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1. -frfi-tiff.fitfffff1tf:,filti: 
ff.fitffff1tf: 1K ~, pfij£ ff.1i1ffff1tf: 1K ~*~ $,t-~I=~ 1x't1:ff.{itffff1tf:; 
jr!~ffftf:IK~, J1frJ£jr@mff1tf: IK~15~~-~13:i}Jff ~1E!ffftf:; LlR: 
ffi-~a*®IK~,MJ£ffi-~a*®IK~amJ£*lEff#IK~®mJ£ff.~ffff#IK 

~~OO,MJ£ffi-~a*®IK~15~$,t-x•~~ff~~ft#o 
2. ~□tV¥1J~*lpfrj£1¥Jff1tf:, itfilti: 
~ffml¥1*~~,mJ£~ffmfil15ttr~~Ll¥1~ffi•m®~~m,A*mJ£ffi-~ 

a*®IK~15~MJ£~ffi-m1¥Jffi-W*®MJ£~~m1¥Jffi-W*,*HMJ£ffi-~aix 
~fftr JiJrJ£tt~1*1¥1ffi-flJ!Lt; 

ffi=~a*®IK~,MJ£ffi=~a*®IK~15~&rMJ£*~~1¥1ffi=00LlflfflJ£~ 
~•m1¥1ffi=W*®MJ£~~m1¥1ffi=W*: 

$,t-¥~~~m,mJ£$,t-¥~~~m~-=rmJ£*~~*1¥1mJ£ff.~ffff#iK~*' 
A*mJ£$,t-¥~~~**1¥1~-,t-1¥1~&-,t-~w~~L¥~rmJ£~~1¥1rn*®M 
1$; 

$,t-~~~ff.~#,~,t-~~~ff.~#k~~~mJ£$,t-¥~~~m*1¥1~~1¥1-,t­
tEl<t~: 

$,t-x•a#mMnR~~,mJ£$,t-x•a#mMnR~~~~L¥~rmJ£~~ 
1¥1ffi*®M~~mJ£m-~a*®IK~*1¥1mJ£~~m1¥1mJ£~~1¥Jffi-W*;Ll2z 

$,t-~~a~mMnR~~,mJ£$,t-~~a~mMnR~~~~L¥~rmJ£~~ 
1¥1ffi*®M~~MJ£ffi=~a*®IK~*l¥1MJ£~~ml¥1~~1¥1ffi=W*o 

3. ~□fX:flJ~*2foJrJ£1¥Jg{tf: ,A*: 
JiJrJ£jr@mff1tf:IK~15~ ~iJJlUJtCXff; 
mJ£ffi=~a*®IK~filM*~~a*®IK~;#H 
mJ£~~ml¥1ffi=W*filM~~L~firMJ£~~1¥1ffi*®M~l¥1$,t-~~a~~' 

#HmJ£$,t-~~a~~~&filmtt-=rffi-B#~*1¥1ffi-~~a~~®tt-=rm=a# 
~ * a<Jffi=:f~tu;J:BJt~~ 0 

4. ~□fX:flJ~ )K3JiJrJ£s<J ff1tf:, A* : 
mJ£$,t-x•~~a~~ff#filM$,t-~~a; 
mJ£~~m1¥Jffi-W*filM$,t-~~a~~; 
mJ£~ffi-~1¥Jffi-W*filMttrmJ£~~ff~~~OOlfl~~ff~*~;#H 
mJ£~~m*1¥1~-,t-1¥1~~1¥1ffi-W*®ffi=W*&rMJ£~~L~lflffl~~~, 

# H 1EUlt ~ tB£iL 
5. ~□fX:flJ ~ *3JiJrJ£1¥1 g{tf: , A* JiJrJ£$ ,t-x-~13:i}Jff ~ Ji!:~ff {tf:filti $,t-~ rll ff o 

6. -frfifilti~~fflfl~llB<Jff1tf:, J1JrJ£ff1tf:filti: 
~ff~l¥1*~~,MJ£~ffmfilmttr~~~Ll¥1~ffi•~®~~m,A*~,t-~m 

lfl~~fil{1'rr p)rJ£ti~~pg ,# HA~~&-~ L~lfl~~m ,p)TJ£Lml¥1~~fill:tpfij£ 
~fillfl~~filOO~~M~~~~,Ll*~*~~ml¥10000LITT~a*®IK~; 

~*~ttMW*,MJ£~*~ttMW*~rMJ£*~~1¥JmJ£~a*®IK~L,A* 
amJ£~*~ttMW*®*J£*~~~001¥J~®fil**~*®m®¥~*®1¥1~~1¥Jm, 
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IJJ'~1~JiJri£~fl'1'J::&oo!X~; 
~:frM~~ttMW*ITTffl,mi£~:frM~~ttMW*ITTffl~f~M~.mi£~M¥H 

~g~~ttMi£~ffmITT*~~.#Hru~~*MMi£~~::&001X~*ITT*i£~ffimITT* 
~~ITTfJJ1~m;~:& 

$~*MDR~~.Mi£$~*MDR~~~Mi£~~mITT*~~~ITT~~ITT~~m 
1~1om, 

A**i£~~m~~~WttITTfflITT~~$#,#HMi£~ffi~mITT~ffl~~Mi£~~ 
ft 81 ~Ji ITT11,9, ~ :fr M , A* Jifei£~Ji * ITT'&~~ W ttfiltt: 

ffi-11A,Mi£ffi-11Afil*~~ITT¥Hffl®~ITTTmITT~~m®~Mi£T~ITT~~ 
m~~M~#~ttMi£~:frMttMW*ITT~~ITT*MDR~~:~:& 

ffi=11A,Mi£ffi=11A*~~~ITT~Hffl®~ITT~mITT~~m®~~mITT~~fil~ 
~g~#~ttMi£~:frMttMW*ITT~~ITT*MDR~~o 

7. ~□tXflJ~*6JiJTi£ITTtt1tf: ,A*: 
Mi£~M*ITT'&-~~~~~~~~ITT~:frM~~ttMW*ITT~:frMttM: 
Mi£~fffilITT*~~~ITTMi£~~~ITTM~rum::&oo~~~mi£~:frM~~ttMW 

*ITTfflITTrum::&oo®Mi£~:frMttMW*ITTrum*ooITT*OO*M; 
Mi£~fffilITT*~~~ITT~~fil®Mi£~:frM~~ttMW*ITTfflzOOITT~~~oo¾ 

:i!Jt~oo:#H 
Mi£~~~oom~A~~~M~¾~HITTo 
8. ~□tXflJ~*7 JiJTi£ITTtt1tf:, A*: 
Mi£~~fil®Mi£~:frM~~ttMW*ITTfflzOOITT~ooft®Mi£~~fil®Mi£~:fr 

Jm 1J 3¥4 $73\. z faJ ITT~ oo : 
Mi£~~fil®Mi£~:frM~~ttMW*ITTfflzOOITT~oo~Mi£~~m®Mi£~:frM 

ttMW*zOOITT~OOITTffl~fil**i£~~filITT~Wrum::&oo; 
Mi£~:frM~~ttMW*ITTffl¾ttMW*ITT~~ffl.#H*MMi£~:frMttMW*: 

#H 
Mi£~:frMttMW*¾fflm~~~:frMttMW*,Mi£fflm~~~:frMttMW*** 

i£~:frMttMW*~*~~oo~ITT*~•oo~~~fMi£~:frMttMW*~~3fil~~ 
ITT {:E1PJ JJ<, ~~ oo ~ ITT 1k ~ a oo ~ o 

9. ~□tXflJ~*6JiJTi£ITTtt1tf:, A*: 
Mi£~WttITTffl~ITT'&~~WttfilM~~¥Hffl®~~m: 
Mi£~WttITTMi£ffi-11Afil*ffi-¥Hffl®~ITTTmITT~~fil®ffi=¥Hffl®~ 

ITT~~m;#H 
Mi£~WttITTMi£ffi=11Afil*Mi£ffi-¥Hffl®~ITT~mITT~~fil®Mi£ffi=¥ 

Ht§4~x1ITT ~-~~filo 
10. ~□tXflJ~*9JiJTi£ITTtt1tf:, A*: 
Mi£ffi-~Hffl®~ITTMi£TmITT~~fil®Mi£ffi=¥Hffl®~ITT~~mntt~~ 

*MDR~~®ffi-~~~~~ffi~:#H 
Mi£ffi-~Hffl®~ITT~mITT~~m®Mi£ffi=~Hffl®~ITTMi£~-~~mntt 
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M '1' $9i)'r t~JMf@:JLta:MJ lOffi = ~ t~ ta tiJ ~ m liiit 0 

11. :tzot~fLl~*9JiJr~l¥1ff1tt:, Aq=r: 
m~~~ffi¥Jm~&filfflffi-~~ff®ffi=~~ff; 
M~ffi-~~fffilffl¥Hffl®~~fill¥Jffi-L~®¥Hffl®~~fill¥Jffi-~~; 
M~ffi=~~fffilffl¥Hffl®~~fill¥1ffi=L~®¥Hffl®~~fill¥1ffi=~~; 
M~¥Hffl®~~fill¥1ffi=L~5rM~¥Hffl®~~~1¥Jffi-L~ZL: 
M~¥Hffl®~~fill¥Jffi-L~5rM~¥Hffl®~~~1¥Jffi-~~zL:#H 
M~¥Hffl®~~fill¥Jffi-~~-rM~¥Hffl®~~~l¥1ffi=~~zLo 
12. :tz□ ;i,J.fLl~*l 1Jifr~B{Jff1tt:, Aq=r Jifr~ffi-LX117'J 1¥1 fiJr~¥H;t§~~~ ~~zfaJ 1¥1 L 

m•oom®m~m-~~17'Jl¥1M~¥•ffl®~~~zooi¥JLffl•oomi¥J~®~~L~M 
~ffi=L~17'Jl¥1M~¥Hffl®~~filz001¥1Lffl•oom®M~ffi=~~17'Jl¥1M~¥Hffl 
®~~filz001¥1Lffl•®ml¥1~®ffl~o 

13 . :tz□tJ.fLl ~ * 11 JiJr~ a{} ff 1tt: , A q=r : 
m~~~ffl¥1fil17'Jl¥1~'1'~~ff~Aq=r*~l¥1¥Hffl®l¥1~~filz00A~~~Lffl 

~ 1¥1 /2,ffl• ffiif9': # H 
Jifr ~~~ff 1¥1 tli {v r l2J ~ IX~ q=r ~ &-'i'- q=r : t)] □ IX~ , 5r ~ ff ftt: IX :lsj lO 1¥ fWl ff ff 1tt: 

IX~z001¥Jffi-~~*®1X~,12J&ffi=~~*®IX~,m~ffi=~~*®IX~filffl~M 
~ffiDIX~®M~*~ff#IX~z001¥1~~~~0 

14. :tz□ tx.fLl~*6fiJr~a{J ff1tt:, :ttfiltt1irr Jifr~lHffe.zL ITT•}, tl1¥{it' ffff1tt:, fifr~ 
• Jt - ti 1¥1it' ff ff 1tt: fil tt : 

M~~~~l¥1~*~~ffl&$%,M~~*~~ffl&W%~rM~$•~1¥1M~~~ 
~1¥1ffl~~~; 

1¥fit'ff 3f D , Jifr~1¥{it'ff 3f D fil{$3F ttJifr~:tt•~; 
1¥fitffgJ, Jifi~1¥fitffgJ{vr fiJr~1¥1itff:ff □ l7'J: 12J& 
¥- ~~~'AJ.i1!, Jifr~ ¥- ~12's:i¼J.i1! fir r Jifr~ 1¥{it' ff gJ l7'J o 
1 s. :tz□ ;i,J.fLl~ * 14Jifr~l¥1 ff1tt:, A q=r : 
Jifr~~~ffl¥Jtli~fifr~•Jt- ~i1¥fitffff1tt:l¥15r~ffftt:1¥1W1tt:: 
Jifr~J¥J=,- £l1¥fit'ffff1tt:~¥HNANDH{W3ffffftt:: 
M~~~fill¥JM~~*~~ffl&W%filffl~~~~~M~¥H~~1t~ffff#l¥1~ 

§ 1¥1'¥r&; 
Jifr~~tffe.filttlilHffe.: 
Jifr~¥HNAND1¥{it'ffff1tt:filtt?fr~li~tlzZLl¥J •J=,-tlNAND$ l¥1147Ll: 
Ji)r~NAND $ 1¥1 - ~i 14 7U 1¥1 Jifr~ffi-ff 1tt: ~ q=r ~ &-'i'" ff {it' ff• 5L fir T Jifr~N AND$ 1¥1 

-•14~1¥1m~ffi=ff#~q=r1¥J~-1¥~ff•xzL: 
m~a~~*~ffl~~~,M~ffl~~~filffl~TALl¥1H~ffff#l¥1~Mff~~; 

#H 
Ji)r~NAND$1¥J-tll47UfiltrS: 
$'1'¥-~~~.i1!,Aq=rM~$'1'¥-~~~m:q=r1¥J~-'1'1¥1~&-'1'~$~~L¥Hr 

Jifr~li~tffe.1¥JJ91*®fil{$: 
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$~~M~#~#.~~~M~#~#k~~~M~$~~~~~m*ITT~~ITT-~ 

t§1~; ~R 
JiJT~$~:t~tum~ t,&. JiJT~$~:f~tum~t,&Jl~w%~, JiJr~w%~~mLt ffrr JiJr 

~a~~ITTffi*®M~,M~$~~~m~~~&film~-=rm~ffi-tt#~*ITTffi-~~ 
ffi~~®~rm~ffi=tt#~*ITTffi=~~m~~o 

16. -lrr%fvZ#fitffffftt:B17Jrt ,filtJS: 
a#~tttt#~~*%rvZ$~#~tttt#; 
aM~#~ffff#~~ITT*00%JvZ$~x-ft#;~bZ 
a-~m~~~*%rvZ~~fil.~~m~~~filITTffi-W*filmm~x•tt#*ITT~ 

&-~ITTW*·*Hm~~~~ITTffi=W*%fvZ~&-~#~ffff#ITTW*o 
17. :tz□t~lLl~*16J:iJT~ITT7Jit, ~filtJS: 
%fvZ*~~.m~*~~filffl~~z~ITT~flITT$~~ffi~fil®ffi=ttMfil; 
%JvZ~ffl,m~~fflM~~ttm~~flfilITT*~~·A*M~~flfilITT*~~ITTOO~ 

1,t W 73\.8111J1Hl f&lm fJE :rili.::'!J ill ; 
%rvZOO~~*~~.m~oo~~*~~film~flITT$~m~~ffi~m®~~fil,A* 

am~ffi=ttMfil*ITT~~~%rvZm~oo~~*~~*ITTM~~~~.*Hm~oo~~* 
~~~~ffl~%fvZITT~*M~~ttMW*ITTfflOO~~*M;~R 

am~~~m~%rvZ$~*MftR~~. 
A*= 
JiJT 1:v. r ji' tfil ttftt: ~ ~ t□# fit ttttftt: ~ :tsiz raJ 01 ffi-~fi' 15fi* oo ~ :tsi * ITT fife~~~ m ITT 

W*~rvZx•ff#ITT~&W*;*H 
%fvZM~~~filfilm%rvZm~~~fil*ITT~&-~~m~$~*MftR~~*ITT~ 

&-~o 
18. :tzo;f-XlLl~*l 7 J:iJT~ITT7Jrt, A*: 
J:ife~x•tt-ftt:fil:fJS~~tt; 
~rM~ffi-~~*®~~*ITTM~~ffi~filITT~ffl~JvZM~~~ffITTfflITT~A~ 

*lW;*H 
J=ife~tii * ITT~~~~fffiltJS: 
ffi-~A.M~ffi-~Afil*~~ITT¥~ffl®~ITTTfilITT~~fil®MTfilITT~~fil~ 

~M~*~ttM~~*MMMW*ITT~~ITT*MftR~~;~R 
ffi=~A.M~ffi=~Afil*~~ITT¥~ffl®~ITT~filITT~~fil®M~filITT~~fil~ 

~M~*~ttM~~*MMMW*ITT~~ITT*MftR~~o 
19. :tzo;f-XlLl~*18p)r~ITT7JYt, ~filtJS: m~~;f-Jflj.$73\.fHtJ:iJT~ffi=ttf4fil; 
A*= 
m~oo~~*~~*ITTM~~~filfilmm~~~ttMW*ITT~~W*; 
amm~~~ttMW*fl~ffi=ttMfilzm,am~~ffl~%rvZM~~*~~~ttM 

$73\.ITTtii; 
fttt ~ T ~~I, fflpfe~ ~ ~;;t-Jf4W*fl1~Jife~ffi=ttf4 fil: 
ft tt ~ ttJ:iJT~ i'AJ ti* ITT-~~$~ 171 A ti~LlffU rm ti~LlJ:ife~ffi =i-t f4 fil *% -~ flJI~ ~ [_llJ 
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frM~OO~~~~m~m~~~ttMW*:~& 
frM~~*M~ftttMITTffl~.ffl-~~$~~*M~ftttMW**~ftM~~M* 

B{]-~~$1""o 
20. ~□tV¥Ll~3j<:18fifr~Et{]1fi*, JE,e1JrS: 
ffl~~ITT~*M~ftttMW*ITT~*MttM~ftM~~M*ITT~-~: 
IDM~~*®~~.m~~~*®~~*~~~mITTffi=ttMm~Aff•LmITTffi= 

*t *4 m 191~ ~ :ti!!M 1$ flft £:iz.t ; 
frM~~~*®~~ZLIDM~*MttMW*o 
21. ~□tV¥Ll~3j<:20fifr~ITT1fi*, :iEfiltrS: 
~ttm~~~*ii:~IDM~Stt~ffl: 
ftttm~ffi-~*M~ftttM,frM~~-tt~ffl~IDM~*Mtt~~: 
~ttm~~~*ii:~IDMOO~*~~ffl:~& 
ftttmt~ffi = ~ * M tjftft;JE4, ID M ~ * M 11Jtttjft~ .:MJ, A* : 
m~~*M~ftttMW*ITTfflfilMm~~*Mtt~:MJ®m~~*M~ffl~ft~~; 
m~~-tt~fflfil~~m~~~*®~~~ITT~~*®ffl~ITT00~1f~OO~~fil~; 

#ii 
m~OO~*~~fflfil~~m~~~*®~~~ITTM~~~*®¥HITT00~1f~OO~ 

~M1$o 
22. ~□l'2lLl~3j<:20JiJT~ITT1fr*, fifr~~ * M:tt;JE4$*~1f1Jil!pft1~~ * Mft;JE4$JJ"-, A* 

m~~*MttMW*fr*~~OO~ITT*~•oo~~~~m~~*MMMW*fr£~iliM 
~~*ITTff~*ffffi~ITT*fMOO~o 

23. ~o;f>2;f1J~3j<:l8fiJT~ITT1fr*, A*: 
m~~WffITTffl~ITT~~~WfffilM~~¥Hffl~~~m; 
m~~WffITTM~ffi-~Afil*ffi-¥Hffl~~ITT~mITT~~m®ffi=¥•ffl~~ 

ITT~~m: 
m~~WffITTM~ffi=~Afil*m~¥Hffl~~ITTLmITT~~m®m~ffi=¥Hffl 

4~xiITT Yi-ITT ~~mo 
24. ~o;f>X;fLl~3j<:16fiJT~ITT1fr*, A* fiJr~3a1Jffftf:filtrS~Pliff o 
25. ~o;f>X;fLl~3j<:16fiJT~ITT1fr*, A*: 
frH~ffff#~~IDMM~$~H~ffff#filMIDM&~m~~*ZLITT$Jt-~ 

Hf*ffff1tf:: # ii 
fife~$},- ~ifffitffff1tf:filt!S: 
Hfitff:ff D, fiJT~Hfitff:ff D fil1$~ttfiJT~ttii:~: 
HfitffHJ, fiJT~H1itffHJIDMfrfiJT~Hfitff:ff □ ~: 
¥-~~~'kJ:i1!,fiJT~¥-~f;~11J:i1!IDmfrfifr~H1itffHJ~ o 
26. ~o;f>X;fLl~3j<:25fiJT~ITT1fr*, A*: 
m~~•ff#~m~•Jt-~H~Hff#ITT*~ff#ITTW#: 
fi)T~- },- ~lH{itffff1tf:~¥HNANDH1itffff{tf:: 
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mJ£~~mfilM~~~*~mJ£~H~D#fflffff#ITT*§ITT*~; 
JiJTJ£~1N. fil ti fi~fN. : 
JiJTJ£~HNAND#-fv&ffff1tf:filtiJiJTJ£li~tfi.z_tITT•Jt tlNAND* ITTr$3'Ll: 

6/11 91 

Ji)TJ£NAND * 13{] - tt p$ ?'LI 13{] p)TJ£ffi - ff1tf: ~ 9=' 13{] _¥ d> --t-#fif ff• 5t 1:fL T p)TJ£NAND * 
ITT-~r$~ITTmJ£ffi=B#~9='ITT~-#fflB•5f:z_t; 

mJ£li~**~-M~~.mJ£fflM~~filMmJ£~TALITTmJ£#fflffff#ITT~M 
ff~Jjt~; 12).R. 

p)TJ£NAND* ITT tlr$3'Llfilti: 
$-t-¥~w~m,A9='mJ£$-t-¥~w~mq:iITT~--t-ITT_¥&--t-~$~~_t~•-=r 

J:ifeJ£li~t&0<J]]L?ZOOMf$: 
$-t-~Mffl~5t#.~-t-~M~~5t#~~~~mJ£$-t-¥~w~mq:iITT*§ITT--t­

t§4~: ~R. 
m$-t-~~a~m.mJ£$-t-~~a~mA~wm~.m~wm~~~_t~frrmJ£ 

li~*ITTffi*OO,mJ£$-i'-~~a~m_¥&filM~rffi-B#~q:iITTffi-~~8~-®~ 
r ffi = ff 1tt ~ q:i ITT ffi = 1~ tu tJlfr ~ t& o 

27. tz□ tZlLl~*25J:iJTJ£ITT1fi!, A9=' JiJTJ£ffi-rfri't?ZOO!Xfu1*~ J:iJT~~~ist~mITTffi­

$*®mJ£~~~ITTffi-$*,#HmJ£ffi-~arz:~~rmJ£*~~ITTffi-ru_to 
28 . ti□ *x.lLl ~ * 2 7 p)TJ£ a<J 1f 1! , if fil ti ft% M p)TJ£ffi- pfr 1-t * 00 fX ±.!!1 ITT fAJ st% M ffi = 

~a*oorx~.mJ£ffi=~a*oorx~*~~rmJ£*~wITTffi=ru_tITTmJ£~ffi•mITT 
m = $ 7]\. ;ro J:ifeJ£ ~ ~ m a<J m = $7]\. 0 

29. tz□*XlLl~*28J:iJTJ£ITT1fi!, A9=': 
%MmJ£$-1-*MBR~~filM%M$-i'-~~B#*MBR~~.mJ£$-i'-~~ff# 

*MBR~~~~_t~HrmJ£~~ITTffi*OOM~~mJ£ffi-~a*OO!X~9='ITTmJ£~ 
~mITT*§ITTffi-$*,#HfAJ~%M$-i'-~~8-*MBR~~.mJ£$-i'-~~8-* 
MBR~~~~_t~HrmJ£~*ITTffi*OOM~~mJ£ffi=~a*OO!X~9='ITTmJ£~~ 
mITT*§ ITTffi=$*; 

JifeJ£y~fE ff-ftf:!X~*~ J®1!J!UJJt:::k:ff: 
mJ£ffi=~a*OO!X~filM*~~a*OO!X~;#H 
mJ£~~mITTffi=$*filM$-t-~~a~m.mJ£$-t-~~a~•~m_t~frrm~ 

~*ITTffi*OOM~.#Hm~$-t-~~a~m_¥&filM~rmJ£ffi-B#~9='ITTffi-~~ 
a~m®&rmJ£ffi=ff#~9='ITTffi=~~a~mo 

30. -tifi¥~Wff1tt, filti: 
m-tt~m®ffi=tt~mITT~fl*~w.mJ£~fl*~w&r~~z_t; 
_¥&--t-tt~~.mJ£_¥&--t-tt~~~fil*mJ£~fl*~WITTffi*OOITTffi-*~~ 

OOM~~ttmJ£~D*~WITT_¥&$*; 
ru~~M~ITT¥~~~~~~~.mJ£ru~~M~ITT¥~W~~~~~*MmJ£_¥& 

-,t-tt~~ITTft£*00; 12).R. 
*MBR~~.mJ£*MBR~~*MmJ£ru~~M~ITT¥~W~~~~~ITTffi*OO 

#~mJ£_¥&--t-tt~~ru~~oo~. 
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Aq=i: 
m~~&-~tt~~q=iITT~-~filfflAq=iITT~&-~•*¥~WttM$*:#H 
m~~&-~tt~~~ITT~~¥~WttM$*A~ffl~ITTffi=~~~ITT-~o 
31 . tz□ ;fx.;fiJ ~ *30 JiJT~ITT ¥ ~ W~1tt:, A q=t JiJT~t~iff!Eim :JL£a ~ filt!S~ ~ im :JL£a 1~, # H 

Jiff~~&-~ti*¥~Wl'J*iJ.$7}·filt!S~~1:&&i=El. 0 X 1017 
/cm3~1. OX 1020 

/cm3 ITTffi~ 
~ ITTt§~ ITTm=~~~ITT~ti*rrLlo 

32 . ti□ *x. liJ ~ * 3 o Jiff~ ITT¥~ W~1tt: , A q=i JiJT~ ~ &-'i"ti * ¥ ~ W,M *4 $ ?J\.fil t!S ti 
*$~¥~wttM$*,m~-*$~¥~WttM$*~~~&-~~ffi~ttMITT~* 
00 0 

33. tz□*x.liJ~*30Jifr~ITT¥~1*£a~, jEfil;f:15: 
Yffi{~~3f D , Jifr~Yf1~~3f D M1$3f J-1JiJT~X ~:l:iii:W; ~& 
{f~~*ii:W~~,m~Yfffl~*ii:W~~filffl~rM~YffflB3fD~ITTYfffl~m® 

1*f Jifr~1¥'fi1~~1~ ITT¥~·Wi~:il!o 
34. tz□t~liJ~*33Jifr~ITT ¥~1*~1tt:, A q=i: 
M~~&-~tt~~filffl~ffl~ITT~&$*; 
M~~&-~tt~~q=tITT~-~filffl~r~&-~•*¥~WttM$*ITT~~ITTfil 

ITT*OO~~ITT~&m~~*MttMmITTm*ii:W; 
m~Yfffl~m®m~~&m~~*~ttMmITTm*ii:Wfilffl~*MMMITTffl~fil;# 

H 
M~OO~~M~ITT¥~W~~~~~~~rm~~~q=tITT~&-~•~¥~WttM 

$73\.ITT~JVGo 
35. tz□*x.liJ~*34JiJT~ITT¥~1*£a~ ,Aq=i: 
m~~&-~•*¥~WttM$*filffl~M~¥~W~:il!ffl~ITT¥~WttM,#HjE 

fil15ffl~ITTffi=~~~ITT~t~~JfLl;# H 
m~¥~W~m¾*filITT~A~~ffi=~~~ffl&ITTffi-~~~ITT-*o 
36. tz□*x.liJ~*35JiJT~ITT ¥~1*£a~, Aq=i: 
m~Yf~~*ii:W~~jEfilffl&&~~,m~&&~~A~~M~~&-~•*¥~ 

WttM$*ffl~ITTffi=~~~ITT-*:#H 
m~~&-~•*¥~WttM$*ITTffi=•*¥~WttM$*filffl~&&~~ffl~ 

ITT¥ ~1*tJ*4 o 
37. tz□*x.liJ~*34JiJT~ITT¥~1*£a~ ,Aq=i: 
m~Yf~~*ii:W~~jEfilffl*M~:i1!$*:#H 
Jiff~~ &-'i"'ti * ¥ ~ 1**J*4$ * ITT '.>"r MJiff ~'.>"r M 1~ * ¥ ~ W $ ?J\.filt!S ~ Jifr ~'.>"r M 

~:i1!$*ffl~ITT¥~WttM,#HjEfil15ffl~ITTffi=~~~ITT~-*~o 
38. tz□*x.liJ~*34JiJT~ITT¥~1*£a~ ,Aq=i: 
Jiff~ffi-ttf4m¾~~1g~~m; * H 
Jiff~ffi =tt.t4 m¾ ~ ~ m 0 

39. tz□*x.liJ~*34JiJT~ITT¥~1*£a~ ,Aq=i: 
m~ffi-ttMmfilMffi-~ffi~ttM: 
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M~ffi=ttMmfilMffi=~ffi-ttM;#H 
M~H~ff*,l:1*~~M~Vtt~rM~ffi=ttMFAITT~~~ITTM~ffi-ttMm~ 

~~ms{] yj-x~:1:1,1:1*0 
40. tz□rJUtLl~*3Opfr~ITT¥~1*£e~, ,;q=i: 
fifr~ffi-;;tJ;JGJ. mfiltt ~ ~E~tm; 
fifr~ffi=;;tJ;JGJ.mfiltt~~m:# H 
M~OO~~M~ITT¥~1*~~~~~filMM~~~mq=iITT-~o 
41. tz□tZlLl~*4Opfr~ITT¥~1*£e~ ,,;q=ipJr~_¥d>-~tt£e,ri;Jq=tE1{J~-~83ft§ ITT 

1*~¥~1*;-tJ;JEij.$73\.~)vG 0 
42. tz□rXlLl~*41Jifr~ITT¥~1*£e~ ,,;q=i: 
m~xfl*,1:1*filM~a*®~~.,;q=iA~_¥&-~LmITT~~mITT~~~~m~ 

ffWLfilITT~~filOO~~M~~~~: 
~m~a~*MMMW*5fM~~a*®~~ZL:#H 
M~_¥d>-~tt~~,m~ru~~M~ITT¥~1*~~~~~~&M~~tiDR~~~ 

[qj~~JvG~~llff~,ri;Jo 
43 . tz□txlu ~ * 42 Jift~ITT ¥ ~ 1* ta tiJ , :lf fil tt tm ;," ~ ~ll nta ~ , ~~ tm ;,"~~ii ff~~ fil 

tt: 
_¥d>-'i"lJnjrtt£e,ri;J 'pft~_¥d>-~tJnji'tt£e,rtJfAPfr~ffi-Jj( ff ffiM,f$iLlft § s{J ~ 

~m.m~*§ITT~~m~~~~m~ru~~M~ITT¥~1*~~~~~~[qjITT~~; 
*§ s{J~~FA ,fife~*§ ITT~~fil1t:fffiJifr~_¥&-~tm;,rtt~~B{J~*®: ~& 
~*~tiDR~~.M~~*~tiDR~~~tiM~*§ITT~~filITTffi*®o 
44. tz□ rXlLl~*3OJifr~ITT ¥~1*~~, fffiltt1irr pJr~lHffe.ZLITT ¥1LNANDHfa~ffff 

1tf:, ,;q=i: 
Jifr~¥1LNANDH1ii1ffff1tf:filttHf~ff:l:t,1:1*~~ ,Jifr~qfi1ff:l:i,i:1*~~M1$Vtt1ir 

rM~ffi-ttMfilq=tITT~~~ITT~ffi•m~~rM~ffi=ttMfilq=tITT~~~ITT~~filITT 
5t fl:1:t,1:1*0 

m~~~filfilM~~~~~M~¥1Lm~q~ffff#ITTft§ITT*~; 
Jifr~lHN.filttftlHN.; 
Jifr~¥1LNANDqfii1ffff1tf:filttJifr~ttlHffe.zLITTij'r.J=,-tiNAND$ ITTl4°7Ll: 
Jifr~NAND$ ITT - tll4°7UITT Jifr~ffi-ff1tf:~ q=i ITT _¥d>-~Hfi{1ffij'r.jt{vr Jifr~NAND$ 

ITT-~14~ITTM~ffi=ff#~q=iITT~-H~ffij'r.5tzL: 
M~tt~tN.*~fflJvG~~.M~fflJvG~~filM~rALITTH~ffff#ITT~~ff~~: 

#H 
Jifr~NAND$ ITT -tll437Ufiltt: 
$~¥~1*~m.,;q=iM~$~¥~1*~mq=tITT~-~ITT_¥d>-~~$~ML¥Hf 

Jifr~tt~tffe.ITTJP1*®Mf$: 
$~~~~H5G#,~~~~~H5G#k~~~M~$~¥~1*~mq=iITT*§ITT-~ 

tEl<t~: ~& 
M$~~~-~~.M~$~~~-~~A~ffi%~.M~ffi%~~MLf~rM~ 
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li~t& ITT ffi :zz 00, JiJr:i£$>i'1~ tLltffi Et! t&~d>1~Ht{v r Jifr3£ffi - ~1tt:~ q=r ITT ffi -1~ tLltffi Et! t& 
~Nrm:i£ffi=tt#~q=rITTffi=~~&Et!l&o 

45 . :ti□ *x. liJ ~ * 4 4Jifr:l£ ITT¥~~ £j1f ,ri;J , A q=r Jifr :i£~ d> - 'i" tt £j1f ,ri;J fil Jt Et! rli ff ITT~ d> W 
7]\., Jife:i£Et!rliffITT~d>$5t1irr ~TIX~ q=r ITT ~&-~q=r: tJ] □ IX~ ,'7rtfilff1tt:IX:h!-:~tf□ f¥{i1 
tttt,f!:f:IX~z.raJ a{Jffi-rfrt51'i:zzOOIX~, filJtJifi:i£tJJ □ 1X~toJife:i£:>1rtfiltt1tt:IX~z.raJ ITTrfi'tJ 
~~ITTffi=~~:zzOOIX~,filffl*~*~*MftR~,ri;JITT*~*MIX~ITTffi-~~:zzOOIX 
~o 

46. -lir%nx~&-~Et!rlitt~,ri;JITT1f1t, filJt = 

a~~~L%nxffi-ttM~~ffi=ttM~ITT~ffl*•~; 
%nxMfilfflm:i£~~*•~ITTffi:zzOOITTffi-*~~oo~ru~~M~ITT¥~~~~~ 

~,ri;JITT~&-~¥~~M~ITT~,Aq=rmJ£ru~~M~ITT¥~~~~Et!~,ri;JITTffi:zzOOITT~ 
~~••ITTtmJt1tar~rm:i£ffi-*~~oo~~ITTm:i£~~*•w*ITTffi=*~~oo 
pg: 

%nxEt!ffltt,m:i£Et!fflttfilfflm:i£~&-~¥•~M~ITT~*ITT~-~pgITTtt~,ri;J, 
Aq=r~~tt~,ri;}filffl~d>-~-*ITT¥~wttMW5t,#HAq=rm:i£tt~,ri;JpgITT~~¥~ 
wttMA~ffl~ITTffi=~Et!~ITT-*:~& 

*nx*MftR~,ri;J,m:i£*MftR~,ri;J~m:i£ru~~M~ITT¥~~~~Et!~,ri;JITTffi:zz 
00 ITT Yi-$ ,fr 1~ i8!1! o 

47. :ti□t~liJ~3J<46Jifr:i£ITT1fi!,Aq=r: 

mfttt~~ttMITTm~%nxm:i£*MftR~,ri;J:#H 
m:i£~&-~•*¥~wttMWJtfilm•*$@¥~wttMWJt,m:i£•*$@¥~ 

wttMtm5t•*%nxa~&-~Et!~•ttMITTpg:zzOOLo 
48. :ti□fXliJ~3J<46Jifr:i£ITT1fi!, :i±filtt: 
%nxM~~ttm:i£~ffl*•~ITTff~ff*D; 
%nxNrm:l£f¥~ff*DpgITTf¥~ff~:~& 
%nxJifr:i£f¥1iilff~lLITT¥~~1tJmo 
49. :ti□fxl1J~3J<48Jifr:i£ITT1f1!, Aq=r: 
mfttt*fil¥~wttM~A~~m:i£ffl~~Et!~ffl&ITTffi-~~~ITT•*¥~~tt 

MITTm~,%nxm:i£¥•~M~ITT¥~~ttMW5t~m:i£¥~w~m::#H 
m:i£~&-~ffi--*¥~~ttMW5tITTffi--*¥~wttMWfttt~T%nx: 
a%nxm:i£¥~w~m:ITT~~,a~~¥•M~ITT~*m~¥~~M~ITT¥~wttM 

Wn\.%nx:~& 
ffiffl~ITTffi=~Et!~ITTEt!•*mffiA~m:i£¥~~fil~ITT¥~wttMWJtq=r,~~~ 

~ffim:i£ffl~ITTffi=~Et!~ITTEt!•~mffiA~m:i£¥~w~m:q=ro 
50. :ti□f,X;;f1J~*49Jifr:i£ITT7Ji!, :i±filt!S: 
am:i£¥~~~m:L%nxA~ffl~ITTffi=~Et!~ITT•*ITT~t&IX~: 
a%nxm:i£~t&IX~ITT~~,a~~¥~~M~ITT¥~wttMW5tL%nxffi=•~¥ 

~1**Jlll-W5t: 
aJiJr J£ ~~L * nx ,rr M 1ti m: w 7]\. , A * Jitr J£ ¥ ~ 1*1t.I ** .~ aJife :i£:>1r M 11J m: w n\. L : 
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#ii 
?±~'1'¥1L:l:tl!M1$ 1¥1 B~l¥1 Jt£$6it%JJ¼'.>7r M1$~c¥~12fs:$5t, Jilr:l£>7r M1$~c¥~12fs:$5t 

filM~m:l£*M~~$5tffl~l¥Jc¥~~ttMo 
51. ti□ tZlLl~*48Jifr:l£1¥11f1!, A 9=' Jifr:l£{mtlrPJ :l:tl!M1$1¥1 c¥~12fs:mt~~tat1J EB 11tT Ji]r:l£ 

~~9='1¥1~&-'l'•~c¥~~ttM$5t~JJ¼o 
52. ti□ tx.lLl~*48JiJr:l£a{J1f1!, iffiltt?±fil15JiJr:l£f¥fitff3f D 1¥11¥1itffff,ftf: IX~ 179 ffl 

~~fil~1~Jifr:l£ffi=1J;JEl/-fil, A9=': 
Jifr:l£*-;f-J;JE4fil~~tB£Jg.fil; # ii 
m:i£ffi=ttMfilfilm~*~ttM,#ii?±fil15m:i£~&-'1'¥H~M~l¥1~1¥JIX~P9 

::F *~ ;f$ ~ 0 

53. ti□ tXlLl ~ * 48 Jifr:l£1¥11f1!, if filtt ffl ~ ~ fil ~1~Jifr:l£ffi =t-t*ll-fil, A 9=' Jifr:l£*-;f-J 
;JE4fil~~tB£Jg.~ o 

54 . ti□ fX lLl ~ * 5 3 Jifr :l£ a{} 1f 1! , A 9=' Jifr :l£ {mtl fPJ ~ M 1$1¥1 c¥ ~ 12fs: mt~ ~ ta ttJ fil trS Jifr:l£ ~ 
~ fil q:i s{J-1" 0 

5 5 . ti□ tx. lLl ~ * 5 4 Jifr :l£ 1¥1 1f 1! , A 9=' Jifr :l£ tt ta ttJ 9=' ITT~ -'1' EB * § ITT 1$ ~ c¥ ~ ~;f-J ;JE4 
$5t~JJ¼,m:i£ft§ITT~~c¥~~ttM$5tm~?±m:l£WrPJ~M~ITTc¥~~mt~~ta~_t 
%JJ¼B{Jft§ sg¥1L:l:tl!M,f$1¥J~P9 o 

56. ti□tXlLl~*55Jilr:i£ITT1fi!, iffiltt: 
%JJ¼~~*®IK~,A9='A~~&-'l'_tfilITT~~fill¥1~'1'~~fil~ff•_tfilITT~~ 

fil{IJ1tl rPJ ~M 1$:f~ ~Jtt; :ft ii 
%JJ¼fflm~~~*~ttM$5tm:i£~~*®lK~o 
57. ti□tXlLl~*56Jifr:l£ITT1f1!, A 9=': 
m:l£ttta~,m:i£WrPJ~M~ITTc¥~~mt~~ta~~Hm~mM~Rta~~~~~JJ¼ 

~IJliffta~; * ii 
JiJr:l£1f 1:tif fil Jt ~ m JJ¼Jifr:i£ ~ IJli ff ta 11J ~ at m JJ¼tm >1r ~ IJli ff ta~ , ~ 1"' tm Yr~ IJli ff ta 

~filtrS: 
~&-'l'lgtYrtita~, Jifr~~&-'l'lgtYrtita~ MJifr;l£ffi-7j(-f-f ffiM{$ JLl JE {tr.19~ 

m:l£WrPJ~M~ITTc¥~~mt~~ta~::F~l¥1~ITT*§ITT~~fil: 
ft§ 1¥J~~fil ,Jilr:i£ft§ 1¥J~~filt~Jff!±!ft§ s{JlgtYrttta~ITTJt£*®; ~R 
~*mM~Rta~,m:l£~*mM~Rta~mMm:i£*§1¥J~~filITT~*®o 
58 . ti□ fx lLl ~ * 46Jilr:l£1¥11f 1! , if fil tt % JJ¼ Jifr :l£ ~tffe.z. _t ITT ¥ 1LNANDf¥ fit ff ff 1tf: , A 

9=' : 
Jifr:l£¥ HNAND1¥111'1 ff ff 1tf:filtt 1¥{11'1 ff :l:i ~ 12fs:ta ~ , Jifr;l£ 1¥{11'1 ff :l:i ~~ta~ M 1$ 3f tt 1ft 

rm:i£ffi-ttMfil9='ITT~-~6itITT~ffi~fil~~rffi=ttMfil9='ITT~-~6itITT~~filITT 
:it~ :l:i ~ 12fs: : 

JiJr:l£~~filfilttmt~~t~lLlJifr:l£¥1LNANDf¥{itffff-{tf:ITT ft§ 1¥1*~; 
Ji]r:l£~tffe. filttft~tffe.; 
Jifr:i£¥ HNANDf¥{it ff ff1tf:fil trS JiJr:l£ tt~tffe.z._t ITT. J=, - tiNAND * ITT 1)$ fU ; 
Ji]r:l£NAND * 1¥1 - ti 1)$ fU 1¥1 Jifr;l£ffi- ff1tf: ~ 9=' ITT~ &-'1' {¥fit ff. 5G {ft T Ji)r:l£NAND * 
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ITT-~~~ITTm~m=B#~*ITT~-~~a•ft~~; 
m~@~~*~-~~~.m~-~~~filffl~r~~ITTM~~~BB#ITT~~B~ 

lf!: # _ft 

Ji)r~NAND* ITT tt~JUfilt!S: 
$~~~~~m.~**~$~~~~~m*ITT~-~ITT~&-~~$~~~~-T 

Jife~li~t&a<J]]L?Z00Mf$: 
$~~M~~ft#.~~~M~~ft#~~~~m~$~~~~~m*ITT~~ITT-~ 

;t§4~: ~El 
$~~~m~m.m~$~~~m~mA«**~·*~**~~~~~~rM~@ 

~t& at rot~ oo. JiJr~$ ~:t~ tum~ t&~&filtrS1ir r JiJr~ffi-B1!:f:~ * ITT m-:t~ tum~ t&lo 
~rM~ffi=B#~*ITTffi=~~m~~o 
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[ ooo 1J ;tit~~ $ m 1¥15<:Jl. § I ffl 
[0002] * $ m~*2O1s46 fj 15 a t£5e.1¥J $m~7314;739, 2s4t1J2O1546 fj 1s a t£5e.1¥J 
$ m~7914/739, 354ITT~IE~Fll{iiSt$ml¥11Jt7'c;f-x., 1W:i£$mE1{]~$pg ~:imtt 51 ffl# A:;;fs: 
--Jc 0 

~#~~ 

[0003J :;;fs:0:ff l~'Ht_tJ±/; &~~1*ft1tf:s{J@iJ.!!-X, # llA1*1±/J &1=i fi:r¥1~ftft1tf:~~s{Jx 
•ft1tf= &~ *Ll~:1f1! o 

;::11::...§§!.-l:±~ 
~ ffl.1.X/l'-

[0004] x•ft1tf:~t~t£1j¾A ~mz:;f A~ 1=5 j_f 5~ ~ffi Af&t&tHt fltlITT ffl1:tr~11.ITTffi tl:\ ITT 
ft·ftf: 0 X. ft1tf=:;f A~n :ff QX~ l:fl ffi tl:\ s{J fi~ jJ OX •ft1tf=fil *1Jtl ~□ ~ rll ft"~ ~ftflJ ~ w 
ft o ~ T i~ ~□ si 1t 'g ITT~ fJ! ft1tf: z ,1 r , ~ ~ 1t ~ 1iI1Vi1tJ:~:rth 1i ffl x • ft1tf= o 

£l3f.llAJ~ 
[ooo5J tLH!r5:;;fs:0:ffl¥J -~:1f00, t£1tt T -;fqi -tft1¥1i:liftft1tf=, filtt*~$~~FJJJ ~tl:1¥ 
{~ftft1tf=l¥11¥{i:liftft1tf= IX~, *~~-!&~Z9Jft~ji!:~ft,ftf=I¥] )'rtm ft1tf:IXJ.!!-X L::l&jr tm ft1tf: IX~ 
®1¥ffltttt#IX~z.001¥Jffi-~W*®IX~,~*~$~x-~Mtt~~tt#o@~:;;fs:0 
:ffi¥J yj-~:1foo, t£1j¾ T-1rrfil1t~~ft1¥Jfr:ll1¥Jft1tt= ,JiJrJ£ft1tt=filtt5t w m1¥1:1:t~1t,5e. w 
mfil*~r£~z.Li¥J~ffi•m®~~m.~*~~Tmi¥J~~m~r*~1tpg,JtJlA 
~~&-~Lm1¥J~~m,Lm1¥J~~m~Tm1¥J~~mru~:rt11M~~~~.L::lmf&*~ 
1t1¥JruL1¥J~W~OOIX~,L::l&~*MMM$*,~*MMM$*~r*~1tl¥J~W~OO 
IX~ZL,~*a~*MMMiw*®*~1tz001¥1~00fil**~*®~¥H*®l¥1~~ 
§:Ji , L:?,l t£t~rfr t~ * 00 IX~ 0 ft 1tf: ~ fil tt 1:tr T 1¼.1 ffl pg ITT ~ fr .&1 :l:j; ft i-t 3¥4 $ 73'-!¥] §:Ji ' rkJ ti¥ H :1:ih 
M~~tt5e.wm1¥1*~1t,Jtllru~:rt11a~w*®1X~*~M5e.wm1¥1*~1t1¥Jrum,L::l 
&$~~M:imR~~,~1=i5twml¥1*~1tpgl¥J~~l¥J~~m~Mo~~m~f&~~ftl¥1 
ffll¥1~~$#,#ll~ffi-m1¥J~ffl~f&~~ftl¥Jffll¥J~A~*M,ffl*l¥1~~~~ftfil 
Mffi-~AL::l&ffi=~A,ffi-~A*~~~ITT¥Hffl~~l¥1Tmi¥J~~m~MTml¥1~ 
~m~LM~#~M~*MMMitt5*1¥1~~1¥J~M:imR~~,ffi=~A*~~~l¥1¥Hffl 
~~ITTLmITT~~m~MLmITT~~m~LM~#~M~*MMMiw*l¥1~~1¥1~M:im 
:JL~~o 
[ooo6J t!Hlr5:;;fs:0:ffl¥15j-~:1f00, -;frr%JVG1¥1itftft1tf:1¥1:1fr!filtt: a:r¥1i:liftft1tf=IX~ 
*Mf&$~:r¥~ftft#;a:r¥fflftft#IX~*ruMf&$~x•ft#;L::l&a-~m~w• 
*Mf&~~m.~~~~m1¥Jffi-iw*filmx•ft#*1¥1~&-~1¥1iffl*,*ll~~m1¥1 
ffi=iw*Mf&~&-~1¥fflftft#l¥1$*o 
[0001J t!Hlr5:;;fs:0:ff 1¥1 yj-~:1f00, t£1j¾ T-;fqi~~1*ft1tf:, filtt: 11ff£tRZLl¥Jffi-t-t 
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Mfil~ffi=ttMfilITTkff*~~.~&-~tt~~.~M*~kff*~~ITTffi*OOITTffi­
*ffOOM~~tlkff*~~ITT~&-$~,OO~~~~ITT~~~~~~~~.~*~~ 
&-~tt~~ITT~*OO,~&*~mR~~.~*~OO~~fil~ITT~~~~~~~~ITTffi 
*00#~~&-~tt~~OO~~OO~:tfo~&-~tt~~*ITT~-~filffl~*ITT~&-~ 
-~~~~ttMW~.#H~&-~tt~~~ITT~~~~~ttMW*A~ffl~ITTffi=~~ 
~ITTt~~o 
[ ooo8J tLH!r5 ,:zjs: 0:tf ITT !tJ-~ ~ 00 , -;frp % nx; ~ &-~ ~ rli ~ ~ tiJ ITT ~t* , fil tt: % nx;~ tR 
z~ITTffi-ttMfil~ffi=ttMfilITTkff*~~.#HMfil*k&*~~ITTffi~OOITTffi-* 
ff00~00~~fil~ITT~~~~~~~~%nx~&-~¥H~fil~ITT~oOO~~fil~ITT~ 
~~~~~~~ITTffi*OOITT~~~aKITTW~#ftf~fffi-*ffOOzTITTkff*~ 
~*ITTffi=*ff00~o~~~~filfflft~&-~¥H~fil~ITT~*ITT~-~~%nxfilffl 
tt~~ITT~m~.~*~~tt~~~ffl~&-~-~~~~ttMW~.#H~*tt~~~ 
ITT~~~~~ttMA~ffl~ITTffi=~~~ITT-~.~&%nx*~mR~~.~~ru~~M 
~ITT~~~~~~~~ITTffi*OOITT~-W~*~o 

1311 ~ 1-~ af.l 
[ 0009] 00 1¾t~ffl*03f a{} ffi-g; mh 1Jtl ITT ft% nxk ff g{j $ ~ ffi-i'J *4 FA to ffi =i-J *4 FA ITT 
*~~zJ§ITTffi-~mtt~~ITT¥HaOOOOo 
[ oo 1 o J oo 2 ¾:r~ :rm* 0 * ITT ffi-g; Mh 1Jtl s{] ft% nx# f~ * ~1* £a~ to ~i £t~fil zJ§ ITT m-
~ 1Ju t1~~ ITT¥ Ha oo oo 0 

[ 0011] 00 3 ¾ t~ :rm* 0 3f ITT ffi-g; mh 1Jtl ITT ft% nx; pJ ~ ITT ~Jr~ i'J 3¥4 $ 5J'-z J§ ITT ffi-~ 1Ju 
-t~~~ITT¥Haoooo 0 

[0012] 004¾t~ffl,:zjs:03f ITT ffi-g;MhfJtlITT fr%nxrfrt¾;*001AfsJ ITT ffi-~1JtltE£a~ITT ¥H 
aoooo 0 

[oo 13J 00 5A¾~ ffl ,:zjs: 0:tf ITT ffi-g; Mfi: 1Jtl ITT ft% nx; rfr ;t¾; * 00 zJ§ ITT ffi-~ fJH~~ :riJ ITT¥ 
HaOOOOo 
[0014J 005s¾005AITTffi-7T>1Jtl·t~~~ITT1JTH,moo 0 

[ 0015] 00 6A¾t~ ffl * 0 3f ITT ffi-g; JJfu wtl ITT fr% nx; ff1J 313,pfr ;t¾; ~Jr~ i'J *4 $ 7J\. to~ Jr .Jm tt 
~~zJ§ITTffi-~mtt~~ITT¥HaOOOOo 
[0016] 006s¾006A* ITTffi-~1JH~~:riJffr3g1J<. ffOOs-s' ITT 1K faoooo 0 

[ 0017] 00 7 A¾~ ffl * 0 3f ITT ffi-g; JJfu 1Jtl ITT fr% nx; 1f 11J1tl t~Jff!R ~11J ti zj§ ITT ffi-~ 1JH~ £a~ 
ITT¥Haoooo 0 

[0018] 007B¾007 A* ITTffi-7T>1Jtl·t~£a~ifr1ff 00B-B' ITT7k faOOoo O ¥Hf OOA-A' ¾00 
7AITT¥HaOOOOITTf00 o 
[0019] 007C¾008BITT ffi-~1JtltE~~ffr3g¥H f OOC-C' ITT ¥Haoooo 0 

[0020] 0010¾001 A-7cITT m-~1JH~~~ITT1JTH,moo 0 

[ 0021] 00 8A¾~ ffl * 0 3f ITT ffi-g; JJfu 1Jtl ITT ft% nx; 11J1tl ~ [1:l_] PS zJ§ ITT ffi-~ wtl ·t~ ~ :ri;J ITT¥ 
HaOOOOo 
[0022] ooss¾008AITTffi-~1JH~£a~ffr3gf OOs-s' ITT 1K faoooo O ¥Hf OOA-A' ¾OOsA 
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s1 ¥ 1l a oo oo 1¥1 f oo 0 
[0023] 008C¾007B1¥Jffi-7F1Jtltt.~,ri;J${}~¥1[ f OOC-C' ITT ¥1lt\t0000 o 
[0024J 009A¾tlH!is*0TTl¥1 ffi-~JJ'filWtll¥1 a%P>Z~ ~ ~z.J§ 1¥1 ffi-JFWtlti:~,ti;Jl¥J ¥][ 
aoooo 0 
[0025] 009B¾009Al¥Jffi-7FWHi.£jHiJfff~Jj( ff OOB-B' 817-K f80000 0 ¥1[ f OOA-A' ¾ 
009A81¥J[tit00001¥1 f 00 o 
[ 0026] 00 1 OA¾itH!is * 0 TT 81 ffi - ~ JJ'fil Wtl 1¥11=E1'A ¥1Jfl q=i t$ [)i ~ ~ ;;t,t f4 z.J§ 81 ffi - 7F Wtl ·ti. 
~ ,rig 1¥1 ¥ 1l a oo oo 0 

