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DONALDJ.FEATHERSTONE 

DIRECTOR 

(202) 772-8629 
DONF@STERNEKESSLER.COM 

November 29, 2018 

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

Re: U.S. Utility Patent Application 
Appl. No. 16/046,847; Filed: July 26, 2018 

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

Confirmation No. 7612 
Mail Stop Missing Parts 

For: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL 
MEMORY DEVICES AND METHODS FOR FORMING THE 
SAME (as amended) 

Inventors: LU et al. 
Our Ref: 4123.0110002 

Commissioner: 

In reply to the "Notice to File Missing Parts of Nonprovisional Application," dated 
August 30, 2018, Applicant transmit the following documents for appropriate action by the U.S. 
Patent and Trademark Office: 

1. Online Credit Card Payment Authorization for $2,480.00 to cover: 

$ 1,720.00 Patent Application fee (including basic filing, search and examination 
fees); 

$ 400.00 Application size fee; 
$ 160.00 Surcharge for late filing fee or late Oath or Declaration; and 
$ 200.00 Extension of time fees; 

2. Petition for Extension of Time Under 37 C.F.R. § l.136(a); 

3. Copy of Notice to File Missing Parts of Nonprovisional Application dated 
August 30, 2018; 

4. Preliminary Amendment Under 37 C.F.R. § 1.115; 

5. Marked-up version of Substitute Specification; and 
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Commissioner for Patents 
November 29, 2018 
Page 2 

6. Clean version of Substitute Specification. 

The above-listed documents are filed electronically. 

Fee payment is provided through online credit card payment. The U.S. Patent and 
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment, 
to our Deposit Account No. 19-0036. 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/W-S/dab 
10376639 l.docx 

Enclosures 

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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PTOiAIA/22 (03-13) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent anrJ Trademark Office; U.S DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995, no persons are reauired to respond to a coliection of information unless it displavs a valit1 OMS control number. 

Docket Number (Optional) 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 4123.0110002 

Application Number 
161046 84

? 
) 

I Filed July 26, 2018 
For 

JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND METHODS FOR FORMING THE SAME (as amended) 

Art Unit 
2 811 I Examiner To Be Assigned 

Tt1is is a request under ttie provisions of 37 CFR 1.136(a) to extend ttie period for filing a reply in the above-identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

0 
□ 
□ 

□ 
□ 

Fee 

One month (37 CFR 1. i7(a)(1}) $200 

Two months (37 CFR 1. 17(a}(2}) $600 

Three months (37 CFR 1.17(a}(3)) $1,400 

Four months (37 CFR 1.17(a)(4)) $2,200 

Five months (37 CFR 1.17(a)(5}) $3,000 

Applicant asserts small entity status. See 37 CFR 1.27. 

Applicant certifies micro enlily status. See 37 CFR 1.29. 

Small Entity Fee 

$100 

$300 

$700 

$1,100 

$1.500 

Micro Entity Fee 

$50 

$150 

$350 

$550 

$750 

Form PTO/S8/15A or B or equivalent must either be enclosed or have been submitted previously. 

A check in the amount of the fee is enclosed. 

Payment by credit caret Form PTO-2038 is attached. 

The Director has already been authorized to charge fees in this application to a Deposit Account 

$ 200 

$ 

$ 

$ 

$ 

□ 

□ 

□ 

□ 
□ 
0 The Director is t1ereby authorized to charge any fees wt1ich may be required, or credit any overpayment, to 

Deposit Account Number _1_9_-0_0_3_6 ________ _ 

0 Payment made via EFS-Web. 

WARNING: information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PTO-2038. 

I am tt;e 

D applicant 

0 attorney or agent of record. Registration number _3_3_, 8_7_6 _________ _ 

D attorney or agent acting under 37 CFR 1.34. Registration number _____________ _ 

/Donald J. Featherstone/ 
Signature 

Donald J. Featherstone 
Typed or printed name 

November 29, 2018 
Date 

(202) 371-2600 
Telephone Number 

NOTE: This form mus! be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below*. 

0 * Total of_0_n_e_(_1'_, _____ forms are submitted. 

Tt1;s coilect;on of mformalion ;s requ;red by 37 CFR 1.135(a). The information is required to obtain or retain a benefit by the public, wt1;ch is to iile (and by the 
USPTO to process) an appiication. Confidentiality is governed by 35 U.S.C, 122 and 37 CFR 1.11 and 1 14 This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submittmg tt;e completed application form to the USP TO. Time w;II vary depending upon the individua! rnse. Any 
comments on the amount ol 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, AiexanrJria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Mai! Slop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313,-1450. 
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Ul\Tl'ED STATES De:PA RTMK',T OF COMivmRCF: 
United. States Patent and T.rade1nark Office 
A1lCU~ss COMMJSifa)'IER FCJR PATEl>JTS 

21.113-1450 

APPLICATION NU1vIBER FILING OR 37l(C) DATE FIRST NAl'v1ED APPLICA;"fT ATTY. DOCKET NO./TITLE 

16/046,847 07i26/2018 Zhenyu LU 4123.0110002 

CONFIRMATION NO. 7612 
FORMALITIES LETTER 26111 

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

1111111111111111111111m~t1]iu~1ui111Huii~1111111111111111111111111 

Date Mailed: 08/30/2018 

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 accordecJ to ti1is application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice witl1in 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 t11e provisions of 37 CFR ·1. 136(a). 

• n1e statutory basic filing fee is missing. 
• The application search fee must be submitted. 
• The application examination fee must be submitted. 

The application is informal since it does not comply with the regulations for the reason(s) indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• A substitute specification in compliance with 37 CFR 1 ,52, 1, 12·1 (b)(3), and 1. ·125, is required. The substitute 
specification must be submitted with markings and be accompanied by a clean version (wiU1out markings) as 
set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37 
CFR 1.125{b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be 
scanned or properly stored because: 

• Tt1e application contains drawings, but the specification does not contain a brief description of ttl8 several 
views of the drawings as required by 37 CFR 1.74 and 37 CFR 1.77(b)(9). 

Tt1e following item(s) appear to r1ave been omitted from tt1e application: 

• Figure(s) 22, 49, 73, 102 described in the specification. 

Applicant must reply to ti1is notice within the time period set forti1 in this notice to avoid abandonment of 
this application. Applicant rnust select one of tt1e Uiree following options and the reply must comply with tt1e 
requirements set forth in the selected option and any oti1er requirements set forth in ti1is notice. Ti1e reply should 
also indicate whict1 option applicant has selected. 

I. Petition_for_date of_deposit: Should applicant contend that the above-noted omitted item(s) was in fact 
deposited in the U.S. Patent and Trademark Office (USPTO) with the nonprovisional application papers, a copy of 
this Notice and a petition (and the petition fee set fortt1 in 37 CFR i .17(!) witi1 evidence of such deposit must be 
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filed within TWO MONTHS of the date of this Notice. The petition fee will be refunded if it is determined that tl1e 
item(s) was received by tt1e USPTO. THIS TWO MONTH PERIOD IS EXTENDABLE UNDER 37 CFR 1.i36(a) 
or (b). 

Applicant should review their application file and determine whether their file differs from USPTO's records. In 
some situations there may be a mislabeling of the drawings and/or a failure to describe in the brief description 
each of the figures as labeled. 

Tt1e brief description of tt1e drawings in Hie specification must correspond witt1 U1e figures and tt1e figures must 
be labeled in accordance with 37 CFR 1.84(u)(1 ). For example, if the brief description describes Figure 1 and 
Figure 2 only, but the drawings show Fig. 1 and Fig. 2A and Fig. 2B, tt1en tt1e specification must be amended to 
refer to Figure 2A and Figure 2B and delete the reference to Figure 2 and a substitute specification in compliance 
wiHi 37 CFR 1.52, 1.121 (b)(3), and 1.125, is required. As another example, if a drawing is labeled Figure 2, but 
there are actually multiple figures within tl1e labeled Figure 2 l1aving labels A, B, and C, then the drawings must 
be relabeled in accordance witt1 37 CFR 1 .84(u)(1) (e.g., Fig. 2A, Fig. 2B, and Fig. 2C). If Hie specification does 
not refer to the figures as relabeled, then the specification must be amended to refer to the relabeled figures (e.g., 
Fig. 2A, Fig. 2B, and Fig. 2C) and a substitute specification in compliance witt1 37 CFR 1.52, 1.121 (b)(3), and 
1 .125, is required. A petition for date of deposit under option I should NOT be filed in either situation or in similar 
situations where U1ere is simply a mislabeling of Hie drawings and/or a failure to describe in tt1e brief description 
each of the figures. Instead, applicant sl1ould file a reply under option Ill.A below (including replacement drawing 
sheets and/or a substitute specification as required in 111.A.2). 

IL e~tm.on for !atex __ ming __ d~te_; Should applicant desire to supply the omitted item(s) and accept the date U1at 
such omitted item(s) was filed in the USPTO as the filing date of the above-identified application, a copy of this 
Notice, the omitted item(s), and a petition under 37 CFR 1.182 witti the petition fee set forth in 37 CFR 1.1 ?{r) 
requesting tl1e later filing date must be filed witl1in TWO MONTHS of the date of this Notice. THIS TWO MONTH 
PERIOD IS EXTENDABLE UNDER 37 CFR i.136(a) or (b). 
Applicant is advised that generally the filing fee required for an application is the filing fee in effect on the filing 
date accorded the application and that payment of ttie requisite basic riling lee on a date later ttian the filinfJ date 
of tl1e application requires payment of a surcharge (37 CFR 1.16(f)). To avoid processing delays and payment 
or a surci1arrJe, applicant should submit any balance due for the requisite filing fee based on the later filing date 
being requested when submitting the omitted item(s) and the petition (and petition fee) requesting the later filing 
date. 

m. Ac_c_ep,t~_o_c_e __ o.t~i;1pU.Q~ti.Q_0 __ ~~-.d_ep_o.sU!lld;_ Applicant may accept the application as deposited in tl1e US PTO 
by filing an appropriate amendment as set forth in either (A) or (B) below wiU1in TWO MONTHS of tt1e date of Hiis 
Notice. THIS TWO_MONTH PERIOD IS EXTENDABLE UNDER 37 CFR 1.i36(a) or (b). Tl1e application will 
maintain a filing date as of Uie date of deposit of the application papers in Hie USPTO, and original application 
papers (i.e., the original disclosure of the invention) will include only those application papers present in the 
USPTO on the date of deposit. A petition is not required for this option. 
(A) If applicant wants to accept the application as deposited without adding the subject matter that was in tl1e 
omitted item (e.g., a missing page or figure), applicant is required to submit one or more of the following items 
without adding any new matter (see 35 U.S.C. 132(a)): 

1. For a missing page of the specification, 
a) a substitute specification including claims that amends tl1e specification to renumber the pages 

consecutively and cancels any incomplete sentences, and 
b) a statement that the substitute specification includes no new matter, in compliance witl1 37 CFR 

1.121(b)(3) and 1.125; 
2. For a missing figure of the drawings (including a mislabeled figure), 

a) replacement drawing st1eets in compliance witt1 37 CFR 1.121 (d) to renumber Uie drawing figures 
consecutively (if necessary), 
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b) a substitute specification excluding claims that amends the specification to cancel any references to any 
omitted drawing(s) and corrects tt1e references in tt1e specification to the drawing figures to correspond 
with any relabeled drawing figures, and 

c) a statement that tr1e substitute specification includes no new matter, in compliance witt1 37 CFR 
U21(b)(3) and i.125; 

3. For a missing page of the claim listing only, a replacement claim listing wiU1 the claims renumbered 
consecutively or, if amendment to the claims is also necessary, then a complete claim listing in compliance 
with37CFR 1.i2i(c); 

4. For a missing or unreadable compact disc, 
a) a substitute specification (excluding tt1e claims) deleting tt1e reference to tt1e compact disc and tr1e files 

contained on the compact disc, and 
b) a statement that tr1e substitute specification includes no new matter, in compliance witt1 37 CFR 

U 21 (b)(3) and i .125; and 
5. For a missing or unreadable file submitted on a compact disc, 

a) a substitute specification (excluding the claims) deleting the reference to the missing or unreadable file, 
and a statement tr1at U1e substitute specification includes no new matter, in compliance witt1 37 CFR 
U 21 (b)(3) and i .125; and 

b) a replacement transmittal letter listing all of the files except tt1e missing or unreadable file in compliance 
with 37 CFR 1.52(e)(3)(ii). 

(B) Alternatively, if applicant wants to accept tt1e application as deposited but wist1es to add tt1e subject matter in 
the omitted item (e.g., a missing page or figure) by relying on an incorporation by reference under 37 CFR i .57 or 
otr1er portions of U1e original disclosure, applicant is required to submit one or more of tt1e following items wittmut 
adding any new matter (see 35 U.S.C. 132(a)): 

1. To add the subject matter in a missing page of specification, 
a) a substitute specification excluding claims and 
b) a statement tt1at tt1e substitute specification includes no new matter, in compliance with 37 CFR 

1.121(b)(3) and 1.125; 
2. To add a missing figure of U1e drawings, new and replacement drawing sheets in compliance with 37 CFR 

U 21 (d); 
3. To add tt1e subject matter in a missing page of the claim listing, a complete claim listing in compliance with 37 

CFR i .121 (c) (e.g., a claim in the missing page should be submitted as a new claim): 
4. To add the subject matter in a missing or unreadable compact disc, 

a) a replacement compact disc and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e); 
and 

b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR 
i .52(e)(4); and, 

5. To add the subject matter in a missing or unreadable file submitted on a compact disc, 
a) a replacement compact disc tr1at contains all of tt1e files listed in tr1e specification including the missing or 

unreadable file and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e); and 
b) a statement that tr1e replacement compact disc contains no new matter in compliance wiU1 37 CFR 

1.52(e)(4). 

If applicant is relying on an incorporation by reference under 37 CFR 1.57 to add the omitted subject matter, then 
applicant must also comply witt1 the requirements of 37 CFR 1 .57. 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed i 00 pages. If the specification and drawings exceed i 00 pages, applicant will need to submit tt1e required 
application size fee. 
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• Surcharge as set forth in 37 CFR 1.16(f) must be submitted. 
n1e surctiarge 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. 

S.!JMMARY OF FEES_ __ QU~_; 

Tl1e fee(s) required witl1in 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 establist1 micro 
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 158.) 

• $ 300 basic filing fee. 
• $ 400 for 42 electronically equivalent pages in excess of 100 application size fee. 
• $160 surcharge. 
• $ 660 search fee. 
• $ 760 examination fee. 
•$( 0) previous_unapplied payment_amount. 
• $ 2280 TOTAL FEE BALANCE DUE. 

ltems_Required To Avoid_Processin_g__Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set fortr1 in U1is notice for correction of these deficiencies. However, if a deficiency relates to tt1e 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 witt1 respect to eact1 actual inventor no later U1an 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 l1as not been received for the following inventor(s): 
Zt1enyu LU 
Wenguang SHI 
Guanping WU 
Feng PAN 
Xianjin WAN 
Baoyou CHEN 
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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 witt1 a mailing or transmission date within tt1e 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 tt1e US PTO Electronic Business Center at i-866-2i 7-9197 or 
visit our website at http://www.uspto._g_ov/ebc. 

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

/ygizaw/ 

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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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

16/046,847 07/26/2018 

26111 

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 4123.0110002 
CONFIRMATION NO. 7612 

INFORMAL NOTICE 
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. 
1100 NEW YORK AVENUE, N.W. 111111111111111111111111]~!1]!~1!~1! ~!ll!ljl~ IHll lllll 111111111111111111 
WASHINGTON, DC 20005 

Date Mailed: 12/05/2018 

INFORMATIONAL NOTICE TO APPLICANT 

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). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Feng PAN 

/agizaw/ 

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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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

16/046,847 

26111 

FILING or 
37l(c)DATE 

07/26/2018 

GRPART 

UNIT 

2811 
FIL FEE REC'D 

2280 

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 

4123.0110002 20 3 
CONFIRMATION NO. 7612 

UPDATED FILING RECEIPT 

1111111111111111111111m~mll!Ulm~1,111111111111111111111111 

Date Mailed: 12/05/2018 

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; 
Wenguang SHI, Wuhan, CHINA; 
Guanping WU, Wuhan, CHINA; 
Feng PAN, Wuhan, CHINA; 
Xianjin WAN, Wuhan, CHINA; 
Baoyou CHEN, 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/CN2018/077785 03/01/2018 

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 201710134782.1 03/06/2017 No Access Code Provided 
CHINA 201710134783.6 03/08/2017 No Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

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

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 08/29/2018 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/046,847 

Projected Publication Date: 03/14/2019 

Non-Publication Request: No 

Early Publication Request: No 
Title 

JOINT OPENNING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND 
METHODS FOR FORMING THE SAME 

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 
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

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

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). 
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Select USA 

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

Substitute for Form PTO-875 16/046,847 

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 400 
(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 2120 

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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1±- - -i!i_;fLa,J_:¢ ~fttif-£ffi..* oottJ A--i!i_i!it~: 

1±-~if---i!i_~~~MA--~~&: 
1±-~if---~~&~~~~if---i!i_i!M~*ooMA-~i!i_i!M~,~ 

if-•~i!i_i!M~~*oo~-r~if-•-~•:i!:#&*oo: 

1±-~if---~-:i!:#&~Mili..--®~, ~if---®~1±-~if-£ffi..L~ 

~V~±~~~if---i!1_~1±-~if-£ffi..L~~V: 

1±-~if---®~~MA--=-i!i_i!M~, ~if---=-i!i_i!M~~~if--~i!i_ 
it it {i;J im .f-i ft : 

1±-~if---=-i!i_i!M~~~~if-£ffi..-~*~MA-~*½&~-~~­
:i!:.f-i & , fttif-- ~* 1t:& tiJ ~ /i'-iz.1% 1t:/Jo €19 -ft1,t.&:;fp ~1,t.&~A: 

1±-~if---LK¼,~if--~LK¼~~if---=-LK¼MA~±$~~if--~ 
*½&~~if_-~~¥:i!:#&, *~#~~if---=..i!i_i!M~*oo~~-~i!i_ 
;fL , ft}f if_.~ i!i_ ;fL,?±- ft}f if-£ffi.. L ~ -t9: JJ ~ ft}f if_. - i!i_ ;fL,?±- ft}f if-£ffi.. L a{i -t9: JJ 
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~M~¥~~~~~MA¥~~~&: 

¾~M~¥~~~M~,M~¥~~~M~~M~¥~*~&,M~¥ 

-*-ti' & , JtJAfofr~¥-~-1L,l;afofr~¥~~-1L*ro~~a9 ¥~~.:fL; 
~~rM~¥-g¼a9¥~~~a9~~~A~MA¥~~~M~, *~ 

M~¥-g¼,M~¥~g¼~M~¥~g¼~aa9M~¥~~~~~~A 
~MA¥-~£M~, M~¥-~£M~a9*oo~rM~¥~~~M~a9* 
oo: 

~M~-~~~M~~M~¥-~£M~MAa9¥~w~~MA¥K~ 
~M~, M~¥K~~M~~M~-~~~M~~#~o 

8,~-~~~~7M~a9MA~~, $#~~r,~M~¥-~~~~ 
JtJ A ¥ - ;;}J n~ & e!...f-t. : 

~M~--~~a9~~~M~--~~M~a9*ooMA¥-~~&, m 
r r 4-~ ~ : 

~M~--~~&*ooMA¥-~~&, mr~~~~: 
~ ftfr ~ ¥ - ~~ & * oo *3 A¥ - f11.t:lfr & , m r f11.t:lfr ftfr~¥ - ~~ & ~ a~ 

~ ~ ::JiL ttl ; 

~M~¥-m#&*ooMA¥-*~&, fflr*~M~¥-m#&~k 
~ ¾~..I. t: ~ ~ st f 1J -f-9l 1jj ; 

¾~M~¥-*~&, ¥-m#&,M~--~~&~M~--~~& 
~rM~--~~M~*ooa9~~' MA¥-~~&o 

9,~-~~~~7M~a9MA~~, $#~~r,~M~¥-~~&~ 
~~M~¥-~~M~*ooMA¥~~~M~,M~¥~~~M~a9*oo~ 
r ftfr~¥-i~1t~-t~&*ooeI...f-t.: 

MA£~M~¥-*~&~~,M~¥-~~A~~¥-~-~#&* 
oo a1i ¥~~~&: 

¾~~~M~¥~~~&, ~ffM~¥~~~&*oo~rM~--~­
~-t~&, JtJA¥~~~it~o 

~gg~\ 1111111111111111 IIIIII 
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10, ttl..:fJ%-itx.:f1J~$. 7 ft)fi&_{r-JifJn'x.:iT,~, $44"-1iE,,(f.-f-, ,,(f.ft)fi&_-..=-ii_,JL11R1 

~ ifJ A* ..=-f}J fie:&~.t-t.: 

,,(f. ftJr 5&, * -=-ii- .JL {r-J 1YJ1 ~ :f P ft Jr 5&, * -=-ii-;JLA -%~ ifJ A* -=- ~* & , m -r ;z- ± 
~~; 

,,(f.~i&_*-=-~*&*ooMA*-=-~~&, mr~~~~: 
,,(f. ftJr 5&, * -=-~~ & * oo ifJ A* ..=-fll-1~ & , m -r fll-1~ ftJri&,* -=-~~ & 't ~ 

~~)itt:B; 

,,(f.~5&,--=-m~&*ooMA*-=-*~&, m-r*~~i&_*-=-m~&,,(f.~ 
ii ¾ AA- ..L t: 'f ~ ~ ! 1J -t.9l 11i ; 

¾AA-~i&_*-=-*~&, *-=-m~&,~i&_*-=-~~&,~i&_*-=-~~& 
:fa ft)f i&,*-=-ii-ilttt¥~ 11L -r ft)fi&, *-=-ii-.JLA-%~ {r-J-%~71"-, ifJ A* ..=-f}J fit.&, Pl at 

~ff~i&_--=-ii_~~~i&,--ii_~~~ii_o 

11, ttt. .:fJ%- ifx. :f1J ~ ✓~ 7 ft)f i&_ {r-J ifJ A if,~, $44"-1iE ,,(f. r , ,,(f.11L -r ft)f i&_ * - g 

¼~*-=-ii-~{r-J~~~A~MA*~ii-ilt~~, *,,(f.~5&,--g¼,~i&_­
..=-g¼~~5&,--=-g¼~&~~i&_--=-ii-~~~~A~MA*-~£~~, 
~5&,--~£~~{r-J*oo~r~5&,*~ii-ilt~~~*oo~~= 

,tf. P)f i&_ * - g k\ , P)f i&_ *-=- g :!~ :f P P)f i&_ *-=- g k\ if} JiX. ,{J_~ P)f i&_ * -=-ii-.JL 

11R1 ~ :f Pk-%~ f.~ a ftJri&, * -t~tt ~-ti-& * oo a{; * ~ ii-ilt & : 
,,(f. P)f i&, * - g k\ ' P)f i&, *-=- g :!~ :f P P)f i&, *-=- g k\ if} JiX. ,{j_~ P)f i&, * ~ ii-ilt 

&~--=-~£&, ~i&_--=-~£&~~~~~~; 

,,(f. ftJr 5&, *..=-it£& ~ta ftJri&, * - g ¼a{;* oo ifJ A*-=-*•&: 
~~i&,--=..-#t-Jll&~-#t-Jll, ¾AA-~i&_--=-~£&~--r~i&_--=-g¼~~ 

i&, * -=- g :!~ {r-J -%~ 73"- ; 

¾ Mt ftJr i&_ *-=-* JJi& ; 
vY-. ftJr 5&, * ..=-it £&11L -r ftJri&, * - g ¼ a{;-%~71"-~ -#t-JJt, ¾Mt ftJri&,* ~ ii-ilt 

&~r~i&,*..=-g¼~~i&_*-=-g¼~~n"-, ,,(f.~5&,--=-g¼~~i&_*-=-g 

1~ ifJ A* ~ ii- .JL : 

~gg~\ 1111111111111111 IIIIII 
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~M~¥~~~~~~A~MA¥~*£&, M~¥~*£&~a~M 
~¥-~-~#&afM~¥~0C¼~M~¥~0C¼~*oo,M~¥~*£ 
&~~£tt~~fM~¥~~£&~~£tt~: 

~M~¥~~£&~M~¥~~£&¼tt~*,¾~M~¥~~£&a 
fM~¥-OC¼~~~' MA~M~¥-OC¼MA¥~~~: 

MAa~M~¥~~~~M~¥~~~~¥-*£&, M~¥-*£& 
~a~ftJr~¥-f~•~J-i&*oo: 

¾~~~M~¥-*£&, ~ffM~¥-*£&~*oo~fM~¥-~ 
-~#&~*~' MA¥-~£#~: 

¾~M~¥~~~&afM~--~-~#&*~~~~, ~-M~¥ 
~~~~~~~~, MA¥~~~#~, M~¥~~~#~~A~~M~¥ 
-~~#~A##~, M~-~~~#~~•~~fM~¥-*£#~~* 
~o 

12, -# ~i1i1f1it B, Jt.~t,tiE~ f, ftJr~~i1i1f1if B eI.-i"b"~~~t~ :ii"faJ-i4lc 
~~¥-OC¼, ¥~0C¼~¥~0C¼,Jt.~, M~¥-OC¼ffifMA~~~ 
#~, M~¥~0C¼ffifMA~-~#~, ill~AfM~~-1f1itB*~:ii" 
fa] e2.-i"5": 

£A, M~£A*ooMA~¥-*j<:&~--~-~#&, M~¥-* 
j<:&m§+~•j<:~~~~&~ic~&~A: 

~M~¥-OC¼,M~¥~0C¼~M~¥~0C¼, $~M~¥-*j<:& 
~M~--~-~#&, ¾~#~M~£A*~~~¥-~~; 

MA~¥-~~--~M~£A*~~¥-~~#~; 
MA~M~--~~~~~--~~&: 
1l<- ;k_ itJ A~falf ~ ¥- t~tt~J-i & ;1r11:. ~ faJr~£A-11jJ1 €111 ¥ ~tfi 11:& i:o ¥ ~ 

t~ 1t ~J-i & , faJr ~¥ ~tfi 11: & m § + ~ W j<: :11° ~ ~ 1,t. &i:o le 1,t.& ¥1 A: 

~gg~\ 1111111111111111 IIIIII 
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~M~--g¼,M~-~g¼~M~-~g¼, $~M~-~*~& 

~M~-~~-~#&, *~#~~M~--4a~~4~-~4a, M~ 
- -4.:JL~aft;,-~-~4.:JL,ti;JA-~4.:JL; 

MA~M~-~4affl~~-~~~&: 
MA~M~--g¼~-~4a~ffl~~A~~-~4~M,ti;J, ~RM 

A~M~--g¼,M~-~g¼~M~-~g¼~~~M~-~4affl~ 
~A~~A--~~M,ti;J, M~--~~M,ti;J~¾oo~~M~-~4~M,ti;J 
a{;¾oo: 

MA~M~-~4~M,ti;J~M~--~~M¥;JMA~-~~~~~-~ 
4~M,ti;J, M~-~4~M,ti;J~M~-~4~M,ti;J~#fto 

~gg~\ 1111111111111111 IIIIII 
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-m l!ij ~ 

4.t.~~JI,. 

~£~~a~•~M&tt~~¼, ~$~a-#~•~M&a$~~~ 

it ¥~ a1J :ffJ A "if,'!- a 

1t*tt.~ 
F.ii~ ~t1i.~1il& (~u 3DNAND) lf ON (Oxide/Nitride) {r-J,,§.-j':ft gJ :J!* 

:J!§, ~ff,,(f_~-~MB'¥MA{t-J~~~a1J*£:J!*:J!k, ~~*m•~~ 
i£MA~~~~, 1-±-~~~&{t-Jlt~T, ~~~{t-]*£:J!k~~-£:J!ka 
~$k, ~~-~MBlf{r-Jj':,,§.-ftgj~~lWa~i~, ~*m•~~a1Jjf 
~MA•~~½&{t-J~~~~, ~~~~~~i~•~*a1J~~, i£~• 
4~11&., A~~~o 

~f!f]JJ-Jg 

~M~i~tt~~-, ~£~~~~~*T-#~-~M&a$~~~ 
~~a1J~A"if~, ~~~~-~MB'¥~~~~~a1Ji£•£~A~o 

~M~i~~-, ~£~~~~~*T~Tft~"ift: 
-#~-~M&'¥~~~~~a1J~A"if~, ~"if~~~= 
-tk*£M., ftt~£M.¾im:ffJA1=1"*-tfi:it&;fa*-i~¥~;f~&, ft}f~* 

- !{i 1f: & lfJ § /i'- 5(:.J% 1f: /Jo {r-J ft 1-t.& ;fa ffi-.1,t. & ¥J A ; 

:ffJ A~½·~ ft}f~*-tfi:lt&;faft}f~*-i~it~;J~&, #-~1'f'½ftJf~£ 
M.¾ iii P-J a{; *-~.JL; 

1-f- * -~-1La,J.~{t-JftJf~£M.¾ oo:ffJA*-~~it;f:tJ; 

1-f-~~*-~~~~MA*-~~&; 
1-f-~~*-~~&~~~~~*-~~~~¾imMA*~~~~~,~ 

~*~~~~~a1J¾iii~~~~*-~-~~&¾iii; 

~~~~~ 7 1111111111111111 IIIIII 
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~M~--~-~~&~MA¥-w~, M~¥-w~~M~££i~ 
~V~±a~M~¥-4~~M~££i~~V: 

~M~¥-w~~MA¥~4~~~, M~¥~4~~~~M~¥~4 
~ it ¥~ im -t~ !th : 

~ fo}f ~-~4~it¥g ;:!Flt:..% fo)f ~£4-191H~)k7FJ A¥ ~J:,ftj:&~p ¥ ~ie.it 

~ -t~ & , foJr~ ¥ ~:!ifi ½ & iiJ ~ ~ ic':..4% j<:I.Tv a{i .fl 1-t& ~p ~ 1-t& ¥;J A ; 

Jrj A ~±1Jt~ P}f~- ~J:,ftj<:&~PP}f~-~ie.it~-t~&, #-~1'f'_f..P)f~­

~4~it¥;i¾ iii~~¥ ~4~L, foJr~¥~4~L~foJr~££i~-t~l5 ~foJr~¥ 

-4~~M~££i~~V~~~~~11':: 
~M~¥~4~~~MA¥~~~&: 

¾~M~¥~4~~¥;J,M~¥~4~~¥;J~M~¥~*~&,M~¥ 
- *-ft & , 7FJ AfoJr~ ¥ -4~L ~pfoJr~ ¥ ~4 ~Lim~4 ~ ¥ ~4~L; 

~M~¥~4~~~~k~~~MA¥~4~~¥;J~¥-*~~¥;J,M 
~--~~~¥;J~¾iii~rM~¥~4~~¥;J~¾iii: 

~M~¥~4~~¥;J~M~--~~~¥;JMA~¥~w~~MA¥K4 
~~¥;], M~¥K4~~¥;J~M~¥~4~~,i:i;J~~!tho 

rif ~ a1J, ~foJr~ ¥-4~L1W1 ~ JfJ A¥-~~~ & ~.f-t;: 

~M~--4~~~~~M~--4~~,ti;J~¾iiiMA¥-~~&, ffi 
r ;r- 4- 1E ~ : 

~M~--~~&¾iiiMA¥-~~&, ffir~~1E~; 
~ foJr ~ ¥ - ~~ & * iii *3 A¥ -f1L.t:lfr & , m r f1L.t:lfr foJr~¥ - ~~ & t¥ a1i 

1E ~;:it,t:B; 

~M~¥-m#&¾iiiMA¥-*~&, ffir*~M~¥-m#&~k 
ii¾~ .Lt: 'f -1' 1:Jij -i.Vl1jj; 

¾~M~¥-*~&, ¥-m#&,M~--~~&~M~--~~& 
~rM~¥-4~~,i:i;J¾iii~~~, MA¥-~~&o 
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~ ~ Mi , ,tEftJTif- - - fJJ n~&11)11 ~ *13 ftJTif- - -ii_ilt,.tt {i;J ¾- oo ttJ A - ~ ii_ilt_ 
~~, ~~-~ii_ilt.~~~¾-oo~r~if---~-~~&¾-oo~~= 

MA£~~~--*~&~~,~if---ii_~A~~--~-~~&¾­
oo a11 - ~ii_ilt.&: 

¾~~~~~-~ii_ilt.&, ~ff~if--~ii_ilt.&¾-oo~r~~--~• 
~ .f.t & , ttJ A - ~ii_ilt. .rt~ o 

~ ~ a1J, 1±-ftJTi&-- ~ii_;gL,{1)11 ~ ttJ A- ~fJJ n~ & ~.f-t;: 

,tE~~-~ii_~~~~~~if--~ii_ilt.~~~¾-ooMA*~~~&, m 
r ;r- -1-~~: 

,tE~~-~~~&¾-ooMA-~~~&, mr~~~~: 
,1±. P}f ~ - ~~~ & ¾_ oo ifJ A-~ fll.t:lfr & , ffi r fll.t:lfr P}f ~-~~~ & 'f a1; 

~~)ittB; 

,tE~~-~m~&¾-ooMA*~*~&, mr*~~~-~m~&,tEg 
~ ¾ ~ ..L t: 'f ~ i§: J1J ;r~ 1% ; 

¾~~~-~*~&, -~m~&,~~-~~~&~~~-~~~& 
*13 P}f ~- ~ii_ilt,it,i=i] 1.i. r P}f~ - ~li_.JLA-¾~ ~-¾~~' ifJ A- ~f}; n~&' ~ at 
~ff~if_-~ii_~~~~--ii_~~~ii_o 

~ ~ a1J , ,tE ftJT if- *-==.. ii_ ;gL11)11 ~ *13 A-¾F 1fuk ttJ A * V1 ii_ilt,.tt ,i=tJ *13 * - Jct Jt 

~~, ~~--~Jt~~~¾-oo~r~if--V1ii_ilt.~~~¾-oo~~= 
,1±. P}f ~--==..li_;gL,{1)11~ *13A-¾F VA J;lp}f if_- -i~it~.t~& ¾_ oo ifJ A* V1 ii_ilt_ 

1±-~~-V1ii_ilt.&¾-00MA£~~if--V1ii_i!t_&~--~Jt&; 

¾~~~~~--~Jt&, ~ff~if---~Jt&~¾-oo~r~~--~ 
-~~&~¾-oo, MA--~Jt~~: 

¾~~~~~-V1ii_ilt.&~r~~--~-~~&¾-oo~~~, *•~ 
if- - -==..li_;gL11)11 ~ a1J-¾F~, ttJ A-V1 ii_ilt_it{i;J, ftJTif-- V1li_ilt,.tt,i=tJ ~ A-¾F ~ ftJT 

10003 
2006. 7 1111111111111111 Ill Ill 
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~--~~M~A~~ft, ~~-~~~M~~•oo~r~~--*£M~ 
a{;¾ooo 

- # _==-. f{i ff ,fit~ ' ~.ff;: 

£A, ~~£A¾ooMA~¥-*½&~--~-~~&, ~~--* 
½&m§+~*½~~~~&~A~&~A: 

$ ~ ftfr~¥-*½&:;fpftfr~¥ -t~3t~-t~&, #-J.!.1t ½ftfr~£A¾ oo 0J 
a{;¥ -~;JL; 

MAr•-~~--~~~£A¾oo~--~~M~: 
MAr~~--~~~~~--~~&: 
1{(. ;x_ :ffJ Ar ftfr ~ ¥- te.tt~-t~ & ;!Flt:. ~ ftfr~£A-11jJ1 a{; ¥ .::...:tfi ½&:fl'.?¥.::... 

te. tt ~-t~ & , ftfr ~- .::...:tfi ½ & m §+~*½/Jo~~ 1,t. &:;fp A 1,t.& ¥1 A: 
$ ~ ftfr~*.::...*½&:;fpftfr~- .::...ie.-~.f~&, #-J.!.1'f' ½~ ftfr~- -~;JL 

;tm ~~a{; *.::... ~ ;JL' pfr ~ * - ~ ;JL :fl'.? pfr~ * .::... ~ ;JL ;fi,J A*-==-~ ;JL ; 
MAr~~-.::...~~~~~-.::...~~&: 
1{(. ;k_ :ffJ Ar pfr ~ •-==-~ ;JL11jJ1 ~ :fl'.? A~~ a{; * ~ ~~it ;f;t) :fl'.?* - :J;Jt_ £ it ;f;t) , 

~~-~~~M~~~~--~~M~~~ft,~~¥.::...*£M~~¾oo~ 
r ftfr~* ~~~1t1tJ¾ oo: 

MAr~~-~~~M~~~~--*£M~MA~-.::...~~0J~-~ 
~~M~, ~~-~~~M~~~~-~~~M~~~fto 

-# -==-i1iff1it ~ lf ~~;JLit ~ a{;:ffJ A "}f"~, ftfr~-==-i-fi,/f-fit ~ ~.f-t;~~ ~t~ 

"7f" ~-i~F;ip a{;¥ - iz.tix,.. ¥.::... iz. 1.it:;fp •-==-iz. i~, Jt- lf , ftfr~ ¥ - iz. k\ m r :ffJ A 
~~~~~, ~~¥-==-lZ.¼ffirMA~-~~~, ~"}f"~~~: 

-tk1¥--£A, ftfr~£A¾oo:ffJA~--:tfi½&:;fp*-te.•~-t~&, ftfr~-

- :tfi ½ & m §+~*½/Jo~~ 1,t.& :fl'.? A 1,t.& ;f;tJ A: 
~~~¥-IZ.¼ .. ~~¥.::...IZ.¼~~~¥-==-1Z.¼MA~±$~~~-­

*½&~~~--~-~~&, #-J.!.#½~~£A¾oo0J~¥-~~: 
~ * -~;JLa,JS~ftfr~£A¾ oo:ffJA•-~~tt~: 

~~~~: 7 1111111111111111 IIIIII 
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~M~¥-4~ffl~MA¥-~~&: 
~M~¥-~~&ffl~~M~¥-4~~~*ooMA¥~4~~~,M 

~¥~4~~~~•oo~rM~¥-~•~#&*oo: 
~M~¥-~•~#&~MA¥-®~, M~¥-®~~M~&Ai~ 

~V~±&~M~¥-4~~M~&Ai~~V: 
~M~¥-®~~MA¥~4~~~, M~¥~4~~~~M~¥~4 

~ it ;f:iJ ;,f:m -t.i ~ : 
~M~¥~4~~~~~M~£A-ffl*~MA¥~*~&~-~~• 

~-t.i&, foJr~¥ ~*1t:&iiJ ~~5(.4%1t::hoa9 ft..1,t&,fi:, ~1,t.&;f:iJA: 
~M~¥-g¼,M~¥~g¼~M~¥~g¼MA~±$~M~¥~ 

*~&~M~¥~~•~#&, ¾~#~M~¥~4~~~•oo~~¥~4 
;gL, ft)f ~ ¥ ~4 ;gL~ foJr~&Ai ~ -t9: JJ ~ fo)f ~ ¥-4 ;gL~ ftJr~&Ai a{i -t9:1J 

~ ~y ~~5i" 5(_~: 

~M~¥~4~ffl~MA¥~~~&: 
~~M~¥~4~~~,M~¥~4~~~~M~-~~~&,M~¥ 

- ~ -ti' & , *3 A fo)f ~ ¥ -4 ;fL ,fi:, fo)f ~ ¥ ~4 ;fL;,f:m ~4 ~ ¥ ~4 ;fL; 
~arM~¥-g¼~¥~4~~ffl~~A~MA¥~4~~~, *~ 

M~¥-g¼,M~¥~g¼~M~¥~g¼~a~M~¥~4~ffl~~A 
~MA¥-~£~~, M~--~£~~~.oo~rM~-~4~~~~· 
00; 

~M~¥~4~~~~M~¥-~£~~MA~¥~®~~MA¥K4 
~~~, M~¥K4~~~~M~¥~4~~~~#~o 

rif ~ a9, ~fo)f ~ ¥-4;fL1W1 ~ *3 A¥-~ ~t & e?...f-t.: 

~M~¥-4~~ffl~~M~--4~~~~•ooMA¥-~~&, m 
rr.1..~~: 

10003 
2006. 7 

~M~¥-~~&*ooMA¥-~~&, mr~~~~= 
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~~~--m#&*ooMA--*~&, ffif*~~~--m#&~k 
ti ¾ AA- 1- t: 'f ~ 1: ! 1J -t.9l 11i ; 

¾AA-~~--*~&, --m#&,~~--~~&~~~--~~& 
af~~--:il.~~~*oo~~¾, MA•-~~&o 

rif ~a{;, ~ftt~•-~tit&11jJ1!!J.~pftt~•-:il.~tt;ftJ*oo*JA• ~:ii.~ 

~~, ~~-~:il.~~~~*oo~f~~--~•~#&*oo~~= 
MA£A~~--*~&~~,~~--:il.~A~~--~-~#&* 

oo a{;-~:il.~&: 
¾AA-~¾~~-~:il.~&, ~ff~~-~:il.~&*oo~f~~--~• 

~.t~ & , JtJ A• ~:il.~it~ o 

rif ~a{;, ~ftJf ~. ~:il.~L11jJ1 !!l JtJ A.~~ tit & ~.t-t.: 

~ ft)f ~. ~ii. ~L ~11jJ1 ~ ~aftJf ~ - ~ii. ~LA%~ tfJ A - ~ ~3t & , ffi f /L ± 
re-M: 

~~~-~~~&*ooMA•~~~&, mf~~re-M; 
~ ft)f ~. ~~~ & * oo tfJ A.~ fll.t:lfr & , ffi f fll.t:lfr ft)f ~-~~~ & 'f ~ 

d? ~ •• ,L 
't'.., 1iff iliL iJ..-i ; 

~~~-~m#&*ooMA-~*~&, ffif*~~~-~m#&~k 
~ ¾ AA- 1- t: 'f ~ 1: J1J -t.9l 11i ; 

¾AA-~~-~*~&, •~m#&,~~-~~~&,~~-~~~& 
~a ft)f ~- -=-:il.~it;ftJ 1JL f ftJf~. ~:il.~LA-¾~ a1J-¾~¾, tfJ A.~~ ti~&, Pl at 

~ff~~-~:il_~~~~--:il_~~~:il_o 

rif~~, ~af~~--g¼~--=-:il.~a1J~!!i.~A~MA-~:il.~~ 
~' *~~~--g¼,~~-~g¼~~~--=-g¼~&a1J~~--=-:il.~ 
~!!1.~A~MA•-*£~~,~~--*£~~~*oo~f~~-~:il.~ 
it ;ft) ~ * oo ~ .t-t. : 

~~~~: 7 1111111111111111 IIIIII 
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,tE ft)f :t&. ¥ - g k\, ft)f :i&. ¥ ~ g t}l.{i:r ft)f :t&_ ¥-=- g k\-ffJ A £~ft)[ :t&.¥ ..=-i!i_ -JL 

11jJ1 ~ {i:r ~ -ik~ V,C~ .. ft)f :i&_ ¥ - i~it :i!:-t-i & * drJ a{; ¥ ~ i!i_ilt & ; 
,tf- ft)f :t&.¥ - g k\, foJr:i&.¥ ~ LKJ}l.{i:r foJr:t&.¥-=- g k\-ffJ A£~foJr:i&.¥ ~ i!i_ilt 

&~-~~£&, ffl:t&.¥~~£&~~~~~~; 
-tE ftJr :i&. ¥ ~ti£ & ~t EL foJr:i&. ¥ - g ¼a{;* drJ -ffJ A¥ ..=--#iHJl& ; 
~ffl:i&.¥-=-*«&h*«, ¼~ffl:t&.¥~~£&ftrffl:t&.¥~LK¼~ffl 

:i&_ ¥ -=- g ;!}l. ~ -%~ ~ ; 

¾F-t foJr:i&.¥-=-*JJl&; 
VA P)f :i&_ ¥~;!:Ji.£&{~ r p)f:i&_ ¥ - g ¼ a{;-¾~~ h *JJl' ¼Ft P)f :i&.¥ ~ i!i_ilt 

&ftrffl:t&.¥~LK¼~ffl:i&.¥..=-LK¼~~~' -tf-ffl:t&.¥~LK¼~ffl:i&.¥..=-LK 
t}l. -ffJ A ¥ ~ i!i_ ,JL ; 

-tf-ffl:t&.¥~i!i_~~~~~~MA¥-=-~£&, ffl:t&.¥-=-~£&~£~ffl 
:t&.--~¥:i!:#&ftrffl:i&.-~LK¼~ffl:i&.--=-LK¼~*drl,ffl:i&.--=-~£ 
&~~£tt~~rffl:t&.•~~£&~~£tt~; 

~ffl:i&_-~~£&~ffl:i&.·-=-~£&~tt~~,¼~ffl:i&_-~~£&ft 
rffl:t&.--LK¼~~~, MA~ffl:t&.¥-LK¼MA¥Li!i_~; 

MA£~ffl:t&.¥~i!i_~~ffl:t&_-Xi!i_~~--~£&, ffl:t&.¥-~£& 
~ £ ~ft)f :t&_- - i~¥:i!:-t-i & * drJ ; 

¾~~~ffl:t&.•-~£&, ~ffffl:t&.•-~£&~*oo~rffl:t&.•-~ 
¥:i!:#&~*oo, MA•-~£~~; 

¾~ffl:t&.¥~i!i_ilt&ftrffl:t&.•-~•:i!:#&*oo~~~, ~Wffl:t&.¥ 
..=-i!i_~~~~~~' MA¥~i!i_ilt~~, ffl:t&.¥~i!i_ilt~~~~~~ffl:t&.¥ 
-i!i_ilt~~A##~, ffl:t&.-~i!i_ilt~~~*oo~rffl:t&.•-~£~~~* 
drJ 0 

- +F ..=-i{i ff 'fit S , foJr :i&...=-i{i ff ,fit S eI.. ;J-t; ~& -'r i~ -jj-f..J .f~F ~ a{; ¥ - g t}l. , ¥ 

~LK¼~¥-=-LK¼, ~~' ffl:t&.¥-LK¼fflrMAi!i_ilt~~~, ffl:t&.¥-=-LK 
i}l. m r *3 At~ 1i xi it~ , ~& .½-Ar fit :t&.-=-ifi ff 1rt s * oo -jj- fcJ eI.. ;J-t; : 

~~~~: 7 1111111111111111 IIIIII 
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£A, ~~£A*ooMA~¥-*~&~¥-~¥~~&, ~~¥-* 
~&~§+~-~~~~~&~~~&~A: 

~~~¥-g~,~~¥~g~~~~¥~g~, ·~~~¥-*~& 
~~~¥-~•~~&, *~#½~~£A•~~~¥-ma: 

MA~¥-ma••~~~£A•~~¥-m~M~; 
MA~~~¥-ma~~~¥-~~&: 
1~;k tfJ A~ftJf~¥-i~.tt~-t-i&~rf ~ ftt~£A-11il1 a{; ¥~*~&~1'.7 ¥~ 

i~ !¥- ~.f-i & , P)f ~¥ ~;Jcfi_ ~ & ~ § + ~4% ~-/Jo~~ 1-t &~P ~ 1-t& ~A; 

~~~¥-g~,~~¥~g~~~~¥~g~, ·~~~¥~*~& 

~~~¥~~•~~&, *~#½~~~¥-ma~~m~¥~ma, ~~ 
¥-m-JL~pftt~¥~m-JL¥~A¥~m-JL: 
MA~~~¥~ma~~~¥~~~&: 

MA~~~--g~~-~ma~~~~A~~-~m~M~, ~~M 

A~~~--g~,~~-~g~~~~-~g~~a~~~•~ma~~ 

~A~MA¥-~£M~, ~~--~£M~~•oo~f~~-~m~M~ 
a{;*oo: 
MA~~~¥~m~M~~~~¥-~£M~MA~¥~w~~~¥~ 

m~M~, ~~-~m~M~~~~-~m~M~~~fto 
~~~ft~~~, ~~ft~~•~~~T~A: 

$. %._ aJJ ~ ~1f1J ftJf .tk~ ~ ~i1i #,fit B ~ m~ -JLt! ¥1 ~ tfJ A~ ,1-, mit ¥­
ma~¥ ~ma~ ~maM A 1 £*MA~ ~~-#1itB ~ ~m~aM ~, 
**~~7~~m~aM~~i£~£~A$.,M~7~~~o&T, m~ 
*~~ii*~~~i£~£*~A$.~~~~, ~~~~~7~~~-#1it 
B a{; t 1J 1-'J= i £ ifi £~p A$. o 
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hT~~~~~~~~~~~~~~~ft~~~ft~~t, Too~~~ 
~~~~~tt~~~~~~~~m~moo~~•~¼~, I~~~~, Too 

~~~~moo~~k~~~~-~~~~' ~f~~~•~tt~AM**' 
,{± ~ 1t tB i 1Jr½•t1. w#J ~ ~-tk T, :it .:r v,A,ti-tn.i!.Jtl::.f1f oo R1JJt.1{k.a9 moo o 

00 1-00 22 h ~ ~ aJJ -~ ~ ~ 1J1J ftJr-tk 1¥--~ -=-.i1t 13-'fif & ~ ~i! .JL tt ~ ~ :JtJ A 

Too~~¼~~~~~~~~moo, ~~~~~~~~~tt~~•~tt 

~~~~~~~~' I~, ~~~~~~~~~k~~~-~~~~~' ~ 
~k½~~~~~o£f~~~~~~~~, ~~~¾~ft~AM~a~~ 

t:B~r½~w~~~T~Rff~~~Jt.~~~~,$~f~~~~~~~~o 

,1±Too~~~~~~T~~~~~~~~f~~£M~~~' ~k~~ 

~:it"f~*ffl1t-~~Mf~~~~~Jt.~~~*~~, ~~~ft~AM"f~ 
,,?±~~~~~~~~~lt~T~~~$r, ~~~~~~~T~~*~~~ 

~ ~1J1J {19 fRt1J 0 

~~~~~~~1*-T-#-=-*13-'fif&~~i!~~~~~n\~~, ~~~ 
@. .f"5: 

S101: ~00 1 ft)f,r-, -tk-Ot-£~ 11, ftJr~£~ l¾oo:Jf;n\~~-;Jifi½*2 
;fP~-j~~:i!:-t-i* 3, ?}f~~-:r,fij<:* 2 iil §~~4%½/.Jo~fc1-t*;fPjl1-t*{iJ 
Ao .:r~a9, ftJr~~-:r'fi:t:*2 ~fc1-t*1i:zjl1-t*a9*!Xt,t,1i:z~,J,f64, 1a 

~~~~~*~~~~' ~~~lt~~~o 

10003 
2006. 7 1111111111111111 Ill Ill 

9 

Micron Ex. 1002, p. 386 
Micron v. YMTC 
IPR2025-00294



11111111111111111111111111111111111111 lllll lllll 11111111111111111111 20170308 
2017101347836 

MP1703661 

Jt-14'- 611 , ,r±. ,$. L aJJ {r-J -+ ~ ~ 1J1l lf , ft)f :i&_ • - re3t ii:-i-i & 3 T-J fc 1-t ,?;_i& , 

~$.L~~~¾~~~~' ~*~~~:i&_--~-ii:~&3~~:i&_--*½ 
&2lf~:i&_~~&{r-J##~M,AJt-~~-~~~~o 

~*~~{r-J~, ,r±.~:i&,~~~~£~~, ,r±.,$.L~~-+~~~lf,~ 
~ *:it e_.;Jf;: 

,r±.ft)f :i&_- -re3tii:-i-i& 3 ¾ ooifJA- --#t-JJt& 4o 
s 102 : tl1 ~ ~a Ill 1 ftJr ~ , if; A '.7t ± $ ~ ft)f :i&_. -* ½ & 2 ;f\'.7 ftJr :i&_. -ie. 

tt ii:-i-i & 3 , ¾ ~ 11¥ ~ ftJr :i&,£ A 1 ¾ oo P'J {r-J • - iffi_ .JL 5 o 

Jt-14'-~, ,r±.,$.L~~-+~~~lf, MA'.?t±"Jt~~:i&_--*½&2~ 
~:i&,•-~•ii:~&3, *~#~~:i&,£A1¾00P'J~•-iffi_ase..~: 

~~:i&,--*½&2~~:i&,--~-ii:~&3¼ff~~, ,j'±.~:i&,--* 

½&2~~:i&_--~-ii:~&3P'JMA1t~~:i&_--*½&2~~:i&_--~ 
•ii:~&3, *~#~~:i&,£A1¾00P'J{r-;•-iffi_as:~~:i&,•-iffi_as¼ 

~*~~{r-J~, ,j'±.~~:i&,--*½&2~~:i&,--~-ii:~&3¼ff~ 
tint, ~VA~.:JtiJl*j•Jfi, -ti!. ~VA~-ttf-,'¼j•Jfi, :it.~vAiiI.¼1t.Jfl, ,$.La}] 

~t tt ¾ ~ 1itfR ~, Jt-,ft-;{~At ,Jl. iln ~ o 

:it~ *ix.a}] {r-J ~, ~ ft)f :i&,• -te..ii:-i-i& 3 ¾ oo if; A~• --tft-JJt& 4 at, 
,r±.MA•-iffi_as~, :it.e..~~~:i&,---itt-«&4~~~0 

S1O3: ~ Ill 2 P)f~, ,j'±.--iffi_.JL 5 Bl-lla1Jft)f:i&,£A 1 ¾ooif;A--iffi_.i!_ 

~~6o~~{r-J,,r±.,$.L~{r-J-+~~~lf,~:i&_--iffi_.i!_~~6T-J~&,M 

A.:r:. LT-J ~-tt•ti.1r~.:r:. Lo 
s 104: ,r±. ftJr :i&_- -iffi_ .JL 5 1YJ1 ~ if; A• - ~ nt & o 

Jt-14'-~, ,r±.,$.L~~-+~~~lf, ,r±.~:i&,--iffi_as~~MA•-~ 
jj~ & e.. ;J-t, : 
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~ffi3M*, ~M~--~~5~~~~M~--~~M~6~*ooM 
A--~~&7, mr~±~~,~~~,M~--~~&7h~~&,MA 

~M~--~~&7*ooMA¥-#M&8, mr#M~~,~~~,M 
~¥-#M&8hA~&, MAi£hoc~i£: 

~M~¥-4M&8*ooMA¥-m~&9, mrm~M~¥-4M&8 
~~~~~~, ~~~, M~¥-m~&9h~~&, MAi£hoc~i£: 

~ m 4 ftJr*, ~ ftJr~ ¥ - f11-t~ & 9 * oo *J A¥ -1~--tr & 1 o, m r1~--tr ftJr 

~--m~&9~~~¾~i£~~~~~~, ~~~, M~¥-*~&10 
h -=If a\ ,z-_½&, -JfJ Ai£ h ,JL;fJ?.i £: 

tltfi~affi 4 ftJr*, ¾~fiJr~¥-*-ti'& 10, ¥-fll-t~& 9, fiJr~¥-# 
M&8~M~--~~&7~rM~--~~M~6*oo~~¾, MA¥­
~~&,~~~, M~¾~i£h~~i£~~~i£o 

S105: ~ftJr~¥ -~nt&1!R1~:faftJr~--~~it~ 6 *oo*JA¥-=-~~ 
M~, M~¥-=-~~M~~*oo~rM~--~-~~&3*ooo 

~~~, ~~~~~-+~~~~, ~M~--~~&~~~M~¥­

~~M~6*ooMA¥-=-~~M~, M~--=-~~M~~*oo~rM~-­
i~tt~J-i& 3 * oo@..t-t.: 

~msM*,MA•~M~¥-*~&10~~,M~--~~5~~~ 
¥-i~tt~J-i& 3 *00~¥-=-~~& 11, ~~~, ftJr~¥-=-~~& 11 h-=lfa\ 
;;_½ & , -Jf; Ai £ h l!L ;fJ?. i £ ; 

~ 00 6 fiJr*, ¾~-¾~¾fiJr~¥-=-~~& 11, 1tAlfiJr~¥-=-~~& 11 * oo 
~rM~--~-~~&3,MA¥-=-~~M~,~~~,M~¾~i£h~ 

