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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: Zhenyu LU 

Applicant: YANGTZE MEMORY 
TECHNOLOGIES CO., LTD. 

Application No.: 16/951,141 

Filing Date: November 18, 2020 

Confirmation No.: 3874 

Art Unit: 2812 

Examiner: To Be Assigned 

Atty. Docket: 4123.0110003 

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

Second Supplemental Information Disclosure Statement 

Mail Stop Amendment 
Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Listed on accompanying IDS Form PTO/SB/08a or its equivalent are documents that may be 

considered material to the patentability of this application as defined in 37 C.F.R. §1.56, and in 

compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97 and 1.98. 

Applicant has listed publication dates on the attached IDS Form based on information 

presently available to the undersigned. However, the listed publication dates should not be 

construed as an admission that the information was actually published on the date indicated. 

Applicant reserves the right to establish the patentability of the claimed invention over any 

of the information provided herewith, and/or to prove that this information may not be prior art, 

and/or to prove that this information may not be enabling for the teachings purportedly offered. 
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This statement should not be construed as a representation that a search has been made, or 

that information more material to the examination of the present patent application does not exist. 

The Examiner is specifically requested not to rely solely on the material submitted herewith. 

Applicant has checked the appropriate boxes below. 

D 1. Statement under 37 C.F.R. l.704(d). Each item of information contained in this Information 

Disclosure Statement: (i) was first cited in any communication from a patent office in a 

counterpart1 foreign or international application or from the Office; and this communication 

was not received by any individual designated in Sec. 1.56( c) more than thirty days prior to 

the filing of this information disclosure statement; OR (ii) is a communication that was 

issued by a patent office in a counterpart foreign or international application or by the 

Office, and this communication was not received by any individual designated in Sec. 

1. 56( c) more than thirty days prior to the filing of the information disclosure statement. 

1:8:12. Filing under 37 C.F.R. § l.97(b). This Information Disclosure Statement is being filed 

within three months of the date of filing of a national application other than a continued 

prosecution application (CPA), OR within three months of the date of entry of the national 

stage as set forth in 3 7 C.F .R. § 1.491 in an international application, OR before the mailing 

date of a first Office Action on the merits OR before the mailing of a first Office Action 

1 The term counterpart foreign patent application means that a claim for priority has been made in 
either the U.S. application or a foreign application based on the other, or that the disclosures of the 
U.S. and foreign patent applications are substantively identical ( e.g., an application filed in the 
European Patent Office claiming the same U.K. priority as claimed in the U.S. application). 
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after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement 

or fee is required. 

D 3. Filing under 37 C.F.R. § l.97(c). This Information Disclosure Statement is being filed more 

than three months after the U.S. filing date AND after the mailing date of the first Office 

Action on the merits, but before the mailing date of a Final Rejection, or Notice of 

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

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

contained in this Information Disclosure Statement was first cited in any 

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

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

37 C.F.R. § l.97(e)(l). 

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

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

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

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

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

37 C.F.R. § 1.97(e)(2). 

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

amount of $260.00 in payment of the fee under 37 C.F.R. § l. l 7(p). 

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

than three months after the U.S. filing date and after the mailing date of a Final Rejection or 
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Notice of Allowance, but on or before payment of the Issue Fee. The required fee is 

provided through online credit card payment authorization in the amount of $260.00 in 

payment of the fee under 37 C.F.R. § l. l 7(p ); in addition: 

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

contained in this Information Disclosure Statement was first cited in any 

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

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

37 C.F.R. § l.97(e)(l). 

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

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

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

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

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

37 C.F.R. § 1.97(e)(2). 

1:8:1 s. The patent family for one or more foreign language documents submitted herewith includes 

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

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

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

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

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

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

Atty. Dkt. No. 4123.0110003 
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other English language patent or published application are to be construed as being cited by 

the foreign patent office. MPEP 609.04(b)(V). 

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

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

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

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

IZI 7. A concise explanation of the relevance of the non-English language document(s) appears 

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

Document USl (10,038,006 B2) is submitted herewith as the English-language counterpart 

of document FPl (KR 1020180095499 A). 

IZI 8. Copy of document FPl is submitted. However, in accordance with 37 C.F.R. § 

l.98(a)(2)(ii), no copy of the U.S. patent cited as document USl on the attached IDS Form 

is submitted. 

D 9. Copies of the _________ documents were cited by or submitted to the Office 

in an IDS that complies with 37 C.F.R. § l.98(a)-(c) in Application No. ____ , filed 

_____ , which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus, 

copies of these documents are not attached. 37 C.F.R. § l.98(d). 

IZI 10. It is expected that the examiner will review the prosecution and cited art in the parent 

Application No. 16/046,847, filed July 26, 2018 (now U.S. Patent No. 10,886,291), in 

accordance with MPEP 2001.06(b), and indicate in the next communication from the office 

Atty. Dkt. No. 4123.0110003 

Micron Ex. 1002, p. 485 
Micron v. YMTC 
IPR2025-00245



- 6 - ZhenyuLU 
Application No. 16/951,141 

that the art cited in the earlier prosecution history has been reviewed in connection with the 

present application. 

D 11. Applicants submit herewith Office Actions from the co-pending U.S. Patent Application 

No. , filed , as documents to ------ -------- ----- -----

The identification of these Office Actions is not to be construed as a waiver of secrecy as to 

those applications now or upon issuance of the present application as a patent. The Examiner 

is respectfully requested to consider the cited applications and the art cited therein during 

examination. 

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

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

been considered. 

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

credit any overpayment, to our Deposit Account No. 19-0036. 

Date: 4/22/2021 

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

16646041.1 

Respectfully submitted, 

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

/W enchong Shu/ 

W enchong Shu 
Agent for Applicant 
Registration No. 73,999 

Atty. Dkt. No. 4123.0110003 

Micron Ex. 1002, p. 486 
Micron v. YMTC 
IPR2025-00245



PTOiS8/08a (07-0fl) 
Approved for use through 11/30/2020. 0MB 06S1-0031 

U.S Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
l'nde' tt1e Paperwork RierJuction Act of 1 qq5 no persons are ceauirierJ to r-es.io1K1 to a collec"on of 'n'ormation unless it r·ontains a v··lid 0MB contro' m•mbe' . ' , ·- '" 

, . .. . , " ' .. ' ,. 

r Complete if Known " Substitute for form 1449iPTO 
Application Number 16/951,14'1 

INFORMATION DISCLOSURE 
Filing Date November 18, 2020 
First Named Inventor Zt1enyu LU 

STATEMENT BY APPLICANT Art Unit 2812 
(Use as many sheets as necessary) Examiner Name PATEL, REEMA 

\... Sheet 1·1 of !1 Attorney Docket Number 4123.01 '10003 .,J 

i U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns. Lines, \Nhere 
Initials' No. 1 MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Number-Kind Code2 (ifkriowro) Figures Appear 

US1 US- 2013/0134492 A 1 05~30-2013 Yang et al. 

US-

US-

US-

US-

US-

US-

US-

US-

US-

US-

US-

US-

US-

US-

US--

US-

US-

US-

I FOREIGN PATENT DOCUMENTS 
Examiner Cite f'oreign Patent Document Publication Name of Patentee or Pages, Colurrn1s, Lines, 
Initials·• No. 1 Date Applicant of Cited Document Where Reievant Passages 

MM-DD-YYYY Or Relevant Figures Appear ~e 
' Countrv Code-3 -Number 4 -Kind Cotie-5 1if known) 

FP1 KR 20100100397 A 09-15-2010 SAMSUt,G ELECTRONICS COLT ✓ 
FP2 KR 20130057670 A 06-03-2013 SAMSUl~G ELECTROP<ICS COLT 

[ 
~xan1,ner Date I ] 
Signature Considered , 

*EXAMINt:R: Initial if reference considered, wlletl1er or not citation is in conformance with MPEP 609. Draw line through citation if not in confonnance and not 
considered. Include copy of tiiis form with next communication lo applicant. 1 Applicant's unique citation designation number (optional). "see Kinds Codes of 
USPTO Patent Documents at ,l-'.\Y:--X.,::m!i<.lli<>: or MPEP 901.04. 3 Enter Office that !ssued the document, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, tile indication of tile year of !he reign of tile Emperor must prn,,ede the serial number of tile paten! document. 5Kind of document by 
the appropriate symbols as indicated on tt,e document under WIPO Standard ST. 15 if possible. "Applicant is to place a check mark t,ere if English language 
Transiation is attached. 
This collection of inforniation is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to rne (and by tile 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 Cf'R 1.14. Tt11s collection is estimated to take 2 hours to complete, 
including gathering, preparin(1. and subn1ittin(1 the compieted application forni to !he USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of lime you require to complete this form andior suggestions for reducing this burden, stwuld be sent lo the Chief Information Officer, U.S. Patent 
and Trademark Office. P.O. Box ·1-<150, Alexandria, VA 22313-14S0. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you twee! assistance in completing the form, call ·I-800-PTO-9-f::}9 (1-800-786-9199} and select option 2. 

Micron Ex. 1002, p. 487 
Micron v. YMTC 
IPR2025-00245



Espacenet - Bibliographic data Page 1 of 1 

lnventor(s): SHIM SUN IL [KR]; KIM HAN SOO [KR]; CHO WON SEOK [KR]; 
JANG JAE HOON [KR]; LIM JIN SOO [KR]± (SHIM, SUN IL, ; KIM, 
HAN SOO, ; CHO, WON SEOK, ; JANG, JAE HOON, ; LIM, JIN 
SOO) 

Applicant(s): SAMSUNG ELECTRONICS COL TD [KR]~ (SAMSUNG 
ELECTRONICS CO., LTD) 

Classification: - international:H01L21/8247; H01L27/115 
- cooperative: H01 L21/76229 (KR); H01 L27/0688 (KR); 

H01 L27/11568 (KR); H01 L27/11578 (KR); 
H01 L27/11582 (KR); H01 L29/40117 (KR); 
H01 L29/45 (KR) 

Application 
number: 

KR20090019270 20090306 

Priority number KR20090019270 20090306 
(s): 

Also published KR101503876 (B1) 
as: 

Global Dossier 

F)lJf~F}()~3E:':: .A non\u)!ati!t~ rnen1cH~~:l devict~ is pnJv!decJ t() !arn!n~:Jtt~ t1'1()~\:1 activE: pattt:H--r1s 
C}n tht~~ substratB by· f:~!t~ctricaH~l Ct)nnBctin~~i tht~ acti\lt=:~ pt:tttt~rns b~l ~] first pad unit. 
c;c)N;:.;·-r1-rlJ-r~c)N: ·T-t1t=:; ~~{:1tf.1 pt:1ttt=:;rns t:1nd the !nsu!atic)n pi:1tterns c)xidt~s t:1rB aiternt:1te!y· 
!arnini:1t~~d c~n a sutJstratt::( ·1 ··! 0). i\n activity· pi:1ttt::rn{i\C~-r) is t::xpand~~d acctJrdino tel tht~ 
sidt=:~\VEiiis c)f tht~ 9att=:~ pt:1ttt~rr1s and insu!atic}n pEittt~~rns .. [)ata st{)rt~~ pattt=:~rns(··1:~3~ ··1:54) are 
fc}rr1"1Bd bf.1tvvt~en tht:: ~1att=:; pattt::rns and the act!\le p:atterns. 

https://worldwide.espacenet.com/publicationDetails/biblio ?DB= EPODOC&II =0&ND=3&... 10/6/2021 

Micron Ex. 1002, p. 488 
Micron v. YMTC 
IPR2025-00245



(19) rll ~}1-,il~~~ ~ (KR) 
(12) =g-1TI~~Fg-_!i!_(A) 

(51) Int. Cl. 

HOlL 27/115 (2006.01) HOll 21/8247 (2006.01) 
(21) ½i':l '1:l..:-2- 10-2009-0019270 

(22) ½i':l ~7-} 2009\103~06~ 

1JAP,Fi'-~A} ~% 

~JH~o-l 10-2010-0100397 

{11) ~7TI18~ 10-2010-0100397 
{43) ~7ij~A} 2010\109~15~ 

(71) ½i':l'<l 
1}-,-S~;;i;}-4~:§:]Xj-

~7].5=. "ri'iA] ~~T uH~% 416 

(72) ~~A} 

1Hi~ 
A7 .g:--Je\-';!!_.l,] %,3)-.'.:J'- A}!:J-2% -'f-"'jo}.}fj-:§. 306% 
1411.:-2-

11~? 
~71..s=- ?i':IAJ ~~T ~~% ~~~ 100 1l-"'ai:l1 
oj ~o}Iij-:§. 431%601.:-2-

( !]1!1?lo/1 ;zf/4;-) 

(74) rl1i:cl'<l 
¾%§_, ..2..All¾, -'el~? 

tl]~ 1~Pa "115'..i:cl :±:A}7} ;,]Hg-28_i::J-. 0 ] tlj~~"'a u1lS'..c>] :±A~, 7].ltt ,>.J-oj] ..uI-c1l~ :3:J%-B 711°1:§. ITJ1€€4 ~'cl 
liJ1€€, 7].ltl- ,,,J-611 711°1:§. liJ1€€4 11.'?iliJ1€€::~ ~-~€-&· a:}4 -$1~ '?i~-1r1~ %"'a lLJ1€ ~ 711°1:§. liJ1€€:u.} 
%,),a ITJ1€ J,}o]Qj "'1] 0 1Ei AFJ- ITJ1€¾ 3':~~i::J-. -'?il.Aa ITJ1€-£:- :c\111 4'--%"'a(sub-active) ITJ1€, A1ll -9-%-"a ITJ1€ -~ 
si ;\112 4'--%_,,.a rrJJ€. ~ ;\111 -'f-%"'a rrJJ€4 ;(112 -'r-%"'a rrJJ€¾ 'cl~"}~ ;(111 rrJJ£-'f-~ ..¥.~~li::J-. ;\111 lLJl.1=.1r-si 
--"J-4'--~QJ 'i:!~:3:J-£:- --"J-71 -C\Jll 4'--~_,,.a lLJ1€QJ --"J--'f-~.QJ 1i:!~:3:J12.i::J- 51¾ "-? ~i::J-. 

Micron Ex. 1002, p. 489 
Micron v. YMTC 
IPR2025-00245



(72) ~"i:!;;7_} 

a:~~ 
13 7] y~A] qj ¾7'- qj ¾% %~P }% »J--§-o }:IT}_§_ 
246% 702§ 

.7.J-Aij~ 

137] ;<,J'i}A] -1:t-'JT yl.fl% 0J7]P}%737'-o}Iij-_§_ 
210% 103§ 

~JH~o-l 10-2010-0100397 

'fJ~"r 
-'-i%~ 1j!p] '%-»tT 7}sj-1% A1qj 0 }1J}_§_ (47-92%) 
90% 404§ 

Micron Ex. 1002, p. 490 
Micron v. YMTC 
IPR2025-00245



~JH~o-l 10-2010-0100397 

AJ-7] %Aa Jrillfl..g. ;\J]l lr-%Aa lfillfl.(sub-active pattern), "21-7] ;\J]l 1f-%Aa lfillfl. AJ-91 J\112 lr-%Aa Jrillfl., 3') AJ-7] 

7.]Jl 1r-%Aa Jrillfl.4 ,,_J-71 7,112 1f-%Aa Jrlllfl.% '?:l.~i>}~ )\111 Jr11,r_::=_1r-~ :t.Wf>}ttl. 

"cl-71 AJll !IJl,r_::=_-'j'-91 AJ-'j'-;191 B1i:i3'.J.g. "cl-71 )\111 1f-%Aa !Illlfl.91 ,,_J-1r-1i:i91 B;1 :3:J12-rl­
:'.~Af. 

AJ-7] %Aa Jrillfl..g. AJ-7] 711°1:§. !Ill€~ 3') 11'?:l. lllllfl.~% ~¾-5}~ 7H7'-1r- 4161] llH~l5cl.TI., AJ-7] J\111 lr-%''8 lfillfl. 

.g. AJ7] 7H7'-1r-91 ~tJcl1 u:j-i:.} llH;c,;]5cjoj AJ-7] ;\J]l 1f-%Aa TIJllfl...Q_~ %el,;,\}~ LH-'j'- .::g-{l-0 1 ~91f>}5cl, 

AJ-7] LJ1-'j'- *{}.g_ %~ 11'?:l. TIJllfl.611 .9li>H '<H'f17l.TI., AJ-7] 7,J]l TIH!='".4'-~ AJ-7] %~ 11<?:l_ 1;Jj-,>,J-61] llH~ls:i~ 1:l]~Hf 

,,_a PJl 5'.. t-1 sA . 

AJ-7] ;1]12 1f-%Aa !Illlfl.91 AJ-7] r:11°1E.i ?:7-?} !Illlfl.4 ~1l~ ~c!\91 f>}-'j'-~' AJ-7] J11ll 1f-%Aa !Illlfi.91 -"'J-7] r:1] 0 1E.i 

Aj7J- Jrillfl.4 ~~~ ~c!j..Q..~4'-E.i ,,_J-7] 7,J]l Jril~-4'-91 ~{J% i>'J'5]J ~..Q..~ o]%s=]~ 1:l]~~Aj PJl5'..c.1 s::?:}. 

AJ-7] EJl 0 lE.i ?:7-?}1Ij]lfl..g. AJ-7] A1ll -'j'-%Aa :v:Hlfl.4 AJ-7] A1ll 1f-%Aa TIJllfl. ~91 711°1:§. TIJllfl.~ J.} 0 191 ;\J]l ?:-j7J-'j'-, 

-r:<1 AJ7J J\112 1f-%Aa !Illlfl.4 "21-71 .'C\112 1f-%Aa !Illlfl. ~91 111°15. !Illlfl.~ J..} 0 191 J\112 ?:1-?1-1r-~ .:t.Wf>}5cl. 

,,_J-71 71-'t!- >J-61] ~ ~91 AJ-71 711°1:§. .:::1~0 1 Ai~ 0 l~s=]oj llH~l5c]oj, >J-71 ~~91 711°1:§. .:I~ J.}0 1611 .:::1-'f,_lcl_ 
7} 7c).9j s=].TI., 

AJ-7] ~ MJ91 ;ii]l 4'-tFa Jrillfl.~ J..}0 191 %~ 11'?:l.c'f(filling insulating layer)% i::-J :t.Wi>}s=], "21-71 J\111 !IJl,r_::=_ 

-'j'-~ AJ7] %~ 11'?:l.c'f '?l-611 llHzls=]~ 1:l]~~Aj Pll5'.i:'-] ±;;:}. 

Micron Ex. 1002, p. 491 
Micron v. YMTC 
IPR2025-00245



~JH~o-l 10-2010-0100397 

"'J-7] Aill --1r-%Acl TIJJ1t!, Ai]2 4'-%AJ TI~1ti ~ Ai]l TIJjElj'--l= %~~ ;1.£~] %~% 2t:Wc5}-c ll]~~-'2 PJ].£..i='l 

::±:.7}. 

~T-c;-J 1 oJl '.U 0 P-i, 

"'J-7] Ell 0 ]E-j .7-j~TIJJ1tl.~ "'J-71 1PJ TIJl1tio"J] ~~~ E-j¥l_ u-JlcloJ, "'J-71 711°]5. TI!l1tlo"Jl ~~~ ~£7J u-Jli:']oj. ':}} 

"'J-7] E1¥l. u-JlcloJsJ- "'J-7] ·i£7cl u-Jli:']oj l-}0 19.J ~-8"} ;.pJ~% lfW-8"}-c 1:l]~~AJ PJ].£..i:'] ::±:::<}. 

[0002] ~::<} 7]7]9.j ~::±:~sl-/i::f-7l~sl- ~ 15,M a:}4, 0 loJl l.Jl?.J-5'1-l= 1;1}5=.··<11 ::±:::<} "1,,.,1 li.9- :,:qJ3:Jsl-~ -3l 0 1 iLTB4 . 

.::1214, 1t}.£~] ::±:.7}9] Jl-1) 3:j sj-~ -'fl i,Hl-1-l= _li.tj- u] 1-11 sl-B ::±:.7}9] TAJ ll::±: ~· 1 78 w~ %~, zJ- TAJ ll::±:%5'] 

~,,>.Jo] f\-;,;]5'1ojoj: -~q. __ 1-,l_tj- uj,1-1]:§:j-B T--'-clll::±:%-K ~AJ-8"~-c i.:--foil-c .:i17}9.j 7.Jll]7} RT'fl9- . .::1214 . .:i17} 

9.j AJ1:l]£.£ -=t-AJJ'.l::±:%5'1 u];,i]§}o"J]-l= ~11]7} '.UoJ, tj--E i:Jl'i.2..£ 1t}.£7<]j ::±:,;,,}~ J1-1)3:jsj-/-.)7]7] -$]~ '?:l.-=t-7} 

7-ll ~ 5oJ .:il '.U 4. 

[0005] "'J~~ 7]~~ :i1]--Ji1]%.g_-- ~~<5}7] 1-]~ 1:l]~ 1~PJ PJ].£..i:'] ::±:?:}7} ;;{::g.Bq. 0 1 1:l]~ 1~FJ PJ].£..i:'] ::±:7.}-c 7]:,,,1- --~ 

·:),] ji!_i:Jl£ 29%-B jflo]5. TIJJ1tl.%4 :@.'?:l.TIJJ1tl.%, "'J-7] 7]:,,,1- "'J-o"J], "'J-7] 711°]5. TIJl1tJ.%31J-- :@.'?:l.TIJl1tJ.%:o:l ~el1%£: 

a:}4 .<i'l.£ '?PJ-5:J-l= '.~AJ TIJJ1t!, ~ 'J-71 7Jl 0 ls rrH1tJ.%:u} %AJ nf~l_ 1-}°]Q] r:-11°11::1 Aj1J-- 11H1tJ.% 2fW~4. AJ-7] 

'~PJ TIJJ1tl.~ ;11]1 --1r-%Acl TIJl1ti(first sub-active pattern), "'J-71 ;si]l --1r-%AJ TI!l1tl. "'J-5'1 ;11]2 4'-%AJ TI!l18.(second 

Micron Ex. 1002, p. 492 
Micron v. YMTC 
IPR2025-00245



~JH~o-l 10-2010-0100397 

sub-active pattern)' ~ AJ7] ;,,7]l lj!-~.J.a TI!llfl4 ;,,7]2 lj!-~Ad TI!llf!% 'i'!.~15}-1=- ;,,7]l TI!]£.lj!-~ -3f"®-~ "'r '.Ui::.J-. 

-'-J7J ;.j]l TI!J£-'j'-.9J -'-Jlj'-'i'!.9J B'i'!:3'.j.g. AJ7l ;,,,11 ljL%.,,,a "Blfl.91 -'-JljL'i'!.9J B'i'!:3'.j.!il..r.} 51% "'r '.Ur.}. 

[0006] ~ 1l_.A]oj]01]J.i, -'J-7] %-"a TI!]lfl_.g. -'-J7] 711°1.§. TI!llf!½ ~ 1i'?'! TI!llf!%% B--'8-15}-1=- 7F?-ljL LJHI llH;i;l~ "'r '.Ur.}, 

AJJJ ",11 lr-%-"a TI!llfl.g. AJ7J 7F?-ljL.9J ~1'!l% u:J-4 llH;i;l-"loi ,J..J7J ;<,711 lr-%-"a TI!Jlf!.Q_.£ ½cl'"'}~ LJ11r- -:r>:1.£.-
1.2Jw "'r '.V-i::.J-. AJ7J LJ11jL i'-:z}.g. %~ 1i'i'l.1;1M QJ.,,H 5'HqJ7-.l::i1., AJ7J ;,,,11 TI!J.i:::.1f--1=- ,J..J7J %~ 1i'i'l.llJ'.,J-oi1 llR 

j;rn 'T '.V-r.}. 

[0008] ~ 1l_J,.] aJ]01]J,7, AJ7] A7]2 ljL~-"a lIJ1iggJ 3}ljl-i:.:1.g. AJ7] ;,,7]l TI]1£.lj!-Qj ,J..J1f-'i14 {l~ "'r 5Ji::.J-. AJ7] ;<,1]2 ,¥-~.J.a 

ilBlf! .9J 15}.lj!- ~Jc!l .g. -'/l·7] ;l]jl 11'-%~ 1'1j lfl_ .9J ~ Jc!l_<:,_.£-!y- E1 -'-J7] 7--l]l ill£-'j'-9-] %{]% .,;,J.,,-H <1_<:,_.£ 0] %_i;:j oj llH 

;i;]~ "'r '.V-r.}. 

[0009] ~ 1l_J,.] aJ]01]J,7, -'J-7] r:-J]o]E7 ;,,-j;g-TI]11fl__g. AJ7] J\7]1 1J'-%-"a TIJ1lf!Jl.j- -'J-7] ft]]l 1f-%.J.d TI!]lfl_ <1.9J 11] 0].§. TI!Jlf!½ --~} 
0]QJ ;,,7]1 ;,,p,J-,¥-, AJ7] ;1]]2 11'-%.J.a Tilllf!4 AJ7] 7'-1]2 11'-%-"a Tilllf! ':1.9J 711°1.§. TI!llf!½ J,.}o]Qj ;,,7]2 ;,,pJ-ljL~ .¥.W 

W 'T '.Ur.}. ,J..J-7] -"111 A7;g-1J'-5'} A1]2 ;,,-j;g-lj!--1=- J..7.£ -lf:-i'-rn 'T '.V-r.} 

[OOIOJ ~ 1l_.A]aJ]01]J..i. -'-J7] JJii:J1.£ Z:l%B 111°]~ TI!llf!½ ~ 1i'i'l. Tilllf!%t 15}L-J-.9i 711°].§. .::::1¾% .:;'--"Hr "'r 5Ji::.J-. ~} 

7] 71 JH- -'-J01] ~ .Y.J-.9i -'-J-7] 71] 0 l 5. .::::1¾0 l J..7 .£ 01 z:j _i;:j °1 llH;.;] _i;:j ::i1., -'-J-7] ~ .Y.J-Qj 111 ° P~ . .::::1¾ J-}0 l 61] .::::12f-1=1_7f 

1l.9J~ "'r 5Jq. J..is. 0]ZC!B ~ .Y.JQJ -'-J-7] ;,,-!]1 11'-%.J.a TI!l1tl%0l -'-J-7] .:::l"'f-.!!.QJ 0J ~;-Jc!l½ ,J..J-011 4-z.J- aR:"-l~ "'r 

'<J.r.}. AJ7] ~ ~Qj ;,,J]l -¥-~/3 iil11ti% J--}o]c,i]-1=- %~ 1i'?'l.12}o] i::-j llH:;a;rn "'r '.Ui::.J-. -'-J7] ;<,-l]l TI!]:C:.ljL-1=- AJ-7] % 

~ ~ 'cl iir AJoi1 BA j;rn 'T '.U q. 

roo111 ~ 11...,,Moiv-1. -'-J-71 ;,,,11 lr-%-"a TIJ11ti. ;<,112 -¥-~.J.a TI!l1ti ~ A-111 TI!l£1f--1=- %~~ ltl-.5=.i.il %~% .¥.'®-w "'r 

'.U q . 

[0012] ~ 1l_J,.]aj]01]J..7, -'-J-7] B]~~"d P7]5'..i'.i 7-J;;,;]-1=- -'-J7] ;,,-!]2 1J'-%.J.a TI!J1ti ,J..J.9] ;,,-!]l TIJ1~c~.~-- ~ -'-J-7] ;,,-!ll TI!]:C:.1,'-.9} {i 

7JZ:J__(')_.£ {l4;'-i>}-1=- BJ.§. 4~% r:-i .¥.Ww "'r '.Ui::.J-. AJ-7J ;,,,11 JI\1£-¥-.91 AJ-1f-'i1.91 'i13-J.g.. -'-J-7I ;1]12 1r-~.J.a JIJ1-ig 

9) -'-J--¥-'i'!QJ 'B.3].!il..i::.j- ¥1% 'T 5Jr.}. 

[0014] ~ 1l_J,.l aJl01lJ..i, AJ7] i:-J] 01E1 Aj;g-TI]1~.g. -'-J-7] -~Pa TI!l~01l ~{l~ E7'g ll-]]i'.]oj' AJ-7] 111°1.§. TI!l1tl01] ~{l~ ~ 

.£7d Bl] t-1 oi ' ~ AJ-7] E7 lg Bll t-1 oj .9-} AJ-7] ~.£7d Bll t-1 oi J-}0 l QJ ~ 15} A] ;,:J-12}% .¥. w~ 'T '.U i::.j-. 

[0015] ~- ~t§.91 1l_J..]aj]%01l u:J-.s'i'!, ~ "'r.91 ,¥-%.J.a JI\11tl%0l 7]-\'1- _l..Jo'Jl :3'.j%Br.}. -'-J7] 11'-%.J.a Till~½.g. ;,,1]1 TI]1£,¥­

oiJ QJ~H ~7]:3'.j_<:,_s_ 'cl~~ "'r '.V-r.}. ojo]j u:J-4, _!,l_tj- fj.g. ,¥-~_,,_a TIJ1~%o] ,J..J-7] 7]-¥1- .,_JoJ] 61%~ "'r '.V-r.}. 

u:J-4J.i ' ::i1.{l 61 §:}011 £1619}.'8_ ll] ~ ~"'a uJl.2. t-1 s:.7.}7} ;,,-J] i'-B r+. 

[0016] o]i>}, %~-'8 .5=.'-B.% %~15}0:J ~ ~t§.9] .l;'l_J,.H]½oJ] u:j-~ B]~~_,,_a uJ].2.c] s:.7.}7} ~1=13-'8.i::.J-. ~1=13-"l-1=- 1l_J..]oj] 

%.g. ~ ~q!QJ J-VJ-% "Jci:J.7.}7} % 0]15}111 °Mw "'r 51£~ ;,,,ffs=J-1=- 3:J_<:,_.£, 0loJl .91~ -E- ~t:§ 01 ~1J.,;=J7,.l 

0§-1=-i::.J-. ~ ~1=13.9J 1l_J,.]aj]%.g. ~ ~t§Qj 7]¾:3'.j J-}-'-J ~ ~-$l l.J1o]]J..7 q~ f@flls. 1tl.~~ 'T '.V-r.}. ~ qjJ.-!]J..7 

oiJJ..i ·~1x-1=-· -:?-:- ~+011 L-J-<;g_~ -=r-.J.a.fl..s:½ % 3-Jois=. 15}L-J-~ .¥.W15}-1=- .91uJ.£ J-}%_i;:j~r.}. ~ 1=13,,_-!VioiJJ..i ~ 

.:;'-.Acl.fl..s:7} i::.}~ .:;'-.Jcl.fl..s: ',J..J-011 I 4l_;i;]~i::.}-1=- -3:!-t':- ~ .:;'--"cl.8..s: -'go]] i::.j-~ .:;'-.Jcl.fl..s:7} ;;,.J-~ -$j;;,;]~i::.j-"C' Qju]-1=­

"€~- AJ-7] ~ .:;'-.J.a.fl..s: -'-J-011 ;,,,]3 .9] T-"J.fl..s:7} r:-j .!tPlw "'r '.V-r.}-1=- QJDl.£ .¥.W~r.}. ~ qj.-'.-JlJ..i 4 .:;'-~Rs: 

x-1=- -¥--lf:- %% ;1]]1, J\1]2 %.91 .R<a.% J-}%i>}O:J 7]~3}';ct_<:,_L-J-, oJ-1=- qi.gJ-~ ~'13% 4l~H J-l-%B 1f.<a._<'.)_.£ 01011 

.91~ ~1J_i;:j7-.J f?J--1=-1:L ~ qi,,_-1JJ..i01lJ..i 4 -=r-.J.a.fl..s: x-1=- -¥-¾ %% ,J..J-, 3}.2J 1E'd% J-}%15}0:J 7-.J~15};ct_<:,_L-J-, 01 

-1=- 1=13.gj-~ ~1=13% -$l~ J-}%-'8 ,J..J-i:HZ:l~ -$J;.;l::1l-fll.£, 0loJl .91~ 4 -=?--"ail..s: .x-1=- -¥--lf:-%.9J -tPl::1l-lll7} ~1l-"1 
7-.] f?J"-1=-r.}. s=.'i'!oiJ lf.<a.B .:;'-.J.cl.fl..s:½sJ -'¥-JJll ~ -'-J-i:J161~ -'¥-JJll-1=- ~ ~t§.91 1l_,J.loJl%% '/3~15Hl lf.<a.15}7] 4l 

Micron Ex. 1002, p. 493 
Micron v. YMTC 
IPR2025-00245



~JH~o-l 10-2010-0100397 

[00!7] 5:. 1, 5:. 2a ~ 5:. 2b½ %,:~,.-8-}oj, ~ '%}i:;:l2l ~ ~-"lall61l uj-~ l:l]:$]'%}"'a P]l5'..i:c] 5:A}7} ~~Be+. 5:. 1-& ~ 

'%}~2l ~ ~-"loJM uj-~ l:l]~'%t"'a P]]5'..i:c] 5:;;s}2l lT31i1_5:.0]4. 5:. 2a~ 5:. 161] 5:.-"]B I- I'% uj-i:j- ~~ B1ii 

5:.o]J1, 5:. 2b~ 5:. 1611 5:.-"]B II-II'% uj-i:]- ~~ 1i':t1ii.£oltj-. 

[00l8] 5:. 1, 5:. 2a ~ 5:. 2b½ "'J3':i>}1i1_, ~ ~"1% Y%i>}~ 7]B(110) 01 ¾tJ]B4. >-J7] 7]B(110)-& 1;ll-5:.;<-J] 7ll;l!2l 

~}£;,-Jl 7]B~ ? 'U4. >-J7l ~ ~"l-& >-J7J 7]B(110) LJ12l 5:.~.§.s.. £3§B ~99~ ? 'U4. >-J7J ~ 

~~-&. oJltli:11. -,,i11 .1c.~~.s1 5:.~.§.s.. £3§~? <Uc+. -i7J ~ ~"l 41011 *¾ s:-2._c:'::: ~~c112) 01 llB;;;;rn 

y 'Uc+. -'J7] :g-t- 5:-2._c:'::: ~94(112)-& A1]2 5:.~~.£1 5:.lt!~s.. £3§B ~<'.>j~? 'U4. >-J7] ~ ~94 ~ ~¾ 

s:-2._c:'::: ~"lc112)-& '?:l-71 7JBc110>.s1 -',!!. ~99 ~94oi1 ~~ llB~rn? 'U4. 

[00l9] '?:]-7] 7]B(110) >-Jo]] 7],:;s-j 1l.'?1rr]]i:g_(122) 0] JJB;j;lB4. >-J7] 7]A-j 1l.'?1rr]]i:g_(122) >-Jo]] ll] 0].§. rr]]i:g_%(LSG, CGl, 

CG2, USG) ~ ll] 0].§.{! 1l.'i1rr]],g_%(122, 124a, 124b, 126) 01 ::3:J~B4. >-J7] '11°1.§. rr]j,g_%(LSG, CGl, CG2, 

USG)~ i>}.ljl-2l Al]l ll] 0].§. rr]],g_%(LSG, CGl):iij- -'2]-.ljl-91 ;sl]2 il] 0].§. rr]j,g_%(CG2, USG)s.. =?-"'a~ ? 1)-4. 

[0020] '?:}7] ll] 0] .§. rr]ji:g_ %(LSG, CGl, CG2, USG) %- 3']-8'}.ljl-61] BB;;,;] B ill 0].§. rr]ji:g_ (LSG)-& -8'}.ljl- --;--! 1a!J ill O 1.§. rr]] i:g_ (LSG) 

~? 'U4. >-J7] -8'}.ljl- --;-ila!J ll] 0].§. rr]j,g_(LSG)-& >-J-7] 7]B(110)Qi -',!!. ~9991 ~ ~"! >-Joi] JIJB ~Flls.. JJflj,.rn 

? 114. 

[002l] .1,J-7] £]-8'}.ljl-.£1 71] 0].§.{! 1l.'?1rr]]i:g_(124) -'J-61] -<,!!_ 711°].§. rr]]i:g_%(CG1, CG2) 0l Jl~;j;l~ ? S14. -'J7] -<,!!_ ll] 0].§. rr]] 

F;j%(CG1, CG2)~ _,,J7l -8'}.!jL ;~]o].§. Iifli:g_(LSG)o]l ~~~ ;1]]1 ;,JJ_ i!] 0].§. rr]]i:g_%(CG1)Jlt, _,,J7] >-JljL ;~Jo].§. rr]ji:g_ 

(USG)61I ~~~ Al]2 -',!!. 711°1"'- rr]],g_%(CG2)s.. =?-"'a~ ? 'U4. >-J7] -1l! 711°1.§. rr]]i:g_%(CG1, CG2)-& -'-J7] ii}ljL 

--;-ila!J ilJol.§. rr]j,g_(LSG)◊i] ,@~~~ srJB ~Fll~? S14. 

[0022] '?:}7] lll 0].§. rr]] 1ii %(LSG, CGl, CG2, USG) %- £]-'-J.ljl-01] ll}l ;;,;] B 711 °].§. lil11ii (USG)-& >-J-ljL --;--! 1a!J ill O 1.§. li!11ii (USG) 

~ Y 114. 'J7] >-J-.ljl- --;--! la!J 711 °].§. IT~ 1ii (USG)-& _,,J7] ;sll2 '1l! ll] 0] .§. IT111ii (CG2).£1 ~ 1jL _,,J-61] llB ~l ~ ? 'U 4. 

oJ]t!i:11, '?:}7] >-JljL -;--lla!j ill 0].§. li!11ii(USG)-& ;11]1 llJtiJ% uj-i:j- 'i1~-5c]~ c}~ ~fti~ y ,Ur}. 5:. H 5:.-"lB 

ti}9} .:Q-01, -'-J7] 7]B(l10).9.l /4ll ~99 _,,Jo]]~ ~Y9i >-JljL "'jla!J ll] 0]..§. rr]]1ii(USG) 0] Jlflj,.l~ y ,Utj-. -'g7] >-J.ljl­

--;j la!J 711 °1..§. IT1l 1ii%(USG)-& _,,J7] £VJ-.ljl-2l 711 °]..§. TI 1l. 'i'iliJ11ii(124) -'Jo]j).-j -"J-7] ;11]1 8Hl% uj-i:j- ~ ~~ iiJ-lll 'i'iAJ 

~ y 'Uc+. 

