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PTOjAiA/15 (10-171 

l\pprnved for use through 11/30/2020. 0MB 0551-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Undf'r the Papi::rwork Redur-tion Act of 1995 no persons are ri::quirf'd to respond to a rol:i::rtion of inforrnation unli::ss it displays a valid O!V113 rontro! nurnber ... . - -· -· - . 

UTILITY Attomev Docket No. 4123.0460002 

PATENT APPLICATION First Named Inventor Zhenyu LU 

"\ 

TRANSMITTAL Title STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Priorft_y f'v1a ii Express® 
\... (Only for nev,, nonprovisionai app!!carions under 37 CFR 1.53{b)) Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See A1PEP chapter 600 concerning utility patent app!fcat!on contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

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

2. □ Applicant asserts small entity status. m □ Assignment Papers 

See 37 crn 1.,27 (cover sheet ,'s< rJocun1ent(s)) 

3. □ Applicant certifies micro entity status. See .37 CFR 1.29. 
Narne of Assignee 

App!icant must attach form PTO/SB/:LS,l. or B or equivalent. Yangtze Memory Technologies Co .. Ud, 

4.0 Specification [Total Pages 20 l 11. □ 37 CH! 3. 73(c) Statement 0 Power of Attorney 
Soth the da!ms and abstract must start on a new page. (when there is an oss1gnee} 

(See NJ PEP§ 608.0l{a) for information on the preferred arrangement) 12. □ English Translation Document 
-0 Drawing(s) (35 IJ.S.C. 113) [Total Sheets 10 l (!f applicable) '.:,, 

6. Inventor's Oath or Declaration f rota! Pages l nD Information Disclosure Statement 
(including substitute statements under 37 CFR .1.64 and assignments (PTOjSB/08 or PT0-1449) 
serving as an oarh or declaration under 37 CFR 1.63(e)) □ Copies of citations attached 
a.o Newly executed (originai or copy) 14. □ Preliminary Amendment 
b.o A copy from a prior application (37 CFR 1.63(d)) 

'IS. □ Return Receipt Postcard 
,.0 Application Data Sheet * See note below. (l'vJPEP § 503) (Should he spec!f!cal!y itemized) 

See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16, □ Certified Copy of Priority Document(s) 
8. CD-ROM or CD-R Ufforeign priority is claimed) 

in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

□ Landscape Table on CD Under .35 U.S.C. 122(bl(2l(B)(i). Applicant must attach form f'TO/SB/35 

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

(if opp!fcafJ/e., items o, ·-- c. ore required) 18. 0 Other: 

a.O Computer Readable Form (CRF) 

b.o Specification Sequence Listing on: 

i. □ CD--ROM or CD-R (2 copies); or 

ii.D Paper 

c.D Statements verifying identity of above copies 

*Note: (1) Benefit c!aims under 37 CFR L78 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 app!icant if the appiicant is an 

assignee> person to whom the inventor is under an obligation to assign, or person who otherwise shows suffident 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 beiow 

Name Donald J. Featherstone 

Address 

City I State I I Zip Code 

Country I Telephone I I Emaii 

Signature /Donald J. Featherstone/ Date 9/10/18 
Name 

Donald J. Featherstone 
Registrntion No. 

33,876 (Print/Type) (Attorney/Agent) 

This collection of inforrnation is required by 37 CFR L5.3(b). The information is required to obtain or retain a benefit by the pubiic. which is to fl!e (and by the USPTO 
to process) an application. Confldemial!ty 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, 
induding 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, /1lexandr1a, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THiS ADDRESS. SEND 
lO: Commissioner for Patents, P.O. Box 1450, Alexandria, Vi>. 2231:!-1450, 

if you need assistance in completing the form, calf .1-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent 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, wt1ich may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and me Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of tt1ese 
records is required by the Freedom of Information Act. 

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. ·122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to tt1e limitations of 37 CFR 1.14, as a routine 
use, to the public if the record was filed in an application which became abandoned or in which the 
proceedings were terminated and which application is referenced by either a published application, an 
application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: LU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Confirmation No.: To Be Assigned 

Art Unit: To Be Assigned 

Application No.: To Be Assigned 

(Continuation of Appl. No. 
PCT/CN2018/098962; Filed: August 6, 2018) 

Examiner: To Be Assigned 

Atty. Docket: 4123.0460002 

Filed: Herei,Fith 

Title: STAIRCASE STRUCTURE FOR l'HE:MORY DEVICE 

Authorization to Treat a Reply as Incorporating an 
Extension of Time Under 37 C.F.R. § 1.136(a)(3) 

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

Commissioner: 

The U.S. Patent and Trademark Office is hereby authorized to treat any concurrent or future 

reply that requires a petition for an extension of time under this paragraph for its timely submission, 

as incorporating a petition for extension of time for the appropriate length of tirne. The U.S. Patent 

and Trademark Office is hereby authorized to charge al I required extension of time fees to our 

Deposit Account No. 19-0036, if such fees are not otherwise provided for in such reply. 

Date: 9/10/18 

1100 New York Avenue, N.vV. 
Washington, D.C. 20005-3934 
(202) 371-2600 
9964817 1.docx 

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/AIA/14 (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. 

Attorney Docket Number 4123.0460002 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention STAIRCASE STRUCTURE FOR MEMORY DEVICE 

The application data sheet is part of the provisional or non provisional 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 1 !? Rirn~W~ ?l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Zhenyu LU 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Provi nee I 
Postal Code I I Countryi I CN 

Inventor 2 !t i@j~~ tl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Jun CHEN 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Provi nee I 
Postal Code I I Countryi I CN 

Inventor 3 !? Rirn~W~ ?l 
Legal Name 

EFS Web 2.2.13 
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PTO/AIA/14 (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. 

Attorney Docket Number 4123.0460002 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Prefix Given Name Middle Name Family Name Suffix 

Xiaowang DAI 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Province I 
Postal Code I I Countryi I CN 

Inventor 4 I i.Mrn~~ l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Jifeng ZHU 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Province I 
Postal Code I I Countryi I CN 

Inventor 5 I Birn~ii l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Qian TAO 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Province I 
Postal Code I I Countryi I CN 

EFS Web 2.2.13 
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PTO/AIA/14 (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. 

Attorney Docket Number 4123.0460002 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Inventor 6 !f i@j~~ l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Yu Ru HUANG 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei !country of Residence i ICN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Provi nee I 
Postal Code I I Countryi I CN 

Inventor 7 ! R~rn2~i l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Si Ping HU 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei !country of Residence i ICN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Provi nee I 
Postal Code I I Countryi I CN 

Inventor 8 !f i@j~~ l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Lan YAO 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei !country of Residence i ICN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

EFS Web 2.2.13 
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PTO/AIA/14 (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. 

Attorney Docket Number 4123.0460002 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention STAIRCASE STRUCTURE FOR MEMORY DEVICE 

City I Wuhan, Hubei I State/Provi nee I 
Postal Code I I Countryi I CN 

Inventor 9 I i.Mrn~~ l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Li Hong XIAO 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Provi nee I 
Postal Code I I Countryi I CN 

Inventor 10 !t Birn~ii tl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

A Man ZHENG 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Provi nee I 
Postal Code I I Countryi I CN 

Inventor 11 !t l~rn~~ ?l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Kun BAO 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei I country of Residence i lcN 

I Mailing Address of Inventor: 

EFS Web 2.2.13 
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PTO/AIA/14 (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. 

Attorney Docket Number 4123.0460002 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Provi nee I 
Postal Code I I Countryi I CN 

Inventor 12 it Bifrn~i#. tl 
Legal Name 

Prefix Given Name Middle Name Family Name 

Haohao YANG 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Wuhan, Hubei I country of Residence i lcN 

Mailing Address of Inventor: 

Address 1 Yangtze Memory Technologies Co., Ltd. 

Address 2 18 Gaoxin 4th Rd., East Lake High-Tech Dev. Zone 

City I Wuhan, Hubei I State/Provi nee I 
Postal Code I I Countryi I CN 

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

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

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

Customer Number 26111 

Email Address 

Application Information: 

Title of the Invention STAIRCASE STRUCTURE FOR MEMORY DEVICE 

}@ij 

Attorney Docket Number 4123.0460002 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

?I 

Total Number of Drawing Sheets (if any) I 10 I Suggested Figure for Publication (if any) I 

EFS Web 2.2.13 

Suffix 
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PTO/AIA/14 (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. 

Attorney Docket Number 4123.0460002 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention STAIRCASE STRUCTURE FOR MEMORY DEVICE 

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 l .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 

Publication Information: 
D 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). 

i-

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 O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 26111 

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

Prior Application Status Pending ! ~ im~ijij I 
Filing or 371 (c) Date 

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

Continuation of PCT/CN2018/098962 2018-08-06 

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

EFS Web 2.2.13 
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PTO/AIA/14 (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. 

Attorney Docket Number 4123.0460002 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the 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). 

! R~m~¥~ I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Code1 (if applicable) 

201710750398.4 CN 2017-08-28 

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

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

This application (1) claims priority to or the benefit of an application filed before March 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 

0 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 
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PTO/AIA/14 (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. 

Attorney Docket Number 4123.0460002 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Authorization or Opt-Out of Authorization to Permit Access: 

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

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

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

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

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (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 
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STAIRCASE STRlJCTURE .FOR lVIElVIORY DEVICE 

CROSS-REFERENCE TO RELi\TED APPLICATIONS 

This application claims priority to PCT Application No. PCT/CN2018/098962 

filed on August 6, 2018, ·which claims priority to Chinese Patent Application No. 

201710750398.4 filed on August 28, 2017, the entire content of which is incorporated 

herein by reference. 

BACKGROUND 

Planar memory cells are scaled to smaller sizes by improving process technology, 

circuit design, programming algorithm, and fabrication process. However, as feature sizes 

of the memory cells approach a lower limit, planar process and fabrication techniques 

become challenging and costly. As a result, memory density for planar memory cells 

approaches an upper limit. 

[0003] A three-dimensional (3D) memory architecture can address the density limitation 

in planar memory cells. The 3D memory architecture includes a memory array and 

peripheral devices for controlling signals to and from the memory array. The 3D memory 

architecture also includes a stack of word lines hoiizontally arranged over a substrate, 

with vertical semiconductor channels that intersect the word lines. The intersection of a 

word line and a vertical semiconductor cha.nnel forms a memory cell. 

BRIEF SUl'vil'vIARY 

[0004] Embodiments of the present disclosure are directed to a staircase structure for a 

memory device (e.g., 3D memory device). The disclosed embodiments provide numerous 

benefits including, hut not limiting to, yield and manufacturing cost improvements. 

[0005] in some embodiments, a semiconductor structure includes a staircase structure 

disposed over a substrate. The staircase stmcture includes a plurality of layer stacks, 

where each layer stack includes a first material layer disposed over a first portion of a 

second material layer. The staircase structure further includes a plurality of landing pads 

respectively disposed on the plurality oflayer stacks, where each landing pad is disposed 
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over a second portion of the second material layer of a respective layer stack. Each of the 

landing pads is adjacent to a respective side of the first material layer and extends over a 

respective top surface of the second material layer. The first material layer is made of an 

insulating material, including silicon oxide, aluminum oxide or a combination thereof. 

The second material layer is made of a first conducfrve material. The plurality oflanding 

pads are made of a second conductive material. The first conductive material can be the 

same or different from the second material. Each of the first and the second conductive 

materials includes tw1gsten, silicide, nickel, titanium, platinum, aluminum, titanium 

nitride, tantalum nitride, tungsten nitride, or a combination thereof. The second material 

layer of each layer stack is disposed over a portion of the first material layer of an 

adjacent layer stack One of the plurality oflanding pads is thicker than the first material 

layer of a corresponding layer stack and is insulated from another landing pad disposed 

on an adjacent layer stack. 

[0006] In some embodiments, a method for forming a semiconductor structure includes 

forming a plurality oflayer stacks over a substrate, where each layer stack includes a first 

material layer over a portion of a second material layer. The method further includes 

forming a hard mask layer over the plurality of layer stacks, forming a staircase structure 

on the plurality oflayer stacks to expose a portion of the first material layer of each layer 

stack, fonning a landing pad over a portion of the second rnaterial layer of the each layer 

stack, and removing the portion of the hard mask layer. The method further includes 

removing the landing pad and the second material layer of the each layer stack to form a 

recess in each layer stack, disposing a conductive material in the recess of each layer 

stack, and forming a dielectric layer over the staircase structure. Tiie formation of the 

landing pad includes removing a portion of the second material layer from a side of each 

layer stack to form a recess, disposing a material layer over the staircase structure to fill 

the recess in each layer stack and removing a portion of the material layer to fonn a 

spacer at the side of each layer stack and a side of the portion of the hard mask layer. The 

formation of the landing pad further includes removing a portion of the first material layer 

of each layer stack using the spacer and the portion of the hard mask layer a<; a mask, 

disposing a dielectric layer over the staircase structure and removing the spacer and a 

portion of the dielectric layer. The disposing of the dielectric layer over the staircase 

structure includes disposing the dielectric layer over a p01iion of the second material 
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layer, a portion of a side of the first material layer and a portion of a side of the spacer. 

The removing of the portion of the hard mask and the portion of the top layer stack in the 

plurality of layer stacks includes using dry etching, wet etching or a combination thereof. 

The trimming the mask stack include etching the mask stack incrementally and inwardly 

from a boundary of the mask stack. The removing of the portion of the hard mask 

includes using a wet etch process with tetramethylammonium hydroxide (TMAH), 

potassium hydroxide (KOH), a base, or a combination thereof. The formation of each 

layer stack and the hard mask layer includes deposition techniques using chemical vapor 

deposition (CVD), physical vapor deposition (PVD), plasma-enhanced CVD (PECVD), 

lovv pressure CVD (LPCVD), sputtering, metal-organic chemical vapor deposition 

(MOCVD), atomic layer deposition (ALD), or a combination thereof. 

[0007] in some embodiments, a memory device includes a memory string disposed over 

the substrate and a staircase structure disposed adjacent to the memory string. The 

staircase structure includes a plurality oflayer stacks, where each layer stack of the 

plurality oflayer stacks includes an insulating layer disposed over a first portion of the a 

conductive layer, ·where a second portion of the conductive layer is in contact with a side 

surface of the insulating layer. The conductive layer of the each layer stack is disposed 

over a portion of the insulating layer of an adjacent layer stack. The second portion of the 

conductive layer is thicker than the first portion of the conductive material layer. 

[0008] Other aspects of the present disclosure can be understood by those skilled in the 

art in light of the description, the claims, and the dravvings of the present disclosure. 

BRIEF DESCRIPTION OF THE DRA \VINGS 

[0009] The accompanying drawings, ·which are incorporated herein and form a part of the 

[0011] 

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 art to make and use the present disclosure. 

FIG. l illustrates a cross-sectional view of a hard mask layer and a plurality of 

dielectric layer pairs over a substrate, according to some embodiments. 

FIG. 2A illustrates a cross-sectional view of a staircase structure, according to 

some embodiments. 
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[0012] FIG. 2B illustrates a cross-sectional view of a staircase structure, according to 

some ernbodiments. 

[0013] FIG. 3 illustrates a cross-sectional view- of a staircase stmcture \vith a material 

layer disposed therein, according to some embodiments. 

[0014] FIG. 4 illustrates a cross-sectional vievv of a staircase structure with spacers, 

according to some embodiments. 

[0015] FIG. 5 illustrates a cross-sectional view of a staircase structure after removal of an 

insulating layer, according to some embodiments. 

[0016] FIG. 6 illustrates a cross-sectional view of a staircase structure with a dielectric 

layer disposed thereon, according to some embodiments. 

[0017] FIG. 7 illustrates a cross-sectional view of a staircase structure with landing pads, 

according to sorne embodiments. 

[0018] FIG. 8 illustrates a cross-sectional view of a staircase structure with a dielectric 

layer disposed thereon, according to some embodiments. 

[0019] FIG. 9 is a flowchart of a method for forming a memory device, according to 

[0020] 

some ernbodiments. 

DETAILED DESCRIPTION 

Although specific configurations and arrangements are discussed, it should he 

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

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 

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

[0021] 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 he '.vithin the kno,.vledge of a person skilled in the art to 

affect such feature, structure or characteristic in connection v,-ith other embodiments 

whether or not explicitly described. 
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In general, terminology ca.n be understood at least in part from usage in context. 

For example, the tenn "one or rnore" 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, tenns, such as "a," "a.n," 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, allm,v for existence of additional 

factors not necessarily expressly described, again, depending at least in part on context. 

[0023] The meaning of "on,"' "above," and "over" in the present disclosure should be 

interpreted in the broadest ma.nner such that '·on" not only means ''directly on" 

something, but also includes the meaning of "on" something with an intermediate feature 

or a layer therebetween. JVforeover, "above'' or "over'' not only means "above" or "over" 

something, but can also include the meaning it is "above" or "over'· something with no 

intermediate featw-e or layer therebetween (i.e., directly on something). 

[0024] Further, spatially relative terms, such as "beneath," "below," "lower," "above," 

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

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

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

in use or operation 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. 

[0025] As used herein, the tenn "substrate" refers to a material onto vvhich subsequent 

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

top smface of the substrate is ,vhere a semiconductor device is formed, and therefore the 

serniconductor device is formed at a top side of the substrate. 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 w1patterned. 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. 
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[0026] 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 w1derly ing or overlying structure, or 

can have an extent less than the extent of an underlying or overlying structure. Further, a 

layer can be a region of a homogeneous or inhomogeneous continuous structure that has a 

thickness less than the thickness of the continuous structure. For example, a layer can be 

located between any set of horizontal planes between, or at, a top surface and a bottom 

surface of the continuous structure. A layer can extend horizontally, vertically, and/or 

along a tapered surface. A substrate can be a layer, can include one or more layers therein, 

and/or can have one or more layer thereupon, thereabove, and/or therebelow. A layer can 

include multiple layers. For example, an interconnect layer can include one or more 

conductor and contact layers (in which contacts, interconnect lines, and/or vias are 

formed) and one or more dielectric layers. 

[0027] 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 operation, set during the 

desi1:,111 phase of a product or a process, together with a range of values above and/or 

below the desired value. TI1e range of values can be due to slight variations in 

rnanufacturing 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 serniconductor device. Based on the particular technology node, the term 

"about" can indicate a value of a given quantity that varies v,'ithin, for exan1ple, 10--JO(~'l> 

of the value (e.g., :llO~'o, :r.20%, or ,+,30% ofihe value). 

[0028] In the present disclosure, the term ''hoiizontal/horizontally/lateral/laterally" means 

nominally parallel to a lateral surface of a substrate. 

[0029] As used herein, the term "3D mernory device" refers to a semiconductor device 

\vith 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. As used herein, the 

term '·vertical/vertically" rneans nominally perpendicular to the lateral surface of a 

substrate. 
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In some embodiments, a NAND string or a 3D memory device includes a 

semiconductor channel (e.g., a silicon channel) that extends vertically through a plurality 

conductor/dielectric layer pairs, where the semiconductor channel is surrounded by a 

dielectric stack. The plurality of conductor/dielectric layer pairs are also referred to herein 

as an "alternating conductor/dielectric stack." The conductor layer of the alternating 

conductor/dielectric stack can be used as a word line (e.g., to electrically connect one or 

more control gates). An intersection of a 'Nord line and the semiconductor channel forms 

a memory cell. Vertically-oriented memory strings require a.n electrical connection 

between a word line and an access line (e.g., back end of line (BEOL) interconnection) to 

select a memory cell along the memory string for read and wiite functions, \vhere the 

electrical connection is provided by forming a staircase strncture at the plurality of 

conductor/dielectric pairs. 

The 3D memory device can include a plurality of staircase structures disposed 

adjacent to a plurality of memory strings for word line fan-out according to some 

embodiments. As the demand for higher storage capacity continues to increase, the 

number of vertical levels of the staircase structures also increases. As a result, when 

applying a BEOL process to form interconnects on the staircase structures, an upper 

portion of the staircase structures is exposed to the BEOL process for a longer period of 

time than a lower portion of the staircase strnctures. TI1is differential in BEOL exposure 

time increases the process variation of the final 3D memory device, thus introducing 

challenges in balancing manufacturing yield and process complexity/cost. 

In the present disclosure, a staircase structure refers to a set of surfaces that 

include at least two horizontal surfaces (e.g., along an x-y plane) and at least two vertical 

surfaces (e.g., along a z-axis) Each horizontal surface is adjoined to a first vertical 

surface that extends upward from a first edge of the horizontal smface, and is also 

adjoined to a second vertical surface that extends dm:vmvard from a second edge of the 

horizontal surface. Each of the horizontal surfaces is referred as a '·step" or "stair" of the 

staircase structure. A horizontal direction can refer to a direction (e.g., the x-axis or they­

axis) parallel with a top surface of the substrate (e.g., the substrate that provides the 

fabrication platfrm:n for formation of structures over it). A vertical direction can refer to a 

direction (e.g., the z-axis) perpendicular to the top surface of the structure. 
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The staircas;e structure can be formed from a plurality of layer stacks by 

repetitively etching and trimming the each layer stack using a mask layer, where each 

layer stack is also referred to as a "staircase layer'" ( or "SC layer"') of the staircase 

structure in the present disclosure. A step of the staircase structure exposes a portion of a 

top surface of a layer stack (e.g. a SC layer) of the plurality oflayer stacks. In some 

embodiments, the staircase structure includes a plurality oflayer stacks. 

[0034] FlG. l illustrates a structure 100 \Vith an alternating layer stack formed over a 

substrate l O 1 and a hard mask layer 106 formed over the alternating layer stack. A layer 

stack within the alternating layer stack can include a dielectric layer pair with an 

insulating layer 102 over a sacrificial layer l 04. In some embodiments, sacrificial layer 

104 can be disposed over insulating layer l 02. Insulating layer l 02 can include silicon 

oxide. Sacrificial layer 104 can include silicon nitride. In some ernbodirnents, a thickness 

of insulating layer 102 or sacrificial layer 104 is between 10 nm and 200 nm In some 

embodiments, a thickness of hard mask layer 106 is between 10 nm and 200 nm. In some 

embodiments, the layers in the alternating layer stack can be different thicknesses. 

[0035] In some ernbodiments, substrnte 101 includes any suitable material fi)r supporting 

a memory structure (e.g., 3D memory structure) For example, substrate 101 can include 

silicon, silicon germanium, silicon carbide, silicon on insulator (SOI), germanium on 

insulator (GOT), glass, gallium nitride, gallium arsenide, any suitable m-V compounds, 

any other suitable material, or combinations thereof. 

[0036] In some embodiments, sacrificial layer 104 can include any suitable material 

[0037] 

[0038] 

different from insulating layer 102. For example, sacrificial layer 104 can include poly­

crystalline silicon, silicon nitride, poly-crystalline germanium, poly-crystalline 

germanium-silicon, any other suitable materials, or combinations thereof. In some 

embodiments, sacrificial layer l 04 can include silicon nitride. 

insulating layer l 02 can include any suitable insulating rnaterials, such as silicon 

oxide or aluminum oxide. 

In some embodiments, sacrificial layer 104 can be a conductive material layer. 

The conductive material layer can include any suitable conductive material. In some 

embodiments, the conductive material layer can include poly-crystalline silicon, tungsten, 

silicide, nickel, titanium platinum, aluminum, titanium nitride, tantalum nitride, tungsten 

nitride, any other suitable material, or combinations thereof. 
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In some embodiments, hard mask layer 106 can be a poly-crystalline 

semiconductor layer including poly-crystalline silicon, poly-crystalline germanium, poly­

crystalline germanium-silicon, any other suitable materiaL or combinations thereof. In 

some embodiments, hard mask layer l 06 can be a metal layer, including cobalt, nickel, 

tungsten, copper, or silver. In some ernbodiments, hard rnask layer 106 can be a metal 

silicide layer, including CoSix, Ni Six, or WSix. In some embodiments, hard mask layer 

l 06 can be an organic material layer formed by spin-coating or self-assembling of organic 

molecules. 

The formation of insulating layer l 02, sacrificial layer 104, and hard rnask layer 

106 can include any suitable deposition methods such as, for example, chemical vapor 

deposition (CVD), physical vapor deposition (PVD), plasma-enhanced CVD (PECVD), 

low pressure chemical vapor deposition (LPCVD), sputtering, metal-organic chemical 

vapor deposition (MOCVD), atomic layer deposition (AU)), sputtering, thermal 

evaporation, e-beam evaporation, molecular beam-epitaxy (MBE), any other suitable 

deposition method, or combinations thereof. In some embodiments, insulating layer 102, 

sacrificial layer 104, the conductive material layer, and hard mask layer 106 are each 

formed by CVD. In some embodiments, the formation of hard mask layer 106 further 

includes applying a thermal anneal process to form a silicide layer. 

FI Gs. 2A-2B illustrate a cross-sectional view of staircase structures 200A and 

200B, according to some embodiments. Staircase structure 200A includes a hard mask 

206 and a plurality of layer stacks 202/204. Each layer stack 202/204 is also referred to 

herein as an "SC layer." The steps in staircase structure 200A is formed by repeating an 

etch-trim process on structure 100 using a mask stack (not shovvn) After the formation of 

the steps, the mask stack is removed. In some embodiments, a step exposes a portion of a 

top surface of an SC layer. In some embodiments, a step exposes a side of a SC layer. In 

some embodiments, after repeating the etch-trim process, a portion of a top-rnost SC layer 

of staircase structure 200A is exposed and another portion of the top-most SC layer is 

covered by hard mask layer 206. An etch process is also applied to laterally etch a portion 

of sacrificial layer 204 of each SC layer. As a result, each step of staircase structure 200B 

has a recess (e.g. recess 220, 222, 224 ... , etc.). In some embodiments, a lateral dimension 

of each recess is between 10 nm and 300 nm In some embodiments, a lateral dimension 

''a" of each step is between 100 nm and 1500 nm 
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In some embodiments, the mask stack (not shovvn in FIG. 2A) can include a 

photoresist or carbon-based polymer material In some embodiments, the mask stack is 

removed after forming staircase structure 200A. The etch-trim process includes an etch 

process and a trim process. In some embodiments, the etch process includes using any 

suitable etchants (e.g., wet etch and/or dry etch) to sequentially remove a portion of hard 

mask layer 106 and a portion of the layer stack, including a portion of insulating layer 

102 and a portion of sacrificial layer 104. For example, as shown in F1G.2A, hard mask 

layer 206, insulating layer 202, and sacrificial layer 204 are formed after removing a 

portion of hard mask layer 106, a portion of insulating layer 102, and a portion of 

sacrificial layer 104. 

[0043] In the etch process, an etchant for insulating layer 102 has; a higher etching 

selectivity over sacrificial layer 104, and/or vice versa. In some embodiments, the etchant 

for hard mask layer 106 has a higher etching selectivity over insulating layer 102 and 

sacrificial layer 104, and/or vice versa. Accordingly, an underlying layer stack can 

function as an etch-stop layer so that a single layer stack is patterned/etched, according to 

some ernbodirnents. In some embodiments, insulating layer l 02 and sacrificial layer 104 

are etched using an anisotropic etch process, such as reactive ion etch (RTE) or other dry 

etch process. In some embodiments, the etchant includes carbon-fluorine (CF4) based 

gases or hexatluoroethane (C2F6) based gases. In some embodiments, an etchant includes 

phosphoric acid and can be used to remove both insulating layer l 02 and sacrificial layer 

104. The methods and etchants to remove the layer stack described herein are exemplary. 

Other methods and etchants are within the spirit and scope of the present disclosure. 

[0044] The trirn process includes applying a suitable etch process (e.g., an isotropic dry 

[0045] 

etch or a wet etch) on the mask stack at directions parallel to a surface of the substrate. 

The mask stack is etched incrementally and imvardly from a boundary of the mask stack. 

The amount of trimrned mask stack can be related to the lateral dimension "a" of each 

steps of staircase structure 200A. 

The process for fonning the recess structure (e.g. recess 220, 222, 224 ... , etc.) 

uses an etch process similar to the etching techniques for removing sacrificial layer 104 as 

described above. In some embodiments, the process etches sacrificial layer 204 at a 

higher etching rate than that of insulating layer 202 or hard mask layer 206. 
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FIG. 3 illustrates a cross-sectional viev,- of a staircase structure 300 ,vith a material 

layer 3 l 0 disposed thereon, according to some ernbodiments. Material layer 310 is 

conformally disposed on staircase structure 200B, including on a top srnface of hard mask 

layer 206, a side of hard mask layer 206, a top surface of each SC layer (e.g. each step) of 

staircase structure 200B, and a recess of the each SC layer. In some embodiments, 

material layer 310 fills each recesses of staircase structure 200B. Material layer 310 can 

be made of sirnilar material as hard mask layer l 06, where the formation of material layer 

310 can be similar to that of hard mask layer 106. In some embodiments, a thickness of 

material layer 310 is thicker than that of sacrificial layer 204. In some embodiments, a 

thickness of material layer 310 is thinner than that of the SC layer. 

[0047] FIG. 4 illustrates a cross-sectional view of a staircase structure 400 with spacers 

410, according to some embodirnents. Each of spacers 410 is formed at a side of each SC 

layer of staircase structure 300. In some embodiments, spacer 410 is formed at a side of 

hard mask layer 206. Spacer 410 is formed by removing a p01iion of material layer 310 

from staircase structure 300 using similar techniques as removing hard mask layer l 06. In 

some ernbodirnents, rnaterial layer 310 is removed from a top surface of staircase 

structure 300 and a top surface of hard mask layer 206. In some embodiments, spacer 410 

fills a recess ( e.g. recess 220, 222, or 224) of each SC layer of staircase structure 300. In 

some embodiments, spacer 4 l 0 covers a side of sacrificial layer 204 of each SC layer of 

staircase structure 300. In some embodiments, spacer 410 covers a portion of a side of 

insulating layer 202 of each SC layer of staircase structure 300. In some embodiments, 

spacer 410 and hard mask layer 106 are made of the same material. 

[0048] FIG. 5 illustrates a cross-sectional view of a staircase structure 500 after rernoval 

of a poiiion of insulating layer 202, according to some embodiments. In FIG. 5, the 

portion of insulating layer 202 of each SC layer of staircase structure 400 is removed 

using spacers 410 and hard mask layer 206 as rnasks. insulating layer 502 is formed after 

removing the portion of insulating layer 202 using similar techniques as removing 

insulating layer 102. As illustrated in FIG. 5, each SC layer of staircase structure 500 

exposes a portion of a top surface of sacrificial layer 204 a.nd spacer 410 of each SC layer. 

In some embodiments, a side of insulating layer 502 of each SC layer of staircase 

structure 500 is exposed. 
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FIG. 6 illustrates a cross-sectional view of a staircase structure 600 with a 

dielectric layer 620 disposed thereon, according to sorne embodiments. Dielectric layer 

620 covers a top surface of staircase structure .500 and a portion of a side of staircase 

structure 500. In some embodiments, dielectric layer 620 covers a portion of each spacer 

410 of staircase structure 500. In some embodiments, dielectric layer 620 covers a top 

surface of hard mask layer 206, a portion of a top surface of sacrificial layer 204, and a 

portion of a side of insulating layers .502 of each SC layer of staircase stmcture .500. ln 

some embodiments, dielectric layer 620 has poor step-coverage on staircase structure 

500. For example, the poor step-coverage includes a thickness of dielectric layer 620 that 

is substantially thinner at a side of staircase stmcture 600 than that at a top surface of 

staircase structure 600. In some embodiments, dielectric layer 620 is discontinuous 

betvveen each SC layer of staircase structure 600. In some ernbodirnents, a portion of 

spacer 410 or a portion of a side of insulating layer .502 of each SC layer of staircase 

stmcture 600 is exposed. 

In some embodiments, dielectric layer 620 can be a nitride layer, including silicon 

nitride, silicon oxynitride, any suitable materials, or combinations thereof. Tn sorne 

embodiments, dielectric layer 620 and each sacrificial layer 204 of staircase structure 600 

are made of the same material. In some embodiments, a thickness of dielectric layer 620 

at a top surface of staircase structure 600 is thinner than that of insulating layer 502 of 

each SC layer of staircase structure 600. Dielectric layer 620 can be formed using 

deposition techniques including, but not limiting to plasma-enhanced CVD (PECVD), 

low pressure CVD (LPCVD), physical vapor deposition (PVD), high density plasma 

(HDP), atomic layer deposition (ALD), any suitable deposition techniques, or 

combinations thereof 

!0051] FIG. 7 illustrates a cross-sectional view of a staircase structure700 '.vith landing 

pads 720, according to sorne embodiments. In FIG. 7, spacers 410 and a portion of 

dielectric layer 620 are removed from staircase stmcture 600. After removing spacers 410 

and the portion of dielectric layer 620, a landing pad 720 is formed over each SC layer of 

staircase structure 700. As shmvn in FIG. 7, landing pad 720 is in contact with sacrificial 

layer 204 of each SC layer of staircase structure 700. Both landing pad 720 and sacrificial 

layer 204 of the SC layer are disposed over a portion of insulating layer 502 of another 

vertically adjacent SC layer. In some embodiments, landing pad 720 is formed over hard 
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mask layer 206. In some embodiments, landing pad 720 of a SC layer is thicker than 

insulating layer 502 of the SC layer. Landing pad 720 can also be discontinuous frorn 

another landing pad 720 disposed on another vertically adjacent SC layer. In some 

embodiments, landing pad 720, dielectric layer 620 and sacrificial layer 204 are made of 

the same material. 

[0052] Removal of spacers 410 and the portion of dielectric layer 620 can use an etch 

process similar to that which removes hard mask layer 106 and sacrificial layer 104, 

where the etch process has high etching selectivity to insulating layers 502 as described 

above. In some embodiments, more than tvvo etch processes are applied to etch dielectric 

layer 620 and spacers 410, in which the etch processes have high etching selectivity to 

insulating layers. 

[0053] FIG. 8 illustrates a cross-sectional view of a staircase structure 800 with a 

dielectric layer 825 disposed thereon, according to some embodiments. Staircase structure 

800 is formed by removing hard mask layer 206 from staircase structure 700. Further, a 

wordline lay er 804 for each SC layer of staircase structure 800 is formed by replacing 

landing pad 720 and sacrificial layer 204 of each step of staircase structure 700 with one 

or more conducting material layers, including poly-crystalline silicon, tungsten, silicide, 

nickel, tungsten, titanium, platinum, aluminum, titanium nitride, tantalum nitride, 

tungsten nitride, any other suitable rnaterial, or combinations thereof As shmvn in FIG. 8, 

\vordline layer 804 includes landing pad 820 and conductive layer 840. Wordline layer 

804 of an SC layer is disposed over a portion of insulating layer 502 of another vertically 

adjacent SC layer. In some embodiments, a length of wordline layer 804 is shorter in a 

horizontal direction (e.g., x-direction) than that of insulating layer 502 of another 

vertically adjacent SC layer. In some embodiments, landing pad 820 is thicker than 

insulating layer 502 and is insulated from another landing pad 820 disposed on another 

vertically adjacent SC layer. A dielectric layer 825 is disposed on staircase structure 700. 

Each wordline layer 804, including landing pad 820 and a conductive layer 840, of 

staircase structure 800 can control a portion of a memory string in the stacked storage 

region of a memory device (e.g., JD memory device). In some embodiments, each 

·wordline layer 804 of staircase structure 800 is a wordline of the memory device, where 

conductive layer 840 contacts a portion of a memory string of a memory device, and 

landing pad 820 contacts a portion of a side of insulating layer 502. In some 
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embodiments, a thickness oflanding pad structure 820 of word line 804 is thicker tha.n 

that of conductive layer 840 of wordline layer 804. in some embodiments, an edge of 

wordline layer 804 of each step of staircase structure 800 has landing pad structure 820, 

where landing pad 820 is made of the same or different conductive material as; conductive 

layer 840. 

[0054] In some embodiments, hard mask layer 206 of staircase structure 700 is removed 

using a wet etch process. ln some embodiments, an etchant used in the wet etch process 

includes tetramethylammonium hydroxide (TMAB). In some embodiments, a landing pad 

720 over hard mask layer 206 is lifted-off after the wet etch process. In some 

embodiments, hard mask layer 206 is removed using similar techniques as removing hard 

mask layer 106. 

[0055] in some embodiments, replacement oflanding pad 720 and sacrificial layer 204 of 

[0056] 

each SC layer with the conductive material includes formation of one or more recesses in 

each SC layer by removing landing pad 720 and sacrificial layer 204 from each SC layer, 

followed by filling the one or more conductive material layers in the one or more 

recesses. The removal of landing pad 720 or sacrificial layer 204 can be similar to the 

techniques of removing sacrificial layer 104. In some embodiments, the removal of 

la.nding pad 720 uses different techniques from the removal of sacrificial layer 204. The 

filling of the conductive material can be similar to the techniques of depositing metallic 

hard mask layer 106. In some embodiments, the filling of a recess formed by the removal 

of landing pad 720 uses different techniques and/or conductive material from the filling 

of another recess formed by the removal of sacrificial layer 204. 

In some ernbodiments, the formation of dielectric layer 825 uses similar 

techniques as forming insulating layer 102 or sacrificial layer 104. In some embodiments, 

the formation of dielectric layer 825 uses a spin-coating process. ln some embodiments, 

dielectric layer 825 includes any suitable dielectric rnaterials, such as silicon oxide or a 

spin-on-dielectric material. In some embodiments, the formation of dielectric layer 82.5 

further includes a planarization process, such as chemical-mechanical planarization 

(CMP). In some embodiments, dielectric layer 825 is made of the same material as 

insulating layer l 02 or sacrificial layer 104. In some embodiments, dielectric layer 825 is 

disposed on each step of staircase structure 800. 
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FIG. 9 is a flowchart of a method 900 for forming a memory device (e.g., 3D 

memmy device), according to some ernbodirnents. The operations of rnethod 900 can be 

used to form memory device structures illustrated in FIGs. 1-8. The operations shown in 

method 900 are not exhaustive and that other operations can be performed as well before, 

after, or between any of the illustrated operations. in some embodiments, some operations 

of exemplary method 900 can be omitted or include other operations that are not 

described here for simplicity. In some embodiments, operations of method 900 can be 

performed in a different order and/or vary. 

[0058] In operation 91 0, an alternating stack and a hard-mask layer are formed over a 

substrate. The substrate can include any suitable material for forming a memory 

stmcture------e.g., a 3D memory device. For example, the substrate can include silicon, 

silicon germanium, silicon carbide, SOI, GOI, gla5s, gallium nitride, galliurn arsenide, 

plastic sheet, and/or other suitable m-V compound. 