1; ~-i;L a}] ~ Jl, ~~~a}]~ ~ 111] ~ , ft)f ~ ¥ -=-~~ it ¥1 a~ J:.* oo ~ v~ ~ 

rM~¥-*½&~J:.*oo, ~~~~rM~¥-*½&~J:.*oo, ~~~ 
~~*~-~~,~~*~M~--=-~~M~~J:.*oo~~rM~¥-*½ 

~~~~: 7 1111111111111111 IIIIII 
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&~ffi&~~&~i•~~~o~~~, M~¥~ii.~M~~i•~~M~ 
¥-*½&~ffi&~~&~L·~~~o 

s 106: ,tf_foJr~¥-ie..it:i¼.f~& ~ :ffJA¥-®it, foJr~¥-®it1f-foJr~£ 
Ai~~V~±£AM~¥-ii.~1f-M~£Ai~~Vo 

J1-14'. a{;, ,tf_,$.~ aJJa{;-/i'-~ ~1f1] ~, ,(f_foJr~¥-ie.tt:i¼.f~& ~:ffJ A¥-

®~, M~¥-®~1f-M~£Ai~~V~±£AM~¥-ii.~1f-M~£A 
i a{; -t~ 1J ~.f-t; : 

¾~~~M~¥-~.it:i¼#&,1f-M~¥-~.it:i¼#&~MA•~M~ 
¥-~.it:i¼#&~¥-®~, M~¥-®~1f-M~£Ai~~V~±£AM 
~¥-ii.:fL1f-foJr~£Ai~-t~1Jo ~~~, foJr~¥-®it1f-foJr~£Ai~-t~ 
V~~krM~¥-:i.i.~1f-M~£Ai~~V~~o 

~~~~~~, ~M~¥-~.it:i¼#&*~MA~¥-*a&~, 1±-M 

~--~.it:i¼#&~MA¥-®~, M~¥-®~1f-M~£Ai~~V~± 

£ A fo)f ~ ¥-ii. :fL,tf_ fo)f ~£Ai~ -t~ 1J ~ .f-t;: 

~a l!1 7 fo)f iF, ¾ F.t- fo)f ~ ¥ --t.ft-JJt& 4; 

~1!18MiF, ~~~M~¥-~¥:i¼#&3*~: 
-~~1!18MiF,¾~~~M~¥-~.it:i¼#&3,1f-M~¥-~.it:i¼# 

& 3 ~ :ffJ A.~ fo)f ~ ¥-ie.it:i¼.f~ & 3 a{; ¥ - ® it 12, fo)f ~¥-®it 12 ,tf_ fo)f 

~£A1i~~V~±£AM~¥-ii.~51f-M~£A1i~~Vo 
S107: ~1!1 9 PJfiF, ,tf_foJr~¥-®it 12 ~7fJJ1\¥_;=..:ii_~it;/:k] 13, foJr~¥ 

_;=..:i.i_~it;/:tJ 13 ~ foJr~¥ ~:i.i_~it;/:i;J:,tgi.f~i!ko ~ ~~, foJr~¥_;=..:i.i_~it;/:k]a{; :ffJ 
..\'. --r .....,... :,J... ·~ .So --r .....,... nx.,. _L... L /'J iJt._,,-,,, _L... L o 

S108: ~al!l 10 foJriF, ,tf_foJr~¥_;=..:i.i_~it;/:tJ 13 ;:1r11:.~foJr~£A 1-1YJH~;_k_ 
:ffJA¥~ffi½& 14 *p¥~ie.tt:i¼.f~& 15, foJr~¥~Jfi½& 14 iiJ _o//i'-~_:Ht½ 
~~~~&~~~&~Ao~~~,M~¥~*½&14~~~&~~~&~ 

& it-~, *p ;r-:, J, r 64, 1a $. ~ aJJ xt tt-#-;r-: 1.;t fR ~, J1-14'-~ ·rt ,>i iln ~ o 
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Jt-14'- 611, ,r±. $. L aJJ {r-J-+~ ~1J1l lf , ftJr:i&_ • ..=.ie3tii:-i-i & 15 ~.ff. _ft.1,t.J;_t 

&,~,$.L~~~¾~~~~,R¾*~~:i&,-..=.~-ii:#&15~~:i&,-..=. 

*½&14lf~:i&_A~&~##~~' AJt-~~-~~~~o 
%¾~~{r-Jk, ,r±.L:i&,~~~~£~i, ,r±.,$.L~~-+~~~lf,~ 

~ *:it.~.ff;: 
,r±. ftJr :i&_ • ..=.ie3tii:-i-i& 15 * iii if; A•-=-*JJI& 160 
s 109 : tl1 ~ ~a Ill 11 ftJr iF , if; A~ ± 1Jt ~ ftJr :i&_ • ..=.:!:'ft½& 14 ~p ftJr :i&_ • ..=. 

ie. tt ii:-i-i & 15 , ¾ J.t 11r1 _f__ ft)f :i&_. -==-~it it¥] 13 * iii l7'J {r-J • ..=. ~ .JL 17 , ft)f :i&_ 

•-=-~a,r±.~:i&,£~lL{r-J~V~~:i&,--~a5,r±.~:i&,£~lL{r-J~V_f_ 

Jt-14'-~, ,r±.,$.L~~-+~~~lf, MA~±1Jt~~:i&_•-=-*~&~~ 

:i&_•-=-~•ii:#&, ¾J.t#_f_~:i&_•-==-~ilM¥7*ooP'J~•-=-~a~~= 
~~:i&_•-=-*½&~~:i&_•-=-~-ii:#&~ttM~, ,r±.~:i&,•-=-*½& 

~~:i&_•-=-~•ii:#&P'JMA1Jt~~:i&_--=-*½&~~:i&_--=-~•ii:#&, 
¾J.t#½~:i&_•-==-~ilM¥7*ooP'J~--=-~a:~~:i&,-..=.~a~tt~~o 

%¾~~{r-Jk, ,r±.,$.L~~~~lf, ~:i&_•-=-~a~~J.t#½~:i&_¥-==­
~ilM¥7*oo, ~~~J.t#~~:i&_•-==-~ilM¥7*ool7'], ,$.L~~~*~~ 

~~' R¾*~~~MA{r-J•~~ilM¥J~~~~:i&_--==-~ilM¥J~##ft 
flp ~ O 

:it.%¾~~~k,,r±.~~:i&_¥-=-*½&~~:i&_¥-=-~-ii:#&~ttM~ 

~, ~~~*&*M~, ~~~~*~*M~,:it.~~tt¼~ffl, $.L~~ 

JI:t * ~ 1fb:. flt~ ' Jt-14'-~-t ·,t ;x, JtrJ ~ 0 

,r±. i :i&_ ~ ~ 1111 {r-J £;;ilf i , ,r±. ,$. L a}] {r-J -+ ~ ~ 1111 lf , * ft Jr :i&_ ¥ ..=. ie. .ii: 

#&*ooMA~•-=-*•&~,,r±.MA¥-=-~a~, :it.~~~~:i&_•-=-*• 
&~M~o%¾~~~k, ,r±.,$.L~~~~lf, ~:i&_•-=-*tt&16~~~:i&_ 

•-=-~a17-~{r-J~~~~~:i&,•-*tt&4~~~:i&,•-~a5-~~~ 
~ £~ Z la] il{;Je. ~ a :l_ :k~ :k --f" 15nmo 

~~~~: 7 1111111111111111 IIIIII 
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s 1 o 1 o: -tE ftJr i&. • ..=. ii_ .JL11R1 ~ :ffJ A • ..=.fJJ ~~ & o 

~~~, -tf.~~~~-+*'~~~, -tf.Mi&.--=-ii-~~~MA--=-fJJ~ 

& e?.. .f-f;- : 

1a !!I 12 ftJr-F, -tf.ftJri&. • ..=.ii_,JL 17 €!1; 11jJ1 ~ {i:, ft)fi&_. _;=..ii_ilttt;f;tJ 13 ~ * iiir 
:ffJ A • ..=. l~i3t & 18, ffi --r /"- .1.. re ~, of :izt ~ , P)f i&_ • ..=. f,i3t & 18 7-J _ft 1t. & , 

-tE ftt i&. • -=- F.ii ~ & 1 s * oo *5 A • -=- -tt-1it & 19, m --r -tt-1it" re ~ , of :izt ~ , 

ft Jr i&. * ..=. ,ff ,fit-& 19 h It 1t. & , :ffJ A J. t.: h iJL:;f,g 1. t: ; 

,tE ft)f i&. * ..=. ,ff ,fit-& 19 * iiir :ffJ A * ..=. Fll .t~ & 20, ffi --r Fll .t~ ft)f i&. * ..=.,ff ,fit & 

19~~re~~~, of:izt~,Mi&.•-=-m~&19h-ft~&,MA1.t.:h£~J. 

~ !!I 13 ft)f -F , -tE ft)f i&. * ..=. fJL.t~ & 20 * iiir :ffJ A * ..=. * -tt & 21 , ffi --r *-ft 

Mi&.•-=-m~&w-tE~*¼~1.t:~~~~~~, of:izt~,Mi&.*-=-*~& 

21 h -=I le: c1~ kl & , :ffJ A 1. t: h iJL:;f~ 1. t: ; 

tt * 1a !!I 13 ftJr-F, ¾F-t- ft)fi&.* -=-*-tr & 2L * ..=.f11.t~ & 20,. ft)fi&.•-=­

-tt-1it & 19 {i:, ft)f i&. • ..=.F.it~ & 18 {i:, ft)f i&.. _;=..ii_ilt!t ;f;tJ 13 {i. --r ft)f i&. • ..=.ii_,JL 17 

A~~~~' MA--=-fJJ~&, ~~~~Mi&.--=-ii-~17~Mi&.--ii-~5 

~~ii-, of:izt~, Mi&.¼~1.t:h~~1.t:~~~1.t:o 

,tf_ J:. jzf_ *' ~ {J,J ~ £;;ii{ J:., ,tE ~~a}] ~ -+ *' ~ {J,J ~ , i~ -jj" ,~ it e?_. .f-f;- : 1a 

!!I 14 ftJr-F, ¼F-t- ft)fi&_ • ..=. f11.t~ & 20, ft)fi&_* ..=.,{f,fii & 19, ftJri&.- -=-F.itJf & 

18 1iL --r ftJri&.- -=-1%.-tt & 21 r 7-f a1J-¾~~, 1a !!I~ Ait~Aiftt-F o 

S 1011 : ~ !!I 15 ft)f -F , ¼ ~ ft)f i&. • ..=. ii_ ilt !t ;f;tJ , ft)f i&. • _;=..ii_ilt tt ;f;tJ {i:? ft)f 

i&.*-=-*~&,Mi&.--*~&, MAMi&.--ii-~s~Mi&.--=-ii-~17~ 

~ ii_ €11; * _;=..ii_-JL 22 o 

S 1012: ,tf_p)fizt_. _;=..ii_,JL11jJ1 ~;fl'.? A-¾~#Uk:ffJ A. ~ii-ilttt;f;/;J{i:? - -t,A.-Jf.,tt 

~, Mi&.•-*-JE.,~~~*ifir~--f"Mi&.-~ii-ilt~~~*ifiro 
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~¢~, ~~~~~-+~~~~, ~~~¥~~~ffl~~A~*~M 

A¥~~~#~~¥-~£#~, ~~¥-~£#~~•oo~r~~¥~~ 

~ it iiJ a9 * oo f!.A"5: 

~a !!I 16 foJr-F, ~foJr~¥~~.JL 221)jl1~i~A%~ v.:-(Jl.foJr~tJ;-t~¥:i!:.t~& 3 

*oo*JA¥~~~& 28: 
~ !!I 17 fo)f -F, ~ft)[~¥ ~ ~~& 28 * oo ff; A,ri__~..ftJr~ ¥ ~ ~~& 28 a(; 

¥ -it£& 34; 
~00 18 ftJr-F, -¼F-t%~;}-foJr~¥-iJ'1-£&34, 1~,ffftJr~tJ;-iJ'1-£& 34 a(; 

*oo~r~~tJ;-~¥:i!:#&3a(;*oo, MAtJ;-~£#~: 
~a 00 19 foJr-F, -¼F-t.%~;}-foJr~¥ ~~~& 281li.. r fo)f~%J;-t~¥:i!:.t~& 3 

*ooa(;~;)--,~•~~tJ;~~~nffl~~~;)--,MAtJ;~~~#~, ~~• 
~~~#~a(;A~~~~tJ;-~~#~6A##~, ~~tJ;~~~#~a(;* 
oo ~ r ft)f~tJ;-iJ'1-£itiiJa(; * oo o 

~~~~{?(;~, ~~~~~~~~, ~~tJ;-~£#~~i•oo~~~ 

r~~tJ;~*½&a(;i•~, ~~~~r~~tJ;~*½&a(;i*oo, ~~~ 
~~¾~-~~' R~~~~~¥-~£#~a(;i•~~~r~~¥~*½ 
&~ffi&~~&~i•oo~~o~~~, ~~¥-~£#~~i•~~~~ 

tJ;~*½&~ffi&~~&{l(;i•~+~o 
s 1013: ~ftJr~tJ; ~~~itiiJ~ ftJr~tJ;-Jt£itiiJJtJ A a9 tJ; ~ @{t P-J ffJ A 

%J;£~~#~, ~~%J;£~~#~~~~%J;~~~#~~#~o 

~~~~{?(;~, ~~~¥~~¥:i!:#&*~MA~¥~*8&~, ~~ 
~¥~~~#~~~~¥-~£#~MA~¥~@fflP-JMA¥£~~#~, 
~~%J;£~~#~~~~%J;~~~#~~#~~~= 

~l!IW~-F,~~~¥~~~#~~~~--~£#~MA~tJ;~@ffl 
P-J JtJ AtJ; £~~& 35, foJr~¥£~~& 35 ~ foJr~¥ ~~~itiiJ{m.f~~ 

~ 00 21 ftJr-F , -¼ F-t. ft)[~¥ ~-t,t-JJi & ; 

~ 00 22 ftJr-F , + Je 1-t.fo)f ~ tJ; ~ i~ ¥:i!: .t~ & * oo o 

~~~~: 7 1111111111111111 IIIIII 
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,tm & Mi , $. Yi._ aJJ ~ ~ 1f1J it.tk * T -# :f1J Jfl J:.. :i&_ *5 A -Ji" ,J;.if5 A fr1J-=-i1i 13--fit 

s ' ife:-=- i1i13-1it s ~ .t-t. : 
£A, ~:i&,£A*~MA~--*½&~--M•i!:#&, ~:i&_--* 

½&iiJ~+ii:...*½~a1J~~&~A~&~A: 
$ ~ Ji}f :i&,- -Jfi ½& iP Ji}f :i&,- -ie..i!:-t~ & , -#-J!. 1'f ~p}f :i&,£A * oo fhJ 

a{i - -ii_;JL: 
MAr--ii-~--a1;~:i&,£A*oo~--ii_~M~: 
MAr~:i&_--ii_~~~a1J--~~&: 

1~ ;J: *5 Ar JiJr :i&, - - ie.tti!:-t~ & ~r1~ ~ JiJr :i&,£A-11jJ1 a{i - -=-it½& iP - --=­
ie. ft i!: .f~ & , P}f :i&_- __::._;tfi ½ & iiJ ~ + 9:... *½/Jo a1J ~ 1-t &iP A 1-t& ¥J A; 

$~~:i&_---=-*½&~~:i&_---=-M•i!:#&, -#-3!.#~~~:i&_--ii_~ 

,tm i!: ii-~ - -=-ii- ;JL, JiJr :i&,- - ii-;JL iP JiJr :i&,- -=-ii-;JL ;fiJ A- -=-ii-;JL : 
MAr~:i&_---=-ii-~~~a1J---=-~~&: 
1~ ;J: *5 Ar JiJr :i&, - -=-ii- ;JL11jJ1 J!1. iP A~~ a{i - V;J ii-~tt ;fiJ iP - - it Jt tt ~ , 

~:i&_-V;Jii_~M~~~:i&_--ii_~M~~#ft,~:i&_---=-~JtM~a1i*oo~ 

r JiJr :i&, - V;J ii-~ it ;fiJ a1i * oo : 
MAr~:i&_-V;Jii_~M~~~:i&,--~JtM~MA~---=-w~fh]~-~ 

ii_~M~, ~:i&_-~ii_~M~~~:i&_-V;Jii_~M~~#fto 

iiJJ:..~~,,$.%._~~~~~~*~-=-•13--fitSa1Jii-~~M~a1JMA-Ji"~, 

ii- it - - ii-;JL iP - -=-ii- ;JL i1J§ ;J: ii-;JL *5 A 1- t: * *5 A JiJr :i&,-=- t1i 13--fit s tf a{i ii-~ 
~M~, kk~~T~:i&_ii_~~M~~it:•~~A,$., M~T~~~o~ 

T, ii-~*~~itk*~a1J1-t:-~k~A$.~~~~, ~~~~~T~:i&_ 
_=-. i{i 13--fit S a1J ~rj 11= ..L L ifi ~ iP A,$. o 

tt Yr, ,$. Yi._ aJJ ~ ~1f1J it.fk* T J5 -# -=-i1i13-1it S tf ii_~;JLtt;fiJa{i 7f5 A-Ji" 

,1,., JiJr:i&,-=-t1i13-1it s ~.t-t.~~ ~ ~-Ji" fcJ .t~F;f'p a{i - - LK 5$\._ - --=- IK5$\iP --=- IK ¼, 
$tf, ~:i&,--IK¼JflrMAii-~~M~, ~:i&_--=-lK¼JflrMAM.~M 
;fiJ , ife: -Ji" ,t,. ~ .t-t. : 

~~~~: 7 1111111111111111 IIIIII 
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S201 : ~ 00 23 ft)f iF , .t~ 1-Jt-£A 1, ft)f i&.£.A 1 * ii7 ffJ A~ • -:!1i-1r:& 2 

;fP. -ie.it:i!A-i& 3, p)f i&_. -:!:'fi- 11:& 2 iii~+ i<..4% j:i,o{f.J .fc1-t&1P jl1-t&;fiJ 

AO Pf ~a9' p)fi&_. -:!:'fi-11:& 2 ~ fc1-t&1P jl1-t&a9&lt,~,;fP;r:: ,J,--J- 64, 1a 

*L~~~*;r::~~~, ~~~~~~~o 

~~ a{i , -?± * L aJJ {f.J - +~ ;#L 11,J ~ , ftJri&.. -ie3ti!:-i-i & 3 Jg ft 1-t ,6_r& , 

~*L~~~*;r::~~~' ~~~~~i&.--~-:i!:~&3~~i&.--:!1i-1r: 

&2~~1&,jl~&{f.J##;r::~,A~~~-~~~"fo 

#~~~{f.J~, -?±~i&.~;#L~(f.;£~~, -?±*L~{f.J-+~;#L~~, ~ 

7)"" ~ :i£ ~.A-t,: 

-?±~i&.--~-:i!:~&3*ii7MA•-*a&4o"f~{f.J,~i&.--*• 

&~~jl~&A&½{f.Jjl~&Afc~&A~~~~,*L~~~*;r::~~~, 

~~~·rt,JL~~o 
S202: trt ~j(o 00 23 P)f,F, ,i'±P}fi&. * - IR~\ 100 ( f!p Channel hole), ft)fi&, 

•-=-IR¼200 (f!p SSdummyhole) :fPP}fi&.*-=-IR~\ 300 (f!p TACbarrier) ffJ 

A~½$~~i&.--:!1i-~&2~~i&.--~-:i!:~&3,*~#~~i&.£fetl 

*iiJ~{f.J•-~asa#~~~{f.J~,~~A--r~i&.£fetl*iiJ:7)""~~,~i&. 

•-=-lR¼300~{f.J~i&_--~as*£k--r~i&.--IR¼lOO~{f.J~i&_-­

~ 1L 5 {f.J ~*£ o 

:i£ # ~ix.a}] {f.J ~, ~ ft)f i&.* -ie.¥:i!:-i-i& 3 * ii, ffJ A~ •-Jtt-JJt& 4 ot, 

-?±MA•-~as~, :i£~~~~i&.•-*a&4{f.J~~o 

s203: j(a oo 24 ftJriF, -?± • -~.:JL s a.ill- a{i ftJri&.£A 1 * oo *5 A• -~ilt 

it ;fi] 60 

S204: ~ftJri&.•-~1L 51!n1~1fJA•-~nt&o 

~~{f.J, -?±*L~{f.J-+~;#L~~' ,?±~i&,•-~as~~MA•-~ 

nt & ~;Ji,: 
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~ffi~M~,~M~--~~5~~~~M~--~~M~6~*ooM 
A--~~&7, mr~±~~,~~~,M~--~~&7h~~&,MA 

~M~--~~&7*ooMA--#M&8, mr#M~~,~~~,M 
~--#M&8hA~&, MAi£hoc~i£: 

~M~--4M&8*ooMA--m~&9, mrm~M~--4M&8 
~~~~~~, ~~~, M~--m~&9h~~&, MAi£hoc~i£: 

~m 26ftJr~, ~ftt~•-F11-1~& 9¾ooJtJA•-*-tt& 10, mr1~.-ttftt 

~--m~&9~~~¾~i£~~~~~~, ~~~, M~--*~&10 
h -=If a\ ,z-_½&, JtJ Ai£ h ,JL;fJ?-1 £: 

ttf~~uffi 26ftJr~, ¾MtftJr~--1~.-tt& 10, --FlL-i~& 9, ftJr~--4 
M&8~M~--~~&7~rM~--~~M~6•oo~~~' MA•­
~~&,~~~, M~¾~i£h~~i£~~~i£o 

s2os = ~ ftt~ • -~ nt&1!R1 ~ :fP ftt~ • -~~tt~ 6 * oo *J A•-=-~~ 
M~, M~--=-~~M~~•oo~rM~--~-~~&3*ooo~~~' 
~i;. .:.J::: ~ - -:..: "* ~:!:- .J.J., rb .it.It _jJ__ -k I# ,'c: /a' rr••· rJI ~ "I' -1J!!.l!L..;,o /fAJ /''.J c1• ,,~ ,-FJ _:c.. I._. ~J /',~ o 

~~~, ~~~~~-+~~~~' ~M~--~~&~~~M~-­

~~M~6¾ooMA•-=-~~M~, M~--=-~~M~~¾oo~rM~-­
itit~-i~& 3 * ooe!Af.: 

~ffi 27 ftJr~, 1fJA£~ftJr~--*-tt& l01!R1~, ftJr~--~.:JL sA-¾~ 
:fa•-it-~-i~& 3 *00~ •-=-~~& 11, ~~{19, ft)f~--=-~~& 11 0)-%~ 

~uffi 28 ftJr~, ¾F-t-¾~~ftJr~--=-~~& 11, 1.tA-1"ftJf~--=-~~& 11 * 
oo 1~ r ftJr~ • -ittt~-i~ & 3, JtJ A• -=-~~it ;ytJ, ~ ~ ~, ftJr~- -=-~~it 

~03~~~~~~~' ~M~h#ffl~~M~o 
% ~-ijf,a}] ~}t_, ~~~a}]~ ~1f1] ~' ft)f~- -=-~~it~a9J:.•oo~ v~~ 

™~•-*~&2~J:.¾oo,~~~~rM~•-*~&2~J:.*oo, ~ 

~~~~: 7 1111111111111111 IIIIII 
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~~~~¼~~~~' ~~*~~~--=-~~~~~i*oo~~f~~-­

*~&2~ffi&~~&~i*oo~~ 0 ~~~,~~--=-~~~~~i*oo 

~~~--*~&2~ffi&~~&~i*oo~~o 

~~~~~~k,~~~~~-+~~~~, ~~--*~&~~~­

-=-~~~~~##~M, ~~f~§~1£~~M-~1£~¾~0 

SW6: ~~~--~-~~&3~MA--®~, ~~--®~~~~ 
£A1i~~V~±£~~~--~~5~~~£A1i~~Vo 

-Jl-ita1J, ~~~aJJa1i-+~~1f1J~, ~ftJr~•-ittt~-t¾& 3 ~*JA• 

-®it, ftJr~--®it~ftJr~£A 1 i~-t~JJ~±£~ftJf~--~-1L5 ~ftJf 
~£A 1 i~-t~JJ~J-t;-: 

¾~~~~~--~-~~&3,~~~--~-~~&3~MA$~~ 

~--~-~~&3~¥-®~, ~~--®~~~~£A1i~~V~± 

£~~~--~~5~~~£A1i~~Vo~~~, ~~--®~~~~ 

£A1i~~Voo~kf~~--~~5~~~£A1i~~Voo~o 

~~~aJJ~JJ-+~~1f1J~, :JfrftJr~¥-ittt~.f¾& 3 *oo*JA;tr¥­

i%JJt& 4 at, ~ftJr~¥-ittt~-t¾& 3 ~*JA¥-®it, ftJr~¥-®it~ftJf 

~£A1i~~V~±£~~~--~~5~~~£A1i~~V~~= 

~OO~~*,¾~~~¥-*a&4, ~~~~~k, :Jfr~~--~~ 

& 8~aft)f~--*•&4#;;J:-timMBt, ~¾~ftJr~¥-i%JJt&4 at, ½Mat 

¾~~~~ftJr~¥-~1it& 10; 

-Jta 00 30 P)f*, ~J:e 1,t.ft)f~¥-it¥~.f¾& 3 *iii; 

~~~0030~*, ¾~~~~~--~-~~&3, ~~~--~-~ 
.f¾& 3 ~*JA1t~ftJr~¥-it¥~-t¾& 3 a1J¥-®it 12, ftJr~¥-®it 12~ 

ftJr~£A 1 i~-t~JJ~±£~ftJr~¥-~-1L 5 ~ftJr~£A 1 ia1J-t~1Jo 

S207: ~00 31 ftJr*, ~ftJr~¥-®it 12 ~*JA¥-=-~~it¥g 13, ftJr~ 

¥ -=-~~it~ 13 ~ ft)f~- -=-~~i!¥gim.f¾fel½o 
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S208: 1±-ftJT:i&-¥-=-i!i_iltit#J 13 ;lrf'~ftJf:r&-ltA 1-1wH-tukitJA¥.::.:tfi½& 

14 ;fP ¥ .::.i~tt:i!:-t-i& 15, ftt:r&-¥ .::.J,fi½& 14 iii~+ ~4%11':JJt?a{i fc.1-t&:;fp it 

1-t&#J Ao rif ~ a{i, ftt:r&-¥ .::.J,fi½& 14 '¥ fc.1-t&:;fp 1t1-t& a{i &~.& ;fP ~ ,J, r 
M, ~~L~~~¾~-~~' ~14'-~~~~~o 

~14'- a{i , ,tt_ ~ L aJJ a{;-+~~ 11,1 '¥ , ftJT :r&- ¥.::. i~tt:i!:-t-i & 15 :f-J .fc 1-t ,6_r& , 

1a ~ L a}] ~t lit¾~ 1ti flt~ , ~ ¾1%. iJI.ft}f i&_ ¥ .::.i~it :i!:.f-i & 15 EJ ft}f if_¥ .::.:t'(i 11': 

& 14 'f ftJT:i&-lt1-t& a{i#~-t ~Pl, .il~~i~tt;w ti~ f!prif o 

~¾~~a{i~, 1±-Li&-~~~a{ilt~L, 1±-~L~a{i-+~~~'f,~ 

7)"" ~ :i£ ~.A-t,: 

1±- ftJT :r&-¥ .::.i~•:i!:.t-i& 15 * iii itJ A¥ .::.-t-t-JJI& 160 
S209: j{T1 00 33 P}f,F, ,1±.P}fi&-¥ - 18:.:t~ 100, P}fi&-¥ .::.18:.:t~ 200 ;fPPJf:i&-¥ 

-=- 18:. ¼ 300 ifJ A 1£, ½ 1Jt ~ P}f if_¥ .::. :tfi 11': & 14 ;f P P}f if_ ¥ .::. i~tt:i!:-t-i & 15, ¾ lE 

11¥ _f_ ft}f if_ ¥-=- i!i_i!_it #J 13 * drJ P1 a{i ¥ .::. i!i_ .JL 17, ft}f if_ ¥ .::. i!i_ .JL 17 ,tt_ ft}f :r&-£ 

AlLa9~V-1:i~:r&-¥-i!i_~51±-~:r&-£AlLa9~V_f_~~~~½o 

~¾~~a{i~, ~14'-i~~' ~:r&-¥-=-18:.¼a9¥-=-i!i_iltM#Jrif~~~:r&­

¥.::.i!i_~1£.½1Jt~, ~L~~~*~-~~, ~¾~~~:r&-¥-18:.¼a9¥-=­
i!i_i!_M#J~~~~:r&-¥.::.i!i_~1£.½1Jt~~rifo 

~14'-a{i, 1±-~L~a{i-+~~~'f, MA1£.½1Jt~~:r&-¥.::.J,fi.1f:&~~ 

:r&-¥-=-~-:i!:#&, ¾J.E#½~:r&---=-i!i_iltM#J*dr7P1a9-.::.i!i_~~~: 

~~:r&-¥.::.J,fi½&~~:r&-¥-=-~-:i!:#&~tt~~, 1±-~:r&-¥.::.J,fi½& 

~~:r&-¥-=-~•:i!:#&P1MA1Jt~~:r&-¥.::.J,fi½&~~:r&-¥-=-~•:i!:#&, 
¾J.E#_f_~:i&-¥-=-i!i_iltM#J*drJP1a{i¥.::.i!i_~;~~:r&-¥.::.i!i_~~tt~~o 

~¾~~a{i~, 1±-~L~~~~'f, ~:r&-¥.::.i!i_~rif~J.E#½~:r&-¥-=­

i!i_iltM#J*oo, ~rif~J.E#_f_~:i&-¥-=-i!i_iltM#J*drJP1, ~L~~~¾~• 

ftl~o 

1±- L i&-~ ~ 1111 a{i £»:h L, ,tt_ ~ L aJJ a{i -+ ~ ~ 1111 'f , ~ ft}f i&- ¥.::. i~ tt:i!: 

#&*imMA~--=--t-t-«&~,1±-MA*-=-i!i_~~, :i£~~~~:r&---=--t-t-• 

~~~~: 7 1111111111111111 IIIIII 
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&~M*o~~~~~~, ,,(f_,$-.~~~~~~,M~-~*~&~~M~­

~~a-~~~~~~M~--*~&~~M~--~a5-~~~~~~ 

la] a1; lfe. ~ a ~ :k. ;r:: :k. --f" 15nm o 

S2010: ,,(f_ fo)f~- ~~.JL11jJ1 ~:ffJ h\. ~1/J ~~&o 

~~~, ,,(f_,$-.~~~-+~~~~' ,,(f_M~-~~a~~~h\-~;;}J~ 

& e?.,;ff;: 

~m 34P)f,F, ,,(f_ft)f~-~~.JL 17 a1J11jJ1~;fPft}f~-~~.JL 17 A-¾~:ffJh\. 

~F.ii;F & 18, Jl]--f" Jr- 4- '{!..~, ,if ~a1;, ft)[~- ~F.ii;F & 18 jg fl.1-t&, :ffJh\J. 

,,(f_foJr~-~F.ii~ & 18 * im:ffJ A •~1t1it& 19, m --r 1f1it '{!_.~, -..r ~~, 

p)f ~ • ~ jf ,fi.¾t & 19 f-J 1\.1-t & , :ffJ h\J. !: f-J iJt:;fJ; J. !: ; 

,,(f_ft)f~-~,tf,fi.¾t& 19 * iiJ:ffJ A-~ FlL:f~& 20, Jl]--f" FlL:f~ft)f~- ~1f1it& 

19~~1{!..~~~, "iif~~,M~-~m~&Wjg_fc~&,~h\J.!:fg~~J. 

-]{a 00 35 P)f-F, ,,(f_fo)f~-~ FlL:f~ & 20 * iiJ:ffJ h\-~~-tt & 21, fl] --r~-tt 

M~•~m~&w,,(f_g~¼~1.t:~;r::~~~~, -..r~~,M~-~~~& 

21 f-J .:I Jc: a\ kl & , :ffJ h\ J. !: f-J iJt:;f;; J. !: ; 

fl!~ -Jta 00 35 ft)f-F, ¼F-t ft)[~- ~~.tf & 21, • ~FlL:f~ & 20, ft)[~-~ 

1f1it& 19, ft)[~- ~F.ii;F & 18 ;fPft}f~--=-~iliJidtJ 13 {~ --f" ft)f~-~~.JL 17 

A~~~~' ~h\-~;;}J~&, ~~~~M~-~~a11~M~--~a5 

~~~, "iif~~, M~¼~J.!:f-JM*J.!:~~~J.!:o 

,,(f_ J:. ~ ~ ~ 1111 ~ £»:If J:., ,,(f_ ,$-. ~ aJJ ~ -+ ~ ~ 1111 ~ , i~ -}I" ,1. ~ e?., ;ff; : -]{a 

00 36 ftJr-F, ¼F-t fo)f~- ~ FlL:f~ & 20, fo)f~- ~,tf,fi.¾t & 19, fo)f~- ~F.ii;F & 

18 1j_ --f" fo)f ~. ~1%.-tf & r -}I"~-¾~~ , -Jta 00 ~ Ai~ {l!a foJr-F o 

s2011 = ~ m 37 ftJr-F, ¼~ftJr~-~~ili,tt;f:ti, ftJr~•-=-~ili,tt;f:ti;f!'.7P}f 

~-~~~&--M~--~~&, ~AM~•-~a5~M~-~~a11~ 

~~~ •-=-~.JL 220 
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S2012: -tf.1.i.r ft)f:i&_--l&.k\MJ --=-iii.JLMJ1JjJ1~7fl'.1J!.%~ffJA- V:fliiii!ii 