[0023] ill 0]..§.{! 1l.'i1rr]]i:g_%(124a, 124b)-€:- -'-J7] ll] 0]..§. rr]]W~·(LSG, CGl, CG2, USG) ;,}o]o]l 7llA!l~ ? 'U4. -'J7] .c;;-J]l 

-',ll_ 71]0].§. liJ1-i:g_%(CG1) -"}o]o]l A1ll 71lol..§.:U- 1l.'i1rr]]i:g_(124a)o] 7flAjji>}Jl, -'J7] ;11]2 /4ll 71lo].§. liJ1-i:g_%(CG2) -"}o] 

61] "1]2 711 °1 .§.{! 7',:l_ 'i1 rr]j,g_ (124b) 0 l Jfl;1flw y ,Utj-. £j -8'}1jL.£1 Ai] 1 711 ° ]..§.;,'} 7'.:l_ 'i1 rr]j ,g_ (124a)-€:- a,j -8'}1f-S4 Ai]l -1l! 
71]0].§. liJ1-i:g_(CG1)4 >-J-7] i>}-'f- --;-ila!j il]o].§. rr]jlQ(LSG) ;,}o]◊il 1fl;1fl~? 'U4. £]-'-J--'f-2l '.:)-7] ;1-Jll ,.~ lJ]o]..§. liJ1 

i:g_(CGl)Jl} a;j-8'}-'f-9i -'-J-7] ;1-J]2 -'.'! 7110]_§_ rr]ji:g_(CG2) "}ojo]]~, -"J7' -"1]1 71]ol..§.TI 7<J'i1rr]ji:g_(124a)4 ;1112 il]o]__§_ 

{! 1l_ 'i'i liJ1 lQ (124b) 0] %7lJl 7fl ;1fl ~ y ,Utj-. a;j-'-J-.ljl-S4 Al]2 711 °] ..§.;,'} 1l_ 'i'i liJ11Q(124b)-& a;j-'-J.ljl-91 -"112 -',!!. 71] 0]..§. 

IT1l 1Q(CG2) 4 -"J7] -"J.ljl- --;--! 1a!J 711 °1.§. IT1l ,g_ (LSG) ;,}o l 611 1A Ail~ ? 114. 

[0024] -"J7l -'J.ljl- --;--!la!j 711°1..§. rr]]lQ(USG) ,\Jo]] '?:}ljL ~'i1IT1l~l(126) 0l Jlfl;;srn y Sl4. -'J7] -'JljL 1J.'i1rrHl(126)-& 'i'iAJ 

-5c]o-J, -"J7] >-J.ljl- --;--!la!j lJ]ol.§. liJ1-i:g_(USG).£1 ~ 0] llJ-~S4 ~14% ~% Y 114 

[0025J '?:}7] 7]B(110) >J-611, ,,,J-7) 71] 0]..§. IT111ii%(LSG, CGl, CG2, USG)% B-¾i>}~ 7ll7'-.ljl-(130)7} JJllj,.l-B4. -"J-7] 7ll7'­

-'f-(130)~ -"J-7] 711°].§. rr]j,g_%(LSG, CGl, CG2, USG) ~ ~'i1rr]],g_%(122, 124a, 124b, 126).91 ~14%0-!] 9i~ :-§ 

S4-5cl~ ~~4 .,_J-7] 7]B(110)61] S4~ll ~S4-5cl~ e}i;q-% Y%-W ? 'U4. -'J-7] 7ll7'--'f-(130)~ ~ ~Fll(hole 

type)~ ? 114. 

[0026] .1-J7] 7fl.:i'-.ljl-(130)~ -8'}-'f- --;--!la!j ll] 0].§. liJ1-i:g_(LSG) ~ ;11]1 -'.'! 71] 0]..§. liJ11Q%(CG1)% B-¾-8'}~ Al]l --,i-(131)4, ;1-J]2 

,.,ll_ 71]ol..§. rr]]i:g_%(CG2) ';l >-J.ljl- --;-ila!j 71]0]..§. rr]ji:g_(USG)% B-¾-8'~ ;1-J]2 ~(132)0] .,_J--8'}s.. 'i'i~-B *Zl-~ ? ~l 
4 . .1-J-7] Ai]l ¾(131)9i ~1461Vi 'i'iAJ-B 1i1_:i1} A1]2 ¾(132)9i ~1401]!--i 'i'i 7J-B ~-& -"is.. 3IJ3J-8'}.5'1, ~~]-8'};,.] 

