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1. -fqi~~~tt~ITT*Llm1J1! ,filtr1i: 
m~-~MR,~~MR~re-~f-*~~*Klli~~~~~-l'r,J-~~/~~~ 

1iE , A* i~t~ !ff!R ?L fil1r§-*-f1Jitl ~ , A jgi~ * ~ ~ -$ 5J\. : 

1~~i~*-11Jitl~l'r,J-_t.$; ~,& 

Jtt ff-ti~Ll *Ll li\l,). rm~ p~ ~ t~fff!R ,IL * ITT. f-t :rm 0 
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ti#~~ 
[ooo 1 J *'it.~~ iiffi fftlt& Ez. ¥ ~ 1* ~]'[. 1¥1 tum: 1I1t , H ~ JJ'l ~ -=r * rvZ ¥ ~ ~ ~]'[ 011~ ,8 
(contact) 1¥J1fYto 

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

[ 0002] ¥~1*I~ 2~filAM*tt#tuf¥-=µ ,8 ~m)J(~r%'J lfl~J'[.1t: & , £1%'J 1¥Jtti'f~;,fo!}! 
f~ 1¥1 J=vZ:;$: o 1=E~JVGE:!! J1!:tt (IC) fil11.tt;f¥ q=t, :c}Ji'f~1t: & (-'¥l1ir~ J=, 005f9'1¥J 1i~~HJJc~J im#lhl! 
~ JLfPJR. ~ (1fffltum:tut¥PT ~ {i:rJ~l¥J!l'uJ,JG1tf:mtt~) ~~ rmt\'&n□ oi3:lrr1%1~1ts<Jtttiim# 
pJ 1~ r%'J ± F ~j: ~ ;,fo ~ f ~ ffl ~)VG* 0 ~ ff 1=Ei't t4 lO tum: 15 00 2 Ilx 1i T * M , fB 7G i'~ ~ f 00 (~□ 
f 00 tm,j: a1 ~ff) mt ~l (~□ fijtt: :f:m ,j: a11* ff) ~H s<J tt1~ f,t. t~ ~Jl1f ~6r1i1 tt 1¥1 o ~ fftl * i£ , 
i3:~~~1t~*TPTfflr~~~ff~~~~~5G#l¥JOO~o~~,1=Ei3:~~~~~1¥J~~ 
~ ~ ¥g PT j'f~ ::FfLl :rfhl;ll[u} ;t§ E 1¥1 t~if E:!! pJi (junction resistance) , fil rm~ f~ a1 ~ff s<J :ff~ 
~&o 
[0003J ftt!fvt;,it21Btr~t±:I ~:R:~ii3:-,8 o~q=i, im#i~~~liit1!n%fvZ1=Es1~ffs<JWlt&/ 
iffiiUR~1iElOfflEl't<J ~ ~~ta¥g (~D~t&/iiltlkt~,8) z.JsJ ~pif~t~'E!~Jli oim#, 1=E%J=vZ_tj£ 
~~li11.~ ,& zmr-~1Afrtm 1l1Jc tut¥ c~□ ~ &-,,t--t!.k~u tut¥) 0 !nrt tmm1Jt tut¥~ tu til!~ ~ 
::F rm~ 1¥1 ~ ffi tm I ~:¥:IL C fftl ~□~ it tm) , fB El3 Tffi il 1Jt tu ;fj 1¥1 ~ IPJ tt ~ 1iE , tm 1l1Jt tu ;fi tt~):iJ j'f~ 

x,t tlfil mx 1tt: 5¥□ ~ ¥gm: nX: -®;J'Jnt)F o tlfil mx 1tt: lo ta tiJ c~□ fsJ ~I,&,,& fsJ 1r Efl. ,&~) 1¥11Jn $ PI i'f~ 
x. !t!f 1!£ 1=EtBlr t&lOiJ! tR/ i,m tRt~ ,8 z l'sJ % J=vZ11H~ , i3: PT i'f~ ~ I ~* ;fqi fJ:iJ ~, fftl ~□ 'f:R IEi o ~ ~, % J=vZ 
~~ff ~tR/ i,m1& 1~ ,81¥1 f~ 1rtt# 3f ::F ¾~4-Jdi ,ii o 

~lli.llAJ~ 
[ 0004] *'it.~~ iiffi vLl fil 1t- ;fqi ¥ ~ 1*~]'[. 1¥1 tum: 1f 1t 'filtt: % JVGt~foEI! :JL '1~ fom :JL ~ WGH 
fvZ r 1r Efl. ,& q=i ill t±:1 ¥ ~ ~~]'[ 1¥1 ~ 1& I lffi 11k ~ 1iE , ~ q=i t~iff!I! :JL fil tt ffi - t~ m , ~ 791r E:!! ,& -
fw n\. = 1*~ ffi -tum 1¥1 _t fw = ~ Ezfil frt!.k~u tut¥J.A rm~~ 1~iom :JL * 1¥1 ~ 11. tm 0 

[ooo5J :;;t;:'iz:.aA ~iiffivLlvT-filtt-;frp¥~1*~HB1 tLlm:1f1t, filtt: %fvZtBlrtR:li~, filtttBlrtR 
;,fO y{} ~ tBJr tR 1¥1 f])!U m~ f $1¥1 fs] Pi,& : r 4~ ili:tffi tR ti~ )tt% n)G~ 1& /i,m 1& ~1iE : r tBlr tlltfi ~;,fo ~ 
1&/ iffi 11k ~1iE _t % J=vZ 1r Efl. ,& : r1r E:!! ,& q=i % J=vZ t~iff!I! :JL , ~ ill t±:1 iJ! 1&/ iffi tR~1iE , ~ q=i t~foEI! fL fil 
MimttOO~,&Ez.JrEf!.,&1¥J-$~%J=vZl¥Jffi-OOm:~~ffi-OOm1¥J_t$;~RJtt1T~~~ 
t¥JA rm~~ 1~ioEI! IL * 1¥1 ~ 11. tm 0 

[ooo6J :;;t;:'iz:.~~iiffivLll))\filtt-¥~1*~H, filtt: ~E:!!tt•, 1irr~;t,&_t: tB!rt&:li~, ffi-~ 
~E:!!tt•~ili:rffi-rum1¥J~E:!!tt•:~Ez.JrE:!!,&,ill~~E:!!tt•1¥Jffi=rum~ili:r!t!fEfl. 
tt•.ffi=rum~ffi-OOmffl~=~*m~ffi=rum1¥11rE:!!,&1¥J~&-_tfwfilM$~•A 
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[0007] ~ r~~Wcirm ~ ~pft 00 i$5£:;$:R ll}Hf{j ~JM vtl O S1±~ 1¥1 ¾, 1:&1!is1=Elt:WITTtJFrtEf~J[ 
¥!, ~tifiW1iEJt*~~~l:t VUlF tl::\_§jx_ffl ~ i5l~ VUlF 0-~ _t, PT(Jt{f~:l:ih:JJ!x:AEPG~ /jYjr,{tf:81 
R'J, ~m~:lt!!*:EJU±:l:;$:R~ITTWfiEo 
[ ooo8J 00 1 ¾tLH!is :;$: R ~ - ~ JM vtl 1F ti::\ MP¼~~ 1$3&j'[1f1! 1¥11JiU¥ 00 o 
[0009] 00 2A, 2B, 2C, 2D, 2E, 2F, 2G, 2H;flJ2I¾ttztJis-®~JMVU, Jmntz□ 001Jifr7FEf{j 1fi!tU 
:@, T ~ ;fqi tLJmp)r ~AA fa] l¥J 7F vtl tt ~ ~ {$9&1'[ tfU 00 00 0 

[0010J Pit00tJFici5l~: 
[0011] 102,104,106,108,110,112,114,116, 118~;;!v~ 

[0012] 200~~~{$9&1'[ 

[0013] 202~~t&. 

