~jlU~JZ1lffi1*1'f DSTo Jlta1, JJlliJJofLl~JZ1~ SSL ITT ~lli1*ffJJz'$!!:{!£ ~ f O ~r 
*' rt:iJ '¥~£_§_ Grk fLl GrO ( Jt:~ k ¾ § ~~) Jl[mfft-tEJJlliJJ0lfil~}J ~lli ( im:tt ~lli~ig;JOC ~lli) o 

1ftJZ1tfil¾, im:tl~lli (Vpass) it,bfil1J0fLl'¥~£ll Grk fLl GrO ~*JZ11cfBI.J'¥~ Unsel, ,:Ff _§jg;~ 
~lli (Vread) ~,bfil1J0fLl?frJZ1'¥~ SEL 
[0090] l±!r~im~JZ1!ffil*l'f DST,Ji)T~lfil~}J~lli ( im:tt~lli~ig;JOC~lli) 1JtJZ1)A~~:ili~~ 
JZ11ffi1*1'f DST ITT'¥~£llJf:si~itJl[mfft-tEJJlli1JofLl'¥~o ]!i,¥:~tfil, im:tt~lli (Vpass) iNrAJailrff!: 
1JofLltE~ k '¥~£]_ Grk ~'P1ti5ITTJifi~'¥~o ~r*, tEi~JEITTfil:iEaifsJ DL :tt~z)§, im:tt 
~lli (Vpass) itrAJa1JJlli;1JofLltE~ (k-1) '¥~£]_ Grk-1 ~'P1ti5BI.JJifi~'¥~o i~JjiJt-tl!.¾, tE'PL 
:j=i5JifiJZ1'¥~ SEL Bf.J'¥~£Jl Grk-2 ~, il!OC ~lli (Vread) ~JJlli;1JofLlJifiJZ1'¥~ SEL, JF liim:tt ~ 
lli (Vpass) itrAJa1,bfil;1J0fLlJt:~*JZ11c¥Bf.J'¥~ UnseL tE'¥~£llzfsJBI.Jfil:lEa1fsJ DLiNW::'ii.A 
lOns fLl lOOOOns o ~ltl 'ns' ( ep, a1fsJ-!f!.1fl: ) tiBI.J ¾ 't'1:l:f9' o !Z0*#l3:i9J ~lli ( im:tt ~lli~ 
~IOC~lli) tzo_tJifi~itJl[mfftfillrff!:1J0fLlJifi~'¥~£Jl Grk fLl GrO, 11~-~\JZ11fBI.J $ Bf.J~11gm~ ~ti 
~~ t-tl!. ~l~B' tE ······~, 3t Ji~~ ttlJ #JLl l±I :EJJU1gm:fr lli o 

[0091] tE~IJ] !RR T4 ~' *~ ~lliitlrff!:1JofLltEm~'¥~£ll~'P1ti5BI.Jm~'¥~Bf.Jilt~1* 
ff~3to ]! i,:'j':~tfil, im:tt ~lli (Vpass) ~ig;JOC ~lli (Vread) itm1i1JofLltEJifi~'¥~£Jl GrO fLl 
Grk ~'P1ti5BI.Jm~'¥~ WLO fLl WLn ff£~i~JEITTa1Ro 1JtJZ1tfil¾, tE11g:lH~~itJE-5t~f~~tE 
------~Bf.Ja1R,bfil1J0~lli (Vpass) ~ (Vread) a 1JLl!Z0,1JcJZ1:l:iE¾,tE lOOOns fLl lOOOOns Bf.Ja1fsJ1J! 
fs]JJllijJ0 ~lli (Vpass) ~ (Vread) " 
[0092J ~n!RR T5 ¾1~~!RRo ]! i:¥:~tfil, Jt: ~lli ~f EJt~~~3t.79JJz'~11£ ~f Bf.J!~ilJW 
11ff~- PBSENSE ~JJlliJJofLl~nn* N5, 3t JiJ2'$!!:~~f6S~lliitm1i1JofLl~JZ1~ SSL, E13Jlt~im 
~JZ11ffi1*1'f SSL Jlta1,t-tl!.~lli ( fJLltzo,ov) iNJrff!:1J0fLl~ffl~~ CSL tEf~~IRR~,im:tt~ 
lli (Vpass) m~itm1i1JofLl*JZ11cfBI.J'¥~£Jl Grk,Grk-1 :t0 Grk-3 fLl GrO Bf.JJifi~':¥~, JF Ji~~ 
~lli (Vroad) £l~itm1i1mfLlJifiJZ1'¥~ SEL tEiNffl-~fLlmJZ1'¥~ SEL Bf.JH1f~-lf!. :icBI.J l~ffi ~ 
lli ~ f ~ rig;If~ ~lli (Vread) ITT'tfoc. r, ;i1gm ~lli 1*ff~3t, ~¾IEI .A JifiJZ11f Bf.J1'=f1i:~-lf!. :ic 
~*WT a ep, f~~ {fl~ BLe Bf.J ~lli ~ f1*ff~3t (PGM) o [GJ a1, tE~l~·fs'JLl?frJZ1'¥~ SEL Bf.J 
1'=f1it-lf!.x¾m~iBI.J-!f!.jc ER ~1f 1'=f1*-lf!.xBI.J l~ffi~lli {!£rig;~ ~lli (Vread) ITT'tfoc. r, [El.79 
JifiJZ1ITTH1it-lf!.:ic~im,Jifi~;i1gmsf.J~lli~fpi{i£o ep,{~~1fl~ BLe ITT~lli~fri11£ (ER) o 

[0093] ~7\fRR T6 ¾~1Jlltl!RR0 ~:_::_:_~)_± (V2) E[{j~;i]lltlf~r% PBSENSE ttm1i1JofLl~nn* 
N5, E13JlttENffi~frp:ff 220 Bf.J~iJlltl"'Tf ,8 so ;,¥0{~~{{[~ BLe ~l~B-o W.rlt, ]!fffi~frp:ff 220 
~~im:tt~1JlltlNffi~1ir:ff 220 sf.J~iJlltl"'Tf,8 so ITT~lli~f3t1-t*il!OCJ3/TJZ1Zf:1it•xsf.J~Wo 
[ 0094 J 00 7 ¾ ffl r 00 5i, {& Jffi ~Ji~ ,bfil 1ftl sf.J ffl r xt ~ F ~ ~-ti 111it W: ½ tAfr it~ t* 1'1=: sf.J ti 
i!sf.Ja1 ff 00 o 
[0095] ~Jffi 00 2 ;,¥0 7, tExt fflJZ11c¥ITT1iL~tJ1ft ~ZJ§, im:tt ~lliit I~] a1JJlli1JofLlm~'¥~ 0 

~ r *, E t:2. it Jrff!: J]Q fLl JZ11c¥ Bf.J '¥~Bf.Jim :ct ~lli it ~3t .A ig;JOC ~lli, rt}§ 1J\,:tj ill{H* ft O Wu 
tzo, rufi~im~~il~Bf.J1'=f1it•5IAil~~fLl{~~ffL~ BLe sf.J'tlor.o 
[0096] ~FJXJ ~'t1Zf:1itW: ½Bf.Jig;~1*11:'P1ti5~1Jlltl-=¥f ,8 so ittmJE ~ E[{J~~gt9: Tl, {tr~it 
tmfE ~Bf.J~=IRR T2,iffl.:tt ~lliitm1iJJofLl'¥~ Bf.J~ - !RR T3, ,bfil1JOig;~ ~lliBI.J~ [[I !RR 

13 

Micron Ex. 1002, p. 112 
Micron v. YMTC 
IPR2024-00793 



CN 101866694 A 10/12 ]Jf 

T4,tAtf1t~~{tl¥J*n!R~ T5 l0!@11JlU~17i5fiS*;\!R~ T6o 
[0097] tE*- -g~ Tl ~, !@ilJlfp ,8 so 1Bltlltft ~ o £ t:'f:§lII:1:-tl!,, iffi.tt fPJtlltft ~:H* Pl JJ'm1Jll 
J2'.$i!:11£ ~f 6'-Jtll1ft ~1tf ~ PRECH_b *~im.tll1ft ~:H* PL llfPJ@r.!1:t, ~~ ~fu (Vdd) 1ffett° 
~flJ!@ilJlU-=rf ,8 so, 1±1.iltxt!@ilJlU-=rf ,8 so ittiftWJE ~o 
[0098] tEm-=iR~ T2 ~, {trt~JBltll11E ~ 0 £ i:¥:§lII:l:fu, ~;Rm*· ~lli (Vl) ~f 6S[i>?11JlH;s ~ 
PBSENSEo {JtlYO, tE~1f1~~{1'r~ BLe 6'-J'tl'foc r, PT L2J.~jffi_* :_:rf* N3, 3f Ji PT L2J.*~* [g :H 
* N4o J.)dm, !@ilJlU-=rf ,8 so l01~~{1L~ BLe 1Bl~m'\5tE-~!EQ, ~.ilt1~~1il~ BLe 1BlfWft~o 
[0099] tE* • !R~T3~, ~fu1Blllfil1JllfLl*~o£W§lII:1:-tl!,,jffi_n~lli (Vpass) 1ffefPJS1mtttmflJ 
m~*~ WLO flj WLn, El3.!1ttEi1;J.i11!~m~ o .!1ta1, J2'.$!!:~ ~ffiS ~fu1&JJfil1JllfiJ1ffi~~ DSL lO 
~~~ SSL, El3.!1t~iffi.1Jffi~irsf*ff DST lO~~irs{*ff SST o t~111J:f:fil¾, l±lr~iffi.~~irsf*ff 
SST, JiJT L2J.~ ffiffi.tt ~lli (Vpass) 1W: ~ a11J'm1JllflJJiJT~*~fil PT L2J. [W lt tl:\fYM1;J.i11!3t lli o i!lt!., 
iffi.u ~fu (Vpass) 1Jt~tE lOOOns flj lOOOOns a-f fs]JJHsJ1Blm!I1Jllf1Jm~*~ WLO flj WLn, L2J. {I! 

{5f:ff12;J.u1!o tzo_t]i}Tj£, El3riffi.tl~lli (Vpass) 1BllJ'm1Jllf1Jm~*~ WLO flj WLn,Ji)Tl2J,pJL2J.:J:Ei1;J 
.i11! ~mB-tE-----·,EQ ., .ut>1r, rn r~iffi.~~ irs 1*ff ssT, Jifi L2J. PT L2J. rw it t±:l tJ!l11;J.i11!:fr lli 0 

[0100J tE* R] !R~ T4 ~, JJfil1Jll~Ilx ~llio fPJt:& ~l~BflJ~~Ilx6"1H1*1¥icl¥1~1f 6"1*~ 
SEL mtt1JO~I!x ~fu (Vread) o £ t'f§lII:1:-tl!,, Bmtt1JllflJJifi~*~ SEL !¥Jim.ct ~lli (Vpass) 1Bl2Y:"5t 
j;Jig;JOC ~lli (Vruad), ~J§ fPJm~*~ SEL JJfil1JOiiI!x ~lli (Vread) o E!X:W, tE BJJfil1Jll T iffi.tt 
~fu (Vpass) 61?JT~*~ SEL1ffeJJY:~ZJ§, PTL2J.fPJJiJT~*~ SELJJ'm1Jllii~X~lli (Vread) o .t1t 
a1, Jt~f Bc&"5tj;JJ2'.$i!:11£ ~f61 ~fu1Blllfil1Jpflj~~~ SSL ep, El3rtEtEi1;J.l11!~l~!5ZJ§ 
mtt1Jlliillx ~lli (Vread) , JiJT L2J. PT!W lt lli fJ]l;;1;J.l11!3t lli o 17i5 .t1t, ~ j;J~pJ L2J. tLlHM lli fJ]l~ ~ f", m L2J. 
PTIW ltH1it1¥7i:611~m ~lli5t::m 61"5t~)J o .uta-t, iffi.tt ~lli (Vpass) tl!~1:Blllfil1JllflJJt~*~ 
tf 61*~ Unsc L 
[0101] *n!R~ T5 ¾1t~IR~o £ i:¥:§lII:1:-tl!,, Jt ~lli ~f Bc&"5tj;JJ2'.$!!:11£ ~ f l¥Jt~11JlHtf 
~ PBSENSE 1:Blllfil1Jpflj*]i:H* N5, 3f liJ2'.$!!:~ ~f61 ~fu1W:JJTh:1Jpflj~~~ SSL, 1±1.ilt~iffi.~ 
~irs1*ff SSTo .t1ta1,:l:fil~fu ( fJtlYO,OV) 1&llfil1Jpflj~J=§;;)l~ CSLo tE{t~!R~~,iffi.n~fu 
(Vpass) tl!~1Blllfil1JllflJJifi~*~1fag*~' 3f Jiiillx ~lli (Vread) tl!~1Blllfil1JllflJJifi~*~ 
SEL tE1Blm~JljJiJT~'¥~ SEL 61H1it1¥ic6'-Jl~m~lli~f~-rii!OC~lli (Vread) 1¥J'tl'foc 
r, 1~~ti~ BLe as ~fu1Bliiff (PGM), i!¾~ j;J]i)T~1f asH1*1¥ic1Bl*~ 0 iBJS1, tE1W:t~ 
'\5 flJJiJT~ "¥ ~ WLn-2 61 H1it 1¥ :ic¾~ ~i 1¥11¥ :ic ER E!X:W H1* 1¥ ic 61 I~ fl'[ ~lli 11£ r iillx ~lli 
(Vread) ErS'ti'foc r, ~j;JJiJT~6'-JH1it1¥5t~iffi., Ji)T L2J.1~~{ll~ BLe 1¥1 ~lli ~f~ff{(£ (ER) o 

[0102] *7\jR~ T6 ¾!@~lJ!U!R~o *~~-- ~lli (V2) 61!@ilJlU1~f~ PBSENSE 1Blm!I1Jllf1Jmn:H* 
N5, 1±1 .ilttEfffffi ~1rp:ff: 220 61 !@ilJlU-=rf ,8 SO Jg 1~~ {}'[~ BLe ~t~-i't o 17i5 .ilt, fffffi ~1rp:ff: 220 
PT L2), iffi.ttr~ilJlU fff 00 ~{ff :ff; 220 1¥1 !i~~IJlU-=rf ,8 so 61 ~lli ~ f 3t f,t.*iillxm~H1* 1¥ icl¥1~1Ji50 
[0103] 00 8 ¾J=§ T OO~'ft(Jffi*;\~JJfil{Jtl 6'-JJ=§ rxt~F~ :K't1:H1*W: ~tAifiillx~ft 1¥171 
¥t61a1ff00o 
[01 o4J tEffl r~1tiillx~1t 1¥Jn1t~, tEiffi.tt fPJ Jifi~*~ fP1 s-tllfilnoiffi.tt ~lli:tE11;J.i11! ~l~ 
~ZJ§,~I!x~lli1ffellfil~~~1fl¥1*~or00~£i:¥:§lII~ffl5£~Ilx~~o 
[0105] ~ Jffi 00 2 lO 8, ~F~ :K'[1:Zf:1iti9: ~ asiiI!xt*1t~tli!~11JlU-=rf ,8 so 1:BltWJE ~61*---•!R 
~Tl, i1;Jm1:W:t~~tE- ·JEQ!¥]* =-IR~ T2, 1il~1Blffift ~1¥1* =:IR~ T3, llfil1Jlliillx ~&61* 
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[[]!RR T4,1A1ifii-•{ts"Jmn1RR T5 lP®ilJltl~ffiB"1mi\lRR T6o 
[0106] tEm- -[RR Tl ~, ®i!Jltl-=p ,8 so 1Bltlltft ~ 0 £ i:'f:§lIJ:1:-tl!,, iffi.:ii fPJtlltft ~:H* Pl 11m1Jo 
J2'.$i!:{1£ ~f6"Jtll1JE~ftf % PRECH_b *~JlltmJE~:H*Pla §~iffi.tll1JE~:H* Pl a1, ~~~ 
ff (Vdd) 1Bltt°J3fLl®ilJltl-=i1,8 SO, E13Jltxt®i1Jltl-=i1,8 SO tll1ft~o 
[0107] tEm=IRR T2 ~, Jll:ii~ff (Vpass) 1&:IAJa1J1rn1JOfLlJifr~'=¥~ WL §iffi.:ii~ff 
(Vpass) 1BlJ1rn1JOfLlJifr~'=¥~ WL a1, tE1BlfflB"fLl'=¥~ WL 6"1Zf:f*•xrffi, r1gmf&:~l~~tE- -
tEQ" Jlta1, Jll:ii [PJ~m;~ DSL lP~m;~ SSL J1rn1JOJ2'.$i!:r%11 ~f ~ff*~Jll1ilm;~f*ff DST ;fP 
iJlm;~f*ff SSL tE:l:fil ~ff (Vss) Bt£1BlW!1JOfLl~J=l=HJl~ CSL 6"1't1H£ T, {fz:~1&:JJY: ~;,fP~ 

[0108] tEm ::!RR T3 ~, {~~{irt::~ BLe 1&:tmft~o §m -~ffi (Vl) 6"J®i1Jltlf~% PBSENSE 
1BlW!1JO fLlm n:H* N5 a1, tE Ei'£1Bltmft ~ El"1 ~11Jltl-=i1 ,8 so -'=B {~~ {fl~ BLe ~f~B tE -JEQ, IE! 
Jlt{~~fir~ BLe 1Bltll1ft~o tEi!1rfi'llDLT, l±IT~iffi.~m;~{;,js:ff SST,JifrL?J,f~~{fz:~ BLe i&: 
~•~:f:filtmft~o 
[0109] tEm [g !RR T4 ~' ~!Ix ~ff (Vread) 1BllJ'm1JOJLlm;*6"1'=¥~ SELa {jtm;:1:-tl!,, 3 B1BlW! 
1JofLl~m;~ SSL 6"1J2'.$i!: r%1i ~ f B"J ~ff1Bli:&1t:7'gJ2'.$i!:{1£ ~filtmH&:W!1JOJLl~m;~ SSL a1, ~ 
!Ix ~ff (Vrcad) 1BlW!1JOJLlJifrm;'=¥~ SEL £ -V(§lII:1:-tl!,, {~ff B1BllJ'm1JOJLlJifrm;'=¥~ SEL 61iffi.:ii ~ 
ff (Vpass), ii!lx ~ff (Vread) 1BlW!1JOfLlJifrm;'=¥tx SEL E!XiW, BW!1JO T iffi.:ii ~ff (Vpass) 
B"Jmm;'=¥tx SEL PT~UBlJJY:~, :3f R~J§ii!lx~ff (Vread) PT~1BlW!1JOfLlJifrm;'=¥~ SELa tEi! 
1rfi'llDL T, El3rtEJifr~r1gmt&:l~~fLlm;*El"1 $1 l't{]iJt~~ W!1JOii!lx ~ffi (Vread), m ~ PT ~;jil] 
~lli~~m*ffoffi.!lt,E13rPT~ffi~lli~~~~,m~PT~~Zf:~-xB"J~ffi~ffi*~B"1 
1ti9Ja tEi!1M1fur.T,iffi.:ii~ff (Vpass) ~~1BlW!1JOJLlJt~:$:m;1f6"1'=¥~ UnseL 
[0110J mn!RR T5 Rdii.lRRo £ i:'f:§lIJ:1:-tl!,, Jt ~ff~~ Bt:£J).J2'.$i!:~ ~f1Bli:&1t:7'gJ2'.$i!: 
11£ ~fB"J®ilJltlftf % PBSENSE i&:W!1JOfLlmn:H* N5, :3f RJ2'.~=!rr®1i~f6"1 ~ff1BlW!1JOfLl~m;~ 
SSL. 1±1.!lt~iffi.1Jlm;~f*ff SST o Jlta1, :l:fil~ffi ( fjtlt,io, OV) i&:W!1JOfLl~ffiiJl~ CSL tEfii.lR 
R ~, iffi.:ii ~ffi (Vpass) ilt~1BlW!1JOfLl:$:m;1f 6"1'=¥~ Unsel, :ff R ii!lx ~ff (Vread) ilt~i&: 
W!1JOJLlJifrm;'=¥~ SEL §~JlliJlm;~{;,js:ff SST a1, ~Jffi1Blf~1s'"fLlJifrm;'=¥~ SEL 61Zf:fit.ic61 
~ffiijt~*t:1J:1tf~~£l.~ BLe B"J ~ff ~f o Wtl:tzP, tEi&:f~/i'itfLlmm;'=¥~ SEL 6"1Zf:fit•x61 
~ffi~ffi~f~r~11x~ffB"JMur.T,1EJ:7'gmm;*B"JZf:~•ic*&:*~'m~~m:~1±*&:~ 
ff (PGM) 0 IAJa1, tE1&:f~~fLlmm;'=¥~ SEL 61Zf:1*•x¾~Pi6"1.XE!XiWZf:1it•x611~ffi ~ 
ff fl£rii!lx ~ff B"J'tlVL T, IEJ:3/g Jifrm;61Zf:f*•jc~jffi_, m ~;;qm:01 ~ffi ~f ~ft11£ (ER) 0 

[011 n tEmi\'IRR T6 ~, tE?A:mZxtmm;Zf:fit•xs11ii•m, m_::~ ~ff cv2) 0"1®11JJH~% 
PBSENSE JJ'm;JOfLlmn:H* N5, 1±1.!lttEJfffi~1ffH 220 61®11JlU-=i1,8 SO ~{~~fr~ BLe ~f~B' o 
ffi.!lt, J[ffi~1rrH 220 PT ~iffi.:ii®ilJlUB'.[ffi~1rrH 220 6"1!~11Jltl-=i1 ,8 so 61 ~ff ~f1E1t*ii!lx 
?fr m; Zf: 1*. 7G l't{] ~ffi 0 

[0112] 00 9 ¾ffi T 00~{:&Jffim--t~JJ'm{ftl 61ffl rxt~F~ ~-t1Zf:1*i5t ¼tAfrii!lxt#tHt B17f 
rt 01 a1 J¥: oo a 

[ 0113J tEt#tHt ii!lx t#tHt 01 :1f rt~ , tEiffi. :ct fPJ Jifr ~ '=¥ ~ IAJ a111m1Jo iffi.:tt ~ff E!Xi ii 11x ~ff tE ;;1g 
m~ffl~~J§,~fi~!lx-~oT00~£i'F§lII~ffl~~7f~o 
[0114] ~Jffi 00 2 lP 9, ~F~ ~-t1Zf:{iti5t ¼El"Jii!lxt#tHt~t5®11JlU-=i1 ,8 so 1Bltll11E ~01m- -[R 
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ft TL 1q m 1il*~* fr~--~ as~= iR ft T2, ffy t!U& tm JE ~as~ =~ iR ft T3, nfil no ii~ ~lli as~ 
IITl!Rft T4,;J:JvfffiiMt#ldtITT~li!Rft T5 ;rO~i!l!tl~W81~/"!Rft T6o 
[0115] fr~ ---[Rft Tl 'P, ~1Jl!tl-=¥f ,8 so 1Btfmft~o ]!i:'Hffi±-tl!., .i]LttlPJtmJE~:rf~ Pl JJfilJJO 
jz'~{lf;~f81:tmft~1m% PRECH ___ b *~im.tmJE~:rf~ PL 3~iffl.tmJE~:rf~ Pl S1, ~1Jl~ 
lli (V dd) 1&tt'~iLl !@1Jl!tl Tf ,8 SO, 1±1 .tltxt !@1Jl!tl-=¥f ,8 SO :tmft ~ o 

[0116] fr~=-!Rft T2 'P, im.tt~lli (Vpass) 1Blnfil1JOiLl*nttt81*~ Unsel, * Ji ii~ ~lli 
(Vread) 1:&rAJS1nfilJJOiLlJ211t81*~ SEL .tlta1, J2'$it:~ ~f ITT ~lli1&J1fl!JJOiLl~J21~ DSL ;rO~ 
J21~ SSL, E13.tlt~im.1~J21Em{;.tff DST ;rO~J21i:mf;$:ff SST o ~ffim.tt~lli (Vpass) ElXii~ ~lli 
(Vread) 1Btnfil1JOiLl*~ WL, ~:u[El1,;~:Q1Jf0~J21Em{;$:ff DST ;rO SST :l:~~im_, ?fr l2J~~tl::\fj}zj 
@ftlli:: 
[0117] fr~:~!RftT3'P,{~~1fr~BLe1BltmJE~o ]!i$~±-tl!.,J1H!JJO~ ~lli (Vl) ~f81 
~~Jl!tl18% PBSENSEa }).rm, Et£1i&:tmft~ITT~1Jl!tlTf ,8 SO ;rOf~~{tl~ BLe 1Bt~l~i}fr--~, [El 
.tlt{~~,ff[~ BLe 1BltmJE~o fr~1rfi'tfmr, 1±1-=f~im.~J21Emf;.tff SST,!5fr[2J{~~{1'r~ BLe 1& 
ijH~±-tl!.fmJE~o 
[0118] fr~IITl!Rft T4 'P, E1BtJJfil1JOJLl~J21~ SSL 81~fu1Blr!il:~1,;J2'$!t:{lf;~filtmHitnfilJJO 
fLltJlJ21~ SSL 1±1.tlt~Wr~J21i:mf;.tff SSL fr~1rfi'tfoc T, PT t2JtIJllf5iU~~fil~ BLc 81ffift ~ 
~ f A~ IE tiJ$ ffl -=f ii~ 1!¥dt 81 ~ f o ~ "g ~J21 i:m {;,ts: ff SST Et£ 1&~Wr 3f Ji fr?frJZ1 Zf 1* 1¥ :ic 
TOO 811zjil!iffi.ttnfilJJOiLl?JTJ21*£~ SEL 81ii~ ~lli (Vread) 1:& ~~~1~, ~ttlEI 1,;1zjm Et£1ffe 
~*~*, ?fr l2J PT l2J f,Jl±tl::I fftl1zjil!ft lli o 
[0119J ~li!Rft T5 ¾fiiMIRfto £W~±-tl!., ;it ~lli ~f Et£JAJ2'$!t:~ ~fr!il:~1,;JZ'~ 
{If; ~f81!~~Jl!tl1~% PBSENSE 1&JJfilJJofLl~li:rf~ N5, :ff liiz'$it:~ ~f 81 ~lli1BtnfiltmfLl~J21~ 
SSL, 1±1.tlt~im.~J21Emf;.tff SST O .tlta1, ±-tl!.~lli ( 1Jtltzo, OV) 1&JJfilJJofLl~ffl~~ CSL frfiiMIR 
ft 'P, im.tt~lli (Vpass) ilt~1&J1fl!1JOiLl*J211t 81*~ Unsel, :ff Ji ii~ ~lli (Vread) ~ff~1& 
JJfilJJOiLl?frJ21*~ SEL 3~iffl.tJlJ21i:mf;$:ff SST S1, 1~Jffi1&1~-&-iLl?frJ21*~ SEL 81Zf:1iiJ¥:ic81 
~Wi:it~*e!il:~1~~11:~ BLe ITT ~lli~f o Wtltzo, ft1&m'EliLl?JTJ21*~ SEL 81tf1ffi1¥5t81 
~ffi~lli~f~T~~~lliITTMmr,IEl7'JfflJ21~ITTtf~-5t-~Wr,ml2J~@~lli-~ 
ff (PGM) 0 [2ija1, ft-f~id~LlfflJ21*~ SEL ITTZf1ffiJ¥:ic¾~~811¥iGElX~tf1iiJ¥x811~m~ 
lli f!f;-=fii~ ~lli ITT-ti m r, IEI 1,; !5frJZ181Zf1itJ¥lic~W, Pfr t2J1qmas ~lli ~ f r,ff!f; CER) " 
[0120] ~J\!Rft T6 'P,frjc}J¼X-ffflJ21tf{ii1¥icITTfiiJfJ§,~ --~lli (V2) 81!~~1Jltl1t% 
PBSENSE JJfilJJO fLl~ li:rf ~ N5, 1±1 .tlttEJJ-fffi ~t19'1fl: 220 as !~1Jl!tl-=¥f ,8 SO ;rO f~~ 1Il~ BLe ~l~i} o 

W.tlt, JJ-fffi~t1rf:1:H: 220 PT t2Jim.tt~1Jl!tlJJ-fffi~t1rf:1:H: 220 81~1Jl!tlTf ,8 so 81 ~lli~f~f,t*ii~ 
?fr JZ1 Zf 1ii 1¥ x ITT~ W o 

[ 01 21] tzo _tm~, fr tEJ211t 81 * 81 fzj:@ ~ m* z J§ , 1A1T ii~ 1* ft O fA ITT] , PT l2J 1W ±ft~ 
~?JTJ21.$~ElXfrfJTJ21.$ITT$*'Ptl::l~~il!ftllio El3-=fAJl2J~~tl::\~~@3tlli,ml2JPTt2JIW 
±Jt'P tl::\fftl ~:l:m~:f'f 81IR~, IEl.tltAJ l2J 1W ±ti::! fftl:m ~ -=f o El3-=f PT l2J 1W lttE:m ~ -=f 5 I AiLlZf 
f*J¥l5-c'P, ?fr [2j AJIW ltl~ffi ~lli*~ITT~i)J, IEl.tltAJ l2Jr!il:itt~F~:K'titf1iitz ¼81PT81r10 
[ 0122J tc(Jffi * 0 3f !'11 ~ JJfil Wtl, PT l2J mitt f,Jllt ft ii~~ ft 'P ti::\ fftl1zj il! 3t lli * 1W lt ti::\ fftl :m ~ 
-=f 0 JAITTJ,AJl2JIW±Zf~J¥l~ITT~ffi~lli*~ITT~~,#liAJIW±~ffi~lli*~~~ITTm 
JJOo W.tlt, AJ2!il:itt~F~:K'titf1*tz¼El1PT81tio 
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1. -#¥~1*B14, ~t15 : 
tE1J( f n [P] --1.M1$ 1'111't Jf£ ; 
tEm~ttJt£--1.tEffl~rm~ttJt£ITT*fM~n[P]ITT*mn[P]--1.fil~ITT~•tt; 
tEm~ttJt£--1.ITTm~~mttoo~.~m~~mttoo~m~m~~•tttEm~*mn[P] 

--1.M~,m~m~~mttOO~ITT~ffi~RrJt~~~~~w~~;~& 
1ir r PJT~~~ tt 1'11 f!l!u m ~ 1'11 a t1iz 0 
2. tlH@ tJUfLl ~ * 1 ?Jr~ as¥~ 1*B14, Jt i=p ?Jr~~ j)l tt ¾ ~ t151!l!U m :tP ¥ Jf£ I'!{] fF % ~ 

;tzg 0 

3.*ffl&~~-1<2m~ITT¥~~B#,Jti=pm~m~~mttoo~¾~m~m~¥Jt£ITT 
:fF%~fjgo 

4. tlzffltJl.:flJ~-1< 3 JiJr~B1¥~1*B14, Jti=pJiJr~m~~f,_§:t100~1flrJiJr~~~ttITTJiJr 
~~mITT~$~~~#1irrm~~-ttITTm~¥Jt£--1.o 

5. *ffltJl.:fLl~-1< 2 JiJr~B1¥~1*B14, Jti=p ?JT~m~ ~f,Jl't1:00~¾ i=p ±~tzg, m~ i=p 
~~~~ffl1irrm~~-ttITTm~~mITT~$g~~ITT~mo 

6. tlz ffl tJl.:fLl ~ * 1 ?Jr~ as¥~ 1*B14, Jt i=p ?Jr~~ j)l tt ¾ ~ t151!l!U m :tP ¥ Jf£ I'!{] fF % ~ 
~,HJti=pm~~-ttITTm~~m~fflffi-~ffi=~•m 0 

7. tlzffl :fJl.:fLl~ * 1 m~ 1'11 ¥ ~1*B14, ~~:tttEJiJr~~iJl tt:tP JiJr~ i<t !f£Z fBJ 1'111¥ ~ tJ 
f41'11m:m:o 

s. tLzffl txtu~ * 1 m~ as¥ ~1*B14, Jt i=p PJT~ • ~ tJ .14 ITT m:m:JJ.~ l:cj PJT~~~ tt 1'11 
~r1Y!UmAt-:rFB1~r1Y!Uma 

9. tlz ffl tJl.:fLl ~ * 1 JiJr ~ 1'11 ¥ ~ 1*B14, Jt i=p JiJT ~~~ tt ITT Jt£ $ ~ fMiJiJT~ i<t Jt£, H Jt i=p 
m~~ffittOO~ITTJt£$tEm~*m:1J[P]_tl:cjm~~-ttITTJt£$~~H 0 

10. tlzffl tJl.:fLl ~ * 1 JiJr~ 1'11 ¥ ~ 1*B14, Jt i=p JiJT~ ~ f,Jl 'f1: 00 ~tEJiJr~1J( f 1J [P] _t JJ.~ 
/J,r 20nm ITT~f!!_o 

11. tlzffl:fJl.:fLl~-1< 1 JiJr~B1¥~1*B14, Jt i=p m~m~~f,Jltt OO~¾JJ.~1!l!um ITT i=p ~ 
~~.HJti=pm~~~tt1irrm~m~~ffittOO~ITTm~~mITT~$g~~0 

fB] ; 

12. tlzffltJl.:flJ~-1< 1 JiJr~l'l1¥~1*B14, ~~t15 : 
tEm~lfJt£--1.1'11$~mrBJ1r~m; 
$~D~oo~,~~•~00~~1irr®~ITTTm~1r~m~®~ITT--1.m~1r~mz. 

Jti=pm~~~tt~m~m~~mttoo~tEm~*mn[P]--1.fil~~ttm~$~~~* 
~m:tPJi)T~$"i""8~00~; 

Jti=p : 
m~$~ffi~OO~ITT---1.8~00~~ffl_t~ff~~ffITT--1.~ff8~; 
m~$~8~00~ITT-T8~00~~fflT~ff~WffITTT~ff8~;#H 
tEm~_t~ffD~~m~T~ffD~Z.~ITTm~$~8~00~ITT~~•~oo~~ffl 

M~¥~Wff#ITTJ¥ft$ITT~~ffJ¥ft~~ffITT~~8~;#H 
Jti=pM~¥~wff#~ffl¥~~~~ffff#o 
13. tlzffltx:fLl~-1< 12 M~l'l1¥~1*B14, Jti=p : 
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~~frm~¥~~:H:#~ffi-*~n~L*~~~*m~¥~~:tf:~:H::H:#~~­
~ l'l/,J Zf:1itff $ x lffi 1*ff l'l/,J W iMi:BJHR, ~ ~1JVfi~ ¥ ~ 1*:tf:1itffff1tf: l'l/,J '¥~ ; 

m~¥~~:H:#~$x$~:tf:~:H:J¥xlffi~ffmct½~~~*~~~fr-~;#H 
~~frm~¥~~ff#~ffi=*~n~L*~~*~~~~L$,~~~m~¥~~ 

Zf:1itffff1tf:l'lf.J1il~ 0 

14. t!HJi5*j(:,flj~* 12 Jifi~~¥~1*B1tf:, Jtc:p : 
m~•L•~oo~~fflm-~m=•L•~oo~,m~m-~m=•L•~oo~m~ 

m~¥~~:tf:~ffff#~ffi-~ffi=L~fflffi~ff~ffi-~ffi=L~ff3~;#H 
m~•Ta~oo~~fflm-~m=•Ta~oo~,m~m-~m=•Ta~oo~m~ 

m~¥~~:tf:~ffff#~ffi-~ffi=T~fflffi~ff~ffi-~ffi=T~ff8~0 

15. t~W*XlLl~* 12 Jifi~~¥~1*B1tf:, Jtc:p : 
m~~•ttfrm~*~n~Lffl®~m~L~ffiffi~ff~m~L~ffa~,m~T~ 

fflffi~ff~m~T~ff•~~&m~Zf:~:H:•xlffi~ff~m~w~•~;#H 
m~m~~mttoo~frm~*~n~Lffl®~m~Zf:~ff•xlffi~ff~m~w~a 

~,Hfrm~*~n~L~ffl®~m~L~ffiffi~ff~m~L~ff•~~m~T~ffiffi~ 
ff l'l/,J Jifi~ T ~ttB tlk 0 

16. tLzW*XlLl~* 15 Jifi~Bf.J¥~1*B1tf:, kE'P1trS1il~m~~-ttlom~tt~zJsJl'l{]$ 
lffi *114 ag m ffi: 0 

17. tLzW*XlLl~* 12 m~l'l/,J¥~1*:H:1tf:, Jtc:p : 
m~~•ttfrm~*~n~Lffl®~m~L~ffiffi~ff~m~L~ffa~,m~T~ 

fflffi~ff~m~T~ff•~~&m~Zf:~:H:•xlffi~ff~m~w~•~;#H 
m~m~~mttoo~frm~*~n~Lffl®~m~Zf:~ff•xlffi~ff~m~w~a 

~~&m~T~fflffi~ff~m~T~ffa~,Hfrm~*~n~L~ffl®~m~L~fflffi 
1*ff l'l{]m~L~1t8tlk 0 

18. tlz w *XlLl ~ * 12 Jifi~ BS¥~ 1*ff 1tf:, * c:p Jifi~ m~ ~ pji ·ti 00 ~ ~Jl~ flJ!U m l'l{] c:p 3:: 
~~,HJtc:pm~~-tt~~m~m~~mttOO~~m~~m~~$g~~o 

19. tLzW*XlLl~* 18 m~l'l{]¥~1*:H:1tf:, kE'P1t5fr?fi~~i)jttlOJ=ifi~tt~zJsJl'l{)J¥1ffi 
MfiJ.agmffl:, Jtc:p = 

m~•lffiM~~mffi:frm~*~n~Lffl®~m~T~fflffi~ff~m~T~ffa 
tlk; 

m~~•ttfrm~*~n~Lffl®~m~Zf:~ff•xlffi~ff~m~w~•~~&m 
~L~ffiffi~ff~m~L~ff3~;#H 

m~m~~mttoo~frm~*~n~Lffl®~m~Zf:~ff•xlffi~ff~m~w~a 
~,Hfrm~*~n~L~ffl®~m~T~fflffi~ff~m~T~ffa~~m~L~fflffi~ 
ff l'l{]Jifi~L~ffOOtlko 

20. tLzW*XlLl~* 18 Jifi~ag¥~1*:H:itf:, kE~t5fr?fi~~¥JlttlOJifi~tt~zJsJl'l{)J¥1ffi 
Mf41'l{]mffl:, Jtc:p : 

m~•lffiM~~mffi:~m~*~n~Lffl®~m~T~fflffi~ff~m~T~ffa 
tlk: 
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m~~•ttfrm~*~~~Lffl®~m~~~B•~~~ff~m~~~•m~&m 
~L~ff~~ff~m~L~ff-*;*H 

m~m~~mttoo~frm~*~~~Lffl®~m~~~ff•~~~ff~m~~~• 
m~&m~L~ff~~ff~m~L~ff•m,Hfrm~*~~~L~ffl®~m~T~ff~ 
f;tff s"Jm~T ~1t•t~o 

21. tlzffltx5f1J~* 18 Jifr~~¥-~1;tff1tf:, Jt~ : 
m~~•ttfrm~*~~~Lffl®~m~T~ff~~ff~m~T~ff•m,m~~~ 

B•~~~ff~m~~~•m~&m~L~ff~~ff~m~L~ff•m;#H 
m~m~~mttoo~frm~*~~~Lffl®~m~~~ff•~~~ff~m~~~• 

m,Hfrm~*~~~L~ffl®~m~T~ff~~ff~m~T~ff•m~m~L~ff~~ 
ff B"JJifr~L~ff•t~o 

22. tlzffltx5fLl~* 18 Jifr~~¥-~f;tff1tf:, Jt~ : 
m~~•ttfrm~*~~~Lffl®~m~T~ff~~ff~m~T~ff•m,m~~~ 

B$~~~ff~m~~~•m~&m~L~ff~~ff~m~L~ff•m;#H 
m~m~~mttoo~frm~*~~~Lffl®~m~~~ff•~~~ff~m~~~• 

m~&m~L~ff~~ff~m~L~ff•m.Hfrm~*~~~L~ffl®~m~T~ff~ 
1;tff s"Jm~T ~1t•t~ 0 

23. tlzffltR5fLl~* 18 Jifr~~¥-~1;tff1tf:, Jt~ : 
m~~•ttfrm~*~~~Lffl®~m~T~ff~~ff~m~T~ff•m,m~~~ 

B$~~~ff~m~~~•m~&m~L~ff~~ff~m~L~ff•m;#H 
m~m~~mttoo~frm~*~~~Lffl®~m~r~ff~~ff~m~r~ff•m 

~&m~~~B•~~~ff~m~~~•m.Hfrm~*~~~~ffl®~m~L~ff~~ 
ff s{]Jifr~L~tt•t~o 

24. -tip¥-~f;tff1tf:, 'P1t15 : 
fr*~~~Lfil~~¥-~~MM~tt~; 
fr?fr~ft~LB{]$~~Fz!fsJ1r~Fz! ; 
$~•moo~.~~•moo~mfr®ili~TFz!OO*~Fz!~®ili~LFz!OO*~Fz!~OO; 
frm~tt~L*fr¥H~~Lfil~~ttm~$~Fz!OO*~Fz!~m~$~•moo~~ 

¥-~1;tti14~½Hrgi11!; ~& 
mm~¥-~~MM~¥H~m~m~~mttMM~½H~m;Jt~m~m~~mttM 

M~½H~mA~~@~Jt~~~~~~m~~mo 

25. tlzffltx5fLl~* 24 Jifr~B"J ¥-~1;tff1tf:, A ~fr?fr~¥Hr1gi11! ~ ~ ~rlif.¾xx. ~ B"J, fr 
m~¥-~~ff#~ffl~•~tt~~~~m~m-~~.~&frm~¥-~~ff#~~~-~ 
tt~~ffl&~m~ffi-~~~~m~m=~~o 

26. tlzffltx5fLl~* 24 m~s{]¥-~1*B1tt:, Jt~ : 
m~$~•moo~~•L•moo~'PLfflL~ff~~ff~L~ff•m; 
m~$~•moo~~•r•moo~'P1fflr~ff~~ff~r~ff•m; 
frm~L~ff•m~m~T~ff•m~oo~m~$~•moo~~~~•moo~'PLffl 

m~¥-~~ff#~•~*~~~ff•~~~ff~~~•m; 
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~~ftm~¥~~-#ITTffi-*~~~L*~ITT~$m~¥~~:tf:~--#ITT~­
m BI.J Zf:1i4rff: J¥ x ~ 1* ff BI.J ~ mu i:BJHR, l~Ut1JVfi ~ ¥ ~ 1*:H:1tf: BI.J '¥ ~ ; 

m~¥~~•#ITTJ¥x$ITT:tf:~••x~~ffwctm~½H~m*~~~ft-~; 
~~ftm~¥~~-#ITTffi=*~~~L*~ITT¥~~MMITT¥H~mITTL$,~~ 

1~Jifi~¥~1*•1tt:l'll.J1il~ ;Jf Ji 
m~¥~~-#~M¥~~:tf:~•:H:#a 
27. t!zffltX:fU~* 26 Jifi~ITT¥~1*•1tt:, Jt~ftm~:t1Jt£:fOJifi~¥~f**jf41'll.J½Ht1g 

mITTL$Z~film~¥~~MMITT¥H~m:tf:ft~ffiW~,JiJt~m~T~~~~ff~m 
~L~~~~ff~~m~~ffiW~ITT~~o 

28. t!zffltX:fU~* 24 Jifi~ITT¥~1*:H:1tf:, Jt~Jifi~¥~1**jf4EtS¥H11gmJl1fpgf9!Llm 
;fO!'H!J!Llmo 

29. t!zffltX:fU~* 28 Jifi~ITT¥~f*:H:1tf:, *~ Jifi~pJ~~~ll'f1t,1f4BI.J¥Hi1gm1irrJifi 
~¥~~MMITT½H~mITTm~i;1grum~o 

30. t!zffl tx:;¥1J ~ * 28 Jifi~ ITT¥~ 1*:H:1tf:, Jt ~ Jifi~ PT~~ ~Jl 'f1t,1 f4 BI.J ¥ H iq m 1il r Jifi 
~¥~~MMITT½H~fflITTm~*rum~o 

31. t!zffltX:fU~* 24 Jifi~ITT¥~1*:H:1tf:, Jt~ Jifi~¥~1*t,1fil-aS½H11gffl¾~ti!i19!Llm 
;fo £ m:; l'll.J :fF % M ttJ o 

32. t!zffl tX:fU ~ * 31 Jifi~ ITT¥~ 1*:H:1tf:, Jt ~ Jifi~ PT~~ ~Jl 't1t,1 f4 l'ls ½ H ;1q ffl¾ ~ ti!i 
1!l!Ll m ;fo £ Jt£ l'll.J :fF % M ~ o 

33. t!zffltX:fU~* 32 Jifi~ITT¥~f*:H:1tf:, Jt~ Jifi~PT~~~ll't1t,1f41'll.J½Hi1gffl1irrJifi 
~¥~~MMITT¥H~mITTm~rumITTpg$g~~~m~¥~~MMITT¥H~fflITTm~ 
£m:;Lo 

34. t!zffltX:fU~* 31 m~l'll.J¥~1*•1tt:, *~ m~PT~~~ll'f1t,1f4BI.J¥H¥1gffl£~~ 
M~,m~~~M~~M~rm~¥~~MMITT½H~fflITTrumITTpg$g~~ITTrum 0 

35. t!zffltX:fU~* 24 Jifi~BI.J¥~ft•1tt:, Jt~m~¥~ftt,1f4BI.J¥Hr1gffl¾~ti!i1!l!Ll 
m~£m:;ITT:fF%M~,JiJt~m~¥~~MMITT¥H~fflITTm~rum~Mffi-~ffi=1f~ 
ea 

36. t!zffltX:fU~* 24 Jifi~as¥~1*•itt:, iE~ti!iftm~¥~1*t'1f4ITT¥Hi1gffl;fOm~ 
:t1 Jt£ z fsJ l'll.J J¥ ~ t,1 f4 l'll.J ~ ffi: 0 

37. t!zffltX:flJ~* 36 Jifi~ITT¥~1*:H:1tf:, *~ Jifi~J¥~f,1f4BI.J~ffi:Jl1f 1:cjJifi~¥~1* 
MMITT½H~fflITT*rum~~ITT*rumo 

38. t!zffltx:;¥Ll~* 24 Jifi~ITT¥~1*:H:1tf:, Jt~ Jifi~¥~1*t,1fil-aS½H1qfflasJ1£$~M 
m~ttJt£,JiJt~m~PT~~ffittMMITT¥H~fflITTJ1£$ftm~½H~~LJ::cjm~¥~~ 
t,1 f4 l'll.J ½ H ;11g ffl ITT Jifi~Jt£ $ fsJ ~~ 3f o 

39. *ffltX:fU~* 24 Jifi~l'll.J¥~1*•1tt:, Jt~ Jifi~PT~~~Jl·r1t,1*4ITT½H11gfflftJifi~ 
7J(~~~LJl1f /J\r 20nm ITT~&o 

40. t!zffltX:fU~* 39 Jifi~l'll.J¥~1*•1tt:, Jt~ Jifi~PT~~~ll'r1M*4sl.J½Hr1gffl¾Jl1f 
rumITT~~M~,JiJt~m~¥~~MMITT¥H~ffl~rm~PT~~ffittMMITT¥H~ffl 
sl.Jm~tLlmITT pg$gJEJ~o 
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41. f~ffl:tX:fiJ~* 24 mitl¥1¥~1*H1tf:, Jt~ : 
mit$~8~00~1¥J-L8~00~~fflL~ff~~ff1¥JL~ff8~; 
mit$~8~00~1¥J-T8~00~~fflT~ff~~ff1¥JT~ff8~;#H 
frmitL~ff•~~mitT~ffD~zoo1¥Jm:r£$~D~oo~1¥J~~•~oo~~ffl 

mit¥~~ff#l¥1$~$1¥J~~ff$~~~ffl¥1~~8~;#H 
Jt~mit¥~~ff#~ffl¥~~~~ffff#o 
42. f~ffl:tX:fiJ~* 41 Jifritl¥1¥~1*H1tf:, Jt~ : 
~~frmit¥~~H#1¥Jffi-*~n~L*~l¥l~*mit¥~~~~HH#1¥1~-

~1¥J~~H•~~~ff1¥1~~•~,~~~m:r£¥~~~~HH#1¥1*~; 
mit¥~~H#1¥1$~$1¥J~~H•~~~ffmttm:r£¥n~m*~ffl~fr-~;* 

~~frmit¥~~ff#l¥1ffi=*~n~L*~l¥1¥~~MMl¥1½H~ml¥JL$,~~ 
1~ Jifrit ¥ ~ 1*~1i1'1 ff ff 1tf: 1'11.J 1il ~ o 

43. f~ffl:tX:fiJ~* 41 Jifritl¥1¥~1*H1tf:, Jt~ : 
mit•L•~oo~~fflm-~m=•L•~oo~,mitm-~m=•L•~oo~m~ 

mit¥~~~~ffff#l¥Jffi-~ffi=L~ff~~ff1¥Jffi-~ffi=L~ff8~;#H 
mit•Ta~oo~~fflm-~m=•Ta~oo~,mitm-~m=•Ta~oo~m~ 

mit¥~~~~ffff#1¥Jffi-~ffi=T~ff~~ff1¥Jffi-~ffi=T~ff8~ 0 

44. f~ffl:rX:fiJ~* 41 mitl'lf.J¥~1*Hftf:, Jt~ : 
m:r£¥~~MM1¥1¥n~mfrmit*~n~Lffl®~mitL~ff~~ff1¥JmitL~ 

ffD~,mitT~ff~~ff1¥JmitT~ffa~~&mit~~H•~~~ff1¥Jmit~~• 
tlk ;#H 

mitm~~rnttMM1¥J½n~mfrmit*~n~Lffl®~mit~~H•~~~ff1¥J 
mit~~•~.Hfrmit*~n~L~ffl®~mitL~ff~~ffl¥1mitL~ffa~~mit 
T ~tf ~ ft ff 1'11.J Jifrit T ~ffD ~ 0 

45. f~ffl:tX:fiJ~* 44 Jifritl'lf.J¥~1*H1tf:, ~~ti5fr?frit¥~1:¢:rif4B~¥H¥qmlom:r£ 
lt ~z fsJ 1'11.J $ ~ :ri fiJ.1¥1 ~ ffi: o 

46. f~ffl:tX:fiJ~* 41 Jifritl¥1¥~1*H1tf:, Jt~ : 
m:r£¥~~ttM1¥J½n~mfrmit*~n~Lffl®~mitL~ff~~ff1¥JmitL~ 

ffD~,mitT~ff~~ff1¥JmitT~ffa~~&mit~~H•~~~ff1¥Jmit~~• 
flk :#H 

mitm~~rnttttM1¥1¥n~mfrmit*~n~Lffl®~mit~~H•~~~ff1¥J 
mit~~•~~&m:r£T~ff~~ff1¥Jm:r£T~ffa~,Hfrmit*~n~L~ffl®~m 
itL~tf~1*ff l'II.JJifritL~tf8flko 

47. *ffl:tX:fiJ~* 41 Jifiitl'lf.J¥~1*H1tf:, Jt~ Jifiitm~~mr·t1:ri*41¥1¥n1qm¾J1-~ 
~m1¥J~~~~,HJt~mit¥~~ttM1¥1¥m~m~~mitm~~rnttttM1¥1¥m~m 
1'11.J Jifrit flJ!U m 1'11.J pg $ lR JE-:X!l.t o 

48. f~ffl:tX:fiJ~* 47 Jifritl¥1¥~1*H1tf:, ~~tl5frmit¥~1:¢:rif4Bf.J¥HiqmlOJifrit 
lt ~ z fsJ 1'11.J $~:ti fiJ.1'11.J ~ ffi:, 
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Jtq:i : 

m~•~MMITT~ftfrm~*~n~Lffl®~m~T~ff~~ffITTm~T~ff­
tlk; 

m~~~~MMITT½H~mfrm~*~n~Lffl®~m~~~ff•~~~ffITTm~ 
~~-;flk~Rm~L~ff~~ffITTm~L~ff-;flk;#H 

m~m~~rnttMMITT½H~mfrm~*~n~Lffl®~m~~~ff•~~~ffITT 
m~~~•;flk,Hfrm~*~n~L~ffl®~m~T~ff~~ffITTm~T~ff•;flk~m~ 
L~ff ~ 1*ff a~ ?fr~L~ff fflt tlk o 

49. tLzWi:fx.lLl~* 47 J5fr~l'II.J~~1*B14, if~=r!frm~~~f*1Jf41'11.J½H11gm:fom~ 
lt ~z fsJ ITT•~ :fJfiJ. a~ ~ft, 

Jtq:i : 

m~•~MMITT~ftfrm~*~n~Lffl®~m~T~ff~~ffITTm~T~ff­
t,& ; 

m~~~~MMITT¥H~mfrm~*~n~Lffl®~m~~~ff•~~~ffITTm~ 
~~-;flk~Rm~L~ff~~ffITTm~L~ff-;flk;#H 

m~m~~rnttMMITT½H~mfrm~*~n~Lffl®~m~~~ff•~~~ffITT 
m~~~-t,&~Rm~L~ff~~ffITTm~L~ff•;flk,Hfrm~*~n~L~ffl®~m 
~ T ~1f ~ 1* ff ITT ?fr~ T ~1f• tlk 0 

50. tlz1m:fx.5¥Ll~* 47 m~l'II.J~~1*B14, Jtq:i : 

m~~~~MMITT¥H~mfrm~*~n~Lffl®~m~T~ff~~ffITTm~T~ 
ff.;flk,m~~~ff·~~~ffITTm~~~-;flk~Rm~L~ff~~ffITTm~L~ff­
;flk;#H 

m~m~~rnttMMITT½H~mfrm~*~n~Lffl®~m~~~ff•~~~ffITT 
~~-;flk,Hfrm~*~n~L~ffl®~m~T~ff~~ffITTm~T~ff-;flk~m~L~ 
1f ~ 1* ff 1'11.J J5fr~L~1f. tlk 0 

51. tlzWi:fx.lLl~* 47 J5fr~l'II.J~~1*B14, Jtq:i : 

m~~~~ttMITT½H~mfrm~*~n~Lffl®~m~T~ff~~ffITTm~T~ 
ff.;flk,m~~~ff·~~~ffITTm~~~-;flk~Rm~L~ff~~ffITTm~L~ff­
tlk ;#H 

m~m~~rnttttMITT½H~mfrm~*~n~Lffl®~m~~~ff•~~~ffITT 
m~~~-t,&~Rm~L~ff~~ffITTm~L~ff•;flk,Hfrm~*~n~~ffl®~m~ 
T ~ff~ 1* ff ITT ?fr~ T ~ff-t,& o 

52. t~1m:fx.5¥Ll~* 47 m~ITT~~1*B14, Jtq:i : 

m~~~~ttMITT½H~mfrm~*~n~Lffl®~m~T~ff~~ffITTm~T~ 
ff.;flk,m~~~ff·~~~ffITTm~~~-;flk~Rm~L~ff~~ffITTm~L~ff­
;flk;#H 

m~m~~rnttttMITT½H~mfrm~*~n~Lffl®~m~T~ff~~ffITTm~ 
T~ff•;flk~Rm~~~ff•~~~ffITTm~~~•;flk,Hfrm~*~n~L~ffl®~m 
~L~1f~1*ffl'II.JJ5fr~L~1f.;flko 
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53. -frr%m¥~ftff1tt:s11J1t, 'E1=rt: 
tE*f7J~fil~~tt~L~mtE¥H7J~L~ff~~OO*~~~ffitt~~~~: 
tEm~~oo*~~~m~ffitt~~%mH □: 

tEm~H □ ~%m¥~~MM~¥K~m,m~¥~~MM~¥K~mtEm~¥H7J 

~Lfil1$; 
tEm~H □ ~%mm~~mttMM~*m~m,m~m~~mttMM~*m~mtEm 

~¥K7J~Lfil~,m~m~~mttMM~¥K~mA~~@rX~~~iliffiWm~~~ 
j)Jl ; [2J,& 

l2J~ ~OO~ff1~m~ffiti~ o 

54. :t!R17i5:tX)fiJ~* 53 Jifr~~1Jit, X~tEm~H □ ~%mJifr~¥~1*:r-t*4~¥Kizjil! 
'E1ffl%mm~¥~~MM~¥K~il!l2JA~~rm~H □ ~oom~~OOm 0 

55. :t!R17i5:tXliJ~* 54 Jifr~~1Jit, X~tEJifr~H □ ~%mJiJr~m~~rlltt:r-t:¥4B1¥H 
~m'E1MtEm~¥~~MM~*m~m~m~oom~~$g~~%mm~m~~mttM 
:¥4B1¥Kizjmo 

56. :t!R1JJ5:tXliJ~* 53 m~B17Jit, A~tEJifr~H D ~%nx:JiJr~m~~rll'ti:r-t:¥4B1¥K 
~@'E1ffl%mm~m~~mttMM~¥K~il!l2JA~~rm~H □ ~oom~~OOm 0 

57. :tlz1JJ5:tXliJ~* 56 m~B17J¥t, A~tEJifr~H D ~%JJX:Jifr~¥~f*:r-t:¥4B1¥Hrzjil! 
'E1ffltEm~m~~mttMM~¥H~@~OOm~~$g~~%mm~¥~~MM~¥H 
rzjmo 

58. tlztlis:rxliJ~* 56 Jifr~~1Jit, X~ Jifr~¥~1*:r-t:¥4B1¥Krzjil!tEJifr~7J( f 7J ~ L 
A~ /J\r 20nm s1~&0 

59. :tlz1JJ5:tXliJ~* 53 Jifr~~7Jit, A~tEJifr~H D ~%Ex:Jifr~¥~1*:r-t:¥4aq¥Krzjm 
'E1ffltEm~H □ ~%m~Mm~tt~~m~¥~~MM~¥K~m0 

60. :t!R1JJ5:tXliJ~* 53 Jifr~B17J¥t, ili'E1t15, tEJifr~H D ~%mm~¥~1*:r-t'¥4B1¥H 
rzjil!z ITTf, tEJifr~H □ ~tEJifr~1't~L%fi¼J¥L~:,p;jf4B1W=m:, 3f litEJifr~H □ ~tEm~W 
ftL%mm~¥~~MM~¥H~@o 

61. -frr~mlJ¥~f*Wf*ffff1tt:B17J¥t, Jifr~¥~f*Wf*ffff1tt:'E1t15 : 
tE*f7J~Lfil~~¥~~MM~tt~; 
tEm~1,t~LB1$'i'~fBJ*~~; 
$~-~00~,~~-~oo~mtE®fil~~~OO*~~~®fil~L~OO*~~ZOO: 
tEm~tt~L#tE¥K1J~LM~~ctm~$~~oo*~~~m~$~•~oo~~ 

¥~ft:r-t:¥4B1¥Hizjil!, Jifr~¥HrzjmA~ >7HIJ!Um:fo ~{IJ!Um : l2J& 
~rm~¥~~MM~*m~m~m~~oom~~m~~mttMM~*m~m: 
?fr~ 7J ¥t'E1 =rt : 
mm~$~W~ff•~~~k~-~illfi~ffttffi~;l2J& 
mm~$~W~ff•~~Bffi~~~~~-~illfi~fftt~~; 
x~mm~$~W~ff•~~~~~-~illfi~ffttffi~'E1Mmct~@rm~m~ 

~mttMM~~~~iliffi~~-#wa~m~m~~mttMM~*m~m~~m*illfi 
ffi fj, * Ji 
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*~mm~$~~fflff•x~~gITT-~filfi~~tt•~~fflmrl~@rm~m~ 
~mttttflITT~~~~~~ITT~-#w~~m~m~~mttttflITT¥H~mITT~m*fil 
/.~fw!ZA 
1T 1ff, r'ffi a 

62. t!Rffi:tx;flJ~* 61 Pfi~ITTtT1t,A~m~¥~1*:t-t:¥461¥H119m~as~m~xxrPJ 
ITT,fr¥~~ff#ITT~~ttffi~rl~~ITT~ffiEITTffi-~rPJ,~&frm~¥~~ff#ITT~~ 
tt•~rl~~ITTffl&rm~ffi-nrPJITT~ffiEITTffi=nrPJ 0 

63. t!Rffi:tx;flJ~* 62 m~61~ft, *~ : 
m~$~8~00~ITT-~D~OO~~ffl~~~~~ffITT~~~-~; 
m~$~8~00~ITT-TD~OO~~fflT~~~~ffITTT~~-~; 
frm~~~~-~~m~T~~-~~~ITTm~$~•~oo~ITT~~•~oo~~ffl 

m~¥~~ff#ITT.x$ITT~fflff•x~~ffITTN~-~; 
~~frm~¥~~ff#ITTffi-*~nrPJ~*~ITT~$m~¥~~~fflffff#ITT~­

~ITT~fflff•x~~ffITTn~a~,~~~m~¥~~ff#ITT*~; 
m~¥~~B#ITT•x*ITT~fflff•x~~ffmrlm~¥~~ttflITT¥H~m*~ 

~~ fr-Jfil ; 
~~frm~¥~~ff#ITTffi=*~nrPJ~*~ITTm~¥~~ttflITT¥H~mITT~$. 