CJi% ? 'U4. ::Ci, ,'J-7] ."1]1 --,i-(131)S4 ~~ 4 ;1112 -i-(131)9i ~'t>l-s'?: %~~ ~>-Jo]] -'fl~]i,};,.] CJr% ? 'U4. ·J 
~-"loJl◊i]"i, -"J7] A1ll ¾(131)-& >-J-7] 7]B(l10):i1} ~~~ ~Qcjo]]J,i 7PJ -¼-€:- ~--f ;;!-Jl, .1-J7] ;1]]2 --,i-(132)4 

~~~ ~ "161]"1 7}~ l,.J-& ~% 7}~ y 1lrl-. ~. -"J-7] ;1-l]l --,i-(131)-€:- 7]%o-J~ ~14 ~ 7}aj_ y 'U4. -"J7] 

;1-J]2 ¾(132)-& -"J7] A1ll ¾(131):i'} ~~ ~ ~ 99 o]]J,i 7PJ -¼-":- ~,g-:- ;;!-Jl, ->-J-7] >J-4'- 1l_ 'i'i ,,jj,g_(126)01] Zl~ ~ 

Micron Ex. 1002, p. 494 
Micron v. YMTC 
IPR2025-00245



~JH~o-l 10-2010-0100397 

[0027] .,>..J7] 7H7'-4'-(130)2-] ~s!] .,>..J6Jl %-"a rrJlltl(ACT) 0 l llH;crn ? '.Ut:J- . .,>..J7] %-"a rrJlltl(ACT)t .,>..J7] lll 0 l~ rr]jtj~ 

(LSG, CGl. CG2, USG) ~ aj'?'l_rr]j1,@~(122, 124a, 124b, 126)2-j 4,-s!]~¾ rr,tc}, .,,,,J7] 7]-'&(110).Q.s_-'j'-E-j -'fjs.. 

'?'l.-?l--'81:J-. 

[00'.:8] .,,,,J-7] -%:Pa rrJllil(ACT)t 71]1 -'j'-%-"a rrJllti(first sub-active pattern, 142), .,,,,J7l 71]1 -'j'-%-"a rr]j1,@(142) .,,,,JQ,j 71] 

2 4'-%-"a TIJlltl(second sub-active pattern, 148) ~ .,,,,J7] 71]1 4'-%"a rrJl"Jtl(142):ilj- ;s1]2 lr-%.,,,,a n~Jtl(l48)% '?1. 

~ i>}'1=- ;:.l] 1 rrJl E..-'j'-(146)~ 2l: W~1:J-. 

[00291 ?J-71 "111 1r-%"a rrJJ1ilO42)t .,,,,J-71 7H-=t4'-O3o)2-J 7111 ¾031)£1 ~s!l .,,,,J-611 JJH.:;i;rn 2r '.V.-cJ-. _.,J7J 7111 4'-%"'a 

rr~Jtl(142)t, .,,,,J7] Al]l 1r-%"a TIJllti(142)Q,J ~s!l6Jl Q,J~ ,AJ2-J5'1'1=- 1-114'- 1?-TI¾ 7}~ ? '.U-1:J-. oil~ ~o-J, .,,,,J7] 

Al]l -'j'-%.l<'l rr]j1,@(142)t ~(shell) <"§ell~ ? '.U_q . .,,,,J-7] 71]1 -'j'-%-"a rr]j1,@(142)t .,,,,J-7] 7]-'&(110):ilj- ~i>}'1=- ;i} 

i.::j--'j'-~ 3':.W~ ? '.U-1:J-. 0 191- qi'-], .,>..J7] ;sj]l 1r-%"'a rrJllti(l42)t B}i.::j--'j'-~ 3':.W-8'}7] fil¾ 9'5=. '.Ut:J- . .,>..J7] Alll 

4'-tr"'a rrJJ1tlO42)t .,,,,J-71 7J-¥I-c110)2-J .,,,,J-4'-;>!2-J 'icl~..S'...s..4'-E-J 71-&o-J{l ~JJl-i 7}~ 4' '.U-cJ-. ~ {IAJ oiJ6Jl"i, 

.,,,,J7] -~ll -'f-~"a rrJlltl(142)t -'t!.~cJl<"§(truncated corn shape) .:E.'1=- Zj-~cH<"@Cfrustum of pyramid shape)~ ? 
'.Ur:}. -'t!.~cJl<"@ x'1=- 2r~cJ1<"@2-J .,,,,J-71 A1J1 4'-%,,.a rrJJ~O42)2-J -8'}1¥-2-J ~.g- i1r-2-J ~g-cJ- -'8'¾ y '.V.-cJ-. AJ-71 

Alll -'j'- 3~:pj iiJl1,@(142)Q,j .,>..J-'j'-;'!t s~]-'f-~<"§~ ? ~"CJ-. oJl~ ~o-j, -'?)-7] A]]l -'f-%-"a rrJllti(142)Q,j AJ-'j'-;>Ig- .:ili'-] 

"§~ 'T '.U-1:J-. 

roo3oJ .,,,,J7J 7'1111¥-%-"a rrJJ1:t:l.O42)t lfr5=.;;.JJ "€~% ..¥.w~ 2r sJ-cJ-. ,-.:i1~- ~,>J . .,,,,J-71 Alll 1¥-%-"a TI~IJ.O42)t ia~,AJ 

Jfr5=.;,1] %7.el .:E.'1=- q~,AJ lfr5=.;;J] "€~% ..¥.w~ 4' SJt:l-. 

(0031] ~ {IA]oj]6J]J.-J, .,,,,J-7] 1-114'- ~TI-€:- .Al]l ¾~ aj'?'l_cl.j-(first filling insulating layer, 152).Q.s.. 5<A'f-l~? 

sJ-cJ-. AJ-71 -"111 ¾~ aj'?'J.c'.j-(152)t .,,,,J-71 71J1 1r--iPa rrJJ~O42)2-J ~s!l6Jl 2-J811 ¥2.-J~}~ 4' '.U-cJ- . .,,,,J-71 Alll ¾ 
~ aj'?'l_c'.]-(152)2-J .,>..J-'j'-;'!t J,VJ-'j'-Q,j .,;1]1 71] 0 l~TI aj'?'l_rr]j1,@(124b)2-J AJ-'j'-'i'1.£.t:l- '5<!-71] -'fljcl~? '.U-1:J-. 

[0032] AJ-7] .Cl]]l iIJlE..-'j'-(146)'1=- -'?)-7] .Cl]]l ¾~ aj'?'l_c'.]-(152) AJ6Jl llH::;i;]~ ? SJ"CJ-. "J-7] .::s1]l rrjJE..-'j'-(146)2-j "Ji'--;'!-& .,>..J 

7] 71]1 -'\'--%"a rrJllti(142)QJ .,>..J-'j'-;'!:il} 1?-'i'1% 0 ]~ 'T SJ"CJ-. 0 191- qi'-], .,>..J-7] 71]1 rrjJE.-'j'-(146)'1=- AJ-7] .Al]l 4'-% 

7-J rrJJ1tlO42)2J .,,,,J-4'-'i1 -'?r6Jl lll"'rn ?5=. sJt:J-. -'?r7J A1J1 rrJJE..1r-O46)2-J -'?r1r-'i'12J B'i'13lt AJ-71 -"111 -¥-%"a rrJJ 
'2(142)2-j .,>..J-¥-'i'12-J 1rr'i'13J.£.tj- ¥)% '°r '.U_"CJ-. ~ {)_A]oj]6J]J.7, .,>..J7] ;.]]1 -'j'-%AJ rr]j1J.(142)Qj 4l-'j'- g{]_--£- 'c-~ 

'T '.Ut:J-. 

[0033] AJ-7] .Cl]]l rrjJE..lj!-(146)'1=- .,>..J-7] .:i;l]l 1r-%"'J rrJlltl(H2):ilj- %~~ lfr.£;,j] %~% _¥_-y~? '.U,1:J-. o]s..M-1, AJ-7] ::\Jll 

1r-lPa rrJJlil c142) t .,,,,J7J 7111 rrJJ E..-'j'-(146).<4 ~7131 .Q.s.. ~ 4;--~ 4' '.V.-cJ-. AJ7J 7111 rrJJ E..1¥-(146)611 QJ .,,H .,,,,J7J 711 

1 ljl-%"'a rr]j~(142)o] uJ]5'..i'-] 5::A}Qj t:j-~ .fl_5::9t ~7]3j.Q.s_ ~~~ ? '.U.'1=- ;'!3jo] ¥lo-J~ 'T' S]t:l-. 

[oo34J AJ-71 7112 1r-%"'a rrJJ1ilO48)t .,,,,J-71 7H-=t1r-O30)2J ;s-112 ~O32)2J ~~ .,,,,J-611 llH-otrn 4' '.V.-cJ- . .,,,,J-71 ;s-112 4'-%"'a 

:IT~"Jtl(148)t AJ-7] 7]-'tJ:-(llQ)Q_j .,>..J-'j'-'i'1Qj 'icl~.Q.s_lj!-E-j 7]-&,o-j{_[ ~t!j& 7}~ 'y' 'V_"CJ-.-'?J-7] 71]2 -'j'-%.,>..j rr]jl@ 

O48)2J ¥i.1l'1=- ?J-71 7J-li!-c110)6JJJ.1 ~o-J~"'r~ r1~ 2r <V-1:J-. ~ {l,.,_1o:i1611"1 . .,,,,J-71 7112 1r--iPa rrJJ~O48)t ~-I 

~cjj<"§ .:E.'1=- zJ-~cJl<"@~ ? '.U-1:J-. AJ7] -'t!_~cjj<"@ :E'1=- Zj-~cjjt@Q,j ,;{2 1¥-%.,,,,J :ITJ11tl(l48)Q,j i>}lj!-Qj ~t .,,,,Jlj!-Q,j 

[0035] --'-J7] 71]2 4'-%"'J rrJllti(l:!8)t 1-111¥- 't'-TI¾ 7}~ 2r <V-1:J-. --'-J-7] ,;,]2 lr-%.lj rrJll@(148)oJ 1-111¥- 1?-TI-~ ~-'1=- ?H-. 
--'-J-7] 71]l ljl-%AJ rrJltJ.(142):ilj- %J.}~ '¥Jell~? SJ"CJ-. 0 ].s>j- qi'-], AJ-7] 71]2 -¥-%.,,,,J rr]jl@(l48)t l-J1-'j'- E-{l&- ~ 

;,;] ~.Jl --'-J-7] :i;jl2 ¾032)% ;,H-9-'1=- <"§cll'g ?5=. 'V,1:J-. 5=.A]-'B B}9} ~o] .,>..J-7] Al]2 4'-%-"J rr]jl@(148)t ti}i.::j--'j'­

~ ..¥.W~ 2r <V-1:J-. 0 191- q2.J, --'-J-7] .::\J]2 -'\'--%--'-J rrJll@(148)t ti}i.::J-1¥-~ ..¥.W-8'}7] fil~ ?5=. '.U-1:J-. 

[oo36J .,,,,J7J 7112 1r-%AJ rrJJ!@O48)t lfr5=.;,1J "€~% ..¥.-y~ 2r <V-1:J- . .,,,,J7J .;,JJ2 1r-%"a rrJJIJ.O48)t B-~78 1t1-£;;i1 "€~ 

x'1=- -cJ-~78 1t1--1r.;;i1 -~-:~ i ..¥.w~ 2r sJt:J-. AJ7J 7112 4'-%"a rrJJ!@O48)t .,,,,J7J -"1ll -¥-%.,,a rrJJ1tlO42) ~ ;1111 

:ITljE..-'f-(146)91- %~~ %7.els.. '¥]7-j~ 'T 'V,tj-, 

roo37J .,,,,J-71 7112 1r-%"a rrJJ!@O48)t .,,,,J-71 ;s-111 rrJJE..-'f-C146H1 2-JiiH AJ7J -~ll 1r-%"a :ITJil@O42)"4 ~71 ~.Q.s.. '?'l.~~ 2r 
'.U_ t:J-. --'-J7] 77]1 :IT~E..-'j'-(146)91- 'lMl ii1-'1=- AJ7] 71]2 -'j'-%Aj rrJl 12 (148) Qj .2] ~" ~ t, .,>..J-7] Al] 1 rrJjE..-'j'-(146)91- ~ ~ 

-8'}'1=- AJ-7] A1]1 1r-%"J :ITJ1 ~(142) Q,j .2] ~c!j .Q.s.. .!j!-E-j --'-J-7] 7111 :ITJlE..-'j'-(146) 9.j ~-{l % ~'i>H ~ . ..S'...s.. 0 l %5'1 o-j llH~1 
~ ? 'V_r:j-_ --'-J7] 7.l]l -'j'-%-"J rr]jl@(l42)Qj 9.j~t!j2: AJ7] loJlo]E-j ;<:-j,7;Jrr]j1,@Qj 71]1 ;<:-j-?)--'j'-(133).s>j- ~~-~ ~~.g-

91u]~"CJ-. ~ 1]_).j ciil6J]J.-j, --'-d-7] 71]2 ljl-%7-J rr]jl@(148)Qj -8'}-'j'-;'!t AJ7] 71]1 :ITJlE..-'j'-(146)2-j --'-J.!j!-;'!gq -'8'% ? 
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s:J.i::t. rr}i:.J-J..i, ,,_J7l ;11]1 rrH-"'--¥-(146) 1}-¥-'i'l.91 ~-¥--\=:- ,,_J7l ;11]2 -¥-~..,.a FTiq(148)4 11<>}-"l rJ-% ? 1Ji::t. ,,_J7J 

;1]12 -¥-%..,.a rrHqo4s):eJ- 11'8"}7-J ?J--\=:- ,,_J7l ;1,11 rrHE..-¥-046)-"l ,,_J-'f-~-"l ~-'f--\=:-, ,,_J7J ;1,11 rrHE..-'f-(146) ,,_J-'f-~-"l 

7}~A}i:-]~ ? 5(1,q. 

[0038] ~ 1P·l6l]oi]J..i, AJ-7] ;1112 -'f-~7cl JL]jq(148)91 9.d-'f--\=:- AJ-7] ;11]1 -'jL.i~P;:l JL]jq(142)4 ~11 {!W ?.5=. s:J.i::t. ~-, 

,,_J7l ;1,12 -'f-%-'<l rrH'i'l04s)91 ~ -'f-,lt-_g. ,,,J7J ;1,11 FTIE..-'f-(146)~ ¾'5!1 ,,_J7J AH -'f-%,.,a rrHqo42)4 7.-1_71 ~.Q.i2_ 

{;4;-'8°}.:il, ,,_J7] ;17]2 -'f-~.J.j JL]jq(l48)91 q~ -'jL,lt-~ ,,_J7] ;17]1 -'f-~.J.j ll]1q(l42):ej- ~11 {!~-~ ? 5;1,q. 

roo39l ,,,J-71 .,_,11 liJ1E..-'f-(146)oiJ -"1"811. -'ct7J ;1112 -'f-~,.,a JL]jq(l48)4 ;1111 -'f-%78 FJ1qo42J_g. _l;l_q ~ 7a3l.Q.i2. 1l~~ 
? 'Utt. ,,_J-~~ B}9t :Q-o], ,>J7] ;11]2 -'j'-%Aa ll]1q(148)_g. ,,_J-7] A1]1 -'f-~,>8 ll]1q(142):iLj- ~{j3j<j 7i-Ji2_, X-c­

AJ-7] A]]l ll]1E..-'j'--~ ¾tH Z.l:-113l'd 7cli2_~ ¾"811 {17]~_s>_i2_ '?:!~~ ? 'Utt. ~ ,;,J_J..]oj]oJ]J..·-l, AJ-7] A]ll -'f-~78 rrH 

<i2C142).g. LH-'f- ::g.z.1:-% :;t·~ ~ ~_s,_i2_ ~.,,,a~ ? s:J.i::t. ,,J7l 7,-111 -'f-%-'<l rrHqo42J 01 ~ ~Elli2. ~,.,a:£1-\=:-

7.:!4, AJ-7] 7.-l]l -'f-%.J..;i JL]jq(142).g. 'rr~ AJ-¥-'i'l.% 7}-'¥ ? ,Uq, AJ-7] ,,:J]l ll]1E..-'f-(146)-\=:- AJ-7] 7.-l]l -'f-%.J..;i rrH 

qo42) 01 7281'8"}-\=:- LH-'f- ::g.{}91 ,,J-¥-oi1 llHJ<.1:s:ioi. ,,,J-7J ;1111 -'f-%,.,a rrJ1qo42)% ;1112 -'f-tPa rrJ1qo4s)4 ~71 

3j_s>_i2_ ;~4;-A]zJ.q. oji2_-'>(7, 7J7] .x]]l -'f-~78 FTI'i:"l(142):il} .7.Jl2 ljL~,;:J ll]1q(148)-2:- _l;l_q 'd-1J-6J~ 1:\7] ;;,J.Q.s. 

114?~ ? 3111. 0]61] n:}4, .-::-!~J.,>,.;1°] -8",VJ-~ B]:$1~-',;l "115'.~ :.5:A}7} ;111::g.~? 'Utt. 

[0040] ,,_J7] ;1112 -'j'-:~pj rr]1q(148)Qj ~lijol LTI-'f- :f{-Z}% A,3sj<>}-c- 7<J4, ,,J7] .,_112 -'jL~.J.j IT11'i:"l(148)91 ~lij61l 1!.sJ:£1 

-\=:- LH-'f- ::g.z}_g. ;1,12 ½1:1 ~'?:l."1-Cl54Hl 91i>ll 3:H%/-'¥ ? <Ui::t. ,,_J7l ;1112 ½1:1 ~'?:l."1-054).g. itFJ-'f-91 ;1]]2 111°1 

~{} 7Jc?:l_11]jq(l26)sj AJ-'f-'i'!_l;l_q ';;!·Jll ~.:,;ly;} ? SJi::t. AJ7] A1l2 ½~ ~'?:l.'9}(154) AJ<>i] .:.s-Jl2 IiJlE..lj!-(150)7} i::-J 

llH~l~ ? 'Utt. 

[00411 AJ-7] ;11]2 ll]1£-'f-(15Q)-c- ,>cf7] ;1-J]2 -'f-~7'8 I1jjq(148):il} %~~ itl.5=.:'11 %-'¥% ±%~ ? 5(1,q, oj6J] rr}i:.)-, PJ]5'. 

~ :.5:7}91 lf~- -=j1-AjJl.:.5:½_g. ,>J7] ;1-J]2 JL]j£-'f-(15QJ6]] 11<>}-c- 3!_0_i2_ --:,}7] ;1112 -'f-~.J.j ll]1q(148):il} ~7] ~_<'.>_i2_ 

c?:l_~~ ? 5;1,tt. ~ oj]i2., ~i:-~ B]~ i:.)-'ll_g. AJ7] )1]]2 IiJlE..-'f-(150) '3)./Ef-c- AJ-7] ;1-J]2 -'f-t/--AJ JL]jq(148)6J] 11 

~%_s>_i2.M] AJ-7] ;1112 -'f-tPa I1jjq(148):il} ~7]-3j_s>_i2_ '?:!~~ ? 3)11. 01611 n:}4, AJ-7] B]~ 4'l}_g. _l;l_q %01 

8°}71] AJ-7] ;\]]2 -'jL:~pj JL]jl;j(148)Jlt ~7]-3j_<'.>..i2_ c?:l_~~ ? 'Ulf. 

[0042J 'lfJ..i --'r 7HsJ ljLi~:l-78 JL]lq '3l. 01 -'f-t!--.Jcl I1Jlq½% '?:l.~'8"}-\=:- JL]l.c=.-'f-~ ±%<>}-\=:- 1l_Al6l]7} ~t:1:J:£1~_s,_4, ~ ~t:1:J 

91 1l_J..l6ll½_g. + 7H EE-\=:- :i 0PJ-81 -'f-%.l.a ll]1q½ ~ AJ7] -'jLt/--Aa IiJl'i'l½ .A}o]sj A1ll rr]1E.. 3H¼ £%'8"}-\=:- Blt] 

~AJ "11£~ :.5--:A\~- ±W~lf. 7'-_;,.j]-3j.Q.i2_, ,,_J7] ;1112 -'f-%AJ I1jjq '3i_ ;1-J]2 71]0]~ I1jjq½ ,,_JoJ] ;1-J]3 -'f-%.,>,J IiJl'i:J., 

;,;J]3 71] 0]~ lil1'i2½ ~ 0]9} '?:l.~~ 7'-7clJl.:.5:½01 i::-J llHJ<.]~ ? 5;1,q. 0] 7<J4, ,,_J-7] ;11]2 711°1~ rr]1q½ %- £,]<} 

lj'-9] 71]0]~ I1jjq.2=- .JJi:-~ lcl}2} ~~ -'Jl. 71]01.§. n:Hq~? ,Uc}. Z',', ~ ~t:1:)Qj 1l_A]ajloJ] rr}--e· B]~~,._j "1].5'. 

~ ±7-}-\=:- 2 01,,,J.sJ 1\'-%Aa I1jjq½ ~ AJ-7] -¥-1Pa l1J]q½% 'i5_~15}-c- I1jJE..-'jL~ ±%~t:}. 

[0043] AJ-7] %.,,,a JL]jq(ACT):il} 1110].§. rrHq½(LSG, CG, USG) .AJ-ol6Jl loJ]o]Ei 7--J~rr]1q(133, 134)0] 1H;1H~i::t. /J7] i.:-J]ol 

E7 Ai7J FTI1i.-l.(133, 134)_g. --:,}7] 7H7'--'f-(130)91 ~1:!J ,,_JoJ] llHJ<.]~ ? ,Uq . .JJ7] loJ] 0]Ei A-j.7J I1jjq(133, 134)_g. 

~??./ %"--& £%W ? 3Jt:}. AJ7] i.:-j]o]Ei 7--J7J l1J]q(133, 134).g. ..>-.J7] 711°].§. I1jjq½(LSG, CG, USG)oJ] 'd11~ 
~i2.7d ltJ]~oj, ,,J-7] tPa JL]jq(ACT)oJ] 'l}{l~ Ef~ ltJ]~oj, '3l_ -'c}7] ~i2_7J lt]]i::~oj-9} Ef~ ltJ]~oj A}0]QJ .aj_'8"} 

AJ~%-% ±WW-? 'Utt. il. 0A]aj]o]jJ..-j, ,,_J7] loJl 0]Ei Al~ I1jjq(133, 134)_g. ONO~% 31:WW- "? 3)11. 

[0044] AJ7] lo]] o ]Ei :-::; ~ I1jJ q (133, 134).g. AJ7] ;1111 -½031) 91 ~ e\ AJoJ] ll~ -"l :£1-\=:- A1] 1 7--J 7J-'f-(133).9.}. --:,}7] ;1112 -½ 
(132)sj ~ltj /Joi] llH~l:£1-\=:- A1]2 A-j 7J-'f-(134)~ ±%~ ? 'Utt. AJ-7] ;11]1 A-j7c}-'jL(133)9} ;1-j]2 A-j7Jlj!-(134)-\=:- J..i 

i2. '?:l.~:£1:,] ?J-% "? 3Jc}. 01.9-t -q-~, .JJ7l A]ll 7--J.7J-'f-(133).9t ;1112 AJ7cl--'f-034)-\=:- ~-'f-7} '?:!~~ ?.5=. 'Uc}. 

~ 1l_Al oj]oJ]J..i, ,,J-7] loJ] 0]Ei Ai7cl·FTiqsJ ;17]1 A-j7J-'jL(133)91 ,,_Jlj'-'i'!f- ';}71 ;17]1 I1jJE..-'f-(146)sj -'c}-'f-'i'! '3l_ ;17]1 lj'­

%_,,,a ll]1l;j(142)91 -'c}-'jL'i'!:il} ::g.'i'!% o]~ ? 5;1,t:}. :CE~, ..>-.J7] loJ]o]Ej 7--J~I1jjq.sj ;11]2 A-j.7J-'f-(134)91 <>}-'jL'i'!_g. 

..>-.J-7] ;17]1 IT]1E..-'f-(146)sj ,,_J-'f-'i'!:il} {i~ ? ,Uc}, 

[oo4sJ --:,}71 %.,,,a rrH1i.iCAcr) ,:,}oil BJ~ 41106s) 01 llH~l~ ? <Ui::t. ,,,J7J BJ~ 4<?.l06s)_g. ,,,J7J ,,J--'f- {i"@J 111°1s ITll 

q(USG):il} ..iil.~}15}-c- BJ~_s>_i2_ '?:l.~~ ? ,Uc}. 'q, ,,_J-7] Bj.§. 4'll(168).g., ,,_J-7] ,,_J-'jL {i"@j 71]0]5_ I1jjq(USG)o] 

'i'1 7J:£1-\=:- ;17]1 BJ~:il} ?~~ All2 BJ~_s>_i2_ '?i 7J~ ? '.Utt. ';}7] ;1,"2 BJ'5"J_g. x~ "HM ~wcJ~? ,Uc}. 

[0046] AJ-7] %.,,,a rrH'i:"l(ACT):iIJ· AJ-7] BJ~ 4'd(168) .A}0]611 B].§. 4'll E"@J(167J 01 llf~rn ? 3)11. AJ-7] B].§. 4'd E 

"@J(167)oJ] sJ~H ·'c}7] 11-.Jcl ll]1q(ACT)Jl} B] .§. 4'll(168) 0] ~7]-3j_s>_i2_ '?:!~~ ? ~q. ,,_J7] :~pj rr]1q(ACT):q 

BJ~ 4'd E"@J(167) J..}0loJ]-\=:- -2..'9.)%-(165) 0] tj 7H;;B~ ? 3)11. 
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[0047] 0 ]-8"}, .'i:. 1, 2a, 2b ~ 3a l.J1-""l 3i~ %S:-8"0 0:j, ~ ~1:§91 ~ 1l_J-]oJl61I n:}~ 1:lj~~J-j PJ]-2..c] S::A}91 11:lBJ'EJ 

0 1 ~1;:lBq. 5=. 3a LHAl £ 3i-c £ 161] £),rn I - I'{¾ n:J-4 _tc.J-]~ B:1i'!£%0 Jr+. 'ifJ-i .As=l_1;:lB l.)1-§-.g. ~lj'­

A~"'f~ "T- ;Uq 

[0048] .'i:. 3a~ %S:-8"};'!, -W_ ~<.:!!% 3':.W-8"}-c 7]¥1-(110) 0 1 ¾llrnr+. "'J-7] -W_ ~<.:!!-<": .J..J7j 7]JR-(110)91 ,',l)_ ~<.:!191 "'J-

4'-~· ;s1]1 £~191 £'ti:§.~ £3M-8"}0:j "iaPa~ 4- :Ur+. "'J-7] -W_ ~<.:!I l.]1611 i'-% s::.2..~ ~<.:!1(112) 0 1 "~PHI. ¢. 

'.V.9-. "'J-7] 1}~· :5:.Y~ ~<.:!j(ll2).g. "'J-7] -W_ ~<.:!191 "'J.lj'-~ ;\]]2 £~191 £5,'[:§_~ £3M-8"}0:j '§J-j~ "r '.Ur:J-. 

[0049] "'J-7] 7]¥1-(110) "'J-611 aJll:l] 7]A-j 1i~IIll1i:lC121) 0 1 1F·a~ "r ;Ur}. ~7] aj]tlj 7]A-j AJ~l1fl1i:lC121).g. "'J-7] 7]¥1-

(110)91 1tl ~ <.:!!% 1£.% "r '.Ur:J-. "'J-7] aJ]tlj 7]A-j 1i~l1fl(!(l21) "'cl-61] A1ll oJ]l:l] 711°1:§. l1flt!%(PLSG, PCGl):il} 

;il]l aJltl] 71lol:§.:zl- 1i~l1fl(!%(123a)% ~%-~r:J-. 7'-.i-j]~.Q.i2., "'J-7] aJll:l] 7lA-j 7J~II]j(!(l21) "'J-611 aJlll] -8"}.lj'­

.{:fEclj 711 °1 .:§. l1fl t!(PLSG)% 1 "'H}c::}. "'J-7] oJl 1:Jl -8"}.lj'- {! ell 711 ° l § l1fl (! (PLSGl) "'J61l £j i>}.lj'-91 l-1] 1 oJ] ll] 711°1 .§_ 

:zl- 1i~l1fl(!(l23a) 0 1 '§AaBr:J-. <>lit-. ;.j]l aJll:ll ,<,1!_ 711°1:§. TI~(!%(PCG1):il} ;(7]1 oJll:ll 711°]:§.:zl- 1i~l1fllf!.%(123 

a)% JJI.Il1i2. iil-~ ~%-~r:J-. £.j"'J.lj'-61] "1'!"8'9-c ;(1]1 aJ]lll -<,1!_ 71] 0]:§. II]j(!(PCGl).g. .i,J"'J-4'-91 ;s1]1 oJll:l] 71] 0]:§.:zl-

1i~l1fl(!(l23a)61l 91~~ 1l!.~ '? '.Ur:J-. 

[0050] £ 3b~ %S:-8"};'!, "'J-7] oJltl] 711°1:§. l1f!t!%(PLSG, PCGl) ~ aJltl] AJ~n~(!%(121, 123a)% -6jZ}-8"}0:j, 711°1:§. 

TI~lf!.%(LSG, CGl) ~ 1i ~ TI~lf!.%(122, 124a)0 l <fi]J-j Br:}. 7'-.i-ll ~ _c,_£, "'J-7] oJ] 1:l] -8"}.lj'- 711 °] :§. l1]](! (PLSG) 0 ] -6j 

Z} 5'l o, , -8"}.lj'- lll O l §_ l1fl t! (LSG) 0 l '§ ,,_a 5'l ::;:i. ;(111 aJl l:l] ".l!. 711 ° l :§. l1fl t! %(PCG1) 0 l 61 Z\-'9 o, , ;(111 -'.l!. 711 ° l § l1fl t! 

%(CG) 0 ] '§AaBr:J-. "'J7l oJ]l:l] 7]A-j 1i~l1flitl(l21) 0 1 -6JZ}.s=Jo,, 7]A-j 1i~l1fl(!(l22) 0] '"/iJJ-j.s=J::;:i, ;(111 oJ]ll] 111°1 

:§.:zl- AJ~l1flt!%(123a)o] -6jZ}.s:joj' ;(7]1 71]0].:§.:(:- AJ~l1flt!%(124a)o] "/iPaBt:}. "'J-7] 7110]:§. li~(!%(LSG, CGl) 

~ ;(,111i~l1flt!%(122, 124)91 ~s!l%t ;(111 %031).91 ~s!l% 1l91w '? :Ur:J-. "'J-71 A,11 %O31).g. "'J-71 7]¥1-

(110)91 "'J.lj'-;'!611 9M At39.j'9-c B}i::t% -.¥..%~ 4- JJr:J-. 

[0051] "'J-71 ;,.j]l %031)91 ~t!l.g. "'J-7] 7]~(110)91 "'J.lj'-~:il} '?Zl-8"}-""l ~% '? ;Ur:}. ~- "'J-7] ;,.1]1 ~(131)91 ~t!l:il} 

"'J-7] 7]¥1-(110)91 "'J-'f-;'!91 'EJ{l '-}0 ]91 Z\-5:.-c 0° ..!i!_r:J- ~ y ;Ur:} . .1J7j -'ill %(131)91 "'J.lj'-9j ~:il} -8"}1f-91 

~.g. "'J0 1~ ¢. ;Ur:]-. ~ ~/,]aJHl'-i, "'J7] ;(111 ~(131).g. "'J-71 7]¥1-(110):il} ~~~ 4'-*611'-i 7}7J- 'B'-.g. ~& 
:;;;:tcil, "'J-7] 7]~(110)611'-i 7}7-J 'ii -9-*611'-i 7}7-J ~ ~% 7}~ "r '.Ur:J-. "'J7] .A,]l %(131)91 -~t "'J-7] 7]¥} 

( 110 )_O_i2_ 1jL S7 ~ 0, ~ "r~ 7'J ~ "r JJ r:j-. 

[0052] £ 3c~ %S:5-};'!, "'J-7] ;(ill ~(131)91 ~cl'j "'J-611 r-J]o]s-j A-j 7Jl1flt!91 ;.]]l A-j 7J.lj'-(133) ~ ;(ill .lj'-~.J.j t!.)-(141)0] 

'§J-jBt:1-. "'J7] lo1] 0]s-j AFJ-l1flt!91 .A,]l AFJ-4'-(133)-c "'J-71 ?1] 0].:§. l1flt!%(LSG, CGl) .AJ-611 '§J-j~ "r '.Ur:J- ".'} 

7] r-j]o]s-j A-j 7JII]jlf!.9j ;(7]1 A-j~.lj'-(133)-c .1-J7j 71lol:§. II]j(!(LSG, CGl) .1-J91 ~i2. 7J ll]]cjoj~ ''f,JJ-j-8"}:il, .1-J7j ~ 

i2.9d ll]jcjoj .AJ-611 ~-8"} ;i;pJtq-:il} Sf'@ ll1lc1°1~ 7.}ilJ]i2. ~Ajfij-0:j t;~PHl "r :Ur:J-. ~ 1l_J-]6l]61l'-i, .AJ7] ~£ 7d 
ll1]clo-J-c .1-J7j 711°1:§. l1fllf!.%(LSG, CGl) .1-J61l ~ ~~tq-% 1,,_ji>}O:j 1.J@~ ¢. ?Jr:J- . .1-J7j ~i>} A-j;;<Jtq-:il} s-]1.g 

ll1lc161-c .AJ-7] ~ ~~i;q- .AJ61l ~~tq-:il} ~~q-a- 7.}i,'!]i2_ '§Aj-8"}0:j 44 ~/.j~ "r '.Ur:J-. 

roos3J .AJ-71 ;(,11 -9-tPa i;q-O41).g. TI~Aa ;ll-£7'll %~ :'E-c r:J-~1:l 1:;l}£7'Jl %~% .¥.ww "r :Ur:J-. "'J7J A-111 -¥-~,,_a 

t!.)-(141).g. .AJ7] r-jjo]Ecj A-j7,} II]j(!(133)9.] ;(7]1 A-j-1}.lj'-(133) "'cl-61] ~3':.~-8"},Jl 1Pa~ "r '.Ur:J-. "'J7] ;s-j]l 1r-%-"j 

"t(l41).g. .1-J7j ;.]]l %(131)91 ~cl'j% n:J-4, 7]%0,~ ~tJ4% 7}~ "r ;Ur:J-. 

roo54] £ 3d~ %S:-8"};'!, .1-J7J ;(111 %031) l.J161l )1,11 ¾~ ~~i;q-c152) 0 1 ~,,_aBr:J-. "'J7l ;(-111 ¾~ ~~i;q-O52)9.J .,_J 

.lj'-7} -61-Zf~ "r '.Ur:J-. 0]i2.Mi, .1-J7j ;,.,]1 ¾~ ~~12f(l52)91 .AJ.lj'-~.g. -:WJ-¥-91 ,_,]1 711°]:§.{} ~~3r]Jlf!.(124a)s] 

.AJljL;'!..!;!_r:j- '.:it711 -'f17.]W "r :Ur:J-. "'J-7] .:s,]l ¾:;-1 AJ~12f(l52).g. "'J-7] ;(7]1 4'-%/.j 12f(l41)9l "'J-9-~, ~ ~cl'j91 

~4'-7} x½~ IIJ17,7};sl .A,]7-J~ '? 5Jr:J-. 

[0055] 5=. 3e~ 'i'tS::-8"};'!, .1-J7j ;,.7]l ~(131)Qj .AJJ:j'-~ 5<H--c l1flE-12f(l45) 01 1.J@~ '? 5)9-. "'J7] II]jE.tq-(145).g. ;ll-5=. 

i1l %~% ±W~ "r :Ur+. "'J-7] II]jE.cq-(145h9:- B:~11 'i1}£i1] %~ EE-c r:j-~Aj ;ll-£.i-ll %~% ±WW "r 

'.Ur:J- . .1-J7J l1flE.12f(l45).g. .1-J7l ;;1]1 .lj'-:~H:J tQ-(141):il} %~~ ;ll-S:..i1l %~% .¥.W~ '? JJr:1-. 

[0056] 5=. 3f~ %S:-8"};'!, .AJ-7] l1flE."f(l45)91 ~.lj'-7} -6JZf'9°1, .A1]1 II]jE..lj'-(146)7} 1.J@~ "r J)t:} . .AJ-7] II]lE.12f(l4 

5) 91 )17] 7-] J-l, £1 "'J-9-91 A7]1 711 ° l .:§.:zl- 1i ~ l1fl (! (124a) .1-J91 ;1]]1 -9-%,,_j 12f(l41) ~ 1.cJl 01 s-j AFJIIll (19] .A,11 AFJ 

-¥-033) sJ ~-9-£ wl,'n ,_i17-l ~ "r :U t:}. 0 1611 91 ~~ ;,.,J 1 -¥-%""a l1fl t1c133> 0 1 1 ,,_a~ "r :U q. .1-J-71 l1fl E.12fO45 > 
~ ;.]]l -9-iFa 12f(l41).g. "'J-7] aVJ--¥-91 A1ll 71] 0 ]:§.{}- ~~TI~(!(124a)s] .AJ.lj'-;'! 01 .':i::.½~ IIJ17,7}-""l -6jZJ-~ "r '.U 
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[0057] AJ-7] ;;-Jll TI1]£-ljl-(146)91 ..,,J--¥-1?:l.2-· AJ-71 ~.72)--ljl-9.j A{]l ~,i]o]:§_:{1- aj<'./1n:Al8_(124a)91 AJ-ljl-1?:l_:il} ➔}1?:l.% o]~ "r 
'U q. EE~' AJ-7] J\1]1 nj]£-ljl-(146)91 AJ-ljl- 1?:l. g_ AJ-7] Ell O l Ei ~ 7Jn:ff 18_ 91 A1l 1 Ai ~-ljl-(133) 9-j AJ-ljl- 1?:l. 111- ;':; 1B. % c-] 

~ "r <Ur:J-. AJ7] J\1]1 nj]£-ljl-(146)o'J] 91i>H AJ-71 J\111 -¥-%··'-cl TI1]18_(142)91 ~7]3j {!~7}'<:, °'3~01 .gj-~~ "r 'U 

t:l-. ~, ..,,J-71 J11l1 -¥-%"'a TI1118O33)14 ~7J3j.Q..i2_ 1J~i>}~ PJl.2.i=:.l ±7-}9.J 'td -=r-,,_aJl.s:~, ..,,J-71 AjJ1 1f-%"'a n11 

18(133) :i1} ?,] {l <'./1~-5'171 Lj, AJ7l ,;;-J] 1 TI1] ;=_-ljl-(146)~ ¾i>A AJ-7] .C<-lll 1r-%AJ TI1]1@(133):il} '?Hi~ "'r 'U r:j-. 

[00581 £ 3g~ %~i>}1?:l_, .£ 3f61] Q]i>A "§.7g.',§ -=?-~% ..,,J-61] ;;-Jl2 OJlll] 7110]:§_7>} 1l_<'./1"}½(123b, 125) ~ C<1l2 oJ]ll] 71]0] 

:§_ TI1118 ½(PCG2, PUSG) 0] .ul cJli2_ 3j%~ "r ~J q, ~ i>}ljl-61] "§"'a si~ .C<-ll2 oj] ll] 711 °1 :§_:{1- aj <'./1 n:ff 18 (123b)-8:- ~ AJ 

-ljl-61] BA;,;];;:,]~ J\1] 1 711 ° l :§_:{1- 1! <'./1 Tij] 1@ (124a) :iIJ- {l W "'r 'U q. 

[0059] AJ-7] -"112 oJ]ll] 71]0]:§_ D'A18½(PCG2, PUSG) % ~..,,Jljl-61] "§.1-jsj~ oJlll] 71]0]:§_ TI1]18(PUSG)-8:- oJ]ll] AJ.ljL ~ €lj 71] 

o]:§_ nj]l@(PUSG)'td "r 'Ut:l-, AJ7] ~i>}ljl-61] 1Pas=J~ .C<-J]2 oj]B] ;,J] 0l:§_:{l- 7J<'./1TI1]1@(123b):i!J- oj]ti] AJ-ljl- ~i€1J 711°1 

:§_ nj]l@(PUSG) !-}0]91 J\l]2 oJ]ti] 71]0]:§_ TI1118½(CG2)-8:- ,,1-J]2 oj]ti] -<Jl. 71]o]:§_ TI1118½(CG2)~ "'r 'Ut:l- . ..,,J-7] AJ-ljL 

~ €lj 71] 0 l :§_ jj'A 18 (USG) AJoJ] °1] ti] AJ-ljl- ~ <'./1 nj] 1@ (125) 0 l "§ AJ ~ "T 'U q, 

[0060] £ 3h~ %~'8'}1?:l_, AJ7l .C<-ll2 O!]B] 71] 0]_!=_:{l- ~'?1"}½(123b, 125) ~ J\1]2 O!]ti] 7!] 0]:§_ IIJ11@½(PCG2, PUSG)% 61 

zt~r:l-, ..,,J-7] il]2 oJ] ti] 71]0 ]:§_{1- aj <'./1 "f½(123b, 125) ~ oJ] ti] 71]o ]:§_ TI1118 ½(PCG2, PUSG)--2- ..,,J-7] J\111 Tij]£.ljL 

(146)7} .1:c½~ 11ff77};,:] 6)q~ "'r 'Ut:l-. AJ-7] 6)q61] 91iiA, J\112 "Jl. J!lo]:§_ ii]Jl@½(CG2), AJ-ljl- ~slj 71] 0]:§_ nj])@ 

(USG) ~ aj ca_ Tij]EJ½(124b, 126)0] ~AJ-'e i::.]-. 

[0061] AJ-7] 71] 0]:§_ TI111i'l½(CG, USG) ~ ~'?1TI1118½(124b, 126)91 ~Jc!j½ ~ AJ-7] Al]l TI1]£-ljl-(146)Sj AJ-ljl-1?:J.61] Q]i>A J\1] 

2 -;i-(132) 01 7854Bt:l-. AJ-7] ;;-Jl2 -;i-(132)--& AJ7] _;;-J]l -;i-(131):il} WJJJl 1R-=?-1r-(l30)~ TAJ~ "r ~q, 

[0062] AJ7] J\112 ¾(132)54 ~Jc!j..£- AJ7] 7]~(110)9..j AJ-ljl-1?:l_:ilj- "'r.6Ji>};,:l \':€% "r 'Ut:l-, ~. AJ7] J\-l]2 -;i-(132)54 ~~:ilj­

AJ7] 7]~(110)9..j /.J-ljl-1?:l_Qj ~~ !-}0]9..j q.5=_~ 0° li!_q ~ "r '.V_q, ,,_J-7] J\7]2 %(132).Qj AJ-ljl-9..j ~:ilj- '8'}-ljl-9..j 

~--& AJ-o]w "'r 'Ut:l-, ~ {!A]O!l61Vl, AJ7] ;;-J]2 -;i-(132)--& AJ7] i!]l ¾(131)6111-i ~Ol~"'r~ 5'i~ "'r ~Jq, ,,_J 

7] J\7]2 -;i-(132)9.j J,j'8'}-ljl-Q] ~-8:- AJ7] J\7]1 ¾(131).9] .iVJ-¥-9..J ~l,l_q 'E'¾ "'r '.V_q, AJ7] .C<-l]l -;i-(131).9] -~~ 

9..j ..>,JB':i!J- AJ-7] J\112 ~(132) 9-j ~ tEj 9..j i>}li±-8:, ca_~ s=j ;,:j \':€% "r 'U q 

[0063] AJ-7] J\112 ~(132).Q:I ti}It91 3joj.£ 'td1r-~ AJ-7] J\7]1 TI1]£-ljl-(146)Q] AJ-¥-1?:l.61] 9..Ji>A 78.Q:j~ "'r 9Jq, AJ7] ,;;-J]2 ~ 

032)-& ..,,J-71 Jilll 1r-~.1-a n111Bc142).Q:1 ,,_J-¥-1?:l.% .1:c½Arn "r <Ut:l- . .>.J-71 A-112 ¾(132).Q:1 ll}st-& .>.J-11 -"'111 n11:i=-1r­

C146).9J ,,_J-ljl-1?:l_:il} _;;-J]l ljL%.J-J TI1]1@(142)91 ..>,J-ljl-1?:l_ J..11i2_ ~73~ "r 'M9-. oj.9t ~i;,J, .>.J7] .C<-J]2 ~(132)9..j 

ll}It..£-, AJ7l EJ] 0]Ei .::s-FJ Tij]l@ J\1]1 .::spJ--ljl-(133).9] .>.J-ljl-1?:J.77};,:j <'./1 7J~ "'r.5:. 9)9-. 

[0064] £ 3i~ 7,'f~'8'}1?:l_, AJ-7] Ji1]2 %(132) J..116J] EJ]o]Ei .::spJ TI1]€9.J J\1]2 .::spJ-ljl-(134) ~ J\7]2 -ljl-%-'g TI1]€(148)o] "§ 

"8-'Elq, .>.J-7] 1'l] 0]Ei Ai 7J TI1]189..J -"112 .Ai~-ljl-(134)~ AJ-7] r:-Jl 0]FJ Ai~ TI1]1@9..j J\-l]l Ai 7J-ljl-(133).9J, '?'l_~s=j;,:] ?J 
% 4='- 'Ut:l-. c,]~ ,,_J~~ J\1]1 -;i-(131):ilt J\1]2 ¾O32)9..j ~Jclcj½0] 1'ii2_ '?'l_~s=j;,:] \':€~ ~61] 7]"UW "'r 9)9-. 0·1 

.9t ~i;,J, ..>,J7] r:-J]o]Ei xj~ nj])@9.j J\1]1 ~ J\7]2 Ai 7JljL½(133, 134)-8:, 'td-ljl-7} '?'l_~~ "'r.£ 9)9-. 

[0065] 'td {!A]O!]oJ]l-i, .>.J-7] J\1]2 -ljl-%.J-a TI1]1@(148)-8:- AJ7] EJ]o]Ei ;spJ TI1]18Q] J\1]2 .::Si 7JljL(134)9.j ~~ .>.JoJ] ~,J,j~ "'r 

<U t:l-. .>.J7J J11l2 -¥-%,),a n1118 O48)9..J i>}-¥-1?:l.-& ..,,J7l An TI11-'=--¥-O46) 2J ..,,J-¥- 1?:l. :q {l w "r <U r::1-. .>.J7J A]J2 1r-:iH1 

TI1]1@(148)Sj i>}-ljl-1?:l_9..j ~-ljl-~ ..>,J7] J\111 -ljl-%,J,J TI1]18(142)Sj ,,_J-ljl-1?:l_:ilj- {i~ "r ~Jq, .>.J-7] .C<1]2 -ljl-%.1-j lljj1@(14 

s)-& ..,,J-71 A,11 D'A£1r-O46)oil QJi>A .>.J-71 AJl1 4'-%,,_a TI1118C142):i!J- '?'l.~~ "r <Ut:l- . .>.J7J J11ll -¥-%,Aa TI11€C142), 

J\111 TI11£1r-Cl46) ~ J\112 -¥-~-Pa llJl€O4s)--& '8'}4£1 %.,,2 TI11€CACT)% -=r-Aa~ "r <Ut:l-. 

roo66J ..,,J-71 A,12 1r-~Aa n111Bcus)--& ..,,J-71 .,1]11 TI11£-¥-O46)oii QJi>A ..,,J7l )\111 1r-%Aa n11€O42).i!J- ,~Pa3:J.Q..i2_ '?'l.~~ "r 
<Ut:l-. aJl~ ½01, AJll 1r--;va TI111t'! .>.Joi1 -'111 TI11-'=--¥-1t BH;;,;ls=J;,:J \':€~ 7cl+. ,,_J-71 ./4,n -¥-%.1-a TI111i'!QJ ¼-& ,,_J1r-

1?:l.9..J 1?:l_3j.Q..i2_ ~.M, J\1]2 -tf ~1 J\112 -¥-%,Aa TI111BQJ "~Fa~ v]·{} i'-78 P}~ 01 %-!E-()l .gj-1,l_sj;,:j \':€% "r 9Jq, i 

2'J4, ~ ~~Qj {!A]oj]½oJ] n:J-4, i!]l lljj£-ljl-(146)~ 1J.l-J'8't~ 7c)-'f-, .>.J7] .C<-J]2 ½(132) ~ J\7]2 -'f-%,J,J TI1]18 

(148)9..j ~Aa A]' .:i,i_q '2- %78 P}~ol :gj-1,l_~ 9 <Ur::1-, 7'--"ll3j.Q..i2_, .>.J-7] J\~]2 -;i-(132)0] .>.J7] J\7]1 ~(131):iI} 

78 :gj-'8'};,j] 1] ~ s=J ;,:j \':€~ 7c] +4 £, AJ7] Jil]l llJl £-ljl-( 146) 61] 9..J i>H AJ-7] J\112 1r-%-'8 D'A12(148) 0] .>.J7] Jil]l 1r-%,J,J 
TI1]1@(142)61] '?'l.~~ "'r ~Jc}. oloJ] n:J-4, '8'}4.9] 71~.>.JoJl *"'r.9J -% ')-1 ioJ] "'r~-'e o-]]5'.c:.] 7'-.l-3Jl.±.½·J· -§-oj 

'8'}711 <¥Prlw "r <Ut:l-. ~ . .::i1{l3j:§J-ci1 i-M:§J-"El tiJ~~,,.a !3Jl£i=:.l ±7-}7} 1Pa~ "r '.Ut:l-. 
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? :V.t:l-. ~ 11/-loJloJVi, "-J-71 ;(,12 ljl-%.Js TIJ11t1C148)-& J;fl.'f-!;,;J;,;1 ~-2.- -'tl~rl1ca sr:~ zi-~r11"@~? sJt1- . .1-J7J 

."112 ljl-%.J-a TIJ11t1C148) 0l -'tl~rl1ca x~ zi-~r11ca2~ ca.1-a.s=i~ .?a-¥-, "-J-71 ;(,12 ljl-%.J-a :rrB1t1C14s)9.J .J..Jljl-9.J ~-2:­

i>}ljL.sJ ~_l;l_q -g- 9- ;V.q. 0 1~ sticl, .1-J7] ;,,.Jl2 ljl-%.1-a ITJ11t!(H8)-2.- LJlljL :g-{l-% :_;!-;,;] ~~ 4;- 0 1 5<rn:.j ~l~ 

rJ1 ca .:E ~ zi-~ rJ1 ca ~ ? £ :V. q . 

[oo6sJ "-J7l ;(112 ljl-%1'l TIJ11t1C148) 0l LJlljL *zt% 4~ .?a-¥- . .1-J7J ;(112 ljl-%.J-a Tililt!O48)9.J LJlljL *{}-& ;(112 ¾~ .~c;1 

"lO54)2~ -"H~~ 9- SJc:.J-. "-J-7] "'J-¥ ¾~ ~'i:l.~O54)9.J .1-Jljl-':J~ "'J-71 "112 1r-~.1-a n!lit!O48)9.J "'J1f-'i'1._l;l_c:.J­

'5;!-7l1 ~;;<.]W 9- ;V_r} 0,, -'c}7] .1-Jljl ¾~ ~'i:l."f(l54)-2.- -'-d-7] 7.112 -'j1-%Aa JLJl1t!(l48)9.j LJPr- *{}9l ~j..>J-lj1-~ 

JB-?-Al ~% 9- '.V-1:.J-. 

[0069] .1-J7l .i!l2 1f-%.1s :rr~Jt!(l48) 01 LJ11f- ~f{}& ?t~ 73-'i'- . .1-J7J .1-Jljl- ¾~ ~'i:l.~(154) .1-JoJl 7.112 l1J1_c:=_1f-(150)7} ca 

AJ ~ 9- ;V. q. .1-J7) Ail2 :rrJl £1jl-(150 )~ .1-J7] Ail2 ljl-%.1;:l rrl11t! (148) s.J LJl 1jL *{1-91 £.J .1-Jljl~ ;.H-& 9- ;V. q. "-J7] 

.il]2 lIJ1_c:=_1jL(l50) 91 .1-J-ljl 1;1 -2.- .1-J7l ?-]]2 .!r-%AJ l1!11t! (148) 9.j .1-Jljl 1;1 :u} *1i1 % 0 l~ "r SJ q_ S':{>}' "-J-7] ;;1]12 l1J1_c:=_ 

ljl-(150)~ .Jc)-7] i::11 °] Ei ;,;pJ TIJ11t! 9.j ;(112 A-j.:"Jljl-(134) 9.j "'J-1f-'i'1. :u} *1a % 01 ~ "r ;V. q. 

[00101 .1-J7J ;(112 n!l£1f-O5o)~ 1&£i1l %~% £.~-w ? :V-4 . .1-.J7J 7,112 TIJ1£1f-C15o)~ B-~11 t;l}s:..7,11 %~ x~ q~ 
~ i&s:..~l %~% £.-®-W 9- SJt:l- . .1cJ-7J .i!l2 l1J1_c:=_1f-(150)~ .1-J-7] .,<-J]2 1f-%1'l TIJ11t!(l48):u} %~{>} t;ll£~1 %~% 

.31:-®-~ "r '.V-1:.J-. "'J-7] A1l2 lIJ1_c:=_ljL(150)oJ] 9.J~H ±7-}2] q~ T"-a.R.s:½01 .J..J7l ;(112 ljl-zPa lIJ11t!(l48)oJl ~71~ 

2~ 1 ~ w 9- ~ ~ ~ "'l O l ~ oJ ~ 9- :V. q 

roo111 T.c\J1~2~. "'J-71 ;(,12 l1!1£1f-(15o)7} IJ:t~ .?a-¥-. ~ T.J-ax.±.7} 1-71 ;(112 1f-%Aa TIJ11t1.O4s)4 ~71~2~ 1~­
€>}71 ~~HJ.i~, .1-J7] ~ TAJ.fL.±.7} ~oj£ ?}7] Ail2 ¥%"J nj]1t!(l48)9.J ~ljl~ 1~if:j 0 J: ~Lt-. ::?27L}, ~ ~ 

i:::JQJ ~ ~"'loJJoJJ a:J-4, "-J-7! ;(,12 1f-%"'a nHit!O4s):u} 7iJi>}~ ;(,12 TIJ1£¥C15o)7} caAa.s=i~ .?a-¥-. "-J-71 ~ TAJ 

x±~ "-J-71 7,112 ¥%.J-a TIJ11t1.O4s) g:.~ ;(112 n!l£1f-O5o)oi1 ~~W.<?.~""i . .1-J7J "112 ¥%Aa TIJ11t1C14s):i!l- ~71~ 

.Q..~ 14;-~ 9- 3)9-. 

[0072] Lt-"'] £ 1, £ 2a Ljj;,;] 2b~ ~3':i>}'i'!, .1.J7] .1.Jljl- ,:j12j 71] 0 1.s l1!11t!(USG) 0 ] 4"-7}~.Q.~ lIJ1E.i'cJ~ 9- :V,q. ~J.-j 

~i::::128. B}~ sticl, .1-J-7] .1-J4 ,:j12j 7J]ol.s liJ]lt!(USG)-2.- .1.J-7] :~;.1-Jljl-2] 7J]ol.s{} ~'i:l.liJ11t!(l24b) .1-J61] ~£91 £ 

~~% 1Va{>} 3t-, nHE.i'-ai>}cxj ca.1-a~ ?£ ;V_r}. nHW-aB .1-J-7] .J..Jljl- ,:j12j Jl] 0].s TIJ11t!(USG)-2.- .;,]]l BJ-~% rr} 

ict 'i:J.7.J-.Ij~ i'.]-~ ~J;J1~ 'T '.V.9-. "-J-7] ;(7]1 BJ~-2.- x?{ 1lJ.3'Joj] ~icJ~ "r '.V-1:.J- . ..>c)-7] liJJE.i'cJ61] 2]~H, "-J-7] 7] 

:,,1(110)9.j ,'lll. ~'9 4161]~ -"ill BJ.s-J-& a:J-i'.j- ~'6Ji>}7Jl 'i:l.-"J.Ij~ ~ "r7fl9.j .J.Jljl- ,:j12j 711°1.s liJ11t!½(USG) 0 ] llfl~l 

~ 9- '.V.Lt-. liJJE.i'cJB .1-J7] .1-Jljl- ,:j12J 711°1.s liJllt!(USG).9] ~~ ~oJl ~'i:l.:rrJ]it! 0 l vJ.1-a~ 9- '.V-1:.J- . .1-J7] .1.J4 ,:j 

lalj 711°].s :rrJlit!(USG).Q.j ~J:J'l ~oJ] ca.1-a.'8_ ~<i:J.lijjit!J1} .1.J7] .1-.Jljl- ,:jlalj 71] 0 ].s rrl11t!(USG) .1-.Jljl-ia .1-J-.sj ~<i:J.nj]Jt!{': 

.1-Jljl- ~'?:l.l1Jl1ti.(126)% TAJ~ "r 3)1:.J-. 

[0073] "-J-7] .7.]12 ¥%Aa l1Jl1t!(l48) .1-J-oJl %{} ~<i:J.12j-(162)ol caAj.'8_r} . ..>J-7] %{} ~'i:l."f(162)% ~Zj-i>}cxj, .1.J-7] ,s]]2 

ljl-%7-j ITJ11ti(l48) ~/.:£~ "-J-7] ;(112 lijj~.ljl-(150)9.j "'Jljl-1B_-&, .:c½"'l7'1~ ~12J%(163)% caAj~tj- . .1-.J-7] 7']]2 1jL 

%AJ l1Jllt!(l48) ~/.:E~ .Aj]2 l1Jl_c:=_lj!.(150)9.J .1.J-¥'i':! .1-JoJl 2-~%(165)ol caAa~ 9- 314 .1?}71 _2_e1.]%(165)-2.- .:c 

½B "'J-7] 7-1]2 ljl-%AJ ilJ11t!(l48) ~/.:E~ A1]2 nj]£-'jL(l50)9.j .1-Jf-'i'1.% i;-4;-:u} t;ll%"'17'1 oJAJ~ 9- '.V,r}. --"J-7] 

~12J-½(163) LJloJl £~ %~% .'-<fl~ BJ:§. i'.j-~ ~12j(l67)% ca..>j~q . .1-J-7] BJ:§. i'.j-~ ~12j (167) .1c)-oj] B].:§. i'.j­

~(168) 0 ] caAJ~ "r '.V,r}. "'J-71 BJ:§. i'.]-~(168).g. "-J7] .J.Jljl- --}jlalj 711°1.s rtilit!(USG):u} Ji!.~}€>}~ ;(112 tJJ~.Q..~ 

'?:I~~ ? sJ4 . .1-J7J 7.112 1lJ"8-J-£- y~ 1lJ-"8-Joi' .,,w,=Jw? SJ4. 

l0074] 5=. J ~ 5=. 5~ {-1-3':&j-cxj, ~ ~~2] q~ ~"'l oJ]oil rr}~ BJ~~"J uJlS'.?-1 ±7-}7} 1l.i:::!Bt1-. 5=. 4~ ~ ~~9.j 

q~ 1!"'1 oJloJl a:}~ BJ~~.1-j uJl.2.icl ±:7'}9.j ':il'i':!£01.Jl, £ 5~ £ 461] £,<.].'8_ I - I'% a:J-i'.j- ~~ Bj~~AJ 

ul].2.i::1 S:7-}2] li±'i'i.5=.olq. 

[0075] ~ 93'9% £.-®-€>}~ 7]:,,1(210)01 ~B];etj- . .1-J-7] ~ 93'9-2- .1-J-7] 7]%(210) LHoJ] ;;]]l 5=.~ca.9] 5=.-'tl.s~ 5=.~28. 

~'9~ 9- :V-4 . .1.J7J ~ ~<:x\ Lfl61l *¾ .±.-2..c 93"'1(212) 01 llH;;<.l~ 9- :V.t:l- . .1-J7] *¾ .±.-2..c ~9'l(212).g. 

A]J2 .1c.~ca9.J .1c.5tl.s~ .1c.~B 939'l~? :V.t:l-. 

[0076] 5=. 561] 5=."']28. B}9.j- .:Q-o], .1-J7] 71%(210) "-J-61] ~9-.s] JlJol.s :rrJlit!½(LSG', CGl', CG2', USG') ~ ~'?:l.liJlit!½ 

(222, 224a, 224b, 226) 01 Ji!.r]1~ ~%~ 9- ?Jc:.J- . .1-J7] 711°1.s l1!11t!~(LSG', CGl', CG2', USG') ¾ a']i>}ljloJ] 

llH ~1 .5'1 ~ lll O l .:§. liJl it! (LSG' )-2.- i>}ljL ,:j 12j lll O 1 .:§. l1jj q (LSG') 0 l jl' a'] .1-JljLoJ] llPl .I1 ~ Jl]o] .:§. ilJl €(USG' )-2.- .l;}ljL 

--}j lalj 71] 0].s liJ]it!(USG')~ 9- '.V.9-. -'-J-7] -cr}ljL ~i12J ::'Jl 01.s liJ]lt!(LSG'):u} .1-Jljl- ~ilall 71] 01.s :rr~1ti(USG') J.}012.J 
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711°1:§. TIB°€%(CG1', CG2').,g. A7]1 ,1,-JJ_ 711°1:§. TIJPtl%(CG1'):ilj- ;17]2 "Jl. 711°1:§. TIJ1€%(CG2')~ 9 9)9-. /.J7] 711°1 

:§. TIJ1€%(LSG'. CGl', CG2', USG').,g. A7ll 1aJ..,-J.Q..£ '?'1_-AJs=j~ c}<j ~Ell~ 9 ~i:}. AJ-7] 7]~(210) /,J-611 93) 

15t7ll 31%-'8. 711°1:§. TIJ1€%(LSG', CGl', CG2', USG').,g., 15}i..}9.j 711°1:§. Tilit\ .::i¾(GG)% -=f/.aW 9 ~L}. 

[0077] /.J-71 ~'?'!JLJiit\%(222, 224a, 224b, 226) ¾ £115]--'j'-, "~', /.J-71 7]~(210):ilj- ii]--'j'- ,;-:llclj 7Jlo]:§. JLJlit\(LSG') !-}ol 

61] 7H7-H5i~ ~'?'1.TIBit\(222).,g. 7]7.-J ~'?'!TIJlit\(222)~ 9 ~9-. /.J-7] "6}-'j'- l-jlclj 71] 0]:§. JLJlit\(LSG' )4 £li,]-lj'-9.j "Jl. 

;,J]o]:1=_ lL]ll§CCGl' )9.j Aj-01, ;1,]l ",-ll_ 711°1:§. TIJ1€%(CG1' )9.j Aj-0161] 7HAH5i~ ~'?'!JLJ1€%(224a).,g. 7-1]1 7ll 0l:§.zl­

~'?'!TIJ1€%(224a)~ 9 ~9-. AJ-7] ~VJ--'j'-2-] "Jl. 711°]:§. TIJ11§.(CG2' )4 AJ-ljL ~ lc1l 7ll 0ls TIJ1€(USG') l-J- 01611 1H;;zH 

s=j~ ~'?'!TIJ1€%(22lb).,g. ;17]2 711°]:§.zl- ~'?'!TIJ1€%(224b)~ 9 ~9-. £1/.J--'j'-9.j ;11]1 "Jl. 71] 0]:§. TIJlit\(CGl'):il} £1 
15)-4'-9.j 7-112 "Jl. 711 ° l :§. TIJ1 it! ( CG2') Aj-0] 61]~ A7ll 711° lszl- ~ '?'! TIJ1 it! (224a) :il} ;17]2 7Jl 01 :§.{! ~ 'i9_ TIJ1 it! (224b) 01 w 
JJJ] 7H7-H~ 9 ~9-- AJ-7] AJ--'j'- ~l'lj 711°1:§. TIJll§.(USG') /.J-o]] llH~ls:i~ ~'?'!TIJll§.(226).,g. AJ-ljL ~'?'!TIJll§.(226)~ 

9 ~9-. 

[0078] £ 461] 5=.Al-'8. ll}9} -go], /.J-7] 7]~(210)9.j 1l_ q;j<!'j Ljj61]~ ~BJ--S-J~.£ '?'!~s=j~ ~99.J 711°1:§. ,tJll§_ .:::l¾(G 

G) 01 BH,";j~ 9 ~9-- "J-7] 711°1:§. TIJll§_ .::i¾(GG)%.,g. ;17]1 tiJ-S-J.Q.._so_ A-j_so_ ~<5J15}7l] <;9_~~ 9 ~9-- AJ7] Alll 

tiJ-s-J.,g. y~ tiJ1M ~H"itw 9 ~q 

[0079] ~ MJ-9.j 711°1:§. liJ11§_ .:I¾(GG)% A}0Hl, ;;:Jll ~l-"L1% rr}c} <;9_-AJs=j~ 7H-=f-!¥-(230)7]- ;;za9.J~ 9 919-. AJ-71 7HT 

4'-(230)~ /.J-7] 7]¥!-(210)611 9.J~H ;;zj9.Js=j~ ll}£q-4, /.J-7] 711°1§ .. lI1Jl§.%(LSG', CGl, CG2', USG') ~ ~<;1TIJ11§.% 