[0014] 204~STIW1iE 

[0015J 206~ ±ih IX 
[0016] 2os~t~~PJt 
[oo17J 212~mt&1r~W1iE 
[0018] 214~fflt& 

[0019J 216~ffli'&l'aJ Plltm 
[0020] 216' ,224' ,226C~ J:.:m 
[0021J 22o~Jmmtx 
[0022J 222~~1&/tiJt&WfiE 
[0023] 222T~ Im* 00 
[0024] 224~1r~~ 

[0025J 226~1~iff!.l!:YL 
[0026] 226S~'(IJ!ij~ 

[0021J 227 ~f.i:AtLlfi 
[0028J 23o~m~~mtLlf¥ 
[0029] 232~~~iE1,r.4tzl (t~iff!.I!) ~ 
[0030] 234~~,r&/f,mt,bt}~,8 
[0031] e~ A~t:m 

~ 1* ~ Mff if~ 
[0032J ~ r 0Hit$:;r-~ 1¥J~JM1f1!EPG¾iYtl~*~ff JiJr1~1~1¥Jtjf-1¥J1¥J :;r-~wfiE, ~ -rm 
J£A1$!¥J~#H~*~l¥J~JM~~~it*R~o§~~®~JMm&m~m1F,H:;f~~~ 
Plzk*Ra}j 1¥JffilE o fltltz□, i=EiR.~ ~9='t~fUffi-WfiEMP¼rffi=wfilzJ:., ~filttffi-WfiE 
~ffi=wfil¾H~~Ml¥J~JMm,~*ilifilm-=rffi-wfil~ffi=wfilzOO~*~~~wfil 
1¥J~JM1Jtl, l}J\!!P, ffi-WfiE~ffi=WfiEJF~FH1~1~fH!l!o~:Y'~, f=E:;f ~ ~JMfltl 9=' PT(J~fiffl11!1[ 
1¥JtJF~EPGtJF1F, ~® 11!1[ fx.79 Tfifj J'j'lm~:lt!!#~it:;$:R~, :;f1~*JiJrWi~l¥J:;f ~ ~JMiYtlHIEPG 
fa¥JzfaJ~Wkl¥1** o 
[ 0033 J ~ y'~ , ~ * PT (J~ m iu ~ ~ ra:1 :t§ * m iPJ , vu ti□ "1=E • • • r 1f" , "r 1f" , "ti f~ i¥J,, , "-1:. 
1f", "t1~ 1¥1" H~1g{l¥J fflw'J, ~ ®~faJ t§*ffli-r¥J79 T 1J!rfflit001F9='--i' .. (®) jr.{tf:EPGWfil 
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~ yj - ~ (®) 5L 1tt: E!.!Z W1iEzJs] a<J * * , i! ® ~ rsJ t§ * ffl lP) Et!S 11 ffl q=i E!.IZ~fp:p ITT *HITT 7G 
~1J1iL ~1,UftOO q=i JiJTMi5£ITT1J1iL §*j'[~~IPJ7G~1J{vst (nfE~90&!!.IZA1ih1J1iL), !J!LlA 

q=im~fflITT~OOffl*%~lPl*~*~IPJJ§ITT1J~*Mffo 
[0034J :;$:RS}j t~1i¾ TPT frc. r _tJ£['nJ ~ITT ¥~1**HtLlm1Jr!s<J-®~JJil!VU o:;$:RS}j ITT­
JJ:e ~ :MI! vu t¾ ~ T % PX 1i ir ~ ~. 1--t tm ¥ ~ ·~ (CO mp 1 em en tar y met a 1 - 0 Xi de -
semiconductor ,CMOS) si1*trITT~tlk/lmtlktl,8 ITT1Jr!, A q=i frWc%mz~tlk/iffil&t~,8 B<Jt~ 
fffEl!:fL1mUfil:itt1T1i* o Jl1**i,£, i!5frfiti~tLlfi¾fr1])1Ufilt§@ITT _tm (upper corner) ~IPJ :f'f 
tt:lt!!:itt:ff o IE!.IftPT ~ ~&t~ti~11JJUfilITTti~Ll~&, ep t~1Ji::imti~Ll$ (etch resistivity) ot~ 
W-®~JJil!~,~~ITTm~~*~®rrufilffe~w#fr~MRq::i%mz~~@~~ 
(s i 1 i Ci de) ~ Z..lru Jifr1t ffl ITT-'i" E!.lZ $ ~ti~Ll tLl;fi (~□ _tj£ ffi rn~ tLl;fi) 0 !lt:$7r '* R l3}j ~:MI! 
vu i¥J 1Jrt 7G rm ~1::mztm:>1r a<J ta~ E!.IZJL 1tt:, 1i1~ i! ® 1Jr:t fJ~ iiJ$xtii!if it iLl:EYl~ a<J cMos ium1i 
*q=t 0 
[0035] 001 ¾t~tlr5:;$:R S}j-~Jm!VU~t±:1 %PX¥~f$*]'[200l¥J1Jr! l001¥JmU¥00 0 :@U±~ 
1¥1¾, 1Jr:t1001:sz.¾-~vu-=r-, Jt7Gfflrr~tLl:;$:Rl3}j o PT ~fr1Jr:t1ooz..1ru ,z..q=i 5f□ z..J§:t¾fi¾ 
191 :>7r ITT ~ft '* H PT~~ tlr5 pft ti::i ~ :MI! vu*~~ '1f1 ~ E!.IZ~ Z9J JiJTMi 5£ !¥]-®~ft O ~ ID Weit~ 
2A-2 I 00 m 5£1Jrt 100' i! ® ifU 00 00 ~ t±:1 T fr~ ;,fqi tu :@p)I' ~ l¥J ¥ ~ 1$*]'[200ITT-i'f1Ht 0 
[0036] r-®~ifffiVUq=t, #-~1**H200fil;J:r§-~E!.IZ$~:1:m:}~@si1$tf (field effect 
transistors ,FETs) o!lt:>7r, !n1't¥-B'1**H200¾~~n~TIDFET~~, fr-Jl:h~Jm!VU q=t, Ji)r 
03fITT1Jr!lOOpJ~ fflrtLlm tlFETta~, VU~□ i!i:itFET (FinFET) ta~ o 
[0037] t~tfr5-®~Jm!VU. 1Jr!lOO¾JA1¾1i¾¥~~£t/z202 (002A) B<J~ft102;rf~3 o~D002A 
l¥J1T-1YUt!:~JJil!VUJiJT1T-, ¥~f$*j'[2oofil;J=r§#-~f$£t&.2020 fr-®~JJil!vU q=i, #--B'1*£tfo. 
202filt!Stto!!.IZ~, ¥-B'1*£tfo.202filt!Stl ,liii!!.IZAB~§l¥J#-~1$;t,j;JG/., vtl~□- nn~Htit 
tmtJ;JG/. ofr-®A{fil~Jm!VU q=t, ¥-B'f$£tfo.202PT ~ filt!S fflrwtt~§1i*%~fflr!Wi ~ 13{) 

17']:1:![}t~;t,jflj.~ (buried dielectric material layer) ,VU~□w#;ftn-'t~-=f1J1LA@si!Wi 
~r! (separation by implanted oxygen, SIMOX) ITTvt7IC fr-®A{te.~:MI!WU q=t, ¥-B'f*£ 
tfo.202PT~¾t~~f{*_t#--B'f$, Wtl~□t~~~{*_t@ (silicon on insulator,SOI) o 
[003sJ ft n ffl ri,£ l3}j l¥J ~5frfivtl-=f, ¥~f**j'[2oofil1r§Afte.JL 1tt: E!.IZWfil o fr-®~JJil!vtl 
q=t, fr¥~1$£t,&202q=t %PX~~ ~Wfil, ~□ ~1rfil~r1Jtl"l!Wi ~(shallow trench isolation, 
STI) W1if2Q4, Jf HJE)(._±i}J[>{ (Q.\Z#--B'f*IX) 206oSTIW1if2Q4~~ ~Jffil~_±Z9)[>{206ofr­

~VLJ-=f q=t, ¥-B'f$£t,&2021¥JJ.m*ffi 5f□ STIW1iE2041¥JluL~ffipJ ~ID' :@PX~~ 1¥JJ.m*ffi O fr 
yj-'i"vtl-=f q=i, _1_5£¥~1*£tffi.2021¥J lm*ffi i□STIW1iE2041¥J J.m*ffi7G~TIIT, m~ - tlta 
~.~□ii:itFET(FinFET)~~o 

