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Method for increasing contact window in stair region by ion implantation 

Abstract 

The invention relates to a method for increasing a contact window 1n a stair region by 10n implantation. The method comprises 
the following steps: forming a stah" stack; carrying out stair etching onthe stair stack to form a stair region; carrying out ion 
implantation on the stair region and forming implanted oxide layers and implanted nitride layers that are distributed in a stair 
manner in thestair region; and carrying out filling and replacement on the stair region after ion implantation. According to the 
invention, the rate of wet etching at the step is increased by ion implantation, thesize after silicon nitride removing is increased 
and thus the thickness of the tungsten layer at the step is increased; the process window is enlarged; the number of times of 
masking is reduced; andthe production cost is lowered. With the method provided by the invention, the metal thickness of the 
word line at the stair stack area is increased; the process window is increased by using a simplemethod; and the production cost 
is reduced. 
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CN 107731845 A 

1 . - f~ tu ffl ~-=f tLAJ~ :::k~fri'J IX ~titEll W D ITT 7:ff!, JiJr:t17:ff!~trS~□ r ti;; !Ji: 
%fflG~fri'Jj:ftt; 

1/1 :Dr 

x1 _t:t1~fr1Jj:ftt;1iur~fri't~uti, %fflG~fri'tlX~; 
x1~:t1~WIX~*~~-=fttA,a~WIX~*~%fflG¥~W~*~ITTttA•~~fil~ 

fi Affl 1t tm fil ; 
x1~-=fttAfflITT~WIX~*~~ft~I~. 
2. tlHJJ5tJZ.lUJt1t1JiJr:t1ITT1ff!, ~~1iEfrr: 
~J1~W*ttITT%fflG7:f~~a@~~_t~~%fflG~Tfil•~~fil~ffl~~fil. 
3. tlHJJ5tJZ.lUJt1t2JiJr:t1ITT1ff!, ~~1iEfrr: 
JiJT:t1• 1i tm ~• 1i@, JiJr:t1ffl 1i tm ~m 1i tm. 
4. tlHJJ5tJZ.lUJt1t2JiJr:t1ITT1ff!, ~~1iEfrr: 
%fflG~J1-~~fil~ffl~~filITTI~~fflMffim~I~. 
5. tlHJJ5tJZ.lUJt1t4JiJr:t1ITT1ff!, ~~1iEfrr: 
~:t1•mm~1~~m~r~ITT-#~$#:~~~fflm~~ocw,~~~fflm~~ 

(PVD) ,~~-=f film5f~f! (ALD). 

6. tlHJJ5tJZ.lUJt1t5JiJr:t1ITT1ff!, ~~1iEfrr: 
11fflTf1h1rU!~utiI~*%fflGJiJr:t1~fri'JIX~. 
7. tlHJJ5tJZ.lUJt1t1JiJr:t1ITT1ff!, ~~1iEfrr: 
~J1ttA•~~filNrttAffl~~filITT_t*®· 
s. tlHJJ5tJZ.lUJt1t1JiJr:t1ITT1ff!, ~~1iEfrr: 
~J1x1~-=fttAfflITT~WIX~*~~ft~I~ITTA~tt~~r:~~~tt~fflT~I 

ffl~~~I~*~~~~ffl~lifil,ttA•~~fil~ttAffl~~fil,~~~~ITT$*%fflG 
f1gtt; rt m11 m ~ ~t,tf4j:Jtft_t:t111gtt, % P>G ~ ~ m; ~m, 11 m j:Jt ftt,t14q1~~fr1t IX~, 11 
~ r,m w mJ{JT% JJ)G-~f oo. 

9. tlHJJ5tJZ.lUJt1t8JiJr:t1ITT1ff!, ~~1iEfrr: 
~;i£~ft~~~M~/~~ffl~ft~Mqi~~WIX~ITTI~~m~r~ITT-#~$ 

f~ :1t~~;,t§m5f~f! (CVD) 'tm:EJ.~;,t§mt~f! (PVD) '~~ -=f mmt~f! (ALD) 0 

10. tlHJJ5tJZ.lUJt1t8JiJr:t1ITT1ff!, ~~1iEfrr: 
JiJr:t1~ ~t,tf4 ~~,tit,~, t§5¥0/~li1ttm~ ITT-5f~~JL5f~ITTtiiif; JiJrJ1j:JtfttJ14 ~-

1tli. 
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11#~:m!t 
[0001] *'jj:_S)j 1±1; J]z~5f~lUffl ~-=f1iAt~j(~fr;ft1X~titElliT D ITT1J1!, 1±1; J]z3D NANDf¥{ii 
:HtLlmtt*~9i~ o 

::11::..§2.-l:±-,l,i 
~ ffl.DVI'-

[ 0002] 83 T 3D NAND ITT tEll ,~'?Ja ~ rm Jf~ J! $ fil ft ~l:3t {~ fr 7G ~ FJT- 00 , ~ ~}[\ ~Ll ti ITT jj:fj ~ 
83 r'¥~ ITT i:?J '>}ti:' ~IJc::;f ~ 1*&ITTt9l,8 rm ~tJ1:7J\.3f*1J□I (~□ 00 2JiJTJF) 0 ~□ 00 lJiJTJF' 3D 
NAND~fr;ft IX~ ITT'¥ ~JJ &~:l:?J >J ITT , ±3:i-¥ ffl ~ ~s-tHt1Hl*{~JltEl1,8 , ~Llti3f 7G ~ r,5J /3t, ff)t~ ~ 

~ IJc Qz; ~ (ti _t [filJ Ill$ 7)\.) 0 n x1 * *'jj:_ M ~ * '¥ ~ )J [jt~ *~ Jj\ ITT t1H£ r ' ffl ~ siHtit 1l* 
vsJLl $ fil tEll,8 ITT JEX' tmit¾ £11□ rn xi 0 

£a~IA.I~ 
[ 0003] * 'jj:_ a)j iffitt fr ~fr;ft IX~ _t 5 I A~ -=f 1± A' j:~ *• 1t tm I ffl 1t li ITT~~* at ITT ~Lltii! 
$ , frimtt~Llti ~ ~* ffl 1t li ITT ttfi ~ , ~~ ~ ~Lltit$ £$ITT~ faJ , J)dm fr~fr;ft ti~ IX~% fflG£ 
JJITT~fil o 
[ooo4J Jl1tITT, *'jj:_a)j tl1j¾ T ~5f~lLlffl ~-=f1iJ\.t~j(~fr;ft1X~titElliT o ITT1J1!, JiJT:i11J 
1!~t§~or WJJJ: 
[0005] %fflG~fr;ftti~; 
cooo6J x1 _t;t1~fr;ftti~;iiHr~fr;ft~Llti, %fflG~fri'tlX~; 
cooo1J x1 JiJT:t1~fr1t IX ~*ff~ -=f 1iA, fr~fri't IX ~7J\.JJ,J % fflG_¥Jfri't~7J\. :1ff ITT 11J\.• 1i tm 
fill01iAffl1ttmfil; 
[ o o os J x1 ~ -=f 1i A Fo ITT ~fr ;ft IX ~ ;lt!: ff :l:JtfE lo -'i'. ~ o 
[ooo9J 1Jt:i&ITT , JiJTJ1~fr;ftti~ ITT% fflG1J117'1 frlilH1z_t5e. ~ % fflG~-=f fil• 1t tm fillOffl 1t 
tmfilo 
coo10J 11t:l&ITT ,JiJT:t1•1i1m~•1tli,JiJT:t1m1i1m~m1i1m 0 

[0011] 1Jt:i&ITT '%fflGJiJTJ1-1ttmfillOffl1ttmfilITT I Z:{ifflft~Jm~JEI z; 0 

[0012] 1Jt:i&ITT 'JiJT:i11'~Jm~JEI z; ~trS~ r ~ ITT~t~mzg;5r~ :1t"I=~t§mt~11 (CVD) , tm 
:EJ.~t§ml~1! (PVD) ,mz~-=f filmt~11 (ALD) 0 

[0013J 1Jt:i&ITT, {iffl-=t1th1rE1t~LltiI Z:*%fflGJiJTJ1~fr;ftlX~ 
[0014] 1Jt:i&ITT ,Ji)TJ£1iA-1ttmfil1irr1±Affl1ttmfilITTL:zzffi 0 

[ 0 0 15] 1Jt :i& ITT ' Ji)r J1 x1 ~ -=f 1± Am ITT ~fr ;ft IX ~*ff :l:JtfE 5¥0 _'i'. ~ ITT Ji 1t tt fi ~□ r : 1t )tj im 
tt11ffl-=t1!/11rE1!~LltiIZ:*~Llti~*f$:ffl1tlifil,1±A-1ttmfill01iAffl1ttmfil,ti~Lltit$ 
ITT w 7J\. % p)G 11g tt ; rt m 11 m ~ ~ t,t 14t1tft_t:i111g tt , % P>G ~ ~ fil ; ~ m , 11 m t1t ft t,t 14 q1 ~ 
~fr;ftlX~, 1l~T9IWmffi%fflG~~f ffi o 
[ 0016] 1Jt:l& ITT 'Ji)r;i£:l:j; ft~~ ;t,t 14 5¥0 / mz 11 ffl :l:j; ftfJ 14ql ~ ~fr;ft IX~ ITT I z:; ~ trS ~ r ~ 
ITT~5f~mzg;5f~:1t"f=~t§mt~1! (CVD) ,tm:EJ.~t§ml~1! (PVD) ,mz~-=ffilmt~11 (ALD) 0 
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coo11J 1Jt:i&ITT, JiJT:t£ ~ ~t,tf4 7']~, ttt, ~, t§lo1mzli1ttm ~ ITT-t~mz;vf~ITTtiiif; Jift:t£ 
tJtftJJ 14 7']-1t tit 0 

coo18J *'jj:_a)j*ffl ~-=ffiJ\.t~jc-§'~fr~11rEi!~LltiITTJ!$, t~jc~~*ffl1tliJ§ITT1t5f~, :ltt 
rmJJ□ JJ T-§'~fr~~filITT )J[jt, j:~j(IZ:ITTW □, ~d> T¾HJnjztf, ~1[£j-:_r p)G*, i~7:ff1t~ 
JJ□ T '¥f".lftE~fr;fJti~IX ITT~~JJ&, fflf~1¥'-ITT7:ff!t~j( T IZ:iT D, ~1[£ T j-:_r fflG*o 

1311 I!! i-~ a~ 
[ 0019] iffitt lij ~ r }( 1Jt:l&~ JJTh: 7f A ITT vHffi ffl J1 ' ~ f~ ~ 1m ITT 1Jt ,8 5¥0 _ful ~X'J T * ~9i ~ ~;@ 

tt*A~~~~ffl~S)jTofflOO&fflr~llitt:i&~JJTh:7:frt:ITT§ITT,rm#~~7'J~x1*'}j:_S)j 
ITT~~fffLlo rmllfrf'f~[)ff 00 ~, fflt§~ ITT~~t4~:zz~t§~ITTi'flWtofr[)ff 00 ~: 
coo20J oo 1~1ttJEITT3D NANDITTtEll,8~a~tLl1t7fftAA,8-~~oo 0 

coo21J 002~1ttJEITT3D NANDITTtEll,8~a~tLl1t7fftAA,8=~~oo; 
[0022J 00 3~*'jj:_S)j lLlffl ~-=ffiJ\.t~j(~fr;fJ!X~titElliT o ITT7:fi!WJJJ-~~ 00; 
[0023J 004~*'}j:_S)jlLlffl ~-=ffiJ\.t~j(~fr;fJ!X~titElliT o ITT7:fi!WJJt=~~OO; 
[0024J OOs~*'}j:_S)jlLlffl ~-=ffiJ\.t~j(~fr;fJ!X~titElliT o ITT7:fi!WJJJ- ~~00; 
[0025J 006~*'jj:_S)j lLlffl ~-=ffiJ\.t~j(~fr;fJ!X~titElliT o ITT7:fi!WJJJ[9~~ 00; 

~1*~~~jj"~ 
coo26J r x~~~ ~~[)ft 00 £fE73\.:l:tl!ffl:t£*'jj:_ 8)j ITT ~JJTh: iJu, *'jj:_ a)j ITT 1Jt:i&~JJTh: iJUfr[)ff 00 ~ ~ 
lli o rt rm, *'jj:_ a)j PT~~~~ ITT 7:f rt:~JJTh:, rm~ miit~f¥7'11x~~ r llt~Jift:t£ITT ~JJTh: iJu o frf'f 
~™S)j~~ffl~ITTfflOO~hl~~ffi~ffl~ITT~#o 
coo21J fI3:EJ.t~, lirt±3:1!. PT 1lffl*i~~--~=~ffl:t£~5¥~~1tf:, 10 ±3: ®~1tf:~flx~~ 
ri3: ® *i~ o ±3: ® *i~ ffl r1t-~~ 1tt: ix JJ'J r Yi-~ ~1tt: o 1Ju~□, ~ - ~ 1tt: PT~ t~7'J~ =~ 
1tf:, ~1!;J:1:tl!, ~=~1tf:PT ~5f~7'J~-~1tf:, rm~lf ~*'jj:_a)j ITTffill o ~ollt~JiJT ffl ITT, *i~ "5¥0/ 

~~m-~mz$~~~ffl*~§ITTff~H~~ffiifo 
[0028J fI3:EJ.t~, 35f~-~~1tf:frYi-~1tf: "_t", "JlHifLl" mz "l~iffLl" Yi-~1tf:at, BPI 
~1HifrYi-~1tf: _tmz~3l!JlJLlmzl~iflLlYi-~1tf:, mz~~PT~f¥frffiAITT ~1tf: ot§Jx, 3 
5f~-~~1tf: "1Hifr" yj-~1tf: _tmz~ "1Ui3itifLl" mz "1Uil~if JLl" yj-~1tt:at, ~fffrffi 
A ITT~ 1tf: 0 ~ 1m ITT ffl T ta3 J1~ 1tf: z fa]** ITT iPj i~ m 3 ~ ~ 1!;J ITT 7f A t~f¥ ( iJU ~□ ' "fr ... z 
faJ" ;t§ x1 r "1L tifr ... z faJ" , ";t§ 4W' ;t§ x1 r "1L ti ;t§ 4W' ~) o ±3: JI!. 3 5¥~ - ~ ~ 1tf: fr Yi - ~ 1tf: 
_tat, BPT~frYi-~1tf: _tmzr, Htil~iflLlYi-~1tf:, mz~PT~fffrffiAITT~1tf:, mz~~ 
1tt: PT~ :imtt~ ~ mz faJ ~ 7)\. ~~ * 0 

[0029] ±3:1!.Ji)r fflITT*i~1x 1x~7'J T fa3:t1~JE~JJTh:iJU. #~F~~~ *Ll*'}j:_ 8)j O ~□llt~Ji)T fflITT' 
~*~F_t r XYi~ 8)j 11Jfl:zz:t1, =& IJ!Ll1¥'-tf%rt: "-" lo "i~" t?J ~at~ fr~1§2[tf%rt: o ~m 3:EJ. 
m~, *i~ "~1§", "~1§", "~1§" 5¥01mz "~1§" , 3frlft~11mat, 1~ IE T JiJT:t1~1iE, !r'f1t, w 
JJt, ~1t, ~ 1tt: 5¥01mztii 1tt: ITT ff fr, 10 * ~flp~*-~ mz$ ~ ~1m ITT ~1iE, !r'f 1t, W JJt, ~1t, ~ 
1tf: ,tii 1tt:5¥01mz~tiiif ITT t¥frmz~JJ□ o 
[0030J *'jj:_S)j ITT7:fi!WJJJ~or: 
[0031] Sl -~□ 003Ji)r~, 1i1Hfr;fJti~; JiJTJ1~fr;fJti~ITT%fflG7:fi17'Jfrli~;fJzl_t5e. ~%fflG 
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~-=f fil•1ttmfil2lPffl1ttmfil3oJiJr:t1-1ttmPT~~-1tli, ill PT~~~1filffi ~[g']1t-1ttm; 
JiJr:t1m1itmPT ~~m1itm, ill PT~~~1m,m, ~[gj 1tm1i1m O %fflG•1itmfil2lom1itmfil3ITT 
I Z:PT ~ 11J=l:H't~JmiJEI z:, 'E1t§18 ::;;r-~~ r1t"f=~t§ml~ft (CVD) , tm:EJ.~t§ml~ft (PVD) , 
mz~-=f filml~ft (ALD) lo/mz~1te.if~ITT7Jft o{t"f=~t§ml~ (CVD) ~~~1tI~ ~ flffl~ 
~r~ITTffl*m~$#~MITTtt*,'ELm*ffi~ITTffi-~M,*$~~~~M~~~if~ 
;t,t 14 0 ,A,A :EJ. it _t * iJL B ~ 1~ r~ 1¥'- ITT : W3 f~ mz W3 f~ ~ _t ITT~~~ ;t,t 14 ~ Jdrn - ~ &m ~ 179 ' 
rt J§ 1te.1i'H§ 1i zJaJ R j-:_ 1t "¥= & fl , % fflG - 5¥~ ffi ITT ;t,t 14 , ml~ JU s1 Jt :zz 00 _t o ml~ ffl 1t tit ~J 
(Si 3N4) ff)t~ -~f~Pf ITT iYLl-=f' B ~ 83 li~lOffl&fI% P>G ITT O tm:EJ.~t§ml~ (Physical 
Vapor Deposition ,PVD) tt*:zz7Ffr~~~1tf:r, *ffltm:EJ.7:fft, ~~;tJ14~--[g']1tmzf-&1t 
* oo ~ 1tfflG ~ ~ ~ -=f , 73\.-=f mz w 7)\. ~ ~ p)G ~ -=f , * iiU11[£ ff~ 1t (mz~ ~ -=f 1t) ttti , fr~ 1t 
* 00 mlR~~ ~ f~ ~fl :c}J ~~ ITT ft ~J ITT tt* 0 tm:EJ.~ ;t§ ml~ ITT_±~ 7:f ft~ ' ~~~'fl 'iffii~-Hll'. 
~i- ~st~~ -=f1tii, ~-=f'fll'.~J, lz73\.-=f *~" M~ o tmrJ.~t§ml~tt*7f-1x PTml~~~~J ,if 
~~i, ~PT ~ml~1tiftm, ~~~, ~~1t, ~iftm~i~ 0 ~ -=f filml~~iffitt~~~t§frT~IR1t!vx{rr 
~~~imA&BZ~:3tfrm~~~_t~"f=~ffl:3t&BZffi%fflGm~ffiITT-#7:f~®~o§frT 
~13: 1t :iis: JU ml~~ 1t:zz 00 ' B 11'] ¾fr~* 001t "¥= O]Uft * R j-:_ * 00 &m O fr frJ ~13: 1t Jvj( {rp z.Ja] rm 
~fflffitt~~x1~-=ffilm~&fZ~*ffffl~oEE~PT~m~&flfrT~~~M~~fr~m~ 
~M:zzOO~"f=~ffl~~~~-=ffilm~ITT*mo~ffl~Mfr~~~MITT:zzOO~ffl~filPT~~ 
~,ffW~ffl~Mfr~M:zzOOmPT~*ff~~~ffl,~~~~~fr~M:zzOOITT~"f=~ffl~ 
@t~~ -JEITTi!J1t~~' [!]~~~~~:EJ;l~-=f filml~' :lztrlif~ITT&fifrr~IR1ttmM~f~m~ITT 0 

[0032J s2, ~o 004JiJTJF, x1 _t;t£~fri'Jj:f~*ff~fri'J~Uti, %fflG~fri'J IX~; fri3: ~WJJJ ~, 11 
ffl-=f ft hllUt ~U ti I Z: *% fflG ~fr i'J IX~ o 1!1-=f ft hllUt ~Uti I Z: xt~ ~ JJTh: iJLl ITT% fflG 7:f ft 7G ~ 
fflG~ M tl:~ornJJl 7G ~ r *R a)j ITT R a)j ,8JiJrfr, l!I ~*~JJTh: 1YLl7GW~J1 o 
[ 0033 J s 3, ~o 00 s JiJTJF , x1 ~fri'J IX~* ff ~ -=f fiA , fr ~fr i'J IX~ 7)\. JJ'l % fflG ¥ ~fr i'J~7J\. :1ff ITT 
fiA-1ttmfil2- lOfiAffl1ttmfil3- '~ ~fiA-1ttmfil2-1irrfiAffl1ttmfil3 -ITT _t:zzoo 0 

l!l~-=fttAIZ:x1*~JJTh:~ITT%fflG7:f~7G~fflG~Mtt~~Jl7G~r*RS)jITTRS)j~~fr, 
l!I ~*~ JJTh: iJLl 7G W~:t1 o 
[0034] S4, ~o 006JiJTJF, x1 ~-=ffiAJ§ITT~fri'JIX~*ffj:JtftlOlr.~ ofri3: ~WJJJ~, 1t )tjim 
tt 11 ffl-=f ft hllE ft ~u ti I Z: *~Uti ~* Niffl 1t lifil 3, fiA-1t tm fil 2 -lOfiAffl 1t tm fil 3 -, ii 
~U ti Ni ITT$ 7J\.% fflG f1g tt ; rt J§ 11 ffl ~ ~ ;t,t 14 j:Jt ft _t;i1 f1g tt , % fflG ~ ~ fil4 ; ~ J§ , 11 ffl j:Jt ft1J 
145qi~~fri'J IX~ '11~ J91 $ mffi% )J)G-~f 00 0 j:j; ft~~ ;t,t 14 ITT I z:; pJ ~ 11 ffl ft ~Jm iJE I 
z:, 'E1t§18 ::;;r-~~ r1t"f=~t§ml~ft (CVD) , tm:EJ.~t§ml~ft (PVD) , mz~ -=f filml~ft (ALD) lO/ 
mz~1mif~ ITT 7:f ft o JiJr:t1 ~ ~ t,t14 PT~* ffl ~, ttt, ~, ig lo1mzli1t tm ~ ITT-5¥~ mzJu~ ITT tii 
if O 11 ffl j:j; ftfJ 145 qi~ ~fr i'J IX~ ITT I z:; pJ ~ 11 ffl ft ~Jm iJE I z:; ' 'EL 1§18 7G ~~ T 1t "¥=~ ;t§ m 
l~ft (CVD) ,tm:EJ.~;t§ml~ft (PVD) ,mz~-=f filml~ft (ALD) lP/mz~1te.if~ITT7:fftoJifej£j:Jtft 
t,t14sPT~*m,m, ~ITT [g'] 1t•1ttm~o•1tli~ o 
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Abstract 

A vertical memory device indudes first gate electrodes stacked on a cell region of a substrate and spaced apart from each other 
in a vertical direction substantia!!y perpendicular to an upper surfaceof the substrate, a channel extending through the first gate 
electrodes and extending in the vertical direction, a first contact plug structure contacting a corresponding one of the first gate 

electrodes, extending in the vertical dkection, and induding a first meta! pattern, a first barrier pattern covering a lower surface 
and a sidewaU of the first meta! pattern and a first meta! smcide pattern covering a lower surface and a sidewaU of the first barrier 
pattern, and a second contact piug structure extending in the vertical direction on a peripheral circuit region of the substrate 
andinduding a second metal pattern and a second barrier pattern covering a lower surface and a sidewall of the second meta! 

pattern. 
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1. - -l~~][Zrfitf$14, fifr:i£~1'ltrfitf$141E11t: 
$1'- tn ·ti~ tJi, fifrj£ $1'-m ·ti~ ti a 'EL:tt 4i JG IX ±ljQ ;fO !JI, ll ~ lft IX ±i 81t,1li181 fifrj£ 

lfl. JG IX ±jjQ J-. J'{t i: , Jifrj£ $1'-ffi · • .tJJJr ~ ti fr~ 4~ 'fil ~ T Nr:i£ H n£ 81 J-. :l< "(ttf 81 ~][Ji [n] J-. WU1t 
i's.J P1~iJf; 

~~.ffi:i£~illT=Effi:i£'fil~Ji~J-.M~~Mffi:i£$1'-ffi··ffl~m~~-~ffi·ffl~ 
t&; 

m · ti m&t tru * r2i ;ti;! , fifr J£ tn • ti ffl'.R tru ~ t,Hi;i -10 Nr J£ $1" m · tnn ~ rl 11 1 81 tB 0 81 m - • tJJJr 
~ rltiffl'.R:#ttJW:i£=@][_JnnJ J-.)l!;11t1, fitr:i£tn ·1iffl'.R1illi--~tiiri;l1e1..:tt = m • :&tJioo~: tn ·rHH3 
Wl % f:ii:;'. i# 1¥'," ----- S[--l +~ ltJ ~ re: ± Ri:;: i# w· . -~ t£ lfl % ''0 r-;_· ± mi +o frr1!1 £t . [) I u 1i6, • ~)£ti± l I/ Jthn lfl !Xl.31--....,t11A...!...:,.7f:/ 1..1 __ 1---1~-;,1~1~.ITTJ. 11.-'<.!..:._7'1-~ .)u.Jp,;J~,;1--....0~ 1· «1.t1.1 1r '),~_~, _-:AJ><.71-:1 _)JL ~ !±'11.J11/Jl:3[J 

~ , fifrj£ m · ~ ;i ti11t tm 00 ~ qi _iWf. fifr :i£in ----· pJl.13 00 * ITT F :l< mi ;fO fY!U ~ ; ~ & 

ffi=*Mffi*~~,ffi:i£ffi=*~ffi~g~ttffi:l£H~81ffi:l£*ll~~IX~J-.IDffi:i£ 
=@ ~JirnJ MN1, JiJr:i£tn=:ttm'.Rtffi~~ari;itLtt = m=~1ioo $; ~.&m=Pn taoo $, JW:i£tn= 
lli~OO~m~ffi:i£ffi=~~00$81F:l<mi~~~o 

2. rRtJi#tizliJ~3Rlfifr:i£81 ¥ ~trfit$14, Art1 , fifr:i£in - -~tl 1300 ~;fOfifr:i£ffi=~tl 1300 ~ 
±tJ -'EL :ti.~;~~ 1t tm 0 

3. 1fHkHxtiJ~ 5JU fifr:i£ ITT¥ 1'ltr1i#@14, fifr:i£¥ W ZY-1i:/f@14~'EL:tt: 
m=tM~tl, fifr:i£ffi=tM~tli9:ir. T=Efifr:l£Hli181 f!r:i£>1rll ~lfilX±iJ-.; [)J}J( 

*~1X~,ffi:l£*~1X~i9:ir.ttffi:i£H~ITTffi:l£*ll~~IX~ITT-10ffi:i£ffi=M~mffl 
11:;01 J-. $kt, 

A~,ffi:i£ffi=*~ffi~g~l:]ffi:i£ffi=M~m~ffi:l£*~1X~*M· 
4. tLHJi#tXfiJ~3R:3fi!r:i£81 =@][Zrfi:#$14, Arfr, 
ffi:i£ffi=*~M~~~-10ffi:l£*~1X~*M,:#fl 
fifrj£~~[fu IXfEJl81 ~j;- ·$7)-§1§:&t)if11ti?JJ a 

5. 1fH!Af tXfiJ~;JZ4JiJrj# ITT =!fr W.Zffi:/f@14, Arf1 , fifrj# ;J~ )iJ! IX±iB1 fifrj£~y, ·ifG5}rt1 'eLt§ 
81 fiJr:i£/4t Ji 1r11ttm ~ fiJrJ£ m - • -~ ;~ it1t tm oo ~ 1111e1.. rts1 ~ 1iti11t tm ~ * tB 1tJ 0 

6. rRtJi#t.xliJ~3J<:3fifr:i£81 ¥ ~trfit$14, A rt 1 , fifr:i£in =tif§91tru;1ittiti;l rt, 81 fifr:i£in =~tl 
~00~-10ffi:i£ffi=ffl~m~ffi:l£*~1X~][**~o 

7 ill +Ei! +TT +1 I iffi --_{--;- 1 r:;i:;: '---P- i'th Th'. --.5 "17 f'.lt- J:ttl J/1-- jt + r:;i:;: ,...p. M--- A)'"' Wl c;f;i: :J:'.M r:;i:;: ,...p. kk ----· A)'"' Wl c;f;i: 
, 1l'( '.J/n 11'.-X.. ·TU :'.A )j, rJ I J~ J:! 'J :TE-~-1-f· i}i '®-" IT , ,. , 1--r-1 , r? I J~ 5ft ----· _-;fr. ~ p;:J 71<: --1'µ r? I J~ m- _-;Jx. ~ p;:J 71<: 

~~¥*ffl~~~~.#flffi:i£ffi-·fflfflOO~~ffi:i£ffi=lli~OO~tLM¥*ffl~~~~~ 
1tlo/Jo 

8. tR ¾Hx fiJ~3Rl fifr:i£ 81 * W t:f.1i*~14, A rf1 , fifr:i£ ffi- ·:tiffl'.Rfffi~~a ri;/811-.:l< tm· ;fOfifr:i£ 
ffi=*tiM~~~ITT~~mi~~¥*~®. 

9 . rLHM rx tu~* 1 fiJr:i£ 81 *][Zr 1it $14 , A, 11 , fifr J£ tn • itmm t& * tti tz;/ 01 r: ;{<mi~ T rtr 
:l£$1'-ffi ·1)JJ}~ t1zrt 181.J fifr:i£tBw.81 ffi ·ti~ t'.&01 f ~mi. 

10. tRtwtxfU~:R1fiJr:i£81¥~171i*~14, A'l 1 , 

r:;i:;: '---P- --v _A kk ..... ±011 r±i --Hz +l,1 lr,r +£ -'fA -=: A)'"' l's/1 ~ r, 1 u -?JSi· =: rrl.-l N 1 w1 ~ _r:;r:;: '---P- ,,.,_ .. --:=: rrr-l +,v rzl CZ;2 xe_ ::: n, :1& 37 1 _ __,;r, ~)JJJ 'i:i vx.J----:i C:', 1'"1 : 71", ---ili·. ~ p;:J *; l::A /X.71'" -1) _. 1::ci p;:J *, ,;, , :1& m _,it_ 1==i p;:J :::>Rf~ 

.Wir.fifr:i£ it =· -~ J~ 00 ~ 81 F :l< mi, I.;{< mi ;fo {~W ~ • :# £L 
Jifr j# ffi • ti ffl'.R tru *ft{~ 81 F ~ rn:I ~ T fifr :i£ _$ ·1'- tn ·ti~ ti rf 1 81 fifr :i£ *"§ R 81 tn -ti~ 

t'.& 1!181fifr:i£ffi =-_~J~00~81 F:l<mi o 
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11. t~Wit-z;fLl~*1J=iJr:if8SJ}fn#1it~1t, Jtq:r, J=iJr:i&m-ttffi:ktm~tti-zJq:r 8S J=iJ?J£m­
~~M~~oo~~T*®~Tru~¼Mi£¥~m-8rflfflq=r ~Mi£ffiR~m-M~mn 
ttt:tffi1! 0 

12. 1~:ti·--tx>fiJ~*1 ?Jr:ifrr<1 J#n#frt~ft, foJr:ifJ#n #f~~ft-Jf 'E1tfli = 

,vs r±rv1,1·, i::;r,:, .. i,.v s ·i:±WJ,;h = *- i::;r,:q,.,s-,,. +rr..11,,1 +£qv.r_.+.-!f.- 'l lffiJ1llc!Y :::-v w1 n±~ ~, r;f~::Y LJU'1U:.d::l ¾1~lilir;T~$-1:km:1bf1J~3'.fi 1rt~8'11Y.~'.'il o 

13. t~IB;tx;fiJ~* l 2p)Ti£RS :filn #fi~·fl:f't, A q:t , 
Mi£m-~Mffi~~~q:r~Mi£m-~~fil~~oo~~T*®½Mi£~~ffi-$rfl 

mq:r~Mi£ffi0~ffi-M~mnttttM,frH 
-~Mi£ffi-*Mffia~~~M:i£OOm~Mi£¥~filOO~¼ffi:i£$~ffi-$~fflq=r 

n<1 foJ?i£tBJ1\' f!'>J m-t1~ tin :r:tH:tffi1t o 
11. tEHJffi--tx;fLl~*' pJr:iffl'>J J}f n#flii~ft·, J5Jri£J}f n #1~ffftJfi!1t~-: 
ffi--ttMffi~~~,Mi£ffi~*Mffi~~~%~«ffiJ£~mt~½ffi:if~m~~tt. 

foJr:IB m .::::J:tffi1i :rm a tt tiJ B ti = 

S'l' rm A F= W1 ,cf·, 
7(7(c'..':l:i[i/{Ri~5R; 

m~mmoo~.ffi:IBffi~mmoo~m~Mi£ffi~~~oo~~T*®®ru~:~& 
ffi=~~M~~OO~,ffi:ifffi=~~M~~oo~m~Mi£ffi~mmoo~~T*®~OO 

15. t~IB;tx;fiJ~* l 4p)Ti£RS :filn#1i~·fl:f't, ?Jr:IB:fil1I#1i%fl:ftJfBti: 
•moo~,MJ£m~oo~~~~ffii£~m½ffi:IBffi=~Mffia~~~M. 
16. -trrJ}fn#f~~ft-, J=iJ?i£J}fn#fa"i~ftBti = 

$~8rfltl, J=iJr:i£$1'11rflt&:lit11:tEHJi t. ,J5Jri£$~8rfltltt£*#.H -=f J=iJ?i£i,tli 
n<1 J:·-* oon<1 ¥ n77 ~ J·_ 1&:irt !'BJ ~ffi* = 

1zgm , ?Jri£ )zg m {£ p}r i£ J# :a 7J ~ t. fill 1$ ~ i1?Jri£ 1>'1'-ti rfl tl q:r 8S-® $ EE ti : ~ ).k 
ffi-ttMffia~~,ffi:IBffi-*Mffi~~~¼Mi£~1'$rfifflq:t~fflm~-~fflttM 

* I·· i::;r,: '-l'· 'ii>: +• --j:c; t::;1 L- 2.Jf.= 1$ i::;r,: '-l' kk +rr.11,,I tt 'JV. 1,±-Jf.· C1 +:r: kk AF= W1 ,,';< kk AF= l~· JI/ lfhn W1 
1dtr;TJ2li~H/.; 11=1J Lk: , r;fJ2li$-1km:1bf1J¥3'n 1rtle!,1i::i: $-:ili::,lfi p;:i *; .m-:ili::1i"J/d~V1--L>1:1/J ~ 

~.ffi:ifffi-~~-~~oo~mmm:IBm-~~oo~~T*®~ru~:~&ffi-~~M~ 
~oo~.M:ifffi-~~M~~oo~m~MJ£ffi-~~~~~oo~~T*®®oom, 

~q=r,ffii£ffi-*Mffi~~~~T*®~-=fffi:if~~-~fflq=r~ffi:iffflm~8rflffl~ 
T::fEOOo 

17. t~WltRliJ~* l 6J=iJ?i£RS :fil1I#M·fl:ft, Jt q:r, J=iJ?i£~~1JlfrEE tliz:l:)J§tfli: 
kk - _h.,_ f.s'! rz:i ,~, [\( Il, 
.$-..ili::/f.liJ~~; ~,!X. 

6:/,; - A F= /.= ,( 1,. lflm W1 ,,,., hr.: ' .. )' 6:/,; - /..,. F= /.= ,( (,. 1fhn W1 ,,-., = *. r:;r,: '·!'· S'l' - A F= W1 'k' '! t cc£ rlo L-
5FJ - ifi ,m ~\l'L 1:1/J m 5R:, nrJ2!i.5FJ-ifiJ{Ri ~Vn.ii:1/J p;:i 5R:1~lilir;TJ2!i7t7-:ili::Ji'1t p;:i ~ IB 1 • -'(.'(. ucu, .L 

cc£-.:-- ~tl lffiJI kl:$ -'(.'(. [fil /j' 1J~ .'..'l'c. ' 

Aq:r,Mi£ffi-ttMffia~~~T~OO~Tffii£¥~Mrfi~q:t~ffii£ffi0~MEEmq:t 
R{JJ5J?J£m=~~oo ~rr<1T::fE® 0 

18. t~:ti·tx>fiJ~*16J5Jri£8'>JJ#Ii#1~~ft-, Aq:r, 
ffi:IB$~$EtJ.fflq=r~-®8EEffl~~1'~$~~~~~WN*-rffi:IB$~$EtJ.fflq=r 

n<J J5J?i£-®tl~ tJkA<J Aft!! rm5tf!'>J W& 'fr H 
Mi£m-~Mffi~~~½ffi:IB$~$EtJ.Wq=r~ffi:IB-®$EtJ.fflq=r~ffi:IBffi@~$rfl 
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tYl n"J t¥- ilttt iMi o 
19 . t~ Wl t~ %1J * 31t1 6 J5Jr:IB f:1''1 c@ 11 ff {it ff ft , Jt q:i , J5Jr :IBffi - tt ffi1tMHDHt fil q:i n"J J5Jr :IBffi -

.s£W-ifil~~OO~~T*OO~TOO~½M:IB$~fflEt!mq:i~M:IBffl~~D~ffl11tttt~o 
20. i-tHi---tx>fiJ~:1t16J5Jri£:f:1''1 ~n #f~ff{t-, J5Jr:IB~n #f~ff 14·ff'E1ri5· = 

,vs r±rv1,1-, i::;r,:, .. i,.v s ·i:±WJ,;h = *- i::;r,:q,.,s-,,. +rr..11,,1 +£qv.r_.+.-!f.- 'l lffiJ1llc!Y :::-v w1 n±~ ~, r;f~::Y LJU'1U:.d::l ¾1~lilir;T~$ -1:km:1bf1J~3'.fi 1rtJ8,J 1Y.~'.'il o 

21 . t~ W ;tx %iJ ~ * 2 o J5J? :IB n"J :fil 11 ff {it· fl:1t , 1t q:i , 
M:IBffi-tt~ffi*~~q:t~M:IBffi-.s£W-ifil~~oo~~T*®½M:IB$~8~mq:i 

n"J ?Jr:i& tWili l'J{j ti~ tin t1Ht ffi1l , Jt £1. 
m~Mi£:ffi-mMtm~~~~M:IBOOfil~M:IB¥~filOO~½ffii£:$~ffl~fflq=i~ffi 

i£: tWili l'l½ ti~ tin ttHt ffi1t o 
22 . tEHJffi ;tx ;fiJ ~ * 16 J5Jr:IB nS Jm Ii #1~ ff {t-, J5Jr:l& Jm 11 #1it·~14 ff 1~1t;s· : 
m=tt~M*~~.m:IBm=mMtm~~~*~«ffii£:~mtLl½ffii£:~m~~tt. 

J5Jri£: ffi = ttffi1l 1m ~ tt t2J 'EL fr5 : 
S'l'~AF=WJ,cf·, 
7t7::::.,.ifr:J{Ri~5R; 

ffi=ffl~~OO~,M:i&ffi=~~~OO~ffl~ffi:i&ffi=~~OO~~T*OO~OOfil;Ll& 
ffi=~~M~~OO~,ffii£:ffi=.s£~M~~oo~-~ffi:IBffi·-~~~~~oo~~T* 

00f019!Ufilo 
23. -t~:fil11ffM·fl:1t, Nri£:c®11ff1itfl:1t'e1t;§ = 

~ Ji!~ 00 ~ , J5Jr :IB ~ ~4t 00 ~fill{± 'EL };5· ff!. ic lK ±EJt toy[, ml lK ±.uJG(r,r},t Jtf t. ; 
ti3f~q:t fuJm, J5Jri£:ti3f~q:t fuJ mm~J5J?:IB~MiOO~; 
lHili 00 ~ , J5Jr i£: £ iiili 00 ~ {± J5Jr :IB *1 ~ f:1''1 J5Jr i£: ¥- Ji lK ±.uJLt. WJi 1£ J5Jr :IB ti3 t~ q:i f uJ m t. ; 
¥ t- ti~ tJk , J5Jr:l& ¥ 1-ti~ tJk i&t Jl {± J5Jr:l& ¥ iiili 00 ~ t. , J5Jr :IB ¥ 1'--8 Et! t:& 1± ¥* ¥ n r 

J5Jr:IB H ~ l'J{J t.* 00 l'J{J ¥ fl 1i rPJ t.1&:11:t f@J PM 1f ; 
~m.m:IB~m«m:IB:m111J~tMW~ttM:IB~1-t1~mq:i~-®t1E§.m; 
m-mMtm¥~~.Mi£:ffi-tt~m*~~½M:IB$~D~fflq=i~ffl&~fflE§.mmM 

Jt-1£fofe:IBJmn1J~ t. M1$, J5Jri£:ffi-tttrtttm¥tttt1'@1tt = ffi-.s£w.iOO ~: ffi-p_§_ tllioo ~, J5Jr 
i£:ffi-~fflOO~m~ffii£:ffi-.s£w.i00~~T*OO~OO~;Ll&ffi-.s£w.ifil~~OO~,ffiIB 
ffi-.s£~fil~~OO~ffl~ffiIBffi-~fflOO~~T*®~00fil;Ll& 

ffi = t:t ffi1i 1m * it tiJ , J5J? IB ffi = it trtt ffi * tt #J ii Jl {£ ?Jr IB H ~ f:1''1 ?Jr IB Y~ Ii lK ±.uJG t. , pJr :IB 
m=m~M*~~«ffiIB~Ii7JrPJtMWLl~~tt~ffiIB~~OO~,Jt-£1.ffi:IBffi=ttMtm 
£~tiJ'E1t2i: ffi=.s£~00 ~: Ll &ffi=PililliOO ~, J5Jr:IBffi=Pil t1j 00 ~ffl~J5JrIBffi=.s£w.i 00 ~ 
n½ T * 00 f019!Ufil o 

24. itHi·tVfiJ ~ >](23 J5J?i£:l'J{J ~ fl ffffii ff ft·, A q:t , J5Jr:l&ffi = tttrtrtrn *ir1itiJ ns T * 001~T 
J5Jr:IBffi-tttrtttm *tt t2J ns T * oo 0 

25. ttui;tx;fiJ~>1<2~1J5Jr:IBnSJmn #f~ffft, J5Jri£:Jm111':¥1it·~1tff1~1t;s· = 

~~filOO~,M:IB$~MOO~m~M:IBffi-tttitm¥~~~OOfil 0 
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cooo1J tB~rti ~WA"J'.':itR 51 ffl 
[0002] * $ i~ ~ * T 201 8 4 8 fa3 :3 lJ {± ¥$ I] ~a in~ tx Fu (KI PO) :rt Y: IYJ:irt I] 4t ::fLl $ iW 
No. 10-2018-0090766f!'01Jt5tJx, .iillM 51 ffl~%-Jt ~ ~:±tmJt A*Xo 

11#1:00t~ 
[ 0003 J * 'R. rlJ] #J ,fJJ 8'0 ~ 19tl ;,t JJlII 1Ytl 1& &. ¥ 1£ #fot· ff 1t & .ft m1J Jilt 1i1t o 

.::11:'.'..§.-l:±~ 
!=.I ffl.DVl'-

[0004] {±m!Jm:¥£iNAND (VNAND) [AJ#ff1'tf!'0·1:zq:i, -aJLj,%mJLLj,$;i&t<t~A10 lip.jc[>.<.ti 

J·. tJ{J 11 rfl tJ>Z , Jt Ji~ Jm 00 -~ PT Lj, :!:~ ft JL 12,l HJ JvG PT l;,l -5J"- JJU ii ti i!J -~ ·1' too rfl t:& ~J ¥~ti :m&1 :trn 
¥ o Pl m} , § 11 rfl ti n<JW J3[!J, B1 , .fL PJ ~~ ~ 5!100 rfl t:& o 

£aJIIA.l.i£. 
cooosJ *'R rifl :r10 rn.rf1~10J;,t)Jlli wtl:!'11~ J -11J1Jl:r1· ±~5£(f1 Efl t~ttn<J ~1£:f=ffft ff1t J>tttm,J 
m1i1to 
[ 0006] tcHE * ½t f]J]tiJ ,m, 8'0 ~ Wtl ~ Mg fytl ' ti 1~ J - 19 ~ 1[ # ff% ff 1't O fi}r :if¥ fl# 1i~· ff 1't PT 
~J 'E1 t2i = ·ct t- ffi - 100 rfl t:& , J5Jr:if ¥ t-ffi - ti Efl t& fr 'E1 :tili lip. ic rR ±i ;Fa 1~ ffil rfl hlt rx 1i 8'0 n ~ s"J 
J5Jr:if qtjcfX J.iJx r.±t~, fiJri£~1'--ffi-tllfrEflti1±£*:fil£I r J5Jr:ift<t ~n"J r.'-&TIIT~J :Wi1£1i~ r. 
~~M~H:~m,Mi£~mMW~MMi£$~ffi-100rflmq:i~-®ffi-100EflmJtlitrM 
:i£¥1£1i~tMW:ffi-~~M*~~.M:ifffi-~~frfi*~~¼M:i£$~ffi-100rflm9=1 
n"J tB Jiij B"J ffi-11 rfl ti ti :1§1! Jt {±J5Jri£ :Wi 1£ 1i ~ r. M 1$ , J5J?j£ffi-tl ~1ltm ¥ ta i{J 'E1 t2f ffi-~ Jm 
oo~,mmM:ifffi-~JmOO~~T*®~OO~~ffi-~~00~12,l&.~~Mi£ffi-~~oo~ 
~T*®~oom~ffi-~Jm~~~oo~:Lj,&.ffi=tt~m~~~,M:ifffi=tt~m~~~ 
{± ?Jr i£ 1,1 fl£ 8'0 fi}r jf y'~ ffil rfl hl~ lK ±.ut r. ?J J=i)r :if @i 1[ 1i ~ M 1$ , )5)? i£ffi = ti ~1! 1fff ¥ ~a #J BM ffi = 
~~OO~Lj,&ffl~M:ifffi=~~OO~~T*®~OOm~ffi=~~OO~o 
[0001J t& :J'Jffi * 'R. nf:1 ttJ ,m o{J ~N ;,tnlII 10J , :1'11~ J -;f1J1 :fil 1£ #1i~· ff 1t o J5Jri£* 1£ #fft'i ff 1t· PT 
12,l '2L M· = $ ~ 100 Et! ti , fiJr J£ :t t-100 Efl ti tt ~ 1£ n fl£ r. , fiJr J£ ct t-100 Et! t:& 1£ £ * :fil fl r J5Jr :if ti1 
!1£~.t*®~¥1£1i~.t~~M~H:~~.Mi£~~MW~MMi£~1'8rflmq:i~-® 
8 Et! t:&-n: 1L 1£ J5Jr:if :fil fl 1i ~ t. M 1$ ; m-tt ~1! 1m ~ ta t10 , J5Jr:if m-tt ~1! 1m ~ ta r0-¼ J5Jr:if :t 
~8Et!m9=1~ffl~~ffiEflm~~Jt«Mi£:filfl1i~tM~,M:ifffi-~~:trn~~~BMffi 

A F= 13(1 ''R W'! =¥: i::;r.- '-I-'· 6Pi A F= 13(1 ,cf·x 'I t :±o. cG'i +a Ilfltl g:': 'I 6Pi A F= /'~ Ji,, ,fhn 17Z1 ''R t >I F ~ ¥. i::;r.: q, 
-ili1m ~ ~' 1'.!;lnti.r;rJ&.71,-ili1m ~ 5RAJ , • .-f<. IBJ /j' r9,bJ.8J 7j-7-ifi/m~Vn.d/J ~ ~ 1:::Alx.11Ui:IirJI J& 

ffi-~~~~~oo~~T'-&TIIT~rum~m-~~li~~OO~ □ M:ifffi-~~ffi~~~~T 

*®~-=fM:i£$~$Et!ffl9=1~M:ifffl&~fflEflm~T*®· 
cooosJ t&:J'Jffi *'R nf:1 ttJ ,mn{J ~N;,tnlII 10J, :1'11~ J -;f1J1:fil1£ #1i~·ffft o J5Jri£*1£#fft'iff1t· PT 
l;,l '2L =rili = F:fl M4t oo ~ , fiJ? i£ Et! l?:& oo ~ w _m_ fr '2L =rili lip. ic rx: ±EJt ta /4/r l1fil rx ±EJt n1J 1,1 fl£ J-_ : t~ f~ q:i fuJ m , 
Mi£~~9=1Mfilm~M~Et!~00~;¥~00~,M:i££~00~«Mi£tt~~Mi£•~rx:~ 
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.r. &_m_ {EJ=iJrIBt~r~ ~ fuJ FzU::.; £; 1-too rfl t&, J=iJrIB-£;1- ~fflrfl t&·&_m_ {EJ5JrIB¥fiiliOO ~ r., rJrIB:¥ 
1-$rflffl«¥*~HfMittt~~-t*®~*nn~.t~~M~H;~*,Mi£~ili«M 
IB*nn~tfilW5fuMIB:¥~$~m~~-®fflrflm;ffi-mMM*~~,MIBffi-m 
m1t1m ¥ ta tt1 .hj J5JrIB -£;~ +m rfl ti~ R"-1 rJri£tW_iiZ n<1 +EH rfl f& ti m1i Jt-{E rfrIB * H n ~ r. M 1$ , rJr i£ 
ffi-mMm~~~~nffi-~~oo~.mmmIBffi-~~oo~~T*®~OOfil~ffi-mm 
OO~LlRffl~MIBffi-mmoo~~T*®~OO~~ffi-~~H~~OO~;Ll&ffi=ttMOO 
* ta fiJ , J5Jr IB m = ti mrtt m ~ ~ #J& it 1£ rJr i£ *1 ~ n"-1 rJr i£ >'Hi rx: J.iJ~t r. , rJr itffi = ti m1i 1m itHa 
~frMi£~Hn~tfilW~~~m~Mi£rfl~OO~,fr-RMIBffi=mMm~~~~nffi= 
~~OO~LlRfflmffiIBffi=~~OO~~T*®~OOfil~ffi=mfflOO~o 
[ 0009 J 1~ tfri} * 'R lif:J i{J ,fJJ l'.!"J 7)\ fjiJ ~ !~ 1ftl ' 111, T - to/ fplj Jilt :fil fl# f~ -ff ft (J',J h 1:t O J=i]r j£ h 1t 
~Ll~ffi:Mm~~-~Mmm~fr-~n:¥~ffi-ffl~ffl~$rflffl~~.mIB:¥~m-m 
~ t&%n\t{£§t2i-¥-:ic fx.±!Xl□ >'rffil rfl~ fx.±!Xl'J"-11'-t ~l'J"J J5Jri£ ¥-:icfx.±!X.I::., fr- R {£¥*~Hf J5Jr 
i£ *1 ~ A'0 .I::.* 00 8\/ ~ Hh ~ t. 1&:i!:t fu] ~M H: Mm trJ=ilrIB*n n ~ .r. fil 1$ 5f u?Jritt~t~ ~ fu] 
m~m-mM~.~*m•am:1£~1-m-ffl~m~-®*:affiJ.£-£;~ffi-mrflm~• 
it t~ 5J\. , J5Jr it ffi-ti ffirtt-f L l'J{J flJW fil ;FD J5Jr IB t~ t~ ~ fuJ m r. % PX £; u'D H m : 1£ Jifr IB H ~ n"J J5Jr i£ >'i' 
ffi! rflfil~ fx. ±!JlG t.,FPX1ti ?Jri£~Hh~ filf$5f uJ5Jri£tigt~~ fu] mA'0ffi=ttmrtt-fL; {EJ5JrIB-£;@H 
m, rJritffi=tt1Mt-fLl'J{J l7'l filt□ rJri£tigtf ~ ruJ m r.%PX~.§.t3m: tJcfft!.~&'.tII, 1ffijJ5Jri£~.§.t1Jm 
~o~~~StlB~l•l~,~~J~r,1W~A~tll~~B t•IVW~~-A~~~~□~-A~~ 
/j' nrJ& 57 m11U:/L' PJ v_A 10CJ.J-u/X.. _I\Lv_;, JI/J1X.iti:J/Jt1!± l'Lii:/J JZ::; ti, )x..JI/JJX.;,ri :.ili:Jm 13'":1 ~ 11' *-:.ili:Jm 13'":1 

~ ~ 5J\. iu :t~ ft:J5JrIB m-tim1i fLl□ J5JrIB m = tim1i fL l'J<J *'J ~~~ * 0 

coo10J f&IB::$:/3:.HJJ ;J:iJiill.n10 7]\iYLl~MEiYLl, ti 1, T-t-*ff!1JJJ!r~£i#fi~-~1tn"Jn1t O J5Jri£nit 
~~~ffi:%PX~ffi~~~mmm1t-§ffi-£;1-fflrflm~$~m~~.ffiJ£-£;~fflrflfflMm 
{£ H ~ t. fr-{£¥:;$:~ £if J5Jrj£ t,1 ~ (J',J ./::.* 00 n"J ~Hh ~ t. 1&:i!:t fuj ~M H: % !&{£p}r;1£ ~ Hh 
~tfilW5fuMIBffi~~Mm~*~•mMi£-£;~$~m~-$%~tt~~;«Mi£$~ 
$rflm~•-®*-MitttM~~OO~ffiM:1£~~~Mmt%mt-£;@Hm:trMi£~@H 
mtmmmmm:~fi~~~~fflMIBmmm®ffii£~@MmmLl~~&~~mm~~M 
~~m;~R*m%mffi-~~OO~~~~mM~~~~W*· 
[ 0011 J t& 1E * ½t flj] :jtJ ,m, (]'']/]\Wu~ Mg fyij ' ti 1~ T - t,9 friij m ~ H H fit ff 1t (]'] h 1t O J=i]r j£ h 1t 
~~ '2LM· = 1£~1r1i ¥-:icr<.±.@tt,□ Jrll rx:1in"Jti-t~t.%PXrflfilioo~: mmffi-tEt~~ ruJm~ '1i 
m rJrIB EE Rt oo ~ ; 1£ J5Jri£ tt ~ n;,1 J5Jri£ q'l. Ji rx: 1i r. l'.!S J=iJrIBffi-tEtl ~ ruJ m A'0- ~~ * .r.w m¥ 
~ili oo ~ ; {E rfr Jim-rig ti~ ruJ m t. ,F PX ti ffi = fig tfl<. ~ fuJ mm ffi Jt-§ t2i ~ t· 1Jllr ~ t& n<J +JJH rfl f& 
~~.Mi£~~$rflmWm{EMIBH~~ffij£~~~~t,fr-R{E~:;$:*nfffii£H~~ 
.t*®~~Hn~t~~M~H:MF&«MIB*nn~tMW5fuM:1£ffi=~~~Mm~ 
ffi-ttmrtt-fL , 0 5J" iu • ~ J5Jr IB £; 1-1m rfl t& ns- -tm 71 : 1£ JiJr i£ ~ 1'" $ ~ t& A'0 • m 1m 71, rJr IBffi 
-tim111L A'0 f~U51l□ rfri£ffi =tigtff<. ~ ruJ m t.% PX-£; @Hm; Y±J5Jri£ 1t ~ R"-1 JiJritJl, 11 rx: 1i.r.% 
l]jtffiffiIB*Hn~filW5fttffii£ffi-~~~~m®ffiIBffi=~~~Mm~ffi=mMR,~ 
• m J5Jr i£ rfl it oo ~ n<1-tm 5J\. ; Y±J5Jri£ ~ @ii.±m, rfri£ rfl it oo ~ A'0 • ~ i-j) 5J", J5Jr:1£ffi = ttmrtt-fL 
~ru~fflMJ.£ffi=~~~Mmtwmmmm:~ff~Af~.~fflffiIBmmm~Mit:¥~M 
mmLl~~&@Ll%PXMi£~~fil~~m;LlR%F&ffi-~~oo~~ffi=~~OO~Ll*m 
:t~ ft:J5Jrj£ ffi-tiffi1l fL;J;D J5)rj£ ffi = iiffi1l fL l'J{J j1J ~~~ % o 
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coo 12J {± tcHATI * JiJIJJ #J ,m 8S ;,rdftl ~ JJTh: fyiJ 0'0 #.fl# f~ ~ ft ~ , * fJ>G 191:~::tsrtt m #. fl n fPJ fft * 
~~~$~ffl~mMM~m~%fJ>GtrfflR~$~ffl~,W~MW~Mffl@~$~ffl.mM 
~~m~~~.~11m~~~mfJ>GY£~~~~m~ffl~M~~m~. 

~ft !IliJta~ 
[oo 13] },A Tllif tff B~ft 00 :ittff 8\/ VHffltaht ~ it- 1~Jr1M±ihJIAAI*'& f1JJ;J;2J IiTI,810 7F1Ytl ~JJTh: fftl, A 
~: 

coo14J !fil 1.~11114lt7F 1:B t~fil*'&rifl ;tiJ ,fJJA½7Ffftl~JJTh: ff1Jf:1'0tLlm#.fl #fo~ff ft0'01J1t:.f:1'0 ti 
~ 00 tffi 00 ; 
coo 1 s J 00 1 s -~ 1112 o k ~ w t& ~ * Jx HJJ ;tiJ ,m n<17F wu ~ JJTh: wu ns *1J m #. fl ff fr~-~ ft l'l½ n 1t n10 
t,t ~ Tiu tffi 111 ; ~ N. 
coo 16 J 11121 ¥ 00 2 3 lt 7F wt~ 1Ji1I * '& fff:J tzJ ,m f:l'>J 7F ff1J ~ JJTh: fy,J l'l½ tt,J m :m fl ff 1~ -ff n 0'01J it 8S 
+i ~ oo ti oo 0 

coo 11 J El3 -t- 00 1.¥ oo 2 3 ~ s<1 ~ft oo k 19 7 i~ HJHJ<1 §I 0½ , l3l tt ~ft oo ~ 8S :ic ft ~~ ~ Ji'. tt tt 1Ytl ~ 
friij O fftl :ti□ ' 79 J 1ri ~ if9 ill ' ~ Jli: jcf!faJ 13Utlnx k_g_x; 7,J k 0 

~ ~ ~ ~filjj~ 
[oo 1sJ J,A TOO tsirf5ft 111 Jt!:ff 810 if tlli:J:IJ£ ~ it-~111M±it!.Jfilfn4* Ji.HJ] fLJ 1JJ8S 7FiYU~~ili Wtl o 
[ oo 19 J 00 t .¥ [l 11 k 7F lli t& 1@ * '& flfJ tiJ ,m, A;,J 7F Wtl ~ JJTh: N ~J t1J m #.fl# fif]f "ff ft 8\/ 1f it. 8\/ t,t 
~ 00 t!Jl [l O [l 11 ;f□ !fil 13 * ;}lj Jt [l 10 ;f□ 0012 810 X [~<.l!!lt l'l½ nSCk ti rot TIIT im [l 0 

[0020J {±TY..~, {£¥*-'Ffffltfrf ~J r.::&000'07J<5F1f fPJ ~ 1&:JlttBx.~JM1-1frPJ 5J\. ;}tit:& 
Ji'. x.19 m ~ 1f rPJ t□ m = 1f rPJ , Jt 11 ¥* ~fl flt frf n<1 _r_'!& Tiu n<1 * fln [PJ t:& JE' x.19 _m ~ 1f 
[PJ O Y£ * ;;_ rlfl :tiJ ,m, 0'0 7F f!Ju ~ )]Th: ffu ~ , m ~ 1f rPJ i□ m = n fPJ PJ' ~ i&:ll:t 1F. 7>t O m ~ n fPJ m LU,¥* 
_r_~£L-t-m~1frPJ t□ m=nrPJ 0 

coo2n ~~-1111, PJ' LU. Y£1:1.LM m~ rx:iir i□m= rx: 1in0"1 H frf 1000'-1 m= rx: ±EJtT LrJFJnx:tHH­
tifs:tiJ 140 o 1±*Jxrin tt1 xn0'01F1Ytl~JJTh:1Yu~, m~ rx.±EJtTPJ' tJ,t:&:¥$191¥- fc!X±]X, m= rx:1i1rm 
t1, t:& :¥$ 19 >'i' IB! ~ rri IX 1i o 

[0022] tit~ lOOP]' ~J 1:11:tili: TV~-¥- zyfiH:¥4, iJtl ~□~±(Si) , t1r (Ge) , ii±t# (Si Ge)~; Ir.lGI IT -V 

~1-t15-4t ,f!JtlPD11~1-tt:~ (GaP) ,1:i$fttt (GaAs) ,tt1ttt (GaSb) :'.f$01.f*'&flfJ;{,igrn,l'l;,J7Ff91j~5{[fytl 
~ ,t,1~10om~JkfB#%d¥J.fil (SOT) ltfrffiJGiigtffd¥rJ# (GOT) *1~0 

[0023] 8t&ts~110P]' LU, illlMY£i,t frf l 00 tJlfliJf :l:t1!:8tRfBt%<m ,$~ tRmt□ tJliHRttti 

m ' Jt H 111 ~ 1.t tJlfr t:& fig §'ff< m ' tJlfr ~ tR ~ ;f□ m ti ttil: ti m ;>[Of_; niZ O tHH- tR fB f$ m ' ti ~ tR ~ ;J;O tJlfr tR 
tttim m ~.z- § illli1 f-t-¥: 1ctB1J1J9' ccvn) :c z, Im--f- m1;n~ CALD) :c z, 1m:@1 UBiJ119' CPvn) 
IZ:'.f$%n\Zo$~~~m,8~ffl~ffi$~ttil:ffim~lfil~~PJ'tJ,1=11M*~IZ~~rPJ~tl 
t:n.tiJTZ O !Ei1:t ,8tR~#J 140P]' LU, 1:11:t~•JilffUtfftlff:{£t<t (rf 100 r.8S8t&f~tj[l ~ 110, m=~m 

~tR120;f□$tR¾ttll30. mt~tigtff<[l ~11 om~ 1:11:tili1t{ f-t4t, 1Ytl~o1t{ 1-t1i± (Si OJ , m=+Jlfr~ 
t:&12om LU, g}i!i~Jm ( fyiJP□ t~ (W) , i:Jc (Ti) , t§ (Al) q:) ,fO/fiJGt~* :t Jliii±, 8t:&rtti130P]' 01:11 
:tili~(1t4m' fy1JP01rt1.t1i± (Si 3N4) 0 P]' :l21±ill 'tlt&fBt'J<111 ~11 om µJ §M·1t-~ 1t~)cf¥t1.tfu£ 
(Si 02) 8\/ fr~~~ ( NP□ft~ 1t~3/9t1>JI o.¥~J25) 8\/:f,1~4' Jt 11 eyLU, 1:11:ti!i~Jm¥t1.t4m' 1!JUP□ 
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~ 1t ~ (Hf02) , ~ 1ttH (T a20s) , ~ 1t ti!r (Zr02) ~ o 

coo24J -ar Ll 1£,00t:&tffriJ 14orr-:11~u~ t;ff;JJ¼:llti f\iJ fi1¼4m 150 0 tJlHt&roJ fi1¼4m 150-ar Ll3mi:Hf: JJ¼ 
i1lJH& ['uJ fiM4mm ~ A;ff;±tl111Ni'.:llt'1HatiJI 40' Jf Ji~~ JftUfu tmt1Hfflti ['OJ fiM427J m*m JJ¼ 0 :llti 
f'EiJ!lMim 1501:lJ Ll 'E1ti5·lHt4to, iYLlYD:im ftii1 (Si :3NJ) , l!J 1J:tPJ DJ-½tJlHt1z1ilttl13015'Jf o 1£;ff; JJ¼tJllHJk 
['uJfiM4?<Jl 50ZJ2i, PJLlit-*!ff-!~iA-½ifflti~RfZJ 140~~jfr(J{Jltfff 100(}',:/ .J:.fm, LlJf:!J¼~-*Jm[>{ 
±]X1050~-*!ff-! [5{±:<x105PJ~ Btr1inflli* JffiEJGpflli* !1ti, Ji: 1L-½~lfi~atiJHO-~PJLl%JJ¼illh 
1* fg; 0 ~ - * M rx: ±]X 10 5 PJ ~ ffl ft Jld4Jg; ff,J wH-& limHJ>z rx: 0 
coo25J Y±H Jff 1 oo t111mJt±mmnx:m-ttt~m:¥Dt1tt1H~ ±mLl11Ni'.,OOt-&tfft101 110:¥D$ri ruJ 
PM 4m 150Z n;·, PJ ~ ~t-~ -f~ttm t-Dt!.htJJf'; itm 00 ~1t Ll 71 YJlj ;ff; nx:J11m }T ±tif 1£*1 )ff I OO(]/,J ~ 
- [5{ ±i Lr. l'.(J ~ - ttt~ 00 ~ 162{'□ ~ -trlj t:t 00 ~ 172 , Jf: 1L 5t ;Jjlj Jfi JJ¼JilJJUt; tt~ 1£ H )ff l 00 l'l½ ~ 
- rx ±# n t r'l<J kk - £'17,f':9• q,, ~, J 64 +ohrt1 ½lu"'- • '· q,, ~, 174 -l-0. :'.X. -----fl' .$-✓ t'.:l-~13.171--;: - /J' ~:U:::'<~irl.Li3.17!--;: o 

coo26J Y±*'& rJfl t1J ,[!,(I<1~1Ju~im:1!fu q:t, ~-t~t%d!I ~162,t□ m-!filljttoo ~112-ar ~J 1±1mti 

00 q:i ;ff;J=&79;(£f't H£1 OOtfJ~-[5{±:rxLr.Jl1f ~Jfi ;ff;ift, Ji: li~=ttM'<OO ~l 64;;¥Dt!.ht1J1~ JL 00 
~ 17 41:lJ Ll fFJJ¼n1£1Jttt:ffiOO q:i 11Ni'.H H£ 1008½ ~=[>{±]XTI tl'l½tJlHf1z~atiJ 140l□ tJllrt&fOJ fi1¼4m 
15001tU1~' ;ff;JJ)GIJ\f m=t~tl 00 ~ 164;;¥Dtmt1H~ JL 00 ~ 17 41:lJ Ll :fiNi'. H )ff 1008\/ m= [x. 11])tI T J. 
l'l½ ~-* [ff-! [5{±]X105 0 
coo21J m-t~ttm-ar Ll 'Elt-;;-~1ttm, w,11i□ 1tt1tfrr cs i 02) , mriu1~ ±m-ar Ll 'El=r;§:M1t4m, i!ftl 
YD:im1tH (Si :JNJ) o 

[0028] ~~002' PJLl1£HH£lOOJ_;ff;J=&m-ttt~q:i ['0Jm180' ~11Ni'.~-fBf¥00~162' m 
=t~tlOO ~164,~-t~ttOO ~112;t□ t!.htui~ JL00~174o 
[0029J m-t~tl q:i ['uJ m 180 PJ LU, B tr!i~ 1t 4?<1, 1!ftl YD~ ft ii± (Si 02) o tE $: '& 11fl fiJ /[!. ff'l ~{y!J ~ 
i~ fy1J q:i , m-tigtt q:i ruJ m 1 so-ar Ll g };5·J11~Jt tt1t A<1 ~ - mt□~= m, ~ - m :-f□m = m -ar ~ * 
JJIJ'Elt6{YtlYD r~.i'£' Jt~~-f-14: (HDP) ~ 1t4i7JfD J]'Ui_:t~R] l, glj!;-j (TEOS) o 

c 0030 J trtittm t-□ m = tB t%zm -ar u -Y:, qg tm£LHt~Jmtft ~ 1± m-ttt%z q:i roJ m rno r. o l!I 1tt , it 
~ffittm~it~ffi=~•mPJLlillffi~h~j(g}~tft~0002~ili7~g}~Jf:~Amffitt 
m :tD ;\mm= ttt~ m ' rt mI' *'&HJ] l'l½ tiJ ,[!. ~~ ~~ T Jtt O iYLl YD '!fillj tt m A½~;_ t-□ ffi = f~ ttm 810 

~;_-ay~_;t-f-EJGd>-f-/\1" 0 

coo31 J ~ = t~tim to trmttm -ar u .iillrt 17u 1r□ cvn :r z. ~ ~--f-1*±1~ 5.¥ 1t ~ 1 ctB m::r:R CPEcvn) 
··1··--++- Al D --,-· --++-k.-S- --,-· --++-w d'; kk ~ f-h. 'f/il, s Ml r, I 1=-1 +:r. le----, I I,, 2'..± cs·· . 0 ) I;Grl-f-r TE()s·· uop/2·---' I I/ 11-h11-;,\'; nx .. 6, , .. C;'rj' .. uJl;}J_x.o..$-,l:'.:\-~J~PJl::'.J,E!J1i'.:i-¥\iiiJ11± ,J. 2 ,lo/G',1.0 , ,,ll +\..1-"t.i11/J9.X./,"R 

f,f ~ z:, {31 (PEOX) ~ , !fillj tt m-ar Ll 'El};§ t§ X'J T ~ = f~~m ~1H!.h tu :i& 1l t':tl'.r-J t1 t4 , Wtl YD ~dt 
ii± (Si :iN4) o 

[ 0032] PJ ~J Jill i1 Ytt1J T z 1£ ~ [. 00 (I<] ffi = ttt~ m [. 70 nx:)'ttu JR 00 ~ ~ gi 7]'- ±fu11 NL~_[. 
oo~m=~~m.~1LPJLl~fflft~~oo~~nmr~ffi•*~~•too~m=~~m~• 
r. oo A½ trJtWtm o l!I 1tt, -ar Ll • ~ itt. oo l'l½ trm ttm rh 8S m = ttt~ m 8S-g:~*01£3mi111i~ :t: 

z 12), ~JE ff0 bt Wtl ~ iJ,)ttu~>'l 00 ~ ff,] 00 T-nzJ§ 'PJ Ll Jffii11lffl ;~ij, A{J Ytt1J ~>l 00 ~fp 79mlturt 
f-ff- fr{ hrt1 ½rl --,- ±1-- m >,/,-, hrt1 ½'' 8 l:: rtn rt{ ?ii - £'fl.. 'flol. s 13 r..... r&r fr{ 11-illi fl:11-- s i:;r,: ¾ 0P 6{ /sp; - f-17, {it/, s *D 1t 'l~rd k.J{~U .. 6 t"riA r:u;><U JR __ .. I.RI rd * - ,l:'.:\)~;Z(, JR .. t.. I.RI n J 1n 1'.:t/Z(, r;l .'J< fl'-& n Jm- ---'l:'.:l-;f.J~/f' ,..__,. 

rhff>JtVq41mo f1~~J:Z;;¥Dt!.httL ZPJLlx. {}tilili!ft~±tMJrff, fsefij PJLl1£*1 H£1008'-J m­
[5{±:rxr r.%JJ¼'El1;!;·)11~rr:tft~rr0 ~=!filliWtoo ~21 O,tDm~tigttoo ~2200½ itt-'B'~fl-A½rJiMtm, 
Ji: Ji PJ Ll 1£*1 n£1 OO(J{J m= [>{±!%I I .r.~i! m-tttfi<q:t ['OJ m 1808'-J r.*® 0 l!J Jtt' $~ 'B'rftq=i 
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ns !Hj:~.1' ~ pfl-~~ 1:x PJ ~ B:r2"i.~m 1m:5t, ~ PJ 0 ~t\5·Mtt.m ~ pfl-ql:MLns fm:5t 0 

c 0033 J 1£ * Jx HJJ tLJ ,mfr'] /J> 110 ~ Mli 17tl q:i , tl 1ri1J 4m q:i 8<1 ~ pft PJ ~ A ff }A 1t 1& 1~ m rPJ 1& 11@1· m 12.), 

rfr ;E rt* ,fe,x 11, n<1 oo :¥RO u 1m *I oo q:i , ti 1riu 4m q:i ff'] 1& r oo ns i:t pif n"J oo lR m PJ ~ 11, r 'E1 :r2"i m ~ 
t~ti 00 ~ 162;f0 m ~tvti4100 ~ 1 728"1 i:t p}f l'l"J 00 tn O tl 1TTU4o/J q:t B12i ff']~ pf)- PJ ~ A ff {£m ~ 7J rPJ 
_t_ M 1$ n<1 *N, Jt li *NPJ 12), ;,;_yt 1&1~ns i:t r* rPJ 1& 1~j 8/,J ~ rfb~tf~,fex 1J\ 0 

coo34J .~·-~ oo 3, PJ 12), :tt/!Qn□ .m=tirnwt oo ~21 oq:i fJ'0~®m=tvli4100 ~2100"1 t£m~7JrPJ t 
l'l;,J :S- Mm 1fG l'l;,J W ffl o 

[0035] {±*½z f:if:J tiJ }i}JfI(J ~fftl ':ktlli Wtl q:t 'PJ ~ -;Lp;j;fjt 1TTU4o/J fr']!Hj:~t-~ pfj-fJ',J ~~ I'riH1" 9=1 ff'] m 
~t~tt oo ~220 ff']* *J!i t :gr, i:t pif ql:lffi 01,1 ftJAf :gr, , 0 ~ ~ m = tvtitt oo ~21 o 8/,J ilr-t-ti 1ri1J 4m n'-1 • im. 
{m 71" q:i 810 }lAf rm o ~ m , PJ Ll 1£m = trtWt oo ~21 o 0"1 • ~ l'l"J flml I'riLtj! ~ 2P1JUn-½ m = tifli41 oo ~ 
21 o n"J lt l~-~*,tH fBJ n<1*t'fl, b:J, t~ nom =tvq41 oo ~21 o q:i □"1 ~®m =tvljtt oo ~21 o n'-1 ~ }lAf 1fG 
l'l"J W-It o !ElJJ:t, m=t~ljttoo ~21 oq:i ff0~®m=trfi1ttoo ~2108<11£m~1JrPJ tl'l"J :S-fllAf i'1GPJ~ 
~#~~~~$%~.t*Uu~~t*Tiu,JtliPJ~A#ffl~~*~WN □ 
coo36J 003~1:B 7 ~t 7 JI& t.@l'l"J m=tvtjtt00~21oz.~1,0½J5J?1f m=tvtwtoo~2108<1:S-flffilil) 
8/,J W [fl fi~ j]Q , rt Tm , * Ji fifj t1J RH PJ 12.}, + pt( -f-irt , N ~o , ?JT ff m .= tVlj 4100 ~21 o 8/,J :S- ftffil 1m ff'] W ft 
PJ DJ 3c~fftl~~:rilit~ JJO o 

coo31J ~~-001, PJ~1'£m~t~tl9=1 ruJm 180 t.mmm=t~t%<9=1 raJm23012),~ffitl1Mtm, rr 
Ji PJ ~ xtm= t~tl q:i ruJ m 2~io l'l½ t_ tm1AJr5fZ:l:R 1t:r z om =r~ri q:i Mm 230PJ ~ 'E112ifJi1J ~a~ 
ft Rt (Si 02) , !El il:tPJ0-½ m~t~f¾< 9=1 i'uJ m 180BJf o 

[0038] 5flRft:r ZPJ 12), 1!1fi!Hftl~□ 1t"¥:tJltitJ!ft:Yt (CMP) :r Z;FD/~@.lt1LL z, Jt li PJDJ *idA 
1T H Jlj i& t Tiu n"J m ~t~tl 00 ~220 n<J t :fE ®*iz ·~ , _g};~ PJ Ll t:&1A ff Jlj rt JI&_[_ OOn<J m --t~ 
t%c00 ~2208S .r.*®8S 1'85& r~:i8S 1'85& 0 

coo39J um=t~tl9=1 r@1m23o_t.mm m~ttttz. ,a, PJ~ftfflm~rtttft7'JtttuMtt* 
t1ltum=rBt%<9=1 ra1m230,.m-- rBrioo~220, m=tvlittOO ~21 o, m~r~tf q:i ru1m180, m~ 
tvljtt oo ~ 112tom ~tBt%c oo ~ 162, ~ * mfill 1$ ~ tt m = tBt~ q:i ra1 m 2:30, m ~t~ti oo ~220, 
m=timttoo ~21 o, m~t~t%c9=1ru1m180, m~tvtwtoo~112f□m~r~rioo~162Jt•i&t1~ 

l OOff'] m ~ IX ±ir n"J i±JiliifL240 0 

[0040] m~ttittiPJ µJ B12i1YU~DXJE%1iim (ACL) Jilri~~ifiltfl (SOIi) ':Ytt1rnxoo ~~ 0 m~ 
tttll'l;,J10JixPJl2.}, ~tl5:)'tttL Z, Jt Ji PJ~ ~tl,~t\5·:S-rPJ JMtt!httLZo 
[0041] {£:;$:Ji H)Jfij ,ill-fr'17J>i1tl~Mli1Yu q:t, itJiliifL24 0PJ ~3mi1: ~rPJ ff'f':tt!htu:T Z%JJX, Jf £l 
i±Jilii-fL240r7Jn<Jltff£1 oon<1m~ JX±ir □"J JN'&TIITPJ b:J,i@J1i1:fflt1ltUTTul11] PB O 1~{1Jt~·iJt 'itJi!i 
fL24ol'l½ ~* ®PJ ~ 1~-t-H ~100810 m~ ix1i1 rr<1TITT*® o rtrru, *'Rr!8 tt1 xn PJ 12), :;,r~p[:(-f-irt o 

w,J ~□ , 11g m fL21 o r7J n"J 1,t ~ 100 □"1 m ~ rx: 1.~u PJ ~ ~~ *J!ittffl t11 tu 0 

coo42J PJ 12), 1£m~1JrPJ :¥om=1f rPJ l'.!~!Hj:1-tf rPJ t.%JJX it 1'"i±Jjift21 o, rJ mrnt1±Jm-fLr:t~ 
:VLl □ 

coo43J PJrJtAff1tfflt1~1008<1 EB 1tJmfL24o•i&l'l½ t.'&1filft19illht~l'l½~ttttY~ns1:* 
(SEC') "l"c:!+- 1,1 :a:;~*.17..l\--l-1p-l-1[·2:N,,'¾"'L2406{ f,L4ifS2· -() , -" ____ 6 , 1-::A n:., J:Jx.r1P 7J J-l'.:'.IJ-,, TG f&JJ!! -t . n J 71·k ;z.;- b □ 

c 0044 J 1£ * Jx HJJ tLJ ,mfr'] /J> 110 ~ Mli 1Yu q:i , PJ Ll ft ffl M iJJ 1cc ft , t!h tu Lt 14 to~ "t * ttc ff s EG :t: 
Z, !Elil:t~-illhRrmPJ0%Jix7'JYl'Mm2soo 
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[0045] {±SEG J: Z "P , fr!JJl't 1;4.(PJ 0 'E1 ti!i 1Ytl _f.mm::ffc (Si !!4) 'tft, l.i 11:±~Jt; (Si 21-16) 1{1;4.(, = ~( 
18::ffc (Si lbCb) 1 {14~ 0 t.11~1VdtPJ 0 'E1ti!ify1J:tz□ iR1.t~ (HCl) 1 (1;4.(' t\t1 CaJ 01!:!Ji5·fytl~□ 'M (H2) 

coo46J Y±*½z Hfl t2JIJJrr<1~1Ytl~nm:1Ytl "P, >'r Mm2so-a.r 0 tt1zti* o fy,J~□, 312;Jj~JL24or7J'B½ 
Hn£1oof:1{1m~ix1~1Mtti*A1, JrMm25oiliPJ0}iztt*, Jt £L1rMm250-a:r0 'E1M 8:FE~ 
ftM-¼ 1i;JmfL240 T 7J A½ n ~ 100 8'0 m ~ R:±~ I l'l½ ·B" Efl ~ftl tB [n] B½ T· B"f,jLf;J t:l 0 

coo47J u * 'R LlJ.J #J ,m 8'0 ~10J ~ntff.10J "P , >'r Mm 25o(fJ J·_* rrrr-a:r 0 ,'Elj r ~ ~t-f~Jt "P fuJ m 180 
l'l½T *ill, -Ji: £L PJ01i£-=tm~tigt~"P ruJm 1808'0 J· .. *llif 0 

coo4sJ ~~-oo s, 1±Lfltm~rtttzn;·, -a.r01±1z;;mft210B½i~Ufil, &1,.film2500{1 J·.*ITITf□ 
m = tig ti "P fuJ m 2 :3 o l'l½ t. * oo t.J1[rfi rt; H: JJx: m ~ rll 11 m , FE 1tJ ff ii~-m , Pim fig tt m tom~ fuJ rM 
1fhn s - IZA +,us cb ·-H-·-p; f'"' s f0X; '* /,f;t.. /,"1. s +n 6:A' [''·] rrrr 1fhn s nr r, I ±tW ±*l1W r.P.- :,.J...., H ·Jcc.·--x-- - A 
1:1/J Jr:: o ~ ~!-'.ti 1_:_:__j Jr:;, 'l:'i fµJ 1=f lfi Jr,, t'~JJ1~t'.:\~%(Jr:;/l'l-l -517 ~ 8 Jljy-j 1:1/J Jr:; P.J v,A / ,;1; td.11~ JJ><,/~ :f'!:'Fl ,,.,...__7G.± 

±tR±~fttf1'-1i;J.i11-fL2408'0 W&, Jt Ji PJ U Jfilu {7U~DALDJ: Zl□/!:IIGCVDJ: Zlf: rix; o ~ J8, PJ U ~ 
rPJ Jf tHili trtl*Ll m ~ fuj PM 4?JJ m , 12.), ;ff; PX fx {~Hi 1£ 11;] m fL240 BS f~Ll fil J·JS m ~ i'□J PriH?JJ , IT Ji PJ ~) 
1t mm~ ruJ PM 4m fp 7'1 trtl *Ll ¾t ti :i( t11 tu~ m: tig ti m , EE ?di ff fa"i mt□~~ rll 1lli m , 01± Jl;J J§ IL 
240 BS f~Ll fil r. HJ JJt ~ 1f tT-4,k%ix Ci~ tT- ix%~:k BS "P ,t, T ~f; ff P) BS~ ilii figt%< 00 ~28 o , EE fey ff 
fi~-oo ~21 o tom~ p.§. 11oo~26001±t.11 ~1J ]: z _µ13 M , &I-- Mm 250 rr<1 t if; -1:12 -a:r 0-¼ .m ~ ti'lttl ~ !& 

t&~G5t±tR·:tfli ot1lt1JTZPJUJI:¥n+1tt1l~1J:TZ, 1YtlPD&J117~-f-t1l*Ll (RTE) TZ oPimt~ 
tlOO ~280, EE ?df#frt00~21ot-om~p.§. 1100 ~260~!&PJUHiPXFE 1tJ#1iiiaifiJ290o 
coo49J Pimt~ti oo ~28otom~p.§. :tlli oo ~250-a_r u 1:!H'5·ftJt1m, 1Ytl P□ ~i-t-M:: cs i02) o EE rdf 
#1iir00~270PJU 'E1rM{H.t4?JJ, Wtl~otm1-thl (Si :1NJ) o 

coo5oJ 1± -:t~ m ~ fuJ rM 1mz JR , -a:r u 1±~ m rfJ Jr Mm 250, flimrigt¾< oo ~280 tom =ttt¾< 
rh ['··] s2•)0 t n; ~,•1_;1 '°§ s &.k r--::-. w [), I:>'•i; '°§ s 1.... n; r.P.-f1[·±: s [)I i;.,· 1,,..±~b ±1:l: ii: ,1,c,· /.'-.,'i; '°§ -cL2 A_ 0 'T Li JT.; L) ..... /1//J)(.{'-'JJ.fl;-.z~,,rn/n HJ ::;,{i:.{'-'JJ-JT.; .. l../1//J.X. /,JLJ7', .AJu7J ~ /,JL'HJ: j tAJJJi'J '·J 

IYJ jlj5Rt{·G?J"-01zjmmPJ u jffiu1YtlP□ ALD:L Zf□/~CVD:L Z%PX O :l:lft:mPJ u Jfilu.Jiit~JBzlifJ 
(S OG) t~ # ;ff; JJx: o 

[0051 J ·,1,. '* s nr r, 1 1=. ++ +"' j:u ;c;t; ± +"' ;1:1.., ft!· .v s I::± ;c;t; :Jl: s i:.±: (S ·) +.±: i;.,· s nr ,, 1 e1 +:r /2-·-·.• 11,, 1,hn '11':! J.§..Jz;- PJ v,A 'E:!, 1ci J~~ B-A/J"- 1~ ~ rd ?Y 88 l!.::t.E;X.,-!1-· 88 ·1u: , 1 , J.yl;; uJ:E:: PJ 1-::A T:!.11=':l. ~·11.; 1:1/J , 

-Wtl:tz□ 2A1.t1i± (Si 02) 0 3 )l;J mm% M7'1'E1ri!i~hm 18:: (Si) HJ, PJ 0 *~ )JJ1)c1T1~Jtjl, M1: *J: 
6 !:IIG Rn tB :Jr _fil :L z , 12.), tt-12;] i~ m $~ 1t 7'1 JD 1¥fil (S i) 0 

coo52J t~1tmt-□1zjj~:J~-a:r0it5fl±s1-t, nium=tigrf "P ruJm2300½ t.*llif :I:$&, ;,J.w-a:r0 
;ff; mt~ ft 00 ~ 31 O~Ol ft~ 1-1i;J jJffL 24 0 n"J *~ iz ~f; 7]\. , ]f H 12;] i~ m PJ u $#'.'~PX 12;] j]t 300 0 

[0053] IE! Jl:t, FE 1tJ ff 1iitta tzJ290, 11;] @300:tO±jft 00 ~31 O PJ 0 Jil!JU-¥:lt~{± Et1"'12;J:®:fL24 0 
"P 8'0JrMm2sot. o EEM#fittt1#J29oPJU*PX7'1¾1f.tt"P 'Ll' rHf;ff w BStT-i:k%ix, 11;Jm:3oo 
PJ DJ ;ff;_f]Jtjg~fj·tT-ix%~:k, f~ft:00 ~~ii OPJUHirix:7'1~~-t1ix%i:ko 
coo54J El3 r 1t "P ?J"' JJ!J * m 11;Jm3oo BS 11;] m: 1L24o -a:r 0 * m Jz;;jJifLp1f :Vu, $z;;m3oo 1:12 -a.r u * 
nx:-¼ Jt tB J1\, 8'01z;; m rl 3JLl o 
coo55J -a.r u-:t%z'E1.ri5·±~1t: oo ~31 o, 1zjm3oot□ EE 1df Z¥1~taifiJ29orY0 m~ta#Jf!'0 .tJm 0 M 
rix;Jz;;ti, IT Ji PJU lf:rix:tliffiOO ~320Utlft!1;Jt'i1i o 
coo56J 7'1 T %mt!E'R00~320, {EjwufAff ITTltrtlJ: zu -:tfltm~M:1t0BS t.tf;mJ%PX1z;;ti 
zm , -a:r u Y±~ ~~a tzJ tom =tigrt "P ruJ m 230 .r .. % nx: .fiE'Rm u ±J ft:11;] +i, ~ J8 -a_r u 5F:l:R fttl 
E'Rm □"I r.t?·G, niu:1:rm ~=t~tt"P raJm23on"J r.*ITIT0%rix:t1:illi00~:320 o 1±*1RnR r0,ml'l{1 
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coo51J 4:ij:1't~mfL21oq:r ns m-f1f:riJ, J1,:mm2sot□ qllHf OO ~320PJ12JJ~JE m=itti~ o 

coo5sJ ~ ~-006, Pf U11:m=tBf%.q:r fuJ m23of□ tllHf OO ~320 r.7fimZm-=.iBf¥q:r fuJm330o 
tE m-=. t~il q:r ruJ m 3 :30 t_ * nx: m = Mt tiz J§ , PJ u ft mm= Nt ti 11=: n tEh tu Mt ti** p)G :m 1$ 
5¥ttm--t~tf;(q:r i'uJm:330,m=tB~q:r fuJm230, m--tttfi<00~220,m=tVli4100~2lO,m­
fBf¥"P r01m1 so, m-tvqtt00.~1 ?2t□m-t~rioo~ 162ns m-H w, u•ii&*1J1£1 oofJ'0 _r.z!f. 
00 0 m = tt ti Pf ~J 'EL};§· £ij m - ¾t ti AS M l~I- nl [BJ AS t1 '¥4 0 m-=. fB f¥ c:p fu] m :3 :3 0 Pf u 'E1 ti5·¥( 1t 
4t, 10J:tzo~1tH (Si02) , ~JJ:t-aJU ½J'tr7Jtl{Jm=t~if q:r fuJm2~W-Stf:o 
coo59J 1£:;;is:Ji.HJJt'tJ,ill-fJ''17J>i1tl':kMP:11tl"P, m-H u -aJUJfimZn1£HJ1£1 oon10m-ix±~T J-_m 
m-n~M~,tf:RPfU%nx:~~ffi-JtPR~1-7fUPfUtEffi=n~t~~M~7fo 
c 0060 J 1± 1:- Pim= ¾t ti z m , -a:r u ,~ ~i 83 m-H u • ~ n10 m-tvY tt oo ~ 1 7 2 t-□ m = tvti tt 
oo ~210, UY±tB~GmrfJffi --itt¥00~22ozruJ ,m-tBt¥"P ruJm 1so-½fi rillf~J m-=.tBttOO 
~22ozruJ u &ffi-tttfl<cp ruJm1so-½m-tB~OO ~162z.ruJ%nx:i'uJrt~, rr Rm-Pllt'='JOO~ 
260 nS JH~U ~ ns--tm 7]\_ to 5'1' :film 250 fY'] flJlU 51 (J',J- lfG 5t Pf u jffi i1 ruJ rt~. ii& 0 Y±* Ji HJ] ttJ RH nS /J> 

f!Jtl~Me:1ftl"P, 83 m-H u ~~AS m-tvti4100 ~1 ?2t□ m=tvYtt00~210-a:ruJffitt1tffl'E1tilin~ 
~ (JfaP04) EJ,lfMtW 0I2S04) ~JtEhtLlifUn"JI1rrd1t1lt!J:T Z;1Ck~ 01Ptl:tz□' 3 m-tvHc\:00 ~172,f□m 
=tVY4100~21083W, 1thl (Si :3N4) jf;JJ)G-H-Rm-=.fBf%00 ~22083:lA 1tfi± (Si02) %mZ81 'ffi-trffl 
lc\:00 ~ 172t-□m=tt1itt00 ~21 OPT UJffii11fffl'E1};§1i~~ (JfaP04) ~JtEhtLl1'€HW:n{JtEhtiJ:r Z*k 
~ l';J, o 

coo61J -a:r ~,11:m-pllti1JOO ~260n''l-•~~1 YHIJlU:51, y~ :mm2so~1 •~~J i~U~, r@J p;~ns pg 51, 
m-tBtlOO ~ 162 fY'] * 00, m-=.fBf% 00 ~220AS * TIIT, H ~ 1 OO[r'] .ff& fY'] J:.z!f. Tiu to* --tttfl< q:r 
r@J m:3:30~1 t.z!f.® t.%nx:m=Pllti1Jm310, -a:r ~,11:m=m~Hi1Jm310 t.%JJ)G~fflt~p_§.t'='Jm, Jt-R -a:r 
~J Y±tlt~Pii tllim t.%mZtlt&-9fa Eflm u It5ttt!!tl5t ruJ rt~ n<11,1*-tri7]\_ o m=Pii t'='Jm34oey u .iill 
U~ff 1}t#~J i:l'rfttl.tIB.tttt~JiJUR7Jii%JJ)G O 10J:tzo' m=Pii tllim340Pf UJffii1CVD:[ Z9.3GALD 
--,-· -++- :U' cl\-
-- -· 8 j ,; JJ><. 0 

[ 0062] PJ u :gG 5t :1:tl1-:t pff; tJJJH& 9fa Efi m ;ft! tJJJH1Ull t'='J m ' u 7]\_ tliJ {£ j'@j rt~ c:p % nx: tHJH~ Br- rfl 00 ~ 
360lDtJlHT&Pii t'='JOO ~350, -Ji: Rtlti-9fa Efi 00 ~360;¥□$t~Pii tlliOO ~~i50Pf U-iB;1%mffi-tJllrEE 
t,&:370 o {£ :;;is:'}j[_ llJJ tiJ K!JfJ'0 7J>i9tl~Me: 1ftl c:p , Pf Uifilii1~1ttE11.tiJ TZ-tl·G71\_:l:t!1-:tltJ:~1fflti -ffi± Efi mt□tJlH 

tiPii tilim O ffi=pii t'='Jm3,JOPf u §1i1iiitlm~1t4m' WU:tzo1tt 1-tt§ (/\ lz03) '1A 1t#i (Hf02) ~ '8t~ 
-9farfi 00 ~:360-aJ U 'E1t·;§·1~Efl p_§_~Jm, 1ftl:tz□ t-¼ (W) , U: (Ti) , tB. (Ta) , tS (Pt)~, ~fflf&Piit'JOO ~ 
350-aJU 'E1M·ii£Jmw.1t1m 'fy1J:tzom1tU: (TiN) Jm 1ttfl. (TaN) $J 0 
[ 0063 J {£ * 'R. f)R ti~ ,m ~] ~ fy1j ~ jj{li 1!!Ll cp ' m-~ffl rfl t1t3 7 0 Pf ~) {£ ~ - 7J ~ t. M 1$ ' TT-R _:t 1"' 
m-8EEt~370Pf U{±ffi=jy~ _t.%nx:o RP, :l:)J-aJU{±ffi-jy~ _t.M1$n"J :t~m-8Eflt~ 
3 7 OPT U 3ffi i1ffi-Jt P ttffi= 7J ~ t 1&:1lt f8] rM 7f o 

coo64J m-8Eflt&310-a:ru 5J\_iu±:m-=-7J~ J-_u ct~ mlfimZU1&:~ruJrM7f, :n: £L PJU­
~ % nx:tHH Efi ti f1f tiJ o 4# ~ ffi-$ Efi ti ~Ho fY'l * f&: t. :gG Q{J m-~ffl rfl tlt3 7 o M 1ffi {Ll • ~ 8S 1fG '.fr fffz 
tt ni*-1M:01£* '}j[_ lif:J tzJ ,[!, fY'] 7J>i9tl ~ jj{li Wtl c:p 'm-$Efitl370 AS~ y-1-i*-lM: Pf u ~ fj. bt lt A 
1mtri'.fr8{Jb&illfi*i ff'] tz!f.TIIT 'Ndfil ~ff tBxttQ k~J W-It O 0067J>lli 7 Pi 7 ~ rTiun"Jifflrfltif□ 
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ii t. ITIT0'0too ffl t&z>'I' rfJ Pk1f m ~+1 ffl t&37o r:J{J t* ~ ~ :rr tB xttxJ: ns n J.l'I, rt rm,* 'R riJJ rfJtiJ 
1JJ PT DJ/f,fi~ -f- JJ:to Wu~□, fii 7 ii rllif l'l½tlfflt&lDiit.Tiul'l½100fflt,&Ll Yi', Pfrtf m~t:JJHE'flt:&370 
l'l{J j'.* ~ l'l{J W- NPT Ll AT ft ft 1m g:r, % 0'0 M f9: , ft fij i4J-1~ fs!i it fj{J ~1- ffi = ti iMl tm t!HR #J 5 54 ( ffe: 
}l'.i oo 14) PT rJ ~~±mm PX n 1£ tllJH& zy ffl oo ~ :35051 ttt1t tBJili l'l½ ~ 1-1¥ m n<1 r. ir, 0 

[0065] 1001=t~A,& f1f :jtJ PT Ll ~ ii!i¥ff m-=---n [P] Jilfli rt: ±t~ fj{J tt±IJ!m: 1-"Hi (GSL) 410' * i£420 ;f□ $ 
m:iif.t£ (SSL) 4~m O GSL ,J 1 OPT Ll;ff;J3t{±ii11£m' *t]420;f□ SSIA 309=1 n<1~~ -i'· PT µJ Ll ~ m~ 
_;t 1" mm n1G 1£ Gs L 1 1 o _t_ 0 1± * tsz= 11JJ :rzJ IJJ 0'0 ~ 101 ~ )1fu wu q:i , s s L 13 o PT Ll m nx; 1± ii 1~j m ;¥□ ~ 
~r,-jj:1ft1·m rnA<J~1'-m51, Ji: 1l*t]420PTLl DJ¥ 1'-m;ff;PX1£GSL 410-½SSL 430:z,fUJ of!t 
rm , * tsz: 11JJ ;1t1 ,m, -ar Ll + ri~ r JJ:t o 
[0066J PTLli~*Xifi.fiAiLlEBffi~3tu~~0'0Hm:1000½ t.tmq:i, LlfFrntffi=*f-ifi_[Kt~o* 
!iPT Ll 'ELii!in~* !:ifJ., N~of~ (P) , 1'i$ (As)~ o ~*, *I~PT Ll ~ii!ir:tt'l* M, fyiJ~oME (B) , 'ff\ 
(Al)-~ (Ga) ~o 

[0067] {± EB m~3f u ~~nS1,1m:I OOf!{LH&Iill ,ffi~3f u nS11JlU:51;f□ m _, t~t~q:i ['□Jm:3300'0 

r.:zz 00 t. ;ff; J3t m = fu] llM 1?JJ m z J§ , PT µJ :3- fP1 JHl:rili t:htU m = fu] llM 1?JJ m Ll {± ffi ~ 3f u IY01NU 51 
t. % rnt m = ruJ rii¥i 4o/J o ~ JJ:t , m =*rm rx: J;yJt 0'0 fa. r H m: 1 oo l'l{J r. g:r, 51 0'0 ir, '.5J\. -ar ~ *il J} ~ o m = 
~~~mPTLl'ELm~~M~,N~~~~~~~~o 