[0027] 00 lOB¾OO lOAITT ffi-JF1Jtl'ti.~,ti;Jf{}~f 00B-B' 1¥]71( f~OO o ¥1[ f OOA-A' ¾00 
10A81¥1lt\t00001¥Jf00 o 

[0028] 0011A¾itH!is*0TT81ffi-~JJ'filWtll¥Ja%P>Z~ 1r mitJtJEi'J*4W5t:f01f1n!tl=t~fffEl!il!HL 
~,ri;JzFo1¥Jffi-1F~tt~,ti;J1¥1¥1ltltOOOOo 
[0029] 0011B¾0011A1¥Jffi-JF1Jtl'ti.£a,ti;Jlff~f 00B-B' l¥J7J( f80000 o ¥1[ f OOA-A' ¾00 
11AEl1 ¥1ltlt0000 ITTf 00 o 
[ 0030] 00 12A¾ itH!is * 0 TT 81 ffi-~ JJfil Wtl 1¥1 fr% P>G ~ ~ ff tR =t~ fffEI! :im JL £a ,rig ;fO mUZH~ foEI!:@ 
R~,ti;JzFo1¥Jffi-JF~tt~,rJ;J1¥J¥J[wJt0000o 
[0031] 0012B¾0012A1¥Jffi-JF1Jtl'ti.£a,ti;Jlff ~f 00B-B' l¥J7J( f80000 o ¥1[ f OOA-A' ¾00 
12A81¥1lt\t00001¥Jf00 o 

[0032] 0012C¾0012Bl¥Jffi-JF1Jtl·ti.~,ti;Jfff~¥1[ f OOC-C' 1¥1 ¥][~0000 o 
[oo33J oo 120¾0012A-12c1¥Jffi-1FWtl·ti.ta,rJ;J 1¥11JTn,moo 0 
[ 0034 J 00 13A¾:tfH1~ * 0 TT 1¥1 ffi-~ JJ'fil WU 1¥1 a% P>Zr& ~ ~ 1r mi i'J f4 ~ ;fo 1ij~ f& ~ ,ti;J zFo 
1¥1 ffi-1F 1:vtl ·ti.~ fiJ 1¥11JN t!ll. 00 o 
[0035] 0013B¾0013Al¥Jffi-7FWHi.~,ti;Jfff~¥][ fOOB-B' 1¥1¥][~00000 
[0036] 0013C¾0013Al¥Jffi-7FWHi.~,ti;Jfff~¥][ fOOC-C' 1¥J¥J[tlt0000 0 
[0037] 0013D¾OO 13Al¥Jffi-7FWHi.~,ti;Jfff~¥][ f00D-D' 1¥1¥J[tlt00000 
[0038] 0013E¾OO 13Al¥Jffi-7FWHi.~,ri;Jfff~¥][ fOOE-E' 1¥1¥][~00000 
[0039] 0014A;f014X¾*'fe:.~ 1¥1 ~JJ'filWtll¥1ff1!:f:1¥JJF~{!fH_illOOO0014B, 14E, 14H, 14K, 14N" 
14Qto 14 r ¾ft oo 14x1¥J ff1t:t:1¥1 tLlii!Uv ~i M rsJ 1¥1PT~1~7FWtl'ti.ta,rJ;J1¥11m*,m oo O oo 14c, 14F, 
14I, 14L, 14O, 14R;f014U¾fff~0014B, 14E, 14H, 14K, 14N, 14QL;J,,&14Tq=t ITT*§ 1¥Jf&C-C' ,F­

F' ,I-I' ,L-L' ,0-0' ,R-R' ;f0U-U' 1¥J¥1lt\t0000o0014D,14G,14J,14lvl,14P,14S 14VJt~tJ¾ 

jff~0014B,14E,14H,14K,14N,14QL;J,,&14Tq=t*§l¥Jf&D-D' ,G-G' ,J-J' ,lvl-lvl' ,P-P' ,S-S' ;f0 

V-V' 1¥J¥1[~0000 o 

[0040] 0014W¾~"t.1¥J ~~ff, Afil ~EB ~~t~~:B-TT 1¥1 ,Nn~~flHffe.:fOfLl~i'JHffe.1¥1 * § 1¥1 
~ =t~fffEl!f* c wu:~o, ~ ~ff=t~fffEl!:imJLta,ti;J) o 
[0041] 0014Y;f014Z¾*1t~ ITT~JJ'filiYUITT ~~ff Jij$jf~l¥JJF~1JNf,fil00 0 
[ 0042] 00 15A¾:tfR w * 0 TT 1¥1 ffi = ~ JJfil Wtl 1¥1 ft% P>Zt~ *-=F ~ 1* pjf: ;fOpJ :i& t~ * =t~fffm IX m)lz 

Fo 1¥1 ffi =JF Wtl ·ti.~ ,ti;J 1¥1¥J[tit0000 o 
[ 0043 J 00 15B¾:tfR W * 0 TT 1¥1 ffi = ~ JJ'fil WU 1¥1 ft% P>Zffi-i'J f4 ~ 5¥0 ffi = i'Jf4 ~ 1¥15t ~ :l:l :i: 
~zFo1¥1ffi=JF~tt~,ti;Jl¥J¥1l80000o 
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[ 0044] 00 16 ¾ tlH!is ::zjs: ,0 TT a{] ffi = ~ JJlli fftl ITT fr% PX H ,f~ a TT D ;f0 :fil I'[ :1:1!! j_if($ ITT ij~ z.J§ ITT 
ffi =~ ff Hi.ta~ Et{] :fil I'[ tlHm 00 0 

[ 0045] 00 1 7 ¾ t!R t!is * 0 TT ITT ffi = ~ JJlli fftl ITT ft% PXH {it a:1:t ii ft~~ ;f0 tt ta~ zj§ a{] ffi 
=~fJHi.~t~ITT:filHaOOOO o 
[ 0046] 00 18 ¾ t!R ffl * 0 TT a{] ffi = ~ JJlli fftl ITT~~ ffi = ~ ~ ~ ITT 1i ~ 1fLl itlLA.iLl tt ~ ~ q=t zj§ 

ITT ffi = ~ fftl ·ti.~~ ITT :fil I'[ a 00 00 o 
[ 004 7] 00 19 ¾ t!R t!is * 0 TT ITT ffi = ~ JJlli fftl ITT fr% PX PT~ ITT ~E £Is. 1fil ~ zj§ a{] ffi =~ 1Jtl 'ti.~ 
~B{]:fil]'[aOOOO o 
[ 0048] 00 20 ¾ t!R ffl ::zjs: 0 TT a{] ffi = ~ JJlli fftl ITT fr% PX~ [3Jl a ti iff!k iJJ ti Z J§ ITT ffi = ~ 1Jtl tE ~ 
t~ITT:filHaOOOO o 
[ 0049 J 00 21 ¾ t!R t!is ::zjs: 0 TT ITT ffi = ~ JJlli fftl ITT 1=E % PX ~E £Is. !'sJ ~~ ~ ;fo ~ t& ti iff!k mi JL ~ ~ z J§ 

a{] ffi =~ ¥tl tHa ~ ITT :fil I'[ a oo oo 0 

[ 0050] 00 2 2 ¾t!R ffl ::zjs: 0 TT ITT ffi = ~ JM 1Jtl ITT ft% PXiJH& tiiff!kmi JLta ~ , ti ti iff!kmi JL ~ ~ ~ 
&li~~~~zJ§ITTffi=~~tt~~ITT:fil]'[aOOOOo 
[ 0051 J oo 2 3 ¾ t!R t1is * 0 TT ITT ffi = ~ JJW: fftl ITT ffi = ~ fftl ti. ta~ a{] PT ff 1~ ~ trlli fftl a{] :fil I'[ a oo 
00 0 

[ 0052] 00 2 4 ¾ t!R ffl * 0 TT a{] ffi - ~ JJlli fftl ITT fr 15R ffi ffi = i'J ;fE4 ~ ITT ffi = i'flHt ~ Pf ITT [PJ st m 
~~~ff~ffi=~M~ITTffi-W*zJ§ITTffi ~~tt~~ITT:filHaOOOOo 
[ 0053 J 00 2 s ¾t!R ffl ::zjs: 0 TT ITT ffi - ~ JJW: 1Jtl ITT ft% PX iii t& ti iff!kmi JLta t~ , tt ti iff!kmi~ ~ t~ z 
J§ s{] ffi - jf-fJtl 'ti.~ t~ ITT :fil I'[ a 00 00 o 
[oo54J 0026¾t!Rffl*0TTITTffi- ~JJW:¥tlITTft%PX~[3llatiiffmrtgtlzmITTffi- ~fftl·ti.ia 
~ITT:filHaOOOO o 
[ oo55J 00 2 7 ¾t!R ffl ::zjs: 0 TT ITT ffi - ~ JJW: 1Jtl ITT ft% PX~t!z ti iff!kmi JL ~ ~ z J§ ITT ffi - ~ fftl'ti. 
~~ITT:filHaOOOO o 
[ 0056] 00 28 ¾t!R ffl ::zjs: 0 TT ITT ffi 12] ~ JM 1Jtl ITT ft% PX~ fr~ i'J fl!-~ zj§ ITT ffi 12] jf-fJLJ'ti. ta~ 
ITT:fil]'[aOOOO o 
[0057] 0029A¾tlzffl::zjs:0TTITTffi[[l~JJW:1JtlITTft%PX1ffNHiiff!ki'JJtlzJ§ITTffi[9~1JHi.ta~ 
ITT :fil}'[aOOOO o 
[0058] 0029B¾0029AITTffi[9 jf-fftl·ti.fa~f{}3g7}(-f-f 00B-B' ITT 7}(-~aOOOO o :fil}'[-f OOA-A' 
¾0029AITT:filHaOOoo ITT-f 00 0 

[0059] 

[0060] 

[0061] 

aoooo 0 

0029C¾0029BITTffi-~iJHi.~~fff3g:fil]'[ f OOC-C' ITT :filHaOOOO o 
0029o¾0029A-29cITTffi-~i7Hi.fa~ITTffi*~oo 0 

003M¾tlzffl::zjs:0TTITTffi[[l~JJW:~ITTft%PX~~~zJ§ITTffi[[J~~tt~~ITT:filH 

[0062] 003OB¾003OAITTffi[9 ~fftl'ti.ta~f{}3gf 00B-B' ITT7I( faOOoo O :fill'[ f OOA-A' ¾00 
3OAITT:fil]'[aOOOO ITT-f 00 o 
[ 0063] 00 3 lA¾t!R ffl * 0 TT ITT ffi 12] ~ JM 1Jtl ITT ft M iJJ ffl ;f$ [3~ ~ ~i'J ;fE4 zj§ ITT ffi 12] ~ fftl ·ti. ta 
~ITT:filHaOOOO o 
[0064] 0031B¾0031AITTffi[[J~fftl'ti.ta~f{}3gf00B-B' ITT7kfaOOOO o:filHf00A-A' ¾00 
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31AITT¥11:it0000ITT-¥00 o 
[ 0065] 00 3 2A¾* w ::$: 0 3f ITT ffi [9 ~ J1ffi 1Ytl ITT am M 1f 11J1tl ~~ ~i fa] p~ f2's:;f□ 1f 11l1Htiu!ltiiH fL ti :Ml 

zmITTffi[9~~tt~:MJITT¥1i:itOOOOo 
[oo66J 0032B¾0032Aa{Jffi [9 ~1Jut1:.£at1J¥frlff-¥OOB-s' a{J1j( -¥aoooo O ¥11-¥ OOA-A' ¾OO 
32AITT¥11:it0000ITT-¥00 o 
[ 006 7] 00 3 3A ¾ * :f1is ::$: 0 3f ITT ffi [9 ~ J1tl11Ytl ITT ft% M~ t,& t~ io!l!Jffi fL £a tiJ ;f□ ltffi t& t~ io!k JM fL ta 
:MJz~ITTffi[9~~tt~:MJITT¥11:itOOOOo 
[0068] 0033B¾0033Al't{Jffi [9 ~1Jut1:.£at1J¥frlff-¥OOs-s' a{J1j( -¥aoooo O ¥11-¥ OOA-A' ¾OO 
33AITT¥11:it0000ITT-¥00 o 
[0069] 0033C¾0033BITTffi[9jf-1Jtl·ti.~:MJ¥frlff¥1i-¥00C-C' ITT¥1i:it0000 o 
[0070] 00 33D¾ 00 33A-33CITTffi [9 jf-1Jtl'ti.~:MJITT1JfH!RiOO 0 
[0071] 00 34A¾*W21s:03f ITT ffi [9 ~nffi:1YtlITT ft%M¥11±t!H[1$B{J ~~zm Ef{_J ffi [9 ~17Hi.ta 
:MJITT¥11•0000 0 
[0072] 0034B¾0034AITTffi [9 ~{Jtl·ti.£at1J¥frlrf 00B-B' ITT7J( -¥:it0000 o ¥11-¥ OOA-A' ¾00 
34AITT¥11:it0000ITT-¥00 o 
[0073] 0034C¾0034BB{]ffi[9~1Jtl·ti.~:M1¥frlff¥1i-¥00C-C' ITT¥1it!G0000 o 
[0074] 00 34D¾OO 34A-34CB{Jffi [9 jf-1Jtl'ti.~:MJITT 1JfH!RiOO 0 
[ 007 5] 00 3 SA¾* :f1is ::$: 0 3f ITT ffi [9 ~ J1ffi 1Ytl ITT ft% M ~Jll ff tt £a :MJ Z m ITT ffi [9 jf-f7LJ'ti. ti :Ml 

ITT ¥11:itOOOO o 
[0016] 003sB¾003sAa{Jffi [9 ~1Jut1:.£at1J¥frlff-¥OOs-s' a{J1j( -¥aoooo O ¥11-¥ OOA-A' ¾OO 
35AITT¥1i:it0000 ITT-¥00 o 
[oonJ 003sc¾0035BITTffi[9~1Ju-t1:.~t1J¥frlff¥1t-¥ooc-c' ITT ¥1t•oooo 0 
[0078] 00 35D¾OO 35A-35CITT ffi [9 ~1JHi.~:MJITT1JfH!RiOO 0 
[0019J oo 36A¾*W*0* ITTffi [9 ~nffi:1YtlITT am M1i~~£a:MJzmITT * [9 ~1JHi.~:MJITT 
¥11.00000 
[0080] 0036B¾0036AITTffi[9 ~1YtltHa:M1¥frlr-¥00B-B' ITT1J( fi!GOOOO o ¥11-¥ OOA-A' ¾00 
36AITT ¥1i:it0000 ITT-¥00 o 
[0081] 0036C¾0036BITTffi[9~1JHi.~:M1¥frlff¥1i-¥00C-C' ITT¥1it!GOOOO 0 
[0082] oo 36n¾oo 36A-36CITT ffi [9 ~17Hi.£a:MJITT1RHJli'iOO 0 
[0083J 00 37 ¾::$: Jx aJJ ITT ~nffi 1Ytl ITT ff14 ITT~~ 1JfH!RiOO o 

~ ~ ~ Mff jj"~ 

[0084 J :ti□ _t~JiJr-t-t -tfr ITT , * 0 * it xt 1=J - tt 1Hit ffff 14~ ¥J. ITT x~ ff 14 JJz ~ tum tJit:., 

TOOffl~7~~#1JOOo::$:03fITT~nffi~m~~mffl~%Mfil*ff#~:MJITT~#~:MJ,~ 
~F p~ tu-ti.~ 1Ytl fil * m ~%Mfr 1=J im :57r ITT~~ Wff 14 < 1Ytl :ti□ filti $>i"NANDH1it ff$ ITT - ~t • 
h H1it ff [4 9U) l=gJ ~ ~t,& _t ITT ~ ¥§.ff ;f□ / ~ ~Jll ff O pff 00 ix~~ rt {Jtl ~ tu O ftJL 14 ITT.~',.~ 
1Ytl *~~ tB ITT 'tf I)(. T , m ~ 1[ tu 5L-14 ITT $ ~'-. ~ 1Ju , ~ ~F aJ1 im J!h ffl ~JL 14 ITT 1[ tu ITT AA~~ m 1! 
:lt!!~~tl'i aJj O i~:tz□ "ffi~" '"ffi=" ;f□ "ffi-,, ITT ff~1xffl*1JFiRt~H~ITT 5L14, * H m ~ 1±::$:0 
3f ITT iJl aJj ~ i□ tJZ.:ftl ~ * q:i m ffl ~ 1=gJ ITT FF~ o :ti□ 21s: x Jife 1t ffl ITT , ffi ~ 5L 141ft r ffi = 5L 14 "_t" 
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PT Ll 1ir -=rm =x1tt: B"J * oo B"J )'r 1!l1Ltmzm =x,ftt: 1'8 if;J 1!J1tl _t O ~□ * xJi1r1t m l'8 , ~□~fr*~ x 
1tt: l'8 * oo tom =x1tt: l'8 * oo zJeJ ff fr1mr_1 =t~iff!R, mum~ x1tt: "][ =t~" 1ir rm =x,ftt: "_t" o 
[0085] ~o*xJiJr1tffll'8, "fil" ¾tl'i*~ Jl~;g;m1_t:1::g>JPJJ!1B"J !X:lsil'8tq-f4$5tofilPTLl 
frrfill'8Q.IZ_tfilEr,]~~~~z_tM~,Q.IZ~pJLlJl~~TrFAIBE!.lZLfillB~~IBmm1'8m 
m O Jlt )'r ' m pJ Ll ¾ :l::g >J Q.lZ JG :l::g >J 81 ~ ii ta~ 1B IX :lsj ' A A~ /J, Ti$ ii ta~ 81 J11 J!l 1'8 R J!1 0 
~~,filPTLl~r~~~~IBffi*OO®~*OOzOOE!.lZffi*OO®~*OO~IBffA~*ffOO 
z!'eJ o §f00fffr£i'JzB"JJPI*OOB"Jf:f:B$5ta1, f00¾1J<.f01 o?Jtrm ,E§:EJI!.m~ ,£i:&PTLl 
;t§ x1r m: jJ 1J IP] Ll {:E1PJ :m J!1 JE 1ft, * H* i:g. "7J<. f" * JG A ri,t~ 7J<. f 1J IP] ~'an~ J[ Tm: jJ 1J 
IPJ o filPTLl1J<. f:l:il!, ~J[:rfl1;fO/Q.IZ1ff~i$Jrmf*OOM1$ o£i:&PT Ll¾fil, PTLl fil*Aq:i Er,J~ FAE!.lZ 
$ FA , ;fo / E!.lZ PT Ll A~ A _t 00 , _t 1J ;fo / E!.lZ T 1J 1B ~ fil E!.lZ $ FA o 
[0086] J'j'i.Jt- tlfffitftl4 JLl q:i frij'l"'f"£i:& Cfftl~□ ¥-B'1:z!s:s1 J=n _t1J%nx$~ff1itft~, 19: 
~ q:i !'eJ£i'Jzo*i:g. "J'j'LJ=," An,t~l43'LlB"J~~tlzB"J FAJ[=t~mf9'fr'4 JLl01~~ T fill'8t1z01 fil 
_t O ffll:tz T, pJLl73"-7f%nx=tll43'Ll 'rtf§M~fr~JEQ' Ll%nx~F-hff1itftft1tf: 0 fftl~□, 
~□fr~:fU~ ~5, 915,167 ,~~ "Three Dimensional Structure Memory" !fl ~00 ~;ttlq:i Jifr 
=ta'i ~1'8 , imtt fr 73"-:tf 01 £i:1z_t % nxff {it ft~# ~~ff fit fttlz ~ J[:rfl1:l:i ii:*~ m ~F-Jt ttii: 1* 
ff fit ff o fr1i1i if zmT , £i'lz PT fJMBz ~ $ Q.IZJA ff fit ft~~ ~i , {B ¾ EB r ff fit ft~~ i<JJ % nxfr 5t 
:tfB"J£i:1zz_t,~WB"Jff~ftJG¾~~l'8J'j'i.Jt $ff~ft'4~o*07FB"J~# $ff~ft 
ft1tf:filtE. J=, - tlNAND * ff {it ftft1tf=, * H PT Ll 1t ffl* x=ta'i ~81 ~ ;fqi;g;Jjffi fftl * tum 0 
[ 0087] ~~ 00 1 , ?F tB T tlHhs * 0 * 1B * ~ ;g; J1ffi fftl 81 * ~ ?F fftl tHa i'JJ , A pJ Ll ffl T fftl ~□ tu 
m*~~J[NANDff{itftft1tf:1'8ft1tf:~~0*~7FfftltHa~filtE£i'Jz,APTLl¾¥-B'1*£i:&o 
£11z pJ Ll fil * ¥-@1;,f;:;t,t *4 m 10 0 ¥ J@1*tt *4 m 10 pJ Ll fil * ~ y,~ ;fqi ij'l M ¥-@{;,f;:;t,t *4-~ d> 
~ ;fqi I I I -V~1,tif41z/ ¥ J@1$:;f-J;f4, ~ d> ~ ;fqi I I -VI ~f,tif41zl ¥ J@{;,f;:;f-J;f4, ~y,~ :fqi~ itJ1 ¥ J@ 
{;,f;:;t,t *4 Q.lZ * ~ ~ 8 ~o 1B A {m ¥ -@1:z!s:tt ;f4 0 £11z pJ Ll A~±* 00 7 , A pJ Ll ¾ fftl ~□ ¥ J@1*tt f4 
fil lOEr,J~JPI*OO o±*007PTLl¾¥J@12$:*00 ofr~~;g;Jrffifftlq:t, ±*007PTLl¾ij'ls1¥J@1* 
*OOo 
[0088] ~O*XJifr1fffllB, "¥J@1$:;f-Jf4" ¾t!'iA~l. 0 X 10-6S/ cm~l. 0 X 105S/cmlB E=E! J@$ 
1'8;f-J;f4, :H Hfrffl E=E!1~*:1fU~§=t~*S1i'J~~F±A~E:!!!1li$frl. OS/ cm~l. 0 X 105S/ cmlB 
mm if;J l'8 t~ * tt *4 o ~□ * x Jikit ffl l'8 , "E:!! t~ * :1fU" ¾ t!'i x1 i'J~ w ~ i'JJ if;J 1'81ft' w ~ JJQ '=2 J'C l'8 p ~ 

=t~*:1fU, Q.1Zx1i'J~w~~ ii;J 81 J@w~JJQ E:!! -r-1'8n~t~*:1fU o ~□ *xfifr1tffl l'8, "J@E:!!tt*4" ¾t!'i 
A~Arl. ox 105S/ cmlB E:!! J@$1'8ttf4 o ~□*Xfifr1tffl 1B, "~1~J~1*ttf4" E!.lZ "E:!!1t-m1ttf4" 
¾=tl'i A~ /J\r 1. 0 X 10-6S/ cmlB E:!! ~$1'8;f-J;f4o E:!! J@$ Er,J Jifr~ ~Yitl; t~frf;Fit£~1tf: T :ittff O pJ 
~:rth, PTLlfr¥-@f$:;tJ;f4fil 1 o ii;J %nx~&~~t~*PJt C5K 13JHiJfl?F t±:1) o 
[ 0089] pJ Ll fr¥ J@f;,f;: tt ;f4 FA 101B $ 73"- _t Jlf~ ffl T )'rm E:!! R! 1B ~ d> ~ ~ ¥ J@{;,f;:ft1tf= <* 7F 

t±:1) oAq:i fflr)'rm E:!!R!l'8~d>~~¥J@12$:ft1tf:1'81X~*xq=i5ft~)'rmft1tf:IX~o ~&~~ 
¥J@f;,f;:ft1tf:PT Ll filtEfftl~o:1:m~~Es1f;,f;:tg o fflr)'rm E:!!R!l'8 ~&~"'1"'¥-@12$:ft-itf:PT Ll *~~ 
J§fi%nx1Bff{it:Hff1tf:1'8~M:HE:l!R%,APTLlfil*~d>~~NANDft1tf:o 
[ 0090 J PT ~J!l! , PT Ll fr¥ J@1*tt *4 m 1 o _t 1J * nx E:!! * m1 mm 12 o E:!! 1r- .im mm 12 PT Ll ¾ fftl 
~□tt¥t1,t1i8filo E:!! ft Mfilfil 121'8 RJ!lPT Llfr3nmiLl30nml'8 mm if;J, &/gill PT Ll ftffl]!/J\;fo]! 
AIB R&o PT Ll PT ~:rtl1%nxE:!! ft m1~fil31 o E:!! ft JW~fil31 fil *E:!! 1l'Jmtt;f4 ~□tt¥t1,ttm, E:!! ft 
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M ~~•it tm Ll 1z am 1-t tm c ft~ J§ it% PX 81 ffi =tJ *4 fil ITT :M*4~ ~am 1-t tm ITT ti or. T) 0 

[0091] ft£tffi.81J_m:zzOO (APT Ll WtlPOft~ ft Mffir.FA31 ITTJ_m:zz 00 _t) z_t%PXX fl ITT $,t­
ffi - tJf4 fil CA PT Ll ~ 3'B t;fdt FA 32) to ffi =tJ *4 fil (A PT Ll ~ ffi li tJ *4 fil42) ITT :11tti: t$ o Po* 
XM~fflITT,XflITT$,t-ffi-~#®ffi=~#~ffiA*ffi-~#®ffi=~#ITT~mITTxfl 
ITT~~offi-~#*ITT~~xflITT$1'-*ITT~W~#ITT~-,t-~mftM00_tti$ffi=~# 
ITTM1'-~m.*Hffi=~#*ITT~~XflITT$1'-*ITT~W~#ITT~-,t-~mmftM~_tti 
~pffi-~ 1tf: ITT M ,t-~ Wtl o ffi-~1tf: PT Ll Ji~ zfaJ ;t~ IPJ ITT PJ It, EOCif PT Ll A~~ IPJ ITT PJ & o ffi 
=~#PTLlA~zOOffl!PJITTPJ&,~ifPTLlA~~IPJITTW&oXflITT$1'-ffi-ttMfil~ffi 
=ttMfilPILl*~fffi-ttMfilITT~mEOCffi=ttMfilITT~m.*HPTLl~*mffi-ttMfil 
ITT~m~ffi=ttMfilITT~moft-1'-~~m*,ffi-~#ITT~m~ffi=~#ITT~mPTLl% 
PX-'¥'.~,AXflITT$,t-pgmJJt:Attm:J[o 
[ 0092J ~,t-ffi-;,f-J *4 fil 1,i~ ffi-;,f-J *4, * H ~1'-ffi =tJ *4 fil 1'i ~ ~ IPJ r ffi-;;f-Jf4 ITT ffi = 
tt *4 o ft-1'-~ ~ Wtl * , ~,t-ffi-tJ *4 fil PT Ll ~ 3'Bt:l1* FA 3 2 , # H ~ 1'-ffi =tJ *4 fil PT Ll ~ffi 
litt *4 FA 42 oft~ t!fi'tl'r ,5L T , :l:i ii: t$ PT Ll fil 1'i x fl ITT$ 1'-3'Bt:l1* fil3 2toffi litJ *4 FA 42 o 
[0093J x fl81$~ITT:l:iii:t$*X*f,1Z73X fl:1:iii:t$ (32 ,42) oft-1'-~~Wtl* ,X fl:1:tii: 
t$ (3 2, 42) PT Ll fil 1'i E13 ffi-;;{-Jf4.~ PX ITT 3'B t~ t$ FA 32 to E13 ~ 3'Bt:l 1* FA 3 2 81 ;,f-J *4~ IPJ ITT ffi =tt 
*4~ PX ITT ffi litJ *4 fil4 2 o 3'Bti 1* fil3 2 81 ffi-fJ *4 PT Ll ~_¥ &-t!fi ~ iBt:ltJ *4 o ~t-¥ , ~1'-3'B 
ti i$ fil 3 2 pJ Ll ~ ~ 3'B titJ *4 FA O pJ m T 3'B ti i$ fil 3 2 813'B titJf41'i ~ {8 ~ p~ Ta• 1-t tm ( fil 
1'i1~~~*1~~81alll[!Nai'}Bz~) ,am1-ttm ,am¥t1-ttm -~tJLal'[tiai'.$~ (OSG) ,nfEj*~ 1r 
MtJf4,im'mt:.~07-Jr,§J~Ji M'mJ5l (r,§Jk) ~* M¥titlm (vtlPoffl¥t1-t4m,~¥titlm~) ITT~1r 
M ~~-1-ttm LtAalll[tiai'.' ~ Ji M ~ ~m• it 4m RAtt Jll[tiai'.' Ll Lt lHJL§'B£itJ3¥4 0 ft-1'-~ 
~wu*, iB~~1*fil32ITTffi-;;f-J*4 PTLl~a•1-ttm 0 

[ 0094] ffitUt *4 fil4 2 ITT ffi = tJ *4 ~ pJ Ll x1 r iB t:l 1* fil 3 2 ITT ffi-;,f-J *4 ~ m; 1l tH-t!!3 ~ 81 
ffittttMo~*XM~fflITT,~*3~I~Llffi=ttMITT3~~$ITT_¥d>MfflITT~$3~ 
ffi-;;{-Jf4' mu ffi-tJ*4 ITT 3 p~ x1r ffi =tJ3¥4~ "~ :izt1ltE" ITT O ffi-fJ3¥4 ITT 3 ~ ~$~ ffi = 
ttMITT3~~$ITTIBmft*X*~~73ffl~rffi=ttMITTffi-ttMITT3~I~ITT":izt* 
ti:" 0 

[ 0095J ffi tttJ *4 fil4 2 PT Ll fil tt ~ 3'B ti:M *4, ¥-~ t$;tt *4 ~ ~ ~ tJ *4 o ffi titt *4 fil42 ITT ffi 
=tJ*4 pJ Ll J§itfi ~ ~ ~ tlit 1t fl , ~ ~ ~ 1& pJ Ll m 1t WLl Po¥ HNAND:ff1tf: ITT~ *Llfflr ~ t& 0 ffi 
=tJ *4 ITT ~Fr~ *Ll ti:~ Wtlfiltt li 1m 1-t tm, ~F ~ ¥-~ 1*tJ *4 ( vtl Po ~F ai li) Ll Lt$~¥-~ t$;tJ *4 
c vu Po g; ~ M) o ft-1"~ ~vu* , tnmtttJ*4 fil42 PT Ll ~ filtt am 1-t tm ITT~ fil 1'i atoti * 81 
_¥ &-t!fi ITT¥-~ 1*tJ*4 ITT tJ*4 fil o 
[0096] ft-'1'-~~vtl * 'iBti1*fil32pJ Ll fil1'ili¥tit4m, * HffititJf4fil pJ Ll fil1'iam 
1-t tm ffi 41 tJ *4 fil O 3'B ti 1* fil3 2 ITT ffi-tt *4 pJ Ll vLl Po iffitt it~ 4: ffl VLt9' ( CVD) * m:¥9- 0 vu Po , 
Po5'!li¥t1-ttrm fflr§'Bti1*fil32, V!LlJJJllilll[il2] Z.@~ (TEOS) PT fflftCVDI ~ITT1W~IR1*1Jf4offili 
tJ-*4fil42ITTffi=tJ*4 pJl:J, vtlPo:iffittCVDmtml ~ film:¥9- (ALD) **PX 0 

[0091J ffitttJ-*4fil42PT Llf~~§:l:1!!00~1-t, fi1i~J§~tiffittfl1tffi4ittf4fil42%JvZITT ~ 
~ ,tJf4$5} PT Ll ffl ft~~~ tlk, i~ Po~ J§it% PX ITT-'¥'. Jt - flNAND $ 1Hit :ff:ffftf: ITT~ *Llfflr ~ 
t& 0 ffi4itJ*4 fil42PT Ll filtt A~ w%~ITT $-5J~, A£* f 1rr£tffi.ITT ±:ZZ 007 g 1$ 0 
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[oo9sJ tB£id-tfil325f!Jffi4ii'JiEl/-fil428<J ~&PT Llfr20nm.¥50nma<J ffi~ l::kJ, J?ff x1r~'l'tB 
£1$·1* fil 3 2 5f!J ~ '1' ffi 41 i'J iEll- FA 4 2 PT Ll E ffl £ /J'- 5f!J £ Jc a<J ~ & o tB £1$1* FA 3 2 5f!J ffi tt i'J iEll- FA C fJtl 
tzo , 1~ tLl :tJlJt ~ t& ElZ ffi tti'J ;!El/- fil) 42 8<J x18<J _m J[ ljz~ PT Ll fr 2.¥ 10 24, # ll :im 1t fr 8 .¥ 2 56 81 ffi 
~l::kJ,J?ffiliPTLl~ffl£$El<J_mJ[~~o!i~1**8<Jffi$~~$8~t&PTLlffl~~~:tl~ 
t,& o fr-'l'~nffifJLl*, :St ~tt~1-t (32, 42) * 81~'1'ffitti'JiEl/-fil42PT LlJl~fr~'l'~ § B<Jffi 
4ii'tiEll-fil42 l::kJ ~ ~ _t ~~ 0<J :l:)J >J ~ & o * -~fJtltt~ ltJPT Ll fil 15 A* PT Ll J§it% JVGff frt • 
•ftf:14 YUEl<J fffit••·ftf: L[:IEjlOO, LlR.A *PT 12J,J§it%JVG.¥d>-'l'x~•1tf:8<J ~ ~-[[~ 
4000 
[ 0099 J ~~ 00 2 , PT Ll fr::St ~:ti~ f-t (3 2 , 42) z_t.% JVG .¥d>fil 15 :3/tfx:m ti :1fLl fil B<J -Jt tLli'J iEll­
!i ~ 1* C5K ~ t±:1) , # ll PT Ll 1t tLl 00 ~{t Ll fr A*% JVG :ff D o :3/t tLli't*ll-!i ~ 1* * a<J 00 ~ PT Ll 
:imtt~ffl00~{t:3/t~tt~!i~1*~~~~~-B<J.¥d>-'l'~~#tt~~*!f'i~~tt~'l' 
:St ~tt~1* (32 ,42) ofr00~it8<J:3/ttLli'tiEll-!i~1** B<J:ff or fila<J::St ~tt~1$ (32 ,42) B<JW 
~~~~Ll%JVGffM•:ff □ o~~$ibl,OO~it-Jt~tt~!i~1**8<JOO~~tt::St~!i~1* 

(32,42) El<J!f'ifP%JVGM·f$3f tt::St ~tt~1$ (32 ,42) El<Jfffit•:ff Do PTLl::St ~ fflrtitLl3f tt::St 
~tt~1$ (32,42) B<Ji'JiEll-B<J~~#tHitLlIZ:El<J1,t~tt:fi, Ll1ft1,tfr::St~tt~1$ (32,42) * 
01 *- 5¥o * =i'tiEll-B<J titu o ~ ~ # tttitlJ PT Ll ¾ ¥tl tzo-*YU&@~ -=f'titu o PT ~±ti!, ~ fr- Jrn 
filEfil31 PTLlffl1t::St ~!i~1* (32, 42) 5flJ£flzz..l'aJ 0<JtitLlftltfilofffit•:ff D 8<Jfll!UmPTLl¾ 
~ Jrn _t ~ 1l B<J , ElZ PT Ll ¾ itJT ~ B<J o oo ~ it B<J :J't tu i't iEll-tt ~ 1* PT Ll Fo ~ ~ 3 ~ , fJtl tzo :iffi tt ~ 
1,tofffit•:ff D PTLl%JVGfrfffit-•ftf:L[:1EjlOO* o 
[0100] :imtt~ fr- JfnfilEfil315flJ~ fr Jfn~fil 12*%JVGfffit•:ff D, fi1~fffit•:ff D }AX ~tt 
~1* (32, 42) 8<J T9I:rz 00 M {$ f1J ¥ ~1*:ttiEll-fil lOEl<J Tm:rz 00 o fr-~~ JJffi fJtl * , fr¥ ~1-t:rtiEll-fil 
108<JJ,m:rz001mr_1:1:-m• ill fr~~ ff.fit• :ff D 8<J ~ $ z.. J§ , PT Ll PT~ ±ti! tA ff 3ttA f Ll ¥ ~ 1*tt iEll­
fil 10 * ag tt&titlJ O pJ 12), fr 3 ~ :3/tt!Jtt fll-!i ~1-tzmT ElZz..FotA1r tt titlJ O ~ ~ $lR ' ¥ ~ 1* 
:rt -*4 fil 1 o 8<J [_lJ_] ~s :rz 00 PT Ll J.J\ ¥ ~ 1-ttt flt fil 1 o 8<J 5K JJQ I 8<J J,m :rz 00 ~ 1i{~ 3 [_lJ_] ~s 1* & o [_lJ_] ~s 1* 
&PT Ll 1Jtl-tzQfrlnmfLl50nmEl<Jffi~ l::kJ, !?ff ill PT Ll fiffl£/J',5¥1J]!jcB<J[_lJ_] ~s1*&0 tt&titLl¾ PT 
~B<J ,# ll PTLl~"mtotzo~~3ttfftt&titLl, Y!Ll~~"ff.fit•:ff D B<J ~:rzOOPT Ll1=i¥~1*ttfll­
fil 10 B<J ~ J,m:rz 00 ~-f 00 off.fit• :ff D * B<J ~-'1' PT Ll fil 1-r~ ~ _t ~ 1l r£llz B<J ~ ffi:rz 00 M 
~B<Jrum~$~ru~oA*%JVGff.M•:ff □ !4~8<JL[~fr*~*~~-#L[~o 
[0101] ff.fitff!i~1*iali;J55PT 12), 3f tt::St ~ti~1$ (32, 42) %JVGfr~~'-ff.fitff:ff D l::kJ o PT 
Ll fJLl tzo :im tt~ tl ·ti:l:il! ffUR2is: fil B<J !1JZ Jl ~ 1=i ¥ ~ 1-t tt flt fil 1 o ;t§ ~ B<J ~ ~ ~ B<J :ti* B<J ¥ ~ 1* 
tJ-*4, Llfr~~ff.fitff:ff D 8<J ~$%JVGPT ~ag )7r MrtJ:i]t$7.1\.66, *%JvGfffitff:l:i~1*55o PT 
~ 1t :l:il! , $ ~66 PT Ll ~~--mt ElZ f~fil 1 o * B<J i1J 11 ~ 1t off fit ff Hlfil :iffitt-*YU~ %VL~ I z: 
VllRfr::St~ti~1$ (32, 42) z_._ta<Jfffitff:ff D * offfitfffHlm PTLl ¾~~~~:St ~!i~1* 
c 31 , 4 2) B<J ~ it tJ fl!- m B<J tt ~ 1-t O ff.fit ff HJ fil :t~m!ll ff fit ff :ff □ B<J Jitr ~ c-~" ElZ $ ~") tum* 
00 5fl] Jifr ~ (-~'- ElZ $ 'i'-) ~ * 00 0 ff.fit ff Hlm ¾~~ ag Hl ~ m ' A fr ;;Jt ~ )7r $ ~ ffiij ff ag 'tl'PR 
rmm~MMff.B<J~~,~~frfffr~~El<J*W~ffiffa<Jm~r~~~M!f'i3o 
[ 0102] fr -'1'~ JJffi fJLl * ' ff.fit ff Hlm pJ 12), ¾:l:i ~1*, A~~~% JVGJl!i'Aff ~ ~_§. 13 ~ * .~ m' ~ 
MMff.mLlR.~:l]t~fr-!fnfilofr-~~nffi~*,$'1'nI:toot&!1JZ~MMff.~fr-ffnPT~r~ 
J]! ~ * -~ fil 5fl]~_§. :f'3 ~ * -~ fil z fa] 0 
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[0103] F,Jl13~ fr JwFAt~iu!kff{itff:ff D 1¥1 {!J1tl~o Jlf,$:1:ih, F,Jl13~ Jr Jwm PT Ll ~ffit:im421¥1 
ru~*~offl~~JrJwmPTLlfil*-,t-gx;$,t-~JrJwtt~m,APTLlffl~~J§~%Mlfl~ 
tLl:tJJJt~t&l¥1:t~tLl:tJJJtt&~ Jr Jw o F-Jl13~ Jr JwmPTLl fil 1'i-li.ft4m, ~Jr Jw~~-1,t4m, ~Jr mi 
~~ffl.-1,t4mgJZAffl~oft-,t-~~~*,ffl~JrJwmPTLlfil1'i-~&-,t-li•1,t4mm~~ 
&-,t-~ 1r mi~~$l1,tltml¥1:ti1i:1*o f,Jl~~ 1r JwmPTLl:im:cH~~o1,t$'4.t§iJ[~ (CVD) ;f□/ 
~~~mm~ (ALD) B{J~%v=t:;f9'I Z:%M, ;fD/gjz;imjjJ=t%1J;JEl!-m ( iJLl~□~Fsilim) 1¥Jv=t:~;f□ 
Fo ~3tl~~ mrJ *ll-m~ 1,r.19 ~ 1r Jw tJ *ll-m c fJLl ~□a• 1,r. tm m) m MO F-ll 13~1rJwm121¥1 RN PT 
Llft6nmfLl24nml¥1 mtlfil pg , !¥.~-IB PT Ll ~m::~>J\:f□ £Jcl¥1 JJJN o PTfH~:l:i!!, F-Jl13~ Jr Jwm PT 
LlMffMff:ff □ *~~,ffi¾ft~rlffru*~~ffl%M~~~~:tJJJt~~z~,~rl:imrlB 

~ ffi 11:FA 42% M s{J [_lJ_] f,E§ * 1¥1 ff 1!l1tlt~ ium 11J ti% Mo 
[ o 104 J ~ w fit ff mfil 1'i-~ Jr mi ~ w tm ~ rt ;JEl!- , A PT Ll ¾ fJLl ~□ li m 1,t tm , ~ m ~□ 1~ ~ $ ai 
ligjz~ ~tJ ;JElj.1¥] ~ ~ tJ ;JElj. 0 ft--t-~ ~ iJLl * , ~ wfit ,ff FA fil 1'i-liffi.1,tlm 0 ~ w fit ,ff m pJ Ll % 
M19~JwM*l¥1•,t-~wMffm,gx;~eyLlfil1'i-$,t-~MMfftt~ml¥1:ti1i:i$o~*~ffl 
$,t-~wfitfftJ;JEll-m, APTLl filti$,t-fa] ~~:ffl¥Ji¥ J'[.:tJlJt:t&rJ;JElj.m 'Afil1'i-~ ~tJ;JElj. ({JU~□, 
i~~□~, t§, tH, tt, ts, 'ff 1¥1 ~~R.A~~, gjz~m~□~a1,ttm, t§a1,ttm, tHa1,r.4m, tta1,r. 
tm, tj; a1,t 4m, ~ a 1,r. tm 1¥1 ~~a 1,r. tm gx;A tll~) :f□ 1 ~ ~ ~ 1*rJ *ll- < 1Ju ~□ , fil * ~ &-lrf! • 
Jw ~ ~ 1* 5r. ,ftf: gx; ~ &-;tqi 1,t -g.tm ~ ~ i$;tJ ;JEl!-1¥1 $ si gx; ~F ~ ~ ~ 1*rJ ;JEl!-) o PT fH~±filgx; rft JJ□ 
:I'll!, ~wfitff mPT Ll filtitfgt~~ w=tm~;tJ;JEll-, 1JLl~o-,t-gx;$,t-liffi.1,ttm~o PT~1~:lfil, ~w 
MffmPTLlfilfflm~~~AA*ffittl¥J~~M*ffltt,APTLl¾~~UM*ffltto~wMff 
mPTLl ¥Ll~□ :imrl1,t$~t§v=t:~ (CVD) '~~FAVLt9' (ALD) ,tt:EJ.'4.fflv=t:;f9' (PVD) gjzx1r~wfit 
Z¥ml¥1JiJr½tl¥J (-,t-gx;$'i"") rJ*ll-1¥11:f:1riJ ii-~1¥1v=t:t9-tz*%Mo ~w1itff ml¥1 RNPT Llft 
2nmfLl2Onml¥Jffitlfil pg, ~~ill PTLl ff ffl]!/J\;f□]!jc1¥JR& o 
[ o 1 o5J ~ :lH ~ 1r mi mfil1'i-~ 1r JvHt *ll- , ~ tt ~ 1r mi tJ;JEll-PT Ll ft~~ 1¥1 ~ 1~& ~14 r =tAlf 
~w~~ o PTLltLH!is~%Mlfl•Jt-ttNAND$fl1itffff141¥1~1tt~tt:,:imrl~~vft~t±A 
~:®rlFowler-Nordheim~~i~~lfl~w~Bmff~wr'f~oPi:iH~1rJwmPTLlfil1'i-li$L 
1-t tm , am 1-t tm , • a wA,t tm , ~ 1r mi~~• 1,r. tm < ¥Ll ~□ li3 • 1-t tm :f□ ~ • f,t tm) , ~ 1r Jw ~ ~ 
ffl.$l1,tlm, ~Jrmi~~lill[i~, A~~;f□/gx;Atll~ oft-,t-~~fJLl*, r'f:iH~1rmimPTLl fil 
**-a• 1,r. tm m , aw.• 1,r. 4m m :f□ *=a• 1,t tm m 1¥1 :1:1 ,1: 1* , A :im ,m, 1t 19 oNo:tt ,1: 1* 0 ft 
-,t-~~~*'~:l]t~JrJwmPTLlfil1'i-~JwL~1'i-~1¥Jli$L1,t4mmgx;~)P-!L~1'i-~1¥Jliffl. 
$L 1,t tm mo rf m ~ Jr Jw m 1¥1 JJ1 N PT Ll ft2nm~ 20nm 1¥1 m tlfil pg , !¥. ~ -1B PT Ll ff ffl £ /J \ ;f□ £Jc 1¥1 
R&o 
[0106] PT½t:l:i!!, PTLlfttt{itffHlmL%M7X~Y¼J:iHtJ;JEll-m (1JLl~D$~lim) ;f□/g!Zffitim 
C1JLl ~□ ~ 1r Jw rJ *ll-m) o t¥ fit ff HJ FA c Ll R. m ~□ 7)( id'¼J mtJ *ll-m gx;ffi t1:m 1¥11:HPJ im Y~ m) PT 1~ 
~rnJ JH1:ttl!ts~Ll, fffittfitffHJm (;f□ {f:WlltfY~ m) ITT 7j( ~$*1~M~ ~:ti,i:{$ (32, 42) ITT 
~*®L~~~1"ffMff:ffDl¥1~$3~oft~rnJ#tttt~zJ§UffiftttMff:ff □ pgl¥Jf¥ 

{it ff Hlm 1¥1 ~ -t-Jtl~¥ 1[ $ * ttJ M tt{itff HJ5O 0 ~'1' ttfit ff HJ5O pJ Ll 1=j l:f 00 ~ ti;] 0 ~□ ::zls: x 
m~ml¥1,~*5r.#1¥1%~PTLlft~~~gjz~$ffWR1¥JM~r:imrl~~~%ffi~M~A 
1riJ%~, Y!Ll5r.141=iAfriJ%~¾~ttJl¥1 o~D*~t&1:trrt¥{itff:ff □z r ,Y!Ll~t&l¥JJ~*®PTLl 
tm 1_1:tm• a ft El3 Lm 1¥1 t¥1it ff HJ so 1¥1 pg f!l1tl ~ ~~ JE 1¥1 ij5". pg 0 
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[ 0107] ft - ~ ~ tffi11YLl q:t , * - ¥ ~ 1* ;;zjm: m pJ ~ 3m :iii~ :ti□ ft:'¥=~ t§ ff[;f9' ( CVD) ITT~ %m 
~n~*~~~~m:ttMmH~VL~ft~m:~*MmITT*OOLoPT~~~~tt~~*-¥ 
~1*11Jm:mt□ff1itffEJ, ~ft~~fff*ff7f D 8<J~W%M3f D o~t&¥~1*m1O8<JTm*OO 
~~~·~ft~~fffflff3fDITT~Wofffflff3fD~ITT*-¥~1*~m:mITT~~~*$5t 
--w., c\-';kk _ _:,JL B J¾-,\1,---r '-'-'"37.17 ,L.'>-6O1 
11'-'-'J )JX, ~ ---t-" ---rj-" V--1"-{ ~ J!! 1::11,; 7J 0 

[01osJ ft~~fffitff3f D ~ %Mfff*ffEJsoto*-¥~1*~1Jm:fft3:n\.6Olz.J§, *=¥~ 
1*;;1Jm:m pJ~'IJ[5f9' fr*-¥~ f*;;1Jm: fffl:n\.6O18<J flJ!tl~L, ff 1* ff 3f D ~ ITT ~fR ¥ ~ 1* m 10 
8<J~:E_EE~·~ITT*00 L~R ft:>t ff ti1i:1* (32, 42) ZL 0 *=¥~1*11Jm:mITT ¥~1*ttl4-
pJ ~ fil1'tti * $ s1 ¥ ~ 1*tt 14- ( 1YLl :ti□ ti*$ s1 li) , ElZ i'r PT~ fil1'tti * ~F s1 ¥ ~ 1*ttl4- ( 1YLl 
:ti□ ~ F s1 li) , A PT~ Fo gtfr tR:: ~ ITT flf!& ~ :lttff if if! 81 il!J<. Fo 1Bz~ 1-t7-Jti * $ s1 ¥ ~ -f*tt 14- o 
[o 109] PT izt~ , ~ * M ~ 62 PT~% M ft~~¥~ 1*11Jm:6O ~ {IJ!tl 8<J ~ ~ , 1YLl :ti□ Jffi:ii'IJ[5f9' m 
~li•1t~ITT~*MMM,~~*MttMITTFo~f:f:81to~*MttMITTffil1tMfil1'txff 
ti 1i: 1* C3 2 , 42) ITT if(M m 8<JJm * oo 8<J 11( ff oo ITT J:m * oo CA PT~~ 1Yu :ti□~ J:m m tB ~~ 1* m 3 2 
ITTJ:m*~Ln3~m~ITT~*MttMITTW5to~*MttMITTf:f:81tPT~~~Jffi:ii1t~m 
tif m 1ttA1r Off fit ff yf D ~$ITT~* Mttl4-8<J~~JU*$ 5ttiJ M ~ * M ~62 0 ~ 1r M ~ 
62 ~ PT izt ITT$ 1tf: , # ll ff fit ff EJsoto ¥ ~ 1*i1Jm:6o 81 g£1.if PT~ fc ~tJJJ'E ff {it ff 7f D o 
[ 0110] pJ ~ 1YLl :ti□ Jffi:ii[_ll] PB t1ttLl3 ~ X ff ti 1i:1* (3 2 ' 42) ITT~ 1m m ITT Tm* 00 L n 81 * = ¥ 
~1*11Jm:m 8111( f fffl:n\. 0 * = ¥ ~1*11Jm:m 8<J ~'i""fu*w :n\. rig M* = ¥ ~1*~1Jm:6O2 0 *­
¥ ~ 1* 11J m: 6 o 1 to*=¥~ 1* 11J m: 6 o 2 8<J ~ ~ mtt ~~ 8<J :x1 ¥ H :rth fil 1$ 3f :ii x ~ ti 1i: 1* c 3 2 , 
42) ,# llPTiztITTtt~rPJ~tiJMfff*ffti1i:1*mtiJ55ITT¥~1*11Jm:6OITT-$5toftt§fPJITTff 
1itff7f D ~ ITT-f£lfffitEJ5oto¥~1*i"1Jm:6OtzJMff{itff:11t1i:1*mtiJ55o 
[o 111 J PT~ Jffi:ii 1t ~~~*~~ITT Jyf $ [_ll] ~ #m~ti*¥ ~ 1*ttl4-*% MYffitR 13: ~63 o 
ti*¥~ 1*tt lll-PT~~ 1YLl :tioti * $ s1 li o iffi1lz 13: ~63 PT~ Jl~ ~ *-~ ~ ~ (ep ¥ ~1*tt 
lll-m lOITT ~ ~~) t§&ITT *=~~ ~ITT ti* oVL~ITT ¥~1*ttl4-ITT $*$:fr PT~ 1YLl:tio3ffi:ii 
1-t~tJlrif:f:B 1-t (CMP) El,\t[_ll] pi§t!ktLlJA:>t ff ti1i:1* (32 '42) ITTTm*OOLn3Pi 0 
[0112] pJ ;izg~, tBt~:ffiEm 71 pJ ~ %Mft5t ff ti1i:1* (32, 42) t□ fffitffti1i:1*§;ati;J55ITT ~ 
JLl ZL o tBt~:ffiE m 71 PT~ fil1't ~ * .~ttlll-, b~ :ti□ li• 1t ~, ~ * M ~ ~-1t ~ to/ wtti~~ 
ITT~mliW?lliRJJz~ o§:Bg~:ffiEm71 ITT W&PT~ft5nm~lOOnmITTffi!E ~, ~l'rill PT ~{tJ=lt~>J, 
to~ ::k ITT R & o 
[0113J ~~003, PT~ 1YLl:tioJffi:iiim!JJotooo~1-t:3/ttll:vtt1t:1fUm C:5K7T> tB) , * llJffi:iimffli~:ti□ 
~~ ~'t1:t1ttLlITTtitLl~~:3/t~mtiffUmITT 00~~ f[J 3f :iiX ff ti1i:1* (32, 42) , *3PiX ff :11[ 