[oo39J fr-®~JJil!vtlq=i, srrw1iE2041¥J%PXfil1i = %PX~H □ s<Jfi~P1t1l, fflrJEx.srrw 
1iEl¥J IX~; wttfi~P!ttll¥J:rf D ti~Ll#--B'1$£tfo.202, ~fr#-~1*£tfo.202q=t%PXY1Jtl"I: vUR¥ 
&-;,fqiJt~tJ-t4~t1Dt~11Jffl; #:itt1T1-t$1JL~1J!!Ijt (chemical mechanical polishing, 
CMP) tLlfio 1tn-7T-VU, STIWfil2041¥J~&fr~"l50nm5f□ ~{]500nmZ..fsJ O ~Jlf**i,£' fl~Pltml¥J 
%PXfiltr§vU9'1i~P!ttl~; ~::Yt~LltLlfifrfi~P!ttl_t%~00~1-tl¥Jmti~ (resist layer);# 
ft ffl 00 ~1-t ITT m ti~ft nti~LlP!ttl' ti~Ll~ P!ttl~ 01r mttt f41¥J VLt9'kf fil t!S~ -'t 1-t r1Jtl , rt 
J§wtt1-t$~t§VLt9' (chemical vapor deposition,CVD) tLlfi, ~fr~tJ.f4~□-'t1-tlitl1E 
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11Jtl o?±~'l'"fftlf q:i, J:tlrtJU'E11Jft13{JCVDtUf-!1H~1t5r,§J*&~{§bf'f*CVD (high density 
p 1 asma CVD , HDP-CVD) 0 tE ~ Jl:b ~ Jrffi fftl q:i , STI *fil 204 ITT% JJx/eHi tE 1-t $:tJLt1fitrM:3'tz.J§ ~ ~* 
EJt!¾H~ 0 tE yj ~ ~ m!1 fftl q:i , liJt! ¾ft~ fil t5 EB m ¥t 1-t% ,ox; 13{]. it lifil to EB CVDtU fi ft¥\. 1-t lifil _t 
% ,ox; ITT ffl. it li o 
[0040] tE002Aq=i, ±Z9J!X2O6~i&:it Y%nxFET, fftliz□p~FET (pFET) QJGn~FET (nFET) oft~ 
Jl:b ~ Jrffi fftl q=i , pJ Y ft± i}J [X 2 06 q=i % ,6x; ti~ p)t 2 08 o ft~ J1:b ~ Jrffi fftl q=i , ti~ p)t 208 fil t5 '.7t ~ ft 
~%,%,ox;pFETITT :±i}J !X2O6q:i ITTn~ti ~, fftl!zoii~ (P) bt/E!JGli$ (As) o PTY:ifil:ttit~ITTti*tLlfi, 
fftlizo_¥J>~,t-{§bf¥±AtLlfi, t?::U:jiitt~filITT:ff D ~%,n~ti~ ~ AiLln~p)t2O8q:i o tE~Jl:b:1t~ 
fftlf' q:i, ti~p)t2O8filt57J"-~tE~%,%nxnFETB{J ±Z9JIX2O6q:i ITTP~ti~, fftlizD1iJffl (B) o PT Yifil:tt 
it~ITTti~tLlfi, fftlizo_¥J>~,t-{§bff±AtLlfi, t?::tljiltt~filITT:ff □ ~%,p~ti ~ ~ AfUp~pJt 
2O8q=i oSTI*1iE2O4]!!Jl~P~JE1i ~_¥JiJrWc:±i}J IX ITTJ}J(J~ otE::zjs:7FfJtlq=i, tE±M!X2O6q=!%JvZ 
ti*rJt2O8oft~,t-1Jtlf'q:i ,ti~lm=2O8tl1rA~tlz2O2ITTn~E!JGP~ti~ITTt§mti**&PT7Jg"J 
1016 _¥ 1018 cm-3 fa] o tE yj ~ fftl f' q:i , ti~ rJt 2O8PT Y Jl~ g{J o. 511m_¥ 21-1m sq l3tH!L 
[0041] t~tfr5:3-;frfi~JJlli fftl, 1Jl!~it_¥~fF1O6, ;tt q:i tE¥~1*~tft2O2B{JluL~ 00 _t%nx;ffl 
tl>t:f:tt~21O (002B) 0 :tz□ OO 2B JifrlF '?±±MIX 2O6q=i %nxfflt&:1:tt~21O oll:l::IJr, tE~®~JJllifftl q:i' 
m12>t:tt~2101irrJ£x. r:±iJJ rz:2O6 q:i ITT:ifilmrx22oz._t, #~z~l'lx11t o §~ftAAraJ t§m 
S{JFET:ff JaS1 ,:ifil:i]![X22OfF7'J~~jjt~1£0 
[0042] ft~@~ tflli fftl q:i , ffltl>til~21 Ofilt5i&i'i tE¥ ~1$~1ft2O2_tITT ffltkfr Et!. *1iE212 
toi&:i'i tEffltl>t1rEt!. *1iE212_taq tJlJH&214o ¥~1**i'i2OOPT iffil;f:5,&:j'[ ttfflt&Jt~21O13q f!JW 

~_t ITTffltl>t l'aJ ~li!J216 o 
[ 0043 J £ Jl 1* *i~ , mt& 1r ~ *1iE 212fil 1i m :t2>t 1r Et!, tt *4 , :tz□ • 1-t liE!JGJl~ti r,§J 1r Et!, ffi ~ 
ITTit~1rEt!.tt;f4 (r,§J1rEt!. ffi~1rEt!.tt3¥4, high-k dielectric material) ot~ffl~®lF~ft 
~ in!11Jtl , mt& 1r Et!, *1iE 212 PT Y fil 1i ~ m Y _t 1r Et!, tt 3¥4 m 0 fftl :tz□ , m :tl>t 1r Et!, *1iE 212 PT Y fil 1i 
m raJ 1r Et!. m , fftl :tz□ ¥t f-t ttt, Y ht~ oo m _t ITT r,§J fr Et!. ffi ~1r Et!. tt ;fl!-mo 
[ 0044 J ffl tl>t 214 fil ti~ Et!. tt 3¥4 fil , fftl :tz□ ti*$ a1 li , ~ ~ , ~~it~, ~ ~ li 1-t li!l E!JG :1t iii 
it 0 ft~®~ tflli 'fJtl q:i , mt& 214 fil 1i ~ m Y _t ~ ~ tt *4 m 0 fftl :tz□ , m :tl>t 214 fil 1i ft m 12>t fr Et!,* 
1iE212 _t ITT A~~ 3 J}J ill~ ITT*~~ Et!, m ' y R ,&:j'[ fr*~~ Et!, m _t ITT*=~~ m Oft~ ,t­
fftl f' q=l, §%JvZpFET*j'[S1, *~~Et!.fil~p~J}Jpj§~~~filop~J}Jpj§~~~filITTfftlf'filt5 
ffl.f-ttELbt/E!JGffi.f-tt}co T ¥J~fftlf'q=l, §%nxnFET*j'[S1, *~~~fil7'Jn~J}JPJ§J1~~filon 
~:rtJillJ1~~filITTfftlf'filtitJcbt/E!JGti3 o*=~Et!.filfiltitg, ~- tritJ ,ti*$~li$G:1ttiiit o 
[ 0045] ifil:tt filt5 ~ trfiVLlR tLlfi to 00 ~1-t ITT :ttfi % nxffl t&Yi ~210 0 tE ~ ~ JJlli fftl q:i , tE ¥ ~ 
W~t&2O2_t%nx;~OO fil o~ 00 filPT Y filt5 EB ~§tt~, fftliz□~ f' filVLt9' (atomic layer 
deposi tion,ALD) ,m¥t{-t$G~IJr~-*¥l.¥l.f-t (UV-Ozone Oxidation) Jifr%nxITT¥litlio~ 
oo filITT w&PT Y/J,r 10A"IBl!J§, ft~®~nm:'fJtl q:i, tE~ oo m_t%,ox; r,§JfrEt!, ffiJ1frEt!.tt;f4 
fil o r,§JfrEt!. 1tJ11rEt!.FAfilt51r~ ffi~r,§Jrm¥t1-tli (g"J3. 9) ITT1r~tt;¥4o EBit~sq tLlfi, :tz□ 
EB ALDQJG;tt,fm it~ ITT Vt*% ,ox; r,§J 1r Et!, ffi J11r ~ tt 3¥4 m 0 ;tt fm % ,ox; r,§J 1r ~ 1t ~fr~ tt ;f4 m ITT 
1Jf!filt5~~~:fJLf-t$~fflVLt9' (metal organic chemical vapor deposi tion,MOCVD), 
li!Jfli!.~l§VL;f9' (Physical vapor deposi tion,PVD) ,~IJrt~-j!¥(¥(f-tE!JG5tf'5R~a1 
(molecular beam epitaxy, MBE) o f~~iit!1 fftlq=i, r,§J frEt!.1t~1r~tt*4filt5HfO20E!JG~, r,§J 
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*~~~*~MMmfilm~~m~~,~~li~~~A~~~-~~o~OOm®~*~~ 