coo6sJ -ar~Y±~~f:1{1ffi=*I:ifJ.IX±~_J_%rnt0AiJJH,&r& ccsL), ~,t~ftm~3f u 0'0t1J~~g-r, * 01£~ ti: HJ] :j{J ,[}, l'.!10 ~ Wu ',t ~ili Wu q:i ' 1£ ~ $& l'.!10 m = * r:m IX ±i l'.!10 _[_ $:. TIIT 'm = ['□] llM 1?JJ ;f□ m ~ t~ 
ii* ruJ m3:30 r.%nx; zyffl mz ,a, PT ~i4J-r&fflmns t.-t?-r,-'FJR 1--t, HI!Jm -- t~tfi<q:i f□J m330l'l{J 
_r_zf. IillT:iz:l:i& Ll;ff;J3tCSLo {£-'F:l:R ftJ: Z Jr] fUJ, m=fiiit'Jm3400'0 ilr-f-ffi~t~rf 9=1 fuJ m330B½ 
_r_:fEifil rJS g:r,5tm PT Ll-½m -• f~r~q:i ['sJm:3:3o~mH& Lri oCSL PT~ ;ff;n\G{Em~3f U q:i Ll ti 
t1tJtr1il'l½ m=*fi1X±i0'0 _r_zf.llif, -Ji: 1l PTLl '2LM• zyffilU4, Wu~□ ii£Jm,ii£Jm~1-t1?JJ~o Wu 
Po, '@1t-;5·{£CSL9=1 !YJ:IiilmPTLlJ11!£fflpiiii£Jm, iJ!J'tzDt% (W) , 4=)( (Ti) ,tf=I. (Ta) , tS (Pt) ~oCSLPTLl 
½ ~1-m~100EE ;J:,&370fflt~t~, ~ 79CSLIY0iNUfil1&ffi= f□J llM1?JJtliffi, -Ji: 1l ¥i'-ffi~tHJrffit&370 
pJ ~ {£ffi~ n [P] rJl 1$' ]f Ji pJ LlJffii1CSL;f□ m = fuJ fiM 4o/J{Effi =1i [P] _J.1ilJJ:tfu] Ill%* 0 

coo69J ffe:~ oo 1, 11:m~t~t~* ru1 m330, cst, m= M riM1mt□ m=Pii tllim34o .r.m }J)Gm [J] t~ 
ii q:i fuJ m450zJS·, PT~Y±ffi[J] tBtf 9=1 fuJ m450J:.;ff;n\Gm --Mtl460, Jt-Ji PT Ll it ffl ffi-=--.¾tti 
1601tnt:htu¾ttJt)1(tttum~¥m[J] tB~ q:i ruJ m180, 230, 330;¥0150, Llmrntm~ti~1H1112 
;f□ ffi=ttt1t1'L474o 

[0070] m ·· ¾ttl4 60PT µJ E12d:JU~PACJ,_SOH,)'6tU~QOO ~-~ 0 m~Mtl4600'0'ff:mPTLl ~ii!i 
Yt t1J :L Z , Jt Ji PT Ll ¥, !T~ 'EL i;§ ~ fP1 # tt t:htU:L Z o 
[0011 J m ~ttt1t.fL4 72-aJ ~ M 1$ * rlffi ~t~tl q:i fu] m330,tD m [J] f~rt q:i fu] m1so ~ :l:ff& -fl 
Mr oo ~:320 fj{J t :fE oo , ~ ® m = tit111L 111 PT~, M 1$ * j-1 m = ¥ m [J] it r¾< * r□J m 2~1o,:33o;f□ 
150 rJ :l:ff&*t£12os½1-im1Y0 _r_zt. Ifil ;¥□ m ~t1ffl tY>Z3100½ sst 13orr<1 t:zz oo, ¥,~-t,m=ttt1t 
1L111PT~M1$*ttm~ ¥ffi[J]ttt¥9=1 r□Jm iso ,230 ,33ot□ 15o, ~•~m~~t-ffltl3100{1 
GsL 11 os½J~-mns .r.::&ITIT o 

coonJ 1±:~ 'R rm tiJ ,m, fj{J ~W1J "ktfE f:Ju * , ~1" m = t:tAH11L471 PT Ll ~ ~ m ~11-ffl t&310 * 0'0 
tlt:&-tf.ffl 00~3601'.!10 _r_zf.jfil, Jt __§_3'ff;mffi=ttt1Hl47 11S,f, •~n<1tlt,&WEE 00 ~3601'.!10 _r_zf. 
oo r n n<1 ~ ttG Jt m PT~, i& -:t Pio EB r %z T ii r oo ns m ~ ~1- ffl t& :31 o ;f□ -lj too fj{J m ~ 100 EE t,& 
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3 7 0 Z. y~ , ?JT 1f m ~ ii rfl t& :3 7 0 f:l',j J'.¥ 1m: nS W J3l PJ Ll AT Jt Jt flE g.~ 71"- IYJ W- ft , ?JT b:}, ~ ~ m = ti 
t1t fl 4 7 4 PT Ll n ~ ±lli;ff; PX 7'1 $; im tB )i1i 81 tJllH& .ffr- rfl 00 ~ 3 60 , Jt Ji PJ Ll + 3f m tBJili 81 tJl/H& ff. rfl 
00~3600 
[0073] ~ mlOO 8, {£-k~ m_::::.~tl460:Z.J§·, PJ Ll t£m~:rtm1!JL472;r□ m=:tlm1lfL4 7 4 n<J fNU 
~, 83 m~t:tt:k1L172f□m=tt~1tJL174$;~8{111~00 ~320:f□ {}JJH& SJ:rfl oo~:36on<1.r.*® r. 
%f1Xi!VJ~1.tm480o 
[007 4] tE * 'R nfl #~ ,fJJ f:l',j ~10J ~.JJ'fu 19!J q1 'PJ Ll illii11tffl "tt~ ~-f-14: AJ,J-JJ<_ {tJ: Z-kr,t m _::::.rt 
ri,1 6 0 , -Jt Ji PJ Ll {£ ii tR ffr- rfl 00 ~ 3 6 0 fr'] 83 m = tt m1t f L 4 74 :I: ff& 81 J. * 00 t. % PX~ 1m ltt1.t 4t 

coo7sJ -ar Ll 1A ff m ~ iM 1~J: z * ·k rt':t ~ 1m 1tt 1.t 4m m O 1£* 'R HJJ tiJ ,m n<1 ~wu ~ JJ'fu wu q1 , .m 
~ iM Jfil T Z PJ b:J, BM f>1V:ldmt1J T Z o 1YU _izo , PJ b:J, ill i1 i~ ii t11 t1J :L Z -:t ltJ:~ rid{£ m ~ ~ffl rfl t& :3 7 o 
8183 m=:rt.t1tfL47 4:l:ff&81 t-j)71"-_}_fI(J.~rid 4o/J (!IP' ~Jm~ 1.ttmm) 0 §thff.m~1y!lJ:fil~[ZBJ' 
-ar l2J, ~]) 5t ±1!1-k ~ tJJJH& -SJ: rfl oo ~ :3 6 o n/,1 83 m = tz.: m1t-f L 1 7 4 • ii n"J g.~ 5t 0 

[ 007 6] PJ Ll {£m ~ iM J~J: z ZJ§· % PX !VJ~ 1.tm180 0 !VJ~ 1.tm180 PJ l2J, B :tili fyij _tzo T- ffr- f4.(t;t 
·Y'I ,/T,1! -f, V l=f -i::± 1'" • ' ,JG '.f.□ 37 fJ EH!.±. 0 

[0077] ~ ~-oo 9 '{£ IIJJ ~ 1tm1180 _}.% mm [9 ¾Hl490 Ll n!ElHt ~ 100 81.m ~ rx ±]X T -Jt. ~ 
n ~ 1oons m= R:±_ilJtn fY0~g.~JtzJE, -ar l2J, ftfflmR:9 rtrl49ofF7'1tElltutftl;ri*t11t1J~n1tt 1.tm 
4so, m ~ ¥ m [9 t'Bt%zq1 r8J m 180,230, 33of□45o, tEll t1Jfi;: Jt oo ~174:f□ m=t'Bt%zoo ~ 164 l2J, * 
nx:m_::::.t:tm1rfL500 o 

[0078] mR:9 Pll:tl490PJ Ll B:f'r5·.hjm_::::.Pll;tlt16081 Ht4tB [n] 81t1:¥40 m [9 :ttt~490PJ µJ J:l1f 
1f£ i'□J [sJJUl-tft it ft , IE il:t PJ Ll + HJ flXi {£ m ~ t~rm:k fL 4 7 2 :f□ m = ttm1r fL 4 7 4 q1 o 

coo79J 1±*1Rr1nr0JJJrY'l~11u~JJ'fu1Juq1, PJLl1£~«i111iilim c1:1p, 1DJ~1.tm1rno) _r.%mfp79m 
[9 NHl490n<J ACL, PlffiPJ Ll f!fflACLft79t1ltU~tit1ltrJ~ @v1m, m~¥m[9 t'B~~q1 i'□J m 
180, 2:3o,33ot□45o, ttt1Hi;: 1too~ 114t□m=t'6t%:OO ~164 Ll%mm -:rtm1tfLsoo, fimJ§illlu 
11 ffl1tt~~--f-1*n<JP<.{tJ: Z-kr:fizACLo 
coo8oJ m ---· ttm!tfL5oo-ar Ll:1:~$r&tffriJ 11oq181 m=ilffl:t1z12081 t.zi.®, ~~-arrJ:1: 
imH~1 oorY0m=rx:±iT1r.rY0m~* rmrx1wt1 os8'-Lr.zi.OO, Jt Ji§ mmm---· ttm1t-fL5ooaJ, m 
-ar Ll -k fit :1: ~ 81 m =$ Efl rlz 120 81 r.zi. ®r7J n<1 I'm 71"-~~ :1:$& 81 m ~ * Jm rx: :1Ji1105 81 r.zi. 
oo r 7J n<1 ·If~ 71"- o 

coo81J ifili17f: PXm_::::. :t=t.:t1tfLsoo, t,t~ 10081 m=rx±~T Lt. rY>J !VJ~ 1tm48on<1 ~ tmJJ"' -ar Ll 
Jr.;JµJJ-'J--.kk ~Ki';-l---:f JI/ 13?J 'R488 
17" EE /'J ~ 1-'/J :'F\,T'L~ ~ . o 

coo82J ~-~-oo 1 o, 1±-.tfitmR:9Pll:rl190U:l:im~n1tt 1.tmtJ.sofom~~n~1.too ~4sszm, -ar 
b:J, {£:1:~n<J rJJ"tt 1.tm1sofom~1DJ1tt 1.tOO ~488, m_::::.:J:tm1tfL5oonS1~Ufil, m=ilrfl t& 12orY0 
r.zi. oo DJ 1x 83 m --:ttm1tfL500:1: ~ 81 m ~ * Jm rx: ±]X 105 t.%f1Xi~li :t~ m 0 

[0083] tt*'R llfl #~1JJf:1'']~10J~JJ'fuf9JJ q1 'PJ Llillii11tffl"tt~~-f-14:AJ,J-JJ<_{t:L Z-kr,tmim rt 
tl490' j:f: Ji {£-t-r,,,i J: z Jr] i'8J 'tJlJHlz-tf. Efl 00 ~3608183 m=ttm!tfL47 11:l:ff&81 t.*OOPJ Lltifz!VJ 
1tt 1t m48011 ~ ' JA ml PJ Ll ~JJ Jt ~ 1m ~ 1t t?JJ m 81 % PX O IE il:t ' PJ b:J,;1q)l ff ffl -=f-k ~ ~ 1m 1tl 1-t 
4o/J m 81 rft no 1M JI T z , JA mI -ar rJ tq1 t 1J ii r& SJ: rfl oo ~ 3 6 o 81 rft no t11 t,J O wu ~□ , 1± ::-r~ 1~1t no tt tu$ 
:tRW rfl 00 ~:3608S WH5t r 'PJ l2J, !VJ 1tm=:t=t.:m1iJL4 7 43f m~ffltR 9-rfl 00 ~:360 0 ~irt 'PJ Ll {ffiXJJ, 
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%nx:Y±m=t:tffi1tfL47 4~ f:l',j *t1s:IBIYJ~1-ffi=ttffimfrfi~ittiJ554 (~ Yi!,0014) .½ tBJil8\/ m~ 
tJlfrEE :r1z310:zJuH1½ t:tffirttEE p]., Jt-Ji PJ DJJn ll.H: MY±Jf~ fBJ mn<J m~ t!lfrEE t:lz:310:zJuJl'.!{J ffl ~\'Ht o 

[ 0084 J tE * 'R riJJ ;ti; RH n<J ~ 1>'U ;,t nffi 10J ~ , p].13 m PJ b:J, 1:11 tis Jilin Jt tit~ f:1''1 m ~~Imm 5 1 o ;Fo :sit 
Imm 1t1mm520 o PJ b:J. %PX:s±tlm ~(ft4m m520 b:J. t~JJ□ pjfiJ§ lf: MrY0 m~ -~_m.::::.:s±tlm oo ~5,12, 
511t□ 546 (~ %0011) -½m~:s±tJmm510:z..fuJ ~1 tr!=i!Yft fJ o oo 11N::001 o~ n<1 J:.>O:rxxn<1:fJJc:k:t~t1rnu 
tm[IL 
[0085] m~~Jmm510PJ b:J. 1:11:tisWHzotA (Ti) Afl. (Ta) ~, :s±tlm~dt4m m520PJ b:J.1:11ti!if91J_lzo 
~dtt)( (TiN) ,m1t1H (TaN) ~o 
c 0086 J ~ ~- oo 12 to oo 1 :3 , PJ b:J. xt f!ll ti13 m tA ff~ kt J1t1 i: z , f!ll tlli m -ar b:J. -½ Jt T 1i ~J f!n ~ 1t 
m18o&WU 7f:nx::s±tlmfr:t1timm530o 
[0087] tt*'R r1J] ;ti; RHn<J ~fyu;,t15ffi10J ~, :s±tlm1i11t4m m5:30PJ b:J, ~ EE 1!.~ktJ:tT: Z:ifilttf!ll tlli 
mn<1 m~:s±tJmm51 o-½ttffi1tm~~Jmm51 on½f!n1t{ 1tm18oz..f□J rY0&J_11Z:~<=%M o {Ef1 ~ 1 oo8{J 
m=rxJ~TLt., PJUm1ttt,J5ITri<1m~pJf ~1too ~488 ½m~:s±tJmm51 oz r8rn\J &Jilmmm.::::. 
:s±tlmv11t4mOO ~5:380 rtmI, R1fm~:s±tJmm51 on10tH:t>t~iliPn1tt 1tm,1So~m~1w~ 1too ~ 
1ssrY0~f;7.1\. PJb:J.$1l~m~Jm1i1dt4mm53o~m -• :s±tlmfr:t1tim00~538o 
[ 0088] {£ * 'R Hf) ;j;i;J }JJ 8½ ~ fy1j ;,t )jfil Wu ~ ' 1!.~ kt J][ "L z PJ u 1£ m "Z $f( T tA ff ' 1111ft m ~ :sit Jm 
ms 108\/ tBxtz~iw-1tt 1tm180~ m~pn~1tOO ~488~J*lt'.'~M:s±tlmfr:Ht4mm53o~m.::::. 
:s±t 1m v11t 4m oo ~ 5 :3 8 8½ rm* -ar rJ H ~-stnx::s±t 1m ~( 1,fAm m , u -½ m ~ :s±t 1m m 5 1 o r. rY0 :s±t 1m ~( 1i 1m 
m 5 2 o it n- 0 ~ i1:t , :s±t Jm fil 1t tm ms~~ o ~ m --~ 1m fil 1t 4m oo ~ 5 3 s -ar b:J, 1:11 ti!i wu :ti□ fil 1t u: 
(Ti SI:!) , fil1ttfl. (TaSb) ~, itJtf:1'0 :s±tlm ~dttmm520PJ U 'EL1i!i1YU _fzoJm,1,ttA (Ti N) , ~dttH 
(TaN) ~ o 

coo89J n ~1 oon½m=rx±iT1_t-.n10m~~ Jfff rx±i1 o5t□ Plltllim~ rr<1m~:s±tJmm51 oPJb:J.1& 
i1:t&1il b:J. wPXm[Q~Jmfil1t4moo ~5~19 0 m [Q :s±tlm11:±1t4moo -~539PJ b:J, N::fAm~~ JD'i rx:1i 
, 05 010 -~ -i' g:f; *PX~ g:f; %~-st m n½ :s±t 1m v11i tm oo ~ 0 

coo9oJ ~ ~- oo 11, Y± ~ Imm 1t tm m 520 _1:-. * PX m =~Imm b:J. tJJ: 1t:m ~ ¥ m.::::.ttffi&11L112, 
411 to 500 f:1'0 J1J ~ -tm 7.1"- z rn , -ar u f ±s 1tm =~Imm, ~Imm 1t 4m m520, :s±t JmMdt im m530 to 
ffi.::::.~Jm1i11t4mOO ~538, .aILllf:~ili ffi[Qr~M'<~ f8Jm1so(i<1 r.*00 o 

c 0091 J PJ ~J 1± m ~ tt ffi1i JL 112 ~ m M 1:11 M· J1rr;t rt: tt 1f 1£il :lffi: oo ~ :320 t n½ m ~ :s±t 1mv11t 4m 
WT '_k' ~32 -;'l'r~A ~/,c,;f11, 1!0nWT 'k' ~2":ftJ-;'l'r~A ~WT'~' '42ft/J-;'l'r~++,:.t.;1!1-t-£'.1Hh±-l-J-rr:;c-2 n1 r,1 /r:-;'l'r 
t::,;:1 7i'c: 0 , .717 :-ili: /P'-i vh 1.d :1/J t::,;:! 7i'c: 0 L'.. /j' _7[7 :-ili: /(SliJ t::,;:! ::'1-': 0 - W _7[7 1R /ll:.t, :J fl, :;te,: !': n 1",!.,.J u O , HJ !:'.:A 1l. _7[7 

= ttffi1l fL 4 7 4 ~%PX 'EL ti!i Ji[ffU¥ tit~ 1± ffi ~ 1Jlfr EE t1z3 7 0 8\/ t!lJr ;t,& -~ ffl 00 ~ 360 810 J:~* 00 r. f:1'0 _m = 
A F= ,;.±: 11,, 1,hn WT ,,'-, ,_ •J 1 - - A F= 1= 1· 1,, 110n WT ,,;-, , 2 4 *□ kk - .A F= WT ,,'-, ,_ 4 1 116 kk - +,,,._ 1,;,1 +£ 'J?B° 1-± H-1 
:-ili:/fJiJ'l-!±'11..1:1/J t::,;:! 5R:0~1 1t, m-:-ili: /fJ.i; -~~ -"L1:1/J t::,;:! 5R;O ·_/f' m-:ifi 1m t::,;:I 5R:O -_ 1t,:i'; m-1§.:rn!il1rn ~:Sn IJ'L'J 

554 0 wu _lzo, m =~Imm 1t 4m oo ~524 -ar u il:lffi: m =iii Im oo ~541 n{J T * oo to 1NHtL -arum m 
m -• t:tmrtt m ~~:riJ 556 , Jt'E1 ti!i J1rm rt: :tt if 1£ 1Jr-=f m ~ ~ 1m rx: 1i, 05 .t-. n'-1 m [Q ~ Im fil1t 4o/J oo ~ 
5:39n½ t. * illf .1::. rr<1 m .::::.:s±t Jm~( 1i tm oo ~526t□ m -:s±t Jm oo ~546, ~~ -ar u 11:m .::::.t:tartt 1L5oo 
~%J=&~fflt1zi~#J 1408\/ffi=$EEt& 1208\/ J.*illf Om~ ¥ffi ., ~Jm~dt4m00 ~522,524;¥D526 
-ar u %JiiJ:f~7'Jm~ ¥m.::::.Plltlli oo~ 0 ~ i1:t, m~, m=t□m.::::.ttffirttm~iatiJ552, 551;¥□ 5568\/ 

L- .=hrti,tt + L- 'Li? ,~t.,.u.--,---, l+1 -"-hkk ~ zo: A-A------: AF= WT"'" ~42 - 14 .:i:0~4c.cJt,17,+, kk - _.A. F= s :iv r::1-': Fir-· 
.L ,i.'<. 1-Hl ~ + .L 1/X J.J-L. A [fil O 0J /~ m .±. m ~ :-ili: 11-fi t::,;:{ *;) • ' b 1t •. /f' ;) • \) ff() t:t:l * - :iii /fJ.i; /7,;; I/ fJ.X, ' r1 r 

um~ .¥:m.::::.:s±tlmOO ~542, 544;r-0546PJU ,~J~-~*;t~[BJA{Jii£Jm O ~7'].m~ ¥ffi---· PiltlliOO ~ 
c1:1p, m~ ¥m -• :s±tlm1r( 1t4moo ~522, 521t□ s26) 1rf; EE ~Imm 1t1mm52o;ff;nx:, J=iJrU m~ ¥ffi 
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~ffl~oo~mLl~m~*ffl~~~~m~~. 
[0092J m Llnr~Wfflmt-½m~.¥.Jt~ttfMrMt&H:tftiJ552 ~551l□ 556iitl810 t 1}~::mt~, ~ ic 
mt ~n ~fit~ftn"J tum o 

coo93J _tzoJJ5fii£, {IJt Mm=ttt1tJL411 Ll:J:~ m~t!lfrEEtlz37oz.J8, m ~1£~~8"1 m~ 
tJJHrflt1z:31on10 t*TIIT l□ m=ttffl!hJL414 □"11~Ufil.J:.mp\Zf3JJ~1tm48o, /A rru1£ffl-r-:tf3t ffl-r% 
nx:m -==.t:trt1t JL500A10m[91fltfl4 908":1 "JF.1t:r Z 9=1 , )f~~ EE T {£"1F.1t:r Z 9=11f ffl l'l1'1 ~~~- -f-1i 
TfilYim~iffiEEtYl:3108;,1 r.*® t%M~~1tt1t1mm. 
coo94J 1In1tt1tm18om Ll 'ELM·:t.B:fiHt:+ c fj1J_tzo, :t till fil) , Tfil~~J2ttttt1t4, !El 11:tJC~ 19 
J m = t:t mrtr tm ~ ftr tiJ 5 5 4 l□ m ~ ~;JIB- rfl tlt37 oz. fuJ ~1 r=g ii t:tr rru tJc ff-k ~ ri 1tt 1t m 1 so n10 T z o 

Y± -:t rt rJJ 1tt ftm1so A10 T z q:i , m ~-½ rJJ 1tt 1tm180~ ~ -.t ri 1t Tti 8"1m~tJJJrEEtlz3708"1 ~ 
1m5t, !El i1:t, :ifilttW1f3t-.tf3tri 1tt1tm180 □"1 :r z, m Ll ri itm=tt1MtJL471~J!m~iffir=flt1z 
3700 fj1J:tz□, -'faJ J [)]J itY1:m~tJJJrr=fitlz37oJ:Jf:µIZ~ 1ttm, illl¥1£10mm=ttt1tJL,111z.J§·, {Em 
=ttmrttJL474 □S pg fil.t:.mmm1t7iim. rt®, -'faJT 1t f31fIJ8%M~1m=ttt1tMr¥tr1it2J551-½m 
~ tJJH rfl tLZ:31 o ii tt , ~,@Iilll tt :& [q] # ttt1t ttr z -.trim 1t film 8"J fj'[ -rm~ tJJJr r=g ti 31 o r.l'l"J t-j) 
% .{£~[q] #ttt!ttt!J:CZJt~i'~iJ, ~~{~if(1tHmns~g.~7J" mLlt~-k~, rnj£LJtTtinS m~1JJH-rfl 
tlz31 o □1>J ~ t-j)5J'- mm Ll *llz 1:- rt , rr- 11._m ~ +m rfl ti :31 o 8½ w mw ,m, m , ,,A Tfil m ~ tJJJr r=g t:&31 o mim 
*1t~ m O A* & 11JJ ttJ IJJ ~1 :,r-Wtl ;,tnw: wu q:i , 1t g}ttrtdr( 1t n1m, ~ 68 film m ~ HJ nx:Y±m ~ t!lfr EE 
ti ~i 10 t , Ji: 11. g; 68 film m ~ mn J8 tf1l•~nx:~ ~ fil1t 1m m 530, JA Tfilm ri ;r~tAff ~t no 8<1 mr tu :t: 

coo95J rJJ1tt1tm 11808½ 1ll-r m~+:JJHrfl tlz37oss ~i&8½ t.*® r. 8½ t-j)1n" m ~.imttAf~!zt:Et]: 
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~ti$,mJ£~ti$amJ£ffl•~~~M~#H£JmJ£~~fil~ffls-~~~fil~m 

3£ r,m $ $ 7J\. tlfoEI! . 
8. -;frp- ti (3D) 1¥1i1~1tf:, §t151¥fi1fti:f,t, ?JT3£1¥1i1fti:1-t§t15$~~fr';fJ, ~~}1)Tj£ 

~fr'i'J§1ti:J~s{]-~!l)G$~~1-tfil~R.-~!l)G$~~ * mifil, ,;~ = 

mJ£~W~~~~§mmJ£~~fil~amJ£~W~ffi*OOL~-~~~fil,mJ£-~ 
~1-tfil§1t = Ci) !jJ1JrJ£~ * mifil~ -1tfoEl!s{]J1£$$7J\., ~R. Cii) JffittJ1JrJ£1¥fittti:1-t•a 
#H£Jm3£!1£$$*~ti~ffi$$*; 

J1JT3£ r,m $ $ 7J\. S{] tl ~ fil ~ J1JT3£ 1¥1ittt i:1-t s{] ftw$ ffl lli J1JT3£!1£ $ $ 7]\. ::k tf.J o . 1 nm JO ::k tf.J 
20nmffi!E ~ s{]-Ji!e~ 0 

9. i'IHA5if2lLl~*8]1JT3£S{]3D1¥1i1~1tf:,,; ~, J1Jr3£Ji!e ~fr::ktf.J lnmiO::ktf.J lOnmS{]ffi[E pg. 
10. i'IHA5if2lLl~*8!l)G9 J1Jr3£s{] 3D1¥1i1~1tf:, ~§tt EE J1JrJ£J,91$$7J\.1fw.# Htl ~ j:1JJi 

J1JrJ£Ji!e ~ s{]ti3ti$7J\., ,;~, J1JTJ£ti3ti$7J\. = Ci) 11w.J1JTJ£J1£$$7]\. ~R.J1JTJ£-~!l)G$~~ 
1-t fil s{] aJ1JrJ£~fr'i'J s{] J1JTJ£ 1~~ * oo Ls{] t~ ~$ 7J\., * H Ci i) £J ait'§ s~fr'i'J r 1f s{] yj-~fr'i'J s{] 
J1JTJ£T,91 $ $7J\.tlfoEI!. 

11 . i'lz 1h5 if2lLJ ~ *8 }1)Tj£ s{] 1¥1i1 ~1tf:,,; ~ , }1)Tj£ J,91 $ $ 7J\. s{] tl ~ R ~ Jj\ r }1)Tj£}1£ $ $ 
7J\.B{]i'l~R~. 

12. ;f!z 1A5 if2lU ~ *8 J1JT3£ S{] 3D1¥1i1 ~1tf:,,; ~ , J1JT3£ti3 ti$ 7J\.§ t15~ 1t ti1!l)G ~ft~ ,m, Ji 
(~ k) ~ ft mi~ S{] ~y-;frp. 