[0059] In operation 910, a layer stack in the altematin g layer stack can include a 

dielectric layer pair with a first material layer a.nd a second material layer. In some 

embodiments, the first material layer can he an insulating layer. The second material layer 

can be an sacrificial layer or a conductive material layer. The sacrificial layer can include 

materials such as silicon nitride, poly-crystalline silicon, poly-crystalline germanium, 

poly-crystalline germanium-silicon, any other suitable material, or combinations thereof. 

The insulating layer can include silicon oxide, aluminum oxide, or other suitable 

materials. The conductive material layer can include tungsten, titanium nitride, tantalum 

nitride, t1mgsten nitride, any other suitable material, or combinations thereof. Each of the 

insulating, sacrificial, and conductive rnaterial layers can include materials formed by one 

or more thin film deposition processes including, but not limiting to, CVD, PVD, ALD, 

or any combinations thereof. 

[0060] The hard mask layer can be a poly-crystalline semiconductor layer, including 

poly-crystalline silicon. In some embodiments, the hard mask layer can be a metal layer, 

such as cobalt, nickeL tungsten, copper, or silver. In some embodiments, the hard mask 

layer can he a silicide layer, including CoSix, NiSix, or WSix . In some embodiments, the 

hard mask layer can be an organic material layer. The hard mask layer can be formed 

using similar techniques as forming the alternating layer stack. In some embodiments, the 

formation of the hard mask layer includes a thermal anneal process. 
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In operation 920, a staircase structure is formed, where a layer of each layer stack 

in the staircase structure is recessed. Each step of the staircase structure can be formed by 

repeating an etch-trim process using a mask stack. In some embodiments, the mask stack 

ca.n include a photoresist or carbon-based polymer material. The etch-trim process 

includes an etch process and a trim process. In sorne embodiments, the etch process 

etches a portion of the hard mask layer and a portion of the layer stack. ln some 

embodiments, the etch process etches a pmiion of the hard mask layer and a portion of a 

plurality oflayer stacks. In some embodiments, one or more etchants are used in the etch 

process, and each of the etch ants etches the first material layer at a higher etch rate than 

the second material layer or the hard mask layer. In some embodiments, the one or more 

etchants etches one of the first material layer, the second material layer and the hard mask 

layer at a higher etch rate than the other two of the first material layer, the second material 

layer and the hard mask layer. In some embodiments, the etch process can con1Tol the 

formation of steps of the staircase structure because high etching selectivity between the 

first and the second material layer allows the etch process to stop on a surface of a layer 

stack of the alternating layer stack. 

[0062] The trim process includes a suitable etch ( e.g., an isotropic dry etch or a wet etch) 

[0063] 

of the mask stack and is performed at a direction parallel to a surface of the substrate. The 

amount of trimmed mask stack can be related to the lateral dirnensions of the staircase 

structure. After the repetitive etch-trim process, the resulting staircase structure includes a 

plurality oflayer stacks (or plurality of SC layers). In some embodiments, the staircase 

structure includes a plurality of steps, ,vhere each of the steps exposes a side and a portion 

of a top surface of each SC layer. In some embodiments, the height of each of the steps is 

one level, which is equal to the thickness of a SC layer. 

Further, in operation 920, a layer of each SC layer is recessed. The recess process 

uses similar techniques as etching the alternating layer stack. In some embodiments, a 

sacrificial layer of each SC layer is recessed using the recess process. In some 

embodiments, the recess process etches a sacrificial layer of each SC layer and has higher 

etching selectivity to an insulating layer of each SC layer and the hard mask layer. As a 

result the staircase structure includes a plurality of steps, where a SC layer exposed by a 

step has a lateral recess structure. The formation of the staircase structure is described 

above with respect to FI Gs. 2A-2B. 
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In operation 930, a spacer is formed at a side of each step of the staircase 

structure. A material layer is disposed on the staircase structure. In some embodiments, 

the material layer fills a recess in each of the SC layers. In some embodiments, the 

material layer is conformally disposed on the staircase structure. In some embodiments, 

the material layer is made of a similar material as the hard mask layer. in some 

embodiments, formation of the material layer uses similar techniques as forming the hard 

mask layer. 

Further, in operation 930, a portion of the material layer is removed to form a 

spacer at a side of each of the SC layers. The removal of the material layer uses similar 

techniques as removing the hard mask layer. In some embodiments, the material layer is 

completely removed from a top of each of the SC layers. In some embodiments, the 

rnaterial layer is cornpletely removed from a top of the hard mask layer. In some 

embodiments, the spacer fills in the recess of each of the SC layers. The spacer and the 

hard mask layer can be made of the same material. The formation of the spacers is 

described above with respect to FIG-s. 3-4. 

[0066] In operation 940, a portion of a layer of each of the SC layers is rernoved using the 

spacers and hard mask layer as a mask. In some embodiments, a portion of an insulating 

layer of each of the SC layers is removed. The removal of the portion of the layer of each 

of the SC layers uses similar techniques as removing the alternating layer stack. An 

example of operation 940 is described above with respect to FIG 5. 

[0067] In operation 950, a landing pad is fonned at each layer stack of the staircase 

structure. A dielectric layer is disposed to cover a top surface and a portion of a side of 

the staircase structure, including a portion of a side of each spacer and a side of an 

insulating layer of each of the SC layers. The dielectric layer is substantially thinner at a 

side of the staircase structure than at a top surface of the staircase structure. In some 

embodiments, the dielectric layer is discontinuous between steps of the staircase 

structure. The dielectiic layer can be a nitride layer. ln some embodiments, the dielectric 

layer and the sacrificial layer are made of the same materiaL where forming the dielectric 

layer uses similar techniques as forming the sacrificial layer. 

[0068] Operation 950 further includes removing a portion of the dielectric layer and the 

spacer to form a landing pad on each of the SC layers. The removal of the spacer and the 

dielectric layer uses an etch process similar to that for forming the staircase structure from 
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the alternating layer stack and the hard mask layer. In some embodiments, the dielectric 

layer is completely removed from a side of each of the SC layers. In some embodiments, 

after removing the spacer and the portion of the dielectric layer, the dielectric layer 

remaining on each of the SC layer forms the landing pad. The landing pad and the 

sacrificial layer can be made of the same material. TI1e frm:naiion oflanding pads is 

described above with respect to FlGs 6-7. 

[0069] In operation 960, a wordline layer at each layer of the staircase structure is 

[0070] 

formed. For example, the hard mask layer on a top surface of the staircase structure can 

be removed using an etch process. The etch process can include a vvet etch process using 

tetramethylammonium hydroxide (TMAH). ln some embodiments, the etch process lifts­

off a landing pad at a top of the hard mask layer. Operation 960 further includes forming 

word lines of the memory device (e.g., 3D memory device) by replacing each ofihe 

landing pads and the insulating layers of each of the SC layers \vith one or more 

conductive material. This replacement starts from forming a recess at each SC layer of the 

staircase by removing the landing pad and the insulating layer of each SC layer. The one 

or more conductive material is disposed in the recess of each SC layer to form a word line 

in the staircase stmcture. After forming the word lines, a dielectric layer is disposed over 

the staircase structure for the BEOL interconnect process. 

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, without departing from the general 

concept of the present disclosure. TI1erefore, 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. lt is to be understood that the 

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

such that the terminol01:,ry or phraseology of the present specification is to be interpreted 

by the skilled artisan in light of the disclosure and guidance. 

[0071] Embodiments of the present disclosure have been described above with the aid of 

f1.mctional building blocks illustrating the irnplementation 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 
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be defined so long as the specified functions and relationships thereof are appropriately 

performed. 

The Summary and Abstract sections can set forth one or more but not all 

exemplary embodiments of the present disclosme and thus are not intended to limit the 

present disclosure and the appended clairns. 

[0073] 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 follovving claims and their equivalents. 
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\:\-'HAT IS CLAIMED IS: 

l A semiconductor stmcture, comprising: 

a substrate; and 

a staircase structure disposed over the substrate, wherein the staircase structure 

compnses: 

a plurality oflayer stacks, each layer stack comprising a first material layer 

disposed over a first portion of a second material layer: and 

a plurality of landing pads respectively disposed on the plurality of layer 

stacks, each landing pad disposed over a second portion of the second material 

layer of a respective layer stack. 

2. The semiconductor structure of claim 1, wherein each of the plurality of landing pads is 

adjacent to a respective side of the first material layer. 

3. The serniconductor structure of claim 1, wherein each of the plurality of landing pads 

extends over a respective top surface of the second material layer. 

4. The semiconductor structure of claim 1, wherein the first material layer comprises an 

insulating material, the second material layer comprises a first conductive material, and 

each of the plurality oflanding pads comprises a second conductive material. 

5. The semiconductor structure of claim 4, wherein the first conductive material is the same 

as or different from the second conductive material. 

6. The semiconductor structure of claim 4, wherein: 

the insulating material layer comprises silicon oxide, almninum oxide, or a 

combination thereof; and 

each of the first and the second conductive material layers comprises tungsten, 

silicide, nickel, titanium, platinum, aluminum, titanium nitride, tantalum nitride, tungsten 

nitride, or a combination thereof 
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7. The semiconductor structure of claim 1, wherein the second material layer of each layer 

stack is disposed over a portion of the first rnaterial layer of an adjacent layer stack. 

8. The semiconductor structure of claim 7, wherein one of the plurality of landing pads is 

thicker than the first material layer of a corresponding layer stack and is insulated from 

another landing pad disposed on a.n adjacent layer stack. 

9. A method for forming a semiconductor structure, comprising: 

forming a plurality of layer stacks over a substrate, wherein each layer stack 

comprises a first material layer disposed over a second material layer ; 

forming a hard mask layer over the plurality of layer stacks; 

fanning a staircase structure on the plurality oflayer stacks to expose a portion of 

the first material layer of each layer stack; 

forming a landing pad over a portion of the second material layer of the each layer 

stack; and 

removing the portion of the hard mask layer. 

l 0. The method of claim 9, further comprising: 

removing the landing pad and the second material layer of the each layer stack to 

form a recess in each layer stack; 

disposing a conductive material in the recess of each layer stack; and 

forming a dielectric layer over the staircase strncture. 

11. The method of claim 9, ·wherein forming the landing pad comprises: 

removing a portion of the second material layer from a side of each layer stack to 

form a recess: 

disposing a material layer over the staircase structure to fill the recess in each 

layer stack: and 

removing a portion of the material layer to form a spacer at the side of each layer 

stack and a side of the portion of the hard mask layer. 

12. The method of claim 11, \vherein fom1ing the landing pad further comprises: 
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removing a portion of the first material layer of each layer stack using the spacer 

and the portion of the hard mask layer as a mask; 

disposing a dielectric layer over the staircase structure; and 

removing the spacer and a portion of the dielectric layer. 

13. The method of claim 12, wherein disposing the dielectric layer over the staircas;e structure 

comprises disposing the dielectric layer over a portion of the second material layer, a 

portion of a side of the first material layer, and a portion of a side of the spacer. 

14. The method of claim 9, wherein removing the portion of the hard mask layer and the 

portion of the top layer stack in the plurality oflayer stacks comprise removing the 

portion of the hard rnask layer and the portion of the top layer stack by dry etching, wet 

etching, or a combination thereof. 

15. The method of claim 9, \vherein trimming the mask stack comprises etching the mask 

stack incrementally and inwardly from a boundary of the mask stack. 

16. The method of claim 9, \Vherein removing the portion of the hard mask layer comprises 

removing the portion of the hard mask lay er by a wet etch process using 

teiramethylamrnoniurn hydroxide (TMAH), potassium hydroxide (KOH), a base, or a 

combination thereof. 

17. The method of claim 9, wherein forming of each layer stack and the forming of the hard 

mask layer comprises deposition techniques using chemical vapor deposition (CVD), 

physical vapor deposition (PVD), plasma-enhanced CVD (PECVD), low pressure CVD 

(LPCVD), sputtering, metal-organic chemical vapor deposition (MOCVD), atomic layer 

deposition (ALD), or a combination thereof. 

18. A memory device, comprising: 

a substrate; 

a memory string disposed over the substrate; and 

a staircase structure disposed adjacent to the memory string, wherein the staircase 

structure comprises: 
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a plurality of layer stacks, each layer stack comprising an insulating lay er 

disposed over a first portion of a conductive layer, wherein a second portion of the 

conductive layer is in contact with a side surface of the insulating layer. 

19. The memory device of claim 18, wherein the conductive layer of each layer stack is 

disposed over a portion of the insulating layer of an adjacent layer stack. 

20. The memory device of claim 18, ,vherein the second portion of the conductive layer is 

thicker than the first portion of the conductive material layer. 
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ABSTRL-\CT 

A semiconductor structure is disclosed. The semiconductor structure includes a staircase 

structure disposed over a substrate. The staircase structure includes a plurality oflayer stacks, 

v,-here each layer stack is made of a first material layer over a portion of a second material layer. 

The staircase structure further includes a plurality oflanding pads, ·where each landing pad is 

disposed over another portion of the second material layer of a respective layer stack. 
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International Application Number: 

Confirmation Number: 3036 

Title of Invention: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

First Named Inventor/Applicant Name: Zhenyu LU 

Customer Number: 26111 

Filer: Donald J. Featherstone/Tonyia Skinner 

Filer Authorized By: Donald J. Featherstone 

Attorney Docket Number: 4123.0460002 

Receipt Date: 10-SEP-2018 

Filing Date: 

Time Stamp: 18:39:25 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 2 

Transmittal of New Application 3 4 

Authorization for Extension ofTime all replies 5 5 

Application Data Sheet 6 17 

Specification 18 36 

Claims 37 40 

Abstract 41 41 

Drawings-only black and white line drawings 42 51 

Power of Attorney 52 53 

Warnings: 

Information: 

Total Files Size (in bytes) 2114148 

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 Agglications 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 Agglication 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 Agglication 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-B629 
DONF@STERNEKESSLER.COM 

September 10, 2018 

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

(;~) Sterne Kessler 
·.,,\_ STERNE KESSLER GOLDSTEIN & FOX 

Re: U.S. Non-Provisional Patent Application under 37 C.F.R. § l.53(b) 
(Continuation f?fAppl. No. PCJ!CN20l8/098962; Filed: August 6, 2018) 
Appl. No. To Be Assigned; Filed: Hereivith 
For: STAIRCASE STRUCTURE FOR MEMORY DEVJCE 
Inventors: LU et al. 
Our Ref: 4 l 23. 0460002 

Commissioner: 

The following documents are transmitted herewith for appropriate action by the U.S. 
Patent and Trademark Office: 

l. Utility Patent Application Transmittal Form (PTO/AIA/15); 

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

3. lJ. S. lJtility J>atent i\pplication entitled: 

STAIRCASE STRUCTURE FOR :ME:MORY DEVJCE 

and naming as inventors: 

Zhenyu LU 
,hm CHlIN 
Xiaowang DAI 
Jifeng ZHU 
Qian TAO 
Yu Ru HUANG 
Si Ping HU 
Lan YAO 
LiHongXL:\.O 
A Man ZHENG 
Kun BAO 
Haohao YANG 
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Commissioner for Patents 
September 10, 2018 
Page 2 

the application consisting of: 

a. An Application Data Sheet (37 C.F.R. § 1.76) (PTO/ALV14); 

b. A specification containing: 

1. 19 pages of description prior to the claims; 

11. 4 pages of claims (20 claims); 

m. a one (1) page abstract; and 

c. 10 sheets of drawings: (Figures I, 2A-2B and 3-9). 

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

The above-listed documents are.filed electronically. 

Correspondence should be sent to Customer Number 26111. 

This patent application is being submitted under 37 C.F.R. § 1.53(b) without Declaration 
and without the required fees. 

DJF/KTS/tas 
Enclosures 

9964793 l .docx 

Respectfully subrnitted, 

STERNE, KESSLER, GOLDSTEIN & Fox P.LL.C. 

/Donald J. Featherstone/ 

Donald J. Featherstone 
Attorney for Applicant 
Registration No. 33,876 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

16/126,956 

26111 

FILING or 
37l(c)DATE 

09/10/2018 

GRPART 

UNIT 

2811 
FIL FEE REC'D 

0.00 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK AVENUE, N.W. 
WASHINGTON, DC 20005 

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

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

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

4123.0460002 20 3 
CONFIRMATION NO. 3036 

FILING RECEIPT 

1111111111111111111111 m~m11!m11u~ 11111111111111111111111 

Date Mailed: 10/15/2018 

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections 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 

lnventor(s) 

Applicant( s) 

Zhenyu LU, Wuhan, CHINA; 
Jun Chen, Wuhan, CHINA; 
Xiaowang Dai, Wuhan, CHINA; 
Jifeng Zhu, Wuhan, CHINA; 
Qian Tao, Wuhan, CHINA; 
Yu Ru Huang, Wuhan, CHINA; 
Si Ping Hu, Wuhan, CHINA; 
Lan Yao, Wuhan, CHINA; 
Li Hong Xiao, Wuhan, CHINA; 
A Man Zheng, Wuhan, CHINA; 
Kun Bao, Wuhan, CHINA; 
Haohao Yang, Wuhan, CHINA; 

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 PCT/CN2018/098962 08/06/2018 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CHINA 201710750398.4 08/28/2017 No Access Code Provided 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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

If Required, Foreign Filing License Granted: 10/11/2018 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/126,956 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
Title 

STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Preliminary Class 

257 

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. 
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

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 
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/126,956 

APPLICATION AS FILED - PART I OTHER THAN 

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

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

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

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

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

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

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

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

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

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

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

APPLICATION AS AMENDED - PART II 

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

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

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

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

0 
Independent ... = z Minus 

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

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

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

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

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

X = 

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

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

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

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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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 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

16/126,956 09/10/2018 Zhenyu LU 4123.0460002 
CONFIRMATION NO. 3036 

FORMALITIES LETTER 26111 
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK AVENUE, N.W. 
WASHINGTON, DC 20005 

11111111111111111 lllll ll]~!l]!~l!~l!~!IIUH!Hll lllll 111111111111111111 

Date Mailed: 10/15/2018 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
• The application search fee must be submitted. 
• The application examination fee must be submitted. 
• Surcharge as set forth in 37 CFR 1.16(f) must be submitted. 
The surcharge is due for any one of: 

• late submission of the basic filing fee, search fee, or examination fee, 
• late submission of inventor's oath or declaration, 
• filing an application that does not contain at least one claim on filing, or 
• submission of an application filed by reference to a previously filed application. 

SUMMARY OF FEES DUE: 

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized 
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of 
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified 
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro 
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.) 

• $ 300 basic filing fee. 
• $ 160 surcharge. 
• $ 660 search fee. 
• $ 760 examination fee. 
• $( 0) previous unapplied payment amount. 
• $1880 TOTAL FEE BALANCE DUE. 

Items Required To Avoid Processing Delays: 
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Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Zhenyu LU 
Jun Chen 
Xiaowang Dai 
Jifeng Zhu 
Qian Tao 
Yu Ru Huang 
Si Ping Hu 
Lan Yao 
Li Hong Xiao 
A Man Zheng 
Kun Bao 
Haohao Yang 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserLocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/hachristian/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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CONFIRMATION NO. 3036 
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Date Mailed: 10/15/2018 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
• The application search fee must be submitted. 
• The application examination fee must be submitted. 
• Surcharge as set forth in 37 CFR 1.16(f) must be submitted. 
The surcharge is due for any one of: 

• late submission of the basic filing fee, search fee, or examination fee, 
• late submission of inventor's oath or declaration, 
• filing an application that does not contain at least one claim on filing, or 
• submission of an application filed by reference to a previously filed application. 

SUMMARY OF FEES DUE: 

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized 
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of 
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified 
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro 
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.) 

• $ 300 basic filing fee. 
• $ 160 surcharge. 
• $ 660 search fee. 
• $ 760 examination fee. 
• $( 0) previous unapplied payment amount. 
• $1880 TOTAL FEE BALANCE DUE. 

Items Required To Avoid Processing Delays: 
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Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Zhenyu LU 
Jun Chen 
Xiaowang Dai 
Jifeng Zhu 
Qian Tao 
Yu Ru Huang 
Si Ping Hu 
Lan Yao 
Li Hong Xiao 
A Man Zheng 
Kun Bao 
Haohao Yang 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserLocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/hachristian/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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Electronic Patent Application Fee Transmittal 

Application Number: 16126956 

Filing Date: 10-Sep-2018 

Title of Invention: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

First Named Inventor/Applicant Name: Zhenyu LU 

Filer: Donald J. Featherstone/Catherine Saunders 

Attorney Docket Number: 4123.0460002 

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 1 300 300 

UTILITY SEARCH FEE 1111 1 660 660 

UTILITY EXAMINATION FEE 1311 1 760 760 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160 

Petition: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1880 

Micron Ex. 1019, p. 67 
Micron v. YMTC 
IPR2025-00229



Electronic Acknowledgement Receipt 

EFSID: 34467621 

Application Number: 16126956 

International Application Number: 

Confirmation Number: 3036 

Title of Invention: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

First Named Inventor/Applicant Name: Zhenyu LU 

Customer Number: 26111 

Filer: Donald J. Featherstone/Catherine Saunders 

Filer Authorized By: Donald J. Featherstone 

Attorney Docket Number: 4123.0460002 

Receipt Date: 03-DEC-2018 

Filing Date: 10-SEP-2018 

Time Stamp: 17:01:54 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1880 

RAM confirmation Number 120418INTEFSW17024101 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

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

227541 

1 Miscellaneous Incoming Letter 
Cover-Letter-4123-0460002. 

PDF 
no 2 

2eb93d2bbc4b 12942aacaaf2bf7c1 b057de 
9300c 

Warnings: 

Information: 

143417 

2 Oath or Declaration filed Declaration-4123-0460002.PDF no 5 
405 c4 fbeaS c2e034c31 c6d 3 Sd bd b00ee 2d7 

a1d57 

Warnings: 

Information: 

86319 

3 
Applicant Response to Pre-Exam Notice-Missing-

no 2 
Formalities Notice Parts-4123-0460002.PDF 

c14803bd47112f394080893ed02694Sbec8 
2f849 

Warnings: 

Information: 

37013 

4 Fee Worksheet (5B06) fee-info.pdf no 2 
291 561 el 2a94ee516324758c1 72e423c3f5 

31fff 

Warnings: 

Information: 

Total Files Size (in bytes) 494290 
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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. 
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DONALDJ.FEATHERSTONE 

DIRECTOR 

(202) 772-8629 
DONF@STERNEKESSLER.COM 

December 3, 2018 

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

Re: U.S. Patent Application 
Appl. No. 16/126,956; Filed: September 10, 2018 

c;~,1 Sterne Kessler 
····\\: STERNE KESSLER GOLDSTEIN & FOX 

Confirmation No. 3036 
Mail Stop Missing Parts 

For: STAIRCASE STRUCTURE FOR MEMORY DEVICE 
Inventors: LU et al. 
Our Ref: 4123. 0460002 

Commissioner: 

In reply to the "Notice to File Missing Parts of Non-Provisional Application," dated 
October 15, 2018, Applicant transmit the following documents for appropriate action by the U.S. 
Patent and Trademark Office: 

1. Online Credit Card Payment Authorization for $1,880.00 to cover: 

$ 1,720.00 Patent Application fee (including basic filing, search and examination fees) 
$ 160.00 Surcharge for late filing fee or late Oath or Declaration; 

2. Original Combined Declaration and Assignment, executed by the inventors; 
and 

3. Copy of Notice to File Missing Parts ofNonprovisional Application. 

The above-listed documents are filed electronically. 

St~t~:l, K(?.t$ll:lt t~❖kh:tdn &: f◊~ f\t,LC. I HO() N(W<' Y❖t~ .Av~~ttii~\ NV>/ l \\'~•~hifltJt&-;:, ~).,(), i()QOS 
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Commissioner for Patents 
December 3, 2018 
Page 2 

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. If extensions of time under 37 C.F.R. § 1.136 other than 
those otherwise provided for herewith are required to prevent abandonment of the present patent 
application, then such extensions of time are hereby petitioned, and any fees therefor are hereby 
authorized to be charged to our Deposit Account No. 19-0036. 

DJF/KTS/cms 
Enclosures 

10373744 l.docx 

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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Atty. Docket No. 4123.0460002 

COMBINED DECLARATION AND ASSIGNMENT 

DECLARATION 

As the below named inventors, I hereby declare that: 

This declaration is directed to: 

D The attached application, or 

C8J United States application or PCT international application number 16/126,956 

filed on September 10, 2018 

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 18 Gaoxin 4th 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, 

l&A4285-000JCC7P-l0. 18. 40. 58 
32766-20/10/2018 17:07 

(a) in the invention(s) known as STAffiCASE STRUCTURE FOR MEMORY 
DEVICE 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. 16/126,956 
Atty. Docket No. 4123.0460002 

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

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

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

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

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

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

18A4285-0001CC7P-10. 18. 40. 58 
32766-20/10/2018 17:07 
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Appl. No. 16/126,956 
Atty. Docket No. 4123.0460002 

IN WI1NESS WHEREOF, executed by the below named inventors on the date opposite 
his/her name. 

LEGAL NANIB OF INVENTOR 

Inventor: Zhenyu LU Date: 

Signature of Inventor: 

LEGAL NAME OF INVENTOR 

Inventor: .Jun CHEN Date: 

Signature of Inventor: ---=J=--u;_:-n __ [...c...-G_1_i_t{_,__ ____________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Xiaowang DAI Date: 

Signature oflnventor: 

LEGAL NANIB OF INVENTOR 

Inventor: .Jifeng ZHU Date: 

Signature of Inventor: ---'-cJ.1-1---l-1-1-=-:M-==-j~/=--}-j,.__,,.U~---------

!8A4285-000ICC7P-IO. 18. 40. 58 
32766-20/10/2018 17:07 
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Appl. No. 16/126,956 
Atty. Docket No. 4123.0460002 

LEGAL NAME OF INVENTOR 

Inventor: Qian TAO Date: 

Signature of Inventor: _____ &: ____ [M_· ________________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Yu Ru HUANG Date: 

Signature of Inventor: --¥-,+..::-=---'-~=""'---'8''------"""'1 .... Q.......,,,11=;;.i---------------­

LEGAL NAME OF INVENTOR 

Inventor: Si Ping HU Date: 

C·, ID~~ LI\) Signature of Inventor: __ ZJ __ -t-t)+-r_-\ __________________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Lan YAO Date: 

Signature of Inventor: __ .... 1.c.,OAAIL!l...1.-~li-:OvO::__ __________________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Li Hong XIAO Date: 

Signature of Inventor: _ ...... £>...l--'==-....:.~--=---4-----~~µ,,_·~A,\,· --1,.L!C-'-'C.... _____________ _ 

l&A4285-000ICC7JI-IO. 18. 40. 58 
32766-20/10/2018 17:07 
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LEGAL NAME OF INVENTOR 

Inventor: A Man ZHENG Date: 

Appl. No. 16/126,956 
Atty. Docket No. 4123.0460002 

Signature of Inventor: __,A'----'-_._/v\-----=-()..-'-'-I\_Z_H__,_f..,,_,_fJ_{i--1--____________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Kun BAO Date: 

Signature of Inventor: -------=~-------!.,{].L--_tJv ________________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Haohao YANG Date: kJ% I tefvv 

Signature of Inventor: ---1H'-'-=-o-o-=---#Jt"""M""---~Yk"-'M:.:..,,,;~,__ ________________ _ 

10202577 _ 1.docx 

l8A4285-000ICC71'-!0. 18. 40. 58 
32766-20/I0/2018 17:07 
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505216930 12/03/2018 

PATENT ASSIGNMENT COVER SHEET 

Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

NATURE OF CONVEYANCE: 

CONVEYING PARTY DATA 

ZHENYU LU 

JUN CHEN 

XIAOWANG DAI 

JIFENG ZHU 

QIAN TAO 

YU RU HUANG 

SI PING HU 

LAN YAO 

LI HONG XIAO 

A MAN ZHENG 

KUN BAO 

HAOHAOYANG 

RECEIVING PARTY DATA 

NEW ASSIGNMENT 

ASSIGNMENT 

Name 

Name: YANGTZE MEMORY TECHNOLOGIES CO., LTD. 

Street Address: 18 GAOXIN 4TH ROAD 

City: WUHAN, HUBEi 

State/Country: CHINA 

PROPERTY NUMBERS Total: 1 

Property Type Number 

Application Number: 16126956 

CORRESPONDENCE DATA 

Fax Number: (202)371-2540 

EPASID:PAT5263698 

Execution Date 

10/23/2018 

10/23/2018 

11/03/2018 

10/22/2018 

11/03/2018 

11/05/2018 

11/05/2018 

10/22/2018 

10/22/2018 

10/22/2018 

10/22/2018 

10/22/2018 

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: 202-371-2600 

Email: ksh iu@sternekessler.com, ttopssecretary1 @sternekessler.com 
Correspondent Name: STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C 

Address Line 1: 1100 NEW YORK AVENUE, N.W. 
Address Line 4: WASHINGTON, D.C. 20005 
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ATTORNEY DOCKET NUMBER: 4123.0460002 

NAME OF SUBMITTER: DONALDJ.FEATHERSTONE 

SIGNATURE: /Donald J. Featherstone/ 

DATE SIGNED: 12/03/2018 

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

Total Attachments: 5 
source=2018-12-03-Assignment-4123-0460002#page1 .tit 

source=2018-12-03-Assignment-4123-0460002#page2.tif 
source=2018-12-03-Assignment-4123-0460002#page3.tif 
source=2018-12-03-Assignment-4123-0460002#page4.tif 

source=2018-12-03-Assignment-4123-0460002#page5.tif 
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Atty. Docket No. 4123.0460002 

COMBINED DECLARATION AND ASSIGNMENT 

DECLARATION 

As the below named inventors, I hereby declare that: 

This declaration is directed to: 

D The attached application, or 

rgj United States application or PCT international application number 16/126,956 

filed on September 10, 2018 

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 18 Gaoxin 4th 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, 

18M285-00DICC7P-IO. 18. 4D. 58 
32766-20/ID/2018 17:07 

(a) in the invention(s) known as STAIRCASE STRUCTURE FOR MEMORY 
DEVICE 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. 16/126,956 
Atty. Docket No. 4123.0460002 

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

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

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

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

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

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

l8A4285-000ICC7P-I0. 18. 40. 58 
32766-20/10/2018 17:07 
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Appl. No. 16/126,956 
Atty. Docket No. 4123.0460002 

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

LEGAL NAME OF INVENTOR 

Inventor: Zhenyu LU Date: 

Signature oflnventor: ___ 2_~----''----l-_______________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Jun CHEN Date: 

Signature oflnventor: __ J=---=U:_J\ _ ___;:::C_G_1_~_N-'----------------

LEGAL NAME OF INVENTOR 

Inventor: Xiaowang DAI Date: 

Signature oflnventor: ____ X.:...icul_i,,/i.:..._Ml-6&'--2 -'-D_A_,) _____________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Jifeng ZHU Date: 

Signature oflnventor: ----'-J-='---1-11-1-'e,,,,,,_tl=v,1<---'=li=--..,_1 -"'-U __________ _ 

18A4285-000ICC7J>-lO. 18. 40. 58 
32766-20/10/2018 17:07 
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LEGAL NAME OF INVENTOR 

Inventor: Qian TAO Date: 

Signature oflnventor: ____ 6; ____ ffa;t ________________ _ 
LEGAL NAME OF INVENTOR 

Inventor: Yu Ru HUANG Date: ~tR,. I{ . . f. 

Signature oflnventor: --¥u---+-.:..:Ll,,~L=<>----'t:¼'---"'-........ f1 .... ]=-------------­

LEGAL NAME OF INVENTOR 

Inventor: Si Ping HU Date: 

C·, ID)~ Ll\.) Signature of Inventor: ___ v_-4t}-l---n _________________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Lan YAO Date: 2-v l& . IO • v 7.-

Signature oflnventor: _ ____.l ..... o.,,.,.½\JU__y.j...C()vO=---------------------

LEGAL NAME OF INVENTOR 

Inventor: Li Hong XIAO Date: 

Signature of Inventor: -...i.L.1-==-~:...:....:.~A----1~~-~11-LC~-------------
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Inventor: A Man ZHENG Date: 

Signature of Inventor: A /ili().n ZH t;~ g: 
LEGAL NAME OF INVENTOR 

Inventor: Kun BAO Date: 

Appl. No. 16/126,956 
Atty. Docket No. 4123.0460002 

Signature of Inventor: ---~=---· ___ _,{]',L-_Ao _______________ _ 

LEGAL NAME OF INVENTOR 

Inventor: Baohao YANG Date: M% I tefvv 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

16/126,956 

26111 

FILING or 
37l(c)DATE 

09/10/2018 

GRPART 

UNIT 

2811 
FIL FEE REC'D 

1880 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK AVENUE, N.W. 
WASHINGTON, DC 20005 

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

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

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

4123.0460002 20 3 
CONFIRMATION NO. 3036 

UPDATED FILING RECEIPT 

1111111111111111111111 m~mll!UIIUII~ 111111111111111 IIII IIII 

Date Mailed: 12/06/2018 

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections 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 

lnventor(s) 

Applicant( s) 

Zhenyu LU, Wuhan, CHINA; 
Jun Chen, Wuhan, CHINA; 
Xiaowang Dai, Wuhan, CHINA; 
Jifeng Zhu, Wuhan, CHINA; 
Qian Tao, Wuhan, CHINA; 
Yu Ru Huang, Wuhan, CHINA; 
Si Ping Hu, Wuhan, CHINA; 
Lan Yao, Wuhan, CHINA; 
Li Hong Xiao, Wuhan, CHINA; 
A Man Zheng, Wuhan, CHINA; 
Kun Bao, Wuhan, CHINA; 
Haohao Yang, Wuhan, CHINA; 

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 PCT/CN2018/098962 08/06/2018 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CHINA 201710750398.4 08/28/2017 No Access Code Provided 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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

If Required, Foreign Filing License Granted: 10/11/2018 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/126,956 

Projected Publication Date: 03/14/2019 

Non-Publication Request: No 

Early Publication Request: No 
Title 

STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Preliminary Class 

257 

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. 
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

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 
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/126,956 

APPLICATION AS FILED - PART I OTHER THAN 

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

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

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

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

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

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

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

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

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

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

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

APPLICATION AS AMENDED - PART II 

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

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

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

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

0 
Independent ... = z Minus 

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

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

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

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

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

X = 

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

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

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

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

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

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

16/126,956 09/10/2018 

26111 
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK AVENUE, N.W. 
WASHINGTON, DC 20005 

Title:STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Publication No.US-2019-0081070-A 1 
Publication Date:03/14/2019 

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 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Zhenyu LU 4123.0460002 
CONFIRMATION NO. 3036 

PUBLICATION NOTICE 

1111111111111111111111 ll]~!l]!~l!~IU!IHHU] 11111111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

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

In addition, information on the status of the application, including the mailing date of Office actions and 
the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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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 16/126,956 

INFORMATION DISCLOSURE 
Filing Date September 10, 2018 
First Named Inventor Lu et al. 

STATEMENT BY APPLICANT Art Unit 2811 
(Use as many sheets as necessary) Examiner Name GURLEY, LYNNE ANN 

\... Sheet 11 I of 11 Attorney Docket Number 4123.0460002 ~ 

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 

1 US- 2015/0255385 A 1 09-10-2015 Lee et al. 

2 US- 2019/0081070 A 1 03-14-2019 Lu et al. 

3 US- 9,419,013 B1 08-16-2016 Lee et al. 

US-

US-

US-

US-

US-

US-

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-106601746-A 04-26-2017 SAMSUNG ELECTRONICS CO LT 

FP2 CN-107644876-A 01-30-2018 YANGTZE MEMORY TECH CO LT 

FP3 KR-20110015338-A 02-15-2011 HYNIX SEMICONDUCTOR INC. V 

[ 
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 www.csptc.ocv 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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Privacy Act Statement 

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, 
State, or local law enforcement agency, if the USPTO becomes aware of a violation or 
potential violation of law or regulation. 
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PTO/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 16/126,956 

INFORMATION DISCLOSURE Filing Date September 10, 2018 

STATEMENT BY APPLICANT First Named Inventor Lu et al. 
Art Unit 2811 

(Use as many sheets as necessary) 
Examiner Name GURLEY, LYNNE ANN 

Sheet I 1 I of I 1 Attorney Docket Number 4123.0460002 

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. 

International Search Report and Written Opinion of the International Searching Authority directed to related International 

NPLl Patent Application No. PCT/CN2018/098962, mailed November 7, 2018; 8 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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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

Micron Ex. 1019, p. 94 
Micron v. YMTC 
IPR2025-00229



< 
(D 
.,,,-.; 
t--­
,.....; 

0 
(D 
(D 
0 
,.....; 

z u 

(21)$il"5 201610461705.2 

(22)$ilB 2016.06.23 

(30 )11t~*3(~1,@ 

10-2015-0153303 2015.11.02 KR 

62/238,881 2015.10.08 us 

(71)$ilA -£~~t$R5:t~t± 

±11!±1.t ffll!Ef ~j1[7j(~rp 

(72)£1lf.lA **till: *ftl~ s:Ef *Mm 

< 14) ~f1Ht:E-'*JU~ ~tEt ~11_m ~riiftt'°& ftfJlnH~ 
0-§J 11286 

1-t.:E-'A ff SJJ £ xiJ:J:w si 

(51)1nt.CI. 

HO1l 27/115(2017.01) 

HOil 21/8239(2006.01) 

HOil 21/8234(2006.01) 

(54)£1lf.l~lfR 

¥--@1$:ft{!:f: &Jl: f!ilJ@7J~~ 
(57Hi~ 

ffl~T-#¥--@1$:ft#.~¥--@1$:ft#§ 
1~ :ffl~t&, ~J[:rili:tiii:ft*~_t :im:i!i!:JL.~J[ 
:r& M 1$ JU*~ . imm :JL ~ tt;fflfl-~ m . iii m:JL A~ 
ilim:JK±~: $t&m:m:. ~~f§J s~tf:;j'.JAffl~ t&M 
1$; t~fU:11£. iit~JU;fflfl-mm:m:, fflt&m:m: ITT ~d>­
$5tA~~;j'.~ji~~;fflfl-mmffi:ITTAA~~j>­
$5tITTffl~ t&ITT ~;j'.1J,ITT tx±~ o 

II ..... 
l!l • .. 