~~{~m~¥~f*ff1tf:611fr~ ;# H 
m~¥~~ff#~ffl¥~~~fflffff#o 
64. t!Rffi:tx;flJ~ ::K 63 ?fr~ 61n¥!, A~ ?fi~~{itff• x ~ 1* ff 611n ~ ti5fr ~ -n 1MB 

~N~TITT~fflff•x~~ff,HA~~~ttffi~m~$~~fflff•x~ITT~&-~~ffl 
/J\ r Pfi~ ~{iit ff• x ~ lt ff 611n :l:-ili.fil1f ~ tf tUffiB fi 0 

65. t!Rffi:tx;flJ~ * 63 Pfi~ ITTn1t, * ~ Pfi~ ~fit ff• x ~ 1*ff as 1n ~=r!fr ~ -n iua 
~N~TITT~fflff•x~~ff,HA~~~tt-~m~$~~fflff•x~ITT~&-~~ffl 
/J\ r Pfi~~fitff • x ~ 1*ff 611n :t:-ili.fil1f ~1f tt•ri 0 

66. tLzffi:tx;flJ~* 63 m~61n1t, *~ m~~~ttffit¥~=r! = 

xt ?fr~ft Ji£J1ffi:1JO{I£ ~lli ; 
xt Pfi~ $~~fit ff• x ~ m ~g 61-~ 61 Pfi~ ¥ ~ 1*:t-t :¥4 61 ¥ H 119 mPJr~~ iu 61 m 

~,f_f[~J1ffi:1.mW:g ~lli ; 
m~m~$~~fflff•x~*~~kITT~fflff•xffl~~ITT*~J1ffi:~•m~&;~& 
M~m~$~~fflff•x~m~gITT-~ffl*~ITT*~J1ffi:~~m~lli 0 

67. t!Rffi:tx;.¥U~* 63 Pfi~ITTn1t, *~ Pfi~~=rf·l'i•~~=r! = 

xt ?fr~ ft Ji£J1ffi:1JO ~j_f[ ~lli ; 
xt ?Jr~$~~ {iit ff. x ~ ?fi:iztk ITT-~ 61 ?fr~¥~ 1*:t-t :¥4 ITT¥ H t19mm~~ iu 61 ?fr 

~1f[~J1ffi:1JO{I£ ~lli ; 
m~m~$~~fflff•x~*~~gITT~fflff•xffl*~ITT*~J1ffi:~•m~&;~& 
M~m~$~~fflff•x~m~kITT-~ffl~~ITT*~~~~m~lli 0 
68. t!Rffi:tx;.¥U~* 63 Pfi~61n~:t. •~m~~=rf·r1•ri~=r! = 

xt Pfi~it Ji£~1Jo{i£ ~lli ; 
xt Pff ~$~~fit ff• x ~ Pfi:iztk 61-~ 61 Pfi ~ ¥ ~ 1*:t-t :¥4 61 ¥ H 119mm ~~ iu ITT m 
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J£ 1fr tit!J'fil JJo ~ iY!U E:!! lli ; 
M~mJ£$~H~ff-~~*~~~~H~ff-~ffl~~~*~~~-mE:!!lli;~& 
M~mJ£$~H~ff-~~m~~~-~ffl~~~*~~~~mE:l!lli 0 

69. -frf1H1itff ~~JE, ~=rt : 
~~*~~~hl*~~H~ff~~ff:~& 
~ffl$~H~ffff#~H~ffffi~,mJ£H~ffffi~~~mJ£*~~~hl*~*~m 

~~~fflH~~~&-~H~ffff#~~~&-~H~ffff#W~~ffl, 
Jt~'Bt-~H1i1ffff1!:f:t~~=rt : 
tEJJ<-~15 IPJ _tfilf$ l'!"Jlf mi ; 
~mJ£ttm;_t~fflMrttmi~*~M~7JIPJ~¥~7JIPJLfil~~~~tt; 
~mJ£ttm;_tmmJ£~~tt~mJ£¥~1J1PJ_tfil~~m~E:!!mttoo~,mJ£m~E:!!m 

ttoo~~~m~mrJt~~~~~w~~:~& 
·fil T Jifi;£ ~f)l tt B"J 11JW m~ B"J a :t,& 0 
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-•~mtt~ffl~U~MHH#,Xm~~~&X~ffi~ 
5=! 

[ ooo 1J t§ * $ iJ 1¥15t.JU3 I ffl 

1/25 :ln 

[0002] *~ 00 ~Fl[$ a-1~:fLl $iJ*ffi 35U. s. C. § 119 ~~~-':KT 2012 4 9 Jj 5 B 1'£5t.B'S 
% 00 ~:fLl $ iJ No. 10-2012-0098463 s"J1Jt5t:i:SZ., jJ!Ui5 I ffl ~~i~% 00 ~:fLl $ iJ~W pg it,# A 
*JC 

~JK~Yit~ 
[0003J * JC 1¥.J 0 JH±v & ~ 1rfi :¥ ~ 1*:ff 14, li£Jl 1*~ & ~1rfi - £t ~ pli·ti ~mtJLHllX H1i1'1 ff 
(3D RRAM) ff14,Jtt*1t::1fi!&JtmLlm:::1fi!o 

[0004] Bt_I>.1'£tl:\ - tl~M ~fi!1t ( 3D-IC) H1i1'1Btt* ~i1f7-=fmtJo:¥~1*H1*ffff14B"J ~ 
]L fr:3-1rfi 3D-IC H1*Btt*i-i;J±§:i=p, $-i'-H1*ff•5t~ - ttti~YU om~ Bt_I>.~~*ffl~~ 
OO~tt*~$fJl.5GCMLC) tt**1JE:ittH1*ffff141¥1£~~fi¼&, {B¾~1rfi~~ OO~tt* 
m~~~~~~l¥J~mfi¼*,li:vr~tt*frm~•-t-H~ff•5ti=pmH~1¥J~ffiN1¥J~; 
7J 00 Hfr ~ :kfiu p~ 0 131 J1t' ft 7'J ffl -=p ~lJGrftfJo 61 H1i1'1 ;ff it,; B'S I z:: i&it tt * 1¥11~~' 3D-IC 
H1i1'1Btt*1f ~ Et£3t1~Jl~ll]15 I jJ 0 

[0005] ili:*, Bt_I>.1'£tl:\ "lrrtL - ffi£" tt*1i:7'Jf:!lt:k~imnoH1*:R~;s1 3D-IC H1*fftt 
*1¥l~~o~#~~-ffi£tt*~Mfrtt~L~~~~$,t--~#%fi¼m~$,t--~1¥Jffi 
£0 

~P}i pg~ 
[ooo6J tt sJHI% s"J :3--t-~ JJfil vu t~tt xt - Mt~ ~li·ti ~tJLHitt H1* ff c 3D RRAM) ff 14, :!t1%: 
1t ::1fi! &Jt mLlm:::1fi! o 
[0001J t~ffi~®~JJfilfJtl, :¥~1*B14~:rt :frJJ( f 7J. ri'D Lfil1$ B"Jft ft£ ;frl1 ~Lfrt§xt 
-=fttn£1¥l*fM~::1fri'D1¥J½~::1fri'DLfil~l¥J~-tt;frttlt£Lill~~-ttfr½~::1ffi'DLfil 
~1¥Jm3t~mttoo~,m3t~mttoo~1¥J~m~@-=f:1t~~~~~wa3t;~&~r~• 
tt 1111□ m s"J ;fflJt t& o 
[0008] fr~JJ:~~JJfilfJtli=p '~-tt¾~:rtflJ!Llmlo£Jt£B"Jtf%~ti;J 0 

[0009 J fr~®~ JJfil vu i=p , m 3t ~ Pli ·ti oo ~¾ ~ :rt1111□ m lo£~ s1 tf * ~ i'i;J 0 

[ 001 o J fr~®~ JJfil vu i=p , m 3t ~ ~Ji ·ti oo ~1fl r ~• tt s11111□ m 1¥1 pg w ~ :J;g-:t tzt #N r ~• tt 
a~£~Lo 
[0011J fr~®~JJilvtl i=p, m3t ~pli·ti 00~¾ i=p ~~;ri;J, ~i=p ~~i'i;J~:rt1flr~•ttl¥11111Ll 
ms"-1 pgW~~ktB"-11111Llmo 
[0012J fr~®~JJfilvtli=p, ~•tt¾~:rt1111□mlo£Jt£s1tf%~~, JiJti=p~•tts"J1111um~ 
:rt~~lo~=~-~o 
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[ 0013J fr-@~~ wtl i=p , ¥ ~ ftff 14 if 'EL =rt fr~~ tt;fo tt Jf£Z !'BJ s"J J'!'l s1 ;;f,j :¥4 ITT W ffl: o 
[ 001 4 J fr -Jl:~ ~ ~ fytl i=p , • EFB ;;f,j :¥4 as w ffl: Ji.~ 1:cj 1f ~ tt B"J :57HIJ!U ~ xt * B"J :57HIJ!U ~tL 
[0015J fr-®~~1!ftli=p, ~~ttl'l"Jlf£$~fo£1!ttlf£Ji:lti=p ~Plltt00~B"Jlf£$fr¥H151PJ _t 
l:cj ~~ti s"J Jf£ $ !'BJ P~ :rf o 
[0016J fr-®~~fJtli=p, ~Pll't.'t00~frJJ(f1f1PJ_tJl.~/J-.-=p 20nm ITT~&o 
[0011J fr-®~~vtl i=p, AJ~ ~pll·t.'t oo ~R::Jl.~ 11J!u~ as i=p ~~ti;!, li:lt i=p~~ti{tr-=f AJ 
~ ~ Pll ·t.'t 00 ~ l'l"J 11J!U ~ s"J pg$ lR :!Ej ~ o 

[0018] fr-®~M!!vtl i=p, -¥~1*B14if'E1=rt :t'J m:_ts") $~ ~ fs]:fr ~~ ;$~IJHJ£00~, 
~~amoo~~~-=f®~ITTTmoo1r~~~®~ITT_t~oo1r~mzoo;Jti=p1f~ti~AJ~ 
~rnttoo~fr¥lf.1f1PJ_tfil~~ttg;~~oo1r~~~g;~amoo~;;tti=p:$~amoo~ 
ITTfi_tamOO~{r1ffl_t~ffEFB~ffITT_t~ffam;$~amoo~ITTfiTamOO~'E1fflT~ 
ffEFB~ffITTT~ffam;Ji_t~ffam~T~ffamzooITT$~amoo~ITT~~amoo~ 
'E1ffl-¥~~ff#ITTJ'!'lx$ITTHMffJ'!'lxEFB~ffITT~~am;Ji;lti=p-¥~~ff#'E1ffl-¥~~ 
H1iiffff14 o 

[ 0019 J fr-@~~ 1!ftl i=p : ~t~fr-¥ ~ 1*:ff 14 s"J ffi - 7J( f 15 IPJ _t tlf: Ju s"J 1t~ ?Jrj£ ¥ ~ 1*H 
Mffff#ITT~-~ITTHMffJ'!'lxEFB~ffITT~~am,~~~¥~~HMffff#ITT*~;-=F 
~~ff#ITT$x$ITTHMff$xEFB~ffWtt¥lt~m$~ffl~fr-~;Ji~~fr-=F~~ff 
#ITTffi=*f1f1PJ_t~~ITT¥lt~mITT_t$,~~~¥~~HMffff#ITT~~o 
[0020J fr-®~ nm vu i=p =•_ta 'fl£ oo ~'EL =rtm- ;fo m =• _ta 'fl£ oo ~, ffi-;fo m =•_t 
amoo~mr¥~~HMffff#ITTffi-~ffi=_t~ffEFB~ffITTffi-~ffi=_t~ffam;li 
fiTamOO~'E1fflffi-~ffi=fiTamoo~,ffi-~ffi=fiTamoo~ffl-=f¥~~HMff 
ff#ITTffi-~ffi=T~ffEFB~ffITTffi-~ffi=T~ffam 0 

[0021] fr-®~~fJtli=p :~~tifr7J(fjj1PJ_ttJl1f~-=p _t~1fEFB1*ffs"J_t~1falJ£, T~ 
1:fEFBftffs"JT~1:fatJ£~RH1*ffJ'!'lxEFB1*ffaS~ffiUam ;Jil=iJ~~f;Jl·t.'tOO~frJJ(f--Jj[P] 
_tffl®-=fHMff$xEFB~ffITT~~amlifr*f1f[P]_t~ffl®-=f_t~;j'fEFB~ffITT_t~ff 
a ,j;]£;f PT~* EFB 1*ff as T ~1:fa fR 0 

[0022] fr-®~~ vtl i=p , -¥ ~ 1*ff 14 if 'EL =rt 1fr-=f ~~ tilP tt Jf£Z fs] B"J J'!'l EFB ;;f,j :¥4 B"J w ffl: 0 

[0023J fr-®~~1!ftli=p :~~tifrJJ(fjjlPJ_tt~H~-=f _t~1:fEFBf*ffITT_t~1:fam, T~ 
1'fEFB~ffITTT~ffam~&HMffJ'!'lxEFB~ffITT~~am;Jil=iJ~~PllttOO~fr*f1ilPJ 
_tffl®-=fHMffJ'!'lxEFB~ffITT~~am~&T~ffEFB~ffITTT~1'fam,lifr*f1i1PJ_t 
~ffl®-=f_t~ffEFB~ffITT_t~1famo 
[0024J fr-®~M!!f!ltl i=p, AJ~ ~foll·t.'t 00 ~R::Jl~ 11J!U~ s"J i=p ~~ti;!, Ji;it i=p~~tiffr-=f J=iJ 
~ ~ Pll ·t.'t 00 ~ l'l"J 11J!U ~ s"J pg $ !R :!Ej ~ o 
[ 0025J fr-®~~ vtl i=p , ¥ ~ 1tff 14 if 'EL =rt fr~~ tiln 1<1 lf£z rsJ st• EFB ;;f-;t :¥4 as w :m:, Jt 
i=p:J'!'lEFBM~ITTW:ffi:fr*f151PJ_tffl®-=fT~1'fEFB~ffITTT~1'fam;~~ttfr*f1ilPJ 
_tffl®-=fHMffJ'!'lxEFB~ffITT~~am~&_t~*EFB~ffITT_t~*am;liAJ~~rnttoo 
~fr*f--JjfP)_tffl®-=fHMffJ'!'lxEFB~ffITT~~am,lifr*f--Jj[P]_t~ffl®-=fT~ffEFB 
~ffITTT~1'fam~_t~1fEFB~ffITT_t~ffam 0 

[ 0026 J fr-®~~ vtl i=p , -¥ ~ 1*B14 if 'EL =rt fr 1f ~ ti ;fo tt Ji£ z !'BJ ITT J'!'l EFB ;;f-;r :¥4 B"J W ffl:, ;it 
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*=$®MflITTW~fr*fh~Lffl®rT~ff®~ffITTT~ff8~;~~tifr*fh~ 
Lffi®rZffflB$~®~ffITT~~D~~&L~ff®~ffITTL~ff8~;Hm~E:!!mttoo 
~fr*fh~Lffl®rZffflB$~®~ffITT~~D~~&L~ff®~ffITTL~ffD~,H 
fr*fh~L~ffl®~T~ff®~ffITTT~ffD~o 
[0021J fr -®"ik nm 1Jtl * : ~rJl ti fr7k f h ~ L1§ 4~ ~ T ~ff® 1* ff ITT T ~ ff D tJl, Zf 1it 
B$~®~ffITT~~·~~&L~ff®~ffITTL~ff8~;Hm~E:!!mttoo~fr*fh~ 
Lffi®rZffflB$~®~ffITT~~D~,Hfr*fh~L~ffl®rT~ff®~ffITTT~ff 
8tJ15¥0L~1f ®1*ff ITTL~1l8tJ10 
[002sJ fr -®"ik nm1Jtl * : ~~tifr7k f h ~ L1§ 4~ r T ~ff® 1* ff ITT T ~ffD tJl, ZHit 
B$~®~ffITT~~·~~&L~ff®~ffITTL~ff8~;Hm~E:!!mttoo~fr*fh~ 
Lffi®rZffflB$~®~ffITT~~D~~&L~ff®~ffITTL~ff8~,Hfr*fh~L 
~ffl®rT~ff®~ffITTT~ff8~ 0 

[0029J fr -®"ik nm 1Jtl * : ~rJl ti fr7k f h ~ L1§ 4~ ~ T ~ff® 1* ff ITT T ~ ff D tJl, Zf 1it 
B$~®~ffITT~~·~~&L~ff®~ffITTL~ff8~;Hm~E:!!mttoo~fr*fh~ 
Lffi®rT~ff®~ffITTT~ffD~~&ZffflB$~®~ffITT~~D~,Hfr*fh~~ 
t§4~r L~1l®1*ffITTL~1lDfJlo 
[0030J t!t~-®"iknm1Jtl, ¥~1*B1tf:'§=r15 :fr7k f h ~ LM1$ st¥~ f*:t,1Jf4B"Jt1 ~ ;f1 
~LITT$~~00*E:!!~;$~8~00~,~~•~oo~m~r®~ITTT~OO*E:!!~~®~ 
ITTL~OO*E:!!~Z00;frtt~L#fr¥Hh~LM~~tt$~~00*E:!!~~$~8~00~ 
ITT¥~~MflITT¥H~m;~&m¥~~MflITT¥H~mITTm~E:!!ffittMflITT¥H~m; 
**m~E:!!mttMflITT¥H~mA~~@r*~~~~~ITTm~E=l!ffio 
[0031J fr-®"iknm17tl*, ¥H.rtim* as E:!!rlrE~xx ~as, fr¥~1*B1tt:st~l~J*1tttr~* 
ITTE:!!mITTffi-h~,~&fr¥~~ff#ITT-~~~tt~*ffl&~ffi-h~ITTE=E!mITTffi=h 
~o 

[0032J fr-®~ nm 1Jtl * : $ ~ D fJi 00 ~ B"J fi LB fJi 00 ~ 'el =rt L ~ ff s11* ff B"J L ~ 1l D 
~;$~8~00~ITTfiTD~OO~'E1fflT~ff®~ffITTT~ff8~;frL~ffD~~T~ 
ff8~Z00ITT$~8~00~ITT~~D~OO~'E1ffl¥~~ff#ITT$~$ITTZffflB$~®~ 
ffITT~~8~;~~fr¥~~ff#ITTffi-*fh~L*~ITT~$m~¥~~Zffflffff#ITT 
~-~ITTZffflB$~®~ffITT~~D~,~m~¥~~ff#ITT~~;¥~~ff#ITT$~$ 
ITTZffflB$~®~ffmtt¥H~m*~-~fr-®;~~fr¥~~ff#ITTffi=*fh~L 
*~ITT¥~~MflITT¥H~mITTL®,~m~¥~~ff#ITTfil~;H¥~~ff#'§ffl¥~ 
1*Zf 1itBB1tf: o 

[oo33J fr-® "ik nm 1Jtl *, fr t1 ~to¥~ f*tt t4 st ¥1t rtJm st L wz rs:i, m~ ¥ ~ 1*:ft t4 
ITT¥ 1[ rtJmZffr E:!!rJitmjj!i' H* * T ~1l ® 1tff ;fO L~1l ® 1*ff ~ i~ E:!!rJitm~ ITTti1t 0 

[0034 J fr-®~ nm 1Jtl * , ¥ ~ 1*tt *4 st¥ 1t 1tJmA~ pg 1111□ m to 1;r,1111a.m 0 

[oo35J fr-®"iknmWtl*, m~E:!!f>ll·t1:;f,J;JE4st¥1trtJm1frr¥~1*ttt4st¥1titJmst pg1lJ1□ 
m~L 
[ oo36J fr-®~ nm Wtl * , m ~ E:!! f>ll ·t1::ft *4 as¥ 1t rtJ m fil r ¥ ~ 1*tt t4 as¥ 1t 1tJ m st 1;~ 1111□ 
m~o 
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[ 003 7] fr-®~~ wtl i:=p , ¥ ~ 1tt;t:¥4 El"J ¥ J~jzjig¾ 'el, t15fJJ!U m ;fO £fi£ ITT#%~ ,tzj 0 

[ 0038] fr -Jl:~ ~ ~ f!Jtl i:=p , PT5E ~ ro.§:t1t;j f4 as¥ ][¥1gig¾ 'el, t15fJJ!U m ;fO £fi£ El"1# % ~ ,tzj 0 

[ 0039 J fr - ® ~ ~ f!Jtl i:=p , pJ 5E ~ roll tt t;t f4 EIS¥ J[ 1zjjg fil T-'F ~ 1tt;t f4 El"1 ¥ J[ 1zj m ITT fJJ!U m 
ITT~$g~~H1irr¥~~MMITT¥1i~mITT£fi£Lo 
[ 0040 J fr - ® ~ ~ f!ltl i:=p , PT 5E ~ ~ll tt tJ *4 Els* 1i 1zj m ¾ i:=p ~ ~ ;t~, * i:=p ~ m ;t~ 'el, =r15 ffr r 
¥~~MMITT¥1i~mITT~mITT~$g~~ITT~mo 
[ 0041 J fr-®~~ wtl i:=p , -='¥-~ 1*i-;j f4 E1{] ¥ J[ 1zj m ¾ 'el, t15fJJ!U m ;fO £ fi£ El"J ;ff% ffi ,tzj, HJt i:=p 

¥~~MMITT¥1i~mITT~m'e1,fflffi-~ffi=~~~ 0 

[ 0042J fr-®~ JJfil wtl i:=p , ¥ ~ 1*B1tt: ~ 'El, =r15 tE-='¥-~ 1* tJ *4 Elt * 1i 1zj mlo 1<1 lf£ zJsJ E1{] • irs 
fJ f4 Elt m :m: 0 

[ 0043 J fr-®~ JJfil 1!ftl i:=p , • irs fJ f4 E1{] m ffi:A~ 1:cj-='¥-~ 1*fJ f4 El"1 * 1i 1zj m E1{] !!HJJ!u m xt :tr E1{] 
!!HJJ!umo 
[ 0044 J fr-®~ JJfil 1!ftl i:=p , -='¥-~ 1* t;t f4 El{]¥ J[ 1zj ill! ITT fi£ $ ~ fuS! 1'1 fi£, H Jt i:=p PT 5E ~ roll tt tJ 
MITT¥1i~mITT!f£$tE¥1infPJL1:cj-='¥-~~MMITT¥1i~ill!ITT!f£$~~Ho 
[0045J fr-®~~wtl i:=p, PT5E ~roll-r1tJf4El"1 ¥1i1tJilltfrJ]( f n fPJ LA~ /J,r 20nm ITTJ!¥: 
J!l 0 

[ 0046 J fr-®~ .nm wtl i:=p , pJ 5E ~ ~ll tt t;t f4 ITT¥ J[ 1tJ ii[¾ A~ 1Jl!U m El"J i:=p ~ ffi ~ , H Jt i:=p -'F 
~ ~MM ITT¥ H~ il11ir r PT 5E ~ ffitttt MITT ¥H~ ill! ITT~ m ~ITT~$ g ~ o 
[004 7] fr-®~~ wtl i:=p : $ ~ ,i,JIIH& 00 ~ El"J. L ,tJlJHlz 00~'el,t5L;Q11:-f lffi 1* ff ITT L ;Q11:'f a 
m;$~BmOO~ITT-T8mOO~'e1,fflT;Q1fflffi~WITTT;Q1ff8m;#HtEL;Q1ffBm~ 
T;Q1ffamz~ITT$~DmOO~ITT~~-mOO~'e1,ffl-='¥-~~ff#ITT.~$ITT~MB•~ 
irs~ffITTW~Bm;H-='¥-~~ff#'e1,ffl-='¥-~~~MBB#o 
[ oo48J fr-®~~ 1!ftl i:=p = ~t~fr-='¥-~ 1*B1tt: Elt m - 7J< f n [PJ L tif: Ju E1{] 1r~ m~-='¥-~ 1*~ 
MBB#ITT~-~ITT~MB-~irs~ffITTW~Dm,~~~-='¥-~~ff#ITT*~;¥~~B 
#ITT-~$ITT~MB$~irs~ffWM¥1i~il1!$~ffl~fr-~;H~~tE-='¥-~~ff#ITTffi 
=*fnfPJL*~ITT¥~~ttMITT¥1i~ill!ITTL$,~~~¥~~~~Bff#ITT1ir~o 
[0049 J fr-®~ nm Wtl i:=p : • La tlz 00 ~ 'el, t5 ffi- ;f P ffi =.La tlz 00 ~' ffi-;fo ffi =• L 
amoo~fflr-='¥-~~~MBB#ITTffi-~ffi=L;Q1fflffi~WITTffi-~ffi=L;Q1ff8m;H 
•Tamoo~'e1,fflffi-~m=•Tamoo~.m-~m=•Tamoo~mr¥~~~MB 
B#ITTffi-~ffi=T;Q1ffirs~ffITTffi-~ffi=T;Q1ffBm 0 

~~00 fr-®~~~i:=p:-='¥-~~ttMITT¥H~ill!tE*fnfPJLffi®rL;Q1fflffi~WITTL 
;Q1ffBm,T;Q1fflffi~ffITTT;Q1ffDm~&~MB$~irs~ffITTW~Bm;HPT5E~ffitt 
MMITT¥H~J]!fr*fnfPJLffi®r~MB$~irs~ffITTW~Bm,HtE*fnfPJL~ffl 
®rL;Q1fflffi~WITTL;Q1ffBm~T;Q1fflffi~ffITTT;Q1ff8mo 
[ 0051 J fr-®~ JJfil 1!ftl i:=p , ¥ ~ 1*B 1tf: ~ 'el, t15 tE-='¥-~ 1* t;t f4 El{]¥ J[ 1tJ jg to 1'1 fi£ Z fsJ ITT$ irs 
tJf4asmffi:o 
[ 0052J fr-®~~ 1!ftl i:=p : -='¥-~ 1*t;j f4 El"1 ¥ J[ itJill! tf:7J( f n fPJ Lt§ 4~ r L ;Q1 ff irs 1t ff ITT L 
;Q1ffBm,T;Q1fflffi~ffITTT;Q1ffBm~&~MB$~irs~ffITTW~Bm;HPT5E~ffitt 
MMITT¥H~il1tE*fnfPJLffi®r~MB$~irs~ffITTW~Dm~&T;Q1fflffi~WITT 
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T~ffD~.HtE*~n~L~ffl®rL~ff~~ff~L~ffft~o 
[0053] tE -® ~ JJlli wtl i:=p, m ~ ~ pJl ·t1:tJ *4 BJ.J ¥ H yig ii!!~A ~ flJ!U M BJ.J i:=p ~~:ft), HJt i==p ¥­
~ ~ttfl ~¥H~JJ1!~ ~m~ ~ mttttfl ~ ¥K~ii!! ~OOM ~ ~ $ g~~ o 
oo~~ i'E-®~JJl!i~i:=p,¥-~~ff#~~ffltE¥-~~ttM~*li~m~tt~zoo~•~ 
tJ*4BJ.JW±!, Jt i:=p =•~tt3¥4BJ.JW±itE7-K ~n ~ Lf§~~rT ~ff~ f*ff BJ.JT ~tf8i91 ;¥,. 

~~ttM~¥H~ii!!tE*~n~Lffl®r~Mff•~~~ff~~~•m~&L~ff~~ 
ff~L~ffftm;Hl=iJ~~mttttM~¥H~JJ1!tE*~n~Lffl®~~Mff•~~~ff~ 
~~•~.HtE*~n~L~ffl®rT~ff~~ff~T~ffDm~L~ff~~ff~L~ff 
ftf,&o 

[0055] tE-®~J]l!ifJtl i:=p, ¥-~1*ff1'=f:~~ti5 :tE¥-~1*~M*4BJ.J¥1irigii1!5fPH~zl'sJ ~· 
~ttM~Wft,Jti:=p:•~ttM~WiltE*~n~Lffl®~T~ff~~ff~T~ffftm; 
¥-~~ttM~¥H~ii!!tE*~n~Lffl®r~Mff•~~~ff~~~·~~&L~ff~ 
~ff~L~ff8~;Hl=iJ~~ffittttM~¥H~ii!!tE*~n~Lffl®r~Mff$~~~ff 
~~~·~~&L~ff~~ff~L~ffD~.HtE*~n~L~ffl®rT~ff~~ff~T 
~j'fftf})Zo 

[0056] tE-JJ:~~ JJlli 1Jtl i:=p : ¥~ 1*t;f *4aq ¥ H yigjj]! tEJJ( ~ n ~ Lf§ ~~ r T ~1f ~ 1*ff ~ T 
~ffftm,~Mff$~~~ff~~~·~~&L~ff~~ff~L~ffftm;Hl=iJ~~ffitt 
ttM~¥H~ii!!tE*~n~Lffl®r~Mff•~~~ff~~~•m.HtE*~n~L~ffl 
®~T~ff~~ff~T~ffDm~L~ff~~ff~L~ffDm 0 

[ 0057] tE-® ~ JJlli 1Jtl i:=p : ¥-~ 1*t;t *4 BJ.J ¥ H yig m fr7-K ~ n ~ Lf§ ~~ r T ~1'¥ ~ 1* ff~ T 
~ffftm,~Mff$~~~ff~~~•m~&L~ff~~ff~L~ffftm;Hl=iJ~~ffitt 
ttM~¥H~ii!!tE*~n~Lffl®~~Mff•~~~ff~~~•m~&L~ff~~ff~ 
L~ffDm,HtE*~n~~ffl®rT~ff~~ff~T~ffDm 0 