13. i'lztli5if2lLl~*8-11 ~ s{]1f-:r,91]1Jr3£s{]3D1¥1i1~1tf:, ~§tt: 
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ti3ti~atJJ, aJ1Jr~ti3ti~atJJ ~-i&IJ1JT~1¥1ittti=1-t; ~R. 
~ti$,m~~ti$am~ffl•~~~M~#H~m~~~fil~ffl@-~~~fil~m 

~r,m $ $7J\.tlfoEI! o 
14. -;fqi ffl-yJ1;JJ)G- ti (3D) 1¥1i1~1tf:S{]1fit, 'E1t15: 
%P>G'E1m~~~$~ffittfil~$~~*~fil~~*~tti:~; 
am~~*~tti:~~%P>G~w,m~~W'E1mm~$~ffittfil~~-~~$~ffitt 

fil~R.m~$~~*~fil~~-~~$~~*~fil,m~~waam~ffittfil~affi*OO 
~~-~ffittfil~R.~*oo~~m~-~~$~ffittfil; 

%P>Gffl•$*~•~m~~w~m~~*OO,M®•~m~-~~$~ffittfil; 
%P>Gffitt$*~•~m~~w~m~ffi*oo,m~ffitt$*~m~-~ffittfil~ti; 

~R. 
~ffl-~~$~~~fil~~m~-~~$~ffittfil~m~ffitt$*o 
1 s . tlHA5 *XlU ~ * 14J1Jr~ s{] 1fit, ;tt ~ , % P>G?JT~ti3ti$ 7J\.'E1 t15: 
%P>Gm~~w~aam~~*~fil~am~ffi*OO~~-~~*~fil; 
%P>Gffl•fil~•~m~~w~m~ffi*oo~m~~*OO;~R. 
*~m~ffl•fil~am~~w~m~ffi*OO~~-$*~R.m~-~~*~fil~a 

am~-~ffittfil,m~ffl•fil~am~~w~m~~*oo~~~~$*%P>Gm~ffl•$ 
7J\. 0 

16. tlHA5*2lLl~*15}1Jr~s{]1fit, ;tt~, %P>G?Jr~ti3tifil'E1t15tAff JJR-=f fil1JUR (ALD) o 

1 7. tlHA5 *XlU ~ * 15~ 16 ?Jr~ s{]1fit, ;!t ~ , * ~i ?JT~ti3tifil s{] ?Jr~ $7J\.'E1t15tAff ~ rPJ 
:n·rit.rk~UI Z: o 

1s. tlHA5*2lLl~*16J1Jr~s{]1fit, ;tt~, %P>GJ1Jr~ti3tifil'E1t151JC;fRs=r~1tti1~~*~ ';W 
Ji (~k) ~*~s{]~y-;frf!%P>GS{]filo 

19. tlHA5*2lLl~*14-18~ s{]1f-:r,91J1Jr~s{]1fit, ;tt~, %P>GJ1Jr~tlffit1$7J\.'E1t15: 
%P>Gffittm~~&•~m~ffittfil~am~~w~m~ffi*OO~~m~-~ffittfil; 

~R. 
*~m~ffittm~am~~w~m~~*oo~~-$*~••m~ffl•$*,m~ffi 

ttm~am~~w~m~ffi*ffi~~~~$*%P>Gm~ffitt$*o 
20. tlHA5*2lLl~*19J1Jr~s{]1fit, ;tt~, %P>GJ1Jr~ti3tifil'E1t151JC;fRs=r ~ J1Jr~tlffiti~Js{]fJ 

11~ ~ s{] ~ * ~*,r14% P>G s{] fil 0 
21. tlHA5*2lLl~*19J1Jr~s{]1fit, ;tt~, *~iJ1Jr~tlffiti~Js{]J1Jr~$7J\.'E1t15tAff ~rPJ ~ ·ri 

t.ca~UIZ:o 
22. tlHA5*2lLl~*21J1Jr~s{]1fit, ;tt~, %P>GJ1Jr~tlffiti~ffit'E1t151JC;fRs=r ~ J1Jr~$~tlffitifil 

s{] *,t 11 if§~ s{] tlffi 11*,t 11 % P>G s{] ~J 0 
23. tlHA5*2lLl~*14-22~ s{]1f-:r,91J1Jr~s{]1fit, ;tt~, lLJffl-~~$~~1-tfil~~?JT 

~-~~$~ffittfil~m~ffitt$*'E1m: 
*~m~-~~$~ffittfil~m~ffitt$*~%JJ)G-~~$~fflrPJ~~;~R. 
m~~~MM~~~m~fflrPJ~~#H%P>Gm~-~~$~~~filo 
24. tlHA5*2lLl~*23J1Jr~s{]1fit, ~'E1t15: 
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%~~mm~~*~~~~~ffl•~~,~~m~~*~~~~am~ffl•~~~; 

~R. 
%~am~ffl•~~~~M~#H~m~~w~m~ffi*OO~~~~fil~ti~~ti 

fflL 
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1t#i~±t 
[0001] *03fs{J~JJW:1}Uf~ R. -ti (3D) 1¥1itff1tf: R.,; tLlm1fit 0 

.::11:..§-f:±-,l,i 
~ .ffl. DVI' 

1/11 IJr 

[0002] Jffiur'J:ff I z:tt*, ~fil4H&it ,~;f¥~itlPtLlmIZ:, fffi1¥1i11¥l51J&:mfJJ)(tU:~>J\ 
s{] R ~ 0 rt rfjj' [lif[~ 1¥1i1. JG s{] t~1-iER ~tim: r ~~ 'f TIIT I Z:;f P tLl mtt*~1~A~£At3Er1it 
·rillP>G*~ en 0 ~a~, f TIIT1¥1itl¥L 5Gs{]1¥1it'&' &1im:L~~ 0 
[ooo3J 3D1¥1itff~t1J~~t!Gfff~1Rf ffi1¥1i11¥l 5G ~ s{] '&' &~~ tLl o 3D1¥1itff~t1J'E1A151¥1i1fff!$ 
~~R.*~B#,m~*~B#mr~~~1¥~Bf!$~~m%~R.~~*~1¥~Bf!$~~ 
i§%o 

~a~IA.IW 
[0004] *X03f 7 3D1¥1itff1tf: R.,;tum1fits{J~JJW:1YU 0 

[0005J a-~?F1YU ~, -;frp3D1¥1itff1tf:§115A~$~~fr'i'JB{]1¥1ittti:1-to~~~fr'i'JPT ~ 
§m~~~-~~g;~~~fil~R.-~~g;~~*~filom~~w~~~~§mm~~~ 
fils{]1=EJ1Jr~~fr'i'Js{]J,91*ffiLS{]-~~1-tfil ,?JT~-~~1-tfilA~: Ci) £JJ1Jr~~ * ~fil~ -
1i fffEI! s{] J1£ fflHfl17J\. ; ~ R. c i i) Jffi tt J1JT ~ 1¥ 1it tt i: 1-t• a* 1l !j J1JT ~ J1£ fflHfl17J\. 1i fffEI! s{] r,m $ $ 
*om~ffi$$*~ffl~R~PT~~rm~J1£$$*~ffl~R~om~ffi$$*~PT~ffl 
~fil~m~1¥~tti:~~~$fflllim~J1£$$*-~~o 
[ooo6J 1=E yj-JF1YU ~ , -;frp 3D1¥1i1 ff 1tf:§ 115 A~$ ~~fr'i'J s{] 1¥1ittti: 1-t o ~~~fr'i'J PT~ 
§m~~~-~~g;~~~fil~R.-~~g;~~*~filom~~w~~~~pJ~§mm~ 
~1-tfils{] 1=EJ1Jr~~fr'i'Js{]J,91*ffi LS{]-~~1-tfil o?JT~-~~1-tfil PT~ §115: (i) £J ?Jr~~* 
~fil~ -1ifffEl!s{]J1£$$7J\.; ~R. Cii) JffittJ1Jr~1¥1ittti:1-t•a* Jl!j J1Jr~J1£$$7J\.tifffEl!s{] 
ffi$$*om~ffi$$*~pJ~ffl~fil~m~1¥~tti:~~~$fflllim~J1£$$**~ 
0. lnmtLl*t/,J20nmffi~ ~ s{]-file~ 0 

[OOO1J ax -JF1Yu ~, -trr m r%)J)G3D1¥1itff1tf:s{]1f1t§115 ~ r~1t O ~ )t;, PT ~%P>G~ 
*~tti:~~A~~~~$~ffittfil~$~~*~filoPT~fr~*~tti:~~%P>G~Wo 
m~~WPT~§mm~g;~ffittfil~~-~~g;~ffittfil~R.m~g;~~*~fil~~­
~~g;~~*~filom~~WPT~••m~ffittfil~affi*TIITL~-~ffittfil~R.~*w 
L~m~-~~$~ffittfiloPT~%P>Gffl•$*~-~m~~W~~*ffi,MW•~m~ 
-~~$~ffittfiloPT~%P>Gffitt$*~•~m~~W~m~ffi*TIIT,m~ffitt$*£Jm 
~-~ffittfil~tioPT~~ffl-~~$~~~fil~~m~-~~$~ffittfil~R.m~ffitt 
$7]\.o 

~f11!1i-Jt.a~ 
[ 0008] ~ft I!] *i* A* }(:ff Jl% P>G W. S)j ~ s{]-$ 7J\.' 1YU 7F 7 * 0:ff s{] ~ JJTh: 1YU * _§_ !j W, S)j ~ 
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-~fil-Wffl~M~*0*~~~,#H~ffl~~~~tt*A~~~~lli~~ffl*0H. 
[ooo9J l!l l?Flli 7 Ji~g;~~fr'i'Js{]3ot¥fitff1tf:s{]JF~l!l. 
[0010J l!l2?Flli 7 fflrfr3Dt¥1itff1tf:~%~~*i'Js{]1fit. 
[ oo 11 J l!l 3 ?F lli 7 i'IHAs-@ ~ JJW: 1}Ll ffl r fr 3Dt¥1i1 ff 1tf: ~ % ~ ~fr'i'J s{] ?F ffi t!:1f it . 
[0012] l!l 4?F lli 7 ;fl,HAs-®~JJW: 1}Ll ffl Tfr3Dt¥1itff1tf: ~ %~~fr'i'Js{] ?Fmt!:1fits{]tTE;f¥ 
I!] 0 

[ oo 13 J ~~~~~ft l!l * fs!i~* 0H s{] ~ JJW: 1}Ll. 

~1*~~llilJ~ 
[0014J ff ~Wit 7 Ji1-ts{]Wc_w)fo~ 11, 1s s i~~fff~, ~ 1x 1x~T'J T w. S)j s{] § s{]rm filff s{]. 
ffl~~~~tt*A~~~m~,fr~M~*0*~ff~~m~~M~r,m~~m~~Wc 
Ilo~11.xtrit'§~~JI±]Jts{]tt*A~~ rm~ ~s{]~, *0*~m~ mr~tr11~1msm~. 
[0015J S3ii~JLl ,fri£S)j~~xt"-~~JJW:1}Ll", "~JJW:1}Ll", "?F1YHi~JJW:1YLl", "-®~JJW: 
fyr ~ s{] 51 m 1~ 7F J1JT m ~ s{] ~ JJW: 1}Ll m ~ 'E11tt~ 5E s{] t~ 1-iE , ~a fig !1)G t~ ·r1 , 1s ~ ~~ ~ JJW: 1}Ll m ~~ 
~ - 5E 'E11ti~ t~ 5E s{] t~ 1-iL ~a fig !1)G t~·r1 . rm H , ~ * s{] ~_HJg: ~ - 5E 1~ 1~ it'§~ s{] ~ JJW: 1}Ll . Jltjr , 
3 ~a if~ JJW: 1}Ll m ~ t~ 5E s{] t~tiE , ~a fig !1)G t~·ri at , x it~=& S)j 11m m ~ , ~a if~ 1m~ JJW: 1}Ll * ~JJJili 
~ * s{] t~tiE , ~a fig !1)G t~·r1 t~ fr it'§~ ~JI ±is{] tt* A~ s{] ~o iR m ~ pg . 
[0016] Jffi,m,' m~~Y$7J\.f-t!tl,A_t rX~ s{] fflit*~in~*i:g:. 1}Ll~P' ~Y$7J\. IIX1Rr _tr 
x , ~o * xJ1JT 11 ms{]* i:g: " - ~ E1)G g; ~,, mm r ~ J¥L Ji~ x. m ~ 1f 1PJ t~tiE , ~a fig !1)G t~ ·r1 , !1)G m 
fflr ~2[Ji~x.fs!i~t~1-iL~ai'ig!l)Gt~1-iES{J£11if .~1~Hfu, ~Y$7J\.IIX1Rr _t rX, m~P "-", 

"-~" !1)G "J1JT~" ~*i:g:~ ,Wm ~ii~iff~T'J*it:1¥LJiffl1t!l)G*it:J[Jiffl1t. yjjr, *i:g: "~ 
r" m~ii~iff~7'J~-5E !@fr*Jt:-t11t=11:1m·r1s{] l!l~, rm~ m~ ~1~tt, ~*~&$7J\.t-fu!IX 
1Rr _t rx, ftitt¥fr~-5ES)j11m:m~s{]~1ml!l~. 
[0011J s3~~~fff~s{]~,*0*~s{)"fr····••_t", "fr····••_t1f"Jfo"fr·····•~_t"s{]13-
x.s~~~1zs{)1frt:*fff~~, 111~ "fr······ _t" ~1x~~5fw "1Utfr~tm_t", rm H~'EL1t~ 
rsJ Ji~~ rsJt~1-iE!l)Gfils{] "fr~tm_t" s{]13-x., * H "fr•••••• ~_t" !1)G "fr•••••• _t1f" ~1x~~5fw 
"fr~ tm ~ _t" !1)G "fr~ tm _t 1f" s{] * x. , rm H ~ m ~ 'E11t ~ rsJ 19: ~ ~ rsJ t~ 1-iE !1)G fil s{] "fr~ tm 
~_t" !1)G "fr~tm _t 1f" s{] * x. cep , 1utfr~tm _t) . 
[001sJ Jltjr,7'J71t:rm~, m~fr*x11mm~o"fr······~ r", "fr······r1f", "r", 
"fr······ _t1f", "_t" ~~i'sJ it'§xt*i:g:*fs!i~~o l!JJ1JrJFB{]-~5G1tf:!1JGt~1-iE£J yj-~ (!l)G$~) 
5G#!l)G~fil~~~.~7ffll!l~m?F~!IX~~*'~OOffl~**!@fr~~ff#fr~ffl!l)G~ 
11: ~ s{] ~~!IX~. -i& ~ m ~ ~ ~1m1frt:5E ~ c»JEt~go &!1JGfr~1m!IX ~ _t) * H ~,Wm~ it'§S 
ttfff~~* x 11 ms{]~ rsJ it'§~ m ~ iPj. 
[oo 19J ~o * xJ1JT11 ms{] , *i:g: "t-t n£" ~ 1~ fr~ _t ~ JJo Fo £Itlt14 fil s{] ;t,r14. i-t n£* ~ m ~ 
ii l!l ~Ht.~ 1Jo fr i-t n£JJI $_ts{] ;t,r14 m ~ ii l!l ~ft!l)G m ~ 1i1f * ii l!l ~1t. Jltjr , i-t n£ m ~ 
'E1tt~trr~,Ws{]~~1-t;t,r14, 1}u~oti1,it ,11$1tii,~i'Htmi~. m~~tt, m~ s=rm~orEz~,m 
14 !1JG 1ltf 'i: :fr s1 Ii s{] ~ r: ~ ~ ;t,t 14 * tLl ~ t1 J1£ • 
[ 0020 J ~o * x J1JT 11 m s{] , * i:g: "fil" ~ 1~ 'EL 1t Ji~ w & s{] ix ±is{] ;t,t 14 $ 7J\. . film ~ fr ff~ 
r fil!l)G_tfil~afig_t1f"fil1$, !J)G~~m~m~ 1J\r r fil!l)G_tfil~afigs{]ffi~ .Jltjr, film~~w 
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~~r~~~~~w~~~~~~~~~~~~~~~.ffl~,film~~r~~~~~ffi 

* TIIT ;fO !1£* TIIT~ i's] s{] 1f1PJ - xtJJ( ff TIIT~ i's] ~ftJ,91* TIIT ;fO !1£* TIIT ~ 0 film~ tl rPJ '¥1i;fO / 
~lJ ~ti%* TIIT M 1$ 0 fj J1£ m ~ ~fil ' fj J1£ m ~fr,;~§ 115- fil ~ $ fil ' ;fO /~ fj J1£ m ~ fr 
,;_t, _t7'fjfO/~,;r A~ - fil~$ fil.film~ §115$~ fil.1JU~O, li~film~ §115-~~$ 
~~1-t7fOtifoEl!$fil c,;~%P>Gli~~;fo/~MJLtlfoEI!$) ~R.-~~$~~1tm:tfil. 
[0021] ~O*X?JT11ffl s{] '*i:g: ";J;i;f~/;J;i;f~_t" ~t~frr rfli ~I Z:S{]i&it~fr' ~Jj i's] i&5ES{] 
$1tf:~Iz:~1ts{]t~·r1~~1is{]Jjm{!1i~ § ti11L ~R.~rlo/~1t£rJJjm{!1is{]{!1is{]ffi!E. 
{!1is{]ffi!Em ~~ EE rtLlmI Z:~0&.S{]$£frl!£~1t rfjj §I JEQS{] 0 ~O*X?Jr11ffls{] '*i:g: "j(tf.J" 
*~m~~r~~~~~~B#ffl~~~~5Ett*~~w~~~~5E;~m.~r~5E~ 
tt*~ ,8, *i:g: "j(tf.J" m ~*~~5E;s{]{!1i, i~~5E;s{] {!1i 1}u~oai~1JJ{] 10-30 % pg ~1t 
(1}U~D,{!lS{]+10%' +20%~+30%) 0 

[0022] ~□*X?JT11ffls{] '*i:g: "3DH1i1ff $" ~t~frtlrPJ !!XrPJ s{] f-f }1£_t $ !}3(~tiS{] H1i11¥l 
~~~ff%P>G~¥1tI1XrPJ.$,~~H~•~~~ff~*ffl~rm~ttJ1£a¥1t1frPJ_t"fil 
1$ .~□*X?JT11ffls{] '*i:g: "¥1i/¥1it-fu" *~1i;f~_t¥1[ rt1!1£S{]flrPJ*ffi 0 

[0023] ~□* X?JT11 ffl s{] '*i:g: "~fr';j;J" ' "El~*" ;fO "fil~" m ~ 1[~11 ffl O ~□* X?JT11ffl s{]' 
~w~~~m§m~&~~*f*TIIT~~&~~¥1t*w~-m*w,~~~~*f*TIIT 
~~~M7-kf*ffi~ffi-~-rPJ_t"fil~~ffi-¥1i*ffi,#H~~~M7-kf*ffi~ffi=~ 
tirPJ rM1$S{]ffi=¥1i*ffi O "~fr';j;J~atiJ" ~t~A~$~¥1LM1$S{]~fr'tJs{]~at1J 0 

[0024] [lif[~xt£~H1i1~ ;s{]rm*~~ttij(' ~fr';j;J~at1JBt:£ii §I A3DH1itff1tf:~ 0 -;frp 
,;~ ¥1ilOtl [P)Jfil7J\.~ 7 H1i11¥l ~S{]3DH1itff1tf:lJ¥1i1f rPJ m ~A~JjmJ3[; (1}U~D, 32, 
647f096~) s{]~fr'tJ/ fil~. 3DH1itff1tf:-;W-;Wm ~Jffitttt 7t%P>GA~ g;~~fr'tJs{]~fr'tJ~at1J*% 
P>G, ~~~fr'tJA~ -~~g;~~lffitl:/~ 1t m:tfil.~FolLlffl~1-tfil~~~lffitl:fil ,1=E~1-tfil_t% 
P>GtifoEl!$~~~~1-tfil~~~tliLJjr[E ~filt. EE r3DH1itff1tf:~WT¥1ttij(R~ (1}U~D, A~ 
96fil~~£$) '?Jr~ 11ffl£1'S{]~lffitE/~ * m:tfilxt O £1'S{]~lffitl:fil m~ ~i5:£1'S{] ~1-tfil 0 

[0025J £ rt s{] ~1-t fil m~~xt ~ a% P>GtifoEI! $ Jj rsJ JE 3t_ca~Llf~ itfil, 1tfoEI! $-;W-;W ~Jffittxt 
~w~~ma~ffl•~~filff~~~%P>G1=tffl•~~~M~#aa~~fil~H □ W%P>G 

s{] .1tT'Jr'J:fil1iM!i, JJ□w 7 ~1tfoEl!$filff1tfoEl!s{] ~1-tfil. -trr1frt:~atum ~1-tfil~~~lffitt 
fil ~ iw , 1=E ~jffi ti: fil _t 11 ffl 1YU ~□ JJR -=f fil 1JUR (ALD) 1JC ;fR 1YU ~□ ffl 1t ti1Jl s{] ~jffi tUJ , ~ 1Jo w ~jffi ti: 
fil .{f T')ALDS{]~a~, ~lffitl:~J~m ~qiw.~fr';J;Js{]1~Ll*ffi, # H -;W-;W1Aff@lt.rkI z:~ ~~i~lffitl: 
m~a~*ffi_t~$~$*,~itariMFo~am~~Iz:~a~*w_t71;JJ)G~AAm~~~ 
$7]\.* §I JEQ~.fifilt.~ITTJ, @lt.rkIZ:~at~~~* 7 ~lffitl:filS{)fr1~Ll*ffi _taffs{]$7J\., ~Jj\ 7 ~jffi 
tl:fils{] ,8, ffi;fR .~m~~ §I !EQ~1-tfils{] ,8, ffi;fR~&;f03DH1itff1tf:s{] ~~JiriA O l!l.tl:l, iw~r'J:fil 
~fr'tJ~atJJ s{] tum. 
[0026] 11HA5*0Hs{]~~M/i1}Uti1~ 7-;frf!A~H1ittli:1-ts{]3DH1itff1tf:.}1JT~H1ittli= 
~§m%P>G~W~~~g;~~w.~~~WA~i&B1=tffi*ffi_t#~~ti$~ti~~~ 
fil.fflS~W~ffi*ffi_t~~~fil~~A~~~~W~,~JE3fflr%P>G~ti$~~~~ 
Jtfil' rfjj~fr';j;J~ s{] ,;1m~1-tfils{] ,8, ffi;fR1itf~~ (1}U~D '~5ttLlmM;f¥~~[rij/~;J\) 0 EE T~JI' 
W~ffi*ffi_t~~~fil~W,~~fil~~mm~~Affl&~&~~*· 
[0021J A1-tw §, atum~1-tfil~~~lffittfil~iw, m~%P>GA~$~~fr'tJs{]tti:1-t~atJJ. 
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~~~fr'i'J PT L;JJl~ ftif§ B[J,91* TIIT _t i&JIS{] it'§S tlffitl:fil o PT~ ( 1YU ~□, 11 J=§ALD) 1JVfJtff@I t.cati3 
-fil~%~-~~W~~*ffi~ffl-$*offl•$*PT~-~~W~~*ffi_t~~~fil, 
Mffi~K~~fil1=E~Fo~~~~~~~~~/ffl$offl.filPT~§mPT~~m~%~~11 
1PJ~3ti3ti;t,rf4, 1YU~D~1tti1;f□/!l)G~ft~ ';WJj[ (~k) ~ ft m:t;t,rf4oftFoPT~1JC;fR:ff@lt.rktlffi 
ttffi~%~-~m~ffi*ffi*~m~ffittfil~•-$*~ti~$*oftFopJ~~ffl$~~ 
1-t fil fr~ - I z: ( 1YU ~□ ' 8 i'Lz fH~ I Z:) ~ ~ ~ tlffi ti: fil ;f□ tlffi tUJ s{] $ 7J\. 0 tlffi tl:fil s{] *&I~ )3t 

PT~ 1:~u~rT-~ 0 l!l .tit , ~* i'J s{] r,m * w _ts{]~ 1-t fil PT ~ :t?J Ji~ £::ks{] w & , ~ JE 3 m r % ~ ~ 
1-tfils{]t.ca~uf~ Kfil 0 
[ 0028] i=Ei'IHAs * 0:ff s{] 3D1¥1i1 ~1tf: ~ '~~~fr'i'J s{] J,91 * TIIT _ts{]~ 1-t fil pJ ~ § 115 J,91 $ $ 7J\. 
~~$$*0~$$*PT~~r~~~1tm:tfil~ti,®ffi$$*PT~am~~$$*_t~ 
Jf~~ti$~tioffi$$*~fil~ff~~~~~~$pJ~ffllli~$$*-~~,~~~~ 

r-~~*ffi~fflSffl•$*~JJ&*~~offl•$*PT~~ffi$$*•~om~~~ 
cep, ti3ti$7J\.S{] JJ&) PT ~i=E::ktf.Jo. lnmiU::ktf.J2onmS{] m!E pg o a-@~JJW:1YU ~, J1Jr~li!e ~ 
fr A tf.J 1 nmtU A tf.J 1 Onm:t_ i's] o 
[0029] I!] l?Flli J frf-f ~102L~ Jl~1¥1i1~~1,tl128{]3D1¥1i1~1tf: 100 o1¥1i1~~1,t112 
PT~§ 115 :'x::. iR s{] $ ~ ~ 1-t fil 1 O 6 ;fO $~~ft JJ1 fil 1 O 8 ~ 1k fr 1¥ 1i1~ ~ 1-t 112 ~ M 1$ iu fj ~ 
102~ S{] $~3D1¥1i1~$110o3D1¥1i1~1tf:lOO~pJ~ §1151¥1i1~~1,tl 12-i&Jlr ,;~ S{]ti3fi 
~at2Jl 16, ~R..1=Eti3fi~at2Jl 16~ M1$3t~if§mZS{] ~1-tfil l061lfoEl!S{] $~1ifoEl!$114o ~t~lli 
S{] ~, i=Ei!l 1-3 ~ :!:i:iJD 7 x-, y-;fOz-$fll ~fil-iv?F lli ~atiJ/ ~1tf: ~ S{] $1tf:S{]~ i's]~* o 1YU~D, 
t-t~102§1t1=Ex-;fOy-$fll CtlfPJ~fPJ) _tflfPJM1$S{]pij~flfPJ*ffi (1YU~□, J,91*ffilO~*ffi) o 
~□*X?JT ffls{], 1=Et1 ~*i~1ir1=Ey-$fll_ts{] ~~1-t~1tf:s{]~1f£f ffi~ at, 1=Ez-$fll C¥1L~fPJ!l)G 
W&~fPJ) _tij,§xtr~~1-t~1tf:B{]f-f ~ (1}U~D, f-f ~102) 1im~~~1-t~1tf: (1}U~D, 3D1¥1i1~1tf: 
100) s{]-~$1tf: (1}U~D, fil!l)G~1tf:) ~=&fryj-$1tf: (1}U~D, fil!l)G~1tf:) s{] "_t", "_t~" !l)G "r 
~oi=E~~*03f~Sfflffl~~*?F$*ffl~~OO~*o 
[ 0030 J fr - ® ~ JJTh: 1YU ~ , f-f ~ 1 0 2 § 115 ti1 ( 1YU ~□ , -'¥1. s1 ti1 , c - S i) , ti1 ti ( S i Ge) , 11$ {,l: ti 
(GaAs) , ti (Ge) , ti3fi1,t_t;_t (SOI) !l)G111PJ,;1fil~3ifJf4 o 1=[-®~JJW:1YU ~, ti3fi~at1J 116§ 
115~1tti101=E-®~JJW:1YU ~, tifoEl!$114§115~1,t;t,rf4, §11518 ~~~ rW ,Co,Cu,Al ,ti~;_t, 
;11i tm!l)G ,;11 ~ t111r 0 
[0031] 1¥1i1~~1-tl 12PT~ §1t%~~fr'i'J~at2JS{] $~~fr'i'J 104o1¥1i1~~1-tl 12PT ~ §115 
1=Ex-;fOy-$fll_t"fil1$3t ll:'x:iRs{] $~~1-tfil 106;fO$~~ 1t m:tfil 108, ~%~lJz-$fll/¥1L~ 
fPJ~~s{] $~~1-tl~ 1t m:txt o1¥1i1~~1-t112~ :'x:iRS{] ~1-tfil 106;fO~ ft m:tfil 108PT~lJ¥ 
H~[PJ :'x: ~ 0~ § :t_' ~* 71¥1i1~~1-tl 12s{]J,91$!l)G~$~S{]:t,jr '~~~1-tfil 106pJ~ 1~ti 
M1~u_ts{]p;};f ~~ * m:tfil 108, * 1l ~~~ * m:tfil 108PT~ 1~1tM1~u_ts{]p;};f ~~1-tfil 1060 ~1-t 
fil 106PT ~:l:?JJl~it'§~ s{] WJ3t!l)G~~ s{] JJ& o~1~Hfu, ~ 1t m:tfil 108PT ~:l:?JJl~it'§~ s{]JJ& 
!l)G~~ S{] W&o ~1-tfil 106pJ ~ §115 ~1,t;t,rf4, §11518 ~~~ rW, Co ,Cu,Al, ti~;_t, ti11ttm!l)G 
,;11 ~ ill if o ~ ft JJ1fil108PT ~ § 115 ~ ft m:t;t,t 14, § 11518 ~ ~~ r~ 1t ti1, ffl 1t ti1, ffl~ 1t ti1!l)G 
,;11~£ilif 0 

[0032] 3D1¥1i1~$1 lO;f0~1-tfil 106if§:'x: pJ ~%~1¥1i1~~1-tl 12~ s{] 1¥1i1-'¥1.5Gf4JU oft 
-®~JJW:1YU~, ~~3D1¥1i1~$110i~~ "~ffl1ffi:g:it :'t!NAND1¥1i1~$, ,;§115~~1-ti10il!;fO 
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1¥1i1 ~ffiL fr~@~ JJW: 1YU ~ , ~ ~ 1-ti10 iitE1 t15 ti1 , 1YU ~□ ~ r: s1 ti1, $ s1 ti1!l)G J¥l s1 ti1 o fr~@~ JJW: 1YU 
~ , 1¥1i1 ~l~'E1t15~i ~ fil, 1¥1i1 fil ( filf~Jg "~ mtt~/1¥1i1 fil") l□ ~Ji 13filS{] J[if ~ ft m:tfil o 
~~3D1¥1i1~$ llOPT~Jl~litiJ1;~ (1YU~D ,tt%) otlHJi5~®~JJW:1YU, ~~~1-ti10ilL1¥1i1 
~Js{]~i ~ fil' 1¥1i1 fill0~Ji13filS{] J1[91Ff J)_ ~ 'll' rPJ tts{] jr*ffiS{]7f rPJ filff ~IO ~;ff~ fil pJ ~ 'E1 
t!5~ 1t ti1' ffl~ 1t ti1!l)G ;!t{f ~ £].if O 1¥1i1 fil pJ ~ 'E1 t15ffl 1t ti1' ffl~ 1t ti1' ti1!l)G ;!t{f ~ £].if O ~Ji 
13filpJ~ 'E1t15~1tti1,ffl~1tti1, ~k~ ft }J1!l)G;!t{f~tliif ofr~~?F1YU~, ~Ji13filpJ~ 'E1t15 
~1tti1/ffl~{tti1/~1tti1 (ONO) S{]J[if filofryj~JFfYU ~, ~Ji13filpJ~ 'E1t15~k~ ft m:tfil, 1YU 
~D~{tffl (Ab03) ,~{,l:#1- (Hf02) !l)G~{tt!l (Ta20s) fil~o 
[0033] fr~®~JJW:1YU~ '3D1¥1i1~$ llO~'E1t15$~:f~tLli,lJH& (~~t~~¥~s{J~$7J\.) 0 
1¥1ittti:1-tl 12~ s{]~~~1-tfil 1O6~~t!G:fE3 fflr3D1¥1i1~$11O8{]~~1¥1i1~-JGS{]:f~tLl 
IH& 0 fr~@~ JJTh: 1YU ~ ' ~~3D1¥1i1 ~ * 110'§ t!5 fr¥ 1[ 7J rPJ _ts{] if§ fiftw$ ~ s{] M ~ffi ~ 0 
~~ffi ~fr3D1¥1i1~ $ 11 o s{] r ftw~Jf £J ~ ~1-ti10i!HlfoEI!, PT~ 'E1t15 ~~1-tifJ14, 1YU ~□ Jk}-t 
J1£ 1 o 2jr Mli.-f~:S{] 1¥L s1 ti1 o ffi ~PT~ JE 3 EE 3D1¥1i1 ~ $ 11 o s{] WHbbzHli,lJHJH~ tLl s{] i10i!L ~□ 
*X?JT ffl s{], frfj J1£ 1O2ii5E {l[fr3D1¥1i1~1tf: 1008{]~ r f ffiSt, $1tf: ( 1YU~D, 3D1¥1i1~$ 
110) s{] "_tftw" ~frz-$fll_t£fil~t1'1£1O2S{]ftw$' $1tf: (1}U~D '3D1¥1i1~$11O) s{] "rftw" ~ 
frz-$fll_t£:fim:t1'1£1O2S{]ftw$ o yj~ffi~PT ~ 'E1t15~~1-tifJ14 (1YU~□, $s1ti1) oJ!NufrtLl 
mMf¥Jjfs]qiw.3D1¥1i1~$1 lOS{]_tftw, ;!t1mffi~pJ~JE3t.ER~Llf~ Jtfil, ~rw Jtt.ca~Ll3D1¥1i1 
~$ 1 lO~j:jJEs{}~ ft JJ1, 1YU~D~{tti1l0ffl{tti1ofr~®~JJW:1YU~, ;!t1mffi~:ft33D1¥1i1~ 
$ 11 o s{] JjU& o 

[0034] ~Dl!l l?Jr?F '~~~fr';f~HO4 pJ~ 'E1t15if\-¥1L1frPJtti:s{J~~!l)G$~~1-t/~ * m:txt 0 
fr~@~ JJW: 1YU ~ , ~~ ~fr'i'J 104 'E1 t15i&I r if§ ST,91 * TIIT _t ~ £J if§ S :flfoEI! $114:fi foEI! s{] ~ 1-t fil 
106' :flfoEl!$114~~Ji:fltLl1¥1ittti:1-t112s{]jr[E ~filt (5K?Ftrl) 0 
[oo35J l!l 2Alo2B?F tB 71tfflJJli'i~~1t%~~*i'Jfafig ~ s{]~fr'i'Js{] $7J\.tumttt¥22O 0 l!l 2B 
~l!l 2AS{]~J!~i O Jl1-trm § 'l!l 2Al02B?F tB 7 friffitifH~I Z:~lW' 1J□ JJ~~~*i'JJ,91*ffi _ts{] 
tlffittfil s{] I z: 0 ~□ tu mttt¥2OO s{] iv !Ji en ~ J1JTJF, PT~% ~Ji~ g; ~~fr'i'J s{] ~fr'i'Jfa fig 20 2 0 
jg 711:riR,S}j, pJ~~~f1'1£}}_1!]2Al0l!l2B~ ~'~, :ff ll?Ft±:1 JM~Ji~iS{]~fr';fJ2O2-1l02O2-
2 ~ 1~ *~* 1i fa fig 2 o 2 ~ s{] ~* 1i O ~* 1i fa fig 2o2'E11tif\-¥ 1L 1f rPJ tt i: s{] jt fR s{] g; ~ ~ * m1 fil 
2O4l0$~tlffitl:fil2O6otlffitl:fil2O6PT~ 'E1t15£J~ ft m:tfil2O4S{]ifJ14~~ s{]~3ifJ14:ft Jl PT~ 
frriMFos{]iffii'LzfH~~1'F ~ lLlffl ~1-tfil~~ 01YU~□ 'tlffitifil2O6'E1t15ffl{tti1' rm~* m:tfil2O4'§ 
1t~ 1t ;1 o ~fr'i'J 20 2-1 lo 20 2-2 ~ s{] ~~'E1tttlffit1/ ~ * m:t xts{] ~~ !1)G g; ~xt o ~fr'i'J 20 2-1 lo 
20 2-2 :l:)J 'E1 t15if\-¥ 1[ 7J rPJ M 1$ *. a if§ S~fr'i'J ~ s{] tlffi tifil 206 s{] f~Ll * TIIT 208 0 
[0036] ~□ fr tLl mMf¥2OO s{] iv !Ji (I) l0 (I I) ~ ?JTJF, 'filH t.ca~Ll ~fr'i'Jfa;fig 20 2 ~. ff fr~~ 
~fr'i'J, 1YU~□ 2O2-1lo2O2-2s{]J,91*ffi _ts{]tlffitifil2O6 o friv!Ji (II I) ~, 1JVfRtlffiti~J21O ~~& 
qiw.~fr'i'J, 1YU ~□ 20 2-1 l0 20 2-2 s{] J,91* ffi, *~~~~~fr'i'J J,91* ffi _ts{] tlffitiifJ 14 s{] ,8, W J3t , 1YU ~□ 
tlffitifil2O6 s{] JJ &l0tlffiti~J21 OS{] JJ &S{] ,B,f0' ti::kiLl Jj~ s{] {l/ffi IE O tlffiti~J21O pJ ~ JffiM 
ALD%~:ft Jl PT~ 'E1t151YU~Dffl{tti1ofriv!Ji (II I) ~, jg~~#Jfr'i'J, 1YU~D2O2- ll02O2-2S{]f~Ll* 
w2os_ts{]tlffiti~J21os{]1f1PJ$7J\.' tAff [1:J_] ~trt.ca~Ll O [1:J_] ~trt.ca~Ll~PT ~ ~~*~~~fr'i'J '1YU~D2O2-
ll0 20 2-2 s{] r,91 * w _ts{] tlffi tiifJ 11 s{] ~ $ 7J\. , 111~ r,91 * w _t tlffi tiifJ 11 s{] ~ tt w &~ a :ti~~ 
I Z:}1)TJJj~ s{] 0 ~fr'i'J' 1YU ~D2O2-1 l02O2-2J,91*ffi _t[lif[J§%~ s{] ~1-tfil ~pJ ~ Ji~ )E t!G AW 
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It' ~ 7'J [lif[ Fo % JJ>GtifoEI! $:iE 3 t.ca~Uf~ Jtfil 0 
[oo37J ~w, ~□ ivJJI crv) ~ ?JTJF, ~* T ~~* T 1~u*w2os_ts{]~lffitUJ21os{]$7J\.~jr, [1:J]~tr 

t.ca~Ll~PT~~~,Jl~rfil ~~,ff; J ~fr'i'J, {JU~D202- Vf0202-2S{] {~Ll*ffi208_t•a s{]~~~lffitl:fil206 
s{] -$7J\. o ~ Fo~lffitl:fil206if\-x$rnA~~1J\ s{] *ftl~&, ~iJOmtti,lJHLz~~I Z:%JJ>G s{] 1¥1i1 
:lti:1*~ s{] ~1*filif\-x$raA~~1J\s{]*ftl~It o i~$7J\. PT ~if\-x$rn::ktf.JT'J20nmiLl::ktf.Jsonm, 
1JU ~□ ::k tf.J 3 onm o 1=E riM Fo s{] ~ ft ~ , 1=E tLl ffl ~ 1* fil ~ ~ ~lffi ti: fil 20 6 ~ Fo , % JJ>G ti3 tld'.a fig ~ j:1JJi 
Jffitt ~ ~* ~lffi tt fil 206 % JJ>G s{] ~ rsJ , 111~ Jffitt ~ ~* ~lffi tt fil 20 6 s{] $ 7J\. w ~ JJ[ s{] j:i JE ~ ti3 tita fig 
s{] tl rPJ Ji!e ~ / ~ i'sJ 7'J ::k tf.J 2onmtLl ::k tf.J sonm, 1JU ~□ ::k tf.J 30nm o ~ 1* fil s{] ~ ~Ji PT~~~ if Jj ~rt ii 
ti::k 0 

[0038] *03f s{J~JJW:1JH11~ 7 3D1¥1itff1tf: ~ ~fr'i'Js{]fai'igtotLlm1fit' p)T3£3D1¥1itff1tf:'EL 
mtt~-A~~w~~-$~1¥~B$~1¥~:1ti:~~H1¥~:1ti:~~Br~~~ffl•~ 
;fig o?JT3£3D1¥1i1ff1tf:B{] ,B,f*ia;figpJ ~~1~ r3D1¥1i1ff1tf: 100 o J1JT3£1¥1i1:lti=1*l~fr'i'Jiai'igPT 
~ 'E1t15if\-z$fll:lti:, ~1~ r~fr'i'J 1048{] $~~fr'i'J o ~ W, % JJ>G* 0:ff ~ s{] ~fr'i'J s{] fa fig to tLlm1f 
it PT ~!jJJlili~tt,1[ts{] jj~®~~ :fti=El!l3A-l!] 3C~vHffifs!i3£ oft*03f ~, ?F t±:17 rJ;J~ijJis{] 
~fr'i'J ~ 1~*3D1¥1it B1tf: ~ s{] $ ~~fr'i'J, 1Ju ~□ ~$~fr'i'J s{] tu mto ta fig o 7'J 1Ju ?Ff~• !EQ~ , * 0 * s{] ~ JJW: 1Ju 5lE iftfl ~* 1i s{] % JJ>G , 1Ju ~□ , n□ w lj 1tfoEI! $ 11 mEI! s{] ~ 1* fil w ~ ~ 11\ ~ 1* fil s{] *It!~ 
ft, :ft llfAl!l 3A-l!l 3CS{]fs!i3£ ~ ~-~ 7 ~1m $7J\. o 
[0039] I!] 3A-I!] 3C?F tB 7 tlHAs-®~JJW:1JU fflr%JJ>G1¥1i1:lti=1*~ s{] $~~fr'i'JS{]JFffit!:tLl 
m1fit300 o I!] 3B~l!] 3AS{]~J!~i, I!] 3C~l!] 3BS{]~J!~i o 1=E1¥1i1:lti=1*~, ~1*filif\-x$ras{]*ftl 
~&{~Uf~~ (!l)G~Jffitl:fils{]*ftl~&~5ttLlmIZ:S{]~~[rij) 0 l!l4?Ft±:I 7tlHAs-®~JJW:1JUS{] 
1fit300S{]tTEf¥1!]400 0 ~;@.fo~s{] ~ '1fit300 ~ ?JrJFS{]~{t~~JJ*'ris{] '_§_ ill pJ~fr1JU?F 
s{]1f1PJ~1t~iw, ~Fo!1JG~i'sJtAff ~1m~1t o.tl:ljr, PT~~ at, !1JG ~!j l!l3t04J1Jr?F~~ s{] lJC 
Ff1Aff~1t ~ s{] -@o 
[0040J ~~ l!l 4, 1fit 300:ff ~tr~1t4o 2, ~ ~ % JJ>GA~ $ ~~fr'i'J s{] :iti:1*ta fig,~~~* 
1i• a if§ ST,91* w _ts{]~* m:t fil to if§ s 1~u * w _ts{]-~ !1)G $ ~~lffittfil o l!l 3A?F tB 7 xt Sta 
;fig 0 
[0041] ~Dl!l 3AS{]iv!JI (I) ~ ?JTJF, pJ ~frfj~ (5K?Ftt\) L%JJ>GA~$~~fr'i'J, {JU~D302-1 

t0302-2S{]~fr'i'Jfai'ig302 0 ~fr'i'Jfafig302PT ~ 'E1115if\-¥1L1f rPJ :'x: ~:lti:S{] $~~ * )J1fil304tO 
$~~lffitl:fil306 o~~~lffitl:fil306tOr1f~ 1t m:tfil304 PT~%JJ>G~lffitE/~ 1t m:txt o a-@~JJW: 
{JU~, ~~~fr'i'J, 1JU~D302-lt0302-2'E1115-~!l)G$~~lffitE/~ 1t m:txt o ill8Jt~i£, ~~~fr'i'JPT 
~ 'E1115if\-¥1L1f rPJ :'x: ~~Bs{]-~!l)G$~~lffitl:fil306tO-~!l)G$~~ ft m:tfil304o a-@~ 
JJW:1JU ~, ~~~fr'i'J'ELtt~M-~~lffitE/~ 1t m:txt o~lffitl:fil306to~ 1t m:tfil304PT~ 'EL1t~~ s{] 
MM,Jtll~~PT~ffl~1=t8m~~IZ:~~fftt~~~~o 
[ 0042] pJ ~ JffiM ftif§ s s{] :!ti: f*ia ;fig _t 7J 11 ffl t.ca~Ll jijj;;fj' {JU~□ ' I!] ~HtPRfil ' &_2[ t.ca~Ll A 
~ $ ~ :'x: t,R s{] 1n ~t ~ * m:t fil to 1n ~t ~lffi tt fil s{] :it i: 1* ta fig*% JJ>G ~* i'J ta fig 3 o 2 o ~~ 1n ~t ~lffi 
ttfil~r1f~W~~1tm:tfilPT~~~T'J~ftm1~01=E-®~JJW:ffl~,-~!l)G$~~1tm:t~ 
pJ ~ % )J)G-~ fil ~ /~fr'i'J Oft% P>G ~fr'i'J fa ;fig 30 2 Jj i's] 'PRfilii 1,t!{f ({JU~□ ' }AifJ 14 :It i: 1* s{] m. 
Jr. ' ';W ';W fA?JT ~]] rPJ ti;. rfil rPJ pg t.ca~Ll) * ffl 1t t.ca ~Ll ji!j; tl ' ~ t.ca ~Ll :It i: 1* fa ;fig s{]. a$ 7J\. 0 ii 
1,tff PRS{]; PT~1Lti£J~fri'Js{]R~if§~ ({JU~□' 1R5E·ris{]) 0 pJ~ 11ffl~3S{]t.ca~Ll' 1JU~D~rPJ 
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~-rit.ca~U I z: '1YiJ ~□ 1~ 1tt.ca~U '*~H~PRfil s{] 1,t!{f O pJ ~ Ji~i% JJ>G3f 11tff-~ !1)G $ ~PRfil' 
~ ffl r%JJ>G~fr'i'J~a;fig3O2 0 frPRfilS{] 1,t!rf~Fo 'pJ ~ 1f ffl~3 s{]t.ca~UJfUt.ca~U~~~ * m:txt' 
~*~W~ffittfil~~~W~~1tm:tfil~~~-$*o~~~~W~ffittfil~W~~1tm1 
fil PT~ 7J\. JJ!J % JJ>Gtlffi ttfil 3o67fo ~ * m1 fil 304, --t m % JJ>G tt i: 1-t ~a fig~ s{] ~* i'J Ort Fo PT~*~* 
PRfil o 

[oo43J ~□ ivJJI en ~ ?JTJF, t.ca~U~fr'i'J~afig3O2 ~••~~~fr'i'J, 1}U~□ 3O2-1;fo3O2-2s{]r,m* 
oo _ts{]~* m1fil3o40 ~~~fr'i'J PT~~ 1i1~u* 00308, ,;• a if§ s~fr'i'J ~ s{]-~ !1)G g; ~tlffitt 
fil3o6 0 fr-®~ M!i 1YiJ ~ , 1~u* 00308~• a-~ !1)G g; ~ ~ * m1 fil3o4, ~ttif§ S~fr'i'J s{] r,m* 
oo _ts{]~ 1t m1 fil3O4 o 
[ 0044 J :mJ"JT ~ :1g l!l 4 , fr% JJ>G ~fr' i'J ~a fig~ Fo , ~1t 3 o o iw fil JU~ 1t 40 4 , ,; ~ % JJ>G ti3 ti fil ~ 
~&1iw.~~~fr'i'Js{]1~U*oo o l!l 3A?Ft±:I 7 xt s~afig o 
[oo45J ~□ l!l 3As{] ivJJI er n ~ ?JTJF, PT ~%JJ>Gti3tifil312 ~ ~&11w.~fr'i'J~afig3O2s{] ~fr'i'J, 
1Y!J ~D3O2-1 ;fo3O2-2s{] 1~U*003O8 o ti3tifil312PT ~ ~&1iw.~fr'i'J, 1Y!J ~D3O2-1 ;fo3O2-2s{] 1~U* 
003O8_t.ffs{]tlffitl:fil3O6 ofr-®~Mfi1y!J ~, ti3tifil312~ (1y!J~D, $7J\.!1JG3'G~) qiw.~fr';fJ, 1}!J 
~D3O2-1 ;f03O2-2S{]J,91*00* _§_l:jJ,91*00 _ts{]~* m:tfil3O4tlfoEI! 0 Jg{f: rfsHt' ti3tifil312PT 
~ ~1t:l:?J1JV¥Rrif§S~fr'1J C1}U~□, 302-11302-2) s{]r,m*oo _ts{] g;~~-$7)\.312-1, ~R.:l:?J 
1JC;fRrif§@.~fr'i'J (1y!J~D, 302-1/302-2) s{]1~U*oo_ts{] $~~=$7J\.312-2oti3tifil312PT~ 11 
fflm~DALDS{]~31JC;fRIZ:*%JJ>G, 3f Jl PT~ ~t15PT ~ 1f J=§ALD%JJ>GS{] ~ ft m:tifJ14o ti3tifil 
312PT ~ ~t15 £J ~ 1t m1 fil3O4if§ ~ s{] ifJ14 !1JG ~t15 £J ~ 1t m:tfil3O4~ ~ S{]ifJ14 o ti3tifil312PT ~ 
~ 1t lj ~ * m1 fil3o4 s{] ifJ 11 if§~ E1)G ~ ~ s{] ifJ 110 fr-®~ Mfi 1YiJ ~ , ti3 tifil312~ 1t lj tlffi tUJ 
3lOS{]ifJ14~~ s{] ~ * m:tifJ14 '111~tlffitl:~J31OS{]t.ca~UPT ~iiti3tifil312~lit3 ~rw Jt@I t.catlffi 
tl:fil3O6, tlffitl:fil3O6Jl~ £JtlffitUJ31O CfrriMFo s{]iv!JI ~ ?F t±:1) if§~ S{]ifJ14 o 1Y!J~o, £JtlffitUJ 
3lOS{]ifJ14if§tt 'ti3tifil312S{] ~ * m:tifJ14 pJ ~Ji~ )Et$~ s{]t.ca~UJ&tcf'fi' ~rw Kfrt.rk~Utlffi 
tUJ31O~ at*~iti3tifil312 o fr-®~Mfi1y!J ~, ti3tifil312~t15~1tti1;fO/!l)G ~ k~ ft m:tifJ 
14,1}!J~D~{tffl (Ab03) ,~{,l:#1- (Hf02) ;fO/!l)G~{tt!l (Ta20s) ofr-®~Mfi1y!J~ ,ti3tifil312~ 
t!5~ 1t ti10 ti3tifil312PT ~ )E t!G )J ~ 1W Jt tlffitl:fil3O6fr[lM Fo s{] ~11:: ~ ii t.ca~U O fr-®~ Mfi 1YiJ 
~, ~1f fflm~□ 1t"¥=~if§1JC;fR (CVD) ;fO/!l)Gtm:fl~if§1JC;fR (PVD) s{] ,;1m~31JC;fR~1t*%JJ>G 
ti3 ti fil 312 0 
[ oo46J :ic:fJT ~:1g l!l 4 , fr% JJ>G ti3 ti fil ~ Fo , ~1t 300 iw Jtl:JU ~ 1f 4O6 , ,; ~ ~fr' i'J r,m * oo _ts{] 
ti3 ti fil s{] ~ -$ 7J\. lo ~ * m1 fil ii*~* , ~ c i) fr 1i@Hi3 ti fil s{] fr~* i'J s{] 1~u * oo _ts{]~=$ 
7J\. , * c i i) •a~* i'J s{] r,m * oo _t s{] tlffi tt fil 0 
[0041J l!l 3B?F tB 7 xt s~afig o 
[004sJ ~□ l!l3Bs{]ivJJI err n ?JTJF, PT~ *~*~~~fr'i'J, 1}U~□ 3O2-1;fo3O2-2s{]r,m*oo _ts{]ti3 
tifil312S{] ~-$7)\.312-1 ;fo~ 1t m:tfil3O4 o ti3tifil312S{] ~= $7J\.312-2PT ~ 1iffi fr~fr'i'Js{] 
1~U*00308L ofr~~~Jl'{J, 1J!J~D3O2-lf03O2-2S{JJ,91*00 L pJ~•KtJffitEfil3O6 (1J!J~D, *~* 
7 _t~if§@.S{] ~ ft m:tfil3O4) oti3tifil312S{]~= $7)\.312-2if\-x$ras{] W&DPT ~fr::ktf.Jo. lnm 
JU::ktf.J2OnmS{]ffi[E pg, 1}!J~D, 0. lnmtU2Onmofr-®~Mfi1y!J ~, ~= $7J\.312-2S{]JJ&PT~fr 
::ktf.J 1 nmtU A tf.J 1 OnmS{] ffi IE pg , 1}!J ~□ lnmtU 10nm ( 1}!J ~□, 1 nm, 1 . 5nm, 2nm, 2. 5nm, 3nm, 3. 5nm, 
4nm,4.5nm,5nm,5.5nm,6nm,6.5nm,7nm,7.5nm,8nm,8.5nm,9nm,9.5nm,1onm,EE~®11l~s{] 
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1f-~1'F 7'J r ~~ tf.J * s{] 1f 1PJffi IE '!1)G EE~ @{a~ s{] 1f M ~~~ 5E S{] 1f 1PJffi IE) 0 fr -®~JJW: 1YU 
~ , ti3tldi312s{] ~= $7J\.312-2s{] w&o1J\rfr l!l 2B s{]ivJJI Civ) ~ ii@! t.cas{] ~lffittfil2O6s{] $ 

7J\.S{] W& o *ffl ~rPJ :nt!:t.ca~UI Z:, 1YU~D-=fitt.ca~Ll*~~iti3tifil312S{] ~-$7J\.312-1;fo~ * m:tfil3O401fmJfu' pJ ~*ffl~ rPJ ~-rit.ca~LJI z:' 1YU~□ '1~1tt.ca~Ll*~~ ~= $7)\.312-28{] JJ 
& 1,t ff iu J1JT JJl~ s{] m IE ~ 0 

[oo49J :m:fJT~~ l!l 4, fr~ ~iti3tifils{] ~-$7J\.Jfo ~ * m1 fil~Fo, 1s1t3ooiwfiliu~1i 
408 ' ,; ~ % P>G ~jffi tUJ ~ ~ d>1iw. ~~~fr'i'J s{] J,91 lHm O I!] 3B?F tB 7 xt S~a ;fig 0 

[0050] ~□ I!] 3B S{]iv !JI (IV) ~ ?JTJF, pJ ~71;JJ)G~JffitUJ31O ~~&1iw.~~~*i'J, 1YU~D3O2-1 

;f03O 2-2 s{] J,91* TIIT O ~lffitUJ31O pJ ~ !j~fr'i'J '1YU ~□ 30 2-1 ;fO 30 2-2 s{] J,91* TIIT _ts{] ~lffitl:fil3O6tl 

foEI! o fr-®~JJW:1YU ~, ~lffitUJ31O~ (1YU~D, $7J\.!l)G3'G~) 1iw.~fr'i'J, 1YU~D3O2- l;f03O2-2S{]1~U* 

w 30 s O ~lffi tt~J 31 o PT~~ :ti !j ~lffi ttfil 306 s{] ;t,t 11 if§~ s{] ;t,t 11 , * ll PT~ Ji~ J1JT JJj ~ s{] w & , 

~JJ&ft~fr~~~W~ffi*ffi_t~Fo%P>G~~JJ~~~filofr-®~JJW:ffl~,~fflm~ 

ALDS{] ~ 31JVfRI z: * 1JVfR ~jffi tUJ31O 0 fr-®~ JJTh: 1YU ~ '~ 11 ffl m ~□ CVD;fO /!l)GPVD s{] ;!t1m~ 

31JVfR 1Jit ~ % P>G ~lffi tUJ 31 o o 

[0051J :mfJT~~l!l 4, fr%P>G~lffitUJ~Fo, 1Jit3ooiwfili0~1'F41O, ;tt ~ ~~i~lffitUJs{] fr 

~fr'i'Js{] 1~u*w _ts{]~-$7)\., ~ Ci) 1iffi ~lffitt~Js{] fr~fr'i'Js{]r,m*w _ts{]~= $7]\.; * Ci i) • 

a ti3tifil s{] fr~fr'i'J s{] 1~u* w _ts{]~= $7)\. o l!l 3c?F tB 7 xt s~afig o 

[0052J ~□ l!l 3cs{] iv JJI cv) ~ ?JTJF, PT~ ~~i~lffitUJ31 o s{] fr~fr'i'J, 1}u ~□ 30 2-1 Jfo3O2-2 s{] 1~u 
* TIIT3os_t s{] ~ -$7)\., * ll PT~• a ti3tifil312 s{] ~ = $7)\.312-2 0 PT~ tAff ~ rPJ ~ ·rit.ca~u 

I Z:, 1YU ~□ 1~1tt.ca~LJ, ~ ~~i~lffitUJ3 lOS{] ~ -$7J\. o ~lffitUJ31O s{] fr~fr'i'J, 1YU ~D3O2-1 ;f03O2-

2 s{] r,m * w _ts{] tu~$ 7J\. PT~% P>G~lffitUJ 31 o s{] ~ = $ 7J\. 31O-2 0 ~lffitUJ31 o s{] ~~ ~ = $ 7J\. 

31 0-2 PT ~ !j if§ s ~* 1i s{] r,m * w _t s{] if§ s ~lffi tt fil 3 o Mt mEI! 0 
[0053] ~Div!JI (V) ~ ?JTJF, ~= $7)\.310-2pJ ~fr~~~fr'i'J, 1YU~D3O2- l;f03O2-2S{]J,91*ffi 

_ts{] if§mZ~lffitl:fil3O6S{] _t1J :ff £J ;tt:ttfoEI! o ~= $7)\.31 o-2s{]fil ~ ~fr'i'J~afig3O2s{]ftw$PT ~ lJx 
trn~tB~lffitl:fil3o6-Ji!e ~, i~Ji!e ~ EE ti3tifil312s{]~= $7J\.312-2s{] w&*1im5E o fr-®~JJW: 

1YU ~, -~~fr'i'J, 1YU~D3O2-2~ s{]~lffitUJ310S{]~= $7)\.31O-2S{]J,91*ffi ~rfr;!t_t1Js{]~fr' 

i'J, 1YU~D3O2-1 s{] n£*ffi o fr-®~JJW:1YU ~, if§mZ~fr'i'J, 1YU~D3O2- l!l)G3O2-2S{]J1£*ffi ~i~~fr'i'J 
n£ $ ~ s{] ~ * m1 fil 304 s{] n£ * w 0 
[0054J fr%P>G~lffitUJ31os{]~= $7J\.31O-2~Fo, 1s1t3ooiwfiliu~1t412, ,;~ tum g;~ 
~1-tfilfH~~lffitl:fil;fO~lffitUJs{]~= $7]\. 0 I!] 3C?F tB 7 xt S~a;fig 0 

[0055] ~□ I!] 3CS{]iv!JI (VI) ~ ?JTJF, friffiti ~~I Z: ~PT~ tu ffl $~~1-tfil32OfH~~lffitl: 

fil3O6;fO~lffitUJ3108{]~=$7J\.31O-2 ofr~~~fr'i'J, 1YU~D3O2-l;f03O2-2~, J,91*ffi_ts{] ~1-t 
fil32O~115J,91$$7J\.32O- l;f0}1£$$7J\.32O-2 o J,91$$7J\.32O-1 pJ~JffiulU ffl ~1,t;t,r14~~~jffi 

tUJ s{] ~ = $ 7J\. 31O-2 *% P>G , w n£ $ $ 7]\. 3 20-2 PT~ Jffitttu m ~1-t;t,t 11 ~ ~~lffi ttfil3o6 * 

%P>G o ~1-tfil32os{]T,91$$7J\.32O-1 PT ~Jl~~1~ r~lffitl:~J31os{)if§S~= $7J\.31O-2s{]% 

~ o fr-®~JJW:1YU ~, J,91$$7)\.32O-1 s{]fil ~ ~fr'i'J~afig3O2s{] ftw$PT ~lJx$ra~ tB J1£ $$7]\. 