1i:1* (32,42) ITT$5to PT~%Mfil1$3f:iix~ti1i:1* (32,42) ITT!r'f'i'W&ITTi1Jr1'10Fogt:1:il!, PT 
~fflPTiztITT ~ *~;tt.;fl!- (1YLl:ti□ li-1ttt) tJtfE11Jr1'1, ~%M~1r~ttl4-$5t64o ~*~ttlll­
ITT $*$:fr PT ~:®:iii~ :ti□ 1-t "¥= mri f :f:81tto / wt [_ll] PE t!ktu Z ~ ITT f :f:81t I Z: M tB g~ :ffiE m 71 
ITT 1m * 00 L n ~ ~ 0 tB §:~ :ffiE m 71 ITT 1m * 00 pJ ~ ft f :f:8 f-t 1JHaJ J=l=Ht §'.:t ll: * 00 0 ~ fr M ttlll-$ 
:n\.64ITTTm*ooPT~ ~fBt~:ffiEm 71 ITTTm*OO~f OO 0 
[ 0114] ~~ 00 4 , ft tB£~ :ffiE m 71 ZL% M * 00 ~1-t 1~ !r'f tJ lll-m6701,t!r'f tt lll-m6 7 'El, 115 pJ ~ 
~ g* 1,t !r'f ITT tt lll- , ep PT ~ ~ x -r~ ITT 3 Pi :iIB $)A;,~ W iu ~ $ ft- JE ff gt a1 fa]~ ft)f ~ Pi ITT tt 
lll- 0 1YLl :ti□ , 1,t !r'f tt lll-m 6 7 pJ ~ ;izg § :3/tii m ti JfU tt lll- ' ~ tJl ~ if ~tt lll-~ R: xtJl ~ if tin tt lll- 0 
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PT J:tlr 1~ ~ tJ 14 fil6 7 ITT~ ;tJl ~ if tm ;;f-J ;JGJ. PT Ll ¾ EE 5t 1tk ITT* ®t-'¥l ~ *Ll PX EJ{J ~ Vl;;f-J 14 , 3f _ft PT 
Ll ¾:2fs: ~Pi~ B ~o s{]®t~ § f fil 1tJJ14 o PT m-=r1~:m1t 14 fil67 ITT x;tJl~ if tm1Jl4fil *lit~~ 
if4m 1t 14 , 17u :tz□ * ~Pi~ B ~o ITT lit~ vt1~JJt¥* fil 1J 14 o 11i :m1t *4fil61 ITT rm 7]\.;tE m J[ 1~ :mzm 
~ Ii , £2[ 1*~i~11i~1Jl4 fil67 ITT 9H!JIU~f$ ~ iU-'=51¥1i1 ~~1tf: IX~ 1 oomtt 4~ ITT~~~ IX :!si 
400ITT9r~ o 
[0115J PT LlJffirlftlPJ :f'f't1:titUf$~11i:m1Jl4fil67q:t EJ{JTT o ITT IX~ pg 13{)£igti~fil7Lt□~ 
J]100 ITT £-e. ti~ fil 3 2 EJ{j $ 5t O * IP] :ff 't1:ti tu ITT~ Fo - tV PT Ll x1 ffi 11: ;,f-J 14 fil 4 2 ITT ;;f-t 14 ~ ½!; 1:¥ 
't1:, Ll~/JvftiU~)]lITTffili1Jl4fil42q:t 13{Jttfttitu ofr1~:m;;f-J14fil67 q:i ITT TT o ITT IX~ pg ITT 
£-e. ti ~fil 715¥□ ~ JPl 00 ITT £B ti~ fil 3 2 ITT £1:z _tJl~ PX [1:!] PB H1 o 
[0116] Fo~±tl!, mJ[1JLff I Z::tf;;JJJITTtil, Llfr~~~IX~400q:t%PXPfrt~*OO omt11I z:; 
W JJJ PT Ll fil 1t i~1~~;,f-J 14fil611,i~ Ll to M 11i~tJ 14 fil6 7 q:i ITT TT o EJ{J ffi - I Z:: W JJI, * IPJ :f'f 
't1:titu1,i~1t 14 fil6 7 q:i ITT TT o pg 13{) ffi 1i;;f-t14 fil4 2 ITT ;;f-J 14 ITT ffi = I Z:: W JJJ CA~ ElX ::f A~ £-e 
ti ~ FA 71 ITT ;;f-J 1413{) f* ~ titU) , * IPJ :f'f 't1: ti tu 11i ~ ;;f-J 14 fil q:i ITT TT o pg EJ{J £-e ti~ fil 71 5¥□ £-e. ti 
1* FA 3 2 ITT ;,f-J 14 ITT {I: {PJ Ju~$ 7]\. 13{) ffi w JJJ FA 6 7 0 fr - '1'" ~ JM 170 q:t , ffi = I z:; w #I q:t E ffl ITT 
* IPJ :f'f 't1:titu I Z:: PT Ll x1 £Bti 1* fil 3 2 ITT ;;f-J14~ :i& 1:¥ 't1: , 3f _ft fr ffi - I Z:: W #I q:i E ffl ITT* IPJ 
:ff 't1:titu PT Ll x1 ffi li ;,f-J 14 FA 42 ITT ;,f-J 14~ :i& 1:¥ 't1: 0 

[0111] ~~005Alz5B, £2[1JLff IZ::tf;;JJJITTtil, 1iiU~~13{Jffili1Jl4fil421Bz00~1t.o PT :i& 
:I'll!,~ 1r JY!~fil315f□~ 1r JY!mfil 12PTLl-'=5~~ITTffi4i;;f-t14fil42Ll;t§rPJ EJ{J OO~tl1z00.~1t.o11i 
~;;f-tl4 FA 6 7PT Ll Fo £t17u:tz□Jffitttk1t.f$~ o 
[011sJ fr~~~IX:!si400q:i%PXPfrti*OOIX~o :tz□ :2fs:xJikftffl0{), "pfrti*OOIX~" ¾m~ 
q:i 1¥ fr pfr ti* 00 ITT IX :l~lto :tz□ :;,ts: x JiJr it ffl ITT , "~r ti* 00" ¾ t~fil* ~ d> W3 '1"-1k f * 00 l□ ~ d> 
W3'1"-¥1i*OOITT*00ITTfil,~~m'1"-*f*OOm~M*f*OOITTffi-~-[P)_tfil~ITTffi­
¥1t*00,3fHm~M*f*OOITTffi=~-[P]Tfil~ITTffi=¥1tOOo 
[0119] iirPfrti*ooz--1.ITT H1£pfrti~ 0 :tz□ :2fs:xJiJr~fflITT, "pfrtiH1" £mA~Pfrti*oo 
ITT H1 o PfrtiH169PT Ll~~~ 1r JY!ttl4fffl7J\.64 C:5K~ tB) ITT JU~fffl73\.5f□ 5t w!iRf* (32, 42) ITT 
Ju~ 00 ~ {t. $ 7]\. 0 fr pfr ti* 00 IX ~ pg , m '1"- T fil ITT ffi = ;,f-J 14 fil ( 170 :tzo ffi tUJ 14 fil4 2) bt {I: {PJ 
L7JITT ffi=1Jl4 fil{!J!UIPJ ±tl!M1${~ ~J21, 3f _ft m'1"-T filITT ffi-;;f-J14 fil ( 17u:tzo£ig£~1*fil32) bt {I: 

1PJ _t fil ITT ffi- tt 14 fil tu 1PJ :ttllfil 1$ 1~ ~i?1 o ffi-;;f-J 14 fil c 17u :tzo t-e. ti 1* fil 3 2) io ffi = 1J 14 fil c 17u 
:tzo ffi ti;;f-J 14 fil42) ITT¥ HIBrt 4~ x1 PT Ll A~¥ 1[ £if ITT {IJ!U~ 0 :tz□ * JZ:JiJr 1i ffl ITT , :tzo ~ if fr fil * 
ffi-*OO~ffi=*OOW3~ITT¥1if00,~ffi-*OO~ffi=*00~~¥1tmifo 
[0120] ~~006A;if□6B, PT LlJffittvVf5H~:tz□ lit¥t1t.1mITT ~ 1r fv:1;;f-Jl4, frpfrti~69q:t %PX~ 
1r ;m;;f-Jl4fffl7J\. (ep '£igti:1:l JEtJ14$ 7]\.) 0 vVf9-~ * JY!tJ 14 ITT$~$ 5t PT Ll Jffitt vu :tz□ {t.$ f}l 
i'HiG f :l:8 1t. ( CMP) 1'A £ig t!t ~ fil 71 ITT J]1 * 00 _t 7J ;f$ Pi o :f:j 1E pfr ti~ 6 9 ITT iJVf9-~ 1r 1v:t ;;f-J ·*4 ITT J1J ~ 
$ 7J\.1iJ PX ~ 1r &1 tJ 14 $ 7J\. o 
[ 0121] ~ 1r )Y! ;,f-J ·*4 $ 5t .T-1 fiu IB pfr ti~ , * X q:t ft .T-1 {f1J IB pfr ti ~ 1r lm ;,f-J 14 $ 7]\. 6 5 0 :tz□ * X 
~~fflITT,~IB~W~#¾mA~~~*OOH*faOO~~.T-J-'=5~--1.1¥fr~#ITT~~ITT 
Jgf * 00 ITT¥ 1[ 1£§: ~ ITT m ~ rm -'¥l iftfl ~ JJ□ ITT~ {cf: 0 fiu IBPfi' ti~ 1r lm tJ *4 $ 7]\.6 5 % JvG fr j( w !f R 
1* (32, 42) ITT pfrtita 1iJ z_t, * H PT Ll A~ f :l:8 ITT Jgf * 00 0 ti□ ~i~lit¥t ,ft tm E ffl rff1J IBPfi'tt 
~ 1r fv:t ;,f-J 14 $ 7]\.6 5 , 9W fi1J IB pfr ti~ 1r lm ;,f-J 14 $ 5t 6 5 ITT lit - {t. tm PT Ll 1~ ~ wZ ::f 1~ ~ m tz□ B 'p 
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;f□ I mc:F ITT 1~ ~ Jflj O 1itl ill.rfr 1J ~ 1r M ;,f-j 14$ 7)\.65 tEJJ( ff 00 ~ ITT 7j( f ~ 00 f,R ~ /j, r1itl ill.rfr 1J 
~ 1r-Mi'Jl4fffl?J\.65tE~3ili:lttffi. O~P, ~~1$i'Jl4fil 10) B<J1:f:1PJ1J( ff OO~B<JJJ< f~OOfRo 
[0122] _¥&-'1'~ 1r Mtt~~7PPT Ll PT :iz!t:l:1P.%Jvt1g~tt1itlill.rfrt:51'i~ 1r Mi'Jl4$5t65;f□/ 
mc:~tt:x: ffttii:1* (32, 42) o!lt)'r, ~ 1r M3z.JJtt~~7QPTLl%JVGtEt~iffmlX~ q:i, AtEJ§~t 
a<J I z: t!7 !JI q:i tR::1~ x1 tB ti 1$ fil 3 2 a<J J[ ti , ~ jJIJ ¾ 1=E m ~ ~ i't 14 fil ff 1tffi titq-14 fil 1A raJ o PT 
Ll vu -tz□ :im tt * JVG N 1$ ~ tt 1i,1 ill. rfr 1J ~ 1r M i't 14 rm 7)\. 6 s :f□ 1 me:~ tt :x: ff tt i1: 1$ c 3 2 , 4 2) * _a 
_¥ d> flj ~t& 1 o ITT Jgf * 00 ITT :ff D , :H _a:ifiltt ffl x1 r ffl *f$ Pi ffi ti;;f-j 14 fil42 ITT t:lt~IJ1t:~ ttl'f rmt 
xITT~1r MtjJE;;f-Jl4tJlJE:ff D, *%JVG_¥d>-'1'~ 1r-Mttta~7P;f□~ fr MJ[tJtttattJ7Qo 
tE-'l'~~~q:t,_¥y,-'1'~1r-Mtt~~PTLlfil*a•~~~/mc:m~ffl-~~ITT~1r-M 
~~•1-ttm O tE-'l'~~wuq:i, 1=J _¥&-~~ 1r Mtt£a~7Pt□~ 1r MJ[tJtt£a~7QITTvUR 
[qi st m fR tE tB tifilE fil 71 z__t ITT ~ 1r M ;,f-j 14 $ 7)\. PT Ll fF jg~ 1r M ;,f-j 14 fil 7 3 ff- tE r tB tifilEfil 
71 z__t O ~ 1r-M ;,f-j 14 fil 7 3 ;f□ _¥&-'1' ~ 1r M ttta ~7P ;f□ ~ 1r M 5[ Sttta ttJ 7Q pJ Ll % M79 ~ 
PX~ m ITT -'¥L '1'~ ~ta ttJ , ~p tE A ['a] f,t ~ {f:1PJ;;f-j 14~ 00 0 tE ~-~ ~ vtl q:t , 1=j _¥d>-'l' ~ 1r-M 
tt ta ttJ 7P ;f□ ~ 1r M 5[ Stt ta~ 7QITT 'UL f,R [qi S1 mfRtE tB tifilE fil 71 _t ITT ~ 1r M ;,f-j 14 $ 7)\. PT Ll 
:imtt vu -tz□ 1-t "¥= fJUJi\G f :1:B 1-t mztttt t:ll~u f$ Pi O tE~ fir ti m r , ~ 1r M i't 14 fil 7 3 ~ ff- 1=E , * _a tB 
t~ filEfil 71 ITT _t 00 PT Ll tm:EJI!.:l:11!$ ill o 
[0123] tE~~~vtlq:t, _¥&-'1'~ 1r Mttta~7PB<J%~PT Ll 1t1i _¥&-'1'~ * Mtt~~ 
7Pi41ir r ff.fit :ff :ff 1tf= IX~ 100 pg ITT :x: ff :litA:1* ( 32 , 42) ITT*-$ ?J\.1=.i 1v r ~ ~:ff IX J.!!-X400 pg 
ITT :x: wttii:1* (32, 42) ITT*= fffl?J\.tm:EJI!.:l:il!!Wj ~ otE-'1'~~ 1Jtlq:i, PT Ll tEff-,fit:ff:ff1tf= IX~ 
lO0;f□ ~~:ff lXJ.!!-X400zfa] ITTJ!l~~%JVG~ * Mttta~7P O ~rm, pJ Ll 1tfflm-tz□ ~ti%ttITT 
A1t!r:sttt7P% ~, fr□ r 00 ~ ~.~ 00 14A ITT ff 1t~ ~ WIJJifr ta'i 3£ITT O ~ 1r 1m 5[ s tt~ ttJ 7 Q pJ Ll % fix 

79~~~1r-MJ[Stt~~ITT~~,Ll~?±J§~ITTIZ:iv~ffl00jg~~IX~q:tITT~~mmm 
i'MJ[So 
[0124] 007A-7Dq:t, PTLli4:7'ti1mt:ll:1fUfil (*jf t±:1) ~JJ□1=E:x:ffttR1* (32,42) ;f□ fftlill.rfri'J 

~1r Mtq-14fffl?J\.65;f□ PT :iz!tITT ~ 1r-Mi'Jl4fil73z_t, :H _afJt:3/t~UOO~~LltEAq:t %JVG:ff □ o 
:ff D ITT 00 ~fil *ff-fit:ff:ff{tf: IXJ.!!-XlO0q:t ITT:ff D ;f□ ~~:ff lX~400q:t ITT $'1':ff D o:iz!t1lff-{it:ff 
:ff1tf:1X~1ooq:i ITT:ff D ITT 00~, 1t1iJAfi-fit:ff:ff1tf:IX~l00q:i ITT:ff D ilJff-fit:ff:lwR1*~~55 
ITTfflITTru~~~~fflttffl~~~,A¾J§~~ffl*IDJVGru~J'!l!~~ITTru~tt~ITT~~o:iz!t 
1l ~ ~:ff IX ~400 q:i s<J :ff D ITT 00 ~, 1t1i J§~ttE ~ ~:ff IX ~400 pg ITT :ff D IX~ pg% fix ITT 1±J1l"I 
PTLl~l41irr~~:fflX~4oopg ITT:X: ff:lwR1* (32, 42) ITT*= fffl73\.79$'1'~fJI!.:l:1J!73\.~ ITT:X: w 
ttii:1* (32, 42) 0 

[0125J PT Ll 1ftAi * ~ J=Hit:ll~IJ, Ll t:ll~IJ~ ttPT :iz!t~ 1r Mi'tl4fil 73, PT :iz!tITT tBtfqlfilEfil 71, 
fftlill.rfri'J~ 1r Mi'tl4fffl?J\.65LllJz.1irr:3/titmt:ll:1fUfil pg ITT:ff D rOOITT :X: wttR1* (32, 42) ITT 
$5t O 1ff1Jitlt~iffmiiJ1l"!79J~j~%JVG?±ff1it:ff:ff{tf: IX~l 00 pg ITT :7'ti1mt:ll:1fUfilITT :ff D r7J O 11J!tl ~ 
7)\. p~ ¥¼1tl"!891H~ % fix tE ~ ~ :ff IX~ 4 00 pg ITT :3/t 3& m t:ll Jflj fil pg ITT~ -i"· :ff D r 7J O 1f tut~ fffm ¥¼1 
ffl 7 9 ;f□ 11J!tl ~ :1:-tl! fa] IWj r±J tl"! 8 9 PT Ll },fi. ~ 1r- M ;,f-j 14 fil 7 3 <mz ~ tE ~ 1t ffl ~ 1r-M ;,f-j 14 fil 7 3 ITT 'tl {)[. 
r,1=J:7'tJ&ttttmfilITT~*oo~MITTttM~ITTffi*OO~&fil~~~tffi.q:tITT~~~ttMfil 
lOITTTN*OO oflJ!tl ~ 5t!Wj1±J1l"!89i4~~:ff lX~400q:t ITTX wttii:1* (32, 42) ITT*= fffl73\.x,lj5tjg 
E13 ttl ~ ?J\.r~ iiJtl"f89flJ!tl ~ J'!l!!Wj :ff ITT $'1'~:EJI!.:1:-tl!faJ IWj ITT :x: w:lwR1* (32, 42) o 
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[0126J ff1Y1H~fom1¼Jffl79l□ 1Y1tl ri'iJ 7J\.~~ r¼Jffl89q:r ITT4ij~'1"-PT Ll ~~i¼lffl, ep A~t)J>i '00:&Jt 
j{} ~*Et 1f [i'ij fil 1$ ITT 11J :ti O ff 1Y1H~ fom i¼J :ti 7 9 5f□ ttl [i'ij 7J\. ~~ 1¼1:ti89 s{] ttl fil pJ Ll ~ ¥ 11 ITT ' ill pJ 

Ll~i!m~ITT o a~'1"-~JJffifJtlq:r, 1f1Y1tlt~ltmi¼Jffl79PT LlJl~*~1¼JfflM&twl, 3f _ft 1!J1tlri'iJ 5t~ 
i¼J :tl89PT A~ /J, r * ~ 1¼1:tl M & tw 1 ITT*= 1¼1 :ti M& tw2 o a ~'1"-~ Mfi fJtl q:r , * ~ i¼J :ti M & 
twl PTLl1±3Onm.¥1ooonmE1{]ffi~ l::kJ ,Jt H*=i¼J:fl'OO:&w21=iJLl1±2Onm.¥5OOnmITTm~ l::kJ ,JI!. 
'g 1f 1ITTtl t~ fom i¼J :fl7 9 5f□ 1!J1tl [i'ij 7J\. ~ i¼J fl89 q:r s{] 4ij ~ '1"- pJ Ll m ffl ::~>J, 5f□ £A Ef{_J ~¼} :ti '00: Et 0 
[0127] a~'1"-~Mfi1Jtlq:r '~1r~.ttiafi;J7Pl=iJLl1{}~*~7j(f7:f[P]hdlfil1$ ,Jf H 1f1mtlt~fom 
i¼J:fl7 9 PT Ll j{} ~ * ~ 7j( f 1f [i'ij hd 1 fil 1$ 01ITTtl [i'ij 7J\. ~ 1¼1 :tl89 pJ Ll ~ ~ fr~ ttta :tiJ 7PIBrt~~ '~ 1i 
4ij'1"-1mtl ri'iJ 7J\.~1¼Jffl89ITT 1!J1tlfil~~ 1r ~ttia:ftJ7PITT 1!J1tlfil o 1Y1tl ri'iJ 7t~1¼J:fl89PT Ll tii~ ~ *~71( 
f 1f [i'ij hd 1 ::f [PJ ITT 7j( f 1f [i'ij fil 1$ 'i3: a* 3( q:r ~t/F Jg*= Jj( f 1f [i'ij hd 2 0 a~ 'i"-~ ml! fJtl q:r , * 
= JJ( f 1f ri'iJ hd 2 PT Ll ¥ 11 r * ~ 7J( f 1f ri'iJ hd 1 o fr ~'1"-~ JJffi fJtl q:r , 1!J1tl ri'iJ 7J\. ~~ 1¼1 ffl 891{} ¥ 11 r 
~a*OO~~l::kJITT~a*®ITTOOri'iJ1fri'iJOOri'iJ~filWo~*3C~~fflITT,¥11r~a*®ITT 
1!J1tl [i'ij 1f [i'ij ~ t~¥ 11 rrfr-rJ* 00 l::kJ s{] ¥ 11* 00 ITT 1!J1tl [i'ij 1f [i'ij O ~ it:Ji!i,£, * =JK f 1f [i'ij hd2PT Ll 
¥11 rrfr-tJ*®a{J¥11*® cep, tB£t12ffil32l□ mtt1J;JEll-fil42ITT1ITTtlfil) o 
[012sJ 4ij'1"-1Y1tl ri'iJ 7J\.~f¼J:fl89fil 1$~ i1~MfiJg $'1"-4mflt!. !'sJ ~$73\.ITT 5t ~ fil ITTttii:1* (32, 
4 2) 0 5( ~ fil s{] tt i1: 1* c 3 2 , 4 2) ITT oo ~ 1,t $ 7]\. ITT tu fil a 4ij '1"-ttl ri'iJ 7J\. ~~ 1¼1 ffl s 9 l::kJ ~ r_1 :tm• tL 
PTLl~~fti1~~3~~~~~mfilo 
[0129] ~~008A-8C, pJ Ll 1Jtl"tz□ 1tffl*[i'ij [PJ tH1t~LlI Z: '~~fflx1r3'B£i12ffil32ITT*~1Jflj. 
jz!t tl tt:tm ti *Ll m li1J ;JElj. fil4 2 ITT * = f,f ;JElj. 13{] ti*Ll JfLl 5 I A iLl ff ttl t~ fom i¼J :ti 7 9 5f□ 1!J1tl ri'iJ 7J\. ~~ 1¼1 :ti 
ggq:r o 1f,fmtl[_1J_] ~s (43,143) %JvZ1±JAZ..f$pimti1tfll-fil42ITT12flR q:r om4i1J;JEll-fil42ITT*=1J 
*ll-ITT 3 Pi pJ Ll xt 3'B £t 1* fil 3 2 ITT*~ f,f *ll-' .¥ d> ~'1"-~ 1r mt:st tf: tt7P ITT 1J *ll-' fi1Jil3Jfi-tJ Et! 1r 
Jm 1J flt$ 73\.6 s ITT 1J ;JElj., ¥ ~ 12f 1Jfll-fil 1 o ITT¥ ~12f 1J fll-Ll :& ff 1it'~ HJ so ITT~ :57~ fil ITT 1t ;JElj.~ jz!t 
tl ti: 0 a ~'1"-~ ml! fJtl q:r ' m litJ flj. fil4 2 pJ Ll fil 13 tl m 1,t !r?ll , * H 3'B £t 1* fil 3 2' .¥ d> ~'1"-Et! 1r 
Jv15[ tf:tt7 P Ll :& 1f1J ffirfr-tJ ~ 1r Jv11J flt$ 7J\. 6 s ITT 1J ;JElj. PT Ll jz!t § 1it it1,t !tm f□ ~ 1r ~ ~ ~-~ 
l?!J O a ¥, ~ '1"-~ ml! {Jtl q:r ' m 41 t-t ·*ll- fil 4 2 PT Ll fil 13 i~ "tz□ $ @ ti ITT ¥ ~ 1* 1J ;JElj. ' * H 3'B £t 1* fil 
32, .¥&~1"-Et! 1r imxtftt1PLl:& ff~ffirxti~ 1r ~1Jfll-$5t6sITT1t;JEll-PT 12Jjz!t § 1it¥L1,ttm, 
tlW, {!Am 5¥□ ~ 1r ~ ~ ~ - {,t_ 4?110 frJ3:11P 'ti {)L --r ' pJ Ll r& 5E 1f 1Y1H~fom ~!¼] ffl79ITT ~&, 1t1i 1f 1!J1tl 
t~fo!l!1¼J:fl79ITT~n£* 001\f T ~ fr.Jmmfil 121::kJ , ep:ift~¥~1*~tRfil lOITTTPI*® ITT4?ZJflt!.$ 

[ o 130 J xt ff {it~ HJ 5 o ITT * ~ 1J flt ;,¥0 ~ :57~ fil ~ jz!t tl ·ti :It!! f$ ~ * = 1J flt ITT ti *Ll I z: PT Ll ~ 
Efflr~ti*Ll1~relITTi~ti*LlI z:, mz~PTLl~~ffl (-=f) ti*LlI Z:, Aq:rti*Ll:1fLlLl~:t§i);( 51 A 
iLl 1f tH~ fom 1¼1:ti79 q:r O fJtl "tz□ ' "tz□ ~ m tt1J flj. fil 4 2 fil trS tlW, f,t_ 4?11 , IJ!Ll ti*Ll I z: pJ Ll ~ li!E ti *Ll I 
z: ' A q:r ~~ 7FlJtl 'tiia fi;J~A fil13 ~~ tt s{] r~ti*tl:tl l::kJ ' A x11it¥t f,t_ 4?11' tl)fll * ®t~ q:r E ffl ITT A 
1m * tlfi tJ fll-~ jz!t 1l ·t1::tm ti *Ll 1it m 1,t 1m O .¥ & ~ '1"-~ 1r ~ x ff tt 1 P , 1i11 ffirx ti~ fr~ 1J fll-$ 
7J\. 6 5 Ll :& ff fit~ tt ii: 1* £a fi;J 5 5 ;J'JtfiHa fi;J 5[ ff , fPJ st 1f f!J1tl [_lJ_] ~s ( 4 3 , 4 3) ff fr r )t IDT EB m ti1J 
flj. fil42 2i ffl ITT 12f~ l::kJ 0 

[0131J 4ij'1"-ff,fmtl[_1J_] ~ (43,143) PT Ll~1Y1tl ri'iJ :tihfil1$ 13{] ~, A1Y1tl ri'iJ R ~Ar ~ITT ¥11ffi ~ o 
=t~it:Ji!i,£' 4ij'1"-1f1!J1tl[_1J_] ~ (43, 43) ITT f!J1tl [i'ij R ~PT Ll Ar1f1!J1tl[_1J_] ~s (43, 143) ITT r,5J Et O pJ Ll frJ.A 
Z..8Pimtt1J;JElj. fil42ITT *=1Jfll-ITT 12ff:R q:r %JvZ$'1"-1f 1!J1tl[_1J_] ~s (43' 43) 0 $'1"-1f1!J1U [_lJ_] ~s (43' 
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143) fil 1'r:imrl3f tt ff tUtifffEI! t¼Jtl79 5 I Aii~Ll:1fLlrffi 1=EHfi:l'r tttt,ftf: IX :!si 1 oo pg% pjz 1¥1 *~ff 1Y1U 
[_lJ_] PiH3 , tU5z.:imtt 3f tt 1Y1U IPJ 7)\. IWJ tzj tl89 5 I Aii ~Ll :1fLl rffi 1=E ~~:ff IX ~400 pg% pjz 1¥1 *=ff 1Y1U 
[_ll_]pB43o 

[0132] $~*~fff!J1U[_ll_] PB (43, 43) q:i 1¥J'&~~ PT~ mLt fffr~tRlO!fl]]L~rnH!1$ 0 ff 
1!J1U[_ll_]PB (43,143) PT~ El3T FA 1¥1tBt:l1*FA321¥1Tm:zz007fO_t~1¥Jt~t:l1*~32131~:zz~1iJ7-JEo 
a~'i'"~irifi f?JUq:i, '&~ff1!J1U[_ll_] m (43, 143) PT~ Jl~ :imf*_t:l:)]~81 r,§J & o 
[0133] Aq:i%pjzWfittttt,1:1*~ti;J5581Hfi:l'rtt:tf D ::zjs:j(q:i,ft791rof!J1U[_ll_]m~1ro1mun~, 1=j* 

~fftU[_ll_] PB43x1l:t O a~'i'-~ir{fi fJLl q:i, W1i:l'1:fftt1tf:IX~ 1001~1J15Jl~i&t:J'l fr~fR 1o_t1f1¥J $ 

~ttftf:g&s1-'¥LJt - ttNAND * 131~ YU 01±~-fifi'tlN T, '&~*~fftU[_ll_] PB43PT ~ PltJEffl rti 
45z-'¥LJt-tlNAND*l¥1~3'Ulflftl31¥1*~131~fB] o 
[ o 134 J * = 1Y1U IPJ :l:i!! [_lJ_] PB 143 PT~% pjz a~ 4t-tt IX ~400 q:i 1¥1 ffi 4i;;j,tf4 ~4 2 q:i 81 '& ~ g& tit o 
'&~*= 1Y1U IPJ [_lJ_] PB 143PT~ 1=51!J1U IPJ 7J\.1Wii¼Jtl89q:i 1¥1 ~&~'i'"llltt4P o ~&~3'.£1.*= 1Y1UIPJ [_lJ_] PB 
143PT ~ 1Y1U [i'ij ±tl!llltt4P1Y1U [i'ij 5t1Wii¼Jfffl89131 t§4pl31x10 [;51 !ft, a 1!J1U [i'ij 7J\.IWJ¥¼Jfffl891¥1'&'i'"t§4plfl x1 
z !'BJ% pJG tt ,I: 1¥1 n~ta ;j;ig , '~ 1i *=ff 1Y1U [_lJ_] PB 1431313'.ll 1=.i tBti·1* ~32 813'.£1.X ffi O a~~~ irt'fi f?Jtl 
q:i , 1Y1U IPJ 7J\.1Wit¼Jtl89PT ~%pjz~ R'u.Jl:Jfoo 1Y1U IPJ 7J\.1Wit¼Jtl891¥1 t§4Px1zl'BJ 1311Y1U IPJ Ji!e ~ PT ~¾:i:?J 
~01 o a~-firttN T, a1mu1PJ 7J\.1Wit¼Jtts901 t§4pl31 xtzrBJ 01tt,1<:~iatig c143, 32) pg 131*= 
fftU[_ll_]pB143lfr~*~7j(f1f1PJhdl PT Jl~ffl~l¥1tUIPJm[jfil ,:ff _§Jfr~*=7j(f1f1PJhd2PT 
~ Jl~ T-~ 811Y1U IPJ m [jfil o 
[0 135] :imtt ¥ ~ 1;t;;ptf41Ll ~ 1r )m f,114131 m ~ {t)fO/~~ ~ -=f'{t~ 1-t, Jr 'fil ¥¼JJJ! w 7)\.66)f0 
¥~f*;p,j;flj- fil 10131 ~m:Eli!.±tl!.iltl¥1:zz OOW7J\. PT ~~~{t79 ~ fr lv1i-ttll-W7J\. 0 f?JtlPo, PT ~@ffl 
m~tt)fo/~~ ~-=f'1*~1t*~~'&'i'">'r MrZJmW7J\.66131:zzOOW5t~1-t79~ 1rJWrBJ 1WJ1*116, 
H ii ~1~ fr'& ~ff tu tifffEI! YZ.1 te 79 )fO?ZJ tl89T00131 ¥ ~ 1*;;j,,j ,;flj-~10131 :zz 00 W 7)\. ~ {t79 ffi ti~ 
1r JWW73\.616oa~~~irt'fi1Jtlq:i ,'&~~ 1r JWfBJ 1WJ1*116PT ~a11itr _t~ti;Jr£f-OO, ep ,e,f*_t 
79£f.%810~*-JcM~ffl131,~*x#81%~PT~1=ET-~~~~%pjzffi131~131~NT~~ 
if:t:i!!tir1$ 79:Ef0081%~, !J!Llx1tf:1=.i3:~00t1itr _t~ t1;J 0 
[0136] ~ 1r 1v1rBJ r~1*116fil *~ 1r Jm;tttll-, Afil * 1=J Jr Mt¼JmW7J\.66ffl~ 131 ¥~1*x~, * ii !Yft JJQ ±-m fil 1'rt~ Po• )fO/ ~m 131 ~ & ~-fir~~~~ x~ , ~ 1i ~ 1r ,JW fBJ r~ 1* 1 15131 ;;p,t tll-¾ ~ 
1r Jv1;;j,Jflto a~1,~irt'fif?Jtlq:i, ~ fr JmfBJr~1*116PT ~ fil 1'i-Jr fili¼J$73\.66131¥~1*;;j,J.f4131 ~ 1r 
Jm • 1-t tm, ~ 1r Jm m 1-t 1m ~ ~ 1r im m• 1-t 1m O ~ 1¥ ±111, '&'i'"ffi tt ~ 1r ,im w 5t616fil * ~ 1r Jm 
tttll-, A'E11'i-1=5¥~1*tJ;fl/-~ lOt§~ 131¥~1*x~, 3t li!Yft J]QJ'ilfil1'tmPo¥t7fO/mtffl.131~Y 
~-fir~~~~ x ~ , 1i 1iffi 11 ~ 1r im w 7)\.616131 tt ;fl/-¾~ 1r im tt *11- 0 a~~~ irt'fi wu q:i , ffi ti~ 
1r 1v1 w 5t616 PT~ fil * ¥ ~ 1*tJ 111-~10131 ¥ ~ 1* tt tll-131 ~ 1r Jm • 1-t 4m , ~ 1r Jm m 1-t ~m ~ ~ 
1r Jm m • 1-t 1m 0 

[0137] ~~009A7f0009B, PT ~:imtt~%VL1R*1=EfftU[_ll_] PB (43, 143) q:i %pjzfil 1'r~ 1r JmtJ 
flt ( f?Jtl Po fg¥t 1-t 1m) 131 ff f!J1U p£1. t~ 1r JW Fz} (5K~ tti) 0 ~y~ '1' ~ ~ tt flt PT~ iJUR a$ ~ff 1!J1U [_lJ_] 

PB (43,143) q:i, 1=Eff1Y1UtifffEl!~'Zjfffl79)f0Y'lJfffl891311!J1U~_t ~]Jz*~~f?Jtl't~tati;Jl31~J,mfil z_t 0 
~~tttll-PT ~ifiltt~%VL-fR1f~*mf9-, APT ~¾1JtlPo1-t~~ffliJUR (CVD) -~f' ~mfR 
(ALD) -:x~ 'flt,~ 'fltmtA3'.£l,g- o ~~ttfll-PT~¾l'j'LJW~~ -~d>WJ,fipl'j'LJW~~l31~~fB],g­
~, ~&~-fir• im~~l31 ~ ~m1-ttm, ~~~~•1-t1m, ~ ~ 1~~¥~1*tt;f4, mPo~~li 
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11. 1m l¥J ~ ~ ~ ~-¥ ~ ~ ir~ 'Air~ Ez. A i'Ji ir !1X Ji ii:~ 0 pJ ~ m ~ tE $ -1'-ff 1]l!tl [_lJ_] PB ( 4 3 , 
143) q:i 1¥J~FPlt tH1:7f-fltl·t1:~ ~tt*4filt!~, ~ffl.11.4m, tt, ttcffl.11.1m, t1Lfotfl.ffi.11.4m o :a~'i'­
~ JJffi fltl q:i , ~ ~ ;;f-j *4 PT~ fil t!~ :ti□~ l¥J ~ ~ iO IEOC ~ ~ ffl.11.1m o tE ~ 'i'-~ JJffi fltl q:i , J=l=Ff :f:j ft 
$'1'-ff1]l!tl[_1J_] PB (43,143) l¥J ~~tt*4 PT ~¾tJ:ffl.itlmio~l¥Ji'Jiir o :a~-4'-~JJffifftlq=i, PT~Jffi 
:ct it~~ ;t§V,:f9*VLf9 ~ ~tt*4 o ffi =tt*4 fil421Bl ~ ~ tt*4:i'ffl7J\.~1~ o 
[ o 138] PT~ :a r¥1it tttt1tf: IX~ q:i i¥J $ -1, m ~ ff 1mu [_lJ_] ~ 43 q:i ID PX$ -1, m ~ ~ ~ fil46 0 PT~ 
tE $ -1'-m = ff 1]l!tl [_lJ_] PB 143 q:t % PX$ '1'-ffi = ~ ~ fil 146 0 pJ ~ tE ff 1mu=tifo!I! Y¼Jrl791¥J 1mtl il--1.iO tE 
m~~wu-t1:tarig1¥J~J~filz--1.IDPX~i't~ ~tt*4fil46L ~Jit, PT~ fflr¥1*tttt1tt= IX±.!!1100 
q:i 1¥J m ~ ~ ~ fil 46 lo~ ¥I- tt IX~ 400 q:i i¥J m = ~ ~ fil 146 ~ 1~ & '1'-ffi 41:tt *4 fil 4 2 0 ff tu~ 
79' r¥ :a r& -i'-ff 1mu:tilt!I! r¼Jrl79s1 **Bl~i't ~ ~ tt *4 fil46L:tj ft st w 7)\. q:i o 1mu rPJ 5t ~ n~ 89' 
f¥tE r&'i'-ttl IPJ 7J\.~ Y¼Jffl891¥] 7K:f:jft~ ~i't~ ~;;{-j*-4 fil46Ll¥J i'ft57J\. q:t o 
[0139] :a~'i'-~ifllifltl q:t, pJ~½!;tfm~s<J ~~tt*4131 R&, 1~:f~11J1tl!PJ 7J\.~Y¼Jrl89iOff1]l!tl 
tiltEl!r¼Jrl797K~~:f:jft~~i't~ ~;;f-t.*4fil46L o tE~;tqi'tl{)L --r, tEVLfR~ ~;fq-*4zFo, tE1]l!tl 
IPJ 7J\.~~¼Jrl89iOff 1]l!Utilt!l!t¼Jffl79q:t 1¥J&~'1'-pg fffr~ (79' , 89' ) o j$i't~ ~;;{-j*4fil46L,ffi 
~ ~ ~ ~ 46 ~ Ez.ffi = ~ ~ fil 146% PX79. ~ 1¥] ~i't~~ 0 
[0140] ~~00 lOAiO lOB, fltl:tz□ Jffi:ct* IP]~ 't1:t:k~Ll*1A &'i'-ff1mtltiltEl!i¼Jrl791¥J1]l!tlil ,j). & 
'i'-1]l!tl IPJ 7)\. ~ Y¼J rl891¥J ttlil# ii 1A ~ 1r M ;;{-jf4 fil 7 31§ t:k~Ll ~ i't ~ ~ ;,{-j *4 fil46L l¥J VL f,R l¥J ~ ~ 
tt f4 0 m ~ ff 1mu [_lJ_] PB 43 q:i i¥J mf9 01 ~ ~ tt *41¥J & '1'-Ju ~ w *~PX m ~ ~ ~ fil46 0 m = ff 1mu 
[_lJ_]pi§ 143q:tV,:fRl¥J ~ ~;,f-j*41¥1&'1'-J1J~$7J\.~PXffi=~ ~fil 1460&'1'-~~fil (46' 146) pJ ~ 
¾~~~~o 

[0141] &'1'-ffi~~~fil46PT~fflf~$'1'-1~tLlffl~tliti0£5$'1'-~tLlffl~rlit~~ti O~P, ~ 
'f:R!E~) l¥J *~1¥Ji'Jiir o&'i'-ffi~~~fil46pg l¥J $'1'"1~tLlffl~1&PT ~ fil131ftrfil13r¥f*ff:f:i 
i1:~ta~ss1¥J ¥1ir¥fittttt1tf:1¥J t§~ &:&~1¥J~tum~ 11it O ~ii:Ji!m, &'1'-m~~~fil46PT 
~¾*~,;ttffl~$'1'-¥1i:r¥~tttt#l¥J~ffl~~ffl~~o 
[0142J filt!x ~ i¥J $'1'-ffi~;;f-tf4 fil o~P, tet~~fil32) 1om=~ ~fil 1461¥J 00~11.:1:1,1:~ 
%PXtE~¥J.ff lX~400q:t O 00~11.:f:i,i:~ (32, 146) q:t 1¥Jffi=~~fil 146%PXttffi=ttf4fil 
(ep, ffitUtf4fil42) 1¥J&~&:&~ o 
[0143] ~~00 l lA-1 lB, ~1r~:ttf4 pJ~~%V,:f9tEff1]l!tltilt!l!i'¼Jrl79t019!U IP] 7J\.~Y¼Jrl89 
pg o ~1r Mi-t*4 PT~ fil13fltl:tz□ 1it-11.4m ,ttffl. 11.4m, ~ 1r ~~~-11.1izJEOCAi'liir 01=E~'1'-~ 
JJffi wu q:i , ~ 1r M :tt *4 PT ~ fil 1! tt-11. 4m 0 
[0144J a~'i'-~JJffiwu q:i, 11J1tl rPJ 7J\.~rtJrl89PT ~*Ez~1r M:tt*4~~:tjft, ~ IDPXrtJ1t:tjft 
~ 1r M :tt f4W 7)\. 84 , rm ff 1mu :tiltEI! rtJ rl79* ~ ~:ti ft~~ 1r M :tt*4 o ~ iiJi!-tJl. , ff 19!tl n~PT ~ t¥ 
tE T ff f!J!tltilt!I! Y¼J ti 7 9 pg l¥J m fR l¥J ~ 1r M :tt f41¥J $ 7)\. pg 0 
[ o 145J PT~ tA ff* IPJ :ff 't1: t:k~Ll , ~ JJ.. ~ 1r ~ :tt f4 fil 7 3 _t 1J't$ ~ mf91¥J ~ 1r J'v! :tt *4-1¥1 ,K f 
$ 7t O tE 1f 19!tlti ltEI! Y¼J ti 7 9 pg V,:f91¥J ~ * .~ :tt f41¥J ~ i't Ju~¥ H $ 7t ~ PX te £~ j's] p~ 1;71s: 7 4 0 fe 
i'~fs] ~ 1:7ls:7 4filt! £5%PXrtJfl:f:jft~ * M:tt*4$5t84ffl~ l¥J ~1r M:ttf4 0 :a~'i'-~JJffi WU q:t, 
t¼J rt :1:i ft~ 1r M :tt *4 w 5t84 PT~ Ji~ Jffi 1* t§ ~ 1¥J m & , * lite£~ rsJ p~ ~7 4Ji~ ffl ~ i¥J tu rPJ 
R & (:ti□ tE ff 1]l!tl tilt!!! Y¼J rl791¥J 19!tl il--1. ~tl; I¥]) , A Ar $1¼1 ti :f:j ft~ 1r M :tt*4 $ 5}84 m & l¥J ~ 
¥ o!fl§41~ fr Mi'ffl7J\.6161¥JJ1J~3:~%$5t PT~~iriLlfei'~fsJ ~1:7ls:741¥J ~i'fflq=i o 
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[ o 146] PT ~~~~ti* ffLl (p ~ti* ffLl ~n ~ti* 1fLl) t1i Jdrn ¥-~ 1**t *4 FA 1 o ITT fir r 1f ttlti 
fffEt! $1¼) tt7 g pg a{] 1f 1mu n~z r ITT$ ft q, o fr - '1' ~ iilli 1Ju q, , ta A a{] 1i * iu 0{] ~ Efl. ~PT~ 1=1 ¥-~ 
1*rt*4 fil 1 o ITT ~ Efl. ~ ;t§ & o ¥-~ f*tt *4 fil 1 o ITT t1iA $ 7J\. PT~ ffl 1t Z'f fitf j:i,i: ~~ 1tJ 55 ITT ~t& 
12{ ~61 , # H ~ tlk 12{ ~61 l□ ,rr M rt.Im$ 7J\.66Z l'aJ 13{]-='¥-~ 1*tt*4 fil 10 ITT* 00 $ 7)\. PT~ ~71( f 
r¼Jm $7)\. 0 fr-'1'~ mfi iJtl q:t '¥-~1*tt*4 fil lOPT ~ A~ ffi - ~~~ITT ti*'* H ~ tlk 12{ ~61 
PT~A~1=Jffi-~Efl.~ffl&ITTffi=~Efl.~ITT~*o 
[ o 14 7] EB tig ti l'aJ ~~ 1* 7 4 ~ ~ 131 1f 1ll!tl n~ PT ~ j:j ft~~~ :rt *4 , ~ % JvZ 1f 1ll!tl ti fffEt! :im JL ~ 1tJ 
7601f1ll!tltiltEt!:imJLtartJ76PT~ Efl.~.fi.JEiiu~t& (10' 61) 131$7J\.'APT~~~;f,Jki2{~6101f1ll!tlti 
fffEt!:im JL~1tJ 7 MifffEt!M f$ 5F 3-t tig ti~~ ~ 1tf: 7 4# 1BzA 1ll!tl fPJ :rth ~ ~ o 
[0148] 'eLttEfl. ~ffl2{~400q:t ITT x ~ITT $'1'ffi-:rt*4fil OIP, tigti1*fil32) t□ ffi=~Efl.fil 
146 a{] oo ~1--t.tt,1:~iEz E§. 1r ,m :rt*4j:A-JE $7)\. ttJiJr ~ 1mu _t 1mu 1PJ :1:1!!1iiffEt! 0 Af*:ti!!, oo ~1--r.tt,1: ~ 
(32,146) 1Bzr¼Jtlpg %!&ITT Efl. 1r tmtA-Jf.rt*4$7J\.l31ti! (7P, 84, 65) 1ll!tllPJ:lmtiiHEt!ofr-'1'~Mfi1Jtl 
q:t , fll!tl IP] :l:lli ~ ~tB ti·~ fil 3 2 t□ ffi = ~ Efl. fil 146 ITT X ~ Ji ,I: f* a{]~ 'l' r¼J ti PT ~ tl ft~ E§. Jr !m 
t1tfttt*4 o'E113'Efl. 1r tmttta1tJ7P# HtifffEt!x ~j:i,i:~ (32,146) ITT1ll!tl~ITTr¼JtlPT~t1tft~ffi 
- Efl. 1r tm J1tft:rt *4 o fil 13'$1¼JtltA ft Efl. 1r tm :rt*4$7J\.84# H =ti fffEt!x ~,i:fil (32, 146) ITT ttl~ ITT 
A1131WJ'1'fll!tlfPJ ft~~i¼Jtl89PT~t1tft~ffi=Efl. 1r tmrt*4oX ~j:i,i:f* (32,146) ITT 1ll!tl~ITTx1PT 
~~,m_ttEzJJtfff ofil13'1iLli!3.~fr1JEfl. 1r !mtt*4$7J\.65# HtiiffEt!x ~j:i,i:f* (32,146) ITT~fri'J 
*OOITTffli!3.~~~fil13'~-~1r!m~ftttMo 
[0149] ~~0012A-12D ':3/ti!xmt!:kffLlfil (5f:~ t±:1) 1Bzmfi)]□frEfl. 1r tmrt*4fil73ZL. '* H1Bz7t 
~u 00 ~{t ~fr.AA~% JvZ '.[fg[ ,'r =tiltEt!:im JL ~ 1tJ 131 12{ J.!!-X q:t % JvZ TT D O jc; i!xtJtt!:k ffLl fil q:t a{] 00 ~*Ez ~ 
Ep 5F rl Efl. 1r M :rt 3¥4 fil 7 3 , ~Bti fili: fil 71 ~ Ez. fftl i!3.~fr i't Efl.1r M :rt 3¥4 $ ft6 5 , ~ % JvZ * ¥ 1i:l:i!!M 
1$ITT n~ 0 ,&IP] :f'f 't1:t!:k~UPT ~xi ~E§.fil (46' 146) t□ 1,m1Jki2{~63ITT:rt*4~;lzt;1l't1:' * H PT ;lzt;:l'fil 
xi Z¥1it ff j:f ,1: ~ ~ 1tJ 5 5 pg ITT im ,rr :rt *4 ~ ;lzt; 1$ -t1: o ¥ 1t :lmfil 1$ ITT n~ ITT m-~ ti! c*~ 1:±:1) -ar ~ 
fil1$ JU 1=J Z'ffiiffff{tf: 12{ ~ 1 OO;t§4~ITT ffi-~ Efl. fil46ITT~fri't* 00 (5K~ t±:1) o ¥1i:l:i!!fil1$ITT ij~ 
ITT ffi= ~ti! (J§ijtj-Jf.~Efl.~ff=tiiaEt!:imJL~1tJ8C) PT~ ~1$JU~~ffl2{~400q:t ITT ffi=~~ 
fil 146 ITT ~fr i't* 00 o ¥ 1i:tllifil 1$ ITT~ ITT~ -'1'~ti! (J§fij:j ft~ i,m t& =tiiaEt!:im JL ta 1tJ 88) PT~ 
~ 1$ i1J1,m rlk 12{ ~6 3 ITT rm* oo O -ar ~ vu :ti□ :imrl* 1-r. tJ~i :3/t3&m ti tu fil 0 
[0150J ~d>-"'r'-~ Efl.:rt*4mt9'fr¥1i:lm~1$ITTij~q,, ~t1tft¥1i:l:1!!~1$ITT ij~q, ITT~­
'l' o PT~ wLl:tio:imrlf-t.~1JlfJflGf:l:B f,t (CMP) JA fil 13'~ 1r M:rt*4fil 73ITTJPf*OOITT 71( ff OOITT _t 
~B~~d>-#~~ttMITT$~$fto~d>-#~Efl.ttMITT~'1'~~$ft1tJJ:&~M:im~~ 
1tJ (8C, 88) , A'E113'~~ff 12{~400q:t %!&ITT ~~ff=tiltEt!:imJLtai't.18C.Z'ff*ffff1tf: 12{~1009=1 
Hi~ ITT imUlk =ti iffEt! :® JL ta i't.J 88 , ~ Ez.1=1 H 1ii ff ff 1tf: 12{ ~ 100 ;t§ 4~ ITT ~fr ti* 00 12{ ~ ( 5K ~ t±:1) 9=1 
% f& ITT-t~ tU tBHJk ti iaEt!:im JL ~ 1tJ (5K~ t±:1) o 
[0151] $'1'tifffEt!:imJLta1tJ (l.!P , E§. ~fftiltEt!:imJLta1tJ8C) %fvZfrEfl. ~ff 12{ ~400 q:t ITT ffi= 
~ E§. fil 146 _t O '.[fgf ,7r $ 'i'-=ti iaEt!:im JL~ 1tJ ( ep '~ tLlfflr t& tiiffEt!:im JL ~ tt.J) % fvGfr 1=j H 1ii ff ff 1tf: 12{ 
~lOO;t§4~ITT ffi-~ E§.fil46L.' :SZ□r oo~~~!l~OO l 4XJiJrtl'a:'r£ITT 0 
[0152] fr-'i'-~MfiiJLl q:t, pJ ~~J'[Efl.~ff=tiltEt!:imJLta1tJ8C, ~ 1£ r:imrl~ }§~%!&fr~ 
Jr tmtt*4fil73ZL.ITT~~1i~ta1tJ:ltt1r _tffi=~Efl.fil 146 (l.!Pf:trrx ~j:i,i:1* (32,146) ITT 
_t.¥-pg ITTffi=~ Efl.fil 146) t□--rm=~ Efl.fil 146 cep ,1:trrx ~j:1,1:1* (32,146) ITT r ~ pg ITTffi 
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= ~ ~ fil 146) z fa] 1¥1 J5½X1 ~ t~ o 1Jtl :ti□ , PT 121, f{} ~ ffi =1k f 1f fPJ hd 2ID J5½ ~1Bt_t FA 1¥1 Ji~£~ ta 
tiJ ( 1Jtl :ti□~~ r& ta~) ~ ~Ri EJ{j ~ ~•t~iu!lf1i!HLta ~ 8C, ffi = 7J( f 1f [P] hd 2f 1f r1i;J t!"l:f:JB'E 
~ 1r mHJ ;JE4 fttHJ\.841¥1 * & 1f rPJ o 
[0153] :tz□ OO 13A-13EJifr7F o PT 12),fr~ ft ~;,rJ;JE4FA731¥1JJn*ffiz._tIDJ5½fil$~ 1r ~i'Jf41¥J 
r& ~ ~ 1r ~ tJ t4 Fzf 92 0 r& t». ~ 1r ~ i'J*4 Fzf 92 aq ~ 1r ~ i'J t4 PT 121, R:: 1Jtl :tz□li¥t 1-t 1m, liffl. 1-t tm, 
:;g tJl li W!Nt JJ,z ~mz A !Jt-g. 0 pJ 121, 1Jtl :ti□ Jffirl fr r& tJi. ~ * ~ i'J *4 fil 92 q:t ID M £~ ri;J tt * ffl ~ d> -
5fir ~ ~ i'J *4 :f:j ft r& r~ ffl , rm~~ 1i ~ r& ta~ ID J5½ fr r& fJi. ~ 1r ~ tJ ;JE4 fil 9 2 q:i o PT 121, 1Jtl :ti□ Jffi rl 1-t 
"¥:tJlr~f :f:B 1-t, JAr&~ ~ 1r ~i'Jt4 Fzf 921¥1 r_m* 00 _t 15~~ ~d>-,t-~ ~ i'J*4 ITT $JK-tffl5t o 
[0154] 71 }~~ta~~r& (821,822,823,831,832,833) ,'iJJtt&~~r&96121,R.1iLr&9s c1x.n T 
1'~ J! ~ Ji!, ' ,fx. ~ tl:I T '¥ r& a<J $ 5t) pJ 121, ID Mfr r& tJi. ~ 1r ~ i'J *4 FA 9 2 q:t O 71 ,8 ~ta~~ r& 
(821,822,823,831,832,833) ~~~:i;.&tatiJl¥Jt§fPJ712~ta, ep ~~II.Rio 71,8~ta~~r& 
(821,822,823,831,832,833) PTl21, fil*~~* 13 ITT ~~&aqffi-71,e~taITTffi-71 };~0$ta~ 
~r& (821,822,823) to~~* 13 ITT ~:i;.&ITTffi=71,e~taa{}ffi=71,e~ta~~r& (831,832, 
8 33) 0 ~ tlk~ ~ r& 96 tR::~ JU 1f f1J1tl t~ JU!RJM JL ta~ 7 6 ;fO ~ tlk IX ~61 EJ{j ~ ~t~ 0 {v £~ 98t¾ 1i¾ JU iil 
tlkt~iu!RJffiJLta~88;fOiilt&IX~631¥J~~t~o 
[0155J ffi=~~Fzf 146~J5½~~&a{Jtlla{J~~&~tlk (1Jtl:tzo ,tffi.) o4ij,t-~~&tffi.R::~~& 
a<J!llEJ{J ~ ~ $1tf: 0 ~~.IX~40pg ITT ~§'~£~FA 32ITT-=FrntiJM~~•a<J!llITT71,8 ~ 1r ~ 0 !ll 
q:tITT4ij-i'-~~&filMffi-712,ffi-712filM*13ITT¥Hffl~~l¥JrfilITTffi=~~fil 
(l 46Ul Q.lZ 146U2) (A nffi= ~ ~ fil 146 q:t 1¥]-,i'-) )f0ft 13 ITT t~iu!RJM JLta~ (8CU1!!.1Z8CU2) , ft 
13 EJ{Jt~iu!RJffiJLta~ (8CU1!!.1Z8CU2) }}._ r FAITTffi=~~fil (146Ul!!.1Z146U2) fPJ _tJ[f$# ii3fti 

fi~illrfrtt~ 1r ~i'J*4-fffl5J\.65o!ll q:i ITT&-t-~'fI.&iEfilt§ffi=71,8, ffi= 71,8 filtrSft 13 ITT¥ 
Ht§<tpx,tITT LFAITT ffi=~ ~fil (14601!!.lZl 4602) (Anffi=~ ~fil 146 q:i ITT--t-) to* 13 ITT t~ 
iuERJffiJLta~ (8C01QX8C02) ,ft§ ITTt~iu!RJffiJLta~ (8C01QX8C02) J}.__tfilITT~~fil (14601QX 
14502) rPJ _tg 1$ * ii 3f .i11i11 illrfrtt ~ fr ~i'J;JE4-fffl5J\.6s o 
[ o 156] fr -,t-~ J1ffi 1Jtl q:i , ~ ~ & ITT !Ji pg ITT & ,t-~ ~ & PT 121, fil ti M x-t ¥Ht§ <tp ITT ~ ~ FA 