(222, 224a, 224b, 226)9.j ~ttj%6Jl 9.J~B ~9.j5cj~ ~ttl¾ 7)-aj_ 9 9)9-. AJ-71 7H7'"4'-(230)~ AJ-7] t}-¥- ~€!; 

7Jl 0ls TIJ11§.(LSG')4 A7ll 1l. 7Jl 0]:§. TIJ11t:!%(CG1')9.j ~t!J%61l 9.J~H ;;za9.J5cl~ A7ll .:::l-'f-E-(231)9} ;17]2 ,<ill_ 711°]:§. 

TIJ11t:! %( CG2') 4 AJ-7] AJ-ljL ~ €!; 711 °1 :§. ITJ11t:! (USG') 9.j ~ ttj %611 9.j '811 ;;za 9.j 5c1 ~ A1l2 .:l-'f-..J::3_(232)7]- AJ-ii]-_so_ <;9_~ B 

.:g-Z}~? ~9-. 

[0080] AJ-7] Alll .:::l-'f-E-(231)9} 7-]]2 .:::l-'f-E-(232)~ 7]%oj~ ~ttj%¾ 7}aj_ 9 ~i:}. 2'\', AJ-7] .7--]]l .:::l-'f-E-(231) '3J. ;1,]2 

.:l-'f- .. ~(232) 9.j 2:~ttj %¾ ;;za 9.j ii}~ 711 ° ]:§. Jil11t:! %(LSG' , CGl' , CG2' . USG') '3J. ~ <;1 nB1t:! %(222, 224a, 224b, 

226)9.J ~ttj% 0 l AJ-7] 7]~(210)9-J /,J--¥1?!61] 9?,jii}.7] PJ-¾ 9 ~9-- aJl~ %C·1, AJ-7] ;,J]o]s TIJ1it\%(LSG'' 

CGl', CG2', USG')9.j ~t!J%4 ii]--'j'-1?!%-f:- oJl4¾ 01~ 9 ~9-. 

[0081] AJ-71 7]¥!-(210) AJ-6Jl AJ-7] 7H7'"1r-(230)9.j ~-'j'- ~ttl¾ rr}c} -'f1.£ '?'!~5'1~ %"'a TIJ1it!(ACT') 01 BH~l~ 9 ~9-. 

£ 461] 5=.J-]-'8. llj-9} -go], ii}i..}9.j 7H-=f4'-(231) LH61l ~97H9.J %Ad TIJlit!(ACT' ) 0] 9}fJ:31~£ 0lzJ5'1oJ llH5;]~ 

9 ~q. £ 5611 5=.J-1-'8. ll}9} -go]-, AJ-7] %Ad TIJlit!(ACT' ).,g. AJ-71 AH .:l-'f-J::l .. (232)9.j ~ttj AJ-611 a11~1B A1ll 1jL 

i~Pa TIJ1itic242), AJ-71 A1l2 .:13f-.!!.,(232)9.J ~e!cl /,J-oi1 llH5;JB ;(-112 4'-%Aa TIJ1itic24s), '3J. AJ-71 ;1,ll -¥%Aa TIJ1ia 

(242)4 -cs,12 -¥%Ad lljj"@(248)¾ '?'!~ii}~ 7-111 lljj.E...lj!-(246)~ ±WW 9 ~i:}. AJ-71 A7ll, .A1l2 1r-%AJ lillW~­

(242, 24s) '3J. An TIJ1.E._-'j'-(246)~ 44 1:;:}£j11 %aj_¾ .3':Ww 9 ~11-. ~ 11.,.,.1 aiHJAi, AJ-71 ;;:in, -"-112 --¥-%,...a 

TIJll§.%(242, 248) ~ A7ll TIJl.E...lj!-(246)~ 5'.-'r %~~ ';'.}£~] %aj_¾ ±WW 9 ~9--

[0082] AJ-71 ",11 --¥-%"'a lI1liac242).,g. 71-&oJ~ ~~% 7J-aj_ 9 ~1:1-. 01~ /,J-~~ AH .:::13f-_cl_(231)9.J 7J-&oJ~ ~tl'161l 

7]<tlw 9 ~9-- AJ-7] .x,]l .:::l-'f-E-(231)9.j ~-'j'- ~ttl¾ ~~ ~~ ~Ell~ 9 ~9-- 0Hl rr}c}, o}4..s!.~ ~ MJ-9-l 

7ll 01s llllit! .::i¾(GG)9-l ~ttj% /.Jo]] llH~lB 7-111 1r-%"'J JLJlit\%(242) Aj- 0]61]~ Ljj.lj!- .:g-zi-01 ~9.j~ 9 9)9-. ;17] 

1 *~ ~'?'!iti-(252) 0] AJ-7] ;;:Jll 4'-%AJ TIBl§.%(242) AJ-019.J Ljj-'j'- i1-zl-¾ fH% 9 ~9-- ~ 1l_J-laJl61VI' AJ-7] All 

1 .lj!--~PJ TIJlit\(242).,g. /.J-7] 7]~(210)9-J /.J--¥'-B. /.J.Q.._so_ <;1~5cj~ llj-lq".lj!-~ ±WW 9 ~9-. o] 7cl-'i2-, /.J7j llj-£q-

1jL~ /.J-7] 7]¥!-(210)4 A1ll %-~ ~<;9_'9f(252) Aj-0]61] 7H;;zH~ 9 ~9-. 0]9} q-ci, /.J-7] 7--lll ljL:~pj ITJ11§.(242).,g. 

ll}£q--'j'-~ ¥. W"B}.7] PJ-¾ 9 :s:.. ~ q. 

too83J AJ-71 .x-111 TIJ1.E..-'j'-(246)~ AJ-7I AH -¥%,...a JLJ1itic242)9-J /,J--¥ ~t!J:ilJ- {liil-~ ~~¾ 7]-aj_ "i' ~11-. ~ 

1J.J-]ojl6JlAi, /.J-7] 7--]]l TIB.E..-'j'-(246)~ o}4..s!.~ ~ ~.9] ;17]1 lj'-%,,._J lljj1§.(242) Aj-0l6J] llH5;].5=1£J, /.J-7] ~ ~9-J 

;;:J]l --¥-%Ad TIBit\(242)9.j AJ.lj!-;1%2} i1-1i1¾ 013r-~ /,J--¥1i1¾ 7]-aj_ 9 ~9-- /.J-7] '11]1 TIJl.E...lj!-(246)9.j AJ--'j'-1?!9-J 

Bl?! ~.,g.. AJ-7] Ai]l -¥%Ad TIB1§.(242):?i /,J--9-1?!:?i B'B. ~..s!.9- 1tl% 9 ~9-. 

[0084] /.J-7] ;;:J]2 lj1-%AJ TI,~it\(248).f':- 7]%oj~ ~~% 7}aj_ "T° ~9-. 01~ {]-~~ A1]2 .:l-'f-.!!.,(232)9.j 7]%0,~ ~~61] 

7]'{!~ 9 ~9-. AJ7] Jil]2 1r-%AJ llHl§.(248)9.j ii}.lj!- ~ttj-t AJ-7] ;1-Jll 1r-%"'J li~it\(242)9.j AJ-ljL ~ttj.Q.._so_.lj!-E1' 

/.J-7] A]]l TIR.E..4'-(246).9] ¾{)% -S-J~ ':ii~.£ 01%~ 9 ~9-. 

roossJ ~ 11.,.,.1 ail61Vi. AJ-71 A-112 4'-%Aa TIBitiC24s).91 ~c!'l.,g. AJ-71 A-lll lj1-%Aa ]1~18c242):il} -1FJ-iiJ-111 AJ-71 A112 .:13r-_ti_ 

(232)9.j ~ljL ~ttj ".:H ~¥[- "@El]_so_ i@Aj~ 9 ~9-. 01 7cl-t-, ",:)-7] A]]2 .:::l-'f-_13_(232)9.j 6J ~ttj ~9.j A]]2 --¥-% 
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·-t:1%%"E ¾.1r='1lin ~{.g.J!2::fh %%Tolin fy~* [L-&, IE. %Tolin fy~* loivlo z ~{'L'y ~ 

til[;:i fy-@_~lR ~-tn llol!olY!'} lo~-@ if·~~ "-bib* FbThHn 3loltt-[FY ~-B--lo-ltt %~-&-~Tolin 3[olk ro.1r 

-f',[cg ~ %Thlln 3[olk Zltl' [L-&, '-&-& lo ·-t:ilb * ~[>:::Hfl 1:-:J [0%:::fofy~ Bil!2::fh -lolo ili %@.ltJI 3[olk Slk 

'Tolin fy~* Slk ll:oiV %Tolin 3lolk Zlk IE. Tolin fy~* Z[tl' lL-&, "2ot£l~~ ·tiw-%":E ¾-(£y ~-6lln fyffe 

~[fl ~-1:@%":E ¾fi-:'ilin Illl' lolo{Y %Tolin fy~,1, [LiV i'& %Tolin fy¾,1, lo-&-[o C ~'Ii" Ht S ~%llo[Y~ lo 

lb-@ if '-bof6l5lb~ -(Lllo[Y~ ~-(!?-%rt ¾,1,:'ii!n ~{.@J!2'.th %%Thl!n fy-@* lo TTi ThHJI fy-@* loHt s ki'-b [P600] 

• -l:iib * ~ lti-l.@l 0% {s-1'z: th t:z [,([,} lof,,: (892) rtt:i 3 lR IL-&--lz (8vZ) Thl!n f.,..-@,t, Zlti' !Liv • [¥Yao§. l>::: Hfl 

-(L(09Z).1r:'i[lll Iltl' lL-&, '[In lo ·-t:irb * ~-(L %tit.1riV ~£ 2of£ft:iiV ~(8vZ)Thllll fy-@* Zllr lLw ',!,& 

~-lilofz: %{}:& .1rtb lo(8vZ)Thl!n fy-@* Z[!-l'" [LiV ·ti.lb* ~J!2::fh 20[:z[LR ~'?lo l1:o(09Z),1r:'i[lll lllic [L-&, 

~(8vZ)Thi!n fy¾,1, Z[tl'." -b,:(l9Z)[a~ R,t,:i 3lR [L-&, -,!,~:,: ~-19--lo~ -~·{}:{le .1rtb lo(8tZ)Th[lll fy¾,1, Z[tr lL'.w [£6001 

'-bFo * ¾fl %iW£ lolo{y (l9Z)fl§.~ R,t,:i 3[f1 lLiV t,,:(8vZ)Thl!n 

fy-@* Zlk [.i'.K ~(99Z)-%tao kiV ·-t:i.Fo * -@Hl'.'.HL lo(99Z)-%tao [l:o[o-(y (8vZ)Bi.l!n fy¾,1, Z[!-;, t,,:(l9Z)!B~ 

R,t,:i 3[R lL'.iV ·-t:irb * {~dll".Ht lo(l9Z)tfc,.~ R,t,:i 3[R ll:o[o{y (8vZ)Thl!n f.,..~,t, Zl!-,,-{l':(89Z)R,{2 3[R [.,:'.-&, [Z600] 

"-l:i.Fo * 

-@.f?iH_g [1:of..,fft ~x -=a-~-fft Zlk lL-&, ·-t:ilb * ~-f,:-fh aof-2--fft Zltl" ~-(.@-(:e::~ li:o~-fft Ilk ~-1.@-f,:-fh lo%(:Xl)~r 

Thllll 3lolk [.,:'.-&, ~(89Z)[o{2 3lfl [.,:'.-&, "-l:i.Fo * ~l>:::Hfl [o(89Z)R,t,:i 3[R ll:oi'y (8vZ)Thl!n fy~* Zlk [.,:'.-&, [1600] 

·-t:iib * ~R -lo(vSZ).1riH£ Zlk [L-&, ~tc;-Hi:'Ht li:ot12-lo (.ZD'.))Thl!n 

3lolk tw Zl!-l' lL'.iV lo,1,-(.g.['g -~tti.1riV lo(SSZ),1,-f,:-tl". Il!;:' [L'.-&, "-bFo * Eb%i'n lo+~ B~¾ 2bY ~(vSZ) 

.1riHl'. Zlti:' {o(SSZ).1r-!Hl'. Ilti:' kiv ·1:1Fo * ~%tr %(vSZ).1riH£ Z[!-l" lolo-lv (8vZ)Th[lll f.,..~,t, Zl!-l" -b,:(.DSO) 

Thlln-3lolk [BJ:Y -Jnv TT'i ( ,ZD'.))%Thllll 3[olk 1w Z[ti:' [L'.i1/ 't,,:(SSZ),1,-&1:-l'. ll!-l" lolo-lY (ZvZ)Thi!n fy-@* l[k 

ILiV t,,: (.DSl)Thi!n 3[olk tai:Y ,1,-(.@ iB. (. EJ'.))%Thllll 3lo[k [FY I[tl'." ILi1/ -=a-(vSZ 'zsz)ThHniHl". t::tlolf-l [.,:'.-&, [0600] 

·-t:iib 

:'i* ~[Y:H11 fill:o-&-['Fl~ Ri lB. 1i:t,1r-(.@ '{{, lo(.DSO ',ZD'.) ',El'.) '.DS1)%Thi!n 3[olk [L'.-&, ~(tSZ '££Z)Thl!n 

{Hl'. t3lol~:1 [.,:'.-&, '~-B--!olo ·ti.lb * ~i~fh :'iaoiv %['Fl~ ~.fg lz:1-"?R t,,:(IJV)Th[lll f.,..~ [L'.-&, ~ %~~ 

ro(9ZZ 'Evzz 'ZZZ)%Thl!nfh~ kiV ~(tSZ 'ZSZ)Thllll-&~ t3lol~:i [L'.-&, '%'.Ii" ·-t:i.Fo * ~-&fh 20i"{,, %ti>-1r"t.@ 

lB. %tit.1ri9. ro(.DSll '.ZDJ ',IDJ ',DS1)%Thlln-3lolk [L{'y ~(vSZ 'ZSZ)ThltnB,k 1-::tlolf-l [L-&, ·ti.Fo ~, ~ 

Hi:'Ht lo(vSZ'ZSZ)Thl!nfdl'. l-::tlo[~1 [l:o[o-(y (.:)SO ',ZD'.) ',ED ',DS1)%Thltn 3lolk lL-tV {l':(lJ\f)Bi,[lJI fy~ [L-&, [6800] 

• -b Fo * -@R t,,: ~ ~tb lo.1r 

{vi'¥ lo(8vZ)Thi!n fy-w,k-Zlt,,-[Li"{, ~Wt~ lo(09Z),1r:'i[lll I[!-;, [L-&, • -Pib * ~-(L %tit,1r.g,-~½lo %tit-,\'.-1:l':tit 

.1riV lo(8vZ)Thl!n fy-@* Z[!-l'" li'.iV ~(092),1,--:=,l[JI Ilk [L'.iV ·-t:i.Fo * ~[Y:[fl -(L(09Z),k-:'il!n Ilk li:o.1r-t9. lo(8vZ) 

Bi.[lll f.,..-@,t, Z[tl'." [L-&, ',!,& ~-(.@lof:c {Hz:¾ -&-tb ll:otb (ZSZ)Fi.-½r Z[tl'." !Liv [o(8vZ)Thllll fy-@,1, Z[ti:' [.,:'.-&, [8800] 

·-t:i.B&l!-l' -ld"£:::f ~til[;:i 

fyffe~lR B-wt£~ ll:o{§[:z~K 't,:i-tn ll:o[o '-bFo * ~%t£ ll:oiV -l.i\:IL [0%:::fofy~ ~tilln ~r:'>iFl* li:olo iB, 

%Th[lll fy-@,1, ~-fil l:-:1 'twalo ·ti.Fo * %.f2 [dot£*~ lo~ ~le;-~& [L-("£ [.g.~~ lo(8vZ)Thl!n fy-@-ilf Zl!-l' 

-b,:(ZvZ)Thlln-fy-@* Ilk [L-&, 'kt:i-tn ·tirb * ~"VR 2-o·[:z[LR [1:o(ZvZ)Bi.Hn fy¾,1, l[l~ [L'.iV :'120~ ~ 

-(.@~';;sR -b1:tit.1rK lo(9vZ)-k:'illn-I[t,,-[Li"{, -=a-tit.k--l.@ lo(8vZ)Bi.Hn: fy-@* Zlk [Liv • -i,& .:;Hi[Y:H11 li:otb (IJV)Th 

[lJI fy~ [L'.iV -(L(9vZ).1r:'il!n I[li-:-[L'.iV 't,:i-tn li:o%llo[Y~ lo~ffe if '{7.f."C ·-t:i.Fo * %t';;l [z:{.@[0% [o-!gR l-"o 

t,,:To[lll fy~,1, Zltl' lLiV 'aolc;-fy~ ~:'i.p: %1i:t-ki9. ~£ 'p:t[,:{i -s-n& .1rtb ~Bi.Hn Fv¾.1r I[ll'." !Liv lo~ 

-lo{fl W-~iV ·tiw-:[ofol5-!_gl} R~ loti,_,1,-1:@ loThl!n fv~,1, Z[!-l'" t,Iti,_,1,.g,-loTh[lJI fv-@.k-I[[l'" [L'.-&, ·~bYH.<?-ft 

[Llc;-~fh 2o[£[LR lo~ ,1,:'i[lll Iltr loTh[lJI fv-@-k Z[ti:' -bIThl!n fy~* l[ti:' !LiY 'ao~ll:i::~ ·-t:ilb * ~~R 

2ot2li'.R lk{.@[0% t,,:(zvz)To[lll f.,..~,t, Ilk (L.g,-~(8vZ)Thl!n i°v¾.1r Zlti' [Liv [lglo l1:o(9vZ)-k:'il!n Ilt'-[L'.-&, [L8ool 

·-t:i.Fo * ~~R 

-li1:tit.1riV lo(ZvZ)Thl!n fy-@* l[tl'.'. (L-&, ~'Ii"/lB, 1i:t-kiY lo(9vZ),1r:'ii!n Ilk [LiV lo ti>-1r"t.@ loC8vZ)Th[lJI fy~½ 

Zlk [L'.-f'y ·~.gft ¾lo "-(:ll6 * ~~fh 20E£lLR -(i!"(ZvZ)Thlln fy~* Ilk lLiY -=a-rntz)ThH:rr fv~,1, Zlll'. [L-&, [9800] 

"{:J.[6 :"t* ~fy['/;,. ~3,),~,: 

%-V:& -&-tb [L-&, ~(8tZ)Thi!n fy¾,1, Z[ti:' [LiV '~-B -lolo ·ti.Fo * 12:"rb-~..: Hl?-lo [l:o(v9Z){afh& R% Zlll'. ~ 

{},& ½tb ~[3-lo~ [lglo l1:o(8tZ)%Th[lJI fvir.1r Zlk (L.g,-·ti.lb* ~loF:c [o{}:-& .1rtb [lglo l1:o(8vZ)%Th[lJI fy 
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[0095] 5=. 4, _5=. 5 ~ 5=. 6a LlAl _5=. 6k~ %3':"8"}0:j, ~ '&'l39.J t:}-e 1l_J,joJ]6JI rr:}-e tl]~1&1-J PJ]S'...~ :±?:}9.j ~,PJ 13J-~ 
0 ] ""1<§-'E:!t:}. 5=. 6a i..J1Aj 5=. 6k-c 5=. 461] 5=.J-.1'8 I- I'-:;)· rr:}c} e}jt} !:l]~1PJ Pl]S'...~ 5:;,;}Qj :g-::<j B\'!S,.~0 1 
t:} . '3't .l,7 , "~ 1:/3 -fi i..J1 -§-,'°':- ~ 1f- ;,J c'f~- -'T" ;J t:} . 

[0096] 5=. 6a~ %3':"8"}\1. 7]~(210)¾ A1ll 5=.~~9.j 5=.5fl..§._£_ 5=.~-8"}0:j ~ q;JQ:j¾ ~1-Jt}t:}_ "-J7] ~ q;JQ:jQj "-Jlr-~ 

-Cs1J2 5=.~~.9J 5=.'ti..§._£_ 5=.~f,}O:J -§-% :±.Q.~ ~<2:ic212)¾ ~,,clti-LJ-. "cr7J :g-% :±.Q.~ ~<2:ic212)2J "'J-1/1-\1.§:­

"'J-7! 7]~(210)9.j •i:J-1f-1a.Jlt %~~ -'T" ~t:}. 

[0097] -'J-7] 7]~(212) "-J61l ciJ]!:l] 7]A-j aj'?iITH1iiC221)¾ ~AH}t:}. "-J-7] ciJ]tl] 7].A-j aj'?irrH~i(221) "-J-61] ,,111 ~PJslJ-~ 

(SCl):il} ;:,Jll ciJ]tl] 711°]..§..z} aj'?1IiHq~(221, 223a)¾ ji)_t:H_£_ lfr~ ~¾tl-t:}. "-J7] Ai]l :§:1;,&"t~(SCl):il} .AJ]l ci!l 

1:l] 71] 0 ]..§.{l- aj'?irrHq~(221, 223a).f!:- %'-'Ht} ~Zj- 3':zj_6jJA7 }']_£_ t:}-e ~Zj-cJ¾ ;!--c -lHrn_£_ "@.-lcJ~ 9 

q)t:}. -:~1-~- ~'"'1. "-J-7] AH :§:jA&"f~(SCl).f!:- 7,d~f4"~_£_ "§--"J~.:i:L, ciJ]!:l] ;;sJ'i'irrHq~(221, 223a)s":- {}~Qj-~_£_ 

t@"-J ~ 9 ;J t:} -

[0098] 5=. 6b~ %3':"8"}1a.. "-J7] A!ll :§:jA&"f~(SCl):il} A1ll ciJ]tl] ;,J]o]..§.{l- aj'?iTiljq~(221, 223a)¾ opiJ1-J ~Zj--8"}0~, -?} 

7] .AJll :§:lJ,&slJ-~(SCl) '3'l A1ll ciJ]!:l] 711°]:§.{l- aj'?1rrJlq~(221, 223a)¾ 'l:1-%-8"}-c ;:,J]l .::i-'f-_t:l_(231)7} t@,,cl-'E:!t:}. 

-'-J7] A1]1 .::1-'f-_!!_(231)-c A1]1 BJTI"cf¾ rr:}i:c} '?17&-~ 9 ~t:}. "-J7] ;<1]1 tlJTI"J,'°':- y~61] '<>H"ir~ 9 ~9--

[0099] "-J7] A1ll .::1-'f-_!!_(231)-c 7]%o-J~ qc!J¾ 7}7,d "r ;}t:}. ~- {l-7] A1ll .::1-y-_!!_(231)9.] q~¾ ~9.]"5"}-c -'-J7] ;,;4]1 

:§:lJ.&s_j-~(SCl) ~ .AJll oJ]!:lJ lll 0 ]..§.{l- ;;sJ'?1TIJlq~(221, 223a)9.J ~'c!J~-f':- "cr7] 7]~(210)QJ "-J1f-1il.QJ ~-;:!_c, _ _£_1j!­

E.i 7]%o-J~ 9 ~t:}. "-J7] A1ll .::1-'f-_lcl_(231)Qj q~ 0 l "-J7] 7]~(210)9.] -'-J1f-1il.9.J ~-{-i61] r:JM 7]%o-J~ 

~5=.-c, ~%-'E:! "-J7] .AJ]l :§:1},&slJ-~(SCl):i!J- AJ]l ciJ]1:l1 ;,JJ 0 l..§.{l- aj'?1:;,Hq~(221, 223a)9.J -¥-7J]l61I l:l]aJl~ 4- ~t:}. 

-'-J7] .AJ]l .::J.-'f'-_!!_(231)9.] ~,>cJ;..J, _.,_J7] :g-% :±.Q.~ q;jQcJ(212)9.] ~lj!-5=. '®-JJ]l ~zJ-.5clo-J. "-J7] ~ ~Q:jo] .::c½~ 

9 ~t:}. 

[0l00] 5=. 6c~ %3':f,}'i'l_, "-J7] .AJ]l .::i-'f-2(231)QJ qc!j _.,_Joi] -"1ll 1f--'~r.-lcl'4"(241) 0 1 "§1-J~ 4- ~t:}. "-J-7] -"'lll ljL-~--"clslJ­

(241).f!:- -'-J7] ;,;4]1 .:1-'f-_!!_(231) 9-] ~ c!j -'-J-61] "@AJ ~ 9 ~ t:}. 7'-;'\J] ~ _<) _ _£_, -'-J7] ;:,J]l .::1-'f-E..(231)~ ~c£: ~f,} lll 

~-c Jfr.5=.;'\Jl sq-0 1 ,~pJ~ 9 ~t:}. -'-J7] t.'.}5=.;'\JJ 8-J-s'"':- u~~ Jfr.5=.;,JJ %~ .:E-c t:}~~ Jfr.5=.;,JJ %~¾ 3'.:W~ 4-
~LJ-. "-J7] \l}.5=.;'<1] 8f _.>.JQJ "-J7] -"1]1 .::l-"f-E..(231) 1..]161] ~Jt!]o]l,77} '~J--'·cl~ 9 ~t:}. "-J7] ~s,j]o];,i-c -'-J7] ;:,J]l 

.::i-'f-2(231) ~ \ll:5=.;,JJ slJ-9-l qc!J¾ :2.¾ 4- ~t:} . .rHL "cr7] ~i.il 0 1Ai-c "-J7] 7]~(210) "-JQJ _.,_J7] Jfr.5=.;,Jl sq­
QJ ~lj!-~ .::c½J,Hl_ 9 ~t:} . .::c½-'E:! "-J7] \ll:5=..:iil] slj-9.j ~-¥-~- ~zj-f,}O:j, "-J7] ;,;4]1 .::1-'f-_!!_(231)9.] qc!j "-J-61] Ail 

1 lj!-~1-Js'j-(241) 0 ] t@--"J~ 9 ~t:}. 0 1~ q-~, "cr7] 7]~(210) "-J-61] "@--"J-'E:! -'J-7] Jfr.5=.:i!] sq-.g. A1]7-j"8"}-c 1?-';J.f!:­

J.f,t~ 95=. ;}t:}. 0 161] QJ15] "§1-J~-c "-J7] A1]1 ljL~.->cJi;>.]-(241).f!:- _.>.J7j 7] 'tl:-(210) "cl-61] llH5<].5cl-c B}i:q-lj!-~ c£:'®­

~ 9 ~t:}. 

[0101] "-J7] A]]l .::1-'f-_!!_(231)~ iH-'f--c -"1]1 %~ aj'?islj-(252) 0 ] "@--"J~ 9 ;Jt:}. 'cl-7] A1ll %~ aj'?i"f(252) 0 ] _.>.Jljl-'i'l_ 

£-. £!"-J1f-QJ .AJl 1 oJl BJ lll O l :§.{l- aj '?1 rrH q(223a) 9-J "cr1f- 'i'l.li!. t:} ~.g. "-J1f-1il.-:it -?!-5=.~ 1VJ ~ 4- ~t:}. 0 1611 9-J 
"'H, "cr7l -"111 .::i-'f-_!!_(231) 9-J _.,_J1f- q c!J 9-J ~ 1f-7} .',::,½~- 4- ~ t:}. 

[0102] 5=. 6d~ %3':"8"}1a., "-J-7] A1]1 .::l-"f-E..(231)Qj "-Jlj!-61] ;:,J]l ITJlE..lj!-(246)7} "@--"Hl_ "r ~t:}. 7c)-7] A]]l TiljE..lj!-(246)-c 

-'-J7] A1]1 .::l-"f-E..(231)~ jH-'f--c Jfr.5=.:i!l slJ-¾ "{ij.l-Jt} ~- _.>.J7j 1t}-_5=.j-ll slj-9.j ~lj!-~ A1]77f,}O:j "@.->cl~ 9 ;Jt:}_ "-J 

7! J;l!-5=.~l slJ--.':':- £l"cl-1f-QJ A1]1 ciJ]l:l] ;,Jjo]_§_{l- aj'?iTiljq(223a)o] .::c½~ u:Jl~}Al A1]7J~ "r ~t:}. o] u:Jl, "cl-7] £1 
,,.,J1f-QJ .AJ]l oJlBJ 7Jl 0 1..§.{l- aj'?irrJlqc223a) _.,_JQJ -'-J-71 ;,;1]1 1f-~.->cJsq-c241)S=. w~l A117J~ 4- ;Jt:1-. 0 1611 QJ"'H .esi]l 

lj!-~--"d ITll q(241) 0 l "@--"J ~ 9 ~ t:}. "cl-7] A1ll ITll E..lj!-(246) 9-j _.>.J-1/1-1?1-& "-J7] Au ai] 1:l] ;,J] 0 ]..§.{} aj 'i'i Till q (223 

a)QJ "cl-1f-1il.:v-J- ~'1i1¾ o]~ 9 ~t:}. "-J.7] ;s:J]l lfR~-1f-(246)9.] "-J1f-1i'-l.9:. "-J7] .AJ]l lj!-~--"J ITJ1~(241)9.] -'-J--'r-'i'l.4 

i'-1a.-& 0 1~ "r ~t:}. "-J7] A1ll TiljE..lj!-(246)-c _.,_J-7] ;,;1]1 -9'-~-"d rrJlq(241):il} %~TI J;l!-5=.~] %7.'l¾ 3'.:'®-~ 9 

~1t:}. 

[0l03] 5=. 6e~ %3':f,}\1, "-J7] Al]l :§:lJ,&slJ-~(SC.1) '3'l Ai]l oj]!:l] 7s'l.'?1rrJlq~(221, 223a) 0 ] lf11E.i1cJ-'E:!t:}. 0 161] 9-J~. Ai]l 

;,J]o]..§.Z} 7,tl'?:llf11~-l~(224a) ~ 7];,;-j aj'?1ITJ1~-l(222)o] "@"-J~ 4- ~t:}. "-J7] ;.]]1 aj_'?:]ITJ1~~(222, 224a) 3J Aj]l 

:§:jJ.&QJ-~(SC1)9.] qlc!j~61l Qj~ ;<1]1 :§_,gl_.7,](255)7} 1.9J~ "r ~t:}. "-J7] ;,;1]1 _§_,g}5<](255)-c "-J-7] A1]1 .::1-"f-E,. 

(231)7} '?1~-8"}-c 13J~:il} .:;rJ~Jtl- 1oJ--,,J~_£_ '?1.:;sJ~-c .::l-'f-2 "@Ell~ "r ~t:}. "-J7] ;,;1]1 aj'?1rrJlq~(222, 224a) 

~ 'll]l :§:jJ,Jslj-~(SCl).91 qlc!j~-,2_ "-J7] .AJ]l ..§.,g}5<l(255)61] 9-]~ .::c½~ 9 ;}t:}. "-J-7] ;,;1]1 ..§.i@;;,;](255)-c 7]% 

o-Jz-l qc!J¾ 7}~ 4- ~t:}. 
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[0104] £ 6f~ %c:?:"8'}'?l_, ,,_J-7] A1ll §.ifil;;,.1(255)61] .:,:.½-'8_ ,,_J-7] A1]1 _:g:J;,Jtq-%(SC1) 0J A1l7-]-'8.4. 0161J .9.]i>H, ,,_J-7] A1ll 

;,jJo1sZl- aj"i'l_ujjltl_%(224a) .A}oJ, ~ ,:tj"8'}1f-.9.] A1]1 7J]oj§.:j- aj"i'l_ujjltl_(224a):il} 7J;;si aj"i'J.:rrHltl.(222) .A}ol6JJ A1]1 

~ i'-Zl-(255u) 0J ,~p-J~ "'r S(Jt+. AJ-7] AH lt] i'-Zl-(255u)~ ,>.J7J ,(H 1r-%Aa ujj1tl.(242)9] ?,lc!j91 1d1r-7} .:,:.½ 

~ 4- S(Jr.:J-. ,,_J-7J .-\1]1 lt1 i'-TI(255u)91 2~M:M .9.]i;jj ,,_J7J 7lJ 0Js{l- aj"i'J.:rrH1tJ.%(22-fa).9.] ,12{. "8'}.!jL'?l_ 1:Q ,,_J-7] 7J 

A7 aj"i'l_ujj~:1_(222)9] ,,_JljL'?l_ 01 .:,:.'\½~ "T ~4. 

[0105] ,>.J7J Alll .§_ifil;;,.1(255) ~ A1ll lt_l i'-TI(255u) LJ161J r:11°1E1 ;;spJ-ujjltl_.9.] A1ll ;;s-j"}}.lj'-(233)7} '{§Aa~ 4- ~4. ,>.J7J 

EJ] 01E1 ;;s-j"}}:rrH1tJ..9.l A1ll Aj.AJ--¥-(233)-1= ,,_J-7J A1ll §.ifil.:>.1(255) '3,I A1ll lt1 i'<d(255u)% ~3':'Q"8'}71J 1i;!% 4- '1)4. 

AJ-7] Ell 0]E7 ;;sf"·J-TI!lltl..9.1 Au Aj.AJ--¥-(233)-1= ~4-91 14-% 3':%W 4- ~4. 7'--"IFJ.Q.£, AJ-7] EJ1°1E1 ;;spJ-ujjltl_9.j 

.-\1]1 ;;s-J~-¥-(233)~ 1iJ/.J"8'}-c -3H':. AJ-7] 7-l]l 4%.AJ TIJlltl.(242)31} {)"8'}-c E7 g l¾liicloJ~ t@/.J"8'}-1= ~ .· AJ-7] Eh{ 

l¾lli=:.loJ ,,_J-611 ~"8'} 7,pJtq-~- t@/.J"8'}-c -3~ '3,I ,>.J-7] ~"8'} A-j~tq- ·'i:l-611 ~£7d l¾lli=:.loJ~ '{§-~"8'}-c ~~- £%W 4-

'.U4. ~ 1:1),1cij1oiP-i, ,,_J-7J E-Jg llJli=:.loJ-1= <t7J ;;1111r-:~Pa TIJJ1t1C242)QJ .:,:.½B ?,lc!j-& ,:,i-~),1~ wa~ 4- ~ 

r.:}. 

[0106] £ 6g~ %c:?:"8'}'?l_, ,Jc)-7] -~11 .§_i;fil.:,.1(255) '3,I .-\111 lt_l i'-TI(255u)% j;A-9--1= 7ll 0]s12)-(GL) 0l '{§,la~ 4- ~t:}. ·'i:l-7] 

711°1§."{(GL)~ £~-'8. <fr£~] %~. ·€-4f .:E-1= ~~~W-¥-% ¥..%~ "T ~4- ,1J7J 711°].§..12)-(GL).9.] ,,_J--¥-'?l.~ 

1!J'£!-~~ 'T '1)4. ,,_J7J jfJ '£!-~J.l, :f-PJ--¥-.9.l 711 o]_t=:_{1- 1l. "i'l. TIil 1tl_ (224a) .9.] ,,_J--¥-1?1. ,,_J-61J t@/.J-'8_ ,,_J-7J 711 °1 E-j ;;s-j7.J­

:rrH1tJ. QJ i!ll ;;spJ-1jL(233)7} A1l71~ 4- ~4- 0161J .9.]i;Jl, ,1c}7J A1ll ujj£1f-(246) ~ ·'i}7J :tj,,_J-ljL.9.] 711°].§..{l- aj"i'l_ 

12)-(224a).9.] ,,_J-ljL;'l_o] .:,:.½~ 4- ~r+. 

[0107] £ 6h~ %c:?:"8'}'?l_, ,Jc)-7] 711°1.§..12)-(GL)¾ -6jZj-i>}o:j. Alll 7JJ 0ls TI!lltl.%(LSG'' CGl' ) 01 t@,Ja~ "T ~4. ,>.J7J A1ll 

71J 01s TI!lltl.%(LSG', CGl')~ ,>.J7J 7]]1 lt1 i'-TI(255u) LJM ~ff-1'>}-c ,>.J-7J 711°1:§."{(GL) ~ 4- ~4- AJ-7] A1]1 

7J]o1§. ujjltl_%(LSG', CGl') %- ,,_J-7] 7]A] aj"i'l_ujjltl.(222):ilj- j;J"8'}1f-.9.] ;,J]o]§.{1- aj"i'l_ujjltl_(224a) .A}oJ.9.] 71]o]§. ujj 

ltl.(LSG' )~ "8'}.ljL ~lfill 711°Js ujjltl_(LSG' )~ 4- ~r.:}. ,,_J7l 71] 0]§.TI 1l."i'l.TIJlltl.%(224a) .A}0J61l '{§/.J!r1-1= 711°]§. 

TI!lltl.%(CG1' )~ 1ll_ 71]o]s TI!lltl.%(CG' )~ 4- ~r.:}. 

[0108] AJ-7] .-\111 .§_ifil;,_](255) LJ161J A1ll %~ aj"i'J.12)-(256)0] t@/.J~ "'r ~4. AJ-7] ;1111 %~ 1i"i'l."f(256)~ ,Jcl-7] fti·'i}.lj'­

.9.] 711°]§.TI aj"i'l_ujjltl_(224a) 3'l AJll ujj£.ljL(246).9.] ,,_J-¥-1,1%01 .:,:.½~ ujj~}.:z] .1IJ'£!-~~ 4- ~4-

[0109] £ 6i~ %c:?:"8'}1,'i, ,>.J7] £ 6h9.] .:Y-c:?:% ,,.,Ml A1]2 :~P&"f%(SC2) ~ 7.]12 oj]Bj 7',=j_"i'l_ujjltl_%(223b. 225) 01 .iiir:H£ 

~%~ "T '.U 4. ?}7] A1l2 oJJ B] aj "i'l. TIil ltl.%(223b, 225)-1= ,,_J7] :§:j/.& "f%(SC2) .A}o l .9.] A1]2 oj] BJ 711 ° l §..TI 1J. "i'l. TIil 

1t1%c223b):i1J-. fti,,_J--¥-.9.l ;;112 :§:J"'&121-csc2) ,,_J-21 ojJBJ ,,_J-¥- 1J."i'l.TIJJ1t1c225).Q.£ +"a~ 4- ~4- :11"8'}-¥-.9.l ,,_J7J A11 

2 :§:j/.J12j-(SC2)~ ,,_J7] ,:t],1c}.lj'-.9.] 711°]§.{l- aj"i'l_ujjltl_(224a) ~ ;1111 ujj.!=_ljL(246).9.] ,JJ-¥-'?l.%34 {)W 4- ~4. ·'i:l-7] 

;;1]2 _:g:J1-Jtq-%(SC2)4 A1l2 oj]B] aj"i'l_ujjltl_%(223b)~ Ai£ 4-E: -614 ~~BJ~ ~-1= %~%£ '{§/.j~ 4- ~4. 

[Ol!OJ ,>.J7J ;11]2 .:§:jl-&tq-%(SC2) 3'l A1l2 oj]Bl aj"i'J.n:H1tJ.%(223b, 225)% tl-¾"8'}-1= A1]2 .::I-'f-!!.(232)7} '{§AJ~ "'r ~4- ,>.J 

7! A1l2 .::I-'f-!!.(232)-1= AJ7J A1]2 :§:J/.&12)-%(SC2) ~ A1]2 ojlB] aj"i'l_ujjltl_%(223b).9.l ?,c!l%61l .9.]i;jj Aj.9.]~-1= 

?,c!l:i't. AJ-7] A1ll ujj_c=_J,L(246)61J .9.]8Jl ~.9.]~-1= B}st% ¥..~W "'r ~4- ?}7J A1]2 .::I-'f-!!.(232).9.] ?,c!l~ 7]%61 

~ "T ~4. 

[Ollll AJ-7] 7-]]2 .::I-'f-!!.(232)-1= ,Jcl-7] A1ll .::I-'f-!!.(231).2]- ,>.Ji>}£ "i'l.~~ "'r ~4. ,>.J7J A1]2 .::I-'f-!!.(232)-1= ,>.J7] A1ll .:I 

-'f-!!.(231).2} -'§'5~~ BJ--a-J, ~ .. -\1]1 BJ-15J.Q.£ "i'J.7.J-~ 'T ~t:}. ,>.J-7· ;:(111 .::I-'f-!!.(231).2} A1]2 .::lf!!.(232)-c i>}L-} 

.9.] 7f=r'-1r-(230)~ -=?-AJW 'T ~9. 

[Oll2J AJ-7] ;11]2 .::lf!!.(232) LH61J ~12 -¥-tPJ TIJlltl.(248)0] '{§/.J~ "'r ~4. ,Jc}7J .:'11]2 1r-%AJ TI!lltl.(248)~ ~~~ ,>.J7J 

A1ll -¥-%.,,_.J u:Jlltl.(242)4 %1d~t eJ~oiJ .9.1-,,H '{§,ls~ 4- ~4. 01 78-9-, ,,_J-71 ;11]2 -¥-%.,,_J u:Jl~-1C248)01J .9.18Jl -11.9.l 

-'8_ LJ11f- _:g-{} LJ16JJ .-\112 %~ aj"i'J.12)-(254) 0] .s;:pJ~ "T ~4. ,Jc)-7] A1J2 %~ 1J."i'J."f(254)9] ,1c}1f-1,1i~ ,1c}7J oj]BJ 

,>.J-JjL aj"i'l_ujjltl_(225).9.j ,>.J-JjL~.!i!.4 '5!-711 -'fl;,_]~ '°T 5(}4. o]9t ~i=:.j, ,>.J7J A1]2 1r-%/.a ujjltl_(248)~ ,>.J-7] ;\]]2 .::1 

3f-!l_(232)~ j;R-9-5=.~ i/PJ~ 4-5=. <1)4. 01 7!:l-9-, ',}7J ;;112 .::r-'i'-!!.C232) LJ161l A112 ¾~ 1i"i'l.12J-C254)~ t@,,s~ 

.:z! f'l-% -'T 5() 4. 

[0113] ,>.J7] ;\]]2 1f-%/.d ujjltl_(248).9.j ,JJ.ljL6Jj A1]2 ujj£.ljL(25Q)7} '{§/.J~ '°T ~4. ,>.J-7] ;\]]2 li~£1f-(250)-c ,>.J7] ;\]]2 1jL 

%/.d ujjltl_(248)9j ,Jcf4.9.l ~6JJ t@/.j~ '°T ~t:}. ,>.J7] ;;1]2 1f-%/.d ujjltl_(248)o] LJ14 -i§'-{1-% 78.9.]"8'}-c 7!:l-'f-, ,>.J7J 

A1l2 ujj£.J,L(250)-c ,>.J7] A1l2 1r-%AJ ujjltl_(248)61J 91i>Jl 7/l.9.l~-1= LJ1-¥- -t,'-;1% '<H% 4- ~4. ,>.J7J A1l2 ujjE.-lj'­

(25).9.] ,,_JJ,L~-& ,,_J-7] 7.lJ2 1r-%.,,_J ujjltl.(248).9.] ,,_J-41?1. ~ ,,_J-7J oJlBJ ,,_J-ljL aj"i'J.lfHltl.(225).9.] ,,_J--¥-'?l.4 -N-~ g_ o] 

~ "T ~4. 
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[01!4] £ 6j~ %±"8'}'i'!, "'J7] .:s1]2 §jJ.Jj12.j-~(SC2) ~ .:s1]2 aJ]tl] aj<;,1iljj1i'1~(223b, 225) 01 iljjEj';3~ 9- '.Utf. 0]61] 

sJi>H, 7'll2 aj<;,1iljj1i'1~(224b, 226) 01 1.J.j~ 'r '.Utf. "'J7] aj<;,1TIJJ1i'1~(22..:b,226).g. nHE1La'8 "'J7] 7'll2 .§:jJ.J12.j-~ 

(SC2) A}0]sj .:s1]2 711°].s.{} ~<;>l,iljj1i'l~(224b) ~ ~"'Jlr-sJ A1]2 §j.J.Jj12.j-(SC2) "'JsJ 'il--'f- ~<;1rrR1i'1(226).Q..~ 7'-.J.j 

~ 'r '.Ur+. 

[0115] "'J7] iljjEj'.361] sJi,J1, Ail2 .s,i?];;i;](257)7} 1.J.j~ 'r '.Utf. "'J-7] 7'112 .§.i:]~](257)-c "'J7] .7<]]2 aj<;1D'.]]1i'1~(224b, 

226):il} iljjE713 '8 .:si12 .:§:1 J.Jj12.j-~(SC2)Sl ~JJcj~-f: .:i:.½Al ~ 'r '.Ur+. 

[0J!6] £ 6k~ %±"8'}'i'!, .:i:.½B -';}7] .:s1]2 §jJ.Jjelj-~(SC2) 0] Ai]7i.5cloJ, .>.J7] ~'?iilll1i1~(224b, 226) A}0]61] .7<]]2 ~l t!­

{}(257u) 01 1 1a~ 9- '.Ut:t. "'J-71 :sl]2 1tl '6'-{}(257u).g. 'J-7] A1]2 -'f-~..,_j D'.]]1@(248)sj ~JJcj ~ "'J-7] A1]2 ~'?iTI!l 

1@~(224b, 226)sj "'J-lr-'i'i~ ~ -8'}-'f-'i'i~¾ .:i:.½Arn 'r '.Ur+. ~'8'H-QJ .,i12 1tl tI--{}(257u).g. 'i:l-7] ~"'J-¥-QJ Ail 

1 71] 0].§.{} aj<;>l_»H1@(224a)sJ 'cl--'r-1i'l.% .:i:.½Arn 'r '.Ur+. 

[0ll7J "'J-7] Al]2 ~?]7<1(257) ~ A1]2 1tl 1!-{}(257u)% ~\-c E1] 0]Ei Ai_;;g-D'.Jl1i'lsJ A1]2 Ai_;;g--'f-(234)7} 1.J.J~ 'r 1111. ~}.-

7] lcJ] 0]Ei AfAJiljjl;@sj Ai]2 AiAJ-'f-(234)-c "'J7] lcJ] 0]Ej AiAJiljjl;@Qj ;s.l]l AiAJ--'f-(233)9} %~tr BJ-'fl61] sJiiH 1.J.j 

~ "t '.Utf "'J-7] lcJ] 0] Ei ;s1,;;g-D'.Jl1i'l Q.j AJ]2 APJ--'f-(234)-c "'J-7] lcJ] 0] Ei Ai_;;g-D'.Jll;@sj Al] 1 APJ--'J'-(233)sj -'cl-4'-'i'i :V} 

~1! 'r '.Ur}. 
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[0057] £ lei~ {}-s:f>}li11, 4'.3] 5<]\§i--&-(103)E'J 1..]11::l'j2, u::}2} Z!~~O, %.E. 6@,(lO)_g ~-::: A-l]l l:JJi.7.P:Jelf(l51)4, .0,i] 

1 AJ_~_7-p:JTJ./-(l51)_g ~-c- ;(-j]l \3}£5:lle'f(l43)_g ff:j."-J%l- 'T ~r:-} . .A-lll AJJi.7-P:Jc!f(l51)t £}~71-'cr~.3[ .:g;:.~ ~ 

7}"6"~3r*;~_c:,_s.. l:l]iiL~ ~t \·'-'il~ 7}.7-19 f>}.lr- ;<h1041)-31J- ~~s)",:: BWBt .:g;:.t r::.}%-e'f -=?-s:s.. 1~PJ1l "'r 

~.Q.i=tj, 0 1611 tjj'5]~ £ 2aoJ],,>.-j AJAJlf>l ,,~'l~~i:::.J-. ;(-lll \3}£;<1le'f043)~ £}~71--'c}~.3[ .:g;:.~ ~A}'~-~~l-*13.Q.s.. 

\3}£J;1l, 7}~ r:-}~~ .:g;:.t B~AJ 1Ji:c]fg. ·;;"3rf>}0 1 ff:l."-j%£ 9- ~i:::.J-. -~Z!~ll(all: SiOx)~ ¾X!·f>}0 1 A-l]l \3}£3;1] 

e'f043)_g ~-l=- tjj;;,1ls..1J.f:. -¥-:ill~ ~-l=- 6111l 0 1,,..ie'f09o)_g c-j ff:l,,,_aw 4' 9Jr::.} 

[0058] £ le~ %s:f>}li11, 61Ell 0 ],,>.7elf(l90)4 Alll ~£:'k1]c!f(l43) ~ ;(-j]l ~Ji.7-FJ-c!f(l5l)_g Jr]1E-l\:JW 4' JJ.i:::.J- . .AJ-7] Jill 
E-j\:J61l .9]'5R ;;(111 \l}£J;1]i:i:.r(l43)-31} .A-lll 7;g.!i.7-FJ-Bf(l5l)t 4'Zl ;<]'g--&-(103)91 1..]11::l'J61l ~~~ 4'Z1~ ff:)E]s.. '5'.§ 

-"'a~ 4' ~i:::.J-. 61EJ] 0 1,,._1c!f(190)t ;(1171~ '4'- ~i:::.J-. 0 }%-cl, --'c}-71 ll]E-J'cl ~"'.s-fr ¾'5] fi}--'r- ),]\"J(l4l)E'l --'c}~_g 

.@-~fi] .'r:.~-A]7]c 7]-=?-¥005)7} e,pcJ~ y ~i:::.J-. ;(111 AJJi.;<:pr:Jcq-(151)~ £ 2aoJ] £,,>.]~ l:l}S>} ~ 0 1 ~.'-i'.. 7d~ 

Z!e'f(l5la), E~~Z!c!f(l5lb) ~ E4\§i~Z!c!f(l5lc) %61Vl W-¥- .:g;:..g- .£.-'¥-~ .¥.WW y ~i:::.J-. --'c}-7] Jr]1E-l\:I i!­

AJ.Q.s.. 7H-=?-¥(105)~ ff:J--'8-fi}-c- ~oJl -cfl'5],,..1-l=- £ 2a 1..)17-l 2e61l,,._1 --'cr,,_ilf>l -'-f~~i:::.J-. 

[0059] £ lf;"; %:3':::fi}T-B_, 7H-=?---'f-(105)~ W-¥- ~-f.- .@-~f>l ;<]-'f-9 ftj]l \3}£3;1lc!f(l43)g_ uJ-4 4'Z1 Z!AJ-~o-i %.E. 6@, 

(10) _g i;:1-c- {I 'i:! C7 ff:1-9-] ;(112 \3}£>~11 e'f(l45) 4. {[ ~ C7 91 1..)1¥ ~ %~ f>}i:tj A-ll2 \3}£3;1] Bf(l45) g ~ c ~ zj_."-.:j % 

~ '4"091)..g- 'ii:-::z} ~-"'a %l- y ~ q. A1l2 \3}£;<11 e'f(l45) t £}~7] AJ~.3f .:g;:. t ~A};;~ 3[*~ .0 .-5'. A-1]1 \3}£.5ill elf 

(143)-31} % 0d EE-:= -fl-A~ ~~. 7}~ i:::.j-~AJ .:g;:.~ B~AJ {19f_g ~3rfi}9 ff:j."-JW T ~r::.}. -%-Z1e'f(l9l)t 

{lc]f~:&~0 ]y- -~i:clf~:&i:q-2. ~3rf>}0 1 ff:l-"'a%l- 'y' ~i:::.J-. %~'4"(191)2, '!VJ-fi}7] 0 ]~oJl y_±_ O,\:l.2c] *AJ 

g c., ~"]fi}9 .Au \3}5=.5iJle'f043) ~ ;(112 \3}£5i11i:q-045) % -'3jo,5=. o-i.1-=- fi}Y-611 'EAHw 4' ~-c- ~Aa ~-W',;;.% 

5sJ % w '4'- 1J. i:+. 

[0060] £ lg~ %s:f>}~, A1]9 ~Z!e'f(ll0i) 0 1 .'r:.½~£~ 3@18:£} *Aa~- zt-s]w y 1Ji:::.J-. 0 ]61] u::}2)- ftjl2 \3}£3;-Jle'f 

(145) t 4'Zl j\H \§i--&-(103)E'j 1.fl 611 ~~ ~ {l ~ C7 ff:) Ells.. IIljE-j 'cl~ y 1J.TI, %~ '4"091) t A1l2 \3}£5i1l e'f(l45) -9] 

{l_ ~ C7 1..)11,L ~ -"H-i1- ',:: ~ 2)- ff:) E-Jl s.. IIlj E-j 'cl-%!_ '4'- 9J q. ;(112 \3}£3;-Jl e'f(l45 )-31} %~ '4"(191) t --'er-¥- ;<] \§1 (142)% -=r 
."-j W 4' 1Ji:::.J-. --'c1-¥ .c<]\§J,(142)t -%-~i:q-(19l)_g ;(112 \l}£;t11i:q-045) 0 1 ~c-1~1--:::: 0 t:1ts..Y -=rs:~ .¥."W%l- T 
;:Ji:::.J-. ~ ~,,._loiloJl .9.Jf>}li11, u}:1}s..Y -=?-s:91 ,,cl--¥- ;<]\§1042)-31} lj!J_.3. -=?-s:91 f>l-¥- "']\§1(141) 0 1 ~fi}9 yzJ _:s]\§1 

(140) _g ff:1-"'J w "'r ~ r:-}. .A-112 \315=.5t1l ~(145) E'J ti]-1q _g -=?-78 f>}i:tj fi}-¥- j\H \'l. 041 )-31} 1l ~~-::: ti}i::J f l.'1J (144) t 

~2}(pillar) 1..)17-l lj!J_.=1(bulk) ff:JE-Jl~ 7}~ y 9Ji:::.J-. Wc'lloJl 1r} 2 't!, ti]-q fl.'1J(l44)E'j --,=-77Jl(yzj 7J 0 l)t ;(112 

\3}5=.5i1l~(l45).9] ~(y3@ ~ol)iq. {[~Zj__<)_s._ %Wf>}:,ijy- :§;-2_ Ioj ~ y 1li:::.J-. u::}i:'j-,,>.7, ti}q f@,(144)611 -5'1"8'] 
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"6"}4'- :<f\'l.(141)4 AJljl- -'<]\ct(l42) ,'-} 0 1-"'1 °J3>:.~ ~~ 0 1 -=?-~~ y '\l.:il, "6"}4'- -'<]\ct(l41)4 /.Jlj'- -'<]\ct(l42)9.] 

~~ i:ci_ 9 4'-~oj] u:}-E- "T°31 J<]\ct(l40)S>j ?i{! ~AJo] ;i:;_°7;7;]714 j;]5::.§_j-~ "T° ;Ji:}. 

[0061] 5=. lh~ {}3'_c_o}i:ci_, 4'-31 -'<H\°l.~·(140) J.} 0 Hl 7]~(10l)g .x.½J..17']-:= :§.'1Il:c<](l07)~ "8',,Hl%l- y '\Ji:}. 0d1::cllsc.., 

%c c:'::le!](lO)~- ~<'-j <'-jz)-"6"}◊:j %£ c:'.':::le!](lOJg tl.-%0}~ :§.'1Il7-](107)~ '°f:l,,cl"W" y '\Ji:}_ .2.B-]61]~611 S>ji,ll 7] 

~(101),<:_ cl-'-ilc:'::~ 4'- '\Ji:}. :§.'1Il7-J(l07)61l S>l'°ll :§1"•&"}~(120)4 ~\1"}~(110)-"'l ~11r~c•l .x.½~ 4'- '\Ji:}. 

[0062] 5=. 1 i ~ %c5::"6"}i:cl_. _g '1Ilji_l 007)~ ¾iill 011 ~:§. ~ 7.-ll ~"6"}9 :§P& "} ~ 020 )-£.- -;-l_ 1e!J 3l _C>_sc.. 7.-ll 7-i 11 4'- '\l q. 

~ c~lsc.., :§:jA& "r ~ (120) 0 1 ~ 9 ~ ~~"f" 0 1 .:il ~ ';1 q} ~ ( 110) 0 1 {)_ 9 ~~~"}~ 7cl-9- 611 ~.§.-::: ~~(H3Pl1J& ± w 
~ 4'- ?Ji:}_ ~-'-&"}~020)-"'l -;-J_~:ci:_1 7.-Jl7-isc.. ~'°n ~--i\1"}~c110) l--} 0 1011-::: "6"}1r- -"H\ct041)4 Aj]l :-<J_s!_,:;(7~"} 

(151H: .x.~"Al7'l-::: cl Aile:':: ~Qj ~ (108) 0 1 "f:1/...:l~ 4'- ~li:}. 

[0063] 5=. lj~- "6S."6"}i:cl_, 9-'-ilc:':: ~Qj~(l08)S>j S'jl[i:ci_~ g u:j-2.)- \1AJ.£]-::: 7.-Jl2 1\-1i.AFJ"}(152H: "f:1/...:)"6"}.:il, 9-'-ilc:':: 

~ QcJ ~ oos )-£.- -"ll -'?- t'.· 711 ° l g ~ (161 - 168) g -8',J/..J %I- 4'- '\l q. 0 l 011 u:J-4, lll O l :§. ~ 061 - 168) 0 1 ~- 'i1 "r ~ C 110) oil 
S>j iill AJ"6"} 0 ] 2cj sJ a-] 4'-31 ?'7 "~ -¥l_ Jl] 0 1 :§. c:':: le!] (20) g "f:l /..J %!" 4- '\l q. 7.-Jl 2 zJ -1i.AFJ"}(l52 )-[': 1i3_ 'y;I cl} -'Hi--~-- t:-}% 

"} -;1-c5::£ '°f:l /...:j ~ y '\J t:-}. oj] tJ. tjj , 7.-Jll ,7:J _sl_AFJ "}(151) 0 ] :§.'fl~ ';1 "}JI} E-J \ct~ \1 "} g ±. W 6} .:il, 7.-j] 2 AJ -1i.AFJ 

"}(152) ,':_ -l"l-~ 9cl ~-1_ \1 "} g ±. ~}W y ;Jr:]-. C:f-t~ ◊il SC., 7.-j]l ,:;,:J-1i.AFJ"}(151) 0 1 E-i \ct~. \1 "} g ±. W"6"}.:il. 7.-j]2 ,:;,:J 

-1i.AFJ "}(152) ,<:_ ~ ~ 9cl ~ 'i1 "}JI} 5. 'fl ~ ~ "}% ± W%l- 4'- '\l q. -9=. r:] c- ◊il sc.., 7.-Jll 7.J _sl_,:;(7 AJ "}(151) ;:_ E7 \ct ~i 'i1 

"}JI} :§.'fl~ 'i1 "} ~ ~ ~ 9cl 10 '?1 "} g ±. W15} ..:r:i., 7.-Jl2 :3 _sl_AFJ"}(l52) ,':_ ~ ~ 9cl ~ \1 "} ,1 ±. ~}'%1- •/- '\l q. 711 °1 :§. 

~(161-168),':. 1:l.cl~, i"i-4r, -s-4r~~~-. -s-~1'l_9J.,} 0 1£ ~4 :Q-;:_ 5=.~-'<-fl~ ~z-1~ ~ JJ!lE-J'cl&}O:j "f:l/...:)%l- y 
'\l q. 

[0064] Jll 0 ]:§.~(161~1G8) %6l]J.7 7.-Jll Jl] 0 ]:§.(161) ~ 7-112 711°]:§.(162),':. "6"}4'- -'<]\ct(l41)61l ~AJ"6"}.:il, ~13 1.f17'l 7.-j]8 lll 
0 1:§.~(163-168),':. /.Jlj"- -'<]\'l.(142)611 ~~'%!" y '\Ji:}. Aj]l 711°1:§.(161)9} 7.-j]2 711°1:§.(162)-:= B]uJlYc] -;-l_le!] 711 
0 1 :§. ?_J-7 "6"}4'- -;-l_ le!] 2.)-~ ( S'::.-:= ~ 7'1 -;-l_ le!] 2.)-~) g -;1-/...:j %!" y '\1 q. 7.1]3 1H 7'] 7.1] 6 711 °1 :§. ~ (163~ 166) .9:- uJlY 9 

Jll 0 1 :§_ S'.A7 .!f-1 £2}~ g -;1-/..j '%1- y '\J q. .:2 9 .:il 7.-j] 7 Jll 0 1 :§.(167) ~ 7.-j] 8 711 °1 :§_ (168) c tl] uJl y cl -;j_ le!] Jll 0 1 :§.£ 

J-7 "'c}ljl- -;-l_le!] 2}~(.5':.c c:'::~~ -;-l_le!] 2.)-~)g -;1-/...:)%{ y '\Ji:}. i:}c ◊il£, 7.-Jl3 Lll7'] 7.-J]7 Jll 0 1:§.~(163~167);:_ 

5?~£2.)-~g -;1-,1..J'%1- 4'- '\l.TI., 1.-J]s lll 0 1:§.Cl68)7} "'cl-4'- -;-l_le!J 2f~g_ -=r7-,1...:J%l- 4'- '\Jr:.}_ 

[0065] :§.'1Ilji_l(l07)~ ¾'5ll x½B 7]~(101)611 ~'iL'-%g_ 2r'fl"6"}oj ~¾ s::.2.c:'::(104s)~ -~:VJ'%1- 4'- 5'li:}. ~¾ s::.2.c:':: 

(104s)c ;t]~(l01)4 q~ 5=.:~"f:]~£ 5=.-';:l~ y ~li:}. ~l~]£, 7Pil(l01),':. p~ 5=.~"f:]~ 5=.~Sl.TI., ·t?-¾ 

s::.2.c:'::004s)c n'5j 5=.~ '5j~£ 5=.~~ 4'- ~J.q_ 

[0066] 5=. lk ~ %::r:"6"}~, :§. ~ji_l (107) ~ -"H -9-c u] ~ ~ ';1 "}(171) g_ -8',:V.:l %I- 4'- '\l q. ~Ells., Jll 0 1 :§. c:':: le!] (20) g_ 1i!5=. 

~- ~ '?:I~l;;; ~ .:s}~ :f 1~1"~~"6"} 0 1 :§. '1Ilji_l 007) ~ un ~ "6"}c uH ~ ~ '?1"}071) g_ -8',:V.:l %I- 4'- '\l q. -=i cl TI lll 0 1 :§. 

c:'::le!](20)g_ 1i!c ~:t!-~\1"}(173)g_ -,~-pJ"6"}.32, ~:t!-~'?1~-t(l73)g_ tt-¾"6"}°9 "r;,1 -'<]\ct(l40)4 ~)2;-.S::]c ~c'j.:2 

(182)9}, ½'cj.:::1(182)9} ~~.s=jO, "T'-31 -'<]\ct(l40)JI\- ~7]~~£ \1~.s=J-::: B]:§.2.)-~(18Q)g_ ~"TI~\1"}(173) "'c} 

cJ] '5jfaJ%l- 4'- '\Jq_ t:t!-~\1"}(173)g '5j/...:)"6"}7l 0 1~611 4'-31 -"ll\ctC140Hl ~'iL"~g_ ?'iJ"6"} 0 1 ~'l· ::.1-..2.c:':: 

(104s)-'4 ~~~ 5=.~'5j g_ ~c £'cl]~(l04d)¾ "2lV.:l%l- y '\Ji:}. AJ7l ~~1-"'l *;<,~-~--?: ¾'5H 3:'z}-'t)_ it!-5=.~-ll uJlY 

9 S::7-}(l), 7}~ 4'-31 ';Jl<::_ ~l]Al uJlYcl S::7-}~ 15,,Va%l- y '\Ji:}. Jll 0 l5.~(161~168);:_ 7]~(101) "'cl-61lJ.i 7.-j]l 

y"'@ lclJi5J_o_s_ ·~PJ5'}.32. BlE2.J-~(180).9:- 7]~(101) AJoj]J-7 Aj]l yl@ lclJ15JJ!j- {l_~~_C>_-5'. 31.ill.'6'}c 7.112 y~ 11} 
15J_() _ _?_ --~PJ-1£ 4'- '\Ji:}_ 4'-31 -"ll\'l.04o)g_ u:J-4 4'-31 ~';-.zJ 711°1:§.~(161-168)::. .,;'l_ c:'::~~% ,,./..J%l_- 4'- '\Ji:}. 

[0067] .g. ~Al ◊il-"'1 it!-5=.-'<-ll uJl.£.cl S::7-}(l)-:=. 5=. 11611 £Al .!8 ti}!ij- ~ 0 1, *¾ s::.2.c:'::(104s)-'4 o}ljl- -'<] \ct(l41) J.} 0 161] 

~*S>j 7cl£(P)~ ~0,7']711 '5}-:= ~ll 7J-1i.AFJ"}(l51) 0 1 '5j/...:j_s::J;z] ?J.--:=q_ .:22-]E.£, *¾ s::.2.c:'::(104s)-'4 4'-31 

-'<]\ct(l40) .:U--"'1 ~* 7cl£(P)7} j;]s::~~ y '\l.::il ~* 7clsc..(P)S>j ~0,{]611 u:}.,\""_- ~-l7]~ AH}S>l ~7}7} "'l~l~ 

"r '\li:}. 5=. 2a 1H7'1 2e6l]A7 ~~~ ;~.PH:l 7.-Jll AJ_sl_::zFJ"}(l51) 0 1 4'-31~ "8'Jf11£ ll~El'-as]E.£-¾7 "6"}4'- -'<H\ct 

(141)61lJ.i AJljl- -'<]\ct(l42)£S>l ~* 7cl£(P)oil ~R~ ~Qc/(144a) 0 l %~ol 7.1Hf%l_ 'r '\Ji:}. o],;,;-]%J ti}r:] ~le!] 

(144) ,':. "6"}4'- -"ll \ct (141)£4'-E7 /.Jlj'- -"ll \ct (142) s.S>H ~ ,':. .:2 Qc'/ _c,_£21) ~ * .'3:. ;=; 61i ~.fl_~ "'t-~~ ~TI 1.f17'l 7cJ 