320-2 EE ti3tifil312S{]~= $7)\.312-28{] W&1im5ES{] Ji!e ~ 0 ~1-tfil32OS{]J,91$$7)\.32O-1 pJ ~ 

JffiM~* i'J ~a fig 30 2• a c 1}u ~□ , * ii fr if§ s~* 1i _t 1s s{] ~* 1J1iw.) * 1l 11w.ti3 tifil 312 s{] if§ s 
~= $7)\.312-2, 1YU~D, 1iw.J,91*ffi _ts{] ~1-tfil32OS{]J1£$$7J\.32O-2;fOif§mZ~fr'i'J~ s{]1f1PJ;!t 
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1m ~1* fil320, ti3tifil312 s{] it'§ S~ = $ 7J\.312-2PT ~ 11w.it'§ S~fr'i'J s{] 1~0 * w O ~1* fil320 PT 
~ -'=3 a~fr'i'J~a fig 30 2 ~ M 1$ s{] 1¥1it~ * ca l!l 3 ~ii~--~ s{] ~a fig lo tu mttt¥) it'§ :'x::.* % P>G1¥ 
1i11¥l5Gf!$JLl o~fr'i'J~afig302PT~%P>G1¥1ittti:1*o 
[0056J a-@~JJW:{JU ~, PT ~JffiM11ffl~rPJ ~-rit.ca~LlI Z:, {JU~P1~1tt.ca~Ll*~~itlffitUJ 
310s{] ~= $7J\.310-2Jfotlffittfil3o6, ~ %P>G~fr'i'J~afig302 ~ s{] g;~fl rPJ [1:J] ~fr, J)_ rm%P>G~1* 
fil320 0 pJ ~1J1:tR~1*ifJ14' {JU~PW ,Co ,Al" Cu, t1Htti1;fP/!l)Gti11ttm' ~j:jJ~MlrPJ [1:J] ~fr' 71;JJ)G~ 
1* fil320 o PT~ 11ffl1f1PJ~31JVfRJJ1t, {JU ~p CVD, PVD, ALD!l)G ;!t tilir* 1JC;fR ~1*ifJ14 o 
[0051J a -®~JJW:1Ju ~, 1=t%P>G~1*fil32o~Fo, %P>Gti3ti~afig318 ~ IE m~fr'i'J~afig302, 
111~~fr'i'J~afig 302ati3ti~afig 318 ~ 0 ti3ti~afig 318PT ~ -'=D~fr'i'J s{] 1~0*00308 (!l)Gti3tifil312 s{] 
~ = $ 7)\. 312-2) ;f P ~* i'J s{] J,91 * TIIT tlfoEI! 0 ti3 ti~a ;fig 318 pJ ~ 'EJJ151f 1PJ ~ 3 s{] ti3 tiifJ 14 ' {JU ~p ~ 
1tti1, 3tpJ ~jffij11f1PJ~3 S{]1JC;fRI Z:, {JU~PCVD,PVD;fP/!l)GALD*71;JJ)G o pJ ~71;JJ)G}=§ r%P>G 
tlfoEI! $ s{] * D ~ 1=Eti3ti~a;fig 318 ~ M 1$ *. ff ij,§@.~fr'i'J' {JU ~p 302-1;fP302-2 s{] J,91* TIIT O fr -
®~JJW:{JU ~, J,91$$7)\.320- l;fP]1£$$7)\.320-2S{] ,B,JJ&JE~Jt:3 ffl-yJ1;)J)Gif§@.7f D C1JU~P, 
ffl r % P>G it'§ S s{] ttfoEI! $) s{] t.ca~Llf~ itfil O m 8Jt ~ w. , PT~ Jffitt * □ • a it'§ S ~fr'i'J s{] r,91 * w ~ 
S{] ~1*fil320S{]J,91$$7J\.320-1 s{]-$7J\. o PT~1JC;fR~3 S{] ~~ifJ14, {JU~P, W ,Co ,Al ,cu,ti 
~ ti1 ;f P / !1)G ti11t tm ' ~ j:1JJi * D * % P>G tlfoEI! $ 314 0 pJ ~ 11 ffl 1f 1PJ ~ 3 s{] 1JC;fRJJ1t 1JC;fR ~ ~ 
ifJ 14 ' {JU ~p CVD "PVD, ALD!l)G,; tilif O 1f J&rfil ' pJ ~ fr ti3 ti~a ;fig 318 s{] J,91 * TIIT _t 1A ff m ~p 1t "¥= tfl 
rH!Gf ts 1tlo /!l)G 1~ 1tt.ca~u s{] f ts 1tI z:, ~ ~ ~* 1f 1PJ tttu s{] ti3tiifJ14 lo /!l)G ~ ~ ifJ14 o 
[0058] tlHAs * 0:lf s{] ~ JJTh: {JU' - ;frp 3D1¥1i1~1tf:'E1115 Ji~$ ~~fr'i'J s{] 1¥1ittti=1* 0 ~~~* 

WPT~'E1m:'x:~~-~!l)G$~~~fil~H-~!l)G$~~*~filom~~W~~~~'E1mm 
~~1*fils{]1=EJ1Jr~~*i'Js{]T,91*ffi_ts{]-~~1*fil ,J1JT~-~~1*filJl~ = Ci) -'=DJ1JT~~ *~ 
fil~ -ttfoEl!S{]J1£$$7J\., ~H (ii) Jfilu?JT~1¥1ittti=1*••* ll-'=3 }1)T~}1£$$7J\.1ifoEl!s{]T,91 
$$*om~ffi$$*~fflrPJR~PT~~rm~J1£$$*~fflrPJR~om~ffi$$*~PT 
~fflrPJfil~m~1¥~tti:~~~$fflllim~J1£$$*-~~o 
[0059J a-@~JJW:{JU ~, J1JT~3D1¥1i1~1tf:~'E11t s=r J1Jr~J,91$$7J\.1lw.3t lltlrPJ j:1JJiJ1Jr~ 
Ji!e ~ s{] ti3ti $7]\. o J1JT~ti3ti$ 7]\. PT~ Ci) 11w.J1JT~J1£ $ $ 7]\. ~ HJ1JT~ -~ E1)G g; ~ ~1* fil s{] 
1=EJ1JT~~*1i s{] J1JT~ 1~u* w _ts{] s{] tu~$7J\., * 1l Ci i) -'=D ait'§S~fr'i'J r1f s{] yj-~fr'i'J s{] r,91 $ 
$ 7J\. tlfoEI! o 
[ 0060] a-@~ JJTh: {JU~ '?JT~T,91 $ $7J\. S{] J,91* TIIT ~ T ftif§@.~fr'i'J _t 7J s{] ~fr'i'J s{] !1£* TIIT 0 

[0061 J a-@~JJW: {JU~ , J1Jr~Ji!e ~ i=E::ktf.Jo. lnmtLl ::ktf.J 2onmS{] m IE pg o 
[0062] 1=[-®~JJW: {JU~ 'p)r~Ji!e ~ i=E::ktf.J lnmtLl ::ktf.J 1 OnmS{] ffi IE pg 0 

[0063] 1=[-®~JJW:{JU~, J1Jr~ti3ti$7J\.'E1115~1tti1!l)G~k~ * ~ ~ s{] ~y-;frp o 
[oo64J a-®~JJW:1Ju ~, J1JT~3D1¥1it~1tf:~'E11t1¥1ittti=1*-i&Ir,; ~ s{]ti3ti~afig, ~ 
Ham~ffl•~~~M~Jfll-'=Dm~~~fil~fflS-fil~ffi$$*~ti~~ti$o 
[0065] tlHAs * 0:lf s{] ~ JJTh: {JU' -;frp 3D1¥1i1~1tf:'E1115 Ji~$ ~~fr'i'J s{] 1¥1ittti=1* 0 ~~~* 

WPT~'E1m:'x:~~-~!l)G$~~~fil~H-~!l)G$~~*~filo~~~WPT~'E1mm~~ 
1*fils{]1=EJ1Jr~~fr'i'Js{]J,91*ffi_ts{]-~~1*filo?Jr~-~~1*filPT~ 'EL115: Ci) -'=DJ1JT~~ * ~ 
fil~ -ttfoEl!s{]J1£$$7J\., ~H (ii) JffiM1¥1ittti:1*•K:ff ll-'=DJ1Jr~J1£$$7J\.1lfoEl!s{]J,91$$ 
7J\. o J1JT~ J,91 $ $ 7J\. s{] PT~ tl rPJ fil ~ J1JT~ 1¥1ittt i= 1* s{] ftw $ ffl lli J1JT~J1£ $ $ 7J\. A tf.J o . 1 nmtLl 
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::}ct"J 2onmffi IE~ s,g - Ne~ o 
[0066] fr -®~JJW: 1}Ll ~ ']1Jr3£Ne ~frAt"l lnmJLl::}ct{J 1 OnmS{] m!E pg 0 

[0067J fr-®~JJW:1}Ll ~, J1fr3£3D1¥1i1~1tf:~'E1At 83 J1JrJ£J,9Hf!Hfi17J\.1fw.3t lltlfPJ j:1JJiJ1Jr3£ 
Ne~ s,g ti3ti'df!}7J\. o J1JrJ£ti3ti'dt117J\. PT~ Ci) 11w.J1JrJ£J1£ fflHfl17J\. ~ R.J1JrJ£ -~ !l;Jtt ~ ~1-t fil s,g 
frJ1JrJ£~fr'i'J s,g 1~u* w _t s,g tLl~$7J\., * 1l Ci i) £J frit'§S~fr'i'J r1f s,g yj -~fr'i'J s,g r,91 $ $7J\.tt 
foEI! 0 

[oo68J fr -®~JJW: 1}Ll ~ , J1JrJ£J,91 $ $7J\. B{]tl fPJ R ~ 1J\ r J1Jr3£!1£ $ $7J\. B{]tl fPJ R ~ o 
[oo69J fr-®~JJW:1}u~, J1JrJ£ti3ti$7J\.§1t~1i;1~~k~ * m1 ~ s,g ~&-trr 0 

[ 0070] fr - @ ~ JJTh: 1}Ll ~ ' pjf 3£ 3D1¥ 1i1 ~1tf: ~ § 115 pjf 3£ 1¥ 1i1 tt i: 1-t i&I T,; ~ s,g ti3 ti~a 
~,~R.frmJ£ffl•~~~M~:ffll£JmJ£~~fil~fflS-fil~ffi$$*~ti~~ti$o 
[0071] i'IHA5*03fs{J~JJW:1}Ll '-;frp ffl-yJ1;)J)G3D1¥1i1~1tf:s{]1f1t§1t~ r~fF O 1t7t' pJ~ 

%P>G~1tm:ttti:~~A~~~~$~ffittfil~$~~1tm1filoPT~frmJ£~1tm:ttti:~~ 
%P>G~WomJ£~WPT~§mmJ£$~ffittfil~~-~~$~ffittfil~R.mJ£$~~1tm:t 
fil~~-~~$~~1tm1filomJ£~WPT~aamJ£ffittfil~frffi*ffi_t~-~ffittfil~ 
R.~*ffi_t~mJ£-~~$~ffittfiloPT~%P>Gffl•$*~1iw.mJ£~W~~*ffi,Mffi 
1iw.mJ£-~~$~ffittfiloPT~%P>Gffitt$*~1iw.~W~m3£ffi*TIIT,mJ£ffitt$* 
£JmJ£-~ffittfil~tioPT~~ffl-~~$~~~fil~~mJ£-~~$~ffittfil~mJ£ffi 
ti$7J\. 0 

[ oonJ fr-®~ JJW: 1}u ~ , % )J)GJ1JrJ£ti3ti $ 7)\.§ 1t% )J)GJ1JrJ£~fr'1J ~ a a J1JrJ£ ~ * m1 fil s,g fr 
mJ£ffi*ffi_t~-~~1tm:tfil,%P>Gffl•fil~11w.mJ£~W~ffi*TIIT~~*w,~2z*~ 
mJ£ffl•fil~frmJ£~W~ffi*ffi_t~-$*~mJ£-~~*m:tfil~aamJ£-~ffitt 
filomJ£ffl•fil~frmJ£~W~~*ffi_t~~~$*PT~%P>GmJ£ffl•$*o 
[ 0013 J fr-®~ JJW: 1}u ~ , % JJ)GJ1JrJ£ti3tifil§ 1t1Aff ALo 0 
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Semiconductor structure and manufacturing method thereof 

Abstract 

The invention discloses a semiconductor structure and a manufacturing method thereof. The semiconductor structure comprises 
a laminated structure, an etching stop layer and a conductive structure, wherein the laminated structure comprises a plurality of 

conductive layers and a plurality of insulating layers, and the conductive layers and the insulating layers are interlaced in a 
laminated manner; the etching stop layer is formed on a side wall of the laminated structure, and an energy gap of the etching 
stop layer is greater than 6eV; and the conductive structure is electricaliy connected to at least one of the conductive layers. 
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%~-m=wKfilr~ffi-wKfilL; 
~~~ffi-wKfil%~r~ffi=wKfil~~~fil~~ITT~rum~~.~~~~~®~ 

i~ffi= {~ Kfil, i~ffi-{~ KfilITT1Jf4'ELtrS-1tli,.1tt§,JA1t~ ,li~•1ttm ,li~•1ttm 
mzL:t1ITTtiiif, i~ffi= {~ KfilITT1J14'ELt§ffl1tli,.1tt§,.1t~ ,li~•1ttm ,li~•1ttm 
mzL:t1ITTtiiif '_§. i~ffi-{~ Kfil::;f ~ ri~ffi= {~ Kfil 0 
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11#~:m:1:i 
c ooo 1 J * R l3}j ~~ ~r - t~ ~ ~1* ~a~ 2z~ tLlm7f ft, 1l ~ JJ'J ~ ~ ~ r-t~ - ti~~ 1t 
~a~ 2z~ tLlm7fft 0 

::11::..§2.-l:±-,l,i 
~ ffl.DVI'-

[ 0002J ili:4=*~~1t 5G1tf: ITT ~a~7G WT:1:tl!r'J:~, ll5L1tf: ITT ff 1ii:ff1ii ff~; m7GWT t~JJ□ off 
1ii~li'.* 11 ffl Tit$ r rfb z ~ '1Ju~□MP31f JJ)[ :ff /lf '¥ ;t§,t}l, itJHJlt~~~~,4~ ITT 1ii ff 5G1tf: ~ 0 
!lJJ1~ mm ITT :1:~11□, Mrff1it~li'.ITT rm*m~ri'iJt11J\ITT R ~ ,t1AITT ff1it~; 0 l!lm±3:t~rm 
*, *rm~tLlmr,5J5G1tf:* ltlzJl~ 1J\R~ITTff1ii~li'.o 
[0003] 3JG1tf:*Lt:l:~r,5JSt .~~1t5G1tf:ITT~a~IJ!LlJl~t1$ITTii:fzPfffi' l!lrmmfflG~~Ji 
tEll ~a~ ITT tHt xi& ti r,5J ' *rm~ O[nj tLl P>G ITT ~a~ ITT li IE ti: 0 [!I llt ' i& it~ 11'] :JG ::;f Ijc jJ T 7T R -
5¥~ -ti~~1t~li'.,7f-1BJl~it$1i:fzPfffi ,Jl~£vl!uJ\ITTR~, ~at Jl~B!PfITTliJEtL 

£a~IA.I~ 
cooo4J *RS)j~~~r-5f~~~1t~a~2z~tLlm7:ff!o~JJTh:iJU~ .~~1t~a~~ ,~Lltif~ 
11:filITT~~wN:&( energy gap) *7'1Ar6~ -=f~~( eV), ~ollt-*PT~~1[£~:t3;, tlr,5J ~Llti 
~ltfilITT~~*Lt,mr,5J~-=f~~~tt~~~ltfilITT*lt,rmPT~~*~~~~*Jl£~ 
~jc:1:tl! ~ tH~ ~~ 7G ~ ITT~~ fil o 
[0005] tlHJJ5*RS)j ITT-~JJTh:iJU '*tlt±:!-5f~~~1t~a~ 0~~1t~a~~1§-ii:fil~a~ ' -
~~~ltfil~,Zz-~~~~oii:fil~~~mg;~~~fillz$~ffi-fil,~~fil~ffi-fil* 
5t fflii:fili&lr. (interlaced) o ~Llti{~ ltfil%fflGrii:fil~a~ITT-{~U~_t, ~Llti {~ ltfilITT-~~ 
wN:lt(energy gap) *7'1AT6~ -=f~~(eV) o~~~a~~tt3itirlft®~~filITT~d>~ 
~z-o 
[ 0006] tlHJJ5 * R l3}j ITT Yi - ~ JJTh: iJU ' * ti tB-5¥~ ~ ~ 1t ~a~ ITT tLl m 7:f f! 0 ~ ~ 1t ~a~ ITT tLl 
m7f1t~1i ~ r w JJt = % JJ)G-ii:fil ~a~ , ~1i = % p)G g; ~ ~ ~ fil 2z% p)G g; ~~~~tfil, ~ ~ fil 
~~~~ifil *5tfflii:fili&lr. (interlaced); %fflG-~Llti{~ 11:filrii:fil~a~ITT-{~U~_t, ~~ 
~Llti{~ 11:filITT-~~wN:&( energy gap) *7'1Ar6~ -=f~~( eV); ~2z%fflG-~~~a~, ~ 
~~~~ttJ!~rlft®~~filITT~d>~~z-o 
[ 0007] 7'17 x1 * R l3}j ITT _tj£2z~1m 7:f ffi~ £ 11 ITT Tm~' r }(~*t11i~ JJTh: iJL * Wcif Ji)T 

[)ft oo rt: , 1t vMffi i~ aJj ~□ r = 

1311 I!! i-~ a~ 
[ooosJ 00 lA~JF*RS)j ITT-~JJTh:iJUITT~~1t~a~ITTJF~00 o 
cooo9J oo rn~JFmoo 1AITT tfu®~rn- rn, ITT tfu® JF~OO o 
[001 oJ 002~JF*RS)j ITT Yi-~JJTh:iJUITT~~1t~a~ITTJF~00 o 
[0011] 003A~JF*RS)j ITT x-~JJTh:iJUITT~~1t~a~ITTJF~00 0 
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coo12J 003B~JFm003AITTtfLlffi~3B-3B' ITTtfLlffiJF~OO o 
coo13J 004A~004B~JF*RS)j ITT~®~JJTh:iYuITT ~~1t~a~ITT tfuoo JF~OO 0 

[0014] 00 5~JF,:zjs:RS)j ITT xw~~JJTh:iJUITT ~~1t~a~ITT tfUffi JF~OO 0 

coo15J 006~JF,:zjs:RS)j ITT JZ.]!~~JJTh:iJUITT~~1t~a~ITT tfUffiJF~OO o 
coo16J 007 A~007B~JF*RS)j ITT yj~®~JJTh:1YuITT~~1t~a~ITTtfLlffiJF~OO 0 

[0011] 00 SA~ 00 8D~JF'f&~~,:zjs:R l3}j ITT ~®~JJTh:iJUITT JJTh:1JD~fft§x1r ::;f ~ ~Llti{~ ltfilITT 
JJ&ITTffH~OOo 
[0018] 009A~OO l lB~JF'f&~~,:zjs:RS)j ITT~®~JJTh:iJUITT~~1t~a~ITTtLlm7:ff!JF~00 0 

[0019] 0012A~ 0012C~JF'f&~~,:zjs:RS)j ITT yj~~JJTh:1JuITT~5f~~~1t~a~ITTtLlm7:ff!JF~ 
00 0 

[0020J [tlf~i~S)j l 

[0021 J 10,20,30,A0A,A0B,50,60, 70A, 70B:~~1t~a~ 
[0022J 100 di:fil~a~ 
coo23J 100a: f~Ll~ 
[ 0024 J 1 00b : {~Uffi 
[0025] 110: ~~fil 
[0026] 110a: •1-tfil 

[0027] 120:~~~ifil 
coo28J 200: ~Lltif~ ltfil 
[0029] 200h:7J(f~ 
[ 0030 J 200v: '!lta~ 
[0031] 210:~~{~Jtfil 

[0032] 220: ~= {~ ltfil 

coo33J 300:~~~a~ 
[0034] 400:ft~fil 
[0035] lB-lB' ,3B-3B' ,4-4' ,llI-111' ,llK-llK' :tfUffi~ 
[0036] L1 ~L4:~i~*& 

~1*~~~jj"~ 
coo31J ftlftRS)j ITT~JJTh:iJU~, iUttB~5f~~~1t~a~2z~tLlm7:ff!o~JJTh:iJU~, ~~1t~a 
~~, ~Llti{~ ltfilITT~~wN:lt ( energy gap) *7'1:AT6~ -=f~~( eV), ~olft~*pJL;JJ~1[£~ 
:tm, tin§J~Utif~ ltfilITT~i~*Lt, tin§J ~ -=f~i~iffitt~Lltif~ ltfilITTxitt, rmPTL::U~1[£~i~~ 
¥M:Jf _§_ £ ~ ~~:l:tl! ~ tH~ ~~ ::;f ~ ITT~ ~ fil Ort rm ' ~ JJTh: 1YH£ ffl ~ 1t 7'J ffi iJU i~ aJj ' * ::;f ¾ ~lHi * 
R l3}j We 1~Hf1 ITT ffi II o llt ~ r , ~ JJTh: iJu ~ ITT 00 rt:*~-Bl~H'flH5f~ ITT 5G 1tf: , ~ ilH! ~ JF * R l3}j ITT tt7[t 
~,80 

coo38J oo 1A~JF*R l3}j ITT~~JJTh:iYuITT ~~1t~a~ ITTJF~ oo, oo rn~JFmoo 1AITT tfuoo ~ 
lB-lB' ITT tfUffiJF~OO O ~D~lA~lBOOJiJTJF '~~1t~a~l0'ELtrS~ii:fil~a~100,~~uti{~ Jt 
fil200~2z~~~~a~300oii:fil~a~lO0'ELtr5$~~~fil 110,Zz$~~~~ffil 120, ~~fil 110 
l=j~~~ifil 120*:'x: fflii:fili&.'i'. (interlaced) o ~Llti{~ ltfil200%mGrii:fil~a~ l00ITT~f~Ll~ 

5 

Micron Ex. 1002, p. 483 
Micron v. YMTC 
IPR2025-00035



CN 107293532 A 3/61Jr 

1ooa_t, ~uti{~ ltfil2OOITT~~wJJ/E& ( energy gap) *7'1AT6~ -=f~~( eV) o--B'~~a~3OO~ 
tl:3itir lft®--B'~fil 1 lOITT ~d>~~ z~ 0 
[0039J ~JJTh:iJU~ ,~Uti{~ltfil2OOITT~~wJJ/E&(energy gap)*7'J::kr6~-=f~~(eV) ,~□ 
Jlt~*pJ ~ ~1[£~:l:3;, t}lb~ ~uti{~ ltfil2OOITT~i~*Lt, tin§J ~ -=f~i~imtt~uti{~ ltfil2OO 
ITT xi& ' rm pJ ~ ~ {[£ ~i ~ ~ ¥1iEJF _§_]! ~ ~~:l:tl! ~ tH~ ~~ ::;f ~ ITT --B' ~ fil 110 0 
[0040] ~JJTh:iJU~ '~uti{~ ltfil2OOITTtJ14 pJ 'EL1=rs•1tt§ (AlxOy' 1Yu~□AlzO3) -•1t~ (MgO)' 
li'm-1tt?JJ( ZrxSirOz, iJU~DZrSiO4) ,li~-{tt?JJ(HfxSiyOz, iJU~DHfSiO4) mz_tJiITTtiiif o 
[0041 J ~□ 00 lA~ 00 lBJiJTJF, ~JJTh:iJU ~, ~uti{~ ltfil2OO{irr--B' ~~a~3OO5f□ ii:fil~a~ lOOITT 
{~U~lOOazfaJ o 
[0042] ~□ 00 lA~OO lBJiJTJF '~JJTh:iJU~ '~uti{~ ltfil2OOJl~1~llt;t§Ji1iITT~¥J!J~2OOv~ 
,&~7]( Sf ,®:2OOh, ¥1i.®:2OOv1irr{~U~1OOa_t, ll--B'~~a~3OO~tt7]( Sf ,®:2OOh~ ~ tt3iti 
r~&~~--B'~fil 1100 
[0043] ~□ 00 lBJiJTJF, "¥--B'1t~a~ 10£ 'E1t§~-ft~fil4OO ( r 001A~"ait:5K~JF), ft~fil4OO 
%fflGr~utif~ Jtfil20o_t o~JJTh:iJU~ ,-ft~fil4Oo1Ju~□~-1tlifil o 
c o 044 J 00 2 ~ JF * i5t l3}j ITT Yi ~ ~ JJTh: iJu ITT "¥--B' 1t ~a ~ ITT JF ~ 00 o * ~ JJTh: iJu ~ 1:5 frJ Ji~ JJTh: iJu 
ffl~mzffl~ITT~#*mm~~mzffl~ITT~#~~.llffl~mzffl~~#ITTffl*™S)jffl~~frr 
Ji, ftllt7GW~51o ~□ 00 2JiJTJFITT"¥--B'1t~a~2OiJU~DPT fifflr -ti¥1i {§ mNANDf¥{ii~li'.o 

coo45J ~□ oo 2JiJTJF, "¥--B'1t~a~2OPT 'EL1§$~--B' ~~a~3oo, lft®--B' ~~a~3oo7J\.JJ,J ~ ti:3! 
tlr~~--B'~fil 1100 
coo46J oo 3A~JF*i5tl3}j ITT x~~JJTh:iYuITT "¥--B'1t~a~ITTJF~ oo, oo 3B~JFillOO 3AITT tfuoo ~ 
3B-3B' ITT tfUOOJF~ 00 o*~JJTh:iJU ~ l:5frJJi~JJTh:iJUt§~ mzt§{i;JITT ~1tf: *ill ffl ~ 1¥mzt§{i;JITT ~ 
1tf:1i~, Jl;t§~ mzt§{i;J~{tf:ITT ;t§*i~S)j ffl~~frJJi, ftllt7GW~51o ~□ 00 3A~ 003B JiJTJFITT "¥ 
--B' {t ~a~ 3O1JU ~□ pJ m ffl T - ti¥ H {1§ mNANDf¥{ii ~li'. 0 
coo47J ~□ oo 3A~oo 3B JiJTJF, "¥--B'1t~a~3o~, --B'~~a~3ooPT 4~1i~uti1~ 1tfil2OOITT ¥1t 
,®:2oov o ~ JJTh: iJU ~ , ~PT~~~ l!l 7'1Iz:ITT5111ir 1ffiet$ rm mfflG--B' ~~a~ 3OO4~ti~uti {~ ltfil 200 
ITT ¥1t.®:2oov, 111~--B'~~a~3OO1:5--B'~fil 11of£;t§~~~~~uti1~ ltfil2OOITT JJtt o 
[0048] ~JJTh:iJU ~, ep 1ittx1~□ 00 3A~ 003B JiJTJFITT "¥--B'1t~a~3O, 83 T~Uti{~ ltfil2OOITT~~ 
wJJ/E&( energy gap) *7'1AT6~ -=f~~( eV), ;t§Mr ~~ffi fflITT{~ JtfiltJ14, 1Ju~□ ffl1tli 
( SiN, ~~~wJJ/E&7'J4. 7 ~seV)Jl~fy:r,§j ITT~~~:$2zt1*ITT~i~ Ji!e ~, l!lllt~Uti{~ ltfil2OOITT 
~~wJJ/E&*7'J::kr6~ -=f~~( eV)PTtin§J ~ -=f~i~imtt~uti{~ ltfil2OOITTxilt, rmPT~ ~1[£ 
~i~~¥JiEJt ll£~~~:l:tl!~tH~~~::;;r-~ ITT--B'~fil 1100 
[ 0049 J 00 4A ~ 00 4B~JF * i5t l3}j ITT~@~ JJTh: iJU ITT "¥--B'1t ~a~ ITT tfU 00 JF ~ 00 o * ~ JJTh: iJU ~ 1:5 
frTJi~JJTh:~ffl~mzffl~ITT~#*mm~~mzffl~ITT~#~~.llffl~mzffl~~#ITTffl*™ 
l3}j ffl~~frJJi, allt7GW~51o 
c 0050 J ~□ oo 4AJiJTJF ITT "¥--B' 1t ~a~ 4oA* ~ m x -z Sf oo ITT tfu oo 7F ~ oo ¥JJl , PT~ *i 1t ~□ oo 2 
JiJTJFITT "¥--B'1t~a~2OITT~1t1Ju 'rm ~moo 2ITT tfUOO ~4-4' ITT tfUOO Ji)r ¥JJ;l 0 
coo51 J ~□ 004AJiJTJF, ~~--B'~~a~3OO7J\.JJ,J~t1:Ji1ir ::;;r-~ ITT~~--B'~fil 1100* 1l, ~□ oo 
4AJiJTJFITT~JJTh:1Yu~, ~uti1~ 1tfil2OO%fflGr~~~~ttfil 12OITT:zzoo_t, --B'~~a~3oo~tt~uti 
{~ ltfil2OO5f□ ~~ttfil 12orm~t!:3itirx1 fIITT--B'~fil 1100 
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c 0052 J ~□ oo 4B JiJTJF ITT~ ~1t~a ~ 4OB * i::ufr x - z f oo ITT tfu oo 7F ~ oo ¥JJJL PT i::JJJIHt ~□ oo 4A 
JiJTJF ITT~ ~1t~a~ 4OAITT ~1t 1Ju O ~□ 00 4B JiJTJF ITT ~JJTh: iJU ~ '~Uti {~ ltfil 200% P>G T ~~ ~ ~ 
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VERTICAL MEMORY DEVICE AND METHOD OF MANUFACTURING SAME 

Abstract 

The invention discloses a vertical memory device and a method of manufacturing the same. The vertical memory device 
includes gate electrodes on a substrate, a channel extending through the gate electrodes, and a contact plug extending through 
the gate electrodes. The gate electrodes are stacked in a first direction substantially vertical to an upper surface of the substrate 

and arranged to have astaircase shape including steps of which extension lengths in a second direction substantially parallel to 
the upper surface gradually increase from a lowermost level toward an uppermost !eve!. A padat an end portion of each of the 
gate electrodes in the second direction has a thickness greater than those of other portions thereof. The channel extends in the 
first direction. The contact plug extends in the first direction. The channel contacts the pad of a first gate electrode among the 

gate electrodes to be electrically connected thereto, and is eiectricaiiy insulated from second gate electrodes among the gate 
electrodes. 
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·r :fr1 t~ 1 s2, m: : F .{Ji Ht 1 s4 , rm~. -: F {frfQ 1 ss, tn ff[j ·r :{jj tt 1 ss, :::n :rL F .fo t:Q202, 'iii .1\ F nsit 
'°'() ··1 .,,,,. t·' --1·-- ·J.---,(.-.t~ ')•V) -·~·-',' J\ "i;_" ·(:· f.,l., ')" .·) -'1'\f ·tL··1·-- ··r'·-- -H: '°!'°)(.;; ·'•ct·· ......•• h '··J· ··1'.' 'o-·, -',•\· .... , 'f< .;;-!· IL ·i P,:l ',ff~ 
~ . .'.- ~.:;i~-- '-itJ:::~.:..-~k.> ... _$t1_., 1·-·f:1:}~--i:~-t. ... }~l1..1 "-··"11~::.~.;;.;..;:,.u-.. _~~ 1·J::.....:L.t.1:..., ... _f_.f:, ..... ~ i .,'-:l,.-; -~-t~ .... );,. 

[0033) Jiff ···JtMt hH(iJ ,llJ.<2:50 i'if tJ, }F rl/ t13> • ff~ f:J:JlU11J[.D 60 J: k'.J. fa\{ iNd:D • • F .:·t[J t~ 182 , m 
••••• ··,: -j.-- i I:\ l ·) .1 -,~-,- ••••• ··1··· --/-·· l.>!~ ·1 u ., ._{'t"\' IJ[j ··1:·' --/-·' h-l, 1· ··, 0 -'<-'.<, ·1··' ·-,.;; I· 1,-l~ ,J () •) .,,,. ··"'" --1··· ··I··· /,1, <) ") ., .-'.,,'· !--· ··i-;: ·+·'· 

. 1 • •1p _,(~~ i"\•;!:, .iH .:::·, ' ,rp t.'..( ob, _';pf... ' ··ij:J;;::.:; ?:-k,-.. o.f, ·,-.t I· -1fl ! 0:k;,, ce. , j}/\ ' ··m ~J.:;,,.l ·'h .\.n··· .. , I. ··'ilJ 

t:~222, t1t.J\.. f.:-t11r£224:,H1m:)1 f Tfif1226t.:J.lk :Ut - F.liJL.192, ?¥\·.·.·.·: F X1JL194, !¾ : FltJL 

[0034) hHf, p;:1:tt240 'iiJ L.'.J, ff Nx J".t Nt ••••. i'f:\ty: ht i'flJ tU 230 ., .:tc5i~ fvi] st h-lli fYij r!• , };1; ft,: fll '.:'.(240tiJ 

l::-l Hf- r:&:(:i:h~JLt( l 0O(J<J f:fo ····-fX: :h£I L, hl~H:!~ Jt240El1Jf.l'ltitfat iiT t:;J, rtJ 1~\ ·.:M!1%':}lf ['.:iJ H~230fi Mf ., )i½ 
f:tf1:l ;;;~240!'!\J L. Wdiii i:ff ti .1111; :···.tfi#lJZ !'fl} h'.-2.:WffJ J: 1.1.Yf:ti" )l~;;t~JUN ◊ };i;fitVM Jt240 n kJ, -8:J::~ 
-f:o/lj ~i.l ;t 1Hi11 tit., 
[0035) 

[0036] 

[0037] 
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ffii . ti.. rij] .fiJ J-J'.:!, ·r1T L.:J, :,1~ /SR f 11:t ,. 
[0038] 
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[0041] 

[0042] 

[0045] 

[0046] 

[0047] 

[0048] 

[0049] 

uJ U, U, r;ft t4:; ff::; )IR Jil: 1:t r"i'tJ HlfJ rt!, Hz 4 8 5 !YJ {!.i!IJ .~J,t: iiJ i:J, itr A::½\ •. f:8 f:/f Jl! fi:iJ h.'. 2 3 o L (l-fJ 11~ lrn 
/} 1¥1 A<,'):>,()JW ;"),;}, %-i: F f•iifc!i!: ,I;! 1'11] /V'.1cl(l :f!Jf[f,; /\·-1(/,1Nf Vi'lf1 j/.--j,1() i'iJ" t: 1 lilili rtHh H-1', 1t1'-ir 'i'.'1',: 

,.,.,_,__, t----} _,-, ...... } • {·.-<. ~ ....... ·•"\ ~ ••• ,~ ... t~, ~.-:) ,...,._, _.,.,_..... . . 11- ,.;>J .... -· .-[-.1-.-::=$-, / ..... ~ ... ' ...; '--~ t. . __ ) .... ,' ..,, . -~ -~ 1· • . J<.•.'I.~ :I--•-·,-" ¥ 
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f' '-l ••••• \f \L' 

,i·;J: JJ 1, i1J;}l{ ., 

[oo5oJ ;1'.J:'®:41 orff Pt tr w0 tf Hc:tfl Jt360r'.i<1 111 9~J:.~&mi t}H J;m- • h ii'iJ i[ fr+1 t::L Jt:ff:fF-tKJ1),tK,. 
rg rtifYfifH:/;.tIJ400 iiJ U, 1:E ,'f -~f*l¥J :~J60!YJ)tlt~~ L't~Hfi Jj{} tH .. ·-/J !i\J '.liE -f1t1 t::J, f'ibiW$tJ lt1-11 OfYJ 
yU•,:ll! I'1i' • :l:i: ! l i'iT ~-)' J:t 11· ti: 1! ! tht i:.: :'J_;- r··i'if :ti# 1't\1'V +1: 1't1 }IC( ~1·,t,· Jf; ;1'-f .. :ii{ <?,'1~· i@ '.t<.'. "! :.)I) j'i]T I Jt .:1':1· fl l T- J~Y 1-f i:f] .• I j~'-"'····~· .. \ ,,,.... ..... 11 .,,....., ... f: __ ,,..., ........ i· i---.... ..... ~.-:!_.,. ......... -· '1 ... .- ', ...... ,..',;;;, ~ ..... ~.,.-, ............. \. .,,; ___ )'\,...... -· J J } .... h~h'-•· 

[0051] 

[0052] 

[0053] 

[0054] 

rfl'i , cs L 5 2 o f}{J 1#i t- {t~i,I f;~ riJ ~~ i:f;: fft1t ffi ... , f@fat Vifi Jt :315 i:tt'IJ iiJ PL rH UL : M!tNJ !¥.! * 50 E! fl Mt , h\ 'if!'i 
l-j :Ml} th t& fH ff!fi~ " 
[·005i:.._·1 j--• .... tr1J '·'·· i;-1•" (-r•J rt1 (''SI ,- ')Q'i'ij' I>! {;J +.:1.·.· L:· .li.'.llj: 1·J.11 ·l;'fl. [.'.1{J ;Jc4./.l o. r 1-,r'.v'.J J,.,h}:;I, :i=t -i-- ¾t-j J;;;J c.1-:1 ·kf '1'::1 
. v ri::>J~ ,Y f)-<; .d'~~-f:ll • • • A • ,),:... "' l::A l .. ,1U ···-J ·1,~l -UV:< .: .. :l:,. ·to,) .1 l ·T'.J ·1'··t /!:>,,,l'•i]'t. •·1 

l '.J T/J .- .-·r ,. 

[0056] N,· - l- h'tf/1<>< ;ttr; j () /3H~! •11-1: .}l: Ji'?' 1 ('1()1'1{1 N,· ... , !':{ hP -r ·i j • ,'./(-t{1' ... t1,-- li'il ~tf:lf-ll(.'l \•t.~); i'il ·?i\ /\ 
.. 7f✓ •s•L~.>.~.1:~1~, .. t~~-· • " _ _), •••::i~_,..:,'-.,:. ; ~J/:r:J, ..... : ...... ~:A£J,£~•s•s•s•'~•) -~:;,i ./ l' .t.~ Jt .. A.~•->-~ ... --U .. ;.t-J,> \. 

\\~48f:ib, }j:.JJ r1T t)}[Jftl Xltlt~1f rti,m_48f:i£j: ffJ .{[ Jl.'2 .Jk .\t'.::1t (HP , A. Flfii'(f~ Jf<,>f 0:) (J½-lmttt Wi(n 

:!~1 .... --~rl!, ViH::i%485a, W{Wti', iiJ I), jfilH !f;J tY!::M .... ,J:.ttffi1t'.!J$51 OffJ {l~IHW!YJ s.n :Yefti:hl '.%505:'1(:f'J 
t1iu-rti. :f'"48r>· fl:i. i:fiif'.ff:- .. .. Jn L,. ~~ .. , "-~~ ... ~~,-~--... ~-· 

[0058] 

hj t'j'f le)-'~-:! J}·1
• ~ 'J.lFJ 1,-t ..:-

[0059.] z~ HB 1z1 -~c ftr ... , r .. i:t 1t1,1

, ·t:r ,::; ·1 r1 til rd .t=u :}:r- 1.'J,; ..... r,f •Mi ,\r fil rln Jtl Jj\ • z;f: .1
1
r¾1 lw ') t oi) . tti- ..... , ,;if. 

,::::-- n•,'\ -~~•:J;,_. ·-· '--=1:J .. L.:L.""-,3~-!:L ... 1~• .\. .• 1 _ __j~·L,.,.1,.~r1 _ _,.,,. -~') f:h..},...,_., -·-· \ _ .. -1 .... ....•. '.{.._._ . d~J.._ ~ ')~ - ,.=-J:J _,_ 

.ff11 l":f5 ")" l (),, !'ff V 1. /j'. %1 • ')';:' rf.i 1 l • 7>r[ ·fF/J t.'l t/; t1rt1 ff[,·}'\ "1:: )f3-fAc ?'/.:1·!'1'(! ! . }:: if1'1· tfa ... , ·11f1'tt1 ::m ;-)·1 (Hi ilJT I ti: ) t ~~! ,._ . f.t i __ ),t 1- -· ••"\ 1 - ' ;j ~-- ·-·-• '~ I __ ,,. 1_.;.l,,._ .. .,., >'FJ. \ \ ... _~ ..... J.r. . -..I-.-. w l,~ ~-- _.,. .. :;.;, ........ ......:.;.;. l f.,, .. ,. .~A ~- .. 

1.'J,; • /1·· lf:il I· H~ IJ·+,. ·jr:i:: 'f:t,: .... , 1if 1\f:i /{·I~ s l O q (f{1 l!•·J X,}· ·ff/lll 1:j .. 1 (J<J· =k1: ·1'lil1j /J~ l>1 lc};: {tlijJ 11\ ..... '1ff: ·1·11J .,\1u::; ·1 () •:\ . ·li: r:•l i'i:: _ _,.,,_ .....•. , • .•.... ,.•\/,;•~ .>.~.-"l...- .,--.....,1 ~ ...... ~ -•l·'-~·'J•'T' .. •' .•,.., ~- •;r ,••"- _,.._,_ .. J....1 .. ""'-,.'t:~~••.••'T~ ;,;._.,,._ t f.,pl,. (._. • /) J ... , ... 

est Ei20,1 11Y1 :Hi }fi(t1cs1. :':;2o;z.ft:iJ in 11;:::JJ 1t11 ~flt1,, 
[0060] 

r1J t:J;@J.iftIJ ----- :r z:: fF n\tf:1 sts J& ,t:-: Hi l1U 1YJ M t:i., [!:!! Jt ,:ir tJ Y:i-1& }.fa· -• J:. t&ft~h ;;t fi 1 o,, .tr:.itN1th 
m, F, {i!U l:Ll,{[fJ85 iiJ U, fY. iifh=ii J:j\ .... , Yr rt [ti \¥f485a,, 
[0061] 

51 Obf}·:.J lJ :~1;- .... -~ rg f1! ??2.485a (Lt!J .. {J]J r,g .f/}485) 1-U<ti1 f'.(J m:+i (!''.] .. L ::'&. fflf , 1/:11lt, tn •. J[ ·/}j'{ Mi 
Ei 1 0 b i'(J Lj ?H ..• }i.£ {it:! {if;!} I Oa ft:j ii3 :)<'j fa/) ft j]J tJ J\ <fT l:t ?llft lh f./J'. 4,1:m !'It.I'/ Ht·:kj19 Hi r~ ,, .fr :;;j~ {Yu ?t fjili, 

[0062] 

HJ 
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··f;· :{;,{J;'?')fiflfJ 1-· J;::;·11i1·, 1r-;1--~1:~,:i';'J~Ht'~ {}ij ,+1 • ti'",; :. 1 • :l:1:.' 11·1ctr ;11,;;51_ c: ·1:iJ·t-i {iJ:hl: L,· Jj\ ..... 1•• ttfil1!1Y1tR 1.· M!fJ_clf 
0 :.J...-,;-"',,j"'--"--'. ·-.' . .. J .. ~ ·v ... t.~i ',. r .. ~ .I'~·.-•, . ..!-·,, t . ,/'J . .! .... l . .-.... .J ... ,. -· ',. 'I...) __ .I, t"""'••f--·-1 J .. -'1--1 .. .l .. L-""'-..••J.~, ........ - ~ ,- 1 rj 

tl M; :t:;: Hl FU !'!tr ,HM ,. 
[0063 •. l .-\fy ··{··· ,i{fs h',I, /:::! _!-,--;i- --~;:-(;;':;:~· ..... ,.--.;, 

Ei9(frff U,J!lt!iF}:JfuJfa{}.:(:r: m11\·ff~f:lJE ff\} fft-440 ,CS!, Ei20tJ }k?.H-····· J:. tt~Ht:~¥5 .1 Otn 1:h :.·.·-~ J:.ttf~!l! :t\ 
!:> i 5 I·· , I· rl:l i7 l¥l ~~, ·iiT ~'l Jf.; ft :il:.· :it •t 1 -. / 1: GfJ 1t] ,-J-., , -_;J--: il- 1

1 ··1·.+ I· 1ti !{1~ 1:t! ;/<. i:r<J ·•tt''. 1q1,r-'j: ::f·1·1· H'i,'i . f!It'i'fti" . '.fl 
-.. J,. ',. .. --· .. _., ......,J.,.L fJ .... JV'- .r ........... - .-~ , ... ~} ...._. , -. .. l~) ] t ... l . L . ... --~ k...- ~ .. t ... , _.,1:;,. ,--•- ,I: • • -· . .,. )- -· .- .• "'''' ., , - ._ .. , 

f}j VJ J;!:J jjJ tJ A~ m r 1kt . L iH lt\t Ffi ;~ i1T t:J Jl :ff ?i-f1j:1 
:{Ii .n i1 ,, 

[ooMJ ff>i~•fY!l?tb1lil1/tl'°11 • m -----t"8tkH}i'iiJh.~ 160, ?ft •./efJ:hf !WJ tn.:no, ?.i1 Ji. f'.@Si:t!Hi'i:iJ./lf340, 

[0065] 

J:::txmI, ?fi li L Jtif.i:ll.'.:\f;5.:14;fn Ztt)\ Lt&Mi/M546fiJ l:j Jl1 fl'f'f··q .u: J;fo t£~#~·h}i'i:ij Jl!530l:j ::;} :JMtt 
{~ill )l'£ - j • Jt /,1th lf r

1

• 1 c·• X:'i l Ni ... , I · ·!/; {1nh ,i1\u; l ~)- !'ji'r t- .c.J:: i°Jf]. 
l't~}'\.,:-,J ~•-•••-•J.,..-..,,H.,;..•.}•tt~'- • J,, • .. .-'f./••••""'w•.•-~1_.¥.,..,ij .. t\/,:Si.• .',. ~ J .... L~{'.'-.,~ ). ;; 

[oo66J :Nt ----· L 1'iii'.&~560, :¼l •. J:.11i Mt562, !'X1 ::: I: .. :ffi f:Q564::f11?.P1 f.111 J:. ::f!i" tQ56ffriJ U, JlrW·t? it 
ui /\ff'. t:% }l1-f1:iJ J'.U f) 5 0 k'..l :fr }j!j Ht f~rn. UL :: L +& Mi '.i~ :':i4 0, }ff 1m J:. 1}; ffl~1H& Ei 4 2 , u~ :Ii J:. Hf Ml )t '.3 4 4 W 
fr,,· ·1··'\-- I·· +,\ @111 -'Jt: ')·•·1 CO'.[~) !·· _::t~; 1:1'1··1· .. #Y .... , !·· ;'•,i· :.n . ,-] ,0 t·1 i'_fs •••• ]·· 1'·,j· Ji, . •1

1 
... .-l.~ •• /·:1·'.. / i \ \ . ?# : : i.. :,t 1"! fi .~:-=-1 f[l "i't, Dll 

_.,..,". . ... , 1>< ••P'- •.i~ l, :!\.Jf.-. ...... -ix....~•. • >1:J ...... J .... ·Ju r, f) > '\ /1'J ····• ..... , --~--· J ........ 1-..... .. "\"-·'-•II ".,;-3:J ..... .,, .. L ... .>-...:L ·J .... ., ,,_., ~- • i .>"i:J ,f'---, 

·NY:::: I· J. ;, i_.f\ ::::.t'1-=-! ,Pl N\ j}ll j·· •111 P_s!" ._::::.i;.:t;t1{1 !·· _::t~: 1·1'1--l ... --=1:J ..... ~ ...... ":.J ~· ... ~ .._, • • ~ _ .• ;>f-.1- ---~ ..... ·'l .. ~· -~ •~J\..J • ~•l 'J .. ·"'. tx.... ). . V 

[0067] ?HliJ:.l'!it:Q600, ;m/-:.:.J:. Mt!i (;k)i~ tb) , ~11 tJ:_::m·t:Q604lll :U\/'\J:. Mt~606 r1JtL fut M1 

'_?_/ ;·,j· 'N'X ·!··Nu,t?-· r?fi:ij /}5CJ()t: 1 ·'it .t; __ :1'1J:tct':,'\1111 h\ .... , (.. ;·,j" :n _p;_go. f!\ •. t·· \,j' JL.' ·0;\ :: !--\.nl 58.ci ';l;[l}:"\'i !)1.1 I·· 

.•-:.t ,--~ .. - .. 1-.J ...-.....,.~.--)" ..... -,.1 .•<-•'\ ~ '- __ ,J, ·••f. J._y,.J~_f:..,_.-'"1~ .. J .. ,---... - JL.,1... .. , l.-1v ····••~-... ·,j • ~_...-;af ..... ~ ...... ,,.'-.._---+ ->~ ~ ·"-, . ..'T..J- ---~ ..... , 

Mt6oo·riT U,(f:1\1 :./ffiJ .. LH~/&~ ¼1 Ji _L:{fS{tt600fiJ e.l Hi fr:CffitfI fY--fiMtt:~lif (i-0·fsttt6OO, 

[ 0068 J 'Ht I'.1 {f-filH:t:K 'tm.:i± 1:ir U, ·fil, f1\ Jt fV1 J:.1ti f'.£ ,, 
[0069] 

[0070] 

[0011) Vt:), Viti 7, !Y11 !) , V¾l 1 7~ I 8, Ffl 21 , F~<! 2:3 ;f:fl ft! :30 fr ti] Jii rn-x1· /)/ sv trn !¥1 !'is ttA ~A' il&l!X (n 
,):1! ilil f¾j !Z] 11 r;vi H---() !Z] 11. ··· ·1 'l 1¥l ·1 t'1 1¾l ·1 q. 1·¥j ?. ') 1¥j :),.,·1 ••· ') N Jr! l:·'.ij '11 ··· '1 '{ 1-t '\ij fl, NJ. ~-f fit, 'I·': i1'i'·1 f'i:1 r'.y'.i n J : ..... b ::-. ~ -~~- .. ~ r~1 l. (. ,. -~~·- ~ . , ....... L:--.~ , .... L:--.~ , ....... t::-. ---t .... ~ ... f.: ... ·-"'. ..._.,_ 1 - r.~:-. ,.. . . .... ..... _.1.., .Ji .• E n.r -· ._ .• ... ,~ i. ,. ~~:-.: L, J 
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[0073] 

[0074] 

Jl\J&fi" 1H .li?i-!::'¾l :mff1 i=Uifr\t!Y1 :fet IX fJil:fn Jt c[i tiJ U, ff:n\t:ff{t fitrr·tfil:J'11tici'19fl-litilf4!¥tJ£!:><:Ji.~-q tJ ?fit 
J/U:UrittAft {E /ikflt 1 oo L , 
[0075) <l:j ,t-'{ 1·-x·i ,,~, ·,:ii- l') .(<1 -j:.,: . .1,,'1•! b1·1 Vl -1'/--:n; ··1·~- -h'>;1•'1nt1 ,;:v ·i;_:- ·{:,· t,l~ --.. :-•--:- ·;'.L-~''\: ·l--- .,:·::. lrl >;\-, )"';: 'r;,i -h ··:.]· 

'T ... ~-~--r-.} ·;;~ .-:=1·t 1-·J i<, ~:n:_rt.,!.L;,:.,- t=H~ ... +=-- i::: ~ 1;-.. ( .. tJ .. -.!r:S' ... J' ··iiJ~\.\l, ~- J..:.L1 · =/:= "-1J·.,1J, l-~L;_:t,,_.Jfill:-•urt-' -~ iJ 

[0016] 1i\ ----- ··1-.;: lmtJ1iHi11: f-1,J t 5? iiJ. rJ -<=n tr1• J1lii1 r~~: 11+1 Ht 41,. /1: .J1l f't:f 1 rlo !·· {1{1 ti\ ----· r !Jifl 1P~ tNi ~'f' 1:i1 XK 
.,.-,-.i t,.•J, J ......... ,.. . T - ~ ..__. -·· \ L, .... J~·-· . )'", .J ;.c __ :; p., _._\_._ ... (, .~ .. -- . .;.\.. - '- , .. ··"' f ~ ,.;-1.... i P+J l:/"•., t ..... ,_,_.,. ...... , ...--r ...... 

122, Ut ---- F tllltt=h ff.} 1 :32lf.l tff -FtJmti.Htt¼ 142, iltL··: FH!ff flgt .:f-1J 1 '.34 l'iJ U, f,1:J-tf;/lliJ\Ff JfuJitfl:f:E 
n ,rfr ·1 fJ') j. (1{J! N\ ---- • i-; J,m}).;li;, f1;~, ,W· iii ;{,,: ·1 ? <'I - "iJ\ • -·,: . .: Njl]· !:ll J;l:, ·1 'l d Ji[] 1'1:\ • ··r:,.: J:rn1 t[? J,.if *-~1 t ,j.,j. ,, 
. .-c ..... ;'-.: ·'- \ .. ... i.~ .>1-., ----· 1· tY, 1 .. •- ... ·'l.......,,.•,-:1 ... f.:-., .. -~ -~- """'•"·----· t, \.....,,'J'f;.-..... ·'-- '" ... f _ .. .,-v•-----· tJJ i.: ... -....~•........, 1 •• •·..,~ •• -

[0077) iff 1.'J.. IF Ji,l'.sJt'\'c: I()(") l · I[? f.;t\· Nf ..... y,, {t_i;!. [! 1':''i I/ 1 'i{) [;) jW c'(. m - · i1i?. 1./-;:>'tt: Jr1 -;:n, .... l\!i' f;-f~ tr•:1; "iif 1.' 1 
~-., i-., : .. l. ·.: ~ <\.. • > ~--•-·-•.Ji/ .•~-~--:.."f...,, :::t~ r;.~...,_ll~-. :.J...,. ,•,.i....., • '-• ' .- '\ •1,:'>i',_ lJ.H. _.;,;,.~ • ► -t ~S:1 l::1 ) ~ ,••)-.J .... .,, -) ~ ) ~~ ::C '.f ' ,.J, ~ .• A 

[0078) 

[0079] 

:
1
_ 1·1··y,_ ·_)'.) .. ·1 .{1·.1-,~;_·;,; _Jl ··1-~· -·-·ft··;,H~'.v•.:s 1' 1 ·v, 1r-r ----· ··i-; ;,-1- Jf ·1 [l•_). "_Hf. ---- ··i-; ·-1- .,[ ·1 .-, 1 ·"·-~- ---- --,-- ·-J· .,[ •) i •) .,.i, "'"'- p·q ·-f-• '··J· -·r ... )t ... _. ... _. ± ·r ) _.:-·ti j J .; ;::.~,-• .t.•'-' t.A .l, .. .it:.r 1 • .. , ___ .J ~_,, -._J.._.., , ..;'f..- ----· 1 •• l~-- ,:J" _. -~t< ·"' 3-1} .:·:·:: .. r ..l:_~ ,:'}" _.i.-: ~ .:.:.. :fil -~~f~- l~~; ~ l~--~-

;;: ? 1• (l . P;it1i,'i"1· . ,,:.;- ,/rJrF wr t.' 1 -w 1·.J 1,t1 '.$: .i.t.. ··1 • t·-~l?; :.!Vi r-l; ., 
-.i....,. ..... .• -~·•"\ •• 1.....>I. ··--· ~ .,.A .... ~~---........ ---~ .... -•p ... t"L----·~-)1'\:.c'i,..._.,)<.i-

[0080] UJ U, tf ¼1 ----·M±:;W~}]J_~ ihJ n:~-160 L.ff;r}t1W~ -. f.'Stitnfi,iJ}lf 230 ~J_ till iltMt ----· f ;fli Mt 182, ¼1 
---~ F ;fj'f .i'.£ 184, ;m :_ f {J~i tt l 86 , :m rrn F :{jj" t:Q 188, :ti'S Ji f .{ff Ml202, i'A1 /::; F fo tt204 , tf; -t; F 1fj" 

H~222, ¼1 A F -fri tQ22.-i;fnZ1t ft f •MfQ226 ~:.l ltt\1----- F i:.tfL 192, A\ •. fitTL.t 94, Wt: :_ r-:: :HJL 
21 2 Tfl ui :rn "f i1 f L 21 4 " {E -1ctJ: :~t Bili WU r:tt , ilii .-.-.-.: fr1tl Ji& ff\] fZ 2 ;30 l'iJ u. J-j }.H • • ff~ t?d2 1\~J JE 1 6 O fr 
Jf:., 
[0081) 

[0082] 

J.2 
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[0083] 

[0084] 

[0085] 

[0086] 

.1.·J·.Vi·_:_t;; -i1i'i8f. IV')l ()J)Ji!:::!f;:e!J~ ,1/T)() .. X'.t ;-, ✓ •• :t.: .... -•--~ .... •.;...~...,,i;_}_ ,·t tr~1 .. ~-...,.:, ,_.1-r,1 .. 

[0087] 1itjfI:Jt}:320"iiT p,!, t(l,1°n lrtH r ¼1 ····-{'0,;%'~U~:J l OJ'l frttthV:1->IH~tt(!'iJH:ti-' Wu Yr.I' 1:\W tn:WX 

[0088] 

Wl;Wt :/Jf~ • ----tf:lti~h/I:11O* n-~11& L tfii ff1Wt -ffit~fft-fr'J Yti1Z1At1tifU Vfl :~ (:1~3i\ ) , 1:ir U, l!J fUJ\'.;il 
·':·'· l•,!3 ·x11 i!Kj ".Ii" lfr: 7'\1l·,1, ·,'-·•JJ-~).;/\ ,i.( l,,!, ?f:i -~-;\· .... , !((i:i f,'t- t;t ·110•!·11:1~1 Ji} !. ·r·iF (i~J 1<\ ···· Hh{t. mi )I, :ii: ··1~· }i"j'.l~J :/1''111':l·!j: :Utk1,,.}1. =-~- :>r;..:.'!t··. ~~-~-,-~! ,lti:1.:>< .. ->K.k~t'.i:-.~'J_:;•P· ,-......t~:-') ........ "'1... •• ~ • ,, ....... L~ .. ~i-~ --~1~ .. \.....>~.:; .•~--, .... :-....} .. _ . ., -~ .. t .... 

}@:32oct 1 (tJ l& J:. Hl'ffi'0;rpgf(:Jl~, !J 1t~§.;g J~1-· ••• tf~.fH:AU:310 1
l

1 iVJ 1\:'t: :r4imtl-:JI! 320'1 1 
i'f'.J l&J:. lf:ii(1S141mtt 

[0089] 

[0090] 

{·,,: ;i~- -fi.i,i ~11: Mi -f~i1 i:j:i • {ij :!~11;·./F rf.'; )l1j •ffj.; rl-:11V,1 ·f't' 1::-11" ii]" L.' I t!_ .. :{ii;; )_'l'i ••• , ·t1' i,i'i] Jq trr: :· --/11·' 1!.iJ ,h iYJ :fn 
..•. _;-. .l,.,jl_;, .... _,)~ _.J . ~-.J--) f----.•~-~---"' \ t -)· ~--·- .j _.A_ .• ~ ,J )·•·•.·~;] ...... _ .. ...,. ,1-- __ ;.-i- ......... .,,. •. l ·• .I' 

l·h fiiJ Lill N1!YJ L<:U!t, HrlB KF! ·1if L:J, .N, firfr 1YJJ11 ·r !T!i!YJ ····-NI: m11i\J frl:iil' rYJ:i'.tLL mii:fJ ·····Nf )£Wr 
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[0094] 

[0097) 

x_-_,i1[.._ .\.·.11
: •••• ,_Al :d'.}i\1itli!llj l • l~r.JM1l.!il1·~51J iij' r 1 {\} t;_rj~/f 11,; :: ·.}1· r;i} I·· ::?,!-_l:1tl'. 1.,,:r- 1r1:(1; ·;:1:1:_/J /';', .Al M;1_'uHi1'.I ;!:_#' tt1.lN ..,, J..~ ••~ -;._.;,;. :,i; • • V ,.__..,.J .t", .•, _A '-...,,.JOJI•• ••••~_,..,.,_,,,,,-.. I: ... c~/'• -•,•..f} \}, ~ __ :_{. ,p I.J ---- ............... , • V .......... ~. 

JU:k q L.:J, -G.+;:~ tr 141 :_ /f ri'-1J tt:Jtm1HrYft~ i): 1til''%i1. f'.l<J ?At·----· itJiuJL 9tJJf>Oa, i.+\ ·.·.·.·.: i·1Ji@ALfu:r3Ob ... 

[0099) %::t¼tFt:! 17/i~_!li 19, -1:E )~l~t:::m · ·1W:Htt.iri, tff ~'J,:!l>hx.faH·frJJtk~--JJiti: {L:3f'iO(fJ ,~ywftFf:! 
??f.:160" 
[0100] Jt f.t±ili, q W, ttrff ;:f!j rnn~·f4' VE :t24O(t0 [1J f\Jiu~fLJf>Olihl\{(j<J J:. :'.f.'f.WY-fl'}.;;11!•-f (1½.:U1f'fi 

tt :Jr· fil·:~t {{ (SEG) ]: 1~:AcM1&{frJ}JJ(.fti\iJtHL350ftJ 't tf: fi:1-¥! *J60,, !):;J.iH:, :>f .BfHi:1}~! '::~:),60 

i'i'Uf~. fl VB :t 3 90 , rt!, M' N-Mi FE :t :rn o ;HJUt ----- :5H fi~J !11 :t :3 7 o " tCdt:%iJ r. ·;t Wl fnJ , if: ·nJ t::J fm ·ft Jfu L 
%t 'f. \f ·H~1¥1 :~JHott1 L ffli ,, !>1¥JM:t8t* v~ '.~fJno, rt 1Hi':ftM1 !!i1 ?{t:rnolll41 ····-!5Lt 1if1!:¥1 Ji'f ;),70 iiJ tLJif 
r·Vi !:!:· :i,':J-, ··(:s' tit.hi::-l;{-1 ,i ('J(·• 
., ~X, t!,, !!J -iJ- • : lH :Cl."l ·1 ':>rt. l " 
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i\1iu 41 o+r11n for11 ;W-{42O,, 

[0106J Jtr-f1 iiJ l::.-l ff:, .r:&;;}z0Jl141 O!YJ ;>1~ltiJU50iiJ p,l !iRYt 1:iN1Mt ·····ii0:U'.lfL§1JJ50a, X:h j-;J:Uii+L 
.,.,. '')' '"'>f····••/ •v-··.·L-r;J· -, :r;-•N,••Tf]'' ·••C·r.L·r,ji·-· !''" -'•C··,LJ' "r1•··r···1·1.Jr'l'I·'•'' •v.··,Ll'/··r1 ::YUJ;')( t),}h '../lJ;(@_-J .:,,I :>i[)llc>i{l.t'lH'lfJJ:fitt .;fllJ\.:)0( IJJ'(iJJU-i .x, fh .. k~~l 1-:'...<.ht.A:.YI~!;rjJ,J ),j:fl, 

[0108] 

Jitf~.tJ:nI i'!lJ 1z:14ofr'0 1:.1k mi, 111 lt, tif u, .iFn~)k vii :ti4:10" :hJ:·t- i-1Ji~tJLJf>0 1l1 t111tn -rt! .111;ri:1A'i. 
[II ::~%·BO 1iJ lj 1:fJ .iLg\1 J)j .}iJ , .. 

[0109] %:: mtrt:120/~i:i.!li 22, i'.if u, rt NtJitf:lty:fHl'flJ };U3·10ft1 ilkfai )t4:30J:../Uhx,J;fa1\it1fi1::J2•i'flJ !Z 
·140, 
[0110] 

[O 111] 
·'F j,• '.-l-·1.'·''· .1..:1 __ , !>,:·i ... ,.L"f'" •••• ·-r· 1'··: , ... hi·• !"·F! 1-l, ·:·1· Pj ·i·' .~-,,,_ ..... ·1'···1·'·· 1-- ·rj'' 1·r· A;;,- /c .{,·,tr ·1·1· .... , ·! ,...,) i:01·1 ··H· -j-, .,:h:r:;·-J,,.!JJ.J},,L dftt:i>fr ..... .,J '1) 7.Jf ·1,11 , ,·.• 1•L,' l.l ~:. ,rl::.i~'i .:::· ... ) !'.lJ ...... i ';.,,J)t.3:_✓ ··r-.!-h ••••• : .• '; ... ! 'J;),.-s: r: .. • Jl;.- 1·r' 

e+::~ rrn ·-t ;(1 .i.11 :Yu tl1 •••• • /i" ;•:.-;xu.tJ::riJ tJ. }FJittr t1£J1:t-H1 -~ufr'a i½ t}.H··· • Jr [1 452:.t tlo,, t~ iM , tt nn NJ 
rn ;:,·J· 1 ~1 _::c~ r1n .:J:~ 111--

;11...:,,:.·. H_ t.•\ < l F~-.... -!....1-•'.:' 

[o 112] {• ..• ·.··.: ,,.•,1 °:,., t\·· 1-,·1,! +i '•''>f •••• Tf: r··, .i ;-- ,1 ·:--, i,l z·t· ;d, ·'{;,' .'··j·1f;:1, .f1/. r·\i::j ·:/," .-. ') , •• t,lj ii·· ·t:t r·,, 1 O(l-';1•, Y•· •••• r-.;;· 
J::_;:]\'1)1,1:;.1.;.,JfilYJ~Lr- ,.;;~;/ ..... , , .. l't,)·rlj >::, }L°1'1-r ... 'f·J.:....1r'.'.l'i.:tJ-<- :;;,'s;,)-,}1:1' ·1.::?,>?1l'i;;. .!f•J.~) ..... k:\ 

.htxI IJ:.f/J}ffil{Wl:J AliHt ft~}\ f :-trstt2241YJJ:.:&U!f' ll11lt. UJ u, -tf:41 •.jJ iiij J: . .f!ir& it: ·1-"Wt '. ·_)f n 
·1 •• ·j (.''",·'()·::·: .• fl ••• ,, 1:·'·,··• ·\·~r ..... :;:1: r··, -l ,··q ··j·, !'ji·r .'.-fl.,,,, •••••• ··1'"· 1-':-J f'l• it .J.,:l /;,,/ ''!ll /y.'-(• ....• :i:1: i·.·.·1 ,-'l·'·)· •.. -.,. ··.>- 1'i'.·i·1 .ir ' .. _ff_'i, ••• , ··.1'·1· 1;';1 
': ~)' ., r:l:1 ,::'.. iJ, i:1 J :J:: j..f, . I 1 .. 1 ,,;),:;._. ,_ - I '.J ii":i _1;H :::'.'. .... J ii ·rflJ_t 1\. ;,,!, t ·,.t.,H, ... ·'- -,-....... . ' ]., .... -P ....• ...• ", 

! .i.,,., rin .-,. •• /. ,. ·rs'/ '\~ .,,., ••••• ·,·1· 1--·1 l"' l f,,, •• ,.. '1 '• ··1r-o -J:!·1 ni· ····1· fil ·:r l'l·1 ··,·· ·!-'- ,,..Jj·/•p ·:;,· l• I I· -t.,, • •••• +· •·'··1 j·· +·'· f<c) 
.. :. J:f.( l,\d Lt~}!:;., Ji.JI. H::i . } ••... i :)·' ., !,'.'i rm , .i.,U..ll T'':1 At, il ~::A , 1 ' J i.:: !' H, , -,'l .,<'.i.i , I ti ~:), rl: 'J,L , /J 1n .. .1.« r;\; 

z.~\}=.Ji~Fff)¥t}fin£)11 ·::.:-}+ LJ-lfi4.,) 
[0 113] 

.l.•·.•L ~jJ l .. ' 1., ·1. .. ; if:.{tl1 '.·_t:t r.:: ?i1· ·/' .".i.li • .It~ !'jitj/:. ':\' ,i.;_llj· '.}lj'. r,tl /, . .i-:.'. ·•)' ') f~ 1'1<1 l?t. ir1:1'i'1· t,lg ? -sr!, f}; i :tl: '(? f,1'.-f,' .!), \..l . /'~.t E_\ !'1h,J\.. f )''-.....;J ,'......J,1L.1 ... n-.1 ... 1....._•.-o~ ,, ....... -~•),.i;.<"......., .. ,•lf-•~--~ ............. i.~.,.,.., 

[0114] "iiT l:;,l (E)'i]~Jt!: 1 OO!YJ :4\.::_1X. i1& I I I J:.mMZ ffi: ·:Jr n 456 ~), 1l ~l1; ?(1}t f 4i .t:!~22!3['.JfJ Lt£ 
mi•'.• !1:l22;i(Hl I· ····i--:tfL::Jr-r.14::;6, ?lt'ii'IJ, '.t't.qJJYJ}j]JIJt), _;FflH :rv:t,, 
[011sJ (:f J.Il};j'; Ztt -_ 1iliJtzN1. riJ ~:.l if P1r;@i'.t1W~ ·····IF!! 452 i'll m •. Jf ri ··l5·J/&\};ti:fJ1r~t!: Ehl:% 
J2fi tJ, .lf; /:ix?t\ • i'!lJ [ljJ{462, 1~¥ • ff\} 15J}H62·f{( ·T· ~\ ·ff~jJ: ltl m::n f}ff! (f/.?'l: i.+\ ....• )if!.i] L HJ ·~lrntui -
, ,, ',., '"ii ·"i·< , ':·j .... ,. I'! ,,,, ' J ,,-~- ,, •.• , !>cJ·, t ·' ") ,.,., ·'P ,,.~- r,1·1 ,·u u,;-1 ,:z·:• ')·"'f)•'lj h' ('<'11· '""' '"J ·;';P /' :(1< '1·· s '·,k 'xi tr:Yth:, :-.tLZ..i!J • ffj ~AJ.f-tlf!.::n::i ···'1!:l.J W/ b'.~.!,Nft."Q1 ···'ll•• 1J:.:ft:,: )f;;,) i, I,· ::'~1\U:iUJ' ••••• i'ils:n'"f;F ··-,;-l-,,,L,1 

:r: l~: )t<: ;t %': ti~ Ztt ••••• )f ri 4 5 2 JJJ: ~* rYJ11J~ 1:1: !¥.! :ct :J 2 5 " 

[o 116] Jiff ···~:Jf L.l 4fi4i'if U, tE 1~\ .. ·.·.·: )f ff.i] J: . ./f) J&?:'E;;l1·· ••• JT L.l 4fi2 c!t ffJ f:E tfa :~ }f ii'iJ J:. tft.LltA'!i ·~!~ 
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%': t}iitj Wt Vifl '.Jf :3 2 5 ~ 
[0117] rt F :z r[i, 141 • ffi}!l}f(462•1 1 ffJ Jj UL··:Jr [J 4Cj4;f(] WiffJ - • t-r&;!E J; i' 1'iJTJJtn:&:.:/.1UL··: 
nij [iij'f ij.f;.·1 • fJf: 1J~il l:tb . tr,,- .... ,fi:i( !~(]

1:t .cl 11 '.~ ,ti ['.!(J -,iJ' L') i1fi :1-J0 GJ~ll1)!,n}l-:!:'f\ ::li,: :1?r)rt' (i<J ~1)l\'14: pp~{!-'. 1'1'.J .J1'1TJ~1}1' )l!j r'.y'.i , ,.,...._ .±.,., ... ~--.... , ..... i t.J,.~,,_l_..__, J, ___ .,,l!,i.,,...,,. ___ ...... ~),':J....,1,.11·.t.f ... , .. -~~-'--~" , .. ,.1, .. ,1 ....•.. J,,,1-.....iA . ....,~l::..c .. __ ,..,,.,L,J 

1w ti ff'0 1;;J 1i1: ii'ii fft Ji\Z ff J mi -fflJ mi !'iJ ~~J J,it f1:; f.1 ui : :: fflJ im 4 6 6 " ?.H -ri:iJ Fm 4 (i 2 i+1 r'.fJ ,~i r ?ru :.·.·.·: niJ Ptt 
464.l'"J]i\::::1\ij 1iJ}466)".. f'HfJ Jt. 'Ctn ....• iWJ llJJt iiJ rJ. Mzli\:'!;;;:Ni ·····!'iij i~!Jt . .J62 ., up, Wt: ]\i_l !W,J66 iiJl:;J 
/1· f .. :1·· 1111 - ·;·,!( .\j!, h!, 1':clj ;:-r.. -1WP;l11 ,F-; '.) frf 11'; •• .- !'fi1 IJ/f' ,j fii1 i'1'<J t- -';} i'J"1f t'ri f}-;l L A/- t1'f1· ~) ! P1 1,1' /1: [lll • ,t, .\,i. T L ~ J.,.,, .-~-• .. ~1 ~~}J" -'-'---T~ .-fJ" .... .. ,... __ ..., - .t,.· ...... ~ ... t;.:-..::..t--.1,,.,_ I-•~-·-·L~·t\,.,~-- . _ _; ..... _,..,I\,,, .. ~--·•.: .-J\.. 