(146Ul, 14601) ;fO (146U2, 14602) , 1t1i~ ':@.&ITT ffi-71,8 fil *ffi-¥Ht§<tpX'J (l 46Ul, 
14500 ITT r Fzf ITT ~~fil 146u1tom=¥•t§<tpx-t c145u2, 14502) ITT~ ~FA 145u2; * ii~'fI. 
&ITT ffi= 71,8 fil *¥Ht§4px,t (l 46Ul, 14601) ITT _tFz}; ITT~~ fil 14601 ;foffi=¥Ht§4px,t 
(146U2, 14602) ITT!t!J-,i~~~Fz};14602o 
[0151J fr:Stl1Ui~f$ (32,146) ITTPfrtt*®ITT1}(fpfrtt (ep ,1kf*®-fffl5J\.) Jl:;gt53>11t& 
ITT'ttm r, ffi=~~fil 1461¥1 _t¥Ht§4px,t c1:tr-=rx~:1:1~1* (32,146) 1¥1 _t* q:i) toffi=~ 
~fil 146ITT r ¥Ht§<tpX'J (11f T5c w:l:i~1$ (32,146) 1¥1 r * q:t) PT 121,¾QI We ITT, ft1iffi=~ 
~ ~ fil 146 ITT _t ¥Ht§ <tpx,t to ffi = ~ ~ fil 146ITT r ¥ Ht§ <tpx,t q:i ITT &!Ji frffi = ~ ~ fil 146 ITT 
t§<tpx,tz.faJJl:;gffl[P] ITT ,~~t£~ ffilR o iz□ *t~£~f$Fzf32Jl:;gJffi1$t§ fPJ ITT W&, !J!U&-i'"~~& 
ITT ~~PT 121, t§ fPJ o ii□* ~':@.&IX~ q:i ITT :St ~:l:i~1$ (32,146) fil $ ,tt~N-t-ffi=~~fil 146, 
!J!Ufil*ffi=~ ~fil 146ITT L¥Hffl<tpX'J7f0ffi=~ ~fil 146ITTr ¥Ht§<tpX'JITT ~~&ITT ,eJ,& 
PT 121, R:: ~ ~.d:N I 4 ITT iE ~ ~ o 
[0158] pJ w1~til!, pJ 121, ~-~ MX1¥ Hffi<tpITT ffi=~ ~ fil 146 ITT71 A ITT~ta O fr~t'P'tf m 
r , &-t-~ 'fI.& pJ 121, EB ffi = ~ ~ fil 146 ITT ij'r. ,i'-¥ H ;t§ <tp x-t ~ M 0 
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[01s9J ffi-:1F1Jtl'ti.~~PT~ fil$filtt~ ~BITTtliITTB1tt o ~WBITTtli PT~ fil:tt: fil~~ 
tBti'dt~32;fO~~FA 146#{:fz>r~i'ftl0--1.FAB<J:it ~ FAITTj:f,i:1* (32,146) o'&'i'"~Ef!.~ 146{v 
fj:f,i:·1* (32,146) ii;J, # llJl~:¥&--t---1.filB<J ~~fil 146, :¥&--t---1.filB<J ~~fil 1461::r 
1:f1PJ --1.filB<J ~~fil 14619ltl1PJ :ltl!M1$11ff £:iz.t o ~ WBITTtli fil ~f:fLfj:f,i:1* (32, 146) ITT!lftt~* 
OOIX:!siz..--1.B<J ~ 1r-MtJtll-fffl:n\.65 o ~ 1r-M:rtlll-$5}655fOj:i,i:1* (32, 146) z..faJ ITT Jf OOfil ~71( 
f*00®¥H*00ITT~~m,~mm~W*OOIX~oft#film~r~Mii;JITT~1r-M~ftM 
14-i'ffl~B<Jtli (84, 7P) , 1¼Jt1¥H:l:1!!M1$3f tt:it ~ filITTj:f,i:1* (32, 146) , #{IJ!tllPJ :l:i!!t~iff!k:it ~ fil 
B<Jj:f,i:1* (32,146) B<J11J!tl~ oft{tf:fil:tt~:it ~ FA ITT!i,i:1* (32,146) ii;J a<J* 13 ITT~ ~fil 1461~ 
iff!kITT $-t-E:!!W~t~iff!kii!HL£a~8Co ~~fil 146tiJJJ¼~WBITTtliB<J ~~ fffl,ftf:, # ll~tig~~FA32 
ITT~ffl~JJ¼~WBITTfflITT71A~1'r-Mo&~r~WBITTffi-71A®ffi=71Az..~ITTE:!!ffi~ 
1*fil32ttJJJ¼71,9, ~ 1r-M otli q:r B<J'&-t-~Wfffil:tt: ffi-71,9,, Afil~* 13 ITT¥Ht§4~x1B<JT 
fil a<J ~~FA 146Ul cmzPT ~1~:ltl! 146U2) iOft 13 ITT~ WBt~iff!kim :JL£a ,ti;J8CU1 cmzPT ~1~:1:1!! 
8CU2) , * 13 ITT ~WBt~iff!kim:JL£attJ8CU1 M. TOO ITT~ ~FA 146Ul IPJ--1.M1$# Vtt~ 1r-M:rtlll­
$ 7]\. 6 5 ; ~ :&. ffi =-=µ ,9, , A fil ~ * 13 ITT ¥ H ;t§ 4~ x,t a<J _t FA a<J ~ ~ ~ 14 6 0 1 ( mz PT ~ 1~ :1:1!! 
14602) ~:&.ft 13 ITT ~w•t~iff!kim:JL£a~8C01 cmzPT~1~:l:1!!8C02) , ft 13 a<J~Wfft~iff!kim:JL~ 
~8C01JA--1.filITT ~~fil 14601 IPJ--1.M1$#Vtt~ fr M:rtll/-$~65o 
[ o 160 J ft --t-~ mE 1Jtl q:r , rtJ ti q:r ITT 4ij- -t- O~P , 19!tl IPJ :n\. ~ ;;tJ M 8 9 ;fo PT :iJt :!ti! A q:r t¥ ft E:!! 1r-M 
tt~ttJ7PITT1¼Jtl, mzrOO*rl?fl 14A-14XWi:i£B<J1tJtl89A,89B) pJ~~~j:jft~ft 13 ITT~ ft 
J91±1tft:rtlll-$~ (845fOPT :iJtITT7P) ITT~ 1r-M:rtlll-~~±lft oft--t-~mE'fJtl q:r, :it~ filB<Jj:i,i: 
1* (32,146) ii;J ITT~ ~fil 146ITT JiJr~19!tl~*OOPT ~ ~:lJt 13 ~ T ITT* OOt~iff!k: ~ 1r-J91j:lft:rttll­
$:n\. ITTtli (84;fOpJ :iJtITT7P) ITT {IJ!tl~* 00 ;fOE:!! 1r-M:rJ.iEll-i'ffl:n\.65ITT {mtl~* 00 o 
[0161] ft-'i'-~OOi{Jtl q:r, :it~ filITT j:f ,1:1* (32, 146) ii;J ITT~~ fil 1465¥0 ~ 1r)mj:1tft:rtll/-$ 
:n\. (845fOPT m;:1:1!! 7P) z..faJ ITT !:f-t-J1'. OOPT ~ £~if3'f-00, :H Ji PT~ £¥HmzftJrmf ITT o ft-'i'"~ 
mE 1Jtl q:r , ~if 3'f-00 ft A !:f 1* im 1* _t PT ~ £~ )91 _t ¥HITT o :tzo * jz:Jifr 1t ffl ITT , :ti□~* 00 £ ¥ H 
ITTmz~*OO;t§x1r¥H1JIPJ ITTtim~~tt3&, Jl!Ll*OO¾~J91_t¥HITT oft--t-~mE1Juq:r, 
~ ~ fil 1465¥0~ 1r-M:1:lfti't*ll-fffl:n\.ITT tli (84lOPT m;:1:1!! 7P) z..faJ ITT J1'. 001Brt4~~ ~ fil 146lOE:!! Jr­
&1 :rt 14-$ ~6 5 z.. faJ ITT J1'. 00 C 1:fL r rfr i'J * 00 IX~ q:r ITT rft i'J * 00 ITT ~ tli ii;J) o ft--t-~ mE 1Jtl q:r , 
~~fill 46~ ~ fr J91:l:lft:rtlll-$:n\.ITT tli (845fOPT m;:ltl! 7P) z..faJ ITT 3'f-00 ~ ~ ~ fil 146;¥0 E:!!1r M 
:rttll-fffl:n\.65z..faJ ITT J1'. 00 ITTfliitfil ~ ~ ~ fil 146ITT JiJr ~ 19!tl~* 00 o 
[0162] ft--t-~mEvtl9=1, ~ Jr-fv:1j:lft:rtlll-$5}ITTtli (84lOPT m;:l:1!!7P) PT ~£:rtlll-$5}ITT~ 
if (t!P ,~?7JfllH1!!;t§IBrt4~) ITTfli# Jl~E:!!1r-~:rtll/-$:n\.65t~iu!koft-'i~~mE1Jtlq:r, ~Jr-~i't-*ll-W 
:n\.65 PT~£ 1f1J il!rfti'J ~ 1r &1 fj ll/-$ 7]\. , A q:r ~ * M:rt ll/-$ 7}6 5ft7k ff 00 ~ITT* f tit 00 f,R 

~/J'-r~1r-M:rtt4fffl:n\.ft£3:ili~t&loITT{E1PJ,kff00~ITT7kftlt00fRo 
[ o 163 J ft - -t-~ ME {JU q:r , ~ W B ITT fli ii;J ITT 4ij -t-~ W ff fil :tt W3 x1 ¥ H ;t§ 4~ ITT ~ ~ fil 
(146u1, 14601) ;¥0 (146U2, 14602) o ~WBITTffi-71 ,9, fil ~ffi-¥Ht§4~x1 (146Ul, 14601) 
ITTT filITT ~E:!!fil 146u1foffi=¥Hffl4~x1 (146u2, 14602) ITT ~~fil (146u2mz14602) o ~wa 
ITT ffi= 71 ,9, fil ~¥Ht§ 4~x1 (146Ul, 14601) ITT _tfil ITT~~ fil 14601 ;foffi=¥Hffl4~x1 
(146u2, 14602) ITT~--t-~~fil (146u2mz14602) 0 

[01MJ ft--t-~mE1Juq:r ,ffi-¥Ht§4~x1 (146u1, 14601) ITT~fil~~fil146u1;¥offi=¥H 
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t~Viltxi (14 6 u 2 , 14 6 o 2) ITT --B' ~ FA (14 6 u 2 £OC 14 6 o 2) :im tt W3 ,t-t~ i!.I! il!ffL £a ,ti;J ( 1Jtl :ti□ , 8 cu ufo 
8CU2) ,fO:ffi---B'f~ia,ti;J (1Jtl:tz□ ,833) ~9:1ilE!o:ffi-¥1it§4pxi (146Ul, 14601) s{]_tfilITT--B'Et!fil 
14601,fo:ffi= ¥1iffl 4Pxi (l 46U2, 14602) Et{}~ -,t---B' ~fil:im:uW3 '4"1fYi)'rt~Jf!E:im JL£atiJ ( 1Jtl 
:tzo, 8C01,flJ8C02) ,flJffi=--B'~iatiJ ( 1Jtl:tz□ 823) ~mlt! o 
[ o 165] ft - 'i"~ JJffi 1Jtl q=i , ~ $ff ITT tli _¥ d>filtr1i ffi - ~$ff l1J ffi =~$ff o fti3: ;frrtf oei r , 
:m-~$ff PT l2J- filtr1i¥1it§4PITT--B' ~filITTffi-_txi C1Jtl:tz□, 146U2-f□ 14602) to¥1it§4pB{]--B' 
~filITT ffi-rxi (1Jtl:tz□, 146Ul,flJ 14601) offi=~$ff PT 12), filtr1i¥1it§4pEf{j--B' ~filB{Jffi=_t 
xi C 1ir r x_ ~ :ti 1i: ~ ITT _t ¥- 179 , 3t _ft ft~ ¥ 1i t§ 4P sg --B' ~ fil ITT ffi - _txi ::f ~ ITT ~ ~) , 12), lz 
¥1iffl®ITT--B'~filITTffi=r~C~rx_~:tt1i:~ITTr¥-179,HHft~¥1iffl®ITT--B'~filITT 
ffi - r xi ::f ~ ITT tJz ~) o ft - ,t-~ JJffi 1Jtl q=i , ¥ 1i t§ 4~ ITT --B' Et! m 146 ITT ffi = _t xi q1 r ¥ 1i t§ 4~ 
ITT --B' ~ fil 14 6 ITT ffi - _t xi z _t ; ¥ 1i t§ 4P ITT --B' Et! fil 146 ITT ffi - _t xi 5 r ¥ 1i ffl 4P ITT --B' Et! fil 
146ITTffi-rxiz_t: * H¥1it§4pEf{J--B'Et!fil 146ITTffi-rxi5r¥1it§4PITT--B'Et!fil 146ITT 
ffi= rxiz_to 
[ 0166] ft - ,t-~ JJffi 1Jtl q=t ' ~ $ ff pJ 12), 1i WcJ'IJg xi 4ij '1' ~ $ ff =rRdj¾ t§ ~ ITT Et! $ 0 pJ 12), :im tt 
% P>G --B' Et! fil 146 ITT ¥ 1[ ffl 4P Xi* Jg $1tf= Et! $ ff ag xi =r~ fj¾ * ltR ~ t~ * ~ 1~ i3: ff ITT jlljc ]'[ 0 ffi -
$ 1tf= Et!$ ff EB 71 }2'. ~ 1r mt* ffl 5c ~ ti ,i: ~ ( 3 2 , 146) ag r ¥- 179 sg iB £JHt FA 3 2 ,fl] W3 ,t-t§ 4P --B' 
~fil 146%JvZoffi= $1tf:~$ff El371 ,12, ~fr-mt*fflx_ ~ti1i:1;t (32,146) ITT_t¥-179 agiB£i~ 
fil3 2;¥or33 'i" ffl 4P--B' ~ fil 146 % JvZ o W3 $1tf: Et! $ff# 1tR ~t~ , 1f 1~ ,e, ~ ~ ~ El3 W3 i'f!Htf: ~ $ff ITT 
3tltR%JvZITT~~ffITT§~Et!$ffl~o:im:u~~*ltR~£aITT$#~$ffITT~,PTLl%JvZA~ 
t§~,e,~~ITT$,t-Et!$ffo 
[0167] ft-'i'-~mti1JU q=i, i~£if*fil32ITT WfltPT Ll:im~ffl ~, 3t _ft (ffi-~ $ff ITT) ffi- _t 
xi 179 ITT ¥1it§4P--B'Et!fil C146u2, 14602) zraJ ITT _tm1i: rnH~t□ Cffi-~$ffITT) :m-rxi 179 ITT 
¥1iffl4~--B'Et!fil C146u1, 14602) zraJ ITT rm1i: ffi~ITT ,e,-foPT Ll ~ c:m=~$ffITT) :m=_txi 
179ITT¥1iffl®--B'Et!filzOOITT_tm1i:oo~~c:m=~$ffITT)ffi=r~l79ITT¥1iffl®--B'Et!fil 
zOOITTr£1i:ffi~ITT~~~mt_tffl~ofti3:#Moeir,ffi-~$ff~ffi=Et!$ffPTLlA~ 
ffl~ITT~~$oft-'i'-~JJffi~q=i,~$ffITTfill79ITT4ij'i'-~$ffPTLlftAq=tfil*ITT¥1iffl® 
ITT--B'~filzOOA~~J§t_tffl~ITT~£1i:ffi~o 
[0168] ft-'4'-~mti1Jtl q=t 'ff1tf:iE pJ 12), filtr1i{vr~t!zl o_tt□ 1¥f*ff1tf: [K ~ 1 OOq=t ITT. h -
tlf¥fitffff1tf:o •Jt-tlf¥fitffff1tf:PT Ll filtr1ifilf$~ttti,i:~ (32 ,46) ITT1¥fitff:rf D 49: 1ir 
rfff*ff:rf D 49179 ITT1¥fitffHJ55: Lllzfirrf¥fitHJ55179 ITT ¥---B'~~'kJJ]! (601,602,f□ pJ ~ITT 
66)o 
[0169] ft-'i"~JJffi1Jtl q=i, ~$ff ITT£li PT Ll ~-Jt - glf¥fitffff1tf:ITT jHm ff1tf:ITT W1tf=: • 
Jt - fl 1¥fitffff 1tf: PT Ll ~ ¥ 1iNAND1¥f* ffff 1tf=; --B' Et! fil46filtr1i £1,IZ~ ~ ~t~ iLl ¥ 1iNAND1¥fit 
ffff1tf=ITT* §ITT"¥~: 3f H~tffi.filtr1ili~tRoft-'1'-~JJffi1Jtlq=i, ¥1iNAND1¥fitffffftf:pJL;J, fil 
tr1ili~tRZLITT •Jt- gJNAND$ ITT14fu ;NAND$ ITT-~ll4fUITTffi-ff1tf:~q=t ITT _¥&-'i'-1¥ 
~ff-~PTLl~rM~$ITT--14~ITTffi=ff#~q=tITT~-,f-f¥~ff-~z_t;jfHtt~ 
tffi. PT Ll * ~ ~JvZ Et! JEi , ~ JvZ ~ lE!fil tr1i 1ir r A _t ITT ff fit ff ff 1tf= ITT~ Z9J ff~ Ji!! o NAND $ ITT - fl 
14 JUPT Ll filtr1i: $'i'-¥---B'~~kJm: (601,602, PT ~ITT66, LllzlOITT $5t) , Aq=t $'4"¥---B'~;;¼J:l]t 
q=tITT4ij-,f-ITT_¥&-,t-~$~J§t_t¥1[ftit~tkITTffi*ffi;$,f-Et!~~ff~#,4ij,t-Et!~ 
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~H~#~~~~$~¥~~~m*ITT~~ITT-~ffi~;$~~~-~m.$~~~-~ 
mA~ffi%~,ffi%~~M_t~firli~t&ITTffi*OOo$~~~-~m~&filM~rffi­
tt#~*ITTffi-~~-~m~~rffi=tt#~*ITTffi=~~-~mo 
[0170] 0014Ajf-t±:\ T 1F t±:1 T *Ra}j ITT~nffi:1JLlITT tt1Ltl3{)1F~tE1JTH~OO o ~□ 0014AJ:ifrjf-, ~ ~ 
ttlX :tsi4OO1:v: rttJU:1*:aw~Y!tlJJJcktt4O2;;fo;tt1m 1:frt~ jr tm tt1tt4o4 < 1Ju~o~g~tt ~ fl!!l3{J tt1tt, 
i~ ~□ ~ w *~fl!! tt{tt , ~ ~ ~ ffi ;;fo ~;;lit~ fl!! , ;;fo IE1X ~ fJJH~:im ~ fl!!~) zJaJ ITT Pirt5l'i * 00 IX wx 
*;;f01f[P]hd2 (!!P ,{v~1f1PJ) _t13<JH,fifitttt1LtlX:!silOO (illft~~~l4Ytl) * o~~ttlX:lsi4OO 
mtt~mi&'E3'Pir1Xwx, ~~Bfil 13-i9:~=¥~=t~iu!k:imJL (!!P, t~tLlStlk1ia) ITTPirti*OO 01± '=i 
=¥~Pfrt5fi*OOIX~3OO (t~ic~WLHU'E3'~t) ITTffl~ a<Jti~Ll:WJJIJtJHaJ, ~S1%AAmi&'E3'~tlX~, 
1=E }§ ~t tf;; JJJJtJHaJ ~4tfr ;tt * % AA=¥~ t~iu!k :im JL ( ep ' t~ tu s 1i a) 0 ~ 1:D i! i,£ , p)r t~ * 00 IX~% 
AAfrtti:r,5] ITTHfrttttt1tf:IX~ITT $~ (1Jtl~□~$) {IJ!Ll_to x1r~%Hfi1tttt1tt 1X:!si1OO, =¥~Pir 
ti* 00 IX :lsj 300% AA fr H fit tttt1tf= IX wx 100 ITT W3 ~ t§ x1 {IJ!Ll _t , ft 1i =¥ ~ ~4t :i!fdt:a t§ x1 IX~ 
3OOZJaJ:a=¥~1f[P]hdl_tfil{$o=¥~5f0:izt1~Stlk-t:JJ~s1f*fg1=£1f[P]hdlLJE1:fr~ '=i1X:lsi3OO 
t§1~a<Jfim~!&ttlX~3O2 (t~ic~WL/SG SW) 0 
[0171] H{i1tttt1tf= IX~ 10013{) Ju~ W3 {IJ!Llfil13-mi& 'El'Pir IXwx O ~~ff%AA1=Ef:frr~~tlJJ!z::k 
ttlXwx4O2pff:iliITT m:i&'E3'Pir~ ~tt1X:!si4OO* o ~!ft, :im.dJ-AIX:!si4O2~~~~tt ·* ii fHt 
:l'll!1=EIXwx4OO*%AA~~tt, PT L::,lW!VJ\~~UJJ!z::kttlX:!si4O2Et<JR 'J~:ii10% (b~~□ £~2O%) , 
IX ~400 ¾:EYi'. ~ vt* ITT tt1tf: * ITT* 1i ffl 13{) m: i& IX :!si o 
[ o 1 nJ H,fm ttttftf: IX~ 10013-~ H ,fm tttt JU:~~ :Ml 5 5 ;;fox ~tt ( ¥Ll ~□ , ~ fr M tt ~:Ml) 7P , 
~ 005AJifr7Fl3{J ffl1~ 0 rtrm, 1=EOO 14AITT~nffi: ¥Ll *, x1Jtt7Pfilt!IBII tt%tt 'Il::Z 1~ElXPftJJ□r006B 
* Jijy jf- ITT ~HH~ ~ fr M ttta t~ 7P Om§ :EJ.m , ~ Tm 1! ' {Sl_jf- t±:1 T H{m :ff tt JU: f*ta:MJ 5 55f0 X 1# 
tt7P* ITT JL~ 0 ~o~ g ~, ~o_t=ta'iJ2t;;f07F t±:1 ITT~ frlmx1Jttta:MJ7Q (~ T 1l1!*1F t±:1) ill pJ 
L::,l Hfr r 00 14A ITT~ JJffi: ¥Ll ITT tt1tf= * o 
[0113J ttftt:ITT jr tm ( f?iu~o, ~t&ITT jr tm, 1Ju~□¥~~s1 JtE1XtJJ~LlITT~JtITT $5}) 13-~ mi& 
'E3'pfr$JLm4O65f0-t:JJD IX~5O1 Cf?itl~o, ~□ ~~t&1EttJJ~Ll~~Jt, A~ ~PJ1tJJ~LllX~ITT-¥".it 
&) 0 m: i& El p)r $}Lm 4 06 tm ~ tt1tf= * _EL 13-~ p)r ti* 00 IX :lsj , pfr ti* 00 IX~¾ mi& El pfr 400 ITT p)r 
ti*OOIX~ITTm:1~01=E~tt14 * ITTAfte.pfrtilX~3oo;;fo4oot§~ ITT 00~1t Cvu~□ti~Ll) tf;;JJJjt_ij 
faJ % AA $Am 406 o 
[0114J oo 14B-14D1Ft±:1 TtLHAsffi-~nffi:vuITT ff1~1f~ITT7F1Jtltt:~:MJ O ta:MJ~1~ r006A-6B 
JiJr1FITTta:Ml ':;;r-~z~:ar, x1#tt7Pfilt!fvr IX~lOO* ITT rnI!tt%tt (0014A* JiJr1F) 0 00 
14B-14D*ITT~tiJ13-~ _tOO=ta'i~~006AJ:iJr=ta'iJ2tITTXff:l:lJU:~ (32 ,42), ~frJ~;;f-Jf4~73L::,l:& 
~ 1r M;ttf4$5J'-65 o 
[0175] 0014E-14Gjf- t±:1 TI Z: *ITT~ -tf;;JJJ, A* ~lf{IJ!Ll=t~iu!ki1Jtl"l79ITT ~Si, 1=£:1:lJU:~ 
(32, 42) * %AA{IJ!Ll IPJ 5J'-Pi%1'kJtl"l89A, 89B, ~ 007 A-7D.Pfr7F~1~ (~ T 51:~*1=£0014E-14G* 7F 
t±:l lffmH~iu!kikJtl) o ~00014EJ:iJr7F, 11J!Ll IPJ ?}pi%¥¼Jfflfil 13-:a1:fr£~1f lPJhd2_tfil{$ITTffi-r1Jtl89A, 
~1~ rOO 7B.Pfr7FITT¥¼Jtl"l89o flt rm, 1=t*~nffi:¥Ll *, {IJ!Ll IPJ ?}pi%¥¼Jtl"l~fil 13-1=E=¥~1f lPJhdl_tfil 
1$ITT~&-~ffi=r1Jtl"l89B,~1~r007B_pJrjf-ITTtt7Poffi=r1Jtl"l89B~4t~~ttlX~4OOITTftw$ 
pff :iliITT ~H{i1tttt1tf= IX~ 1OO~:t~:ilili~ lfe IX~4OO* ITTPfrtt*OO ~J21ITTffi-r1Jtl"l89AITT !!ffij 
Wa=t~o 
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[0116J Po oo 14H-14JJift~, 3f ttrtJtl89A,89B)fOff 11J!tl:t~fff!R1tJm19J.AIX:isx100,300~2z 4009=1 
1¥15t ~ :liAi: 1$iztrl tt:l:i!! ~ ~ ~ t!:;,pJ ;jElj. fil42 81 $ 5t , ~frl r 00 8A-8C Jifr7F o ~~ ITO , ~ 00 8A-8C Jifr 
~ 1¥1 Zlru 1¥1 ~tfffi 'Wtl~ [Aj , ~tUJ;JE4fil421¥J $5t42A15F,: ffi tE~ ~ff IX :!sx40081!iffijifflpftiB::1¥1~3 
ia:Yffittffff1tf: IX:isx 1ooiifi1elX~4ooq=i 1¥Ji;fl't5fi*® ~Jttl¥1 :St ~:tt1i:1$9=1 o Esl!lt, 4ij-i'ff11J!tl[_ll_] 
PE 143 4Pt~~ tUJ f4 FA 421¥1$73\.42A o J3: !lli $ 5t 42A ( 1~ ~ :$'c 1W ~ tfffi 'Wtl q=i 81 §'fE * ff 7 P) ~t IX :isx 
4001=J IX :isx 1 oo~ tBti o 

[ 0177] Po _t 00 *T 00 9A-9B Jikta'i j£ 1¥1 ' $>1'--* ~ ~ ~ fil46 ( 'Wtl Po ' tE * ~ 1f [P] hd l--1.M·f$1¥J 
'¥~/NtUfflH&) pJ ~%nxtEf¥{i:l'tffffftf:IX~100)f0 IX~300q=t 1¥1 $1"*~1f{IJ!tl[_ll_] pt§43q=t O Po 
0014K-14MJifr7F, pJ~1=jfil46[AjSt~t$'l'*=~~fil146%nxtE$'l'*=ff11J!U[_ll_]pt§l43q=t o pJ 
~ fr11J ,tl89A, 89B, 1f {IJ!tlt~fffEl!rtJ tl79 (Po--1.JiJrte'i j£) ITT tu~_t )f0 tEia ,fig ITT~ J_mfil z.__t % PX~ 
£t~~;,pJ;JE4fil46LFA46Lift573\.:l:il!:tAJE1tJ,tl89A,89B~ ffirJu~l¥1rtJtt89' o 

[0178] ~~0014N-14P, J.A 4ij'l'ff11J!tlt~fff!R1tJtl798111J!tl~ ,JA 4ij'l'{IJ!tl rPJ 7J\.~ftJtl8981 {IJ!tl~# 
iiJA~ 1r Jv1;,pJ;JE4fil 73@It:k~Ll~ii~~fJ;JE4 fil46LITTVL~81 ~ ~;,pJ;JE4, ~fr,l_t 00 ~~00 lOA-
1 OBJiJrte'i :i£1¥J o J3: ffi r ~ ~ Fzf 146 , A ffl ft EB itJ ,tl89A7f089Bf&:!lt fa] rr% 81 IX ~400 q=i 1¥1 ~~ff~ 
t,& 0 IX~400B)f0 IX~lOOq=t 1¥JrtJm89ZfsJ 81 ~ ~fil 146im:i1:fil4281 Jtl~ift57J\.42A ( wtlPo 'am 
11.1m~AffiltB£f;,pJ;JE4 filift57J\.) 5j IX :isx 100 q=t 1¥1 ~ ~ Fz}4673\.pr% 0 

[0119] ~~oo 14Q-14s, ttlrPJ 7J\.rr%rtJ,tl89A,89BPT~~~:1:ift~~ 1r Jv1;,pJ;JE4, ~%nxrtJ,tl 
:l:jJE~ :fr Jv1;,pJ;JE4$5t84, rroff{IJ!tlt~fff!RrtJ,tl795K~~:l:Aft~~ 1r Jv1;,pJ;JE4, Po--1.®*rOO 1 lA-
11 BJiJr te'i :i£1¥J o tB £1fsJ~1$74 PT~% nxfr 1f {IJ!tlt~ iff!R rtJ ffl q=i # ii :l:j ft~~~ ;,pJ ;JE4, ~ % nxfr '¥ 
~ 1f [P] hd 1--1.M {$1¥1 ff 11J!tl t~iff!R:® JLia ,fi;J 7 6' Po 00 14XJiJr7F * Po _t 00 * T 00 1 lA-1 lB JiJrte'i :i£81 0 

[0180] Po--1. ®*rOO 12A-12DJifrte'i:l£1¥J, 'filH:l:filM1$1¥J g~I¥] *~-j'-~ll PT~ Mf$fU1=Jt¥fi:l't 
ffffftf:IX~100ffi4Plfl IX~3009=11¥J*~~ ~fil461¥Jrfi't5fi*® o 'filHJ'ihM1$1¥J g~l¥J*=-i'-tll 
(Foti ffl ~ ~ff t~fffEl!:im JL~ t1;J 8C:l:A ft) PT~ M {$ fU ~~ff IX ~400 q=i 1¥1*=~~Fzf1461¥1 rfi' 
t5!'i::&:ffi O 'filHJ'ihM1$1¥J ~1¥15j~~-j'-£ll (}§'~ ffliiltlH~fff!Ria11;!88:l:Aft) pJ ~Mf$fU1JU,&1X:!sx 
6 31¥1 J_m * 00 0 

[0181] ~~0014T-14X, ~j;,~;fip~~ltf4VL~tE'filH:l:filM{$1¥Jij~q=t, ~ ffl~~ff IX~ 
400 q=i % ~ 1¥1 ~ ~ff t~fff!R:im JL ~ :ri;J 8C, 1¥ fit ff ff {tf= IX~ 1 oo q=i % JvZ 1¥1 iii tl>t t~fffEl!:im JL~ t1;J 88 ~ 
lz 5J H{i:l't ffff {tf= IX :isx 1 OOffl 4P ITT rfi't5!'i::&: 00 IX ~300 q=t % JVG ITT t~ tU.tJIJH,& t~iff!R:® JL~tig 304*:l:A 
ft 'fil J[Jlhfil {$1¥1 ~ q=t 1¥14ij ~'l' 0 

[0182] ~ ~fil 1461¥1:im:ctrtJtl:l:Aft~ Jr [v1;,pJ;JE4$5t845; fil46~tB£1#1=J:imJL£at1;J8Ct~fffEl! 
1¥1 $ * 146keH§ ~~ff~ t& 0 IX ~400 q=t 1¥1 ~ tBtf 1$fil321¥1 fir r ~~ff~ t& 146AZ J's] 1¥1 $ 
7]\.32Afiltr1i~~ff~ * M 0 

[0183] Po 00 14U7f□ 14WJiJr7T>, Jifr;fc~ fLl 1¥1 ~ ~ff41 o,m,g- EB tB£ffil32Arr% :rf 1¥1 ;t§ 4Pl¥1 ~ tl>ttffi. 
146A7f□fLl~t&tffi.146Alfl~§ lfl~t~iff!R1$ ('WtlPo, ~~fft~fff!R:imJL~t1;J8C) o 

[ o 184 J Es! lit , Po oo 14 x q=i Jift ~ , tE--1. :i£* ~ ~ tfffi wtl )fO ~ 1~ ~ JJfE wtl q=i , - tt f¥ fit ff ff ftf: c wtl 
Po, mPONANDffftf:) fil 1313~$'l'~F ~ :KtEHfi:l'tffffftf: C WtlP□, NAND*) 1¥1 Yf{i:l'tffff{tf= IX:fsx 
100, 13-~~~!?IIRZ9Jff~1E!ffftt: cwuPo, ~~rg) 1¥1 jHmff·ftt:IX~402;404~2z1ftrjb~ffftf: 
IX~402; 404)fOf¥fi:l'tffffftf:IX~ 1oozrsJ 1¥1 *~rfi't5!'i::&:OOIX~4oo, * ii 13-~ $'4"'x~I?,IRZ9] 
ff~lE!ffftf:, 'WLlPo~~ff410~~Pllff, Por®*fpftJJo~tflliwtl~tte'i:i£1¥J omli:31±~, jb~ff 
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1tf:IX:!Ei402/404"Wi&'Elrfr$JI.i§:406;fOt)] D IX~501~pJ Ll ~~1f9!?'r3c~tt1tf: (wu:tm, EE! Wtt 
~EE!rlltt) ,EiJZ~BPTLl~~~3c~tt1tf:o~ilt,~o~'f/fi~, EE!Wtt410PTLl{vrm:i&.g.rfr$JL 
i§:406 q=i o~1rUtl!, IX~400~PT Ll ~~lJJ!?'r~~tt1tf: (wtl~□, s~~dtifl , EiJZ~BPTLl~~~~ 
~tt1tf: 0 

[0185] ~o_tJifiJ£, 5l: ~ fil81 ti,i:1$fil~EE! £B£idtfil32;f□ fvr£rffi.10z_t sq~~ fil (46, 
146) o*~rfrtsf;*OOIX:!Ei400$~EE!tB£ft$fil32ITT*~fffHJ\.;fo~~fil 146sq*~tf!HJ'-, :H _a 
*~rfrt:51'ilX:!Ei400fvr:1:i,i:ftOOJPJ?'rtfil IX~81*~f1J1tl_to*=rfr1i*001X:!Ei300~~firr:ti 
,i: 1$81 * = 11J1tl C wtl ~□ft¥ 11 r * ~f1J1tl sq 11l1tl ~) _t sq EE! t1'3 £f 1* FA 32 sq*=$ 7J\. ;f□ ~ EE! fil46 sq 
*=$7)\.o 

[ o 186] ~□ _t JiJrJ£, $ ,t-¥: ~1$t¼Jm 601ft r :f:i ,i:1$ q=i 81 ff fit tttt1tf: IX~ 100 q=i , ft :fij $ ,t-¥: 
~ 1*1¼Jm q=i sq '&~,t-sq~ J> ~ '1'-fiw $~mi _t ¥ 11 r£tlz 10 sq T~ * 00 M 1$ o $ ,t-~~fit ff 5L 
1tf: cep, fffittt~lso81$73\.) k fir)1g~ $,t-¥:~1$1¼Jm6oq=i 81 * 13 ITT~,t-t§4~ o $ ,t-x~tt 
1tf:t~ iffER:im JL t~ :rig ( wtl ~□ , EE! ~tt:im JL t~ :rig 8C) ~ mi _t ¥ 11r£rffi.1081J~*007 M 1$ JU*~ pfr 
1-i * oo IX ~400 q=i 81 ~ EE! fil 146 sq* 13 81 * ~ w 7)\. 0 $ ,t-:t~ tum rlk:t~iffER:im JLt~ ;MJ 304~ mi _t 
¥ H T£rffi.1 osqJ~* 007 M,f$ JU* =rfr1i* 00 IX :!Ej300 q=t 8{] ~ ~ fil46 sq* 13 sq*= $73\. 0 

[0187] ?'rtfil tt1tf:IX:!Ei~~ IX:!Ei402q=t sq~1JJltlJJJCktt O *=rfri'i* 00 IX~300filtJS"¥~Pitri 
*001Xkr1300o ~ EE!fil46sq*= $73\.filtJS~ ~_t ffrr£rffi.sqJ~*OOsq $,t-:t~tUfflEE!rlk, # 
_a$'i"'1~tum~r&~J>fil1i{v-=r*~tt1tf=~ q=i ITT*~:t~tufflEE!t&t□1vr*=tt1tf:~ q=i 81 
*=1~tU1JlJtEE!rlko 
[0188] ft_tJ£~Mfifytlq=i ,3cfBlO½~ihttEE!J1t~tt1tf:filtJSEE!~g410, 3t _a ~EE!fil 146*~$5:t 
146A fil t!S $ '1'-EE! Wtt EE! rlk O IX ~400 q=t ITT EE! ~B f~fil 3 2 ITT*~$ 7)\. filtJS fir TEE! w tt EE! rf 146A 
zrsJ ITT EE!Wtt~1r mi O ~Egfilsq *13 sq*~$:fr146A;f□*= $5t461irr£tffi._t1Jsqt§~ ~ 
~, :H _a i&:t&:JltEE! 3'B£~ ( wtl~D:imiitJl484;fO/EiJZPT ~ft!1:imiitt7P) o 
[0189] ~□ oo 14YJifi~ ,N/2sq ~Wtt410PTLl rn:1:1,1:1*q=i ITTN'1'- fil 146%JvZ, Aq=tN¾:kr1 sq 
{f{PJ!:f~o flt rm, ~o_t OO~rOO 13A-13DJiJrfflJ£ITT, :f:i,i:1$Jm$sq fil 146bt:ti,i:1*~$ITT fil 
146~~Roi!{f1ij~WttsqR.'J~ffl~o 
[0190J oo 14z~t1:1~ oo 13A-13n~fiv,sq~Wtt:!1J~Wcl'i, Aq=i~*fil 146:imii1ia cwtl~□~ 
~~) 833EE!at~iLl:ti,i:f*q=i sq*=~~1rfil 146, LlmJvZ~,t-~WttEE!rlko :f:i,i:f*q=i sqT ~,t­
~*fil 146:imii1ia cwu~□, ~~tts23) EE!a:t~iu:1:t,1:1$q=iITT~~1rfil 146, LlmJvZ~~,t-Eg~ 
ttEE!r& o :f:i,i:1$q=i ITT JU~ fil 146PT Ll Ll~ftv,sq1JJ'tat~ oi!:fijfLl EE!~tt410A, A:Jl~1&:Jlta 
t~ sq :;r-~ R & sq M '1'-_t fil sq fil 146 , Ll % JVG _t fil sq EE! rf , :H _a Jl ~ 1&: Jlt at~ sq :;r-~ R & sq M 
'1'-T filsq fil 146, Ll%JvZITTT filsq EE!t&, A q=i :f:i,i:f*q=i JiJr~EE!WttITTf :f:)J ~rf R&AJ&t§ 
~ 0 i! ~¥1fil ~N,t-fil 146sqJi,i:{,$q=t ITTN/ 4'1'-EE! Wtt 0 

[0191] ftrrH!i5::2is:03f ITT *=~MfiwtlITT *=~wtltt~;MJ q=i , I&~MttEE! Jj1:~sqx~tt1tf:fil1itt 
)jft EE! p_§. tt O ~ ~ 00 15A '£rffi. fil ~A~±* 00 7 sq¥:~ 1,$:,f-J l4 fil 10 0 :ti*¥:~ 1*rJf 110 pJ Ll % 
JVGftff1tf:IX~ q=i, Aft::2is:X q=i ft)1g EE!PlittlX~soo o EE!PlittlX~500PT Ll 1irrfffittttt1tf= IX 
~10osq$73\.q=i, ~□ 0037 JiJr~ o PT LltJH~fffittttt1tf=IX~lOOLllz~WttlX~4oo, Ll fflr* 
~ ~ Mfi wtl q=i Jifr~ sq tt1tf= sq% JvZ o ¥: ~ 1*:1-J l4 fil 1 o PT Ll A~*~~ EE!~ ITT :ti* (A PT Ll ¾P~ 
EiJZn~) , # _a :ti*¥: ~1*rJt 11 o PT Ll A~~*~~ EE!~ ffl & sq*=~ EE!~ sq :ti* oft ~'4,~ 
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J1fil vtl q:r , 1i * ¥ -B'i*PJt 11 o q:r 8<J ~ 1i * JfLl ClP:iJ Y ¾P~tHi * JfLl ~n~U~ * JfLl) 8<J 1;&& PT Y tE 
1. 0 X 10 17 

/ cm3fLl2. 0 X 1021 
/ cm3 El<Jffi~ pg, ,&.>g{E PTY@J:tf~r,§j ~~£ {~a<J1i**&otE~ 

'1'-~Jlllivtlq:r ,1i*¥-B'i*PJtllOPTLlfil$-B'~ (vtl~□, fifl:#1i*El<J¥-B'1*~~~) f1f4, rm7G 
¾¥-B'1*tJf4, l!PJlff=krl. Ox 1O5S/ cm8<J~ -B'$ITTtJf4oti*¥-B'1*rJt 1 lO¾1mtlrPJ:ttl!M1$ 
s<J¥-B'1*~-B' ~ta;j;iJ, :# _ft PT Y El3 Jlff1***=-B' ~~ Cvtl~o, n~pJt) :# _ft 1irr~tlz1O Cvtl 
~□, P~~i:&~~tlzrJt) q:r ITT _¥&~'i'--~¥-B'f*tJfit$73\.;j;iJJvZ o PT ~:I'll!, PT Y%JvZ1i*1liffm 
IX~112 ,AJlff 1=J1i*¥-B'i*rJt11ot§~8<J-B'~~ Cvtl~o ,n~) 8<J1i* ,:ff _ftJlfftt1i*¥ 
-B'i*PJt 11O£r,§j ITT1***Ll*& Cvtl~o ,N+pJt) o PT~:l:il!, PTY1=t1i*¥-B'1*1m=11OEl<J jj>~~%JvZ 
§$ _¥&~1!fi ~ 1r m:ttJf4ITT ¥i:i1JtlPrli ~ ~;j;iJ 120' ffl rtt1tr~ ~ 0 
[0192J ~~0015B, tA:ff 001 q:r ITT I Z:tf71JI, Y%JvZfil$*~tJf4FA32i□ *=tJf4FA428<J 

x ~ ~a<Jiiii:1* (32, 42) o 
[0193] ~~0016, fffH~tt:ff D 49%JvGtEfffit.tttt1trlX~lOOq:r ,:ff _ft_¥&~'1'-~rlltt:ff D 
24 9 PT 12), % JvZ tE ~ rll tt IX ~ 500 q:i O PT 12),@ffl l=j ffl *% JvZ * ~ ~ }Jlli vtl a<J ff {it. tt :ff D ITT t§ ~ ITT 
I Z:tf71JI, ~S1:ttl!%JvGff{it.tt:ff D 49i0_¥&~'1'-~rlltt:ff D 2490 4ij'i'-~ rlltt:ff D 2498<] R 
~PTYl=Jff!f#ftt:ff D 49ITT R. ~ffl ~~7G~ 0 ~□ ~%JvZ$'1'-~rlltt:ff D 249, IJ!Ll ~rlltt:ff D 
24 9 PT L;J, Jl ff t§ ~ ITT R ~ , ~~PT L;J, Jl ff 7G ~ ITT R ~ o PT L;J, ;f1HJiIL~ J§ ~i % JvZ ITT ~ rll tt ITT § ,r;r, 
~rll*ifirl~~rlltt:ff D 2498<] R~ otE:~'1'-~Jlllivtlq:r, ~%JvZtE~rlltt:ff D 249q:t 8<J ~rlltt 
ITT ~rllJffi~ l=J~rlltt:ff D 2498<J 1i1~ (~~191tl rPJR ~, ~o::W:@ffl~FrnI1%ll!G00%ii() JvZ&bt o 4ij 
'1'-~rlltt:ff D 249ITT J1£$PTl2J,}gj$fU1i*¥-B'f*pJt 1 lOITTTm*oo 0 
[0194] 4ij'1'-~rlltt:ff D 249¾¥1i:ttl!M-f$ITT n~, AJ-A fil $5t ~iiii:1* (32, 42) s<JJvf*OOITT 
*~7j( ff 00M1$fLl¥-B'i*PJt 11ot□1~*ttiffm!X 112El<J~llira<J191tlrPJ :ttl!M1$El<J ¥-B'1*~-B'~ 
~ 1tJ o 191tl rPJ :l:il!M 1$ ITT ¥-B' 1*~ -B' ~ ta ;j;1J c ep , 1i * ¥-B' i*rJt 110) ITT 1m * oo ITT tm :E_

1lHil!• aw 7)\. 