:Q.-~ Ail~%!" y '\J q - u:j-2.)-A-] , "6"}4'- -'<] \°I. (141) 4 "'c}ljl- -'<] \ct (142) A} 0 l 611 °J 3i:. ~ ~ * i,:_ ;=; 0 l -=r-~ ~ y '\l q ' 
0 ],;,;-]%J ~,':_ ~* 7cl£ ~/.5':.-:= 0J3>:.~ ~* i'c~--,t- J:;l}-5=.-'<-ll uJ]Yi:'~ S::7-}(1)61] 15,}AJ.!8_ ~7]~ "";/...:)% 4'·°1%!" Y 
;?) i:}. 
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[0069] 5=. 2a LJl 7-l 2d ~ i".- ~~ _c>.] ~ -{l_ Al oil 611 uj- ~ \l}-5=.7-il ufl Y ~ S:::7-}9] Ail 3': clJ-1@ 611 91 °-]A-1 7fl-=?--¥- -sJ AJ oil ~ £Al~ 

B-1?15=. ~ 0 1 r:}. 5=. 2e ~ 5=. 2d-"~ 1t! ~ oi] ~ £Al~ B-1?15=. o] c}. 

[0070] 5=. 2a~ %3'o3}1?'!, Au 7-J_!,l_ApJ-cq-(151),':'_ E7'§.~';'1cq-(151c)g_ ±~%[? S'Jr-+. r:}~ oi]-5'.-, ;;s!]l 7-a_!,l_7:j:;>;J-qJ­

(151),':'_ E7'§.aj';'1qJ-(151c)3!} .§.'fjaj';'1qJ-(15lb)g_ ±~%[? 91c} .. ~E q.g. oil-5'.-, Au ~_!,l_7:j;,;J-cq-(151),':'_ E-]gaj 

';'1qJ-(15lc)4 .§.'fl1!';'1qJ-(151b) ~ ~~ 9daj';"!qJ-(15la)g_ c7 ±~%I-? J).r:}_ 7}~, ?Zl 5c]'§.-½(103)_c,,j LJ11:Jcl61l 

-{l_c]~<}§j-,q-, ~"f-P]i'f<}§j-c:((· 51.::_~ 8}~-e;-<}§}qJ-g_ ~zj-5} 01 ~~7J~<;>1cq-(151a)g_ ~AJ'b'}.:il, ~~7d~';'1qJ­

(15la) AJ 0 ll -{l_~~~§j-qJ-g_ ~"'fi5'} 0 1 .§.'fj~';'1qJ-(151b)g_ ~/Ji5'}.:il, .::I~.:il _s'fl~';'1qJ-(15lb) AJ-611 1,1,~~-<}§j­

qJ- g_ ~ z.j-i5'}9 E71§. ~~ ';'1 cq-(151chi -sJ AJ %f T 9J. r:}. Au 7-J _!,l_7.pJqJ-(151) AJ-611 5=. ld 61] 5=.A] B ~~H:I "➔ll \l}-5=. 

7-i] qJ-(143 )-i- ~ AJ i5'} .:i2, ;.Jll \l}-5=.5t1l cq-(143) AJ-611 cifJl op,7 qJ-(190) g_ -sJ Aa %l- ? 9J. r:}. 

[0071] 5=. 2b~ {l-3':'6}1?'!, cifJ] 0 ]J.7qJ-(190)s-\- AU \l}-5=.5t1]qJ-(143)g_ 61Pl 0J!%l-? 91c}. AJ-7] 61]5{]tj]j61] .Q]t.fl citJ] 0 l,,.iqJ­

(190 )-€'-:- A-j] 1 \l}-5=.Jt1lcq-(143) g_ 1fl. c T'''i 1:!j ~ Ell -5'.- J!J1 E7 'cl s=j .:i2, .Au \ll-5=.5<1] qJ-(143) ,':'_ ?Zl 1:!j ~ Ell 91 c3'Jl 0 1 A7 cq­

(190) 611 _c,,j-8'fl 7}a:j.7-].7-] *~ -¥-fE:' 0 1 ~1:z.ts=i°i E4'§.aj';'1qJ-(15lc)g_ ~ljl- .'=½Al~ 'T' 91c}. 

[0072] 5=. 2c~ {l-3':i5'}1?'!, ;';-6) 611~_()_.5°.. E-]'§.~-'!';'1qJ-(151c)g_ 4'-Zl~ ~E]J-5'.- llflE-]'<'J%l-? 91c}. c3'Jl 0 11.1cq-(190) 0 l E7 

'§.aj';'1qJ-(151c)3!} %~ 3::~ %A}~ -~~(oil: -{l_~~<}§}qJ-)-5'.- ~AJB ~-9- c.iiJl 0 ]A7cq-(190),':'_ F) 1J~1<;>i"-)­

(15lc)4 ~.7.'Jl 61]~.s=j64 A-ll7Hi ? 91c}. E71§. 70J';'1cq-(151c)-"'1 Jil1E-]'cl61l _c,,j-8'fl .§.'fj~<;>1cq-(151b) 0 l ~lj!- ctl~ 
"r 91c}. E]'§.~';'1cq-(151c).9] 61l~Al A➔ll \ll-5=..~]cq-(143),':'_ 611~.s=j;,.l 'i'J-7]1..} ~,':'_ .::I 'b'}B1r-(143a)7} 61l~El°i 

~¥ -~-~ ~ 0,::l_'B'] A-117-l~ T 91c}. 

[0073] 5=. 2d~ 1}-3':i5'}1?'1_, .§.'fjaj';'1cq-(151b)-4 ~~9d~_';'1qJ-(15la)g_ tr;,;}-5'.- ~-8: ~.7.'Jl ;',-6.j 611~~£ JillE1'2J'%r? 9,i 

r:}_ 0 ]£-¼] i5'}lj!- -'<fl'§.(141)4~ 0 l~B A-lll 7-J_!,l_7:j;,;JqJ-(151) 0 l ~AJ~ ? 91c}. c:>iflo]Ai"f(.5=. 2c.9] 190) 0 1 .§. 

'fl1!';'1i::ij(l5lb) 3::~ ~~9daj';'1cq-(151a)4 %~ 3::~ %A}~%~£ ~AJB ~-9- ciiJl 0 ]J.icq-(190),<:>. .§.'fl~.';'1 

qJ-(15lb) 3::~ ~~ 9daj';'1"f(l5la)4 ~.7.'Jl 61l~El°i A-117-l~ ? 91c}. r:}c- oi]£, "--l]l \l}.£,:S:il"l-(143).9] i5'}B-¥· 

( .5=. 2c.9] 143a)7} .§. 'fl 1l ';'1 qJ-(15lb) .9:: ~ ~ ~9d aj ';'1 cq-(15la)4 ~.7.'Jl 611 ~ El 64 ~-¥- ~ ,<:>. ~-¥- A1l 7-l ~ ? 91 r:}. 

A1]1 1J_!,l_7:j;,;J-i::rr(151),':'_ t;}lj!- -'<]'§.(141).9] ~1?'1_g_ uj-c} y3igt;'}jj] {PJEl~ -¥-fE:' 0 ] Ai]71El°i ?.:c,]~ ~Ell.£.. llJ1E7 

'cl~? 91c}. 0 ]-'4 -'~FM t;}lj!- -"fl';,l.(14l)_c>.] .,,J1?1(14lt)g_ ~~'B'] x½A];,1]u:j ?~1 5c]1g~(103).9] :':';1:!j(l03s) 

7}~ A1]3 ~';'1"t(ll0c).9] 2il:!J·& .:-c.½A]5'lc 7]-=?-ljl-(105)7} -sJAJ~ ? 91c}. EJ1§.1!';'1"t(15lc).9] ;';-',] c."J~Al 

?Zl 5cfl'§.~(103).9] ~1:!J(l03s), 7}~ ,:;z-Jl3 aj';'1cq-(110c) 0 l 61l~El°i, .5=. 2e61]Ai~-l~J, 7]-,1-J,!-(105)7} ~~~-? 

;?le}. 

[0074] <{! A] cj] 2 ~ .::I 1tl_ ~ cj]> 

[0075] .5=. 3a LJ17-] 3f -c· i"_.- ~~ -91 r:} .:= -{l_Al cjloJl uj-~ \l}.5=.5t1] uJ]Y ~ S':.A}_c>.] Ail 3': clJ-1@ g_ .£A]~ B~.5=. ~ 0 ] r:}. .5=. 3g 

c .5=. 3f.9.] ~-¥-~ ~qi .£Al~ B~.£0 ]r:} . .5=. 3h ~ 3i~ .5=. 3f-"'1 't!~icj]~ .£A]~ B~.£~ 0 ]r:}. 

[0076] .5=. 3a~ :g-3':t;}~, 7],¥1-(101) ~611 -~c c~(lO)g_ -~Va'5'}.:il, %E-. c~(lO)g_ liJlE,j~t,} 0 1 7],¥1-(lOl)g_ .'=~-A] 

91~ ?.cl 5;~1§_~(103)·& ~AJ%1-? '.Ur:}. %~ 6~(10),':'_ Au LJ1.7-l Ail7 7-J';'1cq-~(110a-110g)3!} ;.111 Ljj.7-] Ail6 

~,,_]cq-~(120a~l20f)% .ii/.I:fl.£.. ~:~'5'}9 ~,,,.,J-~? 9)r:}. "➔ll Ljj::-4] A1]6 ~,,_]cq-~(120a~l20f),':'. {,!,~~~-5'.- %~ 

'5'}7-JL.} %A}~ -'¥-.7JJ1% ~~ {l~~~_§j-cq-g ±~%I-? 91r:}. A➔ll LJl.7-l Ai]7 1!';'1qJ-',;;,(110a-110g),':'_ {l~PJ-§J-cq­

-,,'l ±1J-t,}.J2, "112 i.fl.7-] Ai]7 ~1_';'1"f~(llOb~llOf),':'_ A➔ll 1!';'1cq-(110a)6l] Bl-8'fl -'¥-7i'l.:i2 {!~-~-0_.£.. %~i5'}7~L} % 

A}~~£:- 7}-'$l? ~J.r:}. ?Zl :,;]'§.~(103) ~/.JAl .2.-1,3-J61l-1l61l _c>.]'8'fl 71-¥1-ClOl),':'_ ~Aflc~? 91C-\-. 611:sil ,,),.FJ 

~-?.- r-1] 0 17:1 ~{!§} 7]½& 0 ]%'5'}9 T~ J;fl'§.¾(103)-9.] ~ljl-~ 5cfl-'f-i:tl 71-¥1-(101).:ilj- ~~0 '6'}~ ~5=.~il, 7}tjs B 
~~a {! ~ ~ _()_.£_ -,1-Aa B t;}lj!- ;,;fl 1§. (141) g_ ~ /.3 '%r ? 91 r:}. '5'}1j!- -"fl 1§. (141) ,':'_ Alll ~ /.] "t(l20a)4 ~ t,} .:i2, Ail 2 

~<;>1cq-(110b).i'-\-~ ~¥~%I-? 91r:}_ 

[0077] 5=. 3b~ {l-3':'5'}1?'!, ?Zl 5cfl'§.¾(103)% %'8'fl x½B A-112 LJl.7-] Ai]7 1!';'1cq-~(110b-110f)-2.- ~,,_1lc'%r? 91r:}. ~ 

c~l£, ~<±(HF), CQ-.£.i..] 0 }(NH3 ), ~~(HCl) 3::-c- .§J<-l-(H2S04) %& ±Wt;}~ -'1]7-J~_()_.£.. J-1]~ '~Pa-& ~"']i5'}0 1 

.2.~%g Ai]7-]%l- utl A1]2 1-fl.7-l All7 ~';'1qJ-~(110a~llOf) 0 l 61l~s=j64 9J.1]6~? 91c}. 5".~ 61]~.§.~ 0 1%~ ;'; 

61 61]~_o __ i;c_ A1]2 i.fl.7-] All7 ~';'1cq-%(110a~ll0f)g_ ~J.1]6Al~? '.Uc}. AJ-7] J-11-"J ~,':'_ 61]~ .:g.~J61l .9]'8'fl ?~ 

-'<]'§.¾(103),':'_ %~~~~ LJ11E~1 7}~? 9lC-\-. r:}~ oil£, t;}lj!- 5c]'§.(14l)g -sJ.,,.,Jt,}71 °]~611 AJ7l J-117-J ~ 
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,':'_- Oil·~ *.AJ_<'.>_s._ Au ~~"f(llOa) fa1 A1l2 ~~"f(llOb)g 9A1lc'.'::J-l~ 'T ~.9-. 01011 u:]-E.li'! "8'}1\'- 5t]\'!.(141)9.] 

~l!j ;'_ %~~~"8'}71] <5J,Aa~ 'T :V_q. 

[0078] 5=. 3c~ %6":"8'}1:B., 4-zJ 5thl¾(l03)91 YlJI1i'1g u:J-4 4-zJ ~?CJ~ Au .AJ_i,,_xpJ"-f(l51)JI}- A-j]l \l}S:.7-1]"f(143)g 

<5J/s%f 4- :Ut:l-. Au 7CJ_!il_AFJ"f051)3IJ- Au \ll-5=.7-1l"f043),c'_ 4-zi 7-hl¾Oo3)91 LJlJI1i'1~- u:J-4 -&~~~"8't71l 

<5J Aa ~ 'T :U q. A1] 1 7CJ _!,l_A-j7'J"f(151)JI}- A1ll J;l} i:;= 7-i] "-1-043) ,c,_ 5=. 2a 1-117-.l 2e~ :'g-6":"8'}01 1! "l3 ~ *:XJ _<'.>_s._ ;s-,Pa 

1I- 'T ::Ut:l-. 01011 u:]- 2 1:B., "8'}-1,L 5t]\°l_(141)g -'i'}zlo] x½-A]7']~ 7]'=?-1\'-(105)7} <5JAa~ 'T ~q. 

[0079] 5=. 3d~ {r:Sc.3}1:B., 7]-=?-1\'-(105)~ SJ.-¥- ~-"'-<2. -'i'}zlo] 7-]fJ:9 Au \ll-5=.7-1l"f(143)-& u:J-4 4-zJ ~?CJ~ {l's':lc-j <5JcoH 

.9-J .AJ12 \ll-5=.5t1l 1C!f(145) % <5J Aa W 4- ;U q. -=i t1 .Jl A1]2 \ll-5=..~-ll "-1-045) g i;&5=.-~ 4-zJ 5t1] \'I ¾(103) g n] i\':l "8'} ~ % 

{i"f(l91h~: <5JAa%f ? ;Uq, Au \ll-5=.7--l]"-!-(143)4 A1l2 \l}S:.7--ll"f(145) fa1 %{1"f(191),C,. u}7}s._L-] -=?-6":91 .AJ.!r­

.:'<]\'!.(142)-a- TAao}J:9, .AJ1f- 5t]\'!.(142),C,. "8'}1\'- 5']\'!.(141)4 ~~.s:J67 4-zJ 5t]\'!.(140)1 °]~ 4- ;Uq, ti}q ~ 

!S]j(l44),C,. "8'1-.E\"· 5t]\'!.(141)01l 1:l];,] 2 -R;-g ~~ ~4 5'::.~ ~==i <5Jco]~ 7}~ 'r ~q . .AJ1f- 5t]\'l.(142)JI}- A1ll ,AJ 

yA7.AJcq-(151) ¾ -"~675=. 67.':--c. "8'}4~ 4-zJ 5t]\'l.¾(103)91 ~-i:rSJ.~ 1-JlJI'i'!g u:J-4 %~~~~ ~co]~ 7}~_ T 

~c}. 

[0080] 5=. 3e~ %6":"8'}1:B., %E. 6"~(lo)g iiJlE-1\~"8'}01 4-zJ 5tf¼[~(l40) ;.,} 01011 ~i@l~](107)~ <5J,,_a"8'}.Jl, .s,i@l~](lO 

7)~ ~-iiH oi]'B.s,~ A1l~o}9 ."='l-\ii"'J-~(120)-& ~1'Jl.3j_()_s._ .AJ171%f 4- :Ut:l-. 715.'1-001),C,. .:s,i@l~l007)01l 91iiH x 
½~? <.=!}.Jl, ..2..1:l-]01]~6l] 91-i,H 2-l,,.-116-%! 'T :V_q. ~]-"]l:!.r~(120)91 ~!S]j.3j .AJ]7j01] -"]iifl ~~cq-~(110) J.,} 0]01] 
"8'}1\'- 5t] 1g (141) :ii- ;;;-J]l ,AJ .!ii. ::zpJ "f(l51) g_ .1:c ½""l 7'1 ~ 9 All 6 °21 '9 ~ 008) 0 l ;s-J "2-%! 4- ~ i::.} _ 

[0081] 9hJl6 °2!'9~(108)g_ <3J,,_j~ 0]f01l, 5=. 3f fa1 3g01]l-7 ~1i'~ :;:1-zHl A-112 .AJ_!,l_A7~cq-(152)g <3J,,_Jo]-7jy-, .:g:p: 

5=. 3h fa1 3i01]-A7 ~1i-~ tl}9} ~ 01 B]--''j'- 5']\'!_(141)91 "4-l!jg_ ~~Al~ 711°].s, ~~"f(l53)g_ <5JAa%f T ~9-. 

[0082] ~t'1]r,'.l-7, 5=. 3£~ %~"8']-1i:!, 5=. lj fa1 lk01] 5=.-Al~ tl}9} %SJ. 5'::.t· -fi-.J.,}~ .:g-.AJ_<'.>_s._ tl-"1]6 °2!'9~(108)g_ A-112 

:;;:J_i,,_7.pJcq-(152):i!- 711 °].s, ~ (161~166)£ 5tl-l-'f-l J-]1°] E 61c~ (20) g_ ~/3"8'}.Jl, .:§. i@l~l (107) ~ ¾5H x½~ 7]~ 

(101)01] -fr'fr'%g_ -"f'?cj"8'j-01 't,7-"iJ- ~..2..6(104s)~ <5JA.3%f 'T :V_c.} . .:§.i@}~](107)~ n]i\':J:~~cq-(171)_<'.>_s._ 

n]'%J-e,]-.Jl, 4-zJ 5t]'g(140)91 .AJ~Hl ~;=?%g 9~"8']-9 E.'c.H}004d)g_ <3J,,_J8}.Jl, ~TI~~cq-(173)g_ 711°].s, 6 

1'Jl (20) -"cl-Oil <5J'8 "8']-.Jl, -=it] .Jl '~ {}-~ ~~073) g ~¾3};_-_- ~ cl.::1082) ~ ¾'5H -4-Zl 5t] ig(l40)7J- {17]:"l_c:,_s.­

~~.s:J ~ l:lJ.:s,2r~oso)g <5J,,_a"8't2..s.-M1, \ll-5=.~l uiJ.£.9 ~A1-C2)~ <5J,,_a%f -4- :Ut:l-

roo83J 711°1.s,~(161~166) ¾0111-1 "8']-1\1- 5t]~(l41)01l ~~~ Ajl1 711°1.:§.(161)~ 1:lluJl.£.9 J-11°].s,i2.1-1 "8'}1\1- ~1'll 4~(~ 

f'_- ~7.] ~Elj tt~)g_ T/..d"8'}.Jl. A-ll2 1-117] .AJl5 J-1] 01.:§.~(162~165),C,. uJl.5:..9 J-1] 0].:§.s._l-7 _-,,,1.s::4~-& T,,_d"8'}.Jl, 

.::19.Jl .Aj]6 J-11°].:§.(166)~ 1:lluJl.£.9 711°].:§._i;c_l-7 -"cl-1\'- ~!S]j 14~(~,c'_ 6E~ ~!S]j t}~)g T,,_d~ ~q. c}-E: 

cii]i2., .AJ]2 yj7] ;;;i]4 J-11°1.:§.~(162-164) 01 .%).',:_,;;}~·& TAai>}.Jl .AJl5 fa1 .Ai]6 71] 0].s,~(165~166) 01 .AJJ'j'- ~!S]j 4~ 
ca- -=r,,_a~ 4- :Ut:l-. 

[0084] 5=. 3g~ 5=. 3£'4 ~ 01 %s::"8']-1i'1. ~ /4l_-Alciil91 \ll-5=.)<-ll u]].£.c-] ~Al-(2)~ *¾ ~..2..6(104s)9t "8']-1\'- :;;]\'l_(l41) J.,]-

0]011 ~-,"'_- {1~ ~5'.(P)7} 7}';;ii}l~ 4- ;Uq. ti]-i::1 ~1'Jl(l44),C,. "8']-1\'- 5t]Jig(141)01l 1:l]i:il] ~ ~g_ 3!-~ ~4 1-fl7] 

~3. ~EH~ 'T ;Uq, o]--i-cl, A-112 1.}17-.l A-116 711°1.:§.~(162~166)~ Au :XJ_i,,_~ 7Jcq-051)~_<'.>_5'. -~~"~ ~co]~ 71-

~ 'T '.?J..Jl, 0] ~½~ -¥-~Oi]l-7 ~-¥- 5t]\i(l42) 0] ~~~ '"7=· ;Uq. 0]c-1~ ~-~.ljl-(149)01]~ ~7'117} {l¾~-l_ 'T 
'.?J.Jl, ~¾~ {lllloil 91-;,}l :1Ht16791 °1-'<'¥-5=.7} 15',J=.AJ~ 4- '.V-9-. 

[0085] 9--.§- alls.-1-1, 5=. 3h~ %:Sc"8']-~, 9,,.1]6 °21'9~008)011 915] .1:c½~ "8']-1\'- 5t]\'l.(141)91 ~l!J~- ~~""l~ "8'}1\'- 5t] 

\'l.(141)~ ½cl~}~ J-1]<>].1§. 7'j_~cq-(153)g_ <5JA.3%[ 'T ~.9-. 01 {l_.A]cij]oil U:}5='.~ A-Ill :XJ_!,l_A77'Jcq-(15l)~ E1'g~J 

~"-!-, E'\1J~4~"f fa1 ~~7d~~cq-g_ £-'¥- £~%[ 'T ~q. 711°1.s, ~~"-f(153),C,. --8-s-:.~ .¥_~"8']-~ 7}6 ~~7] 

0111-1 "8'}1\'- ;:.]\'[(141)91 x½~ -:";-1!]-i- ~1'Jl.3j.0 _£ ~:§j-J-17'1~ ~7-19 -'t'-?CJ~- %%] <3J-'8%l- 4- :Ut:l- . .AJ7l ~7-19 

*~011 :?J.61/.1 ~s-:.91- "8'J-1r- 5t]'g(l41):2: =r-,,_ai>t~ ~9~91 J;l}g~ %iiH 711°P~. ~~cq-053) 01 <5J,,_a%l. 4- :V.67 

"8'}1\'- 5t]'g(141)91 ~1\1-71- s-:.£'%!. -"r :Ut:l-. 9,,.116 °212,'J~(los)g %,,H .AJll :xJ_!,l_~?CJcq-(151) 01 x½'%!. "'r.,_ 

:?J.-0 .. 1--]-, Au :XJ_i,,_7.l7-J"f(l51),C,. 7'J_~5t-1ls.- -=r-Aa.s:J7l u'll~Oil ;{-j]l .AJ_i,,_7.pJcq-(151)91 ~-l!joi]~ 711°].s, 7'J_~~(l5 

3) 01 <5JAJ.s:j7] \"J--,.~- 'T ~q. 711°]~ ?CJ~cq-(153),c'_ .s,i@l~l(l07)~ %ii]-'=½~ 7]-"tl-(101)91 .AJ~Oil c-j <5JAa~ 

'T'- ~J.t:l-. 

[0086] 5=. 3i~ %6":"8']-~, 9-"1]6 °2!'9~(108)g {15=..:'<ils.- 5t]f.j 711°1.s,~(161~166)g ~A.3"8'}01 711°].s, 61'lj(20)% ;s-,pJ 

%l- y ~lr::.}. 7]-"tl-(101)011 *'%- s-:...2..6(104s)~ ~Aa~ ~ .:§,~~](107)~ n]i\':li>}~ nH'l':l~~cq-(171)g <5JAa%f 'T 
:?J. q. 4-zJ ;:.] \cl. (140) 91 .AJB-011 ~;'?~- g '?~ "8']-9 i:::: r-1] ~ (104d) g <5J Aa "8'} .Jl, ~ {}-~ ~ cq-o 73) g 711 °1 .s, 6 !S]j 
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(20) --"JoJ] <'@7::J%t 4- ~i:::i- . .::Z.i:']JI. ~Z}~~tj(173)g_ tt¾B}';: ~i:'7.::Z.(182)~ ¾"5R 4-31 ;i;]\cl(140):il- ;:~:VF-i~ 
5°.. ~ ~ s=] ';: l:ll .§. i:Q-'ll (180) g <'@ ..1-J B} E.5°..,¼J 1;3}5=.~] uJl Ye] ±7.}(3) ~ <'@,,,.J %t 4- ~ q. 

[0088] 5=. 4a 1-)17.l 4g';: ~ ~~9] 5'=. q~- {[J.l61loJl u:}~- 1s3J.-£;1;1l uJlYi:.'J ±7.}91 ;;;-J]s::1=1J~g 5=.;.J~ B1i':!5=.~ 0lt:)-. 5=. 

4h';: 5=. 4g£1 1tj_"8"Jo.j]~ 5=.A]~ B1?:\5=.0]tj-_ 

[0089] 5=. 4a~ t}s::B}li':!, 7]-"t1-(101) AJoJl BPr- 3:]\cl(l41) 0l <'@..1-J-'8_ A1ll ::=:lelj(l0a):il-, ;;;1]1 :'.':::lelj(l0a) --"JoJl ~~-'8. A1l2 

::=:lellOob)-£: ±~Bl--::: %_.,, ::=:lelloo)-&_,:- "rPa%t 4- ~i:::i-. 61lt1t:11, 71Jt1-O01) --"Jo:i1 77-i:\il 27H;~9] ~~tj~ cno)JI} 

37]-cl;~S'.j :§:] _.t] J?.r ~ (120)& .m. t:11£ ~ c~ B}0~ ~ll 6 Jell (l0a) g_ <'@,;<.J B}JI., ;;;1]1 6 E~ (l0a)-£.- ~¾<)}c ;;;-J]l 4-Zl ;i;] \cl 

¾(103a)g_ "8"J"a%f 4- ~i:::i-. ;;;1]1 4-Zl ;i;]\cl~-(103a)g ;i;]-'f-9 7]:-a·(l0l)JI} 1J~B}';:: 7}i.;!] B~::<a {i_i:.'h~--◊-.S- -"?· 
,;<.J-'8_ B}-'j'- ;i;H \cl (141 )--:~ ""§ ,;<.J %f 'T <;l tj-. .Au :'.'::: Jell (l0a) --"JoJl 7}i:\s 77] ";:;- 9] ~-! ~ tj~(llO )JI} 67H ";:;- 9] :§:1 _.t] c'f~: 
(120)¾ iilt:115°.. ;sr~~"l-9 ;;;-J]2 61:l; (l0b) g <'@ 7::j %t 4- ~9-- ;;;1]1 ::=:Jell (10a)oJ]A79l ~~ tj~ (110) ~ :§:]_.t~LI}~ 

(120).£1 4-t: 61PF-~o]JI., ;;;-J]2 6~(10b)oJ]A75=. o]-2} u};tl-7}.7.]tj-_ ~ ~lA]o.j]9] 6}4' ;i;]\'J.(141)& ±"{!-B}';: %:=. 

::=:Jell(lo)g "lPJBl--::: 31-2-- ~ ~A'JlAioJl 7]Al-'8. r:l-:::: Y:'= {[J.l61l~oJl Zl-%~ 4- ~r:l--

[0090J 5=. 4b~ %s::B}1i':!, Z:i-61 -614 c=g-7s~s'- ~-.:'=. ::=:lelj(l0)g_ lf]1cj½JB}O:J ~12 ::=:Elj(l0b)g_ tt¾Bl-9 7--l]l 4-31 .:s]\cl¾ 

(103a)oJ] --"JB} 1~5']';: 7-1]2 4-31 ;i;]\'J.¾(103b)g_ <'§Aa%f 4- ~9-- 7--l]2 4-Zl ;i;]\'J.¾(103b)t 7-1]} 4-31 ;i;]\'J.¾ 

(l03a)oJl l:l]-t.H 2 ~¾ 7}~ 4- ~JI, B}-'j'- ;1;]\cl(14l)g_ x½Al~ 4- ~9-- ;;;-J]2 4-31 ;1;]\cl¾(l03b).91 "[cj-'cl"-1 ;;;-Jl 

1 6 F.Jj (l0a) 0] 7}7-J -$1 ~oJl <'§-"a 'fl ~ ~ tj( ll0x) 01 i:.'J Ai]::=:s=] o-] B}-'j'- ;i;H \cl (141) 0] .::1.. ~ ~ tj(ll0x) -$15°.. ~½~ 

,-~: 9}9-. ~{~ B}-'j'- ;i;]\'J.(141) 01 i:.'JA'l]::=:s=]o-] =z. ~'i"lc'f(ll0x) -$15°.. ~½5'].7.] ?J-g_ 4- ~i::.}. 7--l]2 4-31 ;i;]\cl¾ 

(103b)t ~ {[J.]61]~ 2J JI';': i..111£1?:!g 7H}. 4- ~9-- r:.1c- ciil.£, 7--l]2 4-31 ;1;]\cl¾(l03b).91 i..11.Rli':!t .5::. 3boJ] 

.5=.J.l-'8. 31~-1 'fl %% g %Bl-.ill "{Pa~ 'T ';l r:l-. 

[009 l] .5::. 4c ~ {}s::"5"}1?:\, 7-J] 2 4-31 ;1;] \cl¾ (103b) 9] i..11 JI 1i':! g u:}i'} 4-31 ~ 7-J-'8_ 7--l] 1 1l 12..;-<-VJ"!f(151 ):ill- 7--lll 1;3}£.:sll cq­
(143) g <'@-'c!%t 4- ~9-- 7-Jll :.§12...::zpJ~-J-(151).31J- ;;;-J]l 1s3J.-£.~-llc'f(143) t -;(-l]2 4--<S1 ;1;]\cl¾O03b).91 i..111£1?:! g u:} 2 

';: 3IS°..ilj-~g_ 7}~ 4- ~9-- ~c:~]5°.., 7--l]l :S312...7.FJ"f(15l)J!t 7--l]l 1;3}.5=.7.ilc'f(143)t ~ {!_A]61l~1'f1 ~.ill 4-31 ~ 
7-J-'8_ "[cjE]J~ 7}.7.J7i4 ~{': .5::. 3coJ] .5=.J.l-'8_ 31~-l'tl %%~%~ "[cjEJl~ 7}~ 4- ~9-- ;1-J]l 1]..s!..7.-j~tj(15l)J!t 7--l] 

1 1;3}£;i;-Jl "-l-O43) g_ <'@AJ "5'!-c 31-c .5::. 2a 1-)17.l 2e ~ {J-3:"5"}9 {i ~ ~ 'N-;§ g_ :;;] fl! %f 4- ~ tj-. 01 oJl u:} 2 1?:!' B}-'j'­

;i;H \cl (141)-"'l -'cl-1?:! ~ :'.';1!1 ~4'-~ x½?-.17'1-c- 7]7'1-4'-005)7} <'@,,,.J~ 4- ~r:l-. 

[0092J .5::. 4d~ {l-3:B}li':!, 7]7'1--'j'-(105)~ ~-'j'- ~~- ~Aj"5"] ;i;]-'f-ucj ~ll 1;3}£,7.-Jlc'f(143)g_ u:}i:Q- 4-.:&J ~7-J-'8 {!_'cl_t:i "[cjElj 

.£17--Jl21;3}.5=.7.1lc'f(l45).31J-, 7-1]2 4-.:&J ;,,~\cl¾(l03b)g u]~B}';: %-~c'f(19l)g "[cj,;<.J%l- 4- ~9-- ;;;-J]l J:;l}.5=.~-Jli;i.]-(14 

3).31J- A1]2 J:;l}£.:s1ltj(145) ~ %-~"-l-(19l)t D}9}£11 TS::~~';: --"J-'j'- ;i;]\cl(142)g_ -=r-AJB}ucj, --"J-'j'- ;i;H\cl(142)t 

Bl-4'- ;1;µ,\clo41).31J- 1'l~s=]o-J 4-.:&J ;i;H\clO4o)g_ 01~ 4'- ~r:l-. til-ci ~fl!O44)-c B}-'j'- ;i;H\clC141)o:i1 tll"5H -e- ~e. 
7}.7.]ucj, B}-'jl-;i;R\cl(l41)9] -'?}1?:!g_ 7J~B}ucj --"JB-'j'-~ {l-~}';: ~.41-)17.] 1tl i:r}7Hbottlecap) "[cjEJl~ 4- ~i::.}. 

[0093] .5::. 4e ~ %3'::B}li':!, 4-31 ;i;]j ~ ·¥H 140) ?-.} 0 ] oJl .§. ~;:;,.l( 107) ~ <'@..1-J %t 4- ';l tj-. ~ oil 5°.., ~-.:::: 6 fl! (10) -'cl-oJl {!_ i:.'j 

~~.:§:j-tjo]y- {l_i:.'J~~.:§:j-tj_c,_r,c_ :7J~~~"-r(ll2)g "[cj/..J~ + o] ""J~~~c'f(ll2)Z D}-:'.'::3.5°.. ol-§-B}';: ~-:'-j ·:'-1 

Zr c=g- 713_<'.>_i;:_ ~-L ::=:lelj(lo)g_ lf]1E7½JB}0 1 7]-"t1-(10l)g_ x½?-.]5']';: _§_~~](107)~ "8"J.7cJ%t 4- ~i::.}. 9J~~~tj 

(112)g "[cj,;<.JB}7l 0]~oJl 4-.:&J ;i;]\cl(l40).31J- 1J~B}';: 7-1]3 1;3}5=.~1l"f(147)g "[cj"3W· 4- ~9-- -~-Jl3 1;3}5=.~1lc'f(l47) 

?-:- 4-31 ;i;H\'J.(140)9] -';:}B-£.-- 7-117--]i>}O:J ¾(104) g_ "8"J-",:li>}JZ., 0] ¾(104) g \ll-5=.~]5°.. ;1;µ,~~ 5J,;<.J%l- 4- ~9-- 7-1]3 

1;3}.5=.~-llc'f(l47)t 7]-¥1-(l0l)oJ] 5=.~'8 ~tr-%(61]; p"8"J ~'i?%)J!t tj-~- £~ 5J-9l ~tr-%(61]: n"[cj {t'i?%)5°.. 5=.~ 

s=io-J ~.Hl 'T ~o-J Cr-1]'?1 Qc.J%t.g: %r 'T ';ltj-_ :r:Et· --"J7] tj-~- 5=.~"[cj.£1 ~-";c~--~ ;;;-J]3 1;3}5=.~-llc'f(147)oJ] ?'iclB} 

9 E i.'-j] 'll ~- "[cj ,;<.J %t 4- <;l r:} . 

[0094] 5=. 4f-~ ;g-s:,.B}li':!, _Ecc~;:;,.l(1Q7)~ %"5R oJ];tl.§.~ 7-l]'N-B}e:j :§:l-"]tj~(l20)-&- <-[l:l;~<)_S°.. ;;;-Jl7-]B}9 i:.'jAil::=: ~9'.j~ 

(108)g_ "8"JAJ%l- 4- ~9-- i:.'JA'll:'.'::: ~9'.j~(108)g "[cjAJ~ 0 ]+oJl, 5=. 4goJ]Ai +~~ ->!~i'B ~]2 A<3.!2...7.FJ"f(152) 

;i;. "8"J..1-JB}7-]4 ~t 5=. 4hoJ]A7 +""ii'·~ ti}-2} :Q- 0] B}-'j'- ;i;]\cl(141).£1 ~1!j g_ ~.:§:}J.l7'j 7J] 0 ].§. .;,;J~tj(153) g_ "8"J,;<.J 

[0095] 61]tlt:11, 5=. 4goJ] 5=.J.]-'8_ ti}-2} :Q- 01, i:.'JAi]:'.'::: ~9'.j~(108)g 7-1]2 A<3.!il._~ 7Jtj(152).31J- 71] 0 ].§_~(161~168)£ ;i;H~ 711 

01:=- ::=:lelj(2o)g "[cj,,,.JB}JI, .§.iill;:;,.](107)~ ¾.,,H x½'8 7]-"t1-(10l)oJl ~'ir"%·£.-- ?'iclB}e:j *¾ ~_2_::=:(104s)~ "[cj 

,,,.,3%[ 4- ~9-- _§_aj};:;,.](107)~ uH'l':JB}uj 7J]o]_§_ ::=:lelj(20)g_ i;&';: u]~~~tj(175)g "[cj,;<.JB}JI., ;;;1]3 1;3}5=.~]tj 
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(147)31} ~~31-:_: ~21.:2(182)~ if:l-"'J3}:il, ~i'-7.::1_(182)-'4 :.d7]~__()_s._ 'i"!~Sl-::: l::l]_§_4'?J(l80)1 DH'J'f~';"!LI_J­

(175) /J-ol] if:! /8 3} E._s._-¼j, 1:fl-5=.5<1l uJ]Y t-1 ±7-.H 4) ~ if:! -"'J %[ y ~J q. 711 °1 E ~ (161 ~ 168) %61] Ai Au 711 °1 _§_ 

(161) ~ Ajl2 711°]!=.(162)-::= 3}-1,'- -;:ilelj 71] 01_§_, A1l3 Ljj;sl A1l6 71] 0]_§_~(163~166)-2. uJlYi'-1 71] 0]!=., .::Li:.',]JL A1l7 

71] 0]_§_(167) ~ A1]8 71] 0]1=-(168)-::= AJ-','- -;:ilelj 71l 0]Es._ T~~ y ~Jt:.J-. 

[0096] t:.l-~- 011 £, £ 4h 61] £Al -'8. -¾ 77 'tl , t-1 ,,\7] _;::'::: <"g '9 ~ (108) 611 El iiH X ½-'8. 3}4'- 7-hl (141) El ~c 1::!l .g.- ~ -'g-7.J _('.}__s._ 

<}~A]?'j 3}-','- 7-]'§.(141)-"'1 -"';·1::!jg "½t-7~}-::: 711°]_§_ aj';"!LI_j-(153)1 if:jAJw 4- ~Jt:.l-. 711°1_§_ aj';"!LI_J-O53)-2:- _1:=-_i@ 

7-](107)~ {}-;,] x½-'8. 71-¥!-001)-"'1 AJ~61l c4 if:jAJ~ 4- ~Jt:.l-. Au 7.J.!,!_7-.pJLI_J-(151)-€:- E7'-§.aj";':!LI_J-, E'flaj';"!LI_j­

~ ~~-9,J~';"!LI_j- Y-'r-~ £~%[ y ~t:.J-. i'-],,1-j]:'."::: '"2J'2'1~O08)1 7-]-'f---::= 71lo]_§_~(l61~168)-~- if:l-"'J3}0:j 71]0]~ 

:'.":::lelj(20)f1_e (S"JAJW 4- ~c:.}. _c=:_,fil7]O07)~ {J-iiH x½-'8. 71-¥!-(101)611 ~'ii'-~-& ? 0J3}o:j -'8-% ±.2..6(104s)~ 

if:l-"'J3}:il, _§_i@.7-](107)~ uH'l'I3}9 71] 0]_§_ :'.":::<'.Jj(20)1 i:a_-:_: uH'l'Iaj';"!LI_j-O75):::_ if:IAJW y ~t:.J-. it-]JL Ail3 1fr 
5=.5<1l Ll_J-O47)31} ~ 4,:;:,}-:_: ~ 21 .:2(182) ~ if:! /8 3}:il, w21 .:2(182) -'4 :.d7] ~ _Cl_s._ 'i"! ~5'1-::: l::l] _§_ 4'?1 (180) 1 uH 'l'I ~ 

";':!LI_j-O75) AJ61l if:jAJi5"}E.s._,¼J, 1:fl-5=.5<1] uJ]Yt] ±7-.}(5)~ "5"J"-J%£ y ~.t:.l-. 

[0098] 5=. 5a 1-H;,:.] 5d-::: ~ ~1N.91 ~ t:.l--c ~1Al01]61] u:J--c- 1:fl-5=.~l uJ]Yt-1 ±7-:}S'j Ai]S::.ciJ1g3_ 5=.A]~ B1?15=.~ 0lt:.J-. 5=. 

5e 1-11 ;,:.l 5g-;_: 5=. 5d.91 1tl if:! 011 ~ --s:<i.· £Al~ 13-~5=. ~ 01 q. 

[0099] 5=. 5a~ %S::.i:if~, 5=. la l-117-l 5=. le61]Ai ;,J.1N-'8. l::l}S>} %~ i::,c-:_: %!-}~ -'g--1:)__()_i:;c_ 7]-¥!-001) ,,J-611 ?::JCZ1Ll_J-½ 
(110)31} §J,,_~LI_j-~(120) 01 JJLr:Jl-5'. ?~~--'8_ %~ 6leljO0)1 '6J/33}JL, ;c,;>i::: _;::':::E],O0)1 -{Pf3}0:j 7]-¥!-(101)1 :'I. 

½A]:,']-:_: 'T"6 i 7-]'§.~003) 1 if:l,'33}JL, y.3] 7-]'-§.~O03)S'j ~4'-~ 7-]-'t--u:J 7]-¥!-001)31} ~4:rsj-:_: <)}4'- 7-]i'g 

(14l)g_ if:jAJw 4- ~t:.l-. 5=. 2a l-117..l 2e61l _'i=.A]-'8_ .:g- 7J__()_s._ 4-.31 7-]g~O03)?] 1-H1!J1rr}44-.31~ Alll 7-J.!,!_.A-j 

;;<JLI_j-(151) ~ A1ll \ll-5=.7-11 Ll_j-(143), ii:'] JL 3}-','- 7-] 1§. 041) g_ ~ 211-11-::: 7] 7'--','-(105 )~ if:l-"'J W y ~ q. 

[0100J .s::. 5b~ %S::.3}~, A111 itl-.s::.~11~O43) g_ -;:J. Jell :,q __()_-5'. Ail 71 '%t 4- ~ t:.J-. "111 itl-.s::.~l1:,ro43) -91 An 7-l -c- :ct -61 ~ ~- ;::; 

,.s:J 61]~ g_ 01%W 4- ~t:.l-. 0117.:l.r:Jl, ~±CF). 'El±(Cl) . .!:!.¾CBr).31} .:Q-e.- 1l-s_~ ~±~ 01%~ ~ 61]~ 

(thermal etching) .:g-;~__()_-5'. A1]1 7J.!i!_7-:FJLI_J-(15l)S'1 ~"J-'ilJ. 01 Ai]l \ll-5=.~l~(l43)g_ -;:ilelj3j__()_s._ All7H1 4- ~t:.l-. 

[0101] 5=. 5c~ %S::.3}1?1. A1]1 7.J.!,!_7-:pJ~(l5l)g_ u:]-4 4-31 ';"1_7<Jsji:tj 7]7'-1\'-005)~ ~-','- ~f_ :.dl\'-~ :<j-'f---;_: {1'r::l_c-j 

if:JEJ19j A1]2 \ll-5=.~11~(145)1 if:l..AJ3}JL 4-31 :;;]1§_~(103)g_ 7-]-'f---::= %~~091)1 "3JJ33}o:j u}9}s._1-] TS::.-91-% 

-','- :;;Hg (142) g "3J..AJ '%[ y 5l c:.}. -%1\'- 7-] 1§. (142)-£:- 3}-','- 7-] \-A (141 )31} ~ 4:r£1 o] 4-:z,1 7-] 1§. (140) g_ if:j AJ W 4- ~,:J 
q l::l}q ~Jell(l44).::. 3M4 1-H;>:.] ~3. 'i:]El]~ 7};>:.lJL ~67 3}1f- 7-]'-§.(141)61]Ai -%1\'- 7-]'-§.(142)£.91 ~* :c;'.:~'-'11 

3MJt~} %~~ ~-zH.- A]l .:g-w 4- ~ c:i-. Aj]l \31-£5:il Ll_j-(143) 0 1 ;;(Jl 7-l .s:i E-5'. Au \31-£5:Jl ~043) 611 ~;(~ w 4- 9H: 
~~ ~wg_ .7-]-rr--3}-c- -t;-7<J 0l -:::'::{J~ 4- ~lt:.l-. 

[0102] 5=. 5d~ %~3}~, 5=. lh 1-B,:7.] 5=. lk61lAi 1i1N~ l::l}S>} %~ ~-::: %A}~ -'8-7iH½% .C_ij-§-3}0~ _§_ifil.7-](107)~ 7-]-'f-­

c n]'E:!~"i':!~(171)611 .91'5R :.d7]3j__()_'i'. ~i'-1-'8. 711°1_§_~(161~168) 01 4--6) 3.-]';-;-sJJL 7-1]2 7<J.!i!_APJ~(l52)g_ £W 

3}-:_: 711°]_§_ 61elj(20).3lt, 711°1_§_ -:::'::<'P,(20) ~611 "5"JA;:l~3- ~Z}aj";':!LI_j-(173) AJ61] ll~.7-].s:jJL ~Z}~";':!~(173) 1 -ti:-% 

3}-::: ~21.:2(182)~ ¾'5R 4-31 7-]'-§.(140)31} :.d7l3j.0_.5'. "i':!~£1-::: l::l]Et]-'?](180)1 .¥_~3}-:_: \l}-5=.5<ll uJ]_v,_t] s-,7-} 

(6)~ "3JAJ%£ y ~t:.l-. \31-5=.~l uJ]Ytl ±7-}(6)-::: 3Mi:'l- Ljj;sl ~3. q:JEJl~ Y-c l::l}q ~lelj(l44)g_ £WW 'T 
;?Jc:.}. 01611 rr}4, 3}-','- };]g(l41)31} -%1\'- 7-]'-§.(142) 01 ?:l7]-;_: ~AJo] <;>:]Ajl.S:i°l 3}-','- 7-]'-§.(141)31} AJ-',L -"fi'-§. 

(142) A} 0]61l 0Jft.~ ~* _i;;:_~ 01 T~~ 4- ~q, 

[0l03J q~ 0115'., 5=. 3a Ljj;,:.] 5=. 3f61lA-i 111N~ l::l}S>} %~ :i=:E-::= %!-}~ .:g-;,;J& 31%3}o:j :.dlll ~%-i- ·*5=.~ 4- ~H=­
¾%~%~ if:!Ell-91 4-.31 7-]gO40)1 ;;.!-';_~ 5=. 5e.91 \ll-5=.5<il uJlYt-1 ±AH7)~ -3J-"'J%£ 4- ~t:.l- . .r::: c:.}f:- 01]s._Ai, 

5=. 3h ~ 3i61]A4 1i1N~ l::l}S>} %~ ::E-:_: %!-}~ -t;--1:)% .:<]lelj3}o:j 3}-','- 7-]'-§.(14l)S'j ~1::!J_g: "½i'-1~}-:_: 71] 01~ ~rl 
"i':!c1./-(153)-£: .¥.W3}-:_: 5=. 5f.91 \ll-5=.5<il uJlYi:.',] ±7-}(8)~ <'g-"'JW 4- 9Jt:.l-. _i:.E tj-~ 01]s._Ai, 5=. 4a 1-H;sl 5=. 4g61] 

Ai 1iuJ~ tl}S>} %~ ~-::: %A}~ -t;-7.3__()_.5'. 15"}-','- .:<]'-§.(141)-"'1 AJB-',L~ 9.Jl~3}-::: l::l}q ~lelj(l44) 1 .¥.W3}-::: _s-=_ 

5g-"'1 \ll-5=.5<il u11Yt-1 ±7-H9)~ if:l""a%£ 4- ~Jt:.J-. 

[0104] <;:; %011> 
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[0106] £ 6a~ {}3':t,}i:c[, -'c}~~ i".- ~~E-1 1P·lo.Jl~·:oil Tx;L;=' it!-£;{-ll uJl..5'..21 ~;:z}~(l-9) % 3jo-]£ 0,.1= t,}4~ ±W 
·W,:: ~i.'11.,,_l uJlY21Cl210)'.:: uJlY21 -1}1==(1200)611 :C:%~ '4'- ~Jt:.l-. ~i'-lls.., uJlY21 9}co200)-::: .:§:.6..§.9} ~"'11 

.Al uJl..5'.. 21 (1210) Z!-E-1 ;(-ll it!- 111 °1 E7 ..ill.~ g_ A1l 0, t,} ';: uJl..5'.. 21 Z:l_..§. ~i:'.,C 1220) ~ ± "WW y '.U q. 6116 '\1l (1221) ,co_ 

% 0J;>;797.Jj<,l(1222)E.] %'-~ uJl..5'..9s...A7 J-}%~ y ~Jt:.J- . .:§":.6E ';'}El,,Jl 0 l::'::(1223)';: uJl..5'..21 9}E(l200)9} {l~ 

.s=j';: .:§:.6..§.E.j t:-l] 0 l"E1 ..iiI.~ _!_L_.£__sc_~_g_ -,1-H]W y ~Jt:.J-. -2.-¥1-- y:z.J 5:,.i=:(1224)';: ~i.'11-"l uJl..5'..21(1210)~---'f-E-j ~ 

½-'8. 111°1£1611 ±-W.s=l'.:: -2.--¥1-~ {3½ :}J .7.J.7.JW y ~Jt:.l-. uJlY21 ';'}E1IiJl 0 ]6(1225)'.:: ~i.'11-"l uJl..5'..21(1210)9} ';']_ 

E1IfJl 0 1--'dw y '.Ut:.l-. % 0Jf{797.Jj<,](1222)';: uJl..5'..21 Z:l_..§.~i:'.l(l220)E.] t:-ll 0 ]E7 .iil.~% -$l~ :4lit!- ;(-llo-] %-'3j-% c,=' 
.,,.~w 4"- '.;Ur:.J-. 

[0107] £ 6b~ {}:Et,}i:c[, ~.!i!. f{-j9 -"l6E,1)(1300),c'_ i".- ~~E-1 1l.-"lo.Jl~61l Jii-~- it!-£;{-ll uJl..5'..21 ::},_;(.}~(1-9) % 3jo-]£ 

O,~'=- t,}4~ -,1-Bl~ uJl..5'..21 -"]6E,1)(1310)g_ ±"WW y '.Ut:.l- . .7.J.!i!. f{79 .Al6E,1)(1300)-€:- ..5'..B}~ 71714 ~#-E1 

~ _g_ ±1}%l- y '.Ut:.l-. ~i.'~]£, 73.!i!. f{79 -"]6E,1)(1300),c'_ uJlY21 -"]6E,1)(1310)4 zj-zj- .A]6E,1) ti,6(1360)611 -~ 

713'j ()_£ ~ ~ -'8. ..5'..1@(1320)' % 0Jf{7 217.Jj<,l (1330). '\1l (1340)' -fi--::Z-J ';']_ E7 _;,]] 0 1 ::'::(1350) ~ ±-WW y '.U q. uJl..5'.. 21 

A]6E,1)(1310),"'_ ~rllAl uJ]..5'..21(1311)9} uJl..5'..21 Z:J...§.~r-](1312)~ .¥.Wt,}9, £ 6aE.l uJl..5'..21 7'}.1=.(1200)9} --~-~ 

3L 0 . .£ %~i,}7Jl T-'\i~ ~f- '.Ut:.l-. 0 li?H} uJl..5'..21 Al6E,1)(1310)oJl'.:: % 0Jf{797-Jj<,l(l330)61l -0 ]i>JlA7 f{79-'8_ 111°1£1 

g=-::: .91-'\'-61]A-1 ~s,j ~-l 111°1£17} ;,:-j{}~ y ~lt:.l-. :.'i:)_!i_ _7{-121 .A]6~Hl300) 2. uJl.:s.'.9 7'}.i:::., it!-£5<1l 963. ~j<,] 

(Solid State Disk). 7'}uJl21· 0 lu];:zl -rrs..AilA-1(Camera Image Sensor) :}J ::i WE-1 :=:% 1)".:l].(Application 

Chipset)_c:,_.£. :41-tf~ y '.Ut:.l-. ~i5lls.., uJ]..5'..21 A]6E,1)(1310).::. ~£Ji-ll 963. ~~l(SSD).£ -,1-"-j~ "i'' '.;U_c:,_i:tj, 
0 l 7cg -9- ·13 .!i!. f{7 21 Al 6 E,1) (1300) .::. r:J1 %~E.1 111 ° l E1 ~ uJl ..5'.. 21 Al 6 E,1) (1310) oJl ~--§ 3j _c:,_£ ::i 21 ..:i1. {l sFJ '.U 711 Al 

7-JW Y '.Ut:.l-. 

[()108] 0 ]-'cl- 0 1 ~~E-1 .AJJ<1l~ 11~.::. 7TIAl-'8. ~Al -'c}Ell~- i"_- ~~g_ Ajl~"6"}2j';: E.]£7} o}L]i:tj, i"_- ~~E-1 ..a.;:zrn ~o-] 

47-] ?J-'.:: ~-$1 1.HoJ]A7 tj- 0J=~ 9-:'= 3':W. ~7cg :}J ~:iloJlA1 J-}%"%} y '.;Uc}. ~¥11 7::l-,1-~-$]';: ;:"}~ 1l_Al /c} 

E1l£ ±.-W"6"}~ ?,;!_c:,_.£ "5R-6:J.s=l 0 Jol= w ?,;l. 0 li::.J-. 

rn 

f +,._-·i1m 

• ; :: ~+·,·:; :: ·::: ;; •.•. ;.,::.•• j} .•• , ; : ::?~: ; .. '.;.•~~: : ::: 
~--.:c.,-;~-..-.."'-;:~--.,.--..~:.,.,-...,..~-.,-..,.,.:--...,_·-;,,:~·,;,.:..c._..._ ..... ~-..--...._-~-«-:.,:-.,;9c_,-;-.-~·.,,·..;q,;~-----.. ----..-.,..~..,..-,..,.-.,,. .... .....,.. • .,.:,l 

1 ?of ~-f1;.~:~~<){fi:~:i:)~:\~::::~~~i:~~{\):i\?;\:~ _ ;:u\:~:;;~:;:~\~:;~>tr~:l:;:~::·~:::;:~\l?::=l~:i:i}~ii~!~ 

, 20 • : ::: -~t:;;;; ;;.;,.;;;:::~,~;;;;•~; : • :;; :;; ·:~ ~;;~;';:~: F : : ~: 
,.,..,....,~~=...,,....,,,....,,,.,.~~~~~,.,.....,,....,.....,.,.~~~,----1 i 0::.1 

7 .2Ce: --fb{tt,:==:t=::,==:0:.\:':./··· ••?<:) /;=:}:{: ,:/: =<t•<ttJ 
l 1---~~- ·~ ·; 0 C 

1 ;?:0b --%?:JJF)/=\:\U/(:=t :,:.:·:=,-:·•====>,?=::·=::=::: _:= '. ':'•'?\({! 

12()~::. --~""

1

:=r>::'/? =}=:\}):{:::=<•>::<<<?'t•:t){t={{~t{tF ::: 

~ : --.~ : !z._;, ! 

~ ........................................................................................................................................................................................................................................................................................................................................... " ~ 
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This statement should not be construed as a representation that a search has been made, or 

that information more material to the examination of the present patent application does not exist. 

The Examiner is specifically requested not to rely solely on the material submitted herewith. 

Applicant has checked the appropriate boxes below. 

D 1. Statement under 37 C.F.R. l.704(d). Each item of information contained in this Information 

Disclosure Statement: (i) was first cited in any communication from a patent office in a 

counterpart1 foreign or international application or from the Office; and this communication 

was not received by any individual designated in Sec. 1.56( c) more than thirty days prior to 

the filing of this information disclosure statement; OR (ii) is a communication that was 

issued by a patent office in a counterpart foreign or international application or by the 

Office, and this communication was not received by any individual designated in Sec. 

1. 56( c) more than thirty days prior to the filing of the information disclosure statement. 

1:8:12. Filing under 37 C.F.R. § l.97(b). This Information Disclosure Statement is being filed 

within three months of the date of filing of a national application other than a continued 

prosecution application (CPA), OR within three months of the date of entry of the national 

stage as set forth in 3 7 C.F .R. § 1.491 in an international application, OR before the mailing 

date of a first Office Action on the merits OR before the mailing of a first Office Action 

1 The term counterpart foreign patent application means that a claim for priority has been made in 
either the U.S. application or a foreign application based on the other, or that the disclosures of the 
U.S. and foreign patent applications are substantively identical ( e.g., an application filed in the 
European Patent Office claiming the same U.K. priority as claimed in the U.S. application). 
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after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement 

or fee is required. 

D 3. Filing under 37 C.F.R. § l.97(c). This Information Disclosure Statement is being filed more 

than three months after the U.S. filing date AND after the mailing date of the first Office 

Action on the merits, but before the mailing date of a Final Rejection, or Notice of 

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

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

contained in this Information Disclosure Statement was first cited in any 

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

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

37 C.F.R. § l.97(e)(l). 

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

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

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

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

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

37 C.F.R. § 1.97(e)(2). 

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

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

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

than three months after the U.S. filing date and after the mailing date of a Final Rejection or 
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Notice of Allowance, but on or before payment of the Issue Fee. The required fee is 

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

payment of the fee under 37 C.F.R. § l. l 7(p ); in addition: 

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

contained in this Information Disclosure Statement was first cited in any 

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

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

37 C.F.R. § l.97(e)(l). 

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

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

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

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

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

37 C.F.R. § 1.97(e)(2). 