(1O)$il0:;(jj""5 CN 106601746 A 

(43)$il0:;(jj"B 2011.04.26 

' A 1Sn=- ·-~;~~~~ ... ~~--t:_ ... ~~~---·r~?~: ... ?~~? ... J?.!f: -:2-; 

Micron Ex. 1019, p. 95 
Micron v. YMTC 
IPR2025-00229



CN 106601746 A 

1. -1rf1¥~~:ff14, JiJrJi: ¥~1;~:ff14'ElJt: 
• ~ t& , ~ 1i:lt!!:11t ~ a~ }1£_t ; 
jffi,i1~::Jl, ~1i:lt!!fil1$1U~fl£, JiJTJi::iffim:fL~:tt-~tlk, JiJTJi::iffim:fLA~:iffiil!IX~: 
tBfrtlkWffi:, 12J,~~lfl*&fA8~.tlkfil1$: 12),lz 

1/2 91 

tifHEl!~, 3!Hi1U8t&Wffi:, 
8t&Wffi:ITT~&-$*A~R&~~~~-t&Wffi:ITTMJi:~&-$*ITT8~t&ITTR 

&/J-, ITT IX~ o 
2. !zotX:tlJ~*lJiJTJi:ITT ¥~1*:ff14, A q:i: 
8t&Wffi:film~MIX~,a~MIX~q:t,TtBJrt&Wffi:fil~~~~~~~M~ITT_ttBJr;t]k 

Wffi:fil: 12),lz 

tifHEl!IX~q:i ITT81JkWffi:ITT R&rt8~1Jklfl R&/J\ o 
3. tz□ tX:tiJ~*2JiJTJ£ITT ¥~~:ff14, A q:i, 1=E~$tifHEl!IX~ q:i, .fflHJkWffi:A~bt.tJfil~tlit 

If] w )3t/j'> If] w & 0 

4. !z□ tX:tiJ~*2JiJTJi:ITT ¥~~:ff14, Aq:i, 1=EtifHEl!IX~ q:i, mttlkWffi:A~~f'i:lt!!#~i.tlf 
ft!!~ /j\ If] w & 0 

5 . tz□ tx:tiJ ~ *2 JiJTJi: ITT¥~ 1* ff.14 , A q:i , $ t&W ffi: q:i ITT ~'l' A~ 1=E ti fHEl! IX :cyj pff ili:$ tlit 
W ffi: ITT R & ~ ~ f'i :l:il! # filifil :1:ih {~ / J \ ITT ~ ffi3 $ 5J\. , a I!~ T ~ ffi3 $ 5J\. 57~ ITT IX ~ , mt tlk W ffi: q:i sq 
~~"'* f:lt!!fil1$ 0 

6. tz□ tx:tiJ~*lJiJTJi:lfJ ¥~1*:ff14 ,Aq:t ,$1RWffi:~~tilU81&Wffi:ITT8~11itzJaJ ITT 
W&ITT&1=t~~"'tJfil1JkWffi:q=i~~ o 

7 . tz□ tx:tlJ ~ *6 JiJTJi:lfJ ¥ ~ 1*:ff14 , A q:i , $ t&Wffi: q:i W & ITT &))di fl£ ITT _t* rnHff IPJ _t 
817J IP] :tw/ )]Q 0 

8. tz□ tx.:tiJ ~ *6 JiJTJi:ITT ¥ ~ 1*:ff 14 , A q:i , 8 t&Wffi: q:i R It 81 &1=E fil 1t M '1' ~£$ '1'00 
t&Wffi:ITTffl-~q=i~~J1£ITT_t*ffim1PJ_tITT1J1PJ:twl~o 

9. !zotX:flJ~*lJiJTJi:lfJ ¥~1*:ff14 ,JilTJi:¥~~:ff14iEfiltt8t&:k1r-ffi:_tlfJ~IJti1¥ 11:fil, 
Aq:i ,tifom~~:tt~IJtif¥11:filo 
10. tz□tx:tlJ~*9JilTJi:lfJ ¥~~:ff14, A q:t, ~IJti 1¥ KFA ~mttlkWffi:tifffm 0 

11. -1rf1¥~1*:ff14, JiJrJi: ¥~~:ff14filt!S: 
8~tlk, ~1i:1:ihtiil:1=E~J1£_t: 
tBfrtlkWffi:, A~tiiffmlX~ ,JiJTJi:1Jfil1JkWffi:12J,~~ITT*&fA8~1&fil1$: 12),lz 

ti fffEl! ~ , a ti foEl! IX :cyJl q:i ~ti JU 8 tlkW ffi: , 
1=Et1zfom1X~q:i ,$t&:k1r-ffi:ITT~&-$5J\.A~~/J\s{JR&o 
12. tz□tx:tiJ~*l lJi)TJi:EfJ ¥~~:ff14, Aq=!, tiiumlX~filtt8tlkWffi:q=i ITTTtBfrtlkWffi:fil 

~~~mtt&Wffi:q=ilfJ_ttBfrtJkWffi:filITTIX~o 
13. tz□ tX:tiJ ~ * 11 JiJTJi:81 ¥ ~~ ff.14, A q:i , 8 t&W ffi: q:i ITT ~'1' A~ E3' rft$ 5J\. ~ ~ B.H $ 

5J\., fi1i1=Et1zium1X~q:i ,1ffiHlkWffi:q=i81~'1'A~~/J\81W&o 
14. tz□tX:tiJ ~ * 11 JiJTJi:ITT ¥~~:ff 14, A q:i , 8 ~ rlk ~ ~ti liJ 8 ~ tlk 81 tBJrtlkW ffi: ITT R It 

81 &ag~ sA~g~ 1 ooA ITTmrE l7'J 0 

15. tz□tx:tiJ~*l lJi)TJi:EfJ ¥~~:ff14, Aq=!, tBfrtlkWffi:81 W&lfJ~/j\fi&l□$rlkWffi: ~ 

2 

Micron Ex. 1019, p. 96 
Micron v. YMTC 
IPR2025-00229



CN 106601746 A 2/2 ];'.[ 

~~z.Ja] ITTlle~f&IEbL!!x;f&JxbL 0 

16 . - lrr tLlrn ¥ ~ 1*~14 a11Jrt:. , Jife:i£1Jrt:.fil ti3i: 
fr~~L~~~*~ffittfil®filOOffi.fil; 
fr~~*~ITTffittfil®filOOffi•mL%f&~ffim; 
fttt~ffl~ffifil*~ffittfil®filOOffi.filITT$*MWLl~~ITT*&M~*%f&WA 

IX~; 

fil 0 

frWAIK~*Mf&filffl•~~~MMITTWAffi•fil; 
*~ffi41fil; Lllz 
ftttffl~~MM~~MA*~7ffittfilITTIK~*Mf&8~m, 
fr%f&WAffi.filITTtt~*'~ffittfilfrWAIX~ITT~&$*~-~Ll%f&•~~ 

1 7 . ti□ l'X lLl ~ * 16 Jife :i£ ITT 1f rt:. , A * , ft tt ~Jttt ;JEl/- J-A ffi 41 fil ITT L :zU1'a fr£ ffi 41 m ITT $ ?J\. • 

11., fflrWAtBt~m B1%f!X 0 

&o 

18. ti□1'2lLl~*16Jifr:i£ITT1Jit:., A*, fr*riffi41m ITTtttlf * ,1~ffi-11.lillfil~t~*~ o 
19. ti□ tx.lLl~*1sJife:i£ITT1Jrt:., A*, fr•11.~fil T1f, a~11 * ITTm-t-Alniv1,a1 PJ 

20 . ti□fXfLl ~ * 16 fifr:i£ 811f1t:. , A* , :izt ~~~ITT L * 00 , :t~ to• 11. lm fil ITT J!J & o 
21. -lrr¥~1*~14 ,fifr:i£¥~1*~14filti3i: 
8~1Jk,:ti~fr~~L; Lllz 
amwA,Mm~•*ITTm-t-M~,amWA*ITTm-t-M8~-*ITTm-t-M~~~ITT 

*&; 
frM~~~8mWA*ITTL8mWA*ITTIK~,8mWA*ITTm-t-A~~~ITTJ!J&o 
22. ti□l'2lLl~*21Jifr:i£ITT ¥~1*~14, A*, 81JkWA* ITT ~&--t-Jl~[_LJ_];itt%ij{ITT~ 

~$*,m:i£[_lJ_];itt%ij{ITT~~$*~MAfil~ITT8mWAm~~~ITTJ!J&o 
23. ti□ *XfLl~*22Jifr:i£ITT ¥~1*~14 ,A* ,fr~$1K~*, J-AJl~[_lJ_];itt%ij{ITT~ ~ $ 

*ITT•~-*ITTm:i£~&--t-fil~ITT8mWAA~~~~~fr*M~~~L8mWA* 
ITTL*® o 

24. ti□1'2lLl~*23Jife:i£ITT ¥~1*H14, A*, B*lkWft * ITTm-t-filti3itiiH!l!IX~ o 
25 . ti□ 1'2fLl ~ * 2 4Jifr :i£ ITT¥~ 1*~14 , Ji)rj£ ¥ ~ 1*~ 14 ~ fil ti3i~ ti lLlti n!l! IX~ * ITT m 

-t- ITT tiiH!I! ~ o 

3 

Micron Ex. 1019, p. 97 
Micron v. YMTC 
IPR2025-00229



CN 106601746 A 1/16 91 

[0001 J :;$:$m~*r2O1541O Jj 8 E31=EUSPTOtJi::xITT*62/238, 881 ~~00 l[{tiBt $mB<J1ft 
:5'ci-X, t±:lr~$ §ITT, :imtt 51 ffli~A l7'J ?a~Wfil~r.dto 
[0002J :imtt 51 ffl, i~f 2O154llJj2E31=t¥iOO ~IJi,RFfXfij]tJi::xB<J ~79 "Semiconductor 
Device and Method of Manufacturing the Same" ( :¥--B'1$:ff1tf: RA tLlm:1fi!) ITT* 1 o-
2O15-O1533O3~ ¥iOO ~lLl $ m~W'E! ~r Jlto 

t~#®U§x 
[0003J ~nw:wtli~ R_~5frfi:¥--B'1$:ff1tf: R.AtLlm:1fY!o 

;::11::...§§!.-l:±~ 
~ ffl.1.X/l'-

[ 0004] PTi'f~t¥1=Extri'f~~~f-':k~l1crAsITT ~ -=f-F&b ITTrn:tmfffl*, jP]Bt~ -=f-F&b 011$5f9'PT 
~~~oPT~fffl~m*1=t~WITT~-=f-F&b*~fflITT:¥--B'1$:ff#ITT~~~&o 

£:lli.llAJ~ 
[ooo5J PT ~:imtttJi::1j¾~5frfi:¥--B'1*:ff1tt*~f~~nw:wtl ,Jifei£:¥~1*:ff1ttfiltt = m~t&, ~1l 
:lm:l:ttii:1=E~Jt£_t: imi!ffL, ~1l:l:1!!M1$1Ll~Jt£, imi!ffL~ ttffl~ t&, imi!ffLJl~ im:il!IX:cyj: tJlfr 
t&W:ffl:, ~7f-jPJ 13<J*&fAffl~ tRM1$: tiiff!k~ ,~tilLltJlfrt&W:ffl:, tJlfrt&'.~:ffi:ITT_¥&~$5J-Jl 
~ fi1 & tt ~ ti lLl tJlfr t&W :ffl: ITT JiJri£_¥ d> ~ $ 5t ITT ffl ~ t& 131 PJ & /J, ITT IX :l~L 
[ 0006 J Ir t& W :ffl: PT ~ fil tt T ffl t& W :ffl: fil 1$ 1i bl:~ ti lLl ti iff!k ~ ITT _t ffl t&W :ffl: J21 ITT ti fff!k IX 
~, tifff!klX~* ITTfflt&W:ffl:ITT PJ&PT ~ btffl~t&ITT JIJ.ft/J, o 
[0001J 1=E~Wtifff!k1X~* ,ffltRW:ffl:PT ~Jl~btffl~t&ITT fIJ.&/J,ITT J!J.& o 
[ooosJ 1=Etifff!k1X~*, fflt&W:ffl:PT ~Jl~~~:lm#~itlf:l'll!~~/J,ITT J!J.& o 
[ 0009 J ffl t& W :ffl: * ITT 4ij ,t-PT ~ Jl ~ 1=E ti iff!k IX ~ !Yft m:: ffl t&W :ffl: ITT JIJ. ft 7G ~~:Im# IBifil :Im 
~/J,ITT~ B:l3 $5J'-, 1=E~* T ~ B:l3 $5J'->1rITT IX~, fflt&W:ffl:* ITT4ij-i"'1](-:if:lmfil1$ o 
[ oo 1 o J tJlfr t&W :ffl: 1=i ~ ti lLl ffl t& W :ffl: ITT ffl ~ t&zJsJ ITT JIJ. & ITT ~ 1=E 4ij ,t-;ffifr t&W :ffl: * PT ~ 7G 
jPJ 0 

[0011 J fflt&W:ffl:*J!J&ITT ~PT ~JA~Jt£ITT _t*ffiiff 1PJ_tITT:1f 1PJ:l:~JJ1J o 
[ oo 1 2 J ffl t&W :ffl: * JIJ. & ITT ~ PT ~ 1=E fil tt W3 ,t-~ ~ $ ,t-;ffifr t&W :ffl: ITT ~ii-'¥'. 5L * JA ~ ff£ ITT _t 
* 00 tff IPJ _t ITT 1f IPJ :I:~ JJIJ o 
[0013J :¥--B'1*:ff1tf:~PT ~ filttffltRW:ffl:_tITT~Lltif~ 11:m otifff!k~PT ~ ~tt~Lltif¥ 11:m o 
[ 0014 J ~Llti f¥ 11:m PT~ 1=i fflt&W:ffl:tifff!k o 
[ 0015 J PT~ :imtttJi::1j¾ ~ 1rfi :¥ --B' 1*:ff 1!:f:*~f~~ nw: wtl , JiJri£ :¥ ~ 1$:ff 1ttfil tt = m ~ t& , ~ 1l 
:lm:!1tii:1=E~Jt£_t : ffl t&W:ffl:, Jl~tiiff!k IX~, ffl t&W:ffl: ~ 7G jPJ ITT *&hUJlfr ~ t&M 1$ : ti iff!k~ , 
1=E tiiff!k IX~* ~ti lLl ffl t&W:ffl: , 1=E tiiff!k IX~* , ffl t&W:ffl: ITT_¥ d> ~ $5J'-Jl~ ~/J, ITT JIJ. & o 
[0016J tiiff!klX~PT ~ filttfflt&W:ffl: * ITT T .fflt&W:ffl:M1$1ibtfflt&W:ffl: * ITT _tffit&W:ffl: 
J21ITTIX~o 

4 

Micron Ex. 1019, p. 98 
Micron v. YMTC 
IPR2025-00229



CN 106601746 A 2/16 91 

[ oo 17 J 8 tlt~ ffi: q:r s<J 4ij 1--PT ~ A~ 'El rfr $ ?J\. ~ ~ fff3 $ ?J\. , ff 1i ft t~ iu!k IX~ q:r , 8 tlk:~ ffi: 
q:r ITT4ij,t· A~~/J\ITT R& o 
[ 0018 J 8 ~ t& ~~t~ lLl tJlfr~ tlkB<J 8tlkW:ffi:!'t<J R & ITT ~PT~ ft~f.J 5A~~f.J lOOA.ITT m tlfil !:kJ o 
[ 0019] 8 tlkW ffi: ITT R & ITT ~/J\l~& to& tlkW ffi: ~ ~ ~z.Ja] ITT Ne~ PT~ J=vZiE tt ~)VG & bl'.: 0 