ffttr1irr r7fITT*=7kff 00 pg, 3f H l±IX ~iiii:1* (32, 42) pg ITT $-i'--~}AX ti:tlii:1* 
(32, 42) ITTJJn* 00¥1i:l:il!l'aJ Prli:ff o *=JJ<. ff 00 ¾fil13'£ij:'1'-~rlltt:ff D 249El<J Jl£*00ITT-f 
00' A¾1i*¥-B'f*pJt 1 lOITT[l!Jpi§ITT~~F[_ll] PB ITTTm*oo 0 
[ 0195] ~~ 00 1 7 , PT 12), 1A 1T * ~ ~ Jjfil vtl ITT 00 2 ITT I z: tf71JI ' 12), ~ S1 % JvZ ff fiff ff ii ii: 1* ta ;j;1J 
55i0_¥&~-i'-tt~;j;1Jl 55 0 fffitf ttiiii:1*ta;j;iJ55%JvGtEff{it.tt:H1tf=IX~ 1 ooq:r ITT fffit.tt:ff D 
49 q:t, :ff Httta;j;iJ 155% JvZtE~ rlltt IX~5OOq:t ITT'fij:'1'-~ rlltt:ff D 249q:t o 'fij:'1'-,ritattJ 155PT 
12), Jl ff l=J ff {iff tt :ti ii: 1* ta ttJ 5 5 ffl ~ ITT$ {tr a<J ~Ji , 3f H B 1fJ ft ffl ~ ITT % JvG (wtl ~□ vU5V tf71Jljtij 
fa:!% JvZ o ttta;j;iJ 155 pg ITT 'fij:'1'-$1tr PT L;J, Jl ff l=J fffit.ttiiii:i*ta;j;iJ 155 pg ITT t§@ITT ${cf: (Jlff 
t§ ~ p{t 00 ,t;f, ic) t§ ~ ITT JvZ * 0 tt ~ ;j;1J 15 5 pg ITT 'fij: 'i'-$ {tr PT 12), A ff l=j ff {it. tt :ti ii: 1* ta ;j;1J 15 5 pg 
El<Jt§@ITTW-ftf=ffl~ ITT r,§J & o Pi 7 ji'filr1JJlt$73\.66i□~ 1r fvl~62z;,r, tt~;j;1J155 pg ITT'fij:,t·W 
{tr PT 12), A ff l=j ff {it tt :ti ii: 1* ta ;j;1J 15 5 pg ITT ffl@ITT $ {tr t§ ~ ITT 1mtl rPJ R. ~ (i~ ~□ 191tl rPJ ~ &) 0 ~□ 
::W: ti ta ;j;1J 15 5 ITT 7j( f illG 00 % ii( l=J Ne ~i:& (10 , 110 , 112 , 12) ITT Tm* 00 ffl ~ ¥ 1[ Ne ~ ~ ij;Z. fi ITT 
ff1ittt:!:iii:1*ta;j;1J55ITT7k fil!G00%i1(7G~, IJ!Lltt~ttJ 155 pg ITT jj> Mr1JJlt$5t66i□~ 1rfvl~ 
6 2 PT 12), A ff l=j ff {it. tt ii ii: 1* ta ;j;1J 5 5 ITT t§@ITT R ~ 7G ~ ITT R ~ 0 ~□ ::W: tt ta ;j;1J 1 5 5 ITT 7j( f lllG 00 
%ii(l=J Ne~t& c1 o, 11 o, 112, 12) ITTTm=zzooffl~ ITT ¥1iNe ~ ~!Ix 1ia<J ff1it.ttitii:1*ta;j;1J55ITT 
1k f lllG 00 % ii( ffl ~ , IJ!Ll tt ~ ;j;1J 1 5 5 pg ITT jj> M ftg Jlt $ 5t6 6 i□ ~ 1r 1W ~ 6 2 PT L;J, Jl ff l=J ff f#f tt ii 
ii:1*ta;j;1J55 pg B<J jj> M~1tgm$5t66i□~ 1rm:t~62t§~ ITT R ~ o 
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[0196] tt~f1J 155%@Zf'e¥,t-~pJi:ff3f D 2491:kJ 0¥~ft1tJm (601,602) %@Z1=E'e¥,t-pJ ~ 
lfl1r M~tJmfffl:n\.66L, :tt¾•~¥-~1*tt;JEll-$5t# _ft¾*fill¥1E!JGA~ffi-~~ ~1¥11i* 0 
~rli:ff:ff D 249q:t B1•s1¥-~{ttt;JEl!-$:n\. (~D~tfffi7.1~ rli:ff:ff D 249q:t 1¥11r M~tJmi'ffl:n\.66) 
~ ff fittt:ff □ 49q:i1¥111-M1tJm i'ffl:n\.661¥110 rnz ~ st% rnz o ffi - ~ ~ ~ ¾¥-~ 1*tt;JEll-m 101¥1 ~ 
~~,#_ft '=J1i*¥~f*pftllO C:ttA«ffi=~~~811i*) 1¥J~~~ffl&.offfit:ffj:f,i:~£a 
ttJ555f□_¥&-,t-tt£a1tJ155q:i B1fffitttHJ5oPT 12J,¾~o_t.Jife3£1¥1 ~ 1r Mtt;JEl!-fil01j:t,i:~, ep, 
~~~1rMfil,ff~tttt~fill2J,R~m~1rMfil1¥J!i,i:~o 
[ o 197] PT 12), jffi :ti* 1iE ¥-~ 1*tt ;JElj. E!JG ffi - ~Et!~ ITT¥-~ ~tt ;JElj.1¥] V'Cf9' *% JvG ff 1~ :ff :ff D 
495¥□_¥&-,t-~rlitt:ff □ 249q:i 1¥1'B¥-i'"¥-~1*~tJm (610,602) o ¥~~1tJm (601,602) PT 12), 
fil 1'i$s1¥-~~tt;JEll-ElZ~Fs1¥~1*tt;JEll-o'B¥'1'"~ rlitt:ff D 249 q:i 1¥1 ¥1t:l:il!M1$1¥J ¥~~tt 
;JElj.i'ffl'.fr (~□ ~tfffi7.1Ef!.pJi~3f D 249q:t 1¥J¥~1*1tJm (601,602)) '=Jff1it:ff:ff D 49q:t 81 ¥-B'~ 
rtJm (601,602) Et1%fvZ~St%P>Zo 
[0198] _¥&-'i""Et!rlitt:ff o 249q=i%JvZEt1'e¥,t-iJ!UJklX:isi63¾1**¥-~1*tt*ll-W5t, # _ft 
m * = ~ ~ ~ 1¥11* * 10 JvZ O PT 12), ~ st 10 rnz ff 1it tt m ,i: ~ £a 1tJ 5 51¥1 tm t& IX~ 6 3 5¥□ tt £a f1J 15 5 
1¥J'e¥-i'"imt& IX ~63 o 
[ 0199] ~ ~ 00 18 , 7't 3& m t.41JfLlm671R ifffi ;JQ tE ffi = 7F 17tl tE ~ f1J z.__t , * H 1R7't ~Ll 00 ~ {t , 12), 
ftEf!.pJi:ff lX~500q:t%@Z3f DO A1*rm § , Jffi:tt00~1-t:J't3&mt.4!JfLlFA67, 1=Efil 1,i_¥&-,t-tt 
~ f1J 15 5 01 IX~ q:i * rnz 7't3& m t!R:1fLl m 61 q=i 1¥1 :ff □ 0 a -,t-~ ifffi ,wu q:i , PT 12), ~ :ti :J'ti!x: m t!R 1fU m 
671¥1 JJJ&, ~1i~ J§~itJ1LAJ~Ll_¥&-,t-tt£af1Jl55q:t 131 ~ 1i*:1fLll=iJ 12J,1R1J1iAiU_¥&-,t-tt 
~ftJ155131~~i'ffl:n\., ITo~1***Ll~1R1J1iAiLlff{ittttt1tf:IX:fs1100q:i 1¥1ttf~:ffj:f,i:1*£af1J55 
1¥11I: fPJ W :n\. q:i o 1=E - ,t-~ mi 1:Ju q:i , 7't ii tJt t.41JfLlfil67 1¥1 W N PT l2J, * r x w !i ~ ~ ( 3 2 , 4 2) 1¥1 W 
&o 
[0200J ffi=-B' ~~ (iJU~□, n~) 1¥1 ~1**1fUPT l2J,fR1J1iAiU'e¥,t-tt£a1i;J 155 q:i 1¥1 ¥1t:lt!!M1$ 
1¥1¥-~1*tt;JEll-$5t (~ifffi7.1¥~~ftgm (601,602)) q:i, rmJffi:tt00~1-t.1¥J:J't3&mt.4!1fLlfil671¥J 
fffr*rlilf:ffi=-B'~ ~1¥1 ~ 1***Ll1R1J1iAJLlt¥{it:ffj:f,i:1*~f1J551fl ¥-~1*ftgm (601,602) 
q:i o tt~f1J 155 q:i 1¥1 Jifr« ¥ ~ 1*tt;JEll-$ 5t PT l2J, 1**«1J11Al¥J ffi = ~ ~ ~ 1¥11***Ll o ~tl ffi = 
~ ~ ~ 1¥1 tJ1iA 1** 1fLl 1¥1 JfLl; , 1f 1i1=Ett£af1J 155 q:i Jifr « ¥-~ 1*tt;JEll-i'ffl:n\. fR 1** o 
[020n ffi=-B' ~ ~ 1¥1 ~1***Ll1¥11J11A~4 _¥&-'i'"tt£af1J 155q:i 1¥J'e¥,t-1r M¥~1*1tJm66 
(:1t¾*fill¥1E!JGA«~m%P>Zl¥Jffi-~~~1¥J-~~{t7.1Jl«ffi=~E:!!~1¥J-*1¥1*M 
1**¥-~1*$:n\.166 olft1r, ffi=~E:!!~1¥1 ~ 1**1fLll¥11J1iA~4 _¥&-'i""~rlitt:ff D 249q:t 1¥1 
'e¥,t-¥-~~ttJm (601,601) ~f,t7.1¥1l±filM1$1¥11**¥~1*W:n\., :1t1=E*X q=ilfF7.1ffi-1* 
7.L* B/¼ML"-160 mA1,bLz;i::+*7.L* B/¼ML"-166+QmAI ~ +*7.L* Bf'¼ML"-160 13 -t*;i;L* 7F~,j-"V~PP7J ow+ 7J'Y.!!::'.J~7F~,j-"V~rw7J /I' w+ ~-1~.7.G~,j-" ~PP7J 7:E1~7F~ 

~~tt~W5t,#_ftJffi:tlffi=~~~l¥J~-*~lfl~~ffiA%JvZ,~~:ttq:iffi=~~~l¥J 
1***Lll¥1 BR ~*N1=El. 0 X 1017 

/ cm3iLl 1. 0 X 1020 
/ cm31flm~ !:kJ 01=E-,t-~ifffi17tl q:t, 'e¥,t-tt£a 

f1J 155 !:kJ 1¥1 JiJT « ¥- ~1*tt;JEll-PT 12J, A« ;t§ ~ ~ ~ ~ 1¥11**, :1t ¾ffi = ~ ~ ~ o 
[0202] 1r M1**¥~~$:n\. l66{irf'e¥,t-¥1i:lt!!M1$1¥J ~~ (ep, ~ rlitt:ff D 249) 1¥1 ~$ 
tzt , * H filti ~ ff fit tt j:J ,i: 1* ~ 1tJ 551¥111- M ttJ m w :n\.66 ffl ~ 1¥1 ¥ ~ 1*tt *ll-01=E-,t-~ mi ,wo 
q:i , 'B¥ ,t-ffi-1* * ¥-~ 1* w * 160 PT 12), fil ti 1* * $ ~ ¥ ~ ~tt *ll-w * , :tt 1r 1~ * rnz a ;g_ § 1¥1 
~rlitt:ff D 2491:kJ 1¥1 _¥&--i"'~t{3f~tt;JEll- (ep ff{it:ff HJ501fl ~ 1r Mtt;JEll-) 1¥1 !:kJ Z'(. ffi _to_¥& 
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~'l'tt~:M.ll55P3 ITT'&'l'i!ffi1&1X~63fr*Xq=itfFJg*=t~*¥~~$73\.l63o 
[ 0203 J ~ ~ 00 19 , PT Ll 1JU :ti□ im ti tk 1,t t$ Pi 00 ~ 1,t ITT ft i!dfL t~ JfLl fil6 7 o PT Ll 11 J=!l~ * ~ ~ 
Jfffi{JU;t§ Pl ITT1fi* (:tz□ OO 2JiJT~) %PX~ 1r JY!iili:fil 7L 
[0204] ~~00 20, PTLl tAff 00 3 ,4, 5Al1J5B ,6A;flJ6BLlR. 7 A-7CITT I Z:;;\J71JJIIL 1§1f11J!Htflim11J 
ti79B<J%PXP1StJt _a PT ½t:lfil1§19!tirPJ 7J\.P~11Jfi89ITT%PXP1St (~ Yi!.007Bl1J7C) , E:§JJi:~Uiflim11J 
ti 27 9 PT Ll % PX fr5 T ti* ti flim IX :lsjGI 12z_t ITT IX~ * 0 :ti□ 5'! :::f % PX*~~ J1ffi {JU ITT ~ ~ ff ta 
:Ml, IJ!Ll PT Ll ~"Blt19!ti rPJ 7J\.~ 11Jffl89 o 
[0205] PT LlJ§iitAff 008A-8C,9A;flJ9BLlR.lOA;;¥1JlOBITT IZ::;\vIJJ, Ll%PX#fitffff1tf: IX~ 
lOOq:i ITT*~~E:§.fil46, ~~fflX~400q:i ITT*=~~fil 146LlR,~pJifflX:lsi500q:i ITT* - ~ 
~ fil 246 0 00 8A-8C a<J I z: :;\v IJJ:M fa] , PT Ll imti 5f ti 1f 11J!titi tm jjg ti 279 5 I At~*Ll JfLl*~ Pi E:§. pJi 
fflX:tsi5ooq:i a<Jmtt;;t;Jfll-FA42B<JW5t, LlfrA* JA~Pliff lX~5ooq:i ~Ptmt1i'Jfll-fil42a1-& 
'i'"~faJ pg %PX* -1f11J!ti[l:!] PB o:®ti 1=g*~;fo*=~ ~fil (46,146) ;t§Pl ITTi'Jfll-ITTVL19', frffi 
Pl I Z::;\v#J q:i fr* 1f 11J!ti[l:!] PB q:i%PX* - ~ E:§.fil246 oft 00 lOAllJ lOBITT I Z::;\vIJJJtJHaJ, aii 
~ E:§. :rt *ll- fil46L PT Ll VL19' fr~ pJi ff tiflim jjg ti 2 79 ITT 19!ti ~_t , Jf 1EZJ§ it M ~ pJi ff ti flim jtg ffl 2 7 9 
ITTflJ!ti~~~o 
[0206] ~~00 21, PT Ll tAff 00 llA;fO l lBITT I Z::;\vIJJ, Llft1fi1J!titiflim11J1i79q:i ITT £B£1faJ ~ 
W7 4B<J % PX Pl st , ft '&'l' ~ Pli fftiimi1J ti279 q:i % PX£B£1 faJ ~ 1:t27 4 o ~ Pli ff IX ~500 q:i ITT £B 
£1 faJ ~ 1* 2 7 4 PT Ll Jl ~ 1§ Zf 1it ff ff ,ftf: IX ~ 1 oo q:i ITT £B £1 faJ P~ 1* 7 4 ffl Pl a<J PX 5t ;;¥0 ;t§ Pl ITT 19!ti ri'u 
Jl1 J3t O ~t& ti flim:im JL ~ ,tig 27 6 PT Ll % PX T fil 1$ 5f ti~ pJi ff IX :lsj 500 * ITT £B£1 fa] p~ 1*2 7 4 a<J ~ 
* 0 ~pJiff lX~500q=l 81 ~t&tiflim:imJLta:M.1276PT Llft%PXZffitffff1tf: IX:isilOOITT1f11J!titiflim 
:im JL ta :Ml 7 6 ITT pJ st% PX O ~tffi. ti tm:im JL~ :Ml 27 6 ¾ tiim:im :JLta :Ml , Atiiffm 11J!U rPJ :ltgfil 1$ ITT¥~ 
1*ElJZ~ ~ ~:Ml (A ¾t~ * ¥: ~1*Pft 1 lO;flJt~ * tiim IX~ 112 ITT £Jiit) ITT Tm* 00 0 ft ~'1'~ J1tl1 {JU 
q:i, 1f19!tltiiffm:imJL£a:M.l765fO~t&tiim:imJLta:M.1276PTLl:imtim19'~~i'Jfll-%PXo 
[0207] ~~ 00 22, PT Ll J§iitAff 00 l 2A-12DITT I Z::;\v#J, Ll %PX*11Ptiiffm:imJLta:MJ (8C, 
88) , A PT Ll fil13 ~~ff ti iffE!!:im JL £a ti;J 8C, ~ *Ll fflr tliHi tm:im JL ~ :Ml 304 Ll R. rJU1Himm:im JL ta 
:Ml 8 8 0 PT Ll ft% PX i~ :ti□ lffi tliUi tm:im JL ~ :Ml 8 8 ITT A 1m:@ JUimm ta ti;J ITT pJ st ' ft '&'l' tt ta :Ml 155 
ITT 1m * 00 _t Hi PX tHitm:im JL ta :Ml 8 5 0 0 ft~ '1' ~ J1tl1 iYU * ' PT Ll % PX 1§ tt ta :M) 15 5 ITT~;~ t-¥ 
$ ITT tt ti flim:@ JL ~ tig 8 5 0 0 tt ta ti;J 8 5 0 PT Ll ft 1=j lffi tliHi mm:@JL~:Ml88 ffl pJ ITT I z: ;;\J7 IJJ * % 
PX , * _a PT Ll A~ 1=j YffifliHiiE!!:im JL ta :Ml 88 ;t§ pJ ITT PX 5t O PT ½t:l:il! , tt ti flim:im JL ~ ti;J 8 50 " ~~ff 
ti mm:® JL ~ :Ml 8C , ~ *Ll fflr 11Hi m!I! :® JL £a :Ml 3 04 Ll R. lffi tLHimm:im JL £a ti;J 8 8 PT Ll 1t ffl ;t§ Pl I Z: 
;;\J7 IJJ ITT £Ji*% JvZ , Jt _a PT Ll fil tt ;t§ Pl ~ E=§. i'J fl!- ITT tli o 
[02osJ J§~:lfil, PT Ll1A1rOO 13A-13EITT I Z::;\vIJJ, Ll%PX~~~ 1r JY!i'Jfll-fil925flJA q:i ITT* 
11f11ia~~:MJ O ~~~ 1rJY!:f-J*ll-fil92q=i %PXITT 1ia~ta:MJPT Ll fil 131JU:tz□ 0013A-13EJifr~ITT 
11 Ba~~~~ (821,822,823,831,832,833) ,~t&~~~96LlR.1:fr~98, Jt _a1fi;!jr:!:il!fil-a­
ti m!I! tt timEl!ta :Ml 850 ITT*~~ pJi ff 71,8 ~ ~ ~851 iOtimm ~tffi.timm:im JL ~ ti;J 2 7 6 ITT*=~ pJi 
ff71,[2,~~~852o 
[ 0209 J * = 1F {JU ti: ta :Ml PT Ll fil 1t ¥ ~ wff 1£:f: o ¥ ~ w ff 1£:f: PT Ll fil tt 1:fr r ~ tffi. ( 1 o , 11 o , 
112,120) z--1.ITT *~:rJfll-fil32;;¥o*=:rJfll-fil246ITT :'x: w:ttii:1* (32,246) o ¥~wff1tf:if PT 
Ll fil1t_¥&~1~tt~:MJ 155, AJA fil 13:'x: w:ttii': (32,246) ITTTm*OOITT*~1J( ff OOM1$1Ll 
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f*rz Tl3{]*=7Kff 00 ,# E.EBX ~:l:tii:1* (32,246) pg ITT $-i'-Fzf (br::tio*~1J;flj-Fzf32;f□ 
*=1J;flj-Fzf246) l=Jx ~:l:tii:1* (32,246) 13{]Jm*OO¥l'l!'sJl%TT o¥~1*~1tf:iEfiltr1i11J!tlrPJ:lt!!fil 
1$ITT¥~1*Q.\Z~~m~ (110,112) , ;ltl=J_¥&~'i'-ttta~15581 ~*OOt~iffm; LlR.t~iumil!HL 
m~276, ;ttl=JflJ!tlrPJ :lt!!fil1$ITT ¥~1*mz~~m~ c110, 112) 81rm*oot~ium, *_a~ _¥&~'i'­
ttm ~ 155f1J!tl rPJ :til! rsJ 1% 0 _¥ & ~'i'-ttm~ 155 q:i ITT~~ 'i'-fil 1r1i ;tt q:i 0{] _¥ &~ 'i'"ti * ¥ ~ 1*1J 
*ll-W-n\.ITT tli c160, 166, 63) 0 _¥&~'i'-ttta~ 155 q:i 81~~'i'-pg ITT fitr~ ¥~1*1J;fll-~~Jl~ffl 
[qi~~~ ITT ti* , ;tt PT Ll ~ * = ~ ~ ~ 0 t~ ium :im :rLta rJJ c~ nttftE~t&. t~ium:im JL m tJJ 27 6 q:i) PT 
Ll filtr1i~~:im:rLmrJJ 0 

[0210J ft~'i'-~mEfJuq:i, _¥&~'i'-ti~¥~1*1t;fll-$-n\. (160,166, 63) filtr1il=J _¥&~'i'-~ 
t~ £~11 ;fl!- 13{] pg * 00 t~ ium ITT ti*$ ~ ¥ ~ 1*11 ;fl!-$ 5t 160 , _¥ d> ~ 'i'-~ t~ £~1J ;fl!-PT Ll ~ :YHit 
~~J50o 

[0211J ¥~1*~1tf:if PTLl fil13'ft*~JJ(ff 005t□fil15x ~:l:tii:1* (32,46) ITT~*OOITT h 
~ JJ( ff 00 z !'sJ fil 1$ 81 ff fit~ TT D , Ll R. :YHit ~:ti ii: 1* ta~ 5 5 , ;tt fil tr1i fir r ff fit~ TT D pg 
ITTfffit~~J5o, LlR.{vrfff*~~J5opg 81 ¥~1*1JJm (601,602) o _¥&~'i'-ttm~155q:i 13{] 
~~'1'-filtr1ifirr _¥&~'i'-ti~¥~1*1J;flj-$-5J\. (160,166, 63) ITT~ 13 81tliITT 7'HIJ!tl~_t13{j _¥ 
d> M'i'-~ ft Jv11J;fll-fil cep, ff1it~~J5o) 13{J:ttii:1*fil offfit~:l:tii:1*ta~55 q:i ITT fff*~~J50 
l□ttta~ 155 q:i ITT_¥& pij 'i'-~ * mi1t;fli-filITT fil:l:tii:1*5ofil1r1i;t§[qj ~ * mi1t;fli-ITTtli o 
[0212J _¥&~'i'-ti*¥~1*1J;fll-$-n\. (160,166 ,63) ITT~ 13 81tlipg ITT*~ti*¥~1*1J 
;flj-$-5J\. (:ti□ ~JJllijgti*$ s1¥~1*1J;flj-$7tl60) filtr1il=J¥~1*11Jm (601,602) ;t§ [qi 81¥~ 
1*11*11-, * _aiffil 15* = ~ ~ ~ 0{] ~ ti*tu 0 

[0213J ft~'i'-~mEWU9=1, ¥~1*i'iJm (601,602) PT Ll~*1iEITT, ElX::fP:iJ LlJl~ l=J ~&~'i'­
ti*ITT ¥~1*1J;fll-$-n\. (160,166, 63) ITT flit§&~~ ~ITT ti*, ¥~1*1t;fll-$-n\. (160,166, 
63) ITTfliJl~*=~~~ITTti*o 
[ 0214 J ft~ 'i'-~ mE 1Ju q:i , ff 1it ~ :tt i1: 1* ta rJJ 5 5 if fil 1r1i Jl ~ * = ~ ~~ti* ITT 1il t& IX J.!!x 
63 o :ti□ ~mEjgfi!rlk IX ~63 ITT*= ti*¥~ f*tJfll-$-n\. PT Ll ff ft r _¥&~'i'-ti* ¥ ~1*1J;fll­
$ 5t (160,166, 63) ITT~fli pg o ~'i'-ttta~ 1559=1 ITT *=ti*¥~1*1J;fll-$-n\.63PT Ll filtr1il=J 
ff1*~:tti1:1*m~55q:i ITT1il12it1XJ.!!x63;t§[qj ITT ¥~1*1J*ll- 0 

[ 0215] ft~ 'i'-~ mE 1Ju q:i , ff f* ff :ti i1:1* ta~ 55 if fil 1r1i Jl~ *~~~~ITT ti* ITT 7'r g 11Jm 
W5t66, * _a,rr filti*¥~1*W5t166PT Llffftr~&~'i'-ti*¥~1*1J;fll-W-n\. <160, 166, 
63) ITT ~fli pg o 
[0216] 7'r Mti*¥~1*$-n\.166filtr1i l=J ,rH!fiJJ:11!$-n\.66;t§ [qi ITT ¥~1*1J;fll-, # _aiffil 15 
kk ~ B th 'Jfrj M th -1:is:T.L ;;,;[I 
*~.j-" 'i=. 3c:.J:l'J 'i=. 'J~ 5:RJl'.J o 

[0217] ft~'1'-~JM1JU9=1, {IJ!tlrPJ fil1$ITT ¥~1*ElX~ ~ta~ (110, 112) EB firr~r& 9=1 ITT ~d> 
~'i'-l'j'ls1¥~1*1J;fll-$-n\.~JVGoft~-i"'~mE1YU9=1, 11J!tlrPJ fil1$ITT¥~1*ElX~~ta~ (110,112) 
PT Ll EB ti*¥~ 1*13Jt 11 Ol□ti * t~ium IX~ 112~ JvZ , ;tt Jl~* =~~~ITT ti* o 
[021sJ ft~-i'"~mEfJuq:i, *~1J;fll-fil32PT Ll ~~ tB£id*fil32, # _a*=1J;fll-fil (246, 46) 
PTLl~~~filo ft~-i'-~mEfJu q:i, *~1t;fll-Fzf32filtr1i*~~tB£~1J;fll-, *=1J;fll-fil (246, 46) 
filtr1i * = ~ tBti tJ ;fl!- , # _a 1¥1* :H:l:t ii: 1* m~ 5 5 fil 1$ '¥ tt fir r * =1J;fll-fil (246 , 46) ITT~~ 
~lHttITT*~1J;fll-fil32l□ ~~fil46ITT h~x~!iii:1* (32 ,46) oft~'1'-~mEWU9=1, _¥&~-i'-ti 
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*"=F--B'1*;.f-t~Gj.$1J~ (160,166,163) a<J~ll filtt~-=r1;&tta1. 0 X 1017 
/ cm:3iLl 1. 0 X 1020 

/ cm3ITT ffi 
~ l7'J a<J ffi =--B' ~~ITT ~J~*1fLl o 
[0219] a~,t-~JJlli,Wtlq=r, "=F-B'1*~:MJif pJl2,l filttffi~~JJlli'WtlITT ~HNANDf¥fi1tttt1!:f:o 
[ 0220] ~ ~ 00 2 3 , pJ 12,Um ti ft 00 2 2 ITT I Z: W ~!Ul~ PX~ $1'-tt ta :M} 15 5 ti io!I! ITT ti ti iom;@ :JL 
~:Ml 850, rnLY~ffi =JF 'Wtl'ti.ta:MJ ffi ± ffi =JF 'Wtl tl:~:MJ ITT ~f~~ JJlli 'Wtl 0 
[0221] attztAs*0HITTffi- ~JJlli'WtlITTffi ~'WHi.fa:MJq=t, ~~tt~~~~42f:1¥Jfa:1:1ri1:1* 
q=r, :ft _a:;;r-1~-B'~~246~1to ~~0024, PTl2,lim:i1JAff003,4,5Al□ 5BITT IZ:i!7~, :ft Jlimtl 
*ffl 006Al□6BITT ~fH!.1f1*10PX (~-i'-WG$1'-) ~ fr Mttta:Ml7Pl□ ~ ft ~;.f-tjjElJ.~ 73, ffiJ 1-AOO 19 
ITTffi=JF~tt~:MJfil1::.~~:Mlo~*~~,a*~JJlli~ITTtt#q=r~pJL::,lf¥ft~kOOm~~ 
OOJFITT ~ 1r M3ttJttfa:MJ7Q (7'J1!'l~ffiJ :5KJF tB) o_¥y~,t-tt~:Ml155PT 12,l%PXft~rllttlX 
~600q=t, ~rllttlX~600PT 12,l~ ~1tffi=~JJlli'WtlITT ~rllttlX~500B<J IX~, WG~PTL::,l ~tJJ□r 
ffi = ~ JJfil 'Wtl ITT ~ rll tt IX~ 500 tRdj¾ o IX ~ 5 oo WG 600 PT 12,l 1:v: r f¥ fit tttt 1tf: IX :!si 1 oo ITT$ 5t q=r 
t□/EOCt:JJ D IX~501 q=r, -tz□ OO 37 JifrJF o 
[0222] J§"~:l'fil, ft:;;r-%PX ~ rllttlX~600q=t ITT~ rlltttiio!1!11Jti279ITT 'tlt7r. r, tAff 00 7 A-
7D,8A-8C, 9Al□9B, lOAl□ 10B12,l,l,z.11Al1Jl 1BITT I Z:W~ o 1z□ *t~1j¾ffi=~JJlli'WtlITT Yi~ ~rll ~ 
IX~500, ~ rlltttiJt!l!~1JTi279PT 12,l%PXtt:ist-¥ITT ~rlltttiio!l!IX:lsi500q=t 0 
[0223] affi ~JJlli 'Wtl q=r , f¥1~tttt1!:f: IX~ 100, PT :izt ~ ~ttlX ~40012,l R. PT :iztITTi]J[j!-, ~ rll 
ttlX~500q=t ITT q=r a<Jffi=;.f-tjjElJ.FA42ITTffi~fm5t1~ -B' ~~ (46,146,246) ~1t, ffiJ~rllttlX:lsi 
6ooq=r a<Jffi=;.f-tjjEiJ.~42B<Jffi= $1J~i5F:ff¾,ff oft:ist!fi'tlt7r. r, ffi=;.f-tjjElJ.~42filtt~ 1r M;.f-t 
jjElj., :ff Hftfil 1'i-JE~ttta:Ml 155ITT _¥j>~'4'-~]'[:l'filg,f$13<J E~ITT IX~ cep, ~ rlltt IX~600) l7'J 
:;;r-1~ ~ ri o 
[0224] ~~00 25, _¥j>~-i'-tttiiomim:JLta:Ml850, iJUlHifff!l!im :JL~:M}8812,l,l,z. ~ ~tttifffmim 
:JLta:Ml8CpJL::,lft~0022ITTffl~ I z:;t17~q=r%PX 0 
[0225J ~~oo 26, PT 12,l 'Wtl-tz□ :imttii'ffi:JJo:3/t~mtsri:Ll~, :3/tJ!lJrctsri:Ll~ITT:3/t~Ll oo ~1,t, * ll:im 
tl~ ri'TI-J'f'ti.ts~Ll~ tl5t ~!fii:1* (32, 42) ~4:3/t~mts1fLl~ q=r ITT OO~t!i f[J, *~ ttffi~;.f-JjjElj. 
~3 2;¥0 ffi = tt jjElj. ~4 2 ITT 5c ~ * R1*a t~ * ti iom IX~ 112 k% PX~ rll :Htiiom 11J ti2 79 0 ftJS)f!p 
'tlt7r. r, PT L::,lfrffl-B' ~:rJjjElJ.1t~f¥1i1tttt1!:f:IX~l ooto~ ~tt IX~400q=t ITT ffi=:rtjjElJ.~42ITT 
$ 5t ITT ~ 11Jltlti iom yk] ti 7 9 ITT% PX z )§" , 70 PX~ rll tttiiom 11J ti 2 7 9 0 a~ -i'-~ JJlli 'Wtl q=r , ffi ~ ;.f-t jjElj. 
~ 3 2 PT 12,l fil * ffi ~ t~ ~~ tt jjElJ. ( ~-tzo tit¥( 1,t 4tzJ) , :ft Jl ffi = tt ;flJ. ~ 4 2 PT 12,l fil * ffi = t~ £~:rt jjElJ. 
C 'Wtl Po tit 1m 1,t 4tzI) o 
[ 0226] ~~ oo 21 , PT 12,l :imtt m _¥ d> ~ l!fi-B' ~ tt *4:1:i JE ~ m :Hti iom rkl ti 2 79* 10 PX ~11z ti 
iom :im :JL fa :MJ 216 0 t'E £~ ra:i p~ 1* :;;r- ,JL, a~ rll tttimm 1kl ti 219 q=r O ~ ~ , ~ tR ti mm:im :JL fa tkJ 216 PT 
12,l ti iom ~ rll tt IX ~ 6 oo q=r a<J ffi ~ ;.f-t *ll-~ 3 2 to ffi = tt *ll-~42 ITT 1N~ ~ o _¥ d> ~ 1" tt tifffm :im :JL ta 
:MJ 8so PT 12,l ~* ~ ~ rll :H 1'f ,8 :im :JL fa :MJ , * ll~1k timm:im :JL fa :MJ 216 PT 12,l ~* = ~ rll tt 1'f ,8 
:im:JLta:MJ o 
[0227] attzffl*03f ITT ffi [9 ~}Jlli 'WtlITT ffi [9 JF'WHi.~:MJ q=r, ~rlltt10PXfrPfrtJIX~700q=t 
ITT ~ 1--WG $1'- q=r , ~ PT 12,l 1* r (~ 1"' WG $1'-) '¥ ~ rfr tt :zz 00 IX ~ 300 , C ~,t-WG $ 1"') Et[ i5l 'El rfr 
IX~4005flJ/ElXftEf[i&!:'El rfr$}L:i]!406q=r, -tz□ 0037 JifrJF 0~~0028, PT 12,l:imtl%PXPT :iztITT ~1t M 
ttta :Ml7P )flJ ~ fr M 3t tJtt ~ :MJ 7Q 12,l R. ~fr.~ tt ;flj. ~ 7 3 , ffiJ M 00 6Al1J6B q=r a<J ffi ~ 7F 'Wtl 'ti.ta :MJ 
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E1JZ 00 19 ITT ffi = ~ 1Ytl tHt1 tiJ ~:r "±. lit~ ;MJ o ffi ~ ~ nlli 1Ytl q=i Et{] ~~:ff IX ~400 PT~ ff ftgJZ =1'r PT~ 
::F ff ft T ffi [9 ~ 1Ytl't1: ta ;MJ q=t O ffi = ~ ,OOi; 1Ytl q=t ITT ~ 1m. ;ff IX :Q!)G 5 00 pJ ~ ff ft gJZ ::tr pJ ~ ::F ff ft T 
ffi[9~~tt~;MJq=ioffi ~nlli~q=tITT~~:fflX~600PT~ffftE1JZ:1'rPT~::Fffftrffi[9~~ 
{1:~;MJ q=i o ~ rli :ff IX :!si7 001BtrR::~ 79 ~ ff fit :ff:ff1tf: IX~ 1 oo C 1Ytl ~□, ftrfi'ti IX ~300, 4005FO/E1JZ 
406q=t) ffl~~ 0 PT~~ ~ffi~~,OOi; 1Yus{] ~ 1r J1ftffta;MJ7Pt§ [PJ gx;t§f~ITT oo~, i~ PT izts{] ~ 1r J1ft 
ff~ ,ti;J 7P% PX ft ff {it ;ff H{tf: IX~ 100 5¥0 ~ p_ft ;ff IX :Q!)G 7 oozJs] ITT :ill Jf.)lt gJZ ~ pff :i5: 0 

[0228] ~~0029A-29D ,tAff 007 A-7D ITT I Z::W!Jl, ~70PXfffi1:ff~1tf= IX:lsilOOq=t ITT1f{!l!H~ 
fffEI! rtJ ift79 ~ 2z ~ rli :ff IX ~7 oo q=i 13{) PT izt {!l!tl fPJ 5J\. P~r1:Jt189 o 
[0229] ~~0030A5f030B, tAff 008A-8CITT I Z::W~5f0009A5f09BITTIZ::W#l, ~70PX79~tt'3 
£iFA 3 2 ITT ffi ~ ;;f-t ;JE4 FA 3 25¥0 79 ~ ~ ~ 346 B{J ffi = ;;f-t fl!-FA ITT :it~ :l:i ii: 1:t (3 2 , 346) , ~ tt13 £iFA346 
ft*--JJ:.q=i1~ff!Z79ffi [9 ~~FA346o 
[0230J ~~oo 31A5¥o31B, tAff OO 10A5¥010B0{J I z:w#l, ~;,A 1f1!l!tl1~1HEl!r1:J1179ITT l7'J 1!l!tlUPi 
{:f {PJ jlj~ ITT 3£ ~:ttf4 0 

[0231] ~~00 32A5f032B, tAfr 00l1A5f011B13{) I Z::W#l, ~%PXtt'3£i!'sJ P~ 1*7 45f01f{!l!tlt~iHEI! 
:'® JLta;MJ76 o 
[0232] ~~0033A-33D, ffl%PXt~fHEl!:'®JL~t1JITT::F[PJ ITT:J'ttOOO~*tAff 0012A-12DITTIZ: 
w #l , t~fH!R :'® JL ~ ;MJ ft* Y.:. q=t *~ ft 79 ~ p_ft :ff t~ fffEl!:'® JL ta ;MJ 8R O * ~m t!RJfLl FA1~JM ;JD ft~ 1r 
J1ftFA73L, * H1~7'tt000 ~{t, ~%PX1irffi [9 ~~FA346ITTrfi'ti1K f*OOz_t13{jyf DO ffi 
~ ~Ji :g 11:ltl!M f $ITT:'® JL ~%PX 79 V tt PT izt ~ 1r J1ft ;;f-t 14FA735¥01ftl IB~r ti~ 1r J1ft :tt 14 FA 6 5 o PT 
~ izt tl :J'tiJlmt!R JfLl FA q=t % PX ITT :J't tu 00 ~ , re 11ft ffi [9 ~ ~ FA34613{) ~ ,t-7_K f pfi'ti * 00 lmfJI!. :1:ih 
••a~ pJi:ff lXJ.!1X700 q=t ITT ffi~fJi:g1[:ftl!M1$ITT:'®JU~ITT ~$ 0 :J't:iJlmtsJfLlFA pJ ~ :'®tt 1Yu 
~□ 8< {t fJ Pi o PT ~ ~ l:j ffi ~ ~ nlli 1:1tl ITT 00 12-120 ITT I z: w #It§ [PJ ITT 1f :r:t *:l:;itfE ffi ~ fli :g 1i :l:il! 
M {$ITT:'® JU~ , ~ % JvZ ~ rli :ff t~ fffEI!:'® JL ~ tiJ 8R o ~-t-ffi [9 ~ ~ FA346 ~ {1)1tl fPJ :ltl!M {$ITT¥~ 1:t 
ElX~~ta;MJ, ~t~fH!ll~ § ITT ~rli:fft~f8El!:'®JL~;MJ8Ro 
[0233] ~~0034A-34D, ~~:J'tJJlmt!RJfLlFA1~nlli1J□ft~ 1r~;;f-tf4FA 73_t, # H1~1tt000~ 
1-t , ~ % JvZ 11 r ffi [9 ~~FA 346 ITT rfi' ti 11( f * 00 z__t # _ft ::F l:j ~ rli :ff t~ fffEl!:'® JL ~ ;MJ 8R ~ ii: 
ITT :tf D o ffi =fli :g 1i :ltl!M {$ITT:'® JU~ 7 c % JvZ79 V tt PT izt ~ 1r ~ ;;f-t ;JE4FA735¥01ftl IBPJI' ti~ fr J1ft 
tt -t4 FA6 5 0 pJ ~ ½!;ti% JvG ft:J'tiJl m ts JfLl FA q=t ITT :J'ttu 00 ~ , re fij ffi [9 ~ ~ FA 3 46 ITT ~-i"-7j( f p)I' 
ti* 00 tm fJI!.:l:il!. i1t ft ~ p_ft :ff IX~ 7 00 q=t ITT ffi = fli :g 1i :!ti! M {$ ITT:'® JU~ ITT~$ , rm T-ts tu ElX 
i'r:rmfJI!.:ltl!. K ~ p_ft :fft~fff!R:'® JL ta;MJ 8R ITT {:f {PJ * 00 0 :3/tiJlm t!R JfLlFA pJ ~ :'®tt Wtl ~□ 8( {tU~ 0 

[0234] ~~00 35A-35D, ffi=fJi:g1[:l:fhM{$ITT:'®JUs>:7CPT~1~Fi~~tR::{~ § 1~~rli$1J(f 
ITT~ 3 ;;f-t 14 :l:j ft o ft~ -t-~ ,OOi; 1Ytl q=i , ffi = fli :g 1i :l:il! fil 1$ ITT:'® JL Hs>: 7 c PT ~ 1~ 1~ * ¥ ~ 1:t:tt 14 
~ftol=iT~:'®tt*ffl~fil~*ITT¥~1*tt~ITTm~,ElXPT~m~n*fil¥~1*tt~ElX~* 
¥ ~1:ttt 14# m ffl tHAjiit!JFA (i~ ~□ 7't iJlm ts:1fLl FA) rm~ ~ t~ * :1fLltJ1t A , *i~t~ * ¥ ~1*tt 
t4mf:Q 1=Effi =fli :g 1i:l:ihM {$ITT:@ JU~ q=t O ~ fr )§t tt-t4 FA 7 3 ITT 1m* 00 _t 7J ITT 1~ * ¥ ~ 1*tt t4 
ITT$~fm*PT~:'®tt~~{t$m~fffi{tU~o 
[0235] ffi=:g1i:l:thfil{$ITT:'®JL~q=tITT1~*¥~{,i;;f,Jf4ITT~-i'-Jtl~i'm?J\.t1JJvGff~t1J7Ro~ 
-i'-ff ta ;MJ 7 R PT ~ fil 13 JllffvHtizt ti ITT 1~ * JfLl 11( f ITT 1~ * ¥ ~ 1*tt 14 oft ~-1, ~ nlli 1Ytl q=i , ff 
~;MJ7RPT ~Jl~t§[PJ ITT1K f~OOf,Q, # _ft ~-i'tt~tiJ7RITT~rli l=IJ~l:jff~t1J346ITT ~&JvZ 
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& tt O 4ij'1"-~~FA 346 ¾ f!JJ~ IP] fl:PJ! 1$ 1¥1 ¥~ 1*!!.lZ ~ ~ fatzJ, At~Jff!E * § 1¥1 ~ rll tt=t~iff!l!:im JLfa 
tiJ 8R to* § a<J tt fa tzJ 7R O ft - '1"-~ JJlli WU q:t , tt ~ tzJ 7 R q:t 1¥14ij - '1"-pJ Ll EB * § B<J 1~ ~ ¥ ~ 1* 
ttMW*tz.1~.*131¥J-~¥~1*ttMW*m~ft%~ft~IPJJ!l!M~l¥1¥~1*~~~~tz.1 
_t13g*131¥J¥1LJ!l!Mf$B<JH~pg (A~Jllli7.1ffi[9~~fil346) o 
[0236] ft-'i---~JJffiWUq:i, ti£afi;J7R%~ftffi=tll¥1LJ!l!M·f$1¥J H~q:i 1¥J4ij'1"-¥1ifthMf$1¥J 
H~ pg , # ii 4ij '1"-tt ~ tzJ 7P PT Ll fil trS ti~¥~ 1*i-J f4 $ :n"- o 4ij '1"-tt fa tzJ 7 R pg ITT ?fr~¥~ 1* i-J 
MPTLlA~ffl~~~~l¥J-~,APTLl¾ffi-~~~mtffi=~~~o 
[0237] ~~!?fl 36A-36D;f□ l?fl37, PT Ll L:?J_l:jffi-~JJffiWUq:i t§~ lfl7f:r:\'Alffil~~ fr mli-Jf41¥J 
~~~fr m1t1t1 fil92% ~ft~* mli-Jt4 fil 131¥1Tm* oo z-1. 0 PT Ll wu ~□:'®ii ft~~~ fr mli-J 
t4 FA92 q:i % ~~11g:11!# _a ffl _¥&-;frp ~ ~ i-1.*4:f:JtfE~itJm, *i~ 1i~~~ tzJ % ~ft~ f;2z ~ 

fr mi i-J t4 fil 9 2 q:i o PT Ll WU~□ :'® ii ft$ *Jl flfiG f ffi ft , fA £~ ~ ~ fr ml i-J t4 fil 9 21¥1 J9f * Im _t 1f ;f$ 

~ _¥&-'1"-~ ~i-Jt41¥J $~$:n"- 0 

[023sJ ffl- ~flk~~~841, ffi=~flk~~~84-JJJH&~~~96l□1v~98LlR. PT ½!;:l:i!!ffi 
-,ffi=, *-~JJllivUl¥J'.ff~Jr~~~~tz.1PTLl%~ft~f;,1z~ fr mli-Jf4FA92q:i o4ij'l"-ffi-~flk 
~~£~841 PTLl=t~iff!l!tt~fi;J7R81T.9I*®, # _a 4ij'1"-ffi=~f.&~~~842PT Ll=t~iff!l!~rlltt=t~iff!I! 
:'®JL~tz.18Rl¥1Tm*® o-=µ }i'?:~~~~~ (821,822,823,831,832,833) PTLl fil15i~* § 1¥1 ~ 
~tta<Jffi-11,e~£as1ffi-11,e~~~~~ (821,822,823) t□i~*§ 1¥J~~tt1¥Jffi=11,e 
:ii:~1¥Jffi=11 ,e3$~~~~ (831,832,833) o~flk~~~98t~~ILl1f1!JJH~iff!l!:'®JLtatzJ765t□ 
~f& IX ~61 a<J ~ :ii:=t~ 0 fv ~981~1j¾ ILl i,m t& =t~ Jff!E:@ JL~ tzJ 885t□i,m flt IX ~631¥1 ~ ~ t~ 0 

[ 0239] 1i rt :$>0 :ff fa'i :l£7.1 M ffl A q:t 4ij '1"- ffi [9 ~ ~ fil 3 46 % ~ -'¥l '1"- tt ~ tzJ 7 RITT~ JJlli WU , {8 

¾ft* X q:i W: ~~ T A q:i ft-'1"-mt$ '1"-~ ~ 4ij'1"-ffi [9 JT> WHi ~ ~ ta fi:J 346 % ~ $ '1'" tt~ ;1:i;J 7R 
1¥1 ~ }Jffi wu 0 

[ 0240] tt ta tzJ 7 R 1¥14ij '1"-4Pl f_lUfil lBrt ~~ 1¥1 tll ' ~□ ~ JJlli 7J ffi [9 ~ ~ fil 3 4 61¥1 $ * 1¥11m~ IP] ii!! g 1$ 
1¥1¥~1*!!.lZ~~fatzJ LlR.=t~iff!l!:'®JLtatz.18R~~:l:i!!tz.1~~ rllfffatzJ (7R, 346, 8R) 0 $'1"-~rll 
tt~tzJPTLl ~at%~o 
[0241] ffi [9 JT>VU~tzJfiltrS¥~1*ttftf:, A'BtrSfftr~flz (10, 61) z-1.1¥1 ffi-;,f,,rf4 fil32;f□ 
ffi=i-tt4fil3461fl~ {slf Jl,1:1* (32,346) , _¥d;--'i"-tttatz)7P, _¥&-'1"-ttfatzJ7P fA fil ~~ {5lf 

:f:tii:1* (32,346) J9f*®l¥1ffi-7](ff ffiMf$ILl1ftr r1fl¥Jffl=1Kff ffi, 3f HEB~ {slf:f:t,t: 
1* (32,346) pg 1¥1 $'i"-fill:j~ {slf Jlii:1*1¥1J9f*® ¥1l±i!!fsJ ~~ oX1rtttatzJ7P, ffi=1K ff Im 
PT Ll ¾ fil ~ ffi [9 ~ ~ fil 3461¥1 l:j ttta tzJ 7 R=t~ iff!I! 1¥1 J9f * Im 1¥1 f Im o i~ ffi- 1K ff Im l:j ffi = 7-K 
ff®*~l¥1$'1"-filPTLl¾~rffi-7](ffffi~ffi=7-Kffffiz001¥Jffi-~ffi=ttMfil 
1¥Jtll (32,346) offi-1Kffffix1rfifr~tt~tzJ7P¾~~lfl, # iiffi=1KffffiliR~rtita 
tzJ 7R ITT ~ Ji£ $1¥] fft.°i'. o 
[0242J ~□ EB ffi[9 ~ ~fil346pfr~Jlllil¥11!JJUIPJ±i!!fil1$1¥1¥~1*~~ ~~tz.1t~iff!l!_¥&-'1"-ttfa 
tz.11P1¥1 Ji£* oo O =t~mm:1mJLtatz.18Rt~mm~□ EB ffl R--9 ~ ~fil346fifr~Jlllil¥1 ,mu rPJ ±i!?.Mf$ 1¥1 ¥~1*~ 
~ ~ £a tzJ 1¥1 Tm* Im , * _a 1=j _¥ &-'i"-tt ~ tzJ 7P 1!JJU IP] Jfil rs:i ~~ 0 _¥ &-'1"-tt ~ tzJ 7P q:t 1¥14ij-'1"­
filffl A 9=f lfl _¥ &-'1"--~ ¥ ~ 1*ttM W * 1¥1 ffl (A PT Ll ¾-'¥l-~ 1¥J ¥ ~ 1*ttM Wm o _¥ & 
-'1"-tt~tz.1q=i1¥J4ij-'1"-pg1¥Jm~¥~1*ttMA~ffl~~~~l¥J-~,APTLl¾ffi-~~~ 
,=,e~ ~ B cb 'tfrj 
~..)(...7r7______._-q-~ :'£ 0 
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[ 0243 J PT ~ t~ 1Jt~ ,t-~ rli tt ~ :Ml o '& ,t-~ rli tt ta :Ml 'EL trS ~ J> - '1'-tt ~ :Ml 7 R , A 1-A ffi - 1K 

ff 00M1$JLl1irf JG[Aj ~~ITT~§ lfl~~m346offi[9 ~~FA346PT~t~!Hm'&'i'-tt~:Ml7RITT 
ff£* oo O ~ rli tt1'~1Hm:im :JL~ :MJ sR PT~ t~!Hm-&'i'-ffi [9 ~ ~ m3461'8 lm* oo O 1± -'i'-~JJIB wtl q::t , 
'&'i'-~ rli ttt~!HmD :JL~ :Ml 8R PT~ fil trS~ ~ D :JL~ :Ml o 
[ 0244] '& 1' tt ta :rig 7 R lfl f~ *-='¥-~ 1$ 1J t4 $ 7]\. pJ ~ fil trS f~ !Hm :¥ J> - ,t-~ tB ~i 1J t4 ITT 179 * 
00ITT~~$~#-~t$tt~fffl*,APT~~~ill~~~*~tt~fffl*ITTffi~tt~o?±-'i'-~ 
JJIB vu q:, , * -1J t4 m32fil 1i ~ tB~t m, * =1tt4 m346fil 1i ~ ~ m, 1mu 1PJ til!M 1$1'8-='¥-~ 1$£1X 
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1. -fqiJ¥i.Jt-ilHf*:ffff1tf: ,filtt: 
r*~~~,Afilfflffi-~fl*~*H~fttff£L~,m~ffi-~fl*~filfflffi-ffi 

t~E; l□ffi-~ ~ 1~ tum t,&E; = 

L*~~~,Afilfflffi=~fl*~*H~fm~T*~~~L~,m~ffi=~fl*~ 
filfflffi=ffi~E;®ffi=~~~~ffl}~E;; 

Hfit:fftt~~~, A}j!;f$:imtlJiJr~Ttt~fa~f□Jifr~Ltt~~tiJ: 5¥□ 
~~,A~~m~ffi-~~E;Hftffl~ffi=~~E;ITTT00,#HfilMA~R&ITTE;$ 

*'®·~~~mm~H~:ff*~~~HA~~ffl~E;$*ITTR&*ITT¥H*&ITT~~$ 

2. ~□tJ.lLl~*lJifr~ITT J¥i.Jt- tiHfit:ff:ff1tf:, A q:i Jifr~~l:f $5J\.ITT.T9i$1J( f*001:tr 
ffilfflm~~~ITTE;$*ITTffi*OOITT*f00ZLo 

3. ~□tJ.tiJ~*2JiJr~ITT J¥i.Jt- tiH1it:ff:ff-ftf:, A q:i Ji1r~~~$5J\.ITT.TN$1J( f*OOa 
~m~T*~~~~ITT-ffi$ffi~WE;ITTffi*OOffl~ITT*fOO~o 

4. ~□ tJ.liJ ~ * 2 Jifr~ ITT -'¥l Jt - ti H fit :ff :ff 1tf: , A q:i Jifr~~l:f $ 5J'-.. ITT •ff£$1J(f*001:tr 
ffilfflm~E;$*ITTJ1£*00ITT*f00ZLo 

5. ~□tJ.tiJ~*2JiJr~ITT J¥i.Jt- tiH1it:ff:ff-ftf:, A q:i JiJr~~~$5J\.A~ L tiMttlml□T 

tlMru~,m~TtlMrumA~~m~LtlMru~~ITTtiffio 
6 . ~□tJ.lLl ~ *2 JiJr~ITT J¥i. Jt - ti H1it :ff ff1tf: , A q:i Jifr~~ ~ $ 5J'-..filttt~ ~ ¥ ~ W:tt f4 o 
7. ~□txt1J~*6Jifr~ITT J¥i.Jt- tiHfit:ff:ff-ftf:, A q:i JiJr~E;$5J\.filttA~ ~ JiJr~~lT-$ 

*ITT¥~WttMffl~~~~ITTttM~*ITT~--~¥~WttMo 
8. ~□ tXlLl~*2JiJr~ITT J¥i.Jt-tiHf*:ffff1tf:, Aq:i Jifr~~t,&filtt~Jifr~ffi-~~E;~ 

~ ITT:ttf4o 
9. ~□tJ.lLl~*lJifr~B{J J¥i.Jt tiH1*:ff:ff1tf:, Aq:i Jifr~~~$5J\.ITT.TN$1J( f*OOl□ 

m~E;$*ITTffi*OOaffl~ITT*fOO~o 
10 . ~□tJ.lLl ~ * 9 Jifr~ 13{] -'¥l Jt - ti H fit :ff:ff 1tf: , A q:i Jilr~~l:f $ 5J'-.. ITT •ff£$11(f*001ft 

ffilfflm~T*~~~®m~L*~~~Z00ITT~ □ ITT*f00~#H~fm~E;$*ITT 
J1£$T~o 

11 . ~□txtLl ~ * 9 Ji]r~ ITT J¥l Jt - ti H1it :ff:ff ,ftf: , A q:i Jifr~~ l:f $ 7J\. A~~ H '.>'HIJ1tl m 5¥□ ¥ 
H~itl~o 

12. ~□tJ.lLl~*9Jilr~ITT-'¥LJt-tiHf*:ff:ff1tf:, A q:i Jilr~~l:f$5J\.filtt ~Jilr~~$5J\.ffl 
~ITT~~:ttf4o 

13 . ~□txtLl ~ * 9 Ji]r~ ITT J¥l J=, - ti H1it :ff:ff ,ftf: , A q:i Jifr~ ~ t& t~ iffmJiJr~L tt ~fa~ q:i 81 
•J1£$E;ITTTN*005¥□ 11J1tl~*OO o 

14. ~□txtLl ~ * 1 Jilr~ITT J¥l Jt - ti Hf* :ff:ff 1tf:, A q:i Ji]r~ H1it ;ff tt ~fa~ ))d[ 00 jlj '.>'r 00 
filtt: 

¥-~WrtJi!!: 
~~ ~ 1r ~ E;, Atl ~ ~ir, mJiJr~ ¥ ~1:t11Jm: = 5¥□ 

~ wH1itlX~, Atl~ ~lT-mJiJr~~~~ 1r~E;o 
15. ~□tx.lLl~*14Jilr~a{J J¥i.Jt - ilHfit:ff:ff1tf:, A q:i Jifr~~t,&~~ ffiJJ1zJJffiJJQiiJA ~a 

2 

Micron Ex. 1002, p. 498 
Micron v. YMTC 
IPR2024-00790



CN 108093656 A 2/4 91 

M~L*~®M~T*~~OOITT¥~~~mITTm~~~*~mn~~~ITT~*~o 
16. :tz□t~lLl~*lJiJr~ITT•Jt - tl1¥1i:l'1:ff:ff1tf: ,A*: 
a~&~-ffl=~~mTOOITT~~ffi=~~m~M~ffi=~~m~*ITTffWE~m 

tlrPJM1$1ij £mi: 
a~&~-ffi-~~FATOOITT~~ffi-~~m~M~ffi-~~m~*ITTffWE~m 

ti IPJ fil 1$ 1ij £mi : 
M~T*~~~~filM~rM~ffi-~ffi*~ITTffi-~a~*OOL~ffi-~a~* 

00 L 1f ITT ffi-1r ~ ft*4 $ 7} : 
M~L*~~~~filM~rM~ffi=~fl*~ITTffi=~a~*OOL®ffi=~a~* 

00 L 1f a{] ffi = 1r ~ f,l *4 $7} : 
m~ffi-~a~*oo®m~m=~a~*oo~rmM~~~:~& 
~~m~mMR~~ITT~~M~ftttM~ffi-1r~ttMW~®M~ffi=1r~ttMW 

17. :tz□t~lLl~*lJiJr~ITT•Jt - tl1¥1i:l'1:ff:ff1tf= ,A*: 
M~~~ITTmW~ITTR~filM~~ITTR~:#H 
JiJr ~ffl-~ ~ 1~ tLl 8 tlkfil l□ JiJr~ffi = ~ ~ 1~ tLl 8 tlk m A~ !13 ~ ITT W ~ # H i9: ~ ~ J:~ 

$~o 
18. :tz□t~lLl~*lJiJr~ITT•Jt - tl1¥1i:l'1:ff:ff1tf=, A*: 
JiJr~•Jt-tt-tf,fit:ffia~filtJS•Jt-MtNAND-tf1i1'1:ff:ff1tf:; 
JiJr~ffl-~~ml□ p)T~ffi =~~FA filtJS JiJr~• Jt - MtNAND-tf 1i1'1 :ff:ff1tf= ITT ;t§ fl ITT*~ 

EJX~~~=tiflJJiJr~•Jt -tiNAND-tf1i:l'1:ff:ff1tf=ITT ;t§J§ZITT *~: 
JiJr~t1 fl£filtJSlit1 fl£: 
JiJr~•Jt-tlNANDf¥1i1'1~:ff1tf:filtJSftJifr~lit1fl£L7fITT•Jt-tiNAND* ITTl4:9Ll: 
•Jt- tlNAND* ITTl4:9LlITT ffi-:ff1tf:~ * ITT ~&-,t·f¥1it:ff•5t1:frr •Jt - tlNAND* 

ITTl4:~ITTffi=~#~*ITT~-,:(f~:ff$5LL7f: 
M~littfl£fil*filMfflr~TALITT-tf~:ff:ff#ITT~M:ff~~ITT~m~~;~& 
$J=,-tlNAND* ITTl4:9LlfiltJS: 
$~¥~~~m,A*M~$~¥~~~m*ITT~-~¥~~~mITT~&-~*~W 

~~*L~~rM~ttfl£ITTffi*OOM~: 
$~~M1¥~5L#,~~~Mf¥~5L#~r~M~$~¥~~~m*ITTfflfZITT-~¥ 

~~$t1mt§4~; ~& 
$~~~-~~.~A~~*L~~rM~ttfl£ITTffi*OOM~ITT~%%~,M~$~ 

~~-~~~&filM~rM~ffi-:ff#~*ITTffi-~~-~~®~rM~ffi=:ff#~* 
ITT ffi = 1~ tLl 8 ~ tlk o 

19 . -t!fi mm - ttt 1¥1it :ff ta~ ITT 1f it:. , Jifr~1f it:.fil t!S = 

attfl£L1f%mT*~~~,M~T*~~~filMffi-ffi~m®ffi-OO~ttMmITTffi 
-~flti~: 

%mftttM~T*~~~ITTffi-,:(f~:ffHD: 
~&aM~ffi-,:(f~:ffHDITTL$~~*%m~~ttM~~; 
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frffl~~*~~~®m~~ftttM~~L~%~L*1i:~~.m~L*1i:~~filfflffi 
=ffi~FA®ffi=OO~ttMFAITTffi=~fl*1i:; 

am~m~ffi-Hfflff*DITT~~q:i%~ftttm~L*1i:~~ITTffi=Hfflff*D; 
fttt~~mttm~~ftttM~~ITT~&-$**M~m~ffi=#~ff*D~%~* 

1i:l'sJ#,fitff*D; 
ftM~*1i:OO#~ff*D~%~#fflff*1i:~~:~& 
%~~~.m~~~filMA~~~ITTfil$*,®•~~~~m~#fflff*1i:~~#H 

A~~M~fil$*ITTR~*ITT¥~k~ITTff~$*o 
20. ~□tV¥Ll~3j<:19fifr~Et{]~1!,Aq:i: 
m~~ftttM~~filffl-~¥~wttM:~& 
M~ff~$*filfflfrM~M~ffi=Hfflff* □ zm~ffiITTM~~ftttM~~ITT~% 

$*a 
21. ~□tV¥Ll~3j<:2Ofifr~Et{]~1!,,;q:i: 
m~~~ITTfil$*filMam~ffi=~fl*1i:ITT%~z$~%~ftM~ffi-~fl*1i: 