[ 005sJ i'E-JJ:~ ~ JJlli 1Jtl i:=p = ¥ ~ 1*tJ *4 aq * 1i 1ig m tEJJ<. ~ n ~Lt§~~ r T ~1l ~ 1* ff~ T 
~ffftm,~Mff$~~~ff~~~•m~&L~ff~~ff~L~ffftm;Hl=iJ~~ffitt 
ttM~¥H~ii!!tE*~n~Lffl®rT~ff~~ff~T~ffDm~&~Mff•~~~ff 
~~~Dm,HtE*~n~L~ffl®~L~ff~~ff~L~ffftmo 
[ 0059 J t~~ -® ~ JJfil wu. % M¥-~ f*ff 1!:f: aq nrt~ =rt = tEJJ<. ~ n ~ M 1$ sJ.J i1 ~ L, ~1f¾tE 
¥1in~L~ff~moo*~m~mttm~~~;tEmoo*~m~mttmi:=p%pj(;H □ ;tEH 

Di:=p%~¥~~ttM~¥1i~ii!!.¥~~ttM~¥1i~ii!!tE¥1in~Lfil~;tEHDi:=p% 
pj(;pJ~~mttttM~¥H~JJ1!,l=iJ~~ffittttM~¥H~JJ1!tE¥Hn~Lfil~,pJ~~ffi 
ttttM~*li~mA~~mrm~~mttttM~~~~~ffi~m~~m;~&~~~oo~ 
ff1~41ffittmo 
[0060] tE-®~ JJlli 17U i:=p , tE * D i:=p % ~¥~1*:t;f *4 sq¥ H yigjj]! ~ ti5% M ¥-~ 1*t;t *4 aq ¥ 
li~ii!!~A~tEH □ ~OOM~~OOM 0 

[0061 J tE-®~ JJlli Wtl i:=p , tE * D i:=p % ~ m~ ~ pJl'f1:t;f :¥4 BJ.J ¥ H yig m ~ ti5tE ¥ ~ 1*ti 3¥4 BS 
¥K~ii!!~OOM~~$g~~%pj(;!=iJ~~ffittttM~¥1i~ii1! 0 

[0062] tE-®~ JJlli Wtl i:=p , tE * D i:=p % Mm~~ pJl't1:t;f :¥4 BS¥ H yig m ~ ti5% pj(;pJ~ ~ pJl 't1: 
ttM~¥1i~ii!!~A~~rH □ ~OOM~~OOM 0 
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[ oo63J fr-@~ JJfil Wtl q, , fr "ff D q, % JJ¼ ¥ ~ 1t;t,t fiJ.1'1"1 ¥ ][ itJ il1! ~ t15 fr?fr~ PT~ ~ p]_ •t1 ;t,t 
MITT¥K~il1!ITT~mITT~$g~~%JJ¼¥~~MMITT¥K~il1!o 
[oo64J fr-®~JJfil:Wtl q,, ¥~1*tJfiJ.1'1"1¥KitJil1!fr71< f 7J [i'iJ _tJl~ /J,r 20nm ITT~~ o 
[oo65J tE-®~JJfilfJtlq,, tEH D q, %JVG¥~1*t1fiJ.BI.J¥J[itJil1!~t1!ifr"ff D q,%JVG~ius!f1 
~ 1'11.J ¥~ 1t:M*4sl.J ¥KitJil1! o 
[oo66J tE-®~JJfilfJtlq,, i~1Jitkf~=tt, tEH □ q, %.IVG¥~1*tJfiJ.1'1"1¥KitJil1!z ~ir, tEH 
□ q,tf:tt~_t%JVG$~MMITTm~,~&tE7f □ q,frm~_t%JJ¼¥~~MMITT¥K~il1! 0 

[0061J ttzj7i5-®~JJfil:1Ytl, t£1A-;ftfNitU¥~1tW1itffffft:t-1'1"11Ji!o i~¥~1tW1iiffff1t:t­
~ffl :tE*f1J [i'i}_tM~ ITT¥~~MMITTtt~ ;tt~_tITT$~~00fr ~~ ;$~8t&OO~, 
~~Dt&OO~~~r®lliITTT~OOfr~~~®lliITTL~OOfr~~zOO;frtt~_t*tf:¥][ 
1J[i'i)_tg~~tt$~~00fr~~~$~8t&OO~ITT¥~~MMITT¥K~il1!.¥K~il1!A~ 
!lb 1mumlo ~ 1mum ; ~& 1il -=r ¥ ~ 1**f fiJ.l'lt ¥ K itim: as~ 1mu m~ ITT PT~~ p]_•f1:1'J fiJ. l'lt ¥ Kiti 
il1! 0 ~7J~~ffl:M$~Wfflff$5tq,~~ITT-~*fi~ffttffi~;~&M$~Wfflff$ 
5tq,~~ITT-~*fi~ffttffi~;Jt;q,M$~Wfflff$5tq,~~ITT-~*fi~ffttffi~~ 
fflmtt~mrm~~mttMMITT~~~J(f~q,ITT-;ftfWa~m~~mttMMITT¥H~JJ1! 
ITT~m**fiffi~,JiJtq,M$~Wfflff$jtq,~~ITT-~*fi~ffttffi~~fflmtt~m 
rm~~mttMMITT~~~J(f~q,ITT~-;ppwa~m~~mttMMITT¥H~:u1!ITT~m* 
~-ft/.~-l:w[Zh. 
m:1T 1~1'iF o 

[0068] fr-®~nm,Wtlq,' ¥~1*tJfiJ.B"1¥H¥ZJJJ1!q, ITT ~ilrE¾xx[i'i] ITT, tE¥~1*ff1t:t-1'1"1~ 
ffttffi~tt~q,ITT~mITTffi-1J[i'i),~&tE¥~~-#ITT~ffttffi~tt~q,ITTffi&rffi-
7J rtJ 1'1"1 ~iil'ltffi=n [i'iJ o 

[oo69J tf:-Jt~ ~ JJfil Wtl q, : $ ~ D t& 00 ~ 1'1"1 :Ii _tft t& 00 ~ ~ =tt _t~=tf ~ 1t ff 1'1"1 _t ~ 1f D 
t&;$~8t&OO~ITTfiTD~OO~~fflT~ff~~ffITTT~ff8t&;fr_t~ffD~~T~ 
ffD~zOOITT$~8~00~ITT~~Dt&OO~~ffl¥~~ff#ITT$x$ITTWfflff$5t~~ 
ff l'l"JNmUDt& ;J~~fr¥~1*ff1t:t-l'l"Jffi-7j( f 7J [i'iJ LtiF37U 1'1"1~¥m~¥~1tW1iiffffft:t-l'II.J 
~-~ITTWfflff$5t~~ffITTN~Dt&,~~~¥~~ff#ITT*~;¥~~ff#ITT$x$ 
ITTWfflff$x~~ffmtt¥~~MMITT¥H~il1!$~ffl~tE-~;~~fr¥~~-#ITTffi 
=*~1J[i'i)_tm~ITT¥~~MMITT¥K~m:ITT_t$,~~~¥~~-#ITT~~;Ji¥~~ 
ff 1t:t-~ =tt ¥ ~ 1tW1ii ffff ft:t- a 

[0070] tE-®~ JJfil Wtl * , W1iiff$ X ~ 1* ff ITT§[ ~t15 fr~ -N mUD t&N mUT 1'11.J W1itff $ 
5L ~ 1* ff, liJt q, ~ 1f ·t1ffi f¥$ ~ W1iiff $ 5L q, l'l"J ~y-~~ t15 /J, r Wfiiff$ x ~ 1* ff 1'1"1 
§[ :ti!!.*1i ff ·t1 ffi fi o 

[0071 J fr-®~ JJfil Wtl *, W1iiff$ X ~ 1t ff ITT§[~ t15 fr~ -N mUD t&N mUT 1'1"1 W{iiff $ 
5t~1tff, HJtq,~=tfttffiri$~W1itff$5t * as~y-~~=tt/J,rW1itff$x~1*ff 1'1"1 
]Jf :ti!!.*1f~ff·t1ffiri a 

[0072] t[-.Ll:~~JJfil:Wtl *, ~tf't:'tffifi~t15 :Xtf1 ~nm:JJo{t£ ~lli ;X1$~W1iiff$jtq, ~ 
kITT-~ITT¥~~MMITT¥K~il1!m~~~ITT~~JJfil~~~~lli;M~$~Wfflff$5tq, 
*~~~ITTWfflff$5tffl*~ITT*~nm~-m~lli;~&M~$~Wfflff$jtq,~~ITT­
'1~ f-§ * ~ 1'11.J * ~ JJfil :!Jo~¥~ ~lli o 
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[ 0013 J fr - ® ~ ~mH¥tl i::p , ;Q11t ·ti m Pi'§ =rt : xt lf m; Efil JJo ~ tL ~ lli : xt $ ~'" ff 1i& ff-'¥l x i::p 
;Q1JEE1"1-~l'!I.J¥-~1*:r;tf4B"J ¥]U1gi!!JiJr3£~fLl l'!g,ffr~nfilJJo11£ ~lli :xt 1=5 $~ff1i1ff-'¥l5t i::p 
*•;Q1kITTffMff-'¥lxffl*~ITT*~,ufil~-m~lli:~&M1=5$~ffMff-'¥l5tl=f;Q1JEITT­
~1§*~13q*~nfilJJo~m ~lli 0 

[ oo 14 J fr-®~ nfil 1¥tl i::p , ;Q11t ·ti m Pi~ =rt : xt lf m; Efil JJo 11£ ~ lli : xt $~ff 1i:t ff -'¥l x i::p ;Q1 
5E l'!"J-~ El"-1 ¥-~ 1*:r;t 3¥4 ITT¥ lirtJi!!JiJr3£ ~ JU El"-1 ilf ~nfilJJO !®iJJlU ~lli : xt 1=5 $ '1"" ff 1i:tff-'¥l 5t i::p 
*•;Q1JEITTffMff-'¥lxffl*~ITT*~,ufil~-m~lli:~&M1=5$~ffMff-'¥l5tl=f;Q1kITT­
~1§*~ITT*~nfilJJ0~1t ~lli o 
[ oo 15] f~ ffl - ® ~ nfil 1¥tl , - 1ir ff fit ff¥~~ =rt : r: 1-: fir 4-to :1:-tE. :l:1r 1t ~ B"J ff 1it ff~ mLl ff : 
~&~ffl$~ffMffff~ITTffMffffl~,ffMffffl~~~ilr4-~~hlffi~#~m~~~ffl 
ff1itfLl~d>-~'"ff1itffff14lOJA~d>-'1'"ff1itffff14i::piJaJ!tK~fflo ~~ff1itffff14t~'§ 
ffl:fr*~~~Lfil~ITTttm;:frttm;LfflMrttm;ITT*~M~~~fr¥H~~Lfil~ITT 
~~tt:frttm;Lill~~ttfr¥H~~Lfil~ITTm~~fflttOO~,m~~fflttOO~ITT~ffl 
~Rr*~1t~ff~W~~:~&~r~~ttITT~m~ITTDmo 
[0016] f~ffl-®~nfil1¥tl, ~PlHi RAM ff14'§=rtltm;,;:fff Jifrlt m;LJl.~ i::p ~~fzg l'!"J~~ 
tt,~M~~ttITTm~~fflttOO~~&;:fff:i=~ffl®r~~ttITT~mITTDm 0 m~~fflttOO 
~l'!"J ~p_§.iffi.:i1*~1t~ff~W~~o 
[oonJ tE-®~nfil1ftli::p, ~PlHi RAM ff14ffm~~=rt:l:lfE~~ttl'!"Jpq$yfsJITTffi:1:J.f;{g~ 
00~ 0 tE~#m~r,m~~fflttOO~m;:fff~tE~~tt~ffi~~~OO~z00° 
[0078] tE-®~nfilvtl!=f, ~~ttm Jl.~tf.J 50 f;P3*~ rl'!I.Jf!¥:&o 
[ oo 79 J fr-®~ nfil 1¥tl i::p , ~ pJl •ti RAM ff 14 ff m ~ '§ t15 fr~~ tt ;;fO 8 f}z Z l'sJ B"-18 :t& f;{g ~ 
~otE~#M~r,m~~fflttOO~m;:fff:i=tEDm~~~~~~ttzOOo 
[oo8oJ fr-®~nfilf7tli::p, m~~pll·tiOO~m Jl.~ 20 f;r13*~ rl'!"Jf!¥:&o 
[0081 J tE-®~ ,ufil vtl i::p , 1§ ~~ rD fR I'll.] m~ ~ pJl'fi 00 ~ El"-1 ~ pJl m ~f~ffl1:fr rD fR M 1NW B"-1 
~~tti::p~":tITTffi-~ffi=~~m~;~~zooITT~lli~~&nfil~~ffl®rDmITTm~ 
~Pll'tiOO~ag ~j:ml'tg~ ~Wr&~o 
[0082J fr-®~nfilf7tli::p, m~~pll·tiOO~m'§=rt:i1ill~-~1t1m~o 
[0083] t[-.u:~~J1mVU i::p, m~ ~Pll'f'± 00 ~m '§115~ § 1i1f (Zr),~ C Hf), ffi (Al), 'flc (Ni), 

WrJ ( Cu ) , ffl ( Mo ) , ffl ( Ta) , 't}c ( Ti ) , ~ ( W) , ~ ( Cr) , ti ( Sr), ffiJ ( La) , fl: (Mn), 'f~ ( Ca), ffl 
C Pr) to tit C s i ) ;tt) JVG l'!"J tll i::p 1'11.J ~ j>-# 5t ~ l'!"J ~ 1,t W :,j;;j 3¥4 o 

[ 0084 J fr-®~ nfil vu i::p , ~ pJl -ti RAM ff14 ff m ~~=rt fr it m;to ~~ ttz rsJ ITT~~~ fl 0 

[0085] tE-®~ J1m vtl i::p , m~ ~ pJl ·['i 00 ~ m ~ =rt Jl.~PJ~ ~ pJl·ti~ El"-1 TT*~~ & ~M TT 
*~~1=5TT*~jt_~~~~ITT~jt_~~o 
[0086] tE-®~ J1m 1¥tl i::p , TT*~ to ~jt_ ~~ i::p ag ~&-~ PJ ~~=rt Jl.~ ~~1,t ~it ;tll5J\. 
B"J:i1ill~-~1,t1m~ o 
[0081J tE-®~J1m1:Jtli::p, PJ~~pJl·tiOO~ffPJ~~=rt~M~~ttl'!I.J~~m~£~o 
[oo88J fr-®~J1m1:Jtli::p, ~m~£~PJ~=rtJl.~1,t~it ;tll5tl'!"J:i111l~Ji~1,t1m~o 
[0089] tE-® ik ,ufil vtl i::p, TT*~ ;fO ~ jt_ t~~ PJ ~ =rt 1AJ-:i111l ~ - ~ 1,t 1m ~, Ji p~J]!~ £ 
~m'§ffl~IAJrTT*~~~jt_~~ITT:i1ff~-~1tW~o 
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[ 0090 J fr-®~~ wtl i:=p , ~m:~ £FzP:iJ $ r * ~e :fo $(::st:t~ e i:=p st ~d> -~ a 
[0091J tlzffl5j jf-aq~~1Yti, ~f,Ji·[1: RAM ff14'E1tr1if1 Ji£, fAft Jt£~l±l #Jl~i:=p ~~:ft) ITT~ 
.ti, t§ 4~ T~-ttITT T 1JJ!□m B"J T ~tfB t&, t§ 4~ T~-tt ITT _t 1JJ!□m B"J _t~;j'f 8 :fR, ;:fp" Ji fr 
T~ff·~~_t~ffD~zOOffl®r~-ffITTi:=p$~mITT$~-x8~,~&~ti~-tt 
ffl®r$~•xD~ITTm~~ffittOO*am~~ffittOO*ITT~ffimrl~$(~~ff~W~ 

[ 0092] fr-®~~ vtl i:=p , m 5E ~ pJi ·t100 * m M 1$ fLl t§ 4~ TT ;QI tf ,tJllHR:tP _t~ ff 8 :fR i:=p B"J 
~d>-~o 
[0093] fr-®~ JJfil vtl i:=p, fr$~-xD :fRZ !'BJ B"J ffi - fi!e ~ m ~ /J~ T frL~tfD :fR:tO._t 
•x-~ZOOITTffi=ffi~~&frr~ff-~~-T-xB~ZOOITTffi-ffi~i:=pITT~d>­
~o 

[0094] tE-®~JJfil1Ytl i:=p, T :izt1f8fR:tPL:iZI1f8fR i:=p aq ~d>-~ m 'E1tr1i$~~:izttf8 
t&o 
[0095] t[-@~~Wtl i:=p, ~f,li't:t RAM ff14ffm ~ 'EL:rr§;:fp"Jitf:ft Ji£:fP~-ttZ !'BJ B"J~-1:'f 
ftoT~ffB~mffl®r~-1:'tftITT~mo 
[0096] t[-@~~{Jtli:=p, ~f,li't:t RAM ff14ffm ~ 'ELtt:l:J!JE~-ttITT pg $~!'BJ ITTffi:1:J.t{g• 
00¼ 0 fr~#mNT,m~~ffittOO*m;:fp"Jifr~-tt~ffi~ffi•OO*z00° 
[0091J tE-JJ:~~~fytli:=p, ~•tEm Jl~tf.J so f;if3*~ Ts"Jf!¥:&o 
[0098] fr-®~]Jfilfytli:=p, ~pli'ri RAM ff14ffm ~ 'E1tr5fr~-tt:fP.5t8~z !'BJ B"18tRt{g 
•eotE~#mNT,m5E~ffittOO*m;:fp"Jitf:8~ffi-m~~-ttZOOo 
[0099J fr-®~~fJtli:=p, m~~r,li•t100*m Jl~ 20 f;if3*~ Ts"Jf!¥:&o 
[0100J tE-®~~Wtli:=p, t§4~r 1',A.$~•xDtRi:=p~5Es"J-~stm~~m·t1oo*st ~r,li 
m~mffl~r~5EITT•x•~~OOITT~•t1i:=pF±ITTffi-~ffi=~~m•1~gzooITT 
~lli~~&~~~ffl®r~5EITT8~ITTm~~ffittOO*ITT~~ITT~~W~5Eo 
[0101 J fr-®~JJfilvtl i:=p, ~pJi'ri RAM ff14ffm ~ 'E1:rr§;:fp"Jifrf1Ji£ i:=p B"J 0~-~ ~& ~5£ 
~~0~-~ITT~d>-~m,ffl~o 
[0102] fr-®~]Jfilfytli:=p, ~pli'ri RAM ff14ffm~'E1tr5fr~-ttB"1£Ji£$:fPm~~pJi·t100 
¼ITTn£ffiZ00ITTffi-~OOi:=p;:fp"JiITT~d>-~Tffi~~-OO*,~&tEm5E~ffittOO*ITTffi 
ffi_tITTffi=~OOi:=p;:fp"JiITT_tffi~ffi-OO*offi-~ffi=~oom~r~•ttITT17'J$~00i:=po 
[0103] f!Rffl 5j j[-$"] ~JJfil{Jtl, fr1*1t ~pli·t1 RAM ff14ITT~f!i:=p, ~Pli'ri RAM ff14'E1tr1if1 Ji£, 
Mttn£~l±IITT~-tt~&~ffl~-ttITT.5t$ 0 .5t$'E1fflffl®r~•ttITTTOOmITTT~ 
ffJt#,ffl®-=r~•t1ITT_t~mITT_t:iztffx#,~&ffl®r~•t1tET~ffJt#~_t:iztff 
x#z00;:fp"~ITT$~~fflff$5to~~~ffl:tt$5t~~ffl-5t~~ff~m~~mttm,H 
m~~ffitte~ti~-tt 0 ~~$'ELffl:iztfftt~~$~~fflff$xi:=pITT-~,~&ffi~m 
~~ITT~ffl:tt$5tomdff~~$(~m~~ffitte~a~m~~ffitteITT~ffi*~fi~ff 
tt~~~-~$~~fflff.Jti:=pITT-~o 
[0104 J fr-®~ JJfil vtl i:=p, m m:ct tE:izt5E B"J ~1it :tt$ 5t s"J $ 5t s11* ff s"J•:fo~ g z !'BJ F ± 
~lli~,~&mcta5E~~~ffl®r~5EITT~ffl••xITTm~~mttoo*ITT~~ITT~~. 
*~fi~fftt~~~-~ffi~•x$ITT$~~fflff.xi:=pITT-~o 
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[ 0105J tE -@ ~ JJfil Wtl q:i , :Q1 AE' I'!{] H 1it ff$ 5G ITT$ 5G fildt tfPJ tEfffie fi~fF ;fo. ~tjHi:: ttl~ 
q:it\tJto 
[ 01 o6J tE - ® ~ JJfil fytl q:i , ffi fit* 1t PT tE :Q1AE ITT H1*ff $ 5G I'!{]$ 5G fill 1* w 1'!{]5 lR ;fOtffi lR z 
fsJ l'!{]PT5t ~rlittm q:i %m ~fJff.jffi_jj!f&o 
[ 010 7] tE -® ~ JJfil Wtl q:i , • r*t*1t m ~ p* ;Q1JE I'!{] H1* ff$ 7G ITT. 7G fill 1* w I'!{] 1Jl IR ;fO 1MJ g 
Z~ITTPT5t~ffittmq:i%MITT~ffiJffl.~o 
[0108J tE-®~JJfil:Wtl q:i, $5t$ PT l?J¾ffi-$5t$, Ji ~rli'ti RAiVI ff1tt:kEPT l?J ~t15$~'" 
ffl~$5G$,~~~~$5G$ITT~5ttITT_t$ITT$~N~,~~~~$5G$ITT~5ttITT~ 
$ITT0A5~l?J&~~~~0A5~ITT~N~m 0 ffl~$5G$ITT~-~~PTl?JA~~ffi­
$5G$ffl~ITT~~o$~N~PT~~tE~N~mz.~o~~m~JJfil~ffi~~lli~-~~lli 
l'!{]N~l'!{]~~m /J,rtEmN~xtzfsJ~~l'!{]1:fl~l'!{],~,~~o 
[ 0109 J tE-® ~ JJfil Wtl q:i , ;Q11t·tiffi fi $ 'i"" H1it ff$ 5G q:i I'!{]- ,t-~ t15 tEffi-~ 1Jit 1J IPJ _ti§. 
~~ffiillA:Q1AEITTH~ff$5GITTPT5t~ffitt~l?J~*PT5t~mttmITT~ffi,li-~mffi~ 
ITTH~ff$5GpJ~ffltE~ffi-~ffi:n1PJffl&ITTffi=~m:n1PJ_ti§.~~ffiillAmffi~ITTH 
~ff$5GITTPT5t~ffittml?Jm*PT5t~ffitt~ITT~ffi 0 

[0110] itHJ.5~1m~Jn!ifytl, 1M~ ~pli'f± RAM ff{tt:ITT:ntt~t15 :tEf't ~_tj't ff:Li:i'i:m fs]f{g~ 
m~mtt~,oo~~m~~~~~mttml?J%maatt~ITT~5R,tE~5Rq:i%mA~ 
q:i~~~ITT~5ttl?J&~ti~5ttITTPT5t~ffittOO~,l?J&l?J~~OO~ffftffitt~ 0 Jffl.u 
PT5t~ffittOO~ITT~~~kE~~5tPT5t~ffittOO~ITT~ffio 
[0111] tE-®~JJfilfJtlq=i, %M~5tttom5t~rli't100~PT~t15tE~5JLq:iA%:tif!.%M~ 
1Jl ~ ' l;J $ 7:f" JJ!ft ~-JL, l;J & tE ~rJl JL q:i % P¼ ~ y -~ ~1Jl ~ I'!{] pg 11JlU m l'!{]PT5t ~ rlittm 0 

[ 0112J i'E-® ~ JJfil wu q:i , % fflt~5 ttto m 5t ~ rli·ti oo ~ m ~ =r1!i % m11 ~ ~• JL I'!{] 11Jltl m I'!{] 
m~~mttm,l?J&tE~5Rq:iITTPT5t~mtt~ITTpg~m_t~jffi_tt~•RaaITTtt~_t* 
fflt~5mo 
[0113] t[-®~JJfil{Jtlq:i, i~:nrtkEPTl?J~t15tE%M~5ttz $%pj(;tJ!1E~5JLl'!"J~$1'!{] 
~imW~o 

~f1i!li5i.P.11 
[ 0114 J ~~ !Yft oo to 1-'¥: MI ITT -i:¥: wi w. sJHtHf it sJH!!f % ~ 1i ~ilo sJUL 
[0115] 00 1 ¾~l±l*ffl*1zSJH!!f%a~-®~JJfil:1YtlEr~~pli'f± RAMff{tt:l'!{]~~~~OOo 
[0116] 00 2 ¾~ l±! ~lzffl*1z ~JH!!f%B"Jffi-~JJfil:Wtl ITT ~rli·ti RAM ff{tt:l'!"Jf 00 00 o 
[0117] 00 3 ¾~00 21'!{] I-I' ~t\t}ttl'!{]t\trnJOOo 
[0118] 00 4AAB ;fO 4C ¾~l±! 00 3 I'!{] "Pl" $5:tl'!{JJJJl*OO o 
[0119] 00 5A ¾~ l±!tlzffl*1zSJH!!f%, xtttzfflffi-~mlifYtll'!{] ~rli'tt RAM ff{tt:illtfffifi~B"J 
00 3 I'!{] " p 1 " $ * I'!{] ]J)( * 00 0 

[0120] 00 5B ¾~ l±l*ffl*1zsJH!!f%, xtttzfflffi-~JJm1Ytll'!{] ~rlitt RAM ff{tt:it!:1-r•~~B"J 
00 3 ITT " P 1 " $ * I'!{] JJJl * 00 o 
[0121] 00 6 ~l±!tlzffl*Jz~JH!!f%B{J-@~J;mfJijE!{J~pJitt RAM ff{tt:q:il'!{J~f;1to 
[0122J 00 7 ¾~ l±!tlzffl*1z ~JH!!f%B"J~1m~JJfil:Wtl ITT ~rli·ti RAM ff{tt:l'!"J~~ ~jj!f&OO o 
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[0123J oo 8 ~oo 15 £~1±1t~W*ttsJH1ztumoo 3 i=pJ=ifi~81~P£Lti: RAM :tt14811Ji*81 
~0000 0 

[0124] 00 16 ¾~ ilit~W*1zSJHIZ81~=~nfil1Jtl 81 ~PJitt RAM :tt14ITT~OOOO 0 

[0125J 00 17 ¾~ilit~W*1t~JHIZ81~ ~ ~nfil1Jtl81 ~PJitt RAM :tt14ITT~OOOO o 
[0126] oo 18, 19 ;fo 20 £~ 1±1t~W*tt~JH1ztumoo 11 i=p m~ITT ~P£Ltt RAM :tt14811Ji* 
ITT~OOOO o 
[0121J 00 21 ¾~ilit~W*1t~tlz81~ lm~nfilvtl81 ~PlHi RAM :tt1481ti0000 o 
[0128] oo 22,23 ;fo 24 £~ 1±1t~W*tt~ffiztumoo 21 i=p J=ifi~81 ~p_§:ti RAM :tt14811J1* 
81 ti 00 00 0 

[0129J 00 25 ¾~ilit~W*1t~flZ81~n~nfil1Jtl81~PJi'ti RAM :tt1481ti0000o 
[0130J 00 26 ¾~ili~W*tt~tlziLlm:00 25 i=pJ3/r~81~p£L•ti RAM:tt14817J¥!81ti00 
00 0 

[0131] 00 27 ¾~ ilit~W*1t~tlz81~/, ~Efil1Jtl 81 ~j)Ji•ti RAM :tt1481ti0000 o 
[0132J oo 28, 29, 30 :fo 31 £~ 1±1t~W*tt~ffi~tumoo 21 i=p J=ifi~ag ~rn·t1 RAM :tt1481 
1J 1! ITT ti 00 00 o 

[0133J 00 32 ¾~ ti::\ t~W*1t~tlZ81~t~nfil1Jtl 81 ~pJi•ti RAM :tt14ITTti0000 o 
[0134J 00 33 ¾~ilit~W*1t~tlz81~J'\~nfil1Jtl81 ~Pli·ti RAM :tt14ITTti0000 o 

[0135J oo 34 :fo 35 £~1±1t~W*tt~t1ztijm:oo 33 i=pJ=ifi~ITT ~p£L•t1 RAM :tt14811Jit81 
tiOOOO o 

[0136] 00 36 ¾~ilit~W*1t~flZ81~tL~nfil1Jtl81 ~j)Ji·ti RAM :tt14ITTti0000 o 
[0131J 00 37 ¾~ilit~W*1t~tl~81~+~nfil1Jtl81 ~j)Ji•ti RAM :tt1481ti0000 o 

[0138] 00 38 ¾~ilit~W*1t~flZ81~+~~nfilWtlag ~Pli'ti RAM :tt1481~0000 o 

[0139] 00 39 ¾~ilit~W*1t~ffi~, xtt~W~+~~nm1Jtl81 ~pJi'ti RAM:tt14:itl:1f~:¥¥S1 
ITT 00 3 8 ag " P 2 " $ ?J\. ITT tJ!l ::k 00 o 
[0140] 00 40 ¾~ilit~W*1t~ffi~, xtt~W~+~~nm1Jtl81 ~pJi'ti RAM:tt14:itl:1f~p,&a,f 
ITT oo 38 ag "P2,, ffl)?J\. ITTJJ!l::k oo 0 

[0141J oo 4L42,43,44 ;fo 45 £~1±1t~w~+~~nmWuITT~®~ttl~nfilvtl81~p£L•t1: RAM 
:tt14 ag ti oo oo 0 

[0142] 00 46 ¾~ ili~=tit~W*1t ~ffi~8q~®~JJ'rn1Jtl81 ~rn·ti RAM :tt1481~1it:tt¥f1E 
ag~1Jtlag~~moo 0 

[0143J 00 47 ¾~ili~:tt~W*1t~M~ITT~®~JJ'rn1Jtl81 ~Pli·ti RAM :tt1481~1T&~ITT~ 
vtl81~~moo 0 

[0144] 00 48 ¾~tl::l~t15~W*1t~M~ITT~®~nm1JtlITT ~j)Ji•ti RAM :tt14811t,@.~JJI!.¥ 
~81~vtlITT~~moo 0 

~Pi~ ~lli 1i :&\, 

[ 0145J f~tE ~~~~~ft 00 £ ~ 00 iJl ~ 1t ~ ti~ 81 ~1Jtl ·ti~ JJrn 1Jtl. tE ~t 00 i=p ~ ti::\ T ~ WHi ~ 
JJ'rn~ITT~~o~¾Jt~M~ITT~~tt~hm~ey~~$#~~7J~~hmH~@~fflM~~~ 
*~m~~ITT~nm~,w£m~~®~nm~~~~*0*~~~oo~~•·*~~~tt~ 
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*~ITTM~~ffi~~~*~~tt*A~ 0frmOO~,llirffi~ITT§ITT,~*Tm~g~ITT~ 
&a mOO~ffl~ITTmOO~fil*~ffl~ITT~~H~~~~~*m~o 
[0146] *X?fi ffl*is-fJl.ffl rm~ 1~5E~nm1Ytl ITT§ ITTH~ §/ fr PLHM1t~fi~ 0 :tio*X?fi 
ffl, •~** " - "," ~,, §/ frill 'E1:tt~~%:ct, Pi:=H0--1. r::sc~!lr ~ ~ 0 i:E@Jlt!.m,01£, :':13* 
x ~ ftffl **" 'E1:rt"to I Elx"'E11'r-"B1, ~Jlt!J£fffrJ=ifiJ£s1t~fil-- ~1*-- w!½J, 1*111::, x1tt:to I E1X 
$14, fB~tf~PifffrElx1JOA-'i'-Elx~$ ITT*1mt~fil--~f$, wit,~1t--5t14, ffl314to / Elx* 
fll~ 0 ~1gJ,±-tl!., i:EfHJI!.fff,s"J ¾' :'3it:tiom' g~E!X:i<t Jf£ITT5t14*~l~A1fz>F~ -x14" _t"a,t, * 
mH*~r*~x#--1.E!X:mfffr~OOITTx#offl&,*iB-"H*"¾ffi~fffr~OOITTx#o 
~*xmffl,*is-"~/Elx"'E1ffl-'i'-Elx$'1'-ffl~~lliITT~§ITTff~~~ffl3ITTffl~o 
[0141J ~!71--, Af$~*n5:t~ B"1~*1Ytl*~ ~titffiOOto / Elxfffi0011::A1t~ffi~B"Jllt!.;f~~ 
1Ytlttoo~mtrm~ 0 fr!Yftoo ~, lli r~~~-m~s1~m, mti!x.*mtog~ITTR ~ a ~~, ~1Ytl 
ttOO~ITT%~m*ffl~~tt*~/~~W~~W~~ 0 ~~,1t~M~ITT~*~~~r~ 
~ttOO~~m~ITT~k%~,W¾m'E1ffl*ffl~~I~m~~~ITT*~%~o~~,~lliA 
~%1'tst£k~Llgm A~Um%ElxaB~t~filo ~~, !YftOO~J=ifi~asg~~J9l_t£~~tts<J, H Efi'J 
ITT%~~§1frm~B#ITTg~ITT~~%~,H~§lfr~~~~tt~*~ITTffi~o 
[0148] ~ ri~~~!YftOO~~oom~~f}titt~m!HYti O t!Rffl~1Ytitt~nmWtil'tS~F~~-tiff1*ff 
'E1 t! ~ ~l Et! pJHi RAM ff 14 0 
[0149J < :m-~*Wti > 
[0150J 00 1 ¾~lli*ffl*1t~fi~ITT-®~*1YtiB"J~pJl·t1 RAM ff14B"J~:w:E:!!R!&OO, HOO 
2 £~llit!Rffl:m-~*1YtlB"JEf!.pJl·ti RAMff14B"Jfffi00o WH, 00 3 ¾¥B-00 2 Ett I-I' ~tit~ 
B"J tit 00 00 o 
[0151] ~~ 00 1-.2 to 3, t!Rffl~Wti ·t1~*1Yti ITT Ef!.pll·ti RAM ff14'E1t!0A¥)j~ CSL ilf~ 
BLL BL2 to BL3, ~lz;;ffi:'i:tE0A¥)j£t CSL tOff[~ BLL BL2 tlJ BL3 zJsJB"J.5t.$ CSTRo 
[0152] fr-JJ:~~nlliWti~, 0A¥)j~ CSL m;;ffJ:'i:fri<tJt£ 1 ~Elxi<tJt£ 1 Lo fri'5-lrft~nm1Yti~, 
it Jt£ 1 m 'E1:rt¥~1t1<tJt£Elx;;ffJ:'i:fr¥~1t1<tJt£--1.s1!l1--film O 0A¥)j~ csL m 'E1:rt;;fff:'i:fri<t 
Jf£l~ITT*19lgo0A¥)j~~LmA~~ttJt£l~~ITT~~~~ofr-~~*~~,:'3tt 
Jf£ 1 1$* P ~*J9lB1, 0A¥)j~ CSL m1$* N ~*19l o 
[0153J ~¥)jtt 32 mfr:m-:nfPJ L1 --1.JAi<tJt£ 1 *llio Wti:tio,~¥)jt1mfrt§x1ri<tJt£ 1 B'-J 
1t f fil1$ :n fPJ 01 ~ Hn 1PJ _tg 1$ 0 fr-®~* 1Ytl ~, it:tio tt~ *~ * Wtl Pfi~ J£ 01, ~1mt1 32 
m A~~~~t2;J, 1Yti:tioA~11JlLl~t1J£Jt£B"Jff:%0 fr-®~*Wti~, ~¥Jjtt 32 m*fff!l!i<tJt£ 1 o 
~,t-~¥Jjtt 32 ~m~'E1t! P ~$~li:rJ1E4Elx~F1$*$~li:rJ1E4o fr~¥}jtt 32 A~~~~ 
t2;Js"J~~~, ~¥Jjtt 32 l'tt11Jlu~m%.fflG1~~F·m,~o 1Ytl:ti1J, 11Jlu~m%fflGA A~~f.J so if1;J*~ TB"J 
~ & o fr~ ¥)j tt 3 2 A~ --1.;£ ~ 11JlU ~ B"J ~# ;;ffJ :'i: ~ , Et! :l:31 mfr Et! PlHi RAM ff 14 B"J ~ 11:: ttfi ~ 
*~~~ftlJ I Elx~1!d-tl!.*1Jo_¥t,§~~r~¥)jtt 32 B'-J11JlLl~B"Jm~E:!!Pll'f±m 340 
[0154] ~g D m;;fff:'i:fr~¥}jtt 32 B"Jt§@B"J--1.$~ 0 a-®~*1Ytl~' ~g D m A~ ~0 
A¥)j~ CSL t§~B"J~E:!!~~o 
[0155] fr-®~*1Jtl~,ff[~ BLL BL2 to BL3 ey;;ffJJifr~¥}jtt 32 --1.JtE:l!:li*_¥~g Do 
~~ BLl' BL2 tlJ BL3 mfr7k f fil1$n IP], epfr7j( f :m=:n IP] L2 --1.filf$ ~k~Aq~~ftr, 
HmWt~l'sJP~o 
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[0156] *-f]..jt,$ CSTR pJ fflSc:ii*fLl{f[~ BU, _§Ji=ill1¥5G$ CSTR PT:3fl0c:ii*fLl1ir 
~ BL2o Jlt!Jr, ~ - ill.5t$ CSTR PT:3fl0c:ii*iLl1ir~ BL3a .5G$ CSTR PTfflSc~:iit~iLlA 
~£,;$:_bt§ IA] ~~Bl.] 0~ilj~ CSL BI.J _¥:J>-~ o 

[0157] ~~-jt,$ CSTR tf~pJffi::'i:7'J~fi5~ilj;f:132 q=il'll.J-'i'"o tE-®~h'm1J'tlcp,~~-

5t$ CSTR ~PT~tt: r:izttfs11*ff LST, rm;1fs1f*ff LST B1tElHRPTfffe'.ii*_¥-~0~ilj 
~ CSL :Lm;tf Effi1*ff UST, ~:ii*_¥ 1il~ BLL BL2 :flJ BL3 q:i 1'11-~ ; ~R~~Zf:1itH•5G 
MC, fffi'.~KtELm;tfEffif*ff UST :flJrm;1fs11tff LST zJs] o tE~~1¥5G$ CSTR q:i, rm;1'f 
Effi1*ff LST ,$~?Hi1H1¥5G MC ~]Sz_tm;1fEffif*ff UST tf~pJ~~~1:11E.lilJi!%$1Sc~:iif~o tE 
~"l"'.5G$ CSTR q:i, ~ilj;f:132 pJ~{ttrm;1'f s11tff LSL $~Z:f1it1H.5GMC ~},z_tm;1fEffi 
1*ff UST 1'11.JiJgii!!!R o 

[0158] __rm;1'fEffi1*ff UST BI.Jfflt~{&pJfil1$ ~~{jt_tm;1f~ USU, USL2 ;flJ USL3o __rm;1'f 
Effi1*ff UST pJ{irrJi!ett ft£ 1 £,Ljs;:_t;t§ IA] B1Ji!e ~ 0 _tm;1f~ usu" USL2 :fl] USL3 pJ,tE7j( f fil 

1$tf [P], ep* -tf [P] L3 __rfil1$, ~tf:1BZJltf1r O tE-®~h'mfJtlq:i, *-,*=:fl]* - tirPJ Ll, 
L2 :flJ L3 PT1BZJltiE:Y:o 
[0159] rm;1'fs11tff LST BI.Jfflt~{&pJfilf$ ~~1Arm;1'f~ LSLL LSL2 :flJ LSL3o rm;1'f 
Effi1tff LST pJ {irrJi!eft ~ 1 £,Ljs;:_t;t§ IA] B1Ji!e ~ 0 r ~1'¥~ LSLL LSL2 :fl] LSL3 PTtE~ - 73· 
rPJ L3 _tfilf$, ~tf:1BZ.tltf1T o 
[0160] ~~Z:f1itH•5G MC tf~pJ~~tt•5GEffi1*ff CT :flJpJ~~f,Jl•rim 34a illfflGZ:ffii~H 
1¥5cMC ITT1¥XEffi1*ff CT BI.JfflttRPTfil1$~~1A*~ WLLWL2,WL3 :flJ WL4o ~~-51:Effif*ff 
CT tf~pJ ~ ~tt%fflGtE~ilj;f:1 32 ITTM$7J'-q:i ITT ~:1:m~xmi'j!R:flJ ~:1:m~xffiUJffi IR, B11'J1irr* 
~ WLl, WL2, WL3 :flJ WL4 q:ixtml'!I.J-~BI.JM1IJWo 1frrt§xtrf1~ 1 t§[A]l'!I.J¥1[n§'Jf!I,~Wt~ 

§ Z, 1frrH14ast§[A]ml'!I.J~[A]-jt,$ CSTR as•xEffif*ff CT l'!smttRPT1Ez.tlt~:ii*~£JlM 
*~WU, WL2, WL3 :flJ WL4 q:i 1'11.J-'i~ o ~ttt§ [A]*~liE13Jlt:iif~ITTfflttRtE.f&'.iffiltm ~lliBt Ji-~ 
t§[A]BI.J ~~o tE-®~h'mfJtlq:i, *~ WLL WL2, WL3 :flJ WL4 .lil1tPT7'J~'ri%~li PTtE~ - 73· 
rPJ L3 __rfil1$ o tE-®~h'mfJtlq:i, *~ WLLWL2, WL3 :flJ WL4 .lil1tPT7'Jf ffi%~litE*=n rPJ 
L2 ;flJ* - 7J [P] L3 =w __rfil1$ o 
[0161] ,tE-®~h'miJtlq:i, ffl~rm;1fEffif*ff LST ,_tm;1fEffi1*ff UST :flJ.5Gs11tff CT q:i BI.J 
- ® pJ fffi'. re :'i= 7'J *ffl ~ i1j ti 3 2 fF 7'J ¥1g ii!! lR 81 ~ ~ '$( 1..t.tm :¥ ~ ft:1:m ~xm Effi ft ff ( MOSFET) 0 

[0162] tE-®~h'miJtlq:i, pJ~~rJH1m 34PTH*t~fuit§ml'!I.J~ilj;f:1321'11.Jpg*ML EBPT 
~~pll•t1m 34 ~!E 1'11.J pg$~i'sJ~!R:!ExPT~ttffi:l:1I!J{g~OO~ 360 ,tE-.Ll:t.~)Jffifytlq:i, ffi:l:f!f{g~ 
00~ 36 PT~ft'$({,l:li~:ti:f4o PT~~rll't1m 34 PTf&'.~:'i=tEffi:1:JJ{g~OO~ 36 llJ~ilj;f:132 

zJsJ O 1s £, tEJt1m~itE*x q:i ~ SJ3 BI.J~JJffi19'u q:i, PT~ ~r,ll•rim 34 l'II.JJt1m1il:'i=m¾ PT~tl'll.J 0 

tE*~*~q:i.~~PT~~mttm34~A~•~~ilj;f:132q:iB1.J-~B1.Jpgn£ffi~pg~mB1.J 
~%a {B ¾, tEJt1m~itE,;$:j[q:i~s~ ITT~iffilfJ'tlcp, PT~~f,Jl•rim 34 BI.JJt1m%~fil¾ PT~tl'll.J o 

[0163] 00 4AAB :flJ 4C ¾7Flli 00 3 l'!I.J$5t "Pl" B1JJ)(:JC00 o 

[0164] ~~00 4A, tE-.u:t.~h'm1J'tlcp, PT~~f,Jl•t1m 34 PT~tt--H~mo PT~~f,Jl•rim 

34ITT~ffi~pJ*ffliffil~_¥pJ~~mttm34ITT~~ITT7JrPJ~~f!I~/~h'm~tEPT~~mtt 
m34M~Z~ITT~ffi~Wa~o~~,PT~~ffittm34ITT~ffiPT*fflh'm~tE~fflTPT~ 
~ffittm34ITT.5GEffi~ffCTITT~~milj!R~~~m~IRZ~ITT~lli~Wa~o 
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[0165J tf:~®~tffil1!fu 4i, PT~ ~r1H1m 34 PT 'E1=r5:tttlt~~¥l1,t1mm O PT~ ~r11--t1m 34 
pJ 'E1 t5 ~ § EB ti1r (Zr), tt (Hf), ti§ ( A 1 ) , t:l (Ni ) , til11 (Cu), ffl (Mo), ti! (Ta), tic (Ti ) , ~ ( W), 
~ (Cr), tf (Sr),. (La), t~ (Mn), 'f~ ( Ca), ffl (Pr) ;flJli (Si) £].JvGBI.J£]. q:i BI.J~d>~1rf15r.~B1 
¥l1,t.1m;f,Jf4o 1B ¾, pJ~~p].ttm 34 pJ Jl.~~~1,t.~it ;£].* 0 t?U!ZIJ, 3pJ~~p].•t'tm 34 ¾ 
:ttff~~¥l~WMfl~¥l~liMfla1,PT~~ffittm34ITT¥l*;PT~~~*~~*;¥l 
*; 1'11.J O. 8 1-i"r ~ 0. g 1-i"r 0 

[0166] ~~ 1-!i 4B, pJ~ ~p].·t'tm 34 pJ ~f:ihkE'E1t5Jl.~pJ~ ~p].·tiJJn:BI.J:ff*m 34a ~& 
-'=J:ff*m 34a 5tJ~¥lffi ~B1¥l5t~m 3460 tf:~Jt~~tffil1!fti q:i, :ff*m 34a PTtffi:,;fffictf:~iJJ 
tt 32 :tlJ¥l5t~m 346 Zl's:lo :ff*m 34a PT'E1t5-'=l~~l-!l 4A iJ2.~ITTPT1t~r].·t'tm 34 t§IAJ 
a~tJf4m o ep, PTTIH!lstffil1JotE'E1t5 T **m 34a ITT-5G~1*w CT l'l~:f:m~x@iJJ!R:flJ:f:m~xm~ 
!Rzl'sJ 1'11.J ~EE:~ c~,ttz1715mtffilJJo 1'11.J ~:f:ml'II.J1J rPJ :f1J5.!l!It) rmtE:ff*m 34a 4i F:'±.~JA i~m 4i 
1$ri*IIX ~ ~~ f'ft- %A ITT ~tn..li!IEio IE!Jlt, **m 34a 1'11.J ~r]. PTtE~ ~~ f'ft- F:'±.tE:ff*m 
34a 4ia1~/J\,R:ff*m 34a ITT~ffiPTtE~~~tf'-h/1..:ff*m 34a q:i1J;~S1m1':o ¥l5tt~m 
34b PTtffi:,;fffic~~fo!l!:ff*m 34ao 3Xt'E1t5 T :ff*m 34a l'II.JJ'i'Lx~1;$:w CT :itt1T~l¥S1 C1!fti 
-tzo, 3~~~HF:'±.~fffr-=f:ff*m 34a 4ia1),:ff*m 34a 4il'II.J¥lffi~~t$M~ff:;ft:lt!:¥l 
5tt~m 346 ~ri1B::ff*m 34a 1'11.J~r].o 1§&, 3Xt'E1t5T:ff*m 34a l'II.JJ'i'L5G~1*w CT :itt1T 
~~S1 cwu-tzo, 3~ ~~f'f'-/-,A:ff*m 34a 4il$ri~tE:ff*m 34a 4i/ffftE~ ~~f'f'-S1), ¥l5t 
1~m 346 4i l'II.J¥lffi ~~1$M~ff:1$:it!::ff*m 34a ~:l:tjc:ff*m 34a a~ ~r].o tf:~®~tffil1!fti 
4i,¥l5t~m3~kEPT~'E1fflA~¥l*;*-=p*~~*;¥l*;ITT:ttff~~¥l~Wmo~ 
¾, tE*1m~hmf!fti4i, ¥l5tt~m 346 l'II.J¥l *; PT1':-=f:ff*m 34a 1'11"1. * ;o 
[0161J ~~00 4c, PT1t~r].·t1m 34 PT~PT~±:ih'E1=r5 ~ e:rJf4, ~ ~ m:r;rf4'E11!!-!l 4B 4i Pfr 

~1'11.J:ff*m 34a, 1-!i 4B q=iJifr~Et~¥l5tt~m 346 Rkf'E1t5~fo!l!~iJltt 32 B1r~ii1!~£m 34co 
fr~®~tffilWti q:i, ~iii1!~£m 34c PTtffi:,;fff JitE~iJJtt 32 :;flJ:ff*m 34a zrsJ, R:ff*m 34a PT 
tffi:,;fffictf:~iii1!~£m 34c ;f1J¥l5tt~m 346 Zl'sJ o :ff*m 34a PT'E1t!-'=J~~l-!l 4B Ji]r:1£:,f,§[A] 
l'lf.J:Mf4m, R¥l.5tt~m 346 PT'E1t!-'=J~~OO 4B Jifr:1£1§1AJ1'11.J;f,Jf4mo ~ii1!~£e 34c PT'E1t5 
¥l:rJ f4 m , ~ ¥ltJ f4 e 'E1 t! /f IA] -=p :ff *m 34a q:i m '@, * 1'11.J :ttt§'. ~ ~ 1'11.J :ttt§'. ~ ~ 0 fr~®~ 
tffil{?tiq:i, ~ii1!~£m 34c tf:£].)V(,_tpJ~ l:t:ff*m 34a :;f1J¥l5t~m 346 ~~g;Eo ep, ~iii!~£ 
m 34c 4i JiJr'E1*1'11:tt12t~~:f1J¥ll'II.J£].JvGAJ ~A~*~~it ;£].* o ~iii1!~£m 34c PT ffi-=p 
1W ±:ff*m 34a :tlJ¥l5tt~m 346 q:i l'II.J"1.ffi ~1J~:t1J / ~ff:1$:it!:A-'=J*4~i5:l'II.J~iJltt 320 J1t 
'.>1~, ~lm~£m 34c PTtL1HttltE~iJJtt 32 ;flJ:ff*m 34a C~¥l5tt~m 34b) Zl'sJl'II.Jl!lJ:fJI!.&@o 
IE!Jlt, ~ii1!~£m 34c PT ffl fi::~1~~£m o tf:~®~hmWti 4i, ~ii1!~£m 34c tf:1.k f 7J rPJ _t 
pJ~-=f:ff*m 34a ;f1J¥l5tt~e 346 q:i 1'11.J~y~ m 0 
[0168] tEOO 4B :fl] 4C 4im~ITT~»mt?UITTff~~tffilfytiq:i, **m 34a :;f1J¥l5t~m 346 pJ:,j,§ 
xt1&Jltififf1~1ilic O JltJ~, tE*1m~hmWu 4i, PT1t ~r].·t'tm 34 PT 'E1=r!5t ff E1XMltJL:11t~s1 $-1-
**m 34a,$-1-"1.5t~m 346 ~&$-1-~ii1!~£m 34co IE!Jlt, tf:~®~hm1!fti4i, PTfftE1I: 
~~ § 1'11.J:ff*m 34a,¥l5tt~m 346 ~&~iii1!~£m 34co 
[0169] ¥}0(~~00 L2 :fl] 3,mrsJ~{g~m 11 ~ 17 PTt&,;fffictf:{f[~ BLL BL2 :fl] BL3,_t~ 
tf~ USLL USL2, USL3, '=¥~ WLL WL2, WL3 :;flJ WL4, r"~~~ LSLL LSL2 ;flJ LSL3 ~&ft Ji£ 1 

zrs:10 tf:~®~hmWu4i, m rs:1tfg~m 11 ~ 11 PT 'E1=r!¥l~li~:r;rf44i s1~1rfiE1X*1m~¼ll'II.J 
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tB~d1fi!f4o 
[0110J tE~Jti=j=i Jifr~61~trfi~nfilfytl 6<J-~i=j=i, mttB~m 42 J=iJfffe~:'i=tE~~tt 32 :tP~ ~ 
~ USU-USL3, WU-WL4 t;J,R:_ LSU-LSL3 zJsJ O tE-®*JJtlI1¥tli=j=i' 3tB~m 42 PT~tr'i¥l1-tli 
m, _§J=!H'!:::3tB~m 42 61"-l1-tlimJl-~1,t~it ~J'.JL5t!::!::o ep, J=IHt3tB~m 42 61¥l1,tlim 
61li~¥l6<Jt].7t pJ t;J,~ 1: 2 0 3tB~m 42 PTfil1$mA~ USU-USL3, WU-WL4 ;;flJ LSU -LSL3 
~ m rsJ tB ~m 11 ~ 11 z rsJ 617}( f Ifx 1PJ as woo , -tzo oo i=j=i Jifr 7]': 0 

[0171] t::~ USU-USL3, WU-WL4 ;;flJ LSU-LSL3 i=j=i 61c&-~~~=ri1i~61~ @limlo / E!X* 
~-mo*~-mPT~ffl$-~-m,~--1-t~m~!ElX:~-li1-t~mo 
[0172] _t;izt1f~ USLL USL2 ;;flJ USL3 pJ im.tttE~ ~ 7J IPJ L3 J:ElX:¥H7J IP] J:fil1$ 61 p~ ~tB 
~00~ 46 mH&.tlt?tr~, -tzoOO 2 :tP 3 i=j=i)ifr7]':o r~~tB~OO~ 46 ~J=iJtE¥H::1JIPJJ:1')..*1Jt£ 1 fil 
1$ 0 !El .tit, ~ T 1§ pJ m 61 "¥ ~ WU pJ im.tt p~ ~ tB ~ 00 ~ 46 mH&: .tit* p~ ' Ji~ T t§ pJ m ITT"¥ 
~ WL2 PT:im.ttr~~tB~OO~ 46 mH&:.tlt?tr~o ~1bl:1:ih, ~rt§Plm61"¥~ WL3 J=iJ:im.ttr~~tB 
~oo~ 46 mH&.tlt?tr~, li~rt§ Pl~ as"¥~ wL4 PT:im.ttr~ ~tB~OO~ 46 rm1&.tlt?tr~ 0 rm 
Ji, r;izt1¥f'.x LSLL LSL2 ;;flJ LSL3 pJ;lm_;iip~~tB~OO~ 46 rm1&:.tlt?tr~o c&~r~~tB~OO~ 
46 fftl-tzotPPT t;1, ~=rt¥l1,tlim ,.1,tlimlo I ElX:•"-l1,tlim, ElX:Jtf-fu~~61~@~·r1:fif4m O tE 
-®~nfil1ftli=j=i, p~~tB~OO~ 46 PTfil1$ttfo:lrHJt£ L tE"¥~ WLLWL2,WL3 ;;flJ WL4 zrsJaq¥ 
J[I?e~ W2 pJl;J,/J\rtEJ:;izt1f~ usu, USL2 ;;flJ USL3 ~~J:"¥~ WL4 Zl'sJ61¥Hffe~ Wl l;J, 
R:.tEr;izt1f~ LSLL LSL2 ;;flJ LSL3 ~~r"¥~ WU ZfsJEtS¥Hi?e~ W3 i=j=i6<J~y-~o 
[01 73] f~tEii iM SJH[zitr5 -® ~ JJtlI £Jtl 61 ~ p].·['1: RAM :ff 1tf: 61~ fi~ ft,~ ~tift l;J,R:_ itlfx1* 
ft 0 

[0114J oo sA ~~t1::1xtit[1t,5~-~nfil¥tlas~rli·r1RAM:ff1tf:n!:1i~t¥at6<JOO36<J$7t"P1" 
ITTJJY:AOO, JiOO 5B ~~tl::\xt*itr5~-~nfil¥tl61~P_§_'f1 RAM :ff1tf:m1T~riatasoo 3 aq$5]\. 
"P 1 " 61 JJY::A 00 o .tlt1r, 00 6 ~ti::\* itr5-® * JJtlI ¥tl 61 ~ Pli {1 RAM :ff1tf: i=j=i 61 ~ 1;'1E o 

[0115J ~ 5'E:i3l ~ ~r¥~1t 0 

[0116J ~~ oo 1, 3 lo sA, tEW1it1:ff$ 5r; Mc 61W1it:ff$ 5G P1 fffe;izt1fm1i~t¥6<Jttm. r, PT 
t;J,~tt~~lliElX:$5G@~ffCTITT~~ffi~llinfil~~~tt~m;iztW~:ff$5r;PlITT3~~ITT 
~ ~ "¥~ WL3 t;J,i½±Jifr;iztW1it1:ff$5G Pl ITT$5G@1*ff CTo .tlt1r, PT t;J,ii ~lli ffi::kr $5G@ 
ftff CT 611~ffi~lli61 r,§J ~lli»m1JO~*;izt*ITT"¥~, £Jtl-tzo~=rr§T Jifr;iztW1it1:ff$5G Pl 61$5G 
$ CSTR (ElX:$ :f;k:) i=j=i ITT~-,~=:to~ Im"¥~ WLL WL2 ;;fO WL4o .tlt1r, pJ l;J,ii ~lliffij\:r;izt 
1f@1*ff UST ;;fO LST 61 l~ffi~lliITT r,§J ~lli»mfJO~ 'E1tr'i T Jifr;iztW1iti:ff$5G Pl 6q $ :f;k: (ElX:$5G 
$ CSTR)i=j=iaq~-_t;izt1f~ usu ;;fO~-T;izt1f~ LSLL ffi]Ji, J=iJt;J,ii:ArfflrtEJifr;iztW1it1 
:ff$ 5G P 1 61 PT~ ~ rn ·r1 ~ 34 i=j=i r "t. ~ ~ ~ z-t as i1bE ~lli CElX:% nx: ~lli > aq r,§J ~lli»m no~~ 
ttfLl'E1tr'iT Jifr;iztW1it1:ff$5G Pl 61$x$ CSTR ITT~=flf~ BL2a ffi]Ji, PTii0~~~ CSL tt 
!fu o tttfu ~lli PT »mfJO ~ - r *;izt 1¥ $ :f;k: C * 7]': ti::! ) 61 Jifr ~ "¥ ~ , J:;izt 1f ~ , r ;izt 1f ~ ;;f P {If~ o 

[0177] tEJ:~tlm. r, 'E1t15 T Jifr;iztW1it:ff$x Pl ITT$x$ CSTR (ElX:$:i;k:) i=j=i aq*;izt1¥6<J 
W1iti:ff$x MC aq_t;izt1f@1*ff UST, r ;izt1f@f*ff LST t;1.R:.$5G@1*ff CT PTtEm;iztWfit:ff 
• X p 1 61. 5G@ 1* ff CT l½± at~ im. 0 .tlt1r , EB r:rn~:1:m t)U\\L 6<J 1* 1t , j:J; 5?)U\\ai~ I 1il IR SD 1 
;;flJ SD2 pJt;J,%JJJGtE~ USU, WLL WL2, WL3, WL4 ;;flJ LSU ZfsJEtS~~tt 32 61$5]\.i=j=io !El.tit, 
»mtm~~={lf~ BL2 61m!tti&JE ~lli CElX:%JJJG ~lli)61 r,§J ~lliPT l;J,fffe1½~ ~tE~ttfLlJifr;iztW 
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1*ff•x Pl B"1ffi - '¥AA WL3 :fPt§4~r?JT;Q1ff1*ff•x Pl B"1ffi!J]'¥AA WL4 zJsJ ITTifil~tt 32 
ITTtfl3?J'-~ %Ex;ITTffi-:f:m11@iJl I 1Jffi1R SDL liJJfil1JO~ 0AiJlAA CSL El~Jr:l:l:i!1~lliPJ L;J,it14J:~ ~ 
tE:l!*JLlm;Q1ff1itff•x Pl B"1ffi -'¥AA WL3 :fPt§4~rmiz'tff1itff•x Pl Btffi='¥AA WL2 
zl'sJ E1"1ifiJltt 32 l't{]$5t~ %P>G ITTffi=:f:m11@r~ / ~Jffi lR SD2 C~ JTt!. 00 5A)o IEJ.tlt, ATttJE 
~lli (Ej,l(}~JJ)G ~lli) El"1 ~lliPJ L;J,itJJfilJJOtE?)T;Q1ff1itff•x Pl B"1ffi-;fPffi=:l:mt1@iJl / 1MJ IR 
SDI ;fP SD2 zl'sJ,li~t1EPJl;J,tEffi-~1J[j'f[P)_t(1!ftl1zP/>Affi=1:fzJ:x BL2 !ji]rPJ0AiJlAA CSL E1"1 
:n rPJ ) t1EZ9J O !El .t1t, m 1t ~ r1H1m 34 ~ 'E115- st ct 11t ~ ~ ~ -=r-m L;J, B:J$ * A tE if iJl t± 3 2 :fo m 
1t~mttm34zOOITT~ffi,~*m1t~ffittm34~'E115-ITT~ffi-=fPJL;J,~~ilil;J,~~m1t 
~rJHim 34 B"1rlilt~~~1,t.1?JJ:tJ;JE4o IEJ.tlt, i~-tzo ~ ~§m f'i PM E1"1 ~lE!fH~ PT l;J,%JJ)GtEffi-;fP 
ffi=:f:mt1@iJl / ~IR SDl ;fP SD2 zl'sJB"1PJ1t~[H~L't1m 34 ~o ~~§mf'i PMPJl;J,tEt§4~rif 
iJltt 32 ITT11J!Uffi!R~6zc%JJJGPJ1t~r1L·t1m~,!ZP00 5A ~?fi~o IEJ.tlt,'E1t5T ~~§mf'i PM s{] 
?fi iz't ff 1i1'1 =H:. 51: MC PT l;J, it i,A tJ ¾Jl if iz ~ ~t@ " 1 " ~" rr Ja " ift ~ E1"1 B ~ fi. 51: o ~ ~ §m 

H PM m Jlif ,£1rr %tit, liili riJlSJi s{]it,~:fo:n 1,:,tgJX!., oo sA 1x.~ m ~ ~§m f't PM st,£1rrM 
tit~ a{]-trr 0 

[0118J L;J, r ibt SJi ~~j%:f-t a 

[0179] ~~00 L3 ;fP 5B, tEff1*ff.51:MC s{] B~f¥ff1it=H:•x Pl iw;Q1if~p~ITT'tlm. r, 
*:l:i!!. ~lli ~. 51: lffi 1$ tg CT s{] {_X ,~ ffi ~ lli PT L;J, itJJfilJJO ~ii t~ f Ll ?fi iz't ff 1* ff. 51: P 1 El"1 lffi ~ t& 
ITTffi - '¥AA WL3 L;J,t!t1tJ=ifiiz'tff1i1'1:H:•x Pl st •xlffi1:tif CT O Jltjr, ~lli fflAT •xlffi1* 
if CT 6"11~ m ~lli s{] ~ ~ lli PT l;J, itJJfil JJo ~ * ;Q1 ifs{]'¥ AA , f!ftl !ZP 'E1 t5 T f}T;Q1 ff 1i1'1 ff. 51: P 1 El"1 
•xi$ CSTR (~,$~) ~l't{]ffi-,ffi=:fPffi!J]'¥AA WLL WL2 ;fP WL4a Jltjr, ~fufflAT;Q1if 
lffi1*fg UST ;fP LST El"11~m ~&El{]~ ~lliPJ L;J,itJJfilJJO~'E1t! T f}T;Q1ff1itff•x Pl El"1 *~ (~ 
•x* CSTR)~l't{]ffi- L;Q11fAA usu ;fPffi-r;Q11fAA LSLL rmli,*:l:i!!.~lliPJl;J,iiJJfilJJO~ 
:l!t~fLl'E1t!T ,P}T;Q1ff1*ff•x Pl st•x* CSTR Btffi=1iz:AA BL2, li;lt1m1iz:AAPJL;J,it1¥-:'i=, 
~*~ 1ir ~EE: c~Jfi)J)G ~lli)PJ L;J,itJJfilJJo~;tt1m1irAA O .tlt5r, :;er J=ifi;Q1ff1*:H:•x P1 s{]PJ1t 
~r1Ltt:m 34 ITT~1:fr ~lli (~%M ~lli) ITT~ ~lliPJ L;J,itJJfilJJO~ ¾'AiJlAA CSL t~:l:i!!. ~lliPJ 
l;), iwJJfil JJo ~~ T *;Q1 tf * ~ (* ~ ili) El"1 m if* AA 'L;Q1tf AA' r ;Q1tf AA l;J, &,fiz:AA O 

[0180] tE_tj£{i:'i=tlm.r, tE'E1t!T f}T;Q1ff1*ff•x Pl ITT•x* CSTR (~,$~) ~ITT* 
;Q1tfff1itff•x MC s{]_t;iz'tiflffit*if USL riz'ttflffi1:tif LST l;J,&•xlffi1*if CT PTtEffl;Q1 
ff1it=H:•x Pl E1"1.:n:s11*if CT JJt1tB1 ~±mo .tlt5r, l±irfftEili~:f:m110Z, :f:mt10ZiJl / ifr@IR 
SDl ;fP SD2 PJl;J,%Ex;tEAA USLL WLL WL2, WL3, WL4 ;fP LSLl zl'sJl't{]ifi}jtt 32 E1"1tfl3?J'-~ o !El 
.tlt, m!!JJO~ffi=1iz:AA BL2 E1"1*:l:i!!.~lliPJ L;J,it14J:~ ~tE:l!*fLl]=ifi;Q1ff1i1'1ff•x Pl B"1ffi - '¥AA 
WL3 :fPt§4~Tffl;Q1ff1it=H:•x Pl B"1ffi!J]'¥~ WL4 zrsJs{_Jiff~tt 32 l't{]$5t~%Ex;B"1ffi-:f:m 
11@iJl I iiJ IR SDl, liJJfilJJO~ ¾'AiJlAA CSL B"1Jffirl-t9:5E ~EE: C~%M ~EE:) ITT~ ~lliPJ L;J,it 
1t~~tE:l!*fLlJ=ifi;Q1ff1*ff•x Pl B"1ffi-'¥AA WL3 :fPt§4~r?fiiz'tff1it=H:•x Pl s{]ffi='¥ 
AA WL2 zfsJB{]ifiJltt 32 B"1$5t~%P>GB{]ffi=:l:m110ZiJl / 1i11R SD2 C~JX!.00 5B)o IEJ.tlt, jc 

rttJE~lliC~MM~lli)ITT~lliPJl;J,~~~tEmiz'tff~ff-51:PlITTffi-~ffi=~~@iJl 
I~ IR SDl ;fP SD2 zrs:i, Ji ~1J[PJ l;J,tEt§& rffi- ~ti:n rPJ ITTffi= ~1;1t7J rPJ C1!ftl1zP}), ¾'AiJl 
AA CSL !j[Jj [P] ffi ={tr AA BL2 s{] j'f [P]) _t ;)J[ ~)J O !El .tlt, ~ ~ §m f'i PM ~ 'E115- ITT rl 11t ~ ~ ffi -=f m l;J, 
a~:itl:Am1t~ffittm34~ITT;tt~~lr,~*m1t~mttm34~'E115-ITT~ffi-=t-PJl;J,tEffl 
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[PJ ~ ~ ~ f'f' PM Bf.J 7J [PJ _t fr 5f$ 12)_ f(JL ~ ~ ~ f'f' PM O I;;§ .1!L m 12)_ 5f$ Pi~ ~ ~ f'f' PM, in1 00 5B i:p 
?Jr~ o M J:fl 5f$ Pi T ~ ~ ~ f'f' PM Bf.J ?Jr ml Zf:1* ff 1¥ 5t MC PT tBt iA 1v ¾ Jl~ iz ~ JvJ!r5 " o " ~ " !R. 
!:fl" ~~Bf.JBmPi1¥5to 
[0181 J m * Jffl Zf:1i:\"i ff 1¥ 51: Bf.J Jn 001A 1T _tjf ffi fit* 1t 10m Pi 1* ft, * i:p Zf: {i:\"iff 1¥ 5t Bf.J Jn 00 
rn~r~-~~D*~~TITTZf:fflff1¥5t~~ff*~ 0 tE-®~*~i:p,Zf:fflff1¥5tITTJn 
OO~~k1v~$mjf~~~Zf:fflffff#ITT~-*~ITTffi®1¥5f: 0 tEJt~~*~l=fl,PT!2A~ 
r&rZf:fflff1¥5t~~ffITTJnOO~fiffi~~m~~~ 0 ~~,Zf:fflff1¥5tITTJn00PT'E1~~ 
$mjf~~~Zf:fflffff#ITT~-~ITTm~Zf:fflff1¥5t,tE~#MmT,*~~*~~~* 
fU ~ -* ~ Bf.J ?Jr~ Zf:1* ff 1¥ 5t o 
[ 0182] xtr ffi fj,:fO ~~Hit*ft *i3L -1Jl~ {SC~t • 51: * ITT-$ Jt1A1T _tjf ~ft O ~¾I;;§ A tE 
~®1*ft1A1i:ttf¥i:p, mml$iill,& 51 ~¥fit, ii:tt;l'lq ~t1Eii~:£:tt0~-~o ~~irmPT12AA1v 
~*~0~-~_tITT~lliom:tt-~~$ITT~fflfilfiffi~,PT~~~ffl~~#~~ITT~~o 
[0183] f~tEiii>l StJ itIOCt*ft c~~iiEt*1t) o 
[0184] ~~ 00 L 3 ,:fO 6, !ZO~ml1f i~IOC Zf:1*ff1¥ 5t MC Bf.JZf:1i:\"rff1¥ 5t PL IJ!LlPT 12Aii*:1:ih ~ 
lli~1¥5t~~ffCTITT~~ffi~lli*~~~*~fflmlZf:fflff1¥5I:PlITT8~*ITTffl-*~ 
WL3 !2Al\t1tJ3/rmlZf:1i:\"rff1¥5t Pl Bf.J1¥5t~f;tff CL J!tj~, PT 12Aii ~lli ffiAT 1¥5t~f*ff CT Bf.J 
I~ ffi ~ lli Bf.J ~ ~lli * JJp ~*ml i'f Bf.J * ~ , fJtl -tzo tE 'E1 t15 T ?fr ml Zf: 1i:\"i ff 1¥ 5t P 1 ITT 1¥ 5G $ CSTR 
(~$:lik:) J:flEJ{jffl-,ffl=,:fOffl[g*~ WLLWL2 ;;f0 WL4o J!tj~, PTl2Aii:Armli'f~f*ff UST ,:fO 
LST Bf.Jl~ffi~lliBI.J ~ ~lli*JJP~tE'E1t15 T ?JrmlZf:1i:\"iff1¥5t Pl Bf.J $:lik: C~1¥5t$ CSTR) J:fl Bf.J 
ffl- Lml1f~ CSU ;;fOffl-T mli'f~ LSLl O rm_§_, m 12Aii~1Yltl ~lli*1Jp~~*fH~H15 T fflml 
Zf:1i:\"rff1¥5t Pl Bf.J1¥5t$ CSTR ITTffl=flf~ BL2, liiiJtftMirtl~}J:'ii~*:l:iho rmli, PTii0~ 
-~ CSL *!fuo ~:l:ih~lliPT*JJp~~r*ml1fITT$:lik: C*~ili)ITT?Jr~*~--_tml1f~, Tml 
1f~,:fOfirt::~ o 

[0185] fr_LJ;fffl:'i='tlm T, ~~ ~1Jit1liE:tt?JrmlZf:{i:\"iff1¥x Pl Bf.J1¥5I:~f*ff CL {B ¾tE?Jr 
mlZf:1it ff 1¥ 5t P 1 ¾ B ffi f¥ • 5t 1'11.J-tt m T, ~ it m 12A 1Jit:tt tEmml Zf:fit ff• 5t P 1 1'11.J m ~ ~ rn 
'fi~ 34 J:fl%fiX:EJ{j~~~f'f' PM, 11000 5A ,:fO 6 Bf.JftiEk CF ?Jr~o 1;1t:tt?JrjzgZf:1i:\"iff1¥5t Pl a~~ 
~~ f'f' PM Bf.J ~t1EPT m~*iUffl=ffr~ BL2 Bf.J~iYltlJJJl:Aff~iYltl O !;;§J!t, mmlZf:1i:\"iff1¥x Pl 
mitiA1v¾Jl~iz$!!:zi&ffl "1" ITT Bffifi1¥5I:a t!l&, :'3?JrmlZf:1i:\"iff1¥5c Pl ¾~~00 5B m 
jf Bf.J m Pi 1¥ 5G at , 1X ~ ~ it tt:ttm ml Zf: {i:\"i ff 1¥ 5t PL I;;§ 1v ?fr ml Zf:1i:\"i ff 1¥ 5t P 1 i:p 1X ~{£{Pf~ 

~~f'f' o tE~#'tlmT, J3/rmlZf:1*ff1¥5t Pl PT~iA1v¾Jl~iz$!!:zi&ffl "O" Bf.J BmPi1¥5I:a 
[0186] -tzo_tJi)Tjf, m~Zf:1*ff1¥5t Pl Bf.J1¥5t~f*ff CT tEm~ffifj / mPi I itIOC~ft:tt 
:fi=trh O s~ .L. 
11':E T 'l.CI' 71::~1-L o 

[ 01 8 7] 00 7 ¾ ~ t±:\ :tlz ffl Jt fm~ JJfil fJtl 1'11.J ~ Pli 'ti RAM ff {'=f: Bf.J ~ ~ ~ fti 00 o 
[0188] ~~00 7, :tlzffl*~*{JtlBf.J ~Plitt RAMff{'=f:PTl2A'E1t15H*~*~ 0~-~ CSL a~m 
fir~ DBL a N ,t-fir~ BL1,BL2···:t0 BLn PTtBt;;ffi:'iitE$:fir~ DBL ZJsJ ITT~'l":lik:J:fl o $:fir~ DBL 
PTIWJt~:tLlHtU0~-~ CSL Bf.J ~lli~ftEffifi / m~t*ft:ttf¥i:p1Bzi)JJU~Jt!km!Ez:>1l~o :':13 

1A 1T fffie fj 1* ft ~m Pi 1* ft at, ffi fj ~lli c {JU !ZO N5E ~lli ~ % fiX: ~lli) ~m Pi ~lli c fJtl-tzo in N 
5E ~lli~in%fiX: ~lli)PT ~ at*1JP~tE~'l":lik:J:fl ::fff:i=Bf.J n ,t-fir~ BLl ,BL2··· :t0 BLn i:p Bf.J m ,t­
ff[~ BLL BL2··· BLmo ep, tEffifit*ft C~m~t*ft) :ttfii:p ~atxtJt*JJpffifj ~lli C~m~ 
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~lli) s"J{\r~~ § PT l-:J/J\-=f tE'Bt'i"'~ i=p :;fff :'i=s"J{\r~ s"J ,8,~ § o -tzo~ffi:¥¥~1i=: CElX:~~~1t> 
:ct:¥¥ i=p [A] a1xtJthmJJoffi:¥¥ ~lli (ElX:~Pi ~lli) a~1ir~~ § j:~JJO, IJ!IJ1Jit:i10:tt~~ CSL B<J ~¥;% 
; fill=iJf:!ttEffi:¥¥~11=: CElX:~~~1i=:) :i1:¥¥l=f~Ao tEis:#'tlvlr, 0:tt~~ CSL ITT ~lli~f 
PTf:!t?ll~J~~, is:~ rm ~IY:ffi:¥¥i'I§'~ CElX:~Pii'l§'i~> o 1s £, tit~ *~*Wtl, [A] a1xtJthmJJoffi 
:¥¥ ~lli CElX:~Pi ~lli) B"J1fr~~ § PT l-:J/J\-=f tE'Bt'i"'~i=p;;(ff Jis<J1fr~ B<J ,8,~ §, -tzo --1.JiJrJ£o is: 
PTl-:J~*ffi~ffi~ElX:~~ffi~~~ITTM$o 
[ 0189 J t!R ffl ~ JJfil fytl B"J ~ pli ·ti RAM :ff 14 PT l-:J 'e1 t5ii* ~~_t J¥L 5G Em 1* ff CT B<J _t ~ i'¥ s11¢ 
ff UST lOi!*~~r J¥L5Gim1*ffITTr~tf®1*ff LST O -tzo~~tf®f*ff UST :;fO LST t!t,Jt, IJ!lj 
PT~ /J\ fUJit:ct J¥L 5G im 1t ff CT B<J ~ JJL~ ff tE B<J J¥L 5G 1tll:¥]r,ffi ~ 1;'[ o 

[0190J t!Rffl~hm1Ytl ITT ~pli•ti RAM:ff14*JtP:iJ5t~pli·t1:m 3411=: 1v~fflff1ii5G14o ~-=f*ffl 
~wtm$tm B<J~F~ x·t1:ff1it1:ff:ff14PTf:!t~~~f.j 20 ~i~B"J ~ffi:¥¥ ~lli l-:Ji~ ~Wi±A ~wtm 
$tm,is:#~fflff~5G#ITT%~~¥-=f~wtm$tmITT~fflff~5G#~[A]H~Att~o1B£, 
7v T xt*ffl~JJfilWtlB"J ~pJi·t1: RAM :ff14fil1jffif¥ElX:~Pi, PTi~tsxt1~B"J ~llihm:JJo~'¥~:;fO~ 
i'f~l-:J~mJ¥L5Gim~ff~~i'fim~ff,HPT~~5~~ITTffl~*ITT%M~llihm~~1fr~ElX: 
0*~ ~ 0 ep ' pJ 5FIJ ffl ~ ffl B<J ts xt 1~ B<J ~llixtt!R ffl ~ hm fytl B<J ~ Pli'fi RAM :ff 14 itt1T ffi f¥ElX:~ 
Pio !E!Jlt, tlzffl*JtfifiJ£~hm1YtlB"J ~pli·t1: RAM :ff143c~'E1ti5~ ~lliim1*ffB"J ~lli ~lE!&o !El 
Jlt, PTtE~%M~ lli!R B<J'tlvl r~:fJlU!Rffl~hmWtlB"J ~pli•t1: RAM :ff14B<JJ¥L5Gp$YIJ IR O .tlt:7r' !El 
7'J 5f1Jffl ts xt1~ ITT ~lli~1i=:t!Rffl ~hm fytl B<J ~ pJi•t1: RAM :ff14, !El .tlt pJ~/J\tE '¥ ~ WLl' WL2' WL3 
:;fO WL4 z. rs:1 B<J rs:1 P~ElX:lEe ~ 0 !EJ.tlt, ill pJp~f~t!Rffl~hmWtl ITT - ii ~Pli·ti RAM :ff14ITT ~& 0 

[0191] oo 8 ~ 1s £~ t±:!tlzffl*~ sJHl!t~a~~hmWtl, iu~oo 3 i=p Pfi~s"J ~pli·ti RAM :ff14s"1 
1J 1! ITT ti 00 00 o 
[0192J ~~oo 8, tEt<tn£ 1 --1.~ffElX:ll~:1t-~g;~mrs:1t{g~m 11-11 l-:JLz$~ilffittm 
21-260 tE~®~hmfYtll=f' mrsJt{g~m 11-17 l=iJES$l1-tli~:rJf4ElX:Jt1mid~B<Jf~~-t1::Mf4% 
nxo ilffittm 21-26 PTrntsxt-=fml'sJf{g~m 11-17 A~titU~i'f-t1:a~1Jf4%nJGo Wtl-tzo,ilffitt 
m 21-26 PTrnffi.1tlimElX:Jt1m~ffl-=filffittms<J:rJf4%Mo 
[0193J ~~oo 9, PTl-:J00~1tmrs:1t~~m 11-11 ;¥oilffittm 21-26 l-:J%M•illttn£ 1 s<J~~ 
JL 300 
[0194J ~~oo 10, ~~m 32 :;¥oPT5t~pli·t1:m 34 PTJIIDfJFJt:tt%:t:i!I.%nx:tE'E1=r5T~~:rL 30 
s<Jt<tn£--1.o tE;g_1if1~hmflftli=p, ~~m 32 PT EB~F1~~$imlimElX:A~ ~t<tn£ 1 ts [A]~~~~ 
ITT1~~$ imlim%Mo PT5t ~pli·tim 34 pJ EB~§ EB'm (Zr),~ (Hf), 'f§ (Al), i~ (Ni), ilrff 
(Cu), t§ (Mo), f_§. ( Ta), ,t}c (Ti),~ ( W) :;fOli ( Si )&'.liMB<J&'.li i=p B<J~y~tir B"1$l1-tim:rJf4Jf:.M 0 

tEJt1m~hm1Ytl i=p, PT5t ~pli·t1:m 34 PT 'E1ti5:!h~~~B"JPT5t~Pli't1:1J'¥4o PT l-:J5F!Jffl~~m 32 
;¥0 PT5t ~ pJi ·t1: m 34 * $ :5:H-fu ti ft 'Bt'1" ~~ JL 30 0 P!!;:l:JJ{g ti m 36 pJ % nx:tEPT5t ~ pJi ·t1:m 
34 _t[,:Jt~JE~~:JL 300 P!!::l:!lf{g~m 36 l=iJEB$l1tli~1Jf4%nx:o 
[0195J ~~oo 11, PTf:f:B1tP!!::tJ.t{g~m 36, PT5t~pli•tim 34 l-:J&~~m 32 l-:J•ill~--t: 
mrs:1t{g~m 11 s"Jrmoo O !E!.tlt, PTtE'Bt-t-~~:JL 30 l=f %M~~tt 32, PT5t~rli·t1:oo~ 34 l-:J 
LtP!!::t!lf{g~OO~ 360 
[0196J ~~oo 12,xt~~JL3oz.rs:1ITTmrs:1t{g~m 11-11 l-:JLttlffittm 21-26 00~1-tl-:J%M * illt<t ff£ 1 B<J 1¼1 ffl 38 o 1¼1 ffl 38 PT% M 1v tE 00 2 i=p m ~ B"J ~ - 1J rPJ L3 _t fil 1$ o ~llIJ§ PT l-:J i~ 
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~)J}t~-=fa:AiLlim.ttrtJm 38 ·•1'11ttJt£ 1 i:=p, EBJ1:ttE1,tJt£ 1 i:=p%nx;0~im~ CSL 
[0191J ~~oo 13, PT~izttf'ri~Pitlffittm 21-26 ~•1tmrs:it1g~m 11-11 l'l"JTJTIOOloJt£00 
~&=ffimtt 32 ITT1!l!Llmo 
[0198] ~~00 14,,f)filt{g~m 42 l=iJ~%fih%JJ½tEJ=ifi1~~:t-1;J_t~p;J'(J4]ffittm 21-26 B"J1frlL 
-~~m421=iJ~Y%JJ½tE=ffimtt32ITT~m~&*BITTttJt£1_to8~~m42pJEB~~ 
lim%.fflGo tE~iirft~J1rn1Ytil=t=', PTtLlfflvURIZ::~m~11.IZ::%JJ½8t{g~m 420 ~ ~m 44 PT 
%JJ½tE8t§~m 42 _t~tA1ErtJm 38 lomfsJt{g~m 11-11 zfsJl'l<J~fsJo ~~m 44 l=iJ%JJ½ 
A ~y1r1:titi~$ ~lim, ~~m, ~~m11.1mmlo~~li11.1mm i:=p ITT~~ 0 

[0199] ~~00 15, pJ~ngj'¥'fi~Pifr¥ZJffl 38 l=t='%JJ½B"J~~m 44 lODt{g~m 42, ~%M 
T ngj'¥~ LSL1-LSL3, '¥~ WL1-WL4 ~]](_t;lzgj'¥tx USL1-USL3, _§J~~t{g~OO* 46 l=iJ ~%AA 
tE1§@B"J~¥ZJffl 38 i:=p o !EJJ1:t, Tjzg;j'f~ LSL1-LSL3,'¥~ WL1-WL4 ~]](_tjzg;j'f~ USL1-USL3 
PT ~fElJ1:tJtr~3=tr~ ~ o 
[0200] ~oz~~OO 3, l=iJ~%LlJ=§ ~-=fttAIZ::tE=ffimtt 32 B"J1§@1'1<J_t$i:=p%nJG1~~ Do~ 
~mPT%JJ½tE1r1ffl~~DITTttJt£_t,HpJ~OO*~~~m~%nx;tE002l=Pffl~ITTffi=h~ 
L2 Lfil1$ ITTfil~ BL1-BL3o 

[0201] itzffl_tj£~J1rnvti' pJ3t~pJHim 34 %JJ½A~M=ffimtt 320 IEJJ1:t, l=iJ~4t-JMMm:t~ 
ffl2Js:~J1rnvtil'l<J ~PlHi RAM :Rf~o 
[ 0202J < ffi = ~ J1rn Wti > 
[0203] 00 16 £~ tl::\t~ffl2js:1zSJHl!:t~l'l<Jffi=~nfil1Yti B"J ~p_§:ti RAM :Rf~ITTi!tffiOO 0 

[ 0204 J ~ ~ 00 16, 2Js: ~ nfil fyti l:cj 00 3 i:=p Jifi ~ 1'11 lW ~ ~ nfil 1Yti l'l<J ~ rAJ z !:zt tE r PT 5E ~ PlHi 00 * 
34 1'1"1%~ 0 ep' *ffl*~nff!1Yti ITT ~p]_'fi RAM :Rf~pJ ~ 1r1:tifxJl~=ff¥Jltt 32 B"J pq f!J!ummHY::=ff 
·~ =ff im ti l't{] }f£ 00 l't{] fs] p~ 1* %~ pJ 5E ~ p]_ -ri 00 * 34 0 ~ 11:th A' m 1~ l'l<JPT 5E ~ 1m ,r100 * 34 
±m. ffi £ t±% 1'11 , rm~£ oo 15 l'l<J ~ nfil vu i:=p Jifi ~ ITT ff% 0 

[0205] im.tt%fflGtz000 10 i:=pJ=ifi~l't{]=ffimm 32 lOl=iJ3t~p]_'fim 34,im.tt~~JHit.rktLlPT1E 
~mttm34~%JJ½~~~%~PT5t~mttoo*34~&±m.tttEffl@ITT=ffimR3oi:=p%nx;ffi 
tJJ{g~OO* 36, PT~ mLlm:t~ffl2Js:~JJm1YtiB1 ~p]_'fi RAM :Rf~o 
[0206] < ffi ~ ~Efil1Ytl > 
[0201] 00 17 £~tl::\t~ffl2Js:1t~tl!:t~l'l<Jffi ~ ~nff!1Ytll'l"J ~p]_·ri RAM :Rf~ITTi!tffiOO o 

[0208] ~~ 00 17, t~ffl2Js:~nfil1Ytl ITT ~p]_'fi RAM :Rf~pJ ~ 1r1:ti~imtt 32 lO,tHHt{g~m 42 o 
~~~imtt 32 ff~PT~1r1:tiffi~~imm 32a loffi=~imm 326, H~t{g~m 42 l=iJ~1r1ttffi 
~,fJfilt{g~m 42a loffi=,fJfilt{g~m 4260 ffi~,fJfilt{g~m 42a PT ~1i~=ffimJL 30 l'l"J1!J!Llm3=tPT 
~Jl~fsJr~f*%~o 11:t~r, ffi~,f)filt{g~m 42a pJ Jl~ L %i!tffi O ffi~Dt{g~m 42a ffpJ ~ 
1i~=ffimJL 30 l=PITTmfsJt{g~m 11-17 l'l"J1!J!Llmo ffi=,fJfilt{g~m 426 PT~tE7t~h~_tfilf$ 
~RmfsJt{g~m 11-17 lO~ LSL1-LSL2, WL1-WL4 ~& USL1-USL3 ZfsJ¥H5E'lfro ffi~~im 
m 32a PT ~Jl=ff 1!J!umrs:i r~1*%~3fpJ ~-~ffi~,f)filt{g~m 42a l:cjffi=,f)filt{g~m 426 t§xtl'l<J 
pqf!J!Llmo ffi=~rJlm 326 PT~1i~ffi~~fJlm 32a l:cjffi~,fJfilt{g~m 42a t§xtITTpq11J!Llm3=tPT 
~fil1$iLlim.tt=ffiJlJL 30 •1tl'l<JttJt£ 1 _to tE~@~nff!fJtli:=p, ffi~=ff1Jlm 32a loffi==ff1Jlm 
326 l=iJEBt§rAJ:ri:¥4m%nx;o ffi~Dt{g~m 42a loffi=Dt{g~m 426 PTEBt§rAJ:ri:¥4m%JJ½o 
[0209] 2Js:~ nff!fJtl l'l"JJtfm5t,{~pJ ~Jl~ l:cjffi~~Efil1Ytl i:=p Jifi:1£1§ [A] E/,IU§1bll'l"Jt~m:o 
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[021 oJ oo 18, 19 :fo 20 £~ ili ;J;lt11JS*R l:ljj ~~6ttum:Yo oo 11 ~ m~6"1 ~Plitt RAM ~ftt:6"1 
1J it 6"1 tit 00 00 o 