J51: * ~ 1J*4 m~ PXfflt1iz * ~ m 0 

[0046] ft~®~JJffi:fJtlq:i, ffltliz214filtJS$a1litJ*4 o:imtt:tzocvosq tUmvt~, YttfflH&*~ 
m _t.% PX$ a1 am o tE ~ fJtl f q:i , :imtt :tz□ PVDITT tUmvz*, PT Y ft~ 1r ~ ~ ~ * ~ 1M*4 m ;fa 
$a1limz.JsJ%PX~m (capping layer) otE~®f7tlfq:i ,~FAPTYfiltJSm1-ttJc (TiN) ,m~ 
tEl (T aN) ~ A t£Lir o ~FA PT~~~~$~ J)Jj'j~ , fJtl :ti□ 1lff51:~£l ~ , ts~U {~ 11:&/~ 1j!Hft o 
[0047J ftVL:t9'ffl t& * ~ m Jf□ $ a1lim zJ§ , tE~t1z2O2_t% PX~ mtflfr rliz:1:t~tq-*4 mo 00 ~ 
1-tffl tliz:ti ~f,J *4 my% PX ffl l& :l:t~21O 0 00 ~ 1-tffl rliz:l:t ~21 Ofil t!S jt ~Ll tu,flf ;f□ ts~Ll 0 jt ~Ll tu 
ti% PX oo ~ 1-t ITT m ts FA 0 tE ~ ¥tl f q:i , Jt ~u tu ti fil tivt ts 1* m , !iJzi~ i~ , 111 Jt, 111 Jt J§ i~ i~ 
(post-exposure baking, PEB) , _,n\JfJ;f□iiJl.!~~ a ft J§:imttftffl 00 ~1-ts{];j'J[tsmft 1gts~Llttlt 
m, :imtt ts~u Yoo ~f-tffl 1&:1:t~1J *4 FA 0 ts~u tu ti PT Y filti _¥ & ~~ts~u ff~ 0 ¥tl :ti□ , PT mfi 
fflA~-::ffPJ~~~ITT$~~~ff~Y~~fflmITTffll&:ti~ttMmo 
[ 004s J ft A 1m ~ nffi: 17tl q:i , ill PT Y ft m iiJl.! 1tt~ ft 1g ts~u * t~ Y oo ~ 1-tm t1iz :1:1 ~1J *4 m 0 uJl.! 
tt mPT filtim 1-t a, m •~a , • 1-t a, A1te.ir:lf1 ITT 1J *4 ~ A t£Lir O ttffl t1iz:1:t~1J *4 fil _t m 
t9'iiJl.!1i!t t~m 0 :imttJt~u tutlf tE uJl.!1i!tffifil _t* PX oo ~~ ITT mtsm 0 ~ J§ , t~ El3 oo ~1-t ITT m tsm 
ITT* □ ~~1i!tffi*fr~~.~rriJ%PXOO~~ITT~1i!tffiozJ§PTYftfflir:lf1ITT~~*~OO~ 
1-tITTmtsm, 1Jtl:tzoiM3F1J ~ (wet stripping) glt~~ff*jR~ (plasma etching) o 
[ 0049] ~ ti tMl~ 00 2B, tJlfr tliz ['s] ~~ tm216fil t!S * ~ f,J *4 * H PT y A~_¥&~ m Blfil Oft~ llli 
~ Jnfi fJtl q:i , ffl t& ['s] ~ tm216PT Y filtJS. ~li, m ~li, •m ~ li, AB ir:lf1ITT * ~;f-J*4 gltA t£l 
ir O :UHttm:¥9' Jf□ * fPJ :ff ttts~u <:tz□ -=rts~u) * PXffl t1iz rsJ ~~ tm 216 0 

[0050] ttum~®~JnfifJU, 7J¥~~tinHf fLl~f-'f::1O6, Aq:itE¥~1*~tffe.2O2zq:i'5}JiU%PX 
iJJH&n,mt&*fil222 (002C) 0 ft~®~JnfifJU q:i, :imttft¥-B'1*~1ffe.2O2Zq=! %PXif§mITT [_ll]ffl, 
*rm% PX~ tlizliffi tliz * 1iE 2 2 2 , ft J§ {I}± tE: tJ! tR / tR {1: * 1iE , l2J-. :l:j; ft if§ m ITT [_lJ] ti , !ft~~ r Mi J§ 

*~ff wtmra'i ~oft~® ~nffi: 170 q:i , :imtt fil tJSts~Ll ITT ~ft , ft± i}J IX~ 11417'] ITT¥ -B' 1*~tR 
2O2q:i %PX~~g1t$'i'[_ll]rt221 oft~®~JJffi:fJuq:i, PT Y ftffl:tzoiM C&/g1t-=r) ts~LltUflf, :izttl 
:It!! ts~Ll~t/z2O2 ITT ;f-J*4, y % PX [_lJ] fi'lf 221 0 *~ff f ~,fqi ~ Jnfi fJtl q:i , ffltR:l:t~2 l O' ffl t& ['s] ~ tm 
21612)-,&STI 2O4~ [Pl fflftts~LliiJl.!1i!tr~, ;;._ mJftif§mITTfflt&!X~Jf□r,mtRIX~ q:i %PX[_ll]ffl221 0 

tE~®fJijf q=!, fffflts~LlJfLl:tz□ IZY#\.1-t:@x (CF4), 12] Ef3 ~~-1-t'm (tetramethylammonium 
hydroxide, TMAH) , ABir:lf1ITTts~LlJfLlgltAt£lirl2J-.%PX[_ll]rl221 oft~®~JJffi:fJLl q:i, %PX[_ll]r1 
221 ITT 'J'i5'Jjt79~{] 200A_¥i"J 800A,, rts~LltUfiJ§, ftfflir:lf1ITT1-t.~® 12J-.*frilt5ttUfi 0 [_ll]rl 
221 y &ffl t1iz :1:1~21 o J:1E£x,n1t, * jjlJ ¾ ~ m t1iz rsJ ~ tm216 ITT ,rr m~~xi 11r o 
[0051J :tzo_tJiJr~, IBHJ§:imttmf9'tUtlf, Y¥-B'f*tJ*4:!:JtJE[_ll]tt221, ;;._ Wtta11*~~ q:i ~ 
~ ± +E: ~ tR/1,mtR *1iE 222 0 ttum _;g_ tqi 7F ~ ·t1:~ JM fJtl , PT y 1±1 irJfl ITT tufi% PX~ t&/ iiHliz*1iE 
2 2 2 ' fJLl :tz□CVD tu ,flf 0 ft~®~ 1t ·t1: ~ JM fJLl q:i , PT 12)-, 1±1 :izttl ·t1: s<J mt9' tu ti% PX~ tJizn,m tliz * 1iE 
222 0 ffl f % PX~lliz/i,m rliz*1iE222 ITT m~ tUflf filtJSll 'A ffl rts~Ll~~5'!# 1tm~¾ ~ :izt 1l ·t1: 
s<J o i& it & iJal !if ½t 1l ·t1: m~ tuflf , Y ft A 79~ a1 ± tE:, ff :fijtE [_lJ] tt2 21 q:i % PX s<J ~ tliz/ 1,mtR * 
fil222filtJS a11*ia~ ITT ¥-B'1*tJ*4 o 
[0052] ~~i~~002C, ~;f&/1,ml&*1iE222B<Jc¥-B'1*tq-*4 PT Y ~~tffe.2O213{] ¥-B'1*tJ*4-::f 
[Pl glt;t§ [Pl 0 fJtl:tz□, ¥-B'f*tJ*4filtJSli' :@x11.ligltli4:i, rm~t/z2O2¾li~tffe.o {=E~®~nffi: fJtl q:i, 
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§ ¥)j tlkllffi tlH~ fiE 2 2 2 s{J ¥ ~ 1*f,1f413 li _ft ~tffi. 2 0 2 73 li ~ tlz S1 , ~ flt/ mHlt ~ fil 22 2 ITT ¥ ~ 
1*;;f-1 f4 Jffi ffi ¾ 1t ti* ITT l2J, % M¥}jflthil tlt ~fiE o 1Ytl ~□ , §ti* pft 208¾p~ ti* pft S1 , ~ t&/ iil 
tlt~fiE222PTl2J,¾n~ti*ITT (epti*~ti~) o~1~:ltl!, §ti*pft208¾n~ti*PJtS1 ,¥}jflt/ 
lffit&~fiE222PTl2J,¾p~ti*ITT (epti*1iJmtimD 0 