~' *-tE~:i&,--l&.~,~5&,-~g~~~:i&,--=..l&.~~&M;~:i&_--=-iii~ 

~~~J!.~~A--~£#~,~5&,--~£#~MJ•oo~r~5&,--~• 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: LU et al. 

Applicant: 

Yangtze Memory Technologies Co., Ltd. 

Application No.: 16/046,847 

Filing Date: July 26, 2018 

Confirmation No.: 7612 

Art Unit: 2811 

Examiner: To Be Assigned 

Atty. Docket: 4123. 0110002 

Title: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY 
DEVICES AND METHODS FOR FORMING THE SAME 

Request for Corrected Official Filing Receipt 

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

Commissioner: 

Applicant hereby requests that a corrected Official Filing Receipt be issued and sent to the 

undersigned representative. Specifically, it is noted that the word "opening" is misspelled in the title 

of the invention. The Official Filing Receipt should read: 

Title 

JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES 
AND METHODS FOR FORMING THE SAME 

This error appears in the Application Data Sheet filed July 26, 2018. A corrected 

Application Data Sheet is provided. 

Additionally, the date for foreign priority application CN 201710134782.1 is incorrect. The 

Application Data Sheet filed July 26, 2018, indicates the correct date of March 8, 2017, not 

March 6, 2017. The Official Filing Receipt should read: 

Foreign Applications 
CHINA 201710134782.1 03/08/2017 No Access Code Provided 
CHINA 201710134783.6 03/08/2017 No Access Code Provided 
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- 2 - LU et al. 
Application No. 16/046,847 

In support of the above request, a marked-up copy of the instant Official Filing Receipt is 

enclosed to show the corrections. It is requested that a corrected Official Filing Receipt be issued, 

and sent to the undersigned at the earliest possible time. 

Date: February 1, 2019 

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

10853760 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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UN!Th:U S-1:A.:rES PxrENT i\ND Tiv\DEMARK OFFICE 
UKl'l'F.D S'l'.\'fF.S DF.Pi\RTME'-JT()F C()TYTMmlnE 
Unit~Jd State~ Patent µnd Trademark Officti 
Addnm: C\)M11ISSIOW.R F' ... )R PATE:NT8 

PO [kn; 1450 

Ai'i'!JCATiON FIIJ.NG or CrRPAR'l' 

Alcxan'--lna .. Vtrpnia 22.Jl 3-1--15'0 
W','--W. l15pto go,: 

NUMf>ER '-7!tc) DAlLl CNJT Fil. FEE RIK"JJ AT l'Y.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/046,.847 07/26/2018 2811 2280 4123,0110002 20 3 

26111 
CONFIRMATION NO. 7612 

UPDATED FILING RECEIPT 
STERNE, KESSLER, GOLDSTEIN & FOX P.LLC. 
i 100 NEW YORK AVENUE, N.W. I 111111111111 llli llllllill~Wml iW! 111111111111rn11111 

WASHINGTON, DC 20005 

Date Mailed: 12/05/2018 

Receipt is acknowled.ged of this non-provisional patent application. The application wUI be taken up for examination 
in due course. Applicant will be notifi.ed as to the results of the examination. Any correspondence concerning the 
application must include the following identification lnformation: the U.S, APPUCATfON 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 

inventor(s) 

Applicant(s) 

Zhenyu LU, Wuhan, CHINA; 
Wenguang SHI, Wuhan, CHINA; 
Guanping WU, Wuhan, CHINA; 
Feng PAN, Wuhan, CHINA; 
Xianjin WAN, Wutmn, CHINA; 
Baoyou CHEN, Wul1an, 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 witl1 Customer Number 2fi11J 

Domestic Priority data as claimed by applicant 
This application is a CON of PCT/CN20i8/077785 03/01/2018 

Foreign Applications (You may be eligible to benefit from t11e Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.&l;g~Y-,.!9LlllQJs.'t.intoxmaUQJLL, ... _, t)%/f'.i Q,_f.:.~{) l ;\, 
CHINA 201710134782.1 %Sit&2(tt'o/'.No Access Code Provided '" ,-., .... "-•1 ,,,·~- • ' 

CHINA 201710134783.6 03/08/201/1'-Jo Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

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

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 08/29/2018 

Tt1e country code and number of your priority application, to be used for filing abroad under tt1e Paris Convention, 
is US 16/046,847 

Projected Publication Date: 03/14/2019 

Non~Publlcation Request: No 

Early Publication Request: No •'" ---.•·"\S tri v-. 
Tl.tie x' 1 f.· !-"ill ui,~ "".t·· ~-· ~ x,~~ :- -~~ \:;t_ . .:-

JQI NT~#M~~TRLJCTLJRES OF THREE-DIMENSIONAL MEMORY DEVICES AND 
METHODS FOR FORMING THE SAME 

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 wlst1 to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An inlernational (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 efiminate tt1e need o.f 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 tt1e 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 tllat patent rights are not lost prematurely. 

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

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

For information on preventing theft of your intellectual property {patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-t1elp "toolkits" giving Innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 

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 wl1ere 
the conditions for issuance of a license have been met, regardless of wi1ett1er 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 eariier 
license l1as 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 tt1e licensee and may be used at any tlme on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) tiled under 37 CFR i .53(d). This 
license is not retroactive. 

T!1e 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 witt1 
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 GRANT_~Q. 

No license under 35 U.S.C. 184 tias 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). 
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Select USA 

n1e 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 wt10 invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SeiectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver ser✓ices, and grow your business, visit http://wvvvv$e!ectUSA.g_ov or call 
+ 1-202-482-6800. 
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Application Data Sheet 37 CFR 1. 76 
OPENING 

FOHMiNG THE SAME 

Attorney Docket Number 

Applic~Uori Nurnber 

412::1,0ii0002 

16/046,847 

Th~~ i~pp!i~~~31ion (jat~3 sht;\~t }& p~)f£ of the prnvif:it;in~t fff r:nnprcr,A&t[in~l appl~{:clHnn for \Vhi;;h it if~ hei~g su~Jnt~"ttt;~J Tht~ fol}cnN~r1g ftirrli t:~nnt~3ins UH~· 
h§bHngf~3pl:§c dati~ ctffang::~d in a foanat s~~caf§Hd by ~hi:: Un~tt;d ~)tat~~?> P~)tt;nt ~nd Tnul0111~~rk ()ftk:a ~3s tHJ~1ined jn :)7 eF~R '1.7fi 
Th~<; !J{1(::1m1ent may tii~ ;comp!de(l 11!0{:lmnirnlly mid sutnnit!~l!J to th,, Offic.0 in 0!~1,:trnni,c fnnrnit usir1g the f!,~ctmnk F1ilng Sy,;fom (EF~\l or ttw 
{lnc.urm~nt may !X:, prlnti,d and mch;c!ml in ,i pap01 filed ,ipplit:.il)or1. 

Secrecy Order 37 CFR 5,2: 

□. PorH0~1s or r::i!! or Uw .wplii:-.atkm Jssociate_d with ttiis /\!Jp!icatiori D,:ita Sheet m,:iy fa!! lmde: a ?ecrecy ~)rd~ryursuant to 
37 Cf-R 5.2 {Paper filers 011!y, Applications that fai! under Secmcy Order may not be fi!eo electrorncail~'.J 

Inventor Information: 

Legal Name 

Prefix Given Name 

City I \iVuhan, Hubei 
t 

Address ·t 

Address 2 

Postal Code 

Inventor .2: 
Legal Name 

Prefix Given Name 

Wenguang 

I country of Residence i 
: 

Family Name 

LU 

lcN· ! ~ ' 
I 

Yangtze Memory Tectmologtes Co., Ltd. 

I State/Prnvlnce 

I 4~0014 Countryi I CN 

Family Name 

SH! 

Residence Information (Select One} C, us Residency 
I 

!CN 
I 

Address 1 Y,rngtle Memory Technologies Co" Ltd. 

Address 2 

City 

Postal Code I 430074 Cmmtnri I CN 

Inventor 3 
Legal Name 

Suffix 
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FORM!NG THE SAf\11E 

Prefix Given Naml:l Middle Name Family Name Suffix 

Guanp~nti vvu 
Residence fnfmma.tlon (Select One) 0 US Residency @ Non US Residency 0 /-\Clive US Mi!ita,y Service 

I W\ihan, Hubei lcopntry of Residence i 
I 

City !CN 
I 

' I 

Malling Address of Inventor: 

Address 1 Yangtze Mernm:1 TechrH)IOf!ies Co., Uti. 

Address 2 18 Gaoxin 4th Road. East Lake Hign-Tecn Dev. Zone 

City I Wi1trnn, Hubei 
I 

State/Province I I I 
I I 

Postal Code I 430074 I Countryl I CN 

fmrentor 4 r Riifo%1i ! ... . .. 

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

f-enti PAN 

Residence Information {Select One} 0 US Residency @ Non US }~esictency ("'' ,.J Active US Miittary Service 
I 

lcmmtry or Residence i lcN City I \rVuhan, Hubei 
I ' I 

Malling Address of lmttmtor: 

Address 1 YMgtzlo Memory Tei~tinolonres Co., Ltd, 

Address.2 ·rn Gao:.'.ln 4th }~oad, East Lake High-Tech Dev, Zone 

Cltjt I \JVtihan, Huhei I State/Province 
I 

I I 
I I 

Postal Code I 430074 ! Countryl I CN 

Inventor 5 r RilW@Wi I -.-.-. .-.-.-

legal Name 

Prefix Given Name Middle Name Family Name Suffix 

XiM1jin Vv'.AN 

Res;Mence fnformatlon (Select One) r1 
\.,./ US Residency @ Non US Residency 0 Active US Mi!itary Service 

! Wuhan., HLibei lcountry of Retiidence i 
I 

City ! rs.'N• 
I 

' 

Malling Address of Inventor: 

Address 1 Yfm~}tle Mernm)' Tec})fH)lOf!ie~; Co.' Ud. 

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

City I W\.lt1m), Hubei 
I 

State/Prnvi nee I I I 
I I 

Postal Cod~ I 430074 I Countryl I CN 

Micron Ex. 1002, p. 459 
Micron v. YMTC 
IPR2025-00294



P:0,\<\iAi14 (02,:~) 
Ap~\f\JV~,j f~r c.:s~ through i i,(30/2020. 0MB 06~~-00~2 

u.s P.::':ttf:nt .:1fH.i Trsden1s:rk o:tlC{:~ u.s DEP~\f.r:'MENT OF COtV1MERGE 
Umj~f tht: P~p~~r~..-.. <of~~ r~edt..:<..~tk~n AC-h}t ~ ~1~15~ :1r:. ~jf:-f$~.1nf; ~f~ t.;::qu;1et.i k: resp•t)nd to ~ Gt)it-:K.~fon i.1f !n{onn;~m.•n wil!~f~~; it cnnt:~in~ ~~ \""afaj G~~B f:.rmtt9l num~Jizf. 

,Attorney Docket Number 4123.0'110002 
Application Data Sheet 37 CFR 1.76 
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Title of !nvenHon JOINT 9;'?.E~~MN~TRUCTURES OF THREE·DIMENS!ONAL MEMORY DEVICES .AND METHODS FOR 
FORM!NG THE SAf\11E 

Legal Name 

Prefix Given Name Family Name 

Baoyow CHEN 

City I country of Residence\ 
: 

Address 1 Y1rngtze Memory Tedmologles Co., Ltd. 

Address 2 

City I \Nuhan, Huhei 

Postal Code I 430074 Cmmtnri I CN 

AU inventors l\.fost Be Listed ., .Adc!iHona! Inventor Information blocks may be 
generated v,•lthin this l'orrn by selecting nm Add button. 

Correspondence Information; 
Enter either Customef Number or complete the Correspondence lnfonnation section oolow. 
For further information see 37 CFR 1.33{a). 

[J An Address ls ooing provided for the correspondence Information of this application. 

Customer Number 26111 

EmaH Address 

Application Information: --

Title of the Invention ,JOINT::: .... ~,• :;; ::1STRUCTURES OF THF~E£-O!MENSIONAL MEMORY OE\i!CES AND 
METHODS FOR FORMlNG THE SAME 

I 

l-·1 Attome~•- Docket Number 4i230110002 I Small Entity Status Claimed I I 
I ~' 

Application Type Non provision~! 

Subject Matter U\iiity 

Total Number of Drawing Sheets (if any} I ·no I Suggested Figure for Publication (if any) 
I 
I 
I 
I 

I 
I 
I 
I 
I 
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,Attorney Docket Number 4123.0'110002 
Application Data Sheet 37 CFR 1.76 

AppUcsfam Number 16/046,847 OPENING 

Title of !nvenHon 
JOINT OPENN!NE/2TRUCTURES OF THREE·DIMENS!ONAL MEMORY DEVICES .AND METHODS FOR 
FORM!NG THE SAf\11E 

Filing By Reference: 
tJrdy cornp~i:'"t~: th~~ :3~cUon 't,(,!hf}·n fi HnfJ an ~~ppi k-at!on by rt~-f~n~nct; l.Jruii:;r 35 U.SJ~. 1 -~ 1 {t:) ~3r1d 3,7 CFR ·l .S7'{;:l). Do not corn p{t}tf~· this ~;~:{-t ~on ff 
,1ppl1cat1on paper$ ;n,:::lud.irig a ,peciftution and ariy drawings ,m;- beirig flied. Any don·1e$tk b~nefit nr foreign prioriiy inforrna!ion must b"' 
provided in the api;m:ipdate? s~c!km(,;_l b,;,!ow (i.e,, "Dornesti( Seneflt/Na!io,~al Stage information" and "foreigr. Priority Information''), 

Fqr th;; purpows of a filing d,;t" under 31' CFR 1.'.~3{b) .. th;; ti«~u;ptlon ,mti ;;my d1,;-,,v;r,g~ of the present ,ipplic;il:lon are rep!an'd by U·ds 
refor.c,nce to th"" prnvious!y fi!ed. app!icatic,n., subJett to c-:mdHions and rnwiir.c,menh of 3l (FR ! .Sl(a). 

App!lt:iitkm number of the pr0viow;ly 
filed application 

Publication Information: 
D Request Earl)" Publication (Fee required at time of Request ;':,7 CFR ·1.2:·19) 

Request Not to Publish, ! twreby rf.iquest that the ~tt<:1ched appHcati{)n not be published under 

□ 35 U.S.C. 122.(b) ,mf.i certify that the invtmtkm disdost;iti in the attached application has not and will not be th~~ 
subject of an app!itatinn filed in another country, or under a muiti!atcira! intematlonal agreement, that reqLiires 
pub!inatkm at eltJhteen month$ after tilinn. 

Representative I nformaUon: 

Representative 1nfurrnation shoi,.i!d be provlded for all practitioners t1aving a powtY of attorney 1n Hie application. Prov~dlng 
ti1b mfurmation in the Application DatS: Sheet does not constiMe a power ot attorney in the app!icatbn (see 37 CFR i ,32}, 
Either enter Ctish)mer Ntimoer n:- CDmp!e!e the F<epre::.eni,:itive Name seeHon be!ov,'. If botn sections ai-e Wrl'.l})1eted the custm,iei­
Numberw·rn l'.le u~,ed tor we Repret;entative !niorrmition dtiring processing. 

P!ease Select One: 

Custorner Nwnber 

Domestic BenefitJNational Stage Information: 
This section allD•Ns for the applicant to either claim be.metit under 35 U,S.C, 119(e), 120, ·12·1- 365(c), or 386(c} or indicate 
Nationa! Stane entry from a PCT application. Providlnt1 benefit claim lnforrnation in the App!inaHon Data Sheet constitutes 
the specific reference required by 35 U,S,C. 1'19(e) Dr 120, and $7 CFR t78, 
VVhen n;iforrin{J to the current application, please leave tht;i "Application Nmnbt~r~ fle!d blank. 

Prior App!icatkm Status Pending !RIMM@! 
Filin{J or 371 {c) Date 

App!icatitm Number Con!inoity Type Prior Applit~ation Nwnber (VYYY--f>'1M-DD) 

Continuaticn of F'CT/CN.W ·J l>i'O T7785 .20'18-03-0·1 

Af.iditlona! Domestic Benefit/National Stane Data rnay be ~}t~nerated 'NilNn this form 
by selecting thci Add button. 
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Title of !nvenHon JOINT OPENN!NG STRUCTURES OF THREE·DIMENS!ONAL MEMORY DEVICES .AND METHODS FOR 
FORM!NG THE SAf\11E 

Foreign Priority Information: 

Ttils section allows for lM applicant to cl<1lrn priorrty to a fon,.!ign i:ipplication. Prov~dlng this informatlon in the <lf:iplicatlon data sheet 

constitutes the chim for pi-i,)dty ,ls 1·ei:111irM by 35 U.S.C. -i 1 •~(b) and 37 CFR 1.55. VVnen pd()dty ls cl;:iimed to a foreign application 

tMt ls eHnibie i(H' retrieval umk r U-ie priority ctoGurnent e.:<change prowftrn (POX) 
1 
Uw inforrnaticm wm t>e 1Js~id t>y lhe Offo~e to 

automatk:,1Hy attempt retrlevai pLirsuant to 3? CFR ·i ,55(i)(1} and (2}, Underthe PDX program. apµHcant bears the uitimate 

responsibinty for e:1sur1ng m,~t ;:1 i::opy ofthe foreign ,)pplic;:ifo:in is received by the Office fn>rn the part.lcipaung foreign intelledua! 

property office. or a certified copy ofthe foreign priority appllcation is filed. wiU1in trrn time period specified in 37 CFR 1.55(g}(1). 

App!icatitm Number Filing Date (YYY'{-MM-DD) 

20i710134782.1 CN 

Filing Date ('(YYY-MM-DD) 

Additional Foreign Priorlty Data may be w~nerated w·lthin this form by selecting tht:, 
Add bultort 

r··------------------
ifM@@W! 

Access Code1 (il' appfit~able) 

!@MMW! 
Access Cocte1 (It .appUcatile) 

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

This a ppHcatlon {1) claims primity to or the benefit of an a ppllcation filed bt:,fom March i 6, w-13 ,md {2:) also 
contair11, or contained at any tirne, a claim to a claimed invention that has an effective filing date on or after March 

[] 16, 2013. 
!'-JOTE: By providing this statement under '37 CFR ·1 ,55 or 1.78, this apphcahon, with a filing date on or after March 
i 6, 2013, 'NH! be t~xamim~d undert.he first irwi~nfor to fl!~~ pmvlsions of the AlA. 
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OPEN!NG AppUcsfam Number 16/046,847 

Title of !nvenHon JOINT OPENN!NG/tTRUCTURES OF THREE·DIMENS!ONAL MEMORY DEVICES .AND METHODS FOR 
FORM!NG THE SAf\11E 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sht:.iet is properly signed and med with the apphCBtion, applicant has provided wriueri 
authority to pi~rmlt a parHdpating forei9n intell~~ctual prop1:Hiy {lP) oftlce access to the instant appHcation-as-fl!t~d (sf.,e 
p<=1rngraph A in subsection 1 below') and the Eun;:;pEian PatEH1t omce (EPO) access to any search reslllts from the instant 
application (sHe parawaph B in st1bsectk)n ·1 below') 

Should applicant. choose not. to provide a.n authorizafam ldtmtitled in subsection 1 below, app!icant. m.1J§;t.PD:t-:-.RM! oft.he 
authorizafo:H1 by chtid,irig the corresponding box. A or B or brJ.th in subsection 2 bcdc:i\<v. 

NOTE: This section of the AppHc-ation Data Shciet is QN.LY reviewed and processed with the l.Nff.!Al filing of an 
application. After th~~ initial filing of an application, an Application Data Sheet cannot be usi~d to provide or rescind 
authorization for access by a forEdgn !P office(s}, lnstciad, Form PTO./SB/$9 or PTO/SB/69 must be used as approprlme. 

1, Authorization to Permit Access by a Foreign Intellectual Property omce(s} 

A, Pi:i◊rity __ QQ~Y.m.~.nt.t;~rh~n.g~..(P.P.Xl ~ lln!ess box A in subsectlon 2 (opt-out of authorization) is ched<.N:l, the 
unzforsigned nerd)y fil@....llt&.theJ,,!Jte.:ro_iHJ!hQ.UtY to provide the Eun:.ipean Patent Office (EPO), the ~Japan Patent Oftlcf, 
(JPOJ. the Korean lntelledual Property omce. (l<lPO), the SMte lrite!!ectua! Property Office of the People's Republic- of 
Chlna (S!PO), the VVorld lnte!!ectua! Property Or1Janizafam (VVWO), and any other foreign intellectual propedy office 
parUcipritin@ vvtth the USPTQ in a bilateral or multilateral pnority document exchange agreement in which a foreign 
applicatl(m claiminH priority to the instant patfmt appllcafam is med, e.iccess to: (1) Uw instant patmit app!lcation~as-fllt'3d 
and its related biblit:igrnphic data, (2) any foreign or domesuc appHcation ti;:; whicri priority or benern is claimed by the 
instant. applicafa.m and its related biblionraphic data, and (3} Um date of flling ofthls Authorization. Sei~ 37 CFR 1 .-14(h) 
(1), 

B, ir~rn!:t.R#.$.l!ltj_.f.t:9.m.JJ.,S..,.AP.P.!i.~~tl.o.nJQ .. fP.Q - Unless box B ln subscic-tion 2. (opt-Ollt of authorization.) is checKed, 
the tmderslgned nernby grn,nrn .. thg__!JS.EIQ __ ijJJtO.Q!':!!t to provide the EPO access t.o the bibllographic ,Jata and search 
rcisults fn:H11 the instant patent applicauori when a European patent application claimin@ pliority tr.; trie instarit patent 
applicatl(m ls flied. See 37 CFR 1.14(11)(2}. 

Thi~ applicant is reminded that the EPO's Rule ·141(1) EPC (European Patent Convention) requii1~s applicants to submit a 
copy of search results from the instant application without delay in a European patEH1t application that claims priority to 
the instant application. 

A .. Appllcant It.QE.S:J'i!Q.I authorize the USPTO to permit a partlclpaHng foreign IP office access to the instant 
D app!ication-as~flled. lf this box is checked, the USPTO 'NW not be prnvkiin9 a partidpatlnf:l forelnn IP office with 

any ch;:;cw11cmts and 1nfom1atiori identified in subsection 1A above. 

8 .. Applicant DQES NOI authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO wm not be providing the EPO with search resi,,!ts frorn the instant 

application. 

NOTE: Once the appHcatlon has pubHshed or is othervvise pi,,blicly avaHable, the USPTO may proviije access to the 
application in accort!ance \<Vitti 37 CFR i, 14, 
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P:0,\<\iAi14 (02,:~) 
Ap~\f\JV~,j f~r c.:s~ through i i,(30/2020. 0MB 06~~-00~2 

u.s P.::':ttf:nt .:1fH.i Trsden1s:rk o:tlC{:~ u.s DEP~\f.r:'MENT OF COtV1MERGE 
Umj~f tht: P~p~~r~..-.. <of~~ r~edt..:<..~tk~n AC-h}t ~ ~1~15~ :1r:. ~jf:-f$~.1nf; ~f~ t.;::qu;1et.i k: resp•t)nd to ~ Gt)it-:K.~fon i.1f !n{onn;~m.•n wil!~f~~; it cnnt:~in~ ~~ \""afaj G~~B f:.rmtt9l num~Jizf. 

,Attorney Docket Number 4123.0'110002 
Application Data Sheet 37 CFR 1.76 

OPENiNG AppUcsfam Number 16/046,847 

Title of !nvenHon 
JOINT OPENN!NG~TRUCTURES OF THREE·DIMENS!ONAL MEMORY DEVICES .AND METHODS FOR 
FORM!NG THE SAf\11E 

Applicant Information: 

Prcvidmg assigntnent 1nfurmation in this section does not substitute for con1pliance with any requirement of part 3 of Trt:le 'J.-7 of CFR 
t,) have an 1rnsignm1::nt rec:oi-decl by thf.: Onk:e 

Applicant 1 
If Hie apµ!icant is the inventor (or the remaining joint inventor or inventors under 2,7 CFR 1 .45). this sectbn should not be cornpieted. 
The information to be prcvioect i11 this section is the name and address ofH1e iegal representative w110 is ti1e applicant under :n CFR 
1 43: or the name am'l ,~delress ()-f the M,Signee, person to wtli)m the inventor is w1der an obliga,fa)n to assign tl)e inwmtion, oi- person 
w\u) oUierwise st1ows s1.ii'f:tdent proprietary interest in tne mHtter who is tr1e ,wplicant ,mder 37 CFR 1 .46. !ftfH.i apptii~cmt is an 
appiicant under 2-7 CFR 1.46 (assignee, person to '<.Vhom the inventor is ob!lg~~ted to assign, or person who 0U1erv,r'lse shows sufficient 
proprietary mterest) together \>Viti) one or more Joint inventors, ihen the joint ir1v;:rntor er mventcrs \vho are also the applicant shou!d be 
ide:1Miet:l in ti1is section. 

I 

I () Lega! Representative under ~5 U,S.C. 1 H 
I I

() Joint Inventor -... 

Person who shows suffloient proprietary interest 

!f appHc.ant is the legal representritlve, indicate the authority to me the patent application, the 1nv .. mtor is: 

NamEi of the Deeciased or Legally Incapacitated !nventrJr I 

Organization Name I Yangtze Memory Teci1nologies Co"' Ltd. 

Mailing Address Information For Af>pUcant: 

.Address 1 18 G,:!Oi<in 4th RMd 

East Lak:e High-Tech Devebpment Zone 

City StateiPmvirn::e 
I 
! CN 
I 

Postal Code 430074 

Phone Number Fax Number 

I Email Address 

f\dditional Applicant Data may be generated within this forrn by selec~ing the Add button, 

Assignee Information including NonwApplicant Assignee Information: 

ProvkHng assignment lnforrnat!o11 in this section does not substitute for compHance with any requirement of part:) of Title 
37 of CFR to tmve an assignment recorr:led by the O!fice, 

I 
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P:0,\<\iAi14 (02,:~) 
Ap~\f\JV~,j f~r c.:s~ through i i,(30/2020. 0MB 06~~-00~2 

u.s P.::':ttf:nt .:1fH.i Trsden1s:rk o:tlC{:~ u.s DEP~\f.r:'MENT OF COtV1MERGE 
Umj~f tht: P~p~~r~..-.. <of~~ r~edt..:<..~tk~n AC-h}t ~ ~1~15~ :1r:. ~jf:-f$~.1nf; ~f~ t.;::qu;1et.i k: resp•t)nd to ~ Gt)it-:K.~fon i.1f !n{onn;~m.•n wil!~f~~; it cnnt:~in~ ~~ \""afaj G~~B f:.rmtt9l num~Jizf. 

,Attorney Docket Number 4123.0'110002 
Application Data Sheet 37 CFR 1.76 

OPENING AppUcsfam Number 16/046,847 

Title of !nvenHon JOINT OPENN!NG,tTRUCTURES OF THREE·DIMENS!ONAL MEMORY DEVICES .AND METHODS FOR 
FORM!NG THE SAf\11E 

Assignee 1 

Complete lh1s section if assignee inform,JfaH\ incl1..iding non-applicant assignee information, is desired to be inciuded on the patent 
appHcation pubncatbn. An assignee~applic.·mt identified in the ''AppHcant lntormaton" section wili appear on the patent appHcatfon 
ptib!k:aticm ,)s ,,m appitcarit. F,x .an assignee-app!ltant, c,xnplete this secgM only If identlflc,ifon as an asstgnee ls ,l!SD desired on ti'le 
pfitent ~ppliCf1U1;in pubH<:ation, 

If the .Assignee or Nori-,.A.pp!icant .Assignee is an Organization check here. 

OrganizatlM Narne 

Mailing Adth'ess Information For Assignee inch.ii::hng Non~App!ica11t Assignee: 

Address 1 i 3 G~oxin 4tr1 Rof.id 

Address 2 East Lake High-Tech Development Zone 

City I \/lkihan, Hubel State/Province 

Countryi I CN Postal Code 430074 

Phm1f3 Number F·axNumber 

Email Address 

Addifo::,nal Assigneci or Ni::;n-Applicant Assignee Data may bt:.i generatt:.id within this form by 
s~~lm~tln~i the Add butt.on. 

Signature: 

l"C"l t,;:),! 

NOTE: This Applicafa:m Data Sheet rnust be sl9ned in accordance with 37 CFR 1 33{b). However, if this Application 
Data Sheet is submitted with the lNlU&I.. ming ofthe application fill~ either box A or Bis !.Utt 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 31 CFR 1,14-(c}, 

Thi.$ Applk:ation D~lta Sheet .rn.u~t be signed by a patent. practitioner if one or rnore of HlfI appHcar1ts is a juristic 
entity (e,g,, corporation or association}, H trie applicant is two or more joint inventors, this fon-n must be signed by a 
patent practitioner,. ij.fJ joint inventors 1/Vho are the applicant, or t)ne or mme joint inventoH~ppHG1·mts wtm havH tieen given 
power of attorney (e.g., see USPTO Form PTO/AIA/{Vi) on behalf of aJ! joint invt:.mtor-appiicants, 

Se~~ 37 CFR 1.4(d) for the man nm of maldnfJ siry1atmHs and cerHflcations. 

Signature /Donald J. Featherstone/ Date (YY'lY~Ml\.,1-DD) 2019-02-01 

I 

I I First Name Donald l Last Name Feattie,stone Registration Nwnber 33(876 l 
I 

Addltiorml Signature may be generated '<ivithin this forrn by selecting me Add button. 

l 
l 
l 
I 
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Electronic Acknowledgement Receipt 

EFSID: 35028942 

Application Number: 16046847 

International Application Number: 

Confirmation Number: 7612 

Title of Invention: 
JOINT OPENNING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES 
AND METHODS FOR FORMING THE SAME 

First Named Inventor/Applicant Name: Zhenyu LU 

Customer Number: 26111 

Filer: Donald J. Featherstone/Denise Bauckman 

Filer Authorized By: Donald J. Featherstone 

Attorney Docket Number: 4123.0110002 

Receipt Date: 01-FEB-2019 

Filing Date: 26-JUL-2018 

Time Stamp: 11:13:49 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

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

235843 

1 Miscellaneous Incoming Letter 
2019-02-01-Miscellaneous-

2 
Letter-4123-0110002.pdf 

no 
f24f1 da3648da4bf9f3412c51740d 1 b03bbb 

b467 

Warnings: 
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Information: 

2685510 
2019-02-01-PAN-Subtitute-

2 Oath or Declaration filed Statement-in-Lieu-of- no 2 
Declaration-4123-0110002.pdf 4841 fb73f5cacbd5dbd9fe1 b6420b3a99c81 

d2eb 

Warnings: 

Information: 

4601540 

3 Request for Corrected Filing Receipt 
2019-02-01-Request-Corrected-

no 6 
OFR-4123-0110002.pdf 

d2066bb4 b0S b466c5 d 903 29 be3 ac1 fed 5 d t 
e26ce 

Warnings: 

Information: 

2881202 

4 Application Data Sheet 
2019-02-01-Updated-

no 8 
ADS-4123-0110002.pdf 

8f062fc17276ba 1 b0ea690d6bc084b3b9e6 
24c06 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

Total Files Size (in bytes) 10404095 

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

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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DONALDJ.FEATHERSTONE 

DIRECTOR 

(202) 772-8629 
DONF@STERNEKESSLER.COM 

February 1, 2019 

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

Re: U.S. Utility Patent Application 
Appl. No. 16/046,847; Filing Date: July 26, 2018 

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

Confirmation No. 7612 
Art Unit 2811 

Attn: Mail Stop Amendment 

For: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL 
MEMORY DEVICES AND METHODS FOR FORMING THE 
SAME 

Inventors: LU et al. 
Our Ref: 4123.0110002 

Commissioner: 

Transmitted herewith for appropriate action are the following documents: 

1. Substitute Statement in Lieu of an Oath or Declaration for Utility or Design Patent 
Application (35 U.S.C. 115(d) and 37 CFR 1.64), on behalf of Feng PAN; 

2. Request for Corrected Official Filing Receipt, with copy of instant Official Filing 
Receipt marked with corrections to be made; and 

3. An updated Application Data Sheet. 

The above-listed documents are filed electronically. 

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

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 

P 101,37"!,fm.Ki l F 2zi:z,:.rn.254l1 l $ti::rni,-.,k~~,tfou,mn 
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Commissioner for Patents 
February 1, 2019 
Page 2 

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/W-S/dab 
10860378 l.docx 

Enclosures 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

Donald J. Featherstone 
Attorney for Applicant 
Registration No. 33,876 

St~t~:l, K(?.t$ll:lt t~❖kh:tdn &: f◊~ f\t,LC. I HO() N(W<' Y❖t~ .A,i~ttii~\ NV>/ l \\'~•~hifltJt&-;:, ~).,(), i()QOS 

P 101,37"!,fm.Ki l F 2zi:z,:.rn.254l1 l :Hi::rni,..,k~~,tfou,mn 
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Doc code: Oatt1 
Attorney Docket No. 4123.0110002 

Document Description: Oath or declaration filed 
PTOIAIN02 (07-13) 

Approved foe cse !hmugh 11i30/202ii. OME! 0651-0032 
U.S. Pateot and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a colteciion of information ur!ess it dlsp!ays a valld OMS ooritroi number. 

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY 
OR DESIGN PATENT APPLICATION (35 U.S.C.115(d} AND 37 CFR 1.64) 

Title of THROUGH ARRAY CONTACT STRUCTURE OF THREE-DIMENSIONAL MEMORY 
Invention DEVICE 

This statement is directed to: 

D The attached application, 

OR 

Ii] United States application or PCT international appiication number 
16/046,847" July 26, 2018 

,,led on . 

LEGAL NAME of inventor to whom this substitute statement applies: 

(E.g., Given Name (first and rniddle (if any)) and Family Name or Surname) 

Feng PAN 
Residence (except for a deceased or !egaiiy incapacitated inventor"): 

Ciiv Wuhan, Hubei 
lstate lcountrv CN 

Maiiing Address (excs.ept for a deceased or legally incapacitated inventor): 

Yangtze Memory Technologies Co. Ltd. 
18 Gaoxin 4th Road, East Lake High-Tech Development Zone 

cityWuhanl Hubei 
lstate IZi□ lcountrv CN 

I believe the above-named inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention 
in the application. 

The above-;dentified application was rnade or authorized to be made by me. 

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

Relationship to the inventor io whom this substitute statement applies: 

□ Legal Representative (for deceased or legally incapacitated inventor only), 

□ Assignee, 

[i Person to whom the inventor is under an obligation to assign, 

□ Person who otherNise shows a suificient proprietary interest in !he matter (petition under 37 CFR ·1 ,46 is required), or 

□ Joint Inventor. 

[Page 1 ot 2j 
This milection cf informat,on is required by 35 U. S C:. 115 and 37 CFR 1.63. The information is required tc obtain or ralain e benefit by the public which is 1o file (and 
by ihe US PTO to process) an application. Coofidentia'ity is governed by 35 U.S. C. 122 and 37 CFR 1. ·11 and 1.14. This ccl!ac!ion is estimated to take 1 minule to 
complete, indudiog ga1hering, preparing, and submitting the completed application form to the USPTO. Time will var1 depending upon the individwai case. Any 
comments on the amount of time you requ1re to complete this form and/or 5uggestions for reducing 1his burden, shou(d be sent 10 the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department ol Commerce, P Cl. Bo~ 1450. Aie.xandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETi:D FORMS TO 
THIS ADDRESS SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

I 8B4Z85-000A4fiE,'- iO. IS. 41. 34 
327f.6-14il 1/2018 DS:24 

If you need assistance in completing the form, ca/! f..eoo~PT0-9199 and select option 2. 
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Attorney Docket No. 4123.0110002 

PTOISEliAIA02 (Q7 .. 13) 

Approved for use ihrough 11/30i202{), 0MB 0651-0032 
U,S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under !he Paperwork Reduction />,ct of 1995, nc persons are requ!red to respond to a collectim oi informalio:1 unless~ disp:ays a valid 0MB control number, 

C SUBSTITUTE STATEMENT ) 
Circumstances permitling execution of this subs1i1lite statement: 

D Inventor ;s deceased, 

D Inventor is under legal incapacity, 
i----7 
A Inventor cannot be found or reached after d!iigent effort, or 

D Inventor has refused to execute the oath or declaration under 37 CFR 1,63. 

if there are joint inventors, please check the appropriate box below: 

!i] An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) naming the eniir·e inventive entity has been 
or is currently submitted. 

OR 

D An appiication data sheet under 37 CFR 1,76 (PTO/AIN14 or equivalent) has not been submitted. Thus, a Substitute 
Statement Suppiemental Sheet (PTO/AIN11 or equivalent) naming the entire inventive entity and providing inventor 
information is atlached. See 37 CFR 1.64(b)_ 

WARNING: 
Petitioner/applicant ls cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribl1te to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a ct1eck or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is induded in documents submitted to the USPTO, 
petitioners/applicants shouid consider redacting such personai information from the documents before submitting them to the 
USPTO. Petit;oner/applicant is advised that the record of a patent application is available to the public after publication of the 
appiication (unless a non-publication request in compliance with 37 CFR 1,213(a) is made in the appiication) or issuance of a 
patent, Furthermore, the record from an abandoned application may also be available to the pubiic if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the application fi!e and therefore are not publicly available. 

PERSON EXECUTING THIS SUBSTITUTE STATEMENT: 

Name: Yu-wen Wang IDate (Optional): 

Signature:~7...-1 P-1~~ 
APPLICANT nA.ME AND T XECIJ'fl..NG THIS SUBSTITUTE STATEMENT: 
If the applicant is a juristic entity, list the applicant nante'and the titie of the signer: 

Yangtze Memory Technologies Co., Ltd. 
Applicant Name: 

Title of Person Executing . -- . 
This Substitute Statement: Assistant Director 
The signer, whose title is supplied above, is authorrzed to act on behalf of the applicant. 
Residence of the signer (unless provided in an application data sheet, PTO/A!A/14 or equivalent): 

city Washington lstate DC !country US 
Mailing Address of the signer {unless provided in an app!icatlon data sheet, PTO/AIA/14 or equivalent) 

i 100 New York Avenue, NW 

city Washington L. 1->iate 
DC 

Zip 
20005 Country LJS 

Note: Use an additional PTO/AIN02 form for each inventor who is deceased, legally incapacitated, cannot be found or reached 
aiter diligent effort, •Jr has refused to execute the oath or declaration under 37 CFR 1.63. 

l 8B4Z85•-aOOMtiBJJ- 10. l 8. 4 L 31l 
3l75H4/I 1/2018 09:24 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

16/046,847 

26111 

FILING or 
37l(c)DATE 

07/26/2018 

GRPART 

UNIT 

2811 
FIL FEE REC'D 

2280 

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 

4123.0110002 20 3 
CONFIRMATION NO. 7612 

CORRECTED FILING RECEIPT 

1111111111111111111111 m~mll!Ull~U~~ 111111111111111 IIII IIII 

Date Mailed: 02/07/2019 

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; 
Wenguang SHI, Wuhan, CHINA; 
Guanping WU, Wuhan, CHINA; 
Feng PAN, Wuhan, CHINA; 
Xianjin WAN, Wuhan, CHINA; 
Baoyou CHEN, 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/CN2018/077785 03/01/2018 

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 201710134782.1 03/08/2017 No Access Code Provided 
CHINA 201710134783.6 03/08/2017 No Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

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

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 08/29/2018 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/046,847 

Projected Publication Date: 03/14/2019 

Non-Publication Request: No 

Early Publication Request: No 
Title 

JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND METHODS 
FOR FORMING THE SAME 

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 
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

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

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). 
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Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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IR?:l'M~ C ewm,i~l'l"J RRAM), meyEB ~1t%TtJ:¥-;J.;t§1irtt'1!k5[/EQ ~rllITT!it1t*~fJJlrJ;f~ C ep 
,m,i~l'l"J PRAM) 0 r11~•x~tz;i-)1J)tEB_t~t1z,r11 c ;t,§ > ~tJ;¥4;¥0T~t1z- m1iux*~%JVG, 
JtJl.~~tz;ifa'.f ., iumif~, l?J&;f0fJ]l~ CMOS IZ::~4t.B11JC,8 0 :1/;JJlt, rll~-5GB"J - §t~JVG 
i'if~~~fJJlr%1i-WfltB1~11i5fffil:3f~~mrrau~,piffi: (Solid State Disk) ~$;frfi@m 0 

[ooo4J ,m,i~l'l1 rll~ff1ittt*m~11 Il;!J -=r =t&ff ~*J2!l1f irs 1*ff*~ffll• xl'l"JJ2!l1f, ep 
1D 1 R ~ tz;i ;f0 1 Tl R ~ tz;i , - §i rll ~ ff fit±~¾~ fjll ~ M ;frp ~~ff fit~ tz;i B1 - §i ~ M o ~ 1'f 
lDlR ~ - §irll~fffitff1tf:ey l?},fr-JEfj,oc_t;j:£ r%1JH1it-W &, ~ITT] EB rtz;JJVGpJl~-5GB"J=tlz 
w-~¾EB PN ~?}Tfz;J]VG, 1~5il~fJllrll~-5Gr%1i&B1JtiE~rt; [Ajaj, $m*ttrll~-5I:~ 
fJJl:tlfi "P , % JVG PN ~ B"J a A;f0 ~ml§ ITT~ M1~ y~ m ~ ~ r%1i B1 ilffi.&, 1t1i J§ ~ • 5G B"J mU ¼ xt l?J 
1ru 1'11•x,r11:1tr: :1±.~ ll[PJ, ~ t1J -=r ff 1m :tt1tt: 1'11 r%1i ey33E 11: 0 IE! J1t, 1 r 1 R ~ - §t ff 1it tt*1m.~ T 
~jc as r%1i w & ~ AA B11ltiJ 0 

[0005J 00 1 :1/;J* $ii J~tEZ ITTfi£ili l'l"J 1 TlR ~ - tlff1ffiff~t1;JffHir~1i ri'iJ l'l"JffUOO 00 o 00 
2 7'J * $ it A fr z. 1W 1£ ti::\ aq 1 T 1 R ~ - §t ff 1it ff~ tz;i Af * ~ 1i [i'i] ITT ffU 00 00 0 tzo 00 1 ;f0 00 
2m~,~:1/;J-~~~.~~½H~H~$EB-~irs~ff~~~m~•5Gm~JVGoffl~r 
~OO~~ff•x~m~•x,~~~~~~~Tr%1i-W&ITT~Mo~rriJ,M~ffi::k4t.;c> 
Tera-bit) H1itm*l'l"l t:1::\:1:Jll, ft{fJ~fJJlOO 1 ITT~f~fr~JJ]l~$ mm~-5G~nx::ttfi "P 00r[{ii 
~ Flll'l"J I ~r:Jt~:M~5ilil-WJE~;frfiffir%1JW fltITTm*o fr 00 1 "P tz;JJVGrll~-51::B"JJffl.ffitt;jjt T ~ 
~¾Jffl.:tlJffl.R~ttI~~~ITT,~~ttJffl.RITT~fltEB~JVGffl~-x~mITTWfltl?J&*ttITT 
m~•5Gm~*~JEofi~~nx:m~•5GITTL~~W&¾5o~*'rriJ•5G~ri'iJ~~ITTOO~ 
¾ 50 tr1;J*, mJ¥Jt¾itt%JvZ4ij:~rll~-5GPJTm~l'l"J~&¾ 100 tr1;J*o 
[ooo6J 00 3 ~ti::\ T frtiffJffl.tLJ11!ffi3H1£:1/;J 100 tr1;J*, miffi3H1£fr 30 tr1;J*;fo o tr1;J*rJ31rfi'tl 
or. T' xt~Llt!km flt 85 &, Jtl=iJ l?J~1i ITT~~*tt ITT r%1i & l'l"Jxt rt 00 0 EB 00 3 l=iJ l?J~ ti::\, fr 85 
&~Llt!km ITT'tloc T, ft1nR 1:1t~ffil 4 ~ 5 mrll~•xl'l"J*ti~.Ex:o ep ft!lt1fJJffl.:tlr13l:3tt~Llt£k 
I~~t~~fJJl 88 fltl'l"JtUt!km, Jt:$:r%1JITT~JVGm~m~ffi:tt 14 ma rAJai, ~mfU~1J\Jffl.fLmi 
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$1¥1][ 1:£ii5 I~ T ~t& ~PiLB/,J ;gJ.ii1Jj:iA ~R.fr/J"Jll JL ~ tlk~ r1-:~11PJJ.A fmm:JJx;I z::_t l'l/,J 
!fr IE% ~fJlm. , IEJ Jlt, ~M pi[_"-'~. X l'l/,J m ~~ !}iH'\ -=p _t;;t ~ 1~ l'l/,J m ~ 0 

[ 0007] fr~ fJl:;$: 1:z: S)j l'l/,J jjJi ~ , 1:z: S)j J\. ~ i,R fLl fJl ~ tt*Zf-fr tzo T ffrJHn : fr 1M ¼ - tl ¥ ~ 
1*Zf-1it:R1tf::ii:¥¥ ~, fJl~tLli£itIZ::1~xi~fJl:A:E1/,JJll JLt»-.131H:~, j2JiF1ttLl~'-J- ilPil C 1§ ) ~ 

1¥ x l'l/,J r,§J W f!l tJA fi'D ~ M o 

~PJ:)pq~ 

[0008] ( - ) ~mlt-YR:1¥1vt*lbl~ 
[ 0009 J tt xt _tit tt * IPJ ~, :;$: 1:t S)j 0 Jf T - frr ffiLl ¼ - tl ¥ ~ 1* Zf: 1it :ff 1!:f: 1¥11J 1t, ~ ~ fJl 
fr§$1¥J~ttIZ::T,~m~~r,§J-•m~J¥5I:1¥JZf-fflW!!la 
[001 0] ( = ) vz:;f:71•~ 
[0011 J ~ffl:zis:1:z:S)j !'l/,J-~1Jffi, ~1.tt T -frfiffiLl¼- tl¥~1tZf-1it:R1tf:l'l/,J1J1t, 'E1tt :Wc!lt 
A =fr*1 ~_t ffiLl¼iJJ IPJ lffif*ff ;W#f B :friJJ 1bl lffiftff L%M EB $~¥][ffttPil~J¥5I:~il.m 
1¥Jffi-~Zf:ffl~~,'E1ffl:~~m~iSm1¥J~~m~mttm;mR~ttk~¥][:ffttm~ 
1¥xl¥JT~~g~,T~~g~fi'DT~~~~lffi~ff1¥J•~;frJllRg~m~ffi-~Zf:ffl 
p$JLl l'l/,JT ~t& ;Jt!::/jt{g•ft )J}tm1JUR ;W,!Lt c :frffi-~Zf:1*p$JLl_t%M EB iS~¥KlfttPil 
~-XffiMl¥1ffi=~Zf:ffl~~,'E1ffl:m~iSml¥J~~m~ffittm;WR~tt~~T~~ 
g~,T~~g~fi'DT~ffl-~Zf:ffl~~1¥JT~~;frJllRg~m~ffi=~Zf:ffl~~1¥JT 
~~,ffi=~Zf-ffl~~1¥JT~~~ffi-~Zf:ffl~~1¥JT~~ffl~Jll;mfi~-ft)J}tmm~ 0 

[0012] {Jt;iz'tf:-tg, :zis:tt*n~~, frW#f C ZJ§~'E1ti5 :ll:1lwit C, tEffi N-1 ~Zf-fitp$3JLl_t 
%mffi N ~Zf:1*~35Llo 
[ oo 1 3 J fJtiz't:l:-tEi, :;$: tt * 1J ~ ~ , fr We it B Z $ ~ 'E1 =rt : EB Jll JL l'l/,J #.,U* bt ;f P ¥][If if(Jil. ~ 1¥ 
xl¥Jn§Jf!i,~~~~Zf-ffl~~~¥H:ffttm~•x1¥Jm~;EB¥Hlfttm~•x1¥Jm~~ 
~11ffittma~m~o 
[0014] {Jt;iz'tf:-tg, :zis:tt*n~~, frW#f B ;fPW,¥1 C ~' Jt!:1jt{g•ft )J}tmm1Rz $~'E1ti5 :1$ 

*ffittm;fr;fJ;*ffittm1¥1~~%M¥H:ffttm~•x1¥Jm~~~m~_t~~,@~~m 
¥HlfttPil~J¥xl'sJP~~ o 

[ oo 1 5] 1Jtiz't :l:-tEi, :;$: tt * 7J ~ ~ , fr We !Lt B ~ , ;fJ; * 1]1§ tt m Z $ ~ 'E1 ti5 : ill 1T ffi - ~ ff 1it p$ 
35Ll 1¥1*~tLlti ;frwit c ~, ;fj;*ffi4imz $~'E1ti5 :Jtt1Tffi=~Zf-1itp$JLll¥1*~tLli£R, tLl 
ttW±rffi-~Zf:ffl~~1¥J~•*mm; 
[0016J 1Jtiz't:t-tEi, :zis:tt*n~~, frw¥t c ~, 1J;*tJ1§ttmz$~m~ 'E1=rt :m-itt1iiS~ 
~Zf:ffl~~l¥1*~~tt,~~m-illfiffi-~Zf-ffl~~~ffi=~Zf-ffl~~l¥1*~~tt 0 

[0017] {Jt;iz'tf:-tg, :zis:tt*n~~' frW#f C ~, Jtl:1jt{g.:f)')J}tm1JL;fRz $, frJtt1T~Zf-1itp$ 
~*~~ttzJ§,ili'E1ffl:;fJ;*frw•B~w•c~%Ml¥1ffittm;fr;fJ;*ffittml¥1~~% 
M¥K:ffttm~J¥x1¥Jm~~~m~_t~~.@~~M¥Hlfttm~J¥x~~~; 
[0018] fjt;iz't:l:-tg, :zis:tt*n~ ~, ijJ IPJ lffif;,js:ff 7'J ~ T lffif;,js:ff ~ !'l/,J-frp :f ffi lffif*ff, FinFEL 

¥][~ff ;j;ffi lffi 1* ff 0 

[0019] fJtiz'tf:-tg, :zis:tt*n~ ~, ¥H~lf31ffif*ff'E1ti5 :~g, %M-=f*1 ~!'lq _tjj dzjm 
g, %M-=f~g_tjj, ¥H-=fft~ ;mffi:fR, %m-=f1zj:l]tg;fo¥][:fftt ~PHZl'sJ ;3~fi-m:fo 
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fflt :t& , f:& 1JC % fflG r 1±J i!! IR l't{] flJW rn:j o 

[0020 J 1;tm;:f:-ili., * tt * :1J ~ i::p , ¥ J[ ff Vt Pll3t 1¥ JG 'EL t5i'l>\ ri'u i& :'iiUl"J - ~-~,It~~ ff Vt ~ Pll 
1¥ JG, ff Vt~ foll 1¥ JG 'EL t5 : r ~ :t&, % fflG rm xt@ B"J ½][~ff fflt irs 1* 1'f B"J 1jHJk~ r - ~ ~ Zf: 
~~~~@½J[fftftPll3t1¥JGITTr~:t&L,~@~-½J[~ffffltirs~ffITT-~~$~fft?t 
~Pll1¥JG~¥r~:t& ;pJl3t:r}Jf:ft~, %fflGrr~:t&t!l1W:1fz::'i=l'l"JflJWOO, ffl r1R5t1~,@.tk~ ;L 
~ :t&, % fflG 1'1"1 foll3t r}J et~ L 1J, ttJ fflG ½ J[ ff Vt Pil3t 1¥ JG ITT*~ L ~ t&zJsJ lit§ t-ig~, t§ ~~ ITT 
½J[fftft~PllITTfftft~foll1¥5I:B"JL ~tJk, tE1fl~1J ri'ut§!f.t{g~, tE'¥~:1J ri'D ll!V~¥3£~JU 
p$JU:>1r!E o 

[002n c - ) ~Jiilr~~ 
[0022J *:&~ i::p, £r½J[fftftpll3t1¥xl=iT ~~m-~ r ~t&l'ltt~-~, ~~~~~f*p$JU 
~5tA$~~Zf:~~~,~3t$~Pll3t$JGM~tEr~:t&m~~~~~ITT-~~~7JAA 
*'1"~ Zf:fo~ 13$ JU 5t tliJ %fflGim JLtU ti B"J ::iJ rt;, ep xt r A~ :iiuJ, tu tiR ~ B"J im. JL*ffl $1JCtU ti 
ITT 1J rt:, rm Jt fm ~~tu ti ag iR :lE-x ITTrJ l=iT ~ ti 1715 $ ~ 3Z n'i '1t w 0 

~111!iiR.HJ1 
[0023J 00 1 A*$ il AtEZ lWt~t±:! 1'1"11 TlR ~ - ttZf:1*:ff.~attJiB-ffz:~::iJ ri'D 1'1"1 iSUOO 00 ; 
[0024J 00 2 A* $i¥f AtEZ lW~t±:! B"J lTlR ~ - £tZf:fit:ff.MttJill'¥~:1J ri'D l'l"JiSUOOOO ; 
[0025J 00 3 ~t±:! T a£lffim.JLJJfffl1][1~A 100 tr:1*, ~$][1~:a 30 fr:1*:fo o fP:i*W3#'tl 
ocr, xttUtim& 85 &, Jtl=iT ~~t~l'lt~'i'~til'lt r,§'J&B"Jxtttoo ; 
~~J 004A*1715*1t~ITT:1J$~4ITT-~¥~~Zf:~:ff.#ITTill'¥~:1Jri'u~fil~~:1J 
ri'D 1'1"1 iSH,m 00 ; 
[ 0027] 00 5 A ti 1715 * :& ~ 1'1"11J1t xtm JUt!:1T $ {JCtU ti, xt '¥ ~ B"J PPli ~ *ffl -1JCtiJ ti?JT mU 
4ITT-~¥~~Zf:~:ff.#ITTill'¥~:1Jri'D~ill~~:1Jri'DITT~~00; 
[0028] 00 6 A* 1715 * 1t ~ mU ½ - ti¥~ 1*Zf:1it:ff.1tt-1J1t ITT mU ½¥][~ff fflt irs ft ff J§ l't{] 
~=w-r 
~}ff!,~ ; 

[0029] 00 7 A*1715*1t~ mU4- £t¥~1*Zf:1it:ff.ftt-:1J1tl'l"JmU4ffi-'i'~Zf:1it~35Uffitt 
~.€1'1t~~oo ; 
[0030J 00 8 Ati1715*1t~ mU4- £t¥~1*Zf:1it:ff.ftt-:1J1!ITT fcnx;ffi-'i'~Zf:1it~3JU i::p im. 
JLtUti:fP ~~@JJ:j[LZ::J§ B"J~~ 00 ; 
[0031 J 00 9 Ati1715*1t ~ mU4- £t¥~1*Zf:1*:ff.ftt-:1J1tl'l"1Jtl:1T'¥~:1J ri'DtLlti::FF:¥$~ SiN 

ffitt~FoITT~~OO ; 
~~J 0010A*1715*1t~~4-~¥~~Zf:~:ff.#:1J$ITTJt!:fiPll3t!R~L~:t&~~, 
::FF @J tLl 3'E fflG 1¥ JG PPli ~ Fo 1'1"1 ~ ~ 00 ; 
[0033J 00 11 AtlR1715*1t~ mU4- £t¥~1*Zf:1*:ff.1tt-:1Jitl'l"J3'cnx;ffi-'i'~Zf:1itl3$3JUFo l't{] 
~ err,. WT 
~}ff!,~ ; 

[0035J 00 13 AtlR1715*1t~ mU4- £t¥~1*Zf:1*:ff.1tt-:1Jitl'l"1Jt!:1iffi= ~Zf:1*13$35Uim.JLtLl 
~@J~~ffi-~~~~~J§ITT~~OO; 
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[ oo36J oo 14 'JJ@ m * '1ft:. ~ iu ¼ - tt-='¥-~ 1* ff fi:Ef :tt14 jj it sf.J 3'c .IVG ffi = ~-=r- Pl Ju sf.J r,Ji ~ 
!2L _t ~ fR l2J .& P~ ~ lR J§ Bf.J ~ ~ 00 ; 
[0031J 00 1s AflRffl*'ift:.~ mlJ¼- £t¥~1tff1*:tt147fitsf.J3'EfflGffi - -=ffff*p$Jus/,J~fflG 
)§ 131._J~~ 00 0 

~ ~ ~ ~ffi ]j" ~ 

[ 0038 J 'jJ 1~ * 'jjf_ ~ 131._J § ITT ' tt * jj ~ ,lo 1Jt ,12, ~J]Q 1~ J! ~ El , 12), r M ~ Jl 1t ~ ~ WLl , * ~ Jffl 
r,itOO, xt*'ift:.~3tt-tvW~i3l~ o 

[0039] *'ift:.~0:H T -;¥rrm1J¼-£l¥~1tfffii:tt14ITT7J¥t, 1!1t15 :±vll A :tEltms_tmlJ¼ 
W~@~ffa±vaB:tEW~@~ff_t%fflG~$~½K*~ffi~$:n:ffifflGITTffi--=fff~~ 
~,1!1ffl:~ffm~$mITT~ffim~ffittm;WR~ttk~¥H*~ffi~$:n:ITTr~fRIR 
~,r~fRIR~~r~~W~@~ffITT~fR;tEWRIR~m~ffi--=fff~~~ITTr~fR; 
3ttfiffl•*mmm~a±vac:tEffi--=fff~~~_t%fflG~$~½K*~ffi~$~ffi~ITT 
m = -=r-ff 1it Pl Ju , 'E1 =r1!i :1JUx $ m sf.JP~ ~§m lo tlffi ttm ; m -rL,u tik ~ r ~ fR iR ~, r ~ fR iR 
~~r~ffi--=fff~~~ITTr~fR;tEWRIR~m~ffi=-=fff~~~ITTr~fR,ffi=-=fff 
~~~ITTr~fR~ffi--=fff~~~ITTr~fRffl~W;;l£fiffl•*mmm~ 0 

[ 0040 J _t~ 7f ¥t i=p , tE ±v I½t c zFo ~ 'E1 =r1!i = m ~±vi, c, tEffi N-1 -=r-ff fit~ Ju _t % JJ½ffi N -=r­

ff ~ ~ ~ o tE±v as z ~~1!1 ffl: ~WR ITT~~~~ *K*~ m~• :n: ITT W & , ~ k *K* 
~ffi~$~ITTm~;~½K*~ffi~$:n:ITTm~~kffittmITTm~ 0 

[0041] *'jjf_~ i=p' £r½KruPli ( ,r§) ~$51:PT 12),~J=§-'i"' r ~fRBI.Jt~ ,12,' i4fm'i"'ff1i1p$ 
~~*'JJ'JJ$~-=fff~~~.~~$mffi~$:n:M~tEr~fRWR~tt~~ITT-~~ttjj 
AA~~-=fff~~~*~3'cfflGWR~ttITT7fA,m&-~-=fff~~~*~3'EfflGffi(ffl)~ 
~~m~_t~fRITT~¼~~fflG,~W~r~fRITTWR~ttl2J.&~~@~IZ::~fflG-=fff~~ 
~OOITT~~MW~~-~ff~~~ 0 mr&~-=fff~~~.@fflPT~~ITTWR~~~~k 
PT 12),,IJtiITTt*&, fAWiR:k1/E1XITTPli~$:n:m~ ;:icfflGtsBZm~ITT~fflGIZ::J§, £ffiiJE1x$ 
m ff 1i1 :liHi * %fflG,IJ ti~ J§ ~ rli~ $ :n: I z:: ; l2J J1t 1/l'J *, KflJ ~ flj mi~ W &~ fflG ~ ~ 131._J m 
~ ff 1* ~ JIJ sf.J m~ 0 

[0042J 00 4 AflRffl*'ift:. ~ 131.Jjj1tmlJ¼ 131.J - tl ¥~ 1*ff1i1:tt14 Bf.Jfil"¥~ jj ~ lOfil{11~ jj 
~ 131._J ]"fUf,moo O ~Jffl 00 4, 1§15t:%JvGr -='¥-W* 131._J @1tff 5¥0ff1i1p$JU 13/,j~ffl(;J§, £ffi%fflG T ff1i1 
:l=lti ITT iJE1xlO W -rL,u ti, Jt:W -rL,u tii4f 1~ Jt tEZ ~ir W :JL i=p ITT r ~ fR~~ ;f,,t ;¥4 _t, Mf J§ %IVG 
7_t-='¥-W*ITT~~MM~~*~~Jt~r-='¥-W*~~MMITT~~ 0 fflMITT,fflrfil~~jj 
~¥Hff~$ffi.ITT"¥~~ttIZ::&tEL¥$*~£ffi%fflG,Jt~tt~JttEr-='¥-$*ITTffi 
•m=~~ff_t,MfJ§_t-='¥-$*ITTffl•m=~~li~~~tE~~tt!R%fflGL¥ffi3*ITTff~ 
$p~~o 
[0043] -tzoOO 4?}r~,*J=§i~jj~%~Bf.J-£lrli (t§) ~ff1i1r$JUMttJi4f'E1t15: 
[0044] 1. :iztrf't1@1*ff, Jlt~i~@f;tff PT12J¾~ffiru@f*ff, FinFET, ½Kru@1tff~$ 
#7fA,Jt~m~mffiCffl)~ffi~$:n:~~ITT~~~J=§~3'EfflGffi~$:n:ITT~~ttW~ 0 

[0045J 2. :l=ltiArli (ts) ~$:n:p$JU o i~ff1i1r$JUi4f'E1t15$~-=fff1i1p$JUtli, Jt&~-=f 
ff 1* p$ JU i'.Ji 'E1 t15 tEPT ~f,Yl 131._J ,u tit*& Tri ffil pq 131._J $ ~¥ H rli~. 51: * ttJ M 131._J p$ JU O xt r&~ 
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$~ITT¥H*~ffi1t$5L*~,A~~ffl: 
[0046] (2A). T~fliz :xtr¥HW1i1p$JLl$,Jt*~Pli1t$5L81T~fliz~¥~tifU~$ 
~~~~ffITT~ga~gey~ffi$m~-~M,&m~rn~-~~m~~-ITT~mM~~ 
Ma Jt:,f-;jfij.ey~¾ Ag, Au, Cu, W, Ti, Pt, Ti, Ta w~-:,f-;j;fij. ;Ailley~~tt TiN, TaN, WN w 
:,f-;jfij.o 

[0047] (2B). Pli1EJJJ1:1tm : i~m1'~lU~*txtt~T ~:flzWM*~M:f1g a i~JJJ1:1tmt;tfi!-ii 
tt1i¾ffi ~g0-1t)~.~t!iITT1:1tn, ~tt co wtt~JE1x$mpli1tt;tf4~w$mpli5Et;tf4*~ 
JvG ( ep ~i,m0"1Pli5EW1i1:R ) o t:t.110Jl:pJi5ErjJ 1:1tmt;t;fij. ey ~ 7'J ~*81~1-ttm, 1m Pr1_xcaxMn03 
W, ~w~t~{i(:,f-;j, SrTi03 ;,fO SrZr03 W, ill m ~ 7'J Hf02, CuOz, Ti 02, ZrOz, Ni Ox, Nb205, MoO 

w = 5LttN ~-~ 1-t tmw, ~ & _tJ£ ~ 1rr t;t f4 ITT tli~ M :f2g a c2) ~ Pli ~ 01 ~ tW: ill m ~ w:tt 
r&5ErJJ 1:1tmt;tf4 01tsffr-t7 ~ ~fftl c ep ~i,m 01 ts1EW1~ ~ ) a 110m ~ :&:1::ts 5t 01:r;tfi!-, t:t.110 
Ge2Sb2Te5 (GST), GeTe, GeTeC Wa 

[oo48J (2c). _t ~:flz :~ JvG¥HW1i1 $ 01*m _t ~tlzz fsJlit§t{g~, tf:1ir~1J IPJ ** z. 
rs:i &ts 11. t{g~, 1s tt: ~ ~ 1J 1PJ 1JFJ~*~~ iu Pl YU !Tr rE O ;r1g JvG i~m 01t;t fil-m ~ ¾ • m ~w ~ 
m~-:,f-;j;fij., t:t.510,Jt:,f-;jfij.ey~¾ Ag, Au, Cu, W, Ti, Pt, Ti, Ta w~-:,f-;j;fij. ;Afiley~~tt 

TiN, TaN, WN w:r;j;fij., ~&_t:i£:,f-;jfij.8"J~].~ a 

[0049] 00 4 ~*ffl01xtrT~flkJll:JL;,fO~~p~~:itl:1T81$wtLltia ~~rOO 4 ~JiJr:i£81 
tt* 1J ~, ill m ~ :ilt :fi :tfi ~ 1J ~, ep R xt T ~ tlzW :JL3'c JvG $ w tu ti, rm xt r ~ tt 01 r~ ~ *ffl 
~1xtLltia~1J5:\:, -tio 00 5 JiJr:7r, a 
[0050J 7'7 T ~fftl_t:i£W1i1p$JLl, ey ~*ffl $#mU½i,1f.fio Jlt!xJ::ii~t:1::1~5flffs'f $8"J~JJi!!iYU o 
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~tt~~~M~ZJ=,ITT~¥~~m~,m-m=~~tt~~~N~ZJ=,m~~~m~ITT* 
q=iz-, *q=t NATL MAT 2, Ji M /J,T~~T 2 ITT N 'lj(1f 0 

11. t!HlJS tXlU ~ * 10 ?Jr~ ITT mLlm:15 r!, A q=i J!W ui~:Yt 1t ~, ~ ~ f'~ ~ ~~ ~ ;td~ 1¥{i1 
:ff l:.Hffie fj i~ N ~ z h m i}J ~ ~ m~ 0 

12. tlH~tXlU~* 10 Jifr~ITTmLlm:1Jr!, £'E1t15: 
tUt£ki~£1lz, l;JJ~fiYt~~~,tgfc~~faJ : 

~A*~tt~T~®~~~oo.~%~$~~~m~:& 
i~15'd~~~Wmo 

3 

Micron Ex. 1002, p. 496 
Micron v. YMTC 
IPR2025-00294



CN 105304612 A 1/5 N 

t~*~Yit§i 
[0001 J :2is:l'>t~ ¾~~T-trr - tt,1:mg; ZJ=,£ettJ&;tttum:n1!, li:tt~1JJ!~~T-trrA 
~~ [P] ITT~ ;Jm)jjt:i!§, 1¥JZ h 5 I ~tk; 1¥1 tt,1:mg; z h ti1itiJ ll * mLlm:ni! 0 

=ll:::..52..-!,±--,I,!. 
I=) ~ j..l(./1'-

[ 0002] - tt•M ~IE!& ( three-dimensional integrated circuit, 3D IC) Et~mLlm:ni!¾ 
ffi$~¥~~~ZJ=,~~~,1:m#m~.~~~--1¥J ~-M~~o-m*~,J!ffiffl® 
z h 1¥1 mt~ ~ rri-~ ijt 41'1, H , ~ -trr n tiJ* ~ 1¥1 :n st , ii t* z J=, _t 1¥1 ~ m O .r!t5r , ill PT* ffl -
1rftft:imJL (through-silicon via, TSV) Bt:1J5:t, ~~,l:ml¥JZJ=,iit*o ffl~11¥tJEl¥JtT~t*~ 
tt*,~fflft:JmR,1:mzJ=,PTA~~~1¥1*~~~m1¥Jiim~~.*w•~~w~~~~ 
{~JJJt=L 
[ooo3J ~rm, -~1¥Jft:JmJL,1:miz®~x1~~ZJ=,*1r$~tJJW, 'fftl-tiojt;JLl~~mm~, 
iutt, =$L1,tftmml~, ~£m I trr iramml~, oo ~1,tjtJLlmt. jt;JLl~~filt$r*, 1t"F1fltnUM 
:3/L ZJ=,t~3gl¥]3zJ_f / ~ft (support/handling die bonding) ~o *1r.r!t*~tv~l®~::tt~ 
t§ §$1¥Ja1faJllfi>G:2is:o ~~, x1T~~l¥JZJ=,, tEiz:_t~OOrlfut§ §,:kl¥] rnx1L 

~llJ:lv9~ 
[ooo4J * l'>t ~ ¾~ ~ T-trr - tt ,1:m g; z J=, £e 1iJ &;tt mum:n1!, :Jm:tttt,1:m z J=, ~u x,t ~ 
~,J z J=, ~ a~ z h '31 ~ tk:* 1r~ t¥~ oo ~1,t, 1!1:r_ - tt ,1:m g; z h £e 1iJ ~ 1¥1 ~~ z h A~~ [P] 
1¥1 ~:Jmijt:i!§.o 
[0005] t!Hi:2is:l'>t~, mt±:l-trr-tt,l:m$ZJ=,~at1J, 'ELti M ~ZJ=, ,-ffi-~ ~ff~ N ~ 
ffi=~~tL ~-ZJ=, Jl.~-~--riit*g~-ZJ=,'31~tk:o ZJ=,'EL1i-£1Rll-00~1t~ 
~mo 00~1t~~~HT£~_t,00~1t~~m'ELm-~~x#,~Y-~¥~~£e;MJ~N 
'i--ZJ=, )a i}J~ ~£etiJ O ~--';'-~ ~£etiJ{irT~¥iit*g, N ~ZJ=, }al9]~ ~£etiJ{irTZJ=,'31 
~tk:offi-~~ttiimM~ZJ=,1¥1~¥~~£ett1o~-ffi=~~ttiimN~ZJ=,JBM~~ 
ti1itiJBt;tt~z.-o M ~ZJ=,1¥JZJ=,'31~tk:Jl.~~[P]l¥J~:Jm)l}t1r§., NATL MAT 2, Ji M /J, 
T~~T 2 1¥1 N '!!J(1J o 

[ooo6J tLHi*l'>t~, ttt±:l-trr- tt,1:mg;ZJ=,£e1iJ1¥Jmum:n1!, 'EL1i~ r tv~ =•1j¾ M 'i' 
ZJ=,, ~-ZJ=, Jl.~-~¥:rit*g~-ZJ=,'31 ~tk;, Ji 'EL1i-£1R~-00~1,t~IE!&m: 00 
~{t~~fil~HT£~_tli§ffl-~~x#,~Y-~¥~~£e;M]~N'i'ZJ=,JBM~~£e 
ri;J ;~¥~~~att11frT~¥iit*g, N 1--ZJ=, JBM~~ti1itiJ{irTZJ=,'31~tk: :~f¥~00~1t 
N '1' Z J=, Ja i}J ~ ~ £e tt1 , 1!1:r_ M '1' Z J=, 1¥1 Z J=, '31 ~ tk; Jl.~ ~ [P] Bt ~ :im )lJt 1r§. ; ,1:m M '1' Z J=, ~ % 
fix-,1:m£ett1:~~,1:m£ett1,~10lix$'i'~~;;mm;~~;;mm~tt~¥~~£ett1~N~Z 
J=,JBM~~£e;MJ;1=E~~:imm~~A~~N~,~%fix-ffi-~~H~N'i'ffi=~~H:ffi 
-~~ttiimM~ZJ=,1¥1~¥~~£ettJ:~-m=~~HiimN~ZJ=,JBM~~£e;MJ1¥J;lt 
~z.-,;tt~ NAT LM AT 2,Ji M /J,T~~T 2 ITT N O(]J 0 
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[0001J :tJ T x1*':&1Yi a~_tJ£JkJt1m-JJffi~~ 1:tITTT iffif, r-!x:_t~~~nffifJtl, #Wc~mrrtoo 
A, 11:1¥:~iJl!Yi~Or: 

13111!iiR.HJi 
[ooo8J 00 1 ~7F*':&1Yi ~nffifJtl ITT- r,l~fil$ oh~ttJITT7Fg 00 o 
[ooo9J 00 2 ~oo 13 ~7F*':&IYiITT tl~fil$oh~ttJITT~tum:~nffifJtlo 
[0010J [1-lf~itl!Yil 
[0011] 1: -tl~~$oh~12g 
[0012J 10Ll02,103,104,105,106,107,108 :oh 
[0013J 10, 11 : JHffe. 
[0014] 111 : t{g&-~3=. fa] 
[0015] 112 :&'tg~~i'tJ 
[0016] 20 : 00 ~1t ~If!& fil 
[0011J 201 :~i1Jl:n:;ftt: 
[0018J 202 : :f¾¥iiti lR 

[0019] 22-1,22-2,22-3,22-4,22-5,22-6 ::f¾¥~~~f2g 

[0020J 203 :oh5f ~~ 
[0021] 23-1,23-2,23-3 :oh!aM~~~i'tJ 
[0022] 204 : :fr ~fil 
[0023] 205 : [!!] $ 

[0024] 30 = liJl.!;J:{1fr~fil 
[0025J 40 :~1toh 
[0026] 50 : $l 1tfil 
[0021] 60 = oo ~1t;J:{1E:r~ 
[0028] 65 : ~ ~Jffl.TI! 
[0029] 71-L 71-2, 71-3, 71-4,71-5, 71-6 :m~~ ~ti 
[0030J 72-1, 72-2,72-3 =m=~~ti 
[0031] 400 :~fil~i'jg 

~1*~~W:1i'it 
[0032] L?) r ¾~JffimrftOOA1f~i~:i£*':&IYi ITT~nffivtl O OOAr=pffl ~ ITT1JF~¾J=§ l?J1JF1F;f:§ 
~~~~ITTW*offlttaITT¾,005:t¾Bffl~L?J~m~itlJYi~Jjffi~ITT~~,005:t_tITTR~~ 
vtl *~Ft{,( jffi ~ ~1f F ~ ~ tt vtl ~mLl , ~ Jft * ~F 1t A ~tHra * ';& !Yi 1~t? ill tlfil z. )=§ 0 

[0033J 00 1 ~7F*':&IYi~nffifJtlITT-r,l~fil$oh~ttJ 1 Et~7FaOOo tE*~nffifJtlr=p, -r,l 
~~$oh~ttJ 1 /E1Jl5J\"r'oh 10L102,103,104,105,106,107 ~ 1080 4:ij~oh~Jl~ 
~:f¾-'riitl!R 202 1=J~Zh 5 [ ~:I:* 2030 Jft!T~, 4ij~Zhfil'E11t~£1ffe.1=J~00~1t ~Ie!&fil o 

[oo34J L?JOO 1 r=pITTZh 108 :tJfJtl. oh 108 'E1tl!i£tffe. 11 --'=JOO~ft~lff&~ 200 00~1t~lfi 
fil 20, i&":'i=r£1& 11 _to 00~1t ~lf!&fil 20 'E1tJ5~~~5t1tt: 201, :f¾¥~ ~~tjg 22-L 22-2, 

22-3, 22-4, 22-5, 22-6 1=J ,f-oh fa i}J ~ ~~ttJ 23-1, 23-2 ~ 23-3 o :f¾¥~ ~~1tJ 22- L 
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22-2,22-3,22-4,22-5,22-6 :J~dlfT~-J'f'0"32ft*IR 202, ZJ=, faiJJ~~mttJ 23-L23-2 E5 23-3 

1:fr r z J=, '3 r ~ tk: 203 0 
[0035] - tt~fil$ZJ=,mi'tJ 1 fil'E1ti5~~~ ~ff 71-L 71-2, 71-3, 71-4, 71-5, 71-6 EcJ~ 
=~~ti 72-L 72-2, 72-30 ~~~~ttJ!J=§l-?Jiit*/\.~ZJ=,1¥J~¥~~mttJo $1Jtl*iR, 
~~~~ti 71-1 iit**~ZJ=,1¥J~¥~~tattJ 22-L ~~~=~~tiiit*ZJ=,faz:)J~~ 

mi'i;Jl¥JJti=pz.~, $1¥tl*i3L ~=~~ti 72-1 iit**~ZJ=,1¥JZJ=, faib~ ~mti;l 23-L 

[oo36J :a*1t~W~~fJtll=f,~'i'-ZJ=,1¥JZJ=,'3[~tk: 203 ~Jl~~!q!1¥J~5m~~o $1Jtl* 
iJL ZJ=, 101 frt*43(JU roooJ 13{Jifl%S1, ZJ=, 1O11¥JZJ=,fai)J~~m1i;J 23-L23-2,23-2 4? 
faiJJ,1fZJ=, 101 ~5m ;ZJ=, 102:a1*43(JLJ roo1J 1¥JiTL%S1,ZJ=, 1O21¥JZJ=,faiJJ~~mi'tJ 
23-L23-2,23-2 4?fai)J,1fZJ=, 102 ~jm, ;ZJ=, 103 tEt*43(JUfOlOJ 1¥Jifl%a1, ZJ=, 1031¥1 

ZJ=, fa i}J~ ~mrtJ 23-L23-2,23-2 4? fa i}J, {fZJ=, 103 ~jm, ; ZJ=, 104 frt*43(JU 1011 J 1¥J 

ifl%a1, ZJ=, 104 13qZJ=,Ja ib~ ~ta1i;i 23-1,23-2,23-2 4? fa i)J, 1fZJ=, 104 ~5mo Jt1mZ 
J=,l¥J~Jffi,~~frJft~$}]Q~;i£o 

[ 0031J -1.J£ * z J=, 1¥1 z J=, '3 r ~ tk: 203 1¥1 ~ 1q1 13t ~ 5m ~ ~, PT 5m i1J~ li z J=, fa z:JJ ~ ~ m 1i;i 
23-1,23-2,23-2 JifrrofflGo $1Jtl*iR, ZJ=, 102 a~ZJ=, faib~ ~mttJ 23-1 :J!~~liAt*43( 

iu-m % roJ, ZJ=, fa z:JJ~ ~m11;J 23-2 t!~~f¥A1*43(JLJiTL% roJ, ZJ=, fa ih~ ~m1i;i 23-3 

:J!tEz~tiAt*43(JUifl% 11J, -1.3£- 'i'-~ftf:!q!a,f JvGiLa1JtPT ~5m, '291ft, R~ §ZJ=, 102 tE 

t*43(JU roo1J 1¥Jifl%a1Jt4?~5mo mtt-1.3£1f:rf:, ~-=fx1tf:PT5mtt~=~~tt 12-1, 12-2, 
72-3 ffi A~ !qi 1¥Jifl % , ffl l-?J~5mt~JEl¥JZJ=, o 
[0038] :a~~~1Jtl i=p, PT 5mtt~:3/61~~ (laser trim), ~~f'i (e-fuse) ~~F~ ~t'tW 

fittt (Non-Volatile Memory, NVM), 1Jtlizo :J! I;;]{¥ (FLASH), PT~~ ~li:rf:Wfit :ff (resistive 

random-access memory, RRAM) x1ZJ=, fa i}J~ ~mttJ 23-1, 23-2, 23-3 :itttr~tio 

[0039J :a~~~~Wtli=p, ill PT 5mtt00 ~{tI~, 1f *ZJ=, 13qZJ=,'3[ ~tk: 203 Jl~~ !qi 1¥1 
~5m~~o $1¥tl*m, PTx1oJ=, 1021¥JZJ=, faiJJ~~mttJ 23-L23-2,23-3 :itt1T!?fi~{t, {f 
fai}J~~m11;! 23-L23-2 'E1ti5~~~~~fil, fai)J~~mti;l 23-3 'E1ti5~~=~~filo ~~ 

~~filfrt*~&JUitL% roJ a,f)tpJ ~jm,, l§X1:1:ih, ~=~~filfrt*43(JUifl% 11 J a,f)tpJ ~jm,, 

129.Lft, R~tEt*43(jLJ 1001 J 1¥Jifl%a1, JtpJ~~oJ=, fa i}J~ ~m11;! 23-L23-2,23-3 ~~jm,, :itt 

rrofaiJJZJ=, 1020 mtt-1.J£1f:rt, ~-=fx1tt:PT5mtt~=~~1i 12-1, 12-2,12-3 ratrJ\~!q!1¥J 
ifl % , )=§ 1-:) ~ 5m t~ ;E 13{] z J=, 0 

[oo4oJ m~ oo 1 a~~~1¥U:l! 1-?J -tt~fil:$ ZJ=,m1tJ 1 'E1ti5J\'i'-oJ=,w.~, 1s *:& 1YH=t* 
~~;ET Jit O :aJt1tE.~~ wu i=p, - tt~fil:$ z J=,m11;1 1 PT 'E1ti5 M ~ z J=,, ~~ z J=, i=p 1¥10 J=, '3 r 
~tk: 203 ~Jl~~!q!1¥J~5m~~, Ji 'E1ti5 N 'i"'ZJ=, faiJJ~ ~mti;l ,NAT LM AT 2, Ji M /J" 