[0020] PT ~imttt£1ft~tirtLlm ¥~1*:ff1tf:B<J 1J1t*~f]l~JJlli1Jtl, pJT;i£tLlm ¥~1*:ff14ITT 
1J$film:ft~~_t~fl~*~ffittfil®filOOffi.fil:ft~~*~ITTffittFA®filOOffi•fil 
_t%J=vZ~fflfil:imtt~ffl~fflFA*~ffittfil®filOOffi•filITTW*MW~~~ITT*&fil~* 
% fvZW ffi: IX~ : ft W ffi: IX JS)G q:r % J=vZ fil t!S¥\. it tm ~ft f4 s<J W iii tB ti FA : * ~ ffi tifil : imtt ffl ~ 
~~~~~M~*~TffittfilITTIX~*%J=vZ8~m,ft%!vZW:ffi:ffi•filITTtt~q:r,~ffitt 
filftW:ffi:IX~ITT~&W*~¥lit~%J=vZ¥tit~filo 
[0021 J PT ~imrl~ti*4JAffitifilITT _t* 00 ~ffitifil!'t<JW*¥l1~, fflrW:ffi:tBtifilITT% 
)VG 0 

[0022J ft*riffittfils<Jttfiq:r, PT~1*M¥t1~tmfil~*l1z*r* 0 

[0023J ft¥t 1~~fil ~1J ,8~tlk q:r ITT4ij,t-PT ~A~~/J\ITT Rt~L 
[0024] Jtt~~~ITT_t*OO, PT~:l:\'&JJU·1~tmfill't<JR&o 
[0025J PT ~imttt£1ft~tir¥~1*:ff1tf:*~:EYl~JJm1Jtl, JiJT;i£¥~1*:ff'ftf:filti = tM~m, :1:t~ 

ft~ ~_t : 8 tlk W ffi: , hUJlfr ~ t& q:r s<J 4ij 1--fil 1$ , 8 t& W ffi: q:r ITT 4ij 1--J,,UJlfr ~ tlk q:r ITT 4ij 1--fil f$ ~ 
~ITT*&=ftfil~~~amw:m:q:rITT_tmmw:m:*ITTIX~,mmw:m:q:rITT4ij1'-A~~~ITT 
R&o 
[ 0026 J 8 tlkW ffi: q:r ITT~ & ~ 1--PT ~A~ [!J_] :itt %*ITT~ fff3 $ ?J\. , JiJr;i£ [!J_] :itt % * s<J ~ fff3 $ * 
jgM~ filf$ ITT fflttlkW:ffi:tRdft~/J\ ITT R& o 
[ 0027] ft~$ IX~ q:r , JA A~ [!J_] :itt:% *ITT~ ffH $*ITT m ~ tR q:r ITT p}T ;i£ ~ & ~ 1--fil 1$ ITT m 
mW:ffi:PT~A~~~~ffi*fil~~~_tfflt~Wiii*ITT_t*OOo 
[0028J tJlfrtRW:ffi: q:r ITT4ij1'-PT ~ filtJSt~iu!!!IX~ o 
[ 0029 J ¥ ~ 1*:ff1tf= ~PT~ filtJS~t~lLlt~iu!k IX~ q:r ITT 4ij-i'·s<J t~iu!k~ o 

1311 I!! i.5'. a}=] 

[ 0030] im tt ~ ~~ j)ff 00 t'ME8 ~ m ;i£)T-1Jtl'ti ~ JJm 1Jtl , x1 T * 1Ji ~ ITT tt:;;it A~ , ~ 1iE i~ 5Ejg m 
~ ftfr .:tt r-h • ,,AJ.._~r.J ,,,,,....., I. 

[ 0031] 001 JT-1:B T ffU}r57T-{yLJ~]Jfu WtlITT ¥~1*:ff1tf:ITT JT-~-t1:moo ; 
[ 0032 J 00 2JT- tB T tlz:J:Jr5 7T> Wtl ~ JJm Wtl ITT¥~ 1*:ff 14 ITT f¥ fit-'¥ 5L r$ :?tl ITT w 5e~ ~ JJ!% 00 : 
[ 0033 J 00 3JT- tB T 11tl:Jr5JT-1Jtl~JJm 1JtlITT ¥ ~1*:ff1tf=ITT JT- ~·ti f 00 00 : 
[0034 J 004JT-tB 711tl1rSJT-1Jtl~JJm1JtlITT ¥~1*:ff1tf:ITT JT-~'ti trLll~OO: 
[ 0035 J 00 5A~ 00 5CJT- tB T ffR fflJT-1Jtl ~ JJm 1Jtl ITT 8 t& 1r-~ fil ITT tfLl fJ[ 00 : 
[ 0036 J 00 6A~ 00 6CJT- tB T t!R ffl JT-iJtl ~ JJffi 1Jtl ITT Ir tlkW iii ITT tfU fJ[ 00 : 
[ 0031 J 00 7 ~ 00 9JT- tB T t!R fflJT- Wtl ~ JJili Wtl ITT¥~ 1*:ff 1tf= ITT JT- l~Ji trU fJ[ 00 : 
[oo38J oo 10A~OO 10KJT-~·tiit!!JT-tB T ttR1AsJT-1Jtl~JJm1JtlITTtLlm¥~1*:ffftf:ITT1J1t.ITT -=:t~ 
I Z::ITT 00: 
[oo39J oo 11A~OO 1107T-~·tiit!!JT-tB T1!RWJT-1Jtl~JJiliWtlITTtLlm¥~1*:ff14ITT1J1t.ITT -=:t~ 

5 

Micron Ex. 1019, p. 99 
Micron v. YMTC 
IPR2025-00229



CN 106601746 A 3/16 91 

IZ:::B<JOO; 
[ 0040 J 0012JF t±:1 Tt!Rffl1F1JLl~JJfil 1JLlEl<J ¥-B'1*~1tf:B<J 1FA't1:~t,½1,00 ; 
[ 0041 J 00131F t±:1 T filt1St!R1"5JF1JLl~mii1JLla<J -='¥--B'1*~1tf=a<J f¥{i1lt'i'.El<Jt!!OO; 
[0042] 00147Ft±:I T filtrSt!RfflJF1JLl~JJfil1JLla<J -=F-B'1*~{tf:El<J ~ f~~B<Jmoo; Y& 
[0043J 00151Ft±:I T filtrSt!RfflJF1JLl~mii1JLla<J -='¥--B'1*~·ftf:B<J *~El<JJFAOO o 

~ .p_J_qt )Jfil jj"~ 

[0044] fJJlfri:4frrXq=t ~Jlij~t OO!:l!-Jf.7J\.:rfiltl'i'iJ£JF1JLl~mfi1JLl; ~rm, JF1JLl~mfi17LlPT y YT­
~ El<J%A~mfirmT-@~mffn~r~~m~J£El<J~mii~ offl&, ~®~mfi~~~mn~~ 
*0*ffi¾W~B<J®~~B<J,#HffireJF~tt~mfinAft.*:rtl!~~~*~~B<Jtt#A~o 
[ 0045 J a oo * , n T oo 7F a<J m !!fJf@ m , ~ ~ * fil 5¥□ C8: ~ ITT R -tj- 0 a !itt-i~ l3}j 4S * , i:4 r_1 m 
B<J ¾, 3~ti□fil, C8: ~Q)Gs1 Jt < ~~) a<J 5L1tf=1Blftn "a" 3i-JL1tf= "_t", "3£1~iLl" ElX "~if fLl" 
5i-JL1tt=st, it5L1tf=PT YI'H~ "fr" !h-JL1tf= "_t" ,I'H~ "3£1~fLl" ElX "~if fLl" 3i-5Lftf:, Q)Gir 
PT Ya TI mzJBJf¥aA11h * rsJJL1tt= 0 t§ & , 3JL1tt=t&:t1Fn "1tt~a" ¥i -JL1tt= "_t", "1tt~3* 
t~fLl" ElX "1tt~~if fLl" !h-JLftt=st, fr TI 1fJzJBJ T-~f¥fr5Lftf:ElX~o~'7r, i:4fJI!.m¥B<J ¾, 3fil 
~;f;,tn "a" !h-fil "r" st, ~fil PT Y 1rt~a!h-~ r, m PTYf¥ft-1'-ElX$1""* rsJ fil o !h 
,,r, ~~:4r_1ma<J ¾, 3~~ttn "a" W3fil "zl'BJ" st, itfilPTY ¾aW3filzrsJ a<Jrit-fil, Q)Gir 
m PT Y 1¥ ft - 1-- Q)G $ 'i"" * rsJ fil O ~ ti B<J 11F ic. ~t ti* 7F ~ ti ITT JL 1tt= 0 ti□ a~ _m 11 m a<J , * i:g. 
~/~filfflffl*~tB~q=iag-,t-Q)G$1'-El<JffA®~$fflifo 
[0046J ~:41"'Hia<J ¾, !a1'!.tPT Ya~lt!.1tffl#iiHf~- -*= "* ~ ~*tl'aJ£~tir¥Jftf: ,tli ftf:, 
[[±!ix, fil ;f□ I Q)G $ * , fE ¾~ ® ;Ml-ftf: , fli-ftf: , [[ ~ , ~ 5f□ / Q)G $ ?J\. T-@1f!l~ ® # i:g. Jifr pl,z tiJ o ~ ® 
#i:g.{y_ffl*i:4-1'-;Mlftf: ,tli {cf='[[~ ,filQ)G$:fr1=J }jj-[[~ ,filQ)G$7]\.[[ ***o IE!~ ,aT­
n~ ~ 7F ,wu ~ mfi ,wu B<J ~ -B' B<J ·tt m r , r oo w i~ a<J * -ti;! 1tt= , * -tli 1tt= , *-C8: ~ , *-fil Q)G* 
-$* PTYirr~n*=ti;J1tf= -*=tli ftf: -*=C8:~ -*=filQ)G*= $7]\. o 
[oo47J n T ~rmJ£, a13:_m PT Y 1im~ti□ "a••• _tn", "_t", "a••• rn" 5¥□ "r" ~B<J2'. 
OOfflm#m*fflJ£~aOOq=imJFt±:IEl<J-1'-5L#1=J!h*El<JJL#El<J**offiWma<J¾,2'.00ffl 
m#mAOOfilM~TaOOq=iffl~B<Jn~*~~a~fflQ)G~~q=ia<JT-~n~o~~,~*R 
~oo * B<J~~, JJ~¼fflJ£n "a" A11hJL1tt= "_tn" Q)G "_t" B<J JL1tt=~:4~nJ§JE1iln "a" A1mJL1tt= 
ElX w 1iE "r n" Q)G "r,, 0 IE! ~ , ~ r oo B<J Jl 1* n rtJ , * i:g. "a • • • _t n" PT Y fil 1i "a • • • _t n" l□ 
"a··· rn" W3lirn1fto PT Y !hfr k1ft Oft~90&Q)GfrA1tan1ft) JiJrJ£~~, #ffl@:rtl!m¥ffa 
~lt!.1t m B<J 2'. rsJ t§ xt m J£ i:g. o 
[ 004s J ft~ _m 1t m B<J * i:g. 1sz. ¾ n T m J£Jl 1* ~ mfi ,wu B<J § B<J , rm T- A oo PIR tu O ti□ ft~ _m ~ 
ffl a<J, Pi ~1=:_t r x!h ,'r S}j wf!:lt!!:nt t±:1, ~ V!Ll-'¥l~%A "-'i'( flf )" ;f□ "JiJrj£ (it)" ill A OOfil;f:151[ 
JJc%A 0~~1:4r_1ma<J ¾, #i:g. "fil;f:15" fflfr*i~ 13jj 4S q=i st, mS}j f¥frJiJrJ£W1iE ,!i1f1*- w~l-~ 
ft, ¥J1tf:, 5L1tf:5¥□ /Q)GTI ffJEl<J§li, fE T-~l:PifffrQ)G~t JJ□ -1'Q)G$1'-A1taW1iE, ~1*, w ~-~ 
ft, ;MJ-ftf:, 5i:1tf:l□/Q)GTI 1fJ B<Jfli o 
[0049J ar-Jcq=t , i:4~ JlijJF t±:1 ~mfi1JLlEl<JJFA't1: OOfflJ£~mii1JLl oft 00 q=i, 1JLlti□ 1±1 rtiJmtt# 
;f□/Q)GI~ ,JF t±:1 B<J%~B<J{1~r&¾ PTY Jmita<J O IE!~, ~mfifJLlT-@~m¥ff np!R r1JLlti□a~_m 
JFt±:IEl<J C8:~B<JJl1*%~, YfiltrSEB tiJm i31@B<J%~El<J2Jl:~o rffia<J~mfifJLlill PTY rn-'i""~ 
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tw: vu~~ tw: vu i¥Jt£L~ JiJrtllnx 0 

[ 0050 J room ~1¥1179 ~PT~ Jl~ ~ 1rr tiJm#tE~lt!. 1x=r£ tB T ~~Wfi ~ s{J ttJm:, 1E!::f r~ r 
!Ito 
[0051 J tE,:zjs:iJla}j ~ *, *i:g "~" fxJ=IH'F*7F1x ft :;1goo ~:r¥:t=Erm::f1Afr~p~ :c}JfW~ s{J ttJm:1¥1 
*i,:g, ep1t ittiJm:~~{ihtllnxJt,ft:t:t§fAJ ~~ Jl~ ~~ffl1~1¥J~tiJ;fO%~o ~!It,"~" tllnx5L 
1t:t:::f Jl~tw:1Jpf1J~l¥1 ~ f§ ~, fil::ftAfr*JEl¥1 ~ ~:c}JfW~ o 
[ 0052] 00 lJF tB Tt![W7FVU~nlliVUB<J ¥~1$~1t:t:1¥JJF~ttmoo 0 

[OO53J ~!l~OO 1, t![W7FVU~nlliVUl¥1 ¥~1*~ft:t: 1oey~ fil:f:151f{it-'¥'.5tl4JU20 ,1%M~J1t1t 
30, -®;/ _1=j ~ fi!4t40;fO:}~ tU ~ fi!4t50 o 
[ 0054 J 1¥1*-'¥'. 5L 14 JU 20 PT~ fil t!S $-i'· 1¥1*-'¥'. 5L o $ ~ 1¥ fit-'¥'. 5L PT~~$ ~fr ;fo $~JU :1ri 
J'[o {¥{it-'¥'. 5L!4 JU20q:t filt!SITT $'i'"f¥fit -'¥'.5L PT ~Jffitt'¥r&WL,~~r&CSL, $ :lJttlr&SSL,:l:i!! 
:lJt1lr&GSLw~1iflJ1%M~ fi!4t30, #PT~Jffittfirr&BL~tiflJ-®;/ _1=j ~fi!4t40o tE,:zjs:0:ff ITTJFVU 
~JJlli~q:t,~J¥lfrr&tt:1fiji[l¥J$~{¥~J¥ljtpJ~~~~-~'¥r&R,~J¥l~r&tt:1fiji[l¥J$ 
'1'" ff {it J¥l 5L pJ ~ ~=ti flj J¥l ~{v r&BL o 
[ 0055 J q,f* -'¥L 5tl4 JU 20 q:i filtrSITT $'4'" 1¥1* -'¥L 5L m ~ 5t nx; $ ~ 1f{it:f:R: o ~~ 1¥1it:f:R: PT~ fil 
t!S$~'¥r&WL,$~$:izt1lr&SSL,$~:l:i!!:izt1lr&GSL,$~{irr&BL;fO:¥&~~~~r&CSLo 
[ 0056] !&13: i}J ~ R4t 3 0 ;fO i~ I _1=j ~ 1f4t40 m ~ jffi tt t~ tu ~ fi!4t 5 0~ ft O ft 7F vu~ JJlli vu q:t ' !&13: M ~ fi!4t 
30PT~=ti4t:7H'ffttml¥1:1:i!!:l:Jtf§,~,ADDR,#PT~~4=ti4tl¥J:l:i!!:l:Jtf/tf,~.ADDRffl~~!&~:lJttl~=tif1Jq 
{it-'¥'. 5L'4 JUI¥] '¥r&WL -~~r&CSL, $ :lJt1lr&SSL;fO:l:i!!:izt1lr&GSLEt<J :¥&~ff137J\. o!&l3:ih ~fi!4t30 
PT~ filt!S fflr'¥r&WL, $ :lJttlftSSL;fO~~r&CSLq:t 13{)~1'"ITT1%i)J~jj!4to 
[ 0057] ii I~~ fi!4t40 pJ ~ 0[n] JS1 T ))IJ~ tLl ~ fi!4t 50tldj¾ ITT$ ~*:izt tl~=ti fU {¥{it J¥l 5Ll4 JU 20 
1¥1 firr&BLITT :¥&~ff137J\. o -®;/ _1=j ~fi!4t40PT ~ -®;IOCB _1=j A~=tiflJJifr:izttlITT firttBLITT :¥&~$ 
7J\. ITT ff fit-'¥'. 5L ITT~ W ~~PT~ fnJ ~ =ti flj Jifr:izt tl 1¥1 {ft ttBL ITT:¥ & ~ $ 5t ITT {¥fit J¥L 5L _1=j A~ 
w O i~ I _1=j ~ R4t40 m ~ filt!S~ 3ZO };'.[ &'.1i iffl ~'$tu }\./$tu tB fl'Dffl ~ 'JJ:Willi ff W 1¥1 ~ jj!4t 0 

[oo5sJ =r~tu ~Risom ~ n[njm r:57rW1t$itrl¥1=r~tH~ ~crRL*=r~tLlI&13:iJJ~ R4t30:fo-®;1 _1=j ~Ri 
401¥J~ft ofti~.t!XB _1=j Af¥1it-'¥'.5tl4JU2oq:i 1¥JJJ:W1¥J'tf1£ r ,t~tLl~fi!4t50PT~NtU1%M~ 
fi!4t 301¥1 ~ ft ~ fnJ ~ q:i ff {it~ *4 iEZ-®;IOC 1¥1 ~ W 1¥1 '¥ r& WLt£ 1j¾ ~ ffi , Jtt fr-®; IfX ~ ft o 3 fnJ * JE 
1¥1 '¥ r&wL=l'£fj¾ ffl r-®; IOC~ ft 1¥1 ~ ffi st , t~ tu~ R4t so m ~ 1A 1r t~ tu ft ti i~ 1 _1=j ~ R4t4o m ~-®; 
IIXt:i-1=jA~~~B~~~fflr-®;IOC~*l¥1~ffil¥1'¥r&Rl¥11¥~-'¥'.Jtl¥J~Wo 
[OO59J 3~W_1=jAf¥fit-'¥'.5L14JU2ost, VU3ZO, NtU~fi!4t50PT ~=r~tLl1%M~fi!%301¥1~1t~ 
fnJ~~_1=jJ\.~Wl¥1'¥r&Rmmfflr_1=jA~*l¥l~ffio3ffly_1=jJ\.~*1¥1~ffimm~*JEl¥1 
'¥ r&wLSt , t~ tU ~ fi!%50PT ~ t~ tLl-®; / _1=j ~ fi!4t40 ~ fnJ ~ti flJ 8 ~ fnJ ~t£1j¾ ffl r _1=j A~1t 1¥1 ~ 
ffi 1¥1'¥r&WL1¥11¥1*-'¥'. 5L _1=j A~W o 
[oo6oJ 002JFtB 7t![WJFVU~JJfuVUl¥1¥~1$~1t:t:1¥11¥fit-'¥L5LP$JU1¥Jw~~~fi!4tOO o 
[0061] 00 2JF tB T '!£1L¥~1$~1t:t: lOOAq:t filt!SITT ff fit-'¥'. 5Ll4 JU 1¥1- titatiJ 1¥Jw~f ~ Ni 
00 o ~!l~002, t~WJFVU~tw:vul¥1:r¥fit -'¥'.5L14JUPT ~ fil:f:15Jl~1iilt$ ~~=til¥Jn~:r¥f*-'¥L5t 
MC1:¥MCn1¥J $'4"1f{it -'¥'.5L $ S~bZ.7J\.JJIJ~tiflJ $ ~1¥Jn'i"f¥fit J¥l 5LMC1 :¥MCn1¥JMt,irn1¥J:1:i!!:izt 
1l~f*-gGST;fO$:izt1lai1$-gSST o 
[0062] 11zllt$ ~~til¥Jn'i'"f¥{itJ¥l5LMC1:¥MCn pJ ~7J\.JJIJ~tiflJ'¥r&WL1:¥WLn, ~:izttln~ 
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f¥.{it --'¥l 5LMC1 ~MCnB<J ~j;,~$73~ o 
[ 0063 J :l:i!!~ 1l s1dttf GST a<J tJJJt 1&ftwf PT L:J, ~t~ ¥Ll :l:i!!~ 1l ~GSL , A~ 1lHw f PT L:J, ~ :t~ ¥Ll ~ 
~~CSLo $:izt1l si1*tfSSTB<JtJJJHbHtwf PT L:J,~:t~JLl $ ~1l~SSL, A~1&ftwf PT L:J,~:t~¥Llf¥. 
{it --'¥l 5LMCn ITT fil t& ilw f o 00 2 ~ tB T ~ t-¥ a<J ta :Ml , ft i~ ta ;f:iJ q::t , ~ 'i"" :1:ih~ 1l si 1* tf GS T ;f□ ~ -1-
$ ~ 1l si 1* 1'f SST 7J~ 111J ~t~ ¥Ll 1Ez: JJt $ ~~t~ ITT n-t' ff M'1--'¥l 5LMC 1 ~MCn; ~ ~~ £§ JJt ::f ~ ITT 1f 
A, $-i'-:l:i!!~1lai1*tfGST~$-i'-$ ~1la11*i'rSSTPT L:J,~:t~¥Lln-t'f¥.fit --'¥l 5LMC1 ~MCno 
[ 0064 J $ ~ 1l si 1* tf SST ITT f,m 1&ftw f PT L;), ~ t~ JLl {v ~ BL 1 ~BLm o 3 {* ~ 3mtt $ ~ 1l £~ SSL 
JJ'filJ1□ ¥Ll $ ~1lai1*1'fSSTITT1ffiHliHiwfS1 ,3mtt1ir~BLl~BLmJJ'filJ1□ B<J {*~ PT L:J, 1t$tu¥Llt&:JJ:t $ 
~~t~ITTn'1'-f¥.fit--'¥l5LMCl~MCn, 1f1i PTL:J,1j\,fr~ffli~lfX~{t~~1Ji5 EJA~{t o E5Jjg,f*~£?: 
tttJJJt t& ~ :tl ~ JJ'fil 1m ¥Ll A~ 1& ftw f ~ t~ ¥Ll ~~ ~CSL ITT tJlJt 1&~ 1l ai 1* tf GS T ITT tJlJt 1& ftw f , PT L:J, 
tAfr~$~~ f¥.{itftn'1"-f¥.{it--'¥l 5LMCl~MCn q::t ITT~ ~ITT~~i~1t o 
[0065J 00 3~ tB TitHJi5~fftl~JJ'filfftl a<J ¥-B'1*~1tf=ITT ~~tl:f 0000 o 003$73~:rfil~ tB T t_§JJJZ 

51:: 1tf: a<J ~ :Ml ' jg T ~ T ffl :l£ ' JA A~-~ T ~ ®m ~□ w :ffl: £e ti~ 129 ( JJt!. 00 4) ITT :Ml@ 0 

[oo66J 004~ tB T~W~1Ytl~JJ'fil WtlITT ¥-B'1*~1tf:ITT~iHi. &LlfJ\1.00 o 004~ tB T lfr~ 00 3ITT 
~ I - I ' ~ IR a<J ¥-B' {t~,ftf: ITT &Ll 00 o 
[0067] ~ ~~ 00 3;f□ 00 4, ¥-B'1*~1tf= 1 OOPT L:J, filt!i--'¥l 5L IX ~CELL;f□ :~:ffl: IX:lsiPAD o W:ffl: IX~ 
PAD PT L:J, i{h1f fPJ i&-'i'. ft--'¥l 5LIX~CELLITT ~j>~fti/a_t o --'¥l 5LIX ~CELL pJ L:J, 1=§ 001 ITT f¥.{it--'¥l 5L 
14 Jtl2Oxt E, W:ffl:IX~PADPT L:J, ~~4J.OO 1 ITT f¥.{it--'¥l51=14YU 2O1=§Jb~M~ lf4t3O1Bz:lft~ ~t~ITT IX 
~o 

[ 0068] ft--'¥l 5L IX :lsjCELL q::t , ¥~-f*g{tf: lOOPT L:J, filt!i: tJlJt~ t&l 31 ~ 137 ( tJJJt~ 1& 130) , ftiff 
~1=§£fl£1O1 ITT J:.*00¥1iITT1ffPJ1Bz:lft73~pr,j:ffITT ~flt:1:f,l:ft£f!£1O1J:.; ~fs]£e£f~ 121~ 
127 ( ~fsJ£e£f~ 120), 1=§tJlJt~1&13O5t ~:1:i!!:l:f,i:; jm:11[:fLCH, ?J 1=§£fl£101 ITT _t*00¥1iITT1f 
fPJ fil {$ :H HA 9=1 i&-'i'. ~ 3m:l1[ IX~ 140; 3m:11[W:ffl: 160, i&-'i'. ft3m:l1[:fLCHITT _titw J:.: * ~::fff £~ 
17O:f□ jm:11[~ 1 75, i&-'i'. ft3m:l1[W:ffl: 16OJ:. o ¥~1*~1tf: 1 OOxf PT L:J, filt!r3m:l1[:fLCH pg ITT3m:i1[1X 
~ 14 0 ;f□ tJlJt t& fr~ ~ 150 0 ft¥ -B' 1*~1tf= 100 q::t , --'¥l-t-f¥.{it--'¥l 5L * pJ L;), £ T ~,t-jm:11[ IL CH* We 
-'i'. , $ '1"" f¥.fit --'¥l 5L $ PT L:J, ifrx 1f fPJ ;f□y 1f fPJ t!i i'f ;f□ Yu ::fff l'L 
[0069] ftW:ffi: IX~PADq::t , ¥~1*~1tf= 1 OOPT L:J, filt!i J.AtJJJt ~t& 131 ~ 137 ( tJJJt~ t&l 30) 7]( f 
fil{$ITTtJlJtt&W:ffl:l 31P~l 37P( tJlJtt&W:ffl: 13OP), ~t~lLltJlJtt&W:ffl: 13OPITTt~ffi!R~ 180, i&-'i'. ftt~ 
ffi!k~18OJ:.ITT*=::ffft~ 19O:f□Jl~ 1=§jm:l1[:fLCH;t§~ ta:MJITTINE3m:i1[fLCHD o 
[0070] £fl£1O1 pJ L:J,Jl~)frx7J[P] ;f0y]J[P] fil{$ITT _t* 00 o£Jl£101 pJ L:J, filt!i¥-B'1*f,Jflj., 
fJU~□ IV~¥ ~{t;t,rflj., I II -V~{l::dtl?JJ ¥-B'1*tJ ;flj. ~II-VI~-{,t !r?JJ ¥-B'1*tJ.f4 o f!U ~□ ,IV~ 
¥ ~ 1* PT L:J, fil :t!i tt, ti~ tt-ffi o £ fl£ 1 o 1 PT L:J, ft jg 1* ira Jt ~ yrj> fil ~ tii: {~ o 
[0011 J m~ t& 130 c fftl~□ 131~ 137) PT L;), 1fr~jm:l1[JLcHITT *-t-t~OOft1=§ £fl£ 101 ITT 1:-.*oo 
¥HITT 7:f [P] _t 1Ez'.lft73~pr,j:ff O ~ ~~ 00 2, m~t& 13OPT L;), 5t11Ll%nx:l:i!!~1lifa {ttfGSTITT mt&'$ 
'1"-f¥.1it --'¥l 5LMC 1 ~MCnITT tJlJt ;f:]it;f□ $ ~tl ai 1* tf SSTITT tJlJt t& o tJlJt ~ t& 130 PT L;), ft% nx'f ~WL 1 ~ 
WLn ITT ~ S1 fil 1$ o tJlJt ~ t& 13 o PT L:J, 0 ~ :l:i!!~ :t~ ¥Ll 3mtt flJbE--'¥l 5Ltii:1~:H H i{h1f fPJ ;f□ y 1f fPJ ::fff l'i 
ITT 1Ez: JJt tEI 1~ ITT f¥.1it --'¥l 5L $ , :l:t ,I:~ tJlJt ~ 1& 13 o ITT :11ti: ta :Ml PT L:J, ~□ 00 3 Jifr ~ 3m tt ;;iJ 11TH ft y 1f 
[P] _t 1&'. JJt73~ ~ 0 

[0072] ft~f!U~JJ'filf!Uq::t ,ftfffit--'¥l5LMCl~MCnITT-tJlJt~1&132~135ITT'tli£ T, pJL;),::f!JJ'iffU 
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:ti□ [9 '1'1Jlfr~ tlk o 1Ytl:tio, %$;l¥Mt •5LMC1 _¥MCnITTffl~ tlk13OITT ij:; PT Ll IOC ~r¥:~ 1zls:~,f!:f: 
10O13g~;o1Ytl:ti□, %$;l¥1it•5LMC1_¥MCnITTffl~t&13OB{]iJc; PTLl~2n ,A9=' ,n~ 13 ft~ 0 
[0073] :l:1!!½!;1f s"'Ht'gGSTITTffl~ t&131 PT Lll~x7f fPJ M1$Ll%$;:ltl!m:;1f~GSL $ ½!;1tsi1t 
'gSSTITT ffl ~ tlH 36;fO 137PT Ll 1~x1f fPJ M 1$ Ll % $; $ ½!; 1f ~SSL o ffh 1f fPJ ~ tti&J'rITT:im:i1tIL 
CHPT Ll tlH!isi~:ti□ :imm~ 17513g _t ~ ~ £j1f tIJ ITT NJ'l7J\. 11Ll ~ti JLl JG IA] ag * ~ ~ ~ 170 0 frJF vtl~ 
MF.1Ytl q:i, $ m:;1tsi1zls:'gSSTl't{]ffl~ t&136;fO 137PT Llfrt~y7f fPJ ~tti&J'rITT:immJLCHzJaJ ~!ft 
5J\. ~ Ll%$;JG IA] ITT $½!;1f~SSLt!R1JrSJFVU~mF. vtl, $ m:;1f sif*'gSSTITTffl~ tlkl 36;fO 137 Ll 
Ez.:l:1!!½!;1f~,f,zls:'gGSTITTffl~tlk131 PTLl5J\.111J~~'l', M'l'!lx:£$'1' ,:# Jl PTLlJl~ -1=51¥{it• 
5LMC1 _¥MCnl't{]ffl~ tlkl 32_¥ 135ITT £j1ftJJ t§IAJ ITT !lx:JG IA] ITT~tIJ o 
[ 007 4 J ffl ~ tlk 130 ITT~$ 5J\. , 1Ytl :ti□ -1=5 :1:1!!½!; 1l si 1* 'gGST ag ffl ~ t& 131 t§ 1i~ ag ffl ~ tlk 132!lx: $ 
½!; 1f si f*'gSST ITT tJlfr ~ tlk 136 ;fo 13 7PT Ll ~ llllE tJlfr ~ tlk o 1Ytl :ti□ , -1=5 :1:1!!½!; 1f si 1* 'gGST ITT ffl ~ t& 131 
t§ 1i~ ITT m ~ t& 13 2 pJ Ll ~ IJ;(E m ~ tlk 0 
[ 001s J ffl ~ tlk 130 PT Ll fil tt $ si li!lx:~ ~a 1-lJrmtt;fE4 o ~ ~li1-t tmtt ;fE4 PT Ll ~J-A vtl :ti□ tit 
(Co), ti (Ni), m(Hf), 't:S( Pt), ~(W);fot)c (Ti) 9='m:;1fE1{] ~~l't{]li1-l.~i't*4, !lx:1rPT Ll~A 
rn.it otlR17rSJF1Ytl~mF.1Ytl, tJlfr~ t&13O~PT Ll filttvtl:tio~(w) ag~~ otBfr~ tbz13O~PTLl filttt; 
1fj:~1i'!f fil, 1Ytl:ti□ tf~p:$1i'!ffilpJ Ll filt!SIB {t~(WN) ,1m{t't:El( TaN) ,1m.1-ttt( TiN)!lx:Atliit o 
[ 007 6] ~~ ~CSL pJ Ll NJ'r ft t&:.lft ffl 4i~ ITT m ~ tlk 13OITT :l:iii:£i1i tIJ zJa] ITT 11J ,ffflTH q:i 0 
[0077] fflt&W_ffi:13OPPT Ll !=5ffl~tlkl 3OJA•JtlX~CELLfPJ)11!_ffi:1X:isiPADl](-f M1$ITT IX:isi 
xi@o ~7Jffl~tlk13OM{$:#%$;"¥~WL1_¥WLn, JiJrLl1JlfrtRWffi:13OPPTLll~7.1"¥~!lx:"¥~W 
ffi: offltRWffi:13OPPT Ll ~JGIAJ ITT*EIM1$ LlJl~ 15' pfr$5t offlt&W1&13OPPT Ll t~1i¾rfflt& 
w 1& 13op rt --1. mt& w ffi: 130 P* ITT ti tE!! IX~ 0 ft ti tE!! IX~ q:i , m tRW ffi: 13op PT Ll 5J\. 111J :imrl ti 
fffEl!~ 18O~tifLli&J'rftALITT*=~~ 190, :imrltifffEl!~18OPT Ll;J;.~ {§-1%11ffitmium~ t& 
1300 
[0078] tJlfrtRW_ffi: 13OPPT Ll 7J\.JJIJfilt!SA W E!rtffl ~ tlk 13OITT W El/J,ITT IX~ offltRW ffi:13OP 
PTLl 5J\.111Jfilt1Sl-Affl~1&13OLl~JEWE!M1$:#pjJjJ§ Ll ~/J\ITT WE!M1$ITT IX~ o'iYtl:ti□, fflt&W 
ffi:13OPPT LlfrtifffE!!IX~Jl~~/J\ ITTJ!JE! oft~'l'tifffE!!IX~9=', fflt&W1&13OPPT Ll Jl~~/J\ 
ITT WEI, vtl:ti□ , PTLlJl~f1=:7.1JA*~ WE!Tl ?~/J\ITT WEI:# Jlrt*~ WE!Tlf#ITT*=WE!T2o 
ffltRWffi:13OPjjJ Ll 7f JJIJ Jl~fflt&Wffi:13OPITT J!JE!frtifffEl!IX~9=' 1!£1[:ltl!~/J\ITT 15' pfr$5tCP 0 
[ 0079 J * ~ W El Tl -1=5 * = W El T2 zJa] ITT ~ PT Ll fr A ~/,J 5A _¥ A ~/,J 1 ooA ITT m ~ pg , 1Ytl :ti□ A 
t~10.A_¥::k~/,J50.A,:# PTLla*~ WE!Tl ITT 1 % _¥35% ITTm~ pg oftJF1Ytl~mF.1Jtlq:i ,.ffltRW 
ffi:13OP !=53$tiiLlAITTffl~tlk13OzJaJ ITT WEI~ ( 1Ytl:ti□, tJlfrtRW1&13OPB{] WE!ITT ~/J\liE!) ~ * _t t&: !ft t§ ~ 0 

[oo8oJ ~_t ooagffltRWffi: 137PPT LlJl~rtaWffi:IX~PAoq:i ITTffl~tR137ITT wl!l11£ITT w 
El , ,; Ll ~ /J\ ITT W E!M 1$ ITT *EIL 1 PT Ll t!R 1!isJF 1Ytl~ J1ffi: 1Ytlrm :itt ff~ l!fi t:&3E o 
[ 0081 ] fil l'aJ £B£ifil 12OPT Ll ~ J'[ am~ t& 130 /ffl tRW_ffi: 13OP zJa] 0 fil ['a] £B£ifil 12OPT Ll ~ 
~~ !=5 m ~ 1'& 13 o ITT 1f :i:\': t§ 1r,1, ITT 1f :i:\': 1~ -1=5 ~ fl£ 1 o 1 ITT --1.* oo ~ 1i ag 1f fPJ t&: !ft*~** PT Ll 1~ x 
7ffPJ M1$ o aWffi:IX:isiPADq:i, FA !'aJ£B£iFA 12o~PTLl1~~1JlfrtRWffi:13OPLl :;;r-lA] 13g*E£M1$ o 
fil !'aJ £B£ifil 120 PT Ll fil t!S~ :ti□ 1A it li!lx:1m it liITT £B£i :rt;fE4 o 
[0082] fr•5LIX~CELL9=', ft~Jf£ 101--1.%$;3JLl;fOff B{] IAJai, :im:U!JLCHPT Ll t&:.lft5t~3f, 
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# PT Ll i& j'[7.1 tEx 1J IPJ lJHPJ ti !ft {fVt1 o 1Jtl "tzo , imm JL CHPT Ll ,&j'[3/9 % nxJ1t-=f l?fl ~mt~ PT Ll ¥ti 
• 'l' 1f IP] Ll z *%%A ,&j'[ 0 ;@)]! JLCHP} Ll Ee ~~Ut ~ '00: bt 13{) :t~ Jl□ Jl ff !ji,/3IP]~~101 PX mm 13{) 
B~ITTru*OOoim:i1!RrnITTi&j'[PTLl~ffl~~~l1tl!~*fr~#~~o 
[0083J Jlfftt%%ifcITTim:i1!1X~140PT Ll ,&j'[ ttlti ~~~101 ITT _t* 00¥J[ITT1f lPJ fil1$ 
81 ;@)]! JL CH q=t O En rt tE;@ m JL CH pg 131 ;@)]! IX JS)G 140 pJ Ll Ll lf % % iT\% PX Ll tm ~ ,&j'[ fr;@)]! 
IX~ 140 pg 11J!tl 81 m ~t~Jt ~ 162 , m £~ :tJisjf-1Jtl ~ J1tl1 vu , :imm IX~ 140~ PT Ll Jlff m "tz□ l2il tt m 
%iicmt~tt%%iicITTtt%%iicrm;ttq=i7fJlff*~tig£~~1620:im:i1!1X~140131r$PTLl~:t~ 
fLl ~ ~ 1 o 1 o :im:i1! IX :isi 140 PT Ll fil ttm "tz□ $ si limt -'¥L si fit ITT-='¥-~ 12Js::rt ;JEl!- , ¥-~ 12Js::rt ;JEl!- PT Ll ¾ 
xti*:rt;JE4mt~ pJ Ll ¾Jlff P~* ~£1Xn~* ~ ITT:rt;JE4 0 
[ 0084 J IJl[r:immJLcHoPT Ll ,&j'[ awft IX ~PADq=t ITT1,1JH&w:m: 13op01 !lffij$--1. 0 a~Jftl1 vu q=t, 
IJl[r ;@)]! JL CHD pJ Ll ¥ti X 1f IP] ,&j'[ tE 1~ 18!1! ~ 180 ITT r};j 11J!tl O IJl[r ;@)]! JL CHD pJ Ll Jl ff~;@)]! JL CH;t§ [Pl 

81 ~ ;j:ig o i~ "tz□ imm~ 1 7 5 81 :rff r& ~a ;j:ig PT Ll 7G ,9:j'[ tE IJl[r im:i1! JL CHD ITT _t $--1. o 
[ 0085] 1,1JH& 1r ~ fil 15 0 pJ Ll i& ]'[ tE tJilt ~ t& 130 ~ ;@)]! JL CH q=t ITT;@ m IX JS)G 140 z.Js] 0 ,rJlJH& 1r 
~~ 150PTLllti:®:i1!1X~140fil1$ Ll~~~101 ITT--1.*00¥1[ otJilt1&1'r~fil 150PTLl filttftim 
m IX :lsj 140--1. ~it :1:ih ii-I: ITT P~ ~ fil , ~ w {it ff fil 5¥□ f,Ji 1~ fil o ~~ft r 00 ~ ~ij !?fl 5A~ 5C £ 1$ tm rth 
te'i~fflt&1r~FA 1500 
[ 0086] immW ft 16 0 pJ Ll i& ]'[ft;@)]! IX~ 140 ITT _t $--1. 0 ;@ )]! w ft 16 0 pJ Ll i& 1'[7.J it~ m 
~tfg£~FA 162ITT _t* 00 #~ ~:t~fLlimmlX:isil 400 im:i1!Wft160PT Ll filttvtl"tz□1i*ITT $ sia o 
[0087] im:i1!~175PT Ll ~ ttm=tigi~fil 166 Ll~1~fLlim:i1!Wftl60 o:®:i1!:~ftl60PT Llimtt 
iffi:i]!~l 75~ ~=t~fLli&j'[tE;tt--1.ITT*~:mr&l 70o*~:mr& 170P} Ll¾{iLr&BLl~BLm( J]t!,l?f] 
2)o 

[0088J *~:mr&110PTLllti~8~1:&13ofil1$ITT1f lPJ 7GfPJ ITT1flPJfil1$, vtl"tz□ , *~:mr&110 
PT Llftimm~l 75ITT--1. $--1.ftiy7f 1PJ fil1$ o 
[0089] imm~l 755f□m~:mr&1 70P} Ll filtt~~;,f-J;JEij., 1Jtl"tz□, i~"tz□ ~(W), t§ (Al), W'J ( Cu)w 
ITT~~o 
[0090J =t~n!l!~1soPT Ll ~tt*=tfg£~fil 166f□Wfttfgi~fil 129Ll~=t~fLlfflt&w:m:13op O ~ 

7.1ffl1&Wft 130PITT ~ &1ilft~[P], JiJr Ll=t~m!I!~ 180P} Ll Jlff7f [P] ITT+E:& 0 =t~i8!1!~180PT Ll vtl 
"tzo Ll fflt&Wffi:130PITT $Jt[_ll_]*ITT1f:r:\':~=t~fLlfflt&Wffi: 130P o~:t"5~1Jtl~l1tl!Vtl, =t~i8!1!~180~ 
pJ Ll Jiff AM& EB T ;t§x1 ~ITT~ '00: b~ rm IP] Ar$~ /j, ITT% A 0 
[0091 J *=:mr&l 90PT Lllti ~*~:mr&l 70;t§[P] ITT7f lPJ fil1$, vtlP□ tE=t~m!l!~l80--1.f{}y1f [P] 

fil 1$ 0 tr! w~ 1Jtl ~ J1tl1 f!Jtl , ~=t~ fLl * J2!; 1l si ~ ~SST ITT ffl ~ 1& 1365¥□ 13 7 ITT ffl t&Wffi: 136P 5¥□ 13 7P 
PT Ll ~:t~ fLl ¥ti~* =:mt~ 1907G fPJ ITT 1f IPJ fil 1$ ITT J¥1.Mi~r& o 
[0092] t~itt!I!~ 180l□m=:mr& 190P} Ll filtt ~~:rt;JE4, 1Jtl"tz□, m"tz□ tij (W), t§ (Al), W'J ( Cu )w 
ITT~~o 
[0093] !?fl 5A~l?fl 5C¾tr!ffl~1Jtl~Jftl11JtlITT ffli:&1r ~filITT ifH!IJl?fl, #~ tB T ~ l?fl4ITT IX~' A' 
x1 @ITT IX~o 
[oo94J ~m~ oo 5A, ~ tB T ff-1it-!¥Lx * ITT 8~1:&132 ,fflt&1r~fil 15ol□:imm1X~140081& 
1r ~fil 15oPT Ll filttft:immlX~ 14o_t~it:1:t11:tt-i:ITT~ ~ fil 152, ~ wfitff- fil 1545f□ rli 1~fil 
1560 
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[0095] ~3f fil 152PTY ftit~4f~§'.5:J1F-Nf.£'5f 1ttmuiU~ w{itff fil 154ITT ~w~'5f o~3f fil 
152PTY filtt1JU-tz□=-H::.li( Si Oz) ,m {tli ( Si3N4) ,m1A1tli( SiON)Q,\ZAftilit 0 
[ 0096 J ~ w fit ff fil 154 PT Y .¾ ~ wtm~fil Q,\Z1¥tJJJt ~ ~ fil o 1JU-tzo , ~ w fit ff fil 154 PT Y fil tE 
*~~M,;~~Q,\ZAA*~~o;~~Q,\ZAA*~~PTY~~~~~Q,\Z~~~M*ffi~ITT~ 
~figp)Goft?F'fJU~JJ'ffi{JUq:i, 1JU-tz□ , i:3~w·fv&ff FA 154¾~wtm~filBt, ~wfitff fil 154 PTY fil 
1tm1tao 
[0097] F,il.~fil 156PTY filtE =«1--tli( Si Oz) ,ffl.1--tli( Si3N4) ,ffl.1AH'.:.li( Si ON), ~k*~;p,1 
flJ.Q,\ZAtilit o ~k*~;p,1flt PTY¾Al2O3, Ta2O3, Ti 02, Y2O3 ,ZrO2,ZrSixOy,HfO2,HfSixOy ,La2O3, 
LaAlxOy ,LaHf xOy,Hf AlxOyl□PrzO3q:t ITT f:f:~~;fqi o 
[0098] ~~~ 005B, ?F t±:1 T ff{itJ¥l5L$l s<Jffl~r,&132 ,fflrR*~ fil 15Oal□imm!K:l!llt14OoffltrR 
*~fil 15Oa PT YAfff~'5f fil 152, ~ w'fv&ff fil 154l□ f-Ji13m 156aJrl.mfftiii:1=Eimm!K:isi14OJ:. 
s<J ~ :rig o PT Y ft tifir:1J[ ~J:.J£% JvZ tJJJt rR * ~ m 15Oa ITT m ITT ;t§ xt J1J & o 
[0099J vHES*w., 1=ErtHi?F1JU~JJ'ffi1JUs<JfflrR*~m 15Oaq:t, fi'5f fil 152?f□~ w{itff fil 154 
PT Yfff ~imm!K:isi14O 1-191l:1:tl!M{$, rnjF,il.13FA 156a PTY iJi ~~ 1=5 005AITT7F1JU~JJ'ffi{JU~IPJ B<Jtf 
:i:\': i&Jt79 ~ ~ffl ~ rR 13 2 o 1=E ?F 1JU ~ JJ'ffi 1JU q:i , F,il. 1~ m 156a ITT~$ 11\. PT Y fff ~ imm Ci :isi 140 Id£ 
1l:lt!!M{$, A jJ~fm1J\. PTY i&Jt79~~tJJJt~r,&132 o 
[0100] ~~~ 00 5C, 7F t±:1 T fffitJ¥i. 7L $l ITTffl~ rRl 32 ,fflrR*~ m 15Obl□imm!K:l!llt 14O01JlJtt& 
*~m 15Ob PTYAfff~'5f m 152b, ~wfv&ff FA 154b?fDF,il.13m 156b)rl.mfftiii:1=Eimm!K:l!llt14O 
J:. ITT ~a rig o 
[0101 J Wtffi*w., ttr!t1m?F1JU~JJ'ffiwUITTfflrR*~m 15obq:i, ~'5f m 152b, ~ w'fitff m 154b 
?f□ F,il. 13 m 15 6 b~ $ PT Y iJi ~~ 1=J 00 5A?f□ 00 5 B ITT ?F {JU~ JJ'ffi wU ~ IPJ s<J 1i 5:\': i& it 79 ~ ~ ffl ~ rR 
1320 
[0102] 00 6A_¥ 00 6C¾rtH!rs?F1JU~JJ'ffi 1JUITT fflt&Wffi:ITT tfUl~ 00 :ff 7F t±:1T1=J004ITT Ci:l!llt 'B' xt 
@ITTIK:l!llto 
[0103] ~~~ 006A, 7F t±:1 T fflrRWffi:133Pa?f□tiiH!k~18Oo fflrRWffi:133Pa PT Y filtE1=E~=tiiU 
ffl~r,&133ITT IP} StM{$ ITTtt * Ci:l!lltPA?fDMf$ 79 rt J:.fflt&Wffi: 134Pa ** _a~:fiiU=tiiH!k~ 180 
ITT:fifu!k[K:f!lltPBo 
[0104J rtz1i?F1JU~JJ'ffi 1JUITT fflrRWffi: 133Pa PT Y 1Ji~~1=J 004ITT?F1JU~JJ'ffiwU~ IPJ ITT1i:i:\':Aff 
~ f.i'T :1:tl!Q,\Z ~tt :1:11! i~ /J, ITT J1J & o i:13 tJlJt ~ rR 13 3 ?f□ 1=E ;Jf * Ci :f!lltp A q:i ITT .tJJJ} r& W ffi: 13 3Pa ITT J1J &79 Jf; 
~ J1J &T 1st , ffl rRW ffi: 13 3Pa ITT J1J & 1=E 1=J ~ =ti Ci :l!lltPA;t§ 1~ ITT =ti fu!k Ci :l!lltPB q:i PT Y Aff rt §r; ~ 
J1J&Tl {~ITT Jf;- }JJ[tT3, :ff _a1=E1=J=tifu!k!K:l!lltPBITTftw$1~:iliITT Ci:l!llt q:t PTYAff rt§r;- J1J&T3 
{~ITT§r;[9J1J&T4o 
[0105] ~ ~~ 00 6B, fflt&Wffi: 133Pb PT YA ff~ lt±l $1]\.CPa, ft~ lt±l $5tCPaq:t, fflrRWffi: 
133Pb ITT J1J & 1=E 1=J ;Jt * Ci :lsjPA;t§ 1~ ITT =tifu!k Ci :l!lltPB q:i 1Ji ~~ 1=J 00 4 ITT 7F {JU~ JJ'ffi {JU~ IP} ITT tf :i:\':IB 
Jfil:lt!!E!¼~~~:l:fil~/j, oimu~ 1tE $1]\.CPa, tJJJtt&Wffi:133PbITT J1J&1=E%JVGff~ 1tE $5tCPaITT Ci 
:l!Jltq:i PT Yh\*~ W&Tl ~/J,JU§r;=J1J&T2, fflrRWffi:133Pb PT Yttf,i T %JvZff~ 1tE $1]\.CPa 
ITT Ci:f!lltz.J1 rITT [i~q:t y Jf;=J1J&T2filf$79Aff wU-tz□ 1=J~Jt£1O1-fff ITT f:f:B ITT J:.:zzffi OPT y 
rlzffl?F1JU~JJ'ffi1JUxt~ ltE $5tCPaITT *&L2:ittff fttifir&~o 
[0106] ~~~ 006C, fflt&Wffi:133Pc1=E1=J=tim!k!K :l!lltPB;t§1~ITT tJ * Ci:l!lltPA q:t PT Y iJi ~~1=.i 00 4?f□ 
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00 6 B B<J 7F vtl ~ JJlli vtl ~ ~ ITT 7J A A~ [1=l_] *%~ITT ~ ffH $ 7}CPb O vtl :tm , PT Ll ~ ffl 7F vtl ~ JJlli vtl x1 
~ ffH i'fflJJ"-CPbITT 1:frj'[, [!!] :ittB<J %5:tiOi~&:lttff *11fB5<:1![ o :tmu ~ ffH $ 5tCPb, fflr:t&W:ffl: 133Pc 
ITT Jl1&1=E%P>Z~~ ffH i'fflJJ"-CPbB<J IX~q:i PTLlJA*~ W&Tl ~/J,fLl*=JlJ-&T2, fflrt&Wft 
133Pc PT Ll1=E~i T %P>Z~~ ffH i'fflJJ"-CPbITT IX~Z>7rITTfflrt&W:ffl:133PcITT IX~ q:t Ll*=R&T2 
fil 1$ 79 Jl~ vtl :ti□ 55~~101 f :ff a<J f ffl a<J --1. * oo 0 

[ o 1 01 J oo 1 _¥ oo 9~ ~ w 7F vtl ~ JJfil vtl ITT¥- -B' 1*~1tt= ITT 7F ~ ,t1: &u t,½1, oo 0 

[ 01 osJ ~~~ 00 7, -=F-B'W~1tf: 100a PT Ll filtJS1Jlfr~t& 130, filfsJ ~~ttfil 120 ,;imi!ffLCH ,JAfflr~ 
t& 130,K f tfilfil 1$ ITT m1&Wft 13oPd5toa=t*ium 1&W:ffl: 13oPd ITT =t*fr!!ll~ 180 0 

[0109] fflr:t&Wft 130PdPT 12), filtJSfflr:t&W:ffi:JJ"-JJIJ 12), ~JEW &JAfflr~ :t&l 30fil($ *~ J§ 12), ~ 

/J, ITT R&fil1$ ITT IX :!si o vtl:tio, Tfflrt&W:ffl: 130PdPT Ll JJ"-JJ1JJl~fil1$ 79 tt--1.fflr:t&Wft 130PdITT 
t*fr!!ll IX~* a<J t*fr!!ll IX~ Ll at* fUt*fr!!ll~l 80:# ii ft t*fr!m IX ~PT Ll A~ ~/J, a<J J~ & 0 

[011 oJ m1&Wft13oPdPT Ll~~~lcj 004ITT1Fvtl~hffi1Ju~~ a<J1f :r:tJl~ illi~~~101 ITT--1.* 
oo:1tt~:ti7~/J,ITT R& offtl:tio, --1.fflrt&Wft130PdB<J W&B<J ~/J,li&PT Ll rt Tfflr:t&Wft 130Pd 
ITT W&ITT ~/J,fi&A O vtl:ti□, 3 tJJJt ~ 1& 1308{] JJJ-jjt~,:zjs:_t 1mJltt§ ~ a1, ~_t 00 ITT fflrt&Wft 
13 7Pd PT Ll ft t*fr!m IX~ A~* n .JJJ-&TS , ~ T 00 sq fflr :t&W ft 131 Pd PT Ll ft t*fr!!ll IX :lsj A~ rt* 
nflJ-&TSW ITT*/\ R &T6 0 * /\ W&T6PT Ll ~~T£1Xif!£ra=t*fUfflr1&Wft 13 lPd ITT m~ ;{& 
131ITTW&o 
[ o 111 J ;ftHlr5 7F ,wo ~ JJfil vtl , m 1&w ft 13 o Pd a<J w & a<J ~ /J, ti & ~ PT Ll 5j 1=E 7F vtl ~ JJfil vtl q:i ITT 
R &~/J, ITTj§~;t§Jxtfililli~ ~~ 101 ITT _t* oo~/J, o vtl:tio, Tfflrt&Wft 130PdB<J R &B<J ~/J, 
fi&PT Ll rt --1.fflr:t&Wft130PdITT R&ITT~/J,fi&A O fflrt&Wftl 30Pdzfs] ITT JJJ-&1~/J,ITT &JJU 
ITT;@~ PT Ll {j( IE T tu~ttfi q:t ITT% P>ZJ@U~, PT Ll 55~fU~~101 ITT lfe ~ }VG iE bl:: 9XiP>GR rt 0 

[0112] ~~~ 008, -='¥--B'1*~ftf: 100b PT Ll filtJSfflr~1&130,filfs] t~tifil 120 ,;imm:JLCH,JAfflr~ 
t& 1307k f:rfilfil1$ ITT fflrt&Wftl 30Pe5f□ a=t*fUfflr:t&Wftl 30Pe ITT t*fr!m~ 180 0 

[0113J tJfilt&Wft 130Pe PT Ll 7tJJUfiltJS Ll ~JEW&hUJfil~t&l 30fil{$:#IBlJ§ Ll ?~/J,ITT R& 
fil 1$ ITT IX~ o vtl :ti□ , T fflr t&W ft 130Pe PT Ll JJ"' JJU Jl~ T fflr t&W ft 130Pe fil 1$ 79 bt--1.fflr t&W ft 
130Petf: ITT t*fr!m IX~ Ll a=t* fu=tifr!m~ 180, fflr t&W ft 130 Pe ITT =ti fr!m IX ~PT Ll 7J"- JJIJ A~ ;t§ x1 ~ 
/J,ITTJlJ-&o 
[0114 J 1Jfilt&Wft 130Pe PT Ll?} JVG7J"-JJIJ,xj'[ 1=f:!gzi%J 1:frj'[5fO!gzf1£1:frj'[ITT *~£iiST 15fO*=tli 
ST2 o*~tiiSTl PT Ll filtrSTfflrt&Wft131Pe, 132Pe5f□ 133Pe, *=tllST2PTLl filtJS--1.fflr:t&Wft 
134Pe,135Pe,136Pe5f0137Peo 
[ 0115] fr* ~fJlSTl ;¥□ * =tllST2 q:t , .fflr t&Wft 130Pe ITT R &ITT ~~/J,fi& PT Ll tmJlt :-:f ~ 0 vtl 
:tio, 1=E*=tllST2q:tITT W&ITT~/J,fi&PTLl bt*~tJlSTl q:t ITTW&ITT~/J,fi&A O vtl:ti□, 3fflr 
~ ;fil 130 ITT JlJ-&~* _t 1Ez:Jlt ;t§ ~ Si , * = fll ST2 PT Ll ft *1'ti fr!m IX~ Jl ~ *-t JlJ-& T7 , rm* 
~fiiSTl PT Ll fr *~=ttfr!m IX ~A~ rt *-1:::R &T7A ITT* J\.JJJ-&T8 0 ttz 1.@1F vtl ~}Jlli vtl , 3 m ~ 
t& 130 ITT JlJ- & tmJlt~ ~ Si , fr* ~tiiST 15¥0 * =tllST2 ITT~~ q:t , fx.fflr t&Wft 130Pe ITT W & 13{] 

~/J,fi&PTLltmJltffl~ o 
[ 0116 J PT Ll t!R ffl 1F f?Jtl ~ iffii: vtlx1 i~:tio * ~fiiS Tl ;¥0 * = tlls T2 ITT fli ITT JJ"-~:ltt1r * 11P B5<: 1![ o fftl 
:tio , PT Ll x1 tll ITT ~; lo -'¥L 1~tli q:i fil tJS ITT fflr t&W ft 130 Pe ITT~; :itt ff* tir c& 1![ o t!R ffl 1F vtl ~ JJfil 
vtl, 55,:zjs:1Ffftl~iffii:vtlq:i ITT W&ITT~/J,j§~;t§&, 1=Eixj'[1=E!gzi%Jf:frj'[ITTtll q:i, W&ITT?~/J,fi& 
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PTLl;t§x1 /J, ofr~'i'~il q:i 1¥1tflfrt&Wffi:13OPdzfaJ Ef{J PJ&l¥1 ~/J,5flf&l¥1i3:fifi~"1UPTLlltl~r 
~ffiti~q:il¥J%m~~~%mh$~o 
[ 0111] ~ ~~ 00 9, ¥-~ 1*~1!:f: 10Oc PT Ll fil tr1itflfr ~ it& 130, fil fa] tBf%fil 120, 3IU1ffLCH, 1-}Jflfr ~ 

tlk 13011( f:l:i!Hf 1$1¥1 fflrtlk'.~ffi: 13OP, ~t~iUfflrtlkWffi: 13OPl¥1 t~ftt!I!~ 18O;;¥DfflrtlkWffi: 13OP _t1¥J 
tLlt.t1¥ 11:fil 101 o 
[0118] tLlti1¥ ltfil1O7PT Ll i&J'I.frJl~:imtifflrtlkWffi:13OP%mag 'EJpfr%~1¥1 'EJ~t$5t 
_t O tuti1¥ 11:fil 1O7PT Ll i&J'I.frfflrt&Wffi:13OPJ!:t~iut~fff!l!~18O1¥1 IX~_t, t~f8!1!~18OPT Ll 5f 
titLlti1¥ 11:fil 107Ll~t~iUfflrtlkWffi:13OP o 
[ 0119] tLlti 1¥ 11: fil 107 pJ Ll fr% m ffl T % m t~fff!I!~ 1801¥1 JL st ffl * 1¥ 11:tLlti ' 1i 1~ pJ Ll ii 
JE:l:i!!.%mA~::f~i~&l¥1JLotLlti1¥11:FA1O7PTLlfiltr1i1=JWffi:tBt%fil129:f□tBJH1kWffi:13OPB{J 

;,f-J ;JE4 ::f ~ 1¥1 ;,f-J *4 , Ll A~ 1=j ~ ::f ~ ${] tLlti j!; tl tt O 1Jtl ti□ , 3 w ft tB ti FA 129fil tr1i $l 1-t a rm tJlfr 
tlkWffi:13OPfiltr1i~~st, tLlti1¥ 11:fil 1O7PTLl filtr1iffl.itli!lX:~1-tlio 
[0120J t~tlr5~1Jtl~JJH11Jtl, tLlti1¥ 11:fil 1O7PT Ll.::f '=ifflrt&Wffi:13OP1tt~t~Jt!I!, rffiPTLl Ll tmi9: 
l¥J r,§j &1=JfflrtlkWffi:13OP5J\.~:ff J-Arffii&J'I.tE:~ffi:tBf%fil 12917'] o tLlti1¥ 11:fil 1O7PTLl filtr1ii~ti□ 
$ si a 13{] ~ ~ ;,f-J ;JE4 0 
[0121 J 00 lOA~OO lOK;,r-lH1:ttl!JF tB Tt~WJFVU~JJtl!VtlB{J tLlffi¥-~1*~,ft:f:1¥1hril¥1 ±~ 
ti5flfB{J00 o 00 lOA~OO lOK;,r-t±:1 T tLlffi003;f□ 004B{J¥-~1*~1!:f: 10O1¥lhri o 
[0122] ~~~ 00 lOA, PT LltE~J1£1Ql_t5t ~:l:i!!.:!:i:'l:1Jtlti□ fil 111 ~11 713{Jffi4ifil 11O:f□ vtlti□ fil 

121~12s1¥1filfaJ tBf%fil 1200 PTLl:imtiJ§£tIZ::fflfflr~tlk13O~1tffitl:fil 1100 
[0123J 1t '.7'c PTLl%mFA fa] tB£ifil 121, f'),tJ§pJ Ll ti□ 00 lOAJiftJFtE~J1£10l_t5t ~:l:i!!.:!:i:'l:ffi 
ttfil 11O;;¥o~faJ tBt;l~ 120 o ffi4i~ 1 lOPT Ll filtr1iff~{i]$1=J fil fa] tBf%~ 12O*im;tl't1:tLlii1¥J;,f-J 
;JE4o Bitltio, ffi4ifil l lOPT Ll El3 PT Ll*itLlti~ StfrtUiiffi4ifil 11O1¥1ti5flf q:i ~~~/J,filfaJ tBf% 
fil 1201¥1 tLlii 1¥1 tt;JE4 % m O i3:r¥ 1¥1 tu tim; tl ·t1:!lX:tLlii~ tl rt pJ Ll t£ti ffi4i fil 1101=] fil fa] tB f% 
fil 1201¥1 tut.2~$1¥1 tu ti~$ rt *i;. 1-tttl!:zz;,r- 0 Bitlti□ 'filfa] fBf%E; 12OPT Ll filtr1i$l1-tli;;¥Dffi, 
1-t ft q:i 1¥1 ~ d> ~ fir , ffi 4i fil 110 PT Ll fil tr1i 1=J fil fa] fB f% fil 1201¥1 ,tJ ;JE4 ::f ~ 1¥1 ;,f-J ;JE4 , vtl ti□ PT Ll fil 
tr1i JA a,• 1-t a,~ it a;;¥□ m 1-t a q:i m; tl 1¥1 tJ;JE4 o 
[ o 1 24 J t~ tlr5 JF wtl ~ JJH11Jtl , fil faJ tB f% fil 12 o 1¥1 PJ & PT Ll ii .tlt ::f if§~ o iYtl ti□ , tEfil faJ fB f% fil 12 o 
q:i~--rooi¥J filfa] fBf%E; 121 PT LlA~fflx11'1¥1 PJ&, ~_t 001¥1 filfaJfBf~E; 128PT LlA~if§X1 
PJl¥1 PJ& oftJFVU~JJtl!Vtl q:i, i&J'I.tEOO 21¥Jttl!J!;tltra1*'gGST 1=Jqfitf it'ln;MC1 ~MCnzfaJ 1¥1 ~ 
fa] tBf%fil 122 LlR. i&J'I.fr 00 21¥1 $ ~tlsif*'gSST 1=Jqfrif iJ'l n;MCl ~MCnzfaJ 1¥1 filfa] tBtifil 
126PT LlA~rt i&J'I.tEf¥1itit'L5LMC1 ~MCnzfaJ 1¥1 filfaJ tB£%fil 123~1251¥1 PJ&::kl¥1 PJ&o PT 
Llx1 filfaJtBf%E; 12O:;f□ ffilifil 1101¥1 PJ&:ltt1r ~firc&1t O JZEpJ Llx1ti;J mfilfaJtBf%E; 12O;;¥□ ffi 
ttfil 11Ql¥J fili¥J~;.Jtt1T ~flfc&1to 
[ 012sJ ~ m~ oo 1 oB, PT Ll :atl!l.tlt:f:i:'I: 1¥1 fil faJ tB£%fil 12oi□ffi4ifil 11 o_t% m~J!jiltt~filHM;;¥□ 
*~~jilt t~~ PM 1 , :ff PT Ll 1f ffl EJ!jilt t~fil HM;;¥□*~~ jilt t~fil PM 1 ~ Pi ffi 4ifil 110 ;f□ fil fa] tBf% 
fil 1201¥1 $5J\. 0 
[0126] 79 T %.f&ti□ 004JifrJFfrWffi:IX~PADq:t Jl~'EJpfr$5J\.1¥1fflrtlkWffi:13OP, pJ LltAff~ 
Pi ffi 4i fil 1101¥1 $ 5t 1¥1 I Z:: o 1t )'c , PT Ll tE iJ'l 5L IX ~CE LL q:i frfil fa] tB f% fil 12 0 ;fa ffi 4i fil 110 _t 
% f&EJ! jilt t~fil HM, Ll 1:5R t? iJ'1. 5I; IX ~CELL o ~J! jiltt~fil HMPT Ll fil tr1i 1=J fil fa] tB f%fil 1201¥1 ;,f-J ;JE4::f ~ 
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81i'Jt4 ,3tiEPTLl El3 $ FA£iifiJGo 
[0121J ~fr§, PTLl%fiJG*~-jtt{t;J:~filPM1Ll*Pi~_tOOsq*-tffi4ifilll 7ITT~$Jto PTLl 
%fiJG*~-1tt{tmfilPMl Ll ~*-tffi4iFA 117sq j{:Jf~sq*&xi E, ,WU:tz□, PT Ll%fiJG*~-jtt{t;j:~ 
fil PM 1 Ll ~ ffilH1U~ ft 13 7P ( Ji!. 00 4) sq AA~ *&xi m O pJ Ll 1t J=l:Fr i! tu t9!£l,lU1iH! tUt!±l *~FA l's:! 
3'B ti fil 120 i0ffi 4iFA 1 10 sq 1El* ~ -Yt t{t t~fil PM L~ ill 81 $ 71\. o 
[ 0128 J ~ ~~ oo 1 oc, PT Ll ft*~*~ **mFAPM1z. Fo% fiJG*=**t~FA PM2, PT Ll •rem* 
=7'tt{tt~filPM2*Pifill'sJtttiFA 12OiOffi4ifil 11osq$5t o 
[0129] 1t'.7'c, PTLl:imttg<f.ti0:sFIJ ~ IZ: *~*~:J'tt{tt~filPMl o iEPTLl *Pifr3JZIJ ~ IZ:ti 
fi q:i • at ITT FA l's:! tttiFA 12 7 lo 128 81 $ 71\. o ,WU :tz□ , § fil fsJ ttti fil 12ofil ti¥t {t li3t ii 1t ffl ~­
W~ ( HF HAff 3FU ~ I Z: a1 , PT Ll ~~ ~_t 00 81 FA l's:! tt£iFA 128 81 R &},). * JLR &T9 ( Ji!. 00 1 OB)~ 
/j\jljbl::*JLR&T9f~sq*+R&T10o 

[0130] ~fr§, PTLl%fiJG*=-Ytt{tt~filPM2Ll *~*/\ffitiFA ll6sq~$71\. o PT Ll ftffl-=r1! 
tUt!±l~r_.'rrd!tUt!tt*PifilfsJtttifil 12Oi0ffi4ifil 110sq1Bl*=-Ytt{tt~FAPM2.i!IITT$71\. o 
[0131 J ~~~0010D ,ffitifil 11O~$PTLlt£JhtJJpiIZ:LlJlff~~81*&o 
[0132] :tzo_t~ ~~ 00 lOBi0OO 1OCp)rj£, pJ Ll£1[tAff:J'tt{tt~filPM1 i0PM281%fiJG "fill'sJ 3'Bti 
fil 12Ol0ffi4ifil 11081$71\.sq *Pi LlR.:J'tt{tt-~filPMli0PM2ITT*Pi, 1ifij PT Ll:imtttJJpiI Z: * 
~fifrffffittfil 1109=1 B1$5tLlJlff i5'~fi'$71\. o 
[0133] ft~tf m:_j[sq;iifj q:t, J:EpJ Ll:tzo_t~ ~~00 lOCJifr:1£fr*~-Ytt{tt~filPMliOPM2St$ 
71\.:f:-tl!*R:t filfsJttt~fil 120 ofill'sJ 3'fltifil 12OPT LlfrA•at IX~PCq:t 71\.fi1JJlff ~/J"81 R& o fr 
3f<IJ ~ttfi q:t ]!#;,ITT~:1:-tl!•atsq _tfilfsJtttifil 12OPTLl Jlff rl:: r FA fsJtttifil 1208{] R&£J1□ 1%X 

/J\sq R&o PT Llt~ffl~,WU~nffi,WUxi fill'sJttt~fil 1208{] R&ITT~/J"nt1T ~frrBi~o Wu:tz□, PTLl 
ft A. a sq IX~~ ~Jill* Pi fil fa] ttt~fil 120 ITT $5t Ll ~ JU~ 0 pJ Ll. a r ffi tifil 110 0 

[ 0134 J ~ ,wu ~ nffi ,wu ~ tB T ~ ;,). ,; _t w iu,; r w ITT 11rm Ff*~ ffi tt fil 11 o ITT w 71\. ITT 111* o iE 
pJ Ll 1t ffl ~ hA. r $flj _t $ sq J@U'FtAff ITT ffittfil 11 Os{] -t:J]~ I z: 0 r fil fa] tttifil 120ft. a IX 
~PCPT Ll71\.jj1J Jlff bl:: _tfilrsJ tttifil 12osq R&£JJ□~/j\sq Roc 0 

[0135] ~~~OOlOE, PTLl%fiJG*~Wfttttifil129Alo*=Wftttt~fil129Bo 
[0136] *=Wftttt~fil 129BPTLl filti¥t{Urm~i'Jt4, :ff ii ,WU:tz□ PT Ll~ftfflHDP( r,5J* &~ 
~ ~~ )%pjzsq fil O ft•atlX±.!IxPCq:t, 3%fiJG*=Wfttttifil 129BS1, pJ Ll:im:iit~f~sq-{t 
4m ~ w 71\. rill• f,t W: J'[. ft ffl xi~ ITT fil rsJ tt t~ fil 1 2 o r oo sq ffi ti fil 11 o , 131 .rtt % fiJG • f,t 81 fil 
110' oft.ill IX±.!IxPCq:t, PT Ll~/J\i&:jlf_ftffitifil 11o_tsq fill'sJttt~fil 12osq R&, PT Ll ~fft.P 
ffitifil 110 ,1tfij PTLlN-.A_t:zzOO:l~ffittfil 110sq~d>WJt¥tf,ttmJEi>R&o 
[0131J frOO 10Eq:i, *~wftttt~fil 129A1Bl~ tB 7971\.fiH~Hi:imtt¥tf,r.ITTffittfil 110%,=&sq 
¥t {,t sq fil 11 O ' l0 fr. ill IX ~PC q:i 1:5f/: ffi ft ffi tt fil 11 O sq _t $ _t sq fil fa] tt ti fil 120 sq W3 fil sq £ii 
if o ,WU :tz□ , ~ W3 fil PT Ll xttd&:.rtt 'J$ fi1J o 
[0138] ,WU:tz□, :tz□ ft*~,WU~nffi,WUq:i p)y~, §uffi ft•at!X~PCq:t sq filfsJtBt~fil 1208{] R& 
tElxi~Ll~ r ~ilf~IW Jtffitifil 11osq¥t{,tst, ¥tf,tsq fil 110' sq R&PT Ll1&:.rtt~*tEl~~;tE1 
1~, rm~~ filfsJtet~fil 12osq JU~sq R&:tz□fPJ O ft!z□ 007ITT ~,WU~nffi,WUq:i, pJ Llt~fflJU~sq fil 
fsJ tt £~ fil 120 sq Jl1 & * r:1JC~:im tt¥t {t ffi ti fil 110% f& sq ¥t {,t tm fil 11 o ' sq R & o ,WU :tz□ , § ft :l:i 
ii: sq fil fa] ttt~fil 120 sq r $ sq fil fa] tt ti fil 120 ITT JU~ sq R &t§ xi R st , ft :l:i ii: sq fil fa] ttt~fil 
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1201¥1 _t $, •tttmfil 110' PTLl fflx,j" J1J O fr:ti□ _t~~~006A_¥6Cta'iJ£Et{J;,r-1Ytl~J1ffi,fytlq:i ',rJlJH&W 
iili.Fzf 133Pa, 133Pb5f0133Pcl¥1%*~PT LllfR tk:rfrJlt~ff' N1¥1•1.t1¥J fil 110' 1¥1%* 0 
[0139J tlz1lr51F'Wtl~:iillivtl, PT LlimttfrWz'.Jlt_t1t1~:l:tii:filfaJtE£ifil 12o;foffl~t&13O/fflt& 
Wiili.13OP( Yt!.004) **Llm-='¥-~f*gftt, rm~1fJ=WtJJEi41fil 1105f0FA fa]tfg£fs.fil 12O1¥1:tiii:~#J O pJ 
Llx1fflt&Wiili.13OPtAfrt:JJ~IZ:*1~~ x1ffi41fil 1101fffltJ]~ I z: 0 
[ 0140 J fr!lt~* N, 3 * rnz*=Wiili.tfg£tfil 129Bst, PT Ll fr•a ix ~Pc q:i 7)\. j]IJ i'ffl 7)\.:1:-tl!• 1--t 
fflt&Wiili.13OPLl%n>Z.1.t4mfil 110', PTLl%n>Z:ti□ 004JiJr;,r-1¥J~#J o 
[0141] ~~~00 lOF, PTLlimtt%n>Z* - :J:!r.iili.tBf~fil 129C*%P>Z5-~Wiili.!X~PADB{J:J:lr.1ilttB 
£fs.fil 129 0 
[0142] 1fr )'c, fr%M* Wiili.tig£fs.fil 129c1¥J~i'ffl71\.ZJ§, PT LltA1rfffi 1--tIZ:, Llft i!'f11~ 
ti'1Ulfil HMt~• a O * - :klr-1ilt tfg£tfil 129cPT Ll ~ vu :ti□ IE ft wi z. w~ < rEos) fil 0 
[ 01 43] ~ J§ , fr izt ti tE ±ti!* Pi fl~ Pit tl FA HlVIZ J§ , pJ Ll fr~ _t yj '.>'r ±ti! Vt lR tB ffs. tJ flj. Ll % M 
* -Wiili.tBt!s.fil 129Co * -Wiili.tig£~fil 129CB{]%JvZ1f~;f0I z:Jllmtf PTLl~~;fqil¥J o EEJlt, PT 
Ll %P>Z'E11r5*~ _¥* Wiili.tBt~fil 129A, 129B:f0 129CEJ{JW1ilttfg£fs.FA 1290 #Jn>ZW1ilttfg£~fil 
1291¥]*~ _¥* Wiili.tBt!s.fil 129A, 129B5f0129CPT Ll 'E1trSffl[AJ EJ{j:ftflj., B ff]zfa] s{]:ill~ pJ Ll 
xit¥Jfj]Ll o*~ _¥* -Wiili.tig£fs.fil 129A' 129B5f0129C~~frr00;,r-t±:l)1gij'lfil 0 
[0144 J ~~~001 OG, pJ Ll%@Zim:11tJLCH;fOllffit.im:i1tfLCHD( Yt!.00 3) o 
[ 0145] 1t )'c, PT Ll :imtt~ fPJ *'t1::1:1l!~Lltiffi41fil 1105f0Fzf fa] tEtifil 120*% n>Zim:i1!JLCH o PT 
Ll ~Llti fil trS ~[Al~~ 1¥1 fil EJ{J :!:iii:~ #J , :imm: JL CH ITT f1J1U ~ PT Ll ~ '=J ~ ~ 1 o 11¥1 _t* 00 ~ 1t o vtl 
:ti□ , tlzW;,r-vtl~J1ffi:1Ytl, PT Lll~fPJ ~~101 s{] _t*[ffi~/j,jmi]tJLCHITT MBLtlzffl1Fvtl~:iilli'Wtl, ~ 
~1O11¥J~i'ffl71\. PTLltt:imm:JLCH[_ll];i1L 
[0146] ~J§, PT Llfrim:i1!JLCHr7'J Hin>Zfflt&fr~fil 15O ,:®:i1!!X~l 4O ,*~tE£ifil 162:f0im 
m:w iili.16O 0 w 1ili. IX ~p AD 1¥1 llffit. :@J]! JL CHD-f:B pJ Ll A~ -'=3 :imm: JLCH 1¥1 ta ttJ ;t§ [Al 1¥1 ~ #J 0 
[0147] pJ Llimtt~ -=f filV'Lf,R (ALO) gx;f.t~'7.:f§V'Lf,R( CVD )~~ffl;f&fr~fil 15O%@Z)1gJ!_~:b~ 
>1 1¥1 J1J BL fr ::2fs: I Z: q:i , PT Ll ,(~t 1* ±t!!gx; $ 71\. :1:-tl! % JvZ ffl tlz 1r ~ fil 15 o , PT Ll fr::2fs: I Z: q:i % m ~ 
1fr:wim:i1!JLCHl¥1 *J3U1!;1$ Ll-'=J~f1£1 O 11¥1 _t*OO ~H 1¥1 $5t o PT Ll fr:®:i1!JLCH f7'J frffltlzfr 
~fil 15OL%@Zim:i1!!X~14Oo 
[0148] *~tE£~fil 162PT Ll:l:JtJE*~:imm:JLCH, #PT Ll filtrStE£~tJf4otlzffl~®~mfivtl, 
~~tJfll-rm~~*~tEtifil 162fil PT:1:JJE:imm:IX~l 4OzfaJ 1¥Jtii~ o im:i1!Wiili.16OPT Ll filtrS 
~ ~ tJ flJ. o :imm:Wiili.16O PT Ll filtrS 'WLl :ti□$ ai ft o 
[0149] ~~~00 lOH, PT Ll%@ZtAJtfTH( Yt!.00 3) Ll fti!'f:tiii:~ffi41fil llO;f0filfa] tEf~fil 1208{] 
:l:tii:ta#Jifr*frOO q:t;,r-t±:l 1¥J1f[P] Wz'.Jlt5t~ 'pJ Ll *Pi:®u1AJfiTH •• 1¥Jffi41fil 1100 
[ 01 50] vtl :ti□ , pJ Ll 11 ffl illE ~ ~Ll ti:t§ x,t T fil fa] tB f~ fil 120½!; 1:¥ l1::1:1l! * Pi ffi 41 fil 110 Ll % M ~~ 
±]ti'ffl71\.TP ofr*Piffittfil 11oz1ru, ~PT Llfrim:i1!Wiili.16O_t%@Z*=tE£ifil 166Ll 1~t?im:i1! 
JLCHo 
[0151 J frJltI Z: q:i, PT Ll ~*~:imtt.it%JvZ*~W iili.tEf~fil 129A( Yt!.00 lOF) 1¥J~i'ffl7J\. 
1¥Jffitifil 11O1¥J'fm71\., ~~m:'fm71\.TPPT Llfr~frw'fmJl~~/1,1¥1 m& 0 
[0152] ~m~oo lOI, PTLl ffl~ ~tJflj.:1:JJEN, q:t *Pi Tffi41Fzf 1101¥11X~**·~ffl~tlzl30 
5fl] ffl tlz w iili.13 0 p 0 
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[0153J fflt~tlk13Ol□ffifr:tlkW:ffi:13OPPT L:J, filt!~~ ,$ silig\(;~~li1,,1Ami-J*4 o ~~liit1m 
i-J*4 pJL:),f!)}._ VU~□ tii( Co), fi:j; (Ni) ,m(Hf), 'fB(Pt), ~(W) t□tt(Ti) 9=' ~=tfB{]~~ITTliittm 
i-J*4, EPG~-J!Atli~ oVU~□, 31$~t&13OlDfflttlkW:ffi:13OPfilt!~~li11.1mi-J*4a1, li (Si) PT 
L;), :f:j JEf~:i11HttHt TP , ~ J§ PT L;), % AA ¥r ,'rs{]~~ fil*f:i: B5 lif,t I Z: , J)dm % AAfflt ~ tlk 130;,¥□ ;j;Jlfr 
tlkW:ffi:13OP 0 
[ 0154 J ttID AAfflt~ tlk13OlDfflttlkW:ffi: 13OPZ. J§, PT L:J, ifilttyj,rr ITT I Z: ~ ~i%AAtt1¼JfflTH 
( Yt!.00 3) q:i %AAB{]fflt~tlk13OITTi'J*4 o ?tJ§, PT L:J,fti¼JfflTHq:i IDAA~~~CSL( Yt!.00 2) o 
[0155] ~~~00 lOJ, PT L:J,imtt ~~iW:ffi:fB~itfil 1298{]~$73"-*IDtvH*ir!mfLHo 
[0156] PT L:J,ttIDAAA~ 1=Ji4J:~IDAAt*ir!m~18O( Yt!.004) ITT IK~x1 J5Y.a{]3f o ITT •J!t¾ttlOO 
~ z.J§ '~ ffl Ji)T j£. 3!:R 1i!t tl 00 ~ *ID AA t*ir!!E fLH O pJ L;), ID AAt* ir!m fLH L;), 1t m tlk w :ffi: 13 0 P1Bz. 
a O a;,r-vu~ JJifi vu q:i , t*ir!m JLH ~ ;J;Jlfr 1&w :m: 13op[_l!] * rm k ~rt 0 
[0157] ~~~001 OK, pJ L;},%JvGt*fo!E~l8Oo 
[ 0158 J 1t 1c , PT L:J, ffl-B' ~ i-1*4:f:jJE t*fomfLHL:J, ID AA t*fom~ 180 o 
[0159] ~]§, ~~~004, pJL:J,frt*fo!E~l8O--1.~~%JvG*=;;ffi~19Ooft•5LIK~CELL9=', pJ 
L;), ttim:i1!W :ffi: 160--1. ID AAJffl)]!~ 1 7 5 , rt J§ ' pJ L;), ft A _t ID AA*~ ;;ffj ~ 170 0 tE;,r-vU ~ JJt'fi vu q:i , 
* ~;;fff £~ 1 7O:f□ *=;;ffi~ 1908{] W,j'[ pJ L;), ~□ 00 Ji)r;,r- 0 tE;,r-vU~mfivU q:i, pJ L;), L;), ~ [Pl ITT r,§J &W' 
_'i1_*~;;ffi~11ot□*=;;ffi~19O0 

[0160] 001 lA~OO 1 lD;,r-~tEtlh;,r-tl:l T~ ffljf-vU~mfivUITT tLlm~-B'1:t~1!:f:ITT1fi!ITT ±~ 
IZ:ITT 00oft0011A_¥001 lDq:i ,;,r-tl:\ T tLlm008ITT~-'1'f1:t~1!:f: lOObE1{]1f1! oftrJt q:i, i4J:~'1Ht 
5J 0010A_¥001 OKB{]ffl;i£11!l[B{]fflj£o 
[0161 J ~D--1.~R~ 00 lOAJi)T;i£, PT L:J, 1t 1c%AA:lit:i:~ffit1:fil 1 lOl□ fil l'aJ tBt~fil 12O8{]:l:t ,l:~a 

ttJ 0 

[0162] ~J§, ~~~ 00 l lA, PT L:J, ttfEUll:!it,1: ITT fill'aJ fBg~fil 12Ol□ffit1:fil 110--1.% AA1i~ttmfil 
HM;,¥□*~ X 1i1t mfil PM 1 ' , PT L;), 1t ffl 1i~¾t tlfil HM;,¥□*~ X 1i1t mfil PM 1 ' ~ ~ fil l'sJ tB g~fil 12 0 to 
ffitifil 11 OB{] $5t o 
[0163] 1t 1c, pJ L;},ftA5.i 0088{] *=tliST2ITTffltt&W:ffi:13OPex1 }S\IB{Jf:frjl/_:f'fl.1r~~iffilifil 
1108{]$73"-8{] I Z:, PT L:J,i4J:*~xtttlfilPM1 '%,6xjg5j*=tliST2ITTfflttlkW:ffi:13OPeq=i ~ r 
ffiITTfflttlkWffi:134Pe( Yt!.008) ITT*&x1 !SY. o PT L:J, 1iffl-=f1!~Llt!:!l!!x;1~1!~Llt!:!l *~iimtt*~xtt 
tlfilPMl '•&ITTffilifilllOITTIX~o 
[0164] ~~~0011B, pJ L:J,imtt1t~*~xtttlfilPM1 '%AA1t~¾ttlfilPMlao 
[0165] f1J~I Z:PT L:J,J~'dtffl-=fi!~Llt!:!l!!x;t~l!~Llt!:!l~/J,*~jt;tt:tlfilPMl 'ITT R ~ITT I Z:, 
PT L:J,IDAA'1ifilE(~/J\ ITT IK~~1iA~fiw1=JffltlkWffi:135Pe ( Yt!.008) ITT*&x1 !SY.ITT *~ft~tt 
tlfilPMlao ill pJL:J,ifiltt11J!i1fI Z:~1Ezi;*~jt;~:rlfilPMl 'ITT r,§j llL 
[0166] ~~~ 00 l lC, pJ L:J,imtttJJ~i I Z: ~~iJiJr~* [9 ~*-1:::ffilifil 114~1 l 7 q:i ITTi4J:il!z008 
ITT*=tliST2ITTfflttlkWffi:13OPefHtITT $5t o 
[0167] pJ L:J,imtt11!l[tlh=rA1r~□~~~oo 11Bta'i:i£ITT1t~I Z:1t* [9 _¥*-1:::ffilifil l 14~ 117 
f5:JhtJJ~iIZ:L;),Jl~~[P]B{]*ft ,?lJ§, pJL;), *~i11J~~tlfilPMlao 
[0168] ft~~i11J~:ttittlfilPMlaai, ill PT L:J, $73"-:l:i!!*~*•&ITT filfsJfBt~fil 120 ,fr* [9 _¥* 
-1:::ffitifil 114~ 111 _ts{]•SITT filfaJ fBtffi.fil 12OPT L:J, A~ L:J,•&ITT fz¥:faJ tBt~Fz¥: 12OPT L:J,Jl~ 
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~*L~~ITT~&ITT~&~&ITT~&o 
[0169] ~~~0011D, PTLl%nx:*=ft1ittlfilPIVI2, LlJffitttJJ~IZ:~~ii&tJll.1± ~008ITT*~ 
rn.sn ITT8t&Wft13OPex19ITT 1* Jll.s{J~4ifil 110ITT$5t 0 
[0170] pJ Ll~4t *=ft1ittlfilPIVI2' %nx:1gl=5*~tiiSTl ITT8tRW:ffl:13OPe q:t ITT~ TOOs<Jfflr 
tRW:ffl:131Pe (Jt!.008) ITT*&x19 o PT Ll 1f J=l=Frit~Llti~1~1*~Llti~~i~*=ft1ittlfilPIVI2' 
•Ks<J FA !'sJtB£Jg.fil 12ot□~4iFA 1100 
[0111 J ~J§, PTLlJffi:tl_m1[:l:il!1Aff~□L~~~ 001 rnt□ OO 11CJifr~ITT11~~IZ:t□~LltiIZ:§'.S: 
ttt:JJ ~;#; I Z: * ~ ~;#; JiJr ~~ti fil 110 ITT$ 71'- o J3:t¥ , PT Ll 11 J=l=H@;~ I Z: ~ &ft 111t:tlfil s{J % nx I 
z:t□~~I Z:ITT'l)(ij(ofr~~ift1ittlfila1, ill PTLl ~~•KITT fil!'sJtB£Jg.fil 12OITT$5t, ft~ 
4iFA 1 lOLITT§'.S:ffi fiffl-'¥L,t-::Jt1it~FA ITTtJJ~iI Z:ITTFzf l'sJtB£Jg.FA 12O1=rJLlJl~~/J\ T ;t§rPJ ~ 
&ITT~& o~OL~~~OO lOEJ:ifi~ ,1±J3:t¥ITT fil!'sJtB£Jg.Fzf 12OT00ITT~tifil 11OEt<J1Ait~&, ft 
-'¥L,t-tiiST1 t□ ST2q:t pJ LlfflfPJ O ~J§, ~□ 008Jifr7F, ~rtiiSTll□ST2ITT -'¥L{v%nxITT81&'.~ft 
13OPe PTLl1±t~fffERIX~Jl~:;ffPJ s{J ~& o 
[0172] ~J§, pJ LlJmntAiT L 00~~~ 0010E_¥.00 lOKWi~a<J I Z:¾,nx008B{J-='¥-~1*~{'=f: 
lOObITT*Llmo 
[0113J 0012~1±1 T1tzW1FiJLl~ilffiiJLlITT-='¥--B'1*~1!:f:B<J1F:IJi~l~OO o 
[0114 J ~ ~~ oo 12, -='¥--B'f*~1'=f:2OOPT Ll fil1r1i-'¥L JL rx :1sxcELL <~ft IX:isxPAot□ ,rHffi ~ lf! IX:lsx 
PERL 
[ 01 75] '.>'r tffi ~ Jjitt IX ~ p ER I pJ Ll l=5 i9: Jll. ~ 00 1 ITT H fit. 7L II$ f Ll 20 ITT !½13: i}J ~ JE! 3 0 ITT IX ~ x1 
9 o '.>'rtffi Ef!.lE4tlX~PERIPTLl i&tJll.1±-'¥l5LIX~CELLl□WftlX~PADT7J otlzW~iJLl~tlffi1JLl, '.>'r 
tffi ~R!IX~PERI ill PT Ll i&tJll.1±-'¥LJLIX~CELLlOW:ffi:IX~PADL OO~i'rPTLl i9:Jll.1±-'¥LJLIX~ 
CELLl□WftlX~PADITT _¥.&~{IJI~L 0 
[0116] • JLIX:isxcELLt□w::m: IX ~PAD PT Ll fil1r1ifflr~ m 130, Fzf rsJ tBtfg.Fzf 120, Jffiil[:JLcH,J-A 
8~tR13O1J(-f:l:ill9lf1$ITT8tRWft13OPlD~t~fLl8tRWft13OPITTt~fffER~18Oo 
[01 nJ 1±~1Ju~ffffi:f?iUq:r, -'¥LJL1X:1sxcELLt□w::m:1X~PAo~ 1±11gJl~ l=5 004ITT~1JLl~ilffif?iLlITT 
~ttJffl[Pj Et{J~;f,i;J o-'¥L5LIX~CELLl□WftlX~PADPT Ll filtr1itlzffl~□L~~~006A_¥.009Wi~ITT * 
lifi ~ 1JLl~ ii'tl! iJLl ITT¥:~ 1*~11:f: o 
[0178] '.>'rtffi ~R4tlX~PERIPT Ll filtr1i~1*~Jl£2O1, i&t:Jll.1±~1*~Jl£2O1LITT ~JE4t~1'=f:23O, 
*~t~fffER~25Ol□*=t~fffER~275LlR.*~~~26Ol□*=~t&27Oo 

[0179] ~1*~11£2O1 PT LlJl~f{}X7JIPJ t□Y7J IPJ Jlf 1$ITT L~ 00 o 1±~1*~Jl£2OU:P, PT Ll% 
nx:~11:f:~ ~ fil21O, l-A rroPT Ll EB if:t[)lzAE~~IX~ o filtr1i*lmITTt~* IX~2O5PT Ll i&Jll.1±~~ 
IX:isxITT~$71'-q:t o~'f*~fl£2O1 pJ Ll filtrS-=F-B''f*:tJ;f]j., iJLl~□, IV~-='¥-~'f*:;f-j;f]j., I I I -V~{,tir 
4m ¥: ~1*i-tt4 ~II -VI~-1,t1m ¥: ~1*ttf4 0 
[0180J ~ R!~1'=f:23OPT Ll filtr1i-f 00 s~'f*~ o *,t-~JE!~1'=f:23OPT Ll filtr1i~lE%81RtB£Jg.Fzf 
232, !'BJ~~ Fzf 234l□ ~JE!8~ 1R23501±~1E!fflr~t&235ITTW31m~, t~* IX~2O5PT Ll i&Jll.1±~1* 
~J1£2O1 ~ Ll ffl1t~JE!~1'=f:23OITT~IX~i,mlX o 
[0181 J 7rtffi IX~tB£/g.Fzf24OPT Ll i&Jll.1±~r~1*~Jl£2O1LITT ~JE!~1'=f:23OL o 
[ 0182] * ~t~fff!R~ 250 pJ 12,l ~ n'.>'r tffi IX ~tB£/g.Fzf 24012,l ~t~ iLlt~* IX :isx2O5~ ~ JE!fflr ~ fbt 
235 0 * = t~ Jff!R~ 27 5 PT Ll i&Jll. ft*~~~ 26Ol=5 * =~ ~ 27 ozJB] 0 pJ Ll tS:tt * ~t~fff!R~2 50 
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:f□*==ttfttm~2151::J,&*~~~26O:f□*=~t~21o[P] ~Jr!~,ftt:23onw;1m~ 11§ ~ o 
[0183] ¥~1*~1tt:2OO1F~=iJ I::), filt!S~~;l1jLffi: [X~PADl:=g >7rtlfil ~lf!!X~PERI tBlJJt3£tiITT3£ti 
~~£atiJ2so:f□29O 0 
[0184] 3£=ti~~~,ti;J2so;f□ 29OPTl::J, -i5tit13~~ *~~~26O;f□*=~~27Oq=t ITT ~&~-t-
3£:tiirJvtl:tz□ >'rtlfil ~Ji1!!X~PERI ITT ~lf!~1tt:23O ,3£=tiirJffl~tlk13OITT *~~~ 170 ~*=~ 
~ 19O;f□-jL[X:isjCELLITT:imm[X~l 4O, 1::J,J.[1$ ~11i!'.hi[X:isjPADo 
[0185] PT I::), 1ff 7'c%nx>7rtlfil ~Ji1![X:isjPERI, rt!§, PTl::J,i=E>1rt!fil ~jj!ifX~PERI_t%Jvt.5L!X 
~CELL;f□ 11i!'.hi [X ~PAD ITT~~ 1011::J, % nx:• 5L [X ~CELL;f□ ;l:!j! '.hi [X :isjPAD o fltl:tz□, ~~ 101 PT I::), 
l:t~1*~~2Ol/J'-o~~1O1 PTl::J,filt1S$s,li£1X.~PTl::J,al::J,~Fs,li%Jvtzf§1~-s,fto 
[ 0186] 0013~ t±:1 T filtrSt!tr"5JFfltl~l1tl!fltlB{J ¥~1*~1tt:s{J f¥1it*itB{]fill?fl 0 
[0187] ~ ~~ 0013, t!RihsJFVtl~nm vtl s{J f¥{it*itlOOOPT I::), filt!S _!=g ±tJlHOST:im 11§ITT t~ftlrJ.ff 
101O1::J,&i=EAq=tf¥fit~fflITTf¥fit~102O-1, 102O-2;f□ 1O2O-3o*~~f¥f*g102O-1, 102O-2:f□ 
1O2O-3PTl::J,fil=tt~ffl:tzo_t~~~003~009:ta'i~ITT*tifiJFfltl~nmvtlITT¥~1*~1tt:o 
[0188] _!=g:jc~*rj~1O10:im{1§8{] ±tJlHOSTPTl::J,¾iz*~ff{it*itlOOOITTfttifi~ rtt¼, vtl:tz□ 
PT 1::J, ¾ ~ i'J~ .=f. tfl, ~ ~~ t~HJl, ,g-A~ Jilli,~ ic* ~ Hlfil , 1]~j~ A~~ 1*11 JJJc ~~ o ~ *Ll g 101 o PT 1::J, 

ti45r:lm tl ± ;fJlH OST 11¥$tu ITT JJ( ffl ~Am* E1XiJ: ffl i& IOC m * I::), {t~ ffl j'j~ *~ ~ A ff f* ~ 10 20-1 , 
1O2O-2:f□ l O2O-3E1X.~PT l::J,F'±JC i"f )Af¥{it~ 1020-1, 1O2O-2:f□ l O2O-3i&.t!XiJ:fflITT1l114CMD o 
[0189] :tz□ OO 13Jifr~, ~-t-£1X.$-i'-f¥fit~1O2O-1, 1O2O-2;f□ lO2O-3PTl::J,i=Ef¥f**itlOOOpg 
#~3£:tiiU~ftlU~lOlOo Jl~:tzoa[gj ~~gl9J~( SSD) q=t ITTA~ ;ITT f¥{it*itlOOOPT 1::J,:imtt 
~~$-t-f¥fitg102O-1,1O2O-2;f□ 102O-3#~3£=tiirJ~*Llg101o*~nmo 

[0190] 0014~ t±:1 T filtrSt!RthsJFVU~nmiYUITT ¥~ 1*~ftt:ITT ~ Ttt ¼ITT moo 0 
[0191 J ~ ~~ 0014, ~fflJFfltl~nm fJUITT ~ rtt ¼2OOOPT l::J, filtrS:im {1§ J'i'r.5L2O1 o, $tu A• 5L 
2020,$Jrut±:\.jL2030,{ff*~2040;tfD6ztf_E[~2050o 

[0192] :im{1§.5L2O1OPTl::J, filtrS~~;f□x~:im{§m:tk:, #PT I::), filtrSX~~~~tl:tk: ,:lli:IJ; 
:im {§ tl:tk:' ~f3J< ;E {iL~ tJE ( GPS) m:tk: "~ i}Jjffi {§ m:tk..~ 0 :im{§ J'j'r.5L2O1O q=t filtrS ITT~~ ;f□ X £~ 
:1m~m:tk:PT1::J,~~*#:im~~~3£~~*W:im~~~,1::J,1:,t~E1X.~~~fflo 
[0193J $tuA.5L2O2OPTl::J,¾15tit13 ffl?-r~trJ~ rtt ¼2OOOITT~f!=:ITTtl:tk:, #PT l::J, fil=ttm 

rJJ¾:ff~ ,iff!l!t~l#, F triQ11rJtl:tk:~ o$tu A• 5L2O2Oill PT 1::J, fil=ttl::J, $JLxlE£3J<E1X.1~1tmJF~~~ft 
ITT~~~.=f.m~~*it,#H~PT1::J,filmffl~PT1::J,:imttA$tuA~fflITTft#~~~m:tk:o 
[0194J $tu t±:1•5L2O3OPT l::J, 1::J,F tr~f;X'.'.!ltt%5:\$tu t±:1 ~ rtt ¼2OOO6ztf_E!!_ITT{1§ }~., f¥fit~2O4O 
PT 1::J, f¥fit 6ztf_E!!_ ~2O5O6ztf_E!!_~-r~ trJ ffl ITT l~Ff, ~ffl~ o ~flt!_~ 2oso PT 1::J, t!R ffl~ * ITT ~ft fPJ f¥ 
{it~2O4O1:,t~1fp4, l::J, ~~~ffl ~ Af¥{it~2O4O~~ J,). f¥fit~2O4Oi&IOC~ffl o 
[0195] f¥fit~2O4OPTl::J, i&Aa~ rtt¼2OOOq=t ~PTl::J,£:?:tt.J!1l=ti D l:=g6ztf_E[~2O5O:im{§ 0 
a£:?:ttJ'i'r.J!1l-ti D l:=g 6ztf_E[~2O5O:im {§ ITT'tl'J{7[. r, 6ztf_E[~2O5OPT I::), ~tt~:tz□ SD ,SDHC, SDXC, 
MICRO SD, USB~ITT ft5tifiti D ,r;f-l{EfPJ f¥{it~2O4O~ A~ffl~},).f¥1*~2O4Oi&.t!X~ffl o 
[0196] 6ztf_E!!_~2osoPT l::J,,t~trJ~ rtt ¼2OOOq=ifil=ttITT *~"'$·ftt:ITT~1t o 6ztf_E!!_ff2O5OPT 1::J,=tA 
ff 1=g i13" tr :im {1§ , f;X'.tN:im {1§ , iJ: ffl:im {1§ ~ t§ ~ ITT t~ trJ 1=g 6zt flt!_ , ~~~PT l::J, tA ff ffl r $ ~ ~ @Im 

1=g ~ flt!_ ITT t~ trJ 1=g 6zt flt!_ o 6ztf_E!!_ ~ 2oso PT l::J, 6ztf_E!!_ ffl? :im tt$tu A J'i'r. 5L2O 2O{1¥$tu ITT $tu A# PT l::J, £:?: tt 
$tu t±:1 J'i'r.5L2O3O$tut±:1 A~~ 06ztf_E!!_~2osoPT l::J, fPJf¥f*~2O4O~ AJiJrmf ~1~1::J,-t~trJ~ r*it 

18 

Micron Ex. 1019, p. 112 
Micron v. YMTC 
IPR2025-00229



CN 106601746 A 16/16 91 

20001¥J~ft, !lX:~PT Ll}Afffit~2040~IfXJ!zt!is o~fJ.~20505fOfffit~204oq:i 13{] ~j>~,t-PT 
Ll fil ttttH!is ~□ _t ~ ~~ 00 3 ~ 00 9Wi :1£ 13{] * 5fir ~ fJtl ;g; Mfi fJtl 13<J-='¥-~ 1*~1tf: o 
[0197] 0015~t±:I T filtJSt[H!is~1Ju;g;Mfi{Jtll¥J-='¥-~1*~1tf:1¥J *~13{]~~00 0 

[0198] ~~~ 0015, lUJE3000PT Ll filtt1~tU~3100,ffiA/ffi t±:1 *l'i3200,fffit~33005f0t1f: 
D 3400 o * ~ 3000 PT Ll ¾f$ M * tJE!lX:~ Jfr..~!lX:t1f:41t {§,~,ITT* tJE o 5l2J M *~PT Ll ¾ ,t-J\.~ * 
WJ fJ. ( PDA) "if: ~A~ ffilli " ~ i4Pf tR <X ~ ~ Ti5 " f$ i}J ~ Ti5 "J!z *if* 111i!z ~ !lX: ff fit T o 
[0199] 1~tU~3100PTLl1J\Jrlirf#PTLlfflr1~tU*tJE300001~tU~3100PTLl i&J'I:3/91Jtl~□ 
1%1~:EJ. ~" J!z *1* ~ ~lJ. ~ "1%11~ tu~ !lX: 1=5 A ;t§ 1~ l¥J *l'i o 
[0200J ffi A/ffi t±:1 *l'i3200PT Ll ffl rffiA!lX:ffi t±:1 *tJf.300013{] ~ffl o *tJE3000PT Ll ~t1f:iLl 
1Jtl~□ 'i"' J\.~ffilli!lX:~t4Ht{J Jr$i& ~, Ll?±Al'BJ{ifflffiA/ffi t±:1 *l'i3200JcJ~~tlrs offiA/ffi t±:1 
*l'i 3 200 PT Ll i&J'I:3/9 fJtl ~□ /J, tf:ffl: , iJitffl:!lX: ifil ~ ~ o 
[0201 J fffit~3300PTLl?±A 9='fffit fflr~tLl~3100ITT~ftl¥J1~~~;fO/!lX:J3lffl, ;fO/!lX:PT Ll 
?± A q:t ff fit 1~ tu ~3100~:EJ.1¥] ~ t!is Off 'fit ~3300 pJ Ll filtJSttH!is ?±~ fJtl ;g; mfi vtl q:t ITT ~'4'-.~ vtl 
;g; Mfi vu 0<J-='¥-~ f*~1tf: 0 
[0202J t1f: D 3400PT Ll ffl ft*tJE3ooo 1=5 Jr$~ rPJ ITT *l'iz!'BJ 13{] ~1!isftffilE%1~ o 1~tu .ff 
3100 ,ffiA/ffi t±:1 *l'i3200 ,fffit~33005f0t1f: D 3400PT Llt~l~t~3500{~Jlt:imft o 
[ 0203 J :f~ tu ~31005f0ff fit ~3300 q:i 13g ~ d> ~,t-PT Ll fil t!St~ ffl ~o_t ~ ~~ 00 3 ~ 00 9Wi :1£1¥] 
~ vu ;g; Mfi vu 0<J-='¥-~ 1:t~ f tf: 0 
[ 0204 J :imtt ,~. ~ -'=3 §I J®i 13{] 1J1t , ?± :fil 1i ~ F ~ ~ tt ff fit *l'i q:i , ffl ~ t& ITT$ 73'- PT Ll 1Bl * Pi , 
~~ffl~~?±W:ffl:~~A~~fPJITTk&#PTLl~~~_t~~~~o 
[0205] {=E;g;JJ'ffi:{Jtl q:t 'm~ tRM{$fLlW:ffl:~~1¥J ~:1:!!xlff(ftffl1&W:ffl:, ffltRW:ffl:PT LlA~ J¥ 
& pJ Ll br m ~ tR l¥J J¥ & {~ 1¥] ~ ~ 0 

[0206] vu~□' ffltRW:ffl:PT Ll ?±A~11f:iUt1f:iff~~l¥Jftw$A~~/J,1¥J W&}A rmfflxt~ 0 pJ Ll 
:imtt§~~~B~~fl~l¥Jffittm~ffiW~IZ~,*~~~-ml¥JI~*M~~~ITT~ 
~ o?±Wffi:~~q:i, PT Ll $73'-:lm*~?±ffitttm--1.ITTmfsJtet~mLl?±W&--1.~/J\ ,!lX:~¾~:lm 
*~mOOffi~moffittmPTLl?±ffl~IZ9=1~A--1.~ffi-~~ffl~~&,Ll?±fl~IZq:i 
§J=l=lB~~fl~ffi4imst~~*Pio?±xtml¥J~~,ffl~tRPTLlA~~/J\1¥JW&o 
[ 0201 J ft :3/91~ r,§J ¥: ~ f*ffftf: ~~fi& l¥J 1Jlt:. , ¥: ~ 1*~ftf: PT Ll A~ 'l£ 1i ~ 1* ~~~rm~ 
¾ ~ 00 s11* ~ ~ ~ o ;g; Mfi vtl PT Ll t~~A ~ t~ r,§J l¥J ~~ & l¥J ¥: ~ f*~ ftf: o vtl ~□ , ~□ --1.JiJr I~ :1£ , 
~ ffl ~ vtl ;g; JJffi: vtl , ~ :3/9 * '1' ffl ~ W ffi: 5t 'bu fil t!S A J¥ & ~ /j, 1¥] ~ ~ , JiJr Ll PT Ll t~1i¾A ~ 1~ r,§J 

1¥]~~&1¥1 ¥:~f*~ftf: 0 

[0208J ?±~lit 8§:~0:ff T ~1JLJ;g;Mfi1Jtl, l!i?t{iffl T A1*1¥1#i£-, fs ~{S(Ll:imffiITT 5fOMi:1£ 
ttl¥J~,~-*~ffl;fOffi¥;rlJiJr:1£#i£-, rm::;r-¾:3/9 T P~ tUITT § l¥J o?±~®'tli£ T, iE~□?±hA,:zjs:$ m 
t~~st@xt:zjs:@i~1¥J1i#Aff!il~l¥J ~, Pi~F ~JrA1*:!:tl?J~ t±:1, ~ JJ!Ll~~A1*1¥J ;g;MfiiJtlMi 
:1£1¥J*fil "*tl:;fO/!lX:5L{tf: PT Ll J¥1.3!k 1t ffl, !lX:~PT Ll-'=3~ it ~fml¥J ;g;Mfi 1JtlMi:1£1¥J*fil, *'t1: 
;fO/!lX:5L1tf:fii~fiffl o ~Jft, :zjs:~~1¥J;fi#Jdn~~fJ.fij~1¥J ¾, ?±::;r-H~ ~:zjs:Jfr..~ 1¥J~□ ?±tJZ.:fLl~ 
*q:im~:1£1¥Jff~®ffim1¥Jffli£T,PTLltit±:1*#%:it®~~_tl¥]~~0 
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1. -frfi-§-rfr~#gITT%JVG1Ji~, A*1iEfrr ,filtr§: 
1RdJHt~ ,frJiJrJ£it~_t%JVG,1:mfat1;J, frJiJrJ£,i:m£a#g_t%JVGffi-jiitHJm: 
~~MJ£ffi-jiitfflm®mJ£,1:m~#g%JVG*-§-~m: 
fr*'El'rfr m_t%JVG3g~m; 
*~tu~ ITT ffi-*Hlm, ** JVG1i~ *-§- rfr mITT •~m 0 
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2 .11H!isi-JVf:Ll:~*1JiJr5£ITT1JY!, A*filfrr, Jifr5£~LltiJifrj£ffi-jiitHJmtoJi)rJ£,i:m~ti;l 
% JVG *-§- pfr m , A~ 79 : frJifrj£ffi-jiitHJm _t wt y~ -Yt p]. m , ~ JiJrJ£-Yt p]. m 19 jilt HJ , $ {jz~Llti 
MJ£ffi-jiitfflm®MJ£,i:m~#g%JVG*-§-~mo 

3. ttzWi-JVFLl~*1Jifr5£ITT1JY!, A*1iEfrr, 
mJ£,1:m~#g,A~19$~m,1:ITTm•mm,mJ£m•mm~_t~~*~19•~~m 

tom~tmm: 
~~MJ£ffi-jiitfflm®MJ£,i:m~#g%JVGITT*-§-~m*~~E-~MJ£m•mmo 
4. ttzt@i-JVFLl~*3Jifr5£ITT1JY!, A*1iEfrT ,Jifr5£fr*'El'Pfr m_t%JVG3g~m ,A~filtrS: 
fr Pi• ~m-§- rfr m ;,~ITTA 1m-§- rfr m * , *Pi$ 53"-m 1-t ~ m, 1i m 1-t ttm m t§x,t -=r• ~ *m 

m [_l!J PS , % nJG ffi-[_l!J PB fa #g : 
%JVGffi=•mm,MJ£ffi=jiitmm11~*'El~m&~~ITTffi-*mm,#~MJ£ffi­

[_l!J PB fa #g :fG ~tJtiE : 
*~ffi=jiitfflm,#frMJ£ffi-[l!J~~#gq=i%JVG~ft~#g,M5£~ft~#g~fMJ£ffi 

-[l!J~~#g#1i~$*~EITT•~~mITT~OO: 
*~*-§-~m*ITT•~~m,¥~*-§-~m*ITTm~~m: 
* JVGJJQ [gl m , JiJrJ£tQ [gj mm~*-§- ~rm* ITT m 1-t tm m, tJ ft~ #g &tu~ ITT ffi-*Hlm : 
* ~ $ * JJQ [gl m, JiJrJ£tJ ft £a #g to$ 71\. f1J ~ a<J ffi-jiitHJFA , * JVG *-§- rfr m ITT 3g ~ m , ,ft 

~-~FA'El~FA*ITT*-§-~mITTm~~mffl~r~EITT3g~m[l!J~,%JVGffi=[l!J~~#go 
5 . t!R itis i-xlu ~ * 4 Ji]r5£ ITT 1J1! , A* 1iE fr r , Jifr 5£ * ~ ftl ~ a<J ffi-jiitHJ fil , :Ff% JVG1i ~ 

*'El~mITT1i~m,A~19:*~§~~~ITTffi-jiitfflm&ALITT~[gjFA®A~ITT-~~ 
m, #%JVG1i~m, JiJrJ£1i~m~~JiJrJ£ffi=[_l!J PB~#g:fG~tJft, #11~*-§- rfr FA 0 

6. -frfi-§-rfr~#g, A*1iEfrr, filtr§: 
it n£ & it n£ _t a<J ,1: m fa #g : 
% )VG T Jifr5£,I: m ~ tzJ _t a<J * El pfr FA ; 
10JVGr*-§-~rm_tITT3g~m: 
11~*-§-rfr mITT1i~mo 
1 Atzt1isi-xlu~*6JiJrJ£ITT-§-~rfa1iJ, A*1iEfrr, JiJrJ£~m~#g, A~19 $~ m,1:a<Jm 

•mm,MJ£m•FAffl~_t~~*~19-~~fil®m~~FAo 
8. t!RWi-xlLl~*7 Jilr5£B<J -§-pfrfa#g, A*1iEfrT, *'El'Pfr m?J\."1Llx,t E-~m•mtli, * 

-§-~mITTm~~filffl~r~EITT~~m[l!J~,%JVGffi=[l!J~~#go 
9 . t!R t@ i-xlLl ~ )K8 Jifr5£ITT -§- pfr fa #g , A* 1iE fr r , JiJr5£1i ~fil~~ Jifr5£ffi = [l!J PS~ #g :fG ~ 

j:Jft, Jfql~*'El'Pfr filo 
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ti#~~ 
[ ooo 1 J :;$: R l3}j 1!v ,& ~ ~ ~ tt7tt ~~ kri , x:-1t1!v ,& ~ -fir IS' 11/1 ta fig,& ;tt % J=vZ 1.f i! o 

.::ll::..E2._-f:±--,l,i 
~ .ffi. 1X /I'-
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[0002] IA1ff~~;fifi~FJJi~tt1¥Jrf{it~, ~~ PT~~H PT~l~l¥J R *fffitttl¥J~-fifiNf*ta 
~ , :-1t ~ {t ~fJI!. ~:i!!H1 t:&~ s11* 1'f mt ff 'fit. 51:: 1¥1 l[ai ~ ~ lli*:t~ tLl fl flk5ffl:iH 1¥13f ~ Ll j3:JLl ff 
fit~ ffl 1¥1 § 81 , ~ ff fit fr ff fit tt q:i 81 Jy: ffl 7G ¾ ~ ~ ~ q:i ffi ITff 1f1 ~ o IAJ ff Ll :-1t {fJ~ , ff fit~ & 
r,§J, PT3ttH·~1ft,8fvZJg~F~R'ti.fffittt1llfn01~,8 oN\=+ttHc.J\ +~1~*~~1AlffF 
&ti r'nJ ttt Ll * , ~ ~tt* 1¥1 RNVt0 ft~~ -=r F J1p x1 ff M'r 81 ~ * , IAJ ff 1BlJ1Z 1¥1@ }=l=lr-=¥ tJL, ~ 
ic:;$:, 1t _t ~ m~PtOU ~~;f$ i}J 5f05ffl ift i& ~ q:i , # ~ ffl T ~F~ R 'ti.~~ f*ff fit tt 1¥1 A$ 71\. 1P :f:h 
{n"-t.lJI 0 

[ 0003 J -tzo ~ , t~ ffi T f 00 ~ IAJ ff ff fit :ff 81 RM a1 JJL 8 :lltA T - ti IAJ ff ff fit tt 1¥1 RM~ 
iim , ;tt ± ~NE ~i~ f 00 ta f1g ~~Jg iL ~ta~ , :im.d:3/t~Ll I z: % J=vZ IS' pfi' ta~ , fr 'El' pfi'ta fig q:i 
% fvZ $ ~ tl fPJ 5¥0 t}A fPJ 81 ff fit. 51:: p$ 3'Ll , # 5ffl .d fr 'El' pfi' ta~ q:i % J=vZ 71( f 1f fPJ _t 81 * ~ (Word 

1 in e) 5¥0 ~ I'[ 1f fPJ 1¥1 {:fr~ (Bi t 1 in e) *Ii 11m JE {:fr* ff fit IX , :ltt ITff x1 ff fit IX q:i 81 Jj( ffl :ltt ff 1* 
ft o § mr 1¥1 - Mt ff fit :ff , :-1t IS' pfi' £a fig q:i * ~ 1¥1 w & ~ t)J >1 01 , rt w , ~ ~ J\. 1n xt ff fit tt 01 ~ 
;,&~~1¥1 ~*7Fffit~fr, 1i%fvZ IS'l1/1ta~1¥1:f:itt¾7Fffi~/J\ ,N--rrff *~1¥1 R&¾~*~ 
/J\, *rm~ i1 m • ~¾tHl*fi1JJl 'El' pfi' faJ 011i3£¾~*~ lzE! xi o 

£l3j)~~ 

[ 0004 J Jg fff~~JJJl ~ tt7ftl¥17G JE, :;$: R l3}j t~~ ~-fir IS' pfi'ta f1g ,& ;tt % J=vZ 1.f 1! o 
[ooo5J ~1.foo, :;$:R l3}j t~t~~-fifi'El' pfi'ta~l¥1%J=vZ1.fi!, filtr1i: 
[ooo6J t~ftH1n£, frJiJrktttn£_t%J=vZ,l:mta~, frJiJrkt,l:mta~_ttfiJ=vZ*~¾tHJm; 
[0007] ~LltiJiJrkt*~j{tHJmlOJiJrkt,l:mta~%JVGftrS'PJI' m; 
[ooosJ frftrS' pfi' m _t%J=vZ~Mrfil; 
[ooo9J ~Pi Jtl~l¥1 * ~;j{fHJm, ** rvZ~~ * IS' pfi' m 1¥1 ~~mo 
[oo 10J PT ½!;:Im, JiJrkt~utiJiJrkt* ~;j{fHJmi□ JiJrkt,1:m ta fig* rvZ * 'El pfi' m, Jl 1* Jg= frJiJr~ 
* ~;j{f HJm _t nJE 1* 1t pJi m , Ll JiJrkt::rtJli m Jg ;j{f HJ , $ lx~u tiJiJrkt* ~ *Hlm i□ JiJrkt,I: m ta 
~%JVGftrS'Pfi' mo 
[001 n PT ½!;:Im, JiJrkt,l:mtafig, Jl~Jg$~ m,1:1¥Jm•mfli, JiJrktm•mfli § _t~T *ix 
Jg• 1t tm m io m 1,t tm m : 
[0012J ~LltiJiJrkt*~*Hlmi□JiJrkt,l:mta~%~1¥1 *'El pfi' m?J\.'tiux1@~~ JiJrJ£m•m 
tli 0 

[0013J PT ½!;:Im, JiJrJ£fr*'El pfi' m _t%J=vZ~Mrfil, Jlf*fil1i = 

[ oo 14 J fr~~ n£ m 'El pfi' m ;,~ 1¥1 :-1t 1m IS' pfi' m q:r , ~ Pi w 71\. m 1,t tm m , 1i m tl:Am m tEI x1-=r • 
f,t tm m [_lJ] PS , % )VG*~ [_lJ_] PE ta~ ; 
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[oo 15J % P>G ffi = 1Ulfil, fifritffi = ji!t!Jfilii ~ * 'E3' pfr fil R.Jtl * in ffi - ji!t!JFA , 3=t i~ ?fr it 
ffi -[_ll] PB ~;Mi~ ~:!:JB'E; 
[ 0016] * Pi ffi = ji!t!Jfil , 3f tt?fr itffi - [_ll] PE3 ta ;Ml q:t % P>G :!:j ft ta*~ , ?frit:!:Jt ft~*~ l%i T ?fr 

itffi-[_ll]~~;MJ*ii~W*~min•~~filinruoo; 
[ oo 17] *Pi* 'El ~r fil q:r a<J • 1,t tm fil , ~:EA'.* 'El pfr fil q:r a<J m 1,r. tm m ; 
[ 0018] % )VG ;JQ [fu FA , ?frit ;JQ [fu FA qi~* 'El p)I' FA q:t !fl IB {,t tm FA -. :l:Jt ft ta ;Ml R ftl * !fl ffi- jilt 

!lfil; 
[0019J * PiW 5J"-JJQ [fu fil-. fifrit:!:Jtft~;MJ l0$5J\.fU*B<J ffi-ji!t!JFA, %P>G*'E3' pfr fillfl :trPm 
m , 1t ~ ~ ff£ fil 'El pfr fil &r in* 'El ~rm in m 1,t tm fil t§ x1 r x1 @in :w Pili m [_ll] PB , % }VG ffi = [_ll] PB 
~¥go 

[0020] pJ izt:rt!! 'pfri£ *rt'i J1J*lfl ffi-ji!t!Jfil '3f %P>G5~*'El p)I' fillfl ql~fil 'Jl1* jg:* 
~§$~*inffi-ji!t~filR.ALlfl~[fufil®Arlfl•~~FA,3f%P>G1i~fil,~it1i~fil 
i~ fifritffi = [_ll] PB ta ;Mi~ ~:!:Jt ft , 3=t5~ * 'E3' pfr fil o 
[ 0021 J !ti-1J 00 , 21s: R aJHJlHj¾-;flfl 'E3' pfr~ ;Mi , 'E1 tt : 
[0022] i<1 Jf£R. H Jf£Llfl JU:fil~;MJ; 
[0023J %P>Gr fifritJU:filta;MIL!fl *'El pfr fil; 
[0024] %P>Gr *'El pfr filLB<J ~Pmm; 
[0025J 1i~*'E3'Pfi'fillfl1i~FA o 
[0026] PT :lzt:rt!!, fiJritJU:filta;MJ, Jl1*jg$>1"' filJU:inw.•filtli, fitritm•filtli § L_¥r 1&i1)c 
jg• 1,t tm fil tom 1,t tm fil o 
[ 0021J PT :lzt:rt!! , * 'El rfr fil 5J\. 11Ll x1 m -,t-m • fil tli , * 'El rfr fil in m 1,t tm fil t§ xi r xi m in ~ 
Pili m [_ll] PB , % }VG ffi = [_ll] PB ta ;Ml 0 

[0028] PT izt:rt!!, fifrit1i~fili~fifritffi=[_ll]~fa;MJ~~:!:Jtft, 3=t5~*'E3'Pfr fil o 
[0029J ::;$:Rl3Jilfl1Jt,gtEf: 
[0030] ::;$:RSA q:r , iffi:tt fr*'El p)I' fil L%P>G~Pilim, :ijz/;JQ T 'El p)I' fil z.Js] 1il&HIB5J\.lfl W&, 11 
1i ~p 1t¾f~ 1' in'¥~~*, imu-'¥5tH11t!l*% P>G 'E3' rfr J'sJ in 1i~Z}J\J! PT 1r in o 

1311~1,~at.1 
[ 0031 J iffi :ct 1~ w; r =t 1ft iztg; J1ffi 1J :ct in w fffi m it , * ;flfi A 1m in 1Jt ,8 to _ful ~x1 r * ~~ ~ ~ iffi 
tt*A~~~~ffl~l3ATofflOO&fflr~lli1Jtizt~Jfffi1J:rtin§in,W3=t~~jg:J!~::;$:Rl3Ji 
lflp~ tu o W _fttE~-i' .. ~tOO q:r, fflt§~ ITTJJ:~t4~~~t§~ inW1tf: otE~tOO q:r: 
[0032J pff 001jg::;$:Rl3Ji t£~in-;flfi%P>G 'E3'pfrta;MJin1JttifiU¥00: 
[ 0033 J ~t 00 2to ~t 00 3 jg::;$: R 13A t£1j¾ in% P>G 'E3' pfr fil in ta ;Mi ~1,t~ ~ 00 ; 
[ 0034 J pft oo 4_¥ ~too 9 jg* R 13A 1£1j¾ in* )VG ~Pili min ta ;Mi ~1,t~ ~ oo ; 
[0035J ~t 001ojg::;$:Rl3Ji tt~inW5J\.'E3'pfr~;MJ~~oo o 