[ 0053 J 1:f 1t ~~*ff iu ~ ft 1 os , t~ w * 1rr ~ JnE 1Ytl , a¥~ 1*~ tffi. 2 02 _t ,r; M 1r ~ m 2 2 4 
(00 2D) 0 ~□ 00filr7F '%M1r~fil22412J,qi~)t1W%MT¥-B'i*~t/z202Zq:t /z_ts{J~fiE' 1Ytl 

~OST I ~fiE 204, ;ffiJr :tlt:ti~210 lJz ¥)j t&I 1-ffl t&~ fiE 22 2~ o fr~®~ JnE 1Jtl q:t , % M 1r ~ fil 22412), ~ 
tt 1WJ ~ a !f ,t-¥ -B' 1* ~ it 2 o o q:r ,r; MITT ~ ® JL 11:f: , ~ JI:t 1r ~ m 2 2 4 Jffi ffi tt 1$ 13 m rs:1 1r ~ 
(inter layer dielectric, ILD) fil o pJ 12), EB ~J>~5frpff£1r~ ffiiJI: (1rr~f..J 1 ~3Zl'sJ ITT 1r~ ffi 

iJ1:) ;;f-t t4 ,r; M 1r ~ m 2 24 , 1Ytl ~□ ¥t ft a , r,§17]\. -=F ;;f-t t4 mz A rii it o a~ Jlb ~ JnE 1Ytl q:r , Jffi tt ft m Jiff 
w 1~ ~ *Ll ti' CVD*Ll timt A tiiit-% M 1r ~ m 224 0 Jl:t,rr '1r ~ m 2 24 pJ 12), 'EL t!S ~~ 0 . 0211m~ 0 . l 11m 
s{JPJJjL 
[0054] f~1lr5*5frp~JnE1Ytl, 1:fm~ti:lttff 1Ll~1t 110, Aq=! a1r~FA224q:t %M~,t-mt$'i' 
=t~ 1nm tL 2 26 (00 2 E) 0 jffi ffi ' 73 T * ~ tl5' ITT *Ll ti tl5' JJJIL ]!licit% M =t~ fom tL 2 26 ' 12), K tl:\ ffl m s{J ¥}j t&/ 
iffitlt~fiE222oa~®~JnE1Jtlq:r, EB ~J>~,t-12), ~ITT*LltiwJJl%Mt~fomtL226: a1r~fil224 
s{J J,m * 00 _t % M 00 ~ 11Jije ¾H:l fil ( 00 2D) , A q:r 00 ~ ft. EJe¾H:lFA fil t!S ~ J> ~ '1"-xt@ r *,t-¥}j 
tlt/iffillt~fil222ITT{tritITT:ff D: Jffij-tftfflOO~f,tEJe¾ttlfil1t13ttf:l, :lttff ~J>~,t- C-=r Ez./ 
~ 1M) t!:ll~Ll *Llti ' 12), Jffirl EJe ffi t:lfil ITT :ff D ~ JH1::l'lh t!:ll~Ll 1r ~ m 2 24 ; ~ J> *ff~ ,t-f~ ix *Ll ti 0 

[oo55J t~tfr5~®~JnE1Ytl, 1:f1t~ti:lttff JLl~ft112, Aq:r EB1±A*Llti221ti*t§@=t~fomtL 
226ITTf91Hl.226SITTLffi (top corner) 226C (002F) o£Jli**iJLa~Jlb~JnE1Jtlq:r ,1±A*Llti 
2 2 7 fil t!S ft ffl ~ -=f Ez. I wZ 1J1'il i'± A 1i *Jffi rlt'.i! *Ll i± A *Ll ti 2 2 7 ITT AM m ( e) , @M $ 'i'ti mi 
(1Ytl~D1iM ,fi!JJz/~ffl,) 3f ~1Ll191U~226SITT _tm226cq:r o JdJtmPT l2J, 1rr~~0° ~~f..)45° zfsJ oft 
~ ® ~ JnE 1Ytl q:r , 1± A *Ll ti 2 2 7 ¾ * IPJ * {1: *Ll ti , A q:r ti mi EB ~ ~ / JJQ ~ ~ JJQ ~ ( r}J $ ~~ 1 ~ 
1 OkeV) , 12),JdJtme* IPJ :l'f{1::l'lhnima_tm226CITTTm*OO _to ~D00 2F ?lrJF, ~;frrti ~PT 12), 3f 
~_tfi§226CITTJ,m*OO, 3f gf$ J.,.._tfi§226c~utt (fitl~o~f..)20~30nm) o illll'Jt¾m, 11tAti mir 
1r ~ m 2 24 ITT _t ffi (2 24 ') 0 fr~®~ Jn!1 fltl q:t ' tHA ITT 1i mi pJ 12), ffl ilb 1r ~ m 2 2 4 ITT _t ffi (2 24 ') 
ITT m t!:ll~Ll $ ±I J]Q ' 12), ffe X ~ y ~,t-t!:ll~Ll *Ll ti O ~ Jl:t' _t ffi 2 24 ' pJ fflf~f 4~4t t!:ll~Ll w~ ifr ~ ~ ~ 
1=£}§ ii :lttff t!:ll~Ll *Ll ;fiJl:Ji J's] S11Y-i tr- 0 ~ Jl:t ' ~ !L 12), ~ ~ f,1 llJ.:1:Jt ft =t~ 1nm tL 2 26 rm% Mt~ ,8 (tffi Tl 
i~a J§ OO i1 ii) , JJ!Ll PT l2J, ~ lLl ±1!!:JM~ ~□ =t~ ,8 lo fflr ;t&214z fsJ ITT ~JIJJI~ o a~® Afte.~ JnE 1Ytl q:r , ~□ 
00 2F filr1F, ti mi it PT l2J, 3f ~JLlfsJ ~~4m216, l2J, ftfsJ IWJ!r?0216ITT _tm216' ITTmt!:ll~Ll$-tB±IJJQ o 
[ oo56J t~ 11r5 ~@ ~ JnE fltl , 15}t~ ii :lttff JLl ~ ft 1 14 , A q:r a¥~ 1* ~it200 _t :ltt 1r ~ J> ~ 
'i'tm1i'J13t*Ll;fi230 (002G) 0 a~®~JnEfitlq=r ':ltt1rtmlif~J'c*Ll;fi23012J, ~PiPTff~a191U~226SEz./ 
~ ~ 1&/ lffi t& ~fiE 2 2 2 ITT J,m * 00 2 2 2T _t % MITT* 5frp¥( f,t *m (~□ m ¥( 1t. 4m' ~ ±. ¥( 1t. 4m ~) 0 £ 
Jl 1* *iJl , ~t-¥ ITT tm 1l1Jc *Llti¾ ~ IPJ 't1: ITT *Llti o a~®~ JnE vtl q:r , tm 1l1Jc *Llfi230filtrS: i~¥ 
-B'1*~it200Jj)[it1=£ij~~q:r: Jal9J~~l2J,fij~~i!:ll~Ll~1* (f;tl~D~ (NH3) 5¥0-j\{,tffl, (NF3)) ITT¥~ 
it4m: #i~t!:ll~Ll~f*l:jf*i3t~1* (purge gas, fytl~oii~) ITT1~it1m~JEQ1-:i:Aij~¥ q:r 12),:ffMii!:11 
~Ll*Lllio@t±~ITT ¾ ,i'~W~®~JnEwtl, EB rti**Ll;fi227 COO 2F) 1fzij _tm224' (JJz/~_tm 