T~~T 2 13t N oz:1f o 
[0041 J -tf1mc:l!m, §x1 N ~ZJ=, fa ih~ ~m11;J:itt1'TOO ~1t, 1fZJ=, fa ih~ ~m1tJ'El:ri5~ 
~~~~fil ~~~=~~filJti=pz.~o 129.Lft,N ~ZJ=, faiJJ~~~ttJPTrofflG 2N ;frp~!q!1¥J~ 
',i;,(--P-::,k 
Jff!11\,~, 0 

[0042J :a~~~1Jtll=f, -tt~fil$ZJ=,tattJ 11¥JOO~{t~lfi~ 2O£~ti5~-fr~fil2O4,~ 

ijjx1tt: 201, ~¥~ ~mttJ 202 EcJZJ=, fa ih~ ~m11;12O3 :l!mtt-fr ~fil 2O41EzJit~~~~ 0 ~ijj 

x{tf: 201 PT 'E1ti5l;;Jf¥ ~!ft, filZJ=fHtl~ J=§ ~lei (application speci fie circuit) , 5mffl 6z.c:F£:ff, 
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PTfflfi:iz~i&t ~ (programmable logic device) , l:1ftL~5L1tf:1=cJ;lt1m~~ E:!!IE!&EtSffi.-8' o 
[0043] ~¥~ E:!!MtiJ 22-L22-2,22-3,22-4,22-5,22-6 PTvU-flo:IJwLA / !mtrt±:11:lm (I/0 

pad) 1=cJ:rf::~1H:lm (power pad) o £~::zjs:Jt1=1Jf~nffifftlITT-tl,l:m$ZJ=,M1iJ 1 filt15/"1"~¥ 
~ E:!!MtiJ 22-1,22-2,22-3,22-4,22-5,22-6, {8::zjs:Jtl:!Ji#*rlhEr.tf:L ~¥~ E:!!MtiJITT~ § 

PT~-~,1:m$ZJtMtiJlITTffl**fi~mo 
[0044] Jlt>7r, ::zjs:Jtl:!Ji ~JnBffU ITTlHffi. 11 pJ ~t15$,t-t{gtBzMtiJ 112, t{gtBz~atiJ 112 :J!lH:lt:liff!lr 
m-~ E:!!tt 11-1, 11-2, 11-3, 11-4, 11-5, 11-61=cJm=~ E:!!tt 12-1, 12-2, 12-30 ~ttt{gtBzM 

tiJ 112, PTIW itm-~ E:!!tE 71-L 71-2, 71-3,71-4, 71-5, 71-6,m=~ E:!!ti 72-L 72-2, 72-3 

1=cJ£tR 11 ~j]io 

[0045] 00 2 ~ 00 13 ~~:;$:Jtl:!Ji ITT- tl,1:m$ ZJ=,MtiJ 1 ITT-mUm:~JnBV□ 0 -flo 00 2 m~, 
ZJt 101 filt15¥t& 10, 1r E:!!m 204, ~~x1tt: 201, ~¥~ E:!!M:riJ 22-1,22-2,22-3,22-4, 

22-5,22-61=cJ-,t-ZJ=,Jai}J~E:!!MtiJ 23-L23-21=cJ 23-3 £i&t=i=r¥tffi. 10 Lo ~¥~E:!!M 
:riJ 22-1, 22-2,22-3, 22-4,22-5, 22-6 :J!{tr.r~¥~t:l!R 202, ZJ=, fa iJJ~ E:!!MtiJ 23-1,23-2 

!=j 23-31irrZJt131~tk: 2030 J1t>1r,~~x1tt: 2OL~¥~E:!!MtiJ 22-1,22-2,22-3,22-4, 

22-5,22-6 1=cJ- ,t-ZJ=, Ja iJJ~ E:!!MtiJ 23-1, 23-2 1=cJ 23-3 £:Wtl1r E:!!m 204 1&:JltlWit{go 

[0046] Jlt>7r, tt*1rZJ=,,l:~Izz 1W, 1:trrZJ=,13 [ ~tk: 203 ITTZJ=, la i)J~ E:!!MtiJ 23-L 

23-2 l:cj 23-3 :tiH~fflfi~00~1,t, 1fZJ=, 101 Jl.~-m-~:W~~o PT:imtlL~fyU-flo:J!i~ 

jt 1~ ~' Et!~ ti~ ~F ~ ~ tt 1¥ f* tt ffl fj z h x1 fa i)J ~ Et! M tzJ 23- L 23-2' 23-2 *1rffl fj O ~ 

W, 00~{-tZJ=, 1011f_ZJ=, JaiJJ~E:!!MrtJ 23-1,23-2 l:cj 23-3 ~;J=15-m-~~m1=cJ-m=~ 

~m;tt~z-◊ffl~1=cJOO~~ITTn~BTL~~~~W~,fr!lt~$~~~0 

[0047] 1:l;:gflO 00 3 ?fr~, VLfR-uJ!¾ttfm 30 l:cj-~1tZJ=, (handle wafer) 40 rZJ=, 101 

ITTL~ffi O uJ!¾tttm 30 pJffU-flOfilt15~tJl:tJf4 ( ~-8'tfJJ), ffl lU,t{gt~_§Jft;:g~ftZJ=, 400 ~ft 
ZJ=, 40 :J!jzgffl~ftl:cj5j[t)E$ITTZJ=,, l:1[vJittEJ§f3£IzWW~, ~ftZJ=, 40 TnITTZJ=, 

101 lOJ§f3£:1JOAEtSZJ=, Et91Jntf o tE-~JnB·WU~, ~ftZJ=, 40 ffU-flo:J!-tEt~~ (bare si 1 icon 
wafer)o 

[oo4sJ -flo 00 4 Jifr~, ;f$p*tf1Ht£tffi. 10 l:1%nx:¥tffi. 11, 1!tZJ=, 101 ITTm1*~It~1i I!Jio 
EBr~ftZJ=, 40 tRd~TnITTZJt 101 JE$5jft, i&PT*1r!ltZJ=,~1' (wafer thinning) 

[OO49J 00 s ~~i~~t15~1tZJ=, 40 !=juJ!¾ttfm 30 ITTZJ=, 101 i&t=i=r~-ZJ=, 102 Lo 

ZJ=, 102 PT filt151=cJZJ=, 101 ~1t;1_ITT x{tf:, Jlt7r, ZJ=, 102 ITT Ja i)J~ E:!!MtiJ 23-L 23-2, 23-2 fil 
Bf~fflfiE!X:00~~, 1!tZJ=, 102 Ji~ -m=~:W~~o tE:;$:~JJffifYU~, ZJ=, 101 !=jZJ=, 102 

zfaJfil'ElJ15-uJ!¾ttfm 30, fil:ffJt:J!iJL ZJ=, 101 ITT¥tffi. 11 :J!i&t:'i=ruJ!¾ttfm 30 ZLo 

[oo5oJ ~ft;1_:!fu, 00 6 ~~y;p*ZJ=, 102 ITTff!H1\.¥tffi. 10, l:1%f&¥tffi. 11 o 1:l;:g, :m:~L~OO 

5, 00 6 Jifr~~B<JizWW, l11t<ff,l:mZJt 103,104,105,106,107' 1080 ~¥±~ITT£, 'Rf­

ZJ=,zfa] f§'fil;J=j!i-uJ!¾t1tm 30, ffl l:1t{gfBz_§Jft;:g%ZJt o 
[0051] Jlt7r, fr ,1:m Z 1W, Z J=, 103,104,105,106, l 07, 108 ITT la i}J ~ Et! M tzJ 23- L 23-2, 

23-2 fil B~fflfi~ 00~1,t, 1!tZJ=, 103,104,105,106,107,108 ?t:!hiJJl.~~ ~ITT~ E:!!~~o 

[OO52J tE-~JJffifYU~, 1:frr,l:m:!i:~ffflasZJ=, 108 PT~ffl~;f$~£tffi.l:1 ~-;tt~&o 
[0053] -floOO 8 ?Jr~, ,1:mzJt lOL 102,103,104,105,106,107,108 J§, y;~~ftZJ=, 40, 
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l2J%fflt~mm1.tJ 4000 tE-~JJffi'fltli=p, PTfroOO 9 Jifr~%fflt-•1tm 50 T~mm1.tJ 400 Lo 
{B ,:;,is: 1R aJJ 3f * p~ IE T Jlt, tE A {tB # JJffi 1Jtl l=P , fil PT lH~ i'if' mt% fflt. 1t m 50 ITT~ ~I, lH~ :itt tr 
00 10 Et1 I Z: o 
[oo54J froOO 10 Jifr~, %fflt-OO~f,t¾Hi 60 T~mm~ 40 Lo tE-~~fJtll=P, 00~1-t~ 
ti 60 £~K-$?t~mm1.tJ 4o, ~K-ITT$5J'-¾x1 @T~¥~ ~m1.tJ 22-L22-2, 22-3, 22-4, 
22-5,22-6 ~-,t.ZJ=,faZ9J~~mt.tJ 23-L23-2 ~ 23-3 ITT{lfii=o 
[0055] t~~. 1¾Llti~mm~ 400, l2J%fflt$'i'~~im:i]t 650 ~ ~im:i]t 65 ~liP~TZJ=, 108 
Z!Jr ITT~¥~ ~mt.tJ 22-L22-2,22-3,22-4,22-5,22-6 ~ -,t.ZJ=, fa l9J ~ ~mt.tJ 23-L 
23-2 ~ 23-3, #tt it---rzJt 108 ITT~¥~ ~m1.tJ 22-1,22-2,22-3,22-4, 22-5,22-6 ~ -,t. 
ZJt faiJJ~ ~m1.tJ 23-1,23-2 ~ 23-3 Lo 
[oo56J fro 00 11 m~, ~ fr:D1¾Llti (isotropic etching) ZJ=, 101 ~ 107 ITT¥t1R 11, l2J%fflt 
$1'-i~ £~ ~ fa] 11 lo fro 00 12 Jifr ~, tJL"' fr ~ :lt 14 Ti~£~~ fa] 111 i=p , l2J % fflt $ ,t-iig £~ m tzJ 
112 0 tEJlt, % fflti'igt~ ~ fa] 111 * tJLA i~fi'da tzJ 112 pJ p)J Jt¥ tR 11 ~ fi5 fttJtA a1 ~ ~:r,jfij. 
J~t!l! % fixJa IEi o 

[0057] t~~, PT l2J-~~rf* (oxygen plasma) JEA~ ~im:i]t 65 i=p, l2Ji~17t~ ~im:i]t 650 
[oo5aJ fro oo 13 m~, tE-#»ffifJtl i=r, PT ~1f±thfil1r-1J(~ fr:D 1¾LltiI z:, l2J1¾Llti$3t~¥ 
~ ~mt.tJ 22-L22-2,22-3, 22-4,22-5,22-6 ~, ZJ=, fa l9]~ ~m~ 23-L23-2 ~ 23-3, i'ig 

t~m1.tJ 112 ~* ~m 204, L2J%fflt[L!] $ 205 0 tE.tlt, %fflt[L!]$ 205 PT f~fi5f~tJ!;AITT ~ ~:Hf-4 
£it-iH~frr!R~¥~~m~ 22-L22-2,22-3,22-4,22-5,22-6 ~' ZJ=, fa i)J~ ~m;y.tJ 23-L 
23-2 ~ 23-3 ~i~~m1.tJ 1120 
[0059J :iw:fi5, tE~ ~im:i]t 65 i=ptJ!;A~ ~:rtfiJ., l2J %nx$1'-ffi-~ ~ff 71-1, 71-2, 71-3, 
71-4, 71-5, 71-6 ~ffi=~ ~tE 72-1, 72-2, 72-30 tE,:;$:#JJffi'fltl i=p, ffi-~ ~ti 11-1 Wtlfro¾ 
~t~~,t.ZJ=,ITT~¥~~mt.tJ 22-Lffi=~~ti 72-1 'fltlfro¾~t~~,t.ZJ=,ITTZJtfal9J~ 
~m1.tJ 23-1 0 
[0060] -t±!.ffJt¾iJL ~~mm1.tJ 400 A~ M ,t.ZJ=,, !J!Llffi-~~tiPT~t~ M 1'-ZJtITT~¥~ 
~mt.tJ, rmffi=~~ff~t~ N ,t.ZJ=, faZ9J~~mt.tJEt1Al=PZ-, Al=P NAT LM AT 2, Ji M 
/J\T~~T 2 ITT N 1j(tf o 
[0061] tEtJ!;J\~ ~:rtfiJ.T~ ~im:i]t 65 fi5, ePPT%nxfro oo 1 JiJr~~ITT-tt~m$ZJtm1.tJ 
lo 

[0062] 7-f(L;i£~ SJJ, ,:;$:1R SJJ ~~{Jtl ITT - ~l~m$ ZJ=, m~~AmLlm:tfi~, pJf~f,t{ttJEli 
im:fL (TSV) ~mITTIZ:~!W, A~ii~d>Iz:a,traJ~mLlm:fflt,:;$:o Jlt!Jr, t§~T1ttJEliim:fLI 
Z:, ,:;$:1RSJJ~d>x14ij-ZJtITT~f-'.l~ff, :ittrmi'!~~t~t%'i,rr: ~o tEmLlm:.ct:fii=p, im.ct:~P~ZJ=, 
ITT$3t¥~,~T~~~~*~~$ZJ=,m~ITTm~W&,~t=iJ~yffi-~~ff~ffi=~ 
~ ti ITT if:&, :itt rm ~y ~ PlilO ffl ~ITT~ 1Jn :K, t~ t%'i 1t $®Jfil& o 
[ 0063 J ti L?fr 3£, 1n rt* R aJJ B l2J ~ JJffi 1¥tl ffl K-fro L , rt A* ~F ffl l2J p~ IE* R SJJ O * R SJJ m 
Rtt*~~i=rA~im~~m*,tE~~~*~SJJITTff~~ffim~,§pJ~~~ITT£Z9J~~ 
~o ~Jlt,,:;,is:1RSJJITT~~ffim§~~fflITT~~~*ffimm~IEITT~~o 
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Provided is a three-dimensional semiconductor device which comprises multiple 
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layers, multiple gate conductive layers, a gate dielectric layer, a drain, and a source. 
The channel layer stack is distributed along the direction vertical to the surface of a 
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dielectric electric field of the transistor on the bottom is uniformly distributed and 
reliability is improved. 
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1. - tir - ~l ¥ ~ 1$~1tf= , fil tr1i $ ,t-ff fit• 5L, $ '4" ff fit• 5L ITT 4ij - -i'fil tr1i : 
~mfil*~.m¥•rtt~*®ITT~~*~: 
$'i'-ffi•FA~$,t-OO~~~fil,m~~mfil*~ITTrum~flFA~: 
•~*~fil.~r$'i'-OO~~~m~~mfil*~ITTrumzoo: 
iiJ t&, 1ft r 1ti m fil tt ~ ITT Tm$ : 
-~.~r$-i'ff~-5LITTffl~~'i'-ff~•JLz00ITTM~*: 
A* , • r fil ITT tBt~fil A lHrti: 1-t!!.lZ !fill 1-t a{} m $ 0 

112 m 

2. P□txlLl~* 1 JiJr3£ITT - fi¥~1*~1tf:, Jt *, 4ij'i"ff1it • 5LJtt-Wfiltr1i>"~ fil~timfil, 
~r~mfil*~r~:tt~~'*g~mfilITTTm$~r-rFAITT00~~~FAITTTm$o 

3. P□t2f1J~* 1 JiJrJ£ITT-ft¥~1*~1tf:, Jtq:i, 1¼Jmfiltt~f1rri1~*®ITT~®* 
~filtr1i~ § m *, ~ *, ~*, !fill*,¥ !fill*, 1AA !fill*, - m *, TI m%, TI m *, /\ m%, J\.m 
Hi & Jt fr'.liit ITT JL fAJ % ~, ~ & fil tr1i ~ § JiJT3£JL f PJ %~ i~ 1-tJ~ fLl ITT~ ,t, JL f PJ 00 % , ~ ,t, 3:~ ~ 
Jl 1PJ00%, Q.\Zif~,t,l~~7HlfilFA ~tBt~fil q:i ,t,ITTfr'.liit00%o 

4. P□txfLl~* 1 JiJT3£ITT - ~l¥~1*~-ftf:, Jt q:i, tElr~* ~fil*-Wfiltr1ir~~ fil,fffit 
fil, ~li1~fil :1I:~~. r¼Jmfiltt~fil1r1ir¼Jmt1 fil, 1¼lmfil,11gmt:~JEfil, 1Jt~:1:i!!1timt1 filt□ 1 
Q.\Z1¼Jmfilft3¥4~ § v ~-~, v ~1-tit4tl/, III--V ~{-tit4m, II--VI ~{-tit4m¥~1$, iJLlP□ 
19--'¥'.s1 Si, ~Fs1 Si,$ s1 Si ,1Jlj:s1 Si ,.s1 Ge,SiGe,Si: CSiGe: CSiGe: H,GeSn, InSn, InN, 
InP, GaN, GaP, GaSn, GaAs ITT fl: - ;fqi Q.JZJt fr'.liit, fjt~:l:i!! 1¼J mtJt ftfil f,j_f3/-79 ~ ~ Q.\Z¥(. {,t 4m, ffl. {,t 
4m :1I:~~. OOtR* ~filfiltr1i~ k t-t3¥4 :fl:~~. tElrt&~ ~fil;f-J ~19$ s1li,::&£i'L::&£~ffl.1-t 
4m, ::&£~a 1-t1m ITT 11: - 1ir mz Jt fr'.ii if 0 

5. -5fifi-fi¥~1*~1tf:ITT*Llm~it, filttW1Jl: 
frff~--'¥L5L~ITTtt~L*~%M$'i'-~flITTffi-ttMFA~ffi=ttMfil~MITTffi•fil 

tt~; 
tLlt:k%M$'i'-i3rFfL, •~aat-t~: 
fraKITTM~*%M~~.~~A~~~Q.JZ!fill~ITTm$: 
fr~R9=1%MOO~k~fil®~mm*~'~&~mfil*~Tm$ITT~~; 
~fftt~~~&$*~*~ffi=ttMfil,ffir$'i'-ffi~ITT~ffl~&aKtt~ITTHD: 
frHD~$E11tt~q:i%M.tlk: 
fr$'i'-~ ti q:i % M $ 'i'-00 t& ~ ~fil o 
6. P□rxfLl~* 5 JiJr3£ITT-fi¥~1*~1tf:*Llm~rt, A 9=1, tLlt:k%M$'i'-131HlzJ§Jtt­

Wfil 1t, fr t-t ~ q:i ~ ~s ~ ~ ~ L>"~ fil ":t-K-1H1H¼Jmfil, 1Jt~~>"~ fil 1¼1 mm rm$~ r • r fil 
ITT 00 ~ ~ ~fil ITTT,m $ o 

7. P□txfLl~* 5 JiJT3£ITT-fi¥~1*~1tf:*Llm~Y!, Jtq:t, %MffittfilZ1WJtt-Wfiltt 
fr~Rrum%M~~FA,tt~~*~ffittfil!!.lZirffi=ttMFAITT~~*~~~filo 

8. P□txtLl~* 5 JiJr~ITT-ti¥~1*~1tf:*Llm~Y!, A*, %M~~sITTW1JJJtt-Wfiltt, 
fr~R~$-aITTtt~q=i*ffl¥l~®/Q.JZffl.~I~%MA~~~~!fill~ITTm$ITTffittfil, 
*~iffittfil fmfrt1~* ffir~~E :!!.lZirx1t1~tA1T~ fl$1JCtA1T (i) ¥(.{,tt□ / Q.JZffl.1-tI ~ 
~ (ii) ~~~tttLlt:kI~%M~~5o 

9. P□t2f1J~* 6 JiJTJ£ITT -ft¥~1*~1tf:*Llm~1!, Jt q:i, %M>"~ fil1¼Jmfil zFo*-W 
2 
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fil~a*fil~*filWM%Mffi.fil;~~*~ffi=ttMm~a~*fil*~WM~ffi-$* 
ffi=ttMfilffl~~$~~~~ffITTfflrmffi•filo 

10. :tz□ *JU¥Ll~* 5 Jifr~ITT-tl¥~1$:H1tf:tLlm1J¥!, ;ttq:i, %Mfflr1&~ ~filz.J§m-tv 
fil trS, % M~ 1&3!J~fc.iU□ '¥ r& 3!J~r& o 

3 

Micron Ex. 1002, p. 512 
Micron v. YMTC 
IPR2025-00294



CN 105374826 A 111 m 

t~#®U§x 
[0001 J ::2is:R~ ¥ffe R.-,f!fi¥~~ff1tf: RAtUm:1fi~, ~JJIJJi:¥ffe R.-,frp - ti¥~1$f¥f*ff1tf: 
R.AtUm:1f1t o 

.:::11::..§§!_-f:±--,l,i 
~ .ffl-1.X/I'-

[0002J jg T r:1J[:gf¥fitff1tf:ITT* &, it Jr. 2t£,izl&nr1iJf R~/J\=tl~l'I.ITTf¥fitff•5r. 
ITT R ~ ITT1fit o ~:tf =ti (2D) f¥fitff1tf: s{J f¥fitff• 5r.R ~fffimf~, {1§ ~ 1lf ~l□-=rtJt¾~ 

~:!:~j(, L;J,~ rxl L;JtAff $ ~ f .jr, (MLC) ~fF O n T 31~~ 2D f¥{itff1tf:ITT~~tu, it Jr. 2t£ 
llff RT Jl~ - ti (3D) £a~ ITTf¥fitff1tf:, Jffitt~~ff{itff•jr,- tl:l'th~l'I.frft~z_t*tJi:~ 
~~*&o 
[0003] Jlf$:l'th, "tm 00 lA JiJr7F, pJ L;J, 1t ,'c1=tit ~_tm-fR$ filii':fil£i1ftig ( fltlP□-1t.1ml□ ffl.{t 

trm ~~ITT$ 1'- ONO ~~ ) : Jffitt 1Hi'u :FH~ ITT ~lj ti I z: xt it ~_t $ fil ii':fil ta~ ~lj ti rnHfi m ¥fr 
:tf f¥{it ff. 5r. =¥ r& (WL) M 1$1f rPJ 5t ~, ¥ 1i r it~ :zz 00 ITT$ ,t-~~ il!Jffi IL ( PT l'i~ it~ :zz 00 
wZ::l'r A~ -JEtt~IJti) ;ftYlJil!JffiIL q:iiJL,f,R$ sitt1#fJl4%JvGtt~ilJm 6A/6B/6C dfrlr WL 
1frPJ~tt$filii':fil~~%m1t~tt~ITT~M,ailifilmat1~~m~mITT$fil~fil;m~ 
~~iii':fil q:i ITT~-~~fJf4 < wtlP□ ~li~@i~Piffl.1t.tt, wZ HF ~Pi.ft.tit), frtt~i~m~ 
mmrMrPJ5t~ITT~®~~u=a~Mq:i~®~~ITTrumm~mm*~fil<~~~k*~ 
fJf4) L;JR.OOtlit~ ~fil ( fltlP□ Ti, W ,Cu,Mo 1#) %m00tlit:!:iii': 8, fltlPDfiltJS~$:i2~J:l1Blttlitf& 
BSG,$-i&:00tlitf& DG,"¥f& WLO ~ WL31,JP1$~t$00tlitf& TSG :¥H~fPJ:f'f't~~IJti~~~@1JJ!tl 
f oo z'.>'r ITT m 1it:1:t•, 1t ~ a ill ~ ® 1JJ!tl oo ITT tBJt 11it * ~ fil ; ~IJ tiii':fil £a *1g * m~ r,m t~ io!I! * ~ 
mJ§~~m:IZ:o~~,ii':fil~~1=Ett~~mrummrITT-$5t~®%mTOO~mz~ITT 
P~~fil ( 00 lA q:tfifr7Fjg 2A), rmffirITTOOm:ttii': 8 ~i&:1=E$~"~~FAZl'sJftjgt~tlJ~tlito 
3 rPJOOtlitmfiJJ□ ~ffst, OOtlitITT:illf~ ~:l:m¾~fiwtlP□$ ifattf,Jf4ITTtt~YlJmtDitlm_t~E%m 
~1,ffi IX' 83~~m$,t-,$ Jf ltkITT MOSFET figJvGITT n p$JIJrmic.)Rp)rf¥{itITTJ2'.$:ij~~ 0 

[0004] A q:t' Po 00 1B ?Jr7F, fr~J:l~ 00 lA tHt ITT - tif¥fitff q=i ( ~JJIJ ~1=Emr& ~mpg ) , 
83r~SrHL~IJtittttxtL;Jg;l,½1Jii-tzf 90 &ITT~IJtim ( !n~OO lA, 00 1B q:t7Fffi TY~mITT¥1i1JJ!tl 
m, {8 ~ g; pl[\ _t PT L;J A~ t"J O. 5 ~ 3 & ITT {}ffu *-4 ) , Jgi fil IL1~ ~~ AT ~filIL ITT IL 1:~ , r :iz!d:l ff 
*ffl~t:l·t~'.>'rM±tf.: (SEG) 1f:r:\':%JvG'.>'rfilr~m lEJ§, fm~*fflJ§00IZ:-t$~wm:tz□ SiN, z 
J§.{t%JvGL~ifa~ffITT00.{tfilo~~~#~~OO&ITT~tt~~~L~ifa~fff¥1=EFffl 
a{]~m l'oJ~, i~IX~¾f¥1=EfiD~ITT5.ii~:l:m, ¾{~fi00fr~tlit~R±m3f, JArmPT:3·t~~ito 

£llf.llAJ~ 
[0005] rn_tJi)r:i£, ::2is:R ~ITT§ ITT1=Er:R:~~_tj£;fi#IZE!xl, tJi:ili-,f!fi{iljjf't~ - fi¥~~ff 
1*ff1tf: R.At1Jm:1fit o 
[ooo6J jg~, ::2is:l5t~-1fOOtJi:~T-,f!fi-il¥~~ffftf:, filtJS$~~1t1*•5L, $,t-f¥{it• 
~ITT~-,t-filM:~mfil*ii,m¥1trtt~:zzOOITT1frPJ5t~;$,t-ffi~fil~$,t-mm~ 
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~fil, n1~1tJmfiltt,i:1¥J11J!tlm5t ~ fil,i: ;8tR1rJ'vtfil, 1:trr$1"'81&~ ~fil-1=J1tJmfiltt,1:1¥J 
11J!tl mzJaJ dffi 1&, fir r1tJ mfil tt,11: i¥J mHw dJJtt&, fir r $ ~ r¥1~ • x a<J t§ 415M ~ r¥1~ • xz 
faJ l¥J ft Ft£ q:i ; A q:i, • T fil l¥J ~BtifilAlHt 1t~ ~ 1t l¥J m tf!L 
[0001J A*, 4ij-i"'ttfit •xJtt:-t!71~IA!S'7r MitJmfil, firr~tJmfiltt,11: r1f dJt:lzt:ti!!, >'r M 
~mfill¥Jffi$~r•Tfill¥J81R~~fill¥Jffi$o 
[ooo8J A*, 1tJmfiltt,i:fffrftn£*001¥1~1m%iicfiltrS:izt § m%, 1f%,~%, ~%,~ 
~%,iAA~%, -m%,1im%,1im%,/\m%,J\m%R.Atli~i¥JJL1PJ%iic, ~»-filtrS:izt § 

Jife:l£JL1PJ%iiciJ& it1~JU ITT~'L' JL{PJ 00%, ~ 'L'l::fifcJL1PJ 00%, ~~~ 'L<Efifc'7r [E fil-1=J~~ti 
fil q:i 'L' ITT tli~ 00 % o 
[ooo9J A q:i, 81&1r M filJtt:-t!7filtrS~~~ FA, r¥,f~fil, ~li1~fil ;{f:izt:l:i!!, it.lmFA tt,11:filtrSitJ 
mft fil, ~17Jmfil, ¥7Jm:l:JJ;JEfil, 1Jt:izt:l:i!!itJmft fillO I ~itJmfiltJ3¥4:izt § v ~.M, v ~f,t~4ta, 
III-V ~1t~4m, II-VI ~1t~4?1J~~~, vU~o3/9•s1 Si,~Fs1 Si,$s1 Si,vl!£s1 Si,.s1 Ge, 
SiGe, Si :C, SiGe :C, SiGe:H, GeSn, InSn, InN, InP, GaN, GaP, GaSn, GaAs B<J{E-,fifi~Atli 
~, 1Jt:lzt:1:i!! it.I :i]t:l:j; ftfil tJ 3¥4 Jg~ '4. ~-it 4m , m f,t 4m d=f: :lzt:ltg, 81& 1r M filfil t!S ~ k tJ 3¥4 d=f: 
:izt:lm, 81& ~ ~fil tJ m1 Jg$ s1tt, ~ ~, ~~ m f,t 4m, ~ ~tt1t 4m 1¥1 ,f=f: - 1ifi ~A tli~ o 
[0010] *aSJHEr£~ T -,fip tl~~12fs:~1t:t:1¥JtUm1fi!, filt!Sffe~I :fttffit•x!X B<Jft 
Ft£ _t ft< {X % !VG $1" 5t ~ 1¥1 ffi - tJ 3¥4 fil -1=J ffi = tJ 3¥4 fil ;Mi AA l¥J ~B tifil !f ,i: ; ~U t!k% !VG$~ i* 
JL, I'[ _¥Jtoill ft Ft£ ; ft. ill a<J ft Ft£*% AA [_lJ_] PS, [_lJ_] PS A lH4: f,t ~~it ITT m $ ; ft i* JL *%AA 
am1rm1fil~~mfil*,l:,~R.~mfil*,l:ffi$1¥J~t1t;:iztfftt~~_¥&$*Jfil~~ffi= 
tJ ·*4 FA , ffi T $ ~ itJ fPJ ITT [_lJ_] ifl'II ~ R. • ill ft Ft£ 1¥J 3f D : ft 3f D Ft£$ B<J ft Ft£ q:i % AA WH& : ft$ 
1"'[_1J_]ifl'llq=i%AA$~81&~ ~filo 
[0011 J A*, ~Uts%JVG$1"¥*ILzfr§Jtt:-t!7filt!S, frft Ft£* [_lJ_] PS !X~fPJ LYrfil±*>'rfil 
rtJmfil, 1Jt:lzt:ltP,,rr M1t.1mfil 1~ $ ~ r• r fil a<J am~ ~fil 1¥11~ $ o 
[ oo 1 2J A q:i , % AA ffi 41 fil z 1W Jtt: - iv fil t!S 1=E 1* JL11J!tl m % AA 15R 1? fil , 1Jt:lzt :l:i!! ~ ~ ffi 41 fil QX 
~ffi =tJ3¥4 fil ITT~ Bt ~ ~15i?:1P fil o 
[0013J A q:i, %AA[_lJ_] ps 1¥Jt!7~JJtt:-t!7filtrS, fti*ILn£$$ill 1¥Jtt Ft£ q:i *ffl-1,tlo I QXm 
itIZ%AAA~~1t~~1tl¥Jm$1¥Jffittfil,*~ffittfilW1=Ettn£q=iffiT[_lJ_]~;QX~~tt 
n£1Aff5t~${X1Aff (i) -1,tlo / ~m1,r,IZ-1=J (ii) ~fPJ~'t1:~UtsIZ%AA[_lJ_]Pso 
[ oo 14 J A * , % AA>'r M rt.I mfil zfr§ * - t'7fil t!S ft ,rr 7J!JtJ mfilttl m% AA ~B ti FA ; ~ ~ ~ ~* 
ffi=ttMfil~ft~mfil*,1:~m15i?:ffi-$*ffi=ttMfilffl~n£$:lztff~~ff1¥J&t1tffi~ 
fil 0 

[001sJ Aq:i, %AA81&~~filzfr§Jtt:-ff'filt!S, %AA~1bt~t~t~5Fo:¥t~~t~~o 
[ oo 16J ~ ~ij* 1st l3}j s<J - ti~~ 12fs:tt fit ~1t:t: ».A tU m 1f i!, x1 Ft£$ s1 ~ ff l¥J Sl2:m Jtt: ff t4: 1t 
~~1t,~~~~~~~~~@W~~n£$~1*ff81rm1~~~~*~'~Wm~m3tto 

1311~iJllli,1 
[0011J ~ T ~ ~ij Pit 00*1:¥:teJiJl 13}j*1st l3}j 1¥ltt*1f ~, A q:i : 
[0018] 00 lA 5f0 00 1B )'gJJ!l~tt:*1¥1-tl~~flfs:ttfit~1t:t:1¥JfrUl¼1.00 ; 
[0019J oo 2A _¥00 2L Jg~~ij*1stl3}j-~~nffivtli¥J-tt~~1*r¥1it~1tt:tum1J1ta<J~~ff 
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!JI ITT iflH~ 00 ; l2J, ,& 
[0020J 00 3 jg{&~~t:zjs:R ~ ~IM1Jtl a<Jc¥~1*Yff*B1tf= ITT fiDWJJJC7': 00 o 

~~~~jj"~ 

[ 0021 J 12), r ~ ~~ rft 00 :ff fa~ 7T> ~ {1: ITT~ IM 1Jtl * t:'HB3 iJ2. ~ * R ~ rt* 7J ~ITT~ 1iE ,& A rt 
* ~f ~, -0 3f T Jqi *Ll fiD ~ ~ :i:m :t\'1H:.e ~{mZ nu 1t 1i ~ W a11*1'f ffl1t M ~ :i:m:l:)J >J 11\. ,m a<J c¥ ~ 1*Yf 
~ff#lzA~m1f~o~~ffilliITT¾,~~ITT~00~~*7T>~~ITT~tig,:::$:$ffi*MfflITT* 
i~"*-", "ffi=", "_t", "r" ~~PT fflr11ttrn*;frrff1tf:~t1Jwc:*LlmIFf o i3:®11ttm~~F~ 
JJ'Jm~ *~FBf'r1FJiJr11ttm~1tt:£atigwc:*umrrf ITT~raJ, 1JZFf wc:fil~~* 0 

[0022] :tm 00 2A Jifr7F, i=E:t<t ~ 1 _t'f:&1JC%JVG EBX ~ fil,A: E!1$'l'ffi-;f-J;flj-fil 2A 5t0$'i'ffi= 
;f-J;flj-fil 2B tigJVGITTt~ttfil:tt,A: 2, VURI Z::iJLl:SZOfilti LPCVD, PECVD, HDPCVD, UHVCVD, MOCVD, 
MBE, ALD,~R,~iM~o tJi::fj¾:t,t~ L A1JMl=iJl2J,filti1*li (bulk Si) ,f*tf (bulk Ge),§'.~ 
tt{*_tli (SOI) ,§'.~tif*_tif (GeOI) WC:~¾A1te.1-t~!f'mc¥~1*1<t~, 1Jtl:SZO SiGe, SiC GaN, 
GaAs, InP ~~. 12J,,&i3:®1mM ITTtli~o 79T l:j:EJJl~B<J IC *Llmiz:~~. it~ 1 {ft:lzt:l:1!!79 
13-litJ M ITT}t ~, fJtl:szo Si, SOI, Si Ge, Si: C ~ o t~ttfil:tt,A:~tig 2 ITTtJfll-:izt § l2J, rtJfll-ITT 
tli~ #_ft_¥& fil;J=i-;frr t~ ti 11' AA : :szo¥t 1t li, 1m 1-t li, ffl.¥t 1-t li, ~F a11m, ~~ jxJIJ 1i 7GJE%1m 
(D LC) , ¥t 1-t if, ¥t 1-t 'ft§, ~{:f: - ;fqi ,& ;it tli~ o ffi - tJ 111-fil 2A A~* - *Llt!k:izt t~H1:, ffi =ttfll­
fil 2B A~ffi =~~:izt~ tt#H ~ ~ rffi-~~:izt~tt o i=E:::$:R ~-'l'1it:izt~IM~ *' ,A:fil 
~ tig 2A/ 2B ITT tli~Wtl :szo ¥t 1-t li l=5 ffl.1-t li ITT tli ~, ¥t 1-t li l=5 $ a1 li WC:~ F a1 li ITT tli~, ¥t 1-t li 
WC:ffl.1-tli ~~Fa11wtITTtlig.~~. ~{i:l:1!!fil 2A 79¥t1-tli_ftfil 2B 3/9ffl.1tlio i=E:::$:R~-'l'1it 
:izt~IM1Jtl *, fil 2A ~fil 2B 1=E1_.'rrd!~t!k~1tf:ElX~i=E¥t~~-=r--=r1!*Llt!k~1tf:r A~~:kITT*Ll 
t!k:izttl rt ( fJtl:SZOAT 5: 1) 0 :sz□ 00 2A Jilr7F' t~ttfil:tt,A: 2 _¥&filtix ~ fil,A: ITT 7 'l'ffi-tttll­
fil 2A ;fO 6 'l'ffi=tttll-fil 2B ( mep 1Jt:izt:l:1!!t~£tfil:ti~ 2 J:00$jgffi-;f-Jf4fil 2A) , § 1'tili PT 12), 

'f&~Yf~~•x*'l'~~~~~A~~§ITTtt~fil:tl,A:o 
[0023] :szoOO 2B Jifr7F, *Llt!kt~ttfil:ttil: 2A/2B %JVG¥>RJLWC:11Jtt 2T l2J,kx.11Jm!K:isio :izttl 
*fPJJ=f ·t1:*LltiI z:, 1Jtl:szo:iztffl1wt#l~ (CXHYFJ1JJVG#\i1tt:?:) 11:jg*Lltik=( f*ITT~ ~~1*-=r1!*Ll 
tiWC: RIE, ~HfPJr*Lltit~ttfil:tiil: 2A/2B %JVG$'l'i~HLWC:Y¼Jffl 2T ( 1n1't00 2B ,fx.7T>l:H-'l', 
1s ¾~133F_t PT l2J,ttf TIITOO *r¥tt$'l', xi mr$'l'YffitB•x), 1'i_¥•Illit~ 1o fffr 
:t<t~ 1 *ffitJJ:riITTi1Jtt 2T a<Jt!Gffi%~1=iJl2J,jg~%,7J%,~%,ITro%,c¥ITro%,~ITro%, ffi 
%,1i:ill%,1iffl%,/\:ill%,J\.:ill%~~*;fqi Jl1PJ%~o 11i1ii±~ITT¾, 1n1't00 2B Jilr1Fi>RJL 
2T A~~H1mtiM,fEt¾~l33F_tEl3f*Llt!kIZ::13~*Ll,;itflJ!tiM:imffil=iJl2J,A~ o. 5 ~ 3 &ITT{ffiui4, 
meP1>RJL 2T ~$ ( •Illit~ 1 TN$) 'OO:&l=iJl2},/j,fJN$'00:& ( mep~J:mfil 2A *:rf DJ'[ 
1£) 0 {ft:lzt:1:1!!, ¥>RJL 2T ITT r,§1 '00: bt:kr~T 5: 1, {ft:lzt:kr~T 10: 1, ~{:!jg 20: 10 1Jt:izt:t1!!, 
*ffl HDPCVD, UHVCVD, MOCVD, MBE, ALD ~~%{1:5tOJ5pfrql:ffiE$ B-!3tfITTiJL;fRIZ::%JVGt~£i1f' 
Mfil,H*ffl*fPJJ=ftt~~IZ::*~*fW*&tt~R2TOOM~ffi~1'iW*~rrotigJVG00 
:r&wc:~15iH? fil 3, AtJ M1Jtl:szo:izt 13 $ ~li,~Fa1li,¥t1-tli, ffl.1-tli, ffl.¥t1-tli, ~Fa11m,~~ 
IXJLl1=13cIE%1m (DLC) ,¥t1-t'fiL¥t1-tt§,~{f-;fqi,&;lttli~, :ff _ft100ti:r& 3 ITTtJM~~rffi-;f-J 
14 fil 2A ili ~ ~ r ffi =tJ 14 fil 2B, M mHJi::1j¾~ :k ITT *Ll t!km; 1l ·t1: o tt ::;$: R ~ -~'1it:izt ~ IM 1Jtl 
*, fil 2A 79¥l 1-tli, fil 2B jgffi, f-tli, fil 3 79 $ a1li o 
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[0024J :ti□ OO 2c Jiff~,ft¥jjHL 2T !1£ff!Ht!I£ 1 q=ilf;fvZffitim 4o 1JU:ti□1Afr¥t1,tlo / £1,ltffl.1,r.I 
Z::, mena15¥t ( 1JU!i□15 02, 03, H2O, CO/f'¥¥l1-ttt~1*) l0 / £1,1t15ffl. ( 1JU!i□15 N 2" NH3, N2O, 
N0,N02~ffl.11!~ 1*) ~m ( fil pJ 12)_73:l:>Jfil 15 O,N 1¥J~m) q=i;i£frjJQ~!ZtfJ. ( ~!ZtfJ.1lili&1JU 
:ti□ 600 ~ lOOO°C '1Jt~ 700 ~ 9OO°C 'M1.i 85O°C, !ZtfJ.StfaJwu:ti□ lms ~ lOmin, 1Jt:iz!; 2Oms ~ 
lmin, M1.i 5Oms) , 1fJ~lstHL 2T !1£i'flHJiltl¥Jtt fl£ 1 * ffifN¥t1,tlo / £1,ltffl.1,r., %fvZ~1'3t~ti JW 1¥1 
ffitim 4,1Ju:ti□ ¥t1-tiLffl.ftli£1,ltffl.¥t1-t1t~L a.uttt:fiq=i, rn-=r1mutt 313{]f5iHP,ffitim 4 ** 
~_tfil~±*®¾~ttJ1£1~tztRM,rnJJtattJ1£1~Mrm1¥Jffi-ttMmuzoo~ootzt 
%fvZT~~{tfl,\t~ftl¥1m$,m~ffittm473~¥(~IZ::IDfvZl¥J~·~~~o~JJt~~,~ 
:frfi¥t ftl0 / £1,ltffl. {tI Z::PT LlffeXY' 00 2B 1¥J~Llt!i!I z::xtit fl£ 1 :R001¥J~Llt!kt~19J, :JJ!¥%J§ti7r fil 
±*St ~ffiAAPB* &:11:ko 
[002sJ :ti□ 00 2D JiJr~, *~iffitim 4, ait fl£ 1 q=t ffir AlH4H-tfl,\t~ftm$ 1¥J[_ll_] PB 4Ro fit 
~*~ ~tt.~Llt!i!I z::, 1JU:ti□ttx1¥titliffitim~m dHF C ~ff HF WJUK1W1ft) , dBOE ( ~fff]i 
ff~Llt!i!JfLl, NH4F ~ HF 1IB'217k1WYft) , -ttxtffl.f-tliffittm~m ~~Wi, -ttx1ffl.¥t f,tli~ffl 5.¥Wi 
( 11J1tlmi,11~Wi) ~5.¥¥lf-t:1fLl ( ~¥t1J(,*•1k1w~) 1IB'211W¥ft~o 1Jt~:l:il!, *~iffilifil 4 ~~ 
m-#*~iT1!J!tl:ri 3o tt::2is:R~5j-fft~~Jmi:1JUq=i,*~iffi1ifil 4 st::;r-*~i'f!J!tl:ri 3, W¾i:5R 
ffi~J§~*~ffi=ttMfil2B~-#*~oEl3rffitt~4A~~~fl,\t~~l¥Jm$,~Jlt*~ 
ffitim 4 zJ§ ffi r 1¥J[_ll_] PB 4R, LlRM r mi¥Jffi-til4m 2A filA~;t§@l¥J'f4!f,r.fi,\t~ f,r.1¥Jm 
$0 

[0026J a::2is:R ~ 5j-1Jt~~,00i;wo *, PT Llxt•a 1¥111 fl£ 1 $1JC c wu:ti□ 1!:Lf1Afr 10 1JC Ll 
_t) 5tlHAfr (i) ¥tf-tlo / £1,ltffl.{tIZ::~ (ii) *~~·ti.~Llt!i!IZ:: ( wu:ti□ tsrrd!Mt!i!) ,!i□ Jlt 

IDtvZA~~f,tfl,\t~f-l.m$1¥J[_ll_]pB 4Ro 
[0021J :ti□ oo 2E Jiff~, a [_ll_] PB 4R ix~~ _t Yr M ± *Ji£ w ff 1tt: 1¥1 i'AJ m:m 1Eo wu :ti□ *m 
MOCVD,MBE,ALD ~IZ::, ~tl·ti.Jr fil±* (SEG) IDfvZYrfiliAJil!fil lE, m ft#,f11Wff.5L q=i fl£$ 
~1l (BS) si1*tr1¥1riJil!!Xo :Y'rfilfil lE tiJWPTLl~ttfl£ 1 ;t§~,WU:fiD:l:>J73 Sic tt::2is:R~5j 
-,t-1jt~~ Jmi: WU q=i , Jr fil iAJ m:m 1E ti l4 PT Ll ::;r-~ r it Ji£ 1, wtl :ti□ 73 v 1i!k, I II -v 1i!k £1,\t II -v I 
Ji!k1-t,g-!fia"F--B'1*, ffi!i□ SiGe, Si: C, Si Ge: C Ge, GeSn, InSn, InN, InP, GaN, GaP, GaSn, GaAs 
~RA rn.,g-, Ll iiB.¥ ~ 1Jrt>=f'frf$ $1~ ~ !Jgl9J fJ~jJ o :ti□ 00 2E Jiff~, fjt~:l:il!, 7H!fil 1E J9l $ ~ 
ttttfl£ 1 Tm$, jf;i£-;tl7~r-fl£$1¥1ffi=ti3¥4fil 2B 1¥JJPI$, El3JJt1f1~Mtt%JvZl¥1!1£$~ 
1lsi1*tr A~ L ~1iJm:, iiB.¥A!Jgi)JfJ~jJ o 
[0028] :ti□ 00 2F Jijy~, *ffl PECVD, HDPCVD, UHVCVD, MOCVD, MBE, ALD ~I Z::, tt¥3!Hl 2T q=i 
*~m~IDtvZ&mffi•*~5~~il!~Mo&mffi•*~5filM$,t-~m(OOq=i#*•~ 
t;r- tB ) , WU :ti□~ d> fil t!S p~ ~ fil , #fit fil , p]. 1~ m , Pli 1~ m 1L t~ t~fff!I! ~ :JL 2T 1!J!tl ~ 1¥1 §'{gt~ fil :l:l ~ 
2A/2B, p~~ filM3i!it3!HL 2T q=i ,t,$ra~#t~fff!l!J§ttm:f.Rl¥11AJm:m 6 0 Aq=tp~~ filfilt!S SiO2£1,\t 
~ k til4,Aq=i~ k til4filttfB::;r-p~fffl.f-l.1?JJ C wu:ti□ SiN, AlN, TiN) --~~-1-l.1?JJ < ±~73 
i'i'iLlJJ!kl0~ij ~~~5L~¥tf-l.4m, Wtl:fi□ MgO, Al2O3, Ta2O5 , Ti 02, ZnO, ZrO2, HfO2,CeO2, Y2O3 , La2O), 
w.•fttria ( :ti□ SiON ,HfSiON), t~ttlif:ffi¥(f-l.!ria ( ~tl:fio PbZrxTi 1_xO3 (PZT) ,BaxSr1_xTiO3 (BST)) 
~,~~filPT12J.¾_t~ttM1¥J•m~~fl,\t$fil*~~~o#'fflfil¾A~~MW~~iJl¥1* 
Jmtil4, WU!i□ Si ON, Si:-L HfO, ZrO ~RAtll,g-, ~1-¥:PT 12J.¾_t~til41¥J·fil~~fl,\t$ m:1:t~ 
~~ommmPTLl¾¥tftli,.ftffl,¥tit~~*JWMMl¥1*fil~~fl,\t$fil*~~~ott::2is: 
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)tS}j ~'1'~iffii:flftl q=i, fflr:tlktB£%:l:iii:~;MJ 5 flJtl~D~¥t1t.li, ffl.1-tli, ¥t1-tiHlif&ITT ONO ~;MJ o fflr 

~ffi-*ii:~;MJ5~~~7~~2TITT00~,~$fr*Mm1E_tITT$~~fttt*~~tt~ 
ts~ [)i]L~JJR&r ~m lE, Ll ~Fo~&r fil:"±.-tf}¼J:u[Ji]T ffl 0 

[0029J IDr&1¼J:i1[m 6A z1ruJtt:~w1::E~tmfiltrS%r&1¼J:i1[f1 FA c *JF 1:±:1 ) , 1t mr~=iJ Ll filtJS-'¥'. 
sift, ~!==sift,$ sitt, 1%1sitt,-'¥'.~'\:f, Si Ge, Si: C, Si Ge: C, Si Ge: H ~¥~1;t;f,tf3.j., J=!:lftFo 

ii tLl ts ITT 1~1? FA Ll & * ** ~ ffe VVf9' ITT fix :tt m , ;tt J!J & flftl ~□ ~ 5 ~ 10nm o M!Fo * ffl MOC VD, 
MBE,ALD ~IZ::tt%:l:t!!%f&i¼J:u[m 6A, ~~ Tfflr:tlkt~£%:l:tii:£a;MJ 5 ITTflJitl~Ll&&rfilm 1E ITT 
Tm$ ( ~¼Jil[m 6A~¥~1:t;f-JJp1, ~5'rfilm 1E si:t~ffi~;f§~~ffl:ifl:) o i¼Jil!m 6A;f-Jf3.j.pJ!?J ~ 
lWJi}lJ:u[f-f m:t§ ~:l::g~ 13 _t~;f-tf4, -th PT Ll~ 13 ;tt{m v ~' II r -v ~~ II-VI ~1t.it-4tz1¥~ 
1;t, -i,;j~·~□ GeSn, InSn, InN, InP, GaN, GaP, GaSn, GaAs ~&;tt~liit o fr:;;fs:JtS}j 00 2F JiJr~~'l' 
~MEflftl q=t, *=i¼J:u[m 6A ITTVVfR1n:t~fij)$:l:JOiS:JUt 2T ITT11Jitl~rm%f&:nA~~~p,~ 6B ITT 
q=i~tt%oft:;;fs:JtS}jOOq=i*JFtBITT;tt~~iffii:~q=i,~~~:i1[mMITTm~1J~Ll~~~wfij) 
$:1:Jn't::JUt 2T, %f&~,t,,t£,~ 1Ld::f,~w~,1Yl;,f l:kJ:l:j3iS§:~£%~ ( *~t±:1) B<Jt:~ 1L' - 5'r7Ha 
tiJ o i¼Jil[m 6A Et<J7-K ftltffiITT%~1=5:JUt 2T ~1rJ# _a 1:it~:l:t!!:tt%, PT Ll~~,t,ITT~%, 15%, 
~*- rnIJID,¥rnIJID,mrnIJID, -mID,nmID,nmID,/\mID,J\.mID~~*trr JL1PJID~, ~ 
w:n_t~JL1PJID~m1t.1ijJLls<J~,t,ITTlf-~,:rm~£a;MJ c * _a;ttl:kJ$PTLl:tj3iSt~£%m) 0 1x~ 
:l:t!!, x1 r ~ 1L' ITT tt ~¥¼] il[m 6A ~ ;MJ , PT Ll Jt1: ~ ffe fr ¥¼1 il[~ 6A l7'J 19Itl :l:j ft§'.~£% IWi ~ ~ 6B, flftl ~□ 
Btt LPCVD,PECVD,HDPCVD ~IZ:%f&flftl~□-1t.li;f-tm1s<Jm 6B, fflr3t~,§:B£%#!Wi~¥¼J:u[ 
~6Ao 
[0030] !l:l::Fo,fri¼J:u[FA 6A Tm$m19-iffi!R 6Co 1:it~tm,*ffll:5¥¼J:u[FA 6A;f-tm1:ffi~~w:t§:ifl: 
( flftl~D ~ Si ,f§:ifl:ITT1tm1~1==s1 Si,$si Si, SiGe, SiC ~, Ll~f,t!{ififlsi~ffi~ITot~~~rlit-=fif 

3$,Mrm~~-~~#ITT~Mtt~)ITTttm1m~fr~ffl2TITTJm$rm%f&~~~#-~~ 
1:t~s<Jtm IR 6Co 13 rt,~□~~ oo 2F JiJrJF~~, t¼Jil[m 6A ~~~:tj3iSITT~,t.,£a;MJ, IJ!Llt¼Jil[m 
6A fr~'1"'~1tf=Tm$ITT$~1J!Ll;M)f&;t§EITTlm!R 6C ffi13cfmlV!5'rITTrilIRm~w#lo fr:;;fs:JtS}j;tt 
1m~iffii:flftl q=i, iil!R 6C-tBPTLl:n~~-~~ffl.1t.lm,~~li{t4tzl, flftl~□ w, WN, WSi ~f:f~5frp~;tt 
tliit, :ttJf&~¥t~i!krmfrJYi$%f& ~ ~~~~-{tf=o 
[0031 J ~□ 00 2G JiJrJF, mt9-tB£%m 7 #f:l:B {t, tLltS$il\ff1~ 1 ;fO§:B£%m*ii: 2 flJitl~o * 
ffljj}tj*, ll~H*, f'f' ~ Ep)mlj, CVD mt9', ~ffi~--{t~I Z:, fr~'1'~1tf= z.__t%pjz§'.tg£%m 7 ( flftl~□ 
mfaJ1tm1~, ILD) ,;f-tf4flftl~□-1t.li~11£ k ;f-tf-4,11£ k ;f-tf4filtJS{8~p~r~:tJ111£ k ;f-tf-4 C flftl 
~o157¥~~w$~J:::fITT~:tJL~it~?JJ) ,3c:tJL11£ k ;f-tf-4 ( flftl~D3cJE%~ffl.tiHJL$~liJfflffl.tiEJ, 
#ClifEz~, BSG, PSG, BPSG), $:JL11£ k ;f-tf-4 C flftl~□=a •m (SSQ) ~$:JL11£ k f'1-*4, $:JL 
=¥L1tli,$:JL SiOCH,t~ C =•1-ta,1~ F $:JL3ck%~,$:JL~lxJIJ:P- ,$:JL~;tfl~it-4m) 0 

1ft~:l:t!!, CMP f:l:B{t ILD 7 o lLlffl:3/ttLlH5lt11HlOO% ( *~t±:1) tAff *~~'ti.tLltiIZ:, f&?jz 
~1itLlts ILD 7 ,§:B£%m:ttii 2A/2B, 1[_¥$il\ff1~ 1, %~$1'~H:rf D 7T, # _a~at•a 
T tB£%FA:l:1[,i: 2A/2B ITT11JIU~o frfffiOO ( *JFt±:1) q=i, $'1'~1i:rf D 7T ~4ttfi1~4ij~'1'~1i 
y1g:i1[ 6A/6B/6C, flftl~□ 4ij'1'~1ii¼J:i1[f:l:)JJl~ 2 ~ 6 '1'~1[:rf D 7T tfii~J!Jilio :rf D 7T ITT~ 