Y.t !iJ Ji\ • • • ., :FJ fil)t 46 2 :fn f:fo -. fi:ij Viil·:16 ,1 l'r-1 f .'{< ffi.fht*}t ffj_Hf{J f .:& m.r ,, 
[0118] 

[0 119] 

:!11 -.!5HN1h!470Lim·····.~r,gJJN480Zfi{1Jfi1&rHJ}j)J.~ Cl:::iiiH) ,. 
[0120] J{{f .HlXt::k::riJ l!J r!ln~ 11;: ;: ff1Ji;ij{ 466 i1J t:.l JAL~ f1t <J1h lE-480:)ti:$::#i}i:, )f:; [/~j Dt iiT r}, 
1rr&:i11 ···•11i]ittA90y 

[0121] 

[0122] 

[0123] 

[0124) 

[0125] 

[0126] 
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[O 127] 

[0128] 

[0129) 

[O 131] 

cs·1· w ,,:pl' I 'IV d~ ... ···1· C",)(") L'l ff ·\·~r '·· -['-(·· k,ll ,,v ,. 1 (·)=r1·11,,,. .... !- {•-?:· ~-; ( 'l'f ·--1 ;·· ·t· , .• lV .-l1 ~,,:,; .... l"'· ,·h f" z'· __ ,.,. 
ilt -~*;, y~ -;A ?i}}}}<.A.-~.... ~)_.. ::A .. :,Z.$f:,······· ~-J ... ~ 1!.~}~E.L~~t ~) . ··r }~i~ ...... ... L-t?)J\m ·-~~~tJ. ,_) ,:, ·:::t:)(.1rJ."x.; .:t.: ·••<+ -~J: ~t~ .,:L~· . ....... !:Jij ~ 

XE iiJ i:J,{CWJ -----}f U 452 ·, m -_ )f ll 45,1 lt11Wi.=~JF rJ 456[}:,J flQ!j{\t:J:.Jl;F\Z:f),i -. 11n titn, .f:EJi_::fij-i'tfi1)L 
F , Wt t 1:& t1~ )& fi 1 o tn ;:m ·.·.·.: J:. t& £tl1 :t,~ ri 1 ::; 1 1 1 ff 1 :hJ ·i' i:ff tJ ·t1 J?j· tri .·.·.·.: 1->n r·; tfl ;:(( ( A~ ;ii\ 1b > ,, 

[·0132·.1 /( ,i'c·{li!l'.d.'. ii11i WV rh l·:s f f:')1')fij" 1' 1 it: NY - ·;'.·,· 1l'.i] (.. ~If ·1'rtr !.-l -j"it -1·(r: ri:tj ..... ;k .:!!'-': h~ (i-(1 ?# ..... L!: r1,i - r .. ~ ... -- ...... i.':.i; .. A.;' .... _.;,),-•~ -r _t -"-..-L •~1 ... ~. ~>~f .... _.:-p----"".·" ... L.~- i .-·" :;, • ..,. ..... ~ . • J~ -~b.,..=-·p ·,:r u 

l::-l <'::JJ:ft----- -¥1: r,rr f-¥.l?BA85i,t f0J¥: ,,CSL 520fiJ l~ tKiu.1tf1::,~~H~l¥.I *240(Y:J L IW:1.t:!YJ tH Ji. Ht Ml l'X'.255 
l°}(J J:. Vt !iii W, -~J Jt rt!, Jt t& ,. 
[·0133·_1 /:,: ,i'c·1;,'.li!l'.d.'.·,i,i1~.i f.',fl r.l·.1. ti':'~ ... , (. f./((:tl! <:f'·::t::. 1· 0 iij· i,/ Jik ;::~, 1:W • :r1:, i•••l --'lr),l-' ·it. 1••1 f{;_fa'.:{ ·.1,;,';'f.1·,+t,J'i!I ;i"i 

- r .. ~ ... --4 ... J:.i;,..A.; _.. _ _;,)- 1 ~ l ... =-J,.. .. L .. l_:z. .. .,..~j~ .... ,> • ~...I, ,.,,.,..1t...._ . .-:t~r ....• .,. -<- ·, j) ...• ,- .... ,,.~-- .. ~ ...... u ........... ~ty,.,__ ·~•,.1i 

----- tf rh !JI :fet 4 85 '11 rtJ .:(:r: • • ·i' I}( :,y. !-0: ((1 ill· · ff rh !11 :t , Ji: Jl it: :r ilB ·.·.·.: #i iii !ii ::t '.3 or) !tu+ 0 Jfa: ti 
i'.kl'iHt:111 --·-.B:Jht l¾i '.~4813 1Jl rt) (f Fini/}( 'f\utrYJ ¼1 .... , ½': rg l:t1 '.~" 
[o 134) -·1;/F ./::r··,:.1·frii :_f;: iifh.i {,{ill rh , 1_'.l'l:. . . [, .tc.i~J.~ij1 '.<');: .'·i· 1 ('J ,:j·r i ! l -Ci). -l::f,- ~ti . 7iif .ftt1 N-' 1.·)·1 ()·11 J1,·1 ·f'."1,: .... l,ff: -1Fl1 t;:jz r)· l ()1, • 

.... .l.:.~f,1-,c:;.,v·~ t ... ·i ... s•L-~-~.~l~~ ... ~t7- . .i-- .. ~:IJJL::..1l., .. ;."fJ 'f..:.__.ifi,:V . .. (-;, ,:;"v .... ~.1-._.,.)1 H•H:. .. L. 

:1~1----- J.if N:i ?1~1310(). iiJ t::J {rtrt -----JJ :riJ J:.11 f!:!1 ~:.l tt:J1Hii'X1/\. i-:-- 1hi}Q:22<1(Y:1 L::& mi, wi: -.fut -f!ti1W51ob 

iiJ L;JJbJix,.:(r:?t\ ••••• ;kt Jrti \%f'i 1 Oat'f'.J tc::m :.·.·.: :.if ji'.iJ J: (ts *t!X~'{!!11Jrfl i'i0i'iHJ!iJ 11:£1,f'.JJt.,j}t!t~h m- • ji.[{lti{\jJ 

tJ, Jl .ff lii"f· {% fF ;j}( " 

[013sJ JJlKH-¥! :n, tfo --·- JJidn~XHil or:n m :Jili -fi!1iws1 0biiJ ~i 1T?.l\ ----- -~ i,g r¥t*•rn5-frJ/: ,. 
[ 0 136) :f1 Wt. • J:J& f~m 1Af i:il O tHi\ lj J~1 • ff rtt V¾l :fet 48 fi i'lS -M fI- tr;{;: fl~ FU i'i0 -M *4 WJ , !¾ • Jjt_, 

ltk'.!%51 O!YJ X41 -. Hf* t11151 Oh UJ P lg :Nt ----- -n: rt1, !¥.! '.:t485ft}t: , /,A ii'ii Ill fl: HVI rh =E~ ., 
[o 137] 'i'i'i • l • tt ;',,1}; ;=Nr; I (!ii]" L'l Ufr/J ')'.',;:· 1d·./t:.l,f,1li1j.1 -l-WJl F.tJ j;V,1'f{3 ti: -;fr .... --1,;- 1!1:I J-· !'f'.''1'~\ )\[.' .-J.i: ··i·~- ·,'1' ,1-i 

.>P ~•s•s•s .............. ,t.1-.-•.-. •.. L~-·. > ~.-"' -~ 1 •• •'.J"·.-....:t... .. •• l¼m~,·1fV ~~·/X.., i ... _;.;-fJ ..... ~./J ·i~-s•s•s•~ J-·r•◄ ~~HJ," 1.:. I .~>....._ r, 

Micron Ex. 1002, p. 517 
Micron v. YMTC 
IPR2025-00035



CN l 10:391248 A 

'l!::(fJ HHi=-U, 1&485 rt1 i'.t9 j:\<J> --·t-.ti1li=h t&ffJ :Ni485b !'1H~. Jt tf lt Ni3t~ii ~1> - '1'-·tH&1t t¼.!'flJtf& -tJr.h 
f?l::~%48511[}:.J L.'f-EffiIMJ(J<J L::C<Hfi. )A rfdJ:\rr.NlH f::rt1Pfff f(;[ y 

[0138·] f11·1'lll "2+1 rr •••• ,1, /c>\.• t -kit!'.,,&·,(, ···1 ("J!'fl-r .w,• ••••• z·J' '"'"'"r'""l ()' t-· M,• 1::,. d·· 1·,,·1 •l·, lQ"""A .. /:,-_ ·;'·i· • ;,. t'~:i ,) ti ,1 ► f:-J;;, :::J _i;J; • 1:. ·nc,.' ~ii:. ::<1\ :-.i _. 1 'J 9fL .... /.!f !'1' rnt) _ n---J _;;w • ,J' •·t1 -t )f¢<t,_<) · 1" r; : T 

rfl'UL:fr fhHH , t~l} r,g {&4 8 5 Dfl:J, iY H 1il tft ----- W 1:g Vil ~t-=185a, 

mr ,. 
[O 141] 

[o 143] ·:-r ! 'I ·.'i·· _,,,,.. I' !.>,({ !;f< >:::! <'.c;, F! r· ~-()I' I "f{, --~·~r ----- !-· -le:· 1,,-l-: , .. _, ') _,,,y ""' j-· -[;:· t,l': ['" i-' ') /:\\ ----· !.. --;-:· ,:,.(~ -- .-, :l_ 
1-1; t-:A 1: :: "A'1 / \.:::d ::¥ l;;-:; I t:>_J }:t:., ,),) o;:A /,,:<. th _ . ··l!J ~:)t~)tl\ , }°A', .......... , ·,iJ t)<, :)~)"-' , .:+, .:::'."_L. ··it.: t;:.;,;'.)t)'t 

:1,n -_N\ IJlj (.. :{fi' tn Fifi!:\ j. Jf-~ ii' ·zi\ :h ~~~"'; #M~ j/ j\il JV- 5 7 () • Y1·:. s:-1 iiT p I W:. ,rt ~if. -flt~ tt H X\ }1 4ii :}1 J;l i'iiJ I} 5-,'i") ·t >i~~--- .. .l.~ iJ,._.~ .... ~'- ----·· ....... :.'<._.,., .. .,_.,!,.-!......,,•.:~ ,, ___ , .J. ..... ..., ~ f .. •· .l .. " .. A.! .. • .. J<.i.~ .. l .-1 .-.....:_.,.._:.:-,,(,, .. , .. ...___._._~ .•--, - _-..-...... ~ t. 
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Three-dimensional memory and manufacturing method thereof 

Abstract 

The invention relates to the technical field of semiconductor manufacturing, 1n particular to a three-dimensional memory and a 
manufacturing method thereof. The three-dimensional memory comprises a substrate and a stacking structure located on the 

substrate, wherein the stacking structure comprises multiple layers of word lines sequentially arranged in the direction 
perpendicular to the substrate,the word lines comprise thickening parts protruding in the direction from the substrate to the 
stacking structure, and the thickening parts are located at the ends of the word lines; the ends of theword lines are connected 
with one ends of plugs, and the other ends of the plugs are used for being connected with an interconnection structure. 

According to the three-dimensional memory and the manufacturing method thereof, in the process that the ends of the word 
lines are connected with the plugs, word-line breakdown caused when the thicknesses of the word lines are over thin is avoided, 
and the manufacturing finished-product rate of the three-dimensional memory is increased. 
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JiJT~ tt ~ITT~~* 1JZflpFf; 
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1i~~a~~tlo 
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*~Nr~~-§'~*®ITT~~fil~ffi-fil,aftNr~~-§'~ITTffitlfil; 
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ITT JiJr:t1 ffi tl:fil :zz 00 ITT Ji ft W !Ji~ trS : 
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*~m~r~J1~~ITTru~:zzffiITTffitlfil~Mo 
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*~ill¥~r~:t1tt~ITT7:f~*~*~; 
ffl®ITT~~ffi~~fil~:t1*~~.~3~~:t1tt~ITT~:t1*~ITT~•m*~7:f~~~ 
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ff{ii:ff 7'13D NANDff{ii:ff o 
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ARM ii hITTff{ii:Htt* o [)ff 001A~JJl~tt*~JJ.)'~~~rITTCTF~3D NANDff{ii:ffITT $73\. 
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[0008] tt~; 
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~ITT~~fil'¥~,~J1'¥~A~ill~~:t1tt~ffiri'D*ii:~~ITT7:fri'D~lliITT~JJ$,~J1~ 
JJ$Nr~:t1'¥~ITT~$,~J1'¥~ITT~J1~$--'=3ffi~ITT~~Ji~,~J1ffi~ITTYi~~ffl 
r--'=3Ji3i~a~3itio 
coo10J 1Jt:l&ITT, Jiff:t1 '¥~~A~ JJ&i:?J>JITT '¥~*1t$, Jiff:t1t~ JJ$1irr Jiff:i1'¥~*1* 
z.__t; 
coo11J Jiff;i£t~JJ$ITT:ill~fill7]( f 7:f ri'D ~ lli r Jiff:t1 '¥~*1t$ITT:ill~i o 
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[0012] 1Jt:i&ITT '}i}r;t~~):iii:~a~ ~ ITT JiJr:t1'¥~~{Hlt~ r }i}r;t~~J1 ~ITT7JrPJ 1;&1jzflpff; 
[0013J ;t§4~ITTW3~ffi~tffilJiJr:t1 '¥~ ~, t13ili:JiJr:t1tt ~ITT JiJr:t1 '¥~ITT:ill~fdfr7-k f 7:f rPJ 
~~r~-fil~J1'¥~ITTm•,~~J1ffi~~filITT~J1'¥~~~ITTffi~illffi-7JrPJ*~· 
[ oo 14 J 1Jt:l& ITT , ;t§ 4~ ITT W3 ~ ffi 1/!\ tf fil JiJr:t1 '¥ ~ ~ , t13 ili:JiJr J1 tt ~ ITT JiJr:t1 '¥ ~ ITT :ill ~i ill 
7-kf7:frPJ~~r~J£~-fil~J1'¥~ITTm•,~~J1ffiM~filITT~J1'¥~~~ITTffi~illffi 
=7:fri'iJ}!p5LJ; 
[0015] JiJrj£ffi-7JrPJ ~JiJr:t1ffi=7:f ri'iJ _¥ i&JEffl 0 

coo 16J 1Jt:i&ITT, JiJT:i1i&JEm 7')90&. 

[0011J 1Jt:i&ITT, ~'ELt§: filfaJ ~~~ifil, tJDtftt§4~W3filJiJr:t1 '¥~z.JaJ. 
coo18J 1Jt:i&ITT ,JiJr:t1'¥~ITTtJ14'ELt§~. 
[0019] 1Jt:i&ITT, ji)T;i£- tit¥{ii:H 7']3D NANDtt{ii:H. 

[0020] 7'1 T fglPRL:i1i'J:iJ ~' *RS)j ~111j¾ T-5¥~ -ttt¥1ii:HITTtLlm7:ftt' 'ELtrS~Dr WJJJ: 
[0021] 111j¾-tt~; 
[0022] frJiJr:t1tt ~L%fflGtiii:~a~, JiJTJ1tiii:~a~'ELtrSill¥1L T JiJr:t1tt ~ITT7JrPJ 1;&1jzflp 
~ITT~Tfil'¥~,~J1'¥~A~ill~~J1tt~ffiri'iJ*ii:~~ITT7:frPJ~~ITT~W$,~J1~ 
W$Nr~:t1'¥~ITT~$,~J1'¥~ITT~J1~$~ffi~ITT-~~~,~J1ffi~ITT~-~ffl 
r ~1i~~a~~:ti. 
[ 0023 J 1Jt:l& ITT , frJiJr:t1 tt ~_t % fflG ti ii:~a ~ITTA ft W JJl'ELt§ : 
[0024 J % fflGtiii:fil, JiJTJ1tiii:fil'ELt§ill¥ 1L r JiJr:t1 tt ~ ITT 7f ri'iJ 5t ~ tiii: ITT fil faJ ~~~ifil~ 
~ttfil, JiJr:t1ttii:filITTtwW%fflG~-§' ~fr~a~, JiJr:t1-§' ~fr~a~'EL 13-~T fil-§' ~fr; 
coo25J ~~*1irr JiJr:t1-§' ~fr:zzOOITT JiJTJ£filfaJ ~~~tfil, ~ft1irr JiJr:t1-§'~frITT~ttfil; 
[0026] vU~~tl:filtJ14r~ftITTJiJr:t1~tl:fil:zzOO' j:~1JDJiJr:t1~tEfilfrftw$ITT Wit; 
coo21J ~~*JiJTJ1tiii:fil~ ITT~tl:fil, %fflG~~ IX~; 
coo28J tj;JE~~filrJiJr:t1~~ IX~, %fflGJiJr:t1'¥~. 
[ 0029] 1Jt:i&ITT ' ~ ~* {ir T Ji)T;i£-§' ~fr* 00 ITT JiJr:t1fil fa] ~~~ifil zfrT ~'ELtrS~□ r ti;; !JI: 
c 0030 J ~ ~* JiJr:t1 ~ tl:fil ITT tw $ , a ;t§ 4~ fil faJ ~~ ~ifil z faJ % fflG-[!!Ht ; 
[0031 J %fflGfilfaJ ~~~f;t,rf4 fil, JiJr:t1filfaJ ~~~f;t,rf4 fil ~d>tlJEfrJiJTJ1[!!] tt 179. 
[ 0032] 1Jt:i&ITT 'vu~~ tl:filtJ14 T ~ ft ITT JiJr:t1 ~ tl:fil * 00 ITT A {tW !Jf 'ELtrS: 
[ 0033] vu~~ tl:fil ;t,rf]j. T 8 ~ ft ITT~ tl:fil, fil fa] ~~~ifil 5¥□ fil fa]~~ ~f;t,rf]j. fil ITT JiJr:t1 '6' ~fr :ZZ 
00; 
[ 0034 J ~ ~* m5f~ r JiJr:t1-§' ~fr ITT{~~ ti :zz 00 ITT~ tl:fil ;t,t 14 . 
[0035J 1Jt:i&ITT, JiJTJ1tiii:~a~ ~ ITT JiJr:t1'¥~ill¥1L r JiJr:t1tt ~ITT7:f rPJ 1&1JZflpFf; 
coo36J ;t§4~ITTW3~ffi~tffilJiJr:t1 '¥~ ~, t13ili:JiJr:t1tt ~ITT JiJr:t1 '¥~ITT:ill~iill7-k f 7:f rPJ 
~~r~-fil~J1'¥~ITTm•,~~J1ffi~~filITT~J1'¥~~~ITTffi~illffi-7JrPJ*~· 
[0037] 1Jt:l& ITT ';t§ 4~ ITT W3 ~ffi{/!\tf fil Ji)T;i£ '¥ ~ ~ 't13ili:JiJr:t1 tt ~ ITT Ji)T;i£ '¥~ITT m~tm 
7-kf7:frPJ~~r~J£~-fil~J1'¥~ITTm•,~~J1ffiM~filITT~J1'¥~~~ITTffi~illffi 
=7:fri'iJ}!p5LJ; 
[0038] JiJrj£ffi-7JrPJ ~JiJr:t1ffi=7:f ri'iJ _¥ i&JEffl 0 

coo39J 1Jt:i&ITT, JiJT:i1i&JEm 7')90&. 
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[0040] 1Jt:i&ITT, JiJrJi- tit¥1ii:H 7']3D NANDf¥1ii:H o 
coo41J *RaJHI1j¾ITT - tit¥1ii:H 2z~tLlm7:ff!, iffitta'¥~ITTftw$i&lr.m § H ~1~ fPJ j:f 
~~~ITT7:ffPJ~lliITT~W$,~~a~~~J1'¥~ITT~J1~$~ffi~~~ITTtt~~.~¾ 
~7'J'¥~W&ttMffim~'¥~ITT*~'m~T-$t¥~:H~mITT~~$,fil~~7-$t¥ 
1it:Hr~ ITT ti:~~ 0 

1311 I!! i-~ a~ 
[0042] j)ff 00 lA~JJlili~tt*~:EJ.;t~~~rITTCTF 3D NANDt¥1ii:HITT$7J\.~a~JF~00; 
[0043] j)ff 00 lB~JJlili~tt*~~~,1[\~~rITTCTF 3D NANDt¥1ii:HITT$7J\.~a~JF~00; 
coo44J j)ff002~*R13jjJl1t~JJTh:7:frt:~ -tit¥1ii:HITT$7J\.~a~JF~00; 
coo45J j)ff 003~*RS)jJl1t~JJTh:7:frt: ~ -tit¥1ii:HITTtLlm7:ff1¥JiUiOO; 
[0046J j)ff 00 4A-4G~*R l3}j Jl1t~JJTh:7:f rt:~ - tit¥1ii:Hfr~ ~ tLlm~fr ~ITT ~00 00 o 

~{*~~~jj"~ 
[ 004 7] r 00 ~a if j)ff 00 x1 * R l3}j 111j¾ ITT - ti t¥1ii :H 2z ~ tLl m 7:f f! ITT Ji 1t ~ JJTh: 7J A 1~Jl w tffi 
i~ aJj 0 

coo4sJ *Jl1t~JJTh:7:f rt:111j¾ 7 ~5f~ - tit¥1ii:H, j)ff 00 2~*R aJj Jl1t~JJTh:7:frt: ~ - tit¥ 
1ii:HITT$7J\.~a~JF~00 o*Jl1t~JJTh:7JA ~ JifrJiITT -tit¥1ii:H, 1Jt:i&7'J3D NANDf¥1ii:H, £ 
1Jt:i&7'JCTF 3D NANDf¥1ii :Ho 
coo49J ~□ 00 2JifrJF, *Jl1t~JJTh:7:f rt:111j¾ITT - tit¥1ii:H, 'ELt§: H ~205¥□1:trr JifrJiH ~20 
_t ITT j:f ~~a~ 0 Jijf Jij:f ~~a~ 'EL tr5¥{Hlt~ T Jiff Ji H ~ 20 ITT 7J [PJ * 1JZflp 5U ITT ~T fil '¥ ~ 21 ' 
Jifr51'¥~21Jl~m § Jifrj£f1~20t~[PJ j:f~~a~ITT7JfPJ ~ lli ITTJ~W$212 ,Jijfj£j:~W$212{tr 
r JiJrJ1'¥~21 ITTtww, JiJrJ1'¥~21 ITTJiJrJ1tww~•~23ITT~tw~1i, JiJrJ1M~23ITT yj~tw 
fflr ~1i~~a~~tlo 
coo5oJ JiJrJi-tit¥1ii:H'E1t§$~¥145Ut!P:1ff ITT $~t¥1ii 1¥'-5G (00 ~ :5KJF lli) , Jifr5£t¥1i11¥'-
5G ffl f {1§ ,~, ITT t¥1ii o {t 7'J ~ ff {1§ ~$tu A~ ITT {ir~ (Bit Line) ~~~ff {1§ ~ iffittJiJrJiffi ~2 3{t 
$tu~;t§JSIIITT '¥~21, L;J, :f~tLl~ JifrJi '¥~21 ~ ~ti ITT t¥1ii 1¥'-5G~=&:l&im oJifrJi '¥~21 ITTtJ14 
7'J ~ ~ ;t,t 14 ' 1Jt:i&7'J ~ 0 

coo51J a*Jl1t~JJTh:7:frt: ~, iffitta'¥~ITTftw$i&lf.j:~W$, 111~ax1 JifrJ1'¥~21;lt!:ff 
~Llti L;J, ~JJlili~ ~ JifrJiffi ~23 ~ ~ti ITT ttfi ~ , ~ 7:f 00 EE r j:~ W $212 ITT i&lr. ~¾m~JifrJi 
'¥~21ITT*~, yj~7:foomr~1t 7 -tit¥1it:HtLlmIZ:ITTxi&,1J:r~JJliliJiJrJ1ffi~23~Jifr 
51'¥~21 ITT B!Pf~~tlo 
coo52J 1Jt:i&ITT, JifrJ1'¥~21~Ji~ W&MJ>JITT '¥~*1t$211, JiJrJij:~ W$212{:trr JifrJi 
*~*1t$211z_t; JiJrJij:~ W$212ITT:ill~tm7]( f 7:f [PJ ~ lli T JifrJi *~*1*$211 ITT:ill~i 0 

Ji1t*i~, Jifr51'¥~*1t$211 ITT W&1Jt:i&7'J15nm~35nm, JifrJ1'¥~*1t$211~JiJrJij:~W 
$212ITT ,~;tW&7'J20nm~60nmo 

c 0053 J ~ ~ , Jiff Ji'¥~* 1t $211 ~ Jiff Jij:~ W $ 212 ITT ;t,t 141Jt:l&7'1 ;t§ ~ ;t,t 14 , L;J, r~ 1tJifr5£ 
- ti t¥1ii :HITT tLlmI z:; 0 iffitt~~ JiJrJij:~ w $212 ITT m~tm7]( f 7J [PJ ~ lli T JifrJi '¥ ~* 1t $ 
211 ITT:ill~i, j:~j(T 'eJ:~ fil'¥~21ITT!f1t*&, ;lt!:ffij:~j( 7 JifrJ1'¥~21 fflr~LltiITTiT o ffi 
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II ' ~ 1[£ T x11ixilt ' * - t'711 r,5J T - ti t¥1ii :ff ITT j-:_r ~jc $ 5¥0 P>G rfb $ 0 

coo54J 1Jt:i&ITT, JiJT:t£- tit¥1ii:ff~~t§filfaJ ~~~ffil22, tlJEfrt§4~W3 filJiJTJ1'¥~21zJaJ o 
ep Ji)r:t£tiii:~a ~ 83 Ji)r;t£ '¥ ~ 21-'=5 fil fa] ~~~ifil 22¥{Hlt~ T Ji)r;t£ H ~ 20 ITT 7J rPJ jt ~ ti ii:~ P>G 0 

Ji)r:t£ti ii: ~a~ ITT ti ii: fil tf PT ~ ~ 3 2 fil , 6 4 fil mz ~ ~ 1te.fil tf , * ~9I ~ tt* A in PT ~ tlz fhS ~ ~}[\ 
rm~Jt!:ffi&AEo -~*i,£, tiii:filtf~g;, JiJTJ1-tit¥1ii:ffITT~fflG&~r,5J o 
c oo55J JiJT:t1ti ii: ~a~ ITT t#Hflrn~ P>G ~ ~fri't ~a~ , Jift:t£~fr i't ~a~~ 1i~-=t fil~fr i't O aJiJT:t1ti 
ii:~a ~ ~ , t§ 4~ ITT - fil fil ~~~tfil 221=5 - fil'¥ ~ 2 HiifflG -~~~~11 * ~ fil x1 0 JiJT:t1~fr1t ~a~~ 
trS¥{Hlt~ r JiJTJ1 H ~ 2 o ITT 7:f rPJ flp 5U ITT~ -=f fil ~fr i'J , 4ij fil ~fr i'J A~ - ~~~~ii'¥~ fil x1 mz $ 
~~~~ii'¥~ fil x1 , ll r fil ~fr i'J ~ ITT~~ ~ii'¥~ fil x1 ill 7-k f 7:f rPJ ~ tB r _t fil ~fr i'J ~ ITT~~ ~ii 
'¥ ~ fil x1 o ;t§ 4~ ~fr i'J z faJ im tt 83 ~~ ~f ;t,t 14 ~ fflG ITT{~~ ti 2 4 ;t§ Ji~~ ~ o JiJTJ1 {~~ ti 2 4 ~ ffl r 3t ti 
Ji)r;t£t~ JJ $212~ tB T Ji)r;t£ *~* 1t $211 ITT $73\.' ~ at~JJJU§4~~fri'Jzfa] ITT~ tH~~i 0 

[0056] 7'J T ~JJ)l~~'¥~-'=51ir~ITT1Hl' _§.JM:%t§4~ffi~zfa] ITT~ f§~-=ftJt' 1Jt:i&ITT 'Ji)T 
J£tiii:~a ~~ITT JiJTJ1 '¥ ~ 2 U{Hlt~ r JiJTJ1 H ~20 ITT 7:f rPJ f& 1JZflp Ff; ;t§ 4~ ITT W3 ~ ffi ~tf fil JiJT 
J1'¥~21 ~, t13ili:Jife:t1H ~20ITTJiJT:t1'¥~21ITT:ill~iill7-k f 7:frPJ ~ t±:!r Yi-filJiJTJ1'¥~21 
ITT:ill~i, -'=5 JiJTJ1ffi~tffilITT Jife:t1 '¥~21 Ji1iITTffi~illffi-1f ri'iJ flp5LJ o 
coo51J £ 1Jt:i&ITT, ;t§4~ITTW3~ffi1/!\tffil Jife:t1 '¥~21 ~, t13ili:Jife:t1H ~20ITT Jife:t1 '¥~21 
ITT:ill~iill7-k f 7:f rPJ ~ tB r JiJTJ£Yi-filJiJTJ1'¥~21 ITT:ill~i, -'=5 JiJTJ1ffi1/!\tffilITT JiJTJ1'¥~21;i 
~ITTffi~illffi=1fri'iJ*~;~;t£ffi-1fri'iJ-'=5~:t1ffi=1fri'iJ¥i&AEmoT'JT•*~LtITT~& 
7)\.JJ,J-'=5 t§4~W3 fil'¥~3i:riITTffi~zfaJ ITT t§Ji -=t1Jt, 1Jt:l&ITT, JiJT:t£i&JEm 7')9ott o 
coo5sJ A1t*i,£, -'=J{ij-JiJTJ1ffi~tffilITT Jife:t1 '¥~3!:riITTffi~t?J-'=5 Jife:t1H ~20¥1L, -'=5 
$~ JiJTJ1ffi~tffilITT Jife:t1 '¥~3!:riITT $~ffi~fr-'=5 Jife:t1H ~20fff ITT f 00 P9 illffi-1f ri'iJ 
M 1$; -'=5 {ij-JiJTJ1ffi1/!\tf fil ITT JiJTJ1 '¥ ~ 3!:ri ITT ffi ~ill t?J-'=5 JiJTJ1 H ~20¥ 1L, -'=5 $ ~ JiJTJ1ffi 
11!\tffil ITT JiJTJ1 '¥~3!:ri ITT $~;Ji ~ft-'=5 JiJTJ1 H ~20f ff ITT f 00 P9 illffi =1f ri'iJ M 1$ o JiJTJ1ffi 
-1fri'iJ-'=5~:t1ffi=1fri'iJ¥i&JEm,~JM:%x1ffl®fil'¥~z~ITT~~-=ffto 
[0059J 7'J T 1g1pR_t:t1fJ:iJ ~, *A1t~JJTh:7:frt:~:rt1j¾ T-5¥~ - tit¥1ii:ffITT tLlm1ftt, [)ff 00 3 
~* R l3}j A 1t ~ JJTh: 7:f rt:~ - ti t¥1ii :ff ITT tLl m 1f f! ¥Jitfi 00 , [)ff 00 4A-4G~* R l3}j A 1t~ JJTh: 7:f 
rt:~-$t¥~:Ha~~~m~~ITTaOOOO,*A~~JJTh:7:frt:%fflGITT-$t¥~:ffITT~~~fil 
00 2 o *A1t~JJTh:7:frt:JiJTJ1ITT - tit¥1ii:ff1Jt:i&T'J3D NANDf¥1ii:ff o ~O 00 3, 4A-4GJiJTJF, *A1t 
~JJTh:1frt:m~ITT-$t¥~:HITT~m1f~,~m~rW~= 
[ 0060 J W JJJ S 3 1 , ti 1j¾ - H ~ 2 0 o Ji)r ;t£ H ~ 2 0 PT ~ ~ S i H ~ , Ge H ~ , Si Ge H ~ , SO I 
(Silicon On Insulator,~~~f1t_tli)mzGOI (Germanium On Insulator,~~~f1t_tif)~o 
a*A1t~JJTh:1frt: ~, JiJT:t1t1~201Jt:l&T'JliH~, fflrxtia~_tITT:ff1tf:~a~ 0 

[0061] WJJJS32, frJiJTJ1H ~20L%fflGtiii:~a~, Ji)r:t£tiii:~a~~trSill¥1L T JiJTJ1H ~20 
ITT7:f rPJ 1&1JZflp5LJ ITT~-=f fil'¥~21, Jife:t1'¥~21A~ill § Jife:t1H ~201~ ri'iJ tiii:~a~ITT7:f rPJ ~ 
tB ITT t~ JJw212, Jife:t1t~ JJ w2121irr Jift:t1 '¥~21 ITTtww, Jift:t1 '¥~21 ITT JiJT:t1twW-'=DM~23 
ITT-tw 3!:ri , Jift:t1M ~ 2 3 ITT yj -tw m r -'=5 Ji Ji~a ~ 3!:ri 0 

[0062J A1t*i,£, frJiJTJ1H ~20_t%fflGtiii:~a~ITT A1tWJJl~t§: 
[ 0063 J ~o 00 4AJiJT JF , % fflG ti ii: fil , Jife:t£ti ii: fil ~ trSill ¥ 1L r JiJTJ1 H ~ 2 o ITT 7J rPJ 5t ~ ti ii: 
ITT fil faJ ~~ ~t fil 2 21=5 ~ tt fil 41 , Jife:t1ti ii: fil ITT tw w % p)G ~-§' ~fr ~a~ , Jift:t£-§' ~fr ~a~~ 13-~ -=t 
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fil'El' ~fr 0 

[oo64J frJiJr;1~~):iii:fil~, ;t§4~ITT~ filfil~~~tfil221=5~ fil~tl:fil4HiifflG~~~il~tl:filx1 o?JT 
J1 '6' ~fr~a ~ 'e1t§m¥ HT Ji)T;i£ f1 ~20 ITT 1J rPJ j:f ii: ITT ~T fil '6' ~fr, 'eJ: fil '6' ~fr Ji~ ~~~~~ii 
~ tt fil x1 mz g; ~~~ ~11 ~ tt fil x1 , ll r fil 'El ~fr~ ITT~~ ~11 ~ ttfil x1 m * f 1s ri'iJ ~ tB r _t fil 'El 
~fr~ ITT ~~~ii~ tl:fil x1 o JiJr:t1fil faJ ~~~ifil 2 2 ITT ;t,r14 PT L::JJi 10 7G ~~ -=t• 1t tm , JiJr:t1 ~ tl:fil41 ITT 
t,t14 PT~ ~10 ::;;r-~~ rffl 1i1m 0 

[0065] ~□ 00 4D JiJTJF, ~~*{trr JiJr:t1'6' ~fr* OOITT JiJr:t1filfa] ~~~ffil22, ~ft{trr JiJr;t£ 'El ~fr ITT 
~ ti: fil 41 o ~ ~ , ~~*{tr r JiJr:t1 'El' ~fr :zz 00 ITT JiJr J1fil faJ ~~ ~i fil 2 2 ITT Ji ft 1J ft , PT ~ ~ f1rE ft ~u 
ti, m PT~ ~-=tft~uti 0 

[ 0066] ~□ 00 4F JiJTJF , ml~~ tl:fil ;t,t 14 r ~ ft ITT JiJr:t1 ~ ti: fil41 :zz 00 , j:~ 1Jo JiJr:t1 ~ ti: fil41 fr 
ftw$ITTJJ&o~~, PT~*ffl1t"I=~t§ml~-1m:EJ.~t§ml~mz~-=f filml~~1Jftml~~tl:fil 
;t,r14 r ~ ft ITT JiJr:t1 ~ tl:fil41 :zz 00 o 
[0067] *WJJfml~ITT~tl:filtJ14 fflr%fflGJ§tiITTJ~ JJ$212 'Ji)r ~ 'ml~ITT~tl:filtJ14ITT 
Jl{tJJ&7G 1rtt:::k, =& IJ!U¾mfflGJiJr;t£ '¥~ITT !rf{t~ii {HITTJ~A, ~O[nj ~ {§~ITT 1t$tu; ml~ITT~ 
tl:filtJ14ITT Jl1tJJ&m7G 1rtt1J\, =& IJ!U ::;;r-~~~~~ITT !DJ ltJiJr:t1 '¥~ ITTm~ o 1!1 llt, 1Jt:i&ITT, m 
l~ITT~tl:filtJ14ITT JJ&7'J5nm~2snm; ml~~tl:filtJ14zJ§, JiJr:t1~tl:fil41frftw$ITT ,g,JJ[jt 
7']20nm~60nmo 

coo6sJ ~~*JiJrJ1j:fii:fil~ ITT~tl:fil, %fflG~~ IX~o 
[0069] ~D004GJiJTJF, j:j;JE~ ~filr JiJr;t£~~ IX~, %fflGJiJr;t£ '¥~2L ~~, JiJr;t£ ~ ~filITT 
tJ14{Jt:i&7'J~ 0 

[0010J 7'J T 7Gr'1~ffi~ITT{trlr., ~~~~ti{f ffl:EJJl~ITT I Z:iT D Jt!:ffffi~f1JmITT~Uti, {Jt 
:i&ITT, ~ ~* {irr Ji)T;i£ '6' ~fr* 00 ITT JiJr:t1fil fa] ~~~ffil22ZlW~'ELtrS~□ r W JJJ: 
[0071] a)~□ 00 4B JiJTJF, ~~*JiJr:t1~tl:fil41 ITT ftw$, frt§4~filfa] ~~~ffil22ZfaJ %fflG~[!J_] tt 
43 o?JrJ1[!JJtl43ITT *&L*~9i~tt*Aln PT ~tlztlis~~}[\ rm ~Jt!:ffi&lr., JiJrJ1[!JJtl43ITT1*&D 
1Jt:l& 7'1 lo 1:5 ~ x1 m ITT JiJT J1 ~ ti: fil 41 ITT JJ J3t ;t§ ~ , ~ :ltt ~ W 11 r,5J JiJr J1 - tit¥ {ii :ff ITT ~ "¥= ti: 

[0072] b) ~□ 004CJiJTJF, %fflGfilfa] ~~~f;tJ14 fil, Ji)r;t£filfa] ~~~f;tJ14 fil ~yj:JtJEfrJiJr;t£[!J_] ti 
43 P9 o ep iffittfrJiJrJ1[!JJ tl43 P9 ml~~~~f;t,r14%fflGfilfaJ ~~~ifil o7'1 T JM:%~ fil'¥~zfaJ ITT {1§ 

~ -=f 1Jt , {Jt :i& ITT , JiJr J1fil faJ ~~ ~i ;t,t 14 fil j:Jt fE fr JiJT J1[!JJtt43 P9 ~ JJz JiJT J1 'El' ~fr :zz 00 , % fflG i~u Ji 
240 

[ 0013 J {Jt:i&ITT , ml~~ tl:filtJ14 r ~ ft ITT JiJr:t1 ~ tl:fil :zz 00 ITT Ji 1tti7 !Jf 'e1t§: 
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VERTICAL SEMICONDUCTOR DEVICE 

Abstract 

Provided is a vertical semiconductor device, which includes a plurality of interlayer insulating !ayer patterns spaced apart from 
each other on a substrate and stacked in a vertical direction; a plurality of conductive !ayer patterns arranged between the 
interlayer insulating layer patterns and each having a rounded end, wherein at !east one of the conductive layer patterns is 
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11 . tlHJJ5 tJZ.lU ~ * 10 JiJr:t1 Ef'Hlt~ ~ ~ 1t~li'. , ~ ~ , 
Ji)T;i£$~~ ~filOO~~*~' * :iz1Al~mz:1:tl?.:lztrl~ 0 

12 . tlHJJ5 tJZ.lU ~ 3K 10 JiJr:t1Ef'Hlt~ ~ ~1t~li'., ~ ~ , 
~~8~W~W*ITT-~~~-~~ffl~o 
13. tlHJJ5tJZ.lU~3KlOJiJr:t1ITT¥1L~~1t~lr., ~~, 

2/21Jr 

JiJr:t1$~~ ~filOO~Jl~~fri'JITT%rt:, ~ ~, !lJ11~~ ~filOO~a¥1L7:f ri'D _t]fe~~~ 
fil, ~ ~ fil 00 ~ ITT 7-k f N:lt~1~~ 1J\ o 

14. tlHJJ5tJZ.lU~3KlOJiJr:t1ITT¥1L~~1t~lr., ~~, 
1Hl!X%fflGfr1¥'-5G:tk:IX ITT-{~~, ~-filmz~rll_to 
15. tlHJJ5tJZ.lU~3KlOJiJr:t1ITT¥1L~~1t~lr., ~~, 
~~fil~ffi-filOO~~~mM~~ffl®ITT~~filOO~ITT-~~~ITT~$o 
16. -5f~¥1L~~1t~lr., JiJT;i£¥1[~~1t~li'.titiJm7'J~1[£~ ~filOO~z.Ja] ITT*}H~ 

ITTPT~~tl:, JiJr:t1¥1L~~1t~li'.~t§: 
$~~~filOO~,fr~~_t~¥1L~fiJ*~'#Hft¥1L7:fri'D_t~ttfil~ffi-filOO~ 

1Eult l'aJ ~~ 3f ; ~ JJz 
g;~~M-~,~~~M-~~fflmITT~~filOO~ITTm•~ITTW~IX~M, 
~~ .~~;t§$ITT~~fil00~ITT-twti1i~~ o 
17. tlHJJ5tJZ.tu~*16JiJr:t1ITT ¥1L~~1t~li'., ~~, ~~ filfaJ~~~ifilOO~Jl~ 1'At§4~ITT 

~~filOO~ITTm~t~~tITT~$o 
1 s. tlz1m txtu ~ * 1 7 JiJr:t1ITT ¥ 1L ~ ~1t~li'., ~ ~ , JiJTJ£$~ ~ ~ fil oo ~Ji~~fri't ITT% 

rt:,~~, !lJ11~~~filOO~a¥1L7:f ri'D_l1fe~~~fil, ~~fil00~ITT7-k fN'.&~1~~ 1J\ o 
19. tlz1JJ5tJZ.lU~3Kl 7 JiJT:i1ITT¥1L~~1t~li'., ~~ ,JiJT:i1$~~~fil00~~'¥~, $ :l& 

1l~mz:l:t1?.:l&1l~ o 
20. tlz1JJ5tJZ.lU~3Kl 7 JiJr:t1ITT¥1L~~1t~lr., ~~ .~~W~IXJl~ti1i~~ ITTW3ftw o 
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[0001] *$ m~.5Kr2016~12 Jj 14 B frl"500 ~oiRrtJZ.!iDtl5tITT~ 10-2016-0170416~ f"5 
00 ~tu $mITTtJZ.:ful, i~f"500 ~tu $mITT03f 179 ~iffitt 51 J=l=l~W'EL 13-rllto 

11#~:m:1:i 
cooo2J *RS)j~Jt!H& ,&-5f~~~1t~li'., £Jl1t:1:tl!,1±/; ,&-5f~¥1L~~1t~li'.o 

::11::..§2.-l:±-,l,i 
~ ffl.DVI'-

[ 0003 J fr 1:51-J~ ITT :zz 00 ¥ 1L ITT 7f ri'D _t :l:i ii:~ t¥ 1ii :H 1¥'-5G ITT ¥ 1L ~ ~ 1t ~li'. PT ~ 'EL 1§ Ji 
~~~,3!~~~:imtt~'E1mfr~~tf~:ff1¥'-5G~ITT~~fil00~1:5~Mffi~~M*%~, 
~~~~~~~~~~~~~tf~:ffJ¥lJGo~~~~~~J'[8~~~~~-~,~~*~ 

fr~~¥1L~*ii:ITT~~filOO~_t1=5~Mffi~%~Ji~~~o 

£a~IAJ~ 
[ 0004 J * 0 3f 111j¾ T - 5¥~ ~~ ~ ~ ~ :1:tl! fr~~¥ 1L:l:tl! :l:i ii: ITT~~ fil 00 ~ _t 1=5 tltE!l ffi ~ % 
~3iti~~ITT¥1L~~1t~li'.o 
cooo5J tlHJJ5±3:]!Jafi1ITT ±~ITTJFiJU~~iJLlITT-7:fOO, 111j¾ T -5¥~¥1L~~1t~li'., JiJT:i1 
¥ 1L ~ ~1t~li'. 'ELt§: $~ fil faJ ~~~ifil 00 ~, fr~~_t 1illt faJ ~~ 3T:3tfr¥ H 7:f ri'D _t ii:1:tii:; 
g; ~~~moo~,~ lr. fr g; ~ m faJ ~~ ~tm oo ~zJaJ , * 1l ~~~~moo ~Ji~ 1iu II ITT tww , 
~~,g;~~~moo~~ITT~&-~~~moo~~~m~M~~m~ffi•moo~ITT-~ru 
mM~lli:3fll'ELmW~~,W~~'ELm~~m~M~&-~~~filOO~ITT:zzOO~lliITT8~ 
w ~ w 7)\. ; _t m faJ ~~ ~t m , q1 ~m faJ ~~ ~tm oo ~lo~~ moo~ ; :f'itEll ffi ~ , ii~ m~ ~ J!_t 
fil~ffi•fil~l:5~&-~~~fil00~ITT8~W~W*~Mo 
cooo6J tlHJJ5Yi-JF1JU~~iYLl, 111j¾ T-5¥~¥1L~~1t~li'.,JiJT:i1¥1L~~1t~li'.'ELt§: ¥ 
1L~~.~~m~~r1¥'-5G~~ITT~~_tfr¥1L7fri'D_t~lli*ll'E1m~mm;$~~~m 
OO~,~~m~fr~~¥1L~~ITT~~M~~3i~~~,:3tllfr¥1L7:fri'D_t:imttfil~ffi­
filOO~~llt~~3fITT~~~*ii:;$~~Mffi~,~~~Mffi~l:5~~~filITT~~filOO~ 
ITT:ill~i ITT w~ ~ tltE!l, ~ ~ , ~~ ~ ~ fil 00 ~ ITT-twii 1iLl Ii , w~ ~ 'ELtrS ,A,A ~~ ~ ~ fil 00 ~ 
ITT :zz 00 ~ lli ITT 8 ~W~$7J\. o 
[0001J tlztJJ5Yi-JF1JU~~iYLl, 111j¾ T-5¥~¥1L~~1t~li'.,JiJT:i1¥1L~~1t~li'.'ELt§: $ 

~~~moo~,fr~~_t~¥1L~~*1i:,*fr¥1L7fri'D_t:imttm~ffi•moo~~llt~~ 
3f; $ ~titEllffi ~, ~~titEllffi ~1:5 ;t§ m ITT~~ fil 00 ~ ITT m~t~ ITT w~ ~ tltE!l, ~ ~ , ~~ 
t§ m ITT~~ moo~ ITT-tw ii 1iu 11 0 

1311 I!! i-~ a~ 
[0008] iffittrOO~aifj)ff 00 ITTvMffiffl:t1~~£ilH!:1:tl!:EJ.t~JFiJU~~iJU, frj){f 00 ~: 
[ooo9J 00 l~tlz:f'JJ5JFiJU~~iJLlITT ¥1L~~1t~lr.ITTt¥1ii:ff1¥'-5Gl45U ITT~~~~g~oo; 
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[ oo 1 o J 00 2 ~ tlHJJ5 JF iYLl ~ JJTh: iJLl ITT¥ 1L ~ ~ 1t~li'. ITT m 00 ; 
coo11J 003~tlztJJ5JFiJU~JJTh:iJLlITT¥1i~~1t~lr.ITTfffi00; 
[0012J 004A~004C~00 3ITT J¥l 5G[i$5U IX~ ITT 1¥L 5G:tk:1~)¥o3lHilX ITT :1ff lr.ITT f 0000; 
[ oo 13 J 00 5 ~ tlz 1Ji5 JF iYLl ~ JJTh: iJLl ITT¥ 1L ~ ~ 1t~li'. ITT JlHl IX ITT ftD :i'flHfLl fl 00 ; 
coo 14 J 00 6A~ 00 6F ~JF tB tLlmOO SITT ¥1L ~~1t~li'.ITT JlHl IX ITT 7:ff!ITT fiD :i'flHfLlflOO ; 
[ oo 15J 00 7 ~ tlz 1Ji5 JF iYLl ~ JJTh: iJLl ITT¥ 1L ~ ~ 1t~li'. ITT JlHl IX ITT ftD :i'flHfLl fl 00 ; 
[ oo 16 J 00 s ~ tlz 1Ji5 JF iYLl ~ JJTh: iJLl ITT¥ 1L ~ ~ 1t~li'. ITT JlHl IX ITT ftD :i'flHfLl fl 00 ; 
[0011J 009A~009G~JFt±:! tLlm007ITT ¥1L~~1t~lr.ITT1HilX ITT7:ff!ITT faD:i'f!HfLlflOO; 
[001sJ 001o~;J;lz1JJ5JFiJU~JJTh:iJUITT ¥1i~~1t~li'.ITT ftDWJ!flOO; 
[0019] 0011~00 lOITT fiDWJJJCkOO; ~lz 

[0020] 0012~moo lOITT~A-A' ~~ITTtlztJJ5JFiJU~JJTh:iJUITT ¥1i~~1t~li'.ITT _m~ llftD$ 
ITT tfU fl 00 o 

~1*~~~jj"~ 

coo21J JJlfr~~frr x ~~~~[)ft 00 £fE73\.:l:tl?.Mi:t1*03f, [)ff 00 ~ JF tB T ~5f~JFiJHi~JJTh: 
iJu o rt rm,* R l3}j PT~~ it g; ::;;r- ~ITT% rt:*~JJl, * ll 7f-m i~tim~f¥ 7'Jx~~ ri3:1!.JiJr1t :t1ITT 
JF~tt~JJTh:~o±3:®JF~tt~JJTh:~&~JF~,~$~JJTh:~~~~~PT~ITT:3tll7G~~fti3: 
]!Ji1j¾tffi11 o ~fii~5.1hJaJITT ~, *03ftl1j¾ TPT~1~ITTJFiJLlITTtffi11, 18 ~1~1mITT±3:t¥ITT 5U:zz 
:3t7f-w~o~*'~#JF~tt~JJTh:~z~ITTm11ITT1fW-~tt7GfI~mf¥7'1~~±3:~ITTm 
11, 7'Ji3:1!.JiJrfflJ1ITT{ij~~1iE5Ll t±:\{ij5f~PT~~ITT ~1t~7G-t:JJ~~}[\ ITT o fr11Jf!JE*R l3}j ITT ~*at, 
m~~tJZ.lLl~*ITTi:g go 
[0022J fr[)ff 00 ~, 7'J TilJ!!EQ~ PT~ ~AfillO IX~ITT R ~5¥Pt§x1 R ~ o ~ t¥ITTt][\ic~ttt 
ffi~~ITT5G#om~7G~ITT00JFt±:!TJF~tt~JJTh:~ITT~~,~±3:®007f-~~OO~~fflli* 
fF O ;t§Jx' ~o~~ })_ rffiITTwtffiffl:t1ITT 17'] ~~ JUITT '3 ~~[)ft 00 5¥Px1B 11'JITTffl:t11t7'J!f1t~ JS 
~,7f-~ITTOO~ffl~~ffl:t1ITT~AE~filPT~~*~~BOOITT~B~fil~~~~~~#~JJTh: 
iJLl o 
[0023] ~'l'fpJ ~ 11J=l:H~~o "-~~JJTh:iJLl" mz "~®~JJTh:iJLl" ITTi:g § * 51 ffli3:1!.ffl:t1ITT 00 '18 
~~*~FL rX~O~t~JF, =& IJ!Ll±3:®002z~zx1 BZITTfflJ1:3t7G~ oo~~BOOmzffl:t1t§liflp 
fF o 1!1 ~, ~@OO ~ITT~® 7:fffiPT ~ ~ ~ B 00 ~ ITT ~@~1iE;t§ ~ , lo/mz~ ~@OO PT~ ~Ji 
~ITTJF~tt~JJTh:~ITT7f-~:zz~mz7f-~W*o 
[ 0024 J ±3:1!.11 ffl ITT* ,,:g 1£ ~ tB r Mi J1Jl 1t JF iJHi~ JJTh: iJLl ITT § ITT , * 7G ~ 00 x1 * R l3}j ;it!: ff 
~~ tLl O ~o ±3: ]!_ 11 ffl ITT ' ~* ~ F _tr}( Yi~ r l3}j ,PJ§ f~ tB ' =& IJ!Ll 1¥L tJc % A ITT " - ~ ( f~ ' ~) " 5¥0 "Ji)T ;i£ 

( i~) "ill~ OO~t§J[tf%rt: 0 ~Ofr~1lffl ITT' *,,:g "5¥0/mz" ~1i-~mz]!g;~;t§~Ji)T5LJJ,ITT ITT 
1f~5f0~$tii~,:3f JlpJ~f~~7'J"/" 0 

coo25J ~~~:EJ.m~ITT ~, 3fr*i,£13Jj 4&~ 1lffl*i:g "~ 13-" 5¥01mz "~1§" 2z~~~at, i,H.S)j t¥ 
fr?JT:t1~1iE, IX~ ,!E1t,W!Jf ,~1t ,5G1tf:5¥Plmztii 1tf:, 18 7f-flp~*ttfrmz~JJQ-~mz]!g;~ ~ 
B~1iE, IX~ ,!E1t,W!Jf -~1t ,5G1tf: ,tii 1tt:5¥o/mzB11'JITTtii o 
coo26J ~~:EJ.m~ITT ~, 35G1tt:tit~1t7'1 "1Hi" mz "~a~" iu Yi-5G1tt:mz~ "a" Yi-5G1tt: "_t" 
~,~5G#PT~H~~~mz1L~~~~~J£Yi-5G#mz~1i~ft~J1Yi-5G#L,mz~PT 
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~ttfr ~ faJJG1tf: 0 t§&, 3JG1tt:tit~1t7'J "1Lti3iti" mz "1Ltitaif" JU yj-JG1tf: ,mz~iit~1t 
7'J "titEll" yj-JG1tf: mz "lf' yj-JG1tf: "titEll" at' 7f-ttfr ~ faJJG1tf: 0 M3 ~~1l;JITT7:frt:t~;f¥ffl 
rffl:t1JG1tf:z.JaJ**ITT~Bµiji:g (iJU~D, "1irr······ZJaJ" l:5"1Lti1irr······ZJaJ", ";t§4W' 1:5 
"1Ltit§4W' ~) o 
coo21J T'JT ~rffl:t£,fri3:1!.PT11ffl~~□ "fr······rOO", "fr······r7f", "r", "fr····••_t 
~~"~~ITT~~fflx1***ffl:t1~00~~lliITT-~JG#mz~fill:5~BJG#mz~filITT* 
*o~~mITT~,~~fflx1**~fr~*~Tfr00~ffl~ITT7:f~z*ITT~Ifr~fflmz~~ 
~ ITT ::;f ~ 7:f 1ir O iJU~D' ~□ ~00 ~ ITT~I tiffi~n' IJ!Uffl:t17'J "fr"~ BJG1tf:mz~tiE "r7:f" mz "r 
OO" ITT JG1tf:!lJ1IJ§~~*iJE 1iIT'J "fr" JiJT:t£~ BJG1tt:mz~1-iE "_t]:f" 0 l!lllt, *i:g "fr•••••• r7f" PT~ 
1i _t 7f lo r 7f W3 t~ 7f 1ir O JiJT:t£~I PT ii Yi ~r IE 1ir (15Jt n9o ttmz ~ fr~ B 7f 1ir) , * t§ m:1:t1?.m~ 
;f¥±3:1!. 11 ffl ITT~ faJ ;t§ x1 Mi J1 t4 o 
[0028] llt~r, ~Di3:1!.1lffl ITT~~□ "_t]:f" 5¥0 "r7:f" ITT±3: ®~fa] ;t§X>t*i:g Jl~B 1i'JITT ~:®ITT 
J¥Z ITT~ 51.., iJLl ~□, ep 113 {ffHi W3 ~JG 1tf:at B 1i'Jz fa] 7G ii:I, JG 1tf: Am PT~ fr JG 1tf:B_t 7f (ff)t 
11~ ~ ~ ITT ~tm iffi ffi fr:l:ti?. oo _t ITT ~tm ITT _t 7f , ep 11 ::;;r-~ 1L ti :1:t1?._t 7:f) o 
[0029J 00 l~tlH@~iYLl~JJTh:iJLlITT¥1L~~1t~IITTt¥1ii:ff1¥'-JGl45UITT~~f~J~OO o 
[0030] £ t'Hffi:l:fil, t¥1ii:ff1¥'-JGl45UPT ~ ~tr51~llt$ Jt!c3itiITTn~t¥{ii:ff1¥'-JGMCl~MCn~ 
2z $ ~ t¥{ii :ff 1¥'-JG$ , $ ~ t¥{ii :ff 1¥'-JG$ ~trS $ Jt!c3iti JU t¥{ii :ff 1¥'-JGMC 1 ~MCn ITT W3 ftw ITT :1:tl?. 
:lztrl s11t '!'f GS T 5¥0 $ :lztrl s11t '!'f SST o 
[0031] q~Jlt $ Jt!c3itiITTn~t¥{ii:ff1¥'-JGMCl ~MCn pJ ~ 3itiJU fflr:iztrlt¥{ii:ff1¥'-JGMCl ~ 
MCn ~ ITT ~&-®ITT '¥~WU ~WLmo :l:tl?.:i&1l s11t'l'fGSTITTtJlJHJkftw-=f PT~ 3itiJU:1:tl?.:i&1l~GSL, 
~~;j;Jkftw-=f PT~ 3iti JU ~~tlk~CSL o ~at, $ :l&1l s11t'l'f SST ITT tJlfr;j;Jkftw-=f PT~ 3iti JU$ :l& 
1l~SSL, ~~;J;Jkftw-=f PT~ 3itiJUt¥1ii:ff1¥'-JGMCnITT iJUJkftw-=f o 001~ lli T :l:tl?.:i&1ls11t'l'fGST 
5¥0 $ :l&1l s11t'l'f SST3iti JH~llt $ Jt!c3iti ITT n~ f¥{ii:ff 1¥'-JGMC 1 ~MCn ITT ta~ o PT :l& 11:1:tl?., PT 
~~~$~:l:tl?.:i&1ls11t'l'fGSTmz$~$:i&1ls11t'l'fSST3itiJUn~tf{ii:ff1¥'-JGMCl~MCno 
[0032] $ :l&1l s11t'l'fSSTITT i,m;J;Jkftw-=f PT ~3itiJLl1ir~BL1~BLmo311§ ~imtt $ :l&1l~SSL 
JJTh: 11□ JU $ :l& 11 s11t 'l'f SST ITT tJlfr tlkftw-=f at , iffitt 1ir~BL1 ~BLmJJTh: 11□ ITT 11§ ~PT~ 1t$tu JH~ llt $ 
Jt!c3itiITTn~t¥{ii:ff1¥'-JGMCl~MCn, 111~ PT~ tA1ftftJJ5~~mz~ A~1t o Yi~r, PT~imtt~~ 
11§ ~ t?: :1:tl?.:i& 11 ~GSL JJTh: 11□ JU :1:tl?.:i& 11 s11t 'l'f GS T ITT tJlfr ti ftw-=f * tA ff ffl r ~ ~* t¥{ii frn ~ t¥{ii :ff 
1¥'-JGMCl~MCn ~ ITT JiJT~~ :WITT~~*~1t, ~~, :l:tl?.:i&1ls11t'l'fGSTITT~tlkftw-=f3itiJU~~tlk 
~CSLo 
[0033J 002~tlHJJ5~1YLl~JJTh:iJLlITT¥1L~~1t~IITTmOO o 
[0034J £ t'Hffi:1:tl?., ¥1L~~1t~IPT~ ~t§t¥1ii:ff1¥'-JGl45U82O,~13:i}J~g~s3o, ~!~~ 
g~s4O5f0t~tu~g~ssoot¥1ii:ff1¥'-JG!45U82OPT ~ ~1§$~t¥{ii:ff1¥'-JG, $~t¥1ii:ff1¥'-JG PT~ 
mg;~ff 5¥0 $~5Ll:1ff Io ~trSfrtt1ii:ff1¥'-JG!45U82O ~ ITT $~t¥{ii:ff1¥'-JG PT ~imtt'¥~WL, 
~~~CSL, $:i&1l~SSLl0:l:ti?.:l&1l~GSL3itiJU~l3:i}J~j~83O, :ff_§. PT ~t?: EE 1ir~BL3itiJU 
~/~~j~84Oo 
[0035] fr~iJU ~JJTh: iJLl ~ , m ~ -qf :1ff I ITT$~ t¥{ii :ff 1¥'- JG pJ ~ 3iti JU~ -9k'¥ ~WL, m 
~ - 5U :1ff I ITT$~ t¥{ii :ff 1¥'-JG PT~ Ji ti JU~ -9k1ir~BL ~ trS fr t¥{ii :ff 1¥'-JG145U82O ~ ITT 
$~t¥~:ff1¥'-JGPT~~~*T'J$~1¥'-JG~o 
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[0036] {ij~ 1¥l5G:tk: PI~ ~tr5$~'¥~WL, $~$:iztrl~SSL, $~:1:tl?.:lztrl~GSL, $~{tr~ 
BL5fO~~mz]!g;~j¾~~CSLo~l3:i}J~j~8305f0~/~~j~840PI~tJtr~tLJ~j~850~{f o 
coo31J frJFiJU~JJTh:iJLl ~, ~13:i}J~g~s3oPI ~1'A~r:i't!Hi45(:l:ti?.:l:1r{1§ ,~,, * 1l PI~x1ti45(ITT:1:ti?.:l:1r 
{1§ ,~,;iiHr fg~f~ ~ :lztrlJlHl JLl ff {ii :ff-!¥L 5Gl4 5U 820 ITT'¥ ~WL, j¾~ ~CSL, $ :lztrl~ SSL5f0 :1:tl?.:i& 
11 ~GSL ~ ITT~ Y ~ ® o ~13: i}J ~ j~8 30 PI~~ trS ffl T ~13: i}J '¥ ~WL, $ :i& 11 ~ SSL5f0 j¾~ ~CSL 
~ ITT{ij~ITT~g~o 
[003sJ ~/~ ~ g~s40PI ~tlHJJ51'At~tLl ~ g~s50ti45(ITT t~4-*:l&113itliLlfffii:ff-!¥L 5Gl4 5U 
820ITT{ir~BL~ ITT ~y~@o ~/~ ~g~840PI ~ ~~l:5:i&1lITT{ir~BL~ ITT ~y~®JitiITT 
ff {ii :ff-!¥L 5G ~ ff {ii ITT tf 1Ji5 , mz ~ PI ~ ~~tf 1Ji5 ~ A 1:5 :l& 11 ITT {ir ~BL~ ITT~ d> ~@ Ji ti ITT ff {ii 
:ff 1¥l 5G ~ o ~I~~ g~s4o PI~~ trS~ ~o :!J'.l ti {rp :ff, $tu A/$tu tB ti {rp :ff, tf 1Ji5ifli ff :ff~ ITT~ g~ 
~ tAff _t;t1~{t o 
coo39J 1~tu ~ g~ssoPI ~ ornJm r 1'A~r:i'flH~$tuITT 1~tLlf1§ ~crRL*1~tu~1RiJJ ~ g~s3olo~;~ 
~g~s40ITT~{t o 3~~ff{iifrff{ii:ff-!¥L 5Gl45U820~ ITTtf1JJ5st, t~tu~g~ssoPI ~t~tLl~!Ri}J 
~g~830ITT~{t, ~ {JJ~~~~ff {j¾fZiLlff{ii1~~~ITTtf1Ji5ITTff{ii:ff-!¥L 5GITT '¥~WL 3 fflr 
~~~{t ITT~~~ ff {j¾ miu ~IE'¥ ~WLSt, t~ tLl ~ j~850 PI~ t~ tLl~ / ~ ~ j~840*~~ ff 
~frff~:ff-!¥L5G~ITT~ffl,~J1ff~:ff-!¥L5G3i~~~m~fflr~~~~ITT~~~ffITT'¥~ 
WL 
[oo4oJ ~at, 3~~tf1JJ5~AiLlff{ii:ff-!¥L5Gl45U820St ,t~tLl~g~ssoPI~t~tLl~13:i}J~g~s3o 
ITT~~.~~fflr~A~~ITT~A~ff~fI~~~A~fflITT'¥~no3fflf~A~~ITT~ 
A~ ff {j¾ miu ~IE'¥ ~wrnt , t~ tLl ~ j~850 PI~ t~ tLl~ I~~ j~840, *~~tf 1h5 ~ AiLl ff {ii :ff 
J¥l5G,~J1ff~:ff-!¥L5G3i~~~fI~fflr~A~~ITT~A~ffITT'¥~no 
[ 004 1 J 00 3 ~ tlHJJ5 * R aJHJJ J~, ITT JF iYLl ~ JJTh: iJLl ITT '!It~~~ {t #tt'i'. ITT f 00 00 , 00 4A~ 00 4C ~ 
003ITT-!¥L5Gl4~~~ITT-!¥L5G:tk:~~3i~~ITT~IITTf0000o 
coo42J £ vHffi:1:tl?., ~0003~ JiJTJF, ¥1i~~1t~I~t§~I~ff{ii:ff-!¥L5GITT 1¥l5Gl45Ll ~ 
CAR5f0 ~I~ ffl r ~13: i}J ff {ii :ff-!¥L 5G ITT ~ g~ ITT ~r II ~ g~ ~ PER o fr~@ 7F iJLl ~ JJTh: iJLl ~ , 1¥l 5G14 
5U ~CAR5f0~rll ~g~~PERPI ~fr~ ~~~_tf~lft7J\.~~3f:l:ti?.%fflG ofr~®JFiJU~JJTh:iJU~, J¥l 
5Gl45U ~CARPI~ ¥1L:1:tl?.:l:iii:fr~rll ~g~~PERITT _t {~u_t 0 