1:8:1 s. The patent family for one or more foreign language documents submitted herewith includes 

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

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

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

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

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

SB/08A form. For the purposes of a statement under 37 CFR l.97(e)(l), the United States or 
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other English language patent or published application are to be construed as being cited by 

the foreign patent office. MPEP 609.04(b)(V). 

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

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

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

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

IZI 7. A concise explanation of the relevance of the non-English language document(s) appears 

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

Document FPl (KR 20100100397 A) appears to describe a "nonvolatile memory device," as 

noted in the attached English-language translation of the abstract. 

Document USl (2013/0134492 Al) is submitted herewith as the English-language 

counterpart of document FP2 (KR 20130057670 A). 

IZI 8. Copies of documents FP1-FP2 are submitted. However, in accordance with 37 C.F.R. § 

l.98(a)(2)(ii), no copy of the U.S. patent application publication cited as document USl on 

the attached IDS Form is submitted. 

D 9. Copies of the _________ documents were cited by or submitted to the Office 

in an IDS that complies with 37 C.F.R. § l.98(a)-(c) in Application No. , filed -----

_____ , which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus, 

copies of these documents are not attached. 37 C.F.R. § l.98(d). 

IZI 10. It is expected that the examiner will review the prosecution and cited art in the parent 

Application No. 16/046,847, filed July 26, 2018 (now U.S. Patent No. 10,866,291), in 

Atty. Dkt. No. 4123.0110003 
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accordance with MPEP 2001.06(b), and indicate in the next communication from the office 

that the art cited in the earlier prosecution history has been reviewed in connection with the 

present application. 

D 11. Applicants submit herewith Office Actions from the co-pending U.S. Patent Application 

No. , filed , as documents to ------ -------- ----- -----

The identification of these Office Actions is not to be construed as a waiver of secrecy as to 

those applications now or upon issuance of the present application as a patent. The Examiner 

is respectfully requested to consider the cited applications and the art cited therein during 

examination. 

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

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

been considered. 

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

credit any overpayment, to our Deposit Account No. 19-0036. 

Date: 10/14/2021 

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

17428423.1 

Respectfully submitted, 

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

/W enchong Shu/ 

W enchong Shu 
Agent for Applicant 
Registration No. 73,999 

Atty. Dkt. No. 4123.0110003 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

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

ATTORNEY DOCKET NO. 

4123.0110003 

CONFIRMATION NO. 

3874 

EXAMINER 

PATEL. REEMA 

ART UNIT PAPER NUMBER 

2812 

NOTIFICATION DATE DELIVERY MODE 

03/03/2022 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

e-office@stemekessler.com 

PTOL-90A (Rev. 04/07) 
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Office Action Summary 

Application No. 
16/951, 141 

Examiner 

REEMA PATEL 

Applicant(s) 
LU et al. 

Art Unit 

2812 

AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on 10/14/21. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) □ This action is non-final. 
3)□ An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) 0 Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s) is/are allowed. 

7) D Claim(s) __ is/are rejected. 

8) D Claim(s) __ is/are objected to. 

9) 0 Claim(s) 1-20 are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)□ The specification is objected to by the Examiner. 

11 )□ The drawing(s) filed on __ is/are: a)□ accepted or b)□ objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

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

Certified copies: 

a)□ All b)D Some** c)□ None of the: 

1.□ Certified copies of the priority documents have been received. 

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

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

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

Attachment{s) 

1) D Notice of References Cited (PTO-892) 

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20220226 
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Application/Control Number: 16/951,141 
Art Unit: 2812 

DETAILED ACTION 

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

Page 2 

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

the first inventor to file provisions of the AIA. 

Election/Restrictions 

2. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-10, drawn to a method of forming a joint opening in a three-dimensional 

memory device, classified in H01 L 21 /20. 

II. Claims 11-20, drawn to a joint opening in a three-dimensional memory device, 

classified in H01 L 27/11578. 

3. The inventions are independent or distinct, each from the other because: 

4. Inventions I and II are related as process of making and product made. The 

inventions are distinct if either or both of the following can be shown: (1) that the process 

as claimed can be used to make another and materially different product or (2) that the 

product as claimed can be made by another and materially different process (MPEP § 

806.05(f)). In the instant case the product as claimed can be made by another and 

materially different process, such as one which the first stacked layer is selectively formed 

with multiple thicknesses such that the first through hole is created while forming the 

stacked layer. 

5. Restriction for examination purposes as indicated is proper because all the 

inventions listed in this action are independent or distinct for the reasons given above and 

there would be a serious search and/or examination burden if restriction were not required 

because one or more of the following reasons apply: 
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6. The inventions require a different field of search (for example, searching 

different classes/subclasses, or employing different search queries). 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of an invention to be examined even though the requirement 

may be traversed (37 CFR 1 .143) and (ii) identification of the claims encompassing 

the elected invention. 

The election of an invention may be made with or without traverse. To reserve a 

right to petition, the election must be made with traverse. If the reply does not distinctly 

and specifically point out supposed errors in the restriction requirement, the election shall 

be treated as an election without traverse. Traversal must be presented at the time of 

election in order to be considered timely. Failure to timely traverse the requirement will 

result in the loss of right to petition under 37 CFR 1 .144. If claims are added after the 

election, applicant must indicate which of these claims are readable upon the elected 

invention. 

Should applicant traverse on the ground that the inventions are not patentably 

distinct, applicant should submit evidence or identify such evidence now of record 

showing the inventions to be obvious variants or clearly admit on the record that this is 

the case. In either instance, if the examiner finds one of the inventions unpatentable over 

the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 103 

or pre-AIA 35 U.S.C. 103(a) of the other invention. 

7. Applicant is reminded that upon the cancellation of claims to a non-elected 

invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one 

or more of the currently named inventors is no longer an inventor of at least one claim 
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Art Unit: 2812 

Page 4 

remaining in the application. A request to correct inventorship under 37 CFR 1.48(a) must 

be accompanied by an application data sheet in accordance with 37 CFR 1.76 that 

identifies each inventor by his or her legal name and by the processing fee required under 

37 CFR 1.17(i). 

8. The examiner has required restriction between product or apparatus claims and 

process claims. Where applicant elects claims directed to the product/apparatus, and all 

product/apparatus claims are subsequently found allowable, withdrawn process claims 

that include all the limitations of the allowable product/apparatus claims should be 

considered for rejoinder. All claims directed to a nonelected process invention must 

include all the limitations of an allowable product/apparatus claim for that process 

invention to be rejoined. 

In the event of rejoinder, the requirement for restriction between the 

product/apparatus claims and the rejoined process claims will be withdrawn, and the 

rejoined process claims will be fully examined for patentability in accordance with 37 CFR 

1.104. Thus, to be allowable, the rejoined claims must meet all criteria for patentability 

including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the 

elected product/apparatus are found allowable, an otherwise proper restriction 

requirement between product/apparatus claims and process claims may be maintained. 

Withdrawn process claims that are not commensurate in scope with an allowable 

product/apparatus claim will not be rejoined. See MPEP § 821.04. Additionally, in order 

for rejoinder to occur, applicant is advised that the process claims should be amended 

during prosecution to require the limitations of the product/apparatus claims. Failure to 

do so may result in no rejoinder. Further, note that the prohibition against double 
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patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement is 

withdrawn by the examiner before the patent issues. See MPEP § 804.01. 

9. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to REEMA PATEL whose telephone number is (571 )270-

1436. The examiner can normally be reached M-F, 8am-5pm EST. 

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

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR) 

at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles D Garber can be reached on (571 )272-2194. The fax phone number 

for the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https ://patentcenter. uspto. gov. Visit https ://www. uspto. gov /patents/apply /patent­

center for more information about Patent Center and https://www.uspto.gov/patents/docx 

for information about filing in DOCX format. For additional questions, contact the 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance 

from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: LU et al. 

Applicant: Yangtze Memory Technologies 

Co., Ltd. 

Application No.: 16/951,141 

Filing Date: November 18, 2020 

Confirmation No.: 3874 

Art Unit: 2812 

Examiner: PA TEL, Reema 

Atty. Docket: 4123.0110003 

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

Commissioner for Patents 
PO Box 1450 

Reply to Restriction Requirement 

Alexandria, VA 22313-1450 

Commissioner: 

In reply to the Office Action dated March 3, 2022, requesting an election of one group of 

claims to prosecute in the above-referenced patent application, Applicant hereby provisionally 

elects to prosecute Group II, drawn to a joint opening in a three-dimensional memory device, 

represented by claims 11-20. This election is made without prejudice to or disclaimer of the 

other claims or inventions disclosed. This election is made without traverse. 

Reconsideration and withdrawal of the Restriction Requirement, and consideration and 

allowance of all pending claims, are respectfully requested. 

It is not believed that extensions of time are required beyond those that may otherwise be 

provided for in documents accompanying this paper. However, if additional extensions of time 

are necessary to prevent abandonment of this application, then such extensions of time are 

hereby petitioned under 37 C.F.R. § l.136(a), and any additional fees required to continue 
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LU et al. 

Application No. 16/951,141 

prosecution or appeal of this application (including issue fee, fees for net addition of claims or 

forwarding to appeal) are hereby authorized to be charged to our Deposit Account No. 19-0036. 

Date: 3/16/2022 

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

18123242 l.docx 

Respectfully submitted, 

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

/W enchong Shu/ 

W enchong Shu 
Patent Agent for Applicant 
Registration No. 73,999 

Atty. Dkt. No. 4123.0110003 
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Electronic Acknowledgement Receipt 

EFSID: 45240635 

Application Number: 16951141 

International Application Number: 

Confirmation Number: 3874 

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

First Named Inventor/Applicant Name: Zhenyu LU 

Customer Number: 26111 

Filer: Wenchong Shu/Michael Monteiro 

Filer Authorized By: Wenchong Shu 

Attorney Docket Number: 4123.0110003 

Receipt Date: 16-MAR-2022 

Filing Date: 18-NOV-2020 

Time Stamp: 13:36:55 

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.) 

270905 
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2 Response to Election/ Restriction Filed 
2022-03-16-Reply-

no 2 
Restriction-4123-0110003.pdf 

3882fea05e4a28266bdb21 c26cb40a75f0a 1 
0599 

Warnings: 

Information: 

Total Files Size (in bytes) 372560 

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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WENCHONG SHU 

PATENT AGENT 

(202) 772-8656 
WSHU@STERNEKESSLER.CO M 

March 16, 2022 

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

Sterne Kessler 
STERNE KESSLER GOLDSTEIN & FOX 

Confirmation No. 3874 
Art Unit 2812 

Attn: Mail Stop Amendment 

Re: U.S. Utility Patent Application 
Appl. No. 16/951,141; Filing Date: November 18, 2020 
For: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL 

MEMORY DEVICES AND METHODS FOR FORMING THE 
SAME 

Inventors: LU et al. 
Our Ref: 4123.0110003 

Commissioner: 

Transmitted herewith for appropriate action is a document entitled Reply to Restriction 
Requirement, which is submitted electronically. 

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

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, 
or credit any overpayment, to our Deposit Account No. 19-0036. 

DJF/W-S/mm 
Enclosure 

18123224.1 

Respectfully submitted, 

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

/W enchong Shu/ 

W enchong Shu 
Patent Agent for Applicant 
Registration No. 73,999 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

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

ATTORNEY DOCKET NO. 

4123.0110003 

CONFIRMATION NO. 

3874 

EXAMINER 

PATEL. REEMA 

ART UNIT PAPER NUMBER 

2812 

NOTIFICATION DATE DELIVERY MODE 

03/29/2022 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

e-office@stemekessler.com 

PTOL-90A (Rev. 04/07) 
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Office Action Summary 

Application No. 
16/951, 141 

Examiner 

REEMA PATEL 

Applicant(s) 
LU et al. 

Art Unit 

2812 

AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on 3/16/22. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) 0 This action is non-final. 
3)□ An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) 0 Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) 1-10 is/are withdrawn from consideration. 

6) □ Claim(s) is/are allowed. 

7) 0 Claim(s) 11-20 is/are rejected. 

8) □ Claim(s) __ is/are objected to. 

9) □ Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)□ The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on 11/18/20 is/are: a)0 accepted or b)□ objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)0 All b)D Some** c)□ None of the: 

1.□ Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. 16/046,847. 

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

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

Attachment{s) 

1) D Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20220324 
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Art Unit: 2812 

DETAILED ACTION 

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

Page 2 

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

the first inventor to file provisions of the AIA. 

Election/Restrictions 

2. Claims 1-10 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) 

as being drawn to a nonelected invention, there being no allowable generic or linking 

claim. Election was made without traverse in the reply filed on 3/16/20. 

Priority 

3. Acknowledgment is made of applicant's claim for foreign priority under 35 U.S.C. 

119 (a)-(d). The certified copy has been filed in parent Application No. 16/046,847, filed 

on 7/26/18. 

Information Disclosure Statement 

4. The information disclosure statements (IDS) were submitted on 11 /18/20, 1 /8/21, 

4/22/21, 10/14/21. The submissions are in compliance with the provisions of 37 

CFR 1.97. Accordingly, the information disclosure statements have been considered by 

the examiner. 

Claim Rejections - 35 USC § 103 

5. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-A IA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 
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6. The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention 
is not identically disclosed as set forth in section 102, if the differences between the claimed 
invention and the prior art are such that the claimed invention as a whole would have been 
obvious before the effective filing date of the claimed invention to a person having ordinary skill 
in the art to which the claimed invention pertains. Patentability shall not be negated by the 
manner in which the invention was made. 

7. Claims 11-12 and 14-20 is/are rejected under 35 U.S.C. 103 as being unpatentable 

over Lee et al. (U.S. 2013/0109158 A1; "Lee") in view of Hua et al. (U.S. 2013/0203227 

A1; "Hua"). 

8. Regarding claim 11, Lee discloses a first sub-array comprising: 

■ A first through hole (opening which is filled by 140, Fig. 1 P) penetrating a 

first stacked layer (161-168, 110, Fig. 1 P) along a vertical direction; 

■ A first channel structure (141, Fig. 1 P) disposed at the bottom of the first 

through hole; 

■ A second channel structure (145, Fig. 1 P) in contact with the first channel 

structure (141, Fig. 1 P) disposed in the first through hole; 

■ A third channel structure (147, 112, Fig. 1 P) in contact with the second 

channel structure (145, Fig. 1 P) disposed over the first through hole, 

wherein a size of the third channel structure (147, 112, Fig. 1 P) along a 

lateral direction is larger than a top aperture of the first through hole. 

9. Yet, Lee does not disclose the following: 

■ A second stacked layer disposed on the third channel structure; 

■ A second through hole penetrating the second stacked layer along the 

vertical direction; 
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■ A fourth channel structure in contact with the third channel structure 

disposed in the second through hole; 

■ A fifth channel structure in contact with the fourth channel structure 

disposed over the second through hole. 

10. However, Hua discloses vertically stacking identical sub-arrays (Fig. 4). This has 

the advantage of forming a reliable, high-density storage array. Therefore, it would have 

been obvious to one having ordinary skill in the art at the time the invention was made to 

modify the invention of Lee with vertically stacking an identical sub-array comprising a 

second stacked layer disposed on the third channel structure, a second through hole 

penetrating the second stacked layer along the vertical direction, a fourth channel 

structure in contact with the third channel structure disposed in the second through hole, 

and a fifth channel structure in contact with the fourth channel structure disposed over 

the second through hole on the first sub-array, as taught by Hua, so as to form a reliable, 

high-density storage array. 

11. Regarding claim 12, Lee discloses a first functional layer (143, Fig. 1 P) disposed 

between a sidewall of the first through hole (opening which is filled by 140, Fig. 1 P) and 

the second channel structure (145, Fig. 1 P) as part of the first sub-array. Since Hua 

discloses vertically stacking an identical sub-array, the combination of Lee in view of Hua 

would also teach a second functional layer disposed between a sidewall of the second 

through hole and the fourth channel structure [as part of the second sub-array]. 

12. Regarding claim 14, Lee discloses a first filling structure (191, Fig. 1 P) covering 

the surface of the second channel structure (145, Fig. 1 P). Hua discloses a first through 

hole (of lower Storage Sub-Array, Fig. 4) interconnected with a second through hole (of 
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upper Storage Sub-Array, Fig. 4) and a filling structure covering a surface of the sidewalls 

of the lower Storage Sub-Array (second channel) and a bottom surface of the upper 

Storage Sub-Array (fourth channel). 

13. Regarding claim 15, Lee discloses the first stacked layer includes a first number 

of conductor (161-168, Fig. 1 P)/dielectric layer pairs (110, Fig. 1 P) ([0049]). Since Hua 

discloses vertically stacking an identical sub-array, the combination of Lee in view of Hua 

would also teach the second stack layer includes a second number of conductor/dielectric 

pairs [as part of the second sub-array]. 

14. Yet, Lee and Hua do not disclose the first number and second number are not less 

than 32. However, it would have been obvious to one having ordinary skill in the 

art at the time the invention was effectively filed to select a first and second 

number of conductor/dielectric pairs to be not less than 32, since it has been 

held that where the general conditions of a claim are disclosed in the prior art, 

discovering the optimum or workable ranges involves only routine skill in the art. 

In re Aller, 105 USPQ 233. 

15. Regarding claim 16, Lee discloses a third channel structure (147, 112, Fig. 1 P) but 

does not explicitly disclose its thickness is between 30 nm and 70 nm. However, it would 

have been obvious to one having ordinary skill in the art at the time the invention 

was effectively filed to select a thickness of the third channel structure to be 

between 30 nm and 70 nm, since it has been held that where the general 

conditions of a claim are disclosed in the prior art, discovering the optimum or 

workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 
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16. Regarding claim 17, Lee discloses a first through hole (opening which is filled 

by 140, Fig. 1 P) with a size difference between a top aperture and bottom aperture 

less than 30 nm (Fig. 1 P). Since Hua discloses vertically stacking an identical sub­

array, the combination of Lee in view of Hua would also teach the second through hole 

would also have a size difference between a top aperture and bottom aperture less than 

30 nm [as part of the second sub-array]. 

17. Regarding claim 18, Lee discloses a first sub-array comprising: 

■ A first stacked layer (161-168, 110, Fig. 1 P) disposed on a substrate (101 ); 

■ A plurality of channels structures penetrating the first stacked layer(); 

■ Wherein each of the plurality of channel structures comprises: 

■ A first through hole (opening which is filled by 140, Fig. 1 P) 

penetrating the first stacked layer (161-168, 110, Fig. 1 P); 

■ A first channel structure (141, Fig. 1 P) disposed at the bottom of the 

first through hole and in contact with the substrate (101, Fig. 1 P); 

■ A second channel structure (145, Fig. 1 P) in contact with the first 

channel structure (141, Fig. 1 P) and disposed in the first through 

hole; 

■ A third channel structure (147, 112, Fig. 1 P) in contact with the 

second channel structure (145, Fig. 1 P) disposed over the first 

through hole. 

18. Yet, Lee does not disclose the following: 

■ A second stacked layer disposed on the third channel structure; 

Micron Ex. 1002, p. 594 
Micron v. YMTC 
IPR2025-00245



Application/Control Number: 16/951,141 
Art Unit: 2812 

Page 7 

■ A second through hole penetrating the second stacked layer along the 

vertical direction; 

■ A fourth channel structure in contact with the third channel structure 

disposed in the second through hole; 

■ A fifth channel structure in contact with the fourth channel structure 

disposed over the second through hole. 

19. However, Hua discloses vertically stacking identical sub-arrays (Fig. 4). This has 

the advantage of forming a reliable, high-density storage array. Therefore, it would have 

been obvious to one having ordinary skill in the art at the time the invention was made to 

modify the invention of Lee with vertically stacking an identical sub-array comprising a 

second stacked layer disposed on the third channel structure, a second through hole 

penetrating the second stacked layer along the vertical direction, a fourth channel 

structure in contact with the third channel structure disposed in the second through hole, 

and a fifth channel structure in contact with the fourth channel structure disposed over 

the second through hole on the first sub-array, as taught by Hua, so as to form a reliable, 

high-density storage array. 

20. Regarding claim 19, Lee discloses a first functional layer (143, Fig. 1 P) disposed 

between a sidewall of the first through hole ( opening which is filled by 140, Fig. 1 P) and 

the second channel structure (145, Fig. 1 P) as part of the first sub-array. Since Hua 

discloses vertically stacking an identical sub-array, the combination of Lee in view of Hua 

would also teach a second functional layer disposed between a sidewall of the second 

through hole and the fourth channel structure [as part of the second sub-array]. 
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21. Regarding claim 20, Lee discloses a third channel structure (147, Fig. 1 P) but does 

not explicitly disclose its thickness is between 30 nm and 70 nm. However, it would have 

been obvious to one having ordinary skill in the art at the time the invention was 

effectively filed to select a thickness of the third channel structure to be between 

30 nm and 70 nm, since it has been held that where the general conditions of a 

claim are disclosed in the prior art, discovering the optimum or workable ranges 

involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Double Patenting 

22. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); 

In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 F.2d 

937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 

1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on nonstatutory double 
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patenting provided the reference application or patent either is shown to be commonly 

owned with the examined application, or claims an invention made as a result of activities 

undertaken within the scope of a joint research agreement. See MPEP § 717.02 for 

applications subject to examination under the first inventor to file provisions of the AIA as 

explained in MPEP § 2159. See MPEP § 2146 et seq. tor applications not subject to 

examination under the first inventor to file provisions of the AIA. A terminal disclaimer 

must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patenVpatents-forms. The filing date of the application 

in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be 

filled out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

23. Claims 11-20 provisionally rejected on the ground of nonstatutory double patenting 

as being unpatentable over claims 11-15 and 18-20 of copending Application No. 

16/046,847 (reference application). 

24. Claim 11 of the instant application corresponds with claim 11 of the '847 

application. 

25. Claim 12 of the instant application corresponds with claim 11 of the '847 

application. 
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26. Claim 13 of the instant application corresponds with claim 12 of the '847 

application. 

27. Claim 14 of the instant application corresponds with claim 13 of the '847 

application. 

28. Claim 15 of the instant application corresponds with claims 14-15 of the '847 

application. 

29. Claim 16 of the instant application corresponds with claim 18 of the '847 

application. 

30. Claim 17 of the instant application corresponds with claim 19 of the '847 

application. 

31. Claim 18 of the instant application corresponds with claim 20 of the '847 

application. 

32. Claim 19 of the instant application corresponds with claim 20 of the '847 

application. 

33. Claim 20 of the instant application corresponds with claims 20 and 19 of the '847 

application. 

34. This is a provisional nonstatutory double patenting rejection because the 

patentably indistinct claims have not in fact been patented. 

Conclusion 

35. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to REEMA PATEL whose telephone number is (571 )270-

1436. The examiner can normally be reached M-F, 8am-5pm EST. 
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Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR) 

at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles D Garber can be reached on (571 )272-2194. The fax phone number 