216 ') Jl~mJJQITT1At!:ll~Ll$, ?fr 12), =t~mmfL226ITT %1&~fiEpJ 12), jctf£f5F:ffic!if, rmtm1l13t*Ll;fi 
2301JJ~PT l2J, ~i~=t~m!l!fL226q:t ~;t~~ITT~ 00 4ml~'¥il.o 
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[0057] ;ftHfr5-®~iffi11Jtl, 1Jm~iin1:1f iU~fn 16, ;ttq:i ft;f§JS'LB{]Wftlk/tffitlit~fil222 (00 
2H) _t % PX t* JU!Rfil 23 2 0 a - ® ~ iml fltl * , t* JU!R fil 23 2 fil t!S~ ~ li 1-tlm fil O i3:;fqi ~ ~li {t lm fil 
232PT i::,l 83 ~d;--,t-1::,l ~s{JtUl~%PX: ftA~tlit/1'iltlk~fiE222_t%PX~~fil (fltl:tmtt, ~, 
tii, 4!~, ts, t€r, t~, ~- t§, t~~;ttiliit) : **,:k.~~~*l'i2OO1::,lf=E~tlithiJt&~fiE~tEIEITT 
~~FAZ.JaJ:ff~tli{t.&E O ~Jft, ftlfEIE'LITT~tlithiJtlit~fiE222L%PX~~liitlmfil232 0 a 
-@ ~ nw: fltl q:i , ~ ~li1t.lm fil 232Jl~ ~~ 1 ~ ~~ 8nmITT PJ 13£ o a - ®~ nw: fltl q:i , IB1i J§ PT l::,l a~ 
~li1t.1m c:t*i8!R) m232_t%PXrli~m c:tz□~~m11.tmm) 0 

[005sJ tLHfr5-®~JJW:fltl, 1J1*~ii:lttff iU~ft11s, ;tt q:i l::,l ~ ~ 1*,12~1J;JEl/-tJ:1Et*18!RIL226, 
l::,l%PXtE1@s{]~:t&11iJ:tlk:t*,8 ctt•) 234 <002n O ~ ~ :t* ,8i-J*ll-PT l::,l fil11S:tz□~, 4fnl, ffl~;ttili 
it ITT ft tlf ~ ~ 1J )!El/- q:i sq 1:f 1PJ - ;fqi o a - ® ~ M!1 fltl q:i , % PX~ tlklliJ tlk t* ,8 2 34 PT l::,l fil t!S ~ & 
-,t-1::,l ~tU;f¥±15"~: ffl~j>-;fqi_t~~~t*,ei'J)!El/-V,:;fJH*18!RJL226 (:tz□CVD,ALD,MOCVD~): 

**ff f :f:B 1-t tut¥ (:tz□CMP tut¥) l::,l * ~ :iiil V,:;f~ ITT~~ t* ,8 i'J )!Ell- 0 

[0059] a-~JJW:{Jtlq:i, *Ra}j 0:ff T -;fqi~~~*J'iB{Jtum1Ji* ,filt1S%PX-1*iu!RIL, ~ 
mMR~reJ'lPXr-*~FA9='Blli~~~~*j[ITT-~&/tffi&~fil,;ltq=i~mMRfilm 
-ffi-11J!tlm, A79~*~FA-fw7J\.: ti~itffi-11J!tlms{J-_t $: l::,lR.:lttff-ti~ututJV,)dffi* 
~ it t* m!R JL q:i ITT 1A 1-t tm o 
[0060] ft 5j-~ iml fltl 9=' , * R l3}j 0 :ff T -;fqi~ ~~*]'[ ITT tum1Ji*, filt!S: % PX-tBJHJk:l:i 
~.film-&&®ill~~S&ITT-OOmM~ITT-OO~fil:r$fil~S&*~~%PX-~&/ 
tiJ:tlk~fil: rit&t&*~:foit~:tlknm:tlk~fiE_t%PX-*~m: rit*~fil9='%PX-:t*i8!R 
JL , l::,l B lli it~ tlkl iJHlk~fiE, ;tt q:i itt*18!R IL filtrS:im:ii~ l'aJ ~~FAR. it*~ fil ITT-tffl?J\.% PX ITT 
-m-rum:•~~ffi-OOmITT-_ttm;l::,lR.:lttff-~~~~~rm*~~mMR*ITT1Ait 
trmo 
[0061 J ax.-~iml fltl q:i , * R l3}j 0 :ff T -~ ~ ~*il., filtt: - ~ ~ tt•, 1ft f-~;t,&_t: 
-&&tt~, 1fr~it ~ ~ tt•6;~filritffi-ttlmITT it~ ~tt•: l::,l R.-*~fil, 1a~it~ ~ 
tt•ITT-ffi=OOm$filr~~~tt•,~ffi=rum~~m-rumffl~:A9='ill~~ffi=ru 
mITT~*~filITT~&-_ttmfilm$,t-•A-~o 
[ 0062] :tz□ * R l3}j -® ~ 7M fltl JiJr~ITT ~ ~ ~ *il. ITT tum1I1* , ff fil ttr -itti~Ll tut¥J§r it 
~ &/l,m tlk~fiE _t % JvZ-~ ~ lift. tm fil : l::,l R. l::,l - ~ ~ ;rJ)!El/-tJ; 1E it t*18!R IL , JA rm% PX it~~ 
1--!---)(;r PCrt M +_:µ: i:':i 
'V~~.RJl~ ~13' .IH\ 0 

[ 0063] :tzo * R a}j -® ~ JM fltl Jifr~ITT ~ ~ 1* *il. ITT tum 1Jj* , A* itt~ ~ ~ ffi-11J!tl m ITT it 
_ttmfiltt: ftfPJ::FP't"i::lil!~l~t~~-m~itffi-flJ!tlmITT-_t,m (upper corner) q:i o 
[ 0064] :tz□ * R a}j -® ~ JM f:rtlJifr~ITT ~ ~ ~*l'i ITT tu m1JY* , A* it 1~ .JW fil tt uA~ "li "m:fo 
;ltflii;'q:i ~&-;fir 0 

[ 0065] :tzo * R a}j -® ~ JM fltl Jifr~ITT ~ ~ 1* *il. ITT tum 1Jj* , ff fil ttr % PX it t*18!R IL 1W % 
~-&&*~,film-&&®ill~~S&ITT-OOm~~ITT-OO~filo 
[oo66J iz□*R ajj-®~JJW: wtlJiJr~ITT ~~~*~ITT tum1I1*, ;tt q:i it*~ filITT-tffl?J\.11~ 
-it&tbto 
[ 006 7] :tzo * R a}j -® ~ JM fltl Jifr~ITT ~ ~ 1* *il. ITT tum 1Jj* , A* itt* Jij!R JL fil tt 83 it l'aJ ~ 
fil ITT-11J!tl m% JvZ ITT-ffi = 11J!tl m 0 
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[ 0068 J ~□ * R aJi - ® ~ JJlli 1Ytl Jifi:i£a<J ¥-~ w~l'i a<J tum 1J~ , if filtrSiiU1-eHPJ J=H~:rtl! ~:4:ti 
~Ilim~itm=1inumITT-_ttmq=i ,1i~itm=1inuma<Jit_ttmo 
[0069] ~□*R l3}j Jj-llli~JJlli1YtlJiJr:i£ITT-='¥-~1$~_'i'.E!<J tum1Ji*, iffiltrSritmH&/iil.t&~ 
fil_t%M-~~li~~m;~&~-~~ttM~~~~MR,MW%M~-='¥-~1$~_'i'.ITT-
+' r5 
i~.J'>\'>o 