[0043] J¥l 5G14 5U ~CARPI~ ~t§$~ J¥l 5G:tk:~CBL5f03iti~CRo {ij~ J¥l 5G:tk:~CBL%fflG~ 
ff{ii:ff-!¥L5G, 3iti~CRll~-!¥L5G:tk:~CBL~I{f1~~lLlr~~l:51'Aff{ii:ff-!¥L5GM{$ t±:1 ITT~ 
~ (mz~~filOO~) 3itlo 
[0044] ~0004A~004C~ JiJTJF '3iti~CRPI ~;t§4~r 1¥l5G:tk:~CBLITT{~Ll~~Io iJU~O' ~000 
4A~ JiJTJF, 3iti~CRPI~~Ifr-!¥L5G:tk:~CBLITT~{~U)(to ~0004B~ JiJTJF, 3iti~CRPI~~I 
fr-!¥L 5G:tk:~ CB LITT W3 ~ OOxt ITT {~Ll~ ~ f~Jlt 00 xt o ~o 00 4C ~ JiJTJF, 3iti ~ CRPI ~ ~ I79 II ~-!¥L 
5G:tk:~CBL 
[0045] fr¥H~~{t~IITTti1JG r, %fflGfr-!¥L5G:tk:~CBL~ ITT{ij~ff{ii:ff-!¥L5G PI ~fr¥ 
1i 1f ri'D _t :1:t ii: 0 ~ 1i fr {ij~ ff fit :H-i¥L 5G ~ ITT¥ 1L :1:t ii: ITT~ ~ fil oo ~ (mz ~ ~) iffi ,m, 7)\. JJ'J Ji~ 
JJTh: J]Q JLl ~ ITT Ml iL ITT ~ {1§ ~ 0 ~ ~ fil 00 ~ PI ~ ~ ~o _t Ji)T ;i£ ITT '¥ ~ ' * :l& 11 ~ mz :1:tl?.:i& 11 ~ 0 79 
llt, ~ ~ fil 00 ~Ji~ 7]( f :l:ti?.M {$ JLl 3iti ~ CR ITT%~, M {$ JLl 3iti ~ CR ITT$ 7J\. PI~% fflG793i 
tllLl~~tlmE!ltaHlo 
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[ 0046] fr r }( ~ ' ii rt~~ Mi J1 ¥ 1( ~ ~ 1t ~li'. ITT ~ f~ ~ ~ ITT Ji ti IX ' 18 ~ r 00 ITT 7F iJU ~ 
JJTh: iJU ::;f ~~ T llt O pJ ~ 11 ffl ~ ~ fil 00 ~ ( iJU ~□ ' 1:5 tJlfr ~ ti ti tEll ITT ti tEIFlru ~) *t~f¥ f~ J§ fr r 00 
Mi J1 ITT Ji ti IX o 
[ 004 7J 00 5~JF tB tlHlisJF iJU~ JJTh: iJU ITT¥ 1L ~ ~1t~li'.300 ITT 3iti IX ITT ftD :i'f!Hfu fl 00 o 
[0048] £ wtffi:1:tl!, ¥1i~~1t~li'.3OOPT~ i&lr.~~fr;fJ~ITT ~~~afiJ, ~~, filfaJM~~ifil 
00~12a~12f5fD~~fil00~22a~22ffr¥1iITT1JrPJ-1.m1[:1:tl!:l:i~fr~~lO-1.o 
[0049] ~~ 10 pJ ~ 'ELtrS ~ ~1t;t,tf4' iJU ~□ '~IV~~ ~1*' ~II I -V~{tif tm ~ ~1tmz~ 
II-VI~-1ttm~~1to1JU~D, 3~~1O'e1trS~IV~~~1tat .~~lOpJ~~li~~o~~lO 
ill PT~ i&lr.7'11t s1 J=, mz ~r Mfil o 
coo5oJ :l:i~ITT filfaJM~~ifil00~12a~12f5f□~ ~fil00~22a~22fITT filtf 7G~~ r llt ofilfaJ M~ 
~ifil 00 ~ 12a~ 12f ~ ITT {ij~ PT~ 'ELt§ 1'A ~ ~ fil 00 ~ 22a~22f ~ ITT {ij~ ITT i~Ll~ [!!] ~t ITT[!!]$ 
27 o 3%mG[!!]$27St, PT~~lUr!DJ Jt~~fil00~22a~22fzJaJ ITT*1rn~o 
[0051J :JL18PT ~ ~ ttfilfaJ M~~ifilOO ~12a~l 2f 5f□~ ~filOO ~22a~22fITo%mGfr-'¥'. 5G:tk: 
IXCBL~ 0 ~1gil!fil2OPT ~%fflGfrfL18~ 0 [!]Jlt' fr~~1o_t 'e1t§~1gil!fil2OITT ¥1L~afiJVCPPT ~ 
%mGfr-'¥'.5G:tk:IXCBL~ o 
[0052] ~~fil00~22a~22fPT~M1$iU3itilXCR~, ~St!1~¥1i~afiJVCP o~D004A~00 
4C~ JiJTJF, 3itilXCRPT ~%mGfr-'¥'.5G:tk:IXCBLITT~{~U, Yi~f~Llmz)1'um_t o ~ ~fil00~22a~ 
2 2f PT~~~□ _tji)T;i£ ITT'¥~ ' * :lztrl ~ mz :1:tl!:iz1Al ~ 0 

[0053] ~ ~fil00~22a~22f ~ ITT{ij~ PT ~Jl~W:ffi:IXPAR, frW:ffi:IX~PAR ~ titEl11tf:%mG 
fr3itilXCR~ ITT~&~~jjJ~f_t o3itilXCRITT ~~fil00~22a~22f~ ITT{ij~ITT~ftwPT~ti 
1iUII o PT~imtt5f~J§frr00Mi:t1ITT-1tIZ:5f□ ~-=ftLA.IZ:x1 ~~fil00~22a~22f~ ITT{ij 
~ITT~ ftw;liHr1iU Ii 0 

[0054J %mGfr¥1i~~1t~li'.3OOITTr$~ITT~~fil00~22a~22fPT~b~%mGfr¥1i~ 
~1t~li'.300ITT _t $~ITT ~ ~fil00~22a~22f;flri'iJ ~ t±:!1~filo %mGfrr$~ITT ~~filOO~ 
22a~22f PT~ b~%mGfr-1. $~ITT ~~fil00~22a~22f;flri'iJ M1$1~filo 
[0055] %mGfrr$~ITT ~ ~fil00~22a~22f ~ ITT{ij~ pJ ~%mG~W:ffi:IXPAR, W:ffi:IXPAR 
1'A% mGfr-1. $~ITT fil faJ ~~~ifil 00 ~ 12a~ 12f ~ ITT {ij~ITT ~~f~Ll~M 1$ o ~ ~ fil 00 ~22a~ 
22f PT~ tifiJm7'J!lJ11~1i!e~~l OITT li!e ~ ITT j:~1J□ rmfr7]( f 1f rPJ _t~*H O iJU~D' !lJ11~~ ~fil 00 ~ 
22a~22fli!e~~lO~fil, ~~fil00~22a~22fITT7](f Ji!e~ pJ~~1~~*11, ~~fil00~22a~ 
22fPT~Jl~~fri'JITT%rt:o 
[0056] W:ffi:IXPARPT~ 'E1tr51'A ~~fil00~22a~22f ~ ITT{ij~ITT:zzOO~ tB ITT 8/EQW:ffi:$73\. 
28 0 8JEQW:ffi:$73\.28frfilfa] ~~~ifil00~12b~12f~ ITT{ij~ITT~f~u~m7]( f 1JrPJ M1$ 0 8 !EQ 

W :ffi:$ 73\.28 ITT~ ftw 29a b~ % mG fr-1. $ ITT fil faJ ~~ ~ifil 00 ~ 12b ~ 12e M 1$1~ fil o 8 JEQW :ffi: $ 7J\. 

28PT ~ EE f [!J_] $27Ym l:5%mGfr-1. $~ITT ~ ~fil00~22b~22f$73\.:l:tl!~lr. o 8 JEQW:ffi:$73\.28 
PT~ ~tlis1Bz:%mGfr-1. $~ITT ~~fil00~22b~22f ~ftITT!f~$7J\. o 
[0057] 8 JEQW:ffi:$73\.28ITT~ftw29a5f0Yi~ftw29b1Bz:1iUII o 3 l:5;t§4~ITT ~ ~fil00~22a~22f 
4~ili:ITT Yi~ftw29b~1iUII ITT St, 8 JEQW:ffi:$73\.28PT ~ !DJ Jt;t§4~ITT ~ ~fil00~22a~22f z.JaJ 
ITT *11 g~ 0 8 JEQW :ffi: $ 7)\. 28 pJ ~ iffitt f~ J§ fr r 00 Mi J1 ITT• 1t I z:; 5¥0 ~ -=f tLA.I z:; rm% fflG fr~ 
~fil00~22a~22f ~ ITT{ij~ITT:zz00-1. o ~ ~fil00~22a~22fpJ ~ 'ELtrS~~fJf-to iJU~D, 'ELtrS 
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fr~fflG~~~a~ITT ~~fil00~22a~22f~ ITT~~;t,rf4 PT~ 'ELt§~,tg,~~o 
[005sJ ¥1L ~~1t~li'.3OOPT ~ 'ELt§qi~ ~~~a~ ITT _tfilfaJ ~~~1fil 16 o _tfilfaJ ~~~1fil 16 
PT~% fflG7'Jqf ~fil fa] ~~~1fil 00 ~ 12a~ 12f 5¥0 ~ ~ fil 00 ~22a~22f o _lfil fa] ~~~1fil 16PT ~ tj; 
JE%fflGfrfilfaJ ~~~1fil00~12a~12f ~ ITT{ij~~ ITT [!!]$27 o ¥1L~~1t~li'.3OO'E1t§~J!_t 
filfaJ ~~~1fil 161l~ft~ ~fil 00 ~22a~22f ITT _t* 00 ITT ~w7J\.ITTtitEll:JL3O o tltE!lffi ~34 PT~ 
%fflGfr{ij~1itEll:JL3O~ otltE!lffi~34'ELt§~~;t,rf4o iJLl~o, 'ELtrSfrtitEllffi~34~ ITT ~~;t,rf4 
pJ~~~-tgmz~~o 
[0059J 3~fflG¥1i~~1t~li'.3OOITT ~ ~fil00~22a~22f ~ ITT{ij~ITT~ftwti1iLlliat, PT 
~~ 1bt§4~ITT ~~fil00~22a~22fZJaJ ITT*1H~oil:t~r, 3¥1i~~1t~li'.3OOITTW:ffi:!XPAR 
'ELt§~0~frJiJTMi:t1ITTJFiJLl~JJTh:1JLl~ ITT 8JEQW:ffi:$73\.2sat, ~~~~ lttltE!lffi~34~ ITTfr_t $ 
~ ITT tltE!lffi ~34~ JlHllLl ~ ~ fil 00 ~22a~22d ~ ITT fr r $~ITT~ ~ fil 00 ~ ITT*1H~JJl~ o 
coo6oJ iYLl~o, 83r~~fil00~22c_tITT 8/EQW:ffi:$73\.28, JiJr~ ~~~~ 11:1=5 _t $~ITT ~~fil 
00 ~22c3lHiITT tltE!lffi ~34~ JlHllLl r $~ITT~ ~ fil 00 ~22b ITT*1H~JJl~ o 
[0061 J 00 6A~ 00 6F ~JF tB tLlmOO SITT ¥1L ~~1t~li'.3OOITT JlHl IX ITT 1ff!ITT fiD $ tfLlfiOO o 
[0062] £ t'Hffi:1:tl!, ~0006A~ JiJTJF, fr~~1o_t)1[9U~:l:tl!llm1l:l:tl!tiii:filfaJ~~~1fil00~12a~ 
12f 5¥0 ~ tl:fil 00 ~ 14a~ 14f O pJ ~ iffitt fr~~ 10 _t m 1[:l:tl!ti ii: fil fa]~~ ~1fil 5¥0 ~ tl:fil * [ljJ1 J§ 

tAff :3/t~LlI z: 5¥0ti~Ll I z: rm 1lfil faJ ~~~1fil 00 ~ 12a~ 12f lo~tl:fil 00 ~ 14a~ 14f JllHfri'J 
ITT% rt: o PT~ $1jz tAff :3/t~Ll I z: 5¥0ti~Ll I z: o 
[0063] filfa] ~~~1fil00~12a~12f PT~ 83 •1-tlifil%fflG o ~tl:fil00~14a~l 4f PT~ 83 ;t§x,f 
r filfaJ ~~~1fil00~12a~12f Jl~ti~Ll:iztrltl:ITTtJ14%fflG o~tl:fil00~14a~l 4f PT~ 83 ~~o 
ffl1-tlifilmzg; s1lifilITTtJf4%fflG o PT ~imtt~~o1-t"f=~t§mt~ (CVD) mz~ -=f filmt~ (ALD) ITT 
mt~I Z:%fflGfilfa] ~~~1fil00 ~12a~l 2f 5f0~tl:fil 00~14a~l 4f o 
coo64J !lJJ1J§, ~0006B~ JiJTJF, PT ~x1 filfaJ~~~1filoo~12b~12f ~ ITT{ij~ITT~tw;liHrti~Ll 
~ % fflG [!!] $27 o fr~®JFiJLl~JJTh: iJLl ~ , PT~ 7G % fflG [!!] $27 o PT~~~[!!] $27 % fflGfr~tl:fil 00 ~ 
14b~14f~ ITT{ij~ITT~twITTr1f 0 

[0065J PT~ iffittx1 fil faJ ~~~1fil 00 ~ 12b~ 12f ~ ITT {ij~ ITT~ ftw:lttff ~ rPJ ~ tl::1:tl! ti~Ll*% 
fflG[!!]$27 o 83 f[!!]$27~imttx1 filfaJ~~~1fil00~12b~12f~ ITT{ij~ITTJl~ti~r$:1:tl!~ftITT 
m ~1 w 7)\. ITT ~ tw * 1r ~ ri'iJ ~ ti: :1:tl! ti ~u rm% P>G , JiJT ~ [!J_] w 2 7 PT ~ ::;;r- % P>G fr fil faJ ~~ ~1 fil oo ~ 
12aITT ~$73\. ~ o iYLl ~o, frfil faJ ~~~1fil 00 ~ 12b~ 12f ITT ftw$~ITT ti~Ll ITT $73\. PT~ Ji~[!!] ~t% 
~'* llPT~Jl~1iLlsJllITT%~o 
[0066] ~o 006C~ JiJTJF, iffittx1~fri'J~ITT~tl:fil00~14a~l 4fITT1ffi'.~r$:1:tl!~ftITT _t*OOlo 
f~Ll* 00 :lttff-1-t rm% fflG [)ff 11□ ~~~1fil4O o PT ~iffitt~• 1-t~tl:fil 00 ~ 14a~ 14f ITT _t* 00 lof~Ll 
* OOrm % fflG [)ff 11□ ~~~1fil4O o PT~ fr~ tl:fil 00 ~ 14a~ 14f ITT :5K tifil fa] ~~~1fil 00 ~ 12b ~ 12f qi 
~ ITT _t * 00 lo {~Ll * 00 _t % fflG [)ff 11□ ~~ ~1 fil4O o PT~ iffitt-1-t I z: ~~ [)ff 11□ ~~ ~1 fil4O ITT~ ftw 1iLl 
11 o 3 [)ff 11□ ~~~1fil4o ITT ~twti 1iLl II at, PT~ frJ§~t ITT I z: ~ 1f 4ij~ ~ ~ fil oo ~ITT~ tw1iLl 11 , 
~ ~ 11: ~ ~ fil oo ~z.JaJ ITT *1rn~ o 
[0067] ~□ 00 6D ~ JiJTJF, pJ ~ iffitt~~ ~ ~ 42 ~-=f iiAiLl [)ff 11□ ~~~1fil4O ~ *% fflG [)ff 11o~tl:fil 
44 o [)ff 11□ ~ tl:fil44 PT~~ ti ii A~~~ ITT~~ ti~ fil o [)ff 11□ ~ tl:fil44 PT~ ~imtt r'J: ~ [)ff 11□ 
~~ ~1 fil4O ITT tm :EJ. ti:~ rm tLl P>G ITT ;t,t 14 fil O 1=5 [)ff 11□ ~~ ~1 fil4O ;t§ b~ ' [)ff 11□ ~ ti: fil44 pJ ~ ~Ji ~t1 
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r,5J ITT ti~U:@:3$ ITT ;t,rf4 fil o 
[0068] [)ff 1Joffitl:fil44 PT~ 83 f [!!]$27Ym 1=5 filfaJ M~~ifil00~12b~12ffr7]( f 1JrPJ _tfa] ~~ 
7T O ~□~£,~ 'PT~x1 filfa]~~~ifil00~12b~12f ~ ITT{ij~ITT~ftw;liHr ~rPJ ~ tl::1:tl!ti~Ll ~ 11 
[!J_] w271~J*, 1'A rm!W 11:m~tITT ~ ~filOO ~z.JaJ ITT*1rn~ o 
[0069] ~□ 00 6E ~ JifrJF, % fflGLfil fa] ~~~ifil 16 ~ ql:ffiEfil fa] ~~~ifil 00 ~ 12a~ 12f lOffitl:fil 00 
~14a~l 4f O ilJJIJ§ 'iffitt ~~*ffitl:fil00~14a~l 4flO[)ff 1Joffitl:fil44*%fflGi1gtl46a~46f O i1g 

tl46a~ 46f PT ~1'Affitl:fil 00 ~14a~ 14f ITT ~tw~Yi~twJtt!P:l:tl!JE 1:tr o i1gtl46a~ 46f PT~ fr 
filfaJ ~~~ifil00~12a~12f ~ ITT{ij~ITT~ftw~fr7-k f 1JrPJ _t%mG o 
[0070] ~D006F~ JifrJF, ~~~~fil00~22a~22f%mG7'JtJD'Ei1gtl46a~46f, of?'!'ffr~®~ 
JJTh:iJU~ ~ ~filOO~ITTT,91$:ill~tmz~wm~t~ ITT fj(~~ PT~ti1iuli (ep, 0012) , 18 ~~□JF t±:1 

ITT~~filOO~PT~A~fflliITTmzffl~ITTffiWm•~~Wm•oiffitt_t~I~,ffitlfilOO~ 
14a~l 4flO[)ff 1Joffitl:fil441Bz: ~ ~ filOO ~22a~22fl:OC 1~ o ~ ~fil 00 ~22a~22f ~ ITT{ij~ITT ~ 
ftwPT ~ti1iuli o ~~fil00~22a~22fPT ~ 'ELt§~o_tJifr~ITT 8/EQW:ffi:$73\.280 8/EQW:ffi:$73\. 
28ITT~ftw29aloYi~ftw29b1Bz:1iuli o 8JEQW:ffi:$73\.28PT~~fflr%mG~~fil00~22a~22f~ 
ITT{ij~ITT ~~$73\. (iJU~□ ,f:1:8 ITT7-k f$73\.) ITTtJ14ITTM1$$, Jt Jl PT~1=5~~fil00~22a~ 
22f~ ITT{ij~ITT~~$7J\.~1t:1:tl!%mG7'11¥'-Jt~a~ITT~$7J\. o 
coo11J ~o_t.Jiff~, 8 JEQW:ffi:$73\.2sfrfilfaJ ~~~tfil00~12b~12f ~ ITT{ij~ITT~f~u~m7-k f 
1JrPJ M1$ o 8JEQW:ffi:$73\.28ITT~ftw29ab~%mGfr'!lf~~~1t~li'.300ITTr$~ (iJU~□, 11Jl% 
mGfr ~ ~filOO~ITT ~ r1J) ITT ;t§4~ITT filfaJ ~~~ifilOO~ (l 2b~ 12e) M1$1~fil o 8 JEQW:ffi:$73\. 
28PT ~ 83 f [!J_] $27Ym 1=5%mGfr_t $~ITT ~ ~fil00~22b~22f$73\.:l:tl!ii:lr. o 8 JEQW:ffi:$73\.28 
PT~~ 1AHi% mGfr_t $~ITT~ ~ fil 00 ~22b~22f ( iJu ~□, ~4~ITT t1 r,5J ITT~~ fil 00 ~) ~ ft ITT 
!{if~$7J\.o 
[oonJ lltJ§, PT~% fflGLfil fa] ~~~ifil 16, ~ ql:ffiEfil fa] ~~~ifil 00 ~ 12a~ 12f lO ~ ~ fil 00 ~ 
22a~22f o ilJJIJ§, %mG~J!_tfilfaJ ~~~ifil 16 ~ 1=5 ~ ~fil00~22a~22fITT 8 JEQW:ffi:$73\.281l 
tEllITT1itElrlru~34 (~□ 00 5 ~ JifrJF) , l!lllt, PT~ %mG¥1i ~~1t~li'.300ITT (00 3l0004A~OO 4C 
ITT) JlHi!XCR o ~DPT ~fr iJU~D 00 5 ~ ~ tB ITT, 1=51JU~D ~ ~fil00~22a~22f ITT fr1=5i1gil!fil20ITT 
J'f. ffi~ITTPT%mG~m ITT:ill~f;t§b~, ~~fil00~22a~22fITTftw$~ITT:ill~f PT~~£ 1iuli ITT o 
coo13J 007 ~tlztlisJFiJU~JJTh:iJUITT ¥1i~~1t~li'. 400ITT1Hl!X ITT ftDWtfLlfiOO o 
[0074J £ t'Hffi:1:tl!, ~* T filfaJ~~~ifil00~52a~52flO~~fil00~72a~72f::;fA~~fri'JITT% 
rt:rm ~1~*-4ITT Z~r, ¥1i~~1t~li'. 400ITT3l!Jl!XPT ~ 1=5 00 5ITT ~~1t~li'.300ITT1Hl!X~ 
*;t§~ ofr007~ .~~~mX>t 1=5005::;f~ ITT$73\.;iiHrfa1i~o 
[0075] PT~ tJHj¾filfa] ~~~ffil 00~52a~52f lO~ ~fil00~72a~72ffr¥H1J rPJ _t_m:1[:l:tl! 
tiii:fr~~so_tITT ~ ~~a~ o ::;f~~ tLltiii:ITT filfaJ ~~~ifilOO~ 12a~ 12f lo~ ~fil00~22a~ 
22fITT filtf ofilfaJ~~~ifil00~52c~52f ~ ITT{ij~ PT~ 'E1t§[!!]$77, [!!]$77 JA ~~fil00~72a 
~72f~ ITT{ij~ITT~~f~U~[!!]~i§ o 3%mG[!!]$77St, PT~IDJ Jt ~~fil00~72c~72fzfaJITT*11 
j~o 

[0076] 7'1 T1f {f:JEQJi!,, 00 7i9:~JF t±:!1¥'-5G:tk:!XCBL ~ ~fil00~72a~72fZ~ ITT~ ~filOO 
~72bITT:ill~f$73\. pJ ~A~%mG~1itEl11tf:ITTW:ffi:!XPARo ~~fil00~72b PT~~OO ll0002ITT 
'¥~' * :iz1Al~mz:1:tl!:iz1Al~ 0 ~ ~ fil 00 ~ 72b~ 72f ~ ITT{ij~ITT ~ ftw pJ ~ ii 1iu Ii '* _§. pJ ~ A 
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~ 1iu Ii ITT m~t O ~ ~ fil 00 ~ 7 2b~ 7 2f ~ ITT {ij~ ITT~ ftw pJ L;JjffijjJ~ J§ fr r 00 ta3 J1ITT - 1tI z; 
5¥0 ~ -=f ii A I Z: ti 1iU Ii o 
coonJ ~ ~filOO ~72c~72f PT~ fr~~5o_tJi~::;f ~ ITT 7-k f li!e ~ ( iJHm, tl fPJ N'.Lt) o fr 
~~5o_t ITT~~ fil 00 ~ 72bITT 7-k f li!e ~ d 1 PT~ b~ iJU ~o ~ ~ fil 00 ~ 72c5f072f ITT 7-k f li!e ~ d25f P 
d3*o ~~fil00~72a5f072b PT~ b~%mGfr_t $~ITT ~~fil00~72c~72ftlfPJ M1$1~filo !lJJ1 

~~~fil00~72c~72f ~~~50~fil, tlfPJ 7-kfli!e~ PT~1'Ad2;ilHa~d3o 
[0078] ~~fil00~72b PT~%mG~W:ffi:IXPAR, W:ffi:IXPAR}A%fflGfrL $~ITT filfa] M~~ifil 
00 ~ 52 c~5 2f z ~ ITT fil fa] M~~ifil 00 ~5 2c ITT {~HlM 1$ o W:ffi: IX PAR PT~ 'ELtrS 1'A ~ ~ fil 00 ~ 
7 2b ITT* 00 ~ tB ITT 8 JEQW :ffi: $ 7J\. 7 8 o 
[0079] 8 JEQW:ffi:$73\.78ITT~ftw79a)fOyj~ftw79b1Bz:1iU Ii O 3 8 JEQW:ffi:$73\.78ITT yj~ftw79b 
ti1iuliat, PT~ !DJ Jt;t§4~ITT ~ ~fil00~72c5¥P8 JEQW:ffi:$73\.78:z,faJ ITT*1rn~JJl~ o 8 JEQW:ffi:$ 
7J\.78PT~iiU1~ot~J§frr00fa3:t1ITT-1tIZ:5fO~-=fiiAIZ:%fflGfr~~fil00~72bITT*OO 
_to~ ~fil00~72a~72fpJ ~ 'ELtrS~~fJf-to'ELtrSfr~ ~fil00~72a~72f ~ ITT~~;t,rf]j. PT 
~ 'EL ti~, igmz'wtl~ 0 

coo8oJ ¥1L ~~1t~li'. 400PT ~ 'ELt§qi~ ~ ~ ~atiJ ITT _tfilfaJ M~~ifil 76 o _tfil faJ M~~ifil 76 
PT~ %fflG7'Jqf~filfaJ M~~ifil 00~52a~52f 5f0 ~ ~ filOO ~72a~ 72f o _tfilfaJ M~~ifil 76PT ~ tj; 
JE%mGfrfilfaJ M~~ifil00~52a~52f ~ ITT{ij~~ ITT [!!]$77 o ¥1L~~1t~li'.400'E1t§~~ _t 
fil faJ M~~ifil 761l~ ft~~ fil 00 ~ 72b ITT _t* 00 ITT tltE!l :JL80 o tltE!lffi ~84 PT~% mGfr tltE!l :JL 
80~otltE!lffi~84'ELt§~~;t,rf4o'ELtrSfrtitEllffi~84~ITT~~;t,rf4PT~~~-tgmz'wtJ~o 
coo81J 3 tiJmG¥1L ~~1t~li'. 4ooITT ~ ~filOO ~72b~72f ~ ITT{ij~ITT~twti1iu II at, PT 
~!DJ Jt;t§4~ITT ~~fil00~72b~72fZfaJ ITT*1rn~ollt~r, 3¥H~~1t~li'.400ITTW:ffi:IXPAR 
'EL trS 8 JEQW :ffi: $ 7)\.7 8 at , ~~~!DJ 11: _t 00 ITT tltE!l ffi ~84 ~ JlHl JU r 00 ITT~~ fil 00 ~ 7 2a ITT *11 
j~JJ;l~o 

[0082J 008~tlHJJ5JFiJU~JJTh:iJUITT¥1L~~1t~lr.500ITT1HilXITT ftDWtfLlfiOO o 
[0083] £ t'Hffi:l:tl!, ~* T filfaJ~~~ifil00~52c~52f5fO~~fil00~72c~72fITT7]( fli!e ~d41~ 
llt;t§~z~r, ¥1L~~1t~lr.500ITT1HilXPT~l:5007ITT~~1t~li'.400ITT (003, 004A~004C 
ITT) JlHl IX CR~*;t§ ~ o fr 00 8 ~ , ~~ ~ _mx,t 1:5 00 7 ITT JF 1Ju ~ JJTh: iJU ITT & ff Jt!:ff fa3 J1 o 
[0084] PT~ tJHj¾fil fa] ~~~ffil 00 ~52a~52f 5f0 ~ ~ fil 00 ~ 72a~ 72f fr¥H7J [PJ _t_m:1[:ttl! 
tiii:fr~~5o_tITT ~ ~~atiJ o filfaJ ~~~ifil00~52c~52f ~ ITT{ij~ PT~ 'ELtrS1'A ~ ~filOO~ 
72c~72f~ ITT{ij~ITT~~f~Ll~[!!]~E§ITT[!!]$77 o 
[0085] Yi~r, ~~fil00~72b~72fPT~fr~~5o_tJ!_~;t§~ ITT7-kfli!e~d4o ~~filOO~ 
72bITT 7]( f li!e ~dl PT~ b~ ~ ~fil00~72c~72fITT 7]( f li!e ~d4* o ~ ~fil00~72a5f072b PT~ 
b~%mGfr_t $~ITT ~ ~fil00~72c~72ftlfPJ M1$1~filo epff ~~fil00~72c~72f Ji~;t§~ 
ITT7-k f li!e ~d4, [!J_] $77-tE. PT~IDJ Jt ~~fil00~72c~72fZfaJ ITT*Hg~ o 
[0086] ~~fil00~72b PT~%mG~W:ffi:IXPAR, W:ffi:IXPAR}A%fflGfrL $~ITT filfa] ~~~ifil 
00~52c~52fZ~ ITT filfa] ~~~ifil00~52cITT {~Ll~M1$ oW:ffi:IXPARPT ~ 'ELtrS,A,A ~ ~filOO~ 
72bITT*OO~ tB ITT 8/EQW:ffi:$73\.78 o ~Y'J8JEQW:ffi:$73\.78ITT 1:5 ~ ~fil00~72c;t§4~ITT Yi~ftw 
79b1Bz:1iUII, JiJT~ 8 JEQW:ffi:$73\.78PT~IDJ 11:8 JEQW:ffi:$73\.785fO~~fil00~72czfaJ*11g~ o 
[0087J 009A~009G~JFt±:! tLlm007ITT ¥1L~~1t~li'. 400ITT1HilX ITT:1ff!ITT ftDWtfLlfiOO o 
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[0088] £ t'Hffi:1:tl!, ~D009A~ JiJTJF, fr~~5O_tJl~mGJl~1~*-4$7J\.641¥JfilfaJM~~1fil00~52a 
~52f5f□~tl:fil00 ~62a~62f o PT ~iffitta~~so_t_m:1[:ttl!:l:iii:filfaJ M~~1fill□~tl:fil zJ§ 
1¥1 :3/t~LlI Z:*11filfaJ M~~1fil 00~52a~52f 5f□ ~tl:fil00 ~62a~62f %mG1~*-4$7J\.64 o PT~$ 
1JZ1Aff:3/t~LlI z; o 

coo89J PT ~iffitt1xx1 filfaJ M~~1fil 00~52a~52f 5f□~tl:fil00~62a~62f ~ 1¥J-®1Aff :3/t 
~Ll I Z: *% fflG 1~*-4$ 73\.64 o iJU ~□ , PT~ imrlx1 fil fa] ~~~1fil 00 ~5 2c ~ 52f 5¥□ ~ tl:fil 00 ~62 c ~ 
62ftAff:3/t~LlIZ:*111~*-4$7J\.64~ft~tl:fil00~62bl¥J-$7J\.o 
[0090] filfa]~~~1fil00~52a~52fpJ~ rn•1-tlifil%mG o~tl:fil00~62a~62fpJ~ E13x1r 
filfa] ~~~1fil 00~52a~52f Jl~ti~Ll:i&1ltl:1¥J;t,rf]j.%fflG o ~tl:fil 00~62a~62f PT~ 83 ~~□ffl 

1-tlifil mzg; s1lifill¥JtJ14%mG O filfa] ~~~1fil 00~52a~52f 5f□ ~tl:fil00 ~62a~62f PT ~imtt 
~~ocvomzALD1¥Jml~I Z:%mG o 
coo91J ~□ 009B~ JiJTJF, iffittx1~ttfil00~62b~62f1¥Jti~rw:1:tl!~ft1¥J _t* ool□1~u:zzoo* 
ff• 1-t* % fflG [)ff 11□ ~~ ~1 fil66 o [)ff 11□ ~~ ~1 fil66 PT ~ % fflG fr~ ti: fil 00 ~6 2b ~ 6 2f ITT :5K 1Bz:fil fa]~~ 
~1fil 00 ~52b~52f qi~ ITT _t:zz 00 5¥0 {~U:zz 00 _to [)ff 11□ ~~~1fil66i9: ~ qi~fil fa] ~~~1fil 00 ~52b 
:3f Jl pJ~7f-%mGft~tl:fil00~62al¥J-~{~u~_to 
[0092] PT ~imttx1~tl:fil00 ~62b~62fl¥J ~- 1¥J _t:zz 00 l0{~U:zz 00;lt!:ff~-1-t*%mG[)ff 
11□ ~~~1fil66 o PT~ iffitt• 1-tI z:x1 [)ff 11□ ~~~1fil661¥1 - tw;lt!:ff 1iu II o 3 [)ff 11□ ~~~1fil661¥1 - tw 
~fflli~,J§~IZ:~1¥J~~~~fil00~1¥J-~PT~~fflli,~~K~~fil00~z~l¥Jffi 
j~o 

[0093] !lJ11J§, ~□ 00 9C~ JiJTJF, PT ~x1 filfaJ ~~~1fil00 ~52c~52f ~ 1¥1~~!¥1-ftw;lt!:ffti~Ll 
~%mG[!!]$77 o ~*~F£'~, =& IJ!LJpJ~7f-%mG[!!]$27 o [!!]$77PT~%fflGft~tl:fil00~62c~62f 
~ 1¥J~~1¥J-tw1¥Jr1f 0 

c 0094 J PT~ iffittM fil faJ ~~ ~1 fil oo ~ s 2 c ~ s 2f ~ 1¥J ~~ 1¥1-tw *ff~ ri'iJ ~ tt:1:tl! ti~u *% 
mG [!!] $77 o ft%fflG[!!] $77St ill PT ~X't~tl:filOO ~62bl¥J-ftw;lt!:ffti~Ll ~ :l:~:::k~tl:filOO ~62c 
1¥1-tw lo [)ff 11□ ~~~1fil661¥1-tw z faJ 1¥J ge: ~ 0 ;imtt_tJ£I z: PT~~ KJ§~t 1¥1 ~ ~ fil oo ~z faJ 
1¥1*1rn~o 
[0095] ~□ 009D~ JiJTJF, pJ~jffijj:~~~~67 ~-=fiiAJLl[)ff11□~~~1fil66~*%mG[)ff11o~tl:fil 
68 0 [)ff 11o~tl:fil68PT ~ ~tiiiA ~ ~ ~ l¥J ~ ~iiAfil O [)ff 11o~tl:fil68PT ~ ~imttr'J:~[)ff 11□ 
~~ ~1fil66 l¥1 tm rJ. ti:~ rm tu mG 1¥1 t,t 14 fil O -'=5 [)ff 11□ ~~~1 fil66 t§ r~ , [)ff 11□ ~ ttfil6s PT~ ~Ji ~ti 
r,5J 1¥Jti~Lli1$1¥J;t,rf4fil o 
[ 0096] ~□ 00 9E ~ JiJTJF , % fflG _tfil fa]~~ ~1fil 7 6 , ~qi~ fil fa]~~ ~1fil00~52a~ 5 2f 5f0 ~ tl:fil 
00~62a~62f o !lJ11J§, ~D009F~ JiJTJF, Jffijj: ~~*~11:fil00~62a~62f5f0[)ff 11□~tEfil68*%mG 
;;1gtl69a~69f o ;;1gtl69a~69f PT ~1'AfilfaJ ~~~1fil00 ~52a~52f ~ 1¥J~~l¥J-ftw~Yi-ftw:3t 
flp:l:tl!JE {tr 0 

[0097] ~D009G~ JiJTJF ,%mG~~fil00~72a~72f~:l:JtfEi1gtl69a~69f oiffitt_tJiIZ: ,~ 
11:fil00~62a~62f 5f0[)ff 11□ ~11:fil681Bz: ~ ~fil00~72a~72HOC 1~ o PT~ 11 ~ ~fil00~72a~ 
72f~ 1¥J~~l¥J-ftw1iUII o ~~fil00~72a~72fZ~ l¥J ~~fil00~72b PT~ 'E11§~o_t.Jife;t£!¥J 
8 JEQ;):!jLffi: $ 7J\. 7 8 o 8 JEQ;):!jLffi: $73\.781¥]-ftw 7 9a5f0 Yi -ftw 7 9b1Bz: {iU Ii o imtt~ 1~ I Z: , PT~ 11 _t 
filfa] ~~~1fil 76%mG7'Jqi~filfa] ~~~1fil00 ~52a~52f 5f0~ ~filOO ~72a~ 72f o 
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[0098] !lJ11J§, ~□ 00 7 ~ JiJTJF, %mG~~ _tfilfaJ M~~ifil 76 ~ 1:5 ~ ~filOO ~72bl¥J 8 JEQ;/:!jLffi:$ 
73\.7 StitEll l¥J titEllffi ~84, 129 llt, PT~% fflG '!It~~ ~1t~li'. 400 l¥J ( 00 35f□ 00 4A~ 00 4C l¥J) 3iti 
IXCRo 
[0099] frrX~ '~~X'J fIJ=l:BrnJi~1irr~rll ~j~IXPERLITT1¥'-5Gl45U IXCARITT ¥1[~~1* 
~li'.1¥17F iYLl ~ JJTh: iJLl * ff ta3 J10 rt rm ' ±3: 1x ~JF iYLl ' 7F iYLl ~ JJTh: iJLl 7G ~~ T llt 0 

[0100J 00 l0~t!HlisJFiJU~JJTh:iJUITT ¥1L~~1t~li'.600l¥J m1$J!fiOO, 0011~00101¥]$73\.' 
A' 1¥1 m1$1¥1]J)[:;(1¥]00,0012~moo l0ITT~A-A' ~~ITTtlztlisJFiJU~JJTh:iJUITT ¥1L ~~1t~li'. 
600 l¥J !It~ 1l m1 $1¥1 tfU fl 00 o 
co101J £ vH@:1:tl!, ¥1L~~1t~li'.600PT~ 'EL1i* § :1ff~ta~68o~ 1¥1 ~rll ~g~:1ff~ta~ 
689, ~rll ~g~:1ff~ta~689fr1¥'-5Gl45U IXCAR~{~u_t~JitifU~rll ~g~o ¥1i~~1t~li'. 
600PT ~ 'ELt§Jl~~~ IX613a5f□~=IX 613bl¥J ~~613 o ¥1L ~~1t~li'.600J:f PT~ 'E1t§% 
mGfr~~6131¥J~~ IX613a_t1¥J ~rll ~g~tJJJHJkta~620~2z~~ filfaJ M~~ffil6175f□~=filfaJ 
M~~ffil619o 
[0102] ~rll ~j~tJJJHJkta~620PT ~ 'ELtrS~r II ~j~tJlfr;j;Jk~~~ffil621,~r II ~j~tJlfr~tlkfil622, 
~rll ~g~faJ ~rMtf:6245¥□~/i,m IX623 o ~rll ~g~tJJfr;J;Jkta~620%mG~r 11 ~g~~li'.o ~~1tfil615 
PT~%mGfr~~ filfaJ ~~~ffil6175f□~=filfaJ ~~~ffil619~2z~=IX613b_t o 
[0103J ¥1L ~~1t~li'.600PT ~ 'ELtrSfrl:5~~1tfil6151¥J _t:zz 00¥1il¥J7:f ri'D _t:1ff _'i'.1¥] i1J 
mfil673, m~i1Jmfil6731¥J ~rlOtii: 1¥1 g;~~~~tfil64o~ 2zg;~tJJJr~tlkfil65o O tJJJr~tlkfil65o 
PT~~_t 00~~~00 5fa3;i£1¥J ~~fil00~22a~22f o 
[0104J tJlfr ~ tlkfil650PT ~ Ji~ ~twti1i~ Ii ll:zz 00 JJ._tJlfr ~ tlkfil650~ tB 1¥18 JEQW:ffi:$73\. 
692 o 8 JEQW:ffi:$73\.692PTx1flr0051¥18 JEQW:ffi:$73\.28 o ¥1L~~1t~li'.600PT ~ 'E1t§:1ff lr. 
fr$~ tJlfr ~ tlkfil6 50 5¥□ i1J mfil6 7 3Z faJ l¥J tJlfr ti~~ ~i fil660 , * Jl faJ ~ tj; ft~~ ~f fil6 7 5 PT ~ :1ff li'. 
fri1Jmfil673~ 0 

[0105] ~~613PT~Jl~frX$@7JfPJ (~~1¥]7]( f 7:f fPJ) 5fDY$@7JfPJ (~~1¥]7]( f 7:ffPJ) _tfil 
1$1¥1 _t:zzOO o fr~~6131¥J~~IX613al¥J _t:zzOO _ti¥] ~rll ~g~tJJfr;J;Jkta~620PT ~%mG~r 11 ~ 
g~ IX PERO ep '~r II~ g~ IX PER PT~ :1ff li'. fr1¥'-5Gl4 5U IX CARr 7J O ~~613PT ~ :1ff li'. fr ~~1* fil 
615r7:f .~~6131¥J~=IX613bPT~tltE11~~1tfil615o 
[0106J ~ 3itifU~r 11 ~ g~tJJfr;J;Jkta~6201¥J :1ff~fil625PT ~ % mGfr~~6131¥J ~~ IX 613a 
_to ~rll ~g~tJJfr;J;Jkta~620PT ~ 'ELt§JJ(f s11t~ o~~6131¥J~~IX613a PT ~frl:5~~ IX 
613al¥J _t:zz00¥1il¥J7:f ri'D _tJ!{$, :3t Jl PT ~titEll~=IX613bl¥Jr :zzOO o PT ~iffitttlti~UI 
Z::~~~*~~6131¥J:zzOOl¥J~$7J\.*i&lr.~~IX613a5f□~=IX613bo 

[0101J fr~~IX613a_t%mG~rll ~g~tJJfr;J;Jkta~62ozJ§, PT~fr~rll ~g~tJJfr;J;Jkta~62o_t 
%mG~~ filfa] ~~~ffil617 -~=filfa] ~~~ffil6195f□ :1ff~fil625 0 ~~ filfa] ~~~ffil6175f□~=fil 
fa]~~~ffil619PT~ EE r,5J* &~ ~-=f1t (HDP) •1ttmfil%mG, ~~~)[:1:tl!tj;-Jt~rll ~j~tJlfr;J;Jkta~ 
620zfaJ l¥J ~faJ o frJFiJU~JJTh:iJLl ~, ~F s1lifil (:5KJF t±:1) %mGfr~=filfaJ ~~~ffil619_t ~ tltE!l 
~=IX613b, EEr~=IX613b,~Fs1lifilPT~tlffi1¥'-s11to 
[0108J i1Jmfil673PT ~:1ff lr. fr~~1tfil6151¥J _t:zz 00 _t, ~frl:5~~1tfil6151¥J _t:zzOO ¥ 
1il¥J7:f ri'D (Z$@7:f ri'D) _tJ!{$ o li?li1Jmfil673PT ~ %mG7'JII ~ P9 $fa] ~tj;-Jf,~~~ffil6751¥JJ:::f 
% , 1s ~ i1Jmfil6 7 3 PT~ tlz 1AsJF1Ju ~JJTh: iJu Ji~ 11 tt%~mz;J;t tt%~ rm i9: ~ faJ ~ tl -Jt~~~tfil 
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675 o l!lllt, ¥1L~~1t~li'.600PT~ 'ELt§f1gil!fil673lOfaJ lsJJU:lfE~~~ffil675, ~%fflG¥1i~a 
~o 

[o 109] f1gil!fil673PT ~ ftX$@7JfPJ lOY$@7JfPJ _t.1~llt!'aJ ~~3f o f1gil!fil673 ITT ;1ff li'. PT ~t!HJJ5JF 
iJLl ~ JJTh: iJLl rm r'J: ~ ' * _§. pJ ~fr~ d> ~ ~ 7J [P] _t ~ iJLl ~oz'¥%% A :1ff li'. 0 f1g TI! fil6 7 3 q~ llt ;t§ 4~ 
jfJl~ 7J\.~~~~ffil6071:trff1gil!fil673zl'aJ ITT:1ff lr. PT~~OJF tB ITT T'JX>Jl~ITT, 18 7G~~ rllt o 
co 11 oJ f1gmfil6 7 3 PT~ a r * oo ~ 1:5 ~ ~ 1t fil6151L 1i1ltE11* ~ Ji1i O f1gmfil6 7 3PT ~ 'EL 
trS~ ~o $ s1 titmz 1¥'- s1 tit ITT~~ 1ttJ14, ~ ~ 1ttJ14 PT~~* ti~ ITT ;t,t 14 mz 'ELtrSP~ ~ ~ mzn 
~~~ITT ;t,r14 o $~$ ~ tlfil651 ~658 (650) PT~ ~{H1gil!fil673 ITT {~Ll:zz 00 :1ff li'., * Jl aztrn7:f 
ri'D ( ~ ~ ITT ¥ 1L 7f ri'D) _t fil ~ ~ ~ 1t fil 615 :1ff li'. o 
[0111] ~o_t.Ji)r;t£, $~tJlJr~tlfil650~ ITT{ij~ PT ~%fflG:l:ti?.:lztrl s11t'!'rGST, $~t¥{ii:ff1¥'-
5GMCl~MCnlO $ :lztrls11t'!'rSSTITT '¥~, $ :lztrl~l0:1:ti?.:lztrl~ o$~tlfil650PT ~Mi$~% 
fflG '¥ ~WLl ~WLn, :3f Jl PT~ 0~ :1:tl?.3iti JU ftX$@7J fPJ lOY$@7J fPJ _t :1ff li'. ITT tmJE 1¥'-5G ITT ;t§ 4~ ITT 
t¥{ii :ff 1¥'-5G * 0 
[0 112] frJFiJU~JJTh: iJLl ~ , t¥{ii:ff1¥'-5GMC1 ~MCnITT tJlfr~ tlfil652~657JF tB 7'J:1ff li'.fflG/\ ~, 
18 ±3:{x~JFiJU:ff Jl%fflGtt1ii:ff1¥'-5GMCl~MCnITTtJlJr~tlfil652~657ITTtf § PT ~t!HJJ5~~1t 
~ J=, 11 OOITT ~ ;*11Jf!JE o 
[0113] iJLl~o, % JJ)Gtf{ii:ff1¥'-5GMC1 ~MCnITTtJlfr~ tlfil652~657 ITT tf § pJ ~ 7')2n (n~ § rt 
tf) o :1:tl?. :lztrl s11t 'l'f GS T ITT tJlfr ~ ti fil 6 51 PT ~ % fflG :1:tl?.:lztrl ~GS L $ :lztrl s11t 'l'f SST ITT tJlfr ~ ti fil 
6 5 8 PT ~ % fflG $ :lztrl ~ s s L o Ji 1t :1:tl?. , $ :lztrl s11t 'l'f s s T ITT tJlfr ~ ti fil6 5 8 PT ~ % fflG 7'J fr ;t§ 4~ ITT 
t¥{ii:ff1¥'-5L$ zl'aJtiiLl7J\. ~%fflG7G~ ITT$ :l&1l~SSL0 
[ 0 114 J tlz th5 JF iJLl ~ JJTh: iJLl , $ :l& 11 s11t 'l'r SST ITT tJlfr ~ ti fil 6 5 8 lO :l:tl?. :l& 11 s11t 'l'r GS T ITT tJlfr ~ ti 
fil651:l:?JpJ~~W3~mz]!g;~, :3f _§. PT ~Ji~ !5tt{ii:ff1¥'-5GMCl~MCnITTtJlfr~tlfil652~657 
ITT~a~::;;r-~ ITT~a~ 0 
[O 115] $ ~tJJJ} ~ tlfil650 PT~ 'ELtrS $ s1 tittJ14 mz~ ~tit1t tm;t,r14 o ~ ~tit1t tm;t,r14 PT~ 
~iJLl~O:l&§tti (Co),{! (Ni)-~ (Hf) ,ts (Pt)-~ (W) lot}( (Ti) ITT~~ITTtit1ttmtJ14otlztJJ5JF 
iJLl ~ JJTh: iJLl , $ ~ tJlfr ~ tlfil6 50 PT~ 'EL trS~ ~OW ITT~ ~;t,t 14 o 
[0116] $~~~~ffil641~649 (640) PT~:1ff li'.ft$~tJlJr~tlfil650zfaJ o $~~~~ffil640PT 
~ :1ff li'.T'J az trn 7:f ri'D _t q~ llt raJ ~~ 3f , * 1l :1ff li'.T'J 1:5 g; ~ tJJJr ~ tlfil6 50~11;J:1:t1?. aYtrn 7:f ri'D _tfil 
{$ o $~~~~ffil640PT~ 'ELt§~~o-1ttitmzffl1ttitITT~~~f;t,r14o 
[o 111] tJlJrtl~~~ffil660PT ~ ;1ff li'. ft$~$~ tlfil650lOf1gil!fil673Z!'aJ o tJlJrtl~~~ffil660PT 
~ 'ELtrS1'Af1gil!fil673)1fgU'f :l:iii:ITT~im~~~ffil662, ~ :Wttiii fil664lO~]J~~~~ffil666 o ~iii!~~ 
~f fil6 6 2 PT ~ iffitt 11 ffl F-N7:f f! ~~ ~ :W ~i ~ JU ~ :W ff {ii fil66 4 o ~iii!~~ ~i fil66 2 PT ~ 'EL trS iYLl ~o 
•1ttit,•1t~-•1itg,•1i~mz•1it11~0 
[011sJ ~ :Wttfiifil664 PT~~~ :wtfij~filmzfftJlfr~ ~filo iJLl~o, ~ :Wttiii fil664 PT~ 'ELt§ 
1t ~ ;t,r14,; -=f ,8 mzM * s11t o ±3:1!. , ; -=f ,8 mz AA* s11t PT~ 'ELt§ iJLl ~o ~ ~ mz ~ ~ 1t ITT~ 1t 
ITT f,l!JJv: o ~ :w ttiii fil664 PT~ 'EL t§ffl 1t tit, ffl 1t M~, ffl 1t tit M~ mz 1i ~~~ITT $ s1 tit o 
[0119] ~Ji t~~~~ffil666PT ~ 'ELt§Jl~ r,§jft~ ,m,tf (r,§j k) ITT 1t~tJ14 o Ji~ r,§j kITT 1t~tJ14 
t~ Ji~ b~-1,t titfil ITT k ITT ft~ ;t,t 14 r,§1 ITT k ITT ft~ ;t,r14 o ~Ji t~~~~f fil666 PT~ 'ELt§-1,t tit, ffl 1t 
tit ,•1i~ -•1itg ,•1i~ mz•1it11~ITT 1¥'-fil mz:1:tii:ITT fil 0 
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[0120] lffiffi IX670PT ~ i&lr. fttf{ii:ff1¥'-5G $ ITT _tJw~, ~qi~fa][sJJU:lfE~~~ffil675ITT _LzzOO * ~ 3iti JU ~1Jmfil6 7 3 o i,m IX 6 70 PT~ 'ELt§ iJLl ~□ti~ ITT$ s1titoi,mIX670 PT~ ffl {t $ :i& 11 s11t 
'!'rSSTITTi,mlX o 
[ 0 121 ] ~ at ' :1:tl! :l& 11 s11t 'l'r Gs T ITT ax $@7:f [PJ _t :1ff li'. ITT ~ IX 6 0 5 pJ ~ i& ]'[ fr ff {ii :ff 1¥'-JG * 
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Semiconductor memory device and method for forming the same 

Abstract 

The invention discloses a semiconductor memory device and a method for forming the same. The semiconductor memory 
device includes a substrate defined with a first cell region, a slimming region extending from the first cell region in a first direction 
and a second cell region extending from the slimming region in the first direction; first and second electrode structures each 
including electrodeswhich are stacked on the substrate, and disposed to be separated from each other in a second direction 
crossing with the first direction, with a silt interposed therebetvveen; and a plurality of step-shaped holes disposed in the slimming 
region along the first direction, and respectively formed in the first and second electrode structures. Each of the step-shaped 
holes indudes first step structures which face each other in the first dkection, are symmetrical to each other and are separated 
by the slit and second step structures which face each other 1n the second direction and are symmetrica!to each other. 
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[0003] 

[0004] 

[{ 1% , }/Jfr .1£ 0} ..... Jt"l jf:. !/ hl /{-1 :r:ru • )f !i'.i]}[-fFMtnr~ HJ !8:±& (s l i mm i ng r cg i on) k:J, & ,¼ Fli .t£ ti~ 

Wt: f;{ :h£ ta rf iE q\ ....• /i 11'·i) .fil ·ftfl i':19 i:l1 .: ... : J)'.i_ ii:; f;i{ :h£; 1ft .... , i'Ji Hz.ft\ :jtJ fn ¼t .: .. :. rti, Hi t;\j ,:fiJ , ff jfj# • •••• Hi 
-l:H, ,;.+·l;{'1 !-:] r;r;.H'· ~-,{;· •••• i:h jJl. /;J, ·l.fi .,,, r':j ,LJ •1::1"., Fi i:.· -11: r·1:·. '+ :1·:t J,r !·· (tll :~"" ,/.·,, f-b -l:r,:, ·H· l:i :•,,{,, ~~l. 'Y! ·'}· J.1: L: ,··,,:. 
·1~X ~rf -1~-:1 -·;: - .i ~1! ;..jl, .½-.J ~~~~ .. t.~, '/X,:-,;:n 1 •ti -t:jw 1:.:. LS 'J(t ;i,,:~ :r:f~ t~ - .. 1 r J~ ~&: ·1/{ ~-- ·-·-- 1.I' .. . ·:f:.?" I ·t~ ,px _t :l·l~ ~ ~ -,t~(, ~Y ..... t=:=t. -g l~ - ---:) .,~~J ! 