L~ITT1~~¥~1*FA: ~& 
M~~ftttM~~~ftrlftM~fil$*ITTOOmL~~ttm~m~-~¥~wttMW 

%~Et{] 0 
22. ~□tV¥Ll~3j<:21,P)r~Ef{]~¥!, A q:i ~frJifr~fil$5}B{J 1~tlmLmt~fifi~1~~¥~w1J 

f4 ITT rAJ at , ,1~ M i¼Jil! $7J\.1Bz% ~ fr?fi~ffi-H{itf ff* D sg ~ $ $7J\. 6iL 
23 . ~□ tZlLl ~ * 21 fiJr~ ITT~¥! , ~ fil trS ft 11 ~ fife~ FA$ JJ\. ITT 1r ~ 1J f4 fil ITT 11( f 00 L ~ 

f$pififim~ITT1~~¥~1*1Jf4ITT-$7J\., ,;q:i: 
m~mm~ITT-~¥~wttMITT~~$*ffl~m~~ftttM~~:~&M~~~m~ 

am~~ftttM~~~OOITTm~ffi-#~ff* □ ITT-$*~0 

24. ~□1XlLl ~ 3j<:21 Jifr~ITT ~¥!, A q:i frJifr~L :l:t1i:f'a ~ITT% ~z ~u , Ji]r~:l:it ft1Jf4 ~ttg 
A~~~f ®~*®l□f OOJm*® o 

25. ~□1XlLl~3j<:19Jifr~ITT~f!, ,;q:i JiJr~:l:itft1Jf4~~ITT~1*frJiJr~ffi=#1itfff* D 
ITTM1$JJHsJtBz~P* o 

26. ~□1XlLl~3j<:19JiJr~ITT~f!, ~filtrS: 
ftM~ffi-#fflff*DITT~$*q:i%~ffittHfflff*D~ft$*:~&frm~ffitt# 

fflff*D~ft$*L~®m~~*1i:~~L~%~ffittttm,,;q=i~ftttM~~~%~ft 
~~M~ffi-#fflff*Dq:i#~ffittttmITT¥~$*~~ITT~~o 

27 . ~□ 1X:f:Ll ~ 3j<: 26 Jifr ~ ITT ~1! , A q:i fifr ~ ~ tlh~ft tt ffl ~ ~ tJ f4 fl~~ &fil trS JiJr~ ffi 
ttttmITT¥~$*®•~m~~*1i:~~ITTffittttmITT*f$*ITTW~ITT~~$*®% 
~ITTo 

28. ~□1x:;¥1J~3j<:21 JiJr~ITT~f!, ,;q:i: 
-~$ffi=OO~ttMfil~%~ftM~ffittttmITTffi*®L:~& 
m~-~$ffi=OO~ttMfilITT~~$*~~~ttMfl~~%~M~~~o 
29. ~□1XlLl~3j<:19JiJr~ITT~f!, ,;q:i: 
M~ffi-OO~ttMfil®M~ffi=OO~ttMfil~mm~~ffi-ffittttMfil®ffi=ffitt 
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f,!}lGj.fil; 
JiJT :i£ 1J i* if fil :tt ?J\.11Ll ffl ffi - ~ tLl 8 tlk ~ ~ ft flt Fzf ;fo ffi = 1~ tLl 1ffi :tlk ~ ~ *1 flt fil ~ ~ JiJT 

J£ffi-~ttttMfil~M:i£ffi=~ttttMfil;~& 
A*M:l£#~ff*~~~~m®~*®filffi: 
¥~1$11Jil!; 
P~5f 1r~fil, A1lfPJ :rtlfvf~~JiJT:i£¥~12fs:~1Jil!; ;fo 
~ w#fitf L[±.!ii, AtlfPJ :lti?)::f~JiJT:i£p~5f fr-~FA o 
30. tz□f2ltl~*29Ji)T;i£1¥J1Jy*, A* 1=EJi)Tj£_tt1tA:£a~ 1¥J%nxZ1W, p)r:i£~11H1{] fil$5t 

i&:%nx791i~¥~flfs:fJflJ.FA o 
31. tz□ fX;ftl~*29Ji)T;i£${]1Jr*, A* ~Jifr:l£ffi=~~*Jflj.fill¥J%nxl¥1 [P]St, JiJT:l£~tlki&: 

%nxo 
32. tz□f2fLl~*19Jifr:i£1¥J1J1*, A*: 
Ji]r:i£-tl#fitfff~1i;Jfil:J:t$J=,-tlNAND#fitfffff{tf:; 
Ji)r;l;t ffi-~ ~ fil;fO Ji)Tj£ :ffi = ~ ~ filfilt!S Jife:l£-'¥t J=, - tiNAND#{itf ffff {tf: l¥J ;t§ J§Z l¥J '¥ ~ 

g;x:1'H&:~ iH~JLlJiJT:i£$ J=, tiNk'-JD#{itf ffff1tf:B{J ;t§@l¥J '¥f~: 
JiJT:i£ tt JI£ fil :tt li H JI£ : 
Ji)r;i£$ J=, tlNAND#{itf ffff1tf:filt!SftJiJT:i£lit1 fl£--1.1Jl¥1-'¥t J=, tiNAND$ ${Jr$ 3'U; 
$)=, tiNAND $ 1¥J14 3'Lls{J :m-tt{tf:&;& * 1¥1 ~d>-~"'#fitff-'¥t 5t{vr $ Jt - tlNAND$ 

1¥Jr$~1¥Jffi=ff#&;&*l¥J~-#~ff$5t--1.1J; 
M:i£littJ1£fil*filMfflr~TALl¥J#~ffff#l¥J~~ff~~l¥Jfflnx~~;~& 
$J=,-~lNAND$ 1¥J143'Ufilt!S: 
$~¥~1$~il!,A*M:l£$~¥~1$~il!*l¥J~-~¥~1$~il!l¥J~&-~*~$ 

5t~*_t¥•rM:l£ttfl£1¥Jffi*®M~: 
$~~w#~Jt#,~~~w#~5L#~r~M:i£$~¥~1$~il!*l¥Jffl@1¥J-~¥ 

~t$rkJm::t§4~: ~& 
$~~~-~~,AA~~*_t~~rM:l£ttJ1£1¥Jffi*®~~l¥J~%%~,M:i£$~ 

~~-~~~&filffi~rMJ£ffi-tt#&;&*l¥Jffi-~~-~~~~rMJ£ffi=tt#&;&* 
l¥J ffi = 1~ *Ll 8 ~ :tlk o 
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A~~A~~~$~~m~~-~~m~••m•~~&~ 
i,Jm1i5ti 

[ o o o 1 J tll~~ $ m B"J :it JZ.. 5 I ffl 

1/21 91 

[0002] * $m~*201s410 Ji 1s a :t~:itB"l $ m--'% Jg14/883, 9668"1 ~ ~ ~f1J B"1 tt~txB"l 
i'X-6ii, ~pg ~:imtt 51 ffl~~t~# A::zfs:Xo 

~#~~ 

[0003J ::zfs:0:rf-1-Jxi~ lz tt1'f{it~~1tt:B"J®i~, # _§Jl~i~ lzfilt!$&i&1'f{it~p$3JtlB{]¥ 
J[ :ti ii: 13{] - ti 1'f {it ~~,f tt: lz ~ tu11: 1Jit o 

;::11::...§§!.-l:±~ 
~ ffl.1.X/l'-

[0004] i±T. End oh~ J"-13{] ~~ "Nove 1 Ultra High Density Memory With A Stacked­
Surrounding Gate Transistor (S-SGT) Structured Cell", IEDM Proc. (2001) 33-3613{]-Jr. 
~ q:i 0 3f T 4ij ~ JtA« -1:fr B"J - tl ¥ J[NAND $ o 

£l3f.llAJ~ 
[ooo5J tLtrlr5::zfs:03f B"J-1JOO, t~ft!: T -;frp~J=, (monolithic) -~tf¥{it~~{tt:, ~filt!T 
*ii:~~,~T*ii:~~filMffi-:itB*ii:,~ffi-:itB*ii:filMttftt~L1JB"Jffi-ffi 
t~m 5f0 ffi- J@ Ef'J~ tu IHlit m ; L :l:i ii: g;j1f ~ , i~ J::Ji ii: g;j1f ~ fil tr-5 ffi = 5t ffl :l:i ii: , i~ ffi = 5t ffl :l:i 
ii:filMttfT*ii:~~L1JB"lffi=ffi•m®ffi=~~~~m~m:1'f~~*ii:~~,~1'f 
~~*ii:~~fil~:imttT*ii:~~®L*ii:~~;~&~~.~~~-~ffi-~~mJta 
ffi=~~mTOO,#HfilMA«W&B"Jm$*,®•~~~m1'f~~*ii:~~#A«~m 
$5:J'-B"JW&:::kB"J¥J[-tf:&B"J~}:f$71\. (collar portion) o 
[ooo6J t!R:tlr5::zfs:03f8"15j-1JOO ,t~~T-;frp%px;-tt1'ffit~~~B"J1J~o1±7f1~B"JL1J 
Mpx;T:l:iii:ta~, i~T:l:tii:~~filt!ffi-f~f~m;foffi-faJ !Wittt4m (spacer material 
layer) B"J ffi-:i( ff :1:iii:B"J o Mpx;:imtlT*ii:~~B"J ffi-1'f{it~3f Do ~d>tEffi-1'ffit~3f 
□ B"JL$~~q=i%px;~fttt~~~o1±T*ii:~~®~fttt~~~B"JL1J%px;L*ii:~ 

~.~L*ii:~~filMffi=ffi•m®ffi=~!Witt~mB"lffi=:itff*ii:0Mpx;:imtt&~ffi-
1'f1it~:rf D B"J ~~q:i B"J L:l:iii:ta~B"Jffi=1'ffit~3f D offi=1'ffit~3f D :imtt~Llti (etch):® 
tl:l:J':i ft;f,J 3¥4~ ~ 8"1 ~ &-$ * TI'iH~fil {$ , ~ % px; :f:t ii: fa] ff fit~ 3f D (inter-stack memory 
opening) o 1±:1:i ii: l'aJ f¥ {it~ 3f D pg% px;f¥fit ~:l:i ii: ta tzg o % px; ~ tlk , i~ ~ tlk filt! A« W & B"J 
m$*,®•~~~m1'f~~*ii:~~Jt:A«~m$*B"lw&:::kB"J¥J[-tf:&B"1~~$*o 

1311~i.~l3f.l 
[ 0007] 00 b'iH!R tlr5 * 0 7T B"J ffi-g; mE fltl B"J tEffi-~~f~m 5f0 ffi-~ titt *4 m B"J ffi-:i( ff :l:l 
ii:B"J%px;~§B"Jffi-~~tt~~B"J¥J[ffi80000o 
[ ooosJ 00 2A~t!R ffl ::zfs: 0 3f B"J ffi-g; mE fltl B"J tEffi-~frtt rt:~ 00 , ffi-§ ~ ~frtt rt: 1r ~ tt 3¥4 

6 

Micron Ex. 1002, p. 502 
Micron v. YMTC 
IPR2024-00790



CN 108093656 A 2/21 91 

$?t®ffi-H~~TT □ ITT%MZFoITTffi-JF~tt~~ITT¥H~aOO~OOo 

[0009] 002B¾fJJ¥H f00B-B' a<J ,002AITTffi-JF1JtltHa~ITT¥Hti.OOOO 0 

[0010] 00 3A¾tlH!is*0TTITT ffi-~:Mfi:1JtlITT fr~1'-ffi-H{iir~TT D ITT _t $IX~ q:t %Mm 
%{1J1tl~ (tapered sidewall) z.FoITTffi-JF'fJtlti~~B<JfJTHJ\1,00 a 

[0011] 003B¾fJJ¥H f 00B-B' a<J' 00 3AITTffi-~1Jtltt£a~B<J ¥Hti.OOOO 0 

[ 0012] 00 4A¾ t!R ffl * 0 TT a<J m-~ tnfi: {Jtl ITT fr~ ,t-ffi-H fit~ TT D ITT~$~ a<J >'r ~ ;t¼) m: 
$71\.;fOfrIZ:9=1 B<J (in-process) ~,t-ffi-Hfii~TT D a<J_t$5t~B<J:1:JJ;JE;;tJ;JE4£a~B<J%M 
zm ITT ffi-JF 1Jtl tHa ~ a<J ffl *J\1, oo 0 

[ 0013] 00 4B¾ j{} ¥Hf 00B-B ' a<J ' 00 4AITT ffi-JF {Jtl tHa ~ a<J ¥ H ti. 00 00 0 

[0014] 005A¾t!Rffl*0TTITTffi-~:Mfi:1JtlITTfr:iiUj:f:f:I:H.tIZ: (planarization process) 

%M~fEMM~~z.FoITTffi-~~tt~~ITTffl~OOo 
[0015] 005B¾fJJ¥Hf00B-B' ITT ,005AB<Jffi-~1JtltHa~B<J¥Hti.OOOO o 
[ 0016] 00 6A¾ t!R ffl * 0 TT a<J ffi-~ tnfi: {Jtl ITT fr ffi = ~~ £~ m ;fO ffi = ~ ti;;t,r t4 m ITT ffi = ~ ~ 
*:i:ITT%MZFoITTffi-~~tt~~ITTffl~OOo 
[0017] 006B¾fJJ¥H f 00B-B' a<J' 006AB<Jffi-~1JtltHa~ITT ¥Hti.OOOO 0 

[ oo 18J 00 7 A¾t!R ffl * 0 TT ITT ffi-~ tnfi: 1Jtl ITT fr ffi = ~ft 1J A* 00, ffi = Fo rPJ ~ft 1J A 1t ~ ;;t,t t4 
$5tl01t~tt (dielectric pillar) ~~ITT%MZFoITTffi-~1JtltttatigITTfffHJ\1,00 o 
[0019] 007B¾fJJ¥H f 00B-B' a<J' 007 AITT ffi-~{JtltHa~ITT ¥Hti.OOOO 0 

[0020] 008A¾t!R1!is*0TTITTffi-~:Mfi:1JtlITTfrffi=H1it~TT D ITT%MZFoITTffi-JF1Jtltt 
~~ITT 11N fJ\1, 00 o 
[0021] 008B¾fJJ¥H f 00B-B, ITT' 008AITTffi-JF1Jtl-ti.£a~ITT ¥1Hi•oooo 0 

[0022] 009A¾ttzffl*0TTITT ffi-~tnfi; 1JtlITT fr~}::f-$?};¥0:1:i:i:fs] H{iiff-TT D ITT %MZFo 
ITT ffi-JF 1Jtl-ti.~ ~ ITT 11N fJ\1, 00 o 
[0023] 009B¾fJJ¥H f 00B-B, ITT' 009AITTffi-~wtl·ti.£atigITT ¥Hti.OOOO 0 

[0024] 0010A¾ttzffl*0TT ITTffi-~tnfi:wtlITT frH{iiff:l:i:i:ia~ITT %MZFoITT ffi-JF1Jtl'ti. 
~ 1ig ITT 11N t~ 00 o 
[0025J oo 10B¾1JJ¥H f OOB-B, ITT, oo 10AITT ffi-JF1Jtl'ti.ta~ITT ¥Hti•oooo 0 

[0026] oo 10c¾oo 10A:¥00010BITTffi-JF1JHi.£a~ ~ ITTHfitH:tt:i:£a~ITT¥Hti•oooo 0 

[0027] 0011A¾t!Rffl*0TTITT ffi-~:Mfi:1JtlITT fr1f{IJ1Ui¼Jtl (backside trench) ITT%JvGZ.Fo 
ITT ffi-~ 1Jtl'ti.~ 1ig ITT {JN fJ\1, 00 o 
[0028] oo 1 rn¾1JJ¥H f OOB-B, ITT, oo 11AITT ffi-JF1Jtl'ti.ta~ITT ¥Hti•oooo 0 

[0029J 0012A¾ttzffl*0TTITT ffi-~JJm1JtlITTfr1f11J1tl[_ll]rei (recess) ITT%MZFoITTffi-JF1Jtl 
'ti.~~ ITT ffl fJ\1, 00 o 
[0030] 0012B¾fJJ¥H f00B-B' ITT ,0012AITTffi-JF1Jtl'ti.~~ITT¥Hti.OOOO 0 

[0031J 0013A¾t!Rffl*0TT ITTffi-~tnfi: 1JtlITT fr~~ filITT%MzFoITT ffi-JFwtl'ti.~~ITT {JN 

fJ\1.00 0 

[0032] 0013B¾fJJ¥H f00B-B' ITT ,0013AITTffi-JF1Jtl'ti.~~ITT¥Hti.OOOO 0 

[0033] 0014A¾t!Rffl*0TTITT ffi-~tnfi; 1JtlITT fr1~iffg:JL~~ (contact via structure) ITT 
%MzFoITTffi-JF~tt~~ITTffl~OOo 
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[0034] oo 14s:J-r:Jff¥1t f oos-s, 1¥1, oo 14A1¥Jffi~jf-1Ju·t1:tafig1¥J ¥1ltlaoooo 0 

[0035] 0015¾t!RW*0TTSqffi=~ME1Jtll¥Jaffi~t~£/$filtOffi~~titJt4~ sqffi~5c ~ 
*~1¥1%MzJ§l¥Jffi=jf-mtt~~1¥J¥1tffiaOOOOo 
[oo36J oo 16 ¾t!R t~ * 0 TT sq ffi =~ ME 1Jtl sq affi ~ pfi' tt5:t* oo to ffi ~ J§ 1PJ ~rtt 5:t ft~ tt 
~$*1¥1%MzJ§l¥Jffi=~mtt~~1¥J¥1tffi80000o 
[0037] 0017 A¾t!RW*0TTl¥1 ffi=~ME1Jtll¥J 1=Eff:1tf: IX~ q:i $qffi~f¥fi1ff:TT D 1¥1%MZJ§ 
1¥1 ffi = ~ 1Jtl ti:~~ 1¥11HHJ\'. 00 o 
[0038] oo 17s¾tff¥1t f oos-s, 1¥1, oo 17 A1¥Jffi=~1Ju·t1:ta~1¥J ¥1ltlaoooo 0 

[0039] 0018A¾f!RW:;$:0TTl¥1ffi=~ME1Jtll¥J affi~f¥·fiifff:TT D 1¥J ~$5J\.q:i 1¥1~*it¥{itff: 
TT □ ~ft$*1¥1%MzJ§l¥Jffi=~mtt~~l¥Jffl~OOo 
[oo4oJ oo 1ss¾tff¥1t f ®s-s, 1¥1, oo 1sAsqffi=~1Ju·t1:ta~1¥1¥1ttlaoooo 0 

[0041] 0019A¾f!RW:;$:0TTl¥1ffi=~ME1Jtll¥11=Etl1PJ:ttl1:JJ.~ffi~f¥fi1ff:TT D 1¥J_t$5J\.zf§ 
$q ffi = ~ 1Jtl ·t1:~ ~ sq 1JfHJ\'. 00 o 
[0042] oo 19s¾tff¥1t f oos-s, 1¥1 oo 19Asq ffi=~1Ju-t1:ta~1¥J ¥1ltlaoooo 0 

[ 0043 J 00 20A¾ t!R W * 0 TT${] ffi =~ME 1Jtl 1¥1 a% M ~ tt :t1 ~ (1 in er) zJ§ 1¥1 ffi = ~ 1Jtl ·t1: 
~~ 1¥11HH~ 00 o 

[0044] 002os¾tff¥1t f oos-s, 1¥1, 0020A1¥Jffi=jf-1Ju·t1:tafig1¥J ¥1ltlaoooo 0 

[0045] 00 2 lA¾f!R W * 0 TT 1¥1 ffi =~ME 1Jtl 1¥1 a:tj fttt t4~ ~ 1¥1 % MZJ§ 1¥1 ffi =~ 1Jtl·t1:ta 
~ 1¥1 {ffHJ\'. 00 o 

[0046] 002rn¾tff¥1t f ®s-s, 1¥1, 0021A1¥Jffi=jf-1Ju·t1:ta~1¥1¥1ttlaoooo 0 

[0047] 0022A¾t!RW*0TTl¥1ffi=~MEWul¥Jaffi=t~£/$filtOffi=~tittt4fill¥Jffi=jt fr 
*~1¥1%MzJ§l¥Jffi=~mtt~~l¥Jffl~OOo 
[0048] 0022s¾tff¥1t f®s-s, 1¥J, 0022A1¥Jffi=~1JH1:ta~1¥1¥1ttlaoooo 0 

[0049] 00 23A¾t!RW * 0TT 1¥1 ffi =~ ME {Ju 1¥11=Effi =pfi'ftA * 00 to ffi =m IP] pfj-,rJ A*~ tJ 
~$*1¥1%MzJ§l¥Jffi=~mtt~~l¥Jffl~OOo 
[0050] 0023B¾iff¥1t fffiB-B' 1¥J, 0023Al¥Jffi=~1Jtl't1:~~1¥J¥1ttl80000 0 

[0051] 0024A¾t!RW*0TTl¥1ffi=~ME1Jul¥Jaft~tt~tigl¥J%MZJ§l¥Jffi=~1JH1:ta~ 
1¥1 {Jf-H~ 00 o 

[0052] 0024B¾iff¥1t fffiB-B' 1¥J, 0024Al¥Jffi=~1JH1:~~1¥J¥1ttl80000 0 

[0053] 0025A¾t!RW*0TTl¥1ffi=~Jlfu1JUl¥11=Effi=1¥fi1ff:TT D 1¥1%MZJ§l¥Jffi=~WH1: 
~ tig 1¥1 fJTH~ 00 o 
[oo54J 002ss¾tff¥1t f ®s-s, 1¥1, 002sA1¥J m=~1Ju-t1:ta~1¥J ¥1ltlaoooo 0 

[0055] 0026A¾t!RW*0TTl¥1ffi=~JlfufJUl¥11=E:tjfttJt4~~1¥J;f$[3izJ§l¥Jffi=~1JH1:ta 
~ 1¥1 fJTHJ\'. 00 o 

[0056] 0026s¾tff¥1t f®s-s, 1¥J, 0026A1¥Jffi=~1JH1:ta~1¥1¥1ttlaoooo 0 

[0057] 0027A¾t!RW*0TTl¥1ffi=~Jlfu1JUl¥11=E~4i:t1~1¥J:rmf_l:!t!!•iml¥J1](f$*!¥1;f$f3i 
zm 1¥1 * =~ 1JH1:ta *1g 1¥1 ffl t~ oo 0 

[oo58J 0027s¾tff¥1t f®s-s, 1¥1, 0027 A1¥Jffi=~1Ju·t1:~~1¥1¥1ttlaoooo 0 

[0059] 00 28A¾t!RW*0TTl¥1ffi=~Jlfu 1Jul¥J 1=E~lif¥{i1ff:TT D :tjft $5J\.!¥] ;f$~zj§l¥Jffi 
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=~vH1:~~1¥11JTH~OO o 
[oo6oJ 002ss¾¥fr¥][ f oos-s, 1¥1, 002sA1¥Jffi=~vH1:ta1ig1¥J ¥HtltiG®oo 0 

[ 0061 J oo 2 9A¾ tu1is * 0 :ff sg * = ~ JJfil vu 1¥1 fr 1Hit ff ii~ ta *ig 1¥1 * PXZ.Ja sg *=~vu ·t1: 
~~ 1¥1 fJTH~ 00 o 
[0062] 0029B¾¥fr¥][ f oos-s, 1¥1, 0029Al¥1ffi=~vu·t1:ta1ig1¥J ¥HtltiG®oo 0 

[0063] 

fJTH~OO o 
[0064] 

[0065] 

fJTH~OO o 

003OB¾¥fr¥][ f 00B-B' 1¥1 "0030Al¥Jffi=~vtl·t1:ta~l¥J ¥Htlt!Gffi00 0 

oo 3 lA¾~ w * 0 :ff 1¥1 * =~Mfi vu 1¥1 fr 1f tu [_1J_] ~t 1¥110 PXZ.Fo 1¥1 * =~ vu·t1:~ .~ 1¥1 

[oo66J oo 3 rn¾ ¥fr¥][ f oos-s, 1¥1 , oo 31Asg * =~vu·t1:ta ~ 1¥1 ¥][ tltiG® oo 0 

[oo67J 0032A¾~W*0:ffl¥1ffi=~Mfivtll¥1fr~~miot~,g.rz:~~*Jks{J%PXz.Jal¥1ffi= 
~ vtl 't1:~~ gg 1JTH~ 00 o 
[oo6sJ 0032B¾¥fr¥][ f oos-s, 1¥1, 0032A1¥Jffi=~vu·t1:ta1ig1¥J ¥HtltiG®oo 0 

[ 0069] 00 3 3A¾~ 1!is * 0 :ff gg ffi = ~ JJfil vtl 1¥1 fr 1~ fffER IL~~ gg % PX z.Fo 1¥1 * = ~ vH1:~ ~ 
13g ,f!TH~ 00 o 
[0010J 0033B¾¥fr¥][ f oos-s, 1¥1, 0033Al¥1ffi=~vu·t1:ta1ig1¥J ¥HtltiG®oo 0 

~ ~~ JJfil jj"~ 

[ 0011 J ~□ --1.JiJri£, ::;$: 0 :ff tt x1 fil :J:t $~:rt fit ff 14 3'Ll 1¥1 ¥ ][ j:f ~ 13g tt ff {it ffff 14 R. tLlft 
~-$ff~ffff#l¥1~~,A~~~ffifrT~*mi2tom~*ffl*0:ffl¥J~Mfi~**PX* 
~1*ff14, i~ ~Dfiltt $ ~NANDff f* ff* 1¥1 - tlJ'(! J=, ff{it ff Mo 3'Ll ff14 o ~ft 00 ~~~rt 1Ytl~tLl o 
~~F ~ im±-mmi2tmzmf!±m~~::;r-fffrx141¥1~tu, ~ vwx141¥1 $"'1"'~1Yum ~fr~ tBx141¥1 
i(!'i"'~vtll¥J±m~iez~tLlo*fflm~o"ffi-", "ffi=" i□ "ffi-" l¥JFF~fxfflr1lFiR~11V-1¥15L~, 
#H~::;$:0:ffl¥J~~~~~~~*~m~*ffl::;f~l¥Jff~o~*~m~ffl1¥J,~rffi=x 
#"~1¥Jffi-x#m~~rffi=x#l¥1*®1¥1*Wmz~rffi=x#1¥J~Wo~*xm~m 
1¥1, ~□ ~ffi-x141¥1*®i□ffi=x141¥1*®zraJfffr4'mtJU~fffER, muffi-x14 "][t~±-t!!" 1:trr 
kk ~ - ill-- " L,, 
*-JLIT _L o 

[0012J ~□ ::;$:xJiJrftffll¥1, "m" ¾t~fil:J:tA~~*-1.:1:>1>11¥1 R&l¥1 rx~i¥J;tJt4$7J\. om m 
~fil~ttTm~~mz•~~~l¥1~~.mz~m~A~~rTm~~~-~~~Kntl¥1* 
& o .tlt>'~ , mm~ ¾A~ R & /J, r ~~i ~ ~ 1¥1 R & 1¥1 :1:>1- mz~F :1:>1-~~1 ~ ~ 1¥1 rx ~ o 11u~□ , 
mm~~r~~~~l¥1~*®~~*®zOOl¥1ffW*f®~zoomzfr~*®~~*®z 
ra:1 om m ~ * f±-t!!, ¥H±-t!!i□lmz¥fr~'el%* ®fil1$ o i1 ~m ~ ¾m, m ~ fr A* fil:J:t-~ mz 
$~ m, i□lmzm ~ fr A _t '> AZ--1.i□lmzAz TA~ -~mz$~ m 0 

[0013J J'(!J=,-tlfffitffM:JLl¾A* $~fffitff&'&%PXfrm~□*~~ai J=,1¥JJ'(!~f1 ~z. 
--1. rm~~* ra:1 i1 ~ 1¥1 Mo Ju O * -i,:g: "• J=," ,ii. 11* ~ Mo 3'Ll 1¥1 'BJ>i"' m 1¥1 m H 1~ ±-m vU,R fr Mo 3'u 1¥1 ~ ~ 
T mm 1¥1 m_t O 1=j .tlt;t!l&, =tlM:3'Llm ~ J'(!J!k±-t!!%PX '1't J§fil~fr-JEQ~l0PX~F-hff1itff 
ff14 o 1Ytl~□, ~□ fr~lLl-'%-'faJ5, 915, 1671¥1 !lfil-'faJ" - tl~~ff fitff" 1¥1 ~00 ~lLl * Jifri£, mlttfr 
• J!k 1¥1 i1 ~ --1. 10 PX ff f* ff m * ¥ ][ ±m ii~ ff fit ff m * ~ m ~F • h ii~ ff f* ff O fr ta it 
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(bond) zwr, H ~PTLlti~~E);lZJ,,/\f¥{i1B~~~, 1B ¾ EB rf¥fitB~~tJJ:tE•1!kl't{J f1 ~_t 
~%M,mLl~#f¥~B~¾~~ITT•h $f¥~B~~o*0nITTft#-$f¥~BB# 
fil tt • h - tiNAND .$ f¥fi1 B~1tt: , 3f ll PT Ll *J=!=l;$: Ji.Jti it ITT ft1!f ~ Affi wtl * tLlro: o 
[ 007 4] ~~ 00 1 , 7F t±:1 T itHJi5 * 0 TT ITT ffi - ~ Affi wtl l't{J ffi -7F wtl ti:ta ttJ , A pJ Ll ffl T wtl!m tLl 
ro: fil ~ ~ 1iNANDtHi1 BB·ftt: l't{J B1tt: ~ ttJ o ffi - 7F 1JH~~ ttJ 'eHt PT Ll ¾ ¥ ~ 1:zls:f1 ~ ITT f1 ~ o 
f1~PT Ll filttf1 ~¥~1:zls:FA9of1~¥~1*FA9¾¥~1:zls:ttf4m ,:ff ll PTLl filtt_¥d>-5f!fi5L 
~¥~1:zls:ttf3J- ,_¥j;,-5fqiI II -vft~411¥~1*ttf4, _¥j;,-5fqiII -VI ft~~m¥~1:zls:ttf3J- ,_¥d> 
- 1!fiff :tJl ¥ ~ f*tt *4, mt* ~Yi~ 8 ~□ ITT Afih ¥ ~ f*tt fl/- o f1 ~ ¥ ~1* FA 9 PT Ll fil ttm:tz□ • s1 
li s1 h ITT• s1 ¥ ~ f:zls:ttf4 o 
[0075] :tz□ *XfifrfifflITT, "¥~1*ttf4"¾t§tJlffftl.0x 10-6S/cmiLll .Ox 105S/cmffitlfilpg 
ITT E:§. ~$ITTtJ.*4, 3f _§. i=Effl E:!!1i~1fLl~§1i*a-ti'J~~F~Jlff ftl. OS/ cm;.f□ 1. Ox 105S/ cm 
ffitlfil pg ITT E:!! ~$ITT1i*ttf4o :tz□ *XJifr·ftfflITT, "~1i*1fLl" ¾1§t1PJ w~tiJ pg ITT1frw~Jw~ 
'fi. ITT P ~ 1i * 1fLl , EJx: ~ IPJ w ta tiJ pg 13{] ~ w ~ JJ□ E=I! f' 13{] n ~ 1i * 1fLl o :tz□ * x Jifr 1t ffl ITT , "~ E:!! tt 
f4" ¾mJlffJCrl. 0 X 105S/ cml't<J ~ ~$13{]tJf4 o:tz□ *X?Jr1tfflITT, "tBtitJf4" E);lZ "1rE:!!tJ 
fit" ¾t§tJlff /J,fl. Ox 10-6S/cmITTE=I! ~$ITTtJ.*4o?frffITT~~$i1Jl~frt~t'tE~1tt:rntfr o PT 
~:It!! , PT Ll a f1 ~ ¥ ~ 1* m 9 pg % M _¥ d> - ,t-Ji * rJt <* aJHJfl :lt!!JF t±:1) o 
[0076] ffi-~wtl·t~tattJfilttA q:t pJ Ll ~J§%Mf¥fi1BB1tt:ITT Bftt: IX ~1 oot□A q:t ~}§% 
M ~t i'51tit * 00 ITT t~fffEI! IX~ 200 o :tz□ * xJiJrft ffl ITT , "1~i«EI! IX~,, ¾ 1§t A q:i i~ ~ % M 1~i«EI! fL tt tiJ 
ITT IX ~ o ffl r ,r[-- tlfil ~ fl!4t l't<J _¥ d> - ,t-¥ -B' 1:zls:B 1tt: PT Ll % Ma ,r[-- tlfil 19: ~ IX :isi q:i , ,r[-- tlfil 19: ~ IX ~ 
13{]jcf*f:fLJfl.EB $:~m%~ t±:1 (:Jg Tif'l%!, t+tffi~tiJ*JF t±:1) o _¥d>-,t-¥~1*~1tt:PTLl filtt 
wtl :tz□ - ,t-EJx: $ ,t-:l:m 5e2 $ s1 f:z!s: 'g o ffl r 11-- tlfil E:!! fl!4t ITT_¥ d> --t-¥ ~ f*Bf tt: PT Ll fil ~ ffl r ~ J§ % 
MITT, PTLl fil;f:t_¥d>-1'-NANDB1tt:ITTf¥fi1BB1tt:ITTI&!Ri)J:ff~fl!4to 
[oonJ PT ~:It!!, PT Llfrf1 ~ITT _t fffl73\.q:t 1Jl!::1~¥~1*ttf4m lOo 1Jtl:tzo, PT Ll:imtti~E:!! 1i*tLl 
(p~ 1i * JfLlEJx:n ~ 1i * 1fLl) B:AiLl f1 ~ ¥ ~ f:zls: m9ITT _t $ ?J\. q:i EJx::imtt wtl :tz□:imtt~ J~ ·t~ ,r[--M* 
m~• s1 ¥~ 1:zls:ttf4, *% M-='¥- ~f:zls:ttf4 m 10 o a -'1"~Affif3Jtl q:i , ¥ ~1*ttf4 m 1 OPT Ll filtt 
5i f1 ~¥-B'f*m9ITT •s1tatiJ,rl--Mx1l1EITT •s1¥-B'1*ttf4 ( f3Jtl:tz□, ppJt) o _¥d>-'1"t~r~tl"f!Wj 
~tattJ12PTLl%Mftfj ~ (9, 10) ITTft'l'-fffl:5tq=i LltJl!::1~i4~%lvZITTB1tt: zfa] ITT Eg p~ ~ 0 
[001sJ ~Fo% Mffi -ttf4 mt□ ffi =ttf4-m ITT x. {slf :1:t ,1: 0 ~,t-ffi -ttf4 m PT Ll fil1tffi -tt 
M,JFll~'l'-ffi=ttMmPTLlfilm1=jffi-ttM~~ITTffi=ttMax.{slf*,1:a*x~~~ffi 
-x. ~:l:l,i:o a-,t-~Affi1Jtl9==1, ffi-x. ~:l:i,i: PT Ll filttffi-ti3ttm 132;.f□ ffi-fsJ P~ttf4-m o 
ffi-~!WjttMmPTLl¾~~~~J§ffl~-#ttM{slf~ITT~~m,EJx:¾~~~J§fflfflEITT~ 
~m{slf~ITTffittttMmaa--t-~Affi~q=i,ffi-ttMm~ffi=ttMmPTLl:5t~¾ffi-ffi~ 
m 132t□ffi-ffit1ttf4m 142 0 a-1~~Affif3Ju q:i, ~,t-ffi-ti3t~m 132ey Ll fil1tffi-ti3tttt 
fl!- , * ll ~ '1" ffi-ffi 11 tt fl!-m 14 2 PT Ll fil 1t ffi-ffi 11 tt f4 0 EB ffi-ti3 t~ m 13 2 t□ ffi -ffi 11tt 
f4 m 142% MITT x. {slf *,1:a*x * 1itt~ ffi-x. ~:1:t ,1: <132, 142) EJx: r x. {slf :tt ,1: <132, 
142) oft~1!fi'tf;£ r, :l:l,i: PT Ll filttx. {slf ITT $,f-ffi-ti3ttm 1325f□ffi-ffittttf4m 1420 :tz□* 
X?fr ft ffl ITT , "ffi41tt f4" ¾t~ a~ J§ I z: JJ□ It'71311J3 J's] ti5¥$ Pi ITT ttf4 o 
[0019J :tz□* xJiJrft ffl ITT , ffi-JL1tt:t□ ffi=5i:1tt:ITT x. {slf !i1i:¾t~ A q:i ffi-JL 1tt:ITT ~ f3Jtlt□ ffi 

=5i:1tt: ITT~ iJtlx. {slf ITT tattJ o ~ ¾x. ~ ITT $,t- (JL1tt:) ITT .?Kilirn JL1tt: ITT ffi-JL 1tt: ITT ~,t-~,Wtl ftM 
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11J!tl-tEl3 ffi=Jt1!:f:!'t{Jpij,t-~,WU4~t~, # _ft::;r-¾5c ~ITT $,t- (JL1!:f:) ITT *ftwJL1!:f:ITTffi=Jt1!:f:ITT'& 
,t-~~frM~~El3ffi-,t-5t#ITTM1'-~~~~offi-Jt#mLlfr,;§*A~ffl~ITTW&, 
~~mLlA~::;r-~ITTW&offi=Jt#mLlfr,;*A~ffl~ITTW&,~~mLlA~::;r-~ITTW 
&o5t~ITT$,t-ffi-ttMfil~ffi=ttMfilmLlLlffi-ttMfilITT~~H~~~Llffi=ttMfil 
ITT~~H~,#HmLlLlffi-ttMfilITT~~~~Llffi=ttMITT~~fil~*ofr-1'-~~~ 
*, ffi-JL1!:f:!'t{J ~f3JU5¥offi=Jt1!:f:ITT~f3JUm Ll%JVGfrjt ~ITT $'4"' (5L1!:f:) 179 Ll R'uJtJHi.£~13{] J¥l 

[oo8oJ ffi-5c ~:l:ii\t: (132, 142) m Ll filtJSEl3 ffi-tt*4!lifvZl3{] ffi-tig~ffil 132Ll:&.El3 ~ffi 
-tJ *4 ::;r-~ 13{] ffi =tt *4 tli JvZ ITT ffi-ffi 4itt *4 fil 142 o ffi-tig £t fil 13 2 ITT ffi-tJ *4 m Ll ¾ ~ d> 
-5ftfitig £ttt *4 om Ll 1~ ffl r ffi-tig£~fil 13 2 ITT tig£ii-J *4fil tJS{8 ::;r-~~ r ( fil t!St* * ~ * 1* * 13{] 
liWiiib:Jzz~ITT) a1-tli,ffl.1-tli,ma1-tli,~iHliWiiib:Jzz~ (Organosilicate Glass ,OSG), 
nJE 1~tfr ~ tt *4 , :im 1t r:J~o 1g r,§J 1r ~ 1t ~ < r,§j -k) 1r ~ a 1-t 4m < 'WHm , a tt/r§, a tt li'i ~) ITT 1r ~ 
~ ~• 1-t ~ 5¥o ,;a wiiib:, 1r ~~~ma 1-t 1m 5¥o ,;a wiiib: , Ll :&. ~ mti £t:ft*4 o fr-1'-~ ~ ,wu 
* , ffi-tB£ifil 132 ITT ffi-tt*4 m Ll ¾a 1-tli 0 

[ 0081 J ffi-ffi tt :t-t *4 fil 14 2 0{] ffi = :t-t *4 ~x1 ffi -tB £~ fil 13 2 0{] ffi- :t-t *4 w g m Ll 1Bz½!; 1l 
tt~3~ITTffittttMo~*~m~fflITT,~*ff~I~Ll~d>¾ff~ffi=ttMITT~$ITTM 
1if ITT~$ ff~* ffi-i-J *4 , 1JW ffi-i-t *4 ITT ff~* x1 ffi =i-t *4 rffi g ¾ "½t 1l 'ti. ITT" o ffi -tt *4 ITT ff 
~~$~ffi=ttMITTff~~$ITT~$fr*~*1Ez~)1gffi-ttMffl~rffi=tt~ITTff~I 
~ ITT "½t1l'ti." o 
[ 0082] ffi-ffi 4ii-J *4 fil 142 m Ll filtJStt £ttt *4, c¥ ~ iti-J*4 ~ ~ ~ tt *4 o ffi-ffi ti i-J *4 fil 
142 ITT ffi =i-t*4 IBH J§ m Ll ffl ~ ~ ~ 11k ~ ~, ~ ~ ~ 1& 'WU tzam Ll ffl 1t ~ ![NAND:ff1!:f: ITT 1~ tLl,tBfr 
~ 1R o ffi = i-J*4 ITT ~F ~~ tLl 'ti.JF 'WUfiltJSffl.1-t li, ~F ai c¥ ~ 12$:i-J *4 Cm fro ~F d€r li) 5¥0 $ ai c¥ ~it 
tJ,*4 Cm ti□$ ai li) o fr-1'-~ ~'WU* , ffi-ffi 4itt *4 fil 142 m Ll ¾ filtJSffl. it li~~ fil tJS li 5¥0 
ffi*ITT~d>-#ITTc¥~1:tttMITTttMfilo 
[oo83J fr-,t-~~f3Ju *, m-tt£~fil 132m Ll filt1Sa1-ta, * _ftffi4itt*4 film Ll filtJSffl. it 
liffi4ii-J*4fil o ffi-tt£ffil 132ITT ffi-tt*4 m Ll 'WLl:fzo El31-t~~fflVL5f9' (chemical vapor 
d e p O s i t i O n , C VD) * m 5¥9' 0 'WU ti□ , tio * ffi - tt £t fil 1 3 2 * ffl • f,t a , Jl!Ll if a wi ~ gg~ 
(Tetraethy lorthosi 1 icate, TEOS) m Ll1~ffl{tCVDI ~ITTlW12$:i'J*4o ffi-ffitii-J*4fil 142ITT 
ffi=tt*4 mLl f3JLl!m 1±1CVD~JJR ~ fil1JU9' (Atomic Layer Deposition ,ALD) %JVG o 
[0084] ffi-tt£~fil 1325f0ffi-ffitttJ,*4fil 142ITT W&mLlfr2OnmfLl5OnmITTm~ 179, {8¾£ 
/ J, 5¥0 £ ::k ITT W & m Ll 1~ ffl r '& 'i"' ffi-tt £~ fil 13 2 5¥0 '& ,t-ffi-ffi ti :t-t *4 fil 14 2 o ffi -tt £t fil 
1325f0ffi-ffitti'J*4fil 142x1ITT £~{JZ~mLlfr2fLll ,O24ITTm~ 179, :H H~~:l:1!!)1g8fLl256, 
{8 ¾ill m Ll*ffl£$ITT m:~1JZ~ofr-1'-~~'WLl *, ffi-5c ~:l:iifi (132, 142) * ITT'&1'-ffi­
ffi4itt*4fil 142m LlA~fr'&1't§@ITTffi-ffi4itt*4fil 142179 £*~::;r-~ITT:i$J>JITT W&o 
[0085J J1[mFF~% JvZ ~ ~ i-J*4 fil 1485¥0 ffi-1r ~ ~fil 138 o ~ ~i'J*4 fil 148filtJS ~ ~ tt *4, i~ 
ti□ m Ll fil t!S IV~ c¥ ~ 12$:i'J *4 ~ 1-t ii-~ c¥ ~ 12$: tt *4 ITT 1* * c¥ ~ ittJ *4 ( 'WLl ti□ , A~~ d> 
1018 cm -3 ITT 1* *1;&& 13{] p~ ~n ~ ITT £p~ ~n~ t* * ITT c¥ ~ 12$:i'J*4) o fr-1'-~ ~ f3JLl * , ~ ~ 
i-J*4 fil 148m Ll filtJSt** $ ai li~1* * li'ff il-~ o fr-1'-~ ~ 'WLl * , ~ ~ i-J*4 fil 148m Ll ¾ 
1**c¥~itfilo ~~i'J*4fil 148ITT W&mLlfr2Onm~5OnmITTm~ 179, {8¾£/J\5¥0£::kITT W& 
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ill PT Y 1Bz* ffl o * -1r ~ :ffiEfil 138fil tr1i PT Y ¾ PT Y 1Bz ffl r* - tBtifil 1321¥11:f 1PJ 1r ~ ;,f-Jf41¥J 
1r ~;,f-Jf4 o ?±-~~Jiffi 'WU q=r , * -1r ~ :ffiEfil 138filtr1i ~* -tBtifil 132ffl IPJ 1¥11r ~;;f-tf4 o ~ ~ 
;;f-Jf4fil 14881 ~&PTY?±20nm~200nml¥Jmtm pg, fB ¾J!/J,5fOJ!::k:1¥J Jl1&fil PT Y1Bz*ffl o* 
-5c~Ji,i: (132,142) -~~;,f-Jfll-fil1485f0*-1r~:ffiEfill38~1PJ3'.lllvZT:l:i,i:~;MJ (132,142, 
138,148) 0 
[0086] ~~00 2Mf0002B, T:l:i,i:~;MJ (132,142,138,148) PTY1Bz00~1-tY%JvZ*-pfrt~ 
:i:\': * 00 o * - pfr ti :i:\': * 00 % nx: ?± :t~ fu!!! IX~ 200 q=r o :t~ fu!!! IX~ 2oofil tr1i A q=r % nx: * - pfr ti :i:\': * 
001¥J*-~~:i:\':!X~~Aq=r~Fo~?±C~m%nx:?±T:ti,i:~;MJ1¥J_t~1¥J)_t:ti,i:~;MJq=r% 
nx: ~t nil 1¥1 pfr ti :i:\':* 00 01 * = pfr ti :i:\': IX ±.!ii o ~1tf: IX~ 1001& t~ ~ 1g ~ :t~ fu!!! IX ±.!ii 200 ffl ~~ o fil tr1i 
ff fit~ :1:1,1: ~ ;MJ 01 ff 'fit ~~1tf: PT Y ~ m % nx:?± ~1tf= rx ~ 1 oo q=r o 'Wu ~o , PT Y :imtt ?±A q=r % rnz 
Jl~:ff D ITTPltffifil ,tLlt!k*-1r~:ffiEfil 1385f0~~;,f-Jf4fil 14881fli pg 1¥1 ~ ,# _ftimJ1tLlt!k11 
:t~:lt!!1ft r tLlt!k IX~ pg 13{) tLlt!kH~ 01~*0001T0013{) ~-~*-tBtifil 1325¥0 *-~ti;;f-Jf4 fil 
142x1*~1~:lt!!;jf MtLlt!k!X~#~11:f:i!![1:J_] PB~**lvZ*-pfrti:i:\':*00 o*-x ~:ti,i: (132, 
142) 1Bz00~1-t, 1i1~tLlt!k!X~ q=r~~ T fil *-~ti;;f-Jf4fil 142tt 1I:1PJ'11:ffiE*-~tUtf4fil 
142£:i21:l:i!!tirPJ ~ tB, # HtLlt!k!X±.!riq=r~~ T FA*-tttlfil 132btff1PJ'11:ffiE*-tBtifil 132 
J!:i21:l:i!!tirPJ~tB ot~fu!!!!X±.!riPTY¾*-x ~:l:i,i: (132,142) 1¥1:t~fu!!!!X~o:;,$:--Jc.q=r H~1Bzft)'g* 
-Pirti:i:,:n~ o 
[0087] 1r~;;f-Jf41BzVVf~Y:l:JO'E*-pfrti:r:tH~o'1i:ffiE:m-x ~:l:i,i:FA (132,142) 1¥J~J_m$ 
*001¥11r~ttMl¥JfflttW*~~:imttft~m~ffflft~8~om~l¥11r~ttMl¥J~~W* 
% JvZ *-m [P] pfr ti A 1r ~ ;,f-J f4$ 5)\.16 5 , A% JvZ?± * -Pirti A* 00 _t O :m-1r ~ ;,f-J f4 $ * 
16 5 ¾ m [P] pfj- ti A 1¥1 0 ~t] :zjs:--J( Jifr 11 ffl 1¥1 , "m [P] pfj- ti :i:\':" JG 1tf= ¾ m A~ pfj-ti A* 00 ltJ * f ti. 
OO!X~l¥Jft#,~7-KfMMOO!X~~:1g~A_tff?±5L#l¥Jtt~l¥1Tm*OOl¥1~11~~1¥J~~ 
rm~ iJaJ:t~JJQ OT m:1:t,1:£at1J c miitt)'g*-:1:t,1:fa;MJ) filtr1i*-x ~:ti,1: 032, 142) lo*­
m rPJ pfrti:r:t 1r ~ ;;f-Jf4fm5J\.165 0 
[0088J %JvZ:imttT:f:i,i:~tiJ (132,142,138,148,165) 1¥1, ~{$1Lll1 ~ (9, 10) 1¥1Tm* 001¥1 
:m-ff{it~:ff o 121 o *-ff1it~:ff o 121 PTY%JvZ?±~1tf:!X~lOOq=r o'WU~tJ, PT Y?±T:f:i,i: 
~tiJ (132,142,138,148,165) 1¥]_t~%JvZfiltr1i~d>::}'tJ&mt!k1fLlfill¥J::}'ttLl (lithographic) t-t 
f4:f:i,i: (*JFtB) , # _ft::}'ttLl;;f-Jf4:f:i,i: PTY1Bz:1ttLl00~1-tY?±7'ttLl;;f-Jf4:f:i,i: pg %~:ff Do PT 
Y:imtt*ffl~Jg~~P1tffil¥JOO~ftl¥J:1t:~ttM:tiRl¥J~d>-~:S-rPJ#tt~~*~::}'t~tt 
f4:f:i,i: q=r 1¥100~~8:im:ttT:ti,i:~;MJ (132,142,138,148,165) 1¥1~1$000~1-tl¥17'ttLl;;f-Jf4 
:f:f,i:q=r 1¥1:ff o TOOl¥JT:1:i,i:~;MJ (132,142,138,148,165) 1¥Jfm5J\.1BztLlt!kY%~*-ff{it~ 
:ff D 121 o~ 8 z ,~~OO~ftl¥J-JttLl;;f-J14:ti,i:q=r 1¥100~~8:imttT:f:i,i:fatiJ (132,142,138, 
148,165) %JvZ*-fffit~:ff D 121 o 
[oo89J 1=E-'1'"~ME'Wu q=r, mr tut1t:imtt*-x ~:1:1,1: c132, 142) 1¥J;;f-J.141¥1 :S-rPJ *t1:tut1t 
I Z:: 1¥1 ft"¥: PT Y x ~ Y ?± t~~ * -1r ~ ;;f-J fl!-$* 16 51¥1 PT bt f :l{SJ tLlt!k~ $1¥1 IPJ S11Jt 1-t:m­
x ~:f:i,i: (132,142) q=r 1¥J*-;,f-Jf4lo*=;,f-Jf41¥JtLlt!ko :S-rPJ #tl:tLlt!kPT Y¾'Wu~a-*JU& 
E~-=FtLlt!ko*-fffit~:ff o 1211¥1{1J1tl~PTY¾~:;,$:_t~1[13q ,£1,IZ~PTY¾m%1¥1 o~Fo, 00 
~ftl¥17't~ttM:tiRPTY~m~~:imtt~ftrm~8~o 
[0090] ?±-~~mE 'WU q=r , f1 ~ (9, 1 O) PT Y ffl fF:S- rPJ #tl:tLlt!kI Z:: 1¥1 f~t!kfil o ?±-~~mE 
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fftl q=i, ffi-f¥1*:H:H:tf D 121 PT 12J,:im:i1:i1~tlti (overetch) n'iH!1$iu:t1 ~ (9, 10) ITT JffL:tz OOz 
~ offi-f¥1it:ff:ff D 12113q;j:jt[P] R. ~ (fftlfr□, H1£) ?±~'1""ffi-f¥1*:H:rr D 12113{] _t $73\.~ PT 
12), ¾J,,A,:kt,S20nmitl200nm, 3f ii tE~'1"-ffi-f¥{it:ff:tf D 121 ITT~ i'ffl73\.~ PT 12), ¾:kt'S l0nmitl 
15 o nm o tE - '1"-~ JM fftl q=i , ffi - ff fit :ff :ff D 121 PT 12J, tEUl~ n'itf-; :ff D ITT p$ f tl , A PT 12J, ¾ ml WHi. 
131, :ff D 81 =tip$ JU o 
[0091 J ~ ~ tJ f4 FA 148 ITT Jtl~W ?J\.fllM t~~ IX~~ 1& ITT FA$ ?J\., t~~ IX~~ 1&¾ t~ 1ft r 
m~IX~q=tITT~~o~*3C~1tfflITT,m~IX~¾Aq=iffi-*~~~®ffi=*~~~l2J,$ 
:ti~tattJ (ep :im:i1~~t~$'i"-ti~~~mHl~MITT~~) 1EUlt~~t~ITT IX~' 0 fro*j(JiJrftfflITT, fil 
W*¾ffiA~~~A~~~ITTW&ITTfilITT-~ID~ITT~~ITTW*o 
[0092] ~~00 3A5f□ 003B, tE-'i""~Jitl! fftlq=i , pJl2},fr~'1""ffi-t¥fit:ff :tf D 121 fr'u[E 131ffi-Jr 
~ ~fil 138_t% M mID 11J1tl~ o PT l2J, :im:11?±% Mffi-1¥ fit :ff :ff D 121 ITT ft fPJ :ff 'ti.~tlti ITT *ftw ~ 
~7Kflwrft:ilit~;J□ft fPJ :ff 'ti.~tltiI Z: 13{] ftfPJ fPJ ·ti.~tlti?J\.; (component) ( fftlfr□, :im:ur~:i(~~* fPJ 
* 'ti.~tlti I z: ITT 4.·it1fE~4m ITT bl:: fftl) *ID M ffi-Jr ~ ~fil 138 sq 'Fl% 11J1tl ~ o fro JA ~ 11 r tt ~ 
(9, 10) 13{] Jgf * 00 ITT~ 11 f& ~tl; ITT , ffi-1r ~ ~fil 138 ITT 11J1tl~ 13{] mm PT 12), ?±M3 &iU45 & (i;~ 

fr□, J,A6&iLl30&) s{]ffi!E pg, fa ¾J!/J\5f□ J!:kl31 m&ill PT 12),tfZ*ffl o IJ1Llffi-1r~~fil 1388{] 
m % 1mtl ~ (fr□* =rR:: ~ T) PT 12), 1&: ffl r tn:: ii¾ tEffi- ,ff {it :ff :ff D 121 ;F□ ~m J§ % M ITT _t ti ~ta 11J q=t 
ITTffi=1¥~:ff:tf □ ITT~mzOOITTJ!:kITT&~~~o 