for the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent­

center for more information about Patent Center and https://www.uspto.gov/patents/docx 

for information about filing in DOCX format. For additional questions, contact the 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance 

from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/REEMA PATEL/ 
Primary Examiner, Art Unit 2812 
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Af ail Stop Amendment 

In reply to the Office Action dated March 29, 2022 ("Office Action"), Applicant submits the 
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Amendments to the Claims 

LU et al. 
Application No. 16/951,141 

This listing of claims will replace all prior versions, and listings, of claims in the application. 

1. (\Vithdrmvn) A method of forming a joint opening structure in a three-dimensional (3D) 

memory device, comprising: 

forming a first stacked layer on a substrate; 

forming a first through hole penetrating the first stacked layer to expose the substrate; 

forming a first channel structure at a bottom of the first through hole and in contact with the 

substrate; 

forming a second channel structure in the first through hole and in contact with the first 

channel structure; 

fom1ing a third channel structure above the first through hole and in contact with the second 

channel structure, wherein a size of the third channel structure along a lateral direction is larger than 

a top aperture of the first through hole; 

forming a second stacked layer over the third channel strncture; 

fom1ing a second through hole penetrating the second stacked layer to expose the third 

channel structure; 

forming a fourth channel structure in the second through hole and in contact with the third 

channel structure; and 

forming a fifth channel strncture above the second through hole and in contact with the 

fourth channel structure. 

2. (Withdrawn) The method of claim 1, wherein: 

the first stacked layer includes a first number of oxide/nitride layer pairs; and 

the second stacked layer includes a second number of oxide/nitride layer pairs. 

3. (Withdrmvn) The method of claim 2, wherein: 

the first number and the second number are not less than 32. 

4. (Withdrawn) The method of claim 1, further comprising: 
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forming a first functional layer between a sidewall of the first through hole and the second 

channel strncture; and 

forming a second fimctional layer disposed between a sidewall of the second through hole 

and the fourth channel structure. 

5. (Withdrawn) The method of claim 4, wherein fom1ing the first functional layer comprises: 

forming a first tunneling layer on the sidewall of the first through hole and the exposed 

surface of the first channel strncture, wherein the first tunneling layer is configured, in operation, to 

generate charges; 

forming a first storage layer on the surface of the first tunneling layer to store the charges 

generated by the first tunneling layer; 

forming a first barrier layer on the surface of the first storage layer to block the outflow of 

charges in the first storage layer; 

forming a first passivation layer on the surface of the first barrier layer to protect the first 

barrier layer from being damaged in a subsequent removal process; and 

removing portions of the first passivation layer, the first barrier layer, the first storage layer, 

and the first tunneling layer on the surface of the first channel strncture, wherein remaining portions 

of the first passivation layer, the first barrier layer, the first storage layer, and the first tunneling 

layer on the sidewall of the first through hole to form the first functional layer. 

6. (\Vithdrawn) The method of claim 5, wherein forming the second channel strncture 

comprises: 

forming a second channel layer that covers the sidewall of the first passivation layer and the 

exposed surface of the first channel layer; 

forming a first filling layer that covers the surface of the second channel layer; 

removing a portion of the first filling layer to form a first filling structure, wherein the top 

surface of the first filling structure is lower than the top surface of the first insulating connection 

layer; and 

removing a portion of the second channel layer to form the second channel strncture. 
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7. (Withdrmvn) The method of claim 1, wherein forming the third channel structure comprises: 

forming a first insulating connection layer on the first stacked layer to cover the first through 

hole; 

etching the first insulating connection layer to form a first groove to expose the first through 

hole; 

forming a third channel layer in the first groove, wherein the third channel layer is in contact 

with the second channel structure; and 

planarizing the top surfaces of the first insulating connection layer and the third channel 

layer to form the third channel structure. 

8. (Withdrawn) The method of claim 1, wherein fom1ing the third channel structure comprises: 

forming a first insulating connection layer on the first stacked layer to cover the first through 

hole; 

etching the first insulating connection layer and at least a portion of a top nitride layer of the 

first stacked layer to fom1 a first groove to expose the first through hole; 

forming the third channel stmcture in the first groove, wherein the third channel structure is 

in contact with the second channel stmcture; and 

planarizing the top surfaces of the first insulating connection layer and the third channel 

structure. 

9. (\Vithdrawn) The method of claim 4, wherein forming the fourth channel structure 

comprises: 

forming a fourth channel layer that covers the sidewall of a second functional layer and the 

exposed surface of the third channel layer; 

forming a second filling layer that covers the surface of the fourth channel layer; 

removing a portion of the second filling layer to form the second filling structure, wherein 

the top surface of the second filling structure is lower than the top surface of the second insulating 

connection layer; and 

removing a portion of the fourth channel layer to form the fourth channel stmcture, wherein 

a top surface of the fourth channel structure is lower than a top surface of the second insulating 
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connection layer. 

10. (Withdrawn) The method of claim 1, wherein forming the fifth channel strncture comprises: 

forming a second insulating connection layer on the second stacked layer to cover the first 

through hole; 

etching the second insulating com1ection layer to form a second groove to expose the second 

through hole; 

forming a fifth channel layer in the second groove, wherein the fifth channel layer is in 

contact with the fourth channel structure; and 

planarizing the top surfaces of the second insulating connection layer and the fifth channel 

layer to form the fifth channel structure. 

11. (Original) A joint opening structure of a three-dimensional (3D) memory device, 

compnsmg: 

a first through hole penetrating a first stacked layer along a vertical direction; 

a first channel structure disposed at the bottom of the first through hole; 

a second channel structure in contact with the first channel structure disposed in the first 

through hole; 

a third channel structure in contact with the second channel structure disposed over the first 

through hole, wherein a size of the third channel structure along a lateral direction is larger than a 

top aperture of the first through hole; 

a second stacked layer disposed on the third channel structure; 

a second through hole penetrating the second stacked layer along the vertical direction; 

a fourth channel structure in contact with the third channel structure disposed in the second 

through hole; 

a fifth channel strncture in contact with the fourth channel structure disposed over the 

second through hole. 

12. (Original) The joint opening structure of claim 11, further comprising: 

a first functional layer disposed between a sidewall of the first through hole and the second 
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channel structure; and 

a second functional layer disposed between a sidewall of the second through hole and the 

fourth channel strncture. 

13. (Original) The joint opening strncture of claim 11, further comprising: 

a first filling strncture covering the surface of the second channel structure; and 

a second filling strncture covering the surface of the fourth channel strncture; 

wherein the first through hole is non-interconnected with the second through hole. 

14. (Original) The joint opening strncture of claim 11, further comprising: 

a first filling structure covering the surfaces of the second channel structure and the fourth 

channel strncture; 

wherein the first through hole is interconnected with the second through hole. 

15. (Original) The joint opening structure of claim 11, wherein: 

the first stacked layer includes a first number of conductor/dielectric layer pairs; 

the second stacked layer includes a second number of conductor/dielectric layer pairs; and 

the first number and the second number are not less than 32. 

16. ( Original) The joint opening structure of claim 11, wherein: 

a thickness of the third channel structure is in a range between 30nm and 70nm. 

17. (Original) The joint opening strncture of claim 11, wherein: 

a size difference between the top aperture and a bottom aperture of the first through hole is 

equal to or less than 30nm; and 

a size difference between a top aperture and a bottom aperture of the second through hole is 

equal to or less than 30nm. 

18. ( Currently Amended) A joint opening strncture of a three-dimensional (3D) memory device, 

compnsmg: 
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layer; 

a first stacked layer disposed on a substrate; 

a second stacked layer disposed on the first stacked layer; and 

a plurality of channel structures penetrating the first stacked layer and the second stacked 

wherein each of the plurality of channel structures includes: 

a first through hole penetrating the first stacked layer, 

a first channel structure disposed at the bottom of the first through hole and in 

contact with the substrate, 

a second channel structure disposed in the first through hole and in contact with the 

first channel stmcture, 

a third channel structure disposed over the first through hole and in contact with the 

second channel structure. wherein a size of the third channel structure along a lateral 

direction is larger than a top aperture of the first through hole; 

a second through hole penetrating the second stacked layer, 

a fourth channel structure disposed in the second through hole and in contact with 

the third channel strncture, and 

a fifth channel structure disposed over the second through hole and in contact with 

the fourth channel structure. 

19. (Original) The joint opening structure of claim 18, wherein each of the plurality of channel 

structures further includes: 

a first functional layer disposed between a sidewall of the first through hole and the second 

channel structure; and 

a second functional layer disposed between a sidewall of the second through hole and the 

fourth channel stmcture. 

20. (Original) The joint opening strncture of claim 18, wherein: 

a thickness of the third channel structure is in a range between 30nm and 70nm. 
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Remarks 

Reconsideration of this Application is respectfully requested. 

Upon entry of the foregoing reply, claims 11-20 are pending in the application, with claims 

11 and 18 being the independent claims. Claims 1-10 were previously withdrawn from 

consideration. Claim 18 is sought to be amended. These changes are believed to introduce no new 

matter, and their entry is respectfully requested. 

Based on the following remarks, Applicant respectfully requests that the Examiner 

reconsider all outstanding rejections and that they be withdrawn. 

Rejections Untfer 35 U.S.C. § 103 

Claims 11-12 and 14-20 are rejected under 35 U.S.C. § 103 as allegedly being unpatentable 

over U.S. Publication No. 2013/0109158 Al to Lee et al. ("Lee") in view of U.S. Publication No. 

2013/0203227 Al to Huo et al. ("Huo"). (Office Action, pp. 3-8.) Applicant respectfully disagrees. 

Independent claim 11 recites at least the below features that distinguish over the applied 

references: 

a third channel structure in contact with the second channel 
structure disposed over the first through hole, wherein a projection of 
the third channel structure on the substrate covers a projection of 
the first through hole on the substrate; 

a fifth channel structure in contact with the fourth channel 
structure disposed over the second through hole, 

(Emphasis added.) 

In rejecting claim 11, the Office Action indicated that the third semiconductor layer 14 7 of 

Lee's FIG. IP reads on the claimed third channel structure. (Office Action, page 3.) But Applicant 
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respectfully submits that the Office Action failed to address all words in the claim. MPEP § 2143.03 

states: 

"All words in a claim must be considered in judging the 
patentability of that claim against the prior art." In re Wilson, 424 F.2d 
1382, 1385, 165 USPQ 494,496 (CCPA 1970). 

Examiners must consider all claim limitations when detem1ining 
patentability of an invention over the prior art. In re G-ulack, 703 F .2d 
1381, 1385, 217 USPQ 401, 403-04 (Fed. Cir. 1983). The subject 
matter of a properly constrned claim is defined by the terms that limit 
the scope of the claim when given their broadest reasonable 
interpretation. See MPEP § 2111 et seq. It is this subject matter that 
must be examined. 

As recited in original claim 11, "a projection of the third channel strncture on the substrate 

covers a projection of the first through hole on the substrate." Unlike the above-noted distinguishing 

claim features, the third semiconductor layer 14 7 of Lee is located within the channel hole 103 and 

is encircled by first infonnation storing layer 151, as clearly shown in FIG. IP of Lee (reproduced 

below). Paragraph [0040) of Lee states that "a first information storing layer 151 may be formed to 

cover an inner wall of the vertical channel hole 103." And Paragraph [0047) of Lee states that "[t]he 

fonnation of the third semiconductor layer 14 7 may include partially removing an upper portion of 

the vertical channel 140 to form a hole 104, and then filling the hole 104 with a semiconductor 

material." That is, the third semiconductor layer 147 of Lee is formed -within the channel hole 103 

and encircled by first infom1ation storing layer 151, thus a diameter of the third semiconductor 

layer 147 in the lateral direction must be less than an inner diameter of the cham1el hole 103. 

Therefore, a projection of the third semiconductor layer 147 of Lee on the substrate cannot cover a 

projection of the channel hole 103 on the substrate, as required by claim 11. 
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Further, the Office Action correctly admitted that "Lee does not disclose the following: ... 

a fifth channel structure in contact with the fourth channel structure disposed over the second 

through hole." The Office Action then replied on Huo and stated that "Huo discloses vertically 

stacking identical sub-arrays (FIG. 4)." (Office Action, pp. 3-4.) Applicant respectfully disagrees. 

First, as shown in FIG. 4 of Huo (reproduced below), the upper storage sub-array is not 

identical with the lower storage sub-array as the Office Action alleged. The lower storage sub-array 
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includes vertical transistors and selection transistor drains that are indicated in the dashed circle 

line, which the upper storage sub-array does not have. Thus, the conclusion of the Office Action 

fails. Second, the upper subarray of Huo does not include "a fifth channel structure in contact with 

the fourth channel structure disposed over the second through hole," as required by claim 11. Huo is 

completely silent about this feature. Thus, Huo fails to cure the deficiencies of Lee. 

Cll.OSS-sncnO?lAL VIEW ALONG BIT-
11NB DIRECTION "1 

FIG.4 

i 
f:a 

.... l 

f 
~ 
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Accordingly, independent claim 11 is allowable over the cited references. Applicant further 

submits that, amended independent claim 18 recites similar distinguishing features discussed above, 
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thus is allowable over the cited references for at least the same reasons set forth above. Dependent 

claims 12, 14-17, and 19-20, each of which depends from independent claim 11 or independent 

claim 18, are also allowable for at least depending from an allowable base claim, and for their 

respective distinguishing features. 

For example, at least dependent claims 15-16 and 20 are allowable for their respective 

distinguishing features. 

In rejecting dependent claim 15, the Office Action correctly admitted that "Lee and Huo do 

not disclose the first number and the second number are not less than 32." However, the Office 

Action stated that "it would have been obvious to one having ordinary skill in the art at the time the 

invention was effectively filed to select a number of conductor/electric pairs to be not less than 32, 

since it has been held that there the general conditions of a claim are disclosed in the prior art, 

discovering the optimum or workable rages involves only routine skill in the art. In re Aller, 105 

USPQ 223." (Office Action, p. 5.) Applicant respectfully disagrees that the distinguish feature 

recited in claim 15 involve only routine skill in the art and have been obvious to a POSA. A 

published reference is respectfully requested to be provided in the next Office Action to support the 

allegations of obviousness against claim 15. J0S HIAfPP v. Hear-Wear Techs .. LLC, 751 F.3d 1362, 

1366 (Fed. Cir. 2014). 

In rejecting dependent claims 16 and 20, the Office Action correctly admitted that "Lee ... 

does not explicitly disclose its thickness is between 30 nm and 70 nm." However, the Office Action 

stated that "it would have been obvious to one having ordinary skill in the art at the time the 

invention was effectively filed to select a thickness of the third channel structure to be between 30 

nm and 70 nm, since it has been held that there the general conditions of a claim are disclosed in the 

prior art, discovering the optimum or workable rages involves only routine skill in the art. In re 
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Aller, 105 USPQ 223." (Office Action, pp. 5, 8.) Again, Applicant respectfully disagrees that the 

distinguish feature recited in claims 16 and 20 involve only routine skill in the art and have been 

obvious to a POSA. A published reference is respectfully requested to be provided in the next 

Office Action to support the allegations of obviousness against claims 16 and 20. KIS Hllvf PP v. 

Hear-TYear Techs., LLC. 751 F.3d 1362, 1366 (Fed. Cir. 2014). 

Based on at least the reasons discussed above, reconsideration and withdrawal of the 

rejections under 35 U.S.C. § 103 to claims 11-12 and 14-20 are respectfully requested. 

Double Patenting Rejections 

Claims 11-20 are provisionally rejected on the ground of nonstatutory double patenting as 

allegedly being unpatentable over claims 11-15 and 18-20 of copending Application No. 

16/046,847. 

Without acquiescing to the propriety of the rejection, but rather to further prosecution, 

Applicant submits herewith a tem1inal disclaimer over U.S. Application No. 16/046,847 to 

overcome these rejections. Accordingly, Applicant respectfully requests withdrawal of the double 

patenting rejections. 

Applicant notes that "[t]he filing of a tem1inal disclaimer to obviate a rejection based on 

nonstatutory double patenting is not an admission of the propriety of the rejection [because] the 

filing of a terminal disclaimer simply serves the statutory function of removing the rejection of 

double patenting, and raises neither a presumption nor estoppel on the merits of the rejection." 

MPEP § 804.02.II (citations omitted). Thus, the terminal disclaimer included with this reply simply 

serves the statutory function of removing the double patenting rejection without raising a 

presumption or estoppel on the merits of the rejection. 
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Conclusion 
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All of the stated grounds of rejection have been properly traversed, accommodated, or 

rendered moot. Applicant therefore respectfully requests that the Examiner reconsider all presently 

outstanding rejections and that they be withdrawn. Applicant believes that a full and complete reply 

has been made to the outstanding Office Action and, as such, the present application is in condition 

for allowance. If the Examiner believes, for any reason, that personal communication will expedite 

prosecution of this application, the Examiner is invited to telephone the undersigned at the number 

provided. 

Prompt and favorable consideration of this Reply is respectfully requested. 

Date: 5/27/22 

1100 New York Avenue, N. W. 
Washington, D.C. 20005-3934 
(202) 371-2600 
18526515 1.docx 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

Atty. Dkt. No.4123.0110003 

Micron Ex. 1002, p. 628 
Micron v. YMTC 
IPR2025-00245



Electronic Patent Application Fee Transmittal 

Application Number: 16951141 

Filing Date: 18-Nov-2020 

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

First Named Inventor/Applicant Name: Zhenyu LU 

Filer: Donald J. Featherstone/Michael Monteiro 

Attorney Docket Number: 4123.0110003 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Micron Ex. 1002, p. 629 
Micron v. YMTC 
IPR2025-00245



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170 

Total in USO($) 170 

Micron Ex. 1002, p. 630 
Micron v. YMTC 
IPR2025-00245



Electronic Acknowledgement Receipt 

EFSID: 45824435 

Application Number: 16951141 

International Application Number: 

Confirmation Number: 3874 

Title of Invention: 
JOINT OPENING 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/Michael Monteiro 

Filer Authorized By: Donald J. Featherstone 

Attorney Docket Number: 4123.0110003 

Receipt Date: 27-MAY-2022 

Filing Date: 18-NOV-2020 

Time Stamp: 16:50:08 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $170 

RAM confirmation Number E20225QG50590735 

Deposit Account 

Authorized User 

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

Micron Ex. 1002, p. 631 
Micron v. YMTC 
IPR2025-00245



File Listing: 

Document 
Document Description File Name 

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

14271991 

1 
2022-05-27-Reply-111-

yes 16 
Bundle-4123-0110003.pdf 

3ee3437df9363c8541852bff42b4aa22ad71 
8365 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Miscellaneous Incoming Letter 1 1 

Terminal Disclaimer Filed 2 2 

Amendment/Request for Reconsideration-After Non-Final Rejection 3 3 

Claims 4 9 

Applicant Arguments/Remarks Made in an Amendment 10 16 

Warnings: 

Information: 

37982 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
Sd611e9962a86abbc9f91 a3cb9196cfb275 

702c3 

Warnings: 

Information: 

Total Files Size (in bytes) 14309973 

Micron Ex. 1002, p. 632 
Micron v. YMTC 
IPR2025-00245



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

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

Micron Ex. 1002, p. 633 
Micron v. YMTC 
IPR2025-00245



DONALD J. FEATHERSTONE 

DIRECTOR 

(202) 772-8629 
DONF@STERNEKESSLER.COM 

May 27, 2022 

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

Sterne Kessler 
STERNE KESSLER GOLDSTEIN & FOX 

Confirmation No. 3874 
Art Unit 2812 

Attn: 1l1ail Stop Amendment 

Re: U.S. Utility Patent Application 
Appl. No. 16/951,141; Filing Date: November 18, 2020 
For: JOINT OPENING STRUCTURES OF THREE-DIJ\'IENSIONAL 

MEMORY DEVICES AND METHODS FOR FORMING THE 
SAME 

Inventors: LU et al. 
Our Ref: 4123.0110003 

Commissioner: 

Transmitted herewith for appropriate action are the following documents: 

1. Online Credit Card Payment Authorization in the amount of $170.00 to cover: 

$170.00 - Terminal Disclaimer fee; 

2. Terminal Disclaimer to Obviate a Double Patenting Rejection Over a "Prior 
Patent" (PTO/AIA/26); and 

3. Reply Under 37 C.F.R. § 1.111. 

The above-listed documents are filed electronically. 

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

DJF/W-S/mm 
Enclosures 
18249736 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 

Micron Ex. 1002, p. 634 
Micron v. YMTC 
IPR2025-00245



Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

* 16/951, 141 * 16/951,141 LU et al. 

Examiner Art Unit 

PATEL, REEMA 2812 

Document Code - DISQ Internal Document - DO NOT MAIL 

TERMINAL 
~ APPROVED D DISAPPROVED 

DISCLAIMER 

Date Filed: 27 Maf2022 

Approved/Disapproved by: 

/KIMBERLY R WHITE/ 

Technology Center: OPLC 

Telephone: (571)272-6179 

U.S. Patent and Trademark Office 
TSS-IFW 

This patent is subject 
to a Terminal 

Disclaimer 

Terminal Disclaimer Part of Paper No. 20220602 

Micron Ex. 1002, p. 635 
Micron v. YMTC 
IPR2025-00245



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

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

26111 7590 06/20/2022 

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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/951,141 11/18/2020 ZhenyuLU 

EXAMINER 

PATEL, REEMA 

ART UNIT PAPER NUMBER 

2812 

DATE MAILED: 06/20/2022 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

4123.0110003 3874 

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

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 09/20/2022 

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

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

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

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

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

Page 1 of 3 

PTOL-85 (Rev. 02/11) 

Micron Ex. 1002, p. 636 
Micron v. YMTC 
IPR2025-00245



PART B - FEE(S) TRANSMITTAL 

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

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

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

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

26111 7590 06/20/2022 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

1100 NEW YORK A VENUE, N.W. 
WASHINGTON, DC 20005 

APPLICATION NO. FILING DATE 

16/951,141 11/18/2020 

FIRST NAMED INVENTOR 

ZhenyuLU 

(Typed or printed name) 

(Signature) 

(Date) 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

4123.0110003 3874 

TITLE OF INVENTION: JOINT OPENING STRUCTURES OF THREE-DIMENSIONAL MEMORY DEVICES AND METHODS FOR FORMING THE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

PA TEL, REEMA 2812 

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

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

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

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

$0.00 $0.00 

CLASS-SUBCLASS 

257-324000 

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

$1200 09/20/2022 

2 ______________ _ 

3 ______________ _ 

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

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

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

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

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

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

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

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Micron Ex. 1002, p. 637 
Micron v. YMTC 
IPR2025-00245



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/951,141 11/18/2020 

26111 7590 06/20/2022 

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

ZhenyuLU 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

4123.0110003 3874 

EXAMINER 

PATEL, REEMA 

ART UNIT PAPER NUMBER 

2812 

DATE MAILED: 06/20/2022 

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 

PTOL-85 (Rev. 02/11) 

Micron Ex. 1002, p. 638 
Micron v. YMTC 
IPR2025-00245



0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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LU et al. 
Art Unit 
2812 I AIA (FITF) Status 
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-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to amendment and TD filed 5/27/22. 

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

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

3.0 The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

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

Certified copies: 

a) 0AII b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. 0 Certified copies of the priority documents have been received in Application No. 16/046,847. 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ . 

5. D Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 

/REEMA PATEL/ 
Primary Examiner, Art Unit 2812 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220613 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 
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1. The present application, filed on or after March 16, 2013, is being examined under 

the first inventor to file provisions of the AIA. 

Terminal Disclaimer 

2. The terminal disclaimer filed on 5/27/20 disclaiming the terminal portion of any 

patent granted on this application which would extend beyond the expiration date of U.S. 

10,886,291 has been reviewed and is accepted. The terminal disclaimer has been 

recorded. 

Election/Restrictions 