[021 n ~~oo 18, yooo 9 ~m~, m~oo~1-tmrs:ig{g~m 11-11 :fofflttm 21-26 ~%M* 
iltHJf£ 1 6".Jff~tL 3Oa 1fg-;flt{g~m 42a ;f1J1fg-ff~m 32a l=IJJlfmff3tA%t-fu%P>G-tE'P1tiff 
~JL 30 611tfi£_to 1fg-;flt{g~m 42a l=IJEB$(1tlim%Mo m-ff~e 32a l=IJEB~~$im 
Mm~~~t~~$ imlim%m 0 
[0212] ~~00 19, m~*[P}:ff'titi~um-ff~m 32a ;f1J1fg-;fjfil;'{g~m 42a ~tE~-t-ff~ 
IL 30 ~%mfsJr~1*%iJt611fg-ffrJ!m 32a :fors:ir~1*%iJt6"J1fg-;flg{g~e 42aa m=ff~ 
m 32b, l=IJ~~Pli-t'tm 34 ~l,U{it:l:_!!;'{g~m 36 l=IJ%M-tE'P1tiT fsJr~1*%iJt6"J1fg-ff~m 32a 
:f P fsJ r~ 1* %iJt 61 m - fflttig ~e 42a 6"111 Ji£ _to tE -.u:~ ~ JJfil 'Wtl ~ , l=fJ A% t-fu % Mm= ff rJ! m 
32b ;flJl=IJ~~pJi'tim 34, Jiffi:1:_!!;'{g~m 36 l=IJ%M7'Jj:lJEff~JL 300 
[0213J ~~oo 20, m~-5f:l:B1-ttt:t!!t{g~m 36, PT~~Pli'tim 34 ~&m=ff~m 32b ~• 
Jt~_tefsJt{g~e c,wuyom-ters:i~tg~m 11) 6"1l9IOO, rn.t!ttE~-t-ff~JL 30 ~%P>G:tt%6"1 
m=ff~e 32b,:tt%6"11=1J~~pli·t1m 34 ~&tt:t!!t{g~OO~ 360 
[0214J ~J§,Yo~~oo 11 JiJr~, m~oo~1-tmrs:ig{g~m 11-11 :fofflttm 21-26 ~%m• 
Jt1tfi£ 1 aqr1gm 38, 3tm ~1J;~ffittm 21-260 MIFP, m=at{g~e 42b m~A%t-m%fflGtE 
1J;~Tffittm 21-26 6"11tfi£_to ~JiJ§, l=IJ~xt'PLtiTm=ag{g~m 42b 6"11tfi£@ffl-'=51fg­
ik J1fil 1Jtl ~ Jifr~ t§ ~ ~ t§ f l;J, 6"1 I Z: o 
[0215J < m 1ZY ~nfil1Jtl > 
[ 021 6 J 00 21 ¾~ ili ;j;![ 1JJ5 * R l:ljj ;j;!!5£~ 611fg 12] ~ JJfil 1Ytl 61 ~ pJi ·ti RAM ~1tt: 61 tit 00 00 o 
[0211] ~~ 00 21, *1JJ5*~nfil'Wtl 61 ~Pli'ti RAM ~1tt:PT ~ 'PLtitEff~ff 32 ;flJft Ji£ 1 Z. f's] 
~K61ff~mffi:9otE-®"iknfil~~,ff~mffi:9l=IJEB-'=5ff~tt32ffl~61MM61%Mo-tE 
*#°ikJJfil~~,ff~mffi:961~~1=1J~*Tff~tt3261~~offl®Tff~mffi:9~ff~tt 
3 2 zJsJ 6"13'f. 00 6"1 m = m rs:i t{g ~m 12 l=fJ ~ ¾ 'P1 :ti m--=t-m fsJ gig ~m 12a :f Pm= -=f m rs:i t{g ~ 
m 12b 61 xxm :,J;,t 14 0 ff~ m ffi: 9 6"1 Tm oom ~ -'=5 m --=r-m rs:i g{g~m 12a 6"11gy oo A oo O r ;Q11t 
~ LSL1-LSL3 l=IJ~KA t§~[)Tff~mffi: 9 611JJ!U~ 0 ~,t-ey~ ~Pli'tim 34 6"J)7HIJW~m ~ EB 
~ ~ WLl -WL4 ;flJ L;Q11'f ~ USLl -USL3 ~ 61--t- ffi! t~ 0 * ik J1fil 'Wtl 61 ~1m 5r.1tt: m ~ Jl. ff -'=5 m­
ik nfil 1Jtl ~ Jifr~t§ ~E!X:t§11;J,l'tq;j;i;Jm: 0 

[021 sJ oo 22,23 :fo 24 £~ t±:1 iumoo 21 ~ m~6"1 ~rn,t1 RAM ~ftt:61:1Jtt61t1toooo 0 
[0219J ~~oo 22, m~tE1tfi£ 1 _tJ,fmff%)J¼m-mrs:ig{g~m 11,m-fflttm 21 ~&m-
-=r-mrs:ig{g~m 12ao m~oo~1-tm--=r-mrsJ;'{g~m 12a,1fg-41ffittm 21 ~&m-mrsJ;'{g~ 
m 11 ~%M*ilt1tfi£ 1 6".Jrff~JL 7 o ~J§l=IJ~tEt§@6"1rff~tL 7 ~%Mff~mffi: 9o 
l=IJim.:i1tEm--=r-mrs:it~~m 12a _tv=cl,Q$ imlie ~tlJErff~JL 7 liim.:i1-5f:l:B 1-t.$ s1lim 
*%fflGff~mffi: 9a tE-®~nfil1Jtl~, $ imlimE!X:ff~mm: 9 l=IJ ~~£ffifillgj(~:fJI!.~%fflG-'¥ 
imlim~J¥imlf~mffi:o 
[0220J ~~oo 23, m~tE'P1:tiTff~mffi:9 611tfi£_t%)J¼m=-=r-mrs:ig{g~m 126,lil=IJ~ 
tEm=-=r-mrs:it{g~m 12b _t~ff%Mm=~m/,t1ffittm 22-26 ~&m ~ ~m-tmrs:it{g~m 
13-110 m~ 00~1,r.m ~ ~m-1::mrs:ig{g~m 13-11 .m=~m/\ffittm 22-26 ~1zm=-=r-m 
fs];'~~m 12b ~%M*iltt§@61ff~mffi: 9 61ff~JL 300 tE%mlf~JL 30 61:i1fi~, ff~ 
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w:m: 9 PTft:;f;Jt£tt~u1~ ±m 0 

[0221] ~~ 00 24, PT 12J:fIJffi -'=5ffi-g,;nffi1Jtl i=p J=ifr~t§ ~ I'll.JI ~tE~'i""~iJ!JL 30 i=p %n½~ 
~ti 32, PT~~r1H100~ 34 !2J&ffi:tJ.t{g~OO~ 360 MLJ§, PT!2Jxt'E1=r!T~~ti 32, PT~~ 
ffitt00~34!2J&ffi~~~00~36ITT~ffi:Rffl-'=5ffi-g,;nffi~i=pm~ffl~~ffl~ITTI~o 
[0222] fr*~*~nffivtlmtim:BI.J ~P£1.'f1 RAM ~14l=f, ~~~ffi: 9 PT !2Jffl-=ft&'N~~ti 32 ,tO 
t1mi 1 zJsJl'tl.J~f}iECvtltzoOO 21 BI.J0~~~ CSL)o *j[i=p~~~OOiR~:13:;frft~~5!L 
[0223J tzooo 1s i=pJ=ifi7r,, 3iffl.:ttt£tt~umrsJt1g~m 11-115fn4i!titim 21-26 %fix~~JL 30 s-t, 
f'Jmi 1 PTf:fM~:ttitt£tt~ti!2Jfc~tT:rfr*~~JL 300 IE!JlttE~~JL 30 r::1Jl'tl.Jt1mi 1 PTf:ft[1:!]p€30 
ep, lf~JL 30 l'II.JmiOOPTf:ft1fr-=fttmi 1 1'11.JtJJ:si~TPIOOz. rl'II.J1fr:'i=o tE:13:1rft'tl0tr, tzo~ffi-;tJJH 
f{g~m 42a tzoffi ~ ~~1Jtl!=f J=ifr~Jfi]J)GtE~~JL 30 i=p c~ IBOO 17 ;fo 18), JI!rJ~~JL 30 i=p BI.Jffi 
-;tJJH~tg~m 42a l'II.Jri'ffsPTf:ft%fix7-JM.f1mi 11'11.JtJJ:si~JPfOOfPJr*tl:\ o ffi-;t)filf{g~m 42a ITT:13: 
.L1:~*tl:\WPTf:ft-=f1JttE~~JL 30 !=f %fixBI.J~~ti 32 5tO:t1mi 1 !=f %fixITT0~iJl~ CSL z.fsJBI.J 
~j}i[a IE]Jlt,tE%fix~rJ!JL 30 ;fO;t)filf{g~e 42 Z.1Wfrf'Jmi 1 L%fixlf~Wffi: 9 BI.J'tl0tr,8 
f{g~m~~-=ftJt~~ti 32 ;f00~~~ CSL ZfsJEtf.J ~1;1to 
[0224 J < m n g,; nffivtl > 
[0225J 00 25 ¾7T> ti::\ t~~*tt ~tlzl'II.Jffilig,;Jlfilf9tl 1'11.J ~f,]_•[1: RAM ~14ITTtl400 00 o 
[0226] ~~ 00 25, :f~~*g,;nffifJtlBI.J ~p]_•r1 RAM ~14PT l2J 'E1t15-tE~~ti 32 ;fO:t-1~ 1 ZfsJ;;(ff 
:'i= 1'11.J~~Wffi: 9, Ji ~~~ffi: 9 ;fO~iJlti 32 PT;;(ff:'i=tE:!Ja:t-1 mi 1 1'11.J~iJ!JL 30 i=p o tE~~~ 
~JL 30 i=p, ~~Wffi: 9 BI.J11JW~PT !2J-'=5~~ti 32 l'II.J!7HIJlU~~][xt1ro r ~i'f~ LSL1-LSL3 
PT l2J !Et]E~~Wffi: 9 BI.J11JlU~o ~~ WL1-WL4 ;fo_t~;j'f~ USL1-USL3 PT l2J !Et]E~~ti 32 BI.J 
!!Hmu~, Ji PT~ ~p]_,t100~ 34 PT 12J;;(ff:'i=tEt§@ITT~rmti 32 i=p O *g,;J]fil{JtlITTJt1m5G1tf:PT l2J 

A~-'=5ffi-g,;Jlfil~i=pm~~*j[m~ITT-®Jt~g,;Jlfil~i=pffl~~ffl~ITT~m:o 
[0227] 00 26 ¾7T>tl:\mtim:OO 25 i=p]=ifr7r,Bf.J~p]_•r1 RAM~14ITT::1Ji!BI.Jtl40000o 
[022sJ ~~oo 26, :tzo oo 9 i=p Jifr7r,, PT 12J 00~1,r.mrsJt{g~m 11-11 ;foffittm 21-26 12J%.n½:!! 
iH1mi l BI.J~~JL 300 PT!2J:frJffl~tf!7rM1::-tf:(SEG)I~tE:!JasJ.Jt1mi 1 L±-tf:-="¥:~f;t!lr 
Mm' 1±1 JlttEt§@ BI.J~~JL 30 i=p % M~~Wffi: 9 0 ~JJIJ§ PT !2J:frJffl -'=5 ffi-g,;J]fil vtl i=p ?Jr~t§ ~ 
~ffl~ITT::1J~tE~~~3oi=p%fix~~ti~PT~~ffittOO~oJ§~I~PT!2J-'=5ffi-g,;Jlfil~ 
l=f J=ifr~I ~t,§ ~ ~t,§ 1~ o 
[0229] ( ffi/\g,;J]ffifytl > 
[0230J 00 27 £7r, ti::\ t~~*tt ~tlzl'II.Jffi/\ g,;~fJtl 1'11.J ~f,]_•[1: RAM ~14ITTtl400 00 o 
[0231] ~~ 00 27, t~~*g,;nffi{Jtl BI.J ~f,]_•[1: RAM~14PT !2J 'E1t15-tE~~~~JL 30 i=p;;(ff:'i:1'11.J~ 
~ti 32 7fOPT~~p]_•f1:00~ 340 PT~~f,]_•['100~ 34 PT:rtJ:'i=tE~~ti 32 i=p !2Jif:A~:fl:%, Ji 
PT~~p]_•r100~ 34 filPT A~:fl:%0 Jlt!lr, *~*~~vtll'II.J ~p]_•r1 RAM ~14PTl2J 'E1ti5fr~~ 
ti32ITT£i'ffs~PT~~ffitt00~34ITTmi00z.00;;(ff:'i=ITTrffi~~~00~8oPT~~ffittOO~ 
34 sJ.JmiOOPT !2J1fr-=f r ~:rt~ Lsu -LsL3 ;foffi-~~ wu zrsJ l'IJ.J r,§Jit O rffi:tJ.t{g~OO~ s PT 
El3~~~~lim,m~lim~•~~lim~Jt~~mITT~~MMmITT~~MM%fixo*g,; 
nffi~ITTJt~5G#PT!2JA~-'=5ffi-g,;nffi~i=pm~ffl~~ffl~ITT~m:0 !2JJlt::1J~,tE*~*~' 
r~i'f ~1*~~'E1=r!PT~~p]_•r1m oo~ 340 
[0232J 00 28,29,30 ;fo 31 £7r,tl:\mtim:OO 27 i=pm7r,Bf.J~p]_·f1: RAM~14BI.J::1Ji!BI.Jtl40000o 
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[0233J ~~oo 28, 1.moo 9 ~m~, m~oo~1tmrs:ig{g~m 11-11 tofflttm 21-26 ~%nxAI 
&:t1Jf£ 1 s"J~imJL 3Oa ~~m 32 l=IJ~%:f:il!%fflGtE~t15T~~JL 30 s"J:t-tll£_to rffi:tJJ,ig~ 
m 8 l=iJ~%nx:tE~~m 32 _t~:tl1E~~=rL 300 
[0234J ~~oo 29, m ~ @Jtirffi:t_tg{g~OO~ 8 ~tE~~JL 30 B"J:t§@B"Jr$%fflGrffi:t_1g{g 
~m 80 rffi:t:!ll'J{g~OO~ 8 l=iJ%fflG7'J1trffi:f!!.;'{g~OO~ 8 s"JJgfffiffrrr~i'f~ Lsu-LsL3 
~ffi-*~n1z.OOB"J~~o ~~,maa~r~rffi:f!!.ffi~00~8~~B"J~~B"J~~m 
32 s"J$fL 
[0235J ~~oo 30, m1!t~i3li'rim 34 m~%til!%nx:tEa&B"1~iJ!m 32 lorffi:t_1g{g~OO~ 
8 _t, Hffi:t_tgE~m 36 l=iJ%fflGtE!=iJ1!tE:l!Pli'rim 34 _t~:tl1E~~JL 300 
[0236] ~~oo 31, m~ftsH:,ffi:f!!.;'{g~m 36, m1!tE:!!Pli'ttm 34 lo~~m 32 ~•••_t 
mooffi~m11B"Jffiffi 0 ~FPl=IJ~~ffl~ffi-~*~~m~ffl~~fflMB"J~A~fiFP~I 

[0237] < ffi--t~*f:Jti > 
[023sJ 00 32 £~ tl:\ t!R11i5:zls:/3t ~JHIZB"Jffi--t~*flti s"J ~Pli'ri RAM :R{tf:B"Jl\400 00 o 
[0239J ~~oo 32, t!R11iS:zls:~M!!:1¥tis"JE:!!pJi'ri RAM :H:1tt:m~~:t15¥HfsJr~Jttl,l:s"Jffi-r~ 
1:f~ LSLl xt ~lz¥J§.fs]p~:ff tl,l:s"Jffi= r ~1:f~ LSL2 xt O ~f!j,:f:if!, t!R1JJ5:zls:~JJfil1¥ti B"J ~pJi 
'ri RAM :H:1tt:~m~~:t15¥HfsJr~Jttl,i:s"Jffi-_t~1:f~ usu xt~lz¥HfsJr~Jttl,i:s"Jffi 
=_t~j'f~us~Mo:zls:~*~B"1*~5t#l=IJ~A~~ffi-~*~~m~ffl~~fflMB"J~ 
mo 
[0240] < ffi )\,~*i¥ti > 
[0241] 00 33 £~ tl:\ t!R11i5:zls:/3t ~JH!!5tz s"Jffi J\,~*1¥ti s"J Ef!.pJi'ri RAM :H:1tf: s"Jl\4 00 00 o 
[0242J :zls:~*f:Jti~ftj,r~~OO 21 iJl~s"Jffi/\~*Wtio ~~7'1T1fil:9c~~,i~±~itl~:zts: 
~ M!!:f:Julo oo 21 ~ Jiff~ s"Jffi /\ ~ *1¥tiz rs:i s"J~ ~ 0 
[0243J ~~00 33, l=IJ1!tE:!!Pli·riOO~ 34 :tiJffi:t_tg{g~OO~ 36 B"JJgfffil=IJ~1frrlrk_t*~C1¥ti 
:tzr:rffilm*~ WL4);,¥1J_t~;j':f~ USL1-USL3 ZfsJB"J~~o 1J:t:>1r,tE1fr~ BL1-BL3 liJffi:t]!f{g~OO 
~ 36 zrsJs"J~iJJJL 301=1JEl3_tffi:t_tgig~00~ 48 :tl1Eo ~~1J·A,tE:zls:~*f:Jti~, r~1:fim 
1*ff:tiJ_t~1f im1*ff ~~t151=1J1!t E:!!13li'tim 00~ 340 :zls:~*f:Jtis"J*1m5t1tf:l=IJ ~A~ ~ffi/\~ 
*f:Jti ~ m~:t§ ~~t,§ftj,s"J~mo 
[0244] 00 34 ;flJ 35 £~tl:\mUm00 33 ~m~B"JEf!.pJi·ri RAM:Rftf:B"J~itB"Jl\400000 
[0245] ~~00 34, 1=iJ ~ @Ji!kOO 30 ~ m~B"Jffi:t]!;'{g~m 36 liJl=IJ1!t ~pJi'rim 34 #1f*[!!] PB 
~tE~~JL 30 ~%fflG!=iJ1!tE:l!Pli'fi00~ 34 toffi:t_tg{g~OO~ 360 l=IJ1!tE:!!Pli·riOO~ 34 toffi:t_t 
ffi~00~361=iJ%fflG7'J~!=iJ1!tE:l!~tt00~34~ffi:f!!.ffi~00~366"1ffiffi!=iJ~~rlrk_t*~ 
Cf:Jti:tzoffilm*~ WL4) to_t~;j':f~ USL1-USL3 ZfsJB"J~~o ~~m 32 !=iJ~tEffii_!;'ig~e 36 
lom1!t E:l!i3li'rim 34 it@Jt!kJt[!!] Peat ffl 1tt!ktH~ ±m O ~~. ep 1ttEffi:f!!.;'B~e 36 tom1!t 
E:!!Pli'rim 341t@Jt£kJt[!!] PezFP, •_tmrs:itfg~m c1¥u:tzr:rm--tmrs:ig{g~m 1n m ~ 1JHt~~ 
m 3211~0 
[0246] ~~oo 35, _tffi:t_tg{ggtm 48 m ~1JU~tE~~m 32 _t~:tl1tffi:t_ttfg~oo~ 36 _ts"J 
~~JL 300 l=IJ~ftB1,t_tffi:f!!_gig~m 48 lO~~e 32 ~a&lrk_tmfsJ;'{gt~m 17 s"JJPiffi# 
tEffl@B"J~~R3o~%fflG_tffi:f!!.ffi~00~48o ~FPl=IJ~~ffl~ffi-~*~~m~ffl~~ 
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1§1bl617Js1:1Atr J§~IZ::o 
[0241J < ffifL~lJffiWti > 
[024sJ oo 36 ¾~t1::1ttRffl*1tsJHl!:tz61ffin~nfil1Jti61 ~Plitt RAM :gftt:ITTi!tffiOO 0 

[0249] ~~00 36,tlRffl*~nfiliJtiITT~Pli'ti RAM:g{tt:PT~~tttE~i™tt 32 ;fOH~ 1 zJsJ 
;;(ff Ji 61 ~ iJJ W ffi: 9 , Ji~ iJJ W ffi: 9 ;fo ~ iJJ tt 3 2 PT ;;(ff Ji tE * iltt1 ~ 1 ITT~ fl~HL 30 i=p a PT~ 
~ffltt00*34PT~&~~iJltt32ITTpgWm#A~OO~~%~oPT~~ffltt00*34ITTffi 
ffipJ ~{irr _t~tf£:% USLl -USL3 ;fo~_t'¥£:% WL4 zJsJ 61 ~ft:, Ji pJ~ ~pli'ti 00* 34 61~00 
pJ~{irrr~1'¥~ LSL1-LSL3 ;fO~r'¥~ WLl zfsJ61~&o l±!l=iJ~~PlittOO* 34 [E§:~61 
~iJJJL 30 PT~i1zffi:t:JJ{g~OO* 36 t;JJE, li1il~ BL1-BL3 :foffi:1:11,J{gtizoo* 36 zfsJ61~1EHL 
30 pJ ~ *~ _t ffi:1:1I!J{g ~ 00 * 48 :l:j ft O * ~ lJffi Wti as* {m 5G 14 pJ ~A~ -'=5 ffi TI ;fO ffi /\ * lJffi vti i=p 
J=iJr ~ 1§ rAJ E/,lU§ 1bl ITT t~ m: a J1t Yr , PT ~ :fLl ffl -'=5 ffi TI ;fo ffi / \ ~ nfil 1Jti i=p ?Jr~ 1§ rAJ glU§ 1bl 617J 51: % 
JJ½*1t~61Jt{mx14o 
[0250J < :m+~nfilvti > 
[0251 J 00 37 ¾~ ti::\ tfRffl*1z~;j-[!;{z61ffi+~nfilfJti 61 ~Pli'fi RAM :g{4ITTi\tffi00 o 
[0252] ~~ 00 37, tlRffl*~nfiliJti 61 ~Plitt RAM :g{4pJ ~ ~tttE&,f-~iJJJL 30 i=p;;fff1f 61 
PT~~PlittOO* 34 ;fOffi:1:JJ{g~OO* 36, Ji &,t-~i™fL 30 i=p ITTl=iJ~~PlittOO* 34 ;fOffi:1:J. 
£-ig~00* 36 l=iJ~l±I'¥~ WL1-WL4 ~l:zr~tf~ LSL1-LSL3 i=pITT--i"'!Ei~o ep, pJ~~Pli'ti 
00* 34 ;fOffi:1:J.£-ig~OO* 36 61JPfrn:jl=iJ~{frr _t~tf~ USL1-USL3 ;fo~_t'¥~Cvtitzoffi[J]'¥ 
~ WL4)ZfsJ61~&o ffi:1:J.£-ig~OO* 36 ;fOl=iJ~~PlittOO* 34 L61~iJJJL 30 PT~rn_tffi:!:J. 
~~00*48~1Eo**nfil~ITTJt~x#PT~A~-'=5ffi-~nfil~i=pm~fflrAJ~fflMITT~m:o 
~Jlt1Js1:, tE*~nfilvti i=p, _t~tf s11*1'f ~~ttPT~ ~pli•tim 00* 340 JltYr, PT ~:fLlffl-'=5ffi 
-*nfil~l=fm~fflrAJ~fflMITT1JA%JJ½*~nfil~ITTJt~5G# 0 

[0253J < m+-~l1ffi1Jti > 
[0254] 00 38 ¾~ tl::\tlRffl*1t ~i-l!:tz, t!Rtlisffi+-~nfil1Jti ITT ~Plitt RAM :g{tt:ITTi!tffi 00 o 00 
39 ¾~tl::\x1t!Rfflffi+-~nfiliJti61 ~Plitt RAM :g{tt:it!:1f~f¥81, 00 38 61$5:t"P2"61JJY::A00, 
JiOO 40 ¾~tl::\x,ft(Rfflffi+-~nfilvtil'ts ~pli'f± RAM :g{4ittiT~PiB1, 00 38 61fflS?J'-"P2"EtSJJY: 
:AOOo 
[0255] ~~00 38, tlRtlis*~JJm1Jti61 ~pli'ti RAM:g{4pJ~~t155~~iJJJL 30 ITT1§@611JJ!um 
61fsJp~f*%~61PT~~pli·t100~ 34, ~2:zm~PT~~pli•t1:oo* 34 ast§S61pg1mum61:ff:% 
~iJltt 320 Jlt!lr,if1£-ig~m 42 PT~5~&,t-PT~~pli•t1:00~ 34 asms0-!7HJJ!umo ep, PT~ 
~pli•t100~ 34 PT~:;fffJitEifl~fg~m 42 :fo~iJJt± 32 zrsJ a tE*~nfil1Jtil=f, PT~~pli•t100* 
34 as&,f-fJJ!umPT~~ffi~,WtitzoA~t'-120 ilhJ*~r6"J~lt:o tzo~PT~~pli•tiOO* 34 tzo_tJ=iJr 
~A~~fJJ!um, P!LltE ~pli't± RAM :g{461~f1=::ttf¥i=ppJ~~ ~:1:m~~1;fO I ~~1i1:rfilnfilJJOfUt§4~ 
rl=iJ~~ffltt00~34ITT~iJltt32a*~nfil~ITTJt~5G#PTA~-'=5ffi-~l1ffi~i=pm~fflfAJ 
~1§1bl61t~m:o 
[0256] PT ~1:cjffi-*lJffifJtl i=p J=i/r~~1bl617JAX100 38 i=p J=i/r~61 ~Pli'ti RAM :g{4ittif~f¥, 
~Pi:fPii~ 0 3X1°tlRffl*~nfiliJU61 ~Pli'f± RAM :R{4itt1T~f¥81, tzo 00 39 i=p m~, ~ ~WI ii 
PM PT ~%JJ½tEl=iJ~~pli•t1:00~ 34 i=p o JltYr, 3x,ftfRffl*~lJffiWU61 ~Pli't± RAM :tt{4itt1T~Pi 
81,tzoOO 40 i=p}i)r~, pJ~;¥J;p;'t%JJ½tEl=iJ~~Pli't±OO~ 34 i=pl'ts~~Wfii PMo 3~1fOO 39 i=p 
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JiJr 7F 61 B ~ fi ~ 1i& :ff. x l:J i~ I±! Jt i::p ~ 1it 61 ~ ffi a1, ep 1~JiJr :Q1 ~ 1i1 :ff. 5t 61. x irs 1* fg IDt 
it,•x~iit.filPTl:J1;1ti1~~~z-i PM,-tmOO 39 EtSWEk"CF" Jilr?Fo 
[0257] AT mU@OO 38 i::p Ji/r?FITT ~P1H1 RAM :H:1tt:, l:f ~1!7Hto~~oo 9 61~hfil1JtltL~JUfl ?Jr 
~611§[AJ611J.rt%JVG~51l 3o, liPT~~p_§:t100~ 34 PT%JVGtE~r~tL 30 6111J!Hi_to tE~ 
1fJ~ilfilr.tL61Jf£$61:mx_t, PT~~Pli'r100~ 34 PT%JVG1vA~fBJP~1*%tko IE!Jlt, 1il-=f~ 
5R3Or1JITTttff£1ITT$*PTtE%JVGPT~~mtt00~34Z~aao~~PTl?JtEffl@ITT~ 
5R3O!=f%JVGA~~%ITT~5tt32#~PT~~mtt00~34mmoPTl:f~ffl~ffi-~hfil 
~i::pm~ffl[AJ~ffl~ITT7JA%JVG*~~~ITTJt~5G#o 
[0258] 00 4L42,43,44 ;f0 45 ¾?Fili:f~ffiffi+-*hfil1JtlITTJt1m5Ettl~hfiliJtl61~m-r1 RAM 
:ff 1tt: 61 IDt 00 00 0 

[0259J ~~ oo 41, :t~ffi*5Ettl*hfil1Jtl 61 ~pli·r1 RAM :H:1tt:PT t:J '§=rt:a~•tt 32 :fotct Jt£ 1 z 
fB]~:'i=ITT~5Wffi: 9, Ji ~-Wffi: 9 ;f0~f~tt 32 pJ l?J~:'i=tEaatctJt£ 1 61~1~tL 30 i::p O pJ 
~~Pli-t100~ 34 PTt:J~:'i=:a~•tt 32 ;¥o~5-rL 30 61flJ!um:zrBJ O PT~~p£L-r100~ 34 PIM 
1$ l:filfilr.m~~*~ WLl -WL4 61i,JJ}~{g£~~ 420 PT~ ~Pli'f100~ 34 61TmOOPT l?J{fl-=f:®L *~ 
C1!ftlY0ffi Im*~ WL4) ;f0L:Q11'¥~ USL1-USL3 zrBJ 61 ~ft, liPT5E~Pli'f100~ 34 61Jf£00PT l:J 
1fl-=f:®r*~ C1!ftl-Poffi-*~ WLl );f0r:Q1t'¥~ LSL1-LSL3 ZJB] 61 ~&a *~ttl~hfiliJtll't{]Jt 
~x#PTA~~0038!=fffl:JFffi[A}~ffl~ITT~@o 
[0260J ~~ oo 42, :t~ffi *~ttl ~ hfil 1!ftl ITT~ p£L-r1 RAM :H:1tt: PT t:J~11;1_ -=i=: oo 41 i::p JiJr?F as~ p£L·r1 
RAM :ff {tt: o {B ¾ :f~ ffi * ~ hfil 1!ftl 61 ~ pJi 'fi RAM :ff {tt: PT l:J ~'§=rt 00 41 l=f ffl 7F 61 ~ pJi 'f1 RAM :ff {tt: 
ITT~5rlr-ffi: 9a !E!Jlt, ~5tt 32 PT l?JtE~H7J IPJ _tfil1$ l?J~fu!l!1'tff£ 1 o *1tttl~~1!ftl ITTJt 
1mx1tt:PTl?JA~ ~00 41 i::pJiJr?F1§[AJ~1§1l;l_61:f~@o 
[0261 J ~~ 00 43, :f~ffi*~ttl~hfil1!ftl ITT ~m-r1 RAM :H:1tt:PT l?J~fl;l_-=f 00 42 i::p Ji/r?F61 ~Pli'f1 
RAM:ffftt:o {B¾,*~ttl~hfil1Jtl61PT~~Pli'r100~ 34 pJ[P)_tfilf$:ittAL:Q1tf£~ USL1-USL3 
~~5tt32Z~ITT~OOo*1tttl~hfil~ITTJt~x#PTl?JA~~0042i::pm:JFffl[A}~ffl~ITT 
~@o 
[0262] ~~ 00 44, :t~ffi*1tttl~hfil1!ftl ITT ~Pli'f1 RAM :H:1tt:PT l?J~fl;l_-=f 00 43 i::p JiJr?FEtS ~pli·r1 
RAM:ff{tt:o {B¾,:f!iffi*~ttl~~1!ftl61~Pli'r1 RAM:ff1tt:PTl:f'EI=rttEPT1t~Pli'f100~ 34 ;fot,t 
Jf£1Z~~:'i=ITT~5Wffi:9o*~ttl*~~ITTJt~x#PTl?JA~~0043i::pm:JFffl[A}~ffl~ 
61:f~@o 
[0263] ~~ 00 45, :f~ffi*~ttl~hfil1!ftl ITT ~m-r1 RAM :H:1tt:PT l?J~fl;l_-=f 00 38 i::p Ji/r?F61 ~Pli'f1 
RAM:ffftt:o {B ¾, *~ttl~hfiliJtl61PT~~pJi·r100~ 34 PT l?J~fil1$ A1ifilr.L:Q11'¥~ USL1-USL3 
ITT11J!Um:a ep, PT~~Pli't100~ 34 61TmOOPTl:f1ir-=f:®_t*~ CfJtlYoffilm*~ WL4);fo_t:Q1tf~ 
USL1-USL3 ZJBJ 61 ~&a *~ttl*~1!ftlITTJt1mx1tt:PT l:JA~ ~00 38 i::p Ji/r?F1§ [AJ~t,§{l;l,61:f~ 
@o 
[0264] 00 41 A2A3,44 ;f0 45 i::p Ji/r?F61 ~Pli'f1 RAM :H:1tt:PT l?J~ffi-~ffi+-~hfiliJtl i::p m 
~1§[AJ~1§1l;l,617JAmU@o 
[0265] 00 46 ¾?FI±! 'EI =rt T :t!iffi-~~ lJi!H!ftl 61 ~ pJi'f1 RAM :H:1tt: 61 ~1it:ff ¥ ~ 61 ?FiJtl ITT 7F 

:w:·t1m oo 0 

[0266] ~~ 00 46, ~1i&:ff ¥~JE 1100 PTmiffl-=f,f-A~*M:EJI!. CPDA), if:ffiit•:tJL lxxJt4Pf:f,& 
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~Jilli <X~ ~ iE ,1$i)J ~ iE ,~~s 5ftlnJ=H:~ff1iti24' o ff1it=H:¥fJE 1100 ~PT l?J@J=§-=fill 
rl~~*~~#ffi*~~fflITT~~~~~~4'o 
[0261] ff1it=H:*fJE 1100 PTL?J'E1t5B>:1M=H: 111O,mA / ffit±:! CI/0)1¥5G 112O,ff1it=H:=H:14 
1130,* D 1¥5G 1140 L?J&~ffl,B,~ 11500 B>:iM=H: 1110, I/O 1¥5G 112O,ff1it=H:=H:{4 1130 L?J 
&* □ 1¥51: 1140 4' B1~Y' f½f 'i"' PT L?Jillrl~ffl,B,~ 1150 1ElJltill1t o ep, ~ffl ,g,~ 1150 PT L?J 
x-tR-=f~f~%1tffia{]R!1:~o 
[0268] Nf:M=H: 1110 PT l?J'E1t5~Jttllt=H:,~~1t%Jttl_E![=H: (DSP),tiJ"B>:f:M=H:~4' l'!{]~y-~ 
~o ff1it=H:=H:14 1130 PTl?Jff1itrnB>:mU=H: 1110 tAtrl'l1$4o I/O 1¥5G 1120 PTL?JJA>1b$~:'i= 
*~~ffl~1t % , E1XPT L?Jti:F~fflE1X1t %1t$t□~>1b$~:'i= 0 uo •5G 1120 PT L?J 'E1=rt/J\m_:m:, m 
ffi: ~ ~ ~. 5G 0 

[0269] ff1it=H:=H:14 1130 PT L?J 'E1t5~Y'~~*fflJ:it~1Jutt~l1ff!1!7UB{] ~F,JH1 RAM =H:140 ff 
1it=H:=H:14 1130 ~PTL?J'E1t5~fAJ-=f J:it~l1ff!1!7U4'i~S}j I'!{] ~F,JH1 RAM =H:{41'!{]~~~:@1'1{]¥~ 
1*ff 1it=H:=H:14 0 Wu izCT, ff1it=H:=H:14 1130 ~PT L?J 'E1 t5 ~ ~~~ El1 ~F ~ x·t1 ff 1it=H:=H:14 QX~ 7( 

'ti ff 1it :g:g {4 0 

[0210] *D1¥5G 1140 PTL?J~:i:f~~ffl14z:$tu~ill1tlxxJtt~PTL?JJAill1tlxxJtt*~~~fflo 
[ 02 71] 00 4 7 ¾~ t±:! 'E1 t5 T * ffl ~~Wu El1 ~ F,_§j1 RAM =H:14 ITT ff 1iti2 I'!{] ~wu I'!{]~~ ·rim 00 0 

[0212J ~~ 00 47, ff1iti2 1200 PT L?J 'E1ttJl.~~y-~~:{t~fflJ:it~f!iH1~l1ff!1!iu 1'11 ~F,JH1 
RAM =H:141'11 ff 1it=H:=H:14 1210 o ff 1iti2 1200 PT J=§ ft ff1it:;c 4't-;~ffl E11 ~ffl ff1it1t J11L ff 1it 
T 1200 ~PT L?J 'E1t5B>'.mU±tJUfPff1it=H:=H:14 1210 z_fs] B1~fflill 1tITTff1it=H:B>:mU=H: 12200 
[0213J ff1it=H:B>:mu=H: 1220 PT L?J 'E1=rt~~MHILff~fffit=H: c sRAM) =H:f4 1221, 4' :R:Jttl-' 
1¥51: ( CPU) 1222, ±tflt~ D 1¥5G 1223, tf"i:R~~;;fPt4 IE (ECC) ;l;k: 1224 l?J&fffit=H:t~ D 1¥5G 
12250 SRAM =H:14 1221 PT l?JJ=§ ft CPU1222 El1t!JiHtff1it=H:a ±tfl* D 1¥5G 1223 PT1Etjigc:'i=~ 
'E1 t5 ff 1iti2 1200 ;;f P ±tJLZ fsJ E11 ~ffl ill 1tt1J,i5!. o ECC ;l;k: 1224 PT L?J :riiY!Hf t4 IE M ff 1it=H:=H:14 
1210 ilt±:! ITT~ffl ITTtl"i:Ro fffit=H:* □ 1¥5G 1225 PT l?J~:i:fff1it=H:B>:mU=H: 1220 3£*~ff1it=H:=H: 
14 1210 0 4' :R:Jttl-'• 5G c cpu) 1222 PT L?JNmuffl-=f fffit=H:B>:mu=H: 1220 1'11~fflill ftl'l1,g,1*:t* 
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[0012] 17fl6£~t±:lm::kff$&~i~rWi~t~HfflfffitffITTml7fl 0 