00%~15J Lll:5i3!HL 2T ffl~ o 
[0032] ~□ 00 2H JiJrJF,~t$'~i.~[)i*=1t-*4m 2Bo ~ffl*~~'ti.tLltiIZ:,~[)i§:B£%m* 
ii: 2 q=tITTJiJr~:m=1t~4m 2B,1R~ffi$'1'*~;f-tf4m 2Ao :tlzfflm 2A/ m 2B ITT1tlv1~~, PT 
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CN 105374826 A 6/7 m 
12J,:izttli1iH!Jm;tt~l2J,~IPJ ~ttttl!*Lltt*~ifil 2B o Jl~:l:il!, xtrfil 2B ;tJJmrm g, ttx1.1-tli 
;tt Jm * .t1X HF ~ Jm; ttifi, tt xtm 1-t li;tt Jm *J=IH~H~WflM tt ~~, tt xt $ si li~ ~F ai li;tt Jm *ffl 
KOH~ TMAH W5sHiwxMt9!~o ~?'hF~=iJl2J,ttx1~Faiit,DLC w~~;ttJml¥Jfil 2B rm½tffl•w~ 
-=r-=i=1t*Lltt, 1t1i o l=J c &.@%nx/=t~rm1an±1 o *~ifil 2B z.J§, 1=E$~"'*~;ttf4fil 2A zJa:i 
ffi r T ti IP] ( f fr T 7fj ~ * 00 1¥17j( f 7J IP] ) 1¥1 $ ~ [_l!J ffl 2R, 12), ffl Tl~ J§ % PX 1~ mLl ~ t1L 
[0033] ~J§,1±:ffD 7T ~fflH1~ 1 9='%PX~ffl1EHR lSo ¥Ll:tzo:izt;ffl~-=r11:AIZ:, §x1 
11£ 1¥1 ~ I'H± AH~ 1 ~ ff!Hi PX T $ ~ ~ ffl ti! t& 1 s, l2J, Lt 1:ft :izt; ttl! :lit~ :W 1=E * 00 % PX::&~ li 
1-ttm ( 5K:7Ft±:I) 12),pfH~*OOt~fu!R~PiL :'&~li{t~f?itl:tz□ NiSi2-y" Ni 1_xPtxSi2_y" CoSi2-y~ 
Ni 1_xCoxSi 2_y, ;ltq:i x :l:?J::kr O /J,f 1, y :l:?J:ATWT O /J"T L ~t)![X lS l=J1,J~Jl~/f-~1¥J 
-~~~,ftttffi•ttMW*~~~~*~,MW~r-~~~~%PXT-~1¥J~~-=r~~o 
[0034] :tz□ OO 21 JiJr7F,ft?'HJl;fil lE •atl¥111J!ti~_t%PX§'e£~filo 83rft00 2E q:t)'Hll;fil lE 
J]l$r,§jr~r~B{]*=tt*4fil 2B, IEl!lt*~iJiJr~*=ttf4fil 2B z.J§OO 2H ~~$1¥1:izt;tlai 
~ rg xt @1¥11tJ :lHfil rn 100u ~• ata [_l!J ~s 2R q:i , :tz□ * Fo ~i 10~m JvZ ::&~ ~ 1R1JW ¾1t1i r r fil 
½ttl8tlk (BSG) I'H~t~fu!!!;;tJ:l]tfil lE, IEl!ltfffl~i!J!?'Ht!!%PX§'e£~filo ft*Ra)j~~fjt:izt;~Jlfil 
f?itlq:i, Brtm•iti□ I ~mffl.1-t,~1-t."¥=-1-t, 1±1tJ:lHfil 1E 11J!tl~%PXT fflr~fil:izt;tlai~rg 
l't{J,ffifr;t&§'e£~fil ( *•JttJFt±:1, W¾l=J*~;ttf4fil 2A 7Ft±:\79~1~PX~1*) 0 ft*Ra}j~)'rEf{J 
1:ft:iz!;~JWEfJLl q:i, aoo 2H JiJr7FIZ: 9=':FFT-~~*~*=ttf4fil 2B, fJtl:tz□~&*Lltts1ra:1~~1~ 
*Lltt~&,1ffi~$7J\.*=tt.*4fil 2B J:%ffi1=E8t&te£~~ 5 l¥Jf1J!ti~_t ( 00 2H 9='5K:7Ft±:I) ,:tz□ 
!l:t PI l2J, 3c fffl 00 2 I Jifr 1F 1¥1 t!J! )'r 8 t& §'e £~ fil % PX tl71Jl, rm l'H~ :f:Ll ffl 3:% ~ 1¥1 * =tt flj. fil 2B f~ )1g 
SBG 1¥18tlkte£~fil o 
[0035] :tz□ OO 2J JiJr7F, 1±$~[l!Jrl 2R 9='%PX8~tlk 80 8~t& 8 PJl2J,¾$aili,$ sitfli, 
~:'&~, A q:i:'&~PJ filt!S Co, Ni" CLh Al" Pd, Pt, Ru, Re, Mo, Ta, Ti" Hf, Zr, W" Ir, Eu, Nd, Er, 
La ~:'&~-M "~~®:'&~1¥Jif:'&12J,,&~®:'&~1¥Jm1-t4?'J, 8~t& 8 q:tJ:EPJtfJ:~~ CF" N, 
0, B, P, As WJL~ 12), i,Jjlfl-=µJ}JB!§~o 8tlkft Jv1fil 5 !58~t& 8 zJa]iEfft:iz!;fttl PVD, CVD, ALD 
W~tJt7JY!%PXn§J k ;ttf4~m1-t4?ZJl¥Jpll:f3fil C 5K:7Ft±:I), mft4?ZJttm1fJLl:tzo)1g MxNy" MXSiyNz" 
JvtAlyNz" MaAlxSiyNz, A q:t M )1g Ta, Ti, Hf" Zr, Mo, W ~ABX~ o ~t-¥::1:t!!, fil 8 PT 12),¾.filia 
tiJ ill PI i2J, ¾ $ ~ :1:'i ii: tHJJ o 
[0036] :tz□ OO 2K JiJr7T>, {=[:ff D 7T q:t:l:ifEmPXti!IX lS 1¥151 t±:l~tlJ 9o fJtl:tz□ :5t CVD ~-1-t I 
mitIZ:%PXffi.ttMfil#~IPJ~tt~~*~~$Kt±:lti!t&lSITo%PX~~Ml2J,m~l=J~ 
~ ~;t& 8 'f;Ift~, ~J§fttt MOCVD,ALD,~R,i'.ff!i~fWI Z:%JVG:'&~;ttf41¥Jti!tlk51 t±:1~ 9B, ::ltt-J 
J:v11Jtl:tz□ :'&~, PJfiltrS Co, Ni, Cu, AL Pd, Pt, Ru, Re, Mo, Ta, Ti, HL Zr, W, Ir, Eu, Nd, Er, La 
w::&~•m1,mz~®::&~1¥Jir::& 12),,&~®::&~!¥1~ ~mittm~~ ~•ittm O 1Jtm;;ttl!, cMP f 
:f:B{-1::51 t±:\~ 9A/9B H~$K ILD 7 o 
[0031J :tz□ oo 2L JiJr7F,*Lltt rLD 11i~•at1ilix 6D,tl1E!551 t±:1~ 9 ~1~B{]ttf4mPX1*£~ 
5 I t±:\ £~ 10 (BL) o ~ft~ Jfll l¥J :ff {cf: tfU f~ 00 :tz□ 00 2L JiJr7T>, ~ 5frp - ti~~ 1*:ff 1!:f: , fil t!S $ ~ tffit 
.jr;, $~1'f1it•x1¥J~~~"-filt!S dtJ:lHfil6A/6B, lfr~HrH~ 1 *001¥17JIPJ*~ ;$1'fe 
£~FA 2A l=J $~tBlHR~ ~fil 8 (8 :BSG ( ~$:izt;tlffltlk) ,8 :DG ( $19:ffltlk) ,8 :WL ( '¥~ WLO, 
WLl ~ WL31 ~ 32 ~) ,8: TSG ( J91$:iz!;1lfflrtlk) W), lfrlff;)t}:l]tfill¥J11J!tl~j: W filii: :ffltlkfrJm 
fil s, 11tr$~filra:i~e£~fil ~1tJ:lHfill¥111J!tl~zJa:i :tmt& 6c, 1iLrrtJmFA a{Jrmw ; 12J,,&1)j1Jk 1s, 
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CN 105374826 A 1n m 
1ftr$'1'1¥1it J¥i.xl¥1t§~~W3'1'1¥1itJ¥i.5LzJaJ 1¥11tn£ q:r ;~ q:r, • r ~1¥1t~~~~ 2A Ji«tqi;ft 
Q,!ZrnIJ{tl¥JftrlllL {ft;lit:rth, H Ft£ 1 --1.Ji« ,,~ filitJ:iH~ lE, 1ftri¼JJH~ 6 r1f O nt~t!Jffti?t:rth, 
,r~filftg:i]t~ 1E r,§JT•r ~1¥1fflrtR~ ~~ 8 (8: BSG) 1¥JJgitf!L ~1m*~l¥JftflJ.;f□~m~1iE:tt□ 
IZ:1f~$5tJift:i£, 1=E.tft7G¥}~;i£o 
[ 0038 J :tt□ 1±1 3 Ji)r ~ , x1 T L ~ r ;12!; 1l ff , fr~ m ( ~ rnII m ) Jtt ff~ {,t, pJ l}JJ[,lH!fLl fijJ ~ E=E!Jm 
m~~@~~r;lzt;~fffflr*~l¥1~~~~5t~,MWmr,§JPT8tto 
[0039] Jlt,r~' *~tu ~~T ~{P'f1-'¥~1¥1itff 1¥1 J¥1.5L * **ff 1'13£, {B ~-tf~j~J=llr*ffl -
tt!J-'¥ fflr. 7L * ' ~Ji~. 7L * ~ 1¥1 ;12!; 1:¥ ff 1ft f,t 0 

[ 0040 J * ml* 'it S}j 1¥1 - tt-=F ~1*H1it ff 14 JJz. ~ r'3rJ m1f tt, xt Ft£ i'w ~~ff 1¥1 ~ m * ff tqi; ft 
mz rnII it, 1l,1J r'1Ll fiD :isi ~ j:h i~B.¥ :}~@rffi 1f 1f Ft£$ si ~ ff fflr1r ~ ~ j:h :l:)J ~ 53'-~ , 1'A rffi t~ r,§J PT 8 tL 
[0041 J 2"ff B~!l~~-1,mz$'1'~wu-t1:~m'Ewui~S)j*'lz S}j, *~Ji~tt:#J~ff! PT ~~□a~x~ 

M~*'lzS}jffimW~ff#~~Q,IZ1f~~~~ili*#~~l¥1~~~~~1f~o.tft*,~~0 
Hl¥J~~PT~ili~$PT~~r~~~%mztt~l¥J~~ffrr7F~~*'lzS)jffimo ~.tlt,*'lzS}j 
1¥J§1¥J7F1=Er~~1±~~fflr~~*'lzS)j1¥J•~~m'E1f~w0H1¥J~~~m'E~,w~0H 
1¥Jff#~~JJz.~~m1f~~film~A*'lzS}jffim~l¥1~«~m'E~o 

10 

Micron Ex. 1002, p. 519 
Micron v. YMTC 
IPR2025-00294



CN 105374826 A 

ikfSG 

I -s 
f---------S-!'DG--------11116j 

2A 

2A 

s:WLi..c'.J. 

"'"' SL 
f-----------------1111 

&WLO 

2A 

8:::DG 

2A 6A 

00 lA 

2A 

lB 

lA 

18 

2A: 

211 

28 

00 2A 

2A 

8iDG 

2A 

f).:C 
SL 

lllt-----------1 

2A 

S::DG 

2A 

2A 

11 

1/6 m 

5 

2A 2A 
6B 

8:DG 8:DG 

2A 6A 2A 

s:8s91- '\. I 8:BSG 

l 1E 
!A 2A 
\. / --

1 

00 1B 

iA 1A. 

1B 

2A 

2A 2A 

28 

:i 2B 
f---------------j 

2A 

28 

J.A 

2B 

2A. 

tB 28 

2A 

00 2B 

Micron Ex. 1002, p. 520 
Micron v. YMTC 
IPR2025-00294



CN 105374826 A 2/6 m 

ZA 2A 2A 

2A 2A 2A 

2B 

ZA 2A 

28 2R 

2A 2A 2A: 

28 28 2R 

2A 

2T 2B 28 

2A 2A 

28 1B 

2A 2A 

2J3 2B 

2A 2A 

00 2C 

2A 

2B 

2R 2B 

2A 

2B 2B 

2A 

2'.f 2B 

2A 

2B 

2B 2B 

2A 2A 

2B 
1E 

ZA ZA 

00 2E 

12 

Micron Ex. 1002, p. 521 
Micron v. YMTC 
IPR2025-00294



CN 105374826 A 3/6 m 

!A 

2B 

2A 2A 

f------
111
-------1111 j 2B 

lA 

2B 2B 

2A 

;,B 2B 

2A 

2A 2A 

m 

!A 

2B 

2A 6C 

2A 

'2:B. :lB: 

1:A 2A 

m 

2A 

7T m 

2A: 

1B 2B 

6A 2A 

211 .m 
IB 

2A 

00 2G 

13 

Micron Ex. 1002, p. 522 
Micron v. YMTC 
IPR2025-00294



CN 105374826 A 4/6 m 

I 1 I 
I 2"A 

I !IC II 2A I 
2R Ii 2R 

I 2A 
5 

II 2A l 
6 6 Ii 

1, l;ii 

I 2A 
!I 

2A I 

II I 2A 2A I 
7J 6R 

I 
'TT 

I 2A 2A I 

I 2-A II 1A I 
!I 

I 2A 6A Ii 
.2A I 

1E 

I 2A 2A I 

~ ~ 
t 

00 2H 

I 
i 

Uc <i{C '2A: 

IR 2R 

I 2A. 
'S,.5 

:?A I 
6 1• 

' 
I 1A 1A 

I 2A 2" 

1T 61' ,7:T 

I 2A lA 

I ZA 1A 

I 2.•. 
~- 2A 

J 
1E 

l 
I ,Z;i\, , " 

ZA 

~ ,,;,/ 
·~ 

1 

00 21 

14 

Micron Ex. 1002, p. 523 
Micron v. YMTC 
IPR2025-00294



CN 105374826 A 

9 
B 

'.2A. 

I 5 
f---------➔111~! 

2A 

2A 

'.2A. 

2A liA 

J 

l:fil 2J 

oC 

6 

f------s _____ ",,11 

I!> 1----?-A-------1111 

iA 

2A 

1E 

l:fil 2K 

15 

6 , 

2A 

:7T 

lA 

L"'----_-----J 

2A. 

2A 

lttF------¥ _____ H 1> 

2A 

lA 

2A 

l 

5/6 m 

Micron Ex. 1002, p. 524 
Micron v. YMTC 
IPR2025-00294



CN 105374826 A 6/6 m 

\!!:/ 1-------------rc,-r-----\ .f----,---m,----------j 
2A 2A 

ZA 

8:DG 8:DG 

2A 

2A 9B. 

98 
8:WU 

2A 2A 

:S:)VLO 8:iWLO 

8:DG 

2A 2A 

2A 

00 2L 

5 

2A 2A 
6B 

8:DG 8:DG 

2A 6A 2A 

8:Bsyj - l s:BSG ' ) lE 
!A 2A 

' / 
' 

'-..: _,,,.,. 

1 

00 3 

16 

Micron Ex. 1002, p. 525 
Micron v. YMTC 
IPR2025-00294



Espacenet - Bibliographic data 

Espacenet 

Three-dimensional memory and formation method of channel pore structure 
thereof 

Page I of I 

lnventor(s): LYU ZHENYU; SHI WENGUANG; WU GUANPING; PAN FENG; 
WAN XIANJIN; CHEN BAOYOU ±. (§~$, ; JJffi:sz:r-, ; ~*5¥, ; 51 
ii,; JJ5titt,; ~*1~~:) 

Applicant(s): YANGTZE MEMORY TECH CO LTD±. (i'E5Iff{i-tf4ti~~&~{:E0~) 

Classification: - international :H01 L21ll68 
- cooperative: H01 L21/768; H01 L21/76805; H01 L21/76829; 

H01 L21 /76831 more 
Application CN201710134783 20170308 Global Dossier 
number: 

Priority number CN201710134783 20170308 
(s): 

Also published CN 106653684 (8) 
as: 

Abstract of CN105653584 {A} 

The embodiment of the invention discloses a three-dimensional memory and a 
formation method of a channel pore structure thereof According to the method, the 
channel pore structure in the three-dimensional memory is formed through a twice 
through-hole formation technology of a first through hole and a second through hole, so 
that the process difficulty and cost of the channel pore structure are greatly reduced, 
tt1e problems of high process difficulty and high cost caused by ultrahigh tt1rough hole 
depth-to-width ratio under the same caliber are solved, and meanwhile the 
manufacturing process difficulty and cost of the three-dimensional memory are also 
reduced. 

https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&a... 5/6/2019 

Micron Ex. 1002, p. 526 
Micron v. YMTC 
IPR2025-00294



.,,,... 
<x) 

CD 
C0 
lD 
CD 
CD 
0 
,-; 

z u 

(21)$il"5 201710134783.6 

(22)$ilB 2017.03.08 

< 11 ) $ il .A. -tf.: ff Zf 1i4'1 llt2 lH~ ffi ff: 0 -§1 
±11!±1.t 430074 iill::fr'.'gJttiJZ.m*Yi'illH~IK~ * lH~I~ !z11 ~ 76::kii 18% 7 o 18 ~ 

(72)£1111.A. g Rt'¥ :MEJz:1 *~-'¥- tffi:-w 

75 5tJt!: ~Ed5itiR 

( 7 4) ~ flHt.:E-' *JU~ ::f U.A ~ff ~Q if{ F:fx f~J!f[ lH~ 
0-§1 11227 

{"t,:E-'.A. .::E .i: %5 

(51)1nt.CI. 

HO1L 21/768(2006.01) 

(54)£1lJi~lfR 

=•Z¥Mff&~~ii~~~ITT%~~~ 
(57Hi~ 

*~~~:MEm0H7-#=•ZfMff&~ 
~iiR~~ITT%m~~.~%m~~~Mffi-~ 
R~ffi=~~~~~R%~IZ*%~m~­
•Z¥Mff~ITT~iiR~~.::k::k~*7m~~ii 
R~~ITTIZ~m~m*,M~7«fflRQR 
~'~~~m~M::k~~ITTIZ~m::kffl~*~ 
ITT fii] nfil, R a,tili~11£ 7 ?Jr~= •Zf~~•s<JtHi::I 
Zxlm~m*c 

( 10) $il0:;(jj""5 CN 106653684 A 

(43)$il0:;(jj"B 2017.05.10 

Micron Ex. 1002, p. 527 
Micron v. YMTC 
IPR2025-00294



CN 106653684 A 1/5 91 

1. -frfi-tl1¥1it~q:iW:i1tJLtatiJITT%nx:1fr!, A~1iE1=Er, i~1fr!~Jt = 

m~~~.m~~~*®mnx:~ffi-*~m®m-ffi•~mm,m~ffi-*~mrn$ 
~x. m ~ JJQ ITT• 1-tm tom f-tm tiJ JvG = 

mnx:¾~m~m~ffi-*~m®m~m-ffi•~mm.#fil~~m~~~*®~ITTffi 
-WJL: 

am-wR•~ITTm~~~*®mnx:m-wm~tiJ: 
am~m-wRrummnx:ffi-JJJ~m= 
am~ffi-JJJ~mrum®m~m-wm~tiJ*®mnx:m=wm~tiJ,m~m=wm~ 

tiJITT*®*™~ffi-ffi•~~m*®: 
am~m-ffi•~mm~mnx:m-~m.m~ffi-~mam~~~LITT~~¾~•~ 

Jifr~ffi-JffiJL1=EJiJr~~~LITT~JJ: 
am~ffi-~m~mnx:m-wm~t1J.m~m-wm~t1J~m~m=wm~t1Jfflm 

fff!t: 
am~m-wm~tiJff~m~~~-rum~mnx:ffi=*~m®ffi=ffi•~mm,m~ 

m=tt~m rn $~x. t11t~JJQITT¥tf-tm1om1-tmt1Jnx: = 

mnx:¾~m~m~ffi=*~m®m~ffi=ffi•~mm.#fil~~m~m-wm~tiJ* 
ffi~ITTffi=WR,m~ffi=WR1=Em~~~LITT~~~m~ffi-jffiR1=Em~~~LITT~~ 
~&$73\.x_~; 

am~m=wRrummnx:ffi=JJJ~m= 
*~iJiff~m=wmtatiJ ,JiJr~m-wmtatiJt□Jiff~ffi= 1~111 m, JiJr~m-1~111 m, mnx: 

m~ffi-JffiR®m~ffi=WRffl~jffiITTffl-jffiR: 
am~ffi wRrum®~$m~mnx:m~wm~t1J®ffi-~~~t1J.m~m-~~~ 

tiJITT*®*rm~m~wm~tiJITT*®= 
am~m~wm~t1J~m~m-~~~t1Jmnx:ITTffi=~m~mnx:m~wm~t1J,m~ 

ffi~Wm~tiJ~m~ffi~Wm~tiJfflmMo 
2 . ;ftHlrs i-J.lLl ~ * 1 JiJr~B<J % nx 1f r! , A~ 1iE ft r , 1=EJiJr~ffi-jffi JU!lrn mm nx:ffi- J}J l'f~ m 

fil;f't: 
am~ffi-WRITTrum®m~m-wm~tiJITT*®mnx:m-~~m,m-=r~~~w= 
aJiJr~ffi-~~ m*®mnx:ffi-11-fit m, fflrt¥1it~ w = 

am~ffi-t¥Mm*®mnx:m-mmm,m-=rmmm~ffi-t¥Mmq:iITT~w~m= 
am~m-mmm*®mnx:m-~~m,m-=r~~m~m-mmmi=EFo~*~I~q:i 

~ x iHvH95 : 
*~m~m-~~m,m-mmm,m~ffi-t¥M~®m~m-~~m~-=rm~m­

wmtatiJ * oo ITT $73\., m nx:ffi- r}Jl'f~m 0 

3. i-tH~i-J.lLl~*1JiJr~atmnx:1Jr!, A~1iE1=Er, 1=EJiff~ffi-JJJi'f~m11J1~mtoJiJr~ffi-;im 
m~t1J*®mnx:ffi=imm~t1J.m~ffi=imm~t1JITT*®*™~ffi-ffi•~mm*®§ 
t!S: 

mnx:•~m~ffi-~~mrum,m~ffi-WR~$®ffl-ffi•~mm*®ITTffi=imm 
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*~W*m~m=mmm.~~m~m=mmm*®*rm~m-ffi•~mm.%JvZ 
m=mm~;Mio 

4. t!R:fmtxlLl~*1JiJr~1¥1%JvZ::01t. ~W1iE1=Er. 1=EJiJr~ffi=m1L 1m~m%JvZffi=r}Jfrnm 
'Bt5: 

1=Em~m=mR1¥Jrum®m~m=mm~;MJ1¥1*®*JvZffi=~~m.mr~~~w; 
1=EJiJriiffi=~~ m*®%n\Zffi=:ff-1itm. fflrff-fi:t~ w; 
1=Em~ffi=1t~m*®*n\Zffi=m~m.mrm~m~ffi=1f~m~1¥J~wmm; 
1=Em~m=m~FA*®*n\Zffi=~~m.mr~~m~m=m~m1=E~~*~I~~ 

~xiLlf~19J; 
*~m~ffi=§~m,m=m~m,m~m=1t~m®m~m=~~m®m~m=m 

m~;Mi~rm~m=mR~Wl¥1W*·*n\Zffi=~~m,~~~~m~m=mR~miiffi 
-mJLfPJ~mo 

5. t!R:fmtxlLl~*1JiJr~a<J%JvZ::01t. ~W1iE1=Er. 1=EJiJr~ffi m1um~m;¥o~w1:&1x%JvZ 
m~mm~;MJ®ffi-~ft~;MJ.m~ffi-~ft~;MJl¥1*®*rm~m~mm~;MJl¥1*®fil 
t5: 

1=Em~ffi-mRrum®~W~&m~m-ffi•~mFA*®*JvZffi~mmm: 
1=Em~m~mmm*®*JvZ~~m~m~mmFAl¥1ffi-~ftm: 
*~W*m~ffi-~ftm.~~m~ffi-~ftml¥1*®*rm~m-ffi•~mml¥1* 

00, %n\Zffi-:l:Aft~;MJ; 
*~W*m~m~mmFA~rm~m-ffi•~mm*®l¥1W*,§ffim~m-mRru 

m1¥1W*. %JvZffi~ mmta;MJ. Jifr~ffi~wm~;MJl¥1 ~w~ Ji1r~m-mmta;MJ1t=tt=ttm!k. JiJr 
~ffi~mm~;MJl¥1*®~rm~ffi-~ft~;MJl¥1*®o 

6. -frfi-tlff.fit~, ~W1iE1=Er ,filt§": 
~~.m~~~*®*JvZ~ffi-*~m®m-ffi•~mm.m~ffi-*~m~$~~ 

it~JJQ1¥1•1tm3fom1,r.m;MJJvZ: 
m~m~ffi-*~m®m~m-ffi•~mm.#M~~m~~~*®~i¥Jffi-mR: 
%JvZrffi-mR•Ki¥Jm~~~*®l¥1ffi-mm~;Mi; 
%JvZrm~m-mRrumi¥Jm-~~m: 
1:&~%JvZrm~m-ffi•~mmff~m~~~-ru1¥1ffi=*~m®ffi=ffi•~m~. 

m~ffi=*~m~$~~ffi~~1¥1•1tm®M{tm;Min\Z; 
m~m~ffi=*~m®m~ffi=ffi•~m~.#M~~~m~m-mRffl~Dl¥1ffi= 

DJL, Jifr~ffi-DJL;fOJifr~ffi=DJL;MJJvZffi-DJL: 
%JvZrm~m=mRrumi¥Jm=~~m: 
1:&~%JvZrm~ffi-DRrum®~W1¥Jffi~mm~;MJ®ffi-~ft~;MJ.m~ffi~mm 

~;MJ~m~m-mm~;MJfflmM.miiffi=~ft~;MJl¥1*®*rm~ffi~mm~;MJ*®: 
%JvZrm~m~mm~;Mi®m~ffi-~ft~;MJ%JvZ1¥1ffi=~ffl~1¥1ffiEDm~;Mi.m 

~ffiEDm~;MJ~m~ffi~Dm~;MJfflmMo 
7. -;frfi-tl:ft{~~~mmJL~;MJl¥J%n\Z::01t, ~W1iE1=Er ,?Jr~ -tl:ft{it~filt§"ffr:t 

~1f[P]1-1~~1¥Jffi-1X~,ffi=IX~fOffi- IX~,~~ ,Ji)r~ffi-!XJ!!xfflr%JvZDmJL~;Ml, 
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Jifr~ffi -1X:!siJ:=l=Ff%fvZ£B£~l,f£a11J, i~1I1*fil1i: 
mm~~.m~~~*®*rvZ~m-*•FA®ffi-ffi~~*m,m~m-*•FA~$ 

'i'"5t m • nQ a<J ¥t 1-tFA lo m 1-tm 11J rvZ ; 
am~m-ix~,m~m=ix~®m~m-ix~%rvZft~~~m~m-*•FA®m~ 

ffi-£B£~~ttfil, # J!£ 1$ ~Jiff~~~* 00 pg B<J ffi-:im fL: 
am-:imR•aITTm~~~*®*rvZm-:imm~~; 
am~ffi-:imROO~%JvZffi-~~m: 
am~m-~~FAOO~®m~m-:imm~~*®*rvZffi=:imm~~,m~m=:imm~ 

~ITT*®*fm~ffi-ffi~~*FA*®: 
am~ffi-ffi~~*filpg%JvZffi-~m,m~m-~mam~~~LITT~~ft~•~ 

Jifr~ffi-:im:fLfrJifr~~~LITT~~; 
am~ffi-~mpg%JvZffi-:imm~~,m~m-:imm~~~m~ffi=:imm~~ffl* 

fr!!t: 
am~m :imm~~~~m~~~-ru*~*rvZffi=*•m®ffi=ffi~~*m,m~ 

m=*•m~$~5tttt•~ITT¥t~m®m~m~rvZ; 
am~m-ix~,m~m=ix~®m~m-ix~%rvZft~~~m~ffi=*•FA®m~ 

m=ffi~~*fil,3fJ!£~~m~m-:imm~~*®P9ITTffi=:imR,m~ffi=:imRam~~ 
~LITT~~~m~ffi-:imRam~~~LITT~~~&$*5t•; 

am~m=:imROO~%rvZffi=~~m; 
*~iJiJr~ffi=:imm~~ ,JiJr~ffi-:imm£a1ig5foJiJr~ffi= 1:~1? FA ,Jifr~ffi-~t? m, %rvZ 

M~ffi-:imR®M~ffi=:imRffl~imITTffi-imR: 
fr~fm~ffi-lX~ITTffi-imRITT00~®~$%JvZffi~:imm~~,3ffrm~ffi-lX 

~, Jifr~ffi=IX~;fOJifr~ffi - !X~x1 E ITT Jifr~ffi - im:fL1ITTtl~5fO~ $% pjzffi-tjJE£at1J, Jifr 
~ffi-~JE~~ITT*®*fM~ffi~:imm~~ITT*®; 

am~ffi~:imm~~®m~ffi-~JE~~%rvZITTffi=~mpg%JvZffi~:imm~~.m~ 
ffi~Dm~~~M~ffi~:imm~~ffl*~o 

8 .11H!is;f-J.fLl~*7 Jifr~ITT%fvZ1J1!, A~1iEfrf, frJifr~ffi-:im:fL11J!tl~%JvZffi-:c}Jr'f~fil 
filtrS: 

am~ffi-:imRITTOO~®M~ffi-:imm~~ITT*®%JvZffi-~~fil,fflf~~~~; 
frJifr~ffi-~~~ fil*®%JvZffi-1¥1itfil, fflf1¥1it~~; 
am~ffi-1¥~fil*®*rvZffi-m~m,mfm~m~ffi-1¥~fil*ITT~~mm: 
am~m-m~m*®*rvZffi-~tf1m,mf~tf1m~m-m~maffl~*~I~* 

~xlHJn1E: 
*~m~ffi-~tf1m,m-m~m,m~ffi-1¥~fil®m~m-~~m~fm~m­

:imm£a~*®ITTfm*, %JvZffi-:c}Jr'f~filo 
9 .11H!is;f-J.fLl~*7 Jifr~ITT%fvZ1J1!, A~1iEfrf, frJifr~ffi-:c}Jr'f~fil11J!tl~5fOJifr~ffi-:im 

m~~*®*rvZffi=:imm~~,m~ffi=:imm~~ITT*®*fM~ffi-ffi~~*m*®fil 
t5: 

%JvZ&~m~ffi-~t?fil00~,M~ffi-DR~$®ffi-ffi~~*fil*®ITTffi=:imm 
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m: 
*~$*m~ffi=ftmm.~~m~ffi=ftmm*OO*rm~m-ffi•~*m.mm 

kk ~ ~,E ,__,,,. I,± -J,f,-, 
:m-)t!:!J!:!~ 1r~ o 

1 o. i'~ w t~lu ~ * 1 JiJr~ 1¥1 mm 1f1t , ~~1iE :a r , :aJiJr~ffi =ft tL 1mumm mm= :r}J Fil6 
mfilti = 

:am~ffi=ftR1¥JOOm®m~ffi=ftR~$mmm=~~~.mr~~~w: 
:aJitr~ffi=~~ m*oommffi=:fffitm, fflr:fffit~ w: 
:am~m=w~m*oommm=mj3m,mrm13m~m=w~m~1¥J~wmm: 
:am~m=mj3m*oommm=~~m.mr~~m~m=mj3m:am~*~rz~ 