~~~Mffjj"~ 
[ 0036] r oo i~ JJ: ~~ ~t oo 1! w tffi :rt!! m it* 0 :tf in~ fJu -t1:g; Jfffi1J :rt O ~ rt pft oo q:r ~~ T * 0 
:tflfl~~ttg;J1ffi1J:rt,~W@§~~,PT~~*#%:rtg;~::;$:0:tfW~@~~M~iting; 
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Jifil7J rt:JiJT P~ tLl o t§ & , t~f~ i3: ® ~ J1lli1J rt: ¾jg T j'fg 1iJ$ J!:i:PHW :rth:E_l~~:;,t;: 0 :rf , # ii j'fg 1iJ$~4 :2fs: 0 
:rfITTffi~~~ITT~~~:;,t;:~~ITTtt*A~o 
[0037] ~JJlli¥tl~ 
[0038] t~ffl:2fs:R~ ITT~iilli1Jrt:' t~1~~;frp'i5'pfl'Ja:MJITT%M1Jr!' :ti□ 001Ji1r7F' filti5: 
[ 0039 J t~1~ 11 Jt£ , ft 11 Jt£ _t * M ,1:m m :Ml , ft ,1:m t:a :MJ _t * M * ~ ,irn~m ; 
[ 0040] ~Llt!R* ~11lHiFA 5lll ,i:FA ta ttJ % Mft 'El lift m; 