[0013J 17fl7£~t±:lm::kff$ITT~JE!l7fl 0 

[0014] l7fl 8¾;ff ti~ffITT ~JEil7fl 0 

[0015J 17fl9¾i~aJ=J !R:tk-:izt;1fi}Jfi=:ITT7T-~17fl o 

[oo 16] l7fl 10¾ i~ aJ=l ** m!i1J A ITT NAND;Jfil !AJ ~ ff fit ff ITT ii.Efx zifJ ft 1¥1 st ff l7fl o 

[0017] l7fl 11 ¾ i~ aJ=J rt ~f!JLl ITT ~!Ix#] ft ITT st ff l7fl 0 
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[0018] 0012 (a), (b) £J:=l=HttiR.13JhiliR T:tftl¥1~~,t1:i'f~w00 o 

[0019J oo 13£iJl l3Jl *~nffi1J:r:t13{]NANn~ P~J ~Hfmffi¥J~liRiJJ1ti¥Ja-t J¥:oo 0 

[0020J 0014£iJll3Jl 1::t~,WLll¥JiiliRMftl¥Jat FFOO o 

~ 1*~ Jfi!!J:f ~ 
[ o o 21 J ~ r , ~ ~ pft oo , x1 ~ nffi 1J :r:t :itt tr iJl l3Jl " 
[0022J *~nffi1J5t.1¥1-¥~1:tHfi,t*j'[£i'f~~~ r& ~J!x.ffll¥J ~F ~ 1d1:-¥~f$:H·fffiff, 1=E~ 

r 13{] ~ nffi1J A q:t ' 1t 73-¥ ~ {;$:H fit *H' JU *NAND~ IAJ ~ H {ffi ff 73 ,WU :itt ff m l3jj 0 

[0023] [l] NAND~ 1Al~H{i-tffl¥J,ti;)JvG 
[0024] 001£*~l1ffi:1J5t.1¥JNAND~IAJ ~Hfi-tff 1013{]fill?fl oNAND~ IAJ ~H{i-tff lOJl~Hfi,t 
-'¥'.5i:[4JU11, fftltuf3~12, JUffiltu~ff 13, ~t±:lJJJC:kff$14,J!x.fflrWi~t.i1J:PHM1~ (~ffl4:fliH~ 
i!) 15 ,,tP<,i:,,~M~16, ~lliF±~~ 17 ,$imA$imt±:l ~~ 18,:f:tl1:f:Jl:*HM19,1~$1Jff2o&~t§; 
w-t=;EE 
~1-S--ul't21 o 

[0025] H fit-'¥'. jc f4 JU 11 Jl ~ $ ,t- !R :fik: , ¥ ,1"· !R :fik: 73'- JJIJ A~$ ,t-H fit-'¥'. ji: s1 {;t ff (~ a1 ill 
fiP¥1F73 H fit Jf!. ft) o H {ii$fts11:ttrfil 15'i'f~~ ~ r~1(~ ITT EEPROM (¥±fflt rffi tlft) -'¥'. 5L o 73 T 1~ tiJ l1ffi: 
JJQ.¥UHfitlf!.ics11:tff 1¥J ~lli, rm1=EHfffi-'¥'.:ic[4JU 11 Wciibw$~1ft~, $~=¥~&~tlk~ o~ 
rHfi-t $5tl>$ Ju 111¥Jwtrnti{£, ii1=tmx:ittfrwx:l£0 
[0026J ff iltuq~ 12JA:rtl!:l:Jt*H:ff 19fl(4t!R:fik::l:1!!:f:Jt ft~ & ff:l:tl1:l:1t f1§ ~, ~ri! ®ft~,~ 
~x,t l5Y. 1¥1 IR :fik: pg 1¥1 ff-=¥~ o JU MuEb:ff 13 JA:rtl!:f:Jl: *H:ff 19fl(4tJU :l:tl!:f:Jl: fg ~ , ~ r ~ JU :f:11!:f:Jt 
18 ~ '~ 1f {f-1ft~ 0 

[0027] ~t±:IJJ!x.=k~ tiiH41=E~IiR~*a1 '{mJU&JJJl=klY\Hfiilf!.iciiltK.¥1Hft~B~~JM O ~tr, 
~ t±:l n!x.=k ~ 1m 141=£ ~ A~ffla1 , ~ J.:g A~tli51tiE.¥iJ fir~ o x1 H{if $ 5t[4 JU 11 ~ ItR~t;@ & ~ 
A~ffl£~$,t-H~$5i:73~~rro:ittfi,~-'¥'.~JvG73mo 
[0028J ~-tM ~~t.itl=PH frl:ff 15 ~ m -'¥'.{If f*H~ffl o ~tli5·$i ~t.i1i:rHfii~ 151=E~ItR~ffl 
a1, f"fatf*H},A i~ t±:IJJ!x.A:ff$14~ m-'¥'.1ft1tiEl¥J~ffl, #iiJt*ff:f:tl!rtJ ~tiJAtffJJ t±:l ~R! 18ft 
iEo ~tr, ~ffl~itt.il'tlHfif:ff151=£EjjA~fflat, fUfi11*HJ,)JwJAttu t±:l ~R! l8*1r:f:tl1f~iEl¥J 
~ilrs, #iiJt~m-'¥'-1.v:rtJ~ t±:l JJ!x.=kff$141tiEo 
[0029J ~,t,,!J~i91~ 16ii~ffl 1¥1 ~A, ~ItR&MU~ Jifr~ITT Et!lli {j¾~i.¥Lllliltu£b~ 12, ~ t±:l ~ * ff w 14 & * oo ~ 13{] ~ 1& i1 !3~ i9J ff~ o :imtt;tP< ,t., ~ M ff 16 fj¾ Afi'i 1¥1 ~ llit?>. 83 ff M u'3 ~ 12, ~ 
t±:l nJt=k ff W 14& ~ t& £1 !3~ M ff JJffi JJQ .¥rJ H fffi $ ic (Jl ~ *iJl , 73 =¥ ~ , izt 1f ,ffiJ} tlk £1, 1ft ~ & ~ 
1&~) ,, 
[0030J ~llir1-:Et!i! 171±~iJJftJiJr·~l¥J pg W ~lli < ,WLl:tz□ i~~ ~~llifr llim Jifrf~l¥J ~ 
lli) , ii ik ® pg $ Et! lli {j¾ Afi'i jrJ tP< ,t,, !3~ i}J ff 16 0 

[0031] t~trJ~201~$iJNAND~ lAJ ~Hfffi~ 101¥1 ~1:tM1t ot~$iJff201,AtrW 1¥1 ±tJl*j'[ (5K 

00 ~) t~4t ~ ;frp tH'f!H~ trH.s ~ , ,WiJ :tz□ ~ J=, 1ii'f~ {8 ~CEn, :l:11!:f:Jt tfli Hfii'f~ 18 ~ALE, m 4-4:fli H1i 
i'f~ {i ~CLE, .~ A ff 1fMa ~WEn& iiltR 1ii'f~ {i % REn o {r§ ~ ~ Jifrpft ITT "n" *jJ~f!£;{§;~~::z (active 

low) o 

[0032] ~t1J~2o~rik®tr$1~$rJ{l§~, i~JJVA~Alim t±:l!tffij~ I/0{j¾Afi'il¥J:rtl!:f:JtAddLz.m4-
CMD Ort J§ , 1~ $rJ ~20i~ :f:1!!icrl:Addt.i: 83 :l:11!:f:Jt *H~ 19{tiE.¥rJ JU ffiltuijff 13 & ff ffiltuijff 12 0 ~ tr , 
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~ tLltt 2am t~ 4CMDJt!: 1rftH!& 0 ~ tLl ft20t~ ffl:7Hll3 t'.£ tLlf§ ~ ,& t~ 4CMD , * 1T ~ ffl ITT ~Itz' Ej 

A,,&BJttl~iITT~ff YU~tLl o Yi1r, 1'.£tLltt20Jg T~4NAND~ fJ;J~fffii1ftlOITTzqJ{tift~im~oJU± 
tJL~J'i, ffo~teffl:irr /'~,fcy1§ 1%R/Bno ±tJL~J'i:®:ljJj;4J(ffl1fp /'~li3Jtfa·1%R/Bn, i'ftll]$~~0NAND 
~IAJ~fffit~lOITT~~o 
[0033] ~A$Jru ti::\~ JI!% 181=1:-'=:1 ±fJL~J'IZJsJ, ~ El3NAND,e,~Jtt:1rJJ/j@ (fil ~t~4CMD, :lm:l:1r 
Add,&~1$) ITT4tbL 
[0034] 17Ll5ZOtEEt!lJ]!J£imSt, )jft~~ffft21 ~st{5i?:ff ]Aff1it• jcf4YU 11 ITTROMffi P~fsJX 
1!:f: Jfo.tJE (Fi lesystem in Userspace, FUSE) ~ltZITT1fEll:!.J.1(:f'Ji5 o Yi1r, ~~~ffft21 ~st15Rff 
ff fit. jc[4 YU 11 ITT iJJ11:Jifrifu ITT ~;frp~:f'Ji5 o )jft~~ffft21 VLI5Z□ fil ~SRAM (Static Random 
Access Memory, ~~~IHJLffltZff{i{1ft) o 

[0035J [1-1J ff fit• 5cl4 Yu 11 ITT:MlPX 
[0036] 00 2¾ff1it • jr:;[4 YU 11 ITTtl!OO O ff1it • jr:;[4 fU 11 A~ $,t-!X~BLK (BLKO ,BLKl' 
BLK2, · · · · · ·) o $,t-!X~BLK5}j]IJJ:l~$,t-$ .jcSU (SUO,SUl ,SU2, •· • ·• ·) o$,t-,$.jcSU5t11Ll 
Jl~$,t-NAND,$22off1ii1 !f!.ftl4 YUl 1 pg 13{] IX~~, 1,t-!X~BLKpg ITT $1¥'-ft~,&1,t-,$.jcSU 
pg ITTNAND.$ JJjjJ 5t111Hf:~:l:ihi&JE 0 

[0031J oo 3¾ff1it !f!.5rJ1tftl 11Jift~0<J 1-t-ix~sLKITT ~jj!ioo o $-t-NAND/$ 22½'111JJl~$,t­
ff fit•ftim 1*ffMT ,&2,t-~1:f a11,$ffST1 ,ST2 o tt*ill~ -=J=;q:i, ~Stfil:14ff1it !f!.5cs1 ftff ;f~ 

7-Jff fii !f!.ft~.!f!.fc o 003~~NAND$ 22Jl~8,t-fffii1.!f!.fcirs1*ffMT (MTO,___,MT7) ITT :MlPXVLl, {§ 

NAND $ 2 2 Jifr A~ ITT ff {it If!. jc irs ft ff MT ITT ~.s_ PT {f: ~ :1:ih i&JE off fii .!fl. it irs 1* ff MT A ~fil ~:f~ 
*rJfflt&,& Et! w fii ff ~ITT lRm:tJlJH&, ~4t1,J$ ~F ~ ~:1:ih{f fit off fii .!fl. fc irs 1* tfMTi'it 1iJ$ l2J, ff fit 1 t:I'.: 
~~1$ <=ill *rJ) ITT 1J A ttJ PX , ill fr~'©$ L2J, ff 1~2l:t ~ L2J, J:. ITT~ ffl C~~J11 *rJ L2J, JJ 13g 7Jj:\'.: :Ml PX o 
[ 0038] ~ ,t- ff fii .!fl. ji:; ira 1,$ ff MT l2), B m ITT Et! tJrrni 1£ * ~~*ITT 7J A We]'[ tE ~ ti irs 1* ff 
ST 1 , ST 2ZJsJ o i~ $ Ifj j$ :fj; (i'-:J - iz#HOOtl ITT ff 1ii. ft irs 1,$ ff MT ITT Et! flrtJI!! 1£:1$ ti fr~ 1:f irs 1* ff S Tl 

ITT Et! ffrtft!! 1£ITT----- 1#5, Yi ----fz#aiOOtl ITT ff fii .!fl. icirs1,$ffMTITT Et! mJI!!1£~:fitE~1:f irs 1,$ffST2ITT Et! 
ffrtlE!1£ITT-----Vim" 
[0039] $ .!fl. fc SU O Jifr ~ ITT $ ,t-~ 1:f irs 1* ff S Tl ITT ffl 1&~ :®~ti tE ~ 1:f t/IJH& ~ SG DO , fPJ t-+ 
:1:ih, tE$.!f!.jcSUl ~su37tjJIJ~ti~1ifflt&t~SGDl ,.__,SGD3 0 *•jcSUOJi)r~ITT $,t-~=t:f irs1*ff 
ST 2 ITT t/IJr 1&~ :@~ :fj; tE ~ =ti t/IJH& tx SGS O , [P] t-+ Jfil , tE $. jc SU 1 ~ S U35t jJLJ ~ :fj; ~ =ti tBH& ix 
SGS 1,___,SGS3 o Jlt:7r, 5ct:r F&J -!X~BLKpg ITT $,t-~tiirs1*tfST2ITT ffifrtLtfil PT l2J, ~:®~:fj;fr 11:l] 
-~ 1:fffifrt&~ SGS o 5d: r fPJ -IX ~BLK pg ITT ff 1it. ftirs 1,$ ffMTO~MT7 ITT t£ trJtfflHR 7t jJlj ~titE 

-"¥~WLO~WL 7 o 
[o04oJ 1=1:1¥fii .!f!. icr;i JU 11 pg £mf4)jj(Wcl'iITTNAND * 22 q:i 5ct:r rPJ ·fu ITT %,t-NAND * 22ITT 
~1:f irs1,$ffST113{] Et! mlE%1£ITT Yi -iz#g~;@~:fj;tf1ll~BLO~BL (m-1) q:i ITT {f: -~ o "m" 7'J 1 l2J, 
1:.ITT~~o-tki?Jt¾itl, l~{ll~BLtE$-t-!X~BLKfs]~45ct:rfPJ -JtlITTNAND,$ 22~:@~:fio fPJ -
!X~BLKJifr~ITT $,t-~t:firs1,$ffST2ITT Et!ffrtlE%1£ITT Yi -iz#g~:im~titE~t&~SLo~tLt~SL{JU 
5ZOtE$ -t-!X ~ fa] i4 ~/j'--NAND $ 22~:®~:fj; o 
[0041] 5ct:r FiU-• IX ~BLK pg ITT $-t-ff fit• 5cirs1*ffMTITT ~fflf7Ll5ZOf~~tr1i:l:ihmttlf3i o ~.11:fflITT 
~ltZLz.-~A¾'ftx1~im~titEWci&rl-t-lX~BLKITT1~-"¥~WLITT$'1'ff1if.!f!.icoo1*ffMTffo 
tJHr1i:1:ih;i1Hr o ~4 *~.11:ffl • 1il;f$ n rn o 
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[0042J 004)!1R:fik:BLKs1 -w7J\.IR~ITT trUt,moo O ttp~im: iR:!Ei3o-1.%nx~$'1'-NAND::fl 220 m 
JPt)!iJl, tEPit IR:!Ei3O-1., 1:&l3z~FA~1t75J:l:&*ffl1lizr&SGSrmit#r}Ji'f!gsg wU~□4filJl'ict&FA31,{t 
73 '¥ f~WLO "-' WL 7ffij it# JJJ j'fg ITT 8 fil Jl'ic r& fil3 2 , lJz. 1t 73 :i:& * ffl t& r& SG D rm it# JJJ j'fg ITT wU ~□ 4FA 
Jl'icr&fil33 0 tEJiftf_Qfils{j Jl'ict&FA l'aJ % nx~* 00 ~81 tt~iHl 0 
[0043J ?&J§, % nx~ifili3:!l:_t;:Jl'icf~fil3 l ,32 ,33rmlU:izsJ# IR:!Ei3OITT ff fitJL34, ttff fitJL34pg 
% nx~tt ;jx ITT¥~ w fil35 o tE ¥ ~ 1* fil35 ITT 1llW 00 , 1« lx % nx ~ ffl 1liztt ~iHl36, ~ 1Er {it ff FA 
(tt~~~) 37 JJz.lR:tk:tt~iHl38o ESJ1t%nxff{it•xs11*ffMT JJz.izt*s11*ffST1 ,ST2o¥~1:~FA 
35{'1=:JgNAND ::fl 2281 ~ tlitJJ!4t1'.i': rmit#r}Jj'fg, nx75J1i¾%JV<~s1 Wff ITT fl'Ii!!ITT !Rt~ o¥~1*fil35 
s{]-1.Slw:i!:t*tEftJg{:{[f~BLrmit#r}Jj'fgs{j~~jlljcr&fil39o 
[0044J ttPJtlRki3OEt{J*®IR~pg%JV<~n+~~~t;~lfil4OotEtf~lfil4O-1.%nx~t*fu!!!ffi 
~41 't*fu!!!ffi ~41 :i!:t*tE ft Jg~t&r&SL rm it#JJJ j'fg Et{}~~ Jl'icr&fil42 0 :itt rm' tE p)t IX :!Ei3OITT * 
oo IR~ pg %nx~p-,~~~tr-~~43 0 :t=Etr-'lftfil43-1.%nxt*fff!±!ffi~44, t*fff!!!ffi~44:i!:t*:t=E1t 
JgpJtjlljcr&CPWELL rmit#J}Jj'fgsg ~~Jl'icr&fil45 0 pJtJl'icr&CPWELL)!ffl *~ EEi p)t !R±:,x3Ox1¥~ w 
~35~11□~ firITTJl'icr& o 
[0045] ~-1. ITT ttJ nxtE 00 4Jiftictts<J t~ ffiITT¥3R~7J rPJ -1.tll:JLl $'1--, EEi tE1*~7J[P] -1.tll: JLl ITT 
_$'1--NAND::fl 22ITT~1r%nx ::fl• jcSU o 
[0046] Jltjr ,NAND ::fl 22ili pJ ~Ji~ mi&• xs1f*ffo0051'!iJl S}j mi& If!. 7Gs11*ff ITT~ JJ!4t 
l?tj f::,,_ ,::, 

[0047] ttizt*s11*ffST2-'=5ff{iti•its11*ffMTOZ,fa], {ytlfr□ ::fl ~:i!:!£~2'1'-mi-9: ~ 5cs1f* 
ff DTO, DTl o tE ff {it If!. jc ~ ~ t§; MT7 ~ iz1 ~ ~ 1* ff S Tl zJa] , Wtl :!m ::fl~ j$ t~ ~ 2 '1" mi& .If!. jc s1 
WffDT2, DT3o tEmi& If!. Jts1 i*ffDTO"-'DT31'8$1,&73\.Ji1J½t£~ JkiJt'¥£~DWLO,__, DWL3 o mi&• 
ic s11*ff ITT ttJ@ -15 ff Ht If!. ft~ 1* ff ft! IP] om i& •it~ 1* ff:# ~F ffl * ff fit~ t/iii , rm Jlfl fro r 
r}J i'f!g , ep , tE ~ A~~c lrfl hm 11□ i}J ft~ flffU ~ J!?j( {'rp ~ JJ□ i}J 111=: q=r , t~ 5¥□ ff {it -If!. ic a1 W ff ~½11l ~ W ff 
Jift ~ JIJ ITT-=f-t:Jt o 

[0048] *r ff{it lf!.icWt JLl ITTltJnx, WLl!z□tE2OO943 Ji 19 E3 t£ t±:l $ mITT ~ 73 "=~rfUif~F ~ 
~ t~ ¥-'# Wff{it ~"ITT~ 00 ~ lLl $ m 12/ 407 '4O3 % q:r fl Jiftictt O 3j )'r, 200943 Ji 18 E3 t£ t±l 
$ mITT ~Jg"-=::.ttlRfil~F~~t~¥~Wff1it-M" ITT~OO ~l!J$m12/4O6, 524% ,2O1O43Ji 
25 E3 t£t±:l $ mITT ~Jg"~F~~t~¥~Wff1it~iiJJz.A*IJ@1Jt!" ITT~OO ~lLl$ ~12/679, 
991 % , 2OO943Ji 23 E3 t£ t±:l $ mITT ~Jg "¥~Wff fit~Ez.A*1J@1J1!" ITT~ 00 ~lLl $ if 12; 
532 ,030% q:TflJifticttoi3:Llt-~flJ $ m~w:imtt~~~ rm1Bz 51 ffltE:zis:$ mITT-m S}j-=f=5q:r 0 

[0049] 3j )'r, ~WITT fflU~i'fg1iJ§;~ IR:fik:BLK•fft~/J,r IR:fik:BLKITT •fir;lttfr o*rfflUPi7Jt!, 
1Jtliz□tE2O1149 Ji 18 E3 t~t±:l $ mITT ~ 73 "NONVOLATILE SEMICONDUCTOR MEMORY DEVICE" ITT 
~ oo 1r iu $ mi 3/235, 389% q:r fl Jiftictt o 3j)'r, :t=E2O1O41 J=J 27 a t£t±:l $ m ITT ~Jg "NoN--­
voLATILE SEMICONDUCTOR STORAGE DEVICE" ITT~004-rlLl$m12/694 ,69O%q:tfl Jiftictto:itt 
rm,1=E2O1245Ji3OE3t~t±:l$mITT~75J"NONVOLATILE SEMICONDUCTOR MEMORY DEVICE AND 
DATAERASE METHOD THEREOF" ITT~ 00 4-rlLl $ m13/483 ,610% q:Tfl Jiftictt O i3:JJ:~4-rlLl $ mITT 
~ w :imtt ~ ~R- rm w 5 I m tE * $ m ITT iJl S}j 45 q:r 0 

[oo5oJ c1-2J ~t±l JJJc:A:~W14&~t~r%1i~tJDrrff1it~15s{]ttJnx 
[0051J t* r *, x1* tB JJJc:A:~W 14JJz.~W 1%1i~t]ilrflfffitff 15s{] ttJJvZ;ltt1r-m f!J:l o 006)!~ tB 
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jjj( A tt -ff!H 4& JjijJi5 r,§'J jJtf~ 1* ff fit tt 151¥J fil 00 o 

[0052] ~ffl~jJtf~1rpff{ittt15fJU:tz□Jl½3'1'-~jJtf~1rpfff*ttADL"BDL"XDLo~ffl~jJtf~1rp 

ff fit tt 15 JiJr~l¥J ~ jJtf~ 1rp ff fit ttITT ~li :t!HJiS 1 -t-ff fit• jcJiJr ff ·fit 81 rt~~ rm~ ~~ri& JE o 
[0053] ~ jJtf~ 1* ff f* ttADL "BD L "XDL Ffg ~ f,'f St ff f*~ ffl o ~ jJtf~ 1rp ff fit~ XDLffi:j'[ fr~ 3 
i!i:IOW:ffi: (IO pad) ITT {lLl'i, 3t lit2 El3 ~ rPJ ,ejj~YIOrm~t~fr11WA11W tB ~fi!4H8 o ~ jJtf~1lffffit 

ttXDLt2El3 pg$}i~t~LBUS~t~fri&lliJ1XAtti'ffl14&~jJt~1*fffi4',ttADL"BDLofff*fr~jJt~ 

1rpff fitttXDLITT .~ A~ffl~Ffg{iJJ;t2 El3 pg -fm,ii~t~LBUSrm1[ tLl&ft*itJ ~jJtf~1*ff{itttADL" 

BDL ~jJt~1rp{¥{itttADL"BDLl¥Jti!JlJI.l{lLJ'iHXP~ tLl, PT~§ Wcl'io 
[ 0054] i& tB J1X ::k tt $ (S / A) 14 A½ fr i& Itt st J=!=BI~ 15i?: ff ;it tt~ l¥J ~ jJt f~ ,rp 1¥ {it tt (-l& tB jjJ( 

j(tt~jJtf~frpff fii tt) SDL ff fit fr ~jJtf~1*ff f*ttSDLITT-i&ltt~ffl~PTt2 El3 pg -fm,1i~t~LBUS 

rro1[tLl&{t*J1J~jJtf~1rpff{itttADL"BDLo 
[0055] -l&/:Bjj!{j(tti'ffl14t2El3 {ir~BL~t~frfffit•5c, A~;t§ §rFfgiiJJ;i1Ht±tt~Ittl¥J.{ir 

( fltl :tz□ 3 2 T * 71) l¥J ~ li o A ft* i£ , fr i1Ht :1:-tlt~ Itt 3 2 T * 71 !'t{J ti 7£ T , {:{[~BL~ l'i ½ 3 2 7 68 
*71 "iliffJt:J!!262144bt~1¥J1i:, ~jJt~/lffffit~SDLADL"BDLXDL!¥]4ij:-,4'--ili~WcJ'iif§lql~ 
_§_L .m~ 
[0056] [1-3] ~tBi,Jj(tti'ffll41¥JA12fs:rtJJ:& 

[0057] t~ T *, X1-i&tBJ1Xj(~$141¥J rtJJ:&fillfi£ ~ o 00 7 J!iitB jj!{j(tti'ffll 41¥1 ~ fi!%00 o 

[0058] i&tBJiJ::ktti'ffl14Jl½~'1'-N{t:1t!MOSsid2fs:tf (~ Tft751NMOS) 51,___,,57 "g;,t-P{~:1t!MOS 

s,f*ff (~ Tft751PMOS) 58" 59" 1t*f@{&6O"61" ~1jJt~1rpff fii~ (~ffliffiff ~ ~) SDL&~~ 

~63o ~jJtf~1rpff{iittSDLfltl:tm El3 s,tt~&ifB~~fi!4t62a "62bti;JJ:& o 

[0059] NMOS51 ITT~ rm jj!~ H: s<J-!Ijfij~*fr 1&: {~ * ~ i'},,t¥, ~ [kV dd l¥J 71 ,r2, 0 NMOS5 l 81 ~ rJrrn4i H: 

ITT ~-flw t2 EB {~ * f@ {& 6 0" NMOS 5 4 " ft* f@ llk 61 rm* :!:ii! (~ *1=E 1&: ~ ~ t~ :!:ii!~ Ek Vs s (!q 71 
,r2,) o 1=ENMOS54.~1t*ffii]tlk61 (:(JJ$*71,r2,~*NMOS55ITT ~i!rtfi!!H:1¥J--ftr1rn o i~NMOS55fJ1 ~ ••••• iti1rn 

~*frffi:J'irfffr~ ~jcWf JU l l !¥]{1'rt&BL1=ENMOS51JFltJc~*NMOS52"53!¥] $1tJc~~ o 

[0060] PMOS581¥J ~ ¥frtfi!!t£!¥J-!llffi~*1=E~{~*~i'J!~[kVddl¥]71 ,r2, oPMOS581¥J ~ tfrtfi!!1£ 

ITT ~----llrri1t2El3PMOS59J$t~1=ErtJJ:&~jJtf~Jlfff{it~SDL1¥J&tEltt~fi!4t62al¥JffitrA!liffif", Jf lit2 

El3 NM OS 5 6 rm t~ :!:ii! o .SJ i~ & ffl tt ~ JE! 6 2a 5t X ~ /€; 1¥1 st N & ffl tt ~ Ji!! 6 2 b ITT tiw A ftw =f- t2 El3 
NMOS57J$t~fr pg fm,i~~LBUS oPMOS591¥J.mttJkt2 EB i&/:B 71,r2,SENrm~1~1=ENMOS52-~NMOS53ITT 

~t~71,r2,&~~tt63!¥] ··iwox1~~tt63!¥] ~ ·!liffi{,~*stirfi{ff %CLKo 

[0061] -ti□ T Ji)r~, ~tLl~2Ox1-l& tB jj!{::f:::tti'ffll 4pg ~~ ~frrt2ttJ{§ % ( fltl-ti□ {i %BLX" BLC 

BLS"HLLXXLSTB"RST "NCO) " 
[0062] x1NMOS511¥J1BlHJk~~f§ % BLXox1rtJ J:&1t*f@tlk6O1¥JNMOSl¥Jfflt&, f~~li;JJ:& ~jJtf~ 

{* ff {ii ttSDLITT &:tEI ~ ~ fi!%62al¥J 11W tB }qffi~ ITT ft% LATO x,tti;J J:&1t*f@t&6OITT PMOS l¥J tEfr l&, ~ 

~ &tEltt~ Ji!!62a1¥J$ifuAfiw~1¥Jff§ % INV o x1NMOS541¥J mttlk1~*{i% BLCo x1NMOS551¥Jffltlk~ 

~ft%BLSo 

[oo63J x1 ttJ r& 1t* f@tlk 611¥1 NMos l¥J .mt tlk f~ * 11§ % I NV o x-t rtJ r& 1t* f@ t& 61 ITT PMos l¥J mt tlk 

~~{ff%LATo 

[0064] x1NMOS521¥J fflllk ~*{§ %HLL 0 x1NMOS531¥Jffl:t&{~*{§ % XXL 0 x1PMOS581¥J mtt&1f:t 

~11§ %SIB 0 x1NMOS561¥J ffll&1f:t~ £1'[ {§ %RSI 0 x1NMOS571¥J tB!Hlk{~~{§ %NCO 0 
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[0065] t~r* ,x1 Jifr:1£-i&t±:I-Ji!l.jcff$14q:t ITT.~AiJJ1t, i&Il'xZ911tR..~A!JiiiEM1tJtt:fi'fl!f 
Bl~ ti: w, S}j o 

[0066J C~AiJJft) 
[0067] fr.X'J {¥{if.. jc ~ AJ11~ 81 'tlH,r. r , t2 $!Jff 2O ?"=± ~□ rN $Hm % 0 1ff :5'c, N $!Jff 2Oit 
fm %STB,&t:79$j Efl. f (~ r ic1t "H" Efl. f) , it mJ''i'.1m%RSTT"f S1i&79 "H" Efl. f, £J'I..$i:i1J]t1rp 
Zf{i-itffSDLo EBlft, $i:i1:£]t1rp1f{i#ffSDLITT11r5LATn\Z79"H" Efl.f, fm1%INVn\Z79f~Efl. f (~ ric 
14=: "L" Efl. f) " 
[0068] zfr§' N$!Jff2Oit{m%NCOi&t79 "H" Efl. f O EBJ!t ,;;_ pg $,~,~LBUS~Jjj@IfxAJ!Jf§j~ 
t]tlrp,tf f*.MSDL ofr*~W791bi .~ AITT "L" Efl. f ("O") B1'ti'r6r. r, {1'§ 5 LAT PX:79 "L" Efl. f, fm 
% INVPX:79 "H" Efl. f 0 :15 ;Tr, fr~1~79*7F~F ~ AITT "H" Efl. f ("l") ITT'ti'f (£ r' $i:i1}]tltpf¥fi#ff 
SDLITT~W~~, fJg %LAT~ff "H" Efl. T, {m% INV1:iff "L" Efl. f o 
[0069] *~' N$1Jg2oit{m%BLX,BLC,BLSi&t79 "H" Efl. f Or¾' fr~ AITT'tiHR r, filwt¾ 
fr~j~t]t19=11¥fitffSDLITT fs%LAT79"L" Efl. f, 18% INV79"H" Efl. f ITT'twori r, 1tJEf@tliZ6OM9T 
3f, 1tJEf@t&61 *:im, {ir~BLJvG79t~:f:ii!Efl.lliV ss o fr*~~r, ~□*=¥txJvZ79fffiHiEfl.&Vpgm, 
Jl~ ¾ x11¥ fit ip. jc ,~ AJ1W o 
[0070] ~ •••• 1]"00, fr~F ~ AITT 'tiori r' filbJt¾fr'r'li~~lrrZff*gsoLITT fl§% LAT79 "H" Efl. 
f, fs 1% INV79 "L" Efl. ¥ITT 'ti'f ori r, 1tJEf@ tliZ6O*:im, 1tJEf@tliZ61 M9T3f, Jifr ~ {iz:~BLf&:ftEfl.JvG 
79 Efl. ~ Efl. lli V d d o tlt ~ , fr=¥ tx JvG 79 ~ fj Efl. lli VP gm 81 'ti'r 6r. r , 1¥ f* ip. jc ITT fff ~ f&: fr ffi 79 ~ Efl. 
fiz:, Jifr ~ ~ x11¥1ii • jc ,~ A~W o 
[0071] (~lfXiJJ{tR.5§ A!JiiiEZ9J{t) 
[0072] fr},)_,:(¥{* .ici&IfxJ1WB1'ti'rori r, ~$!Jff2O1'=±~Drt2$H1'N% 0 1ff :5'c, t:~$!J~2Oi~ 
£J'I. {g % RSI T"r s,t ~ 7'J "H" Efl. ¥ , mI ~ ~t]t 19'1 H{it ff SDL 0 EB Jlt , ~ ~t]t flf {¥{ii ffSDUl<J fEI % 
LAT PX:79 "H'' Efl. ¥,{ff% INV JvG79 "L" Efl. f o 
[0073] z.J§, t~ $!J M2Oitf§ % BLS, BLC, BLX, HLL, XXL i&t79~ JE ITT Efl. lli o EB J1t, ·fiz:~BLf&:ft 
Efl., # _ftEf!.~~63!'"'11f ,8SENf&:ft Efl.JvG79 Efl. ~Efl.lliVdd oilt~, frH{iiip. icITT I~ {IiEfl.lli f§ir~ * Efl. f ITT 'tw (JG r , ,ff fit if!. jc 79 M9T 3f ~ ~ , fir tt B L{~?:tf 79 "H" Efl. f 0 ill J.l,)t ¾ iJL ~ ,8 s EN f~ ff 79 
"H" Efl. f o ~;Tr, frZf fii •icITT r~ faEfl.lli 1~ri&I!'xEfl. f ITT·twori r, Z¥fiiip.5tnx:79=tt:1m~~, tv. 
£~BL ITT Efl. wf&:WlEfl. o ~ 1ft, {trt~BLJvG79 "L" Efl. f o EB Jit, ~ ,8SENfilJvG79 "L" Efl. f" 
[0074] *~, t~$!Jff2Oit{8 %STB,&t:79 "L" Efl. f Or¾, tEZffiiip. Jtt~:imITT 'twi£ r, ~ 79~ 
J~:SEN79 "L" Efl. f, Jifr~PMOS59t~:im o EBJ!t, iWI~f]I1rpZff*MSDLITT fi% INVJvG79 "H" Efl. f, {i % 
LAT PX:79 "L" Efl. f o ~ ·····1]"00, tEZf f* .. 5tM9T 3f ITT ·tf'f 6r. r, ~ 79~ ,8 SEN79 "H" Efl. f, Jifr ~ 
PMOS59l!)T;f o EB Jit, •$j~&'.]t11Pf¥{i#ffSDLITTf§% INV{~N79 "L" Efl. f, {m%LAT~:f~79"H" Efl. f o 
[0075] zfr§, t2$!Jff2Oit{B%NCOi&t79"H" Efl. f O r¾,NMOS57t~:im, ~~&'.]t1*Zf <*MSDLITT 
~1~f&:fnJ pg $,~,~LBUS{tJEo 
[0076J ~;Tr, fr1=1A#JftJ§, Jtt:fi'!JiiiEZffift.jcITT l~{IiEfl.ffiITT ~5A!iiiiE#J ft o i~~ A!iiiiE 
i}J{t1=3Jifr:1£&Il'xZ9Jft;t§~ 0 

[oonJ c1-4Hrfff¥111&ff 12ITTt1JJvZ 
[0018J * r *, x11rmu1&ff 12ITT :rtJJvZJtt:frm l3}j o 1±18¾h!ff¥u1&ff 12ITT Efl. ~t 1±1o1r!ff¥u1&g12 
Jl~IK:tk:fff¥u13ff7OR.$'7'i'~JEffit1t o 
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[0079] IX :J;k.fff¥fij:ff 70Jl~NAl'-JD;ffifr,t}k70AR.&ffl:ff E:§,fl!4t 70B O x1NAND;ffifr,t}k70Al¥J * 1 $gu,Aftw-=f 

(~~~~,Z (active high)) $gu,A{§%RDECAD,x1NAND;ffifr,t}k70A1¥J*2$gu,Aftw-=f (fl£~~J{) $gu 