::F 5t iHfi:1111 : 
* ~* JiJr~ ffi = {5f: ~ m, m = ~Ji 13 m, Jitr~ffi = t¥ fit m , Jitr~ffi = ~ ~ m to JiJr~ffi - ft m 

~~~rm~ffi=ftR~$1¥1$*.mmffi=:r}J~m.~~~~m~ffi=ftR~m~ffi­
ft1Lt§~fto 

11. ~Wtl(lLl~*7 JiJr~E1<J%m1f1! .~~1iEftT, ft{vf JiJr~ffi-[K~1¥Jffi-fttLB<J 
oom®~$%mffi~ftm~~.#:am~ffi-1K~-m~ffi=IK~®m~ffi 1K~~@1¥J 
m~ffi-ftROOm®~$%mffi-~fE~~.m~ffi-~fE~~l¥l*OO*rm~ffi~ftm 
~~ a<J * oo filti = 

:am~ffi-lK~-m~ffi=IK~®m~ffi-lK~mmm~m~ffi-ftROOm®~$~ 
&m~m-ffi•~*m*OOl¥1ffi~ftmm: 

:am~m-1K~-m~ffi=IK~®m~m-1K~mmm~m~ffi~ftm~1¥Jffi=~fE 
m. JiJr~m=:1:JtJEmJl~~4.faJ ~i: 

:am~ffi=~fEm~@m~ffi-1K~1¥1*oommm-•mm: 
~m~m-•mmn••·*~m~m=~fEmNrm~ffi=IK~®m~ffi-lK~l¥1 

$71\.; 

* ~* Jifr~ffi - •~im: 
~m~m=~JEmNrm~ffi-!K~l¥1$*n~•·*~m~ffi~ftmmNrm~ffi 

=IK~®m~ffi-[K~l¥J$*,ftffl~ffi=IK~®m~ffi-lK~%mffi~~R: 
:am~ffi~~Room®~$%mffi-~fEm,m~ffi-~fEm~•~m~m-ffi•~ 

*mNrm~ffi=IK~®m~ffi-1K~1¥1*00.m~ffi-~Jt:m1¥J~Jt:tt~ffrm~m= 
:1:Jt fEm 1¥1 :1:Jt fE ·t1: Fil6 : 

~m~m=~JEm®m~ffi-~fEm*fi~~.*~m~m=~fEmNrm~ffi-lK 
~1¥J$71\., mm:aJiJr~ffi-!K:1:!!x%mffi1ifttL: 

mmm~m~ffi~ftR®m~ffi1iftRl¥1ffi-~fEm,m~ffi-~fEm~•~m~ffi 
-t-e£t~1tm*oo: 

*~$*m~ffi-~fEm.~~m~ffi-~fEml¥l*OO*rm~m-ffi•~*ml¥1* 
oo, mmffi-:1:JtfEta~: 

*~m~ffi~ftmm~rm~m-ffi•~*m*OOl¥1$*,~Mm~ffi-ftROOml¥1 
$*. mmm~ ftmtatiJ, Jitr~ffi~ ftmta~1¥J~$~Jifr~ffi-ftm~~1Ht1tmi. Jifr~ffi 
~ftm~~l¥1*00~rm~ffi-~ft~~l¥1*00o 
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12. -;frfi ttrtfit~ ,A~1iE1=Er ,JiJrJ£-ttrffit~filtr1ilff"¥£~1f1PJtl~~a<Jffi-1X~-­
ffi=lz:~ilOffi- IX~, Aq=r, JiJrJ£:m-ix~ifflr%nxim:i1!JL~at1J, JiJrJ£:m- iz:~mr%nx~'€3 
£~l-f ~at1J, ifh~ I'[ r JifrJ£ - tt rf fit~* 0015 IPJ filtr1i: 

~~.mJ£~~*®%nx~ffi-*~~®:m-ffi•~*~,mJ£ffi-*~m~$~~ 
ffi~;1Joa<J•1t.mtom ft.mt1Jnx; 

1=tmJ£:m-ix~--mJ£:m=ix~®mJ£:m iz:~,m~mJ£ffi-*~m®mJ£ffi-ffi 
£~~t~~, #filf$~JiJrJ£~~*®i:f9 a<Jffi-imJL: 

%nxtEffi-imR•aa<JmJ£~~*®a<Jffi-im:i1!~t1J; 
%nxtEmJ£ffi-imRW~a<J:m-~~m: 
*~%nxtEmJ£:m-ffi•~*~~~mJ£~~-Wa<Jffi=*~fil®ffi=ffi•w*m, 

mJ£:m=*~~~$~~m~~a<J•~m®m~mt1Jnx; 
1=tmJ£:m-ix~--mJ£:m=ix~®mJ£:m iz:~,m~mJ£:m=*~fil®mJ£ffi=ffi 

-~*fil,#fil~~~mJ£ffi-imRffl~ima<Jffi=imR,mJ£ffi-imR®mJ£ffi=imRt1J 
nxffi imJL: 

%nxtEmJ£ffi=imRW~a<Jffi=~~m; 
%nx1=EmJ£:m-iz:~a<Jffi-imRB<JW~®~$a<Jffi~im:i1!~t1J,~&%nx1=EmJ£:m­

ix~--mJ£:m=ix~®mJ£:m-iz:~~ma<JmJ£:m-imRW~®~$%nxffi-~~~t1J, 
mJ£:m-~~~t1Ja<J*®MrmJ£ffi~im:i1!~t1Ja<J*®; 

%nx1=EmJ£ffi~im:i1!~t1J®mJ£:m-~~~t1J%nxa<Jffi=~Mi:f9a<Jffi~im:i1!~t1J,m 
J£ffi~im:i1!~t1J~mJ£ffi~im:i1!~t1Jffl*~o 
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ti#~~ 
[0001J :;$:bt13JH!v JJz tlr¥fi1:fftt*~~~, XAi& JJz-;frfi-ttr¥,fi1:ff lJz.Aimm:JL~ttJl¥J% 
AA7J'l*o 

.:::11::..§§!_-f:±--,l,i 
~ .ffl.1.X/l'-

[0002] MI~- tlf¥f~:ff (:PD3D NAl~D) q:iON (Oxide/Nitride) Et{} fzti':Jj: § m*mg;, vefitE 
$r¥ffl:ff4i%AAl¥Jimm:R1¥J~&m*m*,w:t=E*m•~~I~%AAimmR~,tEffl~ 

:ru~ 1¥1 't1N£ r , imm: IL a{} "*&m* ~Llt!ltxl& m* ox A~ , § - tt r¥1it :ff 4i sq ,1:mi1 § :it: iu 
120 lJz 12,J, _t st , ¥} * ffl. ~Llt!lt l¥J 151*% AA~ 5F' ~ii: m 1¥1 :'®m IL st , ff fr ~Llt!lt~ fa]~ t!'i ~j: ii'&* 
B{]l)Jl~, I ~½i$$!Zf~, JvZ:;;1s:!f!Zr%i o 

£llf.lpg~ 
[0003] :t-Jm~~_tJ£tt*fii] ~, :;$:bt~ ~illli1JLltt~ T -;frfi-tlr¥f~:ff lJz.Aimm:JL~ttJl¥J% 
AA7f~,12,J,~* $1¥ffl:ff4i:'®mR~~l¥JI~*&®AA:;$:o 
[ooo4J :t-Jm~1R_tJ£fiiJ ~, :;;t;:bt~ ~ilffi1JLl:t~~ T:P□rtt*1f~: 
[ooo5J -;frfi-tlr¥fi1:ff4iimmJL~ttJl¥J%AA1f~, ~1f1*filtr1i: 
[ooo6J :t~1:1¾~~, JiJrJ£~~:zzOO%AA~*-ttii:ml□ *-tBti'diJ~m, JiJrJ£*-ttii:m 
~g;~~fflii:~1¥J•~m®m~m~AA: 
[0007] %AAft~~5f JiJrj£*-!iii:ml□Ji)Tj£*-tB~id~:t~m, 3f ~{$~Ji)rj£~Jl£:zz00 pg 
1¥1*-im]L; 
[ooosJ :t=E*-im:JLl!IKl¥J JiJrJ£~~:zzOO%AA*-imm:tattJ: 
[ooo9J tEJiJrJ£* -:'® IL f1J!tl~% AA* - :r;f]i'f~m: 
[0010J tEJiJrJ£*-r}Ji'f~m11J1tl~l□JiJrJ£*-imm:~~*OO%JvG*=:'®m:tattJ ,JiJrJ£*=im 
m:~~1¥J:zzOO~fmJ£ffi-ffi•~~m:zzoo: 
[0011J tEJiJrJ£*-tB~i~:t~m pg %JvZffi-[_lJ_]tl"f, JiJrJ£*-[_lJ_]ff'!tEJiJrJ£~Ji£_t1¥Ji9:JJjc~ 
•~mJ£*-imR:t=EmJ£~~_t1¥JR~: 
[0012J :t=EJiJrJ£*-[_lJ_]ff'lpg %JvZ* - imm~~, JiJrJ£* - imm:t-attJ~ JiJrJ£*=imm:~~t§ 
t~ffi!R; 
[oo 13J :t=EJiJrJ£* - :'®m:~ ~ 1f ~ JiJrJ£~~ -flJ!tl 1:& 13z% AA* =ttii:m l□ * =tB ~i~:t~ m, 
mJ£ffi=!iii:m~g;~~fflii:~1¥J•~m®m~m~mz: 
[0014J %AAft~~5F' JiJrJ£ffi=!iii:ml□JiJrJ£ffi=tB~t~:t~m, * ~1$~JiJrJ£ffi- immta 
~:zzffiJpg1¥Jffi=:'®R,MJ£ffi=imRtEMJ£~~_t1¥Ji9:~~mJ£ffi-imRtEMJ£~~_t1¥J 
R~ ~d>$5t~ii:: 
[0015J tEJiJrJ£ffi=:'®ILf1J!tl~%AAffi=:r;fJi'f~m: 
[0016J ~PiJiJrJ£ffi=imm:tattJ ,JiJrJ£ffi-immta~l□JiJrJ£ffi= 15f::tft m ,JiJrJ£ffi-15f::tft m, 
%AAMJ£ffi-imR®MJ£ffi=:'®Rffl~iml¥Jffi-imR: 
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[oo 17J ftJifrJ£ffi ii!HL 1mum:fofl£ i'f!H& 1JZ% P>Zffi lZY imm:ta :MJ :fo ffi - tl 1Eta :Ml , JifrJ£ffi -tl 
1EM:MlITT*OO*fmJ£ffilZYim:li!M:MlITT*®; 
[ oo 18J ft JifrJ£ffi iz_g im m:ta *~ ~ JifrJ£ * - tl 1E M :MJ * P>Z ITT*= [_lJ] fi'II p;j * P>Z ffi n imm: £a :MJ , 
mJ£ffinim:li!M:MJ~mJ£ffilZYim:li!M:MJffl~~o 
[0019J PT ~ITT, ftJifrJ£ffi-im:fL11J1Um%P>Zffi-:r}JfJ~fil§trS: 
[0020] ftJi)rj£ffi-im:fLITT{1J1UmtoJiJrj£ffi-imi1!£a:MlITT*®%P>Zffi-~3f FA, fflf F,'±.~ 

W; 
[0021] ftJifrj£ffi-p~3f fil*®%P>Zffi-ff1*fil, fflf ff1it~ w; 
[ 0022] ft Ji)r J£ ffi - ff 1* FA * 00 % P>G ffi - rli 13 FA ' ffl f rli 13 Jifr J£ ffi - ff {it fil q=t ITT ~ w 1/iE 
tB; 

[0023] ftJifrj£ffi-rJi13fil*®IDP>Zffi-~1? fil' fflf15iH?J:ifrj£ffi-rJi13filftJa"~i*~I 
Z: q=i ~ x iLl t~ 19J ; 
[ 0024J * Pi Jifr J£ffi - 1* 1? fil , ffi - rJi 13 fil , J=ifr J£ffi - ff 1* fil :fo JifiJ£ ffi - ~ 3f fil {v f J=ifr J£ 
ffi-imm:M:Ml*®ITT$7J\., %P>Zffi-J;Ji'J~filo 
[0025J PT~ a{} , ftJ:ifr J£ffi - J)J rJ~ FA 11J1U m :fo JifrJ£ffi - imm:£a :MJ * oo * P>Z m = imm:£a :MJ , JiJr 
J£ffi=imm:M:MlITT*®*fmJ£m-ffi•~~fil*OO§m: 
[0026J % P>Z5~J:ifrJ£ffi -1*1? fil19!Um, JifrJ£ffi-im :fLfl£ $ to ffi-tB£f ~t~ fil* 00 ITT ffi = 
im:li!fil; 
[0021J *Pi$ ?J\. JifrJ£ffi =imm:fil, ~ fi JifrJ£ffi =imm:fil * 001~ f Jifr5£ ffi-tB£f ~t~ fil , 
~ c\-'; kk ~ ~ili '-'.'- /..---J-.±f.-1 
/11/ )JX,51'!, -,Jt!!J.El:Si=i 'l'"J 0 

[0028J PT ~ITT, ftJ:ifrJ£ffi-=imIL11J1tlm%P>Zffi-=:r}JfJ~fil§trS: 
[0029] ftJifrJ£ffi-=imILITT{IJ1Um5foJi)rJ£ffi-=imm:M:MlITT*®%P>Zffi=~3f fil, fflf F,'f:.~ 
W; 
[0030J ftJifrJ£ffi-=~3f fil*®IDP>Zffi=ff1itfil, fflffff*~w: 
[ 0031J ft J=ifi J£ ffi-= ff 1* fil * oo ,r; P>Z ffi-= rli t3 fil , m f rli t3 J:ifi J£ffi = ff fit fil q=i ITT ~ w im 
tB; 
[0032] ftJifrJ£ffi-=rlit3fil*®IDP>Zffi-= 1*!P fil' fflf1*1? JifrJ£ffi-=rJi13filftJa"~*PiI 
z: q=i ~ x iut:vH9J : 
[oo33J *~JifiJ£ffi-= 1*1P fil, m-=rli 13fil,JifrJ£ffi-=fff* fil:foJitrJ£ffi-=r~ 3f filtoJifrJ£ffi 
-=imm:M:MJ~fmJ£ffi=imRfl£$ITT$*,%P>Zffi=JjJ~fil,~~~~mJ£ffi-=imR~m 
J£ffi-im JL fPJ ~im o 
[0034] pJ ~ITT, ftJifrj£ffi - im:fL19!Umtofl£fflH&lJZ%P>Zffi[9 imi1!£a:MJ;fOffi-tjJE~a:MJ, Jifr 

j£ffi-~1EM:MlITT*®*fmJ£ffi[9im:li!M:MlITT*®~m: 
[oo35J ftJifrJ£ffi - im:fL11J1UmtoJ1£$~R.JifrJ£ffi-tB£i~1~fil*®HiP>ZffilZY imm:fil; 
[0036J ftJ:ifrJ£ffi 1ZY im:li!fil*®IDP>Z5~JifrJ£ffi [9 im:li!filITT ffi-tl1Efil; 
[0031J *Pi$*JifrJ£ffi-tl1Efil, 1tfiJ:ifrJ£ffi-tl1EfilITT* ffif~f JiJrJ£ffi-tB£f~t~fil 
ITT*®, %6JGffi-tl1E£a:MJ: 
[0038J *Piffl1*JifrJ£ffi 1ZY im:li!fil{vf JifrJ£ffi-tB£f3$t~fil*®ITT$7J\., 1*ffi JifrJ£ffi- im 
ROOmITT$*,%P>ZffilZYim:li!M:MJ,mJ£ffi[9im:li!M:MJITT!1£$~mJ£ffi-im:li!M:MJ~~~ 
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~.mJ£ffi~Dm~~ITT*OO~fmJ£ffi-~ft~~ITT*OOo 
[oo39J -frr-tt1¥1ittt. filtt: 

3/15 91 

[0040] £~, Jifr5££~*00%PX~ffi-j:iii:~ ;fOffi-t{gti~t~fil, Jifr;1£ffi-:f'iii:filEl3 $ 
'1'-5t_ ffi ii: )]Q ITT ¥l 1~m ;fO ffl. f~fil ttJ PX : 
[0041] m'5f Jifr;1£ffi-:l'iii:fil;fOJifr;1£ffi-tBti~t~fil, 3f ,fil,f$_¥Jifr5££~*00 pg s{Jffi-D 
.JL: 
WM~ %PXfffi-DR.KITTmJ££~*00ITTffl-Dm~~; 
[0043J % PX f Jifr;1£ffi-D .JL ftl~ITT ffi- J;Ji'f~fil: 
[0044] * {JZ % PX f Jifr;1£ffi-tB ti~t~ fil 1f ~ Jifr5££ ~ -ftl ITT ffi = j:f ii: fil ;fO ffi = tB ti~ 
*fil,mJ£ffi=:l'iii:filEl3$~5t_ffiii:~ITT¥l~fil®ffl.~fil~PX: 
[0045] m 3f Jifr;1£ffi =j:tii:fil ;fO Jifr;1£ffi = t{gti~t~ fil, 3f ,fil,f$ _¥ 1=j Jifr;1£ffi-D .JLffl ~D ITT 
ffi=D.JL, Jifr;1£ffi-D.JL;fOJifrJ£ffi=DJL~PXffi -DJL: 
[0046J % PX f Jifr5£ffi =D JL ftl~ITT ffi =J;Ji'f~fil: 
[004 7] * {JZ % PX f Jifr;1£ffi - :® JL ftl ~ ;fO ~$ITT ffi ~ nm~ tiJ ;fO ffi-:tj ftta ~ , Jifr;1£ffi ~ 
nm~~--'=JmJ£ffi-nm~~ffl*~.m~m=~ft~~ITT*OO*fmJ£ffi~nm~~* 
00: 
[0048] % PX f Jifr;1£ffi ~ :® m~ ttJ ;fO Jifr;1£ffi-:tj ft ta~% PX ITT ffi = [1=l_] tl pg ITT ffi TI :im m ~ 
~.mJ£ffinDm~~--'=JmJ£ffi~Dm~~ffl*~o 
[0049] -5frf!-~lf¥fitff:q=rDmJLta~E1{]%PX7J1t, Jifr;1£ -tlf¥{itff:filtr5¥ff'¥f~1JrPJtl~~ 
s{Jffi-rx~, m=rx~1ioffi- rx~, ~q:i, JiJrJ£ffi-rx~fflfIDPX:immJLta~. JiJrJ£ffi - rx 
~ ffl f % PX tigti3:~ ta tiJ , i~ 1Jttfiltr1i: 
[0050] t)H~ £ ~ , Jijy 5££ ~ * 00 % PX~ ffi-:l'i ii:fil ;fO ffi- t{g ti 3$ t~ fil , Jijy~ ffi-j:t R fil 
E13$~5t_ffiR~ITT¥l~fil®ffl.~fil~PX: 
[0051] tEJife;1£ffi-[X~ ,Jife5£ffi=!X~;fOJi)T;1£ffi- !X~%PXft~m'5f Jife;1£ffi-j:iRfil5fO 
mJ£ffi-ffi~~*fil,#,fil~_¥mJ££~*00pgITTffi-DR: 
w~~ tEffi-DR.KITTmJ££~*00%PXffi-Dm~~; 
[0053J tEJifeJ£ffi-:im JL 11Jitl~% PXffi-J;Ji'f~fil: 
[oo54J tEJifeJ£ffi-:cJJi'f~fil11Jitl~ioJifeJ£ffi-DmtatiJ* oo * PXffi=:immtatiJ. JifeJ£ffl=n 
m~~ITT*OO*fmJ£ffi-ffi~~*m*oo: 
[oo55J tEJiJrJ£ffi-t{gt~~t~fil pg% PXffi-[1:J_]tl"f, JifrJ£ffl-[1:J_]tl"f tEJife5££~_t ITTNJJ}G~ 
-~mJ£ffi-DRttmJ££~_tITTi9:~; 
[oo56J tEJifeJ£ffl-[1:J_]fi'llpg IDJvZm-nm~~ ,JifeJ£ffi-Dmta~1=iJiffJ£ffl=nm~~t§ 
t~fff!R: 
[oo57J aJiJrJ£ffi - nmta ~ 1f ~ JifeJ££ ~ -11Jitl* 1:XID PX*= j:f Rm fo ffi = t{g t~~ =ti m , 
mJ£ffi=:l'iRfilE13$~5t_ffiii:~ITT¥l~fil®M~fil~PX: 
[0058] tEJife;1£ffi-[X~ ,Jife5£ffi=!X~;fOJi)T;1£ffi- !X~%PXft~lJ-t3f Jife5£ffi=j:iRfil5fO 
mJ£ffl=ffi~~*fil,Jt,fil~_¥mJ£ffi-nm~~*OOpgITTffi=DR,mJ£ffi=:imRam 
5££~_tITTN~--'=JmJ£ffi-DRttmJ££~_tITTi9:~_¥&$*5t_R; 
[oo59J aJifeJ£ffi=:imJL11Jitl~IDPXffi=JjJi'f~m: 
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[0060] *~Jifr~ffi=:im:i1!ta,ri;J ,Jifr~ffi-im:i1!£a,ri;J;fOJifr~ffi=i~Hf=t fil ,Jifr~ffi-15R1? fil, 
MMm~ffi-:lmR®m~ffi=imRffl~:imITTffi-:imR: 
[0061J ft 1:fz>r Jifr~ffi- ix~ ITT ffi - :1m JL ITT 1mum:fo ~ w % Mffi [9 :im:i1!ta fig , #ftJiJr~ffi­
ix ~, m~ffi = IK ~ ®*~ffi - lK ~~m ITT m~ffi - imRrum®~ W MMffi-~~ ta,ri;J, 
m~ffi-~~ta,ri;JITT*OO*r*~ffi[9:im:i1!ta,ri;JITT*OO: 
WM~ ftm~ffi[9:im:i1!ta,ri;J®m~ffi-~~ta,ri;J%MITTffi=~ffl~%MffiE:im:i1!ta,ri;J, 
m~ffiE:im:i1!ta,ri;J~m~ffi[9:im:i1!ta,ri;Jffl~~o 
[0063J PT ~ITT, ftJifr~ffi-ii!HL1Y1tlm% Mffi-r}J(JgfilfiltrS: 
[0064] ft?Jr~ffi-i!![ JL ITT 1Y1tl m ;fO Jifr~ffi-i!![ :i1!£a ,rig ITT* 00 % M ffi-~~ ~ fil ' ffl T F ± Et! 
w: 
[0065J ftJifr~ffi-fi ~ fil* 00% Mffi-ff fit fil, ffl r ff fit Et! w: 
[oo66J ft Jifr ~ffi- ff fit FA* 00 % M ffi-Pli t~ FA , ffl r Pli t~ Jifr~ ffi- ff fit fil q:i ITT Et! w im. 
ti::\: 
[006 7J ftJiJr~ffi- pJi t~ FA* 00 % M ffi-15R1? fil , ffl r15R 1? JiJr~ ffi-Pli t~ fil ftf§ ;'**~I 
Z: q:i ~ x JLl 1Jn 19J : 
[0068] * Pi Jifr~ffi-{5R 1? fil , ffi-pJi t~ fil , Jifr ~ffi-ff fit fil ;fo Jifr~ffi-~ ~ fil {1t r Jifr~ 
ffi-:lm:i1! ta ,ri;J * 00 a<J $ ?J\. , % M ffi- JJJ (Jg fil o 
[0069] pJ ~ ITT ' ft?Jr ~ffi- J;J (Jg FA 1Y1tl m ;fO Ji)r~ffi-:lm:i]t £a fig* 00 % M ffi = :im:i1!£a ,rig ' p)T 

~ffi=:1m:i1!ta,ri;JITT*OO*rm~ffi-ffi•~~fil*OOfilM: 
WITTOO %M&~m~ffi-~~filrum,m~ffi-:lmR~W®ffi-ffi-~~fil*OOITTffi= 
:immfil; 
[0011J *~W7J\. fifr~ffi=:im:i1!fil, 1t1iJiJr~ffi=im:i1!fil*OO fi£r Jifr~ffi-;:e~t~t~fil, 
W cl';~ - 'd'i '¾l,±±f.-t 
JJ__';;JJX,w-JJ:!!Jl!fu fAj o 

[oonJ PT ~ITT, ftJifr~ffi=:imJLfmtlm%Mffi=rJJfJgfilfiltrS: 
[0073] ftJifr~ffi=:imJLB"11Y1tlm5fo}i)r~ffi=:imJL~W%Mffi=~~~ fil' fflrF±E=E!W; 
[0074J ftJiJr~ffi=~~ fil*OOMMffi=fffitfil, fflrfff*E=E! w: 
[ 0015J ft Jifr ~ffi = ff 1* fil * 00 % M ffi = Pli t~ fil , ffl r Pli t~ Jifr ~ffi = ff 1* fil q:i ITT Et! w tn 
ti::\; 
[0076J ftJifr~ffi=Plit~fil*OOMMffi= 15R1? fil, fflr15R1? Jifr~ffi=Plit~filftf§;'t*PiI 
z: q:i ~xfLltJnfE: 
[0077] * Pi JiJr~ffi = 15R1? fil, ffi = Pli t~ fil, Jifr~ ffi = ff fit fil, JiJr~ffi = ~~ ~ fil ;fo Jifr~ ffi -
im:i1!ta,ri;J~rm~ffi=:imR~WITTW*,%Mffi=JJJ~fil,~~~~m~ffi=:imR~m~ 
ffi-:lm JL ;t§ ~:im o 
[0078] pJ ~ITT, ft{1tf Jifr~ffi-lK~ITTffi-:imJLITTi!J!tlm5fo~$%Mffi[9:im:i1!£a,ri;J, :Hft 
m~ffi-[X~,m~ffi=IK~®*~ffi-[X~~EITTm~ffi-:imRrum®~WMMffi-~ 
~ta,ri;J,m~ffi-~~ta,ri;JITT*OO*rM~ffi[9:lm:i1!ta,ri;JITT*OOfilM: 
[0019J ftJifr~ffi-ix~ ,Jifr~ffi=IK~5foJiJr~ffi- ix~MM&~Jifr~ffi-:imJL1mtlm:fo~ 
$~RM~ffi-ffl•~~fil*OOITTffi[9:im:i1!fil: 
woooo ftM~ffi-!X~,M~ffi=IK~®M~ffi-!X~%M&~m~ffi[9:im:i1!filITTffi= 
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t~ftfil, J:ifr:i£ffi=tJJ:ftFAJl~:£"7.faJ fsii:; 
[0081] tEJ:ifr:i£ffi=tJJ:ftfilxt fZJ:ifr:i£ffi-lX~lfl*00%n\Zffi-Pll:Hlfil; 
woo~ ~m:i£ffi-Pll:fflfil~Pll:ffl,*~m:i£ffi=~ftfil~rm:i£ffi=1X~®m:i£ffi-1X 
~ 131 W 7]\. ; 

[0083J *PiJ:ifr:i£ffi-Pll:Hlfil; 
[0084] ~pfr:i£ffi=tJJ:ftFA11fT pfrj£ffi- IXJ.!!-XlflW7J\.~Pll:Hl, *~pfrj£ffi [gjmi]tfilfvr ?fr 
:i£ffi=1X~®m:i£ffi-1X~l'l"JW*,am:i£ffi=1X~®m:i£ffi-1X~%P>Zffi1J11mR; 
ooooru am:i£ffilITl:imRru~®~W%P>Zffi-~ftfil,m:i£ffi-~ftfil~•~m:i£ffi-ffi 
-~~fil~rm:i£ffi=1X~®m:i£ffi-1X~l'l"J*oo,m~ffi ~ftfillfl~fttt~~rm:i£ 
ffi = tj ft fil 131 tj ft tt l°fl6 ; 
[0086] xt pfr:i£ffi=tJJ:ftfil5fOpfrj£ffi !JJ:ftfil:ittff ~Llti, *Pi Jifr:i£ffi=tJJ:ftfilfftr pfr~ffi 
-IXJ.!!ilflW7J\., %P>ZtEJ:iJr:i£ffi-lXJ.!!i%P>ZffinmJL; 
[0087J % n\Z 5 ~J:ifr:i£ffi [9 :im JL ;fo J:ifr:i£ffi 1i m JL l't<J ffi-tJJ; ft fil , J:ifr:i£ffi-tJJ; ft fil ~11 ~ J=ifr 
:i£ffi-tBti~t~fil*OO; 
[0088J * ~ $ ?J\. Jifr~ ffi-tJJ; ftfil , ff 1i J:iJr:i£ffi-tJJ; ft fil ITT* 001~ r J:iJr:i£ffi-tBti~t~ fil 
81*00, mP>Zffi-t~fti;a:MJ; 
[0089J *~fiJr:i£ffilITl:imi1!filfftrJ:ifr:i£ffi-tBti~t~FA*001'1"1W*, 15F:M fiJr:i£ffi-:imJL11J!tl 
~ITTW7J\., %n\Zffi[9 jmi]ti;a:MJ, p]r:i£ffi[9jmi]ti;a:MJITT ~$~ pfrj£ffi-jmi]ti;afiJ1H~t~iff!t!, p]r 

:i£ffi!ITl:imm:~:M1ITT*OO~rm~ffi-~ft~:M1ITT*00o 
[0090J -trp- tl:r¥{i:l't~, J:ilr:i£ tl1¥{i:l't~filt1S1fi'¥~1f 1PJ t-=!F~lfl ffi-lX~, ffi= IXJ.!!-X5t0 
ffi- IX~' Jtt:p 'pfr:i£ffi-Jx~fflr%n\Z:imm:JL~:MJ 'pfr:i£ffi- IX~fflr%P>ZtB£ilfi;a:MJ' 
m~~rm:i£-$:r¥~~*001f1PJfilM: 
[0091J ~ ~ , filr:i£~ ~ * 00 % .JvZ ~ ffi-ti ii: fil ;fo ffi-tB ti~ t~ fil , filr:i£ffi-:tw ii: fil EB $ 
'1' ~ ffi ii: JJQ ITT • 1,t fil lo .m {,t fil :Ml JvZ ; 
[0092] ttfifr;l£ffi- IX~ ,fiJr:i£ffi=IX~5tOfifr:i£ffi - IX~, ]t~ J:ifr:i£ffi-tiil:fil5¥0filr:i£ffi 
-tB£i~t~fil, # fil1$~J:ilr:i£~~*00 pg ITT ffi-:imJL; 
[0093J %JvZtEffi-:imJLl!J!tITT filr:i£~~*00ITT ffi-:imm:ta:MJ; 
[0094J % n\ZttJ:ifr:i£ffi-:imJL {IJ!tl~ITT ffi- :c}Jl°f16fil: 
w~ru *~mP>Zam:i£ffi-ffi•~~filff~m:i£~~-ruITTffi=:twii:fil®ffi=ffi•~ 
t~ fil , J:ifr:i£ffi = ti ii: fil EB $-i"~ m ii: 1JQ ITT• 1-tfil ;fo m {,r.fil tiJ n\Z ; 
[0096] ttfilr:i£ffi-lX~ ,fiJr:i£ffi=IR~5tOJ:iJr:i£ffi - IX~, N ~ Jifr:i£ffi=tiil:fil5¥0filr:i£ffi 
=ffi•~~fil,#M~~~m:i£ffi-:imRffl~:imITTffi=:imR,m:i£ffi-:imR®m:i£ffi=:im 
JL :Ml P>Z ffi - :im JL : 
[0097J %JvZtEJ:ifr:i£ffi=:imJLf1J!tl~ITT ffi=:cJJl°fl6fil; 
[0098J %n\ZtEJ:ifr:i£ffi-lX~ITTffi- :imJLITTitl~:fo~WITT ffi IITl:imm:ta:MJ, ~2z%n\ZtEJ:iJr:i£ 
ffi-1X~-m:i£ffi=1X~®m:i£ffi-1X~~mITTm:i£ffi-:imRru~®~WmJvZffi-~ft~ 
:MJ,m:i£ffi-~fE~:MlITT*OO*rm:i£ffilITl:imm:~:MJITT*OO; 
[ oo99J m P>Z a J:ifr:i£ffi 1J11 :im m:~ :Mi :fo fiJr:i£ffi-tJJ: ft i;a :Mi m P>Z ITT ffi = [_lJ] tt pg ITT ffi n :im m: i;a 
:MJ,m:i£ffin:imm:~:MJ~m:i£ffi[9jmi]t~:M}ffl~~o 
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[ o 1 o o J ~ J:Yt'i lHi71t t§ rt , _t :l£ tt71t 1f ~A~ ~ T 1ft ,¢,t: : 

[ 0101] * 1st IY=] ~ ilffi ¥Ll Ji)r =rR:: ~ 13{] - ti ff fv; ff 13{] :im:li~::JL ta 11;! 13{] % PX 7JY! , :im tt * ~ :im fL ;Fo * 
=:imR~~:imR%PXIZ*IDPX~:l£-*ttMff*ITT:immR~~.**~*7~:l£:immR 
~~ITT I Zxi&Jf0PX:2fs:, ffi41R T ftfflfAJ □ 1£ T, :imfU~m f:ttt*-B'i18{J I Zxi&*Jf0PX:2fs: 
~ITT~~,fAJ~ili~*7~:l£ *ttMffITT~~IZ*&~PX:2fs:o 

1311 ~i.~af.l 
[ o 102J Jg 7 £ ilH! :l:i!! iR. IY=] :2fs: 1st IY=] ~ im! ¥Ll Q)G J:Yt'i ~ tt 71t * ITT tt71t 1f ~ , T 00 ~4 xt ~ ilffi ¥Ll Q)G J:Yt'i 
~tt71tffl:l£*~~~~fflITTmOO~M-~*ffl,BW~m~,TOOffl:l£*ITTm00&&¾:2fs: 
1sta}j 13{] ~JJ:~~im!¥Ll, xtf21s:®l~~:imtt71tAln*i1t, ft::;f1-t tB fi1Jm:tt.':hiJJ1311ro=rR:: T, ~PT~ 
t!Hli5~ ® j)ft 00 ~H~Afte. 81 j)ft 00 o 
[0 103] 00 1 - 00 2 2:Jg :2fs: a IY=] ~ 'l' ~ JJlli ¥Ll JiJT =rR:: fi¾ ITT - ~@; #{it ff* :im m fL ta~ ITT% PX 7JY! yJif. 
fiOO; 
[ O 104] 00 2 3-00 4 9 79 :2fs: a IY=] ~ ,t-~ JJlli ¥Ll JiJT =rR:: fi¾ ITT - ti ff fit ff* :1mm fL ~~ITT% PX 7JY! yJif. 
fiOOo 

~ P-1-qt ~jj"~ 

[0105] T 00~4~it:2fs:a IY=] ~Jllli ¥Ll * ITT ~ft 00, xt:2fs:1st IY=] ~Jllli ¥Ll * ITTtt71t1f ~ntfrilB'!, ~ 
!:f :l:i!! ffl :l£ , B rt , Jijy m :l£ ITT~ JJlli 1JLl ·fx. {x. ¾*a IY=] ~ $ 7J\. ~ JJffi ¥Ll , w ::;f ¾ ~ $ 81 ~ ilffi ¥Ll O ~ f 
:2fs:1st!Y=]*ITT~JJffi~,:2fs:®l~~:imtt71tAlnft&~~tB~m:tt':h~lWmT~~~ITT~~A~ 
~ JJlli 1JLl , tr'P ~ f :2fs: 1st IY=] f~;/Jp ITT m ~ o 
[o 106] ft T 00 ITT ffl :l£ * 1'@5£ 7 fo! $ A f*tffi 11 ~ 11! f ft 5t f_lfij4:2fs: 1st IY=] , {8 ¾:2fs: 1st IY=] ~PT~ 
*fflA~::;ffAJfft~ffl:i£ITTA~1f~*~Jllli,:2fs:®l~tt71tAlnPT~ft::;f~~:2fs:1stlY=]l7'J~ITT 
mmT~~~mr,~~:2fs:1st!Y=]::;f~T000HITTAW~Jllli~ITT~~o 
[O 107] :2fs: R IY=] ~ JJlli ¥Ll =rJHi¾ 7 ~;frfi - ti ff fit ff* :1mm fLta ~ITT% PX 7JY! , i~1f r!i~Hi: 
[0108] SlOl: :tmOO lJi)T~, =rR::~~11£11, JiJr:l£~11£l*OOIDPX~*~:1:t~m2;¥0*~§:ig£fj£ 
=rtm3, JiJr:l£*~:1:t~m21±1 $,t-:itffi~JJOITT¥t1tmlom1,tm~PX0 PT i&ITT, JiJT:l£*~:f:t~m 
2 * ¥L 1,tm lo m 1tm ITT m~1c~, lo ::;f /J\ f 64 , f_§:2fs: 1st IY=] xt ~* ::;f 1$: r~ IE , Awt!ll.'tt m w IE o 
[ 0109] Jl 1* ITT , ft :2fs: R IY=] ITT ~ ,f-~ JJffi ¥Ll * , Ji)T:l£* ~ fig £t 3£ ti m 3 Jg ¥t f,t ttm , {8 :2fs: R IY=] 

xt ~3t::;ff~Jr~IE, R ~1:5RiiEJiJr:l£*~fig§:f3£1tm3~ JiJrJ£*~*~m2* JiJr:i£m 1tmITTttf4 
::;f fAJ, HA~fig£fr}J(3~ ep PT o 
[0110J ~ ~i~ IY=] ITT¾, ft_t~~ilffi iJLlITT ~MJ_t, ft:2fs:1st!Y=] ITT ~,t-~JJffi¥Ll *, i~1fr!~fil 
ti: 
[0111J ftJilT:l£*~fig£f3£1im3*00%PX*~*Hlm4o 
[0112J s102 = ~tttz□ oo 1JiJr~, ID.~ic,~JJ3:3f Ji1TJ£*~:1:t~m2;¥0JiJTJi*~t{gtt3£1tm3, 
3tfilf$~Ji1T:l£~11£1*0017'J ITT*~:ifilfL5o 
[0113J Af*ITT, ft:2fs:1st!Y=] ITT~'f-~Jllli¥Ll*, %PX¾,~:1'A3F Jife:l£*~:1:t~m2;¥0Jife:l£*~fig 
§:f3£tim3, 3t filf$~JiJr:l£~fl£1*0017'J ITT *~:ifilfL5filti: 
[0114J xt JiJr:l£*~:1:t~m2;¥0JiJr:l£*~tig£fi$1im3*ff ~Llti, ftJiJr~*~:1:1~m2;¥0Jife 
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:i£ffi - ti~Jfd$ll fil317'J % JvZ ~ ~ Jift:i£ffi -ttii:fil 25¥0 Jift:i£m - tB£i~t~ fil3, 3t M 1$ _¥Jift:i£ 
~~ 1*0017'] 1¥] ffi -jm JL5; xt JiJT:i£m -jm JL5Jtt1r1liJ'c 0 

[0115] f/fi~iJla}j 1¥1¾ ,ftxt fiJyj£ffi-j:f,l:fil25fO_pJyj£ffi-tB£i~t~fil3Jtt1r~Lltist, pJl2), 

~ 1l11iUt ~Ll ti , ill PT l2J, ~ tl-=r rt ~Ll ti , ~ PT l2J, tllil-~ ffl , * 'fl a}j xt JltJt ~ f~J p~ k , Jl 1$ lffi tl 
15c. rm JE o 

[0 116] ~ f/fi ~ iJl a}j 1¥1 ¾, 3 JiJr:i£ffi -tB£i ~t~ fil3:zz 00 % fvZ~ ffi -jiit~Jfil4St , ft% fvZ * 
-JffiJL5st, ~'e!trSxt Jift;i£ffi-jiit~Jfil41¥J~Llti o 
[0111] S103: ti□ 002Jift~, ftm-JffiJL51!1i!IEt{J Jifi-;i£~~1:zz00%JvZffi-Jffiil!£a1tJ6o PT~ 
13{_}, ft*'fla}j 1¥1--t-~JJmfiijq=t, JiftJ£m-:1mm:tatiJ6jglifil' %fvZI Z:3/9~tltt!/~ MIZ: 0 

[0118] S104: ftJifi-;i£ffi-:lmJL51Wtlfil%fvZm-:i::}Ji'f~FA o 
[0119] Jlf;tITT, ft*'fla}j 1¥J--t-~JJm1Juq=i, ftJiftJ£ffi-:1mJLsf1Jitlfil10rvZm-mi'f~filfil:trS = 

[o 120J ti□ oo 3 JiJr~ , 1=EJiftJ£m - :1m JL s 1¥111J!tl fil 5¥o JiJrJ£ m - :1mm:£a 1tJ 6 ITT* oo :10 rvZ m - ~ ~ 
fil 7, fflr F ± ~ w, PT~!¥] , Jiftj£ffi -p~ ~ fil 7 jg~ 11.fil, % JvZI z=:jgm~I Z:: 
[0121] ftJiJyj£ffi-p~~ FA7:zz00%JvZffi-Hf*FA8, fflrHfit~w, PT~aq ,Jiftj£ffi-Hfi1 
fil8 jg ffl.11.fil , % fvZ I Z: jgVLl9' I Z: : 
[0122] ftJiftj£ffi-Hfi1 fil8:zz00%JvZffi-pJl t~fil9' fflrrll 1~?fi-:i£m-Hf*FA 8q=t ITT~ w 
rJitt±:1 , PT~ 13{_} , Jiftj£ffi - rll 1~ fil 9 jg~ 11.fil , % fvZ I Z: jgjJU9' I Z: : 
[0123J ti□ 004JilT7F, 1=EJiJrJ£ffi-rll:t~FA9:zzOO%JvZffi-1*1f=1 FA 10, fflr1*1f1 JiftJ£m-rll:t~ 
fil9ftJ§~i¾PiIZ:q=t~i>:JtiLl1gi19J, PT:iztag ,JiJT;i£ffi-1*1? fil10jg~Fs1lifil, %fvZIZ:jgV[ 

t9'IZ:; 
[o 124J ~ ~f ti□ oo 4JiJr7F , ¾ ~ Ji1rJ£m -1* 1ft fil 1 o __ m - rll :t~ fil9 __ JiJrJ£ffi - Hfit fils 5Fo Jift:i£ 
m-p~~ fil7{*r fiJrj£ffi-:lmil!~tiJ6*001¥1$?t ,%JvZffi-J:}Ji'f~fil, PT~!¥], Jifi-:i£¾PiI Z: 
jg~LltiI Z:5f01l1J'GI Z: o 
[0125] S105: ftJiJrj£ffi-J:}Ji'f~filflJ!tlfil5fOJ:iftj£ffi-:imi!!~*tJ6:zz00%JvGffi=:imi!!~tiJ, J:iftj£ 
m=:1mm:~til1¥1*001~rJikttffi-tB£t~:t~fil3:zzOO 0 

[o 126] Jl 1*1¥1 , ft* 'fl a}j i¥J --t-~ JJlli 1Ju q=t , 1=EJ:i1TJ£ffi - r}Jfi~fil11J!tlfil5¥o Jift:i£ffi -:1mm:~a ti16 
* 0010JvGffi=:1mm:£at1J, fi1rJ£m=:1mm:£at1J i¥J :zzoo1~-=r JiftJ£ffi-tB£t~:t~fil3:zzOOfil:trS = 

[o 127] ti□ 00 5 Jift~ , % fvZ 5 filr.JiJr;i£ffi -1* 1? fil 1 OflJ!tl fil" J:iJr:i£ffi -:lm JL 5 ~ $ 5¥0 ffi - tB £t ~ 
1~fil3:zz001¥Jffi=:immfil 11, PT :izt1¥], J:ift:i£ffi=:imi!!fil lljg~Fff§lifil, %JvZI z:3/9mfF-I Z:: 
[0128J tio 006J:ift7F, ¾Piffi1?t J:ift:i£ffi=:imm:fil 11, 1t1~Jifi-:i£ffi=:1mm:fil 11:zzoo f~r Jift:i£ffi 
-tB£i~:t~fil3, %JvGffi=:imi!!ta1tJ, PT ~1¥1, Jift:i£¾Pi I Z:jg~LltiI Z: o 
[0129] f/fi ~iJl a}j l¥J £, fr*'fl l3}j ~Jllli 1JLl q=t, Jift:i£ffi=:immfa ti) l¥J _t:zz OOPT 12), ~ T Jiftj£ffi 
-:11u1:fil1¥J _t:zzoo, m PTl2J, 1~r J:ifi-J£ffi-:11tii:fil1¥J _t*oo, *'fl13Jixt!ltJt~f~Jr~JE, ,R~1* 
iiE Jift :i£ffi = :im il! ~ tiJ 1¥1 _t :zz 00 ~ f ~ r Jift :i£ffi - ti ii: fil q=i J_m fil ~ 11. fil 1¥1 _t :zz 00 ep PT o PT~ 
1¥J,M:i£ffi=:imm:~tiJ1¥J_t:zzOO~M:i£ffi-:fitil:filq=i~fil~~fil1¥J_t:zzOO~~o 
[0130] Sl 06: ftJiJr;i£ffi-tB£i~t~fil l7'J %JvZffi-[_1J]fl"i, J:ift:l£m-[_ll] fl"iftJ:iJr;i£~~_tl¥]N: 
~~~&filr.M:i£ffi-:imKftM:i£~~_t1¥JN:~o 
[ o 131J Jl 1* 1¥1 , ft* 'fl a}j 1¥1--t-~ JJm 1JLl q=i , 1=E J:iJr:l£ffi-tB £t~ t~ fil l7'J % JvZ ffi- [_ll] fl , J:ifi- :i£ 
ffi-[_ll]fflftM:i£~~_t1¥JN:~~~-filr.M:i£ffi-:imRftM:i£~~_t1¥JN:~film: 
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[o 132J * ~ $7} J:iJr~ffi -ti'3 ttatt fil, tEJiJr~ffi -ti'3ttatt fil 17'J % P>Z $ ~ J=ifr~ffi -ti'3tt 
a~filITTffi-~ffl,M~ffi-~ffl1=Em~~~LITTft~~~-~m~ffi-BR1=EM~~~ 
LITTft~om~ITT,M~ffi-~ffl1=Em~~~LITTft~OO~*rM~ffi-BR1=EM~~~ 
L81ft~OO~o 
[o 133J 'flfi ~ i,£ ~ITT¾ , § J:iJr~ffi-tBtiat~ fil * oo % P>Z~ ffi-*!lfilai , 1=EJ:ifr~ffi-t113 
~a~fill7'J%P>Zffi-~ffl,M~ffi-~ffl1=Em~~~LITTft~~~-~M~ffi-BR1=Em 
~~~LITTftJJfiltr1i: 
[0134J ~□ 007 J:ifr~, *~J:ifr~ffi-1i!t!lfil4; 
[0135J ~□ 008J:ifr~, fffi 1-tJ:ifr~ffi-tBtiat~fil3*00; 
[o 136] ~ ;'i ~□ oo s J:ifr~ , * ~* w 7]\. J:iJr~ffi-tB £tat~ fil3 , tEJ:iJrii ffi-tB £tat~~ 317'] % P>Z 
$~JiJr~ffi-tBtiat~fil3ITTffi-~fl12 ,J:ifr~ffi-~fl121=EJ:ifr~~~lL81ft~~~-~ 
J:ifr~ffi-B :fL51=EJ:ifr~~~ 1 LITT ft~ o 
[0137] S1O7: ~□ 009Ji)r~, 1=EJ:ifr~ffi-~fl1217'] %n\Zffi- Bm:tafig 13, pfr~ffi - Bmta~ 
13~ JiJr~ffi=Bmta~:t~H~iff!E Om ~ITT, JiJriiffi -Bm~~ITT%n\ZI z=1gvV¥~I z: 0 
[0138] S108: ~□ 00 lOJifr~, 1=EJifr~ffi-Bmta~131f ~JiJrii~~l-1!J1Ui:&oz%n\Zffi=:1:tii': 
fil 14i□ ffi=t~£tat~FA 15, Jifr~ffi=:ttii':fil 14rn $-i'-5<:itii'::tmITT• f-tfiliow.ttfil~P>Z om 
~ ITT , J=ifr ~ffi = ii ii': FA 14 q:i • 1-t FA ;;¥0 ffl.1-t fil ITT~ Jj( i~t ;;¥0 :;;r- /J, r 64 , fg ,:zjs:_ ,Dt ~ x1 !ft Jt :;;r-fiJ: ~~ 
JE, Af*l~tloc rm Ji o 
[0139J A1*sq, i=E,,$:-,Dt ~ ITT-'i"~Jifil 17tl q:i, Jifr~ffi=tBtiat~fil 15filtr1i.1-tli~, 1Ei,,$:-,Dt 
~x1lftJt:;;r-fiJ:~~;E, ,R ~ffiiEJifr~ffi=tBtiat~fil 15~Jifr~ffi=:l:tii':fil 14q:t pJr~ffl.1-tFA ITT 
:rJ)f4:;;r-~ ,_ftJl~ti'3£tr}Jf316~Pm o 
[0140J 'f/fi ~i,£ ~ITT¾, i=EL~~Mfi 17LlITT ~1iiliL, i=E,,$:-,Dt~ ITT--t-~Mfi17Ll q:i, ~1fr!itfil 
t!S: 
[0141J i=EJifr~ffi=tBtiat~fil 15*00%P>Zffi=1i!t1lfil 160 
[0142] S1O9: ~;'i!z□ OO 1 lJifr~ ,%n\Z¾~$~ Jifr~ffi=:tiii':~14iOJifr~ffi=t~tfat~~ 
15, Jtfilf$~Jifr~ffi-:immtafig13*0017'J ITTffi=B:fLl 7, Jifr~ffi=B:fLi=EJifr~~~lLITTft 
JJ~ Jifr~ffi-B:fL51=EJ:ifrii~~l LITTftJJ~y,$73\.Xii': o 
[ o 143] A 1* ITT , 1=E ,,$:-,Dt ~ ITT -'i" ~ l1fil 17Ll q:i , % n\Z-ic ~ $ ~ Jifr ~ffi = :l:t ii':~ iO Jifr ~ffi = fB 
~a~fil,Jtfil~~m~ffi-Bm:~~*0017'JITTffi=BRfilM: 
[0 144] x1 JiJr~ffi = :l:i ii': fil iO Jifr~ffi =tB tiat~ fil :ittff ~Ll t!R, i=EJifr~ffi = ii ii': fil iO Jifr~ffi 
=ffi~a~fil17'J%n\Z$~M~ffi=:ttii':fil~M~ffi=ffi~a~fil,Jtfil~~M~ffi-Bm 
~~*00 l7'J ITTffi=:im:rL: x1 Jifr~ffi=BIL:ittlfmt5b 
[0 145] fffl ~ i,£ ~ ITT¾ , i=E,,$:-R ~ ~ J1fil 17Ll q:t , Jifr~ffi = ft tL m 12). fil 1$ ~ pfr~ffi - nm: ta~ 
*OO, ill m !2J.fil1$~Jifr~ffi- nm:ta~*oo l7'l, ,,$:-,Dt~x1lftJt:;;r-fiJ:~~;E, -R~ffiiEJ§;'t%P>Z 
ITTffi~Bm~~ml2J.~M~ffi-Bm~~-~~M~mo 
[0146J it'flfi ~i,£ ~ITT¾, tEx1 Jifr~ffi=:ttii':filiOJifr~ffi=tBtiat~filmff ~Lltsst, m l2J. 
~tlilrrd!~Llt!R, ill m !2J.~1l-=fr!~Llt!R, itm 12J.tllir1tffl, ::zjs:,Dt~ x1 lftjf :;;r-fiJ:~~;E, A1*tmtt 
ocrroJE o 

[0 147] a L~~ J1fil 17Ll ITT ~1iili L , i=E,,$:-R ~ ITT--t-~ J1fil 17Ll q:t , § JiJr~ffi = tBtiat~ fil * 00 
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ID PX~ ffi = =rtHJ fil s,t , a ID PX ffi = jffi JL Si ' ~ 'EL t!S x1 Jifr 3£ffi = =rtHlfil Et<J ~Ll t!k O ffij ~ m SA ITT 
¾ , fr ,:zjs: 1:z SA~ tflfi: wtl q=r , JiJrj£ ffi = t{1Hlfil 16 !j[] IPJ Jifrj£ffi = Jffi JL1 7 - 1Y1tl 13g :v1 ~ £~ 5f0 Jifrj£ffi -
=rttlfil4!j[J3 rPJ Jifr3£ffi -Jffi JL5-1Y1tl ITT:iil~~zJaJ s<J Ji!e ~ a~::k 7G J:r 15nm o 
[o 148] s 101 o = aJiJrJ£ffi =Jffi JL 1mu~ID PXffi =:r:}Ji'f~fil 0 

[0149J A1*ITT, 1=E,:zjs:1:zSA ITT-1'-~tflfl:iJtlq=r, 1=EJifr3£ffi=JffiJL1Y1tl~IDPXffi=:r:}J1'f~fil'E1t!S: 
[0150J -tzooo 12JiJr~, aJiJrJ£ffi=JffiJL11s<J1mtl~5foJiJrJ£ffi-Jffi:ii!tatig 13ITT*OOIDPXffi=~ 
3f fil 18, fflrF±~ w, PI:iztITT, Jifr3£ffi=~~v fil 1879.{t.FA, IDPXI z=jgvVf9I Z:: 
[0151] 1=EJifr3£ffi=~~v FA 18*00IDPXffi=f¥fi1fil 19, fflrf¥fi1~ W, PI:iztITT, JiJr3£ffi=f¥ 
,fiiJ fil 19 jg ffl.1t.fil , ID PX I Z: jg'IJVf9 I Z: : 
[0152J aJi1rJ£ffi=1¥1iiJFA 19*00IDPXffi=rli:f3fil20, fflrrJi:f3JiJrJ£ffi=1¥1itfil 19q=r s<J ~ 
w11rt1:±:1, PI :tzts<J, JiJrJ£ffi=rli:f3fil 191g•1t.fil, IDPXIZ:731JVf9I z:: 
[0153J -tzooo 13Jifr~, aJWJ£ffi=rli13FA2o*OOIDPXffi=f*1P fil21, fflr1*:fP JiJrJ£ffi=rli 
:f3fil 2O1=EJ§~i * Pi I Z: q=r 7G x iHJH~ , PI :izt Et<J , Jifr3£ffi = 15R1? fil 21 jg ~F si afil , ID PX I Z: jg 
'1=' +□ I --++--1JV1:,,, 2:;; 

[0154] ~~i!mOO 13Jifr~, *~Jifr3£ffi=15Rt? fil21,ffi=f;Ji:f3fil2O,JiJr3£ffi=f¥1i1fil 195f0Jifr 
J£ffi=~v FA 185¥0JiJrJ£ffi-Jffi:ii!~atig131ftrJiJrJ£ffi=JffiJL11~ws<JW5J\., IDPXffi=:r}Ji'f~ 
fil, ~S11!efiJifr3£ffi=JffiJL1 7 ~JifrJ£ffi-JffiJL51PJ~Jffi, PI :iztITT ,JiJr3£*PiI Z:jg~Llt!kIZ: 
5f011'l11c I Z: o 

[ o 155J a _t J£ ~ tHfl: wtl ITT~ :nm _t , a* 1:z SA ITT - 1--~ tHfl: wtl q=r , ~ 1f 1* ~ 'EL 115 = -tz□ oo 14 JiJr 7f- , * It'~ Jifr3£ffi = rli :f3 fil 20, JiJr3£ffi = f¥1it fil 19, JiJr3£ffi = ~~ V fil 18 fv r Jifr3£ffi = 1* 1? fil 21 -r 
1f ITT$ 5J\. , ~□ 00 q=r ~ £~ tl!Jifr 7f- o 

[0156] SlOl 1: -tz□ 0015Jifr~, *PiJiJr3£ffi=Jffi:ii!£atig ,JiJrj£ffi-jffi:i]t~tig5f0JiJr3£ffi=15Rt? 
fil ,Jifr3£ffi-15Ri? fil, IDPXJifrJ£ffi-JffiJL55f0Jifr3£ffi=JffiJL17:t§~JffiITTffi -JffiJL22o 
[0 157] S 1012: 1=EJifrj£ffi - JM JL{!J1tl ~ 5f0 ~ fm,~ lXID PXffi [9 Jffi:ii!ta tig 5f0 ffi -tJtfE ~ tig , Jifrj£ 
ffi-~ft~tigITT*OO*rmJ£ffi[9Jffi:ii!~tigITT*OOo 
[ 0158] A 1* ITT , a* R S}j ITT -1'-~ tHfl: 1Jtl q=r , a JiJr 3£ ffi - jffi JL 1Y1tl ~ 5f0 ~ $1:& {X ID PX ffi [9 jffi 
m~tig~ffi-~ft~tig,mJ£ffi-~ft~tigITT*OO*rmJ£ffi[9Jffi:ii!~tigITT*OO'ELM: 
[o 159] -tzo 00 16 Jifr~ , 1=EJifr3£ffi - Jffi JL2 211Jitl ~ i0 ~ $ ]j, R.Jifr3£ffi-t{g ~~~t~ fil 3* 00 ID PX 
ffi [9 JM :ii! fil 2 8 : 
[0160J -tzo oo 11 JiJr~, aJiJrJ£ffi [9 Jffi:ii!fil28*00IDPX~~Jifr3£ffi [9 Jffi:ii!fil28ITTffi-t1tftfil 
34; 

[0161J -tzo oo 18Jifr~, * Pifm5J\. JiJrJ£ffi-tJtftfil34, 1~11it JifrJ£ffi-t1tftfil34ITT * oo 1~r JiJr 
J£ffi-t{g£~~1~fil3ITT*OO, IDPXffi-t1tfttatig: 
[o 162J -tzo 00 19 JiJr ~ , * Pi W 5J\. Jifr3£ffi [9 Jffi:ii!fil 281:fL r JiJrJ£ffi-t{g £~~1~ fil3 * 00 ITT$ 5J\., 
15Rffi Jifr3£ffi - JffiJL22flJitl~ITT $73\., IDPXffi [9 Jffi:ii!f;atig, Jifrj£ffi [9 jffi:i]t~tig ITT ~$--'=5 Jifrj£ffi 
-Jffi:ii!ta tig 6 l'H~t~JH!±! ' JiJrj£ffi [9 Jffi:ii!~atig ITT* 00 r,§J T Jifrj£ffi-j:Jt ft ta tig ITT* 00 0 

[0163] ffii ~i,£ S}j ITT¾, 1=E,:zjs:1:z S}j ~tflfl: wtl q=t , Jifrj£ffi-j:Jtft§;atig ITT _t* OOPI ]j_ r,5J T Jifrj£ffi 
=tt,i:filITT _t*oo, fil PT]j, f~r JiJrJ£ffi=tt,i:filITT _t*oo, *1zS)jx1.ut#7f-1i1Nr~JE, ~~1* 
iiE Jifr 3£ ffi - tJt ft~ t1g ITT _t * 00 7G 1~ r Jifr 3£ ffi = tt ,i: fil q=r J,W fil • 1t. fil ITT _t * 00 ep PI o PI :izt 
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ITT,M~ffi-~ftm~ITTL*®~M~ffi=*1i:fil*ffifil~~filITTL*®f~o 
[0164] S1013: B:Jifr~ffi [9 :itU1!ta~ ~ Jifr~ffi-tJtJEta~%P>GITT ffl=[_ll] ttpg %P>Gffin:im 
mm~, Jitr~ffi n:immta~ 1=1 JW~ffi im :1mm:m~ t~Htiom o 
[o 165J 'f/fi ~ i,£ S)j 13{] ~, § Jifr~ffi = ti3ti~ti FA* 00 % P>G~ ffi = *~lfila1 , aJifr~ffi Im :im 
mm~1=1m~ffi-~ftm~%P>GITTffi=[_ll]Mpg%JJ)Gffin:1mm:m~.M~ffin:1mm:m~~m 
~m im :1mm:ta~ t~Htiom filt!S = 

[o 166] -tz□ oo 20 Jifr?F , aJiJr~ffi im :1mm:m~ ~ JiJr~ffl-tjfttatiJ * p)G ITT m = [_llJ Mpg* P>Gffi 
n:immfil3s. Jifr~ffi n:im:i1!fil351=J Jifr~ffi im :1mm:ta~ t~Htiom 
[0167J -tz□ OO 21Jifr?F, ~~iJifr~ffl=jif~Jfil: 
[0168] -tz□ OO 22Jifr?F, f:!:B ft.Jifr~ffi=tet~~tifil*® o 
[0169] t§MB<J '*R S)j ~Mli vtlift~1tt T-;frtitu fflL~%P>G7Jit%P>GITT - tl1Hit~' it -
ttf¥fit~filt!S: 
[o17oJ ~~, Jifr~~~*®%P>G~ffi-tt1i:fil:f□ffi-teti~tiFA, Jifr~ffi-*1i:filEB $ 
'i""Y: ffi ,1: :tm a<J ~ ~FA :f□ m 1t.fil ~ P>G : 
[0111J m~ JiJr~ffi-tt1i:fil:f□Jifr~ffi-tett~1tfil. #M,f$_¥Jitr~~~*® pg ITTffi-:1m 
fL: 
[01nJ %P>Grffi-:1m1Ll!l!IITTJitr~~~*®ITTffi-:1mm:ta~: 
[0113J %P>GrJiJr~m-:1m1L11J1tl~s1ffi-JJJi'f~FA: 
[o 114J * {JZ * p)G -=r Jifr~ffi-te tt~1t FA ff ~ Jitr~~ ~ -vrtl a<J m = tt ,1: fil :f□ m = te ti~ 
~fil,M~ffi=*1i:filEB$~Y:ffi1i:~ITT~~fil®m~fil~P>G: 
[O 175] m ~ Jifr~ffi =tt ,l:fil ;f□ Ji)r~ffi =te£iiiJi fil, * M 1$ _¥ 1=j Jifr~ ffi-:lm fLt§ ~:im ITT 
ffi=DR,M~ffi-DR®M~ffi=:imR~P>Gffi-:imR: 
[0116J %lvZrJifr~ffi=:imfL11J1tl~ITTffi=:r:JJi'f~fil: 
[o 1 nJ * lJZ * p)G r Jifr~ffi - :1m 1L11J1tl ~:f□ ~ i'ffl ITT m im :1mm:m ~ :f□ m-tj ft ta~ . Jifr~ffi im 
:1mm:m~1=1M~ffl-:1mm:m~ffl~M.M~ffi=~ftm~ITT*®*rM~mim:1mm:m~ITT 
*®: 
[0118J %JvZr Jitr~ffi im nm:m~:f□Jifr~ffi-tjJ'Eta~%P>GITT ffl=[_ll]tf pg ITT ffln:immta 
~.M~ffinDmm~1=JM~ffilmDmm~ffl~~o 
[0179] EB Ley~□ ' *R S)j ~irffi:f3JLlJifrti1ttITT - ttf¥fit~ITT:immtL£a~81%P>G7JY:t, :imttffi 
-:lmR®ffi=:imR~~:imR%P>GI~*%P>GM~--ff~~*ITTDmRm~,**~*T 
M~:immRm~ITTI~*~®P>G*,m*TB:ffl~D~T,DR~-~tt*~~ITTI~* 
~*®P>G:zjs:~ITT~~.~~&~*TM~-$#~~ITT~~I~*~®P>G*o 
[0180] IH:jr, :zjs:l5tS)j ~Mlif3JLlift~1~ T yj-;fqi- ttf¥1it~*DmtL£attJITT%JVG7JY:t, Jifr~ 
- tt 1¥1it ~fil trSf{} * ~ 1f fPJ til:;;f!J ITT ffi- IX~ -ffi = IX ±.!!i:f□ ffi - IX~ , A* , Jifr~ffi-IX~ ffl 
r%P>G:imm1Lm~, JiJr~ffi- lX~fflr%P>Gtett£fmtiJ, ~1f1tfilt!S= 
[0181] S201: -tz□ 0023Jifr7T>, ttH~~~l. Jifr~~~1*®%P>G~ffi-tt,l:fil2;f□ffi-teti~ 
ti fil 3 , Jifr~ffi-* 1i: fil 2 EB $ 'i"'Y: ffi 1i: 11□ ITT~ 1t. fil :f□ m 1t. fil ~ P>G o ey ;l& ITT , Jifr~ffi-tt 1i: fil 
2 * ~ ft.fil ;f□ m ~fil ITT fil~ -~~t ;f□ ~ /j\ T 64 'f_§:zjs: R S)j x1 IH:# ~1$ ~~ IE , JtfttJttf ot rm IE 0 

[0182J Jl12is:ITT, B::zjs:R S)j ITT-~~Mlif3JLl *, Jifr~ffi-teti~tlfil379~1t.ftfil, fB :zjs:RS)j 
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xi 1l:l:J=t ::f ft~f,~ k , 7{ ~1*iiEJifi:i£ffi - t{g£i~ t~ fil3 ~ Jifi:i£ffi -ttii:fil2 q::r Jifi:i£ffl. ftfilITT i'Jt-4 
::f lPJ, liJl~t{g£ir}Jfi~ eppJ o 

[0183] rlfi ~m1¥J 81 ~, frL:i£~fflliwtlITT ~iili_t, tt:;;t;:tff..a}j ITT-'i'~ffllivtl *, i~1J1t~fil 
trS: 
[o 184] fr Jifr:i£ffi - t-e £i ~ t~ fil 3 * 00 % $: * - ttBJfil4 o PT :lzt ITT , Ji)r :i£* - ttBJ fil'EL trSW. 
1,tfil~FA i1:a1mftFA~•1t.fil~AffiltartJ ':zjs:iff.. S)j xi .[l:t3t::f f$f,~ JE' Jl{*t!TI'~IH,c. rrff JE 0 

[0185] S2O2: ~ii:ti□ l?fl23Ji}rJF, frp)rj£ffi-[Rb.:rjlOO (epchannel hole) -.J5Jr:i£ffi=!Xhri2OO 
(epss dummy hole) tOJi)rj£* - [Rb.:rj3OO (ePTAC barrier) %$:5t:-i:m~ Jifrj£*-tiii:fil2 
to JiJr:i£ * - t{g ti~t~ FA 3 , :ff M 1$ _¥Jifr :i£~ ~ 1*00179 ${] ffi -:l!H :JL 5 o rlfi ~ iJl l¥J ITT~ , fr~ 1t 
r JiJr:i£~~1*001f fPJ _t, JiJr:i£ffi - IX~3OO~ITT JiJr;l£*-:l!H:JL51*BL:kr JiJr;l£ffi-[Rb.:rj1OO 
~ ITT Jifr:i£* - i!H :JL s ${] i* & o 

[0 186] ~ f/fi ~ iJl a)j 81 ~, 3 Jifr:i£ffi -t-eti ~t~ Fzf 3* 00 % $:~ ffi -ttBJfil4atr , fr%$:* 
-:l!HJLsat, ~'E!trSxi JiJr:i£ffi-ttBJfil481~Lltt o 

[0187] S2O3: :ti□ i?fl24Jifr7F' fr*-:l!H:JLSBJKITT Jifij£~~1*00%nx:ffi-:l!H:i1[~rt)6 0 

[0188] S2O4: frJifr;l£ffi-:l!HJL5{])1tl~%nx:ffi-r}Jfi~FA o 

[0189J Jl 1*ITT, fr:;$:iff..1¥J ITT -~~fflli1Jtlq::r, ttJ5Jr:i£ffi-:l!H:JLsfmtl~%nx:ffi-mfi~fil'ELtrS: 
[0190] :ti□ !?fl 25JiJrJF, frJiJr:i£* -:l!HJL5ITT ftl~tOJiJr;l£*-:l!Hm:~rtl6ITT * 00%$:ffi-~~ 
fil7, fflrr±~ w, PT :iztITT, Jifi:i£ffi-r~~ fil 1n•1t.fil, %nx:I z:nm~r z:; 
[0191J frJiJr:i£ffi-r~~ fil7*00%nx:ffi-r¥M,fils, fflrr¥1it~w, PT:iztITT ,Jifi:i£ffi-r¥fit 
filSnffi.ftFA '%$:I z:nml9'I z:; 
[0192J ttJifr:i£ffi-Yffit fil8* 00%$:*-f,Ji :t§Fzf9, fflrf,Ji1§Jifi:i£ffi-Yffitfilsq::r ITT~ w 
11rttB, PT :iztITT, Jifi:i£*-f,lit§fil9n•1t.Fzf, %nx:I z:nm~r z:: 
[0193J :ti□ 0026JitrJF, frJitr:i£ffi-f,Jit3Fzf9*00*P>Zffi-~tft fil 10, fflr1*tft J5Jr:i£ffi-F,lit§ 
fil9frJ§ti~[)iI Z: q::r ::f~JUtJn1:H, PT ½tITT ,JiJr:i£ffi-f*tft fil 1O7.J~Faitttfil, %$:I z:nm 
l9'IZ:; 
[o 194J ~~:ti□ !?fl 2 6 J5feJF , ~ [)i J5Jr:i£ffi - f* tft fil 1 o" ffi - f,Ji 13 fil 9-. J5Jr:i£ffi - r¥ fit filsto Jifr:i£ 
ffi-p~~ fil7f*r J5Jr:i£ffi-:l!Hm:~rtl6*00ITT$:5t, %$:ffi-r}Jfi~fil, PT :iztITT, Jifr:i£~~I Z: 
n~LltiI z:toflt5tI Z: o 

[0195] S2O5: frpfr;l£ffi- r}J(i~fil{JJ!tl~tOJ5Jrj£ffi-:l!H:i1[~rt)6*00%P>Zffi=imm:~rtJ, Jifr:i£ 
ffi =im m: ~ rtJ ITT* 0011£ r Jifr:i£ffi - t{g ti~ t~ fil 3* 00 o PT :lzt ITT , Jife :i£ffi =imm:~ rtJ 179 $ Jl ~ 
~~raJ~o 
[ o 196J Jl 1* ITT , fr:;$: iff.. l¥J ITT - ~ ~ fflli wtl q::r , frJiJr:i£ffi - r}J fi~ fil fJJ!tl ~ to JiJr :i£ffi -:l!Hm: ta rtJ 6 
*OO%nx:ffi=imm:~rt1,m:i£ffi=imm:~rt1ITT*OO*rm:i£ffi-ffi~~~fil3*00filM: 
[0 197] :tio !?fl 27 Jifr 7F , % $; 11 ffiEJ5Jrj£ffi-f* tft fil 1 Oftl~-. JiJrj£ffi-:l!H fL5 ~$to ffi-t-eti~ 
t~fil3*00ITTffi=imm:fil 11, PT :izi;ITT, JiJr:i£ffi=imm:fil 11179 $Jl~~~l'aJ!t~: 
[0198] :ti□ !?fl 28JiJrJF, ~ f,i$5J"- JiJr:i£ffi=imm:fil 11, 1~1i JiJr:i£ffi=imm:fil 11*0011£-r Ji]rj£ 
kk_ftlz{,}L.'--k-f:_:µ:B3 ~cl';~~·<'b']t:f:±-l:f.-t pr-:&.ft{-r i:;i:;:__:4"~-·<'b']t~-l:f.-trt1:s'm 1=1 --;F,7"£=:l'i:flrt'& .:tt:f:± * _.ct::\..:;3':lctl:sz:Jz:;; , JI/JJJ<iw-JJ:!!Jl!:::t=t T"J, HJ~ P'.J , r11~=-JJ:!!JJ!~1==1 1(L-J r-1 AP::7¾ 'Fl :::r:: 7.. '-'-J l')Js, /" ~1==1 

rtJ nit ffi ~ ~ ~ ttJ 0 

[ 0199] f/fi ~ iJl a)j ITT~ , fr:;$: iff.. l¥J ~ fflli wtl q::t , Ji]r j£ffi = i!H :i1[ ta rt) ITT _t * 00 pJ ~ ~ T JiJrj£ffi 
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~ttii:fil2ITT_LzzOO, ill PT~ 1~-=r Jifr:1£*~:ttii:fil201 _t*oo, *Rl3J3 xt .ut#~1i'NrttJE, f{~ 
1* iiE Jifr ;1£* = J!HJ]! £a ;MJ ITT _t * 00 ~ 1~ T Jifr ;1£ * ~ :l:t ii: fil 2 q:t ]]TT fil - 1t. fil ITT _t * 00 ep pJ O pJ 

~ ITT , Jifr:1£* =;itU1~Ja :rig ITT _t* 001=J Jifr:1£* ~ttii:fil 2 q:i J~fil$l 1t.fil ITT _t* 00 f Jr o 
[0200J iftffl~iJt8J3 01 ¾, ft*Rl3J3 ITT~~,~nw:wtlq:i, Jifr:1£*~1*1P fil1=JJifr:1£*=:imm£a 
;MJ ITT ;;f-J t4 ;t§ [AJ , ~ ~ r ft J§ ~ I Z: q:i ft [AJ ~ ±v I Z: q:i ~ f;i o 
[0201J S206: tEJifr:1£*~tB£~;\£tifil3pg%JvG*~[!!]:rf 1" Jifr:1£*~[1:!],ffftJiJr:1£~~1_t01 
=19:JJ¾~-~Jifr:1£*~:imIL5ftJiJr:1£~~1_t01=19:JJo 
[0202J Jl1*ITT, tt*R l3J3 ITT~~~nw:wtl q:i, ftJifr:1£*~tB£~;t£!ifil3 pg %JvG*~[!!],tf, Jifr 
:1£*~[1:!]tfftJiJr:1£~~1_ta1=19:JJ¾~-~Jifr:1£*~:imIL5ftJiJr:1£~~1_tITT=19:~'E1tr1i: 
[0203J ~~$n\.Jifr:1£*~§'113£~;t£=tifil3, ftJiJr:1£*~tB£~;t£=tifil3 pg %JvG]_f 3f Jifr:1£*~§'113 
£~;\£:ti fil 3 ITT*~[!!] rt , Jifr:1£ *~[!!]ti tEJifr:1£~ ~ 1 _t ITT =19:~ ¾ ~-~ Jifr:1£* ~ :im IL 5 tEJifr 
:1£~ ~ 1 _t ITT =19: ~ o PT~ ITT , Jifr:1£* ~[!!]ti ft Jifr:1£~ ~ 1 _t ITT =19:IJ 00 ;fR:k r Jifr:1£* ~ :im IL 5 tE 
Jifr:1£~ ~ 1 _t ITT =19: JJ 00 ~ o 
[0204J ft*Rl3J3 01 Yi~~~nw:iJtlq:i, §Jifr:1£*~tB£~3$=tiFA3*00%JvG~*~t<tllfil4 
a1, ftJiJr:1£*~tB£~;t£=tifil3 pg %JvG*~[!!] ti, Jifr:1£*~[1:!],ffftJifr:1£~~ 1_ta1=19:IJ¾~5 
~Jifr:1£* ~;im IL5ftJiJr:1£~~1 LITT=r9:1Jfiltr1i: 
[0205J ~□ 0029Jifr~ .~~Jifr:1£*~ttUlfil4, fffl~i£13J3B<J¾, §Jifr:1£*~f¥f~fil8lOJifr:1£* 
~ttUlFA4;;f-Jt4ffl[AJ S1, tE~~iJifr:1£*~PitHlfil4S1, ~[AJS1~~i$n\.Jifr:1£*~f¥fii1fil 10: 

[0206] ~00030Ji)r~, f:iB 1t.Jifr:1£*~§'fg£~;t£=tifil3*00: 
[0201J m_ ~~~□ 00 30 Jifr~ , ~ f;i $ n\. Jifr:1£* ~ §'ig £~;\£:ti fil3 , tEJifr:1£* ~ tB£~;t£=ti fil3 pg% 
JvG ]_f 3f Jifr:1£*~tB£~a=tifil3ITT *~[!!] t112, Jifr:1£*~[!!],tf 12ftJiJr:1£~~ 1 _t ITT=r9:~¾~5 
~ Jifr:1£* ~;im IL 5ft Jifr:1£~ fl£ 1 _t ITT =19: JJ o 
[02osJ s201 = ~□ 0031Jifr~, ftJitr:1£*~[1:!]tt12 pg %JvG* -Jffim£a:MJ13, Jitr:1£* -Jffim£a:MJ 
131=J Jifr:1£*=:immtarig t§=tit!I! 0 
[0209J s2os = 1=EJifr:1£* -:imm£a:MJ131f ~Jitr:1£~~1 ~t~t&l,X%JvG*=:1:tii:fil 14lo*= 
tB£~;t£=tifil 15, Jifr:1£*=:l:tii:fil 1483 $~~ 'fiii:1HlITT$l 1t.filiOBR 1t.fil:MJ JvG o PT ~ITT, Jifr:1£* 
= :l:t ii: fil 14 q:t $l 1t.fil ;f0 BR 1t.fil ITT fil~ -~~t ;f0 ~ /j\ r64 , {B * R 13)3 xt .tlt :H ~ 1~J p[t JE , Jl Wf!TI ti 
;r£ rm ;E o 

[0210J Jlf*ITT, ft*Rl3J3 ITT~~~JJw:iJtlq:i, Jifr:1£*=tfg£~;t£=tifil 15:J3$lftlifil, {B*Rl3J3 
xt .tlt# ~1~J rlt 5E , f{ ~ 15RiiEJifr:1£* = tB§:f ;t£=ti fil 151=J Jifr:1£* =tt ii: fil 14 q:i Jifr:1£m ftfil ITT ;;t,J 
t4~ [AJ , _ftJl~ tBt~:c}Jfig ep PT o 
[0211J fffl ~iJt l3J3 ITT¾, ft_t:1£~1Jffi iJtlITT ~MJ_t, ft*Rl3J3 ITT ~~~JJlliiJtl q:i, i~1J1tiffil 
t!5: 
[0212J ftJifr:1£*=tB£~;t£=tifil 15*00%JvG*=jiltHlfil 160 
[0213] S209: ~□ 0033Ji)r~, ftJifr:1£*~ix:1~JG100,Ji)r:1£*=ix~2ooiOJifr:1£*- IX~300% 
JvG¾~N3f Jifr:1£*=:l:tii:fil 14lOJiJr:1£*=tB£~;t£=tifil 15, :H ~1$~Jifr:1£* - :imm£a;MJ13* 
00 pg ITT* =:im Ill 7, Jifr:1£* =:im Ill 7 ftJifr:1£~ ~ 1 _t ITT =19:JJ1=J Jifr:1£ * ~;im IL5ftJifr:\£~~ 1 
_t ITT =19:IJ ~ d> $ n\. ~ ii: o 
[0214] fffl ~iJt 13J3 ITT R:: 'Jlf2!s:I Z:S'J' Jifr:1£* - IX ~ITT* - :imm£a:MJPT fig1~Jifr:1£*=:im IL 
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¾~m~·*R~~~#~ti~~.~~ff~mi£ffi-~~ITTffi-Bm~~~~~mi£ffi 
=BtLft~m~epey o 
[0215] Jl f;,fq'f{j , ft :zjs: RSA l't{J-~~ ~ vtl q=i , % M ¾ ~ m ~ Jifr i£ffi = :l:t ii:fzPfO Jifri£ffi = tB 
-~~m.#M~~mi£ffi-Bm~~*OO~ITTffi=BRfilM: 
[0216] xi Jifri£ffi=:1:t,i:FA ;fOJifri£ffi=tB£f~t~FAJttfr~Llt:R, tEJifri£ffi=:l:t,i:m;foJiJri£ffi 
=ffl•~~FA~%J=&m~mi£ffi=*ii:m®M~ffi=ffi•~~m.#M~~mi£ffi-Bm 
~~*00 ~ l't{Jffi=BtL; xi Jifri£ffi=BJLfilfr1~1JL 
[0217] rm ~i~ SA 81 ~, 1=E:2is:RSA ~~1Jtlq:i 'Jifri£ffi=BtL pJ !J-M1$~Jifri£ffi - Bmta~ 
* 00, ill pJ lJ_ M 1$ ~Jifri£ffi - Bm£a~ * 00 ~ , *RSA xi ~#~{$f,lt lE 0 

[0218] ft _ti£~~ vtl ITT~ litfl _t , tE *RSA ITT---1"-~ ~ vtl q:i ' 3 Jifri£ ffi = tB ti iH~ fil * 00 
% !& ~ * = :f'{1Ul m st , tE % J=& ffi = ft fL st ' ~ fil t!S xi Jifr i£ffi = fittHlm ITT ~Ll t:R O rm~ i~ SA 81 
~.tE*RSA~~~q:i.mi£ffi=flttffiFAffi~mi£ffi=BR-OOITTili~~®mi£ffi-flttm 
mlA ~ Jifri£ffi-B JL5-{!l1tl l't{J ili~ ~z.JsJ ITT Ji!e ~a~:k ~ :kr 15nm o 
[0219J s2010: 1=EJifri£ffi=BfL{!J1tl~%t&ffi=:r:}Ji'f~FA o 
[0220J Jlf;tITT, tt*RSA ITT-~~~1Jtlq:i, tEJifri£ffi=BJL1!l1tl~%t&ffi=:r:}Ji'f~mfilt!S: 
[0221] ~000 34Jifr~, tEJifri£ffi=BtL1 7ITT 19!tlm5fOJifri£ffi=BtL1 7 ~$%t&ffi=~~ m 
18, fflTF±~W, PT:iztITT ,Jifri£ffi=~~m187.1~11.m, %f&IZ:71VVfQIZ:; 
[0222J :t=EJifri£ffi=r~~ FA 18*00%t&ffi=:rttim 19, fflrfffit~w, PT~ITT, Jifri£ffi=ff 
{itm 197Jffl.11.FA, %!&I Z:7.1'1J[;fQI Z:: 
[0223J :t=EJiJri£ffi=fff~FA 19*00%t&ffi=F,Ji:t3m20, fflrF,Ji13Jifr~ffi=fffitm 19q:i ITT~ 
wflitl:±:l, PT:iztITT, Jifri£ffi=F,Ji13m207.1~11.fil, %nxIZ:7JVL~IZ:: 
[0224J ~ooo 35Jifr~, :t=EJiJri£ffi=F,Jif3m2o*OO*t&ffi=1*:tf1 m21, fflrff1f1 JiJri£ffi=F,li 
t3m 20:t=EJ§~ ~ Pi I Z: q:i ~ xlHY-i 195, PT :izt ITT , Jifri£ffi = ff t? m 2171 ~F si tttm , % !&I Z: 13 
VL~IZ::: 
[0225J ~ t~it~o oo 3 s Jifr ~ , ~ ~ Jifri£ffi = ff 1f1 m 21 , m = F,Ji 13 m 20, Jifri£ffi = ff fit m 19, Jifr 
i£ffi=~~ m185fOJifri£ffi-Bm~~13{frrJifri£ffi=BtL17~$ITT$5}, %t&ffi=:r:ti'f~ 
m, ~st1i:f~Jifri£ffi=BtL17 l::_,Jifri£ffi-BJL5;t§~ft, PT ~ITT, Jifri£~!3iIZ:7.1~Llt:RIZ: 
;fomfJ'GI Z:: o 
[0226] tE--1.i£~~1JtlITT ~litfl--1., ft*R~ ITT-~~~ vtl q:i, i~1fr!~filt!S: ~□ 0036Jifr~, 
~ Pi Jifri£ffi = r,Ji 13 m 20, JiJri£ffi = ff fit m 19, JiJri£ffi = r~ ~ m 181» r JiJri£ffi = 1* :t/1 m r 1r 
ITT W5t, ~□ 00 q:i ~~fl!Jifr~ o 
[0227] S201 l: ~□ 0037 Jifr~ '~PiJifri£ffi=Bmta~ ,Jifri£ffi-Bm~~5fOJifri£ffi=1*t? 
m ,Jifri£ffi-1*1f1m,%J=&Jifr~ffi-BfL5;fOJifri£ffi=BtL17t§~ftITTffi- BtL22o 
[0228] S2012: :t=Ef:trr Jifrj£ffi-~~ITTffi- BtLITT19!tlm5fo~$%J=&ffi [Qftm~tzJ, #tEJifr 
i£ffi-~~-Mi£ffi=~~®Mi£ffi-~~~@ITTM~ffi-BROO~®~$%J=&ffi-~JE 
~~ 'Jifrj£ffi-:!:jJE~~ ITT* 00 {~r Jifrj£ffi-tB£f~t~m3ITT * 00 0 

[0229] Af$ITT, ft*RSA ITT-~~~iJtl q=i, :t=Ef:trr Jifrj£ffi-~~ITTffi- BtLITTf!J1tlm5fo~ 
$%J=&ffi[Qftm~~.#1=EMi£ffi-~~-Mi£ffi=~~®Mi£ffi-~~~@ITTMi£ffi­
BROOm®~$%J=&ffi-~1E~~.mi£ffi-~fE~~ITT*OOAfrMi£ffi[Qftm~~ITT* 
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OOfiltJS: 
[0230J -tz□ 00 38JifeJF, 1=EJife:l£:ffi- IX~- Jife:l£:ffi= IX :!si5¥0Jife:l£:ffi - IX~%JJ>Ui:ffiEJife:l£:ffi -
:im JL27191tl ~ 5¥0 mJw ~ RJife:l£:ffi -§'B£fd~t1z fil3* 00 ITT :ffi [9 :immfil 28 ; 
[0231J -tz□ OO 39JifeJF, 1=EJife:l£ffi- IX~ ,Jife:l£ffi= IX:!si5¥0Jife:l£ffi- IX~%JvZ'11:ffiEJiJr:l£ffi [9 
:1mmfil28ITTffi=:r1tftfil29, JifeJ£ffi=:r1tftfil29Jl~~4.faJ ~; 
[0232] -tz□ 00 40 Ji)TJF , {=E}i)T;l£ffi = :f:j ft FA 19 x,t mJife:l£ffi - IX~ 100 ITT* 00 % JvZ ffi ¾tHlfil 
30; 
[0233] ~ J:ife:l£ffi- ¾tHJfil30~¾tHJ, ~Pi J:ife:l£ffi=:l:1tftfil291:frr Ji1T:l£ffi=1X~2005¥0J:ife 
:l£ffi IX ~ 3 oo ITT iffl 73'- : 
[0234J -tz□ 0041JifeJF, ~~Jife:l£ffi ¾tHlfil30: 
[0235J ~ Ji1T:l£ ffi =tJt ft fil 291:fr r Ji1T:l£ffi - IX~ 1 oo 131 $ 73'-~¾tHJ, ~ ~ Jife:l£ffi [9 :immfil 
281:fr r Ji1T:l£ffi = IX :!si 2005¥0 Jife:l£ffi - IX ~300ITT $ 73'-, 1=EJW:l£ffi = IX :isj2005¥0 Jife:l£ffi - IX~ 
300%JvZJ:ife:l£ffi [9 :imJL31; 
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1. -frfi-tl1¥1it~q:iW:i1tJLtatiJITT%nx:1fr!, A~1iE1=Er, i~1fr!~Jt = 

m~~~.m~~~*®mnx:~ffi-*~m®ffi-ffi~~mm,m~ffi-*~mrn$ 
~x. m ~ JJQ ITT• 1-tm tom 1-tm tiJ JvG = 

mnx:¾~m~m~ffi-*~m®m~ffi-ffi~~mm.#fil~~m~~~*®~ITTffi 
-Jffi:JL: 

am-wR•~ITTm~~~*®mnx:m-wm~tiJ: 
am~m-wRru~mnx:ffi-JJJ~m= 
am~ffi-JJJ~mru~®m~m-wm~tiJ*®*~mnx:m=wm~tiJ®ffi-~~ 

~tiJ,m~m=wm~tiJ®m~ffi-~~~tiJITT*®*™~ffi-ffi~~mm*®: 
am~ffi-ffi~~mm~mnx:m-~m.m~ffi-~mam~~~LITT~~¾~•~ 

Jifr~ffi-Jffi:JL1=EJiJr~~~LITT~JJ: 
am~ffi-~m~mnx:m-wm~t1J.m~m-wm~t1J~m~m=wm~t1Jfflm 

fff!t: 
am~m-wm~tiJff~m~~~-ru*~mnx:ffi=*~m®ffi=ffi~~mm,m~ 

m=tt~m rn $~x. t11t~JJQITT¥t1-tm1om1-tmt1Jnx: = 

mnx:¾~m~m~ffi=*~m®m~ffi=ffi~~mm.#fil~~m~m-wm~tiJ* 
ffi~ITTffi=WR,m~ffi=WRam~~~LITT~~~m~ffi-jffiR1=Em~~~LITT~~ 
~&$73\.x_~; 

am~m=wRru~mnx:ffi=JJJ~m= 
am~ffi=JJJ~mru~®m~m=wR~$*®*~mnx:m~wm~tiJ®ffi=~~ 

~tiJ.m~ffi=~~~tiJITT*®*rm~m~wm~tiJITT*®= 
am~m~wm~t1J®m~ffi=~~~t1Jmnx:ITTffi=~m~mnx:mEwm~t1J.m~ 

ffiEWm~tiJ~m~ffi~Wm~tiJfflm~o 
2. t!R:fmtxlLl~*1JiJr~ITT%nx:1Jr!, A~1iE1=Er, aJiJr~ffi-WJL 1m~~mnx:ffi-r}Jfrnm 

'Bt!S: 
am~ffi-WRITTru~®m~m-wm~tiJITT*®mnx:m-~~m,m-=r~~~w= 
aJi1r~m-~~ m*®mnx:ffi-:ft'fitm, fflrt¥Mf ~ w = 

am~ffi-t¥~m*®mnx:m-m~m.m-=rm~m~ffi-t¥~mq:iITT~wmm: 
am~m-m~FA*®mnx:m-~~m.m-=r~~m~m-m~ma~~*~I~q:i 

~xiLlf~f9J: 
*~m~ffi-§~m,m-m~m,m~ffi-1t~m®m~m-~~m~-=rm~m­

wmtat1J*®ITT$73\., %nx:ffi-J}JfJ~mo 
3 . t!R :fm fJ. lLl ~ * 1 Jiff~ ITT% nx 1f r! , A~ 1iE 1=E r , 1=EJifr~ffi-JJJ 13~ m 191~ ~ to Jifr~ffi-jffi 

m~t1J*®*~mnx:ffi=wm~t1J®ffi-~~~t1J,m~ffi=wm~t1J®m~ffi-~~~ 
tiJITT*®*™~ffi-ffi~wmm*®filM: 

mnx:•~m~ffi-§~mru~,m~m-wm~tiJ®ffi-ffi~~*m*®ITTffi=wm 
m: 

mnx:•~m~m=wmmITTffi-~ftm: 
*~$~m~m-~~m.~~m~ffi-~ftm*®*rm~ffi-ffi~~*m*®· 
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% Mffi - :tJtfE~ tiJ ; 
*~$%m~ffi=Dmm.~~m~ffi=Dmm*OO*rm~ffi-ffi•~*fil,%M 

kk ~ ~,E ,__,,,. I,± -J,f,-, 
:m-)t!:!J!:!~ 1r~ o 

4. tlHJi5i'XlLl~*1Jift~l'r,J%M1fit, ~Wfilfrr, *1fg~filtJS: frJifi~ffi-tBtid~t1f: 
fil*00%Mffi-¾tHlfil o 

5. tlH~i'XfLl~*4Jift~B<J%M1fi!, ~W1iEfrr, frJifi~ffi-tBti~t1f:FA pg %Mffi-[_ll_] 
m.m~ffi-[_ll_]mam~~~Ll'r,J~~~~•~m~ffi-DRam~~~Ll'r,J~~film: * ~ Jift~ffi-¾tHJfil; 

f :f:B itJifr~ffi-tBti~t1f: fil * 00 ; 
*~$%m~ffi-ffi•~*m.am~m-ffi•~*filr9%Mm~m~ffi-ffi•~* 

fill'r,Jffi-[_ll_]M,m~ffi-[_ll_]mam~~~Ll'r,J~~~~•~m~ffi-DRam~~~Ll'r,J 

6. t!Hlrsi'XfLl~*1Ji)r~B<J%M7J¥!, ~W1iEfrr, fr?lT~ffi=JJJ13~filf1J1~m;¥0Ji)r~ffi=D 
R~$*~*Mffi~Dm~tiJ®ffi=~ft~tiJ.m~ffi~Dm~tiJ!'r,J*OO~rm~ffi=~ 
ft~ tiJ s<J * 00 fil tJS : 

%M&~m~m=~~FArum,m~ffi=DR~$®ffi=ffi•~*fil*OO!'r,Jffi~Dm 
fil: 

%M&~m~ffi~Dmfill'r,Jffi=~ftfil: 
*~$%m~ffi=~ftfil,~~m~ffi=~ftfil*OO*rm~ffi=ffi•~*fil*OO, 

%Mffi=:t~ft~tiJ; 
*~m~ffi~Dmfil~rm~ffi=ffi•~*m*OO!'r,J$%,%Mffi~nm~tiJ,m~ 

ffi~Dm~tiJ!'r,J*OO~rm~ffi=~ft~tiJ!'r,J*OOo 
7. -frfi-tl1¥fit~, ~W1iEar ,filtJS: 
~~.m~~~*OO*M~ffi-*~fil®ffi-ffi•~*m.m~ffi-*~fil~$~~ 

'ff~ JJQ l'r,J. {tfil lO ffi, {,tfil tiJ M : 
m~m~ffi-*~fil®m~ffi-ffi•~*fil,#M~~m~~~*OOpg!'r,Jffi-DR: 
%Mfffi-DR•K!'r,Jm~~~*OO!'r,Jffi-Dm~tiJ: 
%Mrm~ffi-DRrum!'r,jffi-~~fil: 
*~*Mrm~ffi-~~moom®m~ffi-Dm~tiJ*OO!'r,Jffi=Dm~tiJ®ffi-~ 

ft~tiJ.m~ffi=Dm~tiJ®m~ffi-~ft~tiJ!'r,J*OO*rm~ffi-ffi•~*fil*OO; 
%Mrm~ffi-ffi•~*filpg!'r,jffi-[_ll_]m,m~ffi-[_ll_]mam~~~Ll'r,J~~~~• 

~m~ffi-DRam~~~Ll'r,J~~; 
%Mrm~ffi-[_ll_]mpgl'r,Jffi-Dm~tiJ.m~ffi-Dm~tiJ~m~ffi=Dm~tiJffl* 

fff!i!; 
*~*Mrm~ffi-Dm~tiJff~m~~~-rul'r,Jffi=*~fil®ffi=ffi•~*fil,m 

~ffi=*~fil~$~~ffi~~l'r,J-ftfil®ffiiitfiltiJM: 
m~m~ffi=*~fil®m~ffi=ffi•~*m.#M~~m~ffi-Dm~tiJ*OOpg!'r,Jffi 

=DR,m~ffi=DRam~~~Ll'r,J~~~m~ffi-DRam~~~Ll'r,]~~~&$% 
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mMrm~ffi=BROO~ITTffi=~~fil; 
*~mMrm~ffi=~~filOO~~m~ffi=BR~W*OOITTffi~Bm~~~ffi=~ 

ft~~.m~ffi~mm~~ITT*OO~rm~ffi=~ft~~ITT*OO; 
mMrm~ffi~mm~~~m~ffi=~ft~~mMITTffi=~m~ITTffiEBm~~.m 

~ffi EBm£a~ 1=1 fifr~ffi ~ mm£a~ t§=t~fffm O 0 

8. - tir - tl ff MN~ q:r mm JL ta~ 131 m M 1Ji~, A~fil 1=E r , ?fr~ tl ff fit ~fil t!S¥i:i"F 
~Jj[PJ;j':jp~ITTffi-[[~,ffi=IX±.!iilOffi- IX~,Aq:t ,?Jr~ffi-[[~J=l=lrmMBmJL~~' 
fiJr~ffi- 1X±.!iifflrmMtBt~:1:~£atzg, i~1J~fil11S: 

~m~~.m~~~*OOmM~ffi-*~fil~ffl-ffi•~*fil,m~ffl-*~filrn$ 
'i""Y:ffi ~ :tm a<J ¥tit FA ;¥om 1t.fil ~ M ; 

1=Em~m-ix~--m~ffi=ix~®m~m-ix~mM~~m~m~ffl-*~fil®m~ 
ffi-tBt~~t~FA , # fil 1$ ~fiJr~~~* 00 ~ ITT ffi-B JL: 

1=Effi-BR9aITTm~~~*OOmMffi-Bm~~; 
1=Em~ffi-BROO~mMffi-~~fil: 
1=Em~m-~~filOO~®m~ffi-mm~~*OO*~mMffi=mm~~®ffi-~ft 

~~.m~ffi=mm~~®m~ffi-~ft~~ITT*OO~rm~ffl-ffi•~*FA*OO; 
1=Em~m-ffi•~*fil~mMffi-~m,m~ffi-~ffl1=Em~~~LITTN~ft~•~ 

fiJr~ffl-BJL1=Efifr~~~LB1N~; 
1=Em~m-~m~mMffi-mm~~.m~ffi-mm~~~m~m=mm~~ffl* 

fffm: 
1=Em~ffi-mm~~ff~m~~~-oo*~mMffi=*~fil®ffi=ffi•~*fil,m~ 

ffi=tt~fil rn $'1"-Y: ii~1JOITT¥t1t.fill0m 1t.fil~M: 
1=Em~ffi-ix~--m~ffi=ix~®m~ffi-ix~mMk~m~m~ffi=*~fil®m~ 

ffi=ffi-~*fil,#fil~~m~ffl-Bm~~*OO~ITTffi=BR,m~ffi=BR1=Em~~ 
~LITTN~1=Jm~ffi-BR1=Em~~~LITTN~~&$*Y:~; 

1=Em~ffi=BROO~mMffi=~~fil; 
1=Em~ffi-[[~~@ITTm~ffi=~~filOO~®m~ffi=BR~WmMffi~Bm~~. 

#1=Em~ffi-[[~,m~ffi=IX~®m~ffi-lX~~mITTffi=BR~mMffi=~ft~~. 
m~ffi~mm~~ITT*OO~rm~ffi=~ft~~ITT*OO: 

1=Em~ffi~mm~~®m~ffi=~ft~~mMITTffi=~m~mMffiEmm~~.m~ 
ffiEBm~~1=Jm~ffi~Bm~~ffl*~o 

9 .11H!isi-JVf:Ll:~*8fiJr~ITTmM1J¥!, A~{iEfrr, ft?Jr~ffi-lX±.!iix1@ITT ?Jr~ffi=~f3~ 
~OO~®m~ffi=BR~WmMffi~Bm~~.#1=Em~ffl-1X~--m~ffi=IX~®m~ 
ffi-lX~~@ITTffi=BR~mMffi=~ft~~.m~ffi~Bm~~ITT*OO~rm~ffi=~ 
ftta~ ITT* 00 filtrS: 

1=Em~ffi-ix~--ffi=ix~®m~ffi=ix~mM&~m~m=~~~oo~--m~ffi= 
BR~W®m~ffi=ffi-~*fil*OOITTffi~Bm~: 

1=Em~ffi-ix~--ffi=ix~®m~ffi=ix~mM&~m~m~mmfilITTffi-~ft~, 
fifr~ffi - iJtfEfil q:r Jl~~'4. fa]~; 
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frm~ffi ~ftfil~@m~ffi-~~ITT*®*~ffi-*fflfil; 
~m~ffi *•fil~*•·*~m~ffi-~ftfil~rm~m=~~®m~m-~~ITT 

$5t; 

*~Jift~ffi-*Hlfil; 
~m~ffi ~ftfil~rm~m-~~ITTW7t~*•·*~~rm~m=~~®m~m 
~ :!si s{J ffi [9 immFA ; 

ft~rm~m=~~®m~ffi-~~ITTffi=:rJJ~fil*®*~ffi[9~ftfil,m~ffi[9~ 
ftfilITT~fttl~~rm~ffi-~ftfil; 

*~~rm~ffi-~~ITTffi!L9:imm~*®ITTffi-~ftfil; 
frm~ffi-~~,ffi=~~®m~ffi-~~ITTffi=:imR~%~ffi=~ftfil; 
*~WJtm~ffi=~ftfil,~m~ffi=~ftfilITT*®*rm~ffi=ffl•~mfilITT* 

00, %~ffi=:f:1tft~~; 
*~m~ffi!L9:immfil~rm~ffi=ffl•~mfil*®ITTW5t,%~ffi!L9:imm~~.m~ 

ffi[9:imm~~*®~rm~ffi=~ft~~*®o 
1 O. itz W tz;fu ~ 31(8 Jilr~ ITT%~ 1f 1t , A~1iE ft r , frJifr~ffi-:im :fL 1mtl~% ~ ffi- :rJJ i'flg 

filfiltJS: 
frffl~ffi-:imRITTOO~®m~ffi-:imm~~ITT*®*~ffi-~~fil,fflr~~~W; 
frJilr~ffi-~~ fil*®*~ffi-:ff-1itfil, fflrff-Mf ~ w; 
ftm~ffi-:ft~fil*®*~ffi-ffl~fil,fflrffl~m~ffi-ff-~fil~ITT~wmm; 
ftm~ffi-ffl~FA*®*~ffi-~~fil,fflr~~m~ffi-ffl~filfr~~*~I~~ 

'3tfLl1Yi195: 
*~m~ffi-~~fil,ffi-ffl~fil,m~ffi-1t~fil®m~ffi-~~fil~rm~ffi­

:immta~*®ITTWJt,%~ffi-:cJJi'f!gfilo 
11. t!R1AstXlLl~*8Jifr~ITT%~1J1!, ;lt~filfrr, ftJifr~ffi-J}Ji'flgfilf]J1tl~toJiJr~ffi­

:imm~~*®*~%~ffi=:imm~~®ffi-~ft~~ .m~ffi=:imm~~®m~ffi-~ft 
~~ITT*®*rm~ffi-ffi~~mfil*®filffl: 

*~•~m~ffi-~~~ru~,m~ffi-:imm~~®ffi-ffi~~mfil*®ITTffi=:imm 
fil; 

*~•~m~ffi=:immfilITTffi-~ftfil; 
*~W5tm~ffi-~ftfil,~~m~ffi-~ftfil*®*rm~ffi-ffi~~mfil*®· 

%~ffi-:l:1tft~~; 
*~WJtm~ffi=:immfil.~~m~ffi=:immfil*®*rm~ffi-ffi~~mfil,%~ 

kk~~<i5'¾!.--+----l:/,-i 
*-)t!!Jl!~a,r:t-.J o 

12. -;frfi- flff-1itff, ;tt~1iEftr, Jilr~ - £l:ftfitfffiltJSFJ:¥~1JIPJ 1'11:;;ffJITT ffi- ~~, 
ffi=~~toffi- ~~, ;tt~, JiJr~ffi-~~fflr%JvZ:imm1Ltat1g ,JiJr~ffi- ~~m-=r,1fJvZt~ 
~~~ ta~ , ffh~ 1i r Jilr~ - fl :ff-1it ff* 001J IPJ filtJS: 