[0093] ~~004A5f□ 004B, 1Aff~1f{i.jf-MI z: 12),?±4?0:EJI!.:r&•KITT ¥~1**00 _tmt9'¥~ 
1*tJ ;JE]j. 0 {=E-'1"-~ J1tl1 fftl q=t ' ~ ~ tJ ;JE]j. fil 14 8 pJ 12), ~ 1r5 ti~¥~ 1*tJ ·*4 , *ii¥~ 1** 00 pJ 12), 
4?0 :EJI!.:1:ih. ill?± ~'1"-ffi-t¥fit :ff :ff D 121 131 ~ $~ o ?±~;fqi tf ,5r. ~ , PT 12), :im:11 ¥ ~ 1*tJ ;JE]j. ITT~ 
1$ ,ti. jr M *[Plat :l:{pjJURI z: q=t ITT j:J't ft tJ ;JE]j. ~ ~ 31 ' 5¥D 1r M itJ m $ * 11 0 fr□* 3( Ji)r 11 ffl ITT , 
"I Z: q=i" ~~ ¾ffi IN[J§ ?±ffifiJ§ ITT I Z:;JDit/7 #I q=i :Mz 1~r&~t&:~~i ITT ta1i;l o 
[0094] A1*:l'll!, ?±~1f·ti.jr MI Z:1J3fs], jf- fil~!tJmi'ffl73\.ll],Affi-f¥f*H* D 121 ITT~$~ 
ITT¥~1**00t~* (grow) o?±jrMY¼Jm$*11ITTf1g*ITTfPJS1 ,?±~1l·ti.jf-MIZ:1J3fsJ ,IZ: 
q=i ITTtJ'tfttJ*4ta1i;J31 ';,A~ ~tJf4fil 148ITT4?0fJt!.:1:ih•KITT¥~1**00:t~* o IN[~ I z: q=i ITTtJ't 
fttJ;JE]j.~~31 'ITTR.~f1g*, IZ:q=t ITT:l:J'tfttJ-*31-ta~ffi~ (pinch off) ~'1"-ffi-t¥fit:ff:ff D 

121 ITT Jgf $ $ 7J\. o ?± ffi~ ~'1'" ffi-1¥1* :ff :ff D 121 ITT _t $ 7J\. Si , jf-M ~1¼1 m $ 73\. ll ITT ± *ft Jt o 
?±ffi~~'1"-ffi-t¥f* ff:tf D 121 ITT Jgf $i'fl373\.z._J§, I Z: q=t ITT:l:J'tfttJf4$*31 'PT 12), ~~f :t~ 
* o I Z: q=i ITT :l:J't ft tJf4$ :fr 31 ' 131 ti*¥ ~~ttf4 ID M?± ~ ~ tJ f4 fil 148 ITT 11J1tl ~_t, ~ ~ tJ 
f4fil 148¾IBI!J§ ~:Mz~~ITTt~~IX~~1RITT filW* o 
[0095J £fx 1Rr ~ ~ tJf4 fil 148 ITT~ a1 &5¥□~ 1f -ti.¥~ ~tJf4VL;f9'I z: ITT I z: ~1tf:, I z: 
q=i ITT :l:J't fttJf4£a ~ 31 ' PT l2J, ID M79 $ ira ¥ ~ ~tJ f4 $ *, -'¥l a1 ¥ ~ 1*tJf4 $ ?J\. ~,; i'll~ o ?± 
-'1"-~ JM fftl q=i , PT 12), * ffl ilLk I Z: * f1g ;JD~ ~ tJ f4 fil 14 8 q=i ITT a1 ;¥iL ITT f t)J R. ~ o ?±-'1"-~ JM 
fftl q=i , I Z: q=i ITT :l:J't ft ta ;ti;! 31 ' pg ITT ±~ ira ;¥iL PT 12J, 12J, bl:: Aili a1 ;fEiL'tR: ITT~$ f1g * , ft 1~ I Z: q=i :l:J't 
fttJ f4 ta~ 31 ' ITT ± ~ $ ?J\. PT l2J, ¾ -'¥l a1 o I z: q=i ITT :l:Jl ft tJ f4 ~ ~ 31 ' PT l2J, * rPJ fPJ ·ti. :1:ih f1g * , 
~::l'r PT l2J, l2J, IBI!Vl 00 (facet) ~1Jt~ffx rPJ ITT 00 "±-* o I z: q=i ITT :l:JlfttJf4£a~31 'ITT J9f* OOPT l2J, 
~ tB iLl fil 1t ffi-1r ~ ~ fil 138 ITT Tm ?100 ITT ,J( f 00 _t 1J o ?±-'i"'~ JM fftl q=i , ?±~ 1f ·ti. mlR I z: 
~5RS1, I Z: q=t ITT:l:JlfttJ;JE]j.~~31 'ITTTm*OOPT 12), ¾8 JEQITT o 
[0096J jf- fil itJm $ * 11 fil1t 1=5 ¥ ~ ~tJ f4 fil 1 o ITT -'¥lira tt ~ ¥ ~1*tif3J.jf-Mx111£ ITT -"!'L a1 
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¥ ~ 1,ttt *4 0 j!-, }j!j1g :utl'm 73\. ll ITT fvG 73' pJ ~£JI z: 9=113{] :f:j JEtt *4 t~rMJ 31 ' l't{] fvG 73\. t§ ~ 0 

[ 0091J ft~~~ im! ¥Ll q=i , PT~ J:ffo-~ ti~ JfUE!)Gn-~ti~ 1fLl sq~ 1ir 11Hi~ *1$ ~ 'in5!J~ sq ¥-B' 
1,ttt*4 o ~!ft, PT~ ffl ~ § l't{] ~~~~ITT~ ti~ 1fLl*1$~ I Z: q=i ITT :tj JEtt*4~ tiJ 31 'iOj!-, M 
;;1g:i]t$73\. l Lft~~~ilffifJLlq=t, I Z: q=i ITT:f:AJEtt*4~ati;J31 ', ¥-B'1*tt*4FA lOiOj!-, J!y1g:i]t$ 
73'11 PT~Jl::g*~-B'~~~ (fJLl:tm ,p-~) ITT1i~oIZ:q=tITT:i:AJEtt*4~ti;J31 'iOJrJ!i1g:i1!$ 
73'l 1 W3ir1'wPT~ filtr1ilio¥Ll9□, IZ: q=t s{]:tAJEtt*4tati;J31 'PT~ filtr1ip-~1$~s{]:ksitv:$si 
tlE!)G-'¥Lsili, :ff Jlj!-, J!y1g:i]t $73\. l l PT~ filtr1ip-~1$~ ITT -'¥Lsili o 
[ 0098 J PT ~ ¥tl 9□ im :ii J1liJl ff til! E!)G ~ st :rth mt M Jl lL~Llti 1fLl ~ 1,t ( m 9□H CI) ITT&@ 1fLl ~ 1,t ( m 
9□SiH4, SiH2Clz, SiHC b, S iC14 ,Si2H6 ,GeH4, Ge2H6, A1fil ¥-B'1,tiw 1*~f,t~Afliif) *1Aff % 
JvGIZ: q=i ITT:f:AJEtt*4tati;J31 'iOj!-,J!rtJ:i1!$5tllITT:izt1ttEjrJ!IZ: o~Fsi*OO (m9□1r~tt 

*4 ITT* 00) _t ITT¥~ 1*tt *4 ITT 'in t9'3lV¥~jJ\ r *Llti1fU xt ¥-B' 1*tt *4 ITT *Ll ti~$ , rm si 1** 00 
( m 9□ ¥-B' 1*tt *4 fil 1 o sq rm* 00) _t ITT¥~ 1,ttt *4 ITT Vlt9'~ $ AT *Ll ti 1fUxt ¥-B' 1,ttt *4 ITT 
*Llti~ $ o ~ llt, ¥-B' 1,ttt-*41x 1Bzm~ ft 11: 19 ¥ ~1*tt*4 ~ 1 o sq rm* oo ITT 4m :i=_

1H-tl!• mt ITT w 
73' ITT ¥-B' 1,t* 00 _t o PT ~ :izt 1f I Z: ~ 1tf: ( i~ 9□ 'int9' ilffi.ljL I Z: ~ q=i ft tlf ~ 1,t ITT 73\. ffi~) , 111i 
m t9' ITT ¥-B' i*tt *4 ¾ j!-, M l't{] , ep -'¥L si tlE!)G Jl ::g £J ¥-B' 1*t-t *4 ~ 1 o aq -'¥L si ~ ttJ ~ -=f- x11{E sq Jj 

~¥~1,ttt*4 Cm9□ ,pf!Jt) 0 

[ 0099 J ~~ 00 5AiO 00 5B , iJU9' ITT 1$ ~ ¥-B' 1,ttt-*4 ITT$ 73' PT~ fA* ~ 1r ~ :ffiE FA 138 (A ¾11 
ilii ~ ~ tt *4 FA 148 sq 1r ~ tt *4 FA , A ¾ffiJ! J§ 5tJvG sq 1~ir IX~~ tlk ITT filW 73') sq 7J< f 00 z.__t f$ 

~ o*~f¥fi1~3f D 121 q=i ITTVLfRITT1$~¥-B'1,ttt*4 (ep, IZ: q=i ITT:f:AJEtt*4tati;J31 ') 13q4ij 
'i'" ftl ~$ 73\.fliJvG :tA JEtt *4 ~ ttJ 31 oft~~~ ilffi ¥Ll q=i , 1A ff f :l:B it I z: ~ fA fil tr1i r :tt :i: ~ ttJ 
(132,142,138,148, 165) ITT~rmW~ITT 1.k f OOz.._t:tJf!i I z:; q=i ITT:1:lJEtt*4~tZJ31 'ITT $73\., 
-1~:tt:i:ta1tJ c132, 142,138,148,165) ITT~rmw~ PT ~£*~fr~:ffiE~ 138 o ft~~~Jllli¥Ll 
q=t, PT~*ffl{t~tJUn!Gf:l:81,t (Chemical Mechanical Planarization ,CMP) I Z:*}A*~ 
* ~ ilii ~ l 38z.__t ~Pi I z:; q=t ITT :l:j JEtt *4 ~ ttJ 31 , 0 'tij~:l:j JEtt*4 ~ 1ZJ 31 ITT rm* OOPT ~ £J * 
~Jr~iliifil 138ITTrm*OO~OO o3J~H~28%JvGft'fij'1'*~f¥fi1~3f D 121 ITTftt§@sq:tAJEtt 
*4~ti;J31 rOOITT $73' pg o 9□J3:H!.?Jr1tffl ITT, "H~" ¾11't 7f-fil ,g-[g'j f,t~~1,ttt-*4ITT 1,t;¥9' o ~PT~ 
~ T Jll: ~ r E!)G if pJ ~ filt!S~ ffltt *4 0 9□ * X?Jrft ffl ITT , "tt ~ij~" ¾ tl't 1Eztt ~ITT~, ep ft A q=t 
y9:::g{ffPJ3f D ITTJtffjITT*OO~if Ht OOITTH~ o ~!ft, f!~JEit~H~ITT*001&:lft3$ijJl;t§Jtf, 3t Ji 
A§ q=i 7f-filtr1i{:E1PJ~~ oft~~~ilffifJLlq=i, 4ij'i,:tlJf.tt*4~ti;J31 PT ~Jl::g~Ff 00Jl£*00io 
fOOrm*oo 0 

[0100J ~~006Ato006B, tt*4~ITT*=~~:tt:i: c232, 242) ffi1!J§%JvGftr:li:i:tattJ c132, 
142,138,148,165) ITTrm*oo_t o*=:tt:i: (232,242) filt!S~~ITT $'i'"* -tt*4~iO*IJ]tJ 
M~o4ij~*-ttM~PT~filMffi-ttM,3tll4ij~*IJ]ttM~PTfilM£Jffi-ttM7f-~ITT 
ffi IJ] tt*4 oft~~~ .h'fu ¥Ll q=i , * - tt*4 PT~ £J ffi ~tBii~ 132 ITT* ~tt*4 t§ ~ , * Ji* IJ] tt 
*4PT~£J*~~l1tt*4~142ITT*=tt*4t§~ o 
[ o 1 o 1J ft ~'i'-~ JJlli ¥Ll q=i , ffi - tt *4 ~PT~¾ ffi = tB ii~ 2 3 2 *Ji* IJ] tt *4 ~PT~ ¾ ft 4ij 
~~ 1itil!1~:ilis{] * =tBitfil232xt z.. faJ 1~1~~ 11 faJ p~ ITT*= ra:i ~ tt-*4 fil o ft~'i,~Jllli ¥Ll q=i , 
ffi - tt*4 fil to* IJ] tt*4 fil PT~ 73\. 1W ¾* = tB t;f fil 2 3 210 * =~ litt *4 fil 242 o * = tB t;f ~ 
232ITT * - tt-*4 PT~ ¾~&~;¥ifitBt;ftt*4 o * =~t1tt*4 fil 242 ITT ffi IJ] tt*4 PT~ ¾xt* = tB 
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tifil 232 ITT m - tt 14 rm § pJ Ll 1Bz~ 1l 't-1ttl!5¥$ Pi ITT m 4itJ 14 0 m = m 4itJ 14 fil 242PT Ll fil Jtti'3 
titt 14" ~ ~ 12fs:tJ 14 gJZ ~ ~ tt 14 0 m = m 4itt 14 fil 24 2 ITT m [9 tJ14 pJ Ll MI fr§ ffl pJ Ll ffl ft 1Ytl ~□ 
¥ 1iNAND~1tf: ITT t'.£ tLltJfil~ t~ ITT~~~ ti~~ o 
[ o 102J ft -'1' ~ JJfil 1Yu q=i , ~'i' m = ti'3 tifil 23 2ey Ll fil ttm =ti'3 titt 14 , * ii ~'i" m =m ti 
tt14 FA242PT Ll filttffi=mtttt14o ft~t!fi'tfoc. r, ffi=ii,i: (232,242) PT Ll filttx ~ITT$ 
'i" m = ti'3 ti fil 2 3 2 tom= m ti tt 14 fil 242 o PT Ll fJu ~□ im M it$ '4. tEI vvf9' c cvo) * m ~ m = ti'3 
tifil 23213{] m - tJ14 0 pJ Ll fJtl ~□ EB CVDgl(; ~ f' filmt9' (ALD) *% PX m = m tttt 14 fil 242 ITT ffi [9 
tJ14o 
[ 0103] m = ti'3 ti fil 23 2 ITT m - tt14 pJ Ll ¾_¥& - 5fqi ti'3 titt 14-0 pJ Ll ffl T ffi = ti'3tifil 232 ITT 
tB titt 14 pJ Ll ¾ pJ Ll ffl Tm - ti'3 ti fil 13 2 ITT {I: 1PJ tt 14 0 m = m tUJ 14 FA 24 213{] ffi [9 tt 14 ¾ x1 
m = ti'3 tifil 23 2 ITT m - tt 14 rm § pJ Ll 1Bz~ 1l 'ti.:l:ii!5¥$ Pi ITT ffi 4itJ 14 0 pJ Ll ffl Tm= ffi tttJ 14-
fil 24213{] ffi 41 tt 14 PT Ll ¾ PT Ll ffl r ffi - ffi 41 tt 14 fil 14 2 ITT 1I: 1PJ tJ 14- o ft - 'i' ~ JJfil fJtl q=i , ffi = 
~~tt~PTLl~ffi-ffi~tt~ffl~,#iiffi=ffitttt~PTLl~ffi-ffitttt~ffl~o 
[0104J ffi=tBtifil232toffi=ffi4itt14fil242ITT W&PT LlftfA20nmfLl50nmITTffi~ 179, 18 ¾ 
£/J,t0£P:ITT R&PT Ll fflr~'i'ffi=ti'3tifil232tOfflr~'i'ffi=ffitttt14 fil242 0 ffi=tBti 
fil232toffi=ffi4itt*4 fil242x1ITT £1l 7,1zJj:ey Llft2iLl 1 , 024 (# ii:!;llt. ~ttl!798fLl 256) ITT ffi~ 
179 , 18 ¾ ill PT Ll * ffl £ $ ITT £ 1l 7,1z Jj: o ft-'1' ~ JJlli fJtl q=i , ffi = ii ,i: (2 3 2 , 2 4 2) q=i ITT~ 'i' ffi = 
ffi 4itt 14 fil 242PT Ll Jl~ ft ~'i' ffl@ ITT ffi = ffi litt 14fil242179 lt~ _t ~~ ITT :I:)] >J ITT J!J Ito 
[0105J Mil§, ffi=1r~_ffi[fil70PT Ll%PXftffi=ii,i: (232,242) _t1f oft~_ffi[fil70filtt~ffi 
= ffi 4itJ 14 fil 242 ITT tt 14~ ~ ITT 1r ~ tt 14 o tE-'i"~ JJlli fJtl q=i , fr~ _ffi[ fil 7 o PT Ll fil tt~ 1,t ft o 
[0106] ~~00 7 AtO 007B, !}ft JJOITT~rtt:rt:zzffif %JvGfttifH!l!IX J;!iX200q=t ITT ffi=ti,i: (232,242) 
q=ioffl~ITT~a:rt:zzOOft*X~~79ffi=~a:rt:zzffioffi=~a:rt:zzOO%PXftffi=~a:rt 
IX~ q=i, i~ffi=~frtt:rtlX~~ rii,i:~ttJ c132, 142,138,148,165) 179 ITT m-~frtt:rt:zz 000{] 
m-~fr:tt:rt1X~tE11~* ii~11_ffi[ rii,i:iattJ c132, 142,138,148,165) 179 ITTffi-~fr:t%:rt:zzoo 
ITTffi-~fr:t%:rtlX~offi=~fr:t%:rt:zzOOPTLl ~ffi-x ~!f,i: (132,146) tom- fr§fPJ ~fr:t%:rt1r 
~ tt 14 $ 7]\. 16 5 zJsJ ITT ~fr t% A ti D tEI 1~ 3f ii~ 11 _ffi[ ffi-x ~ ii ,I: ( 13 2 , 146) tom-J§ fPJ ~fr 
t%:rt 1r ~ tt14fffl7J\. l 65ZfsJ ITT ~fr:t%:rt ti o o 
[ o 101J PT Ll fJtl ~□ im tt ft A q=i % PX Jl ~ :rf o ITT 1tiH~ fil , ~Ll t!k ~Tm$ ffi = ffi 41 tt 14 fil 2 4 2 to 
~J,mffflffi=ti'3tifil232ITT~ 179 ITTn£ ,# iiimtt~Llt!k1iti:l:iMlff ~Llt!i!IX~ 179 ITT~Llt!i!~ITTJl£:zz 
00 ITT r 00 ITT ffi = ti'3 ti fil 2 3 2 to ffi = ffi ti tt 14 fil 2 4 2 x1 * ~ 1~ttl! tJ M. ~Ll t!k IX ~ 3f ¥ 11 ttl! [_lJ] PE 
n£*mPXffi=rfr:t%:rt:zzOO offi=ii,i: (232,242) 1Ez00~1,t, 1i1i~Llt!i!IX~q=i~'i" r filffi=ffi 
4itt14 fil 242 r~ 11: fAI 11 _ffi[m = ffi 4itt14 fil 24 2tJ fPJ :1:ih ~ 1:±:1 £:izt, * ii~Llt!k IX~ q=i ~'i" r film 
=ti'3tifil232r~ 1I:1PJ --1.fil ffi=ti'3tifil232£:iztttl!tl fPJ ~ t±:1 o ~Llt!i!IXJ;!iXfiltttifHEl! IX~200ITT IX 
~, i~-tiiff!l!IX~filtt mrm=!l,1: c2320242) ITTtimEl!IX±!ijUomrm-x ~it,1: c1320142) ITT 
ti m!I! IX ~ o 

[01osJ !E!.llt, ffi=!l,i: (232,242) 1Ez00~1,tLlftA--1.%PXffi=rfrt%:rt:zzOO oimttffi=ii,i: 
(2 3 2 ' 2 4 2) ITT $ 7]\. ITT 5¥$ Pi rm% PX ITT n£ ft* X 1Bz 1$ 79 ffi = pfr :t% A~ 0 m = ~fr :t% AH£ ITT IX J;!iX fil 
ttffi=ii,i: (232,242) ITT ?Jr~ filfAA5¥$PiITTffi-J§fPJrfrti:rtffi-1r~tt14$5t165ITTIX~ o 
ffi = rfr ti :ctn£ ITT IX J;!iX if fil ttffi = ii ,i: (23 2 , 242) ITT ffi = rfr ti :rt :zz 00 ITT IX f!ij o 
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[ o 109 J 1r ~ tt ;¥41Blm ~ ~ :l:Jt ft*= rff':f~ 5:\': ij£ o wtl-tz□ :imtt tt ~ :tJlt~ f :l:B 1-t *f$ Pi qi flfr* = 
ii ,1: c23 2 , 242) at~ r~ ift5 * oo 0t * ~ tt *4 0t ,mtt ift5 53\. 0 mt9' ITT*~ 1t *4 ITT J1J ~iffl 53\. ¾J§ 1PJ 
rff':f~A ITT , ~ !It% PX*= fr§ IPJ rfr :ft 5:\': 1r ~ ;f-1;¥4$53\.265 o * =Fo IPJ rff':ftA 1r ~ ;f-t;¥4$ 53\.265 
{lfr*=ii,i: (232,242) ITT*=rff':ftA*OO _t5¥o_t1f o *=Fo 1PJrff':ftAfr~1t;¥4$5t265% 
PX ft* =rff' :ft A* 00 _t O t~ Jui IX~ 200fil t!S* - p)r t:5fi A* 00 at IX~ 5¥□ * = pff':ft A* 00 ITT IX 
~o 

[0110] x1#tt£a,MJ1P5¥□ PT ½!;0t f:l:B 1-t1r ~ FA 72PT ~ MPXtt*=* ~ flfrm 10ITT _t1f O wu 
~,PT~m~:imttft3&ttttmmITT@m®oo~tt~&:imtt*IPJ*tt~tt*~•*~mttm 
m q=i ITT 00~*1=E:ttJl~xt#tt£a,MJ1PITTMPXat IX~q=t MPX:imtt_t:1:t,1:~11J c232, 242,265, 
70) 5f□ r:t:t,i:~tiJ (132,142,138,148,165) ITTfUtJ:fl (via trench) oft ( wtl-tzo, imttB<1-t.8Pi 
ft~ttttm~•~ft3&ttttmmzFo,-#~$#1r~~~PT~~m~1=E~~fflq=i®_t 
ii,i:ta:fiJ (232,242,265, 70) ITT _t7'.f 01=EfUtJ:ftq=i ITT ($ ,t-) mtRat 1r~1t;¥4ITT $JttllPXx1f 
tt~tiJ7P, # _ft1=[_t:t:t~tatiJ (232,242,265, 70) _t1f ITT ($,t-) ff[;f9'ITT 1r~1t;¥4ITT $53\.tllPX 
f :l:B tt 1r ~ FA 7 2 o PT ½!;:It!! , PT ~ :imtt [1=l_] Ps ~Llt:R~ tt ~ :tJtti f :l:B 1t*8 Pi 1=E _t ii ,i: ~ tiJ (23 2 , 
242,265, 70) _t1fITT ($,t-) m~ITT1r~1t;¥4ITTift553\. o 
[0111] ~~008A5f□ 008B,%PXimn_t:t:t,i:~:fiJ (232,242,265, 70, 72) Jff:l:t,i:~:ft} (132, 
142,138,148,165) ITTT~*OOITT*=::i'ffi-t:ff:rf D 221 o *=::i'ffi-t:ff:rf D 211%PXftqlflfr*-::(f 
fi-t:ff 121 ITT IX~q=t cep 1=[~,:zjs:_t~*-::i'ffi-t:ff:rf D 121ITT IX~-3&ITT IX~q=t) 0 
[0112] wu-tz□, filJJS _¥&*Jtttt:kri:UmITTft~Ll1t*4:t:t,1: c*~ tB) PT~* PX1=t_t:t:t,A:£at1J 
(232,242,265, 70, 72) 13q_t1f ,# _ftPI~tt*~Ll00~1-t~1=E*~Ll;f-t;¥4ii,i:P9%PX:rf □ o PT~ 
:'®tt*ffl*~~tt*ffiITT00~1tITT*~~~iifi:ITT_¥&--t-*IPJ*tt~tt*Wft~~~ 
:t:t,A: q=i ITT OO~~ti:imtt_t:t:t,A:~tiJ (232,242,265, 10, 12) ITT !i1f1*o 00~1-tITTft~Ll;f-t;¥4:t:t,A: 
q=t ITT 7T D rOO ITT _t:t:t,A:ta,MJ (232,242,265, 70, 72) ITT ift553\.1ffi'.~Llt:k~% PX*=::i'ffi-t:ff:rf D 
(221,421) o ~ § z, ~~00~11.ITT*~Ll;f-t;¥4:t:t,A: q=i ITT 00~~8:imtt_t!i,A:~tiJ (232,242, 
265, 70, 72) %PX*=::i'ffi-t:ff :rf D (221,421) o 
[0113] 1=E-'1'-~00iwtl q=t, fflr~Llts:'®tt*=!ifi: (232,242) ITT1t;¥4ITT *IP] *'t1:~Llt:RI Z: 
ITT 11."¥= PT~~ ti"~ 1=Et~fj¾ * = 1r ~ ;f-t;¥4 $ 5t265ITT PT b~ f :l:)J ~Llt:kifil$ ITT~ at fft{t* =iifi: 
(232, 242) q=t ITT* - ;f-J;¥45f□* [9 ;f-J;¥4ITT ~Llt:R, ~ st O *IP]* 't1:~Llt:k pJ ~ ¾ wu-tz□- *JU&@~ 
~ ~Llt:R o * =::i'f fit :ff :rf o 221 ITT {IJ!tl~ PT~ ¾~,:zjs: _t ~ 1i ITT , ~~PT~¾ mM ITT o 1=E--t-~ JJffi 
1Jtlq=t, :l:Jt-JE;f-t;¥4tatZJ31 pJ ~ ffl1t%PX*=::i'ffit:ff :rf D 221 ITT *IP] *{1:~Llt:t!I Z:ITT f-;t:k~,ti;J 0 
[ o 114 J ~~ 00 9Af□ 00 9B , PT~ :'®tt~ t~ Jl ~ ffl r ~Llt:R:l:Jt-JE;f-t ;¥4 ~ tiJ 31 ITT ;f-t ;¥4 ITT ~Ll ts 1-t $ 

q=i ITT ej[ ~ITT* IPJ * 't1:~Llt:t!I Z: , *ff*= ::i'f fit :ff :rf D 221 ~ 1[:fmfil 1$ Ai-t-* = ::i'f {it :ff :rf D 
221 PT ~fil{$:'®ttr m:t:Jt-JE;f-t;¥4ta,ti;J31 ITT q=i ~$53\. o~-i'-:t:Jt-JE1t;¥4tatiJ31 ITT q=i ~$53\. PT~ 
1Bl * IPJ * 't1:~Llt:R o ~ ~ :l:Jt-JE;f-t;¥4~ :fiJ 31 ITT q=i ~$53\. tt * IPJ * 't1:~Llt:RI z: WI faJ ~~Llt:R:'®tt ~ 
% PX~ _t :t:t fi: ~ tiJ l□ r :t:t fi: ta ,ti;) fil {$ ITT :t:t fi: fa] H fit ff 7T D 4 9 , ?Jr~~ ,t-* = H {it :ff 7T D 
121 PT~~t~iLlr mtt~ij£29o 
[0 115] :l:Jt-Jti't;¥4 ~ :fig 3113{] ~-t-Jtl ~$53\.tllPX ~ ;£f $ 5t42 0 ~l:;r: $ 5t42f□ ~ ~ tt;¥4 m 148 
~~tllPX1tMPX1=t_t:t:tR~t1J c232, 242, 10,265) 5¥□ riifi:tatiJ c132, 142,138,148,165) z 
faJ ITTt~il'fX~q=i ITT ~:f&, i~~t&1=E,:zjs:x1ttt~t~il'IX~~t& (148, 42) ot~il'IX~~tR (148, 
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42) fil:ti ft 7'1Jl~:I:))5113{] R J!l ITT FA$ 73\. 13{] ~ ~ tt *4 Fz!; 148 Ll Ez. tl ~ :ttl1 pf, ~:l:t ii: l'aJ ff-fit g TT 
□ 49# liJl~ l:t FA$ 73\. 13{] :I:)) >J ITT R J!ljc ITT¥ 1l tE:J!l ITT~ l:f $73\.42 o fr -'l'" g; fflli 1Ytl q:i , fi¥'l'" 
~pf,$ 73\. 42 PT Ll fil :ti fr}jff$ * = ff-{it g TT D 221 Ll % PX:l:i ii: ra:1 ff-fit g TT D 49Z.J§ Ju~ 13{] :l:j 
ftf,j *4~;MJ 31 ITT Ju~ pf,%$ 5t O lffiJ§ ' pJ Ll lffi J§ 1Ytl :ti□ JmtttR: 1-t~ f;i 00 ~1-tl3{] :J't~Lltt t4 :l:i,i: 0 
[0116] ~~00 lOA-00 lOC, f;_El13ftEt!Fzl;52,ff-fitg:rJt4Fzl;54 ,~3fft~~56;if□*-¥~·1* 

11JmFz!;61 PT t1,;11mrf:1:111m~7'Jfr:1:tii:ra:1Yf1itgTT □ 49q:t #fr_t:ttii:~;MJ c232, 246,265, 10, 

72) ITT _t 1J ITT 1~%tt jjE4 Fz!; o f;ii 13-fr ~ ~52fil :tii~ :ti□• 1-t 1t~L fr~~ iUl 1-t tm Cm :ti□• 1t fl) E1X 
;it ~iiif ITT f;ii 13 fr~ tt t4 o PT~ 1t :tfil , :ti□ i:4 fr T 00 £ t'Hm 1a'i ~ ITT , f;ii 131t ~ FA 5 2 PT Ll fr i~ I z:; 
tv !J!OtJHa] *Bz inat , *ii~ 1t:ttl1Jm tt ff f!J1U [1:J_] f;~ % PX O fr - 'l'" g; fflli 1Ytl q:t , ff-{it gtJ t4 ~ 54 pJ Ll ¾ 
filMPTLl¾~~m1tliITT1r~~MW~tt~ITT~wW~tt~o 
[ o 111J ff- -fit gi'J jjE4 Fz!; 5 4 PT Ll i11z % PX7'1 :t)J >J PX 73\. ITT J¥l 'i" ff- -fit gfJ *4 Fz!; , mt~ PT Ll fil :ti$ 'l'" 
ff-fit g:rt t4 FA ITT :l:iii: o $ 'i" ff- fit gttt4 ~ C:tzo ~* ffl) PT Ll fil:ti $ 'i" l'aJ ~~ TT ITT 1¥ 1'll. tBfr ,r,&tt *4 
~ , i~ ¥-'¥ J'll. tBfr ,r,&tt t4 ~fil * ~ ~ :rt t4 ( 1Ytl :ti□ , m :ti□~ , t§ , t!l , tt , ts , 'H Ez. ;it if~ 13{] ~ ~ , mt m 
:tz□li1t ~, a1-t t§, a1-t t!l, a1-t tJc, li1t t~, a1-t t~mt;tt rn.if ITT~ ~li1-t~m) t□IE1X¥ ~f*tt 
t4 C 1Ytl:tz□ , fil:ti _¥&-1!fi ~,:;,is:¥~ 1:t 5L ~ 13{] $ s1 mt ~F s1 ¥ ~ 1:t:rt t4 mt_¥ d> - 5f!fi1tiftm ¥ ~ 
1*ttt4) 0 pJ~{t:1:il1mth>7r:l:i!1, ff-fitgttt4 Fzl;54 pJ Ll fil:titB~~~ w1¥~ttt4 'i~:tz□ -'l'"mt$ 
'l'"m1tli.®:o PT~1t:l:tl!, ff-fitgtJt4~54PTLl fil:tim:tz□~~M*~'¥irITT ~~M*~*ir, i~~ 
~M*~'¥irPTLl¾wtl:tzo4JM*~'¥iro PTLl1Ytl:tz□ Jmttft:~~ffiffUR (CVD) ,~f Fz!;ml9' (ALD), 
1tllt!.~ffimt9' (Physical Vapor Deposition ,PVD) ,mtfflrfrAq:tff-fit~wITTf:f:fiiJ~i:1§13{] 
m5¥9-vz.#*%nxff-fit~ttt4FA 54 off-{itg:rtt4Fzl;5413{] RJ!lPT Llfr2nm_¥2OnmITTmtlfil 179 , 1£!¾ 
£/J, to£ ::k ITT R J!l ili PT Ll *Bz* ffl o 
[ o 11 s J ~ 3f fr~ ~56fil :ti 1t ~ tt t4 , fr~ i:1§ ITT ~ fllial'll. ;rdtf= T PT Ll Jmtt ~ 1t ~ tt jjE4JJt.1r ~ 
w~ 3f O IfX 1Rr ~ Hi PX ITT. Jt - ~iNAND $ ff fit ggftf= ITT ~ft tl:x:t, pJ Ll iffitt ~ ~mt f ¥±A 
ElXJmtttiitb--ilti~Wlt~3f !®E'Z~ M~~*1Jl.1i ~ wr~3f o r~3f fr~Fz!;56PT Ll filti• tta, 
m1-ta, m•1-ta, * ~ ~~• tt~ cm:tz□• 1-t t§t□• 1-t lir) , * ~ ~ ~•m1-ttm, 1r ~ ~~ 
li wi~' Air~ ;if□/mt;lt~iiif O fr -'l'"g; fflli wtl q:t '~~ 3f 1r Et! ~56 pJ Ll fil:tiJm 'm B ~□ 7'}ONO:l:tii: 
ITT , * -• 1-t liFz!;, m• 1-t li~ to*=• 1-t liFz!; ITT :l:i ii: o 
[ 0119] fr ~'4, g; fflli 1Ytl q:t ' pJ Ll jm tt ITT. {t li Fz!; ITT mt9' '. {t li Fz!; ITT* 00 $ 5tm 1-t7'J. m 
1-tli~, LlEz.•m1-tliFz!;ITT:zz00$73\.•f-t7'Jffi=•1-tliFz!;*%JvZONO:l:tii:0**11z~1-t7'J•m 
1tliFz!;ITT.1tliFz!;ITT$5t¾~O*ii:179ITTffi-•ttliFz!;,:5K~~{t7'Jffi=•1taFz!;ITT•m 
1-tliFz!;ITT$5t¾ONO*ii: 179 ITTm•ttliFz!; 0 pJ ~{t:1:111, pJ LlJmufrEB m1t%nx:ITTm•1-tliFz!; 
ITT 179 fmu~_tm~•1tli*%PX*=•1tliFz!; ofr~'4,g;fflli1Jtlq:i, r~3f frEt!Fzl;56PTLl fil:ti~ 
,:;,is:_t7f-*~ITT-1-tliFz!;5t□/mt~:zjs:_t7f-*~ITTm• 1-tliFz!; o ~~~ 1r~Fzl;56ITT RJ!lPT Llfr2nm 
_¥2OnmITTmtlfil 179, fa ¾£/J,5f□£JCITT RJ!lta PTLl*Bz*ffl o 
[0120] *-¥~1:ti1JmFz!;61 PTLl%nx1=Er~3ffr~Fzl;56ITT_t1J offi-¥~1:ti1JmFz!;61 PTLl 
1l 1~ :1:111 mt9-1=Er~ 3f 1t Et! Fz!; 56 _t o * - ¥ ~ 1* itJ mFz!;61 fil :ti¥~ 1:t:rt t4 , m :ti□ _¥ d>- 1!fi 5t ~ 
¥ ~ f:ttJjjE4, _¥d;--5frp I I I -V f-tif *m¥ ~f:ttt t4, _¥ d>-5frp I I -VI {-tif~¥ ~ f:ttJjjE4, _¥d;--
5frp ~ ,rJl ¥ ~ f*tt *4 , mt ,:;,is: ®i ~ B ~□ ITT ;it fte. ¥ ~ 1:ttt-*4 o fr-'i"'g; fflli {Jtl q:i , * ~ ¥ ~ 1:titJ mFz!; 
61 filti~Fs1limt$s1lio PT LlJmtti~:tzof~ff 1-t"¢~ffimt9- (Low Pressure Chemical Vapor 
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De po s i ti on , LPCVD) ITT U % vV!;Jt1'f 1* * % fvG * ~ .:'f.--B' 1*11J :i1[ fil6 l o * ~ .:'f.--B' 1* 11J :i1[ fil6 l ITT 
J!1- ~fi=iJ Ll ft 2nm~ 1 OnmEt{J m ~ pg , {El. ¾:~>J" 7f0 £A ITT J!1-ft ill l=iJ Ll 1&::7!Ht3 oft*~ ¥--B' 1*11J :i1[ 
fil6 l ITT% fvG z.J§ , ft ~~:l:i ii fa] ff fit~ :ff D q=i ff ft ij~ o 
[0121] tAff *IPJ-fftt.~Llt!kLl3Pim~.:'f.--B'1*11J:u[fil61,p~~ 1r~FA 56 ,fffit~t-tf4 fil54 
7f0 ~ ~ll 1~ 1r ~ 21 13{] 71( f $ 5t , # 4m :EJE :rth• 111 ~ 'i" ,rr fil 11J :i1[ W 7:1\.11 ITT* 00 o ;t§ rPJ ITT :ti ii faJ ff 
f*~:ff D pg 13{]fffit~t-tf4fil54,~~1r~FA56LllJz l=iJ i?t:l:1!?Jllt~1r~fil52ITTJtl*$7:1\.13q~~ 
JlfJi~if~JltvGff f* ~ HJ 50 o 
[0122] *=¥--B'1*11J:u[fil621=iJ LlvVlRttm~.:'f.--B'1*1±J:i1[FA6 l ITT Jtl*¥1i tffl7:1\. _t LlJJz,rr 
}[11J:i1[ i'ffl7:1\. l l ITT J_m* 00 _to* =¥--B' 1*1±J:il[fil62filti¥--B'1*f-Jf4, ~ .:'f.--B' 1*f-Jf4 !=iJ Ll ¾ l=iJ 
Ll ffl r * ~ ¥--B' 1* 11J :i1[ fil 61 ITT {:f: 1PJ ¥--B' 1* t-t f4 o * ~ ¥--B' 1* 11J :i1[ FA 7f0 * = ¥--B' 1* 1±1 :i1[ fil 
(61,62) !=iJLlJl~m~--B'~~~ (!!P, ~¥--B'1*f1f4FA lO;t§[P] El1--B' ~~~) ITTti*ElZ~!=iJLl 
~,:zjs:_t¾,:;,fs:filITT O :tzo,:;,fs: JZ.:Jift~ffl 13{], :tzo::~Hi*1fLlmtt~,mtt1. 0 X 1016/ cm3, IJ!Ll¥--B'1*f-tf4 ~* _t ¾ ,:2fs: 1-iI ITT o ft~~~ JJffi: fftl q=i , * = ¥--B' 1*1±1:i1[~62 m Ll fil ti~ F a1 liElZ $ ~ 1i~L * = ¥ 
--B'1*11J:il[fil6213{] JIJ-ft!=iJ Llft2nm~10nml3{] m~ pg, 1B ¾£/J'-7f0£:XITT W&ill l=iJ Ll1&:*ffl o 
[ o 123 J ft~~ :l:i ii faJ ff fit.~ :ff D 4 9 q=i sq ij~ * ::ic ~ 1&: ¥ --B' 1* 11J :i1[ fil ( 61 , 6 2) :1:l ft ITT 'tl ori 
~ ' m Ll ft n~ q=t vVfR 1r ~~FA Ll :1:Jt ft :l:i ii fa] tHit ~ :TT D 4 9 pg 13{] ij~ ITT {:f: {PJ ftl * $7J\.01r ~ ~ 
filfilMm~•{tli~~ma•~~~ITT1r~M~o!=iTLlftttm~~ff{t~~fflm~ 
(LPCVD) ITT1*%ml~7J1* ,ElZftttm:tz□JifE~j*~ITT § f:l:Bm~Iz:*m~Jr~~FA 0 
[0124] IBJIJ§, fftl:tz□, !=iJLl:imttJJ.m=t1~Jf~fil7O)f0/ElZf:l:Bft1r~FA72ITTlm*OOz.._t13q[!!] 
~~~*3~1r~~FAITT*fW5to~~,!=iJLlftNf:1:B{tI~*3~~rfffl{t1r~fil 
72 ITT JYi* 00 z.._t ITT*= ¥--B' 1*11J:u[fil62 ITT 71( f $ 7J\. , i~ f :l:B 1tI Z: l=iJ Ll * ffl [!!] ~ ~Ll tsElZ {t 
~fJLtif:l:B 1t (CMP) o :l:iiifaJ tHit~:ff D pg ITT m~.:'f.--B'1*1±J:il[fil7f0*=¥--B'1*11J:il[fil (61, 
6 2) ITT~~ Jtl * $ 5t~ll JvG ¥--B' 1*1tJ :i1[ 60 , i~ ¥--B' 1* 11J :i1[ 60 ¾ 1[ if ¥--B' 1*1tJ :i1[ ITT ¥ 11 $ JJ\. , i~ 
1[ if ¥--B' 1*t±i :il[it fil ti ff ft r ¥--B' 1*f-J f4 fil 1 o ITT _t $ 5t q=i ITT ,rr fil 11J :i1[ $ 5t 11 i0~ 1R IX~ 
61 z.. faJ ITT 71( f ¥--B' 1*ttJ :i1[ o ff fit~ HJ 50 7fll .:'f.--B' 1* tlJ :i1[ 60 ITT ~Ji if% .JvG ff fit~ :l:i ii ta ti;! 5 5 o 
[0125] 3filti¥~1*11J:i1[6OITT ¥1iNAND~{4--B'fta1, ~ ffitl=iJ Ll 1fittt¥~f*11J:i1[6Oo ff{it 
~ t-t f4 fil 5 4 tl IPJ :l:1J1;1::;r-~ r~ ~ 1r ~ 5 6 , #_ft~~ 1r ~ 5 6 tl IPJ :rth PF~¥ --B' 1* ttJ :i1[ 6 o ITT $ 7J\. o ~ 
~ ff1it ~HJ5Ol=iJ Ll Ll 'fi:X~ f*M st fa] ff{*~ ffeJ O :tz□ * JZ.:Jifr 1f ffl ITT '~ x~ f*M st fa] ¾t~~T ff 
fit~~141t717J<1,.Ji.ff1*~~f4~fi=:st1*MstfaJ, m:tt□,mtt24/J'-a1ITTUMstfaJ o 
[ 0126] f!U :tz□ , ft tt [!!] ~ ~Ll t!k , 1r ~ ~ fil ITT ftl * $ 7J\. ITT J_m * 00 m Ll fil ~ ±f5-ft~ '1' ff {it~ :TT 
D pg [!!] ~s O 1r ~ ~ fil ITT~~ ftl *$ 7J\. ~Ji PX, 1r ~ ~ 6 2 0 m Ll :imtt ft 1r ~ ~ 6 2Z.. _t ITT~~[!!]~ 
IX ±!ix pg iJLlJHi * ¥--B' f*f-1 f4* % JvG tiHR IX ~6 3 o ti* ¥--B' 1*t-t fl!- l=iJ Ll ¾ vu :tt□ ti*$ a1 li o 
fftl :tt□ l=iJ Ll Bu {t ~fJLti f :l:B 1t (CMP) ~ [!!] ~s ~Llt!k*hA f :l:B 1t 1r ~ fil 72 ITT J_m * 00 z.. _t.3 Pim 
lRITT¥~1*f-tf4ITT,mtttm5tLl%JvGi!URIX~63o 
[0127] ~~l?fl llAill i?f] 11 B, t~fil!l!&;& 1r ~ fil8Ol=iJ Ll l=iJ nt:rthmt~ftLJWiiiatiJ (232,242, 
265, 70, 72) ITT _t1f ot~fH!i!&;&1r~fil8Ofiltil:j*=~tt:l:Jt1Et-tf4fil242ITTf-tf4~rPJ ITT1r~t-t 
f4 o vu:tt□, t~fil!i!&;&1r~fil8Ol=iJ Ll filtt•1tli ot~fH!1!&;&1r~~8OITT W&l=iJ Llft2Onm~5OOnmITT 
m ~ pg , {B ¾£ /j'\ )fll £ A ITT w It ill m Ll ~* ffl 0 
[ 0128] m Ll ffLl :tz□ ftttnffi: ;JQ :3't;JjJj[ t!k JfLl fil <*~ tB) ':3't ~Ll l?fl ~ ft:3'ti1m t!k JfLl ~ ' Ll Ezft tt 
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*ffl*~#tt~~*ffl~~m~Mfil*ITTOO~~-~tlL*~~~~r*~~~**~ 
~ttLJi~~ ~ 5¥0 r j:f ~ta~ ITT~&~ ~t1f:ftt!l! 12Jffl79 0 % ~~&~'1't1f:ftt!l!1tJtl'179ITT * ~ H 
tt~UtiPT Ll f~ ltfrt1 ~ (9, 1 o) Lo~ ~~~1i14 fil 1 OITT * ~~ ~ ~~ t§&sg *= ~ ~ ~~ 
sg :ti~ 1fU PT Ll 1Bz ¥±Af Ll ~ ~ it1i 14 fil 1 o sg * 00 i'f!Ht * , Ll fr 4ij '1' t1f: ftt!l! 1¼1t179 ITT ~ * 00 ITT r 
00%~~:W:tz:~61 o M!J§PTLl ¥tl!r□~tt:tk1tB~~iJl:mti1fUfilo 
[o 129J ~~ oo 12A5¥o oo 12B, wtl!r□ PT Ll * m * ~ ~ tt~UtiI z: *~~ fflxtr* ~ 5¥o * =tBtt 
m (132,232) LlJz*~5¥o*=*~~fil (138, 10) a{]1i14~tt'ti.:l:i!!~Uti*~5¥o*=ffitit114 
m ( 142 ' 242) ag 1i 14 ITT ~Uti1fU 5 I AiU t1f: ftt!l! 11Jt17 9 * 0 *~ff 1!J!U [!l_] PB 143fr}AA B Pi* ~ffi 41 
:r,J 14 m 142 ITT 1t~ * % ~ 0 *=ff 1!J!U [!l_] PE 24 3fr}AA B ~ * = ffi tt1i *4 m 242 sg ~;f9' * % ~ 0 
x1 * ~ 5¥0 * =tB£iFA ( 132 , 232) ITT 1i 14, * ~ 5¥0 * = J§ ~ pfr ti A 1r ~ 1i 14$ 7J\. (165 , 265) sg 
;,tJ14,tt~~7PITT1t*4LlR.Plit~1r~FA52ITT1i14 rm g *~5¥o*=ffiti1i14fil (142,242) ITT 
1i 14 ITT B Pi pJ Ll ~~ tf 'ti. ITT O fr~ '1'~ J1tl1 wtl * , * ~ 5¥0 * =ffi 4i1i 14 m (142 ' 242) pJ Ll fil tJS 
m1tli,# _ft*~5¥o*=tBttm (132,232) Ll1z*~5¥o*=J§~pfrfJA1r~1i14$5t (165, 
26 5) s{] 1J 14 PT Ll tA~ 1t li 5¥o 1r ~ ~ ~ ~ 1t 1m * ~ tt O fr yj ~ '1'~ J1ffi: wu * , * ~ 5¥o * = ffi ti 
1i14fil (142,242) PTLl filtJSm!roit~li-iiir~Et{]~~1*1i14, # H*=tB£ifil232LlR.* 
~ 5¥0 * = J§ ~ pfrfJ A 1r ~ 1i 14 $ 73\. (16 5 , 26 5) ITT 1i 14 PT Ll fA~ 1t li, m 1t li 5¥01r ~ ~ ~~ 
1t4tD*~tlo 
[0130] *~ ~ 'ti.~UtiI Z:PT l;J, ~*mr~~Uti1f~ITTl~~UtiI Z:, ~1f PTLl~A*~Llti1fU 
Ll 4.;t§ 51 At1f:ftt!l!11Jt179* ITT4.t§ C-=f) ~UtiI z: o wtl!ro, !lo~*~ 5¥o*=ffi4i1i14 m (142, 
242) filtim 1tli, IJ!Ll ~UtiI Z:: PT Ll ~A**~~ 'B'tl'ti.ta ~1:xA filtr1if~Wi ITT r~~Utiff'I P-.1 ITT r~ 
~utsI z: ,x1~1tM,M5¥0*11n~**fflITT*1lfiAfm1i-*4 rm§, ~11~wi~tt,ti.:1:-tl!~Utsm1t 
tlo 
[0131J *~5¥0*= ffflJ!ij[!l_]pB (143,243) * ITT4ij~'l' PTLl~tl~:1:i!!M1$~, i~~Jl~btH~ 
ITT¥1i iE:J!ljcITTiJ:l~R~ o~ gz, *~5¥0*= fff!J!ij[!l_]pE (143,243) *ITT4ij~'l'ITTtl~R~ 
PTLl jcf;t§fS'ZB{]fff!J!U[!l_]pE (143,243) sg r,§jf!lo $'i~*~ff1!J!ij[!l_]pe 143PTLlfrfAAB~*~ffi 
tt1i14 m 142 ITT 1t14 ITT 1*~ * % ~ 0 $~""*=ff 11J!U [!l_] PE 243 pJ Ll frfAABPi * =ffi ti1i14 m 
242ITT1i14ITT1*19' **~ o *~5¥0*= ff1!J!U[!l_] PB (143,243) * ITT4ij~'l' PT Ll~::;$:L ~ffrt1 
~ (9, 1 o) ITTT1n*OOM1$ o ff1!J!ij[!l_] PE (143,243) PT Ll EB r filtBtifil (132~232) ITTJJn*OO 5¥011 
~tB£ifil (132~232) ITT ~*00¥1iJ'll!Jf.JE 01=E~1~~J1ffi:wtl *, *~5¥0*= ff11J!U[!l_] PB 043, 
2 4 3) * ITT 4ij ~ '1' PT Ll ~tit Jl ~ :i$J >J ITT r,§1 l!l o PT~ J'll! , ff 11J!U j)Ji :t~ 1t ~ fil PT Ll % ~ fr ff 1!J!U [!l_] PE 
*o 
[0132] ~~0013A5f00013B,~d;-~;fip~~1t14PTLlVL~1=E$'1'ff11J!tl[!J_]pE (143,243) *-t1f: 
ftt!l! 11J tf 79 ITT 11J!U ~L Ll R. t1f:iff!l! ~ 1r ~ fil80 ITT L 1f o ~d> ~ ;fifi ~ ~ tJ 14 PT Ll fil tJS ~d> ~ ;fifi ~ ~ 
1i14, epfil;J:15~y~;fifi~~x~ITT ~~1i14o 
[0133] $'1'*~~~fil146PT Ll%~fr$'1'*~fff1J!ij[!l_]pe143*, $'1'*=~~fil246PT 
Ll % ~fr$ '1' *=ff 1!J!tl [!l_] PE 243 * , #_ft~~ ITT~ ~1i 14 fil PT Ll % ~ fr 4ij~""t1f: ftt!l! i¼J ti 7 9 ITT 
1!J!tl~L Ll R. t1f:iff!l!~ 1r ~ fil80 ITT L 1f o fr*~ faJ ~ 1i 14 fil5¥0 * = l'aJ ~ 1i14 fil1BztJt1~1t Jg*~ 
ffi 11:tt 14 fil 1425¥0 * = ffi ti1t 14 m 24 2 ITT~ mfi wu * , * ~ 5¥o * = ffi titi 14 m c 14 2 , 242) PT Ll 
73\.JWffl*~5¥0*=~ ~ti14fil (146,246) ff~ oJlit:1:-tl!, 4ij'l'*~ffititi14fil 142PTLl ffl* 
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- ~ ~ fil 146 ~ ~ , ~,t-* = ffi titJ fl!-fil242 PT~ J=l=l~ =~~FA 246 ~~oft ~'l'ti iu!k i1Jtl79 
ITT*~~~~~MMFA~ftITTW*$HftffOO~o 
[ o 134 J PT ~ :iffi :ct 15iuim;f9' 1J1t * m ;f9' ~ ~ tJ *4 , ~ 1:~ui m 5¥9' 1J1t PT ~ £ ¥tl :tm 1t:'¥: ~ t§ m 
5¥9' (CVD) , ~-=y. filiJ[;f9' (ALD) , 3c ~ ~ ~, ~ ~, 1ixJttllir o ~~;tj;JElj. PT~ ¾5L~~~, _¥d> W3 
tip 5L~ ~~st~~ rsJ ir~, _¥&-tip 5L~~~ITT ~ ~ m1-ttm, ~ ~ ~~•1ttm, ~ ~ t~~~ 
~1$;tJ;JE4,m~□~~Mit4mITT~~~~-~~1$ir~,;itir~--~&;tttllirmtj:i,i:oPT~VLf9' 

ftfff]J1U[_ll] ~n (143,243) $ st~F~~ tLlttJFfJtl'ti.~~;tt;JEl!-filtt~ ,ffl.1-t~, t;k ,ffl.1-ttt, tii ,ffl.1-t 
t-6.' l~ to HO ft -,t-~ME fJtl $ '~~;tjflj. pJ ~ filt5ffi ~□~ITT~ ~t□/mt~~m ittm Oft -,t-~ 
tw:1Jtl$, fflrJjftfff]J1U[_ll] ~E (143,243) ITT ~~;ttfll-PT ~¾ffl.1-ttJcfiltO~Jjft;tJ;JE4ITTtllir oft 
-,t-~ME~$,PT~:im:iiit~~fflm;f9'mt~-=Ffilm;f9'*m;f9'~~MMo 
[ 0135] pJ ~ fJtl ~□:®:ii* IP] IPJ ·ti.~Ll t!tt*l-A ~ '1'-ti J'ffm ¥1J tl7 9 st tu~~ lz)A ti iu!k fli Jr~ Fzf 80 
z__t §) ~Ll t!lt3$ tt ~ ~;tj fl!- FA ITT mt9' ~ ~ tt fl!- 0 m-ff tu [_ll] ~~ 143 $ ITT mt9' ~ ~ tt ;JElj. ITT~ ,t­
ftl~$ n'-tll P>Zm-~~FA 146 0 *=ff f]J1U [_ll] ~E 243 $ ITT Vt5t9' ~ ~;tj ;JElj. ITT~ ,t-Jtl~$ n'-tllP>Z * 
=~~FA246o~'l'~~fil (146,246) PT~¾~~t~tatzJo 
[0136] ~,t-~ ~ fil (146,246) pJ ~ ffl ftfir r ffl!PJ ~ ITT $,t-:r~tLlffl~ t&to ~ 1i~ (ep ~ ~_R 

Ji!:~) fvrffl!PJ fliITT $,t-:r~tLltJlfr~ t&ITT '¥~ ITTtllir O ~'1"-~ ~fil (146,246) pg ITTt~tLlffl~t&¾ 
1~Htq,fitffj:i,i:fatiJ55ITT~1tqfrliffffftf:ITTt~tLlffl~t&o 
[ 0137] ~~ !?fl 14AtO !?fl 14B, pJ ~ fJtl ~□ :iffittmtRi5f:% t1'3 £~;tj fl!- ( ffi ~□-1-t M) to Mf J§ st* IP] 

JHi.~Llt!tt* ft ~'l'ti ium y1g tl7 9 st jj-~ ~% P>G fil t51r ~ ;tj ;JElj. ITT tBt~ j's]~ 7 4 0 pJ ~ fJtl ~□ :iffittm 
;f9'~~ttM~&:im:iim~it~m~fffi{tmt[_ll]~~~ITTfffi{tI~~filM~~~1r~fil 
ITT rm* oo ITT 1k f oo zJ:. ;f$ it't mt9' ~ ~ tt fl!- st ~:ct w ** ft & 'i""tiium 11J *' 19 ITT t1J ~f*fR $ * P>Z ff fmHiium IL ~tiJ 16 o 
[013sJ ~t]□ ITTtiiumtLtatiJ (88, 66) PT ~%P>Z:iffitttiium~1r~ !¥f8o-# s PT J2!;J'th:iffittm= 
to1mzm-J§1PJ~frtt:r:t1r~ttfll-Wn" <165, 265) ~:t'Jt1ftm-JF¥tl·ti.fatiJ pg ITTiu*,t-~~ Tl 
,8 ITT ~ ti iu!k O ~t ;JD ITT ti ium tL ~ tiJ ( 8 8 , 66) pJ ~ fil t5 fJtl ~□ iffi tlHi ium fl ta tiJ 8 8 tot~ tLl ffl tLHi ium 
tL~;f:iJ66o 
[ o 139 J m-JF wtl ·ti.fa 11g PT~ fil1t • Jt - ti H fit ff ffftf: 0 • Jt - ti H1it ~ff-ftf: PT~ 1~Ht r 
j:t,i:fatiJ c132, 146,138,148, 165) , i~rJtR~tiJ c132, 146,138,148,165) fil1tJi-5e, ~j:t 
,i:-ft s firrtt~ C9, 10) ITTJ:.1J, 1~m-5e, ~JtRfil1t1i-t1'3£~!¥f 132tom-~~FA146; J:. 
j:t,i:fatiJ c232, 246, 10,265) , i~_tj:t,i:~tiJ c232, 246, 10,265) fil1tm=je, ~*,i:* s firr 
r!i,i:~tiJ (132,146,138,148,165) ITTJ:.1J, ~Ji=5t ~j:i,i:1~Ht1i=t1'3£~Fzf232to1i=~ 
~ Fzf 246; _¥&-'i""H1itffj:t,i:~1iJ55, i~Hfitffj:t,i:fatiJ55gf$:iffittr*,i:~1iJ c132, 
146,138,148, 165) toJ:.*,i:~tiJ (232,246, 70,265) : ;,fo ~ t& (ep, tiir!X~ ~tR (148, 42)) , 
i~~tR'7ifilf.m-~ ~fil 146-#ftm=~~fil246ITT rOO, :ff _ft filttJl~:l:>J>} ITT J!J&ITTfilWn'-
148, 5¥Dtl IP] :l:ilfl::f-~ _¥d>-"1"-#fit~* R fa tiJ 55 $ ITT ~-,t-Jt _ft A~ rr Fzf $ ft 148 ITT J>j >J ITT 
J!J&~AITT~H cep ,ft~1lrtt~ITTim*OOITT:1JIPJJ:.ITT) -tf:&ITT~l1'$7t42o~ § z.,£Jta 
;f:iJ55;t§4i!1ITT~lT-$*42PT~ rtfil$n'-148J!J, i~fil$f}148rr W*42~ili'~~;f:iJ55o 
[0140J ft-,t-~MEwtl$, ~1T-Wft42ITT~r~w1kf*OOPT~1vrfil1t~1& (148, 42) ITTfil 
W*148ITTJ~*OOITT1kfOOzJ:.0~11'$n'-42ITT~J~$1J(f*OOPT~ft£Jr*,i:~tiJ (132, 
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146,138,148, 165) li-J 1¥1 ~Tuf i'm~t~Jl1*FA cep , ffi -1r ~ _ffiifil 138) l¥J J_m* oo ;t§ fPJ 13{] 1K f oo li-J o 
1=r: -'4'" ~ JJ'ffi: 1Ytl q:i , lr1;:;r-fm7)\.42 i¥J ~fl£ i'ffl 1K f * oo PT Y 1ft rfil 1i=s 1t Jn!R ~ 11t c 148 , 42) i¥J ffi - ~'€3 
£tfil 132 cep, ~Tmfmffi-~'€3£tFA 132) l¥J J1£*001¥11K f OOz--1. o 
[0141] 1=[-~~JJ'ffi:1Jtlq:i, ~l-:fi'fl373\.42PTYA~ --1.m%1llWiliOr'tl%11J!tlil' *rm%1Wtlil 
A~ bl:: _t m%11J!tl fil/J\ 13{] 'ti ffi O _t 'tl%11J!tlil pJ y ~ffi -1r ~ _ffir.FA 1381¥] 11J!tl~, rm% 11J!tlil pJ y 
~~~;tt14fil 148lO~J_m$ffi-~'€3£iFA 1321¥] 11J!tl~o 1=E-~~JJ'ffi:1Ytl q:i, ~l-:fi'ffl73\.42PT Y filti3i 
~ ~ 1*;tj 14 o 1=E - ~ ~ JJ'ffi: fytl q:i , fil $ 73\.148 PT Y fil ti3i A~ 1:5 ~ lT, $ 7J\. 42 a{]~~ Witt t4 ::F fPJ 81 
;tt14P>Z7J\.13{] 3i-1rr~~·~1tt401=E-~~JJ'ffi:1Jtlq:i '~tlt (148 ,42) PTY filti3il:5ffi-loffi=~ 
~fil (146,246) ::FfPJ 1¥J;ttt4o ~t& (148, 42) pJ Y 1irr r:1:i,i:£a;MJ (132,146,138,148, 165) 
P-J 0 