A fff ·-'%BADBLKo 

[0080] fm %RDECAD¾frx1@1¥11X:J;k.1g~1$ IX:J;k.1¥J't1P£ T JvZ3/g "H" E:§, f, ax1@1¥J IX:J;k.1g 

~~~1$ IX:J;k.1¥J'tlm T JvZ1g "L" E:§, f 81 f§% 0 {§%BADBKL¾ttx1 fZEt1 IX:J;k.:faJ~ ~ IX:J;k. (:l:~:J;k.) 

1¥1 ti m Tm :h "H" E:§, f 81 fm % o 

[0081] NANDtffll,t,&70A$gu t±:1 {ff% BLKSELoNAND;ffifr,tbz70AEt1$gu t±:1 ft#a-=f a*frlzt§:ff E:§, fl!4t 70B81 

$gu Aftw-=f o &t§ :ff E:§, fi!4t 7 OB$gu t±:1 fEf % BLKSELn o 

[0082J frfff¥lil?i:ff 12A~ftt:JEffl-t&71 (71-0~71 -3) , 72 (72-0~12-3) , 73, 7 4 (7 4-0~~7 4-

3} , 75, 76 o :13:~ftt:JEffi-tlk EB~ i!fit ffifflN{§mMOssid,tff-tiJ JvG o 

[0083] MOS s1 f$ ff 71 , 7 2 ffl *x132iA:l ffl-tlkr&SGDftt:JE E:§, Ek o MOS s1 f,t ff 71 -0 ~ 71-381 E:§, mtfl!4t 

1£ 1¥J -ft#a 73~ jjlj a t~fr ~ 1$ ffl-tlkr& SG DO~ SGD3 , }jj --- ftw '.fr jjtl a tt:tt {EI% r&SGD Io~ SG DI 3 , x1 
ffl-t&~:imti!! {~~18 % BLKSEL o 

[0084] MOSs1 f,tff72-0~72-381 ~ vrtlf4H£1¥J-ftw73~jjljj$tt:fr~1ifflt&.r&SGDO~SGD3, }jj 

----·ftw~:imatt:frfff%r&USGDI ,x1tJlJH&~:imtihf~~fB%BLKSELno 

[0085] MOSs1f,tff73ffl*x1*r&WLftt:JE~ Els. oMOS~ f*ff721¥J E:§, iJrE~1£1¥J-*1ia*frX'J ~ 

1¥1 *r&WL, }jj-YWa*ttX1 ~1¥1 fa 5r&CG ,x1ffl-tlkf~~{EI%BLKSEL o!lt>7r, [!]8q:i ,R 00~ T 1 

-i'MOS s1f,tfg73 , {§. ~li ~ ffl ~ r * r&WL 81 ~!ef& 81 £ 1¥JMOS s1f,tff73 o 

[0086] MOSs1f,t"g74ffl*x1~-riffl-t&r&SGS1tt:JEE:§,ffi oilWS~ 1*~7 4-0~7 4-31¥1 E:§, ifrtJ!:~f£ 

1¥1 -----ft#ij 7]~ jjlj Wt~ ft~ 1itBJr-t&. r& SGSO~ SGS3 , }jj-ft#ij ~} jjlj a*a {a% r& SG s IO~ SGS I 3 , x1 ;ffifr 

-t&.~ :im±tl! {~ t~t{g % BLKSEL o 

[0087] MOS s11* ff 7 5, 7 6 ffl *x1 ~ tiffl t&r& SGSB1tt:JE E:§, lli o !fl ?t 00 3 q:r ~ !II~ 00 ~ , {§ ~ titM 

,tbz r& SGSB (R.-S3 Jt ;7f: t~ 1¥J ~ ti s1 f,t ff) jigcj'[ frNAND $ 2 21¥1 ~ T ~ , Jl~ ~ f!£N AND$ 221¥1 ~-t& 

1Ntll¥J E:§, rll 1¥1 :c}Jj'j~, ffl *X1~~~tf IX :J;k.f'it:JE~ 5EITT E:§, lli o 

[ 0088] lv1 OS 00 1* ff 7 5 ITT E:§, ilrt fl!4t 1£ ITT - ttw a tt: a~ 1:l m ,t& £j s Gs B , 3j ----- )ifu a tt: a {EI % r& 

SGSBI, x1ffltbz{~W;-f1§ %BLKSELoMOSs1 f:1.:ff76ITT ~ mfi!4t1£1¥J---· fiwat~fr~1lfflt&.r&SGSB, }jj 

------ft#aj$t~fr18 %r&USGSI, x1tffi-t& 1:#t~ifg %BLKSELn o 

[0089] ~ti-mtt&r&SGSBatt:a~t&1Ntll¥J $-i'~tl~f*w q:i 1¥1~ T ~1¥J~tl~ f,ttg o~ti 

fflt&r&SGSB (R. -~ JtatiITT~1l~f,tff) A~~ (!£NAND$ 22 (Jlf,t*i,£, :htt~ITT *~1*~ 
35) 1¥1 E:§, rll 1¥1 Jj_Jlf~ o fr~ ti IX :J;k. q:r , att:a~ti.tJJJH&r&SGSBl¥J ~ 1$ s11*ff i&: tt::im o ~ AZ9J ft, 

~l+Xi9.J ·ft R.JfilU Fi~ i9J ft q:r 1¥1 NAND $ 221¥1 E:§, lli-1& IE ¾f~ ffl ~ 1iffl-t&r& SGS ffiJ nt 1T , 

[0090] ff=f %r&SGDIO~~sGDI3, USGDI ,CG, SGSIO~SGSI3 ,SGSBI, USGSIJ$tt:at~ 'L'!bfgZ9.Jff 

160 

[0091] [2] NAND~i'.-YJfilff1i1:ffl01¥JMft 

[0092J ~$t, x11X:J;k.~1ii91ftntiri,£S}j o 009¾i,R.S}j 1X:J;k.~1il9J{tl¥1~~ 00 ,, 
[0093] fr~ti1X:J;k.q:r ,MOSs11,tff71, 73, 7 4, 75JvG:htt::im~~, MOS~,f;$:ff72, 76JvG:faJWl:ff 

~~o 1:-§Jlt ,fr~tilX:tj<:q:r, ~tiffltlkr&SGDatt:afm~r&SGDI, ~tiffltlk£xSGSatt:afm~ 

r&SGSI, ~tl-tJllrtliH~SGSBatt:frfJ§'%r&SGSBI, *r&WLatt:fr{l§%r&CGo 

[oo94J *rm, a =~£ttP-~NANn~ 11~JJfil1¥fit:ff 1oq:r i'i~~~1i~1l1X:J;k.r-.11¥11-i'* ~5L O ~□ oo 
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9Jifrjf-, 1t )'g- -,fJLl, tE-R:iz~Jt;l!;tf !X~ 11-J ITT$. :;iGSUOl¥J'tlt5L r, tt ,t,JbgqiM 16x,t;l!;tltfflrtlk~ 

SGDOiffii;;JQft;l!;tf a11*ifST1)3t~im~~ 1¥J ~ffiSGD_SEL, x,t;l!;tftfflrtlk~SGSO" SGSBiffii;;JQ ~;)!; 
tl a11* tf ST2)3 t~ im~ ~Et{]~ ffi SGS _ SEL ~ '.>7~ , tt 'L' ~gqi ~ l 6x,t;l!;tf ffi HHtSGD 1 ~SGD3 iffii; 

JJQ~;l!;tf a11*tf ST1)3ffi:ff ~~!¥] ~ffiSGD USEL, xi;l!;tlffitlk~SGSl ~SGS3JJffiJJQ1t;l!;tf a1 
{*tfST2)3ffi:ff~~1¥J~ffiSGSUSELoX'J:¥~WLiffii;;JQr;i£~ffiVREAD~~ffiVCGRVo 

[0095] 51-1JOO, tE~F;l!;tlfX~q=t ,MOS~i*t'f71 "73" 74, 75JVG)'gffi:ff~~ ,MOSa11*t'f72, 

7 6 JvZ )'gt~ im ~ ~ o lzil ltt , tE ~ F ;l!; tl IX ~ q=t , ;l!; tl ;j:Jfil tlk ~ SG D~ t~tE f8 -'%~USG DI , ;l!; tl tfflr tlk ~ 

SGSB~t~tE ft 1% ttUSGSI O :¥~WLR.;l!;tfffit&~SGSJvZ)'gt-'f.qi~~ 0 tt 'L'!J8:i}J~ 16x,t;l!;ttm 

tlk~SGDO~SGD3 JJffi;JQ ~;l!;tf a11*ifSTl )'gffi :ff~~ 1¥J ~ &USGD, x,t;l!;~ffi tlk£tSGSBJJffi;JQ{!e 

;l!;tf a1 f*ffST2)3ffi:ff~~1¥J ~ffiUSGS o 
[0096] Jltj~, f~Ji)rj£t.f~t¥, ~t~tE~ f [PJ -[X~BLK 11-J 1¥J $,t-;l!;tf a1 i*tfST2Et{J J!;~ffitlk 

~SGS ill PT Ll )'g~iffl. o it'tf t5L ~ , ;l!;tf ffit&~SGS < 3: 0 > ft )'g~iffi.1¥] ;l!; tl:f'JllHJkttSGS~lmc~ o 
[0097] ~t-¥:-*, tE • tllR~NAND~ IAJ~fffit~q=i, tE½!;~!X~P-J fftEJ!;tfNAND$ R.~F 

½!;~NAND$ o lzi!ltt, ~Jz~=tt (fffi]) NAND~IAJ~fffit~q=t ~fftEl¥J[fl[lf1¥Jw;;ItXTtJtotE:;$: 

~iffii:1J:rt q=t, .± § tEr=trpt!JtE~F½!;~NAND$ q=t, SGD#ml¥Jff fm• 7G (~miJ!:.Ef!.ic) sq~~m 

-=f ¥± A 5 I ~ l¥J ~ Itx -=r=tJt o 
[0098] Ll r, 5:,\.)'gABL (al 1-bi t-1 ine, 3::fiz:~) 1J:i:t .'=:jfir~Mii:1J:i:t, x1-i£1tXiJJ1t:ittfriR 
S}j o ABL 1J :i:tR:: J-A 3:::g:JHiz: ~ [P.] a1 w;;Itx~ ffl l¥J 1J :ct o {it~ M ii: 1J 5:tR::}A fl!!J ~ {i'r ~ R 1§j" ~ fir tt ,t­
JJIJ :l:il! w;;IlJ. Ji 1m 1¥11J :ct o ~ F w;; IfXxi ~ 1¥11* ~ W: 5E)3~ :l:il! ~ ff vs s , ft :;1g m ~~rm Jz ~ :r}J tr~ o 
[0099] [2-1] ABL1J:i:tB{Ji)Jft 

[0100] 00 lOR::iRSJiABL1JJ:tq=t ITTNAND~ !AJ~ff fit~lQl¥Jw;;IfXijJ1tl¥Jai ff 00 oJltY~, ft 00 lQ 

q=i , a1 tLlt 1 ~t21¥J JJifsJ R::ffl *~ fE£3t ffiJ§ l¥J 1i§:il[~ ffi sqw;;IlJ.,1t~Wl l'sJ , aitLlt2~t3(1{J J,,lj l'sJ 

n:: 11Jtrc ~ JJH'sJ , a-t tLl t 3 ~ t 4 cr-1 J,,lj f sJ R::ffl * i,J 5E ff fit• 5G 1¥1 ~ tm 1¥1 w:;IfX 111 f'sJ , 
[0101] tEai tLlt 1, 1~t!J~20x,tfirt~BLJJtf!;JQ~:l:il!~ffVss ( =OV) ~~ ffi.VSRC, x1~1&~JJffiJJQ 

~ffiVSRCo ~ffiVSRCmtJ)E "Vss<VSRC<Vdd" o~t!J~20x,t;l!;~:¥t~WLtrffi:;/m~IfX~ffiVCGRV, 

xi~F½!;1l:¥~WLtrffi;:1JQw;;IfXimtt~ ffi.VREAD O w;;Itx~ ffi.VCGRV n::m * *'lJE w:;llJ.xi~ 1¥1 ff fit. 7G 

ITT I~ {l " fil J?Jt R:: ff fit. 7G ITT~ 1~ 1¥J ~ ff o w;; .EtXimu ~ ffi VREAD R:: -~ ff fit. 7G ITT {~ff~ 1~ X* 
:l:il!i:itfffit.5i=W:73t~im~~l¥J ~ffi o Jltj~, tEOO lOq=t, imtl-'=:j~F½!;tl:¥~WLl¥J~ft, 1t;l!;tf 

:¥~WL1¥J~ffiWSt::kr~IfX~ffiVCGRV o 
[0102] ~j~, t2t!JM20x,t;l!;tfSGD (Jifr;)!;1f1¥JJ!;tltfflrt&~SGD) "~F½!;tfSGD (~l=:;1!;~!¥];1!;1f 

tfflr t& ~ SGD) ";l!; tl SGS (Ji)r:lzi; tl l¥J ;l!; tlffi 1& £t SGS) , ~F ;l!; tl SGS ( ~F ;l!; tl l¥J ;l!; tl 1Jlfr tlktt SGS) ti 
;JQ~ffiVSGo ~ffiVSGR::ft;l!;tf ~f*ifSTl ,ST2)3t~im~~1¥J ~Et., 1JLl:tz□ 6V:lc:1i o fil#JtR::iR ,ft 
:zjs: ~ JJffi1J A q=t , tE ~F ;l!; tf NAND $ q=t , :lzi; tl a11* ff S Tl~ W a1 t~ im o 
[0103] tE;l!;tf !X~ITT~F½!;1fNAND$ q=t, :tz□ 5'!tE~t~tE:izttl:¥~WLITTfffit•ic~r-t:JJffi~ 

~st, :izttl~1*trsn ~ffffi:ff !¥]~~, t.f~¾ft~F;Q!;i$:¥~wL_t3tj1Jw;;IfXimtt~ffVREADai, 

1,ffi t& flJ!U f~ :ii[ llt fr Et. , :lzl; tl :¥ ~ WL 'J'j m 1¥1 ff fit• x ~ lzil ~ ~ rlrE -=f ¥± A 51 ,tg l¥J w;; .Etx -=r=tJt rm I~ 11. 

_t3t O lzil lit, )'g T ~ fE£3t ffi}§ 1¥1 f~:ii[l¥J ~ffi 'imtttEft~F½!;1l:¥~wL_t3t .¥Llw;;Itximtt~ffi 

VREADSt , 1t ~Fm; tfNAND $ ITT m; 1$ a11* if ST 1 Wai t~im, mHm ~=tqJ t!J:izt tf :¥ t~WL%'-m ITT ff fit 

• x q=i 1¥J ~ ~ rfrt -=r: r.± A 5 I JEQ 1¥J w;; 1tx -=rm 0 
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[0 104] fr~Fmii'$ IX ~q=t , x1~1$,ffifr,tJ~SGD ~ SGSJJ'ffi:1Ji:lt~:l:tl!~ ffiV ss~ ~ ffiVSRC o 
[0105] t~~, 1±BttLlt2, t~ffJU~2Oxt{lf~BLJJ'tl!JJl=lffift~ ~ffiVpreo ffift~ ~ffiVpre¾J=tl~ 
1±A\1¥1it~5L~IfX~tlisZ.1WX11iL~BLffift~ lfl~ffi, f9Lliz□7J "VSRC+O. 5V" tr.ti o 
[0106] t~~ ,~ffJU~2Ox1~Fmii'$SGDJJ'tl!JJl=l~ffiVSRCo 83 rft, fr~F~i'$NAND$l q=t, ~i'ls1d*tf 
ST11$r:ff o i~di'HR r, ~F~i'$SGDi&JE7J-~illH&~SL;t§[P] !fl ~ffiVSRC, Jifr Ll IJ~~~4t~1lsiwtr 
ST11$r:ff, :H Jl~/J'--~ tEl4fJ=¥~1fl ~ffi& o 
[0107] rft5'r, 1±BttLlt2ilm:1Ji:i¥Ll~F~i'$SGDlfl ~ffi:H~p[tJEf -~~:r&fxfflfPJ !fl ~ffiVSRC, fl 
~ 79{~m;1lsi f*tfSTl tlsJr :ff !fl~ ffi epey o mmt¾iJl, 1±BttLlt2JJ'tl!;Ji:liU ~Fmit$SGDB{J ~ ffifl ~ 
~ r t~r-11! ~ ffi Vs s , :H Jl79 "A1¥J! 11k f~ !fl~ ffi VSRC:1Ji:I _t~ 1'$ si 1* tf S Tl !fl I~ u'iJikr~ !fl~ ffi" Ll 
repey o 

[0108J t~~, 1±BttLlt3, ~t±:I-JJ!J:j(~$145mtl1Llk1fL~lfl ~ flrt, rmiilfX1¥fi:t ~jc13{}~1!is o 
z.J§ ,1±BttLlt4,*4:i§.5firWc~B{J~ffi:mito 
[0109] rftjr 'fil pJ!?JfrBttLlt 1 ~t21fl 1JHaJ, 1~~$11L~BL7.11¥ih~~ 0 i~'ti'rl5r. r, filFJ~~ 
~JJl.Jifrj£ffl[Pj lfl~1t, * ll-1=5 Jifrj£~4f{v~BL i9:79~ffiVSRCl3{J·ti'f1£t§rt '(J~ti~1~mn~h 0 
[O 11 OJ (rt l5t {91J) 

[0111J 0011 ¾iJlaJ3 rt$119Lllfl~J+:v~JJ1tl¥JBt !'¥00 01±rt~-WLl q=i, 1±BttLlt2, f~*Ll~2Ox1~F~ 
~SGDJJ'tl!JJi:lt~:l:tl!~ffiVss o EB rft, fr~F~~NAND$l q=t, m;~siwtrST11$r:ff oft rtl5tf9Ll q=t, ~F~ 
~SGD--~ 5f□ jt,t§4fJ !fl =¥tx !fl~ ffi&:3tA o 
[0112] 0012¾J=IHR:iJl aJ3 ~IfX-=f-t}ta{J jft;w:·ti.fJ~wOO O 0012 (a) *7fa rt t)fylj, 0012 (b) *~* 

~ilm7JAo 
[0113] 1§1Jiz□, 1¥1it !f!.jclfl I~ u'iVt = 2V, ~*Efa1$ti'ST1 !fl I~ ft.Vt= 3. 5V, VREAD =8V, VSRC 
= 1 V, Vpre = 1. 5V (~ 1 V) o ,W1Jiz□, ~ DfuJJi:lfU~Fmi~"¥~WL6 ~ WL71fl ~I[Xjm,ji ~ffiVREAD, mi B' 
~1tilH~fr fffiJ4Vlr.ti o 
[0114J 1±rt tJf91Jq=i, x1m;1l1Blt:r&t&scoilm1Ji:iov, m;~Efawtrsn l¥J f~:ii[79-3. svtr.ti o tElx1 
r lit, fr:z!s:~ilm1JAq=t, x1m;1$1Blt1&~SGDJJfu}Ji:l~ffiVSRC ( = 1 V) ,m;1lsiwtrST11fl fi¼JJ[7J--· 
2. 5Vtc-:ti o 83 rft, fr,2fs:~ilm7JA q=t, 1±m;1lffl1R~SGD-!0 5f□ jt,t§4fJlfl "¥~WL 7ZfaJ, f~:li[lfl ~ 
ffi&~1~, ~IfX-=f-t}t~t,it□ 0 
[0115J [2-2J 1fL~J#~7JAlfli9.11t 

[0116] 0013~iJlaJ3 {\'rt&m~1JA q=t ITTNAND:1tH~J ifil1¥fit~lOITT~IfXM1tITTBt !'¥00 ofrill~ 
J#ii1JA q=i, frA"' i~~{1'r~iil+X~~tlisITT'ti'rl5r. r, xt~~{11fxilm:1Ji:it~:l:tl!~ffiVss, yj -1JOO ,fr 
J,J.. ~~1:v.~~J+xi~i@ITT'ti'rl5r. r, x1f~~~{1'r ~ilmJJl=lt~:l:tl!~ffiVss o Ll r, flxt ~ABL7JA~IP1 ITT 
Z9) ft Jtt fr iJl S}J " 

[0117] 1±BttrJt2, ~ffliJffc2Ox1m;1$SGS,&~F~i'$SGSJJ'ffi:1Ji:1~ffiVSRCo r¾, fr~1$NAND$l ,& 
~F~i'$NAND * q=t, mi1'¥ Efa 1*tfST21$r:ff O 83 lit ,NAND * q=t ~~mM ~ rlrt, Jifr Ll F1~~5mtl~ ffi 
Vpreim~ti1!x1{ir~BL}E~ o 

[0118] rftjr, 1±BttLlt2JJmJJi:lfUSGSITT ~ff:H~rltJEr .!=j~,t}k~,t§[P] ITT ~ff VSRC, fl ~79~4t 
m;1lsiwtrST2tJJl$TITT ~ff epey o fil8Jt¾iR, 1±BttLlt2ilm:1Ji:iiiJSGSlfl~ fffl~iWirt~:l:tl!~ff 
Vss, :H Jl79"xtillHRtxITT ~ffVSRC1Ji:l-1.m;1lEfa1*ffST2ITT l~ft.Jikf~ITT ~ff" Ll repey o 
[0119] 1±Btt1Jt3, ~fflU~2Ox1SGSJJ'tl!JJl=l~ffiVSGoZ.J§, if t±:IJJ!J:j(~$145mtl11Jk fll~ITT ~ 
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ff , rm~ IOC Hfi1 J¥l 5L ITT ~J!is o 
[0120J (rttt'Wtl) 
[0121] 0014~iJla}j rttt'WtlITT~IOCi}Jftl¥Jst ft:00 0 i=Erttt'Wtl q:t, 1=Est~Llt2 ,t~tlJ~2Ox1~F~ 
1lSGD, ~1lSGSbl~F~1lSGSJM:1Ji:lt~:l:i!!~ffVss o EB .Ift, fr~F~i'lNAND,$ q:r, ~1la1f*~ST11tfr 
7To~IJr ,fr~1lNAND.$bl~F~1lNAND,$ q:r ,~1ls1~~ST21tfr:ff o 
[0122] }=jABL7J:itITT 't1H,r.~ t-¥::ltl!, fr rttt'Wtl q:r, ~F~1lSGD'=J lOAtll~l1ITT *t&l't<J Et! 1±&~ 
AO ~ -Jjffi 'fr*~ JnEJj A q:t , fr~ 1lffl t&~ SGD .'=j lO A ;t§ ~~ a<J * ~WLZ raJ , 11§ ii[ a<J Et! ff & 
~$ 11£, ~Il:X-=rtJt~t,ilO o 
[0 123] [3] ~ ME1f A.El<J ~:k* 
[0124] Wtlizo, fr~1lfflt&t~SGD%<:iil\l11c]'[.~ Efili&J¥it (Hfi1J¥5Lillt§~) 0~1lfflt&~SGD 
%<:iila<J Efili&J¥Lft§'l:f1J~1+x-=r1Jta<J 1x~ '=j:im~a<J HfitJ¥l5Lt§ rt,$ ;t§ ~~~rr*t~wLJ51:Jil't<J;., 
*Ll~~im~ITTH~J¥5LITT-=rtt~fft~~m~,Efili&J¥itill¾~§'l:~-=rtto~*Efili&J¥ 
jc a<J ,~ uLr fr fLl it ll[rij. jc ~ ¥At (fr~ JR st ¥At ttN AND* a<J ~ ¥At) ITT ~ J31J , Ji~¾¾ x1 ~ * i}J fi=: f'= 
J--1---.§/ , 
:.:r..ljt~ll[ii) o 

[0125] 1=E,2fs:~,5mjj5t q:r, fr 17tl:!ZO~t~t&~SL1ffiafffLl 1 Vir.tiITT iE ~ J±VSRCrm~F*:ltl!Et! ff 
Vs s Jm 1-¥ ITT Negative Sense i}J ft q:r , xt ~F ~ ~NAND ,$1¥] ~ ~ :ffifr ;f& ~SGDTim 1Ji:i 17tl :!ZO .'=j .fJffi 1m iU ~ 
t~~SLITT Et!ffffi[BJ ITT Et!ffVSRCo EB .Ift, fr~~ffl;f&~SGD.'=jlOAffi~ITT mi&*~WLZfaJ, 1t 
ii[!¥] Ef!.1±&~$11£ oAm*, ~~~¥PtLl~~fflt~~SGD%<:iilITT mi&J¥lft (~Hfit .!flit) q:r ITT~~ 
¥fit~¥.±A '71 &tJITT~l+X =f-1Jto 
[0126] (~{,t{Jtl) 
[ o 121J fr 1 -1-- H fit If!. it s1 ~~MT 1!f: H 2 rt*~~ ITT ·ti;£ 'F , ;tt I~ 1J'i ~ ff t!HM 15¥: H ~ 1M rm IOC 
ffl4trl1~ f q:t 1¥11:f-lrp ofr~t4lrl1Et! f EB 11£fLl~*<JZi&19EJttl~i~ f ,A~ -1f ,B~ f RC~ -lfITT 
'ti;£ 'F , {=EA Et! f ITT~* i}] ft st Tiill irn fLl ~ 1$ *£~ITT ~ ff 17tl :!ZO 79 ov ,-.._, 0 . 5 5 V z. fa] 0 *~~[{JET 
.Ift , ill pJ Ll 790 . 1 V ------ 0 . 24 V , 0 . 21 V ,__, 0 . 31 V, 0 . 31 V ,__, 0 . 4 V , 0 . 4 V ------0 . 5 V , 0 . 5 V ------ 0 . 5 5 V ~ fl: ··· 
-1--zl'aJ o i=EB~ f ITT w;IOCS1JTIE1Ji:ifLl~Jl*t&ITT ~1± Wtlizo191. 5V ------2. 3VZ!'aJ o#~~~JET .Ift, 
ill pJ Ll 791. 65V ------ 1. 8V, 1. 8V ,._,, 1 . 95V, 1. 95V ,____,2. 1 V, 2. 1 V------2. 3V~{3::--··-f-z.fa] o {=EC~ f ITT 
~IOC#JftstME1Ji:1fLl~1l*ft1¥J ~ff Wtlizo193. ov,____,4. ovzraJ o#~~~JET.Ift, ill PJ"Ll193. ov 
,____,3. 2V ,3. 2V,___,3. 4V ,3. 4y,___,3. 5V ,3. 5V------3. 6V ,3. 6V------4. OV~{f:--f-zfa] of'F79~]R'.q]f,tITT 
straJ ( tR) , Wtl~ill pJ Ll192511s/'-.,3811s, 38µs,.___,7O11s, 7O11s,.___,8O11s~{f: ·-t-zraJ" 
[0 128] '§j A i}J ft fil 15~ t¥R ~ti ~iiiE 0 fr '§j AM 1t q:t , • f}] Tim 1m flj 1=Et~:f¥St ~ 1$ a<J * ~ 
ITT ~ff Wtliz□ 1913. 7V ,.___, 14. 3vz.raJ 0 *~~~ JET .Ift, Wtliz□ ill pJ Ll 7913. 7V ,...__, 14. ov' 14. ov ,-.._, 
14 . 6 v~ {f: -,t-z. faJ o ill PT Ll it AT ffi ia-~ ~* ~ :itt fr-~ A st• -tJJ ME 1Ji:i flJ JiJr ~ 1l 1¥1 *~ITT 
~ffi-~~ffiOO~~*~:ittfi~Ast•mJM~~*~~l¥J*~l¥1~ff~~ofr~~~#J* 
i&19ISPP7JA (Incremental Step Pulse Program,~Ji:±f;;fil)l,J({91~~) Bt, ft19J:.:fr1¥J~ 
ff, WtlizoPJ"Ytl~O. 5Vir.ti o1t19JM:1Ji:1flJ~F~1ll¥J *~1¥1 ~1±, WtlizoPT Ll196. ov ------7. 3VZfaJ o 
#~~~JET .Ift, Wtliz□ ill PT Ll197. 3V------8. 4VZfsJ, ill PT Ll196. OVLl 'F o ill PT Llt~11iS~F~1ll¥J * 
~~ffiilt~~*~~~ffi~~~*~,rmft*JM~ITTimttEt!ff~~o*19~A#J*l¥1st~ 
(tProg) , Wtl~PT Ll1917OO11s------l8OO11s '18OO11s,.___,19OO11s' 19OO11s,.___,2OOO11s zraJ 0 

[o 129J i=Effltl ll* M ft q:r , • fJJ JJm 1Ji:i fLlWc1'I. fr¥:~ ~tt ~ _t $#.ft 1=E...t 1f Wc1'I. 31 Hfit J¥l 5L ITT 
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p)t !fl ~fu WU:P□ jg 12V~ 13. 6VZ!'sJ o3f~P~5ErJlt, WU:P□ fil PI L;),jg13. 6V ~ 14. 8V, 14. 8V ~ 
19. OV, 19. OV ~ 19. 8V, 19. 8V ~21 V~{:f:~,t-zi'sJ o ftjgfflt~~i M{tB{]Sti'sJ ( tErase) , WU:PDPT L;), 
jg 300011s ~ 400011s '400011s ~ 500011s '400011s ~900011s zfs] 0 

[0130J yj Jr ,fff~-'¥l 5Lwu:P□m PI Lljg:Por;MJm offfit-'¥l5Lfrlii<t !1£~#--B't'ls:i<t !1£__rJl~ 
1r IWJ HlJ!J jg 4nm ~ 1 Onmlfl r~ ii! tB tf Hl mHlcJ'l 13g ~ wfit ff Hl o ~ ~ w frt ff Hl PI i& JE 19 Hi Jl1 jg 

2nm~3nmlflffi.1tli (SiN) Hlt~1xffl.¥t1-tli (SiON) Hl~tBtiHJ_!=,JHJJ!Jjg3nm~8nmlfl $131li 

(Poly-Si) ~lfl;f9-~fi;Jmo fil PILlfr$131liHJq:i~Jm'H (Ru) ~~mLff fit-'flxfr~ wfitff Hl 
z. _t Jl ~ tB tf Hl o i~ §'.Bti HlJl ~ wu :Pot,&: Hl J!J jg 3nm ~ 10nm in r ~Hi g h-k~ ~ Hl J!J 19 3 nm~ 
lOnmlfl __rfilHigh-kHJ~~13g HlJ!J jg4nm~10nml3{]_,{-tli (SiO) ~oft jgHigh-kHJB{Ji-Jt-4, PI 
3'Ll*¥t f,t fg- (HfO) ~ 0 yj ~r, ¥( 1tliHJB{J HJJ!JpJ L;), bl::High-kHJsg ~J!J JlJ O frtB£iHJ_t, IWj ~ Hl 
JlJ jg3nm~ lOnmlfl :rt, rEJ~ifi/J~fflHlrmi&J'lHlJ!J jg30nm~70nmlfl~trJ~t& oilt)tt, J}JrEJJj(ifi/.1~ 
ffl~WU:P□ jgfl1ttl3. (TaO) ~~ffilfi¥t1-tHJ -~1ttfl. (TaN) ~~ffilfiffi.1t~~ ot~tU~tlit PI {tffl~ 
(W) ~ o PI Ll fr ff fit -'fl jc i'sJ Wc.J'l ~ rt o 
[0 131] Ea B xt * ';& 13,}j 13{] ~ T ~ JJili 1J Ant 1r T iJl 13,}j ' {§ ~ Jl~ ~ JJili 1J A :R:: {t jg~ WU rm f~ t±:1 
in , *~~~fr r~ 5E 'ix 13,}j in m ~ o ~ ® ff5'r ~l'A in~ JJili 1J Jt ~~ ~ L:J, ;tt 1m ~ ;frft 1J Jt * ~ tfi , Ji~~ ~fr 
~~R~'JxS}j ITT±~ 13g15:~ pg:ittfr~;frp~ffiit, ~~,~£o~~~tim1JJt~;tt~f-t§*fr1tS}j 
inm~~±~pg,JtJl§*fr&~~*~~~~lfl'JxS}jH;lt~~inm~pgo 
[0132] [ t-r -'% !fl i3l S}j J 
[0 133] 10 NAND~ IAJ ~ ff fit~ 
[0 134] 11 f¥ fit -'¥l jtr$ 3'Ll 
[0135] 12 frfoIH-~~ 
[0 136] 13 37LlfWt@~~ 
[0137] 14 * t±:1 JJ5(:A ~ $ 
[0 138] 15 Jj( tm ·rWi ~ti 1rfl f¥fit ~ 
[0139] 16 tt< 'L'~~i9J~ 
[0140] 17 ~lliF~~JiI~ 
[0141] 18 $tu Atftu t±:1 ~ it! 
[0142] 19 :ltl!:!:Jr ~ff~ 
[0143] 20 ~tiJ~ 
[0144] 21 ~* w ff~ '~"~ 

[0145] 22 NAND$ 
[0146] 30 p)t!X~ 
[0147] 31~~33 re~~ 
[0148] 35 #-~t'ls:~ 
[0149] 36 tJlJr t& tB£i HJ 
[0150] 37 ~wfitff~ 
[0151] 38 !R:f:J<:fBtiHl 
[0152] 39,42,45 ~ffilfiWc~~ 
[0153] 40,43 tf1fj(fil 
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[0154] 41 A4 
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!fl Zffif $ fF jg:Jzt q:i $, Jifrit~lfX1:fi!filtiftO)(:lltfrlfl m ~;impfr f&5¥D~*f,fr f&tf;; Bl, A q:i, ft 
Jifr it m ~ im r,fi-a q:i xt fft ~ mE JJo ff~ lfl m ft ~ ffi ; fBl st , ~ im :Jzt q:i * lfl J:. :Jzt tl ff 5¥o ~ F :Jzt q:i * 
!fl J:.;Jzt tl ff , ~!fr ;lzt q:i * lfl r ;lzt tl ff 5¥□~ F ;lzt q:i * lfl r ;lzt tl ff 0 

[0007] t=iJ :lztlfl, ~lfXpfrf& q:i, x1flr~mli;JO!filiJJ~ffi; JiJritmft~lliAT Jifrit!fili)J~ffi 0 

[0008] t=iJ :lztlfl, ftJifritffi ~jmpfr f& q=i ~filti: ftffi ~jmpfr f&m5RZlW, ~lfr Jifrit~F:lzt q=i $ 

lfl~:Jztffff;~fil~JjfE~fflft~fu~~ffl~Jm~f&~}Ro 
[ 0009 J PJ :Jzt lfl , ft Jifrit m ~ ;im r,fr a q:i ~ fil ti = ftx11J'L~ mE JJo m ft ~ ffi lfl !BJ st , xt :Jzt q:i =¥ ~ 
5f0~F~ q:i '=¥~mli1Wffi ~im~ffi o 
[ oo 1 o J t=iJ :lzt lfl , ~ fil ti 1ft r Jifr it i3k *f,fr f&zJ§ lfl ffi ~!fr f,fr R ; Jifr it m~lfr f,fr R q:i , {:r ~ 15f!: 
fff~~fi[,, 
[ o o 11] t=iJ :lzt lfl , Jifr it m ~ !fr f,fr R q:i , ~ im :lzt q:i $ lfl _t :lzt tl ff , ~ F :lzt q:i $ lfl _t ~ tl ff , :lzt tl 
* lfl r ;lzt tl ff 5¥0 ~F ;lzt q:i * lfl r ;lzt tl ff , y & x1 ~ F ;lzt q:i * ~ 5¥0 ;lzt q:i * ~ :l:)J mE ;JO ffi~ !fr~ ffi 0 

[0012] *,c,tBJJ lfl3D NANDIAJ ZfgJ+x1J1tq=i, ftiEA~*zg·u Jl~m~;impfr ®:, ftffi~Jmpfr 
®: , x111L~J1ffi JJO ffi ft ~ ffi , ft l3k J+xpfr ®: z lW ~!fr~ F :lzt tl $ lfl _t :lzt tl ff f0 r :lzt tl ff , 13='. 1ift l3k 
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1311~1,5t.1Jf.l 
[0013J 00179:;;fs:J~:i=!FJ - Jlw~nm1f5:ti¥J 3D NANDl¥J fffit~~~~oo; 
[0014J 00279:;;fs:R~ - Jlw~nm1f5:ti¥J xt3n NANDEl<J fff*•ftJt1:1rw;ItZB<Jst FFOO; 
[0015] 00379:zfs:R~ - ·JlW~nm1f5:ti¥Jxt3D NANDB1 ff'f*•ftJt1:1rw;llllITTst !'FOO 0 

~ f*~ )Jfil 1.f ~ 
[ 0016] ~ID~ if 11ft 00 xt * R ~ tJi:~ i¥J 3 D NAND IAJ ff 81 g If;[ 7J¥~ 1¥] Jl 1* ~ nm 7J A {~j i;'p tffi -m 
~~ 

[0017] -rn~~OO 1, 79:;$:R~ --Jl{t~nm1f5:tl'l<J3D NANDITTfffit~f~ir-~00 oAq:i~,1--~ 
~ 1---P.=E. A F.f'.clt. i¥i ----· 
rn,'I \,~- I 1J l,a-9=-7Gc, 

[0018] JiJr;i£3D NANDi¥Jff{it~~fil1tfr =tt~l'§J pg p$9tltlF~i¥J $-i"-fffit•ft, ~JvZ$-1"­
ffM$, &r~--i"-ffffl $ pg El<Jffffl.jt1¥J~mfr~WJ:~- 0~--i"-ffffl$1¥J~$a<J~ 
Wff 79 J:J1t ff ff , J:J1t 1lff ~-¥ fv ~ , ff f* $ ~ $ a<J a1 {$ff 79 ~ :i1t 1$ff , ~ [qJ ff f* $ zl'aJ 
jffirlJ::i1tffff~r:i1tffff~~o&r[qJ-filpgl¥J$-i"-ffffl•ftfflJvZffM1r,&r~[qJffffl 
$~&r~-fffflfrpgl'l<Jffffl.icl¥Jffl~fr~WJ:ffl~-.~~-¥[qJ-*~o 
[ oo 19 J frxt JiJT:1£ ff 1* tt ~ q:i a<J ~-ff f* • ftJt1: ff g llll ~ ft st , oo ~ lii-~ Ji:: :i1t q:i i¥J ff fit~ ic 
MfrITTff~$~&Mfrl'l<Jfi,M:1£J1tq=ii¥Jffffl•ftMfri¥Jffffl$~79J1tq:i$,mfrfi~79 
:i1t q:i fr o fJtl :tz□ , ~ w; lfx oo 1 q:i ~ t±:l s<J :i1t q:i ff fit• ft ITT f@i ,~, , ,;;-~ xt fir.£~ 1 ta fir.~ 2 hm EQ~~ i9J ~ 
a , n Hi~ J1t q:t ff f* • ic JiJr fr :i1t q:i * 1¥J _1: :i1t ff ff 1 1□ r :i1t ff ff 1 , ~~ JiJT :J£ ff fit• ft pJT fr tr ~ 
~r ITT~ I=: :i1t q:i 1T ITT * £t 1 5f□ '¥ t;Q 3 JJlli J]Q ~ jffi ~ ff , },). ITO~~ i~:i1t q:i $ i¥J 1lg m ~ :tffi ; #_ft~ ltJr ~ I=: :i1t 
q:i * 1¥J J:J1t1lff 21□~ J1tff ff2, ilf:9c,;ttfm~1=:J1t q:i * 1¥J 11gmi~ #jffi; fr:i1t q:t1r 1¥J '¥~2J:nQg 
1+>l ~ ff , xt :i1t q:i i¥J ff f* ~ ic pg i¥J fff -~, Jt1: 1ig lfX o 
[ 0020 J E13 r frJiJT:1£ ~I=: :i1t q:i fr i¥J * ~ 11□ * tJ; 3 J: nm1JQ ~ jffi ~ ff , ~ -1--# :tm ~ lli fr J: TT rlfi 
q:i ~ fr j$ ti¥* £t 11□ * t&3 J: i¥J JiJr ~ ff 1* • it l¥J 1Jg mpg ~if t±:l ~ ~ , @JVG ~ tit ifrE ~ i±A $ 
flt , JA ITO~~ ;ttfm ~I=: :i1t q:i i¥J ff fit• ft pg ff {it l¥J ~ f" R 1-: 1»-8 , JA ITO R 1-: ~I=: :i1t q:i ff <*•it pg 
ffffli¥J~fflR±a~.~&gJ+Jli¥JJ1tq=iffffl•ftpgl'l<J~fflR±•3~~~0 
[0021] -rn~~ 00 2 '79- ·-1"-JlW~nm1f 5:t q:t i¥J xt3D NANDl¥J ff{it. jcJt1:frglf3[1¥J st ff 00 <> 

[0022J f'ifi~l+>l i¥lff f*. icJiJr fri¥J ff fit$ fl=: 79J1t q:i $ , f'ifw;l+>lITT fff* • icJiktEff fit fr ft19 
;i1t q:t fr ' ~ ti ¥:i1t q:t 1T ITT*~ 1t 79 ;i1t q:t * ~ 0 i~Jl w~ nm 7J A q:t ' frXt ff 1*. itJt1:h· ~ iE g 
J+J[z__ ~u '~~ - · -1"-fm ~jffi~fr fJ:' J=l=H!HT H:i1t q:t * 5f□ ~l=::i1t q:t * i¥J tlgm 0 
[0023J JlWl¥J, i=Efm~jffi~fr@:, xt~l=::i1t q:i *~5¥□ :i1t q:i *~:!:>Jnm1JQfm~jffi~ff, ~ tT H:i1t q:i 
$ 5fO~l=::i1t q:i $ ITT1Jgm, fr~F:i1t q:i *~5¥O;l1t q:i *~ ~ff 131 J:TTSt jt,ij, ~F:i1t q:i $ ITT J::i1t1lff 1O 
~F ;izt q:i $ ITT r ;izt ff ff nm )]Q l¥J ~ ff ill Im ~1! J: TT , ~ f-+ 1t Zi JiJr:1£ ~F ;izt q:i $ ITT J: ;izt 1$ ff , ~ I=: :i1t q:i 
$ !¥Jr :iz!Mlff:l:>JtTH; xt JiJT:1£jztq:t $ i¥J J:;lzt1lff ,;lztq:t $ i¥J r ;lzt1lffillnmJ1Qfm~jffi~ff, ft 
Zi JiJT:1£:i1t q:t * i¥J J:;lzt 1'$ ff ';i1t q:t * i¥J r jzt 1'$ ff :!:)J tT H ; [qJ at 1ft ~ 15iH~ {[£ ~ {v O * R ~ 1¥] Jl w 
~nm1f5:t q:i, ff£~ fft:l:)J790V, A1te.JlW~nm1f5:t q:i ff£~ {:trill PT ~79A1lli~ff f1L ~l=:;lztq:i $ 5¥0 
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:izt cp $ ITT1¼Jm~ 1:tr~~:®, ¥¼Jm~~4?1~t~5f01*~rPJt¥ITT f~Ef!.{:V:, ~ Jlt~F:izt cp $ ;fO;izt cp $ 
ITTrtJm~i?~ 13*~ ~ffiITT~1-t rm Mir tB Ef!. ffi, JA rm•!k,x1~F:izt cp :ff-fit-'¥l 5ts{] *~Ji@JJQ ~ 
ftEf!.ffi~ffi~ITT~-ffi~ttA$ttITT~mo 
[ 0024] JU 7 ~ !IX p)I' ®: , x11:tr ~ jj@J]Q !JIR i}] Ef!. ffi , x1 ~ F :izt cp * sg _t :izt 1$ ff ;fO ~F :izt cp * ITT T :izt 
1$ ff jj@J]Q ffi 7f Ef!. ffi , -~ 1i ~ F :izt cp $ ag _t :izt 1$ ff ;fo T :izt 1$ ff :l:)J * ffi , {l 1i~F :izt cp $ ITT 11;} m '=3 
1:tr~ffi7f, ~F:izt cp $ ITTitJmEt!.~1JJl:tfllk131~Et!. 1*0V o ~F:izt cp $ --1.JJQ~ft~ffiITT ~F:izt cp ff ITT 
1¥1i1-'¥l jt~JU "~:®Et!. ffi.-OV" 51 ®ITT~-=rm, rm~F:izt cp $ ag :izt cp ff ITT :{f--f~ -'¥l 5t9!LlxiU "ig;IfX 
Ef!.&-OV" 51 ®ITT~-=f-1.Jt, ~IIXEt!.ffi-~ ~:®Ef!. llit~:ili o 
[002sJ rm :izt cp $ ITT--1.:izt1:lff ;fo ~-:izt1:lff 9!Ll1JJlii@JJQ~:®Ef!.lli, 1!e1i:izt cp $ ITT itJm_!=3fi[~~ 
ft , :izt cp $ ITT itJ m Ef!. ~ ~ r 1:tr ~ _t ITT !JIR M Ef!. ffi o :izt cp $ _t ITT ~ F :izt cp :ff-frt -'¥l 5G ITT tJlfr t& 9!Ll fttt 
~F:izt cp *~~rnf JJQ~ :®Et!. ffi, ~ Jlt, :izt cp $ _tag ~F:izt cp :ff-1it-'¥l JLS?J.f(x "~ft Ef!.ffi-!JIRM Ef!. 
ffi" 51 ®ITT~-=f-1Jt o 
[0026] ~-=f-J;lt;fo 11 ®~-=f-1.JtITTEf!.ffiiEt§*, Ef!.fr~A, ~-=f-tJtt'Blio ~Jlt, ~ftEf!.ffi~A, 
x1 :ff- fit -'¥lit ITT ~-=f-tJt~ Ao ~ Jlt, ~ A 1*~ Ji@ti 5:\: cp , :izt cp $ _t ITT ~F:izt cp :ff-1i1 -~ ftjfc~ "~ 
ftEf!.ffi-~iJJ Ef!. ffi" 5l@!'t{]~-=f-tJt/J,f ~F:izt cp $ --1.ITT :ff- f~ -'¥l 5txJ1J ITTig;-=f-;J'Jto 13 T1£t11I-1i1 
~ ~ Itl ITT 11HJfl tt , i¥/i ~ :itt - zv ~ f ~ ~F :izt cp $ _t ITT :ff-1i1-'¥l 5tx J1J ITT ~ -=f- tft o 

[0021J -yg 7 :itt:-W~ f~~F:izt cp $ --1.ITTJJQ~ft~ffi!'tg:ff-fi4i-'¥lit~J1JITT~-rtJt, *JtaJl m 1t 
l3Jl AJ£tB 7 ~-f*3D NANDIAJ:ff-ITT~I!Xtif!o 
[0028] iw~~ 00313*1tl3Jl ~-A1*~Mfti:r:\': cp *ffl ~-~I!Xti¥!x13D NANDITT :ff-fit -'ll 
ic:ittfr~I!XITTat FfOO" 
[ 0029] i~ A~~ iiftiti :i:t cp , Jifr;i£3D NAND IAJ :ff- ITT~ !IX tiit , § 1t 1tGJZ ilt fr ITT fili-B' ft pfr ®: ,fo 
~ IfXpfl' ®: w mrt o 
[ 0030 J iE !if 1-- ig; llX ttli cp , :ff-Mt~ tiJ ITT~~ ftlrn :l:)J ~ :1:ih o -~ _t-A ~ ~ Hili ti 5:\: cp ~ rPJ C:1<1 R:: , 
iEJifr:i£fm #ft~,®: cp: x11:trt:%bmJJQM=~jITTfmftEf!.ffi; [BJ~, fm#ft:izt cp $ ITT --1.:itdlff *O~F:izt 
cp $ ITT --1.:izt 1f ff , * ffi :izt cp $ ITT T :izt 1:l ff *o ~ F :izt cp $ ITT T :izt 1:l ff o 
[0031] am ~ftpfl'®:, kE§1tx1Jzt cp ~fr*ti; L;JR~F:izt cp 11-*~:l:)Jii@JJQfm ~:im~ffi, tt1i 
~1--1I-1i1-'ll5LITT1¼JilltT7f O 83 T Jifr:i£~F:izt cp * ITT _t:izt1:lff #ft, 1i1iJiJr:i£~F:iztcp * ITT1¼Jm 
J§ 1:v: ~ ~ n, rtJ ill Ef!. ~~rill t&--1. ITT fmft ~ ffi o 1tJ m Ef!. ~ -~ 1IL~ ~ ffi 1~M= --- J& , f!e 1iax1 * 
~Ji@~Ef!.fr~~i?F~M*~ffi,mL;J•!k,~-ffi~ttA$ttITT~mo 
[0032] 83 rx11lz:~JJmJ)Q1'.!Qft~ffi, ~:izt cp * ITTT :izt1:lff ;fO~F:izt cp * ITT T :izt1:lff 73j'J *~ 
ti5 , 4? ~ IY: t~ A ITT 1-ffi Ef!. , ~ .tI:I:: iE fm ~ ft Pfr ®: ~ ~ * ffi :izt cp $ ITT T :izt 1:l ff ;fo ~F :izt cp $ ITT T :izt 
1:l ff o # Jl , :kffi :izt cp $ ITT T :izt 1:l ff ;fo ~ F :izt cp $ ITT T :izt 1:l ff 1!e 1i ~:ff- f~ $ ITT itJ ill *o {\'r ~ * 
?!.U§ft,~i?F~~-ifit~i±A-=f-tto 
[0033J i~A~~Mfti:r:\': cp, iEfm~ftpfl'®:taJRz..IDI, ~*ffi Jifr:i£~F:izt cp $ ITT --1.:izt1:lff, rm 
x11:tr ~ jj@J]Q m ft Ef!. ffi I'[~ m ~ ;@p)I' ®: ~ * 0 i3: t-¥: , ft ~F :izt cp * ITT _t :izt 1$ ff* ffi z.. IDT , ~ F :izt cp * ITT 1¼J m ~ ~ -----1[ ~ T {1'r ~ _t ITT ffi ft Ef!. ffi ; 3 ~ F :izt cp * ITT _t :izt 1$ ff :kffi , rm [P] at JiJr j£ ~ F :izt 
cp * ITT T :izt 1$ ff ill~ T:kffi ~ ti5 , Jifij£ ~F :izt cp * 1¼} m cp ITT ~ ~ 4?1~M= 73 m ft Ef!. ffi Oft~ fm 
A~~Ji@ti:r:\':cp,fileyL;J{Efm~ft~®:~JR~,~~~Ef!.ffi83ffiftEf!.ffi~~13~MEf!.ffiITT 
1PJ at , * ffi Jifr:i£ ~F :izt cp $ ITT _t :izt 1:l ff o 
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[ 0034] w; l+X p)t@: q:i , x1 fil: ~ il'8L1JQ ~ if] ~ Ek , izt q:i * l¥J _t :izt 1:$ 'g :tJlJt :f}k ;fO :izt q:i * a<J T :izt 1:$ 'g 
:tJlJt :f}k :I:'.>] JJffi :1m ~ 3m Et!. Ek ; ~ F :izt q:i * l¥J _t :izt 1:$ H ;fO T :izt ti H l¥J :tJlJt :f}k :I:'.>] JJffi 1m :k lffi ~ lli ; ~ F :izt q:i '¥ 
~ JJffi :JJQ ~ 3m ~ 1± , rm Jzt q:i '¥ ~ JJffi :JJQ i~ 1+x ~ lli , x1 Jzt q:i ff- fit -'¥l 5t * ff ig; I+x o fr i~ IiR pft@: q:i , ~F 
Jzt ti * l¥J 1tJ ill Et!.~ TJ tm ft ~ 1± , ~ F Jzt q:i * _t l¥J ~ F Jzt q:i ff l¥J ff- f* • 5tx f1J EB "~ 3m Et!. lli-tm ft 
Et!. ffi." 5 I ® l¥J w;-=r tJt , ~ F :izt q:i * _t l¥J ~ q:i ff _t l¥J ~ F :izt q:i ff-{* -'¥l 5L !JlLl x jlj "w; l+X ~ ffi. -tm ft~ 
lli" 5l ®1¥Jw;-=rtfto EB r JiJT:1£ffift ~ l±TJ~ ~ ffi., !E!Jlt-i~Jltis:~JJffi1J~l¥J~I+X1J1!~~11J$~~j: 
~ d> ~ F :izt ti * _t l¥J ff-fit-'¥'- ic l¥J w;-=f :J'Jt o 
[0035] rmx1r:izt q:i * 'EB rfrw;ltRpfl-@:' :izt q:i * l¥J _tnttl:kiOT ½t1l'g:i:>:J1T:tf, IE!Jlt, ½t 
q:i * l¥J ttl ill Et!.~~ r fil: tt _t l¥J !Jg i}J ~ Ek , !El lit , ~ q:i * _t l¥J ~ F ½t q:i ff- fit-'¥'- ii:/~: JU EB "~ :lm Et!. 
Ek -!Jg if] Et!. Ek,, 5 I ® l¥J w;-=rtJt 0 

[ 0036 J fr -1' Jl tis:~ JJffi 1J ~ q=i , Jife :1£ tm ft ~ Ek ::k r JiJr :1£~ M ~ lli , ft f~ ~F ½t tl * _t a<J ff­
f* • ftx f1J i¥J ~ -=rm /J, rnt q:i * _t i¥J ff- f* • ftx JU a<J w; -=r1Jt , *rm£ ::k fi[j£_t ~& w;ItR m 

[0031J * ~ sA i¥J Jl 1*~ JJffi1J ~ q:i , Jife:1£ w;ItR1Ji1tfil:rrS1il r JiJr:i£ ~!iRpfl-@:z.Js a<J tm:kfJT pfl­
@: o frJiJT:i£ ffi:kfJT pft@: q:i , {~ Jtx1~t~½t q:i * l¥J {11 ~JJ@:JJQ ~ lli, ~f~ Jife:1£ fil:~ Et!. Ek f!-1H'if fl£ Et!. 
1ft O rm x1 Ji)r j£ :izt q:i * a<J _t ~ 1:$ 'g ;fO T ½t ~ 'g " ~F ½t q:i * l¥J _t ½t 1:$ g ;fO T ½t tt 'g Iitfi J]Q ~ :lm Et!. 
lli, ft~1i'J:l:>:J~1J:tf, ~atx1~ q:i '¥~;fO~F:iJtq:i '¥~:l:>:}]Jfu)]Q ~:imEt!.lli, ftf~½t q:i * ;fa~F½t q:i 
* l¥J 1tJ ill:t>:1 ~ 3m ~ ffr tt , j:!JJJ ft#H~ tm , t~J :izt q:i * ;fa~ F nt q:i * 1tJ ill pg l¥J ~ -=r :t>:1 # 1:±:l , ~41 ,;§.f¥ fit 
-'¥'- jj: ¥1J ill Et!.~ ~ti 11£ TJO, 12), ~ r:ltt ff fr5 ~ 1¥J it ltRB)G~EJ ~ 1'F o 
[0038] _;$:~ SA 1¥] Jl1;js;:~jjfii7J~frX13D NANDIAJ 1¥:ltt1i~I+xl¥Jrl~ q:i , friE~~l+XZlW Ji 
~ tm # 3mpft@: , fr I,H # :impft@: , x1 fil:~ bm :JJQ tm 1t Fh lli , fr ~IiRPfl-@:zlW" :kltlr ~F nt ti* ff-J _t ~ 
~,g;faT :\zt1:$'g, ftf~fr~ltRpfl-@:~F:izt q:i * l¥J ftJillEt!.~~TffiftEf!.lli, I-A rm~{l£~F½t q:i * 
~Jlj 1¥J ~ TtJt , :itt rm Vi£& frX13D NAND [A] 1¥ :itt 1T~l+Xrlfi q:i B<J ~ItR fif~" 
[0039] 12), _t}i)rj£ 13?.H:: *~SA l¥J ttnt~ JJ@jJ ~, m 3 ~ ti:\ 'x1 T -2fs:tt:,R ®!hi B<J-ff jm tt :,RA 
ff'! , fr /f- ij5U~ -2fs: ~ SA ~ :EJ.1¥] 1W m T , kE PT l2J, 1~J 1:±:\ ~ T ~5(:itt ;fa ~iJ itn , ~ JJ;~ & :ltt ;fa iliJ itn fil lS'Zf,filTJ * ~ SA B<J i,Hf1 ffi: IE " 
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first \l<.Jit'-'39f:~ fc)r rt.~ducin{.J rt:~!."-ldir1t~ ir1tt:;rft.~rt:~nct:; tc) t'.1 Vv'C)rd lint:~ st.;!t:;ctt~d by· !.l flt:1sh 
f1'1f}n·1c)r"•:/; in lhf} rt:~!."-ldir1g p~·1!.lSt:; t)f tt·1t~ rf}t'.1dintJ pf}f'i<.:ldjt:lppl:/in{J t:1 St":~Ct)nd\lC}it!.lQf.~ <.Jf 
r(:~f~ding ct:Jt,::1 t(} tt1t.; \:V()rd Hnt:1 st.;it:;ctt.~d by th(:~ f~flSh rnt:~f1'1<)r;l .. 
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1 . ---- 5f!fi IAJ ff ff 1¥1 ~J: ffli&Itx. 1f 1t , A~ 1iE fr r , fil trS : 
fri&Itx.mMl¥1Ttt~~~R,~~ffff~*l¥1*~~~~&i&ltx.Tttl¥1ffi-~ffi: 
frM~i&1tx.mM1¥Ji&Itx.~R,~M:i£~ffff~*l¥1*~~~i&Itx.~ffll¥Jffi=~ffio 
2 . * ffl ;f,JZ)flJ ~ * 1 Jifr3£ !fl 711ft , A~ fil fr r , 
M~fri&Itx.mMl¥1Ttt~~~R,~~ffff~*l¥1*~~~~&i&ltx.Tttl¥1ffi-~ 

ff, fil1§ IV- r ~& z --- = 

fr~rM3£~Itx.~R1¥Jffi-Ttt~~~R,~~ffff~*l¥1*~~~~&i&ltx.Tttlfl * --=F~ffi; 
fr {lz: r JiJT3£ ~ltx. pfr RzJ§ 1¥1 ffi = T1Jt ~ *LlPfr R, ~ IAJ ff ff~ tf 1¥1 * ~ tfffi:JJQ~ &i&IIX T 

m 1¥1 m = -=F ~ ff 0 

3. *ffl;tJZ.trJ~*2Jifr3£1¥11f1ft, A~filfrr, 
JiJr~fr~Itx.F~Jjt,.ijl¥JT1JttqJ*LlPfrR, ~ IAJffff~tf 1¥1 *~~tm~&i&ltx.Ttitl¥1 ffi • ~ 

ff, fil1§ IV- r ~& z------ = 

frM~ffi-Ttt~~~R,Rrl*lli~~~~fr~*l¥1*~Llfl~ffi~~M~ffi--=F 
~ lli ; fr ~i ~ Jife;i£ffi-~ ~ lli !fl B1 *~¥Ll ffi-B1 *zFo, ft rl ~ ffi ~1~ ~jJQfr~ tf !fl* f~ 
L 1¥1 ~ Ek r ~ ¥Ll Jife 3£ffi = ~ ffi , IV-m:AJife~i& Jtx.pfr R: 

Rrl*lli~~~~fr~*l¥1*~LlflM3£ffi=~lliL*~ffi=-=F~ffi,IV-MM~i&ltx. 
~R~AM:i£ffi=Ttt~~~R,#-~M~ffi=-=F~ffi~~ffi=Bt*Fo,Rrl~llim:fi 
~ffi'~!l[a 

4. *1YrHJZ.lrJ~* 1Jifr~IJ"17f1ft, At~1iEfrr, 
ji)T~ffi=Et!ffi 1J, y p)y~ m-~ffio 
5 . * tli4 ;tJZ. l!J ~ * 1 Pfr~ W'1711ft , At~fil fr r , 
•• --,t-fife~ TtJttrJJ *LlPfr R (t,J Bt *--~ -,t-fife~ i~Jtx.pfr R 1¥1 B1 * tt m~ : 1 : N; N ~ :X r 1 o 
6. *1m;tx5r,J~*4J1Jr~a<J1f1ft, A~1iEfrr, 
fife~Bt*rl:: 11.lB"JIOC 11.llX fsJ~: 1. 5~6o 
1. *1mfJZ.lrJ~* 1fife~1¥11f1ft, At~filfrr, J1JT:i£1f1t~fil1§ = 

Mffi-fflA~ffi=mA*~*§~i&ltx.fflA: 
M3£fri&Itx.mMl¥1Ttt~~~R,~~ffff~*l¥1*~~~~&i&~Tttl¥1ffi-~ 

ffi , fil ti's : 
:B fife~ § tffii&Ii:x. -A~ fiJT~ffi -tlA , 1=E i* 1tx. m J,.ij 1¥1 T1Jt ~ *Ll pfr f-9: , ~ IAJ ff ff~ tf 1¥1 

*~~jmg~JG&i&Ii:x. Tttl¥1ffi---~ffi o 
8. i1HmfJZ.5f1J~*7 p)T~B<J7f1ft, A~1iE1=Er, 
fife~JAffi-fflAtoffi=tlA q:r ~tf § ,tjf-i&Jtx.tlA, filt§: 
*fflfiJT~fffitffa<J)J1U£~~,JAfiJT~ffi ·tlAtOfiJT~ffi=ffiAq:r~tf § t#i&Ii::Rtl:r'to 
g. *1mif-JZ.;f1J~*sfiJT~1¥11f1t, A~filar, 
p)T3£ t!Hm p)T 3£ ff fill ff !fl )jjc ;;£ ~ ~ , j).p)T~ffi -fflA to Jifr3£ffi = ffiA * ~ tf § ;tjf-i~Jtx.. 

5:t,filti=sIV-r~&z -= 
*fflM~~ffffl¥1~$i&Itx.~-)jjc;;£,MM:i£ffi-ffl5:t~M:i£ffi=ffl5:tq:r~*§~i& 

Itx.tJA; 
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m fflitijy_ ITT ttfrtf m ElZtt fit:tk: a{]** lXJf, JAJilTIBffi -m:r:t:fo JiJrIBffi =t~:r:t q:r izt tl § tiF 
**t~5:t: 

mffl*Ilx.fflITT*Itx~$~*·MMIBffi-ffi:r:t~MIBffi=m:r:tq:riztff§~**m 
5:to 

10. • -frfilAJ ttff*ltx~l'i, A~1iEfrr, filtrS: 
~-~~-:1:k:.fflrfr*ItxffllAAITTTtt~~~a.~~W.BiztffITT*~mfi~~&** 

TttITTffi -Egff: 
:~ -~EPt~:tk:, fflrfrJiJr~*ItxffllAAITT*ltxPir a,~ JiJTIBIAJttffizt:tiITT *t~mfijJp** 

Jf ffl ITT ffi = Eg ff o 

11.mffltJut1J~*10JiJrIBITT~l'i,A~1iEfrr, 
JiJr~ ffi • Mfi1Jpffl;:f:k:, :ffilf* ffl f1Aff l?J ~ ~&z 
fr fir r Jifr IB * ltx pfr N ITT ffi -• =f 1JUl11 tu pfr N , ~ [Aj ttff izt tl ITT* ~mfi jJp i~ & * ijy_ Ttft 13{) 

7n ..... fEgff; 

fr fir T JifrIB **P* NzJ§ ITT ffi = TtJt ~ t!Jrfr a, ~ [Aj ttff izt :ti ITT*~ mfijJp~ d>itltx T 
1Jt ITT ffi = f Eg ff o 

12. ~ffltJvt1J~*11JiJrIBITT~l'i. A~1iEfrr, 
JifrIBffi-mfi1JPt~:tk: ':ffili*fflrtAff l?J r~&z..· 
frJifr ~ m-=rm 1rp tu rfr a , :1mtt rt-ff ft 1~ mfi 11P fr izt ff ITT*~ 1:. ITT Eg ff ~i!J JiJrIBffi-f 

Eg ff : fr ~i ffl: JiJT ~ffi-~ Eg ff ITT st-K ~i!J ffi- st-Kz..Fo , :im tt ~ ff ft 1~iitli 11P fr izt :ti ITT*~ 
1:. ITT Eg ff r ~ 1,1 JiJrIBffi =Eg ffi, Ll :ittAJiJrIB*ijY.pfr a= 

:imttfrff~m~~frizt~ITT*~J::.ITTM~ffi=EgffJ::.fr~ffi=~Egff,l?JMMIB*Ilx 
pfr N:itt AJiJr IBffi = Ttft ~ t!J pfr a ' # ~ftj~ JiJTIB ffi = f Eg ffi ~j!J ffi = st *Po ' :im tt ~ ff :itt li 
Egff'tij(j[o 

13. mfflt;vt1J~*10J1Jr~ITT~l'i, A~1iEfrr, 
JiJTIBffi-=:.Egff 1J"r JiJrIBffi-Egff o 

14. m 1kHJUtU~ * 10 JiJr~ ITT ~l'i, A~1iE fr r, 
..... ,t-JiJrIB TtJt 1111 t!J pfr a ITT st* .f=g-,t-JiJrIB **P* a 81 st* tt {!79 : 1 : N; N 731':r 1 0 

1s. mffli-xf1J~*14JiJr~ITT~l'i, A~1iEfrr, 
JiJrIBst -K tt fl[ ITT ijy_ m IX faJ 79 : 1 . 5 ~ 6 o 

16. mffli-xfU~*lOJiJTIBITT~l'i ,A~1iEfrT, JiJTIB~l'i:tt'E!t!S: 
iztffm:tR:.mrMffi-ffi:r:t~ffi=m:r:tq:r~ff§~**m:r:t: 
JiJr IB ffi • .fifff. 1Jp t~ :tk: , A 1* ffl r ~ JiJr IB § tiF * ltx t~ 5:t n JiJr:i£ ffi • t~ 5:t , fr* ijy_ ffll JtJi ITT T 

m1111 t!J pfr a' ~ [Aj ff ff½!; ti ITT*~ mfijJp~y* ijy_ TtJt ITT ffi- • Eg ff 0 

17. mffli-xfU~*16JiJTIBITT~l'i, A~1iEfrT, 
m~~ffffi;:tk:,A~fflrmfflMIBtt~BITT~~~~.MM~ffi-m:r:t~MIBffi=m 

rt; q:r izt1i § tJF*Itxffi;rt; o 

18. mffli-xfU~*l 7 JiJT:i£ITT~l'i, A~1iEfrT, 
JiJrIBizt tlt~:tk: , Af* ffl r 1A ff l?J r ~& z..--• : 
mWM:i£~ttffITT§$**~~~~,MMIBffi-mrt:~M:i£ffi=mrt:q:r~ff§~* 
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IOC:tl:i:t: 
*W~IOCITTff~~~ff~~ITT~ioc~~.Mm~m-m:ct~m~m=m:ct*~~§~ 

~IOC:tl:i:t: 
*W~ioc~WITT~*~*~*·Mm~m-m:ct~m~m=m:ct*~~§~~iocm 

:i:t◊ 

19. -,¥rrff 1itf!~. ~~fiEtEr, 'E!t!S = 

!Alff~, 
t~ trJ ff: , i=j Jifr~ ff fit ff:~* , ffl r im.tl it •tJl PT 1A ff 1~ 4-ITT 1Afr , im.tl tXlrJ ~ * 1 ~ 9 f3: 

-J]tt~1~ITT1Ji!MJiJr~IAJ ffff:~JOCJj(ffl o 

20. ~,¥rfiit.tJlfffit1r Iv.!, JiJr~it•:tJlfffitfr- lvifffit~it•:tJl PT1Afr1~4-: JiJr~it•tJl 
pJ 1A1im4-fBl1A fr}§ , IJ~~~J,W.;f-XlrJ ~ * 1 ~ 9{I: • J]tt~~ a<J 1Ji! 0 
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~*~:00:±§i 