~~.m~~~*®*~~ffi-*1i:fil®ffi-ffi~~mfil,m~ffi-*1i:fil~$~~ 
ii 1i: JJQ ITT~ ftfil tom 1-tfil ~ ~ : 

ftm~ffi-~~,m~ffi=~~®m~ffi-~~.~~m~m~ffi-*1i:fil®m~ffi 
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-~B£~~t~m, # }lff$ _¥JiJr~~~* 00 l:kJ 1¥1 ffi -im JL: 
m~~ffi-mR~Ki¥Jm~~~*®l¥1ffi-mmM~: 
m~~m~ffi-imROOMi¥Jffi-~~m: 
*~m~~m~ffi-~~mruM®m~ffi-immM~*®l¥1ffi=mmM~®ffi-~ 

~M~.m~ffi=immM~®*~ffi-~~M~l¥1*®*fm~ffi-ffl•~~m*®: 
m~~m~ffi-ffl•~~~l:kJ1¥Jffi-~m.m~ffi-~m~m~~~~1¥J~~~~• 

~m~ffi-imR~m~~~~l¥1~~; 
m~~m~ffi-~ffll:kJ1¥Jffi-immM~.m~ffi-immM~~m~ffi=mmM~ffl~ 

fr!!t: 
*~m~~*~* immM~~~m~~~-OOl¥1ffi=*•m®ffi=ffl•~~m.m 

~ffi=*•m~$~~m•~i¥J•~m®m~m~~; 
~m~ffi-~~,m~ffi=~~®*~* ~~.~~m~m~ffi=*•m®m~ffi 

=ffi•~~fil,#~~_¥m~ffi-mmM~*®l:kJl¥1ffi=mR,m~ffi=imR~m~~~ 
~1¥1~~~m~ffi-imR~m~~~~l¥1~~_¥&W*~•; 

m~~m~ffi=imROOMl¥1ffi=~~m: 
m~~m~ffi-~~~@1¥Jm~ffi=~~mruM®m~ffi=imR~W1¥Jffi~immM 

~.~&m~~m~ffi-~~,m~ffi=~~®*~* ~~~@1¥1ffi=imRl:kJl¥1ffi=~ 
~M~.m~ffi~immM~l¥1*®~fm~ffi=~~M~l¥1*®: 

m~fm~ffi~immM~®m~ffi=~~M~m~1¥Jffi=~ffll:kJ1¥Jffi~immM~.m 
~ffi~immM~~m~ffi~immM~ffl~~o 
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ti#~~ 
[0001J :;$:bt13JH!v JJz tlr¥fi1:fftt*~~~, XAi& JJz-;frfi-ttr¥,fi1:ff lJz.Aimm:JL~ttJl¥J% 
AA7J'l*o 

.:::11::..§§!_-f:±--,l,i 
~ .ffl.1.X/l'-

[0002] MI~- tlf¥f~:ff (:PD3D NAl~D) q:iON (Oxide/Nitride) Et{} fzti':Jj: § m*mg;, vefitE 
$r¥ffl:ff4i%AAl¥Jimm:R1¥J~&m*m*,w:t=E*m•~~I~%AAimmR~,tEffl~ 

:ru~ 1¥1 't1N£ r , imm: IL a{} "*&m* ~Llt!ltxl& m* ox A~ , § - tt r¥1it :ff 4i sq ,1:mi1 § :it: iu 
120 lJz 12,J, _t st , ¥} * ffl. ~Llt!lt l¥J 151*% AA~ 5F' ~ii: m 1¥1 :'®m IL st , ff fr ~Llt!lt~ fa]~ t!'i ~j: ii'&* 
B{]l)Jl~, I ~½i$$!Zf~, JvZ:;;1s:!f!Zr%i o 

£llf.lpg~ 
[0003] :t-Jm~~_tJ£tt*fii] ~, :;$:bt~ ~illli1JLltt~ T -;frfi-tlr¥f~:ff lJz.Aimm:JL~ttJl¥J% 
AA7f~,12,J,~* $1¥ffl:ff4i:'®mR~~l¥JI~*&~AA:;$:o 
[ooo4J :t-Jm~1R_tJ£fiiJ ~, :;;t;:bt~ ~ilffi1JLl:t~~ T:P□rtt*1f~: 
[ooo5J -;frfi-tlr¥fi1:ff4iimmJL~ittJl¥J%AA1f~, ~1f1*filtr1i: 
[ooo6J :t~1:1¾~~, JiJrJ£~~:zzOO%AA~ffi-itii:ml□ ffi-tBti'diJ~m, JiJrJ£ffi-itii:m 
~g;~~fflii:~1¥J•~m~m~m~AA: 
[0007] %AAft~~5f JiJrj£ffi-!iii:ml□ Ji)Tj£ffi-tB~id~:t~m, 3f ~{$~Ji)rj£~Jl£:zz00 pg 
1¥Jffi-im]L; 
[ooosJ :t=Effi-im:JLl!IKl¥J JiJrJ£~~:zzOO%AAffi-immfaittJ: 
[ooo9J tEJiJrJ£ffi -:'® IL f1J!tl~% AAffi - :r;f]i'f~m: 
[001 OJ tEJiJrj£ffi - :cjJ Fi~ m ttl ~ ;;¥□ JiJrj£ffi - imm fa ;ti;J :zz 00 ,~ ljz % AA ffi =im m:~ ~ l□ ffi -
~~~~,mJ£ffi=imm:~~~mJ£ffi-~~~~1¥J:zzOO*fmJ£m-ffi•~~m:zzoo: 
[0011J tEJiJrJ£ffi-tB~i~:t~m pg %JvZffi-[_lJ_];J;l"f, JiJrJ£ffi-[_lJ_]ff'!tEJiJrJ£~Ji£_t1¥Ji9:JJjc~ 
•~mJ£ffi-imR:t=EmJ£~~_t1¥JR~: 
[0012J :t=EJiJrJ£ffi-[_lJ_]ff'lpg %JvZffi- imm~~, JiJrJ£ffi- imm:t-aittJ~ JiJrJ£ffi=imm:~~t§ 
t~ffi!R; 
[oo 13J :t=EJiJrJ£ffi - :'®m:~ ~ 1f ~ JiJrJ£~ ~ -flJ!tl ~ 1JZ% AA*= it ,1: ml□*= tB ~i~ :t~ m , 
mJ£ffi=!iii:m~g;~~fflii:~1¥J•~m~m~m~mz: 
[0014J %AAft~~5F' JiJrJ£ffi=!iii:ml□JiJrJ£ffi=tB~t~:t~m, * ~1$~JiJrJ£ffi- immfa 
~:zzOOpg1¥Jffi=:'®R,mJ£ffi=imR:t=EmJ£~~_t1¥JR~~mJ£ffi-imR:t=EmJ£~~_t1¥J 
R~ ~d>$5t~ii:: 
[0015J tEJiJrJ£ffi=:'®ILf1J!tl~%AAffi=:r;fJi'f~m: 
[oo 16] tEJiJrJ£ffi = :c}J Fi~ m ttl ~ l□ JiJrJ£ffi = im IL~$ :zz 00 ,~ ljz % JvZ ffi [9 im m~ ~ l□ ffi = 
~~~~,mJ£m=~~~~1¥J:zzOO*fmJ£ffi[9ifilm:~~1¥J:zzOO: 
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[ 0017] ft Jifrj£ffi [9 im:U!ta ~ ;;fO Jifr J£ffi = tJB'E ta tlJ % MITT ffi = [_lJ] ffl 179 % M ffi n ;® :ii! £a tlJ , 
mJ£ffinim:U!~~~mJ£ffi[9im:U!~~fflm~o 
[oo 18J PT ;l&ITT, ftJifrJ£ffi -i!!HL 1!J1tlil% Mffi - :c}J13grzH~H!S: 
[0019] ftJifrj£ffi-imfLITT{])ltlil5fOJi)rj£ffi-Jffi:i1!£a~ITT:zUID%Mffi-~3F fil, JtlrF"±.~ 

[0020J ftJifrJ£ffi-f~3F fil*00%Mffi-fff~FA, J=l=lrff1it~1lu: 
[0021J ft JiJr J£ffi - ff {it FA* 00 % M ffi - ~ll :t~ FA , J=l=lr ~ll :t~ JifrJ£ ffi - ff fit FA q:i ITT ~ 11u i!tE 
tB: 
[0022] ftJifrj£ffi-~_§_1~FA*00%Mffi-15Rt? m' J=l=lr15iH? JiJrj£ffi-~ll:t~filftJ§ii*~I 
Z: q:i ~ xl01'Jn19J : 
[0023] * Pi Jifrj£ffi - 15R 1? m "ffi - ~_§_ 1~ m" Ji)y ~ ffi - ff {it FA ;;fO Jifrj£ffi - f~ 3F ~ {:fr T ,P}r j£ 
ffi-iffi:U!~t1J*OOITTW?J\., %Mffi-JJJf3gfilo 
[0024] PT ;l&ITT, ftJiJrJ£ffi-:c}Jf3~FA{])ltl~;;fOJiJrJ£ffi-Jffi:U!~~*OO'f:&l)c%Mffi=im:ii!~~ 
®ffi-~ft~~.mJ£m=iffim~~®mJ£ffi-~ft~~ITT*OO*rmJ£ffi-ffi~~mm 
*OOfiltrS: 
[0025J % M & fili JiJrJ£ ffi-~}f=t FAftl il "JifrJ£ffi-im:U!~ ~ ;;fo ffi-tB£i~ ti FA* 00 ITT ffi = 
im:il!fil; 
[0026J %M1i~JifrJ£ffi=im:ii!FAITTffi-t1lftFA: 
[0021J * ~ $71\. JiJr~ffi-tA ftFA, ff 1i JifrJ£ffi-tA ft FA* 0011£-r JifrJ£ffi-tBii~=ti FA* 

00, 70}5½ffi-j:Jlft~~: 
[0028J *~W5t JiJrJ£ffi=mi:ii!FA, 1:t1iJiJrJ£ffi=iffi:ii!fil*OO 11£-r JiJrJ£ffi-tB£i~=ti FA, 

%Mffi=im:ii!~t1J o 
[ 0029J PT ;l& ITT , -i~ 1f i~ ~ fil t!S : ftJiJr J£ffi-tB ii~ =ti fil * 00 % ~ ffi-¾t~lfil o 
[0030J PT ;l&ITT, ftJiJrJ£ffi-tB£i~tiFA 179 %~ffi-[_lJ] ff'!, JiJrJ£ffi-[_lJ]tlftJiJrJ£~~_t ITT 
N~k~&filimJ£ffi-imRftmJ£~~_tITTN~filffl: 
[0031J *PiJiJrJ£ffi-¾t~lfil: 
[0032J -f:l:B f,r.JiJr~ffi-tB£i~=tifil*OO: 
[0033J *PiW%JiJrJ£ffi-fBii~=tifil, ftJiJrJ£ffi-§'.B£i~=tifil 179 %Mm3F JiJrJ£ffi-tBii 
~mFAITTffi-[_lJ]ff'l,mJ£ffi-[_lJ]ff'!ftmJ£~~_tITTN~~~•~mJ£m-imRftmJ£~~ 
_tITTNIJo 
[0034] PT ;l&ITT, ftJiJrJ£ffi=:c}Jf3/gfil{])ltl~;;foJiJrJ£ffi=imfL~ $'t&lJC%Mffi [9 im:U!~~;;foffi 
=~ft~~.mJ£ffi[9im:il!~~ITT*OO~rMJ£ffi=~ft~~ITT*OOfilM: 
[0035J % M &~JiJrJ£ffi = ~ =t? FA f])ltl il" JiJrJ£ffi =im fL ~ $ ;;fo ffi = 3'Biii$:fi FA* 00 ITT ffi [9 
:®JJ!FA; 
[0036] :J0 c\-'d''fi ~ i:;i:;:.~~ kk fTTI ~ffi ']t f=! rtQ kk ~ j:,!,-±;_- f=! • 

/11/PX,1~IDLrJI xe,$1'-'=t )t!!J_g/"AJ::J'J $- ~;/u/"A, 

[0037J *PiW%JiJrJ£ffi=t1lftFA, 1i1iJiJrJ£ffi=t1tftfil*001!£r JiJrJ£ffi=tB£i~=tifil* 
00, %Mffi=±Jlfttat1J: 
[0038] * ~ JiJrj£ffi [9 im:il!fil1ir T JiJrj£ffi = 3'Bii~=ti m * 00 ITT$ 7J\.' % M ffi [9 im:U!ta ~ ' 
MJ£ffi[9im:U!~~ITT*OO~rMJ£ffi=~ft~~ITT*OOo 

8 

Micron Ex. 1002, p. 592 
Micron v. YMTC 
IPR2025-00294



CN 106920772 A 3/16 91 

[oo39J -:frr-ttf¥fit~, fil!t: 
[oo4oJ ~~, fitrJ£~~*OO*PX~ffi-j:iii:FA 5toffi-te£t~:t~fil, fifiJ£ffi-:ttii:filrn $ 
'i'"5t m i1: JJQ a1 • 1-tFA lo m 1-tfil tJJ PX ; 
[0041] J'A3f p)rj£ffi-j:fii:fil5fOJi)Tj£ffi-t'@£fj$:J:~fil, jf g{$_¥pfrj£~~*00 r7'J E11ffi-:im 
.JL: 
WM~ %PXfffi-:lmR.KITTMJ£~~*00ITTffi-:lmm~~; 
[0043J % PX f fiJTJ£ffi-:lm .JL11J!tl~E11 ffi - JJJi'f~fil: 
[oo44J 1:& {:X m PX f fitrJ£ffi- JJJ i'ft fil11J!tl~ lo JifiJ£m-:immta ~ * oo ITT m = :imm~ ~ ;;¥0 m 
-~ft~~.MJ£ffi=:imm~~~MJ£ffi-~ft~~ITT*OO~fMJ£ffi-ffi•~~fil* 
00; 
[oo45J m PX f fifiJ£ffi-te£t~1~ m r7'J s1 m - [_ll_] ,tm, fifiJ£ffi-[_ll_] ,1-11=EfifiJ£~~--1. ITT RJJ ft 
~-~MJ£ffi-:imR1=EMJ£~~_tITT:J:9:~; 
[oo46J %PXf fifiJ£ffi-[_ll_],ttr7'J a1m :imm~~ ,fifiJ£m-:imm~tJJ1=iJiJTJ£ffi=:imm~~ 
t~H~1M1; 
[0041J 1:& {:X m PX f fifiJ£ffi - :immta ~ 1f ~ JiJrJ£~ ~ -11J!tl a1 m = :tt i1: m lo m = te £~~ 1~ 
fil,MJ£ffi=!iii:FAE13$~5tffiii:~ITT¥t~fil~1m.~fil~PX; 
[oo48J JJt3f fifiJ£ffi=:tti1:m5toJiJTJ£ffi=ti3£t~1~m, * g,f$_¥fitrJ£ffi -:immtatlJ*OO r7'J 
ITTffi=:imR,MJ£ffi=:imR1=EMJ£~~_tITT:J:9:~1=3MJ£ffi-:imR1=EMJ£~~_tITT:J:9:~_¥& 
$ 7f 5t ii: ; 
[0049J %PXf fiJTJ£ffi=:im.JL11J!tl~ITTffi=JJJi'f~fil: 
00~00 1:&~%PXfMJ£ffi=JJJ~filOO~~MJ£ffi=:imR~W*OOITTffi~:imm~~~ffi 
=~ft~~,MJ£ffi~:imm~~ITT*OO~fMJ£ffi=~ft~~ITT*00; 
[0051J m~f JiJrJ£ffi ~ :1mm~~iofiJTJ£ffi=j:Jtftta~%PXITT ffi=[_ll_],tt r7'J ITT mn:immta 
~. JiJTJ£ffi n:immta~ 1=i JifiJ£ffi ~ :immta~ t~H~ium O 0 

w~~ -#-m1¥~~q=i:1mmR~~ITT%PX1J~.MJ£-m1¥~~filmm*~1J~~~ 
ITT ffi-lX~ 'ffi= IX±!!xiOffi- IX~, ~q:i, Jifrj£ffi-1X~fflf%PX:imm.JLf'a~, Jifij£ffi - IX 
~ ffl f % PX t{g£f~ ta~ , i~ 1f1!filtt: 
[oo53J :tJH~ ~ ~ , Jifi J£~ ~ * oo m PX~ m-j:t ~ m lo m-te £t ~ :t~ m , JiJTJ£ffi-j:t ~ fil 
E13$~5tffi~~ITT¥t~fil~1m.~fil~PX; 
[0054] 1=EJifrJ£ffi-lX~ ,fifr5£ffi=IX~5¥0fifi5£ffi- IX~%PXJij~J'A3f JifrJ£ffi-j:i~fil5fO 
JiJTJ£ffi-te£f~t~fil, Jtgf$_¥Jifi5£~~*00r7'J ITTffi-:im.JL: 
[0055] 1=Effi-:lm.JL.KITT JiJrj£~~*00%PXffi-:lmmtatIJ: 
[0056J 1=EfiJTJ£ffi-:lm .JL {IJ!tl~% PXffi-JJJi'f~fil: 
[oo57J 1=EJiJTJ£ffi- :cb i'f~ m 11J!tl ~ lo JifiJ£m-:imm ta tJJ * oo ,~ {:X m PX* =:im m~ ~ ;;¥0 m-
~ft~ ~. MJ£ffi =:imm~ ~ ~MJ£ffi-~ft~~ ITT *OO~ f MJ£ffi-ffi•~~m*oo; 
[oo58J 1=EJiJTJ£ffi-te£~~t~fil r7'J % PXffi-[_ll_],tt, JifrJ£ffi-[_ll_] ffl1=EJiJTJ£~~_t ITTRJJJij~ 
5~MJ£ffi-:lmR1=EMJ£~~_tITT:J:9:~; 
[oo59J 1=EJiJrJ£ffi-[_ll_]fflr7'J %PXffi- :imm~~. JiJTJ£ffi- :immt-atJJ1=i JiJrJ£ffi=:imm~~t§ 
1~fffm: 
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OOMOO ftM3£ffi ftm~~ff~MJ£~~-ru~~%Mffi=*~fil®ffi=ffi-~mfil, 
MJ£ffi=*~FA~~~~ffi~~ITT~~fil~m~fil~M: 
[0061] ftJifr3£ffi-[X~ ,Jifr3£ffi=!X~5fOJifr3£ffi !X~%M5t~:!'A3f Jifr3£ffi=*~fil5fO 
MJ£ffi=ffi-~mfil,#M~~MJ£ffi-ftm~~*®~ITTffi=ftR,MJ£ffi=ftRftM 
3£~~~ITTft~~MJ£ffi-ftRftM3£~~~ITTft~~&W*~~: 
[0062J ftJifr3£ffi=ftfL1ll!U~%Mffi=:c}Ji'f~FA: 
[0063] ft Jifr3£ ffi- [X :!sixt $Z ITT Jifrj£ffi = JJJ i'f~ fil 1ll!U ~ 5¥0 Jifr3£ ffi = ft fL~ $ % M ffi [9 ft m 
~~,#ftM3£ffi-!X~,MJ£ffi=!X~~MJ£ffi !X~~EITTffi=ftR~%Mffi=~ft 
~~,MJ£ffi[9ftm~~ITT*®~rMJ£ffi=~ft~~ITT*®; 
[oo64J ftJiJrJ£ffi iz_g ftmta~loJiftJ£ffi=:t,fttatiJ%MITT ffi=[_l!] ff'!~ %Mffi3:1jmm£atJJ, 
MJ£ffiEftm~~~MJ£ffilL9ftm~~fflm~o 
[0065] pJ ~sq' ftJifr~ffi-[X:!sixt@ITT Jifr3£ffi=JJJi'f~fil1ll!U~lOJifr3£ffi=ftfL~W%Mffi 
IL9ftm~~.#ftM3£ffi-!X~,MJ£ffi=!X~®MJ£ffi-!X~~EITTffi=ftR~%Mffi 
=~ft~~,MJ£ffi[9ftm~~ITT*®~rMJ£ffi=~ft~~ITT*®film: 
[oo66J ft Jifr~ ffi- IX :!si , ffi =IX~ ;¥0 Jifr3£ffi =IX~% M '11 ~ Jifr3£ ffi = :c}J i'f~ fil 1n!U ~ , ?fr 3£ 
ffi=ftR~W®MJ£ffi=ffi-~mfil*®ITTffilL9mmFA: 
[0067] ftJifrj£ffi-[X~ ,ffi=!X~5fOJi)r3£ffi=!X:!si%M'1i~Jifrj£ffi [9 mmfilITTffi !jft 

fil, JiJrJ£ffi-:tjJEfilq=i Jl~~~rsJ~; 
[0068J ftJifr3£ffi-:tjJEfilxt EJ:iftJ£ffi-!X~ITT*®%Mffi-1i!'EHlfil: 
[0069J l;l,Jift3£ffi 1il'EHlFA7.11il'EHJ, *~Jifr3£ffi- !jftfilf:frr Jifr3£ffi=!X~lOJifr3£ffi- IX 
~ITTW?J\.: 
[0010J *i!*Jifr3£ffi -1i!'EHlfil: 
[0011J l;l,Jifr3£ffi- !JtJEfilf:frr Jifr3£ffi-Ix~ITTW?J\.7.11il'EHJ, *i!*flff JiJr3£ffi=!X~5fOJifr 
3£ffi - IX~ ITT ffi [9 ftmfil : 
WITT~ ft~rMJ£ffi=Ix~®MJ£ffi-!X~ITTffi=JJJ~fil*®%MffilL9~ftfil,MJ£ffi 
IL9~ftfilITT~fttt~~rM~ffi-~JEm: 
[0013J *~f:frrJiJrJ£ffi-rx~ITTffilL9mmm*®ITTffi-:tJtJEm; 
[0074] ftJiJrJ£ffi-[X~ ,ffi=!X~5fOJifr3£ffi- lX~ITTffi=ftJL ~%Mffi=!Jtftm: 
OOITTru *~W*M3£ffi=~ftm,~MJ£ffi=~ftmITT*®*rMJ£ffl=ffi•~mmITT 
*® ,%Mffi=!Jtft~~: 
[0016J * ~ JiJrJ£ffi iz_g mmm fir r J:iJrJ£ffi = tBt~~t~ m * oo ITT w 7]\., m JvG m iz_g mm£a ~ , 
MJ£ffilL9ftm~~*®~rMJ£ffi=~ft~~*®o 
[oonJ PT~ITT ,ftJ:ifr~ffi-ftfL1ll!U~%Mffi-:c}Ji'f~mfiltrS: 
[0078] ftJifrj£ffi-WJLITT1ll!U~lOJifrj£ffi-ftm~~ITT*®%mffi-~3f m, fflf ~"±.~ 
w: 
[0019J ftJifrJ£ffi-~3fm*®%mffi-:r¥1itm.mr:r¥f*~w: 
000000 ftMJ£ffi-:r¥~m*®%Mffi-m~m.mrm~MJ£ffi-:r¥~filq=tITT~w~ 
tB; 
[0081J ftJifrJ£ffi-m113m*®%Mffi-1*!ftm, fflr1*1ftJiJrJ£ffi-j!Jl13mftFo~*i!*I 
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z: q:i xiHfiHJJ; 
[0082J * ~i Jifei£ffi -1* 1? Fzt;, ffi -~Jl :t~ Fzt;, Jife~ ffi - ff.iitf Fzt; ;Fo Jifei£ ffi - ~~FA 1ft r JilT i£ 
ffi -Jffim: ~ t~ * 00 ITT tffl 71\. , % JvZ ffi - JJJ l'fg m o 

woo~ m~ITT,ftm~ffi-JJJ~mW~®mJ£ffi-Jffim:~~*OO*~%JvZffi=Jffim:~~ 
®ffi-~ft~~.mJ£ffi=Jffim:~~®mJ£ffi-~ft~~ITT*OO*rmJ£ffi-ffi•Jtf~m 
*OOfiltE: 
[0084J % JvZ qi filf.?lT~ ffi-ftH? Fzt;'W!U ~, Jifei£ffi-Jffi:i1!~ ~ ;;fo ffi-tB£13tf ti Fzt; * 00 ITT ffi = 
Jffi m Fzt; ; 
[ o o85J m JvZ qi filf. JifiJ£ffi = Jffi mm ITT ffi - tj; ft Fzt; = 

[0086J * ~ $ ?J\. JilTJ£ffi-tj; ft m , f'£1~ Jifei£ffi-tj; ft FA ?Z 0011£ r JifeJ£ffi-tB £13tf ti FA* 
00, yt;pjzffi-j:j;ft~~; 

[0087] *~*$:fr Jifei£ ffi =Jffi:i1!FA , ~ {~ Jifei£ffi =Jffim:m * 00 ff£ T Jijyj£ffi-tB£~3tf ti m, 
~ c\-'; kk ~ ~ili '-'-'" 1.---J-.±f.--i 
!11/ JJJ<i~-.@~:Si=i T~ o 

[0088] -,fqi- ttff.{it~, Jifei£ - ttff.{it~fil:f:15fff'¥~1f 1PJ tiF:mITTffi-lX~, ffi= IX:fsj;Fo 
ffi IX :lsj , ,; q:i , Jife J£ffi- IX :lsj ffl r % JvZ im :i1! JL ~ t~ , Jife i£ffi - IX ~ ffl r % JvZ 3'B £1 l::f ~ ~ , 
m~~rmJ£-$rf.~~*001f1PJ~M= 
[oo89J ~ff£, JilTJ£~ff£*00%JvZ~ffi-tt1i:m;;foffi-tB£13tftiFA, JitrJ£ffi-:tt1i:mrn $ 
'i""Y:ffi ,1: :tm a<J • it.FA ;¥om 1t.m ~ JvZ ; 
[ 0090] ft ?fr~ ffi- IX :lsj , Jifei£ ffi = IX ~ ;;fo Jife i£ ffi IX :lsj , ft~$ ~ Jifri£ ffi -Ji ,I: Fzt; ;;fo Jife 
J£ffi-tB£13tftim, * Mf$_¥Jifei£~!1£*00pg ITTffi-imJL; 
[0091J %nxftffi-JffitLl!JUIITTJifei£~!1£*00ITTffi-Jffi:i1!~~; 
[0092J %nxftJifeJ£ffi-JffiIL11J1U~ITT ffi-:cJJl'fgm; 
[oo93J ,f:& {JZ m JvZ ftJifeJ£ffi- :cJJ l'fg m 11J!U ~ ;Fo JifeJ£ffi-Jffim: ta~* oo ITT ffi =Jffi m~ ~ ;Fo ffi 
-~ft~~.mJ£ffi=Jffim:~~®mJ£ffi-~ft~~ITT*OO*rmJ£ffi-ffi~Jtf~m* 
00: 
[ oo94J % JvZ ft Jifri£ffi-t1'3 £13tf ti m pg ITT ffi- [_lJ] ti , Jifei£ ffi- [_lJ] ffl ft Jiff i£~ ff£ _t ITT N ~ ft 
~•filf.mJ£ffi-JffiRftmJ£~J1£_tITTN~; 
oo~ru %JvZftmJ£ffi-[_1J]fflpgITTffi-Jffim:~~.mJ£ffi-Jffim:~~~mJ£ffi=Jffim:~~ 
t~Hiiu!I!; 
[oo96J ,f:& 1x m JvZ ftJifeJ£ffi - Jffim: ta~ 1f ~ Jifei£~ J1£-11J1U ITT ffi = tt ,1: m ;Fo ffi = t1'3 ti 3tf ti 
m,mJ£ffi=:tt1i:mrn$~Y:ffi1i:~ITT¥tttm®mitm~JvZ: 
[0097] ftJik~ffi-lX~--Ji)Ti£ffi=IX~lOJi)T~ffi- IX~, ft~$~ Jife~ffi=tt1i:mloJiJy 
J£ffi=ffi•Jtf~m,#M~_¥mJ£ffi-Jffim:~~*OOpgITTffi=imR,mJ£ffi=JffiRftm~ 
~J1£_tITTN~~mJ£ffi-imRftmJ£~J1£_tITT:J9:~_¥&W**1i:; 
[oo98J %nxftJife~ffi=Jffi:rL11J1U~ITTffi=:cJJl'fgm: 
[0099] % JvGftJilTJ£ffi-lXmJGx1 EITT Ji)T~ffi=:c}Jl'fgmflJ!U~;FOJi)T~ffi=JffitLJ1£$ITT ffi IJ] JM 
m~~.~&%JvZftmJ£ffi-1X~--mJ£ffi=1X~®mJ£ffi-1X~~EITTffi=JffiRpgITTffi 
=~ft~~.m~ffilJ]Jffim:~~ITT*OO~rmJ£ffi=~ft~~ITT*OO; 
[0100] 70 lvGT Jifri£ffi IJ] jffi:i]t~~;FOJi)Ti£ffi=tj;ftta~% JvGITT ffi=[_ll] ti pg ITT ffi 1iim:i1!ta 
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~.M~ffiEftm~~~M~ffl~ftm~~fflm~o 
[0101J ~fYt'i~tt*;t§bt, _t~tt*1f~A~L::J, T f:it,¢.t:: 

[ 0102] :zjs: R JYj ~ JJlli vu Jifr =rR:: ~ ITT - ti ff ,f* ff ITT ftm :JL ta ;f-1;1 ITT 70 M 1f y* , ft i1 ffi - ft :JL 5¥0 ffi 
=ftR~~ftR%f&I~*%!&M~--ff~ff*l¥1ftmR~~.**~*7M~ftmR 
~;f,igl¥J I ~xi&5fO[&:zjs:, fij~}* T 1=Effl~ □ 1£ T, ft:JLam bti1*-B'i11¥1 I ~xilt*5FOJ&:zjs: 
~1¥1~~.~~~~*7M~--ff~ffl¥1~~I~*&~!&:;;1s:o 

1311 ~ 1-~ af.l 
[ o 103 J :Jg T :~JF'l ~ :1:fil iJl JYj :;;1s: R JYj ~ JJlli vu Q,lfEYi'i ~ tt * * 1¥1 tt* 1J ~ , T 00 ~4 x1 ~ JJlli vu QX :EYi'i 

~tt*ffl~*Mw~~ffll¥1mOO~ffi-~*ffl,BW~fil~,Tffiffl~*l¥1moo&&~* 
RJYj 1¥1-®~Jn!J:vU, x1r:;;1s:®i~~fttt*A9=!*1Jt '1±~11 tB {irJj~Hi.hZ9JITTwJ=rR:: T 'if PT L::J_ 

t!H]J5±3: ® rff 00 ~H~A1fil a{} rft 00 o 

[ o 104J 00 1 - 00 21 :Jg :zjs: a JYj - 'l' ~ JJlli vu Jifr =rR:: 1i¾ 1¥1 - ti ff f* ff* ft :JL ~ ~ % !& 1J t* 1¥1 ~ iv 
S:HJ\1.00; 
[ o 1 o5J 00 2 2-00 46 :Jg :;;1s: a JYj - 'l' ~ JJlli vu Jifr =rR:: 1i¾ 1¥1 ~i ff f* ff*:'® :JL ~ ~ % !& 1Ji* 1¥1 ~ iv 
S:HJ\1.00 o 

~ {7.j_qt JJfil jj"~ 

[0106] Tffi~4~if:zjs:RJYj ~JMVU * 1¥Jpff 00 'x1:zjs:RJYj ~JMVU* Et{Jtt*1f~nt1T1¥'!~ ,¾, 

~:l:il!ffl ~, B rt, Jifrffl ~ 1¥1 ~ JM vu 12 fx~* R JYj - $73"-~ JM vu , w JG ~~$1¥1 ~ Mg vu O ~T 
*R~*l¥1~tllli~.:;;1s:®i~~fttt*A9=!1=E&~~t±:l~~tt=;;Z91ws~TM~ffll¥1M~A~ 
~ iilli {JU , t~ ~ r :;;1s: R JYj 1i t? 1¥1 m ~ o 
[0101J 1=E""f ffil¥1ffl~ * I'@~ Tf~$A1*tffi-=n L::J, f£ riEJtf_tfij~:zjs:RJYj, {B ~:zjs:RJYj if PT L::J, 
*fflA~JG~r1=E~ffl~l¥1A~1f~*~JJlli,:zjs:®f~tt*A9=!PTL::J,1=EJG~~*RJYj~~l¥1 
mN""f~~~mr.~~:zjs:RJYjJG~""fffi0Hl¥1A~~JM~l¥1~~0 
[01osJ *RJYj~JJllivu=r~fi¾ 7 -frr-tifffitff*ftm1Ltarig1¥J%r&1J1*. -t~1J1*fil1i: 
[0109] SlOl: :tz□ OO lJiJr~, =rR::{i¾~li£1, Jifr~~Ji£1*00%!&~ffi-:tt-i:m25¥0ffi-tBtidlH~ 
m3. JiJr~ffi-:tt-i:m2 El3 $'i"'5ttt1i'-i:1JQ1¥1•1tm5¥om1,tm~r& o PT :izi;i¥J, JiJr~ffi-tt-i:m2 
*•1tm5¥0.m1,r.m1¥J m~,~~t5FOT-/J,f64, {B :zjs:RJYj x1 ~#T-{~~P~JE, A1*tJ\'.t¥'!NWJEo 
[0110] A1*1¥1, 1=E:;;1s:RJYj 1¥1-'l'~JMVU * 'Jifr~ffi-tBti'd$1~m3:;g-1,tfitm '{B:zjs:RJYj 
x1 ~* T-fwr~ ;E, ,R ~1:i1iEJiJr~ffi-tBt~~=r~m3~ Jifr~ffi -:tt-i:m 2 * JiJr~m 1tm 1¥1 i'tf4 
JG~ ,HA~tBi~r}J(3~eppJ o 

[0111] w~i~JYj ITT~, ft_L~~Jn!J:vLll¥1~Ml_t, 1=E:;;1s:RJYj 1¥1-'l'~JMVU *, i~1fy*iffil 
ti: 
[0112J 1=EJiJr~ffi-tBt~~=r~m3*ffi*r&ffi-¾t~Jm4, PT :izi;i¥J. JiJr~ffi-¾t~tm4fil1i1:tr 
rM~ffi-ffi~~mm3*001¥1.m1tm~~rM~m{tm*OOl¥1•1tma 
[0113J s102 = ~it:tm oo 1JiJr~, %JvZ:ici~1'A3f JiJr~ffi-tt-i:m25¥0JiJr~ffi-t~J~~=r~m3, 
#fil{$~Jifr~~11£1*00~ 1¥Jffi-:'®:JL5o 
[o 114J A 1*1¥1 , 1=E:;;1s: R ~ 1¥1-'i"'~ JJlli fJLl * , % f&}G ~ 1'A 3f Jifr~ffi-:tt-i:m 2 5¥0 Jifr~ffi-tB 
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ti~ti fil 3 , 3'f Jiff$ _¥JiJr3£~ ~ 1 * 00 pg a<J ffi -Jffi tLfre1tE: 
[0115J xi JiJrJ£ffi-:1:iii:fil2l□JiJTJ£ffi-tigti~tiFA3:ittfr~Llti, 1=Efilr3£ffi-:1:iii:FA 2t□ filr 

3£ffi - tigti~ti fil3 pg% J:& ~ 5F fiJr3£ffi -:1:iii:fil 2;;¥0 filr3£ffi - tigti~ti fil3, 3'f M ,f$ _¥fiJr3£ 
~~ 1 * 00 pg a<J ffi -Jffi tL5: xi JiJr3£ffi -Jffi tL5:lttfril'li3b 
[0116] 'f/fi~i,£JYj a<J ~, 1=Exi J:iJTJ£ffi-:1:iii:fil2l□ JiJrJ£ffi-tigti~tifil3:lttfr~LltiS1, PT~ 
:iz!t tl 1i!E }~ ~Llti , ill PT ~ :iz!t tl-=f-~ ~Ll ti , ~PT~ rn.~1t ffl , * 'fl JYj xi Jl:t # ~{$: p~ k , Jl {,if~ ti 
or. ITo JE 0 

[o 111J ~ 'flfi ~ i,£ JYj a<J ~, 3 JiJrJ£ffi -tBtt ~1t fil3* oo * J:&~ ffi -¾t!Jfil4Si , a% J:& ffi 
-Jffi:JL5Si, ~'E!tExi fiJrJ£ffi-¾t!Jfil4B<J~Llti o 

[0118J s103 = Po 002JiJr1F, affi-Jffi:JLsl!lata<J J:ifiJ£~~ 1*00%J:&ffi-JffimtaftJ6 o PT :lz!t 
a<J, a*'flJYj a<J--t-~Jllli1Juq=i, J:iJTJ£ffi-JffimtaftJ6ntttfil, %J:&Iz:n½t1itt~rMiz: 0 