[o 142] 1=E~d> yj -~ffi = ~ ~ fil 246r001¥J&~ffi = ~ ~ fil 246PT Y bl:: ffi = ~ ~ fil 246 q:i 
131 {f:(PJ ql_ffiiFA 1jt IPJ M 1$1i !l!JR o 1=E~J> 3i - ~ffi - ~ ~ fil 146r 00 l¥J & ~ ffi - ~ ~ fil 146PT 
Y bl::ffi-~~fil 146q:t 1¥J1:f:1PJql_ffiifiltjtlPJM1$1i !l!J21o 
[0143J 1=r:-~~JJ'ffi:1Ytl q:i, r:ti,i:£a;MJ:if PT y fil1i=s{vrffi-5t. ~:f:l,i: c132, 146) l¥J ffi-r;ft' 
ti:rt* 00 --1.io_t 151¥1 ffi -1r ~ ;tt t4$ 5t, 1Ytl :tz□ ffi - J§ IPJ r;ft'tiA 1r ~ ;tt14i'fl37J\. 165 , :# _ft --1.:1:i 
,i: £a ;MJ:if PT Y fil ti3i 1ft r ffi = 5t. ~ :f:l ,i: (232 , 246) l¥J ffi = ~r ti A* 00_t;;¥0_t151¥1 ffi = 1r ~ ;tt 
14 $ 5t, 1Ytl :ti□ ffi = J§ IPJ r;ft'ti A 1r ~ ;ttt4 $ 7)\. 265 o ffi - Pfr ti A* 00 lo ffi = ~r ti :rt* OOPT Y 1ft 
r tifffm IX~ P-J , :# _ft t~ tLltBH& tiitt!R :JL fattJ 6613{] ~*M 1$ 5-m ttffi - 1r ~ ;ttt4 $ 7J\. /f0 ffi = 1r ~ 
;tj 14 $ 7)\. 0 
[0144] 1=E-~~JJ'ffi:1Jtl q:i, J¥LJ=, £lfffitft£attJfilti3i•Jt-£lNANDf¥1itfttt1tf: o ffi-;;¥Offi 
=~~filPTY filti3i~PTY ~iHiiUJ¥i.Jt- tlNANDff1itftttftf:1¥J ffl@l¥J '¥~o~NJ1£ (9, 10) PT 
Y fil;j:15-~iUt JI£ o J¥l J=, - ~lNANDf¥fitfttt1tf:PT Y filti3i1=EiUt !1£--1.151¥1 J¥l J=, - tlNAND .$ l¥J 
14~01=r:J¥i.Jt-$m~.$1¥J14~1¥Jffi-tt#~q:i1¥J~J>-~f¥~J¥LxPTY~rJ¥i.Jt-$ 
NAND .$ l¥J 14 !JU l¥J ffi = ff1tf: ~ q:t l¥J ~-ff fit ttJ¥l x l¥J _t 15 o it tt JI£ PT Y fil 15filti3i ffl r1ir r Jt 
--1.1¥Jff~tttt#1¥J~Mtt~~l¥J*P>Z~~oJ¥i.Jt-$m~.$1¥J14~PTYfilm$~~~W~ 
mo$~~~~~mq:i1¥J&-~1¥J~J>-~*~$5t~*_t~~rttfl£1¥JJuf*OOM~oJ¥l 
Jt-$m~.$1¥J14~PTYfilm$~~~ff~x#o&~~~ff~x#PTY~rl:5$~~~ 
WitJm q:t l¥J 1§@1¥]-~ ~ ~w11Jm;t§ 1~ 0. h - tlNAND .$1¥] 14 !JU pJ y filti3i A~~* _t f 1T 
rttfl£1¥Jffi*OOM~l¥J~%%~1¥J$~~~-~mo$~~~-~mPTY~J>film~rffi 
-tt#~q=i1¥Jffi-~~~~m®~rffi=tt#~q=i1¥Jffi=~~-~mo 
[ o 145J ~ ~ 00 15 , 7T> tB T :ftHJis * 0 * i¥J m = ~ JJ'ffi: 1Yu i¥J * = 7T> 1Yu -t1:. fa ;MJ , i~ * = 7T> 1Yu ·t1:. £a 
;MJ PT Y im tt ~mt~ ~ ;tj 14 fil 14 8 ;;¥0 ffi-1r ~ _ffii fil 13 81¥] % P>Z ITO JA 00 1 81 ffi - 7T> 1Ytl 'ti. ta ;MJ ~ 
tB 0 

[0146] ~~0016, imtt11l1f 002Ai0002B1¥J I Z:±15-~l, ffi- J§ IPJpfrttA1r~;tt14i'ffl7J\.165PT 
Y%P>Z1=Effi-5t. ~:l:i,i: (132,142) q:i o :tzo5'!*fflf:l:B 1,r.I Z:*%P>Zffi- J§ IPJ Pil"tiA1r~;tt 
t4$ 73\.165 , Y!U ~Tm$ ffi-~'€3£tfil 13 2PT Y :Ml ffl 1t f :l:B 1,tI Z: l¥J f~i!:llfil o ffi-x ~ :f:l ,I: ( 13 2, 
142) iOffi-J§ IP] pfl"tiAfr~ tt14i'fl37J\.165~[P] tllP>Zr :f:l,l:£a;Mj (132,142, 165) 0 
[0147] ~~0017AiO001 7B, fr-~tt14fil 190PT Y %P>Z1=Er:l:i,i:fa;MJ (132,142, 165) 1¥J _t 
15 o 1r~;tt14fil 190ffl 1tr:f:l,l:£a;MJ (132,142,165) l¥J fr-~_ffiifil, :# H1=t*--JJ:.:Ml1t:J3ffi-1r 
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~~mo 1r ~ :rJ 14 m 190~ filti l=J * ~ffi ti:rJ14 m 142 0g :rJ 14~ rPJ ITT 1r ~ :rJ14 ITT 1r ~ :rJ14 
mo fr~,t-~affi13Jtlq=i, 1r~i'J*4m 190PTY filtJSl=J*~tEt?ifil 132;t§rPJ 13{] 1r~i'J14 o1r~i'J14 
m 190ITT R&PT i2Afr20nm~300nmITTffitffi pg, fB ~£/J\5fll~::kITT R&ili PTY1Bl*ffl o 
[0148] Jm:iitAff 00 3A5f□ 00 3BITT I Z:ffe.lJI, pJ Y%PXJfiltl 1r~i'J14 FA 1905f□ r:l:l,l:ta1tJ 
c132, 143,165) ag*~rH*:ff* □ 121, ,ff 1i1r~:rJ14m 1901~~*~1r~~m 13sw~* 
ffl O r:l:l,l:ta1tJ (132,142,165) pg ITT~Tmi'fl51r~Fzf O~P, ~]Jni'flS*~tEt?im 132) ITT{IJ1U~l3{]1=iJ 
jz!t ITT 'el% PT Y 1& ~ mi , QX 1r PT Y 1Bz1A ff o 
[ 0149] ~~ 00 18A5f□ 00 18B, ffi ti:l:JtfE:rJ 141Bzffi:t,R fr*~ {¥{it :ff :ff D 121 q:t o ffi ti fJffE:rJ 14 
~x1 * ~t'et?i m 13 2, * ~ffi tt:rJ14 m 142 5¥□ ¥ ~ 1*:rJ 14 FA 1 o ITT :rJ 14 w § PT Y 1Bz jz!t tf tt:l:t!!f$ 
~ ITT :rJ 14 0 fr ~,t-~ nffi ,wu q:i , * ~ ffi ti t1t ft :ri *4 PT Y fil tim 11□ ffi QX a itir ~ ag ¥ ~ 1*:rJ 14 0 

pJ ~ 1~:l:t!! , ffi tifJt ftf,f 14 pJ y fil t!S ~ F s1 ~' ~~ ~IJ 1:f ~QX $IL~ tJL a lmi~~$i O pJ y Jm:ii f 
:f:B f,r.I z:*f$~ifrfiltir:1:t,1<:ta1tJ (132,142,165) ITT~Tmi'flS*OO cm11□ ~Tmi'flS*~t'et?im 
13 2 ITT Tm* 00) ITT 1}( -:if 00 z.,_t ITT ffi ti tJt ft i'J 14 ITT ,m :ii$ 5t , ~ q:i ~ f E3' 1,tI z: PT Y ~ iJtl 11□ {t 

~tJLtJf!G-:if:1:§ it (CMP) IZ:5f□ /QX[_l1] ~filtiLlt!kI Z: olft!lr, ffittr1tfttJ14 PT Yffi1LJ§[_l1] ~E, 1ffi*~ 
ff.fit :ff :ff D 121 q:i ITT ffi ti :1:Jt ftf,f 14 ITT [_l1] ~s $ 7]\. ITT Tm* 00 {ft r fil t!S ~Tm$*~ ffi tti'J 14 m 
142 0g JJTI* oo ag * -:if oo 5¥□ 1r ~ :rJ 14 m 190 ag Tm* oo z rsJ O ffi ti:tJt ft:rJ 14 ag ~'i""ftl~i'flS 5J'-..:f:Jt ft 
*~ff {it :ff :ff D ag r $ 7]\. ' * _a ~ii PX ffi ti ff {it :ff :ff D j:Jt ft$ 7]\. 2 3 0 ~ 'i""ffi ti ff fit :ff :ff D :1:Jt 
ft $5}23PT YJAt§fZITT*~f¥fit:ff :ff D 12113{] ~*00~1t:ltl?J!{$JU1irr~JJTI$*~ffitii'J 
14 m 142 agJJn* ooz_t ag ~ 0 

[0150] ~~0019A5f□ 0019B, *~1f fit:ff7f D 12113{] _t $5J\.:)ltITT ff~pJ YJffittiLlt:kI Z:PT jz!t 
:ftp_ ti rt] :1:-fuJt * 0 fr~ ,t-~ jjffi iJU q:t , pJ y * ffl ~ rt] [Pj tt:l:t!! iu t!k 1r ~ i'J 14 m 190 ITT 1r ~ i'J 14 ITT lirr'. 
iut:a I z: * ti rt] :I:-& tJ * ~ ~ ffi tt ff fit ff 7f D :1:Jt ft$ 7]\. 23 ITT ff~ 0 fr~ 1' ~ jjffi 131U q:t , 11□ 5f! 1r ~ 

tJ,*4m 190filti•1,tli, IJWPT Y*ffli~*ffl~ffii@iITT tirr'.iLlt!k o PT Y t~*Llff~ITTtirtJ 1t * Y~~ 
ff~ITTir# o 
[0151] ~~00 20A5f□ 0020B, ffitiitfil 192PT i2A%PXfrffitiff.{it:ff:ff D :l:Jtft $5J\.23ITT _t1J 
5¥□ r :tt ,i: ta 1tJ C 13 2 , 14 2 , 16 5) ITT _t 1J o fr~ 'i"" ~ nffi iJu q:i , ffi ti it fil 1 92 PT Y iJU,R fr ffi ti ff. {it 

:ff* □ :1:1t ft i'f'5 5J'-.. 23 ITT Tm* oo _t Y 1z 1r ~ tJ 14 m 190 ITT rm* oo 5¥□ f1J1u~_t o ffi ti it m 192filti ffi 
ti:rJ14, i~ffiti:rJ14x11r~tJ14m 19oITTtJ*4 w § PT Y ffi11J§~jz!t1ftt:l:t!!f$~, * _a i~ffititJ 
14 PT Y fil ti l=J ffi ti tJ *4 m 14 2 ITT :rJ 14 t§ rPJ ITT :rJ 14 o fr~ 1' ~ nffi 1Ju q:i , 1r ~ tJ 14 m 190 PT Y fil 
tJS.{,tli, :ff £iffitiitm192PTY filtJSffl.itlio l=iJ!2AJm:iii~11□1,t~~;t§ff[;f,R (CVD) QXm:-=f m 
ff[;f,R (ALD) ITT{~mm~Iz:*m~ffitiHfill92offitiitm192ITTJ!1&PTYfr2nm~100nml3{] 
ffi tffi pg , 5¥□/QXpJ Y fr4nm~20nmITT ffitffi pg , {_§~]l:!/J\5¥□£::kITT R&ili PT Y 1Bz*ffl o 
[ o 152] ~~ 00 21A5f□ 00 2 lB, :1:Jt fttJ 141Bzffi:;f,R fr~~ ffi tt ff {it :ff 7f D f1t ft$ 5J\.23 ITT ff~ q:i # 
_a 83 ffiti it fil 192 ITT~ 1t $ 5t ti rtJ :1:-&Jf ~ o :1:Jt fttJ14 PT Y filtJSi~ 11□ $ ~ ttQX~F s1 liITT ¥ ~ 

1*:rJ14, aitir~QXr r r -v 1,tirtm¥ ~1*tJ *4 0 PT fH~:l:t!!, :1:1tfttJ14 PT Y filtJS~F ~ ~, ~~ ~1J 

1:1~, $ ILQXX IL~ tJL li lmi~ ~$1, QX 1r x1ffi ti it fil 192 ITT tJ 14 ITiJ 8 PT Y jz!t 1f tE:l:fil f$ ~* ITT 1r 
~ tJ14 0 pJ y * ffl {t 79 {~ t:am ITT ffi ti it m 192 ITT Tm* 00 * f :f:B {,tfJt ft tJ 14 y % PX j:Jt ftf,f 14 
ta 1tJ 3 3 o ~ 'i"-:1:Jt ft tJ 14 ta 1tg 3 3 :1:Jt ft~~ ffi ti ff fit :ff :ff D :1:Jt ft$ 5J'-.. 2 3 :ff _a 83 ffi ti it fil 192 ITT 
~ H $ 5t ti rt] :I:-& l:f ~ ITT ;t§ m ITT ff~ 0 ~ ,t-fJt ft tJ 14 ta 1tJ 3 3 :1:Jt ft ;t§ m ITT *~ff {it :ff 7T D 121 13{] 
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_t $ [X ~ 0 

[ 0153] ~ ~ 00 2 2A5tlJ 00 2 2B, pJ Ll tA 1T 00 6A5tlJ 00 6B ITT I z:; tf;; JJJ Ll % J:& ffi = 3'B t!J:.fil 2 3 2 ;fl] ffi 
=OO~ttMfilITTffi=x~*,i:oft-~~iffil~*,ffi=OO~ttMfilPTLl¾ffi=ffittttMfil 
242, # _ftffi=x ~j:f,i:PT Ll "E!t!iffi=tBt~fil2325tlJffi=ffi4itJf4FA 242 ◊ffi=1r~~fil7OPT 
Ll%f&ftffi=x~j:f,i: (232,242) a<J_t1f ◊ffi=x~j:i,i: (232,242) ITT~~i'flsFAPTLl¾ffi= 
ffi4itJf4 m 242!lx:ffi = tBt~m232 0 tE-'i""~ tflli ,wo * , ~~ i'fl5 m = rsJ ~ tJf4 m c ~~□ ~~ i'flsffi 
=ffi 4itJ f4 m 242) pJ Ll % J:& fr ffi ti it m 192 ITT J,m:!& 00 _t Ll R. t;l -Jf.tJ f4 ta~ 33 ITT J,m:!& 00 _t 0 
[0154] ~~00 23A5tlJ 00238, ~IJftffi-~tflli1JLl *, PT Ll:imDJAff 00 7 A;flJ 007BITT I Z::tf;;JJJ* 
% J& ffi = llfrtt :it:!& 00 to ffi = Fo IPJ pft tt :it 1r ~ tJ f4 $ 73"-26 5 o 
[0155J ~~oo 24Ato0024B, ~oftffi-~iffil1Ju *, PT Ll:imtt1A1r001 Ato 007BITT I z::tf;;JJI* 
* r&:x ~ttta~ 1P to PT ;l!; ITT f j:B ft 1r ~ m 12 0 
[0156] ~~00 25A5tlJ 00258 '~l]ftffi-~tflli1JLl *, pJ Ll*ffl 008A5tlJ 008BITT I Z::tf:;1JJ*%!& 
:imtt--1. (ffi=) j:f1tta~ (190,192,232,242, 70,265, 72) ITTffi=fff*:H:ff D 22L%t&ffi=ff 
f* :ff 3f D 2 21 ITT* IP] H ti: ~Llts xi j:i -JttJ f4 ta rig 3 3 ITT tJ f4 rm § pJ Ll ¾ !lx: pJ Ll ~ ¾ ;l!; =ti ti: a<J 0 
ffi=fffii:H:ff D 221,A). "e!t!i _t_j:f,l:£a~ (190,192,232,242, 70,265, 72) a<J~J,m$:!&OOB<J1]( 
f 00 _¥& ¥ l'ltfilM 1$ JLl j:i -Jti-J f4 ta~ 33 ITT J,m:!& 00 o 
[0157] ~~00 26A5tlJ0026B, ttffi=fff*:H:ff D 2211'9:~¥l'l:1:i!!filf$JLl1i~ffitifff*:H3f 
D j:i-JE $ 73"-23 ITT ffi ti it m 192 81 7]( f $ 5t ITT 'tf ;£ T , PT Ll EB Yi - ~ * IPJ JHi ~Ll ts*¥ l'l :l:i!! 
M 1$ ffi = ff fit :ff 3f D 2 21 ]'[ f Ll ffi tt it m 192 ITT [_ll] ro $ 73"-ITT J,m * 00 *~ tm :EJ. tt11• ii& 0 {=E-~ ~ iilli 
1YLl*, tE-i~I Z::tf;;JJJ~, j:i-Jf.tJf4-~rig33B<J ~~PT Llftffi=fffii:H:ff D 221 ITT M,f$AA!'BJt&::t$ 
~ 0 ft-~~ JJfil 1Ju * , * IP] J=Hi~Llts pJ Ll :t$ ~ j:j-Jf,;,f-Jf4~~ 33~1;,$: 0 ft yj-~~nffi: 1Ju * , pJ 

Ll 1A1T fJ ~* j:i -JttJ f4 ta rig 33 ITT tJf4 ITT* IPJ ~ ·ti ~Llts , Ll :t$ ~* :1:i -JttJ f4ta ~ 33 ITT ~~:i!iffi 4i it 
m192ITT ¥l'l i'flsJtITT :$7r!E i'fls73"- 0 
[0158] ~~00 27 AflJ 0027B, tA1T :'h-* IP] ¥1:·ti~LltsI z:; Ll:t$~iffitiitm 192ITT1~t?ZJ:EJ.:l:i!! 
• ii& ft ~'1"-ffi = ff fit :ff 3f D 2 21 ITT~$~ ITT [_ll] ro ITT 7j( f $ * 0 * IP] :ff 'ti~Ll ts I z:; ~~ ffi = ff 
fii:H:ff D 221¥1Hi!!M1$:imttffi4iitm192offi4iitm192ITT¥l'l$5t*1~fi~, # _ft 1:5Rffift 
~~ffi =fffii:H:ff D 221 ml IE ft jgt~ % ta~ o 
[0159] ~~00 28AflJ0028B,ffi4ifffii:ff3f D j:j-Jf,$73"-2383 PTLl ¾*IPJ ¥1:·ti~LltsI Z::5t1J/ 
ElX * IP] ~ 'ti~LltsI z:; ITT ~LltsI Z:::t$~i O x1ffi-flJ ffi =tBt~fil (132, 232) "ffi-fl] ffi =ffi4itJ 
f4fil (142,242) , -fr~tJf4fil 190,ffi=1r~~fil70flJ¥-~1;,is:;,f-Jf4fil 1OITT;;f-J.f4Ym §, ffi4ifffii 
:ff 3f D j:i-Jt $ 73"-2 3 ITT~ Pi PT Ll t~;l!; =ti tE:l:i!! tA ff o 111! J§ PT Ll t!R ffl tm ~=tA ff:©: 3 ITT * 00 if 1e I 
z:; 0 ffi = ff fit :ff 3f D 2 2 lj£-tf;; ¥ ]'[ tfil}ig 1$ Ll % f& fil 1$ :im tt T * ,I: £a~ flJ _C Ji ,I: ta tig ITT j:f 
,i:j'B]fffii:ff:ff D 490 
[0160] ~~00 29A5tlJ00 29B, PT Ll 1Aff 00 lOA-00 lOCITT I Z::tf;;JJJLlft*,i:fB] fffii:ff:ff D 49 
*%!&fffii:ffj:f,l:ta~55oft~~iffil1JLl *, :$7rMriJi![$:$tl 1¾ PT ;l!;ITT# _ft PTLlt!Rffltm~ff 
ft!lx:1~~~ 0 
[0161] ~~003OAflJ003OB, PT Ll tAff 0011A5tlJ0011B81I Z::tf;;JJJLl%J:&_¥d>-~fff1J1tl1iJrl"f 
79f1J~d>-~~tlk!X~61 o 
[o 162] ~~ oo 3 lAfo oo 3 rn, m- rsJ ~ ttl4 mto m = rsJ ~ ttf4 m PT Ll :Mtr~1f¾ft n m-ffi ti 

23 

Micron Ex. 1002, p. 519 
Micron v. YMTC 
IPR2024-00790



CN 108093656 A 19/21 91 

:r,J;¥4 FA 142 to :m =ffi1itJ;¥4 Fzf 242, *~to* =ffitttt *4 Fzf (142 , 242) ey Ll 5t "1Ll ffl * ~ t□ :m 
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1:fl-5=.i-l] ¥~, OJ]~ ~'Ci, Si, SiGe, SiC, Ge, III-V, II-VI, ~ 0 1 .5':.tl .A}%~ y 9lc+. 

[0103] IL_se_::1_tl1Pd 7}';:;'tl ¥~(120) ~ AJoJ] ;<]\'l_ ¥~(150) ~ g ~z:J-tl +, ti}~3l5}:;ifl ~,':'_ 0 ]c;:'::~..§.til(HAR) oJ]~ 

oJl .9liiRJ.i ;<R\'J. ¥~(150)~ 0 1 .ilJl€~~ '7"- 91c+. ;<hl ¥~(150)~.sl 0 12.1tl .ilJllti~~. 5=. 4oJl 5=."'l-'8. ti}-'4 

7c{ 0 l .0<]'-§.g ..§.'<;117l(6o).9l ~g u:} 2 ~ l=lJ-8'J_c:>_sc.. ~'7"-.9l rJ--2_ ;<TI\'J.sc.. ~wtlc+. 1l.J.l"§E1loJlAi, ;<TI\'J. ¥~ 4°1 

tj(l50)SC..A7 W'7ll c;J.9jsc.. ILsc.._::1_t11Pd 7}2c;-tl ¥~(120), o:i1~ ~'11. Hf02 -~g oJ]~5}771-j- -"V1W y 91c+. _:g_ 

5°..J t11 Pd 7 }2cf-tl ¥ ~ (120) 0 l ~ 5=..z3 ° l 6 } 1d 7cl .q..' ..§. il:l} 71( 50) ~ ·>t ~ 'lI {l tl c;:'::_§_ ~ :i:E ~ % ~ tl c;:'::_§_ ~ oJl /.7 

<cl- 0 ltl A;°)_g TI~J.17'];,;l '2J-7] uA~oJl (5=. 4oJl 5=.J-].s:1°7 9J;,;] BJ-;';, %.:.;-l ¥~(220)sc.. %.:.;-l.s:17] uA~), A1]77~ 

~.fl..7} file+. u:}4.1.7, .:<]\'l.¥~Cl50)g .ilJl€~5}~ (;;s1l2) HAR oJl~-2_, ILsc.._::1_t11Pd 7}';:;'tl ¥~(120)oJl tJ1iiR ~ 

"1l:3:J_c:>_sc.. A1]775'jo-j 0 ]: W ~.fl..~ \llr::} . .:<]'-§. 4°ltj(l50)~ .ilJl€~5}~ A1l2 HAR oJ]~-2_ c;:'::"1l.9l ;;s1]1¥~(200) :}_I 

-"112¥~ c210) oJl tjj "'R ~ "1l z-j ~ '7"- 91 c+. 

[0105] c+g TillloJlJ.i, %.:.;J ¥~(220),c,_, 5=. 4oJl 5=.J-l-'8. e}-"} :Q- 0 1 ;<]'-§. 4°11.1(150) -$1oJl 1l~7l-'8. 1r-~:3:J_c:>_sc.. %~-'8. 

..§.1lli7l(50) oJl A1l ~-'8. q. 7]-¥1-( 100) .9j 9-.fl.. l;/'! oJl {:I ~z-j _<'.)__se_ yzj 'll TI'Ci oJl %.:.;-l ¥~ (220) .9j "§ AJ-2_ A}r::}~ ¥ 
:i:E~ {}Z)-"§(tl}Tqoj]Ai '§":Y}sc..¾ ~ g Y.::iI. 'T'-'134'-~ ±W"6°}Al BJ-~q)~ '7"- 91c+. %.:.;-l ¥~(220)-2_ ~Z)- -'tIA 
~ ~z:]-(ALD) .5':.~ ~~~~(CVD)oJl .9jiiR ~4-'8. {:l~-E -2,J--}o]i:::: ~g .¥.1)-W '7"- 91c+. i .s>]S>i ~-2_ K %~ 
¥~, oj]~ ~l;/'!, "6'}IL-'g -2,J--}o]i::::~ {:l_~-E -2,J--}o]i:::: tjj{l .5':.~ o].s>]oJl J--}%~ y 9lc:.}. 

[0107] u:}4J--i, V"§ yzj ..§.1lli7l 71-3'::~ J--}%"6'}oj ri!]..£~ qti} 0 ]6 .5':.~ ri!]..£~ -'~,':'_ ..§.ql}7].9j 7c,lJ--}.:.;-l ~l:!jg u:}4 T 

"cl-'8.c+. %.:.;J ¥~(220), oil~ ~l;/'!. %{! %.:.;J;;s1l, oil~ ~'Ci, {l-~¥-2_ 5=. 4oJl 5=.J.l-'8. ti}-'4 :Q- 0 1 c;:'::..§.~.9l 2 

7]-"i 1fr-r:H1r-~ ~~"6'}.:iI. Z:j~5}7l -'f1iiR J--}%-'8.c+. -\i'.- ~'lg.9j /,'[J.l"§ElloJlAi~. ~21::1. 7]1:fr T~SC..A7 -%!.¾"§ % 

.:.;J-;(-j]~ A}-§-5}~ -3:J. tjj{loJl, %.:.;-l 73~.Z3.9j 1'!oJlJ--i % 0 13};,j] 'T'-"].s=j~ li]4plcis"J .5':.~ {FZ)-"§ %.:.;J;;sjl(220)7} 

A}-§--'8.r::}. ~~ ..§.1lli7l(60).9j "6'}1f-oJl"'i ;<]'-§. ¥~(150)-91 ~-¥1- li]6(residual piece)7} 91~ 7i-l-'f-, 'll{ltl 1fr 

tjj.Sl c;:'::_§_~g ~~1)-_<'.>__se_-¼7 "'6''c117l~ 4'-~oJP.i 7,3£.s=j~ 3IJ- 0 ]IL4'll BiCSoJlJ--i-91 ~~ r.7 ~~tl 3IJ- 0 ]IL4'll4 

%~tl ~~g tlr::}: 7]l-l-'8. l=lJ1@oJ1Ai ~~.9j ~~-2_ c;J.9j.9j 4'-7}.9j ~~ g ~.fl.._se_ "6'}7..] ?J.:iI. -8'J-'2-'8.c+. 

[0109] :±.y.9j 1i'!1'!-2_, ;<]\'l_ 4°]1--7(150)7} v};,;l~ A1l°1 711°]E.9j +i'f· 6 }'c11oJl 5'.171 u:Jl~oJl "6'}4'- AJJ. 0 ] 7]~:3:j_c:>__se_ °le 
101]c;:':: 7}2c;-tl -3:J.g _sl_7..J~7] -'f1iiR c;:'::"1loJP.i ..§.il:l}7] ~ u};,;l~ A1l°1 71] 6 ]..§.(200) 0 }'c117,7};,;l %.:.;-l ¥~(220)£ %.:.;-l 

iiR 0 l= tlr::}~ -3:! 0 lc+. 0 1~. 7]-¥1-_c:>__se_ljl-E7 7}""J ';;t-2_ A1l°1 711°1..§.~ ~~5}~ "6'}4'- {I-§.}% -'r-?JJloJlJ.i 1:.7 rJ--2_ u} 

.:.;J (margin) g A1] ~w _c:>__se_M] "i'l 711 ~.Aa ~ y 91.::iI.' ~ -2_ ..§.1lli.~l (50) 7} "§ .Z3 ~ y 91 q. V"§ _§_ il:l}7] -91 E?:] -91 1'I 

oJl J--7 1fr-r:H .9l "6'}-'f- AJ)_ J--} 0 1 .9l ~7] 3_se_c;:'::~( e I ectr i cal crosstalk) -2_ , c;:':: E ~ .9l "'Jljl-_sl_r::} W7,JJl c:-j 7}7.7f 71l 5'.17] 

uA~oJl 0 1~-2_ 1'17,3S1◊-i 0l= tlc+. 

[0111] -\i'.- ~'lg.<:>] V J-'f-_!=l_ yzj .:<]'-§. T~-"1 {:ll-l"§fl1~, ~c ~7JoJ] .9jE"6'};,;] BJ"~..£:== 3D NANO :}_I RRAM "§ u]]..£~ 

oJl ?-:]%~ y 9lc+. 0]~,':'., FeFET, RRAM, CBRl\.!'v!, memristor .5':.~ A;°)_ 0] ~ <cl-oJl yzj_c:>__se_ =r7-.z3-'8_ 3__se_c;:':: ±'ll 
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[0113] uj-2}A7, i".- ~"§-9~ {l_Al~Ell61l uj-~ v~ ;<f\'l-2_, :rrS°.-.::::I"il/±77 2i'-5=.E'l ~611,,',7 ~c ~ 7J- Jt:il}S°.- ~"i,H J-J-'f- :}J 

<0}4'- A;')_ l-} 0 1-"1 :x} 0 17} L-7-y 3.71 UilT61l (3IS°.-.::::I<'lP"d :}J ±7-1611 E7'acl_i'j 0 1 A}-§-.s=r:::)~2.7.::::r 71~ -=?-s::611 1-}%.s:J 

"'l '2J-';:: q. ~, 0 1 ~ .3j-§- g_ -'fl tl 611 ~ z)-5=. ';:: i".- ~"§ E'1 {)_Al~ Ell 611 uJ-4 v~ 0 1 .. :;,i_ ~ .3j .Q_5°.- ~ 7}~tl 905=. 611 

uB--'f- 7}7,7}--'f-~ 0 1= tlq . .::::12.74, ~c ~ 7J-61l E'j~"6"}Al '2J-';:: 5'::. 9-~ u]]:;1}1-.. g~·(all~ ~1?'1, ltJ]S°.--~7] ~~) 0 ] A} 

%.s:J ';:: 7c:! q.., 1l. 2. 0 l 2.7 tl ~ .§} ~ 4 Et Lll Al '2J-.:i1. -'t[-.§}.;8 611 ~ z)-5=.5°- _§_ i;fil cc<] ~ 72 .Q_S°.-1,'- E7 A}\1.3j .Q_5°.- ~ AJ "6"} ';:: 

"6"}-'f-(4-"ila-'f-)611 ..,i'!cl-E4 :Q--2_ ~£;<-ll %~"'1 :.:q---2_ .s:r]65°.- t:lPil~ 4- '.?Jt:t-. 

[0115] ~2.7.::::r 1l_ 6..§.i'jg_ .:;:)-';:: uJlYcl qti} 0 l661l i:J1"i,B J-J7l 7HAl.!8 ti}-'4 ;Q- 0 ], V .::::1--'f'-__l=l__ u]]Ycl 6..§.i'j l-} 0 1611 ~o/ 

..§.i;fil:x](60)7} ~/-.,:j.s:j.Jl 7Jlo]E ~~91 %~(200)g_ -:i;-± _,z1lfl%l- 4- 'UI:t-. o]';::, c;z1l°1 ;;ij]oj_§_~ol 4-z.:J ~o/ ..§. 

i;fil.5<-1611 i:J1%H 4-"ila lclJ<5J.Q_S°.- ..'fl5<.li>}7l u'JlT61L ;(11◊, 7ll 0 1..§.~ %~ 0 1 cl.,\116(70)~ ~/,.dtlt:t-. 0 12.,tl 4-}IJ ,(1171 

';:: , ~ o/ ..§. i;fil.5<-1( 60) .9.] -:';-1!] 611 :':-c. ½.!8 A1l 0, 7ll 0 1 ..§.~ (200) -9~ 4'-~ g_ ~ ~ .3j .Q_S°.- 611 ~ "6"}°'j 'g_-/-.d ~ 4- S'J q. '=; 

:xd tl {l_ Al i>'J Ell 611 ,1.-j A1l 0, 7ll 0 l ..§. ~ 91 ~ 4'- ~ 611 ~ i>} ';:: U 111 ';:: , '<l c-j '>! 611 ~ -=g- :xJ g_ ,1. }% "6"} °1 4- "8J ~ 4- '.?J .:i1. , tl l 

~lclJ-1J 611~..§.7} 1-}%.!8.tj-. uj-2},1.-7, ~o/ ..§.i;fil.5<.](60).9.] -:';-1!] 61lAl';:: {l_~-'3j.Q_S°.- ¼~ :rr5°.-.s:r]-~ 0 lt:t-. A1l°l~E'l 

4'-~, all~ ~1?'1, ~cl:;,l.cl-E-2_ UAl 611~ ~611 ~~-'3j.Q_S°.- ;(1]77.s:j.Jl .,z1]◊,~-2_ c-ju] 5'::.';:: §J'Jj~.Q_S°.- .:ili:"1.s:JAl 

'2J-';:: ~~ g_ %"'1 tlq. ~ o/ _§_ i;ill_;,,] 7} ~Ad uJl y cl A;')_ <"g '9 E'1 7c:! 711 ~ i>'J Ad "6"}7] UilT61l, A1l 0, ~ -2_ ~Ad uJl y cl A;')_ 

'"2l '9 E'1 611 Al 611 A7 -'f-~.3j .Q_S°.- _,z1]77 -'[l. q. -'tl 7] -'tl.5=./-.d %~ 0 ] .3j 0, 5=. cl Ail6(70) 1-fl 611 ;(jl-=g--'[l. q. -'tl7l -'tl.5=.Ad % 

~2. cvo -=g-:xJ :}J ;(11◊,~Call~ ~1?1, ~cl{l.cl-E)61l .3jwtl, 1:.,t-2_ ApJ-g_ Y';:: cg-4;'-~ 4'- <Ut:t-. 0 12.H-1- %~"'1 

al]';:, 0 ]~5°.- ;(1ltl.s:JAl '2J-Al;'}, ~61ill, E]E-}-'g, B-~, B-~ ~_§_2}o]c, E]E-}-'g ~..§.2} 0 lc 5'::.';:: 0 ]~ ;;c:';-91 

27] ojJ-JE'j 3'::-W~ y '.?]9-. -'tl7]-'tl5=./-.,:j %~ 0 1 -'tl7l-'tl5=.Ad _,(11°7 7ll 0 ]E -=tl~ ~i:'-7.::::I~ -:i;-±-'3j.Q_£ <'{Pd%t y 
';?Jq. -'tl7]-'tl5=./-.,:j ;(11°7 71] 0 ]..§. -'tl~ %~-2_ ~o/ ..§.i;fil.5<-1(60)~ 1,L~-'3j.Q_S°.- 5'::.';:: 't!--'tl"6"1 %;:g"6"}.:i1. clAil6(70)~ 

't!--'tl"6"1 %;:g"6"}°1 ~zj-.;8 7ll 0 ]E -'tl~ %~(200)-2_ V .::::1-'f-__l=l__ ;<]1§.(50, 51)4 {l~.!8.cJ-. (~2.7 1 {l_Al~E]J61l i:J1 

"i,H .5::. 2611 .5::.Al-'[l. -5'!4 °}%7}Al5°.-) cl.,\il6(70) -i..ll-"1 -'tl=: %~ 0 ] ;(1]7'7.S:]Al '2J-.:i1., (all~ ~1?'1, tl]~lclJ/-.,:j 611~ g_ 

1-}-§-i>}°'j) ..§.i;fil5<.l(70)5°.-4'-E7E'j -=tl~ %~ 0 1 ,z1]77~ y ';?]tj-. 

[0117] .5::. 2 5'::.';:: .5::. 4611 -5=_,'.l-'[l. tl}-'4 ;Q- 0 1, ivd uJlYcl 1t <"g'2'j(300)oJlA-1 6~-2_, 71-¥1:-(l00)E'j ?..8..1?'1 7cl-61l ;(111 ~ 

(200) :}J ;(112 ~(210) 0 1 ..uLi:J15°.- B];,,].!8_ ~g_ ±.WtlcJ-. A1]2 ~-2_ _,z1]2 ~';1 %~, all~ ~1?'1_, {lcl-E ~/,}o]c 

-'4 :Q-2. ~\1%~g_ ±.WtlcJ-. _,z1]1 ~(200)-2_, u]]Ycl ¾(50, 51)611 ~{ltl -'tl.5=.Ad %~, all~ ~1?1, ~cl{l_cl 

-E4 :Q--2_ ~5=."'11 %~ :}J u]]Ycl ¾(50, 5l)S°.-4'-E7 ~cl '.V,';:: -'tl.5=./J -=tl~ %~g_ £~"6"}.:il, ~5=_/J -=tl~ %~ 

-2_, al]~ ~1?'1_, -'6-2i'-, -'g-c:';- {lclJ-}olc 5'::.';:: ;;4;'- ~_§_2}o]c %~, all~ ~1?'1_, ~6Jill, ~6Jill :;,l_i:.c]A}o]c, ~ 

6Jill ~_§_2}olc, lfl-~, lf[-~ 1..-j..§.ic'}o]c, E]E-}-'g, E]E-}-'g {l_cl_J.,}olc 5'::.';:: E]E-}-'g 1..-j..§.ic'}ojcolq. -'tl.5=./J -'tl 

~ %~2. ~.Ad uJlYcl A;')_ '"2l'9(300)E'j 7i:!7ll61lA-1 ~4'-"'1 ~5=..Ad ,(11°7 7ll 0 1..§. -=tl~(700)g_ <~"Pdtlt:t-. 5'::.tl, -~ 

5=_/-.,:j 7ll 0 ]..§. -'tl~ %~2., NANO uJlYcl 6..§.i'j(500, 501)-"1 ◊,~ <0}461]A7 "6"}4 °]..7,,}..9.] uJ]Ycl ~;=;611 ~{j%].l.7 

.£}~"6"}7'7 4 {l ~"6"}"'1 '2J-';:: c}. i".- ~"§ E'1 {)_Al i>'J "Ell 611 ,1.--1, ~5=.Ad -=tl ~( 700) 2. , 611 ~ .!8 A1l 2 ~ E'1 \}-2_ %~ (200) 

4 {l:°',"6"}7--14, all~ ~1?'1, -'6-2i'-(700)-2_ ~cl{l_cl-E(200)4 {l~"6"}.:il, 0 ]0,.1.7 -'tl.5=./-.d -'tl~(700)4 NANO uJ]Ycl 

6..§. i'cJ ( 500, 501) .9..] "6"} 4 ° H} .9.] u]]Y cl /~ 1-}0] 611 A1l-=g-.!8_ q. 

[0119] i"_- ~"§ 91 {l_ Al i>'J Ell 611,,',7 -'tl.5=./-.d ~ ~ %~ ( 700) -2_ ;(110, 7ll 0 1 ..§.91 \}-2_ %~ (200 )4 {l ~-"6"} .:i1., all ~ ~ 1?'1, -'6-4;'­

(700) 2. ~cl:;,l.cl-E(200)4 {l:°',"6"}.:il, 't!--=tltl i:J1;<1l -'g-4;'- 711°]..§.~ .:Q';:: =◊°i'fl7l~ qti} 0 l661l tl]%H WF7} :.:q-q_ 
0 ]2.1tl :.:q--2_ WF7} J:ill5°.---'tl7] ?-j--§-611 %cl"6"}tj-. 

[0121] i".- ~"§ 91 :;,)_ Al i>'J Ell 611 _l-,7 ~ o/ _§_ i;fil.5<.l ';:: uJl y cl ;::;_ ~(300) 91 7i:l 11M A1l -=g-.!8_ q. uj-2}A7 u]]Y i:.c] ;::;_ ~91 611 Al, all 

~ ~ 1?1 , 9.J 1\'- 7i:l 711 ;'} 1f-~ .3j .Q_5°.- i:J1 "'11 .!8 711° l ..§. , all ~ ~ 1?1 , 1f-~ ?-j .Q_..5°.. i:J1 _:;(41 -'[l. "2' 4;'- 711 ° l ..§. ~ ±. W tl cJ- . i:J1 

_:;(-11 %~, all ~ ~ 1?'l. "2'4;'- -2_ uJ]Y cl ;::;_ ~ (300) 91 uJlY 2~ ¾( 50, 51) l-} 0 loJl ~;;(I) "6"}-"'l '2J-';:: c}. 
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001 

OOl 
Oll 
OOl 
Oll 

-~: r t;J :::~~~ 

1;:1 _?i_~" 

• -b 15 [.,;,. lo 20 R'. ~ f& ~ r-i [.,;,. ff"' f-.y [.,;,. lo llo 

{;::~_g, E-"[ci kb-bRl t-3.-½2oibffi_ if -;; &ti't IB- '~[¥-' 'cf2tlY -wfo-b loi"'<;>..{Y-½lk IB- fbl-fa lofz¾ ~:ti l¥-'-& 15 

k=i '-f,'t_[z:i-'?-P£l'L 'E{-'?-[zc[L 'E{-'?-[Y:':L ~ tY~ -t"2[Y r<>!bffi- if 15%Pz: lbfbl-fa[yp -wfo-b ; [bp -wlki't· [L19.- [6z:!O] 

·-b-w 10[!?[0% ~R-' ~_-ro l"-l.<?-lr:1ro ~R-' ~r:s--wU-:c 20R.' ~i-'?-1~:n: ~fy~ P£lo~ ro 

lo ft ro f[3_ f.g. ~ :ti tY ~ ro% fti. [y [L 15-F,'<: ~ {Lb% b [5 lo fz[zc lto F6-if {Lb% '; %{Y lob% fz ~ [In ~ lb p ~ 

fbJ_fa ~:f'.l tY~ -Wtz~ lo%fti.[y[L if .t=].[6 ~ ~ ~R-° ~[& ~ ~tl-'?-~ 2oii.-t0R -Wfot=J. ;[bffi_ if '"=i12t-:l[& 

bl:s[zc[L llt'.{-'?-lk./Y [lo!rn¾ [L./Y 'tif-2r ·ti-wfbp ~fbl-fa[y'fy {9.fz~ lofbffi- if ;[bp -wlldt· [L19.- [LZIO] 

• -b cf ~ ~ ff3. B-- ~ "=i -u: ~ lf-,::: tb 3 lo llt'. 

~_g. ** 'f,'i~ ~lro '[l-c=lb 3[o[li ** k[to31E lolti& lo~~ [:2r't[[u 'llo¾[ln [L-f6 [z:[5[-'?.·t°!=l ty[!?lo lb(O 

c;;)rf-2ii lorw [:2r't[[u ;cooz)Iolf-;i.ii ::if.!, [ot[l (OOS)~~ [:2r't[[u ·-µ15.,'?c-[pL [!?¾ ~(09)l¥-'l[23 tfu~ ~½lo 

~-l,i% lo3-JE lolti& ~:ti ti't-½ lo(OOS)~~ [:2r't[[u t,o{-'?-%{Y ~fbl-fa[yp lofbffi- if ~(OOl)3[o[[i [f-,:::[b ** 

'kblo ·-µ15fz-w 2o(OTZ 'OOZ)ff3.7 ~ llo'.:slbw lo(OOS)~~ [:2r1t[lu ~(09)[¥-'U23 A '± f'yf.g. lo(Ot;;SJ1w 

l:2r1tltu ·-µ15[f-,:::lb 20~-§. f,'i~ ~lto ~cooz)R,{2 :::itt- f-ylfoltt& lo3-JE coos)~~ l:2r1tltu 'Er:s-¾lf-:c 20P2 

** lto~~ (OOS)~~ [:2r't[[u ·;ti.i.0R 3[olli lrc=lb l9Pz:*½ ~-j:n ltofbl-fa[yp lofbffi- if ·-µ{9.[Y:':L 2oP2'.cf2 

[L ~"=if,'i./Y lo(OOS)l'o{?;, [2r1t[[u ~{-'?-1~:n: ~(Ot;;S)[Fy [:2r't[[u lo[LZT ~-U: ~~[,:::- tz~ [totfl (Ot;;)Lt2ii ~g :':L [>;t::lO] 

• -b 15 1'z ~ 2 

oPz:[L°R [!?¾ ~(.OOl)3[olli ~_g. 'f,'i~ ~lto 3[o[[i fY:':L°R *-Jr lto'.:sfo ~lo ~31E 15[:2* lo(OOZ)R,[f;i.{t 

:::i[<S E[5f'yfa 2of.2-i°!=l tz~ lto~[c= tz~ (Ot;;)R½L A ~(09)[¥-'l[23 A 'k{2-!:n ·-µ{9.[-'?.i.0!=1. ~(R,{2 :::i[<S ~ 

:ti)R,[f;i.ii :::i[t- 'llo¾[ln lL{-'?-t:i.~ [.,;,.¾ ~(OOZ)R,[f;i.ii :::iro ;~[,:'. tz~ (Ot;;)R½r A ·tiT}:[y:::f{z ~{-'?-½ ]l! 

rc,R,[f;i.ii :::i[<S ~:ti/]'h R,{2 :::i[<S ~{-'?-[Z'E ltot17- (OOS)~~ t2r1t[[u lto¾ltn [Ltl7-{3ti ~i~t'L ~tz ;¥,. lli{-'?-lz 

-1%{R '~(OOl)3[o[[i ~E':. [f-,:::[b l9Pz:*-½ 'f,'i~ ~lro '3[o[[i fY:':L°R ll-c=lb l9Pz:*½ lto['Llto ~:ti ti't-½ lo(OOS) 

~~ l:2r1tllu 'f-.y{2-j:n ·-µ15-&[f:c [.,;,.¾ ~(09)[¥-'{F;t3 tfu~ ~½lo ~ltt& ~:ti~~ rc,(OOS)~~ l:2r1tllu t,o{-'?-% 

-[y ~fbl-fa[yp lofbffi- it- ~(.OOL 'OOL)3[olli ll-c=lb ** '[lo~-b r ·-µ15f'z{?. 2o(OTZ 'OOZ)ff§.7 ~ ~f-2¾ 

~COOS)~~ [:2r't[[u ~C09)[¥-'IB;3 faA lo-1.vlo ti{-'?-'± {9.f'yfa ~(Ot;;S)[Fy [:2r't[[u ·-µ{9.[f-,:::[b 20(.00l 'OOL) 
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