[0041] ftft'El'Pfi"m_t%M~~m (Landing Pad) ; 
[0042] *Piftl~ITT:ffi~1iltHim' 3f%M1ifilift'El!lftmITT1ifilEFA 0 

[ 0043] t~ 11r5 :;$: R ~ ITT~ JJlli 1J A , ~Ll t!R* ~11lHiFA ;fO ,I: mm ttJ % M ft 'El PJI" m , A~ jg : ft :ffi 
~11lHiFA LJifE ¥l]t3/tpllFA ' 12), x;pllm jg1i1tHi' $ ljc~Llt!R* ~11lHiFA to ,1:m ta ttJ % M * 'El PJI" m 0 

[oo44J t~tlr52is:R~ ITT~Jifil1Jrt:, :ti□ oo2tooo3JiJr7F, ,1:mta:MJ, Jl~jg g;,t-m,1:ITTm•m 
rn., m•mrn. § _t~r·'f:Rl)(jg•1,r,1mm coo 9=1*7FtB) Jfom1,r,1mm coo 9=1*7FtB); 
[ oo45J xi m:rt11, ~Llt!R:ffi ~1iltHim to ,A: mm :Ml% MITT* .g. pfl" FA 7J\. i,J xi m ~-t-m• m ~ll o 
[0046] 'flfi~iJl~:1:-&, ft:2fs:~:ME¥tl 9=i, xifi:mta:MJa{Jm•m~lla{Jij:;JJz%MITT 'El'PJI" mITT ~ 
; 7G 1t Jl 1$ P~ JE , Jl 1$ tR 'flfi * rro J£ , pft 00 fSZ. J=!=l=r7F ¥tl iJl ~ o 
[0047] t~ffl:2fs:R~ ITT~iilli1Jrt:, ftft'El'PJI" m_t%M~~ m, :ti□ 004~009PJT7F, Jl~filti5: 
[oo48J ftPi~~m .g. pfl" m5'r ITT ;tt1m .g. pfl" m q:i, *PiW5tmtt~ FA, 1tm1,r,1mmt§xi-=r• 
1,tlmm[l!]ps, %M*~[l!]pstat1J (Nitride Recess) ; 
[ 0049] % M * = 1ilHim , m = 1ilt Him qi~* 'El PJI" FA JJz J1J ~sq*~ 1iltHi FA ' * ~4 m ~ [l!] PB 
m:MJ~~:1:jJE (Poly Dep) ; 
[oo5oJ *~*=1iltHim, *ft*~[l!]psta11J9=1%~ti1tm:MJ, :1:i1tm11J r,§jf*~[l!] psta 
:Ml #1ifilE $5t xi mZ ITT• 1,tlm m ITT flJ!tlffi (Po 1 y Et ch) ; 
[0051] *~ ft'El pfi" m q:i ITT-1,ttmm, .:1:J.\U:.W.ft'El pfi" mq:i ITTffl.itlmm (Oxide Etch) ; 
[0052J * Mto u'tl m, tou'tl m11filE * .g. pfl" m q:i ITT m 1,tlm m, :1:i1tta:MJ JJzftl~ ITT *~1iltHlm 
(Ni teide Dep) ; 

[0053] *Pi$ 71' ;JO u'ti m, tj ftta :MJ ;f0$7:1\.ftl~ ITT* ~1iltHim , % Mft 'El PJI" m ITT~~ m, 1f 
~ ~ Jt£ m .g. pfl" m 5'r ITT* .g. pfl" m ITT m 1,r, 1m m ffl xi r xi m ITT ~ ~ m [l!] ps , * M * = [l!] Ps ta :MJ 
(Nitride/Poly Recess) o 

[oo54J ;ttq:i, *=1iltHlmJl~jg$aili, tou'tl mJl1$jgffl,1,tlm o 
[0055] t~ffl:2fs:R~ ITT~Jifil7JA, *J=fH~ff 1,r,"¥:~t§Vt~ (Low Pressure Chemical Vapor 

Deposition, f~;ftLPCVD) ITT1Jr!;fO/QX~ ~-=f1$f\11B1iH,r,"¥:~t§iJr:~ (Plasma Enhanced 

Chemical Vapor Deposition, f~;ftPECVD) ITT1Jr!%M*=1iltHim; 
[0056] t~tlr5:2fs:R~ ITT~Jifil7JA, *ffl-=fi~~Llt!R (Dry Etch) I Z:: *Pi*=1iltHim, Jfft* 
~ [l!] PS m ttJ q:i % M tj ft ta :Ml ; 
[0057] t~ffl:2fs:R ~ ITT ~JJ'tl!7JA, *ffl 7G B!. tJ%1ifilE~%I Z:: (Poor Step Coverage 
Conformal Process)%MJJOu'timo 
[0058] :itt~:tv:rtJ1, ft:2fs:~J]lli ¥tl 9=i , * ~ ftl~ ITT* ~1iltHlm, ** M1ifilE ft 'El PJI" m ITT qlfilE 
m , Jl 1$ jg : * Pi 3 IDT ftl ~ITT* ~jilt Him JJz ;tt _t ITT ;JO u'tl m ;fO ;tt r ITT• 1,t :rm m , # % .~11 ~ 
m, 11~m~t * =[l!] PS m:MJ ~ ~tiJE, #11~ * .g. pfl" m 0 
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[0059] ~,OOi;'Wtl= 
[oo6oJ ;ft~W*Jfr.. a}j a{J~,00i:1f:i:t, :rR::f:f¾~:frp-§' pfr£a;MJ, /ElJJS: 
[0061J i<1 ~Lt H ~_tITT JU:fil~;MJ; 
[0062] MnxrJU:m~.r1g_t13{} *-§' pfr fil: 
[0063] %nxrft'B'Pfrfil_t13{}31~m: 
[ o 064 J 111fil * -§' pfr fil ITT 111fil m o 
[ 0065] tlz :rlr5 * Jfr.. a}j ITT~ JJlli 1f A , JU: fil ~ ;MJ , A·~ 'jg$ '1" fil JU: ITT m • fil tll , ffl.. fil tll § _t ~ 

--r * 13z :yg• 1t.tm fil tom 1t. 4m fil o 

[ 0066 J :rLz 11r5 * JJr.. a}j 13{] ~ ,00i; 1f :rt , * .g- pfr fil * JJ'J x,t@ ~ ~ m • fil tll , * .g- pfr fil ITT m 1t. tm fil 
t§x1rx1 @a<J31~m[l!]ps, Mnx~=[l!]rs£a:riJ o 
[0061] :rLzW*Jfr..a}j a{J~,00i:1f:r:t, 51filfil~~~=[l!]ps£a;MJ¾,~:t:Jt-Jt,, #51filft'B'Pfr m 0 

[oo6sJ *Jfr..a}j q:i, :im:ct1=E~-§'pif' m_tMJvZ31~m, t~JJQT -§'!lfrmzrsJ1iltt2fffl7J\.ITT PJ.lt ,1t 

1i~~ 1f~ftHl=ITT *~g*, :imrl-'¥'-*1't!l*Mnx-§' !lftfsJ ITT JiJ!:c}J\~ PT ff ITT o 
[0069J ~ _t}iJr~, 1x'jg * Jfr.. a}j tlf:i 13{] Jl ~~ ,00i:1f :i:t, 1§* Jfr.. a}j 13{] 1~ 1? ffi tfil #T- fiD P~ r !ft:, 
ffW~~*tt*ffi~ITTtt*A~1=t*Jfr..a}jffiKITTtt*ffitfil~,PT~~~~ITT~~~~~, 
~fZ~ifil1=t*Jfr..a}jITT~~ffitfilz~o~Af:,*Jfr..a}jITT~~ffitfilfZ~~~~~~*ITT~~ffi 
tfil'jg11L 

6 

Micron Ex. 1019, p. 147 
Micron v. YMTC 
IPR2025-00229



CN 107644876 A 

[
--t~·iJHfJt, -- .a:-H·.Jl.J::-?ll~ .1~&Al-:tJJi:J ,---./f. :~t .. 1¥-:- -r---­

J&:tlJ .. l:.,~ ~t.i ··-Jt-~J,.i 
~-------. --· --------· -- --------- , _______ • ..... --------· --- • ------ -- --- -- ---------------

---- •--
. .ff.-{~- @ l':ir ~ J:3l) ,,,\,Ai· M, ~t ( ---
, ................................................... i ................................................... ' 

~*~•~~--&&, ¾M~£4~*~ 
/k if]~. _{!_s'fil' 

7 

1/3 91 

102 

103 

104 

Micron Ex. 1019, p. 148 
Micron v. YMTC 
IPR2025-00229



CN 107644876 A 2/3 91 

Jt ,::..#; ifiljf: 
#J ·l~-E)fJ i-~Jlt.~{& 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 
P2018TC556 ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) 

I 
(Earliest) Priority Date (day/month/year) 

PCT/CN2018/098962 06 August 2018 28 August 2017 
Applicant 

Yangtze Memory Technologies Co., Ltd. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according 
to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of_4_ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

[2J the international application in the language in which it was filed. 

D a translation of the international application into ______________ which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

b. D This international search report has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (see Box No. II). 

3. D Unity of invention is lacking (see Box No. III). 

4. With regard to the 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, 

D the text is approved as submitted by the applicant. 

[2J the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. N. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _8_ 

[2J as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characte1izes the invention. 

b. D none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2018/098962 

Box No. IV Text of the abstract (Continuation ofitem 5 of the first sheet) 

A semiconductor structure is disclosed. The semiconductor structure includes a staircase structure (800) disposed over a substrate 
(101). The staircase structure (800) includes a plurality of layer stacks, where each layer stack is made of a first material layer (502) 
over a portion of a second material layer (840). The staircase structure (800) further includes a plurality of landing pads (820), where 
each landing pad (820) is disposed over another portion of the second material layer (840) of a respective layer stack. 

Form PCT/ISA/210 (continuation of first sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2018/098962 

A. CLASSIFICATION OF SUBJECT MATTER 

H0lL 27/11551(2017.0l)i; H0lL 27/11578(2017.0l)i 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

H0lL 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

CNP AT, WPI,EPO DOC,CNKI,IEEE:memory ,storage, 3D, ve1tical,s tack,step,s tair, staircase,s tagger,pad,recess 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X US 2015255385 Al (SK HYNIX INC.) 10 September 2015 (2015-09-10) 1-10,14-20 
description, paragraphs [0022]-[0115], figures lA-9 

------------------------------ ------------------------------ --------------------------- -------------------------
X 

I 
KR 20110015338 A (HYNIX SEMICONDUCTOR INC.) 15 February 2011 (2011-02-15) 

I 
1-9,14-20 

description, paragraphs [0025]-[0055], figures 2a-2e 
------------------------------ ------------------------------ --------------------------- -------------------------

PX CN 107644876 A (YANGTZE MEMORY TECHNOLOGIES CO., LTD.) 30 January 2018 1-20 
(2018-01-30) 

description, paragraphs [0037]-[0068], figures 1-10 
--------------------------- ------------------------------ --------------------------- -------------------------

A 

I 
CN 106601746 A (SAMSUNG ELECTRONICS CO., LTD.) 26 April 2017 (2017-04-26) 

I 
1-20 

the whole document 
--------------------------- ------------------------------ --------------------------- -------------------------

D Further documents are listed in the continuation of Box C. 0 See patent family annex. 

* Special categories of cited documents: "T" later document published after the international filing date or priority 

"A" document defining the general state of the art which is not considered 
date and not in conflict with the application but cited to understand the 
principle or theory underlying the invention 

to be of particular relevance 
"X" document of particular relevance; the claimed invention cannot be 

"E" earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step 
filing date when the document is taken alone 

"L" document which may throw doubts on priority claim(s) or which is "Y" document of particular relevance; the claimed invention cannot be 
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is 
special reason ( as specified) combined with one or more other such documents. such combination 

"O" document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art 
means "&" document member of the same patent family 

"P" document published prior to the international filing date but later than 
the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

17 October 2018 07 November 2018 

Name and mailing address of the ISA/CN Authorized officer 

STATE INTELLECTUAL PROPERTY OFFICE OF THE 
P.R.CHINA 
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing HUANG,Lina 
100088 
China 

Facsimile No. (86-10)62019451 Telephone No. 86-(10)-53961458 

Form PCT/ISA/210 (second sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT International application No. 
Information on patent family members 

PCT/CN2018/098962 

Patent document 

I 
Publication date 

I Patent family member(s) I 
Publication date 

cited in search report (day/month/year) (day/month/year) 

us 2015255385 Al 10 September 2015 us 9356038 B2 31 May 2016 

KR 20150104817 A 16 September 2015 
------------- --- --------- ------------ --- --------- --------- --------- ----------------------

KR 20110015338 A 15 February 2011 None 
------------- --- --------- ------------ --- --------- --------- --------- ----------------------

CN 107644876 A 30 January 2018 None 
------------- --- --------- ------------ ·-- --------- --------- --------- ----------------------

CN 106601746 A 26 April 201 7 us 9419013 Bl 16 August 2016 

KR 20170042449 A 19 April 2017 
------------- --- --------- ------------ --- --------- --------- --------- -------------------

Form PCT/ISA/210 (patent family annex) (January 2015) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 
100013 
China 10th Floor, Tower C, Beijing Global Trade 
Center, 36 North Third Ring Road East, Dongcheng 
District, Beijing 

NTD UNN A TION INTELLECTUAL PROPERTY 
AGENCY LTD. 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(day/month/year) 07 November 2018 

Applicant's or agent's file reference FOR FURTHER ACTION 
P2018TC556 See paragraph 2 below 

International application No. 

I 
International filing date ( day/month/year) 

I 
Priority date (day/month/year) 

PCT/CN2018/098962 06 August 2018 28 August 2017 
International Patent Classification (IPC) or both national classification and IPC 

H0lL 27/11551(2017.0l)i; H0lL 27/11578(2017.0l)i 

Applicant 
Yangtze Memory Technologies Co., Ltd. 

1. This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

[Z] Box No. I 

[Z] Box No. II 

□ Box No. III 

D BoxNo.IV 

[Z] Box No. V 

Non-establishment of opinion with regard to novelty. inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options. see Form PCT/ISA/220. 