[0119] S104: 1=EJ:iJTJ£ffi-3ffitL511Jltl~%J:&ffi-:r:}J1'f~filo 
[0120J Jlf;tITT, 1=t*'flJYj a<J--t-~JJlli1JLlq=i, 1=EJ:iJTJ£ffi-3ffitL511J!tl~%J:&ffi-:r:}J1'f~fil"ElJE: 
[0 121] Po 00 3 ?lr7F '1=Efifi3£ffi -jffi IL 5 ag 11J!tl~to pfi3£ffi -Jffill!ta fi;J6 ITT* 00 % J:& * - ~ 5F 
fil7, fflrF±~W, PT½ta<J ,fiJrj£ffi-p~5f fil779¥(1,tfil,%J:&IZ:nV'i:~IZ:: 
[0122J afiJrJ£ffi-r~'WFA7*00%J:&ffi-r¥1~FAs, fflrr¥fit~w, PT:izta<J ,fiJrJ£ffi-r¥1it 
filSnffi.1,tFA, %!&I z:nml?-I z:: 
[o 123J 1=E JiJr3£ffi - Yf {it fil * 00 8% J:&ffi - f,_§J~ fil9, ffl r f,£1. t~ J:iJT3£ffi - 1¥{~ FA 8 q=i ITT~ w 
mtt±:1, PT½ta<J ,fiJr3£ffi-f,£l;J'~fil9jg¥(1,tfil,%J:&IZ:nV'i:~IZ:: 
[o 124J Po oo 4filrJF , aJiJrJ£ffi - r£L :t~ fil9* oo % J:&ffi -1:W-: 1ft fil 1 o, ffl r1:W-:1? fifi3£* -r,£1. :t~ 
fil91=EJ§ff~piI Z: q=t ~~ftltff11h, PT½ta<J ,fiJr3£ffi-1:W-:t? fil lOjg~~s~ftfil, %.JvGIZ:nV'i: 
;f?-IZ:; 
[o 125J ~ ff Po 00 4JilrJF , ~ Pi JiJr3£ffi -1:W-: 1? fil 1 o, ffi - r!l :t~ fil9, JiJr3£ffi - Yf fit filsto fifi3£ 
ffi-p~5f fil71irr JiJrJ£ffi-Jffiil!~ftJ6:R008<Jff!Ht ,%J:&ffi-:r:}J1'f~fil, PT ½ta<J, J:iJr3£~f,iI Z: 
n~LltiI z:t□il'liJtI Z: o 
[o 126J s 1 o s = afiJrJ£ffi - :r:}J i'f~ fil 11J!tl ~ t□ J:iJrJ£ ffi -Jffimta 119 6 * oo 1& 1,x * J:& ffi = Jffim ta ftJ 
®ffi-~ft~ftJ,mJ£ffi=Jffim~ftJ®mJ£ffi-~ft~ftJB<J*OO*rmJ£ffi-ffi~~~fil 
3:ROO 0 

[ o 121J Jl 1* a<J , a* 1st JYj ITT --t-~ JJlli 1Yu q=i , a JiJr J£ ffi- :r:}J i'f~ fil 11J!tl ~ to fifi J£ffi -Jffi m ta ftJ 
*001&~%J:&ffi=Jffim~ftJ®ffi-~ft~ftJ,mJ£ffi=3mm~ftJ®mJ£ffi-~ft~ftJB<J* 
OOf~r JiJrJ£ffi-tB£i~tifil3*00filtt: 
[o 128] Po 00 5 fiJrJF , % f& ~ filr.?Jr3£ffi-1:W-: 1? fil 1 OflJ!tl ~, Jilr3£ffi-3m :JL 5 ~$;;to ffi-tig ti~ 
1tfil3*00B<Jffi=Jffimfil 11, PT ½tITT, J:iJrJ£ffi=Jffimfil 11n~~ Ef§tttfil, %JvZI z::t-Jm5fF-I z:; 
[ o 129J Po 00 6 fifi 1F , % f& ~ filL J=ifi 3£ffi =3mm fil 11 a<J ffi- tJ ft fil 12 , PT :izt a<J , JiJr J£ffi- :l:J ft 
fil 12 jg ¥t {,tfil , % JvG I Z: jgV'[;f P, I Z: : 
[0130J Po007 fifiJF, ~f,ii'ITT5t JiJrJ£ffi-:l:Jftfil 12, 1t1~JiJrJ£ffi-:l:Jftfil 12*00 f~r J:ifi3£ffi 
-tBti~ti fil 3:R 00 , % JvZ ffi-:1:J ft ta ft) , PT :izta<J , fifi3£ ~ f,i I Z: n ~Llti I Z: : 
[0131J Po oo sfifi7F, ~Pii'ITT5t J:iJTJ£ffi=Jffimfil 11, 1t1~JiJrJ£ffi=Jffimfil 11*00 f~r fifiJ£ffi 
-tBtt~:ttfil3, %JvGffi=3mmtaftJ, PT :izta<J, fifiJ£~j)i I z:n~tltiI z: 0 
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[0132J 'flfi ~i,£ JYj i¥J ~, 1=E:;;t;:RJYj ~JJ'fil 1:vtlq=r, JiJTJ£*=:immta:M11¥J --1.*00PT 12)_ ~r JiJTJ£* 
~tiii:fil21¥J--1.*oo, -tE PT 12)_ 1~r JiJrJ£*~:f'iii:fil21¥J--1.*oo, :;;t,:RJYj xt rlt#::f1i'Nr~JE, f{~ 

1:i iiE JiJTJ£* = :im m ta :Mi sq --1. * oo ::f 1~ r fiJr J£ *~ti ,1: fil 2 * ~ fil • 1t. fil i¥J --1. * oo ep PT o PT 
:lzl; 01 , JiJTJ£* =:imm ta :Mi i¥J --1.* oo 1=J fiJr~ *~ti ii:fil 2 * 1m fil$( it.FA i¥J --1. * OO f 1r 0 

[o 133] s 106 : 1=E JiJr5£* ~ iB £!f.~t* Fzf 3 pg % AA*~ [_1J_] fl , JiJT~ * ~ [_1J_] fl 1=E JiJT5££ ~ 1 _t l¥J 
ftJJ~~'1i~JiJTJ£*~:imfL1=EJiJT5££~1--1.1¥Jft~o 
[0134J A1*1'tq, tt:;$:R JYj 01~~~JJ'fil1Jtl q=r, 1=EfiJrJ£*~iB£!f.~t*Fzf3 pg %AA*~[_1J_]ft, fiJr 
5£* ~ [_1J_] fl1=EJiJT5££~ 1 _t 1¥Jft~ ~~'1i~JiJr5£* ~:im fL1=EJiJT5££~ 1 _t ITT ftlJfiltt: 
[0 135] * ~ $ 7} JiJTJ£* ~ ii'3 £!]:. ~t* Fzf 3 , 1=EJiJTJ£* ~g113 £!]:.~ t* Fzf 3 pg ff; AA 15-t 3f JiJTJ£* ~ ii'3 
£!f.~t* fil31¥J * ~ [_1J_] fl, JiJTJ£* ~ [_1J_] fl1=EJiJr5££~ 1 _ti¥] ftli:ic~'1i~JiJr5£* ~:im fL1=EJiJTJ£ 
£ fl£ 1 _t l¥J ft~ o PT :izi; l¥J , JiJTJ£* ~ [_1J_] ti 1=E fiJr 5££ fl£ 1 _t ITT ftJJ 00 ;f~ AT fiJr5£ * ~ :im tL ttfiJr 
5££ ~ 1 _t 81 ft~ 00 ;f~ 0 

[o 136] 'f/fi ~ i,£ JYj 1¥] ~ , 3 JiJr5£* ~gB£!J:. ~t* Fzf 3 * 00 ID AA~* ~~!lFA 4St , 1=EJiJr5£* ~ 
it'3£!f.~t*Fzf3pg%AA*~[_1J_]fl ,JiJr5£*~[_1J_]ft1=EJiJT5££~1--1.ITTft~~~qi~JiJTJ£*~:imfL 
1=EJiJT5££ ~ 1 _t 01 ftjjfil 15: 
[0131J ~□ 009JiJT~, *~JiJTJ£*~~!lfil4; 
[0138] ~□ 00 lOJiJT/J', f:f:B1t.JiJTJ£*~g113£!f.~t*FA3*00: 
[0139] ~~~□ 00 lOJiJr~, *~$73\. JiJTJ£*~gt13£!J:.3$t*Fzf3, 1=EJiJTJ£*~iB£!f.~t*FA 3 pg% 
AA15-t3f JiJTJ£*~gt13£!f.~t*Fzf3Et{J*~[_1J_]fl13, fiJrJ£*~[_1J_]fll31=EJiJT5££~1--1.1¥Jft~¾~'1i 
~JiJTJ£* ~:im fL 51=EJiJT5££ ~ 1 _t ITT ftlJ o 
[0140J s1O1 = ~□ oo 11JiJT/J', 1=EJiJTJ£*~[_1J_]ft13pg 10AA*-:imm£a*tJ14, fiJrJ£*-:imm£a:MJ 
14£JJiJTJ£*=:immfafi:JiNH*i!ll O pJ :izi;1¥J, JiJTJ£* -:imm~:M11¥J 14%JJx;I Z:19m;fRI z: 0 

[0141] S1O8: ~□ 0012JiJT/J', 1=EfiJr5£* -:imm~:M1141f ~JiJT5££J1£1 ~f1JIH~lj(%AA*=:l'iii: 
Fzf 15 l□ * = ti'3 £!f. ~ t* Fzf 16 , JiJT 5£* = ti ,1: Fzf 15 E13 $ ~x_ tt1r ,t: no l¥J $lit fil 5¥□ m 1t. FzHtJ JvG o PT 
:izi;1¥J, Ji)r5£*=:f'i,l:fil 15 q=r $(ft.fill□ m1t.fill¥J fil~,~~t5f□ ::f /J,f64, {B *R JYj xt rlt#::f 1~2P~ 
JE, A~f;X1.'ti1Jr.rm k o 

[0142J 'f/fi ~i,£ JYj l¥J ~, 19 T Vi! r JiJTJ£- ~ltHitf :ff q=r:im:U!tL~*i:J*£a:MJl¥J 00/J',00121:z l2J_ 

J§ *00 f{ 00/J' y*~ti'3£!f.~t*filR.~--1.1f *~:Ml-{tf:, ~T1f *~:M11tf:1=J 0011 q=r t§~, ::fW 
]!j,[00~ 0 

[0143] A1*1¥J, 1=E:;$:RJYj 1¥J~~~JJ'fil1Jtlq=r, JiJTJ£*=iB£!f.~t*fil 1619¥titttfil, iB*RJYj 
xt rlt# ::f 1w r~ JE , f{ ~ 1:5iHiEJiJTJ£* = tB£!f.~t* fil 161=J fiJrJ£* =:tt,t: fil 15 * JiJTJ£m 1t.fil ITT ;tJ 
3¥4::f~ ,_ftJl~tB£!f.:c}Jft~epey o 
[0144] 'f/fi ~i,£ JYj l¥J ~, tt--1.5£~iflli1Jtll¥J £Ml--1., tt*RJYj l¥J ~~~1Jfu1Jtl q=r, i~1Jf!~fil 
tr5: 
[0145J 1=EJiJTJ£*=ti'3£!f.~t*fil16*00%JvG*=~!lfill 7, t=iJ:izi;l¥J ,JiJTJ£*=~!lfill 7fil 
1t1ft r JiJTJ£* = ti'3£!f.~t* fil 16* oo i¥J m 1t.fil 5¥□ fv r fiJrJ£m ttfil * oo i¥J • ttfil o 
[0146] S1O9: ~□ 0013Ji)T/J', %AA¾~m-3f Ji)TJ£*=:f'i,l:fil 155f□Jifr5£*=tt'3£!f.~t*fil 16, :H 
~1$~JiJrJ£* -:imm~:M114*00 pg 1¥J*=:im1L1s, JiJrJ£*=:im1L1s1=EJiJrJ££J1£1--1.1¥JftJJ 
1=J fiJr5£* ~:im tL 51=EfiJr5££ fl£ 1 _t l¥J ftJJ ~ & ff!H}x_ ,t: o 
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[o 147] A 12fq'r,J , tt* RSA ITT ~,t-~ J1ffi: 1Ytl q=r , % PX~~ JJ-t 3f Jifritffi = :l:i ii:m 155¥0 Jifritffi = 
tBtfd~t1z m 16, HM 1$ _¥Jifritffi - jffiil[£a tiJ 14:zz 00 pg ITT ffi =Jffi :JL l 8'E1t!S: 
[o 148J xi JiJritffi = :t:iii: m 15 ;fo JiJrit m = tBtfd~11z m 16 * fr tLlt!k , ftJiJritffi = :t:iii: m 15 ;fo 
Jifritffi = tBtfd~t1z m 16 pg % J5X J7-t 3f Jifritffi = :l:i iU: m 15 ;fO Jifritffi = ti~Jf 3£t1z m 16 , HM 1$ _¥ 
Jifritffi - Jffim:~ t1J 14:zz 00 pg ITT ffi = Jffi :JL 18 : xi Jifritffi =Jffi :JL 18Jtt ff il15t o 
[ 0149] rm~ iJl SJHtg ~ , ft* RSA ~ J1fil 1Ytl q=r , JiJrit ffi = Jffi JU 8 pJ lj, M 1$ _¥ Jifr itffi Jffi TI[ £a 
tiJ14:zz00, ill PTL::J,M1$_¥JiJritffi-Jffim:~t1J14:zzOOpg ·*RSAxi1ftJtT-1i1tiP~JE, ,R~~iiEFo 
~%J5XITTffi~Jffim~tiJPTL::J,~Mitffi Jffim~ttJ•**~~PTo 
[0150] ~rm ~iJlSA 13{] ~, ft Xi JiJritffi=:tiiti:fil 15;fOJifritffi=tBti3£t1zfil 16JttfftLlt!kst, 
pJL::J,~1:ll~r!tLlt!k, ill pJL::J,~1:l-=f1!tLlt!k, ~PT L::J,tli~fiffl, *RSAxiJftJtT-{$p~ JE, A1* 
1~'tl6trmko 
[0151J ft_tJ2t~iflli1YtlITT ~uili_t, tt*R SA ITT~-t-~iflli1Jtlq=r, §JiJritffi=tflti3£11zm 16:zz 
00 % PX~ ffi = 11trnlm 17 st ' ft% PX ffi = jffi :fLl 8Str '~§ t!S xi JiJritffi = tt~lfil 1713{] tLlt!k O rm~ 
iJl SA ITT ~ , ft* R SA ~ iflli 1Ytl q=r , JiJrit ffi = tt t~ FA 1 7 lJHPJ JiJr it ffi = Jffi :fL 18 ~ 'W!U 131 :ill~ f& ;fo JiJr 
itffi ~ttt~m4lA rPJ JiJritffi ~Jffi fL5 ~11J!U ITT :ill~ f&zJaJ ITT lfe ~ mick T-J;: r 15nm o 
[o 152J s 101 o = ftJiJritffi =Jffi 1L 11J!U~m Mffi =:r:}Ji'f~m 0 

[o 153J A1*ITT , tt*R SA ITT ~,t-~ iflli 1Ytl q=r , tEJiJritffi =Jffi :fL 11J!U~% J5Xffi =:r:}Ji'f~mfiltrS: 
[0 154] -tzo 00 14Jifr ~ 'ftJiJritffi =Jffi :fLl 813{] 11J!U ~ ;fO Jifritffi =Jffim:ta tiJ 14 ITT* 00 % PX*=~ 
3f m 19, fflrF±~ w, PT~ITT, Jifritffi=~~3f m 1979.{t.FA, %J5XI z:nvVfRI Z:; 
[0155J ftJiJritffi=~~3f FA 19:zz00%J5Xffi=f¥1itfil20, fflrf¥fit~ w, PT ~ITT, JiJritffi=f¥ 
{it m2onit1tm, %MI Z:3/g'IJURI Z:; 
[ 0 156] tEJiJritffi = ff fit m 20 :zz 00 % J5X ffi = mH3 m 21 , ffl T mtt3 JiJr itffi = ff fit m 2 0 q=r ITT ~ 
wrfrt te , PT~ ITT , JiJritffi =111113m 21 n• 1-tm, m PX I z=nm~I z:; 

[0151J -tzooo 15JiJr~, tEJiJritffi=pli 13m21:zzooJFiJ5Xffi=1:5R:t? m22, mr~tfl JiJritffi=ml 
t3m 21 tEFott * !!i I Z: q=r T-x:JHY-i 135, PT~ ITT , Jifritffi = ~t? m 2279 ~F Ef§ tttm , % MI Z: jg 
'lcc'+□I-vvr/'\ Z::.; 

[0158J ~~-tzooo 15Jifr7T>, *!!iJiJritffi=1:5Rt? m22,ffi=!1Ji13m21,JiJritffi=f¥1itm2o;foJiJr 
itffi=~~3f m 191frr JiJritffi=Jffim:~tiJ 14:zzOOITT$7J\., %J5Xffi=:r:}J1'f~m, PT ~ITT, JiJrit*~ 
I z::ntLlt!kI Z:;fOiliJf;I Z: o 
[o 159J s 1 o 12 = tEJiJritffi = :r:}J i'f~ m 11J!U ~ ;fo JiJr itffi =Jffi :rL ~ tt1H1UJZ% PX m ~ Jffim:~ ttJ lo m 
=~ft~tiJ,Mitffi~Jffim:~tiJITT:zzOO~rMitffi=~ft~tiJITT:zzOOo 
[0160] A1*ITT 'ft*R SA ITT~-i"-~iflli1Ytl q=r 'ftJiJritffi=:r:}J1'f~m11J!U~;fOJiJritffi - JffimfatiJ 
*00*~%J5Xffi~Jffim~tiJ®ffi=~ft~tiJ,Mitffi~Jffim~tiJITT:zzOO~rMitffi=~ft 
~ tiJ ITT* 00 fil t!S : 
[o 161J -tzo oo 16 JiJr ~ , m PX q1 ~ Jifritffi = 15R 1? m 2 2 flJ!U ~ , JiJritffi = Jffi :rL 18 ~ $ ;fo m = t{g ti 
3£11zm3:zz00ITTffi~Jffim:m23, PT ~ITT, Jifritffi~Jffiil[fil23n~Fsitttm, %mI Z:niJURI 
--++--z::. ; 
[0162J -tzo oo 17 JiJr~, %JVGql~JiJritffi~Jffim:m23ITTffi=:t:j;ftm29, PT ~ITT, JiJritffi=:l:j;ft 
m29n• 1-tm, %JVGI z=nmtRI z:; 
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[0163] ~□ 0018JifrJF, *PiillHt Jifr:i£ffi=tJ'tfEfil29, 1f1iJifr:l£ffi=tJ'tfEFA 29*0011£r Jifr:l£ 
ffi=tig£Jd~tlFA 3*00, %PXffi=tJO't:tartl, PT :i&ITT, Jifr:l£*~I Z:79tUtiI Z:; 
[o 164] ~□ 00 19 JifrJF , * Pi Jifr:l£ffi [9 :'®:il!fil 23{v: r Jifr:l£ffi = tB£~~ ti fil * 00 ITT$ 5t, % PX 
ffi [9 :'®:il!tartJ, Jifr:l£ffi [9 :'®:il!tartJITT * 00 r,§JT Jifr:l£ffi=tJ'tJEtartJITT ~ 00, PT :l&s{], Jifr:l£ *Pi 
I Z:79tUtiI Z: o 
[0 165] fffl ~ iJl l3}j ITT~ ' ft* 'it_ l3}j g; i1fH. vtl q=t ' Jiff j£ ffi [9 :'® :il!ta rt) ITT _t * 00 pJ 12), r,§J T Jifrj£ ffi 
=:ttii:filITT _t*oo, ill PT 12), 1i£r JiJr:i£ffi=:ttii:filITT _t*oo, ::$:'£ l3}j x1 !lt#7f-1t&rtt5E, ~ ~15fs: 

iiEJifrj£ffi [9 :'®:il!tartJ ITT _t* OOT-11£r Jifr:i£ffi=!iii:fil q=t J_mfil¥t1-tfilITT _t*OO ep pJ O pJ ½!; 

ITT,M:i£ffi[9:'®:il!tartJITT_t*OO~M:i£ffi=!iii:filq=iffifil¥l~filITT_t*OOf~o 
[o 166J s 1013 = 1=EJiff:i£ffl R--9 :'®:il!ta rtJ -f□ Jiff:i£ffi =tJtJEta rt1% PX ITT m =[_ll] tt pg* PXffi n:'® 
mtartJ, Jiff:i£ffl n:'®:il!tartJ 1=1 Jiff:i£ffl R--9 Jffi:il!mrtJ t~Hiiom o 
[ o 161J Jl 1* ITT , 1=E * '£ l3}j ITT - ~ g; i1fH. vu * , § Jiff J£ffi = tig £~~ti fil * oo *PX~ m = rui 
fil~,1=EMJ£ffiR--9:'®:il!mrtJ®MJ£ffi=~JEmrtJ%PXITTffi=[_ll]Mpg%PXffinim:il!mrtJ,m 
:i£ffin:'®:il!tartJ1=JM:i£ffi[9Jffi:il!tartJffl~~§ffi: 
[o 168] ~□ oo 20JiJrJF, 1=EJiJr:i£ffi R--9 :'®:il!mrtJ -f□JiJr:i£ffi=:t1tJEtat1J% PX ITT ffi=[_ll] mpg* PXffi 
n :'®:il! ta rtJ : 
[0169J *PiJifr:i£ffi=tt1rnlfil 17; 
[0170] ~□ 00 21Jifr7F, f:fB 1-l.Jifr:i£ffi=tigt~~tifil 16*00 0 

[ 0171] t§ M Et{] , ::$: '£ l3}j g; i1fH. vtl if t~ ~ T - ;fqi tu ffl _t :i£ % PX 1f 1t % PX ITT - ti tHit ~ , it -
tlf¥1it~§tJS: 
[01nJ £~, Jifi:i££~*OO*PX~ffi-:ttii:fil-f□ ffi-tig~~J£tifil, Jiff:i£ffi-:ttii:mrn $ 
~x_ ffi ii: to ITT ¥L 1-tfil l□ m ~fil rtJ ~ ; 
[0113J N!i Jifr:i£ffi-:1:tii:fil-f□Jifr:i£ffi-tig£~~tim, #M {$~Jifr:l££~*00 pg ITTffi-:'® 
tl: 
[0174] %~rffi-:'®tLl!laITT Jifrj££~* OOITT ffi-:'®:il!tartJ; 
[o 115J * ~ r Jiff J£ffi -:'® :rL 11J1~ ~ ITT ffl - :cJJi'fg m : 
[ o 116J ,f:& {JZ % PX r Jifr:l£ffi - :c}J i'fg fil 11J!~ ~ Jf□ Jifr:l£ffi - :'® :il! ta rtJ * 00 ITT ffi = :'®:il! ta rtJ l□ ffi 
-~JEtartJ,M:i£ffi=:'®:il!tartJ~MJ£ffi-~JEtartlITT*OO*rMJ£ffi-ffi~~~fil* 
00; 
[ o 1 nJ % PX r Jifr:i£ffi-tB £~~ ti m pg ITT ffi- [_llJ tt , Jifr:l£ ffi- [_llJ M tE Jiff :i£~ ~ _t ITT :19: ~ Jc 
~•~m:i£ffi-:'®R1=Em:i££~_tITT:J9:~; 
[o 178] % PX r JiJr;l£ffi-[_ll] tl"! pg ITT ffi - :'®:il!tartJ, Jifr:i£ffi - :'®:il!tartl 1=J JiJr:i£ffi=:'®:il!tattJ 
t§tiiom; 
[0 179] ,f:& {J( % PX T Jifrj£ffi - :@)]! ta ;j;i;J 1f ~ Jifrj£~ ~ -flJ!~ ITT ffi = :tt ii: m ;f□ ffi = tig £~~ti 
m,M:i£ffi=:ttii:mrn$~x_ffiii:~ITT•~m®m~mrt1PX: 
[0180] N!i Jifr:i£ffi=:ttii:fil-f□Jifr:i£ffi=tig£~~tim, #M1$~Jifrj£ffi-:'®:il!tartl*OO pg 
ITTffi=:'®R,M:i£ffi=:'®R1=EM:i£~~_tITT:J9:~1=JMJ£ffi-:'®R1=EM:i££~_tITT:J9:~~& 
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[o 182] ~ ljz % Mr fifritffi = :r}J ~t fil11J!tl~ to fifritffi = im fLJ!£ W * 001¥1 ffi [9 :imm:M ti;J to ffi 
=~ftMttJ,mitffi[9:imm:MttJl¥1*00~rmitm=~ftMttJl¥1*00; 
[ 0183] 70 MT ?fr itffi [9 :im m: M :rig 5¥□ ?fr J2t ffl = j:j ft £a ttJ 70 M a<J ffl = [1=J_] tt if;J 1¥1 ffl TI :im m: M 
ttJ,mitffin:imm:MttJ~mitffi[9:imm:MttJfflmMo 
[0184] EB _t ~ ~□, ,:zjs:'jj[_ SA ~JmifJLlJifrt~~a<J tlff.fit:ffl¥J:imm:fL£attJ lflyt;)JJG7f¥*, im.tlffi 
-:imR®ffi=:imR~~imR%P>GI~*%P>Gm~-$ff.~:ff*l¥1:imm:RMttJ,**~MT 
mit:imm:RMttJl¥JI~*&®M*,m~Tftffl~D~~,:®R~m~M*~~lflI~* 
&*®P>G,:,$:~1¥J~~,~~&~MTm~-$ff.~:ffl¥J~~I~*&®P>G,:,$:o 
[0185J Jl:t,rr, ,:zjs:'jj[_ SA ~Jmi1YLl~tld~ T yj-5ftt1- tlff.{it:ff *:imm:fL£attJl¥J%P>G1fi*, A~ 
filftr, Pfrit-tlff.1it:fffiltrS1R'¥~1f rPJ tl~~1¥Jffi-1X:!si, ffi=IX:tsit□ ffi- IX~, A*, Jifr 
itffi- IX~ ffl r % P>G:®m fLM :rig , JiJritffi IX~ ffl r % M tB £f 3:~ M ttJ , it1fi*fil t!S: 
[0186] s2O1: :tmOO 22?Jr7F, t~f~~J!£ 1, fifrit~J!£ 1*00%P>G~ffi-:1:i,i':fil25f□ ffi-tB£~~ 
=t~ fil 3 , fiJritffi-:tt,i': FA 2 EB $ 'i'-xJi ,i': 11□ a<J ¥t 1-t fil t□ m 1-tfil rig )VG O ~ ~ a<J , fiJritffi-:tt ,i': fil 
2 * ¥(, {tfil 5¥□ m {-tfil !fl FA~ l~t 5¥□ 7G / J, f 64 , {8 * 'jj[_ SA x1 lftjf 7G 1$ p~ ;E , A ~f_fil'tf N rm ;E 0 
[0187] Jlf;,fq't<J, ft,:,$:'}j[_ SA a<J-,t-~JmifJLl *, Jifritffi-tB£i~=t~fil379¥l,{-tiftfil, {B ,:zjs:'jj[_ SA 
x1 lft3t7G1~~r~ JE, ft~1*iiEfiJritffi-tB£~~=t~fil3 '=i fiJritffi-:1:i,i':fil2* fiJritffl.itfill¥Ji'-tl4-
7G~ ,liA~tB£~:r}J(i~ep~ o 
[0188] rm ~m SA a<J ¾, ft Lit~ }mi 1YLlB<J ~:nili_t, ft* 'jj[_ SA 1¥]-,-'f"-~ }mi 170 * , it1f1*~fil 
t!S: 
[0189] ft?Jritffi-tB£f~t~FA 3*00%P>Gffi-P!tHlfil4, ~~1¥1, pJrJ2tffi-P!tHlfil4filtrS1:fL 
rmitffi-~~~mfil3*001¥1m{tfil®~rmitm{tfil*OOl¥1¥titfilo 
[0190] S2O2: ~~:tm0022Jifr7F ,ftJifritffi-lX~lOO (epchannel hole) ,Jifritffi=IX~2OO 
(epss dummy hole) 5f□Jifritffi- lX~3OO (ePTAC barrier) %P>G~~JJ-!~ Jifritffi-:1:i,i':fil2 
t□ Jifritffi-tB £t ~ =t~ fil3 , * fil 1$ ~Jifrit~ fl£ 1 * oo if;J 1¥1 m-:im :rL so rm~ i_£ SA 1¥1 ¾ , ft~ 1l 
f pfrJ2t~Jf£1*001frPJ _t ,Jifr~ffi- lX~3OO~1¥1Jifritffi-:imfU*&*rfifritffi-lX~lOO 
~ 1¥1 fifritffi-:im fL 1¥1 ¥'.~~& o 
[o 191] ~rm~ i_£ SA 1¥1 ¾ , § Jifritffi-tB £t ~=t~ fil 3 * 00 % M ~ ffi-P!t Hlfil 4St , ft% M ffi 
-:imfL~, ~filtrSx1 Jifritffi-P!tHlfil41¥J~Lli!ko 
[0192J s2O3 = ~□ 0023Jifr7F, ftffi-:im:rLsaJSl¥1fiJrit~J1£1*00%P>Gffi-:imm£ariJ60 
[0193] S2O4: ftJiJritffi-:imfL511J!tl~%Mffi-:r}Jfi~fil o 
[0194J Af*l¥1, ft,:,$:'}j[_SA 1¥1-'i'-~JmifJLl*, ftJiJritffi-:imfL11J!tl~%JvZffi-:r}Jfi~filfiltt: 
[0195] ~□ oo 24fifr7F, ft?Jritffi-:im:rLsl¥111J!tl~;¥□fifritffi-:imm£arig61¥J *0010 Mffi-~~ 
fil7, fflrf'="t.~ w, ~~ITT, Jifritffi-~~ fil779¥l,{-tifil, %P>GI~79VL~I~: 
[0196] ftJifritffi-~~ fil7*00%P>Gffi-ff.1itfils, fflrff.1it~w, ~~1¥1 ,JiJritffi-ff.1it 
fil879ffl_{tfil, %JvZI ~79VLlRI ~: 
[o 197J ftfiJritffi- ff. fit fils* oo % Mm - pJl 13 fil 9, ffl r pJl t3 JiJritffi- ff.1it fil s * 1¥1 ~ w 
1JrttB, ~ ~1¥1, fiJritffi-pJl:f3fil913¥t{-tfil, %MI ~79VL~I ~; 
[0198J ~□ 0025Jifr1F, ft?Jritffi-pJl}3fil9*00%JvZffi-15iHft fil 10, fflr:1&¥:%JiJritffi-pJl:f3 
fil9ftJ§it~j)iI ~ * xfLlt~{JJ, ~ ~ITT ,JiJritffi-f*tft fil 1O79~Fs~ftfil, %MI ~79VL5tR 
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IZ:::; 
[0 199] ~;'i :tt□ 00 25 JiJT7F, * Pi Jifr:i£ffi -1* 1? Fzf 10, ffi - ~Ji 1~ Fzf 9, Jifr:i£ffi - ff f~ Fzf 85¥□ JiJT:l£ 
ffi -~ 5F Fzf 71* r JiJTi£ffi -mim:~ttg6* 00 ITT $73\., % f&ffi - J}J(mrzf, PI :iztITT , JiJT:l£ *~I Z: 
19 ~Llt!k I Z::: to 1~ l5t I Z: o 
[0200] S205: tEJifej£ffi-:r}J(3~Fzf1mtlfil:tDJi)Tj£ffi-mij]!~~*00f:&fjz%J:&ffi=mim:~~5f□ 

m-~ft~~,m:i£ffi=mim~~~m:i£m-~ft~~ITT*OO*rm:i£m-ffi•w*Fzf3 
*rnJo 
[ 0201J Jl 1* ITT , tL;$: 1:z 13A ITT - ~ g; ifffi 1Ju q:i , :t=E JiJTJ£ffi- :rn f3~ Fzf 1mu fil t□ JiJT J£ffi -mi m ta~ 
*004&~%J:&ffi=mim:~~~ffi-~ft~~.M:i£ffi=mim:~~~M:l£ffi-~ft~~ITT* 
0011£ r JiJT:l£ffi-tBtid~t~ FA 3* 00 fil tr1i: 
[0202] :tt□ 00 26JiJT7F, %!&5miJiJT:l£ffi-15F:1? Fzf lO'imtlfil ,Jifr:l£ffi-miIL5~$5f□ffi-tBtia 
t~Fzf3~00B{Jffi=mim:FA 11, PT:iztITT, Jifri£ffi=mim:Fzf 1119~Fsilirzf ,%J:&IZ:19v=t:t9-IZ:: 
[0203J :tt□ 00 27 JiJT7F, %J:&1imiJifr:i£ffi=mim:Fzf 11 ITT ffi-:l:jftrzf 12, PT :izts{J, Jifr:l£ffi-:l:jft 
Fzf 1279¥(.{trzf, %f&IZ:19v=t:~IZ:; 
[0204J :tt□ 00 28Jifr7F, ~ Pi$ 5t JiJT:l£ffi-:l:jftrzf 12, 1i1i Jifr:l£ffi-:l:jftrzf 12* 0011£-=f pfr:i£ 
ffi-tBtia:t~ FA 3* 00 , % J:& ffi-:1:j ft~ ttg , PT :iztITT , JiJT:l£ * Pi I Z: 19~Llt!k I Z: : 
[0205J :tt□ OO 29Jifr7F, ~Pi$5t Jifr:i£ffi=mim:Fzf 11, 1i1iJiJT:i£ffi=mim:FA 1 L~OO 11£r JiJT:l£ 
ffi-tigtiat~FA 3' %J:&ffi=mim:ta~, pJ :iztITT, Jifr:i£~Pi I Z:19~Llt1LI z: 0 

[ 0206J f/fi ~ iJl 13A ITT ~ , ft::;$: 1:z 13A g; J1ffi fitl q:i , Jifr i£ ffi = mi m:ta ~ ITT _t * 00 PT l2J, r%'J r Jifr:i£ ffi 
-:l:iil:Fzf2ITTL*00, ili PT 12), fl£r JiJT:l£ffi-!iil:Fzf2B{J _t*OO, ::zjs:1:zS)j x1 .tlt#~1$~~;E, ,R~ 

1* iiEJiJTi£ffi =mim:ta ttg ITT _t * 00 ~ 11£ r JiJTJ£ffi-!i ii: Fzf 2 q:i Tm Fzf 1A itrzf ITT _t * 00 ~p PT o PT 
:izt ITT , Jifr:i£ffi =mim:~ ~ ITT _t* 00 l:j JiJT:i£ffi -:1:i ,i: Fzf 2 q:i Tm Fzf 1A {,r.Fzf ITT _t* 00-f Jr o 
[0201J s206 = tEJiJTJ£ffi-tBtta:t~Fzf317'J % J:&ffi-[_ll]ffl, Jifr:i£ffi-[_ll] tl"!ftJiJTJ£~~ 1 _t s{J 
N~¾~&miM:l£ffi-mi~ftM:i£~~1_tITTN~o 
[02osJ Jl1*ITT, ft::;$:1:z 13A ITT-~g;Jfffi fitl q:i , tEJiJT:l£ffi-tigtla:t~ Fzf317'J % J:&ffi-[_ll]fl"f, Jifr 
:l£ffi-[_ll]ffltEM:l£~~1_tITTN~¾~&miM:l£ffi-mi~ftM:i£~~1_tITTN~film: 
[0209] ~Pi$5tJiJT:l£ffi-tBtia:t~Fzf3, tEJifri£ffi-tigtla:t~Fzf317'J %JvG~5f JiJT:l£ffi-tB 
ti a:t~ Fzf 3 ITT m- [_ll] ffl , Jifrj£ffi- [_ll] ffl ft?JT:i£~ ~ 1 _t ITT N ~¾~qi miJiJT:l£ffi-mi IL tE Ji)r :l£ 
~~1_tITTNlio PT :iztITT, JiJT:l£ffi-[_ll] tl"!tEJiJT:l£~~1 _tITTN~ OOtRAr JiJT:l£ffi-mitLftJifr 
:l£~~1_tITTN~OO~o 
[ 021 oJ ft* 1:z 13A ITT yj - ~, g; i1ffi 1Ju q:i , § Jifr J£ m - tig ti a :t~ Fzf 3 * oo % J:& ~ m-1,ul Fzf 4 
a1 , ft Jifr:i£ m- tB ~i at~ Fzf 317'] % !& ffi - [_ll] tl"f , JiJT:l£ffi- [_ll] tl"f tEJiJT :l£~ ~ 1 _t ITT N 15 ¾~qi 
mi JiJT:l£ffi-mi IL ftJiJT:l£~ ~ 1 _t ITT NJJ fil tr1i : 
[0211J :tt□ OO 30JiJT7F, ~~Jifr:l£ffi-1iitHJFzf4: 
[0212J :tt□ OO 31JiJT7F, f:f:B {,r.Jife:l£ffi-tigtia:t~Fzf3*00: 
[0213J ~;'t:sz□ 0031JiJT7F, ~pi$:frJiJTJ£ffi-tigtia:t~Fzf3, :t=EJiJTJ£ffi-tBtia:t~Fzf317'J % 
f& ~ 5F JiJT:l£ffi-tigtia:t~Fzf3ITT ffi-[_ll] i1'I 13, JiJT:l£ffi-[_ll]tl"f 13tEJiJT:l£~~1 _t ITTN~¾~& 
mi JiJT:l£ffi-mi IL 5ft Jifr:i£~ ~ 1 _t ITT N JJ o 
[ o 214J s 2 o 1 = :sz□ oo 3 2 JiJT 7F , ft Jifr J£ m - [_ll] i1'! 13 17'] % J:& m - mi m ta~ 14 , Jifr:i£ffi - mi m ta~ 
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14 ~ fiJrJ£ffi = :immta :Mi t§ :r~ iffm 0 

[0215] S208: ~□ 0033,P}TJF, fr?Jr:i£ffi-:immtaf~141f ~p)yj£~}t£1-1ll!Uif<lx%r&ffi=:l:ti\t: 
fil 15 l□ ffi = tB ti iH~ fil 16 , fifr:i£ffi = :l:i J\t:fil 15 EB $ ,t-~ ffi ii: JJo !'t{J ~ 1t.fil ;;¥□ w. {tfil :Ml f& o PT 
~ ITT , Jifr :i£* = :ti ii: FA 15 q:i ~ 1t. FA ;;¥0 w.1t. fil ITT fil Jj( l~t ;;¥0 :;;r- /J'- r 64 , 1E! ,:zjs: 1st 13,}j x1 rf:l::jf :;;r-fm P~ 
;----'----, 1=1 1,1,,,- ' III h:::!:o 'ID t'Frt ;----'----, JE, :cF!; v+~t;,\','11=J 0u 11u JE o 

[ 0216] Jl 1* ITT , fr ,:zjs: a 13,}j !'t{J - '1' ~ lltl! {Jtl q:t , pfrj;tffi = tB ti jlfJ~ fil 16 Jg$( 1t. liFA , 1E! ,:zjs: a 13,}j 

~.utjt:;;r-tim~,H~~filM:i£ffi=ffi•~~fil~M:i£ffi=!i1t:filq=iM:i£w.ttfilITTtt~:;;r­
~ , _ft A~ tB ti'O;J i°r16 ep PT o 
[ 0211J 'flfi ~ iJ?. 13,}j ITT ¾ , fr _t J£ ~ tim 1Jtl a{}~ 11ili _t , fr* a 13,}j s{J - -t-~ tim 1Jtl * , 1~ 1i 1t :tt fil 
trS: 
[0218J frfiJr:i£ffi=tBti~t~fil16*ID%!&*=11Ulfill 7, PT~!'t{J ,fiJr:i£ffi=ji1tHJFA17'E! 
ffi~rM:i£ffi=ffl•~~FA*IDITTw.itfil~~rM:i£w.1tfil*IDITT$litfilo 
[0219J S209: ~□ 0034Ji1TJF, frJiJr:i£*~1X~--JiJr:i£ffi=IX~lOJiJr:i£ffi !X~%!&5t~:m-3f 
fiJrJ£ffi =:1:t1t:fil 15;;¥□ fiJrJ£ffi = tBti~:r~ fil 16 , * ii!; 1$ ~JiJrJ£* - :immta *~ 14* ID 179 s{J * = 
:im JL 18, fiJr:i£ffi =:im JL 18frpfr:i£~ fl£ 1 _t ITT ftJJ~ fiJr:i£ffi -:im JL5fr?Jr:i£~ ~ 1 _t !'t{J ftJJ ~ 

[ 0220J 'f/fi ~ iJ?.13,}j ITT ¾ , A 1* I z:; a1 , fiJr:i£ ffi IX ~ ITT ffi im m ~ :Ml PT i°fMt fiJr:i£ ffi = :im JL 
k~m3f,,:zjs:1,tl3}j~rf:l::jf:;;r-timk,H~~filM:l£ffi-lX~ITTffi-:imm~:MJ&~~Mj£ffi 
=:imJLk~m3fepey o 
[0221J A1*ITT, fr,:zjs:a 13,}j ITT--t-~tim1Jtl q:i, %f&k~m3f JiJr:i£ffi=!iit:fillOfiJr:i£ffi=tB 
•a~fil,jffil~~M:i£ffi-:imm~:Ml*IDl79ITTffi=:imRfilffi: 
[0222J x1 fiJrJ£ffi = :1:t 1t: fil ;;¥0 fiJrJ£ffi =tB t~a:r~ fil mff ~o t!R, frfiJr:i£ffi = :tt 1t: fil ;;¥0 fiJr:i£ffi 
=ffl•~~fil179%r&m3fM:i£ffi=!iit:fil~M:i£ffi=ffl•~~fil,jffil~~M:i£ffi-:imm 
~:Ml*ID 179 ITTffi=:imJL: x1 p]r:i£ffi=JL:itt1r1l11L 
[0223] fffl ~iJ?. 13,}j ITT¾' fr*a 13,}j ~J]fu iJLl * , p]r:l£ffi=:im JL pJ 12), M1$ ~p}Tj;tffi - :immta:MJ 
z1:. ID, m PT 12), M 1$ ~fiJrJ£ffi - :immta :Mi* ID 179 , * a 13,}j x1 .ut* :;;r-f~Jlp~ ~, H ~ff iiEFoit% r& 
ITTffi~:imm~:MJPTl2),~M:i£ffi-:imm~:MJ•~~M~PTo 
[0224J fr_t:i£~JJili1JtlITT ~11ili_t, fr,:zjs:aS}j ITT~-f-~Jfffi1Jtl q:i, i:13 fiJr:i£ffi=tBt~at~fil*ID 
% f& ~ ffi = jilt HJ fil st , fr%!& ffi =:@ JL S1 , :tt fil trS x1 ?Jr ;i£ ffi = jilt HI fil ITT ~Ll t!R O fffl ~ m 13,}j ITT 
~,fr,:zjs:aS}j~Jfffi~q:i,M:i£ffi=ji1tffifilffi~M:i£ffi=:imR-~ITTm~~~M:l£ffi-ji1tffi 
filffi ~ JiJr:l£ffi-:im JL-19JU ITT m~ ~z.JaJ ITT Ne ~a:ilck :;;r-:kr 15nm o 
[0225J s2010: fr?JritJi=:imJL1ll!U~%t&ffi=J/Ji°rl6fil o 
[0226J A1*ITT, {=E,:zjs:1,t 13,}j ITT-'i""~Jfffi{Jtl q:i, 1=EfiJr:i£ffi=:imJL19JU~%t&ffi=r;JJl°f16filfiltt: 
[0221J ~o 00 35JiJrJF, 1=EfiJr:i£ffi=:im JL 18ITT f1JW~lOfiJr:i£ffi=:imm~:MJ l 4ITT* ID%t&ffi=r~ 
3f fil 19, fflr F±~ w, PT ~ITT, fiJr:i£ffi=~ 3f fil 19Jg$( {tfil, %!&I z;JgffURI Z:: 
[0228J frfiJrJ£ffi=~3f fil 19*ID%r&ffi=1Hitfil20, fflrf¥fit~w, PT ~ITT, fiJrJ£ffi=f¥ 
1it fil 20 Jg W. {tfil , % f& I Z: :t.JmfR I Z: : 
[0229] 1=EJiJrj£ffi =f¥1it fil 20* ID% J&ffi =mH3 fil 21 , ffl rmH3?Jr:i£ffi =f¥fi{i fil 20 q:t ITT~ 
wffrt tB , PT~ ITT , JiJrj;tffi =11ll t3fil 213/3~ 1t.fil, % f& I z=:JgmfRI Z:: 
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[0230] ~□ 00 36JiffJF, frJiffitffi=rll 1:'1'JFA 21*00%J»Gffi= 15iH? m22, J=l=Ff15F=1? Jiffitffi=rll 
1:'1'! m 21 fr f§~i ~~,#;I Z: q:i ~ xiH~ 1JJ, PT ~B<J , Jiftitffi = 15F:1? m22Jg~F si am,% JvG I Z: 3/9 
Vt;f,RIZ:: 

[0231] m_~t~□ 0036JiJrJF, ~~,#;Jiffitffi=15F=1? m22,ffi=rll1:'1'im21,Jiftitffi=1Hi1FA2O;f0Ji)r 
itffi=r~ 3f FA 19f*r Jiffitffi=Jffim:~:MJ 14* 001¥1 fffl71\., IDJ»Gffi=:rJJrJ~m, PT ~a<J, Jifrit ~~* 
I z:JgtOt!kI Z:;f0$1JtI Z: o 

[0232] S2011: frJiffj£ffi-1X~x1@a<J Jifritffi=JJJfJ~m1!l1tl~;fOJiJritffi=il!HL~W%J»Gffi 
IJ]Jffiil!~:MJ,#frmitffi-lX~,mitffi=IX~®mitffi-lX~~@1¥Jffi=JffiR~IDJ»Gffi 
=~ft~:MJ,m5£ffi!J]Jffiil!~:MJl¥J*OO~rmitffi=~ft~:Mll¥J*OOo 
[ 0233 J A 1* 1¥1 , fr* R 13A l¥J -1--g; JJ'ffi: vu q:i , fr Jift J£ffi- IX :1s1 xi@ a<J Jiftit m = :r;JJ rJ~ m 19!tl ~ 
®mitffi=JffiR~WIDJ»GffilJ]Jffiil!~:MJ,#frmitffi-lX~,mitffi=IX~®mitffi-lX 
~~@1¥Jffi=JffiR~IDJ»Gffi=~ft~:MJ,mJ£ffi!J]Jffim:~:M11¥J*OO~rmitffi=~ft~:MJ 
a<J * oo fil 1t = 

[ 0234] ~□ 00 3 7 Jiff 7F , fr Jift itffi- IX~ , ffi = IX ~ ;fo Jift itffi = IX ~ ID JvG 11 filE Jiftit ffi = :r}J fJ~ 
m 1!l1tl ~ , Jifritffi = 5ffi :JL~ w to Jifritffi = ti~J~3£ 1~ m * oo a<J m IJ] Jffim:m 2 3 ; 
[ 0235] ~□ 00 3 8 Jiff JF , fr Jift itffi- IX~ , ffi = IX :lsj ;fo Jift itffi = IX ~ % JvG 11 filE Jiftit ffi IJ] im ii! 
m23a<Jm - tAftm24, Jiffitffi tAftm24q:i A~~~ rsJ ~; 
[0236J ~□ oo 39JiftJF, frJiffj£ffi-tAftm24x1@JiftJ£ffi-lX~l¥l*OOIDJ»Gffi tt!'tHJm2s: 
[0231J 12),Jiftitffi - tt!'tHJm2sJgtt!'tHl, ~riJiftitffi tAftm241irr Jifritffi= 1X:ts1t0Jiftj£ffi 
- IX :lsj l¥J W 71\. : 
[023sJ ~□ 004OJiffJF, ~PiJifritffi-tt!'tHJm2s: 
[0239J 12),Jifritffi- tAftm241*r JiftJ£ffi-1X:ts11¥Jfm71\.Jgtt!'tHl, ~Pi1irr Jifritffi=IX~io 
Jiftitffi - IX~ 1¥1 * IJ] Jffim:m 23; 
[0240J ~□ 0041JiftJF, fr1irr Jiftitffi=IX~ioJiJritffi - 1X~1¥Jffi=:r;JJrJ~m*oomJ»GffilJ] ti 
ftm 21 , Jiftitffi IJ] ti ftm 211¥1 ti ft t~ rJttzf r Jiff itffi - ti ft m 24 , ep fr~ - ~~I z: q:i , Jifrj£ 
ffi!J]tAftml¥J~p*~~tjJ\r JiJritffi-tAftml¥1~~~*: 
[0241J ~□ 0042JiftJF, ~~1irrJiftJ£ffi-1X~1¥Jffi!J]Jffim:m23*001¥Jffi-tAftm24: 
[0242] ~□ 00 43JiJrJF, frJifritffi-lX~ ,ffi=IX~;fOJifritffi - IX~l¥J ffi=Jffi:JL ~ %J»Gffi= 
tAftm29: 

[0243J ~o oo 44Jift 7F , ~ Pi w 71\. Jiff itffi = ti ft m 29 , 1tJiftitffi = ti ft m 291¥1 * oo 11£ r Jiftj£ 
ffi=tt~J~3£1~m 161¥1*00, %JvGffi=tAft~:MJ: 
[0244J ~~Jiftitffi IJ] Jfflm:m23{frr Jiftitffi=t~&-~3£1~m 16* 001¥1 fffl71\., , IDJ»Gffi IJ]Jffim: 
~:MJ,mitffi!J]Jffim~:MJl¥J*OO~rmitffi=~ft~:M31¥J*OOo 
[0245J s2O12 = frJiftitffi IJ] JffimtattJ-1=JJiftitffi=tAft~:MJ%JvG1¥J ffi=[_l!Jtl"f ~ %J»Gffi1i5ffi 
m:ta :MJ , Jiftitffi 1i 5mm: ~ :MJ 1=J Jiftj£ffi IJ] 5mm: ~ ttJ t1u~ iffER 0 

[0246J A1*1¥1, fr*R13A 1¥J--i"-g;JJ'ffi:1Jtlq:i, 3JiJritffi=t~&-~3£1~m*OO%JvG~ffi=tt!'tHl 
m~,frmitffi!J]Jffim:~:MJ-1=Jmitffi=~ft~:MJmtvG1¥Jffi=[_1J]ffl~mJ»Gffi1iJffim~:MJfil 
tt: 
[ 0241J ~□ oo 4 s Jifr 7F , frJifr J£ffi IJ] 5ffi m: ~ :MJ 1=J Jiftitffi = ti ft ta :Ml m JvG 1¥1 m = [_1J] tt ~ JlfJvG * 
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n:iffii11t~:MJ3o; 
[0248] ~ ~i Jifritffi =P!tHlfil; 
[0249] -tzo0046Jifr7F, f:iB 11.?fr:ttffi=tfg£ld~t~fil 16*® o 
[0250J ;t§MITT, :;;is:R1~Jt~Jlllivtliftt{f:t T -5frp - tl1Hit~, Jifr:i£-ti1¥fit~§1t~fr'¥~1f 
IPJtl~~ITTffi-lX:!si,ffi=IX~toffi- IX~, ;ttq:i ,Jifr:ttffi-lX~fflr%JvG:imi11!JL~:MJ ,Jifrit 
ffi-1X~fflr%JvGffi•~~:MJ,m~~rMJ£-$1¥~~*®1f1PJ§ffl: 
[0251] ~~, Jifrj£~~*®*JvG~ffi-j:iii:~ toffi-tfg£i~t~fil, _pfrj£ffi-:l'iii:filEl3 $ 

'i'"5t_ ffi ii: to ITT ¥t 11.fil tom 11.fil tiJ JvG ; 
[0252J 1ft r Jifritffi - IX :!si, JiJritffi = IX :!si to Jifritffi IX :!si , ¾. ~ ~ 3f Jifritffi -j:tii:fil to 
M:ttm-ffi•~~~.#M~~Mit~~*®~ITTffi-:iffiR: 
[ 0253] % fvG 1=Effi-jffi JL Ill al ITT Jifr it~~* ffi ITT m-:iffii11!£a :MJ ; 
[ 0254J % JvG 1=EJifr:i£ffi-:iffi JL ftl ~ ITT ffi- J;J i'i~ fil ; 
[0255J * lJZ % JvG 1=E Jifi:ttffi- J;J i'i~ fil 11J!tl ~ to Jifr:tt ffi-:iffii11!£a :Ml* ID ITT ffi = :iffii11!~ :Ml to ffi 
-~~~:MJ,M:ttffi=:iffim~:MJ®M:ttffi-~~~:M.lITT*®*rM:ttffi-ffi-~~fil* 
Im; 

[0256J % JvGi=EJiJr:i£ffi-tig£i~t~ fil ~ ITT ffi-[l!] m, Jifr:ttffi-[l!] ti ftJiJrit~~_t s{J t9:JJ ¾. 
~-~M:ttffi-:iffiR1=EM:i£~~_tITTt9:~; 
[0251J %JvG1=EJiJr:ttffi-[l!]tf ~ s{J * :iffim~:MJ, JiJr:ttffi - :iffii11!£at1J~ JiJr:ttffi=:iffimtt:MJ 
;t§ t~Jff!R; 
[0258J * lJZ % JvG ft Jifi:ttffi - :iffi m£a :Ml 1f ~ JiJr:tt~ ~ -ftl ITT ffi = :l'i ii:~ to ffi = tB £~~ 1~ 
~.m:ttm=:l'i~filE13$~~fflii:~ITT¥t~~®m~fil:MJJvG; 
[0259J 1=EJiJr:ttffi-lX~ ,JiJr:ttffi=IX~tOJiJritffi - IX~, ¾.~~3f JiJr:ttffi=:l'iii:filtOJifr 
:ttffi=ffi•~~fil,#M~~m:ttffi-:iffii11!~:M.l*®~ITTffi=:iffiR,Mitffi=:imKftM:i£ 
~~--1.ITTt9:~~M:ttffi-:iffiRftM:i£~~_tITTt9:~~&$*~ii:: 
[0260J %1vZftJifr:ttffi=:imJLf1J!tl~ITT ffi=:c}Ji'f~fil: 
[0261J % JvG1=EJifr:ttffi-lX ~x1 MITT JiJr:ttffi=:r:bi'f~fil11J!tl~toJiJr:ttffi=:imJL~ $ITT ffi ll9 :im 
i11!~:MJ,~&%JvGftM:i£ffi-1X~-M:ttffi=IX~®M:i£ffi-lX~~mITTffi=:imK~ITTffi 
=~~~:MJ,M:i£ffill9:imi11!~:M.lITT*®~rM:ttffi=~~~:M.lITT*®: 
oou~ %JvGrM:ttffill9:iffii11t~:MJ®M:ttffi=~~~:M.1%JvGITTffi=[l!]tffl~ITTffin:iffii11t~ 
:MJ,M:i£ffin:imi11!~:MJ~M:i£ffill9:imi11!~:M.Jffl~~o 
[0263] EB _t pJ ~o, *R S}j ~Jllli vtlJiJrtH::{f:tITT - tlt¥fit~ q:i;iffii]tJLta:MJ ITT% IVG 1f1!, :iffittffi 
-:iffiR®ffi=:imR~~:imR%JvGI~*%JvGM:i£-$1¥~~q=iITT:iffii11!R~:M.l,**~*7 
M:i£:imi11!R~:M.lITTI~*~®JvG:;;is:,m~Tftffl~D~~.:imR~~~tt*~~ITTI~* 
~*®JvG:;;is:~ITT~m,~*7M:i£-$1¥~~ITT%JvGI~*~®JvG:;;is:o 
[0264] rm H, *R S}j ~JlllivtlJikrH::1~ITT - tit¥1it~q:i;iffii]tJL~:MJITT %JVG7J¥t::;, Jifrj£ffi [9 :im 
m£a:M.Jfx1¥1=ErJifi:ttffi-1X~, rm::;;r-1¥1=ErJiJr:ttffi-1X~ ,;Arm 1t1~Jitr:tt-tt1¥1~~* ,ft 
M:ttffi-1X~M:i£ffin:imR~:MJ~M:ttffi-jffii]t~:MJ~~~.ftM:i£ffi-1X~M:i£ffin:im 
i11!~:MJ~M:ttffi-:iffii11!~:MJ~ffi•.~rmftMfflrA~ffi-~ITT-$1¥~~~.PT~ftM 
:ttffi-1X~%JvG:imi11!R~:MJITT~~ftM:i£ffi-1X~%JvGffi•~~:MJ,I~~•,JvG:;;is:~*o 
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[0265] :;;1s:-m 13,}j ~ q:i ~'i'i'm 7J"' * m ~* 1¥11J :r:t m J£, 4ij~ i'ffl 5t m ,~ m 13,}j a{) 1'fp f! 1=J ;tt 1m i'm * 
1¥1::f ~z.lze, ~'i'i'ffsJJ"-zJsJ t§~ffl1~ $5t 1it§~ Ji!,ep PT o 
[0266J xi JiJr0:ff 1¥1 ~nffi:~ua{J --1.J£iJt 13,}j, {t:;;t;:~Ji~~~tt#A !TT ~~{iJJ;~:EYi'.~~ m:;;1s:1z 13,}j o 
~~~~nffi:~1¥1$#*~~*ffi~1¥J~~tt*AITT*mffif!Bw~m1¥J,:;;t;:~q:im~~1¥J 
- m ~ r_1 PT 121, a :;;r-~£ ~ * tt 13,}j a{)*~ t, ~ m: ~ 1¥1 tt ori --r , a;tt 't: ~ tw: ~u q:i ~ :£Yi'. 0 1:51 JJt , * tt 13,}j 

ffi::f¾~~~~*~m~1¥J~nffi:~,wf!~~~1=I*~m0:ff1¥J~w®ffi~~~ffl-~1¥J 
~M1¥Jm~o 
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