'l' ~-(:,;· ...... r'·1·,'·•·e<t V-,{<.+\" .... ·1·1-'-J i-• ['l .~·•··/c:\<.·l't:W;l "f' ·+i-'1':·11'i/·1·+····P·-',·'•-.,1, l' -;-::.;· 1,1 Tl.-<;.,-~· l'''~·','{1,q:,.·~l n~-
J~ :!W, •••••. /J n :.,(><... tl'J 5!'; ..... /] n .. l .. :/, ·J;(!'Jl '.J1'.tJ.ht . • J\· IJ ' 'J fl J'.\, 1.1.x:1, ., / r fi',J ; ~: .. ' lx. _-y • I'" 1,) I {~J ·t/d ' ' .1 11 I 

[0005] 

mt ·_!-f.>: :,p:~ /j\7 rt i,¾1;~1','j-:. :rl.i: /'i,r;: .i:.R FciI ~rf-~.·1'>j: i· ~;-cf'.~ r:P .f1:.A1·'N~ :tN rlfiJ':1; 'z'f,; ....• ·.}1·" 1"!:iJ tzY 'if,! ;;•.J. ···•:i'-"1·; ::1{1 %I······+!: :fl. r'i{1 :Ji ,•--,-1' t, ~ .... 4 ... •.-'.'<.., , :-, ~ ~. J -~-.•,;..-<,J:?(. -·•··" .- .)(,t,.-.,., f_ It-~1 •-~.•-·• s,._,..,.,.,, . .,/-.,.,(: .. :i...>".'~ )- ~- ,.}_~). ,-1' J -~·~'J-J.__.. 

tW fJt ti::i 1J·::1 :4;: . •W 'l·,J· f'-1, [:1:J .{_,i; ;:+:j J:;r1--_iJt JI ttni.otFV 1 '.t_1'.:/li~ -'h,-, Hi t_;11 sr1 
J'Yi 1~1.:. 1'1'.J ..t>1t :1:~H,i11 J:i1 •• 1·, ·!J: f,t r1rr·· 1.:i, .r/. ,t~ ......... J ... ~•l/·-.•--:-.. _:,-,:....,'l'.,."m~--:....-•--.-~ .X ! .., -~Jl..._\- ... ~ ........... ~~L;-,1\;,;l~~--·>-..... f __ ;-.:.JY..J.\_.,~111.}--- 1 .• ;(._._i;.v ... L,_ ..... , . .:----•(,.,.,.,.,./\' .•.• .. ~ ..... ,-....t•.~--

{,'.j·-.;!t.J:,,:·'{".J .. 1:_tJ,I ,I( ff.'.•;.f<.l';~.-'.:\ ....• rq-:j·X;;/f·:ll, . !'if~[. it ;f:l .... ,r·1\· .fait'lf X[ -".t, ,'.i {i] Jf•/i: firr i.:.-R fi'): .... , ,h lf'ij ! · z1t:1(:l- "rFJ'Y,;-f· 
,',;_ t -tatt .• A--, ~Xr.-~-t ... t:.J, )1,~ _.,\.; _,.,.Y,, ......... _.=-J] !,i 'ttl.!''1.\."~ ..11.~ f..t 1_".i,,i,f,JL~--~.•/l·'~·jf..J .• ✓ . -----~·-•'""-· L ... 1 .. 

l+ r:1 ,•('~i; M- ;_;,.i.t,;)"!'!'J · ... :1-J Nr -----j(f!, U{: ~;!:' t·/·1 I )I y, ti: L; rjr;:.;-l;; ·:,•,,;' .... _·_.f'1·' !•'.;,] ·.:,,;;; _··.·_-:/ i,'!(J _·_Hf .. ·.·.·.·.: ·.)'1:·• 1{:;1 :)1,,'_f; jjl, •. t•. ·1=t .. r_·)•.·_'1.· ,j .. • :.;':f: :J·t'.L ... ·_.._x..,.t.t-u..-,~-·:·'J' ' /\J _ _;.-r:r- ~l ·1)·~1;;.~.1·:·,u~>"···>"<s.·J..------:::.tt/1.i.::1.,_:~"J } ....._ . .........._ 71 ... - t-•-'i r..._ i:. /)j t 

[0006] 
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M (fl ?A~ • H l:J. Ji lU?#L::: tJN- llit- , fifi· 3£)l!~ .jfz·fi!, 1/i Nt · .• J{f. ji:; 13.1!£ , AAJVi tt ?ft ...• !fl. ;tf?<)ihU in· • 
IJ [r.1] fuI·]lJ:l(f{J mJUW lZ: i!~tu &.JAfJ1Jt)J~~{W !X' .h&.NJrYrJ&ff1·""' HrAJ jff jf}l!YJ :M.: .. .-.J)\ji:;[:.{ r4<£; Ht .... ·•l}r.t¥j 
']' '-' ·-,sL ::fn .,,,, ..... v,:-,_ t'"" 'tJ'·' ·-,sL f"C .. '-i' _..,,,.~ ..... i".1-~ ·l·J• •/-r' -~L '1•r1 r:y··. "'' .,,:~· ... , l'.l" J:;'.6 '>/·' .. ,1 ·!-.-- .,,1,· ....... 1, .. 1

.,:, !·· zc;: ,j, ,'ar '\.. 1-,1-. •tt: 
,],-:i ··Tf•.'iVi .... ,t)}I ,:,;,,,,vJ . , /'l . .t::'.l!i.-h· JJi r.11-/1,1' ····;·i. .11.TJ'.b.'ii'\ ..... >.JI ·,,i,,1..\-:f LH:.,;H::::~ ,J ;,J .. :f::. >' fi1)).; ;-t!:\ ... ir 

;-n: i1J1~·;A 1:.i:1.1,i.-v1·-. /:lfr;;t th .... -1:t1~t,'f;~1F -1r ":n .11r1• ;+ ir,: .... ~i;-01 .fi'rt1*' ·rr r.t 11:1{1 hf ....... Ai fi1.+;1:l1-'. Nr,t ff~ ..... l1"ffii ! .. 
~~----·.• ... ~,•~--..,~1:-.-~.-, ·!.••.> .. _____ ,,..,., .• ,/l· .•'i,.J ..... /f .J •• _ .• .=-1 .... ii )•1 .... 1 ....... ,.,J.... ._,,, .. 11-~<t~~ ....... , .. ~_>t .. . · -, .... ~ 

[0007] 

[0008] 

[0009] 

[0010] 

~J~~~U 1 }.5,~MUt.#t1f1··.~1~h.~J-i~~l-(j<JJl1ij~~1" r:-: t,.; L .... "=-"-' _.)'t ... -·-.... F~1\:,...._;..~ ~ ... ~ :--\i:1- ..,. J. .A .. -,:~W..f:-:=J..,. . .., l.11.~~--:'\. -

[0011] f~ 4J& Wti:ii~:tITT w: :4;;:{~Jf E1¢J .... ,'J: Htfi.}:f j:\IYJ '!'- .Br,f.4;.f:(l1fil1m :tlfl}ifl'iJ /j0 \~i .fri [fj i:n h~-WH·'U\i:'. 
''W i11tr -1th fl'iJ. 1lj .. J.t; J .. ,.:1:, , .. 1, .... 

[ oo 12] !ll 5 , [!l 6 , Efl 7 , bfl 8 :tD tll 9 JiHITT 1t1; :4;;: t-)f (f'.J ..... '{( :fitti /i j'\: fl''.J ,'f. -Br- f.:4:. i'l fat fili Jt11~ i:i<J ?i- :PJ1 

ti~~!¥! l:f J MJ ft;;/~ %1: IY! ,, 
[0013] 

[0014] 

•3- ;f,p .tJt Pf! riJ N:f:r it ii( A?t !¥! ,. 
[0015] f~ l 7A?i~ 17[) ·, l\j lBAof !ii l BD l,:J, .&Efl 19!\1\ fll 19DJ!&:m1)K:1s: •1.~ }F rYJ .... , ?U)f&)iil:.f}'.J H-1 f 
*~*V##~~~-~H~~~#~m~M~~~~o 
[ 0016] 1¥j ') 0 JJ, ·i1'.:, f',' •t!l: ·H!J -Ct1j ·i1·,:. {iJ yr:: 1:tJ ·lf,:'. ·i;.:_ /,\ ·}· x: 1:1~1 .... ,_'_;_t ·V1\_·i_ .JJ·· ~it' r.}{J .,'J.':, .P, l:Ac1'1c: 1,tll<.,,' ~.'*,:-,,'. J:,l;: 'ffl ['.t,(_·J> !.i"'· ·fi:li· i..: ..... ~-.; ..,.'- .•. , .,i.,_.__,, .. L, >L~ t.J .•. " i_"! .J kJ T ..... 1.1.1-·{i- ...... !ij . i ~- ., ~ JJ ... T -~ L :,r l·+ l·J ~ .... :i--".;.._J:..___ 1·. ,. 

JtJUJ&}Jit,, 
[0019] ~ft !ii :JI!: 0--H1 ::t hf!i/i :rt c i;n •t 1 ft'iJ i'./i t1J) ii<1 :;i .. ~ tfI l\J ,. ls:rr, ~1r- wuu:1J1J rtr +··W1.1 tm miJ.ifatt.:-tt 
;fn /t!lt 2~ !l~ ml \flit !¥1 ;j\ !'!ti Wic WL;.ft1Jt.J4X ffj jfft ,:, l:tJ i!t ' f:ifi· tlH ill nt ?.1':: Mt Ji }t .{~ )§1: ftt~W frI:.1 ni f * 
~M~W~~~~W~ill~,~~~~M~W~ill~~+~~mfflR~~*~~~~4~ 
r}j !'!ti Wti l1l{ fo ?'b: Bl! (!<1 ~t ft -, 
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[0022] 

)1 ••••• ii:/l 1. 'Jl t~jf{l:'i11Jj:i~ J\HflfHf fi] 51 ····':it:·f'l- 'ltlt 'r1' i:iJ i"FtE-···· i'-f,L~i12 p t-•J 1 FU :it-fl: C, )1 
Jf. rEt&J!ll./1.r~~. :ti Jc it1J.~M~:11tr:.i;;q t-it-f:t: "::t fi:JJ" nJ, i~~ :Jc1~t: IiT u. J&:0;:ik~- i'-:ic·ffl·- .zJii] !YJ nrt ····• /G 

11 e ,~ •t ···1· ·*·· { A e ··"'" ,. A 1 r···, ••• f'l t ··, f,t('d (_}_; l:i ff f.····· I f:i(k: it> I 1T1 1!'1.J /{/ •• ,, 

[0023] 4~ :'i.:f1fi·H~ftlf!'0AtiH f'.Z.}H THli.illJlf¼:;thfu/Ji(liJ I] !'l<J 'mrr:;@: [:fl !Wt ft,-!J:4;:)t H}j ,, 

[0024] 4n:.{-;: ::tNd}.: m t}<J. i,J:W J: F ·:t5}:fr llf:1 T.:i§Ut l~J .. {} yl!jJf }f.f.Jf;;.:it H~, \iif }1:·f}Lti'.i;J.'.1.%1J-l:<1t" 
[0025] if;j:fi-mlmtf'.' :t1tf:.{-;:1;~tHJJ 't) 1l1 ftJfl;;f:+n ''tit•§"' "·t! tr"' "·J;'{f" fi] "jj~§ilt" [J\J, JtJ!:rrt 

[0027] .i:£;11f flHiti?, r0 ::W~is,: :t. t111Jjj fi#J h:'. x , {'.i fJ1il :,t~ H\ Gfi tm {Ejtli H1 '.J:~11 r11 )i:: .x rYJ :t~ t\'.D Ji1Z ½z 
ff{'fif:};JJ\ ff -1:J '°l:'. ff1?'.E4~ i}Jf ffJ L F ::t:.fttt[] :X.:WU!!k 1l1 liJ-{g .X. ·:lY,O'f<Jg- .Y.., Wff-+}ttf~lti)\.1JnlJJ:1 
[l{j ,;t; ;'!f J'J .:1~ jf;, :("' lf'. f1{1 ;'7 ,'1 _ 
~•l -:::-Ki f.., ..,,.____ ·' / ... . ~ . ~-- ~•l 'J :,..~ .. ..X.... V 

[002aJ t 1: 
1.:At i:.- l.-t-,J,~,- 11:1 1,i\! N:: ·J·,· •1::-1:. t: 11. 'A f't11 ·-'1}1•• 1.' 1 1·m 1,m:{it. ':f,J· J: 'k't· mi 1\{J-1J:i w11• rn1 Wt. iff ir,:,q--•ft-:;,;:: 

J:---~.- f j{.L,~~ !' ,~.>...J..., :./ _.,., f·:l -U ~ .. .-\ .Xl,'w v•,/\ ~ ... _.;,,;.,. l~ ~ •. •'-.::..:!.-ii. ·~~~-••.'if<• ~• J., .• f..;,,._,, J ..',._.;. 

[0029] 

[0031] 

[0032] t-t. rm jtJ i ·.t-H 

11.i -:,-t i,4.,- --;:, 'i? r:1<J ji, 10
1'HL 1•

1
1'>: -1'1'.it. (w ,i,i, 'iW ·i 'lll) 1.iJ· l-' 1 {iJ tr- •1•

1'<" f:t :'-m .1Nt ·;,: 

1uE H1J ·1 i (l. 

._.:;")'~-:-:.1., ... x.:1~-! ... ~hl,!":J./,J<,...,_,_ -r 1 .~-fl.- H·ui:,-t:Z.f:-:L-. · ........ ~.,i,f-~: ,:i,.-J.,~n. =1 wPi Y ... -... 

ri ru-r tit}%£ 120, :01 ti ;,111 ~ iti, 1N1 uo *11.:+ trn f:12 wr1 -:10 ,, 

[0033] :.(:yfr~·HiJ1\ Jc!Vi; :YlJ 1101:iJ U, illt'S ;t t {iHfilJ.tBLK l i'iBLKn,, {{fitr-.tJfBLK1 /fBLKnrf3 i'.i01~f 
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[0034] 

transistor) o 

[0035] 

DATA,, 
[0036] 

[0037] 

tfkttttw.1001+~ p1r:;M ttff1faJli·lWI-ff 1t~, H~_x ___ v!'itI 3-Tlf th .LE., 
[0038] !¥l 2Jil: fji!J)i~t¥] l rji }Jr :;j"~ [j{J :ft'.fimtJ~ fjl ltl ----- -·1,rYJ~;j-"( wiwtr~i:I!l.!iJ ~[fir{~ !t:1, h\?f l?l ., 
[0039] $ Jm !¥12' N fi#iJ.tBLK i 1:iJ tl ➔'i\Jt».11.}{E;:t ff. N~rtBL -1:j -;; Jt;Jt~tff ftCSLZl'fiJ l'O :¥ i'!fL )t 
m,".~'l'lf -f t.._. . "' 

[0040] ·Et.f£Bl,i:iJ {E :tfo .'.'.'.~/J F'iJ SDJ:. }J Jrti, }j:,JLi:fJ i{_\·::t} jti}----· }i fr.iJ FDatS 11{ ., 1; 1" 1)1L Ji:; /ll CSTRUJ 

)l i!Xl!)::Jtl i"U ?t ;k {;\t~ BL, J)'.i.;ii:: i*; CSTH "iif ;lt fjij l!Xtlt §i1J {.;_~ Jt:)H( tn.it~CSL" J;-i-- J'f'.~ :it If, CSTH i:iJ i[i '.Ji 
-1-,: ,it ::<:z.1\'d~!':!il i -C~-~,'-:l:t-'.Ji'il;j.7,fl'(''~r _,,, l,fi} 1-t .. 0.V _;J; .... ,)<, .• ... ---J .-'.h , __ , _; ,i_..iJ,'l.,.><,.-,.lG .. ,.,L/.~_ ,:, 

[ 0041] =hf·i-- ff\ it /*l cs T !HiJ ti, 1'8 tfJ flt f,J {{f. tQ BL (j{J i;iH}l .i;ff ff. rm, H~ 1ff DST' lftf:!)1 .f!J z} :Jl~ Wi HH& 
( V' [ r'l!J :;,J'i"·J'il. 'i\: -1:'il:. H I,!-,.,,_~:;,:• ··--i·, ,; v r.n< .,,-,, .• , ___ .,f-"' ·j'lf 'i\: -[:'ii:. H H- {<:~: l)(''l' l----iJ'~i :!;))', .)!!-. L.-: i-'-'i .P--;~:,:-,;,;,,_.,1· --,., [''•] •1'•<-· A-, .-0 .. · •, ; -~. -f,.:-lJL Jf. ;m 'l-'1' rn ,)::i 1,-:;, /.X.Jr.:,;:tkt:l:: 1.,1lVi>t'. JL ri:, mn'-1' rn .,) __ :5i u,,'tb(},/L1°r 1m 1-lj.). tJ ,),,. ~c:...... h d :_1.,, 

-t- rs~ M1 R;} w1
• )r:Mc" ;Jm mi~ Jl /mi ft :m; osT , rr fit m1 1¥1

-)t Mc 1~n iHii t&i~ rf lrni -f:t; :rif ssruJ 1Lr :tr tfo ::::~ /i 
ff:i]TD!'l~ Il\lfH&i« 
[0042] 

,fit\ w1tos1n<1 .{nu t.R, :+~tQwL i:iJ '.Xt5liJ11xtt:f1Jx-JJi\~1t1 rrfrXJs t:fi.)tJ-1cr'!-v HJ/ t& .,iJJH&i&:J=f:f&sst.·riTlfX 
t~ fti ilM HHili ff ,W1 ·H, tf SST ff J tWi t& ,. 
r 0043] f~ J J& Wti ii~ :tH Wl :4;;: i~ Jr E1¢J 'fc .!zy: t* fffal\ -_H§ it Ii: l'i-0 !X :h£ f}b ii'~- Wu Yt 1,i~ .it fr!J TUI tif fll , Fl14 /& 
,. ·,i ---- H-i ,.., -J " ,-T· , , 1· .... o, .. , ... , it"" ·n ,x" , ' ---- _,.. - '--1_·,·1 • 1 -----, -,1 'l .,---1 "'" , , -,,i, -,,-, • .-,;·l 'l:!i~,1~frd:~i; >+( ·;~r ·in,,':. ~i i:,'>-.-ffir-1f i'liY'.i) Jti.Jf·J )J~J{(,-ltJ {f HJ 7F 1>1G·1~J1LJM.HJifx mi t'f ., 
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[0044] 

[004.5] 

[0048] 

'*~ tJ;H;: ti- Ht r,[i :'l>.t;Jff 1 OO(J{J \'ll!HiJ: .f& :$- ~jr ±1¥1 Jm ,. 
~00] ~~f~~rrM~~~~~T~~-~m-~~,*~~~D~H£~~~,W 

t.t , el :J:'S "/ ft ff J rh t.li !'!ti ·ft [l :W r;it 5t:: tE r:t,, tl} r! 1 n-i1 JW Jk !K ±&(1½ ii H ili (E ±r~ Jm ,, ~n m :kW :{{\t !8: 3:!!Q (ff.I 

ii H ±\1~ .tu, W!J?J~~Af !X .h~SR:(:L¼:f···-}nt\J FD L !tl 1'..tf.f(Wl i:iJ':~1{H:t rtLij] ;j)/il:-f.t~1JPTJJr rl'i :fti.l!YJ [{ ±~{ 

(!) -Jt: tt W2 iJ! tf.: . N: Ji li1 J- is: ··t--4:f. '.1~ , ,'fc ~f f.t fffi.~- Hi }t WL loo nt F~ ·,J r.JF~ 1W ·k T· rt liW :{j:j '.t1Jifmi 

[0051] 

[0052] 
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FD}[ ftl r:1{11.MtlfJ [;>( ;'!iKSR CL & /A t~r<il!JIS: J1xsRn}~\ • )f f!.,J FD:fil; j'r{i (fl ]A1.::::1)!1. _;if;[:{ J~xCR2,. )t;W !X lt£ 

SR i:iJtit :ti] :1} /1?{} ll:~1-···· h friJFD.:f1111~.1& ·····fr1tJ :t: l";J;Jknn [{ :h!~SRl ¥1SR2 (fix :lt(,11 ((t.Hh·Ut, 1X: :h¾ 

SR 1 tn sf? 2) ,, ti\ *~ :{:r -4;-: ~,t )Jlt jJ st 1+1 fii1J ;;j\ T NJ! ill [{ ±n[ SR f:f:~ tu :fr )g iJJj t- [:{ :t1:l{ ' HI .It .1.& it,¥}: . »~Q #t 
lX:hxSRi:iJtftt,1Jfr 't1NJ-:tfm ····-/ii?-iJFD.:fhifl1&····-lil}01\f).,,::::: .,\'1Z-h!~,{E f ::trt 1 , :fJ T-fff·(r\WJ, 
[{ l'!Z.SR l :-fll SH2;j(f fLt: '.it .:X. .'h ~1 • [;>( J2,i:SR1 t!J Wt.:::~[;{ 1?£SR2" 

[ oos4] ,t; :Yi 5 o iiJ rt1 }y\ t~, 18 Jyi_ fl\/: fi+ J;f , so I U0J~ -f:f; J:Jd:) , ff;, r& {E 1iJ: ht ( s i Ge) Nf J:. !YJ titJ:;; , 
Jr? r-;\'i iF rt:J Ir- Mi IF 1-- i:'!{1· 1lE}_ H .ft 1!/ t-';..1 fl. p;;. rt· A: 1I1. f""i f P:i .n. l- f'1(1 :1~ 1i {it f/. 1'1i1 :c~11 1h it :1:,{1-,: 1'i·!J ;;s 1 ~' - - )"!t . .. / .• ~.X,;,,--- -~--"}I ·-··•~.• .... ,...,,.s•s•••I- f U1-f,.~ .. ~J.,-..,...,, -· ....... ,t./,~J-.--- L ...... v,.:z:.,~•s•sL~i-'..J ... Y~~.-l ~J~ ...... ,';,-tJ,.J ... t ........ 1 ~ ~•s;L"-..... :z:: ... 

[005sJ 1~'-l -rtt 1J}fi1 :tJJMB J w tff .:::~ 1tL t~tA+iJMB21.1JHzmt:t:rJA1.:::: JI HSlJJ:. tttut fr 1iVit1i1 :h- jti& 
_'f}l_ 1.:L,l¾T!X50 L,. g\1 ····-iti, t&fA j,f0MBl fnm ____ -_ :'Ii i'.l:zf:l!jflJMB2 UJ Jf!li1i'fa {} ?¥1·····- }f jriJ FDJif flj1ff-:J ft~fH~ST 
fozJH: ➔rR¾, u~ -rtt f!ii), V-1Mn1 tnf#t.:::~ 1tL HzNrVJMB2;z. 1YiJ r:iz1 ni1 iif.fi11E1~ 1:iJ tJ, JJJf~i11tsTJ".Eft0.:::: :h- li'iJ 

SD I:. f'r-0 '}I Pi' Ji :t;: tU Pil ,. 
[0056] -;m; - r:Li -1:p;. t 1= :ttJ \,!!1 l .'':11 t=ff •••• i:.t.1 .tV· 1.:-_1:: M:1 \l [)'?. ,:j:i "tJ' 1.F: ····· ./.1,. T1J· AiJ Jr :\:let ·rr1· !} i%"-- it: Jlt ±f~; ,:)o 1-- 1'r:J _.71.1 t.~t.X--i-J .... l"f. _/j:;j ...... L~ /X,...,.11 !Ti~ l ..... i. J l':J..:t-1.J. ...... •~,-..-~_.:,.~l---· .. , .. 1~ ....... ,; -~•ss•s~ ~ 

:ti)C!-rlf J'J -zff····- lj\ f? l'X f;_;\;('.P ,: ;j~fJ tt,,· • f1\ 1i-': 1·x ±,Pt·'.p? sh 1'J6 r1, t?t\O :¥11 gt )\'ii 1J01 ·ft- !_it/ t~tt;;?" r !.l' ~· r . ..-.s ... _____ .,.,... _,.L:L .... -~./1,,.i: •.. \ ....... -----· l . u ·---· .)'.; ."\.._~ l . -.; u,.nx . .... •,--, " u_) .•_ ....... J.,. . .oj. ....... _ 

[0057] :f~J:-·r-/J it;iJ/i t/JClli:fJ{¼J:,f;itJ;UJJ)!f f!J{fi!Hf} FH frHli}@., i-i'JifilHt i:ff d1 J; iWrM~liJGJtL1t\ MUfi.i& 
t&:-'l?f'·'tQ, ;t J; illi frl.0X i:f~lrn1 ti:t, J( fl. t:iJ {f •••• ,JM;: IX. ±1~i 111 t)L 'i!rhittmrni] ([3) .:L :~ftJ P?fJ. i)t }w "i•;J ltl:H} i:iJ 
f'.l ··•···-1--'-- J"' ,I!.' --r··H· + ' :,.1,,,., •• .l': +·>· ··«·t1'1 '"'" ' f"tl i-'--0,· If.,•· ,1~, ,.-,; ''" ::l-· ••••• lf! ''"l n '-/·1 '-"· l"""'J' e.'l ·-l--· ·c·t· ·+1 )\• fJ tl,tJ,1AlW,A· 1r~ 1L'• 1'\tt)'G '.J~ .>Jt 1Wi 1.·, :9-; ,c, 1',ilJ d: 1-'.f'- 7i'_::'.. -1)\ ., !:hJ'.;~ ;..i·.;)F L .J 'lL)t: 1·L'.I ;lJ1.,Ji !J J, n Y--: rt 

[0058] 

IO 
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r 0060 J :Ut ····-µff Hs iR fLH l *1 Jft : ___ •. :rfr .t:11 :tk TUE iiJ Jl :fr f.h:fil :,}~ :it Jt; ;tR , )l J:i i:iJ tk: Oft; .1& :'fg Jt:-fli' .:.r 
WU !'ltifiJtf, ~jJ tEf:ft • --1;:ir NHRJLl!1 l0?11.::::1;J1:htSiRfLH2!'ltI1f.QijWt LJl::J&Jfr:Hsi'./1!-W ,. lftlH±ili, JXi ·····1ifr 
N\iRJUll i~ll';~\ ____ -. µff HstJ(fUt~rt1 IYJ t,f····· 1- ·tif JftT {£';~\ ••••• :/i ii'iJ FD L t&Jl:t: i.ffi•H )l fLt1lr.iH:~JH;(i<_1 
..... "J;+ ·':l"t ...... irt~·i;J, id: -lf,S\\i 1 l') Tl 2'j:'. ·~''< .... ,·;':·'fr'-,-, C].l') f- ·N: ,i..vr·fr1· ·:1,+ ·!i•· •• !:i i,l:· •!t· :,1,{,.9·> i'j{I ..... "+ -~:,1· ...• f(.;-,- k/{, ,,J:•-l;-!·1. 

Al .i:1·1 ,,-11-'t!~Tl ·j":),. >-: ,/x. ·1 .... ~h .... -. J ·J,) .. .:., L :.f>(.JJ-1..., J, /\l j •• .: ,!'<..;. ... ,~ ·fl1 J A'Li, ..... p.,t 1 .. 11~:r.1 ·1'ti 

[ 0061 J Jff -pff NHA .j;i~ s W l tn 1:H .:::Jlfr {#'i fil 1(r s w 2 rf:r riJ tiJ • ·i' iif fu :M;· Jt ff .ttl r;}J ,(ti rfi. r'.Y:J J; t· r:r 
p)i' S l ,, f.¢ -1~ f; pfr S 1 IYJ Nli/3¾'. -iifJt {T Jg f:jj f!.z 60 f/J :i'ffi n:iwJ ht~ x,Jh\t [)fJ Fi! ,J- ., 
[ 0062] {EUt +n· :j-{P!}( ~f LH l :fn :r:ru .:::J:ir NHk JU l2 1t1 (j<J #J -+ r11 , ti} 1" fh .m .. 60 T1J Jt fY J'/!-:{{\UX lt£ 
PAD, ·(frllM[t[>{ .h£PAD:t M£m:,%JU.Jllt?: m 7'1 rt!{;): T JI; Lff{J l'ii.:f)}60,[tmt,, :'-('i /)f,TwM:J.~~j~\[H·. rg fl;: 
C (l-'ji'1 :,;:1 .r,;. c·;- .I ·Ji'[) \l.) ;:;]' ·t· 1-- .~,,.. ··1'·· 1-'-1 ·r·r) :f•1 .,,,, •... , .. ,., 1-'-J C' !) j-· 'fl .o.>;,! • ., ......... f'"! /·'- ;.v, (<' •·'·r HT. •. • ()i'jl·1 !,<C: .j:)l. 'i/ .t-•,l, 
<.) . I: J '.H': :lfri. L1. J}Xt ( " , .. : •. : : .m -,• 'J n .• ( ,ri _:;11 '"" /J n ,') ! .. . lX .fl ti:: /I~ ,:11 "L.iL J\t :J.t ,, '{'.. -f-~x'. ,.) • I '.J )..'( :lf,1. ki. Ji'i.: 

[0063] 

:.hl#l [:{ J:0WADT1J ti" [J_gj:tJJUSF tm fAi-1J ,, i¥11Lit!'!tJJVMt!X .lilPAl)iiT & (J .:{f )::JlUlD 1'10·+'· iftj' t;I; HJ,, 
JM .:itffJ '.kf#.tt L?.±,£PADrt, fl-0:f+t ····- ,t,-i:iJ Jlrf 1.:ct11 ····- :h 11'-iJ FD J: Yif f!:!11l1 tfr ··· 0ij5} C]t; ,0il) :,J;l1N,J'.H ······Mi 
/;} 1'1{3 jj:l; 11'/h .,'.n- -/<H •••• "/1-' li'.iJ s·· i·) 7,ff: -'r-11 l'f{j • J;+ ;l'-:; ••••• :r;'..l•:;z 1)

0

)" ( nai )~:ti ·,l u I ff? fi\i ! : 11:,/-~ ~[{' t1: J!W &,- 1'!{1 ,ttll -j};f· ix j:;;l; JJ ,:; 1) 
.. .J .• t~ ,..., )--,...,.i":J~~w..... \. ,x-.ft ., _.-;J __ ;.y,,m~~-. ........ ,flt~~~1: ... , .... A,,....-.,.~i''-J-- ... ,...,.:, ~--,•~~/'J' .JJ,, .f,.(li ..... ~.'X.; .,·i.t 

rJ., N':i .... , -'\'.u,:-:..1• :11-' ;fi ·····.·J1·--1}i1 Ft) t •• j'.!~i -[(- Ff<' fl:! ;i's· - t,'.f-'..11.1'>.. /1: .¥> • J1•• ffit, '.:::j) !·· r't,{J .!(.: .. , .. ,rm' i:iJ rit .. J- )/ ~titl, .,1-,.f·t1,•f'A:f}1--T '.t >>£:J r.~i"' .•. t ~~ _:::-11 .•. J ~ t .. ! .... J ) . ,-t:X ·r .. =-1 i -----~ ~-- ~-.1 . i.-.t.~ --~-1:J -----~ _., -+ •. • ~ __ --~ r... 1.:....., . __ .z . r ....... ~ ~:-;,l .•t·-> .•·:s"- --) ... }:.. 1 J1Jt 

it-r)r!J J•.'f!j -tHflJ1}t~!l!tmJ% . .'.:Q:g:.1MM0HM .o/foi}(!YJ ~1¾!i{t(J01-H fYl,, iH::11!-, rt! T· ::r,; fli}:~:tf§:ti\J},tf;{11f PAD.ft; 

Jit.:f'.I Jt ff :tfo -h 1t1J ro J:. rti ~x '~'. n0 '_j~t: Hf t.t !Vi 1r·. tJ.)J(dl i\f:1 :w.Hw.. i·t , 1;'.~J 11UJtl ~¥ i~~ ..,J, ;r1t f\W ix. Ji!£ s H :rr Wt 
····-JJ li"1J FU I:: (l<J 1:tt: ll , rt! 1!:Um tttffd:JU-i!. ;J 1Jif-'!- !tl ,r,. !zy: 1¥ ff fin ,~1Pt~I!f ,. 
[0065] !YI l (' ·\ i':;; r~.(111 {' .P. r.!·j .:1::,.1:i:~ d; l- ·r·1''1· .,!;'- rj':{ IYl ;- ;r;: IYl () Ht ~'.k' 1'11·, ·'li· F', ·1·t· ··h' .Nt.- 'J!l )i:l, ;vi 1'1!: ··':·•,'.··.)·:.{,ii :,;;, . Jt 3~. f'<~ . <..-J-l:, _!-. . ,.:.,nx, .. L . l :,? ,,\-, Xl ,Lf~. Xl ,. ·JltP::C •J-· ••• ·d·· . .,...·!J- :!tt f1;)-:.<.<e.t., .. 'J /J ,· •.. 1.1'. 
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5rt1 110 CH~2) t"!<J ,ttt&so L :~.t cg:: ttt~/!l&l f11 ····-H fl· 7 O ltl tr~ : ___ ·_ .Mfl 72 :it Hf hl.t.Nf Ji ft-ML" 
[0067] '1·il ;-it[::< JiN<:;D ~ffJ,tj; 1't! .,;;-.. ·';·1,r{:-.lf\ :Ni: ;d-;; • -f1''ff.ii 1:·1·)·1-I,} 1W f-1\i • :f':r·:1't1 :g _.1-,._! ·1'·',,;;~;i•1f.1' [>( j;,1;~!\) l 11:ISIJ) .:ti:: ..-.!Y.., ,·,.1 -.... .,..... ... n ~ i: . .-... )G..,.. .•·,,;, .• ..J ... 1.:·; __ ;.y,, ,,., " i.:-.;,,;,,. .f:-:.:t . .-, >'1 ~ "' ... ~ . •y, '-;.-~ ~: .. ~ •:,"'-: ..... t . ·T.• .... , ...... ,, :. -· 

*~\,('.j~{E}J ;i\ 1!1 'f} 7']:;j--~{\il]jj"~ IH T tli£ilf: f;,( :!~tSRtlt :lWfr :'f::.rtf~ ....• Ix :h£SR 1 ::fi1:i:H .: .. ~rx ±~fSR2:) 

[0068] 1~'-l • .Hr4 JI! 70tl1f:i1.::::M::r4J@72'ijJ r:1J >F [t1J l:'f-{JlJ-$4 ff:; hit., WUf.~n, ?H.::::.Hll}\if 72T1J Ll1 Jtl 
.:J~ f''! 1','1 i 1ct1 ··)'1' ,,_., f'°! ·V1 c:!,1 .6.. pc ·J:d• icc'I :rf' f: \'; ·r··r"i· -',rs .... , kt t'I f'°, ·,1·) ;:1·1· rJ·i t:f:j .{k: l,H'. .'f/l- ·kt ,jH 1',iJ ,.b 1"' H'.; .J.--1• '1'-'l ll:~ 1:'l\, 

,-•?-?; ,-·~: t:.).,. J n1-{..:-..-;:;ti1_J 1=w)f rY1 1t"<Jrr~1-J,:~.~x.r, i -~:,'P' !j1/J,••1:-'-rt2';;t _,I· (.: r~ ii .. 1r~1,.r:t••1/' /'j~~1 .... :~\ l-c· .. : }_f;..1-f·')·"T·~·rt>--}~N 

JdJ tfl;{;j T-?.n :::: .H Wt nt 72 Jtff Ut:¾V JltJt tt " f:ii1j ~n , ';:~';- • {,I M-nr- 'TO i:iJ Ll1 fit &U.tAYJlf\f& , JXL::: .f,f 
,j. ,,1 f'°J ,., ') ·1·;·1· f ·t·f ,·.-ta l-,f J !, /\•,fo :rf' f \'; .-r~1- .!-..-;:-:; t ... :.. ..i : : n-. • .. ~f·1... rL ... ·11/J / ... ~ .. ~x.r •) 

[0069] Ht Jt- ·WI ·;'·d· 'l;+ f!/ )},1'/i~v1 .,_p. ·f' 'J: {•1 11 t:1! ff? r.;1': ifl-i:t th ..... ··/1:·• 11.:;1 i:,'I)1{.}· iir rJ} • :f':r·: !'j{I ,-;:'<· _;,.,_If±\' -G{'t ;,.,n. ► -l,.,.~ . .J._AJ .. ~~-..J;_,L f,,'i .. ,,.Q'..l v .... L,:.-~.:,,,n...-,1~.X.:{(.~-·;;;~.-7f:I' .I i .... ~ ...... t..:>..~.•-.!X . J:)/' )11 l-•l 

.P', tJ' '"'l l ! 1 -~-~- p' c-.•, If'""! ! • t ··--j· " n-J '/1,. '"'" • , ••• ,,-~- r--· '-" ''') · i l "·,<- ••••• 1---- '··~· •···1·· i) ·t ~··· ,'. ,v· ,,,,,__ !-'', 'jJ.' .~,1::·•.J· .· /l"····-·11~1,:f,~---l .-l n l.,l---),J ·<:" c,j./·1·i'r~····'X:tlJl,_s 1,1 {,t' .X.1~'''-\'··.'--1 ;f~{--·1-...·,;,)·····i:,:,!A"l.,-,:' ,.iJ ,\_J .. Q,7j-.i ·'- ,/J--' .,\,1 ....... . JJ . ..-.~. }_A-~~::.:: .... !nt ... , .. ;"FJ ·---· "':;-'\..;~.,t - _,;.·p· ....... ____ ·,, •.• -'--~ -OJ.~,r, , .• ,;J I) ,/jJ .\. 

{Un T1J ti' {E tit -jJ 1f:ij FD L 1Ettl:t Yt:ti x1· }j: .lHiUlbH M: i'J<J ••••• Ai }Al • i4rH1 r;\ .jJJ SW l :HJJ''.E ftfu .:::: :h· li'i] 
SD I :: :r,1~1H: ifa ;,;;J Jt Il ttt 1H:){iJ :-fffl}1 · · · .• :N J.j\ : ___ •. lifr N\ f:W .:{tJ SW 2 ,: m>-· .• µfr NI ,tiUlJ 11 i:ff ;ij] }:'t f mi tllddrn,:_i 
L z::Jff .rN: ,, 

[0070] 

[0072] 

v·1 •1-, !)!) ·) '·/·· ,,.,,. -···· ·i..- -Y' ty If' -1~ I-• ~·i'i- •.... 1---- J·;J; ···1·· •) ·t ,,,_ ,,."'. ii·' *'''' It' .,, ., .. ,., ... , .... -.;;- • .,. .. --,-1 .-,·~- -y-- Jri d~ At <::. 'r,~ m ..... : r-Jt I',~/ ~ f:ix,·i:Lff, ----· .><: }7-,::i ~-:.J 1 Id)~; ···'i',)11\.i)}\ JlJLl l•ll /. 3:h ••••• m.111," ;q, ·····' Hlh;, 
-··1· I, ·1· ,,,.. ·-i-r· •• ,L ,.: I· -:rr ,···1 ·:,--' -·n t,J., ,.-- ,;·: '--J· ·1 + '"" .,,;, /i-t•, r 'jl· 1--· '·,l• ·+·-it·'·· '-'i + ,._.,, .•....•••• , .,cii-,-J.-- ... ,,, t·,·1 -~ 1· 1· ,· 
IJ )Z.. -- •. ;;g ··:r • 1 .1}]) I" i. .. tffl ·h" ?'%';-/r':i 'Jl]J:: ..... 11½ h~ >itT ·\k)tl 1T 't:)t~I • ':J.: l'if Ld i.-H ..... ·t"L:'.H -Nttt %1 :ii~ j {2 

J%Jw;f}·:.J tfi ·····i4tt#~:tRJLH111iJ !\G>kif,r:&:tft: ___ ·.14r-.t:11:tk-JUt2 ,, 
[0074] 1~'; .:::: JUW4'ttt*t1ltl AtPR2 ~if 1~ Hj)C ~ur :t: l-Fnlz 'Jj; .H i-1J:{E}lfr&1:m .:::Jifr:j-1{l 0!KJU12;tfrci 
#;i'.t~-f.;1~ ,, 
[0075] 

hl-7Om1 WJ&(tJ '!:r~: ffiJ ij, rJl .fi:tH Hi Ml'-!-, +Fntt;:h t~ (gfl6l0 g¾l7 1!1 !'f'.J60) "W, iZ:fT ))'it, Jt}.1&r'f! i-:iii. 
!~ 9 flJ :fft ····• i:g ti} fA ti~ MB l ftl tfL ___ -_ ict, :f.U t/i r1JMH2,, 
[007·,1] 'J ! • I i-- ·l·'l· '·k' i·h H -r~ fl [i,] (!!-, El -l-L[ !:f, --.k ,,\-, i•·✓c ·+· -:.1~ !"'"' j't· /j· -· ,i,U -!'>'· r~l·i 7.':-!l •• ,., ,,J- ,-,-, ··r f;l;- F-1 lU-l 

.-~ \ ~)-t ~ ... L .. -rHi J~ ·r" ~.u:.: Jin :?JJ _It..;~ ·•j .J-1:i.,. 1-i~·J/t~ ,.[,P.::.*"' ,Jfil_/J J.-\i, :!!-J, -~-:.: ·{ ~: }°'T·tnt ~.:t~·'.:"%J ... -· W ,. -~ _..r~ l~-t: l tJ J:JtJ 

}l'j_l,+iif-¥,ff.!'.i~J 'tft;•;r1":' ··1·~· ' ·1·!1. /.1:ir li!~y"' iSH l !· ·m,,· .....• if1 -f.'!7, fj~ .t.l{,1\lB l :l~[l %; ____ •. !'h ±?, :tlt \trMB2fj{I ~l, tJ,'.,60 7efi; 1;.'>- ff: a ..,., ']:tEi .. -....n -~ _ ... .J • L_.,J_J ...,_ , ....... -·-~--. .....J .. 1::-::<. .. .... ~ - 'f .:1... t....J,r:x. .. ,.~ T ... , -· ,... :J b T.'X.. r ........... .J. .. 

[00·73·) !YI l '} ;r;: PH 1 {' YJ. -l:1J Hie --J-· /\_ '''f'. j'j(l -····· .,, •. , ·1'·':· ·-i:' ,-;;~ 1-'i'· ·~1,: i::,, .n• ·t:; l:;~ !JU;}±, ·'Y! t'!IJ .N .r.,{, ·t.' Iii ,~··'I (11 ~!-•' l ~ 
:~ . ~ ~-:f~.- r~.1 0 }-:er~ lit~ .F.t\.. t~ ) '.J' :9~ .Jlli / J )- \ -1~ ~·- w ·--.J· v~~~--,-J· ltsH ·fn:r·.f,?;_ .. t=:=t ~ • ·r?:r 1rt- ,lb ~~~ ~t\> 1~11 :·w 
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--- ·-'·· t";J 'Y 1--·r ',J, f!:il 1 '"' Fl tr,1 ----· 1\'l ·'F --- '"i~ ·/.:{;.; ·I· --J' I"'' ,.k. u, 
1

';-- "f:; -1··:t, 'W )!;l:· rw •1~1 ---· fflZ .11J,. 1'1!;1J'i;'Y:t.' Iii !:'fl Wl 1 ') 11,;-ij.. ':,,"j "1---e'tdJlli' r,q .:::_1-L 'i-'1.17F ·n.1h~. :>'<: .<JJ.L..J J-\; :1 ·J ·t· -,y -,~ ·]J· l-fUi,r ·.{:<,;:_fs:tl:'J 1-li•. . _; . ' ,lb :q ' ,.-.•l . ,) 

Hl /{} tr f?fl 12 f'l"'.J tQ D -- D ' {t\t lfZ (f] wt rnT Ill , Vifl 1--1 Jil ft} ti £t1 12 IYJ ft E ... E ' lt~ lIK !YJ it~ rnf f[l , b~J 15 :ff!: H} tfr 
ttl 12(f1 ttr--F, t1&1u.1:lJ tWmi!>tl, Etl 16:ltf:flJ>i~El! 121/1fm fr 111'.tr,/ f.::fi:tt-J ., 
[0019] 1±-: ··1:~· 11T1 x&.t ;n:11iJ 1? ?;~· 1'fl 1 fr,t-r 1--i·.:r.1-:1 +i\!, i* 1J .1 • Jt '-r;w1·:,; .t,· 1-- -1·1'if ti rm 1itJ c:: ·"'5 1¾-J CJt<'i'i ,:-l-~ r:1<1 ,~t:·,ftti;_f-1·-i~..,, ). ,. ,_ .... . ,\ ... t,n ..__. __ r_., fn,-.,'! - ·'~ t j._ • .J 1.-.-.1•-- " ) .J t:'i -~ J .. --~. 'l., ,--- .... , ... ~ ...... \._} __ -_l,_. t~ ...... 1-1~,;,;:~ ·-• .. -~ . .JI. C..J, •• 

It ft ijJ 8 JS {E itt a )I ff.1] J:. !if-' :t-5: rt -Hi 60ffJ f{iJ I;} (t½ 15ft t#l :!R iJ0.f\W !< ,, 

[ oos 1] :1? !#l f?fl 1 ~~ i~ 111 16 , :'.1j }A TUI }fl 9;%\ l·i B;;J' , rii' N\ iR itJ ft] R i:iJ #:k: i!,;:t J:t:trlt{ ?}: ?ff· ••• ich HH/i t:\l 
'll:;l 'f•11 •'>:,,· •••• 1·'·• l·V t,-l·•-J·-'·, i•r"r"·· _,,, ...... ··1'·· 1"'J.., I) 1-- I"'' "<Fl?," 1/--.. v !',Y ;'·i· 1--1 /'>- .-.1<1 !---· _, • .,.. ,,.," ~,,~ -~l-' -,LI 1 ·1 'kl_, • ., ...... "·"" :v) __ .. -.} __ ~}m,,~ l~1•1;¼:1f.jfl:!ji~'1t)w·t1 .. ~;f1,,,,,,._.,.J n 0 ·~·-····•J'•J··:~t:··i -~l~:(°_,_)l.· l"'.-~ .. -}.J liJ--::,;)1;····-p:;1 '1~1.-v\.·J •. -~:~ ~; ...... ;J)f 

Ji #.t Mr H1 ;IR ,.:I~r HW R fr JF 0~ f:i1 .'.'.'.: Fh -Hi 6 OB " J\ .'.'.'.~ rt :tJi 6 o B (t½ t-tz [l iiT Pl. .J& \ ( N Ys 2 dt !E .k !lJ fl :f:& 
$1) , Jf'- fl.)11 ····-H:!. t~60A!tJ 11.'£ H i:iJ tj )::.. f\ ., .Ulkt:(:E:;f,:'_lMfli :1:l.'.; r1 1 ·,,j"~ rH T J\1.: .. :.rtt.tf~60!Hi-'.J Ji U 
( 1'ltJ '\) ·/.1 ',~, {Fi -,%1\li·1·--:1':f;r1'1-(J11l '-,I;· ~.-t: i,,4;·1'1,·'·_c!r :);_;f)iJ T-lll:t'. .. r1·,J-3/k Lji~/1.lJ,, ·jll w,. ff'i, •••• fh 1V,·1·-;ori1'1!Jtrl<W1··1~ 
,-t-f ... _.:;. h •• ~.--C.,...-----·~,,,h,'·• ....... ,.(t>---.A.•-· .. ·~·i ii0s-1 .,.,.. .. .,l\~}-1'--.J .J_" ,,H.•'-!.,..,,..-~ ... .,,, ...... , .. r_ ........ _t.,_s 1 ....... , .. 

l '· j ·1· 'f'.I ·1· I "'~ -t 'f': 'l , ' , ••• , ·;i·· •··: -,, •• , .,,, z-· , l •• 
1 
.. "' .,, , ,,.,., , , , ~; j n J .(' 

1.t r J •• .. J- ·1 •• • -iti' Il ~rfi .t,tH,J '."ii !~ti '!" J.E Itu 14 ;f'i[U,J ... '.L rftHX U--J di1>::., • ift.1 '1-t ~ 

[0083] 1~'; • llfi'NHRJUl l tn ?11.'.'.'.:iH'f' N'~:JRJUl2rJ ikflfrt#lJ{K;}J-ftm r!1 ffJ :hJ - t· 1:ff Jt-frnfr NH;\ 
F· '''·hlj'j": ~-('\- 1"" '"··tt'"•'ll!l "~!~-1',,--.---••·•,' l;'',•tl•""'l[!'" ·1· ,, , ___ , _I,; ····1· VJ·$---}---'>;<,; ··-'···,-'·· 1··1· j ,.,. ![ •• , ••• :r,.J C !.+ .::( j,:W,, W, ••••• i0li"t{j,: 1( ·i ' •. ff :m, ----· F::,r-:151,.: K ·L • (~ ! l[J\]'ltj: •••••• f'" n :F~ fl ri::,q; ••••• , }J 1°1 ' J :. 1& it:(, m.i 

xt )t Ji f.ft1.rt X1'l~ l:lJ - • XJ !iB --pJf H~ ti\ VJ SW l ;-f:U tE :tfo .'.'.'.'. jJ (t.'ij SD J:. fl~ tlt mr t,j }t: Ji i$: ~t :x;Jt1~ IY0 •• • XJ 
:lfyt .... -. pfi' fiM:it ¥J SW2 ,. tJ -·f-µfr t{; ;[f,: i·I0 .-f:Wm "iiJ Jl:fr -{f: tn ..... }i [f1] FD J:. ff.t1H: mi ·~,t n 11 tfk:1lt x,J':f,}; !YJ .... , .x;J 

U;_:::::pfrtfl#; fi-JSW3 ,,!;:lf t~,;1Ri2Jt\WR?'.EJ:~1.'.'.'.: :h 1i'jJ J: . .+Jl--HIH'1Hli)i NJ, 
rooa4J :Ut -----µfr N!it/1 .tiJsw1 ;Fri:mi ____ -_pfi' t!l\1\\:ft;sw2•t11:i~1t\.t ----· -t- iiJ-fi_t:f'i!; Jt tr HJ fii-J ;~Ji rf 1:n J; -t fr 
f•I· .,,) . '-·· ... ,., '•k ··'·•---'' -1- ,- ... ), / ,-,; .,,) '•I- •• ,.,. ff'· -··r ,_,_1 __ , __ , !···· ·!:• j,<X "'{' ,.;. ··r- _,,_, 1'·;,, ,·,r· ',, ----· <'"'' ··<-j, 1·'·· .< I f ... , +• 
1lJ1S"" ,, ?:l:: • :::1~./Jl!L/J ;rV11 , HJ- 1'--U 

1;1~1-::..ll'J t% ._;£ n JHJ .. ::J '6-·a-:.b HU lrU1 l1JJf1fl:J.::::. rtrX'J .- 1
'<~\!·L '- ·,·,i ,, 

Lll;~\-{:E:+,:?thili}i:i:\ 111 .ii~ Hol r •hj: i"· ftpfi'S2[/J ;w; [:11,'."iifJtfr .t0· ft! m.60(fJ ':ilfi Jlifi'ij rn~ffJ .::::-: fff -~'!Ji1Z fYJ 
F 1 ·,t-. ,n Y\ i;;-_.; .;·_'i: 1,\ 1'11 1 P,.. -*~'.fe Mli_/;- :,:J' :,i~i;q _·:1:~ •1f" ti: 1ff'i •••• rtJ ·l-f,t·10f)'!'f'. 1 ~~1 1-:-:1 .P, \:i:''1{1,•t- '·!:? i.::.· i~~ 1/--..l -(1 

-' "- . ' L ... ,.>J.:: _,._ ___ , .. L ,~;l- J .Kl;: . '+ __ ,,.,cu.-.., .,-\; J 1 f><; _EJ._, • 1: -· .--4, ·--·- L 1:.A . . .. J --"-'- .. lt.' 1- . 113 SJ~ l' ' , '" 

pfi'S21YJ ttil!{iiJ l:;,l ft.i'li t;l:foofn jfi: r{ !W]h![(tj K (Kkt~Lj\+ l z.1'1'ij fl'iJ (J Wt~i) fr\~ 
[ooasJ Jff :::::15fr-t~t.A-l;i~SW3•11 ffJ 1W:··--- + T1J-8J:;:t;Jt1i' tflll-iJ i% i'Jl.'ffJ ¥--tfrMtS3,, :i~f + f:s[rcs:31'.l-f.1 

tlil:il'.Df L:J, tJ rt.t.RfiOIYJ Hi 1m:FiJirEiH!'i"U., 
[ 0086] r1:1 T. -)',{;· -F,"t- _!:;i\fcl:··H;1sw 1 ?ri tl'r :::: iY1~ 14' {): N,1qf)['j(J /1~-:t-r: 1.¥i~ .t;--.,1 ·!'.Lf _l;,lJ '1c{) ff]- 11-.f,T r1:J -{;'/ :r tt: t-

rJ .J .'.-1:J 1-"-'i l>t ... n, u~- -·-·-·-~-_:ir1- ..... .J l,J .. c.~ r ;.i:, • .. <> .. 1- ,.J ... , :j iu. .. l• . .-..,'- ./ .... ~ rJ .. ~ .. ~ ~· .. ...,, -·-·-~ 
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11;+ f1't-~1'>~ji(lJ11·i l:fif"ili*m· J\r / !Yi] (J<j 1w1 !Wr !}d ii:t.• f1:'<.H11-(t HVt;-11 ·H:'j. -:'i;ti t'j'.J+f,-6>,1; tii'i JV'# -':j; }U W;;. 'i'ff1' _(,J~ 'ii!r{j{I Vr!W~. t-. J,. r ~~~ 1> ·u .. J-e"J_>(.Ffk ...... ~ .... -.. 1:::----........ - ~•.,l•J,,,. l~~~,;;Lr L ~.]~ i f..,J1-~ .. -....,f..,1,i J_~.~ .... · ... ~t-•-.• . .!.-::.-)<. ... ~~~ ... ~~,.•.,.»ll i,, ~ ..... _...,,_:; fJ:.X...i i 

f}~ tHJYl y 11:t:Jf·' rt! J<1~ 1i1 !**4:Urtit !X ±~tPi\lHf J&:'f.;;-{Etfi ••••• }ifri} FDJ:Jl 1ntt1iJ 'tt[iTJ [h .!l:J1).J1t 
M,f .it tPf Rrl, !);·l 1ft ·1·'m 'ril7 1'f.;t: ',-it' l>f J:;Fsn _A: ff - :h !i'ij I·· 1'1<J·. --&r J{l' ' rt1 1t!', f1;;: uif 1,!-'il, !11: 1? ·,+ .;Ji;1' 1J\1'f!J j,: _t,:J:~ {l_\1·1/. .... ~:( .. ~ .. -~ ... ,.~·--. ~~~ ... -J./...,... j'l,...,~_9,Y-.; -::r ..... .-_.~ •. i,r1 ___ 7f-., _ . ..,. -·-·-·-·-'-. jlo..J.,_ • ....__ ~~~J,l,..,.._r:hu .... ~11:,.l.,,,,..,._..., .JI,,_..... ~ t .+ i 

[0088] 

[0090] 

cR 1 HJtfi ••••• ii fii:J FDfil1'tll'l'D ;nf wn,:,z. ±1:'.£SRtJ. l:Z-"Af~3W rx: hxsRifa :1tf1 ····-Ji 1H FDJJI·N1i:t1 NL .. :. JJ\ii:Jx. ±~{ 

( t'fl 12 1+~ fj<J CltD ff J )lf-H:z so J:. :;t f}fig l)!{ ,{} tfo -J;J ll· }JH 7 0 ;f:U?.l'L:>H :JilU[ 7 2)1( ff; r:&nr {ft-fft··ML ,, 
[0091] 

[0092] 

H t1t f<1J iili Jf tt " 1)U1)n . f#t -t;J ,fl J'D 7 o ~jJ d:1 Mii!tft 4M lF nit . ?# .:::: ¥HlUf 7 2 uJ tt1 kt tt ft t~ JH Jil.G ◊ 

[0093] :i?l f :it,;~~ it:NN! il-f'l-\!13:!tti·t!:lt ~1], :ff »~~f~-iZ ±t£SR rt1 }tf hl.t:tj •tpfrWtl:ki·t.1tW/R, :ti J:A 
JIJn;:w) .. ill! #if.. 1J-3· , !X1··)1:i.f1:jJ'· X;i.kl\!~D ~if .,rt .if .f,';. !i{Jj·,_q. W# i1: -;;\";/·. . 1)( M;lSi\) 1 ltl ti\ •••• l:i( ;b!\JSf1J?rh :1·1·:. 1.-:j 't'.,if\ J} Nt •••• 

... ,.,1 ._J{,,i._,,..,, •. 1- J .•' -·I~ •
1\.., '!J .... !\ -- '1- ... __ ,,J .• .... ~-J<.,,...f:-.-,.~--·-•·4- L ... -:.~:c:i, .• ~- ~I __ ;?f,...~~~~-.) ..... , , ........ , ... ~ - t .T. ~.,. --r ...... ;..,.- .... ~~~~-. 

}j"jriJSD:li fl:)'l((JJF~IR ,,l:,frNHRtiJ.fWJ!(iif,if!frt T W.YiJ¾Wd&ffJ z:ff;r& 0 

[ 0094] f'j' ~;t , fr}!!/: ,J} -fH1 L J:: J-1; nit fa N;· .ft t~1 Jf [.] (r~ t~ WJ iili: t~ II] '.ft PRO , :&t :f{R-Jf L.J X} 3-i'\ .::::: ff f!.iJ 
s D ;} 5}U Jt t1~ g\1 ....• !X Ji~ s R l i~n N£ .... •. IX #£S R2" ft~~ JD , Jfll ii ::;t %} Jl m. ·Et .l:t[~ th fi if 1--htfft! .:r: }!; :fi1 $ 
i',.t!Ji!l L Z )!(JUJ&ilfr{#'l:/X?IJW~·R« {Etl 1',.t~1tu L Z ;Ji, ijJjffiJlNi Hj:Mf H<llll?WPH0ft,}s-'nl!t1J[:tl 
t 1, 1·1 ,J· >!{>- 1···1 :·:-< '•j 'I l ;. f .• , •• , «j:· t,J .. '··rl • ., •• ,f" .fsf:• t,J .. '··rl • ., •• ff" ···r l d ! . 4· ). ' <»[ , •• , - •• ' ' ··r ,., .. , .... ,-i--·· J.'·j /J{ .·)r:..:,j',·j·j~ ff ri: N . l\U?<iJ}t} •••• , tiU"<~ i':1i: 1_;t y Jt} ····'t:il%tifi:,_£ ~l ~'_;, .. j }.,-} ·····{fh· ik { Offl }rfM. l~lj il'P. ·d 

r"'! ·'c-f•f .h-..-1:p.'·/1 ··i·· ·H· ,-i·-r ·:·r 1-•··-f:l,·.:-*''l•◊l <l.·, i·)Dt)r'llJ Tj' 1···1 fr·~+ ·+·1.LJ ,.,,) ·r,-,~,•',; •••• , ·)'···1'·]('1' !·· 1V1 ,;';, /l'.Fff'' 
1:11,.tc,J,:1 .,.,.,~ .,2:'...'t '~! lt.:;it.r:t~:ni#-::: ·r, 1.(' :,.· ... n::m ·..11 n h -t1J/~', ....... J 1•1 ,J J .. w, PiL.,j_.-t/ 
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[0095] 

q l' "{ ") 1 'I~--· 1: 'j,. ti!\.'.W n ") '•··r "'f I",,,,.,., i , t' , \'-';C!'rl ·1· !' ,, r,····1·,:;;:-, • t•I '•-"·'· t~friJSi\i~) rr1 H:J BJ;····' i" IB Li'~n :1.'lii.:~)' Jtdi:.,.1\'. :':-J/:E)61 ';,,~ 'it::dtfh j:( 'I" Ofi;_. • 1 :t:, )F i-1. n Jf!l:J..1 ~~, :2, rn 
·;·'1:·':·1:\' tf'i ··tf-Hi-:}·1:hl; ::t!!Jfv·0 wr1 :flJ·!•.lJ·i.h Jt, i)f(¼_,:l,•.ff,> f-,1>.-f:l~"j\ij' Jt,:l{M W~r 1:-:-1 !'!iJ t'.,~K·1'<' 
. ,.-\:.~;;",.:X._,-~j =-·J.,.AsJ:"., ..-... }~(-T~ "':I .. ~: .. -> '=.-·c---.>T'~.,L/.,-~.•'\J. .. ~ ... ~J.::t~ .. ::.vt...1-- _, !~~~f.1 ,:, 

[0096] g:_~:1t!tfttH4 fll jff PR0 iiJftfN)tJ1J :L Y:Jfl& ,. fE :it5h1Zrfl' .NqK$1JfWJRZJn, i:iJ L lfr'; f'.£ t\i111t 
tW:!¥! ?lPRO ., 

[0097] J} HH!¥l 18Ai'~ l¥J 18D, .iillttx--Jif:.J& :Pf r:if NrtK;,1JWrH!lJ JJ;Lfil: f'j:ML.ftJ mH+.W:f-i11:lt t1J. J-rf hR 
J~ . .1.1-... ur ----· 1i11~+1i ;H;- j'.LlJ 1 .. ·1jr wn ;,-i- i:.:·

1

ti'
1

• ,r},., +i,11·:* 1'1<J•· r :Y: :\½;,; 11::i. f·n ·m· -----gr"1,11\l? ~
1

'.i .1:r1 ., __ _.,. • .. .-"::-.t _J t,,l/\ ... 1 l ... J--.......... ...,;;.... 1· -- 1v.li.{.~ ... -----~w.-1)1,.1 ... .r.X...-iJ ,_,1, .. 1 l'- ~-~- -

[0098] 1::'i' 1-,!:. , /c ff-~ rf" /ffit,. ·!:.'i;;!-k",:'1;1 •f~¾R t'111 J:j:t ,,1%j''j:\ll c. n.~ r,\; {iJ tr.: -z(1,- ..... TF:.fl 1,:1{1 -zi~;- ·-<fl.Ii'!) "rWt~ 1tj ~~4-_,iL..1.:t ... '"_.-r-i:Xt'F.:,i;, .. t1A I"'- --1- ,.~ .. i-J'J_...'.--'\~-:::t... , _..;_J_./J_:...1---:.~...._".J- ➔ t--~i_,=-, .·!-+ .J- .. ,J_,=-, J ~ .. L.lt.:..~i·\.t..._ 

[0106] 1l:t:Hi, fllN~:l)i'~-1.-U, ffH't.liflttffl&ffi: :m~J!ti'tl .i:1ft~:'.fHlMLJl 1LHJi1~ --·-:JJ!i'iJ FDtm.Jt §ft 

·l"lfr t~:JKfUI l fo?JLJifr t~:JR JU12ffJ J;i:Jiff G¾l 12:fn !¥] l::AJ l'!<J ST) ::K iW fr Ni 1lJ't"-ML ., 
[0107] tt~H:i, {:Ct)1 .... , J'.f'.t :it: IX.h{CR l *11;fi ____ ·.i:(i. )t 1'><: .hxCR2 1!1 iff!:ix ::iRJJ:}? .iJJJ!~il-flMLfr:J $tJ;MJ/i 
·tlJ 1·[:~j 1 ·-.i •:j:' !'!'Jt"'j-1) -if'-- Fi .. -!-:. v-;:s q:J ·fJ\'.:'.1i.;JF1f,1j- !"'' (J--'J IP'>; ..... le} ,t:I f"'' '7() if!-· 1=:_c·: ,1:i·i ~d- ir: J.,/, ,+1 :)·:.I'··"--'-'·';' _____ ·J;-1- ~,;E )"'! 
•1--.· -.--"". ir.' 1 ~ 1 _ •• :_ ,:.:'f ~.~t 2.-:1;.i~~.:--J~/-~1 :··1t~~r:::..-:.?,;:.\ /l1 .,1·•:J-1".-f.1~,:.:,\.,:,sfw. .. i.1,l: ....... 1i-1 .. L~::c;..:t ...... :.;. ~J~5f1 -·1=---J-1·-f-z:_:;· 

70JYrffr&IYJ ?~\f!JJ 1t1J:Hft 1'li i%iHt4-, Jf:. .1&1t m (Vll l:J?i:5. fll 15•! 1 !lJ60) ., 
[010·8] 'J ! 'I 1-- ·l·'l· '-k' i·h H -r· p [i.] (!I-, n -l-L[ !:f, ··.k ,,\-, 1•-✓c ·+· -:.1~ !"'"' j't· ii•·• ,i,U -i:,,.r~l-i 7.':-!l ··1·· ,,J· ,., •• ··r f;l;- F-l!U-l 

--~ \ ~)·t ~-J. ..... ~ -rHi J~ -r"' ~.u:.: fin :?JJ .IW ~ ·•j .J-1:i. , 11~ ·J/t~ ,.[,P. ::.*"'dill_/ J J.-\i , :!!-J • -~-:.: ·{ ~: }°'T· -1.nt ~-:t~ ·'.:"% J ... -· W ,_ -~ _..r~ ·nt: l tJ J:JtJ 

}1'1.l,+iif-¥,ff.!'.i~J 'tft?;r'':3 ··1·~· ' -1·!1. /.1:ir li!~y"' iSH l !· ·m,,· ..... , lt1 -f.":7, fj~ .t.l{,1\lB l :l~[l %; ____ •. l'h ±?, fit \trMB2f1{1 ~11 1:J,'.,60 7efi; 1;.'>- ff: a "'· "]:tEi __ ,,,_n -~ _ ... .J • L_.,J_J ...,_ , .......... ~ .. -. --...! .. 1::'X. .. .... ~ - 'f .:1... t...J, r:x. .. ,.~ T ... , ... ,J:J b T.·x. r ........... .J _ .. 