3. Claims 11-20 are directed to an allowable product. Pursuant to the procedures set 

forth in MPEP § 821.04(8), claims 1-10, directed to the process of making or using an 

allowable product, previously withdrawn from consideration as a result of a restriction 

requirement, are hereby rejoined and fully examined for patentability under 37 CFR 1.104. 

Because all claims previously withdrawn from consideration under 37 CFR 1 .142 

have been rejoined, the restriction requirement as set forth in the Office action 

mailed on 3/3/22 is hereby withdrawn. In view of the withdrawal of the restriction 

requirement as to the rejoined inventions, applicant(s) are advised that if any claim 

presented in a continuation or divisional application is anticipated by, or includes all the 

limitations of, a claim that is allowable in the present application, such claim may be 

subject to provisional statutory and/or nonstatutory double patenting rejections over the 

claims of the instant application. Once the restriction requirement is withdrawn, the 
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provisions of 35 U.S.C. 121 are no longer applicable. See In re Ziegler, 443 F.2d 1211, 

1215, 170 USPQ 129, 131-32 (CCPA 1971 ). See also MPEP § 804.01. 

Allowable Subject Matter 

4. Claims 1-20 are allowed. 

5. The following is an examiner's statement of reasons for allowance: The prior art to 

the examiner's knowledge does not teach or render obvious the instant invention, 

particularly characterized as follows: 

■ In claim 1, by the limitation of forming a size of the third channel structure 

along a lateral direction is larger than a top aperture of the first through hole; 

■ In claims 11 and 18, by the limitation a size of the third channel structure 

along a lateral direction is larger than a top aperture of the first through hole. 

6. Claims 2-10 depend on claim 1. Claims 12-17 depend on claim 11. Claims 19-20 

depend on claim 18. 

7. Any comments considered necessary by applicant must be submitted no later than 

the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

8. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to REEMA PATEL whose telephone number is (571 )270-

1436. The examiner can normally be reached M-F, 8am-5pm EST. 

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

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 
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interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR) 

at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles D Garber can be reached on (571 )272-2194. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https ://patentcenter. uspto. gov. Visit https ://www. uspto. gov /patents/apply /patent­

center for more information about Patent Center and https://www.uspto.gov/patents/docx 

for information about filing in DOCX format. For additional questions, contact the 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance 

from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/REEMA PATEL/ 
Primary Examiner, Art Unit 2812 
6/13/2022 
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http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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1. D Certified copies of the priority documents have been received. 
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International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 
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5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

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

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

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

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ . 

5. D Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 

/REEMA PATEL/ 
Primary Examiner, Art Unit 2812 

U.S. Patent and Trademark Office 
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Art Unit: 2812 

DETAILED ACTION 

This action references an updated and corrected IDS from 11 /18/20. 

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

Page 2 

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

the first inventor to file provisions of the AIA. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) was submitted on 11 /29/20. The 

submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the 

information disclosure statement has been considered by the examiner. 

3. For the IDS submitted 11 /29/20, Examiner notes citation 7 (US?) has been 

corrected by Examiner to reflect document number U.S. 2011 /0143524. 

Allowable Subject Matter 

4. Claims 1-20 are allowed. 

5. The following is an examiner's statement of reasons for allowance: The reasons 

for allowance have not changed since the previous Office Action (Notice of Allowance, 

6/20/22). 

Any comments considered necessary by applicant must be submitted no later than 

the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

6. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to REEMA PATEL whose telephone number is (571 )270-

1436. The examiner can normally be reached M-F, 8am-5pm EST. 
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Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR) 

at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles D Garber can be reached on (571 )272-2194. The fax phone number 

for the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https ://patentcenter. uspto. gov. Visit https ://www. uspto. gov /patents/apply /patent­

center for more information about Patent Center and https://www.uspto.gov/patents/docx 

for information about filing in DOCX format. For additional questions, contact the 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance 

from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/REEMA PATEL/ 
Primary Examiner, Art Unit 2812 
6/25/2022 
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FP4 CN-106653684-A 05-10-20·17 
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Translation is attached. 
Tiiis collection of information is required by 37 CFR 1,97 anrJ 1,98. The information is required to obtain or retain a benefit by the public which is to file (and by tile 
USPTO to process) an application. Confident,ality is governed by 35 U.S.C. 122 and 37 Cf'R 1.14. Tt1,s collection is estimated to take 2 hours to complete, 
inclurlin(1 gathering, preparin(1, and submitting the conipleted application forni to !he USPTO. Time will vary depending upon the Individual case. Any comments 
on the amount of time you require to complete this form andior suggestions for reducing this burden, stwuld be sent to the Chief Information Officer, U.S, Patent 
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DONALD J. FEATHERSTONE 
DIRECTOR 

202-772-8629 
DONF@STERNEKESSLER. COM 

September 20, 2022 

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

Re: Allowed U.S. Utility Patent Application 
Appl. No. 16/951,141; Filed: November 18, 2020 

Sterne Kessler 
STERNE KESSLER GOU'.lSTEll'>l & FOX 

Confirmation No. 3874 
Attn: Mail Stop Issue Fee 

For: Joint Opening Structures Of Three-Dimensional Memory Devices 
And Methods For Forming The Same 

First Named Inventor: Zhenyu LU 
Our Ref: 4123.0110003 

Commissioner: 

In response to the Notice of Allowance and Fee(s) Due dated June 20, 2022 and the 
Corrected Notice of Allowability dated June 29, 2022, the following documents are transmitted 
for appropriate action by the U.S. Patent and Trademark Office: 

1. Issue Fee Transmittal (Form PTOL-85); 
2. Online Credit Card Payment Authorization for $1,200.00 to cover: 

$1,200.00 - Issue Fee; and 
3. Comments on Statement of Reasons for Allowance. 

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. 

DJF/P-L/may 
Enclosures 
19057727 1.DOCX 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

Sterne, Kessler, Goidstein & Fox PLL.C, 1100 Nev.1 York Avenue NW i Wa<-hingtor,, D.C- 20005 

P 202.371.2600 I F 202,371,2540 stemekess!er.com 
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PART B - FEE(S) TRANSMITTAL 

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

By mail, send to: Mail Stop lSSUE FEE 
Commissioner for Patents 
P.O. Box l 450 
Alexandria, Virginia 22313-1450 

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

INSTRlJCTlONS: This form should be used for transmitting r.he ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be compler.ed where appropriate. All 
further correspondence including the Patent, advance orders. and notification of rnaintenance fees will be 111ailed to the cunern coITespondence address. as indicated unless co1Tected 
below or directed otherwise in Block l. by (a) specifying a new com,spondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

ClIRRE.N"f CORRESPO.NDf'.NCE ADDRESS (Note: U~,;; B!ock l for any ct1aag,;; of address) 

26ll l 7590 06/20i202'? 

J'\Jote: A cerhfica.r.e of rnaiJh,g can only be used for dcnnestic nrnHings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additjonaJ paper, such as an assignn1ent or formaJ drawing, n1ust 
have its own certH'icaw of nrnHing or transn1is~:don 

C;:rtificate of MaiHng or Transmission 

STERNE, KESSLER, GOLDSTEIN & FOX P.LLC. 
l lOO NEW YORK A VENUE, N.W. 

l hereby certify that r.his Fee(s) Transrrdr.rnJ 1s be1ng deposfred with the Un1ted 
States Postal Service 'h'ith s.ufficient postage for firs.t cla&s mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being fransmitted lo 

WASHINGTON, DC 20005 I"" lJS r•rn ,ia ffS-W,h "' by facsimile m (.S71) 2'3-2'85. ~:~~":::,,:'.~:,
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CFR J.3631. 

~:} Change of correspondence address ( or Change of Correspondence 
Address form PTO/ AlA/122 or PTO/SB/122) attached. 

l:] "Pee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use nl' a 
Customer Nmnlwr is required, 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 sooo 

CLASS-SUBCLASS 

257-324000 

·, For printing on the palenl front page, list 
( l) The nmnes of up to .1 registered patent attorneys 
or agent, OR. alternatively. 
(:2) The name of a single firm (having as a member a 
registered attorney or agt~iH) and the narnes of up to 
'2 registered patent attorneys or agent~. If no nan:JJ:' is 
listed, no name will be printed. 

$1200 09/'20/2022 

1 Sterne, Kessler, Goldstein 
& Fox P.L.L.C. 

2 

.3 _______________ _ 

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

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

(A) NAME OF ASSIGNEE 

Yangtze Memory Technologies Co., Ltd. 

(Bi RESIDENCE· (CITY and STATE OR COUNTRY) 

Wuhan, Hubei, CHINA 

Pjease check the appropriate assignee ca.tegory or car.ego.des (w1JJ no::. be pdnted on the patent) • [] lndh1idual i8J Co.rporath_1n or or.her pdva.te group entfry [] Government 

4a. Fee, submitted: l.JPublication Fee (if required) UAdvance Order - # of Copies __________ _ 

4h. Jv1ethod of Payment: ( Please first reapply any previously pairlfee shown above) 

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

~ The Director is hereby authorized lo charge the required fee(,). any deficiency, or credit any overpayment to Deposit Account No. 1_9-0036 _ 

:5. Clurng<e in Entity Status (from sr.ar.us indica.ted above) 

[] AppUcant cen.ifyh,g n11cro enr.ity status, See ,.j7 CFR J .~!9 

0 Applicant asserting small entity status. See 37 CFR l.27 

[J Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), is,,ue 
fee payment in the mjcro entity amount \viH not be accepted at the risk of appJication abandonn1ent. 
NOTE: lf the appJkation was previously under rnicro en thy sr.a.r.us, checking this box ;,viU be taken 
lo be a notification of loss of entitlement lo micro en lily status. 
NOTE:. Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, a.s applkabJe. 

NOTE: This form must be signed in accorda.'!ce with 37 CFR Lll and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature __ /D_o_n_a_l_d_J_. _F_e_a_t_h_e_r_st_o_n_e_/ ______ _ 

Typed or printed name Donald J. Featherstone 

PTOL-85 Part B (08-181 Approved for use through OJ /3 l/2020 
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0MB 0651-0033 

Date September 20, 2022 

Registration No. -~3~3__,__,,8~7~6~------------

1J .S. Patent and Trademark Office: U.S. DEPARTMENT 01' COMJvlERCE 
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1 _ r:1.im·· UNITED STATES : >~ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 
PO Bo:< 1450 

Alexand,ia, VA 223, 3 - 1450 
VV'vV""./'/.USpto,go\/ 

ELECTRONIC PAYMENT RECEIPT 

RECEIPT DATE/ TIME 
09/20/2022 04:30:36 PM ET 

Title of Invention 

ATTORNEY DOCKET# 
412:101 i 0003 

,JOINT OPENING STRUCTURES OF THREE-DiMENS!ONAL tv1EMORY DEVICES AND METHODS 
FOR FORM!hlG THE SAME 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
un1jer 35 USC 111 (a) 

CONFIRMATION# 3874 

PATENT CENTER# 60985533 

CUSTOMER# 26117 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PAYMENT METHOD 
CA.RD! 1008 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 
E20229JG31232281 

ITEM PRICE($) 

UTILITY !SSUE: FEE 

PATENT# -

FILED BY Maxwell Young 

AUTHORIZED BY Doanld Feathe,stone 

FILING DATE 11/18/2020 

Fl RST NAMED Zhenyu LU 
INVENTOR 

PAYMENTAUTHOR~EDBY 
Maxv,ml! Young 

QUANTITY ITEM TOT AL($) 

1200.00 

TOT AL A.MOUNT: S1,200Jl0 

Tl·1is Ackr.01,vledgement Receipt evidences receipt on tr1e noted date by tr1e USPTO ol the indicated documents, cilaracte,ized 
by Fie appl,cant, w,d includin(J page counts, where app::cab,e. It serves as evidence o! receipt sirnfar to a Post Card, as 
descntied in MPF.P 503. 

New Applications Under 35 U,S.C, 11 i 

ll a new application is being !iled and the applicat:on ir.c,udes the necessary componen!s lor J::ing date (see 37 c,:;R i .53(b)·(d) 
and MPEP 506), a Filing Receipt (:37 CFF{ 1.54) wil! be issued in clue course and t:1e ciate shown on this Acknowledgement 
Receipt 1Nill estab!isl1 the filir.o date of tile application 

National Stage of an !ntemationa! Appl!cation um:lei- 35 LLS.C. 371 

If a timeiy submission to enter the nationa! staqe of an international application is compliant with tl:e conditions of 35 U.S.C. 
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371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
sub,,1ission under ~15 U.S.C. 37·1 will b,,, ,ssu,x: in addition to the Fiiing Heceipt in due course. 

New internationi:i! Application Flied with the USPTO as a Rec:elving omce 

If a new ,nternationai app:ication is being f:led w,d !he interna!iona, application includes the necessa:y components for an 
int1::rna!ional li:,nq dat;:i (see PCT Ar!ic:le 11 and MPEY i 810), a f.,jotilication of the International Appl:cation ~~umber and of the 
lntemational Filinq Date (Fmm PCT/RO/105) will be issueci in due course, subject to prescriptions conce:11ing national security, 
and Fie date sr1own on U1is Acknowledgernent Receipt will establish the internationa, !iling date of the applica!ion. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: Zhenyu LU 

Applicant: YANGTZE MEMORY 
TECHNOLOGIES CO., LTD. 

Application No.: 16/951,141 

Filing Date: November 18, 2020 

Confirmation No.: 3874 

Art Unit: 2812 

Examiner: PATEL, REEMA 

Atty. Docket: 4123.0110003 

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

Comments on Statement of Reasons for Allowance 

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

Commissioner: 

Mail Stop: Issue Fee 

Applicant thanks the Examiner for indicating the allowability of claims 1-20 in the Notice of 
Allowance dated June 20, 2022 and the Corrected Notice of Allowability dated June 29, 2022. 
Comments on Statement of Reasons for Allowance 

Applicant notes the Examiner's Statements of Reasons for Allowance, and reserves the right 
to demonstrate claims 1-20 are allowable over the art made of record for further reasons related to 
any of their recited features. Applicant further contends that reservation of this right does not give 
rise to any implication regarding whether the Applicant agrees with or acquiesces in the reasoning 
provided by the Examiner. 

Date: September 20, 2022 

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

19057754.1 

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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ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # 
16/951,141 

Title of Invention 

RECEIPT DATE/ TIME 
09/20/2022 04:30:36 PM ET 

ATTORNEY DOCKET# 
4123.0110003 

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

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 3874 

PATENT CENTER# 60985533 

CUSTOMER# 26111 

CORRESPONDENCE -
ADDRESS 

PATENT# -

FILED BY Maxwell Young 

FILING DATE 11/18/2020 

Fl RST NAMED Zhenyu LU 
INVENTOR 

AUTHORIZED BY Doanld Featherstone 

Documents TOTAL DOCUMENTS: 3 

DOCUMENT 

2022-09-20-Cover -Let.ter-

4123-0110003.PDF 

2022--09-·20··1SSU8··Fee--4 i 23·· 

0i ·10003-PDF 

2022-09-20-Comments­

Reasons-Al!ovvance-4 i 23-

0110003.PDF 

Digest 

PAGES DESCRIPTION 

i Miscellaneous !ncoming Letter 

lssue Fee Payment (PTO--858) 

Post A!!owance Communication 

- !ncoming 

i88 KB 

i 805 KB 

100 KB 
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DOCUMENT 

2022-09-20-Cover-Letter-4·123~ 
0i 10003. PDF 

2022-09-20-lssue-Fee.-41 ~~3-· 
0·1 10003. PDF 

2022--09--20-·Comments-­
Reasons-A!lowance-4 ·1 23· 
01 i 0003. PDF 
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A3ACC8DF66447AD835F013E05DBFA3D83AED93748E85FC12 
302FD1416C58840DC00E9C7D9B5976A4711DB44E61D3486O5 
FA34EE9EEBCC2720O90D7D13363F884 

3B6FF0979O3D1D834333O4CBC1B8A7A4i7AE4355C858C1837 
D48D598C2F2498415CB096EA2C5F57AE2961E583B03E0BCFF 
31184E0E32i753i0E959E390F1FD30 

21B55ED9207B83C34F56AF695A52949AFA7E4528AE46612790 
B48369EE194B0BF7368CFDA3DB0F6A319DD91F7E9A32B4F47 
96A4B6758814EE176E3B39C27AF47 

This Acknowledgement R,::eeip! evioences rnce,pt on the noted dat;:i by the USPTO of H1<:, ,ndica.ted documents, characterized 

by tr1e applicant, and including page counts, 1,vhere appiicabie. It serves as evidence of receipt similar to a Post Card, as 

descr:bed in MPE:P 503. 

New Applicat!ons Under 35 lHU:. 11 "! 

I! a new application is being filed and the applicat!on inciudes the necessary components lor liiing date (see 37 CFR 1.53(b)·(d) 

and MPE:P 506), a Filing Receipt (37 CFR 1 .54) wil: be issued in due course and tr1e date sr1own on this Acknowledgement 

Receipt vvill estab!isil t:1e filing date of tl1e application 

National Stage of an !ntemationa! Appl!cation 1.mder 35 U.S.C. 371 

ll a tirneiy submission to enter the na!iona, stage o! an interncrtional appl,cation is compliant v-i:th !he conditions ol 35 U.S.C 

371 and other applicable requirements a Form PCT/DO/E0/90:3 inr.lica.tinq acceptance of tl:e application as a national staqe 

submission under 35 U.S.C. 371 will be issued in addition to the Fiiing Receipt, in due course. 

New international Applicat!on fi!ed with the USPTO as a Receiving omce 

If a new internationa! appiication is being fileo anci the interr.ationai application includes the necessary components for an 

international !iiing date (see PCT Article 11 and MPEP 1810), a 1,Jotification of the International .Application 1\lumber and of the 

lnten:ational Filing Date (F-mm PCT/,-10/105) will be issued in due course, subject to prescriptions c:oncernin~J national securi!y, 

and the date shown on this Acknmvledqernent Receipt 'Nill establish the interr.ationai filing date of tl:e application. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/951,141 10/25/2022 

26111 7590 10/05/2022 

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

PATENT NO. 

11482532 

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

ATTORNEY DOCKET NO. 

4123.0110003 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

3874 

The Patent Term Adjustment is 44 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571 )-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

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

Zhenyu LU, Wuhan, CHINA; 
Wenguang SHI, Wuhan, CHINA; 
Guanping WU, Wuhan, CHINA; 
Feng PAN, Wuhan, CHINA; 
Xianjin WAN, Wuhan, CHINA; 

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

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

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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APPLICATION # 
16/951,141 

Title of Invention 

RECEIPT DATE/ TIME 
07/03/2024 12:58:26 PM Z ET 

Page 1 of 2 

ATTORNEY DOCKET# 
4123.0110003 

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

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

PATENT# 11482532 

CONFIRMATION# 3874 

PATENT CENTER# 66229336 

CUSTOMER# 26111 

CORRESPONDENCE -
ADDRESS 

Documents 

Digest 

FILED BY Austin Zalewski 

FILING DATE 11/18/2020 

FIRST NAMED Zhenyu LU 
INVENTOR 

AUTHORIZED BY Mark Zimmerman 

TOTAL DOCUMENTS: 1 

E0139CE25B3ADDB51002F75COE9C4FF717801DD4605139AF 
OF53730865822023867DF06437423D5106EA4BEC3B5BCEC17 
B333F04CB24209AE02F692E2C69654A 
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This .Adqmwlednermmt Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applica.nt, and i:1cludinn pa,;p counts, where appiicabi::i. It serves as evidence of rece,pt si:n:lar to a F'ost Ca.rd, as 

descriiJed in MPEP 50:3. 

New App!icat!ons Under 35 U.S.C. 11 i 

If a new a.pplica!ion is be,ng filed and !l,::i application inciuoes !l,::i necessary components for fiiing date (see Ti' CFH 1 S:3(b)··(d) 

and [\/1PEP 506), a Filing Receipt (37 CFR 1.54) wili be issued in due course and the oa.te sllm,vn on tl1is Acknowledqement 
Receipt will estab:ish tr1e filinq date of the application 

National Stage of an !ntemationa! Appl!cation under 35 U.S,C. 371 

I! a time!y submission to enter the nationai stane of an international application is complia.nt 11',tith the conditions ol 35 U.S.C. 

371 and otrier applicable requiremen!s a Form PCT/DO/EO/903 ,ndirnt:ng acceptance of the application as a national stage 
submission under 35 USC. 371 will be issueci in a.cldition to the Fi!inq F{eceipt, in cue course. 

New International App!icaUon Filed wm-i the USPTO as a Receiving Office 

ll a new interna!iona, app!ication is being !iled and the internationa! Hpplication includes Uie necessary cornponents !or an 
inte,national fiiinn oate {see PCT Article ·11 and MPEP 1810\ a I\Jotification of tl:e lnterna.tional Applica.tion f\Jumber and of tl:e 

International Fi lino Date (Form PCT/RO/105) vvill be issued in due course, subject to prescriptions concerning national security, 
and the da.ie shown on this Acknowledgement H,::eeip! ,Nill es!ablisl: the ,ntemationa! filin~J da.ie of !l:e application. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 09/30/2025. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

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

Application Number 16951141 
Filing Date November 18, 2020 

Zhenyu LU 
First Named Inventor 

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

Art Unit 2812 
Examiner Name REEMA PATEL 
Attorney Docket Number 2017-00212 007-YMTC-PCT-US-CON 1 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Mark C. Zimmerman/ Date (Optional) July 3, 2024 
Name Mark C. Zimmerman Registration 44006 

Number 

Title (if Applicant is a Attorney for Applicant 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) Yangtze Memory Technologies Co., Ltd. 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4( d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

D *Total of forms are submitted. 

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an information 
collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid 0MB Control Number. The 0MB 
Control Number for this information collection is 0651-0035. Public burden for this form is estimated to average 3 minutes per response, including the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information collection. Send comments 
regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United 
States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email lnformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Doc Code: PA .. 
Document Description: Power of Attorney PTO/AIA/82B (07-13) 

Approved for use through 09/30/2025. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of Information unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

□ 

1 •mng Date 

(Note: The boxes above may be left blank if information is provided on form PTO/AIN82A.) 

I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s). and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PT0/AIA/82A) or identified above: I I 
OR 34431 

'--------------~ 
I hereby appoint Practitioner(s) named in the attached list {form PT0/AIA/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PT0/AIA/82A) or identified above. (Nate: Complete form PT0/AIN82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

~ The address associated with the above-mentioned Customer Number 
OR 

□ The address associated with Customer Number: I I 
OR ~-------~-----~ 

□ Firmer 
Individual Name 

Address 

City 

Country 

Telephone 

I State I 

I Email I 
I am the Applicant (if the Applicant is a juristlc entity, list the Applicant name in the box): 

I Zip I 

!Yangtze Memory Technologies Co., Ltd. I 
D Inventor or Joint Inventor {title not required below) 

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

~ Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46{b)(2) was granted in the 
aaolication or is concurrentlv.8E!ing filed with this document) (provide signer's title if aoolicant is a juristic entitvl 

/ \ L /¢GNATURE of Applicant for Patent 

The undersigned (whose title is su~ ... -~:L.s authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature ~ r _;, ~ I Date (Optional) I 
Name TuenlaiY!Saniel Chan 

Title Deputy General Counsel, Head of Intellectual Property Department 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant. use multiple forms. 

OTatal of forms are submitted. 
A Federal agency may not conduct or sponsor, and a person Is not required to respond to, nor shall a person be subiect lo a penalty for failure lo comply wtlh an information 
collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid 0MB Con!rol Number. The 0MB Control 
Number for this information collection is 0651-0035. Public burden for this form is estimated to average 3 minutes per response, Including the time for reviewing instructions, 
searching existing data sources. gathering and maintaining the data needed. and completing and reviewing the information collection. Send comments regarding this burden 
estimate or any other aspect of this information collection. including suggestions for reducing this burden to the Chief Administrative Officer. United States Patent and 
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email lnfomiationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. lrfiling this completed form by mail. send lo: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in compJeling the form, call 1-800-PTO-9199 and selecl option 2. 

] 

2023/12/27 
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Privacy Act Statement 

The Privacy Act of 1974 (P.l. 93-579) requires that you be given certain information in 
connection with your submission of the attached form related to a patent application or patent. 
The United States Patent and Trademark Office (USPTO) collects the information in this record 
under authority of 35 U.S.C. 2. The USPTO's system of records is used to manage all applicant 
and owner information including name, citizenship, residence, post office address, and other 
information with respect to inventors and their legal representatives pertaining to the 
applicant's/owner's activities in connection with the invention for which a patent is sought or has 
been granted. The applicable Privacy Act System of Records Notice for the information 
collected in this form is COMMERCE/PAT-TM-? Patent Application Files, available in the 
Federal Register at 78 FR 19243 {March 29, 2013}. https://www.govinfo.gov/content/pkg/ 
FR-2013-03-29/pdf/2013-07341.pdf 

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in 
the event that the system of records indicates a violation or potential violation of law; 2) a 
Federal, state, local, or international agency, in response to its request; 3) a contractor of the 
USPTO having need for the information in order to perform a contract; 4) the Department of 
Justice for determination of whether the Freedom of Information Act (FOIA) requires disclosure 
of the record; 5) a Member of Congress submitting a request involving an individual to whom 
the record pertains, when the individual has requested the Member's assistance with respect to 
the subject matter of the record; 6} a court, magistrate, or administrative tribunal, in the course 
of presenting evidence, including disclosures to opposing counsel in the course of settlement 
negotiations; 7) the Administrator, General Services Administration (GSA), or their designee, 
during an inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, 
in accordance with the GSA regulations and any other relevant {i.e., GSA or Commerce) 
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another federal agency for purposes of National Security review (35 U.S.C. 181) and for review 
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(OPM) for personnel research purposes; and 9) the Office of Management and Budget (0MB) 
for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the US PTO may not be able to 
process and/or examine your submission, which may result in termination of proceedings, 
abandonment of the application, and/or expiration of the patent. 

Additional Uses 

Additional US PTO uses of the information in this record may include disclosure to: 1) the 
International Bureau of the World Intellectual Property Organization, if the record is related to 
an international application filed under the Patent Cooperation Treaty; 2) the public i) after 
publication of the application pursuant to 35 U.S.C. 122(b ), ii) after issuance of a patent 
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