[ ooo 1J :;$: 1t ~JH& ,& ff -fit ti*~~ ±.!!i , x A 1& ,& - 5fqi IAJ ff~ a<J ~ ffl * IfX 1Jft: ,& ~ J'i , ff 1it i& 
~ Rff1it1r- )910 

;::11::..§§!.-l:±--,I,>­
~ .ffi. 1X./1'-

[ 0002] IAJ ff~~ -5fqi ~ fl Jj{ fflic.'~Z :c}J Fi~ l't<J ~ F ~ ~ 't1: ff fit~ o IAJ ff~ l't<J it 1=5 PI Ll ~ Ll 1Yt1g 
J¥r-fv :itHr a<J O EEi T f,q ff ~ff 1it ~ Ji ::k 1¥] ~ ,8 ' ::k:it a<J M J=ll~ 5fqi ~ -=r i& ~ 0 JifriE f,q ff ~Ee~~ A 
ff frt ~ 9U a<J ti~~;;£ ' pJ Ll *Jg-= ~i 13{] 2D IAJ ff~ to ~Ji sq 3D IAJ ff~ 0 

[0003] fr@fflttfi q:i 1tfJl--lt~~1h51=i AfffitJ¥r-fcz.J§ 'f£n~<k*E5~b~t1'tR:B{]Jj{fflic 
'tZ ffiiR , Ji fr- • llli tlHJL r i! 5frr 13{ ffl ic 'tZ. ffiiR R:: x 1!:im tt ff fit f5t iE l¥J 1J :rt f5t iE l¥J ~ PI 1t 1[ ffi 
1-R O ~ :t,z□ f PJ ~ ftti!5fqi ~ fflic 'IZ ffiiR a<J tB fJl t□ I~~ & ~ pJ 1t1[ffiiR a<J tB tJl ' ~ ~ ffl= m,l* 13{] fJ:ij 

}l!!z._---· 0 

~a~IAJ~ 
[ 0004 J fl~ r .tit , :;$: 1t ~ ~ Jltli iJLl .J!:jj ~ t~ fj¾- 5fqi IAJ ff-~ a<J ~ ffl * ItK 1J1t: ,& ~J'i , ff.fit i& ~ 
Lz.ff-(it1)'-JP1o 
[ooosJ :;$:ttaJ3 Et<11i*1J~~i!t¥~fJll3{]: 
[0006] ----·5fq11AJ ff~l¥l~11i!i*ItZ1J1t: ''el.ti: 
[0001J fr*I+x.JWJ .J1:Jja<J =f-1Jt1qHliU~fr m, 1PJ ,:,g ff~jzt;ff a<J *£iJ1ili:11D~ &it!fx-=t-1Jta<J m-~ 
Bi; 
[0008] fr?friE ~IfXJWJ.Jl:jj 1¥] *Ifx~fr m' IP] JifriEIAJ ff-~jzt;ff 1¥] *£100!JJD*!R~JMHl"Jffi =~ 
Eko 
[0009] ~T J:.it1J~, JifriEfr*IfXJWJma<J-=t-1Jt=rqJtu~fr N, IP] IAJ ff-~jzt;=rla<J *~Jm!;JD~& 
*IfX -=f m a<J m----· ~ ffi, ,g ti Ll r ~& z----· = 

[ 0010] fr {ll T JifriE ~ItZ ~fr m 1¥] ffi-~ =f-1Jt Jq] tu ~fr m ' IP] IAJ ff~ :Q!; 1l 1¥J * ~ 00! ;JD ~~&*ItZ T 
tta<Jffi --=r~ffi; 
[ 0011] fr {IL T JifriE it ltZ ~fr NzJ§ l¥J ffi _=. Tt7C j'qJ tu ~fr N, IP] IAJ ff~ jzt; 1l 1¥J * ~ JJih;JD tJlix&* 
IfX -=f-1}t 1¥] ffi-= -=r ~ ffi 0 

[0012] ~T J:.iE1J~, JifriEfr*IfXJWJma<J-=t-tt=rqJtu~fr N, IP] IAJ ff~JZ!;tlB{J *~Jm!;JD~& 
* IfX -=t-=rJt i¥J m -----· ~ ffi , 1~rri Ll r ~ & z ----• = 

[ 0013] fr?friEffi --=t-=rft j'qJ tu ~fr N , :imtt fr ffi ft:ci ml! ;JD fr:Q!; =rl l¥J * ~ J:. l¥J ~ ffi it:iLl JifriE ffi 
--=r~ffi;fr$~Mitffi--=r~ffil¥l~*it:~ffi-~*z._J§,:imtt~ffi~~OO!~frjzt;ffa<J 
*~J:.a<J~ffir~iLlJiJritffi=~ffi' Ll:ittAJiJriE*IfX~fr m; 
[ oo 14 J :imtt 3t ffi 1t:?i 00! ;JD frjzt; tl l¥J * ~ J:. sq JiJritffi-=. ~ ffiJ:. 3t fLl ffi-=. -=y-~ ffi , Ll hA.JiJriE 
*IfX~N:ittAMitffi=-=t-mj'q]~~m,#$~Mitffi=-=r~ffiit:~ffi=~*J§,:imtt~ffi 
:itt 1i ~ ffi -~1[ 0 
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[0015J ~r _r:i£1f~ ,Jifr:i£ffi=~lli/J\r Jifr:l£ffi-~llio 
[0016] ~T _tj£1,~, -'1' Jifr~-=rm=tl1H'1Llrfr tiITTa1* ~-'1' Jifr:l£-i&Ifxrfr tiITTBt*H~ {i 

79: 1 :N ;N'jgjcf 1 o 

[0017] ~r _r:i£7J~,Jifr:i£Bt*bt.f1iITT!fxf1il~:rsJ'jg: 1.5~6o 
[0018J ~r _t;i£1f~,Jifr:i£1fi'!~filtr1i: 
[0019] J-Affi-tlrt:toffi=mrt: q:t :iz!;1f § tff-i&Ifxmrt:; 
[ 0020] Jifrj£ ft i& ItK mm~ ITT T 1Jt =trJH'1Ll pfr ti , rPJ r,q ff tt :12!; 1$ a{]'¥ r& ,OOi; }]Q ~ d> ii I{Z -=ri;lt ITT ffi -
~lli,filtrS: 
[0021J ~ Jifr:i£ § tJFiil+Xtl5't'jgJiJr:i£ffi ·:rlrt:, fti&!fxmJjtjITT-=r=tJt=trJJtLlrfr ti, rPJ IAJ fftt:lz!; 
ffITT'¥f&,OOi;~~&i&ItZ-=rtkITTffi-~llio 
[0022] ~T _tj£1,~, Jifr:i£1'Affi ·:rlrt:toffi=:rlrt: q:t :iz!;1f § 1#-i&I+xmrt:, 'El.trS: 
[0023] ttH!isJiJr:i£ff 1*tt Ef{j ~IJL ~J,11:, J,AJifrj£ffi -:rlrt: to Jifr:i£ffi =mrt: q:t :lz!;1f § tJF-i&ItZm 
rt:◊ 

[ 0024] ~ T _t :i£ 7J ~ , Jifr :i£ tlH!is Jifr :i£ ff f* tt ITT~;£:@:~ , J-A Jifr ~ ffi- tl A to Ji)r :i£ ffi = m 
rt: q:i :lz!;1~ § t#i&I+xt-lrt:, fil:ttl2J- ""f ~&i'.:. ····: 
[ 0025J tlH!is Jifr:i£ IAJ ff tt Ef{) 3 lW i& Ifx :fh $X~ 15t , 1'AJifr:i£ffi-mrt: to JiJr~ ffi =tlrt: q:i :iz!; 1l § 

tff-i&Ifxmrt:: 
[0026] tcH!isi&I+x Ef{j ff fit }n ~ff fit~ Ef{j i&If.X 1XJ,1/:, JAJifrj£ ffi-mrt: to Jifr :i£ffi =t-lrt: q:t :iz!; 1l 
§ t#i&Ifx~rt:; 
[ 0021] HH,@i& lfx:J,11: 1'h5 Ef{) i& l+Xifil$ •tt * 'JAJiJr~ffi-mrt: )f0 Jifr:i£ffi =~rt: q:i :iz!; 1l § t#i&l+X 
~rt:o 
[0028] •••• frp IA] fffl:&I+X*ii, fil:tt: 
[0029] ffi ······,OOi; JJQtl~ , ffl T ft i&Ifx mum ITT -=rm =trJH'11J~fr ti, rPJ IAJ ff fl: :iz!; 1'$ ITT* f& Hili 1]Q~ d> 
i&Ifx-=rikITTffi······~lli: 
[ 0030 J ffi _:= nm 1]Q tl ~ , ffl T ft Jifr ~ i8; !fx mJ jtj ITT 1& Ifxpfr ti , rPJ Jifr :i£ IAJ ff ff :iz!; 1f ITT'¥ f& nm }]Q 
i&ltZ~1'h5 ITT ffi = ~ lli o 
[0031] ~r _r:i£1f~,Jifr~ffi-·····nmtQm~110,A1*mr1ftAr12J- "F~&z····· = 

[ 0032] ft fll T Ji]rj£ ~ItZ pfr .®: ITT ffi-~· -=riJUr]J tu pfr ti , rPJ IAJ ff fl: :iz!; 1$ ITT'¥ f& nm 1]Q ~~&i&Ifx T 
ikITTffi •f'~lli: 
[0033] ft fllr JiJr~iilfxrfr tiZJ§ITT ffi=-=riJtir]]tLlrfr ti, rPJ IAJ ffff :lz!;1f ITT '¥f&,00i;jJQf~d>ii 
Ifx-=r1JtITTffi= f'~llio 
[0034] ~T _t~1,~,JiJrj£ffi -,OOi;JJQ1l~llO,Af$fflr1ftAi12J-""f~&z -= 
[oo35J ftJiJr:i£ffi --=rm=tmturfrt&, Jlittfr lli 1t1inmJJQft:lz!;1f ITT'¥f&_tITT ~lli~fuJiJr:i£ffi 
-f'~lli:ftm~m:1£ffi-f'~lliITTa-t*~~ffi-a-t*i:.Fo,Jlitt~lli~~,00i;~ft:Q!;ffITT 
'¥ r& _t ITT ~ lli ""f ~ f Ll Jifr:i£ffi = ~ lli , l2J- :lttAJiJr:i£ ii Ifxrfr ti : 
[ oo36J Jlitt fr lli ftti nm JJQ i=E:lz!; 1f ITT'¥ r& _t ITT Jifr:i£ffi = ~ ffi_t fr iLl ffi = f' ~ lli , l2J-1'AJifr:i£ 
i&Ifx~t&:lttAm:i£m=-=rm=trJJ~~a,#m~m:l£ffi=f'~lli~~*=a-t*Fo,Jlitt~lli 
)it 1i ~ lli '~11[ 0 

[0031J ~r _t:i£1f ~, Jifr~ffi=~ffi/J\r JiJr:i£ffi· -~lli o 
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[ 0038] ~ T _t :l£ 7J ~ , - -1'-- p}T :l£-=r tJt tilH'1!J PJI m: 81 s,t * ~ - -1'-- p}T :l£ * JfX PJI m: 81 s,t * bl:: {1[ 

73: 1 :N ;N7'JAT1,, 
[0039J ~r --1.:l£1J~,JiJT:l£S1-tE:bl::f1iITTlfXf1il:[!'sJ13: 1.5~6o 
[oo4oJ ~r --1.:l£1J~, JiJT:l£~j'[_~§tr1i: 
[0041J Jztttffi:tk:, fflrJAffi -m:&:toffi=t~tt: q:i Jzttt §I ;t****l:&:; 
[0042J Jifr:l£ffi-iiffiJJOtl:fik:, Ji~fflr~ Jifr:l£ §I t.iF*lfXtlt:&:7'.1JiJT:l£ffi-;tJ:&:, ft*lfXJWLM 
ITT -=rtJttilH'1rjpfr m: , rtJ IAJ 1¥M :izt tt l't{J '¥ ~ iiffi JlQ ~ &* 1fX -=rtJt 81 ffi -~ EL 
[ 0043 J ~ r _t :l£1J ~ , JiJT:l£:izt tt tl:fik: , Ji~ ffl f tLH!r5 Jifr:l£ 1¥ f* ~ITT~~~~ , J)d~fr:l£ffi ~ 
m:&:~m:l£ffi=ffi:&:q=i:izt~§l~**ffi:&:o 
[0044J ~r --1.:l£1J.~, JiJT:l£:izttltl:fik:, Ji~fflrtAfr l2J, -r ~&z.--: 
[0045J t~t~JiJT:l£1AJ 1¥MITT 31W*lfX:fn~~i_£, JAJiJT:l£ffi -;tl:&:*OJiJT:l£ffi-=tlt:&: q:i :izttt §I 

;tjf-* Ilt ffi:&: : 
[ oo46J ~ t~* .tj::z ITT 1¥f* :m: mz 1¥{ii:iik: ITT* Itx. 1X~ , JAJiJT:l£ffi-;tJ:&: to Jifr:l£ ffi =tl:&: q:i :izt tt 
§I ti*Itx.tl:&:: 
[ 0041J t~ tlr5* .tj::z J-1!Jlr5 ITT * Itx. it$~* , JAJifr:l£ffi-;tJ :&: to Jifr :l£ ffi = tl :&: q:i :izt tt §I ti* lfX 
m:&: ., 
[ oo48J --- --frti 1¥ fiii& ~ , ~At1iE ft r, § tr1i: 
[0049J rAJ HM, 
[ 0050 J N r'1rJ M , ~ JiJT:l£ 1¥ fii M ~~ , ffl r :ii!H1 it~ tfl PT tA fr t~ 4- ITT tA fr , :im u iw :l£ 13:: B tt 
#1J~mmITT~1tMITT~ffl*JfX1J~Mm:l£~1tM*lfX~fflo 
[0051] -----t91~r~tflfff** JiJl, Jitrltit~-tfl1¥frt1r Jm1¥ftt~it~1Jl PTJ-J-lfrt~¾: JiJT:l£ir~ 
mPT~frffi4--~frm,~~~~iw~ffBtt#1J~mmITT~ffMITT~ffl~JfX1J~o 
[ 0052J * R S}j ~ 11ili 1Jtlf~ m rt':1 tt * 1J ~ , ft-'i""* Itx'. fflJ WH:fg ~ *rJ ffl-=r tfiJ!lJ r'11J pfr m: rtJ IAJ ff• 
:izt tt ITT '¥ ~ J1tfi 1Jo ffi-----~ ffi , izo J!t , .f§ :izt tt ITT :¥ ~ ~ t~ ITT 1¥ {ii• ft , :ffJt PT l2J, ft =f-tft t!lJ r'1!J pfr ft~ 
:im , ff$: :J$ § ~ r~ m iig ~ ~[o] ;it ;t§ 4i~1¥ f* • ic ITT~** JfX ITT -=rtft ~ w , JA rm~ & X1 ;it ;t§ 4i~ ITT 
f¥{ii • ft q:i -i~Itx ITT~ tM ITT =f-tJt , t~fr 1¥{* •ITT~ ffl 1¥ f* 11£ 1ifti $ , # :iit-----tv ~ & , ~ 7'.1 ff f* • 
ftiig~ffl&~**~~~w~~~~ITT~~ffi~ITT~~,~&~ffl~PT~~ffl~ITTili~ffl 
$, g!Zfil:l8Jtffl ~PT fr~~ ffl~ITT ili JJil.S1 fa] o 

1311 ~ tR a}j 

[ 0053 J 00 17'.1 :2Js: R S}j ~ JJ1h 1:?Ll t~ fj¾ ITT ffi -frti IAJ f¥M ITT~ ffl*Itx.1J1:t ITT triLfi~ B 00 : 
[ 0054 J 00 2 7'J :2Js: 'ix S}j ~ JJ1h 1:?Ll t~~ ITT ffi = trti IAJ 1¥M ITT~ t~*ltx'. 1J1:t ITT triLfi# it 00 : 
[0055] 003A7'J:2Js:'JxS}j~JJm1JLlt~fj¾ITT ·trft*lfXfflJ1JiITT#itOO; 
[0056] 00 3B7'J:2Js:'Jx S}j ~JJm 1:?Llt~~ITT ~---trti*Itx.fflJ1AITT jf-itOO; 
[ 0051J 00 3C 7'J :2Js: 'ix S}j ~ im11:?Ll tRdj¾ ITT X- --frti*Itx.fflJ 1A ITT jf- it 00 ; 
[ 0058 J 00 47'.1 :2Js: 'ix S}j ~ JJm 1:?Ll t~~ ITT ffi -=.lrft IAJ 1¥M ITT~ t~*ltx'. 1J1:t ITT mfi# it 00 : 
[0059J 00 57'J:2Js:'Jxa)j ~JJmi?Llt~{j¾ITT IAJ 1¥M*lfX~j[ITTfa~~itOO; 
[oo6oJ 006A73:2js:'JxS}j~iJffi:1:?Llt~~ITT---trti1¥{ii14fLlITTJFit00: 
[0061] 00 6B7'J:2Js:'Jx S}j ~ilffi 1:?LltRdj¾ITT ~---trti1¥fiil4 37LlITT jf-itOO; 
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[0062J 007A79*a.:sJt~JM1Jtl1£1~1¥J -;frpPHCIE1{]%f&1F~OO; 
[ 0063 J 00 7B 79 * a.: SJt~ JM iJtl 1£~ 1¥] - ;frpNHC I ITT% J& 7F ~ 00 ; 
[ 0064 J oo 7 c 79 * a.: l3J3 ~ JM wtl 1£1~ 1¥J -:r!fi * 1a ~ ff s{J ~ 11.7F ~ oo ; 
[ oo65J 00 8 79 * a.: l3J3 ~ JM wtl 1£~ 1¥1 -;f!fi IAJ ff ft ITT it IR 1f~ 1¥1 i&IR ~ ff l¥J 1F ~ 00 ,, 

~ f7.J-qt ~ 1.f :a: 
[ 0066 J Ll --r ti1f a i:5l l3J3 -=tS ~1 oo 1z Ji it~ JM wtl x1 * a.: 13J31¥J iZ* 1r ~ 1mnt -tv 1¥1 -w WI,~ J£ o 
[ 0061J "tz□ oo 1 Jift~ , *~ JM wtl 1£1~ - 1!fi 1AJ ff fts{J J~ffli&IR 1r1* , -e1 :rt= 
[ 0068] iv ~,s 110 : ft it lR mJ jt}j ITT -=f-;j'}t 1rJHM PJI' N , fPJ IAJ ff ft ;i!; t$ ITT * ~ Ilm 11□ ~ d>-i& lR -=f-;j'}t 
1¥Jffi·~~ff; 
[0069] iv!llSl 20: ftJifrj£-l&JRmJJl:Jj l¥J -itIRrfl' N, fPJ Jift:i£1AJ ffftJ!;tf l¥J *~ME11□ -itlR~ffl 

1¥Jffi_:_:_:::.~ff o 

[ 0070] *~ lJlli Wtlt£ 1~ 1¥1 IAJ ff ft s{J J~ ffl i& lR 1f i* pJ m J=l:lr-fil trS IAJ ff ft l¥J ff {i'1H9: ~ * 0 

[0011] Jifr:i£fffiti&~ PT -filtr1i: fffit14:JLl; Jiftj£fffiU~JLl E13 $,t.ff fifift 5ttlFJLl%J& o 
[ oonJ ff fif 14: JLl l7'J i&l'i fl-~ ff {if 1(! JC 1¥1 $ tlk ~ ti l¥J * ~ , -~ ff fif 1(! JC 1¥11lU& ~*BS ffz: 
~oE§~Mff~-icl::.i&lR~ffl,ffl~JmMft*~J:::.ifm~~r*~~*m@l¥J~~~ff 
1¥1-i&IR~ ff(~~ 79iv ~Sl 20 q:i B{J ffi=~ff) , ~ff{it i(!ft~Jffl, !7!1Jifm11□ft ffz:£11::.B{J ~ffffJtpJ 
Ll Mt r& wrn i,J O E ff 1if -~- ic tx fl*.&: .ffr jffi , 1JW 31ru JM 1J□ ft f* ~ ...t 1¥J ~ ff ~i ~-4? *.&: :r.& wrn ¥1J O ~ rtt 
at , PT ft*~ 5¥0 ff[~ J:::. fiili 11□-YE~ ff , :tl:Hlis ff {if i(! ic B{J ~ Jffl ik t'.5c. , tim km@ BS ff {it ~ iG i2 'tli 
1¥1 ~ 1J~b~ "1" ~ ~ "0" o ~ ff fit ~ ic .E§ A l¥J ~ ffl 79 "1" , !l!IJ ff {if i(! it 1¥111J Jffl l7'J 1~ ff fl J:iJ A~ tN 
at Jitr a: A 1¥1 $X 11it =t- , PT tm ~ :~a* ~ J:::. lifti 11□ l! * 1¥1 ~ ff ,T ffg t.&: # jffi o tf ft-®~ iffti wtl * ,t. , 
Jiftj£ffi =~ff PT~ r mz t~ ~ r E§ A~ tMl "1" Jifr x1 @1¥1 ~ ff ; "tz□ rtt , ~ ff fit-~ it# Jffl !l!IJ 1-A79 ff 
{it 3 IW ff {it 1¥1 ~ ffl 79 "0" , ~ !l!IJ PT 79 "1" " 

[0073] ft:2fs:~bm iJtlq:i i&IRJifrj£ IAJ f¥ftat, i&JRmJjt}j~y-5J'-79W;j;frp~fj-N, ---·-;f!fi~lRrfl'N, ft 
~i&IR~NfflrMMf¥ftl¥Jff~-icJ:::.i&IR~ffl:~-#-=rm~~~N,fflr~&i&lR-=f­
m0 

[0074] ft···· ltl;~ JJ1h iJtlq:i 'Jift:l£-=f-tJttrJJt1Jpfj-N pJ 79-,t. mzg;,t., Jifr;l£-=f-:j:}t~ tlJrfl' N pJ fir T 
Jift:l£-i&IR~fl' Nz 1W, ill pJ Ll {ll. T Jifr:l£-i&IRrfl' NzJ§ 0 

[0075] ft~ .•..• ®~Jmi:Wtl * 'Jift:l£-i&IRrfl' Nill pJ Ll79 ·,t.mzg; ,t-.: {ff ~E Jifrj£-itIRrfl'N79 
$1" , !l!IJ Jiftj£ w; It~ ~fl' N ~ ~~ 7t ;;ffj 1¥] : $ ,t.w; IR PJI' N Jiff x1@ l¥J ~ ff .pJ ~g fl$.£ it& l¥J ~ 1t : wtl 
~,ft-'1'-i&IR~Nti1f*zJ§~,~~~:i£ffi=~ff*A--r-,t.w;lR~R,•~~f&ffiYE'1' 
~ 1¥1 i&IR~fl' R7911: o 
[0016J ~ffli&IR~:l:J111mJEtB 1AJffftq=ifffitl4:Ju * 31ru*.&:;l!;1t~Jm1¥J*ti, ~*!fi*~~z 
79;1!;1f 1¥1*~ oft-=F-mtrJJtlJrfl' R, fPJ IAJffftl¥JJ!;1fl¥J *~nili11□ ffi -~ff, rtt~1¥Jffi -~ffffl 
x1r~~~ff rm§ ~-$i~ff, ~ PTLl~Jmxt@l¥Jfffiti(!ftl¥J ~ff: "tz□ rtt, ffi -~ffJJfu1J□ ¥1JJ!; 

1t 1¥1 * ~ ...t. zm , xt @1¥1 ff fit• ic *.&: ~ Jm , "tz□ rtt , ~ Jffl 1¥1 ff fif •ft*.&:~ ti ¥Hi :1:m ,~ , "tz□ rtt , 131 
79~ffi~a:A~@~~1¥J~m17'J~#~~PTLl~ff~~,Mrm~&~IR-=f-mo 
[ oonJ ft·-~ t~ ~ JJili wtl * , 79 T ~ PT ~g 1f1 ri rtJ m l7'J ~ it 1¥1 ~ ~ x1 it IR -=r1Jt , % Jift:i£ffi ·---~ 
ff PT Ar Jiftj£ ffi =~ff, Jifr:i£ffi =~ff PT 79 Jift:i£-i~IRrfl' RJitr1t ffl 1¥1 -i&IR~tlis 1¥1 ~ff: "tz□ rtt, 
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~~~m~~ttITT~~~f&*~mITTffi=~ffi,~fffi-~lli*fffi=~ffi,fflmITTH 
{it-'¥'.JL-f:&Miffi'.W:im T .~•¼J:iffi~ ITT~ffi1=EHfit-'¥'.5LW:iffiB{J'tf(5r. r ,¾ pJL;j_~fftJ!Jwsg; j)\ffij{=E 

*&*™M~~r-&*™M~~&~~~ttW~ITT&*ffi~o 
[0078] {=E-®~JJiliwtlq:i '~□ 002JiJrJF ,Ji)r~ffe]JJSllOt=iJ fil:J=JSL;}_ r ~&z.-: 
[0079] ffe~Sll 1: {=E{:{r f JiJr:l£&*pfi' mITTffi --=r1Jt1(PtLlPfi' m' fPJ I~ H~m1$E1{J '¥f&nilit□ 
~&&!fl TtJt ITT ffi-f ~ ffi , ;it q:i , JiJr:l£ffi-=r11um tLl PJI' m 1fr f Jifi :l£ &If-YJfi' mz1ru ; 
[0080] ~ifSl 12: fr{\'[f Jifi:l£&*Pfi'mzFoITTffi=-=r1Jt1mtLll1/1m, fPJ I~ H~m1$Et{J'¥f& 
nilit□~&&Ifl -=r1JtITTffi-=: f ~a, ,;q:i, Jifi:i£ffi-= -=r1Jt1mtLlPfi'mffrf Jitr:i£&.Ef-x.pfi' mz-~u 0 

[0081J ep Jifi~-=r!JttntLlPfi' mPT filti1frf&Iflpfi' mz1ruITT m --=r!:ftttlJtrJpfi' m, ~, 1x fil:ti 
~f&*~mzFoITTffi-=-=rm~~~m.~~.~PT~~filmm:i£m--=rm~~~m®m 
= -=r1:ft1(n trJpfi' m 0 

[ 0082] {~Ll :rul , {fr f Jifr ~ & !fl PJI' m Z 1W ITT ffi -~ T t:ft ~ tLl PJI' m , ffl f ~ ff~ if fPJ ~ ffi@ f.iJG ITT~ 
t!Gilrt f'B:),Sj(@PHCI W~ITT&* -=rtJt; 
[ oo83J ffr f Jifi J£ & !fll1/, mzFP ITT m =-=rm~ tLlPfi' m . m f ~ 1~ ff:! fP1 ~ 1± rn JvZ sg ~ tiG mt f 
11:A,Jz:@NHCI #~ITTig;!fl TtJt o 
[ 0084 J fr*~ ilm wtl q:i , ~ Jifi ~ -=r 1JU(n tLlPfi' m79 ffi--=r1Jt ~ trJ pfi' m , IJ!Ll Jifr ~ffi-~ ffi ~ f 
Jifr ~ ffi-f ~ 1± ; ~ Jifi J£ =r1Jt 1rn tu pfi' m79 m = -=riJt ~ tu pfi' m , JJ!IJ Jifi ~ m-~ 1± 79 Jifi ~m = 
f'~ &ofr*~lfffifJLl q:i, Jifi:l£ffi-f'~ffi5¥□ Jifi~ffi=f'~ffit=iJ Llffl~, m PTLl ~~ ofr-llli 
~ JJili Wtl q:i , 79 T M 1-t t~ tU , Jifi :l£ffi-f ~ ffi 5¥□ Jifr~ ffi-= f' ~ ffi PT Ll t~ ~ o 
[0085] l!l 3A5f□ 00 3879 *It~ ~jjili wtl1Ak1i¾ ITT JVfqi~ ~ sg &!fl™ W1 :if-~ 00 " 
[0086] frlfil3Aq:t, &W™1Afilti5: ffi--=r}Jt}(ntUPfi'mi□&!flpfi'm; 
[0087] fr00 3Bq:t, &Ifx™1,ijfil:J=t: &Iflpfi' Ni□ffi= -=r1:Jt~trJpfi' N; 
[0088J fr003Cq:t, &Ifx™1Afiltt: ffi--=rm1mtLlPfrm, &*Pfi'Nlkffi-=-=r1Jt1mtUPfrmo 
[0089] fr ----®~bm fJLlq:t, Jifr~ffe]JJSl 1 OPT filtt Ll r ~&z ----: 
[ 0090 J frJifi:i£ffi----· =riJtim tu pfr N , :1mtt fr ffi 1t1i m1Lu□ frm 1f ITT* r& J:. ITT ~ 1± :rt:J1J m-f' 
~ ffi : fr ti ffl Jifi ~ffi-----· f" ~ ffi ITT B1 * j* jlj m-B1 *zFo , :im tt ~ ffi ft 1i bm t□ fr m 1$ ITT'¥ g~ 
J:. ITT~ 1± r ~ J1J Jifi~ffi =~ff , Ll :lttAJifi:i£ itlfxpfr m; 
[ 0091] :imtt fr ff ft1i ilm t□ frm 1$ ITT'¥ it J:. ITT Jifi:i£ffi =~ff J:. fr JU ffi = f' ~ ffi , Ll J-AJifi:l£ 
&Ifx~m*Am~m=-=rm~~~m.#mM=m:i£ffi=f'~ff:rt:~m=~*Fo.:1mtt~ff 
:ltt 1i ~ ff 'ttJ< 1iL 
[0092] ~□ Ift, ~ Jifi:i£&Ifl™1,ij ~ BtfiltJSffi ·-=rtJt~tUPfr NlkJifr:i£ffi= -=rt:fttLll*Upfi' m, mu 
JA Jifr:i£ H{it ~ J:. & If-x.~ffl PT fil :rt : 
[ 0093 J fr m ------ -=r1Jt ~ tu pfr m , :1m tt fr a ft 1i nili :trn 1=E m 1$ ITT* r& J:. ITT ~ a i5- JU m -f' ~ 
ffi.~~H~-~~W:imLlff$H~-~ITT~&$*~m~~;ff$ITT$*~m~~pJ79 
~ilrtf'a:A~x@W~ITT: 
[0094] 1=E£lffl JiJr:l£ffi----f ~ff ITT B1*i5-iUffi -Bt*zFo, :imtt~ff ft1inili:1J□1=Em~ITT * 
f&J:.ITT ~ff r~JIJJifi~ffi=~ffi, Ll:lttAJifi:l£&*Pfr N; Ift~ITTffi-·B1*, t=iJ79~)ttJf!JEff 
$w~mt:f'a:A~mw~ITT~m~~m~ITT~~; 
[0095J frit*Pfi' m, i'!RfflH1it-'¥'.5L¾~fffi'. W:imtftlJE§lruHfit-'¥'.JL~ AITT~ffl, fftl~□, :imtt 
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?±ff Mt •5LJiJr~t~ITT *~-tJW:JJQx1@ri51:ffl "1" ITTffi=Et!lli, *ff1it•YG31W ~jffi, IJ!tliA79 
*ff1it•x~AITT~frrlis"O", ~ IJ!tlpJ iA79i~ff1it.5L1=5AITT~ffl79"1''; 
[ 0096 J tt tt ~ Jifi:i£ffi = Et! lli m a<J 81-Kjt: iu ffi =a1-Kz.Ji5 , Jffitt fr lli ft ft JJffi JJQ tt~ =rt ITT* 
~_ta{] Et!ffi_tfrftlffi= r~lli, LlJti:AJiJr:i£ffi=-=rtJt:jij]jjrrJpfl'®:olft~ITT*=a1-K, PT79tm)tj 
~~ffm~m~r~A~@~ftITT~m~~*~ITTB1~o 
[0097] 79 T ~l].i1gm pg~ it ITT Et! wx1~1ihff1it• ftB<Ji&ltZITT-=f-tJt' -1:fOOi'm ~15¥1:iiE-=f-t}t 
tqJ trJ pfr ®: ~ JE 1!1$-K ITT a,t fsJ *ff tf!l -=f-1Jt Et! w , ¥1 ----- 1:f 00 , Wfi ~ ~ d> ~~,~ITT B1 l'sJ 1& '!!t , Ll 11Jfl 15¥1: 

- ~ a<J i& Itz it$ 0 ii&?±*~ jjffi iJLl q:t ' - -4' Ji]r :i£-=f-=1jrJqJ jjrrj pfr ®: ITT a-t-K i~ ~ T 9,\Z / J \ T Ji]r:i£ i& Itz 
pfr ®:ITT 81-K o3m ~·tlrlx T, JiJr:i£-=f-tJttCpjjrrJpfr ®:, Jifr:i£ffi -a1-K5¥□JiJr:i£ffi=B1-K, 1=j ·1--i&Itz 
~®:ITTB1-KA~-~ITT~@*~o~~,--4'*:i£-=f-tt:jij)~~®:ITTB1-K~--t-*:i£-i&Itz~ 
®:ITTB1-Kzl'sJITTB1-Kl:t11i, pJ791 :N: ~ q:i ,Njgj(f lITT~oJti: ----- tl5":l:i!! ,Jifr:i£B1-Kl:t11iITTitz11i 
I:[ l's:! 79: 1 . 5.¥.6 o lftB1 , JiJr:i£ffi----B1-K5¥□ JiJr:i£ffi-=.a1 -K~~ /J\ r --t-J:iJr:i£-i&lRPfr ®: ITT B1 -Ko 
[0098] fr-®~JJffiiJLl q:i. Jifr:i£ffi-a1-K5¥DJ:iJr:i£ffi=a1-K PTLlffl~, ih PTLl~~: 79 Tf~f,t 
~trJ, JiJr:i£ffi-a1-KlDJiJr:i£ffi=a1-K PT Ll if§~t o 
[0099J fr-®~ :i5ffi wLl q:i , :ti□ !?fl 4Jifrii, J:iJr:i£1Jit:iasfiltr1i: 
[0100J %~s100:Mffi-tltrX:l□ ffi=ffiA q=i:iztff § fjf,i&ItzffiA; ltq:i, JiJr:i£ffi-tlAITT-i& 
Itz mJ AA 'EL tr1i: -=rtttcP t1Jpfr ®: ;f□ i& J+Xpfr ®:: JiJr:i£ffi =tlA a<J i& Itz mJ AA 'EL tr1i: i& IfRpfr ®:; 
[ o 1 o 1J Jifr :i£tl5" ~ s 110 PT 'EL tr1i : * Jifr:i£ § ti i& Itz ffiA 79 J:ifi:i£ * - tl A , fr i& Itz mJ M a<J =f-1Jt 
:jijJ jjrrjpfr ®:, [ti] IAJ ff~~ ti B<J * ~ :i5ffi JJQ~ d>-i& ltZ -=f-1Jt a<J *-Et! ffi o 
[0102] JiJrj£ffi-t~AX.PTLl5J-79ffi-rffiA,ffi=rffiA&ffi~T~A; 
[o 103J Jt q::i , Jifr:i£*-~ ffiA ITT i&I+x J~HtJH:1ttr1i: ffi--=r1Jt:jij] jjrrjpfr ®:;f□ ~l+X.Pfr ®:; 
[ o 1 04 J Jifr :i£ffi = r tlA (l{J i& I+x mJ JJJ 'EL tr1i : i&Itz pfr ®: 5¥□ ffi = -=rtt :jijJ trlPfr ®: ; 
[01 o5J Jifr:i£ffi ::::· rtlAC:r-Ji&.!+xmJ 1.lifiltr1i: ffi--=r1Jt:jij]trJpfr ®:, i&Itzpfr ®:&ffi=:. =ftit:jij) trJ 
Pft®:o 
[0106] Jifr:i£ffi-=.tlAPT 73~~.ffii&I+Xt~A, ffi=ffiAITT-i&ItzmJAAt!-lx1rffi ··--· tlAITT1&ItzmJ 
1A, d> T Jifr:i£-=f-1JijtJJjjrrJpfr W o iJLl:tz□, Jifr:i£ffi=ffiAITT-i&Itzfi!u1Afx. 'EL11S: i&l+XPfr®: o 
[ 0107] fr 2is: ~ JJm {}Ll q:t , ff fit i& ~ fr l& Itz IAJ ff :ff ITT~ ffl ZHU , Wfi ~ }Affi ------ tlA ;fa ffi = tlA 
q:i~ff-1'-3wJffl~~ffli&ltZITT§~i&Itzffl~o 
[0108J *~=rl § tJF-i&.!+XtlA79J:ifr:i£ffi -tlA, ~~1Afr J:ifr:i£tl5-#IS110, fri&I+xmJAA pg 51 
A -=rtJttqJ jjrrj pfr ®:, ~lJlil, ff fit. ft pg m iftt r5<t@tl:A ITT ~1Tit T ITT ff m ' Ll ~1 d>i& Itz-=rtt 0 

[0109] fr2is:~nm iJLl q:t, ff fiti& ~ pJ Llt~ffl3wJITT1icoc~i51:, ~tlit~31W1'c~a<J § tlf-i& 
ItzffiAo~fffi-ffiAITT-i&ItzmJAA~ffi=ffiAITT-i&ItzfiluAA$T-=f-ttW~~®:,~ffi-ffiA 
ITT-i&ItzmJAA~ffi=ffiAITT-i&Itzfi!uAA-K,*31Wi'm~*~~it$ITT-i&Itz~ffl,~PTLl~ffffi 
=ffiA*79*:i£§~-i&ItzffiA,~~PTLl~ff*:i£ffi-ffiA*~§~i&ItzffiAo 
[0110J fr -®~JJffif}Llq:i, JiJr:i£tl5-#IS100PT A~'ELtr1iLl T.¥.d>z -: 
[o 111 J ~ t@JiJr:i£ IAJ ff~ ITT 3 wJ i& Itzfft ~1Jcm,, J-AJifr:i£ffi--tlAl□ J:iJr:i£ffi =tlA q:i :izttl § 
tJF-i&ItztlA: 
[ o 112J ,t~ ffl i& Itz ITT ff 1it In: 9,\Z ff 1it:tk: ITT i& Itz 1:Jc~ , J-A Jifr:i£ffi---tl A ;f□ JiJr:i£ * = ffi A q:i ~ ti 
§ tJF-i&ltZffiA: 
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[ o 113 J ttH!is* Irx ~ ffl 81 ii Irx ~ $ ~ * , JJ.JifrJ£ffi - 1:~tt: 5¥□ Ji1TJ£ffi =tl rt: q:i ~ ti § t.5f-ii IOC 
ffiAo 
[ o 114 J WU :ruJ , § 1ru ~ IAJ f¥ ~~ j( it 81 * Irx f=E ~ , IJ!Ll IAJ f¥ :ff ITT § 1ru ii Irx in • wt j( ~ ~ * IOC 
in•~ffiwt~~~.~~s-tm~tt$'c~ffm=•rt:~n§~**•rt:.~a-1--*Irx~m 
pg g)t ~ ttHAlf-=ftfttCP f!JLJpfr f1:Jifr ¥f1 ff ITT s,t rsJ ' }]Q~ *IOC~ $ ' ~1~ **in.;~ inn$ 0 

[0115] A ftmim: ttH"5JifrJ£1AJ f-¥:ff813lru*IOCin -~{)L 'j)_Jifrj£ffl-;tlrt:5f□Ji1TJ£ffi-=• 

rt: q:i ~ ti § t#* Irx tlrt: , 'EL tt: 
[0116J EJifrJ£1AJf-¥.~ITT §·"tr*IOCin.$j(fffl-in•$, ~~ ,JifrJ£1AJf-¥:ffITT §Hu*IOC 
in•;*rffl ·inttit ,n TIB~~1~intt$~in~it, m~tt$'c~mJi1rJ£m-=1lrt:n § 
~*IOCfflrt:,N~m~tt$'c~ffffl-•rt:n§~*IOC•rt:o 
[0111J fll WU~□, JifrJ£t~ffl*IOCITT f-¥fii m ~i-¥1*:tk:ITT*IOC 11(ix, JAJiJrJ£ffi fflrt:5f□ JifrJ£ffi 

~·.tJrt: q:i ~ff§ ;t,f-*1tx•rt:, filtt: 
[ 0118] IAJ {¥:ff ITT ~-1'-f-¥fii :!f-t ~ i-¥f*tk:-~ Aix ffl z.J§ ITT ?jz ix f~ T m-1)(~ , IJ!Ll ~ tf ffi ::::: 
fflrt:~nMJ£§~*ioc•rt:,N~m~~ffffi-fflrt:~nMJ£§~*IOCfflrt:o 
[0119J EIAJ f-¥~~ii!OC~tfisl't{Jf-¥{iifil~i-¥f*tk:~ Afffflz.J§~Jx![ *IOC, IJ!Ll 1±1 r*JOCE:g 
ff~~ITT~mITT~••~~A~~.~~~~mpg*~~Egw,~~s-tnT~&~r*ioc 
tt~q:iITT~ff~-wmm~mpgEgwITT*~'m~tt$'c~ffm-•rt:~n§~*iocmrt:, 
N~m~JA~Irx~$~*ioctt~~J!t,tt$'c~J!t~ffffi=fflrt:~n§~~IOCfflrt:o 
[0120J § ~u f-¥fiii&~fr rPJ ~~i&l'fj~ft$tuif1Jis, wt~ ,f-¥fiti·i&~ § ~IE!nlf W$tu t±:l 0{]~* 
<WU~□ , $i m fJ\1. ~ $tu t±:l) , lWi ?! JJ. IAJ f-¥~ J:. ~ ~ * IOC ~ ffl o fr*~ JM WU q:i , JifrJ£ tl~ ffl * IOC ~ tN 
ITTiiIOC~$~*, JJ.JiJrJ£ffi-'tJ!j:t5f□ Jifrifffi=tlj:t q:i ~ff§ ****t~rt:, m 'ELtt: 
[012n E*!fx~WITT~$?f*J61Ll~5E ·tt*, 1J!1J~ffm=•rt:n § t;t-it1+x1Jrt:, N IJ!Llm 
~~tiffi······tlrt:1tn § t,f-*Itxtlrt:o 
[0122] Ai$:~□ ,~Di-¥f*i&~~r~·~1t$tu~~r~~f,§jMfJ\1.).@h~1F~~r, IJ!Llmi:A5EJifr 
J£~$.~ *J6flj Jifrj£ t9lJE ~ * o 
[0123J fr ·-···ltr,~bm wu q:i, JiJrj£1Jr~fffiltt: 
[0124J Elififl5E~tiffi ·····•rt:ftn § tff-*Irxfflrt: ,t~1~JiJrJ£IAJf-¥:ffITT §1ru~i£~~JJ.JifrJ£ 
~-~•rt:,ffi=~fflrt:&ffi=~•rt:q:i~*-#~nMJ£§~*IOCfflrt:o 
[0125] WU:rul, EJiJrJ£1AJ f-¥:ffITT §1ruin~.it1~rffi=in~.fi, ~~, §1ruintt$.f~rffi-=in 
•• ,~tt$'c~ffffi=~•rt:~nMJ£§~**•rt:,N~~m~~fl~ffMJ£ffi-~· 
rt:~ffi-=~ffirt:~nMJ£§~*ioc•rt:oMJ£ffi.:=intt$~rMJ£ffi-intt$.:MJ£ffi= 
in~Jif~rJifrJ£ffi=in~;o 
[ o 126 J fll iJLl ~□ , E lififl 5E ~ ti Jifr J£ffi • • tlrt: n § t.5f-* IOC tl rt: , ff~ t~ tfis Jifr j£ § 1ru Jifr i¥ff ITT ~ 
IOC~$.JAffi-~fflrt:,ffi=~•rt:&ffi~~•rt:q=i~ff-#~nMJ£§~**•rt:o~§ 
~u JiJr®ITT*!OC~$.xi~r1~~tlrt:ttPm, IJ!Lltt$'c~tiffi :: ~•rt:,~ §lru Jifr'~ITT**~* 
&r~~-A~~~•rt:zOO,~tt$'c~ffffi-~•rt:~ffi=~•rt:~nMJ£§~*IOC. 
rt:◊ 

[0127] fr·-~JJ:~~bmfJLlq:t, ~~tiffi---•~tlrt:~ffi= ~tlrt:{tn § tJF*!OCtlrt:Si, IJ!Llff* 
fflm£Si~LlITT § t.5f-*!0Ctlrt: ,~ti§1rus-t~LlITT § tff-*IOCtlrt:aWU~□, 1ru-1'-iiIOC~fflITT § tff-
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*ItztJti:t, ElZw, mr-oz½ttla<J § tJF*itzti5:t ,½ttl-'=5IDJ-,t.*itzm1WiITT § ,rjf-*itzti5:tElZw 
mr-~~~ITT§~*Itzffl5:t,m~@ITT§~*Itzffl5:t~~ITTffl5:t~§IDIITT§~**ffl5:to 
~~,mr-~*itzmJmElZmr-~~~ITT§~**ffl5:t~ffi-~ffl5:t,~*~m~~~ffi= 
~m5:t~mit§~*itzffl5:t:~nttm~ElZ~~½t~ffi-~ffl5:t~ffi=~m5:t,m~~~ 
~Y,PHCI]zNHCI ~flB<J*Jtz TtJto 
[0128] -~~tz, fr*~Jlffi'Wu q=t, JAffi-ffl5:tl□ffi=ti5:t~tl § ,f$Qkil:Xffl5:t, ey ~,ttu~r,q {¥ff: 
ITT§IDI~~~~*~~,MW~~lli~*1¥~~~§IDI~~ITT§~**ffl5:to 
[0129] tz□ !fil5Ji/r~ '*~JJffiwut£f~-lrrlAJ ffff:QkltZ~l'l, EtrS: 
[0130] ffi ·JJffiJJotiJ:Rl 1O, fflTfrQkJtzmJWiITT TtJt1mtLlPfr N, rPJ IAJ f¥ff:~1lITT -'=}=ttJJffito~ 
&ii.ti::R Tt:ftITT ffi -~~ lli: 
[ o 131 J ffi =. mfi JJOffi tk: 120 , ffl f frJiJrit * Itz ml jl:Ji ITT* Itz pfr N , rPJ JiJrit IAJ 1¥ B ~ tl a<J -'=I=~ JJffi 
to* Ii::R ~ 1~ ITT ffi _:~-- EEI. lli o 
[ o 132J fr - ® ~ JJffi 'Wu q=i , JiJr itffi- JJffi to ti tk: 110 ;Fo Jifr it ffi .:= JJffi JJO ffl ~ 12 om~ l'V~ ti tk: , 
m~mffmtk:•~~=~fim,~•~mrPJ~1¥ff:~~ITT-'=I=~JJffi~**~WITTffi-~ff: 
~ffi-~ffm~~ft~~fr~~~ITT-'=J=~LITTff~-ft,MWff~~~~OCI~~Afrff 
~-ft~~m~~~ITTTm~~:MW~&-W*ltZTtto 
[ o 133 J fr~ fl-@~ iiili 'WU q=i :XJJi1., JiJrit ffi-Jlffito ti~ 110 ;Fo ffi = JJffi JJO t~tk: 120 m ~ $X ~I~* 
ffltk:,mit$X~~~mtk:m~~#mffim~~:mitmffim~~m~~~mffim~~ElZm 
:t~mffi:ri14fLl o 
[ o 134 J fr 5j jr -® ~ !Jili 'Wu q=i , JiJritffi- JJffi to ti !R 11 o to JiJr it ffi = JJffi JJO 1~ ~ 120 m ~ ti ~If tf: 
•tl~, iJU tzo , ~ ffl ~mz ~ liI~ o 
[0135] fr ·····®~Jlffi 1JUq=t, JiJr~ffi-JJffiJJOtltk:11O, Jlf;tfflrtAfr~ r.¥&z······: 
[o 136] fr f:ft r JiJrit ii.ti::RPfr N ITT ffi-TtJtfqJ tLl pfl-N, rPJ IAJ 1¥ff: ½ttl ITT -'=I= ~Jifu JJO~&ii.ti::R T 
m ITT ffi ---·~ ~ lli : 
[0 137] fr fir T JiJrit ii.ti::Rpfr Nzm ITT ffi= TtJttm tLlPfr N, rPJ IAJ f¥B ~ tl ITT -'=J= ~ llmJJO~Y'* 
Ii::R TtJtITT ffi .:=~~ff o 
[0138J fr··---Jt-~}Jfil wua::p JiJritffi······JJffitotitk:11O, Af:tfflrtft.1r~ r.¥&z ······ = 

[O 139] frJiJritffi--T=r:ftfrp tLl pfr N, ftttfr lli ft 1~ JJffitOfrm1l ITT*~ LITT EE'. Ek ;iEjlj JiJritffi 
-~~lli: frtiM:JiJritffi -~~lliITT~*:iEilJffi ·S1*zm, fttt~lli ft1~llmJJOfr~1lITT 

-'=}=£tLITT~ ff r~ilJJiJritffi=~lli, ~:ittAJifritiiltZPfr N: 
[ o 140 J fttt fr lli ft1~ l1m to fr~ tl ITT -'=I=~ LITT JiJritffi .:= ~ lli L fr iLl ffi .:= ~ ~ lli , ~ JAJiJrit 
**~NJtt:Am~ffi=Tmtm~~N,#mffmitffi=~~lli~~ffi=~*m,ntt~lli 
*fr~ lli ·t1k~ 0 

[0141J fr -it~~llm iJLl q=i Jifritffi=~lli/J\r JiJritffi -~ lli o 
[0142] fr··®~Jlffi WU q=t ·,t.JiJritTtfttmtLl~r RITT S1*--'=5· ·,t.Ji]ritQkJtz~ NITTS1*rt m 
~: 1 :N;N~::krl o 

[0143J fr -®~}Jfil wuq=i, Jitr~s1*t:tmITTitz 1-tixraJ ~ = 1. s.¥60 
[0144J fr--®~llm fJLlq=i, JiJr~~l'l~filtt: 
[0145J ~1lti~, fflr JAffi· -ti5:tl□ffi=ti5:t a::p ~tl § tJFiilfxti5:t: 
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[o 146] Jifr3£* - JJffi JJQ1l:!:R: 11 o, A 1* ffl f ;;s= Jifr3£ § ;f;r,Qk!OC tl:r:\':jg JiJr3£* -tl:r:\':, ft Qk!OCJWJ 
jtJH!{J -=f-:J'JUlll tiJPfi'-~ , ~ IAJ ff M :l& tl Et.Ft f& JJffi JJQ ~ d> * IOC -=rm ITT* - 1eg lli o 
[0147J ft -@~JJffivLl q=i, Jifr3£:l&tltl:f:R:, A1*fflf;fttf'lrsJilT3£ff{itMITT;Jftl£~~ ,fAJifr3£* 
-m:r:\':®mJ£*=m:r:\':q=i:l&~§~**m:r:\':o 
[ 0148] ft -JJ:~ ~ J1tl! vLl q=t , Jifr3£ J& tltl:f:R: , Jl f$ ffl T tA ff~ r _¥ 9> Z -: 
[ 0149] * t@Jifr 3£ IAJ ff MITT § wJ Qk J0C :ff:t t\G ;Jft IJ[. , }).pfr 3£* - tl:r:\': )f0 Jifr3£ * =m:r:\': q=t J& tl § 
1;f-Qk.tj:Xffi:r:\':: 
[ o 150 J * ffiw; .tj:x ITT ff fit :m: EilZ ff {it :!:R: ITT* IOC l'X Jf , J,). Jifr3£ * -tl:r:\': *o Jifr 3£* _:::. tl 5:\': q=i :l& tl 
§ 1;fi3kioc m:r:\':; 
[ o 151] ttz t@w;.tj:x zl,1i tlrs ITT* IOC ~ $ ~ * , J,).Jifr3£* ~--tl 5:\': )f0 Ji1T3£* =m 5:\': q=i :l& tl § ;t;r, i3k IOC 
m:r:\':" 
[0152J :;,$:~iJm WLliEtR::#t -ftpfffiti& ~, 'eHt: 
[0153] IAJffM, 
[ o 154 J t~ trJ M , -~ Jifr3£ ff {it M ~t~ , ffl r3mrl it• ifJl PT :J'Jt h tlft 4-ITT tA fr , Jl!i :ct mJ 3£ ff iUi 
# 1J ~ tR:: f~ ITT IAJ ff MITT zl,1i tlrsQk IOC 1Jr:t )AJilT3£ IAJ ff M _t * *~ tlrs , vLl ~o , PT tA 1T 00 1 , 00 2 ,& 00 
4Jifr1F 1J~ ITT-5fip gJZ $ ftp 0 

[0155] i~ IAJ ffM PTjg2DIAJ ff&, ili PT ~jg3DIAJff&o 
[ o 156J ft:;,$:~ »•ffi WLl q=i , Jifr3£ N tiJ M PT .3/9 ~,ftp~~ 13{) A~ 1E ,~, EilZ 1E 1% ~f!. r}J u~ ITT M·ftt: , WLl 
~o, q=i ~~:EJ.&,tit~f!.M,~*{1l·~~f!.&, PT~:¥il1$3'iJ, ~ffl~JJx:1egJE4f~o 
[0151J ft -·· 11--~~ bm vLl q=i, Jifr3£ff fiti9: ~if1:,1Jt: ~Mmtli, Jifr3£NtrJMJl!ii1:Jifr3£~riJJ1egiiI~ 
-'=5 JiJr 3£ IAJ ff M it~ o JiJr3£lb~ ih t~f.§. , ffl r :!;1 #¾ w; .tj:XJifr 3£ IAJ ff & _t ~X ffi ITT 1eg lli o Jifr3£ ~IR i}J tJtf.§. 
PT §1t: B•ttftp 1eg n, ffl r•#ta-t f'P fg-'%: 1tlli legn, 1i JiJr3£B1 ftp 1E-'%tR::#t ITTB1 f'P1~-'% (:f':J legfu 

1tlli jlj Jifr3£* ····· leg ffig!Z Ji)r~ *=leg lli 0 

[ 0158] *~ JJffi VLl if. 1~ -5ftpi,t. ifJl ff {itft )91 , Jifr3£it •m ff {it 1r .Wi ff {it ~-H-• m PT 1A h 
ffi4-:mJ£tt•mPT:JAhffi4-~:JAhm,~•~~mr~-~EilZ$~tt#1J~•#¾ITT~ff• 
ITT~~J~Qk!OC1J~, WLl~o, PT~ tAh~ooo 1, 00 2,&00 4Jifrjf-1Jr:t q=t ITT ·---·5fipgjz$5fip 0 

[ o 159 J JiJr 3£ it• tJl ff fit 1r Wi PT jg~ ftp~~ ITT it •m ff {it 1r Wi , PT ;l&jg ~~ Hft.f: faJ ff fit 1r Wi o 
[ 0160] ~ r ~ f:t _t 3£ ff~~ m!i: WHR:: #t J1 ~ Jl 1*1F vLl : 
[0161] IAJ ffMITTff fitl1$ fiJ ITT *f't~t~ftfffit-'¥'-xITT fflH&: ft~fipfi'-~, ff fit-'¥'-iL*f&_t 
JlffiJJQ ITT 1eg ffi::;f rEJ , IJ!Ll a:AflJ ff fit• it ITT t!Grftt ~ITT~§ J!::;f rEJ ITT , 1J!1J ff fit• jc:i£AfiJ ::;f fBJ ITT 
ff{it;Jx~, ;t§ §r~A 7::;r-~ ITTJfrlrs O ·····~Zf{it-'¥'-xPT A~ _:=.5fipfffit;Jx~, ·5ftpJ!~A 7 ~ 
ffl "o" ITT;Jft~, -fipJ!:5K~ A~WITT;Jx~, :5K-~AJ5!:fflITT;Jft~, *~i~fffit J¥ljcic~ITT~ffl 

[0162] ft--JJ:~~m!i: WLl q=i, JilT3£ff fitMITT Jfffl -1=$ AJ!~ :!n:jg -'¥'-f}Ljg -'¥'-1.flITT o ft~ffl -~ AEilZ 
Qk!OCB1 ,:mJ!~fr~fiJITT~f!.ITT o 
[ 0163] ft tA fr l3k ~ ft B1 , 1tz ffl iJJ f Pj :1:t11:l:J!: , 11ftl JE 1:±:\ iJJ f Pj :1:t11:f:J!: JiJr xi mz ITT* f& , ~@'¥ f't ft*~ 
JJffi vLl q=t ttzjg : J& tl ITT* f& ; Ju~ ITT* f& -jg 7KJ& tl ITT* f't 0 

[0 164 J ~ ;@leg lli (V pass) ¾JJffiJJQ flj :5K:l& tf ITT* f& _t, 11ftl 1~~ t~ft ~ ---~ffrf~ _t ITT$~ ff 
~-ft,~-ft~~f&1egffi~~~~~w;IOC~fflITTff~J¥lft_to 
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[0165] ft3DIAJf¥~q=i, 1¥fitl4 YU¾3D13{J, 1¥fit!4YU~ $ ~:11r,1:%px;ITT o El3 r*Itx.tl:fi q:i itJ 
mfr ffi 5(ifL *iBl:i& q:i ITT"¥ ~Jifrat* ITT 1¥1it. 5L (Un s el_ TSG Jifrat* ITT ff fit. x) _t fN:i&1l 
ITT"¥~Ma*ITTr¥ffl•x~~--1.n~*~:l&~:¥~a*ITTr¥ffl•ft~~~m•m~ttA 
5(1 M ; EPG ~ , El3 r * Itx ti ,fj fa 5R J§ itJ m pif fu yJ@ , * fN :i& q:i 13{) "¥ ~ Jifr at* ITT 1¥ Mt• 5L 
(Un s e 1 TSGJifr at* ITT ff "fit. x) _t * fN:izt 1l ITT"¥~ at* 13{) ff fit. ftxt ~:i& 1l ITT"¥ ~JiJrat* 
r¥ffl•x~~m•m~ttA~M,rmttAITTmam~¾~~~ffl~ITTr¥~•jcfil~ITT~ffl 
ITTfi,fiJfl&5fO*ltxfi~ifJJ!t o 
[0166] 00 7 AJifr7F13PHCI 13{)%px;~~ 00, ftnt1T~ffl*ItxB1, El3 r §mT:l&1lITT1¥fit.5Lft 
*1tx~lliITT~mrm~~~*r~D~*·*rmm~~ffl§wr:rzt~ITTr¥~•5t--1.-mr¥ffl 
•5tITT~m~~~~~~,~~~~~,¾ffiM~_t-gr¥ffl•5tITT~m~ITTmam~tt 
A~~MePPHCI O 00 7BJifrjr-73NHCI 13{)%px;jf-~ 00; ftl~ltx~lli rrif ITT.tl:fi q:i, El3 T*ltx~fu/J, 
r _t n 1¥ fit. 5G ITT~ D ~ lli (Vpas s) 1f fij § mT izt q:i ITT 1¥ fit. x ft rif lli.tl :fi q:i 1LH1c1l'Jt * r* 
WT~* , ffiP¼L n ITT 1¥ 1it • x 1311¼J m * r 1-'f :2'. 131 ~ * , :ltt rm 1f fij § mT izt 1$ ITT 1¥ frt .'fl jc_t •••• 
gr¥~•5LITT~D~~~~~~.~~~~~,~~px;~_t-~r¥~•5LITT~m~ITTma 
m~ttA~Mt!PNHCI o 
[0167] 00 7CJi!r7f-13-'l'f¥fit•5tg,tl %1k*JtZz..J§, JtH Ja ~llift~llitrn_tITT1-'¥z:}J o.Llt 
*ITTHJa~ffim73#ftr¥ffl.ftITT~llio 
[ 0168] * ~ {ytlf)i: fjti1-tift m 1rp tu** -=ptJt ITT J!il: Wit Ill n¥ft , § 1i : 
[ o 169 J ft it lfx fi'u M ~ , ft* Jtxpi'i r&z.. mr -i&li * 1tx 11£ ~ p* f& , ft* !fx.Pi'i f& z.. J§ -i&li * Il:x~ 
px; p)r f& ; ~ 12fs: PT l2J, tlH$ M J=lfl::f m , ft* Itx fi'u Jl:Jj fil 1?i Ji)r it* Itx p)r f&z.. Jr , $ 3!R ±ftJJQ * Itx ti~ p)r 
f& ~ $J!t±~tJJQ *l+X.iEMPJr f& ~ r8JB1±fv/JJQ*JtZ 11£~pJr f&5fD*!fx.%MPJr f&, gx;~, *~11£~Pi'i f& 
5f□*ltx%MPJr f&l~~±~JJQ o 
[ o 170 J .Lit* ITT *.t!X 11£ ~ Pi'i f& if§§ r mT it~ JJffi 1Yti ITT~ -.:::P1Jt 1t1J t1Jp5' f&; Jifr it it.t!X% px; Pi'i f& 
ifY § r~ JJffi fftl ITT*--= =f 1Jt 1L11 trJ PJr f& o 
[0111] 006A5f;O 006B13 [~J------'l'f¥fitl4 YU, ft*.t!Xfi'uWl*~jJQ~*I{Z f!n~pJr f&B1, t±:l r_m T * 
:rzt 1l:¥ t~ ITT~ llift ~ ITT r.m ~ , ~w ¾ ov o a *!fx. fi'u :)tJi ~ ~ JJQ T ~ ** tm ~ Pi'i f&z..J§ , m 12J, tit 
~ f9-ITT itJm~ ~ iEPw' M. rm m 12), ft□ 00 6BJifr:ifa, *Jl1 +¥ITT*~ _t ITT~ lli:l:>J 730V 0 

[0172] ft□ 00 8)ifr13~, fr~'l'*!fx.fi'u:)t)j ~, I.m~tEJt:t& ~ ffi (TSG) JJffi1m~ H~ lliV tsg, AA ffiJTSG 
Jiftxt MITT sl'~dlfs:'g ~D, ft il·1lli~ ~lliD.tl o~filtM:t&~lli (BSG) JJffi1mv tsg, 1ffiBSGxt MITT a, 

12fs: tg ~ D , i~ a, flfs:'g * :l:fu , ft□ .tlt m l2J, % px; ~ ft@] R4t o 
[0173] ftit.t!X}i~PJrf&,ftSel TSG (4) --1.JJffiJJQITT~lli13Vtsg (9) ,ft*~:izttl"¥i~Unsel 
TSG (5) --1.JJffiJJQITT ~ ffi730V; fr*fN:izt1l"¥£~Unse l __ WL (7) --1.JJffijJQ ITT~ ffi73Vpas s: A q:i, 
Unsel WL:~:ifa*:izt1lITT"¥~oft:izt1lITT"¥~Sel WL (6) --1.JJffijJQ~~fuVprepare (10) ,ftBSG 
(8) --1.JJffijJQ~fuVbsg: JiBSG (8) at*frJ±t!!; i~Vprepare (10) ITT llimm:kJ&~rVpass; ft□ .tlt, 

Se 1 WL ( 6) Jifr ft ffl ITT f¥1it. 5L ~ D , PT 12), ~~ ~ ~ JE ITT a ifit ~ f:¥ JJj: iU :l:fu ( GND) , f P] B1 kE m 12), 1L11 
trJ*!tx~lli:fr fupJrf&ITTPHCI o 
[0174] ft*ltZllfi'f&, J}fuJ)QftSe lWL (6) LITT ~lliM Vprepare (10) -t:JJt~flJVread (13) , fflr 
Sel_WL (6) Jiftj$*f¥1it•xITT~ffl*.t!Xo 
[0175] ftitltxfbM~Jrf&, ftSel TSG (4) --1.JJffijJQVtsg (9) , ft*~:izt~"¥~Unsel TSG (5) _t 
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n\. ffl 1iz ra:i ITT ms, ~~Jt:m s, ~:imfff ~tt: PI Ll £:imtt -.tl:~tt: □ , w ~~•it ITT ra:i :tt:mir 
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jf-01tITT1tf:PI LlR::, ~m PI Ll~R::tm:®• x, ep-ey Ll 1:v:r-'1':rt!!1J, ili PI Lln\.~iu $'1'1MJi~• 
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~ffffi~ffl~ITT~#*~pjz,~:i£ITTfflffPILlf¥~r-~•mPI**ff~*Mq:t,~fflff 
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{¥fit~ (Read-Only Memory, ROM) , ~tllf¥*z-¥1it~ (Random Access Memory, RAM) ,i~HJ~ 
~ 7't :ffl:~ ~ lift PI Ll f¥ fit tiff ft 1iib ITT* .'W o 
[o 181] Ll--1.JiJr:i£, fx.19)$:';& l3}j ITT Jl f*~:hW:1J :ct, f§_:zjs:';& S}j ITT 15i?:t? ffi~ # ~ fiDP~ r J1t, ff1PJ 
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filE -tE * 'ix aA ITT f* :rf1 m ~ z pg O ~ i1t , * 'ix l3}j ITT 1* :r/1 m ~ m Ll JiJr:i£ ;t;J)f:11 ~ * ITT 1* tP 111 ~ 19 nL 

15 

Micron Ex. 1002, p. 251 
Micron v. YMTC 
IPR2024-00793 



CN 109584938 A 

J • 

s 12 o: if.. frriEii lT5lfi1 Jt}J tr~ ·ii; Jf;t 1½1":.rtt} \iJ 
Jt)f:iiEIAJ .ff' ~~-f~*ti q': ~3~~1.1~ JficjtfJi.- flfi 

~-==-~& ' ' 

1f 

S120: .:~.:A~iiS~JI~fi.J;,(tJ#JiiJf~BtJll. i~ Jff~P1 
4 a~it*~ .:-¥tj,i~E,,tp·~JRtt t:f *·t ~-=-~Bi 

002 

16 

1/6 :DJ: 

Micron Ex. 1002, p. 252 
Micron v. YMTC 
IPR2024-00793 



CN 109584938 A 

I 

I 
I 
I 
I 
I 
I 
I 
I 

\; 
~.,.... -----------~ 

003A 

003B 

i 

I 
I 
I 
I 
I 

l I 
I I 

\J""J ____ i_J_. -_-_•P_""_·E,.._-___ ~v 
I I 
l l 
I I 
I I 
I l 
! I 

003C 

17 

' i 
I 
I 
I 
I 
I 

:J $:."f '€,Lt-- I 

\j 
I 
I 
I 
I 

a-tffaT 1 

2/6 :DJ: 

Micron Ex. 1002, p. 253 
Micron v. YMTC 
IPR2024-00793 



CN 109584938 A 3/6 :DJ: 

1. 

H 

005 

18 

Micron Ex. 1002, p. 254 
Micron v. YMTC 
IPR2024-00793 



CN 109584938 A 4/6 :DJ: 

UnelWL 

006A 

19 

Micron Ex. 1002, p. 255 
Micron v. YMTC 
IPR2024-00793 



CN 109584938 A 

Unse.lTSG 

l 
Sel TSG ---l ! [ 

1.JndWL 

..... tt-t---~: 2 

.~---ii~ 

~---ii~ 

006B 

007A 