[ 0 109] ttl 2 O:fu ;;j\ :(!J: tt Jfu JY!j ;;j\ fa M· tt\! JJ,,1 :* tt. ry:J t'n • ;t fjfil ii j'\ !'i~ fl' fit tm :'Hf it¥. (fl {l fit*~ ·* Ht 
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n) tm ft trn 1¥1 ., 
ro110J J} HH!ll 20, f:Yfoh~ ff-Jft600fiJ ·f}.rt'?i ·'f, -W:Wf:Hifi·.H§iltlll61 O::fi1fffatlt§t:tr-M.{1§c620,, 

[ 0 111 J 4:: i,'J" ft {i frtf t~ '.k\I .Wl 6 l O T1J-8. Ni· ft{ 4{~ rm J:. Ni: .tB. IYJ ;_{~ ii. 118 ff J • • ')'; ME /f;i'\, !:tJ :(j. folt Ht 0& 
Viel • ,,. !'1 ··:·]· I ,j ·V· tJfJ ,.,,1 1., f''-~ '· ,, •. i['l --i'-· ··{" J·"', f/4" -1,,· .H,t. ,:\!.:. b', ,;,.,j "!.:.I' ''I() ·:;J' 1:'"' '·t:il ·'I'' "'~ (-)..;• ·tee ,,;,. f;l!.:. ;H: !$.! ,,, ' ') ;r,i J':c:l., .:if. ·:J. f.l VA 19.: ,;·,,\ w I . ,'l'U±, ', .,J ~i::-.f~-- f- ., lJ· llH i'.i'.i'fLITJ1 

i'fo--0,c .. !., :f:'x: iJ J· .. 'if ·r,.-··!J·11-H i'!~Y~,{ J,1.b 1 t O '!}/~ 

lfH& l:f J J: .HU'.1<1 Wt HHi ~z iY~ r.JJ>i-:~ ., 
[o 113] ITCJ)H:i24 i:iJ f◊ iNiJJi: ttiF/A ,'f. -'ff: HCZ'lfiX mJ ¼l'.tl 61 Oft H\ ft] ~ti'Ail rf1 NdiJ, ·;\ fr:J Ht il{ ,. 
[o 114] ··l··· f'clt ,is, j,-?,· 1···, e q ••• ·--y I··· ,,., F" n- {:" ,•,!, '"" •i+ "i" f' I i) {,-?,· r··, "k +·?,· ('' !')l' ., ') --i ··--1"·l•l, -r-- q•j .. , •• '*" <'·:!, q,: • • +f 1Hfi'1i'\':J?< .. lo.,/) i:, .. ::; "''· ,J'ri•· f ;tf, t,,t'.{\c~}4.,). <. :J?< i .. i .l'.t:J½'c .•. : tlc..;-c>'1 '.Jl'V1TJ-f1 ·r1J- !lfi-i',it 

t:ftMfa~f\20['.(j ii&tJJi;-:~tJ~-ft:f}':J ····-ffz:Wi/l!]Hk Yr,. 
[0115] Ji qf ::i, )J~' [lf-11 '-1Tl J/ '{,j<J>J;_:{0HJ~i;_ lA::k~ ·" M :i+?;1'_,,';'i 1,;,; :tc':1 !1\\. ·1,~{iT .~J !i'l_ 1'l1 /L. /j•:.11·~ ),~i i{1.d,,fj()()q~ ... :!.~-!-•.., ..... • ~ ••••. n~...-.,~........ /.f ~.}•.,, .;)t;:L.;.;;,.., 'j'\...,,....,,_;)' ..... ,Jt•...,_ .i:..,,, ...•. ~~~ ~~~~ •_.; ,.~.,J._./L,.: -)J.•-......., l. ,".[:•,~•"1/'..;,~..-)j..,;\... •'~• 

[ 0120 J .ct 1X i:.:\ ft. H-\ J· :~::-t lifj Yt H !lJ :ftW .i:£ r Xt 1'* '9; fjfa jJ 5\ , ft} hl: >H f :.¥ ~.ll h£ tt :.:-tt .A m >k ·lt~, *if· 
~~&~~~.rt+~~mm&~~*~~~*~~~ffl~~Afrn~w~~.0illff~# 
~''..{ ':!J::: ftl {!;ft ~{{ ,. 
[o 121 J P•l ,Y: r10i 1/fi<(-r :,;,; 'i ;., l i-:r-:i ) f. _ ........... t t-,} ~-.,,. ............ ·"...,, J' -· lj 
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3D memory devices (100, 200) having staircase structures (102, 202-1, 202-2) and 
methods for forming the same are provided. The 3D memory device (100, 200) 
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202-1, 202-2). The staircase structure (102, 202-1, 202-2) is located in an 
intermediate of the memory array structure (104-1, 104-2, 204) and divides the 
memory array structure (104-1, 104-2, 204) into a first memory array structure 
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208, 308, 408). Along a second lateral direction perpendicular to the lateral direction 
and away from the bridge structure (108, 208, 308, 408), a width of the conductor 
po1iion (320, 420) decreases. 
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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. 

Specification 

2. The disclosure is objected to because of the following informalities: 

Appropriate correction is required. 

Allowable Subject Matter 

3. Claims 1-20 are allowed. 

4. The following is a statement of reasons for the indication of allowable subject 

matter: 

In re claim 1, the closest prior art of record, Zhang et al. to US 2021 /0193676, 

teaches a three-dimensional (3D) memory device (Fig. 5), comprising: a memory array 

structure 402a/402b; and a staircase structure 404 in an intermediate of the memory 
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array structure and dividing the memory array structure into a first memory array 

Page 3 

structure 402a and a second memory array structure 402b along a lateral direction X, 

the staircase structure 404 comprising (i) a plurality of stairs 404A and 404B extending 

along the lateral direction X, and (ii) a bridge structure 302 (=302a/302b, the connection 

region 302 acts as the bridge structure) in contact with the first memory array 

structure 402a and the second memory array structure 402b, the stair 404A and 404B 

being electrically connected to at least one of the first memory array structure 402a and 

the second memory array structure 402b through the bridge structure 302. 

By comparison, Zhang et al. failed to teach that the stair comprises a conductor 

portion on a top surface of the stair and in contact with and electrically connected to the 

bridge structure, and a dielectric portion at a same level and in contact with the 

conductor portion and along a second lateral direction perpendicular to the lateral 

direction, a width of the conductor portion is unchanged. 

In re claim 9, the current invention is deemed to be directed to a nonobvious 

improvement over the invention published in US 2021 /0193676. The improvement 
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comprises a stair comprising a conductor portion on a top surface of the stair and a 

dielectric portion at a same level and in contact with the conductor portion, the 

conduction portion being electrically connected to the memory array structure, wherein 

along a second lateral direction perpendicular to the lateral direction, a width of the 

conductor portion is unchanged. 

In re claim 15, the current invention is deemed to be directed to a nonobvious 

improvement over the invention published in US 2021 /0193676. The improvement 

comprises the bridge structure comprising interleaved a plurality of second sacrificial 

layers and a plurality of second dielectric layers, each first sacrificial layer being in 

contact with a respective second sacrificial layer of the same level, and each first 

dielectric layer being in contact with a respective second dielectric layer of the same 

level; forming a sacrificial portion in the first sacrificial layer corresponding to at least 

one of the stairs; removing, by a first etching process, the second sacrificial layers to 

form a plurality of lateral recesses; removing, by a second etching process, the 

sacrificial portion to form a lateral recess portion; and forming (i) a plurality of conductor 

layers in the lateral recesses and (ii) a conductor portion in the lateral recess portion 

and in contact with a respective one of the conductor layers. 

Conclusion 

5. This application is in condition for allowance except for the following formal 

matters: 

the objection against specification. 
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Prosecution on the merits is closed in accordance with the practice under Ex 

parte Quayle, 25 USPQ 74, 453 O.G. 213, (Comm'r Pat. 1935). 

A shortened statutory period for reply to this action is set to expire TWO (2) 

MONTHS from the mailing date of this letter. Extensions of time may be granted under 

37 CFR 1 .136 but in no case can any extension carry the date for reply to this Office 

action beyond the maximum period of SIX MONTHS set by statute (35 U.S.C. 133). 

6. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HSIEN MING LEE whose telephone number is 

(571 )272-1863. The examiner can normally be reached Monday-Friday. 

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, Wael M. Fahmy can be reached on 571-272-1705. 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 
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(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. 

/HSIEN MING LEE/ 

HSIEN MING LEE 
Primary Patent Examiner 
Art Unit 2814 
March 16, 2022 

Page 6 

Micron Ex. 1002, p. 662 
Micron v. YMTC 
IPR2025-00035



Application/Control No. Applicant(s)/Patent Under 
16/944,835 Reexamination 

Notice of References Cited 
Wang et al. 

Examiner Art Unit 
HSIEN MING LEE 2814 Page 1 of 1 

U.S. PATENT DOCUMENTS 

* Document Number Date 
Name CPC Classification US Classification 

Country Code-Number-Kind Code MM-YYYY 

* A US-20210193676-A 1 06-2021 Zhang;Zhong H01 L27/11565 1 /1 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name CPC Classification 
Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20220316 

Micron Ex. 1002, p. 663 
Micron v. YMTC 
IPR2025-00035



Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 16/944,835 Wang etal. 

Examiner Art Unit 

HSIEN MING LEE 2814 

✓ Rejected - Cancelled N Non-Elected A Appeal 

- Allowed Restricted I Interference 0 Objected -

CLAIMS 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 03/16/2022 

1 = 
2 = 
3 = 
4 = 
5 = 
6 = 
7 = 
8 = 
9 = 
10 = 
11 = 
12 = 
13 = 
14 = 
15 = 
16 = 
17 = 
18 = 
19 = 
20 = 

U.S. Patent and Trademark Office Part of Paper No.: 20220316 

Page 1 of 1 

Micron Ex. 1002, p. 664 
Micron v. YMTC 
IPR2025-00035



Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

16/944,835 

Examiner 

HSIEN MING LEE 

H01L27/1157, 11524, 11582, 11556, 11565, 11519, 11529, 11514, 
11578, 11597, further limited by text search 

H01 L23/5283, further limited by text search 

H01 L21/823487, further limited by text search 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

Applicant(s)/Patent Under Reexamination 

Wang etal. 

Art Unit 

2814 

Date Examiner 

3/16/22 HL 

3/16/22 HL 
3/16/22 HL 

Date Examiner 

Date Examiner 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

applicant and inventor search 3/16/22 HL 
text search at PE2E 3/16/22 HL 
checked global dossier 3/16/22 HL 
checked prosecution history of : 16/944,857, 16/881,279, 16/881, 168 3/16/22 HL 
and 16/881,339 

/HSIEN MING LEE/ 
Primary Patent Examiner, Art Unit 2814 

U.S. Patent and Trademark Office 
Page 1 of 2 

Part of Paper No.: 20220316 

Micron Ex. 1002, p. 665 
Micron v. YMTC 
IPR2025-00035



Search Notes 
Application/Control No. 

16/944,835 

Examiner 

HSIEN MING LEE 

Interference Search 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

interference search 

/HSIEN MING LEE/ 
Primary Patent Examiner, Art Unit 2814 

U.S. Patent and Trademark Office 
Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

Wang etal. 

Art Unit 

2814 

Date Examiner 

3/16/22 HL 

Part of Paper No.: 20220316 

Micron Ex. 1002, p. 666 
Micron v. YMTC 
IPR2025-00035



PE2E SEARCH - Search History {Prior Art) 

Ref# Hits 

L1 1 

L2 928 

L3 9 

L4 4330 

LS 4321 

L6 1162 

L7 70 

L8 4642 

L9 905 

L10 54 

03/16/2022 03:01 :09 PM 
VVorkspace: 16944835 

$earch Query 

("20210384118").pn. 

yangtze ADJ memory 

2 AND bridge AND 
stairs 

memory AND bridge 
AND stairs 

4 NOT3 

5 AND (dielectric OR 
insulat$3) AND 
conduct$3 

6 AND (stair WITH 
conduct$3) 

memory AND bridge 
AND stairs 

8 AND (dielectric OR 
insulat$3) AND 
conduct$3 

9 AND (stair WITH 
conduct$3) 

DBs 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 

Default Plurals 
Pperator 
OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

British rl"ime Stamp 
Equivalents 
ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/03/15 
10:01 PM 

2022/03/16 
11 :07 AM 

2022/03/16 
11 :07 AM 

2022/03/16 
11 :10 AM 

2022/03/16 
11 :10 AM 

2022/03/16 
11:11AM 

2022/03/16 
11:11AM 

2022/03/16 
11 :27 AM 

2022/03/16 
11 :27 AM 

2022/03/16 
11 :27 AM 

Page 1 of 9 
HL 

Micron Ex. 1002, p. 667 
Micron v. YMTC 
IPR2025-00035



L11 6 

L12 11306 

L13 35 

L14 22 

03/16/2022 03:01 :09 PM 
VVorkspace: 16944835 

("20190081072" OR 
"20210193676" OR 
"20200020714" OR 
"20150064900" OR 
"8999844" OR 
"10224240").pn. 

yangtze ADJ memory 

12 AND bridge AND 
stairs 

13 AND (dielectric OR 
insulat$3) AND 
conduct$3 

HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/03/16 
12:16 PM 

2022/03/16 
12:18PM 

2022/03/16 
12:19PM 

2022/03/16 
12:19PM 

Page2of 9 
HL 

Micron Ex. 1002, p. 668 
Micron v. YMTC 
IPR2025-00035



L16 23652 

L17 31 

L18 20 

L19 8 

03/16/2022 03:01 :09 PM 
VVorkspace: 16944835 

((("WANG") near3 
("Di")) OR (("ZHOU") 
near3 ("Wenxi")) OR 
(("XIA") near3 
("Zhiliang"))).INV. 

16 AND bridge AND 
stairs 

17 AND (dielectric OR 
insulat$3) AND 
conduct$3 

18 AND (stair WITH 
conduct$3) 

TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/03/16 
12:22 PM 

2022/03/16 
12:22 PM 

2022/03/16 
12:22 PM 

2022/03/16 
12:23 PM 

Page 3of 9 
HL 

Micron Ex. 1002, p. 669 
Micron v. YMTC 
IPR2025-00035



L20 1 

L21 3 

L22 6759 

L23 503 

L25 487 

L26 482 

L27 466 

L28 465 

L29 197 

L30 6738 

L31 290 

L32 279 

L33 274 
03/16/2022 03:01 :09 PM 
VVorkspace: 16944835 

("20210193676").pn. 

("107768377").pn. 

(H01 L27/1157).cpc. 

22 AND memory AND 
(bridge OR connect$3) 
AND stair 

23 AND (dielectric OR 
insulat$3) AND 
conduct$3 

25 NOT 3 

26 NOT 7 

27 NOT 11 

28 AND staircase 

(H01 L27/11524).cpc. 

30 AND memory AND 
(bridge OR connect$3) 
AND stair 

31 AND (dielectric OR 
insulat$3) AND 
conduct$3 

32 NOT 3 

EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/03/16 
12:28 PM 

2022/03/16 
01 :20 PM 

2022/03/16 
01 :21 PM 

2022/03/16 
01 :21 PM 

2022/03/16 
01 :21 PM 

2022/03/16 
01 :22 PM 

2022/03/16 
01 :22 PM 

2022/03/16 
01 :22 PM 

2022/03/16 
01 :23 PM 

2022/03/16 
01 :36 PM 

2022/03/16 
01 :36 PM 

2022/03/16 
01 :36 PM 

2022/03/16 
Page4of 9 
HL 

Micron Ex. 1002, p. 670 
Micron v. YMTC 
IPR2025-00035



L34 258 

L35 258 

L36 60 

L37 12569 

L38 1115 

L39 1074 

L40 399 

L41 390 

L42 376 

L43 375 

L44 203 

L45 193 

L46 7155 

L47 680 

L48 660 

L49 261 

LSD 252 

L51 240 

L52 240 

L53 136 

L54 125 

LSS 2 

L56 5193 

03/16/2022 03:01 :09 PM 
VVorkspace: 16944835 

33 NOT 7 

34 NOT 11 

35 NOT 28 

(H01 L27/11582).cpc. 

37 AND memory AND 
(bridge OR connect$3) 
AND stair 

38 AND (dielectric OR 
insulat$3) AND 
conduct$3 

39 AND staircase 

40 NOT 3 

41 NOT 7 

42 NOT 11 

43 NOT 28 

44 NOT 36 

(H01 L27/11556).cpc. 

46 AND memory AND 
(bridge OR connect$3) 
AND stair 

47 AND (dielectric OR 
insulat$3) AND 
conduct$3 

48 AND staircase 

49 NOT 3 

50 NOT 7 

51 NOT 11 

52 NOT 28 

53 NOT 36 

54 NOT 45 

(H01 L27/11565).cpc. 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

01 :36 PM 

2022/03/16 
01 :36 PM 

2022/03/16 
01 :36 PM 

2022/03/16 
01 :36 PM 

2022/03/16 
01 :38 PM 

2022/03/16 
01 :38 PM 

2022/03/16 
01 :38 PM 

2022/03/16 
01 :38 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :45 PM 

2022/03/16 
01 :45 PM 

2022/03/16 
01 :45 PM 

2022/03/16 

Page 5of 9 
HL 

Micron Ex. 1002, p. 671 
Micron v. YMTC 
IPR2025-00035



L57 528 

L58 516 

L59 210 

L60 202 

L61 202 

L62 201 

L63 95 

L64 93 

L65 5 

L66 3962 

L67 264 

L68 262 

L69 83 

L70 76 

L71 76 

L72 76 

L73 46 

L74 39 

L75 4 

L76 2320 

L77 175 

L78 163 

03/16/2022 03:01 :09 PM 
VVorkspace: 16944835 

56 AND memory AND 
(bridge OR connect$3) 
AND stair 

57 AND (dielectric OR 
insulat$3) AND 
conduct$3 

58 AND staircase 

59 NOT 3 

60 NOT 7 

61 NOT 11 

62 NOT 28 

63 NOT 36 

64 NOT 45 

(H01 L27/11519).cpc. 

66 AND memory AND 
(bridge OR connect$3) 
AND stair 

67 AND (dielectric OR 
insulat$3) AND 
conduct$3 

68 AND staircase 

69 NOT 3 

70 NOT 7 

71 NOT 11 

72 NOT 28 

73 NOT 36 

74 NOT 45 

(H01 L27/11529).cpc. 

76 AND memory AND 
(bridge OR connect$3) 
AND stair 

77 AND (dielectric OR 
insulat$3) AND 
conduct$3 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

01 :45 PM 

2022/03/16 
01 :45 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :48 PM 

2022/03/16 
01 :48 PM 

2022/03/16 
01 :48 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :50 PM 

2022/03/16 
01 :50 PM 

2022/03/16 
01 :50 PM 

Page6of 9 
HL 

Micron Ex. 1002, p. 672 
Micron v. YMTC 
IPR2025-00035



L79 83 

L80 83 

L81 83 

L82 83 

L83 55 

L84 54 

L85 45 

L86 300 

L87 9 

L88 2751 

L89 429 

L90 425 

L91 193 

L92 190 

L93 190 

L94 190 

L95 142 

L96 137 

L97 94 

L98 52 

L99 437 

L100 15 

L 101 15 

03/16/2022 03:01 :09 PM 
VVorkspace: 16944835 

78 AND staircase 
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84 NOT 45 

(H01 L27/11514).cpc. 
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AND stair 
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101 AND staircase 

(H01 L23/5283).cpc. 
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Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
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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 the Freedom of Information Act requires disclosure of these records. 

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

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

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

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

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

Inventor: Di WANG 

Applicant: YANGTZE MEMORY 
TECHNOLOGIES CO., LTD. 

Application No.: 16/944,835 

Filing Date: July 31, 2020 

Confirmation No.: 1870 

Art Unit: 2814 

Examiner: Hsien Ming LEE 

Atty. Docket: 10018-01-0122-US 

Title: STAIRCASE STRUCTURE IN THREE-DIMENSIONAL MEMORY DEVICE 
AND METHOD FOR FORMING THE SAME 

Amendment and Reply in Response to Ex Parte Quayle Action 

Mail Stop AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

In reply to the Ex Parte Quayle Office Action dated March 21, 2022, Applicant submits the 

following Remarks. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 of 

this paper. 

Remarks follow the Amendment sections of this paper. 

It is not believed that extensions of time are required beyond those that may otherwise be 

provided for in documents accompanying this paper. However, if additional extensions of time are 

necessary to prevent abandonment of this application, then such extensions of time are hereby 

petitioned under 37 C.F.R. § l.136(a), and any additional fees required to continue prosecution or 

appeal of this application (including issue fee, fees for a net addition of claims or forwarding to 

appeal) are hereby authorized to be charged to our Deposit Account No. 60-2227. 
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Reply to Office Action of March 21, 2022 

Amendments to the Specification 

Di WANG 
Application No. 16/944,835 

Please amend paragraph [0001] of the original specification in the section as follows. 

[0001] This application is~ continuation oflnternational Application No. 

PCT/CN2020/094658, filed on June 5, 2020, entitled "STAIRCASE STRUCTURE IN THREE­

DIMENSIONAL MEMORY DEVICE AND METHOD FOR FORMING THE SAME," which 

is hereby incorporated by reference in its entirety. This application is also related to co pending 

U.S. Application No. 16/944 857 ___ , Attorney Docketing No.: 10018 01 0123 US, filed 

on July 31, 2020 e11en date, entitled "STAIRCASE STRUCTURE IN THREE-DIMENSIONAL 

MEMORY DEVICE AND METHOD FOR FORMING THE SAME," which is hereby 

incorporated by reference in its entirety. 
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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the application. 

1. (Currently Amended) A three-dimensional (3D) memory device, comprising: 

a memory array structure; and 

a staircase structure in an intermediate of the memory array structure and dividing the memory 

array structure into a first memory array structure and a second memory array structure along a lateral 

direction, the staircase structure comprising (i) a plurality of stairs extending along the lateral 

direction, and (ii) a bridge structure in contact with the first memory array structure and the second 

memory array structure, the plurality of stairs comprising a stair above one or more dielectric pairs, 

wherein~ 

the stair comprises a conductor portion on a top surface of the stair and in contact with and 

electrically connected to the bridge structure, and a dielectric portion at a same level and in contact 

with the conductor portion, the stair being electrically connected to at least one of the first memory 

array structure [[and]] or the second memory array structure through the bridge structure; and 

along a second lateral direction perpendicular to the lateral direction, a width of the conductor 

portion is unchanged. 

2. (Original) The 3D memory device of claim 1, wherein the stair further comprises: 

a dielectric layer under the conductor portion and the dielectric portion. 

3. (Original) The 3D memory device of claim 2, wherein the conductor portion and the 

dielectric layer are each above the one or more dielectric pairs. 

4. (Original) The 3D memory device of claim 2, wherein along the lateral direction, a 

width of the conductor portion is equal to a dimension of the stair. 
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5. (Original) The 3D memory device of claim 1, wherein along the second lateral 

direction perpendicular to the lateral direction, a length of the conductor portion is equal to or less 

than a second dimension of the stair. 

6. (Currently Amended) The 3D memory device of claim 1, wherein 

a thickness of the conductor portion is equal to or less than a thickness of the dielectric portion 

along a vertical direction; and 

the conductor portion is above a second dielectric portion that is located between [[the]] ~ 

dielectric layer and the conductor portion. 

7. (Original) The 3D memory device of claim 6, wherein along the lateral direction, a 

width of the second dielectric portion is equal to the width of the conductor portion. 

8. (Currently Amended) The 3D memory device of claim 1, wherein: 

the conductor portion comprises at least one of tungsten, cobalt, copper, aluminum, silicides, 

[[and]] or polysilicon; 

the dielectric portion comprises silicon nitride; and 

a dielectric layer is arranged under the conductor portion and the dielectric portion, the 

dielectric layer comprises comprising silicon oxide. 

9. (Currently Amended) A three-dimensional (3D) memory device, comprising: 

a memory array structure; and 

a staircase structure comprising a plurality of stairs extending along a lateral direction, the 

plurality of stairs comprising a stair comprising a conductor portion on a top surface of the stair and 

a dielectric portion at a same level and in contact with the conductor portion, the conduction conductor 

portion being electrically connected to the memory array structure, 

wherein along a second lateral direction perpendicular to the lateral direction, a width of the 

conductor portion is unchanged. 
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10. (Original) The 3D memory device of claim 9, wherein the staircase structure further 

comprises a dielectric layer under the conductor portion and the dielectric portion. 

11. (Currently Amended) The 3D memory device of claim 10, wherein~ 

the conductor portion and the dielectric layer are each above [[the]] one or more dielectric 

pa1rs. 

12. (Original) The 3D memory device of claim 9, wherein along the lateral direction, a 

width of the conductor portion is equal to a dimension of the stair. 

13. (Original) The 3D memory device of claim 9, wherein along the second lateral 

direction perpendicular to the lateral direction, a length of the conductor portion is equal to or less 

than a second dimension of the stair. 

14. (Currently Amended) The 3D memory device of claim 9, wherein~ 

a thickness of the conductor portion is equal to or less than a thickness of the dielectric portion 

along a vertical direction; 

the conductor portion is above a second dielectric portion that is located between [[the]] ~ 

dielectric layer and the conductor portion; and 

along the lateral direction, a width of the second dielectric portion is equal to the dimension 

of the stair. 

15. (Original) A method for forming a staircase structure of a three-dimensional (3D) 

memory device, comprising: 

forming a plurality of stairs comprising interleaved a plurality of first sacrificial layers and a 

plurality of first dielectric layers in a plurality of stairs; 

forming a bridge structure in contact with the plurality of stairs, the bridge structure 

comprising interleaved a plurality of second sacrificial layers and a plurality of second dielectric 

layers, each first sacrificial layer being in contact with a respective second sacrificial layer of the 
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same level, and each first dielectric layer being in contact with a respective second dielectric layer of 

the same level; 

forming a sacrificial portion in the first sacrificial layer corresponding to at least one of the 

stairs; 

removing, by a first etching process, the second sacrificial layers to form a plurality of lateral 

recesses; 

removing, by a second etching process, the sacrificial portion to form a lateral recess portion; 

and 

forming (i) a plurality of conductor layers in the lateral recesses and (ii) a conductor portion 

in the lateral recess portion and in contact with a respective one of the conductor layers. 

16. (Original) The method of claim 15, wherein in the first etching process, an etch rate 

on the sacrificial portion is lower than an etch rate on the second sacrificial layers. 

17. (Original) The method of claim 15, wherein in the second etching process, an etch rate 

on the sacrificial portion is higher than an etch rate on the first sacrificial layers. 

18. (Original) The method of claim 15, wherein forming the sacrificial portion comprises: 

performing a plasma treatment to an exposed portion of the first sacrificial layer of the at least 

one of the stairs to alter an etch rate of the exposed portion of the first sacrificial layer in the first 

etching process. 

19. (Original) The method of claim 18, further comprising forming a protection layer on 

the first sacrificial layer before the plasma treatment. 

20. (Original) The method of claim 15, further comprising retaining a portion of the first 

sacrificial layers and first dielectric layers under the sacrificial portion. 
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Reconsideration of this Application is respectfully requested. 

Upon entry of the foregoing amendment, claims 1-20 are pending in the application, with 

claims 1, 9, and 15 being the independent claims. Claims 1, 6, 8, 9, 11, and 14 are hereby amended 

to correct typographical errors and informalities. The specification is hereby amended. These 

amendments are believed to introduce no new matter, and their entry is respectfully requested. 

Throughout the arguments, Applicant reminds the Examiner that the claims are given their 

broadest reasonable meaning in view of the specification, and any paraphrasing of the claim 

features is not to be interpreted as reading any features into, or characterizing of, the claims. 

Based on the above amendment and the following remarks, Applicant respectfully requests 

that the Examiner reconsider and withdraw the outstanding objection. 

Specification 

The disclosure is objected to for the alleged informalities. The specification has been 

amended to obviate the objection. 

Claim Amendments 

By this Amendment, Applicant amends the pending claims to improve the format thereof. 

Allowable Subject Matter 

The Office Action states that claims 1-20 are allowed. Applicant appreciates the Examiner's 

indication of the allowable subject matter. 
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All of the stated grounds of the objection have been properly traversed, accommodated, or 

rendered moot. Applicant therefore respectfully requests that the Examiner reconsider the presently 

outstanding objection and that they be withdrawn. Applicant believes that a full and complete reply 

has been made to the outstanding Office Action and, as such, the present application is in condition 

for allowance. If the Examiner believes, for any reason, that personal communication will expedite 

prosecution of this application, the Examiner is invited to telephone the undersigned at the number 

provided. 

Prompt and favorable consideration of this Amendment and Reply is respectfully requested. 

Date: April 7, 2022 

8260 Greensboro Drive, Suite 625 
McLean, VA 22102 
(703) 995-9887 

Respectfully submitted, 

BAYESPLLC 

/Ching-Ling Huang/ 

Ching-Ling Huang 
Agent for Applicant 
Registration No. 62,003 
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Micron Ex. 1002, p. 720 
Micron v. YMTC 
IPR2025-00035



L34 258 

L35 258 

L36 60 

L37 12569 

L38 1115 

L39 1074 

L40 399 

L41 390 

L42 376 

L43 375 

L44 203 

L45 193 

L46 7155 

L47 680 

L48 660 

L49 261 

LSD 252 

L51 240 

L52 240 

L53 136 

L54 125 

LSS 2 

L56 5193 

04/14/2022 02:20:14 PM 
VVorkspace: 16944835 

33 NOT 7 

34 NOT 11 

35 NOT 28 

(H01 L27/11582).cpc. 

37 AND memory AND 
(bridge OR connect$3) 
AND stair 

38 AND (dielectric OR 
insulat$3) AND 
conduct$3 

39 AND staircase 

40 NOT 3 

41 NOT 7 

42 NOT 11 

43 NOT 28 

44 NOT 36 

(H01 L27/11556).cpc. 

46 AND memory AND 
(bridge OR connect$3) 
AND stair 

47 AND (dielectric OR 
insulat$3) AND 
conduct$3 

48 AND staircase 

49 NOT 3 

50 NOT 7 

51 NOT 11 

52 NOT 28 

53 NOT 36 

54 NOT 45 

(H01 L27/11565).cpc. 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

01 :36 PM 

2022/03/16 
01 :36 PM 

2022/03/16 
01 :36 PM 

2022/03/16 
01 :36 PM 

2022/03/16 
01 :38 PM 

2022/03/16 
01 :38 PM 

2022/03/16 
01 :38 PM 

2022/03/16 
01 :38 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :39 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :44 PM 

2022/03/16 
01 :45 PM 

2022/03/16 
01 :45 PM 

2022/03/16 
01 :45 PM 

2022/03/16 
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IPR2025-00035



L57 528 

L58 516 

L59 210 

L60 202 

L61 202 

L62 201 

L63 95 

L64 93 

L65 5 

L66 3962 

L67 264 

L68 262 

L69 83 

L70 76 

L71 76 

L72 76 

L73 46 

L74 39 

L75 4 

L76 2320 

L77 175 

L78 163 

04/14/2022 02:20:14 PM 
VVorkspace: 16944835 

56 AND memory AND 
(bridge OR connect$3) 
AND stair 

57 AND (dielectric OR 
insulat$3) AND 
conduct$3 

58 AND staircase 

59 NOT 3 

60 NOT 7 

61 NOT 11 

62 NOT 28 

63 NOT 36 

64 NOT 45 

(H01 L27/11519).cpc. 

66 AND memory AND 
(bridge OR connect$3) 
AND stair 

67 AND (dielectric OR 
insulat$3) AND 
conduct$3 

68 AND staircase 

69 NOT 3 

70 NOT 7 

71 NOT 11 

72 NOT 28 

73 NOT 36 

74 NOT 45 

(H01 L27/11529).cpc. 

76 AND memory AND 
(bridge OR connect$3) 
AND stair 

77 AND (dielectric OR 
insulat$3) AND 
conduct$3 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

01 :45 PM 

2022/03/16 
01 :45 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :46 PM 

2022/03/16 
01 :48 PM 

2022/03/16 
01 :48 PM 

2022/03/16 
01 :48 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :49 PM 

2022/03/16 
01 :50 PM 

2022/03/16 
01 :50 PM 

2022/03/16 
01 :50 PM 
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L79 83 

L80 83 

L81 83 

L82 83 

L83 55 

L84 54 

L85 45 

L86 300 

L87 9 

L88 2751 

L89 429 

L90 425 

L91 193 

L92 190 

L93 190 

L94 190 

L95 142 

L96 137 

L97 94 

L98 52 

L99 437 

L100 15 

L 101 15 

04/14/2022 02:20:14 PM 
VVorkspace: 16944835 

78 AND staircase 

79 NOT 3 

80 NOT 7 

81 NOT 11 

82 NOT 28 

83 NOT 36 

84 NOT 45 

(H01 L27/11514).cpc. 

86 AND memory AND 
(bridge OR connect$3) 
AND stair 

(H01 L27/11578).cpc. 

88 AND memory AND 
(bridge OR connect$3) 
AND stair 

89 AND (dielectric OR 
insulat$3) AND 
conduct$3 

90 AND staircase 

91 NOT 3 

92 NOT 7 

93 NOT 11 

94 NOT 28 

95 NOT 36 

96 NOT 45 

97 NOT 85 

(H01 L27/11597).cpc. 

99 AND memory AND 
(bridge OR connect$3) 
AND stair 

100 AND (dielectric OR 
insulat$3) AND 
conduct$3 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

2022/03/16 
01 :50 PM 

2022/03/16 
01 :50 PM 

2022/03/16 
01 :51 PM 

2022/03/16 
01 :51 PM 

2022/03/16 
01 :51 PM 

2022/03/16 
01 :51 PM 

2022/03/16 
01 :51 PM 

2022/03/16 
01 :53 PM 

2022/03/16 
01 :53 PM 

2022/03/16 
01 :53 PM 

2022/03/16 
01 :54 PM 

2022/03/16 
01 :54 PM 

2022/03/16 
01 :54 PM 

2022/03/16 
01 :54 PM 

2022/03/16 
01 :54 PM 

2022/03/16 
01 :54 PM 

2022/03/16 
01 :54 PM 

2022/03/16 
01 :55 PM 

2022/03/16 
01 :55 PM 

2022/03/16 
01 :55 PM 

2022/03/16 
01 :56 PM 

2022/03/16 
01 :56 PM 

2022/03/16 
01 :56 PM 
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IPR2025-00035



L102 6 

L103 5855 

L104 164 

L105 162 

L106 93 

L107 90 

L108 83 

L109 83 

L 110 33 

L111 29 

L 112 4 

L113 11774 

L 114 158 

L115 145 

L 116 57 

L117 57 

L118 57 

L119 57 

L120 28 

L121 26 

L122 7 

L123 2593 

L124 8 

04/14/2022 02:20:14 PM 
VVorkspace: 16944835 

101 AND staircase 

(H01 L23/5283).cpc. 

103 AND memory AND 
(bridge OR connect$3) 
AND stair 

104 AND (dielectric OR 
insulat$3) AND 
conduct$3 

105 AND staircase 

106 NOT 3 

107 NOT 7 

108 NOT 11 

109 NOT 28 

110 NOT 36 

111 NOT 45 

(H01 L21/31144).cpc. 

113 AND memory AND 
(bridge OR connect$3) 
AND stair 

114 AND (dielectric OR 
insulat$3) AND 
conduct$3 

115 AND staircase 

116 NOT 3 

117 NOT 7 

118 NOT 11 

119 NOT 28 

120 NOT 36 

121 NOT 45 

(H01 L21/823487).cpc. 

123 AND memory AND 
(bridge OR connect$3) 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

2022/03/16 
01 :56 PM 

2022/03/16 
01 :57 PM 

2022/03/16 
01 :57 PM 

2022/03/16 
01 :57 PM 

2022/03/16 
01 :57 PM 

2022/03/16 
01 :57 PM 

2022/03/16 
01 :57 PM 

2022/03/16 
01 :58 PM 

2022/03/16 
01 :58 PM 

2022/03/16 
01 :58 PM 

2022/03/16 
01 :58 PM 

2022/03/16 
01 :58 PM 

2022/03/16 
01 :59 PM 

2022/03/16 
01 :59 PM 

2022/03/16 
01 :59 PM 

2022/03/16 
01 :59 PM 

2022/03/16 
01 :59 PM 

2022/03/16 
01 :59 PM 

2022/03/16 
01 :59 PM 

2022/03/16 
01 :59 PM 

2022/03/16 
01 :59 PM 

2022/03/16 
02:00 PM 

2022/03/16 
02:00 PM 

Page 8 of 18 
HL 

Micron Ex. 1002, p. 724 
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IPR2025-00035



L127 1 

L128 36 

L129 1 

L130 964 

L131 11 

L132 4380 

L133 4369 

L134 1179 

L135 70 

L136 4649 

04/14/2022 02:20:14 PM 
VVorkspace: 16944835 

AND stair 

("20210193676").pn. 

(Artificial Intelligence) 
More Like: 
US-20210384118-A 1 
Text: 
(CN-113345905-A OR 
WO-2021163820-A1 
OR CN-111919299-A 
OR CN-111919299-B 
OR CN-111819690-A 
OR CN-111819690-B 
OR WO-2021243698-
A 1 OR EP-3953969-A 1 
OR WO-2021243703-
A1 OR CN-111357109-
B OR CN-111357109-A 
OR US-20200235003-
A1 OR US-
20210257382-A 1 OR 
CN-113270414-A OR 
TW-202147579-A OR 
CN-111566813-B OR 
US-10312138-B2 OR 
TW-202133340-A OR 
US-11244957-B2 OR 
US-10658230-B2).did. 

("20210384118").pn. 

yangtze ADJ memory 

2 AND bridge AND 
stairs 

memory AND bridge 
AND stairs 

4 NOT3 

5 AND (dielectric OR 
insulat$3) AND 
conduct$3 

6 AND (stair WITH 
conduct$3) 

memory AND bridge 
AND stairs 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/03/16 
02:22 PM 

2022/03/16 
02:57 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 
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Micron v. YMTC 
IPR2025-00035



L137 908 

L138 54 

L139 6 

L140 11561 

L141 35 

04/14/2022 02:20:14 PM 
VVorkspace: 16944835 

8 AND (dielectric OR 
insulat$3) AND 
conduct$3 

9 AND (stair WITH 
conduct$3) 

("20190081072" OR 
"20210193676" OR 
"20200020714" OR 
"20150064900" OR 
"8999844" OR 
"10224240").pn. 

yangtze ADJ memory 

12 AND bridge AND 

TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(USOCR; FIT (AU, AP, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
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L142 22 

L143 23750 

L144 32 

04/14/2022 02:20:14 PM 
VVorkspace: 16944835 

stairs 

13 AND (dielectric OR 
insulat$3) AND 
conduct$3 

((("WANG") near3 
("Di")) OR (("ZHOU") 
near3 ("Wenxi")) OR 
(("XIA") near3 
("Zhiliang"))).INV. 

16 AND bridge AND 
stairs 

AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 

OR ON ON 

OR ON ON 

OR ON ON 

01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 

2022/04/14 
01 :43 PM 
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Micron v. YMTC 
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L145 21 

L146 9 

L147 1 

L148 3 

L149 6861 

04/14/2022 02:20:14 PM 
VVorkspace: 16944835 

17 AND (dielectric OR 
insulat$3) AND 
conduct$3 

18 AND (stair WITH 
conduct$3) 

("20210193676").pn. 

("107768377").pn. 

(H01 L27/1157).cpc. 

TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT) 
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L151 496 
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22 AND memory AND 
(bridge OR connect$3) 
AND stair 

23 AND (dielectric OR 
insulat$3) AND 
conduct$3 

25 NOT 3 

26 NOT 7 

27 NOT 11 

28 AND staircase 

(H01 L27/11524).cpc. 

30 AND memory AND 
(bridge OR connect$3) 
AND stair 

31 AND (dielectric OR 
insulat$3) AND 
conduct$3 

32 NOT 3 

33 NOT 7 

34 NOT 11 

35 NOT 28 

(H01 L27/11582).cpc. 

37 AND memory AND 
(bridge OR connect$3) 
AND stair 

38 AND (dielectric OR 
insulat$3) AND 
conduct$3 

39 AND staircase 

40 NOT 3 

41 NOT 7 

42 NOT 11 

43 NOT 28 

44 NOT 36 

(H01 L27/11556).cpc. 
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(US-PGPUB; USPAT) OR ON ON 
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L173 697 
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L177 247 
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L179 139 

L180 128 

L181 2 
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L184 537 
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46 AND memory AND 
(bridge OR connect$3) 
AND stair 

47 AND (dielectric OR 
insulat$3) AND 
conduct$3 

48 AND staircase 

49 NOT 3 

50 NOT 7 

51 NOT 11 

52 NOT 28 

53 NOT 36 

54 NOT 45 

(H01 L27/11565).cpc. 

56 AND memory AND 
(bridge OR connect$3) 
AND stair 

57 AND (dielectric OR 
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L195 90 

L196 82 
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L199 49 

L200 42 

L201 4 
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L203 183 
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68 AND staircase 

69 NOT 3 

70 NOT 7 

71 NOT 11 

72 NOT 28 

73 NOT 36 

74 NOT 45 

(H01 L27/11529).cpc. 

76 AND memory AND 
(bridge OR connect$3) 
AND stair 

77 AND (dielectric OR 
insulat$3) AND 
conduct$3 

78 AND staircase 

79 NOT 3 

80 NOT 7 

81 NOT 11 

82 NOT 28 

83 NOT 36 

84 NOT 45 

(H01 L27/11514).cpc. 

86 AND memory AND 
(bridge OR connect$3) 
AND stair 
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L218 197 

L219 197 

L220 197 

L221 148 

L222 143 

L223 97 

L224 52 

L225 454 

L226 15 

L227 15 

L228 6 

L229 5948 

L230 169 

L231 167 

L232 98 

L233 94 

L234 87 

L235 87 

L236 37 

L237 33 

L238 4 

L239 11853 

L240 158 
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91 NOT 3 

92 NOT 7 

93 NOT 11 

94 NOT 28 

95 NOT 36 

96 NOT 45 

97 NOT 85 

(H01 L27/11597).cpc. 

99 AND memory AND 
(bridge OR connect$3) 
AND stair 

100 AND (dielectric OR 
insulat$3) AND 
conduct$3 

101 AND staircase 

(H01 L23/5283).cpc. 

103 AND memory AND 
(bridge OR connect$3) 
AND stair 

104 AND (dielectric OR 
insulat$3) AND 
conduct$3 

105 AND staircase 

106 NOT 3 

107 NOT 7 

108 NOT 11 

109 NOT 28 

110 NOT 36 

111 NOT 45 

(H01 L21/31144).cpc. 

113 AND memory AND 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 
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(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 
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(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 
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(bridge OR connect$3) 
AND stair 

L241 145 114 AND (dielectric OR (US-PGPUB; USPAT) 
insulat$3) AND 
conduct$3 

L242 57 115 AND staircase (US-PGPUB; USPAT) 

L243 57 116 NOT 3 (US-PGPUB; USPAT) 

L244 57 117 NOT 7 (US-PGPUB; USPAT) 

L245 57 118 NOT 11 (US-PGPUB; USPAT) 

L246 28 119 NOT 28 (US-PGPUB; USPAT) 

L247 26 120 NOT 36 (US-PGPUB; USPAT) 

L248 7 121 NOT 45 (US-PGPUB; USPAT) 

L249 2605 (H01 L21/823487).cpc. (US-PGPUB; USPAT) 

L250 8 123 AND memory AND (US-PGPUB; USPAT) 
(bridge OR connect$3) 
AND stair 

L251 1 ("20210193676").pn. (US-PGPUB; USPAT) 

L252 37 (Artificial Intelligence) (US-PGPUB; USPAT; 
More Like: USOCR; FIT (AU, AP, 
US-20210384118-A 1 AT, BE, BG, BR, BY, 
Text: CA, CH, CN, CS, CU, 
(CN-113345905-A OR CZ, DD, DE, DK, EA, 
WO-2021163820-A1 EE, EP, ES, Fl, FR, GB, 
OR CN-111919299-A HR, HU, ID, IE, IL, IS, 
OR CN-111919299-B IT, JP, KR, LT, LU, LV, 
OR CN-111819690-A MA, OA, RU, SU, WO, 
OR CN-111819690-B MC, MD, MY, NL, NO, 
OR EP-3953969-A 1 OR NZ, PH, PL, PT, RO, 
WO-2021243698-A1 RS, SE, SG, SI, SK, 
OR WO-2021243703- TH, TN, TR, TW, UA, 
A1 OR CN-111357109- VN); FPRS; EPO; 
B OR US- JPO; DERWENT; 
20200235003-A 1 OR IBM_TDB) 
US-20210257382-A1 
OR CN-113270414-A 
OR CN-111566813-B 
OR US-10312138-B2 
OR TW-202147579-A 
OR TW-202133340-A 
OR US-11244957-B2 
OR US-10658230-B2 
OR TW-I741696-B).did. 

PE2E SEARCH - Search History {Interference) 
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Ref# Hits 

N1 436 

N3 46 

N4 443 

NS 49 
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VVorkspace: 16944835 

$earch Query 

(memory AND (bridge 
OR connect$3) AND 
stair).clm. 

(memory AND (bridge 
OR connect$3) AND 
stair AND staircase 
AND (dielectric OR 
insulat$3 OR oxide OR 
dioixde)).clm. 

(memory AND (bridge 
OR connect$3) AND 
stair).clm. 

(memory AND (bridge 
OR connect$3) AND 
stair AND staircase 
AND (dielectric OR 
insulat$3 OR oxide OR 
dioixde)).clm. 

DBs Default Plurals 
Operator 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

British rnmeStamp 
Equivalents 
ON 

ON 

ON 

ON 
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Filing Date: 31-JUL-2020 

Time Stamp: 13:52:17 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1200 

RAM confirmation Number E20227HD54080073 

Deposit Account 602227 

Authorized User Anna O'Connor 

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

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

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

287872 

1 Issue Fee Payment (PT0-85B) 
10018-01-0122-

1 
US_IFTransmittal.pdf 

no 
b5d7324a665965c3abb82b73f48494c2a68 

fdeSS 

Warnings: 

Information: 

38076 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
723c3156deb0fb09b9ab41 accacd367fe38 

b6a8 

Warnings: 

Information: 

Total Files Size (in bytes) 325948 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16944835 

Filing Date 2020-07-31 
INFORMATION DISCLOSURE First Named Inventor I1:JiWANG 
STATEMENT BY APPLICANT 

Art Unit 12814 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Hsien Ming LEE 

Attorney Docket Number I10018-01-0122-US 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~029938 B2 Ro1s-os-12 Nakaki 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20150255385 A1 Ro15-09-10 cEE et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

EFSWeb2.1.17 
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Application Number 16944835 

Filing Date 2020-07-31 

INFORMATION DISCLOSURE First Named Inventor I Di WANG 
STATEMENT BY APPLICANT 

Art Unit 2814 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Hsien Ming LEE 

Attorney Docket Number 10018-01-0122-US 

1 
Extended European Search Report issued in corresponding European Application No. EP 20 92 2502.8, mailed July 6, 
J022, 9 pages 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.17 
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Application Number 16944835 

Filing Date 2020-07-31 
INFORMATION DISCLOSURE First Named Inventor I Di WANG 
STATEMENT BY APPLICANT 

Art Unit 2814 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Hsien Ming LEE 

Attorney Docket Number 10018-01-0122-US 

CERTIFICATION STATEMENT 

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

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

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

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

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

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Zhiwei Zou/ Date (YYYY-MM-DD) 2022-07-28 

Name/Print Zhiwei Zou Registration Number ~6,041 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

EFSWeb2.1.17 
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PTO/SB/140 
Doc Code: PET.AUTO U.S. Patent and Trademark Office 
Document Description: Petition automatically granted by EFS-Web Department of Commerce 

Electronic Petition Request PETITION TO WITHDRAW AN APPLICATION FROM ISSUE AFTER PAYMENT OF 
THE ISSUE FEE UNDER 37 CFR 1.313(c) 

Application Number 16944835 

Filing Date 31-Jul-2020 

First Named Inventor Di Wang 

Art Unit 2814 

Examiner Name HSIEN MING LEE 

Attorney Docket Number 10018-01-0122-US 

Title 
STAIRCASE STRUCTURE IN THREE-DIMENSIONAL MEMORY DEVICE AND METHOD FOR 
FORMING THE SAME 

An application may be withdrawn from issue forfurther action upon petition by the applicant. To request thatthe Office 
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § l. l 7(h) and a 
showing of good and sufficient reasons why withdrawal of the application from issue is necessary. 

APPLICANT HEREBY PETITIONS TO WITHDRAW THIS APPLICATION FROM ISSUE UNDER 37 CFR 1.313(c). 

A grantable petition requires the following items: 
(1) Petition fee; and 
(2) One of the following reasons: 
(a) Unpatentability of one or more claims, which must be accompanied by an unequivocal statement that one or more claims 
are unpatentable, an amendment to such claim or claims, and an explanation as to how the amendment causes such claim or 
claims to be patentable; 
(b) Consideration of a request for continued examination in compliance with § 1.114 (for a utility or plant application only); or 
(c) Express abandonment of the application. Such express abandonment may be in favor of a continuing application, but not a 
CPA under 37 CFR l .53(d). 

Petition Fee 

0 Small Entity 

0 Micro Entity 

@ Regular Undiscounted 

Reason for withdrawal from issue 
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0 One or more claims are unpatentable 

@ Consideration of a request for continued examination (RCE) (List of Required Documents and Fees) 

0 
Applicant hereby expressly abandons the instant application (any attorney/agent signing for this reason must 
have power of attorney pursuant to 37 CFR 1.32(b)). 

RCE request,submission, and fee. 

□ 
I certify, in accordance with 37 CFR 1.4(d)(4) that: 

The RCE request ,submission, and fee have already been filed in the above-identified application on 

Are attached. 
[81 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ 
An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney 
in this application. 

0 An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity. 

0 A sole inventor 

0 
A joint inventor; I certify that I am authorized to sign this submission on behalfof all of the inventors as evidenced by the 
power of attorney in the application 

0 A joint inventor; all of whom are signing this e-petition 

Signature /Zhiwei Zou/ 

Name ZhiweiZou 

Registration Number 66041 
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Electronic Patent Application Fee Transmittal 

Application Number: 16944835 

Filing Date: 31-Jul-2020 

Title of Invention: 
STAIRCASE STRUCTURE IN THREE-DIMENSIONAL MEMORY DEVICE AND 
METHOD FOR FORMING THE SAME 

First Named Inventor/Applicant Name: Di Wang 

Filer: Zhiwei Zou/Anna O'Connor 

Attorney Docket Number: 10018-01-0122-US 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

PETITION FEE- 37 CFR 1.1 ?(H) (GROUP Ill) 1464 1 140 140 

RCE- 1 ST REQUEST 1801 1 1360 1360 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1500 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Decision Date : July 28, 2022 

In re Application of: 

Di Wang 

Application No: 16944835 

Filed: 31-Jul-2020 

Attorney Docket No: 10018-01-0122-US 

DECISION ON PETITION 

UNDER CFR 1.313(c)(2) 

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed July 28, 2022 
application from issue after payment of the issue fee. 

The petition is GRANTED. 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

, to withdraw the above-identified 

The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR 1.114 (request for 
continued examination). See 37 CFR 1.313(c)(2). 

Petitioner is advised that the issue fee paid in this application cannot be refunded. If, however, this application is again 
allowed, petitioner may request that it be applied towards the issue fee required by the new Notice of Allowance. 

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197. 

This application file is being referred to Technology Center AU 2814 for processing of the request for continuing examination 
under 37 CFR 1.114. 

Office of Petitions 
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Electronic Acknowledgement Receipt 

EFSID: 46298449 

Application Number: 16944835 

International Application Number: 

Confirmation Number: 1870 

Title of Invention: 
STAIRCASE STRUCTURE IN THREE-DIMENSIONAL MEMORY DEVICE AND 
METHOD FOR FORMING THE SAME 

First Named Inventor/Applicant Name: Di Wang 

Customer Number: 153988 

Filer: Zhiwei Zou/Anna O'Connor 

Filer Authorized By: Zhiwei Zou 

Attorney Docket Number: 10018-01-0122-US 

Receipt Date: 28-JUL-2022 

Filing Date: 31-JUL-2020 

Time Stamp: 21:56:54 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1500 

RAM confirmation Number E20227RL56493591 

Deposit Account 602227 

Authorized User Anna O'Connor 

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

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

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

201663 

1 
Quick Path Information Disclosure 10018-01-0122-

1 no 
Statement US_RequestQPIDS.pdf 

dfbeb34a0bcb489cc27464289382a 1 SSadS 
7b433 

Warnings: 

Information: 

697598 

2 
Request for Continued Examination 

10018-01-0122-US_RCE.pdf no 3 
(RCE) 

c4120dde6bc68a997dd8f213fc4a85240aa 
dd02e 

Warnings: 

Information: 

612072 

3 
Information Disclosure Statement (IDS) 10018-01-0122-US_IDSS-SBOS. 

no 4 
Form (SB08) pdf 

f8b 77f3dfb51 d4e 7 e6d d6ef03 318890f0ee4 
8649 

Warnings: 

Information: 

678512 

4 
Other reference-Patent/ Application/ NPLl - 2020-00060-YMTC-PCT-

9 
Search Documents EP-EESR.pdf 

no 
e9d5 2 4e 5 b08a692d 29dfc83 abe401 f72078 

20fb9 

Warnings: 

Information: 

39984 

5 ePetition Request Form petition-request.pdf no 2 
c97a 1 acdf553003c7c6d6501 e 186537e02a 

bce74 

Warnings: 

Information: 

40445 

6 Fee Worksheet (SB06) fee-info.pdf no 2 
0a01 de3da05dc1 d89c66557be5877c7626( 

9f0ee 

Warnings: 

Information: 
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Total Files Size (in bytes) 2270274 

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

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

PTO/SB/09 (08-14) 

CERTIFICATION AND REQUEST FOR CONSIDERATION OF AN INFORMATION DISCLOSURE 
STATEMENT FILED AFTER PAYMENT OF THE ISSUE FEE UNDER THE QPIDS PILOT PROGRAM 

Non-Provisional Application Number: 
1 6944835 Filing Date: July 31' 2020 

First Named Inventor: D j WANG Title of Invention: STAIRCASE STRUCTURE IN THREE-DIMENSIONAL MEMORY 
DEVICE AND METHOD FOR FORMING THE SAME 

THE UNDERSIGNED HEREBY CERTIFIES AND REQUESTS THE FOLLOWING FOR THE ABOVE­
IDENTIFIED APPLICATION. 

1. Consideration is requested of the information disclosure statement (IDS) submitted herewith, which is being 
filed after payment of the issue fee. 

2. Check the box next to the appropriate selection: 

0 Each item of information contained in the IDS 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 the IDS. See 
37 CFR 1.97(e)(1). 

OR 

D No item of information contained in the IDS was cited in a communication from a foreign patent office in a 
counterpart foreign application, and, to the knowledge of the person signing the certification after making 
reasonable inquiry, no item of information contained in the IDS was known to any individual designated in 
37 CFR 1.56(c) more than three months prior to the filing of the IDS. See 37 CFR 1.97(e)(2). 

3. Please charge the IDS fee set forth in 37 CFR 1.17(p) to Deposit Account No. _6_0_-2_2_2_7 _____ _ 

4. A Petition to Withdraw from Issue After Payment of the Issue Fee (37 CFR 1.313(c)(2)), including the 
petition fee set forth in 37 CFR 1.17(h), is submitted herewith as a Web-based ePetition. 
WARNING: Do not submit the petition as a follow-on paper via EFS-Web. Submit the petition as a Web­
based ePetition by signing on to EFS-Web as a registered user, selecting the radio button next to "Existing 
application/patent," and then selecting the radio button next to "ePetition (for automatic processing and 
immediate grant, if all petitions requirements are met)." Failure to use the Web-based ePetition interface will 
result in automatic entry of the RCE. 

5. A request for continued examination (RCE) under 37 CFR 1.114 and the RCE fee under 37 CFR 1.17(e) are 
submitted herewith. 

6. The RCE will be treated as a "conditional" RCE. In the event the examiner determines that any item of 
information contained in the IDS necessitates the reopening of prosecution in the application, the 
undersigned understands that (i) the RCE will be processed and treated as an RCE under 37 CFR 1.114 
and therefore (ii) the IDS fee under 37 CFR 1.17(p) will be returned in accordance with 37 CFR 1.97(b)(4). In 
the event that no item of information in the IDS necessitates reopening prosecution, the undersigned 
understands that the RCE will not be processed and the RCE fee under 37 CFR 1.17(e) will be returned. 

7. This certification and request is being filed as a Web-based ePetition and is not accompanied by an 
amendment to the application. Inclusion of an amendment will result in automatic entry of the RCE. 

Signature /Zhiwei Zou/ Date 7/28/2022 

Practitioner 

~p~~~Typed) Zhiwei Zou 
Registration Number 66 Q4 1 
(If applicable) ' 

Note: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required in accordance with 
37 CFR 1.33 and 11.18. Please see 37 CFR 1.4(d) for the form of the signature. If necessary, submit multiple forms for more than one 
signature, see below. * 

0 *Total of 1 forms are submitted. --

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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United States Patent and Trademark Office 

Document Code:VVFEE 

User :Brenda Gray 

Sale Accounting Date:07/29/2022 

Sale Item Reference Number 
16944835 

Qfjfrc ('.f the Chi~f Fimmclal Qjjfrer 

Effective Date 
07/28/2022 

Document Number 
I20227SC27183950 

Fee Code Fee Code Description Amount Paid 
$260.00 1806 SUBMISSION- INFORMATION 

DISCLOSURE STMT 

Payment Method 
Deposit Account 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/944,835 07/31/2020 

153988 7590 08/17/2022 

Bayes PLLC 
8260 Greensboro Drive 
Suite 625 
McLean, VA 22102 

FIRST NAMED INVENTOR 

Di Wang 

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. 

10018-01-0122-US 

CONFIRMATION NO. 

1870 

EXAMINER 

LEE, HSIEN MING 

ART UNIT PAPER NUMBER 

2814 

NOTIFICATION DATE DELIVERY MODE 

08/17/2022 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): 

USPTO@dockettrak.com 
eofficeaction@appcoll.com 
uspto@bayes.law 

PTOL-90A (Rev. 04/07) 

Micron Ex. 1002, p. 754 
Micron v. YMTC 
IPR2025-00035



Corrected 
Notice of Allowability 

Application No. 
16/944,835 
Examiner 
HSIEN MING LEE 

Applicant(s) 
Wang et al. 
Art Unit 
2814 I AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to 7/28/22. 

DA 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) □All b) 0 Some* c) D None of the: 

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

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

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

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 7/28/22. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. 0 Other Examiner's Comment. 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 

/HSIEN MING LEE/ 
Primary Patent Examiner, Art Unit 2814 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220815 
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Application/Control Number: 16/944,835 
Art Unit: 2814 

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) submitted on 7/28/22 was filed after 

the mailing date of the Notice of Allowability on 4/21 /22. The submission is in 

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 

statement is being considered by the examiner. 

Examiner's Comment 

3. The submission of QPIDS on 7/28/22 is acknowledged. 

4. The IDS submitted on 7/28/22 does not affect the allowability. 

5. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HSIEN MING LEE whose telephone number is 

(571 )272-1863. The examiner can normally be reached Monday-Friday. 

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, Wael M. Fahmy can be reached on 571-272-1705. 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 
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Application/Control Number: 16/944,835 
Art Unit: 2814 

Page 3 

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. 

/HSIEN MING LEE/ 

HSIEN MING LEE 
Primary Patent Examiner 
Art Unit 2814 
August15,2022 
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Receipt date: 07/28/2022 

Doc code: IDS PTO/SB/0Ba (01-10) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 

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

Application Number 16944835 

Filing Date )020-07-31 

INFORMATION DISCLOSURE First Named Inventor 11:JiWANG 
STATEMENT BY APPLICANT 

Art Unit 12814 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Hsien Ming LEE 

Attorney Docket Number 110018-01-0122-US 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 9029938 B2 QO15-O5-12 Nakaki 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20150255385 A1 QO15-O9-1O EE et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 

EFSWeb 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.L/ 
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Receipt date: 07/28/2022 

Application Number 16944835 

Filing Date 2020-07-31 

INFORMATION DISCLOSURE First Named Inventor I DiWANG 
STATEMENT BY APPLICANT 

Art Unit 2814 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Hsien Ming LEE 

Attorney Docket Number 10018-01-0122-US 

1 
t::xtended European Search Report issued in corresponding European Application No. EP 20 92 2502.8, mailed July 6, 
~022, 9 pages 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 /HSIEN MING LEE/ I Date Considered 11 08/15/2022 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Receipt date: 07/28/2022 

Application Number 16944835 

Filing Date 2020-07-31 
INFORMATION DISCLOSURE First Named Inventor I DiWANG 
STATEMENT BY APPLICANT 

Art Unit 2814 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Hsien Ming LEE 

Attorney Docket Number 10018-01-0122-US 

CERTIFICATION STATEMENT 

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

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

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

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

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

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Zhiwei Zou/ Date (YYYY-MM-DD) 2022-07-28 

Name/Print Zhiwei Zou Registration Number ~6,041 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/28/2022 

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 the Freedom of Information Act requires disclosure of these records. 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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DO NOT ENTER: /H.L/ /B.L/ (08/15/2022) 
Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
t6944835 I Filing 

I ~020-07-31 
Docket Number 

110018-01-0122-US 
I 

Art 
I F814 Number Date (if applicable) Unit 

First Named 
DiWANG 

Examiner 
Esien Ming LEE 

I Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D other 

IZl Enclosed 

□ AmendmenUReply 

IZl Information Disclosure Statement (IDS) 

□ Affidavit(s)/ Declaration(s) 

□ other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

IZl The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No ~02227 I 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

X Patent Practitioner Signature 

Applicant Signature 

EFS - Web 2.1 .15 
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Doc code: RCEX PTO/SB/30EFS (07-09) 

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. 0MB 0651-0031 

Signature 

Name 

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

Signature of Registered U.S. Patent Practitioner 

Zhiwei Zou/ Date (YYYY-MM-DD) ~022-07-28 

thiwei Zou Registration Number 66041 

I 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the US PTO to process) an application. Confidentiality is governed by 35 U .S.C 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

Jfyou need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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United States Patent and Trademark Office 
Qfjfrc ('.f the Chi~f Financial Qjjfrer 

Document Code:\NFEE 

User :Simret Direta 

Refund AccounUn9 Date:08/24/2022 

Effective Date 
07/28/2022 

Sale Item Reference Number Refund Total 
16944835 $1,360.00 

Document Number Fee Code Fee Code Description Amount Paid 
120228NG54433437 1801 RCE- 1 ST REQUEST $1,360.00 

Payment Method 
DA 

Account Number 
602227 
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United States Patent and Trademark Office 

Document Code:\NFEE 

User :Simret Direta 

Qfjfrc ('.f the Chi~f Financial Qjjfrer 

Sale Adjustrnent Accounting Date:08/24/2022 

Effective Date 
07/28/2022 

Document Number 
120228NG54433437 

Sale Accounting Date 
08/24/2022 

Sale Item Reference Number 
16944835 

Fee Code Fee Code Description 
1801 RCE- 1 ST REQUEST 

Amount Paid 
$1,360.00 

Payment Method 
DA 
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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. 

16/944,835 

153988 7590 

Bayes PLLC 
8260 Greensboro Drive 
Suite 625 
McLean, VA 22102 

ISSUE DATE 

09/20/2022 

08/31/2022 

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

PATENT NO. ATTORNEY DOCKET NO. 

11450604 10018-01-0122-US 

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. 

1870 

The Patent Term Adjustment is 74 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): 

Di Wang, Wuhan, CHINA; 
Wenxi Zhou, Wuhan, CHINA; 
Zhiliang Xia, 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) 

Micron Ex. 1002, p. 767 
Micron v. YMTC 
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