Name and mailing address of the ISA/ Date of completion of this opinion Authorized officer 

STATE INTELLECTUAL 01 November 2018 
PROPERTY OFFICE OF THE 
P.R.CHINA HUANG,Lina 
China 6, Xitucheng Rd., Jimen Bridge, 
Haidian District, Beijing 100088 

Facsimile No. (86-10) 62019451 Telephone No. 86-(10)-53961458 
Form PCT/ISA/237 (Cover sheet) (January 2015) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of the opinion 

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

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

International application No. 

PCT/CN2018/098962 

0 
□ a translation of the international application into ______________ which is the language of a translation 

furnished for the purposes of international search (Rules 12.3(a) and 23.l(b )). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.l(a)). 

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing: 

a. D forming part of the international application as filed: 

D in the form of an .t\nnex C/ST.25 text file. 

D on paper or in the form of an image file. 

b. D furnished together with the international application under PCT Rule 13ter.l(a) for the purposes of international search 
only in the form of an Annex C/ST.25 text file. 

c. D furnished subsequent to the international filing date for the purposes of international search only: 

D in the form of an Annex C/ST.25 text file (Rule 13ter.l(a)). 

D on paper or in the form of an image file (Rule 13ter.l(b) and Administrative Instructions, Section 713). 

4. D In addition, in the case that 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 the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (Janumy 2015) 
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WRITTEN OPINION OF THE International application No. 
INTERNATIONAL SEARCHING AUTHORITY 

PCT/CN2018/098962 

Box No. II Priority 

1. □ The validity of the priority claim has not been considered because the International Searching Authority does not have in its 
possession a copy of the earlier application whose p1iority has been claimed or, where required, a translation of that earlier 
application. This opinion has nevertheless been established on the assumption that the relevant date (Rules 43bis.l and 64.1) 
is the claimed priority date. 

2. □ This opinion has been established as if no priority had been claimed due to the fact that the priority claim has been found invalid 
(Rules 43bis.l and 64.1). Thus for the purposes of this opinion, the international filing date indicated above is considered 
to be the relevant date. 

3. Additional observations, if necessary: 

[1] The priority of the application is valid after verified. 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2018/098962 

Box No. V 
Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-20 YES 

Claims None NO 

Inventive step (IS) Claims 11-13 YES 

Claims 1-10, 14-20 NO 

Industrial applicability (IA) Claims 1-20 YES 

Claims None NO 

2. Citations and explanations : 

[1] Cited document 

[2] 01: US2015255385Al, 10 Sep. 2015 

[3] I. Novelty and Inventive step 

[ 4] D 1 discloses a memory device, a semiconductor structure and a method for forming the semiconductor 
structure(see description, paragraphs [0022]-[0l 15], figures lA-9): the semiconductor structure comprises 
a staircase structure, wherein the staircase structure comprises: a plurality of layer stacks ST, each layer 
stack comprising a first material layer 12 disposed over a first portion I IA of a second material layer 11; 
and a plurality of landing pads A respectively disposed on the plurality of layer stacks ST, each landing 
pad A disposed over a second portion 1 IB of the second material layer 11 of a respective layer stack; the 
memory device comprises a memory string and a staircase structure disposed adjacent to the memory 
string, wherein the staircase structure comprises: a plurality of layer stacks ST, each layer stack comprising 
an insulating layer 12 disposed over a first portion I IA of a conductive layer 11, wherein a second portion 
1 IB of the conductive layer 11 is in contact with a side surface of the insulating layer 12; the method 
comprises: forming a plurality of layer stacks ST, wherein each layer stack comprises a first material 
layer 22 disposed over a second material layer 21; forming a staircase structure on the plurality of layer 
stacks ST to expose a portion of the first material layer 22 of each layer stack; forming a landing pad over a 
portion of the second material layer 21 of the each layer stack. 

[5] The difference between claim 1 and DI is that: the staircase structure is disposed over a substrate. 

[6] The differences between claim 9 and DI are that: forming the layer stacks over a substrate; forming a hard 
mask layer over the plurality of layer stacks and finally removing the portion of the hard mask layer. 

[7] The difference between claim 18 and DI is that: the memory string is disposed over a substrate. 

[8] Therefore, claims 1,9,18 are new in the sense of PCT Article 33(2). Claims 2-8, 10-17,19-20 are 
respectively dependent on claims 1,9, 18 directly or indirectly and as such also meet the requirement of PCT 
Article 33(2). 

[9] However, the above differences come within the scope of the customary practice followed by a person 
skilled in the art. Therefore, claims 1,9,18 do not involve an inventive step in the sense of PCT Article 
33(3). 

[10] As for claims 2-8,10-17,19-20, the additional features of claims 2-5,7-8,10,19-20 are disclosed by Dl(see 
description, paragraphs [0022]-[0115], figures lA-9), the additional features of claims 6,14-17 are not 
disclosed by 01 but come within the scope of the customary practice followed by a person skilled in the 
art, the additional features of claims 11-13 are not disclosed by DI and are neither indicated nor obviously 
rendered from the available prior art. Hence, claims 2-8,10,14-17, 19-20 do not involve an inventive step 
in the sense of PCT Article 33(3), and claims 11-13 involve an inventive step in the sense of PCT Article 
33(3). 

[11] II. Industrial applicability 

[12] The technical solutions of claims 1-20 are industrially applicable in the technical field of memory 
technology, and thus said claims meet the criteria set out in PCT Article 33(4). 
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Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Sterne Kessler 
STERNE KESSLER GOLDSTEIN & FOX 

Confirmation No. 3036 
Art Unit 2811 

Attn: Mail Stop Amendment 

Re: U.S. Utility Patent Application 
Application No. 16/126,956; Filing Date: September 10, 2018 
For: STAIRCASE STRUCTURE FOR MEMORY DEVICE 
Inventors: LU et al. 
Our Ref: 4123. 0460002 

Commissioner: 

Transmitted herewith for appropriate action are the following documents: 

1. Information Disclosure Statement; 

2. Form PTO/SB/08a (1 sheet) listing 6 documents (US1-US3 and FP1-FP3); 

3. Form PTO/SB/08b (1 sheet) listing 1 document (NPLl); and 

4. Copies of cited documents (FP1-FP3 and NPLl). 

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. 

DJF/KTS/jcb 
Enclosures 

13277886 l.docx 

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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Inventors: LU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,956 

Filing Date: September 10, 2018 

Confirmation No.: 3036 

Art Unit: 2811 

Examiner: GURLEY, LYNNE ANN 

Atty. Docket: 4123. 0460002 

Title: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

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

Commissioner: 

Information Disclosure Statement 

Mail Stop Amendment 

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b 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 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. 

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

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

and/or to prove that this information may not be enabling for the teachings purportedly offered. 
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Application No. 16/126,956 

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. 

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 

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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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 

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. Attached is our PTO-2038 Credit Card Payment Form in the amount of $240.00 in 

paymentofthefeeunder37 C.F.R. § l.17(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 
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Notice of Allowance, but on or before payment of the Issue Fee. Enclosed find our PT0-

2038 Credit Card Payment Form in the amount of $240.00 in 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). 

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

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

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 document(s) appears 

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

Document US2 (2019/0081070 Al) is submitted herewith as the English-language 

counterpart of document FP2 (CN 107644876 A). 

Document US3 (9,419,013 Bl) is submitted herewith as the English-language counterpart of 

document FPl (CN 106601746 A). 

[8J 8. Copies of documents FP1-FP3 and NPLl are submitted. However, in accordance with 37 

C.F.R. § l.98(a)(2)(ii), no copies of the U.S. patent and patent application publications cited 

as documents US1-US3 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 
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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. 

Date: June 6, 2019 

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

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 AIA/14 Equivalent (11-15) 

Attorney Docket Number 4123.0460002 
Application Data Sheet 37 CFR 1.76 

Application Number 16/126,956 

Title oflnvention I STAIRCASE STRUCTURE FOR MEMORY DEVICE 

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. 

Forei,:n 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. l 19(b) and 37 CFR 1.55. When priority is claimed to a foreign application that is 
eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to automatically attempt 
retrieval pursuant to 37 CFR l.55(i)(l) and (2). Under the PDX program, applicant bears the ultimate responsibility for ensuring that a copy of 
the foreign application is received by the Office from the participating foreign intellectual property office, or a certified copy of the foreign 
priority application is filed, within the time period specified in 37 CFR l.55(g)(l). 

Application Number Country Filing Date (YYYY-MM-DD) Access Code (if applicable) 

201710750398.4 CN 2017-08-28 38A6 

Si,:nature: 

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 USPTO Form PTO/AIA/81) on behalfof 
all joint inventor-applicants. 

See 37 CFR l.4(d) forthe manner of making signatures and certifications. 

Signature /Donald J. Featherstone/ Date (YYYY-MM-DD) 2019-08-07 

First Name Donald I Last Name I Featherstone Registration Number 33,876 
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Office Action Summary 

Application No. 
16/126,956 

Examiner 
Scott B Geyer 

Applicant(s) 
LU et al. 

Art Unit 
2812 

AIA (FITF) Status 
Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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Status 

1 )~ Responsive to communication(s) filed on 07 August 2019. 
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3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

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

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) O Claim(s) __ is/are allowed. 

7) O Claim(s) __ is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) ~ Claim(s) 1-20 are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

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

** See the attached detailed Office action for a list of the certified copies not received. 
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Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-8 and 18-20, drawn to a device, classified in H01L27/105+. 

II. Claims 9-17, drawn to a method, classified in H01L 21/027+. 

Inventions II and I are related as process of making and product made. The 

inventions are distinct if either or both of the following can be shown: (1) that the 

process as claimed can be used to make another and materially different product or (2) 

that the product as claimed can be made by another and materially different process 

(MPEP § 806.05(f)). In the instant case, the process as claimed can be used to make 

another and materially different product since the process requires formation of a recess 

within each layer stack whereas the product claims do not require this feature. 

Restriction for examination purposes as indicated is proper because all the 

inventions listed in this action are independent or distinct for the reasons given above 

and there would be a serious search and/or examination burden if restriction were not 

required because one or more of the following reasons apply: the inventions require a 

different field of search (e.g., searching different classes/subclasses or electronic 

resources, or employing different search strategies or search queries). 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a invention to be examined even though the requirement 
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may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing 

the elected invention. 

The election of an invention may be made with or without traverse. To reserve a 

right to petition, the election must be made with traverse. If the reply does not distinctly 

and specifically point out supposed errors in the restriction requirement, the election 

shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1 .144. If claims are added after 

the election, applicant must indicate which of these claims are readable upon the 

elected invention. 

Should applicant traverse on the ground that the inventions are not patentably 

distinct, applicant should submit evidence or identify such evidence now of record 

showing the inventions to be obvious variants or clearly admit on the record that this is 

the case. In either instance, if the examiner finds one of the inventions unpatentable 

over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 

103 or pre-AIA 35 U.S.C. 103(a) of the other invention. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Scott B. Geyer (telephone: 571-272-1958). The 

examiner can normally be reached on Monday to Friday, 1 OAM - 4PM. Examiner 

interviews are available via telephone, in-person, and video conferencing using a 
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USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at: 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles D Garber (telephone: 571-272-2194). The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. 

Should you have questions on access to the Private PAIR system, contact the 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 

assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (in U.S.A. or Canada) or 571-272-

1000. 

/SCOTT B GEYER/ 
Primary Examiner, Art Unit 2812 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: LU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,956 

Filing Date: September 10, 2018 

Confirmation No.: 3036 

Art Unit: 2812 

Examiner: Geyer, Scott B. 

Atty. Docket: 4123. 0460002 

Title: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Commissioner for Patents 
PO Box 1450 

Reply to Restriction Requirement 

Alexandria, VA 22313-1450 

Commissioner: 

In reply to the office action dated September 18, 2019, requesting an election of one 

group of claims to prosecute in the above-referenced patent application, Applicant hereby 

provisionally elects to prosecute Group I, represented by claims 1-8 and 18-20. This election 

is made without prejudice to or disclaimer of the other claims or inventions disclosed. 

This election is made without traverse. 

Reconsideration and withdrawal of the Restriction Requirement, and consideration 

and allowance of all pending claims, are respectfully requested. 

It is not believed that extensions of time are required beyond those that may otherwise 

be provided for in documents accompanying this paper. However, if additional extensions of 

time are necessary to prevent abandonment of this application, then such extensions of time 

are hereby petitioned under 37 C.F.R. § l.136(a), and any additional fees required to continue 
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LU et al. 

Application No. 16/126,956 

prosecution or appeal of this application (including issue fee, fees for net addition of claims or 

forwarding to appeal) are hereby authorized to be charged to our Deposit Account No. 19-

0036. 

Date: October 2 2019 

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

13927071 l.docx 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

Atty. Dkt. No. 4123.0460002 
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(202) 772-8629 
DO NF@STERNEKESSLER.COM 

October 2, 2019 

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

Sterne Kessler 

Confirmation No. 3036 

Re: U.S. Utility Patent Application 
Appl. No. 16/126,956; Filed: September 10, 2018 
For: STAIRCASE STRUCTURE FOR MEMORY DEVICE 
Inventors: LU et al. 
Our Ref: 4123. 0460002 

Commissioner: 

Transmitted herewith for appropriate action is a Reply to Restriction Requirement, which 
is submitted electronically. 

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

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

DJF/mlb 
Enclosure 

13927048 l.docx 

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, Goklsteln & Fm,;- f-1:L.LC, I l lOO Nev11' York Avenue, NW ! Washington, O,C. 20005 
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Application No. 
16/126,956 

Examiner 
Scott B Geyer 

Applicant(s) 
LU et al. 

Art Unit 
2812 

AIA (FITF) Status 
Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )~ Responsive to communication(s) filed on 02 October 2019. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on . 

2a)O This action is FINAL. 2b) ~ This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

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

5a) Of the above claim(s) 9-17 is/are withdrawn from consideration. 

6) O Claim(s) __ is/are allowed. 

7) ~ Claim(s) 1-7 and 18-20 is/are rejected. 

8) ~ Claim(s) !! is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )~ The drawing(s) filed on 10 September 2018 is/are: a)~ accepted or b)O objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

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

Certified copies: 

a)O All b)O Some** c)~ None of the: 

1.~ Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

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

** See the attached detailed Office action for a list of the certified copies not received. 
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1) ~ Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
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U.S. Patent and Trademark Office 
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3) O Interview Summary (PTO-413) 
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Applicant's election without traverse of claims 1-8 and 18-20 in the reply filed on 

October 2, 2019 is acknowledged. 

Priority 

Acknowledgment is made of applicant's claim for foreign priority based on an 

application filed in China on August 28, 2017. It is noted, however, that applicant has 

not filed a certified copy of the foreign priority application as required by 37 CFR 1 .55. 

Information Disclosure Statement 

The references cited within the IDS documents submitted on June 6, 2019 (two 

documents) have been considered. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

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

A person shall be entitled to a patent unless -

(a)(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. 

Claims 1-7 and 18-20 are rejected under 35 U.S.C. 102(a)(1) as being 

anticipated by Hyun (US 9,373,540 B2). 
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As to claim 1, Hyun teaches a semiconductor structure in figure 2H (see also 

figures 2A-2G). The semiconductor structure of Hyun has: 

a substrate (not shown, see column 5, lines i 7-30); and . . 

a staircase structure (see figure 2H) disposed over the substrate, wherein the 

staircase structure cornprises: 

a plurality of !ayer stacks (203/235), each !ayer stack comprising a first material 

!ayer (203) disposed over a first portion of a second material layer (235, which is 

231 +233); and 

a plurality of !anding pads (21 ?P) respectively disposed on the plurality of !ayer 

stacks, each landing pad disposed over a second portion of the second material !ayer 

(235) of a respective layer stack. 

As to claim 2, Hyun teaches each of the plurality of !anding pads (217P) is 

adjacent to a respective side or the first rnateria! layer (203). See figure 2H. 

As to claim 3, Hyun teaches each of the plurality of !anding pads (21 ?P) extends 

over a respective top surface of the second material layer (235). 

As to claim 4, Hyun teaches the first material layer (203) comprises an insulating 

material, the second material layer (235) comprises a first conductive material, and 

each of the plurality of !anding pads (2i 7P) comprises a second conductive material. 

As to claim 5, Hyun teaches the first conductive material is the same as or 

different from the second conductive material. First conductive material can be 

tungsten (see column 7, lines 64-65) and second conductive material can be tungsten 

as we!! (see column 6, lines 50~52). See also figures 2C and 2G. 

Micron Ex. 1019, p. 204 
Micron v. YMTC 
IPR2025-00229



Application/Control Number: 16/126,956 
Art Unit: 2812 

Page 4 

As to claim 6, Hyun teaches the insulating material can be silicon oxide (colurnn 

5, lines 3·1 -45) and eaci1 of Hie first and the second conductive material !ayers 

comprises tungsten (column 7, lines 64~65; column 6, lines 50~52). 

As to claim 7, Hyun teaches the second material layer (235) of each !ayer stack 

is disposed over a portion or the first material layer (203) of an adjacent !ayer stack. 

See also figure 2H. 

As to claim 18, Hyun teaches a memory device in figure 2H (see also figures 2A-

2G). The memory device of Hyun has: 

a substrate (not shown, see colurnn 5, lines i 7-30); and 

a memory string (see also figure 1) disposed over Hie substrate; and 

a staircase structure disposed adjacent to the memory string, wherein the 

staircase structure comprises: 

a plurality or !ayer stacks (see figure 2H), each !ayer stack comprising an 

insulating !ayer (203) disposed over a first portion of a conductive !ayer 

(235i231 +233), wherein a second portion ot the conductive !ayer (217P) is in 

contact with a side surface of the insulating !ayer (see figure 2H). 

As to claim 19, Hyun teaci1es the conductive !ayer of each !ayer stacf-;; is 

disposed over a portion of t!1e insulating !ayer of an adjacent layer stack, See figure 2H. 

As to claim 20, Hyun teaches the second portion of the conductive !ayer is 

thicker than the first portion of the conductive material layer. Regarding figure 2H, the 

"second portion" is the area of t11e conductive 'tracff t11at includes 217P, Hie !anding 
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pad. The overall thickness of 217P and 2311233 in this area is thicker than the area to 

the right side (the "first portion" area), w!1ic!1 is only 23"1/233. 

II 

j' 

/ / 

Claims 1-3 and 7 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by 

Hashimoto (US 2011 /0031630 A 1 ). 

As to claim 1, Hashimoto teaches a semiconductor structure in tigure 1 i B, T!1e 

semiconductor structure of Hashimoto has: 

a substrate (10): and 

a staircase structure (see figure ·1 1 B) disposed over Hie substrate, wherein the 

staircase structure comprises: 

a plurality of !ayer stacks (e.g. WL4/25), each layer stack comprising a first 

material !ayer (WL4) disposed over a first portion of a second material layer (25); and 

a plurality of !anding pads (44) respectively disposed on the plurality of layer 

stacks, each landing pad disposed over a second portion of the second material !ayer 

(25) of a respective !ayer stack. 

As to claim 2, Hashimoto teaches each of the plurality of landing pads (44) is 

adjacent to a respective side of the first material layer (WL4), See figure i 1 B. 

As to claim 3, Hashimoto teaches each of the plurality of landing pads (44) 

extends over a respective top surface of the second material !ayer (25). 
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As to claim 7, Hashimoto teaches the second material !ayer (25) of each !ayer 

stack is disposed over a portion of the first material !ayer (e.g. WL4, WL3, WL2) of an 

adjacent !ayer stack. See also figure 1 i B, 

Allowable Subject Matter 

Claim 8 is objected to as being dependent upon a rejected base claim, but would 

be allowable if rewritten in independent form including all of the limitations of the base 

claim and any intervening claims. 

The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure: see the attached form PTO-892 for pertinent cited art. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Scott B. Geyer (telephone: 571-272-1958). The 

examiner can normally be reached on Monday to Friday, 1 0AM - 4PM. Examiner 

interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at: 

http://www.uspto.gov/interviewpractice. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles D Garber (telephone: 571-272-2194). The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. 

Should you have questions on access to the Private PAIR system, contact the 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 

assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (in U.S.A. or Canada) or 571-272-

1000. 

/SCOTT B GEYER/ 
Primary Examiner, Art Unit 2812 
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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 neec! assistance in completing the form, call 'J-800-PTO-9199 (1-800-786-9199_) and seiect option 2. 
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Electronic Patent Application Fee Transmittal 

Application Number: 16126956 

Filing Date: 10-Sep-2018 

Title of Invention: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

First Named Inventor/Applicant Name: Zhenyu LU 

Filer: Donald J. Featherstone/Jon Baitlon 

Attorney Docket Number: 4123.0460002 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240 

Total in USO($) 240 
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Electronic Acknowledgement Receipt 

EFSID: 37597750 

Application Number: 16126956 

International Application Number: 

Confirmation Number: 3036 

Title of Invention: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

First Named Inventor/Applicant Name: Zhenyu LU 

Customer Number: 26111 

Filer: Donald J. Featherstone/Jon Baitlon 

Filer Authorized By: Donald J. Featherstone 

Attorney Docket Number: 4123.0460002 

Receipt Date: 29-OCT-2019 

Filing Date: 10-SEP-2018 

Time Stamp: 17:59:58 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $240 

RAM confirmation Number E20190SI00279947 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

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

234872 

1 Miscellaneous Incoming Letter 
4123-0460002-1 SIDS-

1 
CoverLetter.pdf 

no 
d 0c261 fb29 5 a86e b84d 34 bdf7fce3 66b 71 a 

1e3b 

Warnings: 

Information: 

115354 

2 Transmittal Letter 
4123-0460002-1 SIDS-Pleading. 

no 6 
pdf 

bbe436272da4f748eb3e5377b7d2736942c 
c0784 

Warnings: 

Information: 

142451 

3 
Information Disclosure Statement (IDS) 4123-0460002-1 SIDSPTOFormc 

no 1 
Form (SB08) 0008a.pdf 

e00f44121 Scba34dbfb5cdac3c7df113dbb 
ddaS 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

30353 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
c002270737cca 19184f1 0c7461 e9d99a00aE 

9b0e 

Warnings: 

Information: 

Total Files Size (in bytes) 523030 
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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. 
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DONALDJ.FEATHERSTONE 

DIRECTOR 

(202) 772-8629 
DONF@STERNEKESSLER.COM 

October 29, 2019 

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

c;~,1 Sterne Kessler 
····\\: STERNE KESSLER GOLDSTEIN & FOX 

Confirmation No. 3036 
Art Unit 2812 

Attn: Mail Stop Amendment 

Re: U.S. Utility Patent Application 
Application No. 16/126,956; Filing Date: September 10, 2018 
For: STAIRCASE STRUCTURE FOR MEMORY DEVICE 
Inventors: LU et al. 
Our Ref: 4123. 0460002 

Commissioner: 

Transmitted herewith for appropriate action are the following documents: 

1. 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); 

2. First Supplemental Information Disclosure Statement; 

3. Form PTO/SB/08a (1 sheet) listing 1 document (USl); 

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

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/K-S/jcb 
Enclosures 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

14054248 l.docx 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: LU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,956 

Filing Date: September 10, 2018 

Confirmation No.: 3036 

Art Unit: 2812 

Examiner: GEYER, SCOTT B 

Atty. Docket: 4123. 0460002 

Title: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

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 equivalent is a document 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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Application No. 16/126,956 

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. 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. 

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 

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 

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. 4123.0460002 
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- 3 - LU et al. 
Application No. 16/126,956 

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). 

IZI 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: 

Atty. Dkt. No. 4123.0460002 
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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). 

D 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). 

Atty. Dkt. No. 4123.0460002 
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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). 

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). 

r8] 8. In accordance with 37 C.F.R. § l.98(a)(2)(ii), no copy of the U.S. patent cited as document 

USl on the attached IDS Form is 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. 

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 

Atty. Dkt. No. 4123.0460002 
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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: October 29, 2019 

1100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371-2600 
14054254 l.docx 

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/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 
16/126,956 09/10/2018 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

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

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

LJ BASIC FEE 
(37 CFR 1.16(a), (bl, or (cl) 

N/A N/A N/A 

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

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (o), or /nii 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $460 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

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

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

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

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

/Column 1\ /Column 2\ /Column 3 

CLAIMS HIGHEST 

01/16/2020 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 13 Minus ** 20 =0 X $ 100 = 0 C 137 CFR 1.16"ill 

z Independent *2 Minus *** 3 =0 X $460 = 0 w (37 CFR 1.16(h)) 
::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(i)) 

C Independent * Minus *** X $0 z /37 CFR 1.16/hll 
= = 

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

lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

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 "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /NICOLE LOVE HENSLEY/ 

*** 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 

Inventors: LU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,956 

Filing Date: September 10, 2018 

Confirmation No.: 3036 

Art Unit: 2812 

Examiner: GEYER, Scott B. 

Atty. Docket: 4123. 0460002 

Title: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Amendment and Reply Under 37 C.F.R. § 1.111 

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

Commissioner: 

In reply to the Office Action dated October 22, 2019 ("Office Action"), Applicant submits 

the following Amendment and 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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Doc Code: PD.REQ.RETR PT01ss13a (12-18) 

Document Description: Request for USPTO to retrieve priority docs Appmvet1 for use through 1213112021. OMS 0651-0031 
U.S. Paieni and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under tile Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it rJisplays a valid 0MB control number. 

r COMPLE7E ff KNOV-iN 

Request to Retrieve Electronic Annlication Number 16/'126,956 

Priority Application(s) Filing Date September 10, 2018 

First Named Inventor Zhenyu LU 

Art Unit 2812 

Examiner Name GEYER. Scott 8. 
Send completed form to: Commissioner for Patents 

\,..P.O Box ·,450, Alexandria, VA 22313-1450 Attornev Docket Number 4123.0460002 

Pursuant to 37 CFR L55(i), the undersigned hereby requests that the USPTO retrieve an electronic copy of each of the following foreign 
applications for which priority has been claimed under 35 U.5.C. 119(a)-(d) from a foreign intellectual property office participating with 
the USPTO in a bilateral or multilateral priority document exchange agreement. This Request must be submitted: 

- within the later of sixteen months from the filing date of the prior foreign application or four months from the actual filing date of 
an application under 35 U.S.C. 111(a), 

- within four months from the later of the date of commencement (37 CFR 1.491(a)) or the date of the initial submission under 35 
U.S.C. 371 of an application entering the national stage under 35 U.S.C. 371, or 

- with a petition under 37 CFR 1.55(e) or (f). 

□ OPTION A 

Please retrieve the priority application identified in Column C, a certified copy of which is contained in the EP or JP 
application identified in Columns A and B: 
I A I 8 C 

Code for Application containing the Non-participating priority application to be 
Pa,ticipating non-participating_priority application retrieved 
Office (EP or App. No. Filing Date Access Code Country 

I 
App. No. 

JP .QDh.'.) (for JP 2.!JJ:t:) Code 
1 I 

[!] OPTION B 
This Request may be used for the infrequent circumstance when a claim for priority to an application filed in a participating 
foreign intellectual property office was made prior to that foreign intellectual property office becoming a pa,ticipating foreign 
intellectual property office. 

Please retrieve the priority a~olication identified in Columns A and B: 
A 8 

Code for Participating Office (e.g., EP) Application to be retrieved 
9..[ WIPO DAS Depositing Office App. No. 

I 
Filing Date 

I 
Access Code 

(e.g., AU, BR, CN, DK, EA, EE, ES, FI, GB, (for WIPO DAS 
IB, IN, JP, KR, MA, NL, NZ, SE) Depositing Office) 

li CM I 2017107~10398.4 I OS-28-20'17 I 3SA6 

2i I I I 

The USPTO will not attempt to retrieve the identified priority application(s) unless an identical claim for foreign priority to the application 
identified above is made pursuant to 37 CFR 1.55(d) or a petition is granted under 37 CFR l.55(e) or (f). Applicants are advised to 
consult Private PAIR (accessed through www.uspto.gov) to assure that the retrieval has been successful. The 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 set frnth in 37 CFR 
1.55(g)(1). 

I hereby declare that I have the authority to grant access to the above-identified foreign application(s). 

LDonald J. FeatherstoneL 
1/16/20 

Signature Date 

Donald J. Featherstone (202) 371-2600 
Printed or Typed Name Telephone Number 

Attorney for Applicant 33,876 
Title Registration Number, if applicable 

This colieclion of information is required liy 37 CFR 1.55(d). The information is required lo obtain or retain a benefil by the pubiic which is to file (and liy tile 
US PTO to process) an application. Confa1entiality is governed by 35 U.S"C. 122 anrJ 37 CFR 1 "11 and 1.14. TtIis col!ection is estimatet1 to take 8 minutes to 
complete, ;ncluding gathering, preparing, and submitting the comp!eted application form to the USPTO. Tirne will vary depending upon the individual case. Any 
comments on the amo,ml of time you require to complete this form and/or suggestions for reducing this burden, should be sent lo !he Chief Information Officer. 
U.S" Patent ant1 TrarJernark Office, U.S. Department of Cornrnerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO TH!S ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in cornp!et,ng the form, call 1-800-PTO-9199 and select option 2. 

"I 

~ 
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Remarks 

Reconsideration of this Application is respectfully requested. 

Upon entry of the foregoing amendment, claims 1-8 and 18-22 are pending in the 

application, with claims 1 and 18 being the independent claims. Claims 1-3, 5, 7, 8, and 18-20 are 

sought to be amended. New claims 21 and 22 are sought to be added. These changes are believed to 

introduce no new matter, and their entry is respectfully requested. 

Based on the above amendment and the following remarks, Applicant respectfully requests 

that the Examiner reconsider all outstanding objections and rejections and that they be withdrawn. 

Rejections under 35 U.S.C. § 102 

The Office Action presents the following rejections: 

• Claims 1-7 and 18-20 are rejected under 35 U.S.C. § 102(a)(l) as allegedly being 

anticipated by U.S. Patent No. US 9,373,540 to Hyun ("Hyun"). 

• Claims 1-3 and 7 are rejected under 35 U.S.C. § 102(a)(l) as allegedly being 

anticipated by U.S. Patent Application Publication No. 2011/0031630 to Hashimoto 

("Hashimoto"). 

Applicant respectfully traverses. 

Without acquiescing to the propriety of the rejection, independent claims 1 and 18 have been 

amended to further clarify their distinguishing features. For example, claim 1 has been amended to 

recite "wherein the each landing pad comprises a first side surface and a second side surface, 

wherein the second side surface is vertically below and laterally displaced from the first side 

surface." Independent claim 18 has been amended to include similar distinguishing features. Hyun 

and Hashimoto do not disclose these distinguishing features. 

Hyun discloses a memory device that has a stair structure with alternated interlayer 

insulating patterns and conductive patterns, and pad patterns connected to the end portions of the 

respective conductive patterns (Hyun, Abstract). Each of the pad patterns exhibits a straight vertical 

sidewall between its top surface and the bottom surface. For example, in Fig. 2H of Hyun 

(illustrated below), the pad pattern 217P (the alleged "the second portion of the conductive layer") 

only exhibits a straight vertical side surface that connects pad pattern 217's top surface and bottom 
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surface. The straight vertical side surface of pad pattern 217P results from an etching process using 

protective pattern 215P as a top etch mask (Hyun, ,i,i 7: 15-21.) Therefore, Hyun does not disclose 

or suggest the above-noted distinguishing features "wherein the each landing pad comprises a first 

side surface and a second side surface, wherein the second side surface is vertically below and 

laterally displaced from the first side surface," as recited in claim 1 and similarly in claim 18. 

1:'Jl' 2f4 f \1~ .~h .:){-: 

Fig. 2H of Hyun 

Hashimoto has similar deficiencies as Hyun. Therefore, Hashimoto does not disclose or 

suggest the above-noted distinguishing features "wherein the each landing pad comprises a first side 

surface and a second side surface, wherein the second side surface is vertically below and laterally 

displaced from the first side surface," as recited in claim 1. 

In view of above, independent claims 1 and 18 is patentable over the applied references. At 

least based on their dependencies from independent claim 1 and 18, claims 2-7, 19, and 20 are 

patentable over the applied references, in addition to their own distinguishing features. Applicant 

respectfully requests the Examiner to reconsider and withdraw the rejection under 35 U.S.C. § 102 

and to pass claims 1-7 and 18-20 to allowance. 

New Claims 21 and 22 

Claim 21 depends from independent claim 1, and claim 22 depends from claim 21. 

Exemplary support for the amendments may be found in at least Fig. 8 and paragraphs [0046]-[0056] 

of the present application. At least based on their respective dependency from claim 1, claims 21 
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and 22 are also patentable over the applied references, in addition to their own distinguishing 

features. 

Applicant respectfully requests that claims 21 and 22 be passed to allowance. 

Allowable Subject Matter 

The Office Action objects claim 8 as allegedly being dependent upon a rejected base claim, 

but would be allowable if rewritten in independent form including all of the limitations of the base 

claim and any intervening claims. Without acquiescing to the propriety of the rejection, claim 8 has 

been amended to change its dependency to independent claim 1 for antecedent basis reasons. At 

least based on its dependency from claim 1, claim 8 is also patentable over the applied references, in 

addition to its own distinguishing features. 

Applicant respectfully requests that claim 8 be passed to allowance. 

Priority 

The Office Action alleges that this application fails to file a certified copy of the foreign 

priority application as required by 37 CFR 1.55 (see Office Action, p.2). It is believed that 

Applicant has authorized the Office to retrieve the certified copy of the foreign priority application 

upon the filing of this application. To move forward this prosecution, the Applicant hereby encloses 

the Request to Retrieve Electronic Priority Application form to authorize the Office to retrieve the 

certified copy of the foreign priority application associated with this application. 
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Conclusion 

All of the stated grounds of objection and rejection have been properly traversed, 

accommodated, or rendered moot. Applicant therefore respectfully requests that the Examiner 

reconsider all presently outstanding objections and 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 Amendment and Reply is respectfully requested. 

Date: 1/16/20 

1100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371-2600 
14152862 2.docx 

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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Amendments to the Claims 

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

1. (Currently Amended) A semiconductor structure, comprising: 

a substrate; and 

a staircase structure disposed over the substrate, wherein the staircase structure 

compnses: 

a plurality of layer stacks, each layer stack comprising a first material layer 

and a second material layer, wherein the first material layer is disposed over a first portion 

of [[a]] the second material layer; and 

a plurality of landing pads respectively disposed on the plurality of layer 

stacks, each landing pad disposed over a second portion of the second material layer of a 

respective layer stack of the plurality of layer stacks, wherein the each landing pad 

comprises a first side surface and a second side surface, wherein the second side surface is 

vertically below and laterally displaced from the first side surface. 

2. (Currently Amended) The semiconductor structure of claim 1, wherein each of the plurality 

of landing pads is adjacent to a respective side surface of the first material layer of the 

respective layer stack. 

3. (Currently Amended) The semiconductor structure of claim 1, wherein a first portion of a 

landing pad [[each]] of the plurality of landing pads e~cteHds o•rer is in contact with a 

respective top surface of the second material layer of the respective layer stack, and a second 

portion of the landing pad is laterally displaced from the second material layer of the 

respective layer stack. 

4. (Original) The semiconductor structure of claim 1, wherein the first material layer comprises 

an insulating material, the second material layer comprises a first conductive material, and 

each of the plurality of landing pads comprises a second conductive material. 
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5. (Currently Amended) The semiconductor structure of claim 4, wherein the first conductive 

material is the same as or different from the second conductive material. 

6. (Original) The semiconductor structure of claim 4, wherein: 

the insulating material layer comprises silicon oxide, aluminum oxide, or a 

combination thereof; and 

each of the first and the second conductive material layers comprises tungsten, 

silicide, nickel, titanium, platinum, aluminum, titanium nitride, tantalum nitride, tungsten 

nitride, or a combination thereof. 

7. (Currently Amended) The semiconductor structure of claim 1, wherein the second material 

layer of [[each]] g layer stack of the plurality of layer stacks is disposed over a first portion 

of the first material layer of an adjacent layer stack of the plurality of layer stacks, wherein a 

second portion of the first material layer of the adjacent layer stack is laterally displaced 

from the second material layer of the layer stack. 

8. (Currently Amended) The semiconductor structure of claim [[7]] l, wherein one of the 

plurality of landing pads is thicker than the first material layer of a corresponding the 

respective layer stack of the plurality of layer stacks and is insulated from another landing 

pad disposed on an adjacent layer stack of the plurality of layer stacks. 

9-17. (Canceled) 

18. (Currently Amended) A memory device, comprising: 

a substrate; 

a memory string disposed over the substrate; and 

a staircase structure disposed adjacent to the memory string, wherein the staircase 

structure comprises: 

a plurality of layer stacks, each layer stack comprising an insulating layer disposed 

over a first portion of a conductive layer, wherein a second portion of the conductive layer is 

in contact with a side surface of the insulating layer, wherein the second portion of the 
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conductive layer comprises a first side surface and a second side surface, wherein the second 

side surface is vertically below and laterally displaced from the first side surface. 

19. (Currently Amended) The memory device of claim 18, wherein the conductive layer of 

[[each]] £! layer stack of the plurality of layer stacks is disposed over a first portion of the 

insulating layer of an adjacent layer stack of the plurality of layer stacks, wherein a second 

portion of the insulating layer of the adjacent layer stack is laterally displaced from the 

conductive layer of the layer stack. 

20. (Currently Amended) The memory device of claim 18, wherein the second portion of the 

conductive layer is thieker thaH the first portioH of the eoHduetive material layer comprises a 

layer of conductive material and a landing pad disposed over the layer of conductive 

material, wherein the layer of conductive material comprises the second side surface, 

wherein the landing pad comprises the first side surface. 

21. (New) The semiconductor structure of claim 1, wherein each landing pad comprises a 

bottom surface substantially coplanar with another bottom surface of the first material layer 

of the respective layer stack. 

22. (New) The semiconductor structure of claim 21, wherein each landing pad is laterally 

displaced from the first material layer of the respective layer stack. 
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9) □ Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )~ The drawing(s) filed on 10 September 2018 is/are: a)~ accepted or b)□ objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

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

Certified copies: 

a)~ All b)D Some** c)□ None of the: 

1.~ Certified copies of the priority documents have been received. 

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

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

Priority 

Page 2 

Receipt is acknowledged of certified copies of papers required by 37 CFR 1 .55. 

Information Disclosure Statement 

The reference cited within the IDS document submitted on October 29, 2019 has 

been considered. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

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

A person shall be entitled to a patent unless -

(a)(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. 

Claims 1, 2, 4, 6, and 18 are rejected under 35 U.S.C. 102(a)(1) as being 

anticipated by Hyun (US 9,373,540 B2). 