~~~~ --~~ ___ .A.-__ .A __ 

□ .□ 9 91 r-;&[]] □ r=-J □, 
~~:i~-✓-tJ* 

\~-------- i:f fk}fil:ii. 

007B 

20 

5/6 :DJ: 

Micron Ex. 1002, p. 256 
Micron v. YMTC 
IPR2024-00793 



CN 109584938 A 

007C 

I 
I I 
I I 

'·· ;
1
!• Vrr::a.d (13} 

1 
; \i !/ '!-,-I __________ ____,r 

I l 
I t 
I t 
I 

I 
I 
I 
l 

l 
l 
l 

\j .. :. •. l ., 
! 
i 

l l l 

6/6 :DJ: 

............................................ _._._t .•.•-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-•·-· •·-·-"·· T ._ ..... _,._._" ...... _ ..... _,._._ ..... _, .. _ .. "•-•·-·-----·---·--· .. :L ..... _ ... _ ..... _,._•-► 

tifi>l 

008 

21 

Micron Ex. 1002, p. 257 
Micron v. YMTC 
IPR2024-00793 



Electronic Acknowledgement Receipt 

EFSID: 45554453 

Application Number: 17324877 

International Application Number: 

Confirmation Number: 8686 

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

First Named Inventor/Applicant Name: Zilong CHEN 

Customer Number: 26111 

Filer: Min Yang/Jon Baitlon 

Filer Authorized By: Min Yang 

Attorney Docket Number: 4123.0850002 

Receipt Date: 25-APR-2022 

Filing Date: 19-MAY-2021 

Time Stamp: 16:33:34 

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.) 

229209 

1 Miscellaneous Incoming Letter 
slDSl-Cover-Letter-

1 
IDS-4123-0850002.pdf 

no 
9e54f95ba93e1 d728211a1 abd27e51 d877a 

ddbe7 

Warnings: 

Micron Ex. 1002, p. 258 
Micron v. YMTC 
IPR2024-00793 



Information: 

131793 

2 Transmittal Letter 
slDSl-Pleading-4123-0850002. 

no 7 
pdf 

33efe1e8476e2d 1 d5c061 c7e3114b9408b 1 
61f8a 

Warnings: 

Information: 

153917 

3 
Information Disclosure Statement (IDS) 

slDSl-SB0Sa-4123-0850002.pdl no 1 
Form (SB08) 

58e1 393c0b25e3ed12bf37acb87c14be402 
1860e 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

484710 

4 Foreign Reference FPl_CNl 01866694A.pdf no 20 
7e31 f08bb0fddd26948d 1 b 171 fcc8ade1 Sf1 

74d7 

Warnings: 

Information: 

1776710 

5 Foreign Reference FP2_CN 103490008A.pdf no 79 
939928e2125e49ee0b6e21 da0e3fb68b291 

OOeOa 

Warnings: 

Information: 

1528726 

6 Foreign Reference FP3_CN107170746A.pdf no 27 
3e25590cc366df6328e680ada69eb 1 cf08c6 

0d93 

Warnings: 

Information: 

352539 

7 Foreign Reference FP4_CN 109065091 A.pdf no 10 
53d 100325fabe9b47240f993a8f10469b635 

d380 

Warnings: 

Information: 

677542 

8 Foreign Reference FPS_CN 109584938A.pdf no 22 
d 20d bf4 3f3 5 90e92 4 2e86d b04 7 c3 e4a81 d d 

19dc4 

Warnings: 

Information: 

Micron Ex. 1002, p. 259 
Micron v. YMTC 
IPR2024-00793 



Total Files Size (in bytes) 5335146 

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. 1002, p. 260 
Micron v. YMTC 
IPR2024-00793 



MIN YANG 

STUDENT ASSOCIATE 

202-772-8702 
MYANG@STERNEKESSLER.CO M 

April 25, 2022 

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

Re: U.S. Utility Patent Application 
Appl. No. 17/324,877; Filed: May 19, 2021 

Sterne Kessler 
STERNE KESSLER GOU'.lSTEll'>l & FOX 

Confirmation No. 8686 
Art Unit: To Be Assigned 

Attn: Mail Stop Amendment 

For: Method For Reading Three-Dimensional Flash Memory 
First Named Inventor: Zilong CHEN 
Our Ref: 4123.0850002 

Commissioner: 

Transmitted herewith for appropriate action are the following documents: 

1. First Supplemental Information Disclosure Statement; 

2. Form PTO/SB/08a (1 sheet) listing 10 documents (US1-US5) and (FP1-FP5); and 

3. Copies of cited documents (FP1-FP5). 

The above-listed items are filed electronically. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: Zilong CHEN 

Applicant: YANGTZE MEMORY 
TECHNOLOGIES CO., LTD. 

Application No.: 17/324,877 

Filing Date: May 19, 2021 

Confirmation No.: 8686 

Art Unit: To Be Assigned 

Examiner: To Be Assigned 

Atty. Docket: 4123.0850002 

Title: METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

First Supplemental Information Disclosure Statement 

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

Commissioner: 

Listed on accompanying IDS Form PTO/SB/08a or its equivalent are documents that may be 

considered material to the patentability of this application as defined in 37 C.F.R. §1.56, and in 

compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97 and 1.98. 

Applicant has listed publication dates on the attached IDS Form based on information 

presently available to the undersigned. However, the listed publication dates should not be 

construed as an admission that the information was actually published on the date indicated. 

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

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

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

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

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

The Examiner is specifically requested not to rely solely on the material submitted herewith. 
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- 2 -

Applicant has checked the appropriate boxes below. 

Zilong CHEN 
Application No.: 17/324,877 

D 1. Statement under 37 C.F.R. l.704(d). Each item of information contained in this Information 

Disclosure Statement: (i) was first cited in any communication from a patent office in a 

counterpart1 foreign or international application or from the Office; and this communication 

was not received by any individual designated in Sec. 1.56( c) more than thirty days prior to 

the filing of this information disclosure statement; OR (ii) is a communication that was 

issued by a patent office in a counterpart foreign or international application or by the 

Office, and this communication was not received by any individual designated in Sec. 

1. 56( c) more than thirty days prior to the filing of the information disclosure statement. 

IZI 2. Filing under 37 C.F.R. § l.97(b). This Information Disclosure Statement is being filed 

within three months of the date of filing of a national application other than a continued 

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

stage as set forth in 3 7 C.F .R. § 1.491 in an international application, OR before the mailing 

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

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

or fee is required. 

D 3. Filing under 37 C.F.R. § l.97(c). This Information Disclosure Statement is being filed more 

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

1 The term counterpart foreign patent application means that a claim for priority has been made in 
either the U.S. application or a foreign application based on the other, or that the disclosures of the 
U.S. and foreign patent applications are substantively identical ( e.g., an application filed in the 
European Patent Office claiming the same U.K. priority as claimed in the U.S. application). 
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- 3 - Zilong CHEN 
Application No.: 17/324,877 

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

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

D a. Statement under 37 C.F.R. § l.97(e)(l). I hereby state that each item of information 

contained in this Information Disclosure Statement was first cited in any 

communication from a foreign patent office in a counterpart foreign application not 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(l). 

Db. Statement under 37 C.F.R. § l.97(e)(2). I hereby state that no item of information in 

this Information Disclosure Statement was cited in a communication from a foreign 

patent office in a counterpart foreign application and, to my knowledge after making 

reasonable inquiry, was known to any individual designated in 37 C.F.R. § l.56(c) 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § 1.97(e)(2). 

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

amount of $260.00 in payment of the fee under 37 C.F.R. § l. l 7(p). 

D 4. Filing under 37 C.F.R. § l.97(d) This Information Disclosure Statement is being filed more 

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

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

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

payment of the fee under 37 C.F.R. § l. l 7(p ); in addition: 
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D a. Statement under 37 C.F.R. § l.97(e)(l). I hereby state that each item of information 

contained in this Information Disclosure Statement was first cited in any 

communication from a foreign patent office in a counterpart foreign application not 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(l). 

Db. Statement under 37 C.F.R. § l.97(e)(2). I hereby state that no item of information in 

this Information Disclosure Statement was cited in a communication from a foreign 

patent office in a counterpart foreign application and, to my knowledge after making 

reasonable inquiry, was known to any individual designated in 37 C.F.R. § l.56(c) 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § 1.97(e)(2). 

IZI 5. The patent family for one or more foreign language documents submitted herewith includes 

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

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

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

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

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

SB/08A form. For the purposes of a statement under 37 CFR l.97(e)(l), the United States or 

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

the foreign patent office. MPEP 609.04(b)(V). 
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D 6. The document(s) was/were cited in a search report by a foreign patent office in a counterpart 

foreign application. Submission of an English language version of the search report that 

indicates the degree of relevance found by the foreign office is provided in satisfaction of 

the requirement for a concise explanation of relevance. MPEP 609.04(a)(III). 

IZI 7. A concise explanation of the relevance of the non-English language document(s) appears 

below in accordance with 37 C.F.R. § l.98(a)(3). 

Document FP4 (CN 109065091 A) appears to describe a "reading method of 3D NAND 

flash memory," as noted in the attached English-language translation of the abstract. 

Document FP5 (CN 109584938 A) appears to describe a "data reading method and device 

of flash memory, storage equipment and storage medium," as noted in the attached English­

language translation of the abstract. 

Document US2 (8,031,530 B2) is submitted herewith as the English-language counterpart of 

document FPl (CN 101866694 A). 

Document US3 (9,093,369 B2) is submitted herewith as the English-language counterpart of 

document FP2 (CN 103490008 A). 

Document US5 (10,008,269 B2) is submitted herewith as the English-language counterpart 

of document FP3 (CN 107170746 A). 

IZI 8. Copies of documents FP1-FP5 are submitted. However, in accordance with 37 C.F.R. § 

l.98(a)(2)(ii), no copies of the U.S. patents and patent application publication cited as 

documents US1-US5 on the attached IDS Form are submitted. 
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D 9. Copies of the documents were cited by or submitted to the Office 
----------

in an IDS that complies with 37 C.F.R. § l.98(a)-(c) in Application No. ____ , filed 

_____ , which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus, 

copies of these documents are not attached. 37 C.F.R. § l.98(d). 

D 10. It is expected that the examiner will review the prosecution and cited art in the parent 

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

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

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

D 11. Applicants submit herewith Office Actions from the co-pending U.S. Patent Application 

No. , filed , as documents to ------ -------- ----- -----

The identification of these Office Actions is not to be construed as a waiver of secrecy as to 

those applications now or upon issuance of the present application as a patent. The Examiner 

is respectfully requested to consider the cited applications and the art cited therein during 

examination. 

Atty. Dkt. No. 4123.0850002 

Micron Ex. 1002, p. 267 
Micron v. YMTC 
IPR2024-00793 



- 7 - Zilong CHEN 
Application No.: 17/324,877 

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS 

Form, and indicate in the official file wrapper of this patent application that the documents have 

been considered. 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or 
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Notice of Pre-A/A or A/A Status 

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 presented for examination. 

Information Disclosure Statement 

2. This office acknowledges receipt of the following items from the Applicant: 

Information Disclosure Statement (IDS) filed on 04/25/2022. 

Information Disclosure Statement (IDS) filed on 05/19/2021. 

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

Claim Rejections - 35 USC § 102 

Page 2 

In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

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

A person shall be entitled to a patent unless -

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

Yang et al. (Pub. U.S. 2019/0371394). 

Regarding claims 1 ,4, i 6, Yang et a!. disclose a three-dimensional (30) memory 

device (Figure 7), comprising: 

a mernory array, comprising a plurality of memory strings extending vertically 

through a film stack of alternating conductive and dielectric layers (Figure 8), w!1erein: 

each memory string comprises a plurality ot memory cells (Figure 12A, [0147])); 

and 

each memory ce!! is addressable through a word line and a bit line (Figure 8, WL, 

BL); and 

a circuit (Figure 1, i 10) f the memory array configured to conduct, on a target 

memory ce!!, a read- verification operation (Figures i 1 C~ 1 1 D) for removing fast charges 

during a first time period, wherein the circuit is conrigured to: 

apply, on an unselected top select gate (Figure 15, Vsg) of an unselected 

memory string, a prepare voltage during the first time period and an oft voltage during a 

second time period (Figure i 5, i 531) ; 

apply, on a selected word !ine (Figure 15, 1501) associated with the target 

memory eel!, the off voltage (Figure 15, 0V) during the first time period and a read 

voltage during the second time period (Figure 11 E, i 141 ); and 

apply, on an unselected word line (Figure 15, 151 i ), a pass voltage (Figure 15, 

1513) during the first time period and the second time period. 

Regarding claims 2-3, 17, Yang et aL disclose wherein the circuit is further 

configured to: electrically connect a selected memory string containing the target 
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memory ce!! to the bit line and an array comrnon source by applying a top select gate 

voltage ( Figure 3, SGD, 446) on a selected top select gate and applying a lower select 

gate voltage on a lower select gate (Figure 3, 445) during the first time period and the 

second time period ([01 0i ~0102]). 

Regarding c!airn i 8, Yang et aL disclose wherein to remove the fast charges of 

the target memory eel!, the circuit is further configured to: apply the top select gate 

voltage on the selected top select gate and the lower select gate voltage on the lower 

select gate before applying the pass voltage on the unselected word line ([0i 00-

0102]), 

Regarding c!aim 19, Yang et aL disclose wherein each memory string comprises: 

a channel hole ([0004]); a core filling mm in a center of the channel hole; a memory film 

covering a sidewall of the channel hole, wherein the memory film comprises a barrier 

layer, a storage layer and a tunneling layer; and a channel !ayer sand\Niched betvveen 

the memory rnm and the core filling film ([0 116-0119]). 

Regarding claims 12-13, 20, Yang et aL disclose wherein the circuit is further 

configured to remove the fast charges from a portion of the storage layer associated 

\Nith the target memory ce!! ([0044],[0050]). 

Regarding claim 5, Yang et aL disclose further comprising: measuring a threshold 

voltage of the target memory ce!! during the second time period ([0i 31 J). 

Regarding claim 6, Yang et aL disclose wherein the applying the read voltage 

during the second time period cornprises applying the read voltage when a voltage of 

the unselected top select gate is higher than a threshold voltage of an unselected 

memory eel! (l0i 44]-0145]). 
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Regarding claim 7, Yang et a!. disclose wherein the applying the read voltage 

during the second time period comprises applying Hie read voltage when a voltage of 

the unselected top select gate equals to a threshold voltage ot an unselected memory 

eel! ([0144]). 

Regarding c!airn 8, Yang et aL disclose wherein the applying the read voltage 

during the second time period comprises applying the read voltage when a voltage of 

the unselected top select gate is lower than a threshold voltage ot an unselected 

memory eel! ([0144-0145]). 

Regarding claim 9, Yang et a!. disclose wherein applying the prepare voltage 

comprises applying a voltage in a range between 4V to 7V [0137]). 

Regarding claim 10, Yang et aL disclose wherein applying the pass voltage 

comprises applying a voltage in a range between 5V to 9V ([0144]}. 

Regarding c!airn 11, Yang et a!. disclose wherein applying the off voltage 

comprises applying a voltage about 0V (Figure 16, 0V,[0192]). 

Regarding claim i 4, Yang et aL disclose wherein the removing the fast charges 

comprises: removing the fast charges from the target memory eel! to a neighboring 

unselected memory eel! ([0193]). 

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

operation comprises conducting a failed bit count in parallel ([0056],[0077]). 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to THONG QUOC LE whose telephone number is 

(571 )272-1783. The examiner can normally be reached 7:30AM-5:30PM. 
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conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Amir Zarabian can be reached on 571-272-1852. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent­

center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For 

additional questions, contact the Electronic Business Center (EBC) at 866-217-9197 

(toll-free). If you would like assistance from a USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/THONG Q LE/ 

Primary Examiner, Art Unit 2827 
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I! a new application is being filed and the applicat!on inciudes the necessary components lor liiing date (see 37 CFR 1.53(b)·(d) 
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Receipt vvill estab!isil t:1e filing date of tl1e application 
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submission under 35 U.S.C. 371 will be issued in addition to the Fiiing Receipt, in due course. 
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international !iiing date (see PCT Article 11 and MPEP 1810), a 1,Jotification of the International .Application 1\lumber and of the 
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MIN YANG 

STUDENT ASSOCIATE 

202-772-8702 
MYANG@STERNEKESSLER.CO M 

September 2, 2022 

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

Re: U.S. Utility Patent Application 
Appl. No. 17/324,877; Filed: May 19, 2021 

Sterne Kessler 

Confirmation No. 8686 
Art Unit 2827 

Attn: Mail Stop Amendment 

For: Method For Reading Three-Dimensional Flash Memory 
First Named Inventor: Zilong CHEN 
Our Ref: 4123.0850002 

Commissioner: 

Transmitted herewith for appropriate action are the following documents: 

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

2. Second Supplemental Information Disclosure Statement; 

3. Form PTO/SB/08a (1 sheet) listing 2 documents (US1-US2); 

The above-listed items are filed electronically. 

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

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

Sterne, Kessler, Goidsteiri & Fox PLL.C, i 1100 New York Avenue ~~W i Wa$h!ngton, D.C, ;woos 
P 202.371.2600 I F 202,3712540 stemekessler,com 
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Commissioner for Patents 
September 2, 2022 
Page 2 

M-Y/jcv 
Enclosure(s) 

Respectfully submitted, 

STERNE, KESSLER, GoLDSTEIN & Fox P.L.L.C. 

/Min Yang/ 

Min Yang 
Agent for Applicant 
Registration No. 78,149 

Sterne, Kessler, Goldstein & Fox P.L.LC, I "1100 New York Avenue NW I \.Vashington, D,C, 20005 

P 202-371,2f_:OO F 202.371.2540 I sternekess!er,com 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: Zilong CHEN 

Applicant: YANGTZE MEMORY 
TECHNOLOGIES CO., LTD. 

Application No.: l 7 /324,877 

Filing Date: May 19, 2021 

Confirmation No.: 8686 

Art Unit: 2827 

Examiner: LE, THONG QUOC 

Atty. Docket: 4123.0850002 

Title: METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

Second Supplemental Information Disclosure Statement 

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

Commissioner: 

Listed on accompanying IDS Forms PTO/SB/08a or its equivalent and/or PTO/SB/08b or its 

equivalent are documents that may be considered material to the patentability of this application as 

defined in 3 7 C.F .R. § 1. 56, and in compliance with the duty of disclosure requirements of 3 7 C.F .R. 

§§ 1.97 and 1.98. The numbering on this Second Supplemental Information Disclosure Statement is 

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

2022 in connection with the above-captioned application. 

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

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

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

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

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

information was actually published on the date indicated. 
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Application No.: l 7 /324,877 

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

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

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

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

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

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

Applicant has checked the appropriate boxes below. 

D 1. Statement under 37 C.F.R. l.704(d). Each item of information contained in this Information 

Disclosure Statement: (i) was first cited in any communication from a patent office in a 

counterpart1 foreign or international application or from the Office; and this communication 

was not received by any individual designated in Sec. l.56(c) more than thirty days prior to 

the filing of this information disclosure statement; OR (ii) is a communication that was 

issued by a patent office in a counterpart foreign or international application or by the 

Office, and this communication was not received by any individual designated in Sec. 

1.56( c) more than thirty days prior to the filing of the information disclosure statement. 

D 2. Filing under 37 C.F.R. § l.97(b). This Information Disclosure Statement is being filed 

within three months of the date of filing of a national application other than a continued 

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

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

Atty. Dkt. No. 4123.0850002 
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stage as set forth in 3 7 C.F .R. § 1.491 in an international application, OR before the mailing 

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

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

or fee is required. 

IZI 3. Filing under 37 C.F.R. § l.97(c). This Information Disclosure Statement is being filed more 

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

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

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

D a. Statement under 37 C.F.R. § l.97(e)(l). I hereby state that each item of information 

contained in this Information Disclosure Statement was first cited in any 

communication from a foreign patent office in a counterpart foreign application not 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(l). 

Db. Statement under 37 C.F.R. § l.97(e)(2). I hereby state that no item of information in 

this Information Disclosure Statement was cited in a communication from a foreign 

patent office in a counterpart foreign application and, to my knowledge after making 

reasonable inquiry, was known to any individual designated in 37 C.F.R. § l.56(c) 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(2). 

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

amount of$260 in payment of the fee under 37 C.F.R. § I.I 7(p). 
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D 4. Filing under 37 C.F.R. § l.97(d) This Information Disclosure Statement is being filed more 

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

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

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

payment of the fee under 37 C.F.R. § l. l 7(p ); in addition: 

D a. Statement under 37 C.F.R. § l.97(e)(l). I hereby state that each item of information 

contained in this Information Disclosure Statement was first cited in any 

communication from a foreign patent office in a counterpart foreign application not 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(l). 

Db. Statement under 37 C.F.R. § l.97(e)(2). I hereby state that no item of information in 

this Information Disclosure Statement was cited in a communication from a foreign 

patent office in a counterpart foreign application and, to my knowledge after making 

reasonable inquiry, was known to any individual designated in 37 C.F.R. § l.56(c) 

more than three months prior to the filing of this Information Disclosure Statement. 

37 C.F.R. § l.97(e)(2). 

t8J s. The patent family for one or more foreign language documents submitted herewith includes 

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

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

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

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

SB/08A form. For the purposes of a statement under 37 CFR l.97(e)(l), the United States or 

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

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

D 6. The document(s) was/were cited in a search report by a foreign patent office in a counterpart 

foreign application. Submission of an English language version of the search report that 

indicates the degree of relevance found by the foreign office is provided in satisfaction of 

the requirement for a concise explanation ofrelevance. MPEP 609.04(a)(III). 

D 7. A concise explanation of the relevance of the non-English language document(s) appears 

below in accordance with 37 C.F.R. § l.98(a)(3). 

IZI 8. In accordance with 37 C.F.R. § l.98(a)(2)(ii), no copies of U.S. patents and patent 

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

submitted. 

D 9. Copies of the _________ documents were cited by or submitted to the Office 

in an IDS that complies with 37 C.F.R. § l.98(a)-(c) in Application No. ____ , filed 

_____ , which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus, 

copies of these documents are not attached. 37 C.F.R. § l.98(d). 

D 10. It is expected that the examiner will review the prosecution and cited art in the parent 

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

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

prosecution history has been reviewed in connection with the present application. 
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D 11. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment, 

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

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

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

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

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

applications and the art cited therein during examination. 

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS 

Forms, and indicate in the official file wrapper of this patent application that the documents have 

been considered. 

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

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

Date: -=S~epoe-t~e=m=b~e~r=2.,_, =20~2=2~_ 

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

18962322.1 

Respectfully submitted, 

STERNE, KESSLER, GoLDSTEIN & Fox P.L.L.C. 

/Min Yang/ 

Min Yang 
Agent for Applicant 
Registration No. 78,149 
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ELECTRONIC PAYMENT RECEIPT 

RECEIPT DATE/ TIME ATTORNEY DOCKET# APPLICATION # 
17/3241877 09/02/2022 12:26:43 PM ET 4123,0850002 

Title of Invention 
METHOD FOR READING THREE-D!MENSIONAL FLASH MEtv10RY 

Application Information 

APPLICATION TYPE Utility - Nonpmvisional Application 
unde, 35 USC 11 ·, (a) 

CONFIRMATION# 8686 

PATENT CENTER# 60934473 

CUSTOMER# 26111 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 1008 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 
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FILING DATE 05/"W/2021 
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INVENTOR 
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ITEM PRICE($) QUANTITY ITEM TOT AL($) 

260 00 
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260.00 
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If a new application is beino filed and the application includes !he necessary components for fi!ing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) wil! be issued in due course and the dHte shovvn on this Acknowledgement 
Receipt will estabiish the filing dale of the application 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

17/324,877 05/19/2021 

26111 7590 10/20/2022 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK A VENUE, N.W. 
WASHINGTON, DC 20005 

ZilongCHEN 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

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

ATTORNEY DOCKET NO. 

4123.0850002 

CONFIRMATION NO. 

8686 

EXAMINER 

LE, THONG QUOC 

ART UNIT PAPER NUMBER 

2827 

NOTIFICATION DATE DELIVERY MODE 

10/20/2022 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

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

e-office@stemekessler.com 

PTOL-90A (Rev. 04/07) 
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Application No. 
17/324,877 

Examiner-Initiated Interview Summary Examiner 
THONG Q LE 

THONG Q LE 
Min Yang 

Date of Interview: 14 October 2022 

Issues Discussed: 

35 u.s.c. 102 

Primary Examiner 
Attorne 

Applicant(s) 
CHEN et al. 
Art AIA {First Inventor Page 
Unit to File) Status 

2827 Yes 1 of 1 

Telephonic 

Discussed claim 1, explaining the different between Figure 6 in application and Figure 15 in reference. 

/THONG Q LE/ 
Primary Examiner, Art Unit 2827 I 
Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1 .2 Business to be transacted in writing 

Applicant recordation instructions:lt is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20221014 

Micron Ex. 1002, p. 304 
Micron v. YMTC 
IPR2024-00793 



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 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 displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
17/324,877 05/19/2021 □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(al, (bl, or (ell 

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

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (pl, or !nii 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $480 = 

(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 

10/20/2022 
REMAINING NUMBER 

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

z Independent *2 Minus *** 3 =0 X $480 = 0 w f37 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". /RENEE D HAWKINS/ 

*** 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: Zilong CHEN 

Applicant: YANGTZE MEMORY 
TECHNOLOGIES CO., LTD. 

Application No.: 17/324,877 

Filed: May 19, 2021 

Confirmation No.: 8686 

Art Unit: 2827 

Examiner: LE, THONG QUOC 

Atty. Docket: 4123.0850002 

Title: METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

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

Commissioner: 

Reply Under 37 C.F.R. § 1.111 

Mail Stop Amendment 

In reply to the Office Action dated July 26, 2022 ("Office Action"), Applicant submits the 

following Remarks. 

It is not believed that extensions of time are required beyond those that may otherwise be 

provided for in documents accompanying this paper. However, if additional extensions of time are 

necessary to prevent abandonment of this application, then such extensions of time are hereby 

petitioned under 37 C.F.R. § l.136(a), and any additional fees required to continue prosecution or 

appeal of this application (including issue fee, fees for net addition of claims, or forwarding to 

appeal) are hereby authorized to be charged to our Deposit Account No. 19-0036. 
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Reply to Office Action of July 26, 2022 

Status of the Claims 

Zilong CHEN 
Application No. 17/324,877 

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

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

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

applying, on an unselected top select gate of an unselected memory string, a prepare 

voltage during a first time period and an off voltage during a second time period; 

applying, on a selected word line associated with the target memory cell, the off 

voltage during the first time period and a read voltage during the second time period; and 

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

the second time period, 

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

cell during the first time period. 

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

applying, on a selected top select gate of a selected memory string containing the 

target memory cell, a top select gate voltage during the first time period and the second time 

period; and 

applying, on a lower select gate of the selected memory string containing the target 

memory cell, a lower select gate voltage during the first time period and the second time 

period. 

3. (Original) The method of claim 2, wherein the applying the top select gate voltage 

comprises electrically connecting the selected memory string to a bit line; and the applying 

the lower select gate voltage comprises electrically connecting the selected memory string to 

an array common source. 

4. (Original) The method of claim 2, wherein the applying the pass voltage comprises applying 

the pass voltage with a delay period after the selected top select gate and the lower select 

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

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

period. 

6. (Original) The method of claim 1, wherein the applying the read voltage during the second 

time period comprises applying the read voltage when a voltage of the unselected top select 

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

7. (Original) The method of claim 1, wherein the applying the read voltage during the second 

time period comprises applying the read voltage when a voltage of the unselected top select 

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

8. (Original) The method of claim 1, wherein the applying the read voltage during the second 

time period comprises applying the read voltage when a voltage of the unselected top select 

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

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

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

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

voltage in a range between 5V to 9V. 

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

voltage about 0V. 

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

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

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

removing electrical charges from shallow traps in the storage layer of the target 

memory cell. 

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

removing the fast charges from the target memory cell to a neighboring unselected 

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

comprises conducting a failed bit count in parallel. 

16. (Original) A three-dimensional (3D) memory device, comprising: 

a memory array, comprising a plurality of memory strings extending vertically 

through a film stack of alternating conductive and dielectric layers, wherein: 

each memory string comprises a plurality of memory cells; and 

each memory cell is addressable through a word line and a bit line; and 

a circuit of the memory array configured to conduct, on a target memory cell, a read­

verification operation for removing fast charges during a first time period, wherein the 

circuit is configured to: 

apply, on an unselected top select gate of an unselected memory string, a 

prepare voltage during the first time period and an off voltage during a second time 

period; 

apply, on a selected word line associated with the target memory cell, the off 

voltage during the first time period and a read voltage during the second time period; 

and 

apply, on an unselected word line, a pass voltage during the first time period 

and the second time period. 

17. (Original) The 3D memory device of claim 16, wherein the circuit is further configured to: 

electrically connect a selected memory string containing the target memory cell to 

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

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

time period and the second time period. 

18. (Original) The 3D memory device of claim 17, wherein to remove the fast charges of the 

target memory cell, the circuit is further configured to: 

apply the top select gate voltage on the selected top select gate and the lower select 

gate voltage on the lower select gate before applying the pass voltage on the unselected 

word line. 
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19. (Original) The 3D memory device of claim 16, wherein each memory string comprises: 

a channel hole; 

a core filling film in a center of the channel hole; 

a memory film covering a sidewall of the channel hole, wherein the memory film 

comprises a barrier layer, a storage layer and a tunneling layer; and 

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

20. (Original) The 3D memory device claim 19, wherein the circuit is further configured to 

remove the fast charges from a portion of the storage layer associated with the target 

memory cell. 
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Reconsideration of this Application is respectfully requested. 
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Application No. 17/324,877 

Claims 1-20 are pending in the application, with claims 1 and 16 being the independent 

claims. No amendment is made in this reply. 

Based on the following remarks, Applicant respectfully requests that the Examiner 

reconsider all outstanding objections and rejections and that they be withdrawn. 

Statement of Substance of Telephonic Examiner Interview 

Examiner Thong Le is thanked for his time during a phone interview held on October 14, 

2022, between the Examiner and Applicant's representative Min Yang (Reg. #78, 149). During the 

interview, the outstanding rejections and the applied references were discussed. No agreement was 

reached regarding allowability of the claims. 

Rejections under 35 U.S.C. § 102 

Claims 1-20 are rejected under 35 U.S.C. § 102(a)(l) as being allegedly anticipated by U.S. 

Publication No. 2019/0371394 to Yang et al. ("Yang"). (Office Action, pp. 35). Applicant 

respectfully traverses these rejections. 

Independent claim 1 recites, inter alia: "applying, on an unselected top select gate of an 

unselected memory string, a prepare voltage during a first time period," "applying, on a selected 

word line associated with the target memory cell, the off voltage during the first time period," and 

"applying, on an unselected word line, a pass voltage during the first time period." Independent 

claim 16 recites similar distinguishing features. The Office Action relies on Yang's Figures 11 C-

1 lE and 15 to allegedly disclose all the features of independent claim 1. (Office Action, p. 3). 

However, while Yang applies the 6V pre-charge voltage to SGD transistors and applies 0V to 

selected word lines during the pre-charge phase (t0-t3), the voltage signal 1511 applied to 
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unselected word lines is 0V during this period. (Yang, iJiJ[0l85]-[0191], FIG. 15, which is 

reproduced below for convenience). Yang only appears to apply the pass voltage to the unselected 

word lines during the program phase (t3-t9) and the verify phase (t9-t16). (Id.) Thus, Yang does not 

anticipate claims 1 and 16. Applicant respectfully requests the anticipation rejection of claims 1 and 

16 be withdrawn and claims 1 and 16 be passed onto allowance. 
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Yang, FIG. 15 (annotated). 

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

reasons as the independent claims 1 and 16 from which they respectively depend, and further in 

Atty. Dkt. No. 4123.0850002 

Micron Ex. 1002, p. 312 
Micron v. YMTC 
IPR2024-00793 



- 8 -
Reply to Office Action of July 26, 2022 

Zilong CHEN 
Application No. 17/324,877 

view of their own respective features. Applicant respectfully requests the rejections of claims 2-20 

be withdrawn and these claims be passed onto allowance. 

Conclusion 

All of the stated grounds ofrejection have been properly traversed, accommodated, or 

rendered moot. Applicant therefore respectfully requests that the Examiner reconsider all presently 

outstanding rejections and that they be withdrawn. Applicant believes that a full and complete reply 

has been made to the outstanding Office Action and, as such, the present application is in condition 

for allowance. If the Examiner believes, for any reason, that personal communication will expedite 

prosecution of this application, the Examiner is invited to telephone the undersigned at the number 

provided. 

Prompt and favorable consideration of this Reply is respectfully requested. 

Date: October 20, 2022 

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

18827525.2 

Respectfully submitted, 

STERNE, KESSLER, GoLDSTEIN & Fox P.L.L.C. 

/Min Yang/ 

Min Yang 
Agent for Applicant 
Registration No. 78,149 
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OR US-20190311772-
A1 OR US-10446244-
B1 OR DE-
112019000164-T5 OR 
US-10269435-B1).did. 

L18 

( (G11C16/0483 OR 
G11C16/10 OR 
G11C16/08 OR 
G11 C11/5628 OR 
G11C11/5671 OR 
G11C16/3427 OR 
G11C16/24 OR 
G11C16/26 OR 
G11 C11/5642 OR 
G11C16/0408 OR 
G11C2211/5641 OR 
G11C16/3459 OR 
G11 C2211/5621 OR 
G11C16/30 OR 
G11C16/3418 OR 
G11C16/14 OR 
G11C16/16 OR 
G11C16/32 OR 
G11C16/3436 OR 
G11C16/3445 OR 
G11 C11/5635 OR 
G11C16/0466 OR 
G11C16/349 OR 

MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 

OR ON ON 

2022/07/19 
04:54 PM 

2022/07/19 
04:59 PM 
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L23 1120 

L24 0 

10/28/2022 11 :41 :43 AM 
VVorkspace: 17324877 

G11 C2211/563 OR 
G11C7/12OR 
G11 C11/4063 OR 
G11C16/12 OR 
G11C16/28 OR 
G11C16/34 OR 
G11C16/3454 OR 
G11C16/3481 OR 
G11 C2211/562 OR 
G11 C2211/5625 OR 
G11 C2211/5642 OR 
G11 C2211/5648 OR 
G11 C5/145 OR 
G11C7/14OR 
G11C7/222 OR 
G11C8/08 OR 
H01 L27/11582 OR 
H01 L27/11556 OR 
H01 L27/1157 OR 
H01 L27/11548 OR 
H01 L27/11595 OR 
H01 L27/11524 OR 
H01 L29/7884 OR 
H01 L27/0255 OR 
H01 L27/115 OR 
H01 L27/11565 OR 
H01 L27/2454 OR 
H01 L27/249 OR 
H01 L45/04 OR 
H01 L45/06 OR 
H01L45/10 OR 
HO 1 L45/145 OR 
H01L45/146 OR 
H01 L27/11529 OR 
G06F11/1012 OR 
G06F11/1072 OR 
G06F11 /186 OR 
G06F12/0246 OR 
G06F12/0866).cpc. OR 
(365/185.17 OR 
365/185.22 OR 
365/185.29 OR 
365/185.01 OR 
365/185.03 OR 
365/185.05 OR 
365/185.18 OR 
365/185.19).ccls.) 

L22 AND (unselect$3 
OR deselect$3) WITH 
select$3 ADJ gate AND 
string$1 AND select$3 
ADJ word ADJ line$1 
AND target AND read 
ADJ voltage AND pass 
ADJ voltage 

L23 AND first ADJ 
tiome ADJ period AND 

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

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

OR ON ON 

OR ON ON 

2022/07/19 
04:59 PM 

2022/07/19 
05:00 PM 
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L25 11 

L26 1174 

L27 150 

L28 44 

10/28/2022 11 :41 :43 AM 
VVorkspace: 17324877 

second ADJ period 

L23 AND first ADJ time 
ADJ period AND 
second ADJ period 

(unselect$3 OR 
deselect$3) WITH 
select$3 ADJ gate AND 
string$1 AND select$3 
ADJ word ADJ line$1 
AND target AND read 
ADJ voltage AND pass 
ADJ voltage 

L26 AND selected ADJ 
word ADJ line WITH 
target WITH cell 

(Artificial Intelligence) 
Similar to: 
17 /324,877 with O CPC 
Selections and O Text 
Selections 
Text: 
(CN-111406288-A OR 
KR-20200062351-A OR 
US-10438671-B1 OR 
KR-102327113-B1 OR 
WO-2019245607-A1 
OR EP-3685383-A 1 OR 
US-20180233207-A1 
OR US-1043867 4-B2 
OR US-9972399-B2 OR 
US-20180033492-A1 
OR WO-2019221791-
A1 OR US-10269570-
B2 OR US-
20190355429-A 1 OR 
US-10522232-B2 OR 
US-10937655-B2 OR 
TW-201946065-A OR 
US-20190206690-A1 
OR KR-20220068541-A 
OR US-20190392894-

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

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

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

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

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

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/07/19 
05:00 PM 

2022/10/28 
10:15 AM 

2022/10/28 
10:16 AM 

2022/10/28 
10:18 AM 
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L29 45 

10/28/2022 11 :41 :43 AM 
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A1 OR CN-111149169-
B OR US-9620232-B2 
OR US-20160232981-
A1 OR US-10825513-
B2 OR CN-113066518-
A OR US-
20190066793-A1 OR 
US-10388381-B2 OR 
US-20210398593-A 1 
OR US-10553298-B1 
OR US-20200035312-
A 1 OR TW-202123244-
A OR WO-2021114011-
A1 OR US-
20210174852-A1 OR 
EP-3891747-A1 OR 
US-20190333592-A1 
OR CN-111149169-A 
OR US-10510425-B2 
OR US-20180277231-
A 1 OR JP-7132444-B2 
OR US-9349478-B2 OR 
JP-2018156714-A OR 
US-11222674-B2 OR 
TW-I728674-B OR CN-
11 0400588-A OR KR-
20190123981-A OR 
KR-102414186-B 1 OR 
KR-20170114349-A OR 
KR-20210120072-A OR 
US-9595345-B2 OR 
US-20190164609-A 1 
OR US-10373687-
B2).did. 

(Artificial Intelligence) 
Similar to: 
17 /324,877 with 3 CPC 
Selections and 2 Text 
Selections 
Text: 
(US-20180233207-A 1 
OR US-1043867 4-B2 
OR US-9972399-B2 OR 
US-20180033492-A1 
OR US-10937655-B2 
OR US-10269570-B2 
OR US-20190206690-
A1 OR KR-
20200062351-A OR 
CN-111406288-A OR 
WO-2019245607-A1 
OR EP-3685383-A 1 OR 
US-10438671-B1 OR 
KR-102327113-B1 OR 
US-20210398593-A 1 
OR US-20160232981-
A 1 OR US-9620232-B2 

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

ON ON 2022/10/28 
10:20 AM 
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L31 0 
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OR KR-20170114349-A 
OR US-20190066793-
A1 OR US-10388381-
B2 OR KR-102414186-
B1 OR WO-
2021261744-A1 OR 
KR-0161413-B1 OR 
KR-20180013111-A OR 
US-20190164609-A 1 
OR US-10373687-B2 
OR TW-I707346-B OR 
US-20220301628-A 1 
ORJP-
WO2006059375-A1 OR 
TW-202215651-A OR 
CN-107393590-B OR 
US-9672917-B1 OR 
WO-2006059375-A1 
OR TW-201804474-A 
OR JP-4698605-B2 OR 
CN-108320772-B OR 
WO-2019221791-A 1 
OR CN-111149169-B 
OR US-200602154 77-
A1 OR US-10971232-
B2 OR CN-107665721-
B OR US-7251161-B2 
OR US-10236064-B2 
OR US-20190051355-
A1 OR CN-113066518-
A OR TW-201946065-A 
OR US-20190355429-
A1 OR US-
20150221387-A1 OR 
US-10522232-B2 OR 
US-20190392894-A1 
OR US-20190122734-
A1).did. 

L29 AND first ADJ time 
ADJ period 

L29 AND first ADJ time 
ADJ period AND read-
verification 

L29 

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

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

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

ON ON 

ON ON 

ON ON 

2022/10/28 
10:46 AM 

2022/10/28 
10:48 AM 

2022/10/28 
10:48 AM 
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( (G11C16/0483 OR 
G11C16/0466 OR 
G11C16/08 OR 
G11C16/10 OR 
G11C16/3459 OR 
G11 C11/5628 OR 
G11C16/30 OR 
G11C16/26 OR 
G11C16/3427 OR 
G11C16/24 OR 
G11C16/32 OR 
G11C16/3418 OR 
G11C11/5671 OR 
G11C16/12 OR 
G11C16/3404 OR 
G11C16/06 OR 
G11C16/34 OR 
G11CS/147OR 
G11C16/0408 OR 
G11C16/14 OR 
G11 C2211/5621 OR 
G11C16/16 OR 
G11C17/08 OR 
G11C11/4074 OR 
G11 C11/4094 OR 
G11 C11/5642 OR 
G11C16/04 OR 
G11C16/0425 OR 
G11C7/14OR 
G11C8/08 OR 
G11C8/14 OR 
G11 C11/5635 OR 
G11C16/0433 OR 
G11C16/0458 OR 
G11C16/20 OR 
G11C16/28 OR 
G11C7/065 OR 
G11C7/10 OR 
G11C7/1006 OR 
G11C7/1051 OR 
G11C7/1078 OR 
G11C7/12OR 
G11C7/22 OR 
G11C8/10 OR 
H01 L27/11582 OR 
H01 L27/11573 OR 
H01 L27/11524 OR 
H01 L27/11568 OR 
H01 L27/1157 OR 
H01 L27/11556 OR 
H01 L21/28141 OR 
H01L27/11519 OR 
H01 L27/11565 OR 
H01L29/40114 OR 
H01 L29/513 OR 
H01 L29/7884 OR 
H01 L29/7926 OR 
H01 L23/528 OR 

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

ON ON 2022/10/28 
10:50 AM 
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L35 36 
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H01 L27/11521 OR 
H01 L27/11529 OR 
H01 L29/40117 OR 
H01 L29/42344 OR 
H01 L29/7883 OR 
H01 L29/7885 OR 
H01 L21/28568 OR 
H01L21/31116 OR 
H01 L21/76802 OR 
H01 L21/76879 OR 
H01 L27/0207 OR 
H01 L27/115 OR 
H01L27/11517 OR 
H01 L27/11526 OR 
H01 L27/11551 OR 
H01 L27/11558 OR 
H01 L27/1156 OR 
H01 L27/11578 OR 
HO 1 L27 /1203 OR 
H01 L27/2454 OR 
H01 L27/249 OR 
H01 L29/0649 OR 
H01 L29/0847 OR 
H01L29/1095 OR 
H01 L29/42328 OR 
H01 L29/7889 OR 
H01 L45/04 OR 
H01 L45/06 OR 
H01 L45/085 OR 
H01L45/1226 OR 
H01L45/146).cpc. OR 
(365/185.17 OR 
365/185.02 OR 
365/185.18 OR 
365/230.03).ccls. OR 
("LEE; HEE YOUL".ine. 
OR "SEO; JI 
HYUN".ine. OR "CHEN; 
HONG-YAN".ine. OR 
"CHEN HONG-
YAN".ine.)) 

L33 AND first ADJ time 
ADJ period AND read-
verification 

L20 

L32 AND L35 

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

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

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

OR ON ON 

OR ON ON 

OR ON ON 

2022/10/28 
10:50 AM 

2022/10/28 
11 :37 AM 

2022/10/28 
11 :38 AM 
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AT, CA, CH, CN, DD, 
DE, EA, EP, ES, FR, 
GB, JP, KR, OA, RU, 
SU, WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

PE2E SEARCH - Search History {Interference) 

Ref# Hits 

N1 1 

10/28/2022 11 :41 :43 AM 
VVorkspace: 17324877 

Search Query DBs 

L33 AND first ADJ time (US-PGPUB; USPAT) 
ADJ period AND read-
verification 

Default Plurals 
Operator 
OR ON 

British rTime Stamp 
Equivalents 
ON 2022/10/28 

10:50 AM 
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4a. Fees submitted: iXIIssue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 
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!Xi Electronic Payment via EFS-Web O Enclosed check O Non-electronic payment by credit card (Attach form PTO-2038) 

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

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

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. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: Zilong CHEN 

Applicant: YANGTZE MEMORY 
TECHNOLOGIES CO., LTD. 

Application No.: 17/324,877 

Filing Date: May 19, 2021 

Confirmation No.: 8686 

Art Unit: 2827 

Examiner: LE, THONG QUOC 

Atty. Docket: 4123.0850002 

Title: METHOD FOR READING THREE-DIMENSIONAL FLASH MEMORY 

Comments on Statement of Reasons for Allowance 

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

Commissioner: 

Mail Stop: Issue Fee 

Applicant thanks the Examiner for indicating the allowability of claims 1-20 in the Notice of 
Allowance dated November 4, 2022. 
Comments on Statement of Reasons for Allowance 

Applicant notes the Examiner's Statement of Reasons for Allowance presented on page 2 of 
the Notice of Allowance. Applicant reserves the right to demonstrate claims 1-20 are allowable over 
the art made of record for further reasons related to any of their recited features. Applicant further 
contends that reservation of this right does not give rise to any implication regarding whether the 
Applicant agrees with or acquiesces in the reasoning provided by the Examiner. 

Date: February 1, 2023 

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

Respectfully submitted, 

STERNE, KESSLER, GoLDSTEIN & Fox P.L.L.C. 

/Min Yang/ 

Min Yang 
Agent for Applicant 
Registration No. 78,149 
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Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

17/324,877 03/07/2023 

26111 7590 02/15/2023 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK A VENUE, N.W. 
WASHINGTON, DC 20005 

PATENT NO. 

11600342 

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

ATTORNEY DOCKET NO. 

4123.0850002 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

8686 

The Patent Term Adjustment is 7 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

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

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

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

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

Zilong CHEN, Wuhan, CHINA; 
Xiang FU, Wuhan, CHINA; 

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

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

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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