[ 0010 J ~□ * R l3}j Jj-® ~ 00! 1Ytl JifiJ£a<J ¥-~ 1$ ~J'[ ITT tu m1Jt* , A q=i it :ti~ it m-1inum a<J 
~_ttmfilm:~~~tt:rtl!~~~Ilim~~ffi-OOmITT-_tmq=io 
[0011 J ~□* R aJi Jj-Jl~ ~illli 1JtlJifiJ£ ITT¥-~ w~l'iITT tum 1Jr*, A q=i ~:ti~ filtrSliM, a, m 
:f□ Atli~q=i ~d>-t!fi o 
[ 0072] ~□ * R l3}j Jj-® ~ J:llli 1Ytl JiJr:i£a<J-='¥-~ 1$ ~J'[ ITT tu m1Jf* , A q=t it :ti~ 3f m~ fa] !Wj m 
ITT-1mtlm&it1r~FAITTittm5ta<J-_tmoo (upper corner surface) o 
[0073] ~□* R a)j Jj-Jl~ ~00! 1JtlJiJr:i£ITT ¥-~ W~l'i a<J tum1Jr* 'A q=t ~t~fH!I! JL fil;j:15 EB it 1r 
~ fil a<J Jj-tm5t% M ITT-ffi = 1inum 0 
[ 007 4] ~□ * R l3}j Jj-® ~ J:llli 1Ytl JiJr:i£a<J-='¥-~ 1$ ~J'[ ITT tu m1Jf* , A q=t it :ti~ 3f m~ Jr~ m 
ITT it Jj -$ 7J\. ITT-_t m 00 o 
[ 0015J ~□ * R aJi X-JJ:~ ~ 00! 1Jtl Jifi:i£ITT ¥-~ w ~_'i'. , A q=i it~~ ti £ii!B1-~ ~ li1,t ~ m 
WH:t ~ ritlHR q=t a<J-~.t&/ 1,m t& ~fil 0 
[ 007 6] ~□ * R l3}j X-® ~ J:llli 1Ytl JiJr:i£ a<J-='¥-~ 1$ ~J'[ , A q=t it:ti ~ fil t!S M~ , ft, 1m ;f□ A tli~ q=t 
~d>-5f!fi 0 

[ oonJ ~□ * R aJi X-JJ:~ ~ 00! 1Jtl Jifi:i£ITT ¥-~ w ~_'i'. , A q=i JiJr:i£IliA :ti~ 7J\. ~ 1=E ~,t• it 1r ~ 
mITT-_tmoo 0 
[0018] ~□*R l3}j X-®~JJlli1YtlJiJr:i£ITT-='¥-~1$~_'i'., A q=i ~tflfr.t&:!:i~fil;J:15-.tJfilt&Jr~m, 
~fflt&1r~m_tITT-tflfrt&&m~~tflfrt&1r~m&~tflfrl&ITTOOmITT-OO!Wjmo 
[0079] _t;j£pg ~.tl:i£ ic'f $ ~JJlliiJtlITT ~1iE, l~Llft1:ffrir Ji]r ~vtit®i~ q=t vtitA in, pJ ~]Of_l 