As to claim 1, Hyun teaches a semiconductor structure in figure 2H (see also 

figures 2A-2G). The semiconductor structure of Hyun has: 

a substrate (not shown, see column 5, lines i 7-30); and . . 

a staircase structure (see figure 2H) disposed over the substrate, wherein the 

staircase structure cornprises: 
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a plurality of !ayer stacks (203/235), each !ayer stack cornprising a first material 

!ayer (203) and a second material !ayer (235, wi1ici1 is 23·1 +233), wi1erein t11e first 

material !ayer (203) is disposed over a first portion of tile second material layer (235); 

and 

a plurality of !anding pads (2"17P) respectively disposed on the plurality of !ayer 

stacks, each landing pad disposed over a second portion of the second material !ayer 

(235) ot a respective !ayer stack ot the plurality of !ayer stacks. 

Hyun also teaches wherein the each !anding pad comprises a first side surface 

and a second side surface, \Nherein the second side surface is vertically below and 

laterally displaced from the first side surface, See for example the annotated figure 2E 

from Hyun, below. An example !anding pad has 4 side surfaces: A, B, C, and D, Sides 

B and D can be viewed as first and second side surfaces, wherein side B is vertically 

be!ovv (and thus laterally displaced) from side D. 

(In addition, sides A and C of Hyun would also be side surfaces, side A would 

also be laterally displaced from side C, and sides A and C would be adjacent one 

another - though not in an above/below relationship as Band Dare). 
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As to claim 2, Hyun teaches each of the plurality of landing pads is adjacent to a 

side surface of the first material layer of the respective layer stack. See figure 2H. 

As to claim 4, Hyun teaches the first material layer (203) comprises an insulating 

material, the second material layer (235) comprises a first conductive material, and 

each of the plurality of landing pads (217P) comprises a second conductive material. 

As to claim 6, Hyun teaches the insulating material can be silicon oxide (column 

5, lines 31-45) and each of the first and second conductive material layers comprise 

tungsten (column 7, lines 64-65; column 6, lines 50-52). 
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As to claim 18, Hyun teaches a memory device in figure 2H (see also figures 2A-

2G). The memory device of Hyun has: 

a memory string (see also figure 1) disposed over the substrate; and 

a staircase structure (see figure 2H) disposed adjacent to the memory string, 

wherein the staircase structure comprises: 

a plurality of layer stacks (203/235), each layer stack comprising an insulating 

layer (203) disposed over a first portion of a conductive layer (235/231 +233), wherein a 

second portion of the conductive layer (217P) is in contact with a side surface of the 

insulating layer (see figure 2H). Hyun also teaches wherein the second portion of the 

conductive layer comprises a first side surface and a second side surface, wherein the 

second side surface is vertically below and laterally displaced from the first side surface 

(see above explanation for side surfaces within the rejection of claim 1, and annotated 

figure 2E). 

Allowable Subject Matter 

Claims 3, 5, 7, 8, and 19-21 are objected to as being dependent upon a rejected 

base claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. (Claim 22 is also objected to 

as being dependent upon an objected claim.) 
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Applicant's arguments filed January 16, 2020 have been fully considered but they 

are not persuasive. The applicant has argued that Hyun did not teach the added 

limitations to claim 1 regarding the side surfaces. 

Specifically, the applicant has stated: "Far example, in Fig. 2H of Hyun 

(illustrated below), the pad pattern 217P (the alleged "the second portion of the 

conductive layer'~) only exhibits a straight vertical side sw1ace that connects pad pattern 

21 Ts top surface and bottom surface, The straight vertical side surface of pad pattern 

217P results from an etching process using protective pattern 215P as a tap etch mask 

(Hyun, 7: 15-21) Therefore, Hyun does not disclose or suggest the above-noted 

distinguishing features '\vherein the each landing pad comprises a first side surface and 

a second side surface. wherein the second side surface is vertically t1elow and laterally 

displaced from the first side surface." as recited in cf aim 1 and similarly in claim "18." 

However, the examiner would draw attention to the rejection of claims 1 and 18 

above, and note that neither independent claim explicitly details which ''side" surfaces 

are being referred to in the claim. The argurnents or the applicant appear to be drawn 

to the curved feature indicated on one of the 4 sides of the landing pads (e.g. 

applicant's figure 7). The claims do not currently have enough detail to describe and 

claim this feature. As such, the Hyun reference still applies to the claims as detailed on 

previous pages of this instant oHice action. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Scott B. Geyer (telephone: 571-272-1958). The 

examiner can normally be reached on Monday to Friday, 1 0AM - 4PM. Examiner 

interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at: 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles D Garber (telephone: 571-272-2194). The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
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Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. 

Should you have questions on access to the Private PAIR system, contact the 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 

assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (in U.S.A. or Canada) or 571-272-

1000. 

/SCOTT B GEYER/ 
Primary Examiner, Art Unit 2812 
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Doc Code: A.NE.AFCP 
Document Description: After Final Consideration Pilot Program Request 

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE 
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0 

PTO/SB/434 (05-13) 

Practitioner Docket No.: Application No.: Filing Date: 

4123.0460002 16/126,956 September 10, 2018 
First Named Inventor: Title: 

Zhenyu LU STAIRCASE STRUCTURE FOR MEMORY DEVICE 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT 
PROGRAM 2.0 {AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116. 

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under 
35 U.S.C. 111{a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111{a) and is 
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371{c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an 
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 
any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 
response to the outstanding final rejection. 

5. 

6. 

7. 

8. 

• 
• 

Signature 

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

This certification and request is being filed electronically using the Office's electronic filing system {EFS-Web). 

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR 
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request 
consideration under AFCP 2.0.] 

By filing this certification and request, applicant acknowledges the following: 

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0 . 
The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met 
(see items 1 to 7 above). For compliant submissions: 

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration 
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If 
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 
will process the submission consistent with current practice concerning responses after final rejection under 
37 CFR 1.116, e.g., by mailing an advisory action. 

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 
the examiner determines that additional search and/or consideration is required and could be completed within 
the allotted time, then the examiner will consider whether the amendment places the application in condition for 
allowance (after completing the additional search and/or consideration, if required). If the examiner determines 
that the amendment does not place the application in condition for allowance, then the examiner will contact the 
applicant and request an interview. 

• The interview will be conducted by the examiner, and if the examiner does not have negotiation 
authority, a primary examiner and/or supervisory patent examiner will also participate. 

■ If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar 
days from the date that the examiner first contacts the applicant, then the examiner will proceed 
consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

Date 

/Donald J. Featherstone/ 3/13/2020 
Name 
(Print/Typed) 

Donald J. Featherstone 
Practitioner 
Registration No. 

33,876 
Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple 
forms if more than one signature is required, see below*. 

Fl * Total of one (1) forms are submitted. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Amendment Under 37 C.F.R. § 1.116 
Expedited Procedure -Art Unit 2812 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: LU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,956 

Filing Date: September 10, 2018 

Confirmation No.: 3036 

Art Unit: 2812 

Examiner: GEYER, Scott B. 

Atty. Docket: 4123. 0460002 

Title: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Amendment and Reply Under 37 C.F.R. § 1.116 

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

Commissioner: 

Mail Stop AF 

In reply to the Office Action dated January 31, 2020 ("Final Office Action"), Applicant 

submits the following Amendment and Remarks, and concurrently files a Request for Consideration 

under After Final Consideration Pilot Program 2.0 (AFCP 2.0) herewith in the captioned 

application. 

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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Amendments to the Claims 

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

1. (Currently Amended) A semiconductor structure, comprising: 

a substrate; and 

a staircase structure disposed over the substrate, wherein the staircase structure 

compnses: 

a plurality of layer stacks, each layer stack comprising a first material layer 

and a second material layer, wherein the first material layer is disposed over a first portion 

of the second material layer; and 

a plurality of landing pads respectively disposed on the plurality of layer 

stacks, each landing pad disposed over a second portion of the second material layer of a 

respective layer stack of the plurality of layer stacks, wherein the each landing pad 

comprises a bottom surface, a first side surface.,_ and a second side surface, wherein the 

second side surface is vertically below and laterally displaced from the first side surface.,_ 

wherein the bottom surface is substantially coplanar with another bottom surface of the first 

material layer of the respective layer stack. 

2. (Previously Presented) The semiconductor structure of claim 1, wherein each of the plurality 

of landing pads is adjacent to a side surface of the first material layer of the respective layer 

stack. 

3. (Previously Presented) The semiconductor structure of claim 1, wherein a first portion of a 

landing pad of the plurality of landing pads is in contact with the second material layer of 

the respective layer stack, and a second portion of the landing pad is laterally displaced from 

the second material layer of the respective layer stack. 

4. (Original) The semiconductor structure of claim 1, wherein the first material layer comprises 

an insulating material, the second material layer comprises a first conductive material, and 

each of the plurality of landing pads comprises a second conductive material. 

Atty. Dkt. No. 4123.0460002 
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5. (Previously Presented) The semiconductor structure of claim 4, wherein the first conductive 

material is different from the second conductive material. 

6. (Original) The semiconductor structure of claim 4, wherein: 

the insulating material layer comprises silicon oxide, aluminum oxide, or a 

combination thereof; and 

each of the first and the second conductive material layers comprises tungsten, 

silicide, nickel, titanium, platinum, aluminum, titanium nitride, tantalum nitride, tungsten 

nitride, or a combination thereof. 

7. (Previously Presented) The semiconductor structure of claim 1, wherein the second material 

layer of a layer stack of the plurality of layer stacks is disposed over a first portion of the 

first material layer of an adjacent layer stack of the plurality of layer stacks, wherein a 

second portion of the first material layer of the adjacent layer stack is laterally displaced 

from the second material layer of the layer stack. 

8. (Previously Presented) The semiconductor structure of claim 1, wherein one of the plurality 

of landing pads is thicker than the first material layer of the respective layer stack of the 

plurality of layer stacks and is insulated from another landing pad disposed on an adjacent 

layer stack of the plurality of layer stacks. 

9-17. (Canceled) 

18. (Currently Amended) A memory device, comprising: 

a substrate, wherein the substrate comprises a top surface; 

a memory string disposed over the substrate; and 

a staircase structure disposed adjacent to the memory string, wherein the staircase 

structure comprises: 

a plurality of layer stacks, each layer stack comprising an insulating layer disposed 

over a first portion of a conductive layer, wherein a second portion of the conductive layer is 

in contact with a side surface of the insulating layer, wherein the second portion of the 

Atty. Dkt. No. 4123.0460002 
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conductive layer comprises a first side surface and a second side surface, wherein the first 

side surface and the second side surface are substantially perpendicular to the top surface, 

wherein the second side surface is vertically below and laterally displaced from the first side 

surface. 

19. (Previously Presented) The memory device of claim 18, wherein the conductive layer of a 

layer stack of the plurality of layer stacks is disposed over a first portion of the insulating 

layer of an adjacent layer stack of the plurality of layer stacks, wherein a second portion of 

the insulating layer of the adjacent layer stack is laterally displaced from the conductive 

layer of the layer stack. 

20. (Previously Presented) The memory device of claim 18, wherein the second portion of the 

conductive layer comprises a layer of conductive material and a landing pad disposed over 

the layer of conductive material, wherein the layer of conductive material comprises the 

second side surface, wherein the landing pad comprises the first side surface. 

21. (Canceled) 

22. (Currently Amended) The semiconductor structure of claim [[21]] l, wherein each landing 

pad is laterally displaced from the first material layer of the respective layer stack. 
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Remarks 

Reconsideration of this Application is respectfully requested. 

Upon entry of the foregoing amendment, claims 1-8, 18-20, and 22 are pending in the 

application, with claims 1 and 18 being the independent claims. Claims 1, 18 and 22 are sought to 

be amended. Claim 21 is sought to be canceled without prejudice to or disclaimer of the subject 

matter therein. These changes are believed to introduce no new matter, and their entry is 

respectfully requested. 

Under 37 C.F.R. §1.116, the amendments set forth above should be entered as they (i) 

satisfy a requirement of form expressly set forth in a previous Office Action; (ii) place the claims in 

better form for consideration on appeal, should such an appeal be necessary; or (iii) are necessary 

and were not presented earlier for the good and sufficient reason that they are being made in 

response to the grounds ofrejection set forth in the Final Office Action. 

Based on the above amendment and the following remarks, Applicant respectfully requests 

that the Examiner reconsider all outstanding objections and rejections and that they be withdrawn. 

Objections to the Claims/Allowable Subject Matter 

Applicant thanks the Examiner indicating the allowability of claims 3, 5, 7, 8, and 19-22 if 

rewritten in independent form including all of the limitations of the base claim and any intervening 

claims (see Final Office Action, P. 5). Without acquiescing to the propriety of the rejections below, 

Applicant has amended the independent claim 1 to incorporate the allowable subject matter of claim 

21. Thus, independent claim 1 is in condition for allowance. Dependent claims 3, 5, 7, 8, and 22 
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should also be found allowable at least based on their dependencies from the independent claim 1, 

as well as for their additional distinguishing features. 

Rejections under 35 U.S.C. § 102 

Claims 1, 2, 4, 6, and 18 were rejected under 35 U.S.C. § 102(a)(l) as allegedly being 

anticipated by U.S. Patent No. 9,373,540 B2 to Hyun ("Hyun"). Applicant respectively traverse 

these rejections. 

Claims 1, 2, 4, and 6 

Without acquiescing to the propriety of the rejections and reserving the right to argue 

additional or different distinguishing features in the future, independent claim 1 has been amended to 

incorporate allowable subject matter from claim 21. For example, claim 1 has been amended to 

include the feature of "wherein each landing pad comprises a bottom surface substantially coplanar 

with another bottom surface of the first material layer of the respective layer stack" as recited in 

claim 21, which is allowable subject matter (see Final Office Action, p. 5) and patentable over 

Hyun. Thus, claim 1 is in condition for allowance. Dependent claims 2, 4, and 6 should also be found 

allowable at least based on their dependencies from the independent claim 1, as well as for their 

additional distinguishing features. 

Accordingly, Applicant respectfully requests the Examiner to reconsider and withdraw the 

rejection under 35 U.S.C. § 102 and to pass claims 1, 2, 4, and 6 to allowance. 

Claim 18 
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Without acquiescing to the propriety of the rejections, independent claim 18 has been 

amended to further clarify its distinguishing features. For example, claim 18 has been amended to 

recite "wherein the first side surface and the second side surface are substantially perpendicular to 

the top surface." Hyun does not disclose these distinguishing features. 

Referring to the annotated Fig. 2E of Hyun (see Final Office Action, p. 4), the Office 

concedes that "sides A and C ... would not in an above/below relationship Band Dare." (see Final 

Office Action, p. 3). Thus, Hyun does disclose or suggest the above-noted distinguishing feature 

"wherein the first side surface and the second side surface are substantially perpendicular to the top 

surface," as recited in claim 18. 

Annotated Fig. 2E of Hyun 

In view of above, independent claim 18 is patentable over Hyun. Dependent claims 19 and 

20 should also be found allowable at least based on their dependencies from independent claim 18, 

as well as for their additional distinguishing features. Accordingly, Applicant respectfully requests 
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- 8 - LU et al. 
Reply to Office Action of January 31, 2020 Application No. 16/126,956 

that the rejection under 35 U.S.C. § 102 be reconsidered and withdrawn and the claims passed to 

allowance. 
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- 9 - LU et al. 
Reply to Office Action of January 31, 2020 Application No. 16/126,956 

Conclusion 

All of the stated grounds of objection and rejection have been properly traversed, 

accommodated, or rendered moot. Applicant therefore respectfully requests that the Examiner 

reconsider all presently outstanding objections and 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 Amendment and Reply is respectfully requested. 

Date: 3/13/2020 

1100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371-2600 
14531517 l.docx 

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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S15 123 : 514 and (stack layer tier) with pad : U5-PGPUB;: OR : ON l 2019/10/15: 
: : U5PAT; i i l 17:17 i 
: : U5OCR; : : l : 
' 'FPR5· EPO·, , 1 , i i JPO;, 'i i I i 
: : DERWENT; : : I : 
i i IBM TDB i i I i 

,516.! 11 i (("10403641") or ("20170084532") or i U5-~GPUB; i OR i OFF i 2019/10/15: 
I : ("9478487") or ("9373540") or : U5PAT; : : ! 17:26 : 
I : ("20150255386") or ("20110031630") or : U5OCR : : I : 
I : ("10002880") or ("9343452") or : : : l : 
I : ("20130270714") or ("9006884") or : : : l : 

""""" I _____________ : (" 9 3 31 082")). P N • """"""""""""""""""""""""""""'": ________________________ __: ______________________ ___: """"""""'" l ________________________ __: 

LI□ (("9373540") or ("20110031630") or i U5-PGPUB; i□R ilOFF i 2019/10/15! 
I : ("9331082")).PN. : U5PAT; : : i 17:39 : 

lj """"""""""""""""""""""""""""" j U50CR __________ : """""""""""'": """""""'" j _____________ : 

I i ("9331082")).PN. i U5PAT; : : I 10:55 : 
LI□ (("9373540") or ("20110031630") or i U5-PGPUB; i□R ilOFF !2019/10/16! 

IJ ---------------------------------------------------------- j U50CR __________ : _________________________ : --------------·-- j _____________ : 

□□1("9373540").PN. i U5-PGPUB; i□R ilOFF !2019/10/16! 

I). . ............................................................ ! USO(Rj ! ................... ! . . ........... .! 
I : : U5PAT; : : I 11:19 : 

521 11 : 520 and string : U5-PGPUB;: OFF l 2019/10/16: 
I : : U5PAT; : I 12:35 : 
I : : U5OCR; : ! : 
' , , FPR5· EPO·' ; ' 
I i i JPO;, 'i I i 
I : : DERWENT; : I : 

_______ _J ____________ _: ------------------------------------------------------------------------------------------------__: IBM_ TDB ____ : _________________ j ----------·--: 

LJ[J[("20110031630").PN. i U5-PGPUB; !DR !IOFF i 2019/10/16! 
I : : U5PAT; : : l 12:45 : 
I~ _!USOCR_i_i_i _i 

523- 11 : (("10403641") or ("20170084532") or : U5-PGPUB; i OR i OFF l 2019/10/16\ 
: ("9478487") or ("9373540") or : U5PAT; : : l 13:01 : 
: ("20150255386") or ("20110031630") or : U5OCR : : l : 
: ("10002880") or ("9343452") or : : : I : 
: ("20130270714") or ("9006884") or : : : l : 
: ("9331082")).PN. : : : l : 

,524.! 419 i (H01L27/11514 H01L27/11521 i U5-PGPUB; i OR i ON I 2020/01/28! 
I : H01L27/11551 H01L27/11568 : U5PAT; i i l 10:40 i 
I : H01L27/11578 H01L27/11597).cpc. and : U5OCR; : : ! : 
I : (staircase stair-case (stair adj case)) : FPR5; EPO;: : I : 
I : : JPO; : : ! : 
I : : DERWENT; : : I : 

""""" I ____________ j """""""""""""""""""""""""""""""""""""""""""""""" j IBM_ TDB _____ : """""""""""'": """""""'" j __________________________ : 

ill363 i 524 and ((stack layer tier) with (land U5-PGPUB; inR :nN i 2020/01/28: 
: landing pad contact electrode)) U5PAT; : : i 10:41 : 
' U5OCR· i i 1 i : , ; ; ~ ; 

file:// /C/U sers/sgeyer/Documents/e-Red%20Folder/l 6126956/EASTSearchHistory .16126956 _ Accessible Version.htm[3/l 8/2020 3 :09: 12 PM] 
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EAST Search History 

i : FPRS; EPO;: 

I . l?:~~~T;I . 

j 527 j 347 !,,,,,,, 526 not ("2020" "2019").ay. i ~~i.fUB; i OR !,,,,,,. ON I f~~2{01/28I 

I, I,, I, uFPsRosc,· RE;Po,-I, I I 
....• '~ .. ···'! I I IJPO· • 

\ \ : , : 
I i , I DERWENT; : , , , 

il52:J[Je~415:3::)::::I ~~f ~B; id□ ~~~~~:1/28
1 

I 529 I 11 : (("10403641") or ("20170084532") or : US-PGPUB;: OR : OFF I 2020/01/28: 
I I : ("9478487") or ("9373540") or : USPAT; I I I 11:32 I 
I I : ("20150255386") or ("20110031630") or : USOCR : : I : 
I I : ("10002880") or ("9343452") or : : : I : 
I I :("20130270714") or ("9006884") or I : : I : 
I I i ("9331082")).PN. i i i I i 

i i , , USPAT· i i i 14"43 i 
ro I[]: (("9373540") or ("20110031630")).PN. : US-PGPUB; :DR IIOFF I 2020/01/28I 

1 ........ 1 ............ : ................................................................................................. : USOCR ........ J ........................ J ................... ! ..... .-.................. J 

EAST Search History (Interference) 

![Ref ![Hits !ISearch Query l[DBs :!Default :[Plurals ! Time : 
I # I ll I JOperator I I Stamp I 
i[L18 i□i ((staircase stair-case (stair adj case) stairstep i US- :DR :LJN I 2020/03/18: 
I I I stair-step (stair adj step)) with memory).clm. I PGPUB; I I i 15:05 I 
1 ..... J ........ ! and .. (landing.land.pad.contact.electrode).clm ... J USPAT. j ........................ ! ................. L ...................... l 

3/18/2020 3:09:11 PM 
C: \ Users \sgeyer\Documents \EAST\ Workspaces\ 16 126956.wsp 
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DONALD J. FEATHERSTONE 

DIRECTOR 

2 02-772-8629 
DONF@STERNEKESSLER.COM 

April 28, 2020 

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

Sterne Kessler 
STERNE KESSLER GOLDSTEIN & FOX 

Con[irmatimi No. 3036 
kl ail Stop Issue Fee 

Re: Allowed U.S. Utility Patent Application 
Appl. No. 16/126,956; Filed: September 10, 2018 
For: STAIRCASE STRUCTURE FOR l\'IE:MORY DEVICE 
Inventors: LU et al 
Our Ref: 4123. 0460002 

Commissionec 

In response to the Notice of Allowance and Pee(s) Due dated March 25, 2020, the 
following documents are transmitted for appropriate action by the U S. Patent and Trademark 
Office: 

1. Online Credit Card Payment Authorization for $1,000.00 to cover the 
Issue Fee; and 

2. Issue Fee Transmittal (Form PTOL-85). 

The above-listed documents arefiled electronically. 

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

DJF/KTSitas 
Enclosures 

14849588.1 

Respectfully su brni tted, 

STERNE, KESSLER, GOLDSTEIN & Fox p L.L.C 

iDonald .I. Featherstone/ 

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

merne, Ki:lttler, Gokh,teil'l & Fox P.L.LC. ! mm New Ycrk AvenLI~, NW I \11&,~t11rsi;itcn, rte. 2{)005 

P 202.371,2500 j f 2-02"371.:254(1 i ~t~me+:iess!eL.C~}m 
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PART B - FEE(S) TRANSMITTAL 

Complete anllli senllli tbis form, together witb applicable fee(s), by mail or fax, or via EFS--Web. 

By mail, semi to: Mail Stop ISSUE FEE 
Commissioner for Patems 
P.O. Box 1450 
Alexarnma, Virginia 223 l 3-l450 

By fax, senllli to: (57 l)-273-2885 

INSTRUCTIONS: This form should be useli for transmitting r.he ISSUE FEE aml PUBLICATION FEE (if require&). Blocks l through 5 shoul8l be completelli where approprjate. AU 
further correspomience hie luting the Patent, aA vance orAlers an& notfflcation of rnafrnenance fees will be mailedi! to the current correspornli!ence ad.tress as haiicated. unless conecteAI 
below or liirecte8l otherwise in Block 1, by (a) specifying a new corresponl!!ence a8!8lress; anai/or (b) inaiical.ing a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT 018RRESP!INDENCE ADDRESS (Note: Use 1:nock l for any change of ad.dress) 

261 l l 7591 13/2.5/2121 

Note: A certificate of rnaiJh1g can only be 1Jseil for ilornestic rnailings of H1e 
Fee(s) Transmittal. This certificate cannot be useai for any other accompanying 
papers. Each a8!8litional paper, such as an assignment or formal 8lrawing, must 
have its own certH1cate of rnailing or transn1issfrJn, 

Certificate of Mailing or Transmission 

STERNE, KESSLER, GOLDSTElN & FOX P.L.L.C. 1 hereby certify that this Fee(s) Transrnhtal is being ileposited. with the UniteAI 
States Postal Service with s1Jfficient postage for first class rnaiJ in an enveJope 
ai!i!resseai to the Mail Stop ISSUE FEE ai!i!ress above, or being transmitteal to 
the USPTO via. EFS-Web or by facsimile to (571) 273-2885, on r11e 8la.te below. 

l lOO NEW YORK AVENUE, N.W. 
W ASHlNGTON, DC 20005 

APPLICATION NO. F!Ul\G DA TE 

16/l 26.956 09/l 0/2018 

FIRST NAJ'vlED INVENTOR 

:l11enyu LU 

(Typed or prtnted aamc) 

(SignJture) 

(Date) 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

4123 .0460002 3036 

TITLE OF INVENTION: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

APPLN.TYPE ENTITY ST A TUS ISSUE FEE DUE 

nonprovisional llNDISCOUNTED $1000 

EXJ\MINER ARTUNJT 

GEYER, SCOTT B 2812 

. L 1ange o correspon ence ae ress or 1n 1cat1on o 
CFR Ll63). 

(...,/ 

[] Change of conesponAlence alilATess (OT Change of Coffespon!li!ence 
A8!8lress form PTO/SB/122) attacheAI 

l-.J "Fee AAIAlress" in8lication (or "Fee Adidiress" ln8lication form PTO/ 
SB/47; Rev 03-09 or more recent) attachel!!. Use of a Customer 
Numb~r is requh-e111. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

257-324000 

~- --or pnnt1ng on tne patent tront page, 11st 
(1) The nmnes of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registereli attorney OT agent) am& the names of up to 
2 registere& patent attorneys or agents. If no naxne is 
listel!!, no name will be printe8l. 

$1000 06/25/2020 

1 Sterne, Kessler. Goldstein & 

2 Fox P.L.LC, 

3 _______________ _ 

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

PLEASE NOTE: Unless an assignee is illenlifiel!! below, no assignee «ala will appear on the patent. If an assignee is illenlifieal below, !.he alocument must have been previously 
recoraleal, or iileai for recoralation. as set forth in 37 CFR 3.11 ana 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A.) NAME OF ASSIGNEE 

Yangtze Memory Technologies Co., Ltd. 

(BJ RESIDENCE: (CITY an8l STATE OR COUNTRY) 

Wuhan, Hubei. CHINA 

Please check the appropriate assignee category or categories (wiH not be prhned. on the patent) : [l lrnli!iviilual lfil Corporation or other pdvate gruup entity [) (3overnrnent 

4a. Fees submittel!!: iXhssueFee UPublication Fee (if require«) DAllivance Dreier - # of Copies __________ _ 

4b. Metholi of Payment: (Ple1t1.se.first re111pply 111ny previi,usly p1tiifee shi,wn 1th1t1.vej 

XI Electronic Payment via EFS .. Web O Encloseai check O Non--electronic payment by crei!il. carai (Attach form PTO-2038) 

~ The Director is hereby authorize« l.o charge the require& fee(s), any llieficiency, or crelliit any overpayment to Deposit Account No. __ 1_1:!-_0_0_3_6_ 

5. Change in Ent.ity Status (from status inlliicatelli above) 

[] 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 unaliscourrteal fee status. 

NOTE: Absent a. va.li8l certification of Micro Emily Status (see forms PTO/SB/15A anAI l:5B). issue 
fee payment in the micro entity amount wiil not be accepl.eai al. the risk of application aba,.'18lonmenL 
NOTE: lf the application was previously urnlier micro entity sta.tus, checking this box will be taken 
to be a notification of loss of entitler.nent to rr1icro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement m small or micro 
entity status, as applicable< 

NOTE: This form must be signeai in accori!ance with 37 CFR 1.31 anal 1.33. See 37 CFR 1.4 for signature requirements anai certifications. 

/Donal« J. Featherstone/ Authorizelli Signature ________________ _ 

Tn;ea or printe« name Donald J. Featherstone 

PTOL-85 Part B (08-18) Approvelli for use through 0l/3 l/2020 
Page 2 of 3 

0MB 0651-0033 

472872020 
Date _____________________ _ 

Registration No. _ 33.876 __ 

l!.S. Patent an& Tra8lemark Office: TJ .S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 16126956 

Filing Date: 10-Sep-2018 

Title of Invention: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

First Named Inventor/Applicant Name: Zhenyu LU 

Filer: Donald J. Featherstone/Tonyia Skinner 

Attorney Docket Number: 4123.0460002 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 39288022 

Application Number: 16126956 

International Application Number: 

Confirmation Number: 3036 

Title of Invention: STAIRCASE STRUCTURE FOR MEMORY DEVICE 

First Named Inventor/Applicant Name: Zhenyu LU 

Customer Number: 26111 

Filer: Donald J. Featherstone/Tonyia Skinner 

Filer Authorized By: Donald J. Featherstone 

Attorney Docket Number: 4123.0460002 

Receipt Date: 28-APR-2020 

Filing Date: 10-SEP-2018 

Time Stamp: 15:15:10 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number E20204RF15356554 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

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

36549 

1 
2020-04-28-Filing-

yes 2 
Bundle-4123-0460002.pdf 

a3effccf4120418Sab30ad53d 19Se60b698d 
a2b4 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 1 

Issue Fee Payment (PT0-85B) 2 2 

Warnings: 

Information: 

30155 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
cfbd d480 bOecfd c2 4d Od 28e 7 dfed b2f2 9 33 t 

ddSb 

Warnings: 

Information: 

Total Files Size (in bytes) 66704 

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 Agglications 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 Agglication 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 Agglication 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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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/126,956 06/09/2020 

26111 7590 05/20/2020 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK A VENUE, N.W. 
WASHINGTON, DC 20005 

PATENT NO. 

10680003 

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

ATTORNEY DOCKET NO. 

4123.0460002 

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. 

3036 

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

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

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

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

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

Zhenyu LU, Wuhan, CHINA; 
Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA 
Jun Chen, Wuhan, CHINA; 
Xiaowang Dai, Wuhan, CHINA; 
Jifeng Zhu, Wuhan, CHINA; 
Qian Tao, Wuhan, CHINA; 
Yu Ru Huang, Wuhan, CHINA; 
Si Ping Hu, Wuhan, CHINA; 
Lan Yao, Wuhan, CHINA; 
Li Hong Xiao, Wuhan, CHINA; 
A Man Zheng, Wuhan, CHINA; 
Kun Bao, Wuhan, CHINA; 
Haohao Yang, 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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l-1:iflffl UNITEOSTATES : ~. )L PATENT ANO TRADEMARK OFFICE 

APPLICATION # RECEIPT DATE/ TIME 
16/126,956 07/03/2024 03:18:05 PM Z ET 

Title of Invention 
STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Application Information 

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

CONFIRMATION# 3036 

PATENT CENTER# 66232521 

CUSTOMER# 26111 

CORRESPONDENCE -
ADDRESS 

Documents 

Digest 

Page 1 of 2 

ATTORNEY DOCKET# 
4123.0460002 

PATENT# 10680003 

FILED BY Hillary White 

FILING DATE 09/10/2018 

FIRST NAMED Zhenyu LU 
INVENTOR 

AUTHORIZED BY Mark Zimmerman 

TOTAL DOCUMENTS: 1 

5967A695221D7546238EFB1E1C7E38F9BC2672EF80DA456333 
0BC0BA13AO74B97082O459104B6O204C0FEBE8CDEBF5OE0D 
A01OFF446B570D3O6CD27FC7E1CB83 
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Page 2 of 2 

by the applicant, and including page counts. where app!icab!e. It serves as evidence of receipt similar to a Post Card. as 
described in MF'EP 503. 

If a new Hpplica!ion is be,ng filed and !he application inc!udes !he necessary components for fi!ing date !see 37 CFR 1.53(b)--!d) 

and MPU-' 506), a Filing Fteceipt (37 CFR 1.54) wili b::i issued in due cours::i and the oa.te shown on this Acknowledgement 

Receipt 'Nill establish the filinq date of the application 

N;afa.ma! Stage of an !ntematim1a! Appl!cafam under 35 U.S,C. 371 

If a time\' submission !o enter the national stage of an international appllca.t,on is compliant wl!I, the conditions of 35 U .S.C. 
371 and ot11er applicable requirwnents a Form PCT/DO/E0/903 indicating acceptance of the application as a national stane 

submiss,on under 35 US.C. 371 will be issued in Hddition !o the F::ing Receipt, in due course. 

New International AppUcaUon fi!ed wrnh the USPTO as a ReceMn~i Off!ce 

I! a nevv international app!ication is beinq filed and the internationa! application includes U-1e necessary components for an 

intemational ming date (see PCT .Article 11 and MPEP 1810)- a ~JoWication of !he lnterncrtional ApplicHtion Number and of !he 
International Filing Date (Form PCT/RO/"l 05) will be issuec in due course, subject to presuiptions concerninq national security, 

and the date shown on this .Aclqmwlednernent Receipt 1Nill establish the internationa! filinq date of the application. 
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, 

\.. 

Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 09/30/2025. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

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

Application Number 16126956 
Filing Date September 10, 2018 

Zhenyu LU 
First Named Inventor 

Title STAIRCASE STRUCTURE FOR MEMORY DEVICE 

Art Unit 2812 
Examiner Name SCOTT GEYER 
Attorney Docket Number 2017-00295-YMTC-PCT-US 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Mark C. Zimmerman/ Date (Optional) July 3, 2024 
Name Mark C. Zimmerman Registration 44006 

Number 

Title (if Applicant is a Attorney for Applicant 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) Yangtze Memory Technologies Co., Ltd. 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4( d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

D *Total of forms are submitted. 

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an information 
collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid 0MB Control Number. The 0MB 
Control Number for this information collection is 0651-0035. Public burden for this form is estimated to average 3 minutes per response, including the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information collection. Send comments 
regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United 
States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email lnformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Doc Code: PA .. 
Document Description: Power of Attorney PTO/AIA/82B (07-13) 

Approved for use through 09/30/2025. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of Information unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

□ 

1 •mng Date 

(Note: The boxes above may be left blank if information is provided on form PTO/AIN82A.) 

I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s). and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PT0/AIA/82A) or identified above: I I 
OR 34431 

'--------------~ 
I hereby appoint Practitioner(s) named in the attached list {form PT0/AIA/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PT0/AIA/82A) or identified above. (Nate: Complete form PT0/AIN82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

~ The address associated with the above-mentioned Customer Number 
OR 

□ The address associated with Customer Number: I I 
OR ~-------~-----~ 

□ Firmer 
Individual Name 

Address 

City 

Country 

Telephone 

I State I 

I Email I 
I am the Applicant (if the Applicant is a juristlc entity, list the Applicant name in the box): 

I Zip I 

!Yangtze Memory Technologies Co., Ltd. I 
D Inventor or Joint Inventor {title not required below) 

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

~ Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46{b)(2) was granted in the 
aaolication or is concurrentlv.8E!ing filed with this document) (provide signer's title if aoolicant is a juristic entitvl 

/ \ L /¢GNATURE of Applicant for Patent 

The undersigned (whose title is su~ ... -~:L.s authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature ~ r _;, ~ I Date (Optional) I 
Name TuenlaiY!Saniel Chan 

Title Deputy General Counsel, Head of Intellectual Property Department 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant. use multiple forms. 

OTatal of forms are submitted. 
A Federal agency may not conduct or sponsor, and a person Is not required to respond to, nor shall a person be subiect lo a penalty for failure lo comply wtlh an information 
collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid 0MB Con!rol Number. The 0MB Control 
Number for this information collection is 0651-0035. Public burden for this form is estimated to average 3 minutes per response, Including the time for reviewing instructions, 
searching existing data sources. gathering and maintaining the data needed. and completing and reviewing the information collection. Send comments regarding this burden 
estimate or any other aspect of this information collection. including suggestions for reducing this burden to the Chief Administrative Officer. United States Patent and 
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email lnfomiationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. lrfiling this completed form by mail. send lo: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in compJeling the form, call 1-800-PTO-9199 and selecl option 2. 

] 
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Privacy Act Statement 

The Privacy Act of 1974 (P.l. 93-579) requires that you be given certain information in 
connection with your submission of the attached form related to a patent application or patent. 
The United States Patent and Trademark Office (USPTO) collects the information in this record 
under authority of 35 U.S.C. 2. The USPTO's system of records is used to manage all applicant 
and owner information including name, citizenship, residence, post office address, and other 
information with respect to inventors and their legal representatives pertaining to the 
applicant's/owner's activities in connection with the invention for which a patent is sought or has 
been granted. The applicable Privacy Act System of Records Notice for the information 
collected in this form is COMMERCE/PAT-TM-? Patent Application Files, available in the 
Federal Register at 78 FR 19243 {March 29, 2013}. https://www.govinfo.gov/content/pkg/ 
FR-2013-03-29/pdf/2013-07341.pdf 

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in 
the event that the system of records indicates a violation or potential violation of law; 2) a 
Federal, state, local, or international agency, in response to its request; 3) a contractor of the 
USPTO having need for the information in order to perform a contract; 4) the Department of 
Justice for determination of whether the Freedom of Information Act (FOIA) requires disclosure 
of the record; 5) a Member of Congress submitting a request involving an individual to whom 
the record pertains, when the individual has requested the Member's assistance with respect to 
the subject matter of the record; 6} a court, magistrate, or administrative tribunal, in the course 
of presenting evidence, including disclosures to opposing counsel in the course of settlement 
negotiations; 7) the Administrator, General Services Administration (GSA), or their designee, 
during an inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, 
in accordance with the GSA regulations and any other relevant {i.e., GSA or Commerce) 
directive, where such disclosure shall not be used to make determinations about individuals; 8) 
another federal agency for purposes of National Security review (35 U.S.C. 181) and for review 
pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of Personnel Management 
(OPM) for personnel research purposes; and 9) the Office of Management and Budget (0MB) 
for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the US PTO may not be able to 
process and/or examine your submission, which may result in termination of proceedings, 
abandonment of the application, and/or expiration of the patent. 

Additional Uses 

Additional US PTO uses of the information in this record may include disclosure to: 1) the 
International Bureau of the World Intellectual Property Organization, if the record is related to 
an international application filed under the Patent Cooperation Treaty; 2) the public i) after 
publication of the application pursuant to 35 U.S.C. 122(b ), ii) after issuance of a patent 
pursuant to 35 U.S.C. 151, iii} if the record was filed in an application which became 
abandoned or in which the proceedings were terminated and which application is referenced by 
either a published application, an application open to public inspections, or an issued patent, or 
iv) without publication of the application or patent under the specific circumstances provided for 
by 37 CFR 1.14(a)(1 )(v)-(vii); and/or 3) the National Archives and Records Administration, for 
inspection of records. 
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