m* R l3}j ITT~ 00 ~ 01:f 1iiJ Ji]r ~ vt:f: ®1~ q=t vz.* A 1n , pJ (J~ X lzEl ;Zi:1:11! ~ * R l3}j 71 ~fitlj, i5lit mz 
1~ 21 ~ 1m tu fi& ~ .ti;] , ~ iisiu 1=j * R l3}j ~ JJlli 1Ytl :t§ IP} ITT § ITT&/ mz:fi Ju :t§ IP} ITT 1ft ,s( 0 1:f 1iiJ Ji)r ~ 
tt*®1~q=itt*AtniliW7m,tE~~~*Rl3}jITT.tiJm®mmpg~~IP1~~--~fl&*~' 
~~~~ITT~m*&~fflili*Ra)jITT.tiJm&ffimo 
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PATENT COOPERATION TREATY 
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10th Floor, Tower C, Beijing Global Trade Center, 

36 North Third Ring Road East, Dongcheng 

District, Beijing, China 

N1D UNIVATION IN1ELLECTIJAL fflOPERTY AGENCY LTD. 

Applicant's or agent's file reference 

P2018TC551 

PCT 
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INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43 bis. I) 
Date of mailing( day/month/year) 

16.Apr.2019(16.04.2019) 
FOR FURTHER ACTION 

See paragraph 2 below 

futernational application No. 

PCT/CN2018/097432 

futernational filing date(daylmonth/year) Priority date (dayimonthlyear) 

27.Jul.2018(27.07.2018) 

futernational Patent Classification (IPC) or both national classification and IPC 

HOIL 27/11556(2017.0l)i 

Applicant 

Yangtze Me■ory Technologies Co., Ltd. 

1. This opinion contains indications relating to the following items: 

t8I Box No. I Basis of the opinion 

D Box No.II Priority 

D 
D 

BoxNo.ill 

BoxNo.IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ BoxNo. V Reasoned statement under Rule 43bis.l(aXi) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

D Box No. VI Certain docwnents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIlI Certain observations on the international application 
2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion 
of the futernational Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant 
chooses an Authority other than this one to be the IPEA and the chosen IPEA has notified the futemational Bureau 
under Rule 66. lbis(b) that written opinions of this futemational Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit 
to the IPEA a written reply together, where appropriate, with amendments, before the expiration of3 months from the 
date of mailing of Form PCT/ISA/220 or before the expiration of22 months from the priority date, Vl-hicheverexpires 
later. 

For further options, see Form PCT/ISA/220. 
3. For further details, see notes to Form PCT/ISA/220. 

Date of completion of this uthorized officer 
Name and mailing address of the ISA/CN .. 
National futellectual Property Administration, PRC oprmon CHENG,Qiong 

6, Xitucheng Rd., Jimen Bridge, Haidian District, 10.Apr.2019 (10.04.2019) Telephone 
Beijing 100088, China 

FacsimileNo. (86-10) 62019451 

Form PCT/ISA/237 (cover sheet) (January 2015) 
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WRITTEN OPINION OF TIIE 
INTERNATIONALSEARCIIlNG AUTHORITY 

Box No. I Basis of the opinion 

International application No. 
PCT/CN2018/097432 

1. With regard to the language, this opinion has been established on the basis of: 
C8J the international application in the language in which it was filed. 

D a translation of the international application into ___ which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and23.l(b)). 

2.0 This opinion has been established taking into account the rectification of an obvious mistake authorized by or 
notified to this Authority under Rule 91(Rule 43bis. l (b )) 

3.0 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion bas been established on the basis of a sequence listing: 

a.O forming part of the international application as filed: 
0 in the form of an Annex C/ST.25 text file. 
0 on paper or in the form of an image file. 

b.O furnished together with the international application under PCT Rule 13ter.l(a) for the pmposes o 
international search only in the form of an Annex C/ST.25 text file. 

c. 0 furnished subsequent to the international filing date for the purposes of international search only: 
0 in the form of an Annex C/ST.25 text file (Rule 13ter. l(a)}. 
0 on paper or in the form of an image file (Rule 13ter.l(b) and Administrative Instructions, Section 

713). 

4.0 In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the 
required statements that the information in the subsequent or additional copies is identical to that forming part o 
the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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WRITTEN OPINION OF TIIE 
INTERNATIONAL SEARCIIlNG AUTHORITY 

International application No. 
PCT/CN2018/097432 

Box No. V Reasoned statement under Rule 43/Ju.l(a)(i) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

1. Statement: 

Novelty(N) 

fuventive step (IS) 

Claims 1-40 

Claims None 

Claims 32-40 

Claims 1-31 

Industrial applicability (IA) Claims 1-40 

Claims None 

2. Citations and explanations 

( 1) The cited documents are as follows: 
D1: CN 107680972 A (09.02.2018) 
D2: CN 108615701 A(02.10.2018) 
D3: US 2018175044A1(21.06.2018) 

YES 

NO 

YES 

NO 

YES 

NO 

D1 is considered as the closest prior art. D1 (see description, paragraphs [0040] -
[0054}) discloses a method for fabricating a three dimensional NAND memory 
device. The method involves step for providing a substrate; step for forming a 
stacked layer having sacrificial layers and insulating layers alternately stacked on the 
substrate; step for forming a capping layer on the stacked layer; step for etching 
stacked layers with a covering layer other than etching holes as mask to form a 
contact hole; and step for forming a contact insulating layer on the sidewall of the 
contact hole to form a contact plug. The etching rate of the stacked layers under the 
etching hole is larger so that the contact holes under the larger etching hole can have 
deeper hole depths as the etching hole diameter is larger and the contact holes with 
different depths are realized. 
D2 discloses a method for making a semiconductor device. The method involves 
forming a contact hole that is configured to expose a source/drain (S/D) feature of 
the semiconductor device in a dielectric layer. The contact hole includes a first 
sidewall that is portion of the dielectric layer. An upper portion of the first sidewall is 
doped. An etching process is performed thus cleaning oxides in the contact hole. 
The dopants include boron, silicon, and nitrogen. 
D3 discloses a method for fabricating a dynamic RAM device. The method involves 
forming a first conductive layer within a hole and over a capacitor dielectric layer, 
where the first conductive layer comprises po~y-silicon and tantalum nitri e first 
conductive layer and the capacitor dielectric layer are etched usi ~ot 
etch process such that a sidewall portion of the first conductiv a • s ~tr n 
along height of the hole and the sidewall portion of the capac· 
arranged along the height of the hole. 

Fonn PCT/ISA/237 (cover sheet) (January 2015) 
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WRITTEN OPINION OFTIIE 
INTERNATIONAL SEARCIDNG AUTIIORI'IY 

(2) Novelty and Inventive Step 

International application No. 
PCT/CN2018/097432 

D1 does not disclose all the technical feature of claims 1 and 12, such as a filling 
structure surrounding the multiple-stack staircase structure. Thus claims 1 and 12 
are novel in the sense of PCT Article 33(2). Claims 2-11 and 13-31 are dependent on 
claims 1 and 12 respectively, thus they are novel in the sense of PCT Article 33(2}. 
However, the above difference is common knowledge in the art. It is obvious for a 
person skilled in the art to arrive at the technical solutions of claims 1 and 12 on the 
basis of D1 and common knowledge in the art. Thus, claims 1 and 12 do not involve 
inventive steps in the sense of PCT Article 33(3}. 
The additional technical features of claims 2-11 and 13-31 are disclosed by D1 or 
belong to common knowledge in the art. It is obvious for a person skilled in the art to 
arrive at the technical solutions of claims 2-11 and 13-31 on the basis of D1 and 
common knowledge. Thus, claims 2-11 and 13-31 do not involve inventive steps in 
the sense of PCT Article 33(3). 
D1-D3 does not disclose all the technical features of claim 32, such as forming a first 
semiconductor sub-channel in a first dielectric stack of the pluratity of dielectric 
stacks, and forming a second semiconductor sub-channel in the second dielectric 
stack, wherein the second semiconductor sub-channel aligns with the first 
semiconductor sub-channel along the direction perpendicular to the top surface of 
the substrate. 
The above differences do not belong to common knowledge in the art. It is not 
obvious for a person skilled in the art to arrive at the technical solution of claim 32 on 
the basis of D1-D3, common knowledge, and any combination of them. Claims 33-40 
are dependent on claim 32. Thus, claims 32-40 are novel in the sense of PCT Article 
33(2) and involve inventive steps in the sense of PCT Article 33(3). 
(3) Industrial Applicability 
Claims 1-40 can be made or used in industry, thus claims 1-40 are industrially 
applicable in the sense of PCT Article 33(4). 
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The invention provides a manufacturing method of a three--dimensional (3D) NANO 
storage device. A lamination layer formed by alternatively laminating sacrifice !ayers 
and insulation layer-s is fon-ned ona substrate, channel holes and storage layers in he 
channel holes are formed in a first region of the larnination layer, a coverage layer is 
forrned on the lamination layer, etching holes vvith different hole diameters are formed 
in the coverage layer of a second reg,on, etching of the lamination layer is performed 
by taking the coverage layer as shielding so that contact holes are formed under 
theelching t·ioles, and different contact ho!es are ended at different sacrifice layers. 
During the etching process, the larger the hole diameters of the etching holes are, the 
larger the etching rate ofthe lamination layer under the etching holes is, so that the 
contact holes under the larger etching holes can have deeper depth, etching of the 
contact. holes at different. depths is achieved, and the contact. holes corresponding to 
diffemnt sacrifice layers; and with regard to the slorage device having multiple 
lern !nation layers.. the problems of complicated fabrication process and relatively higr1 
cost caused by etcr1ing of multiple steps are prevented, tr1e area required by the device 
is reduced, and the wafer yield is improved. 
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[0041] :tlP 00 lbJW ~, 7'Jf!Jllfli*1Ji!%PXITT3D NAND"Ffi::!"rtt*mfi:fit J'j'LJLITT 1}N{l,\\00, .:ti.Jil 

BS 1\~1}79~fr 1J IX :l:i!i 101, JN~:zz:,f,M '§'~fr~~ BS ~~-~JJJ, 7.K 1'-~~~]Jm::iffiHa~ \,, ¥11:~~ii 
£t 102~'¥£t 103ffl3io t711J!U79#{i1"1 IX Jllx1os, A cp%PXB¥1JmtLl06iYJl45tl oft ~Lc%PX-i' ~: 
tt~~f1fitii'L :,n;El'J 1Jitcp, :±~:fllJ} ~ 10179-§' ~fr;jfi:, ~JI~tt~~~B'J ~1£1Tt~ JJn, i!rLlff ):ix.* ill 
J-:)dR:r'il'r, %PXllii:m:ITTffit}HgJ-:J,:1~1Jo o 
[0042] 7'J J JtiIP:k:-1.J&(wJ ,i]L *~ -t-;;t£{~ J -;f~3D Ni\NDfi:fil~ft:j:B<J $1Jm1Ji!, ~□ 00 2Jife5F 
79*$ m!t!Jlli1Ytl-;f,~3n NAND{f{it~14RSfffLJ:@7J¥!ilitf¥1?fl, h:J, r~~~irilitf_!tl?fl;fQ~{t l?fl 3a-3h 
>(,j-J:J_ 1* ITT g; ,/(tfi f,Jl)jijJf w §ffi ITT iR. aJJ , 79 J £~f:l:ih 1*ffll * 71 ~ , ~t l?fl 3a -3 h ix 5F t±:l T 3 o N AND{f 
{it ~i1t:J: i'!'J JliEil IX~ B'J S'U 00 §i& tig5F ~ ~ , ff fit IX~ ep * FF iiWi :l£ cp i'!'J * -IX~, -JlfflEil IX :l:i!i ~ 
ep*$ ilts'i:l£ cp IYJ*=!Rki o 
[0043] i!7#IS201, ti{~H /l£201, ~~~ 3aJife5F o 
[0044] tt* $ iJg;Jni!vtl cp, H ;i20179-'¥--B'1*H Ji, 1Ytl:ti□ wJ h:J, 79S; H Ji, GeH Ji, s; GeH 
Ji,SOI (t-fll~{*_tiLSilicon On Insulator) !eX:GOI (~-fll~1*_t{~,Germanium On 
Insulator) ¥f, 0 frA{te.g;nm iJtl 41 'p)T:l£-'f-B'141t Ji~nJ !J,791~HJSA{te.5cJ: 'f-B'1i~1tittm 
-'¥--B'1*1Y1H Jlt, vtl:tlDGaAs, lnP~SiC~, ~pJ ~J.79~fzga;j;i;J, {:Y1):ti□ Si/SiGe~, ~pJ ~J.79A{te. 
:Yr:filt6 :Ml, Bitl:tll iSGOI (t@tt1*_t tlli) ~ o fr*~ hili: vtl cp , Jife:l£H ;i201791*liH Ji, ffl T yjj 

:rr Jt _t ITT ~,fi:J: §M1;1 o 
[oo45J W.!ffls202 ,-f±H Ji201-1.%nxffit1m203~f13~m202): WI mil:ITTttil:m ,@:~004 
p)T:,f,, ?frIBt11'1tm:J:lff m-1X:l:i!il ostrim=IX:l:i!-X303, JiJrIBm-lXJllxl 05RSt11'1tmcp %MffYAJ 
:i1HL106 PJ.RjiJ51HL cp ITT f¥{it m (l?fl *5F t±:l) o 
[0046J ~i!7#f cp, f13MtJt202nJ JJ,~~1tti1, ffitiJi203nJ JJ,~~1Atti1, ~~1m1tti1Jttri~1,t 
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liFA~MFA~**m*~FA,Wffi~g~~M~%mITTWM.~ITT~~*~~*~FAITTFA 
~ ,±tii:FAB<JFA~171J:u□ mPJ798FA,32fil,64fil~ ,FAi11:~$ .~s~t-'1~~AA!1'. o m~:i.*JtHt~ 
~ ffl 1JL f:R , Jlll'. -=f ~1JC f:R ~ Jt1m ft~ ITT 1JLf:R ::trrt: , 1t ;ix~~ vU:Rffi ft U l□ • ft u , m 5)Z it ±it 11: 

[ 004 7J PT ~ ;1!lHt ft ±i :i: t: _t J1fE ;i ft trJ !3<: t'. , 5m Ji Bl ft iu1 ~ ~ W #f JT; nx: ll ~ ft ITT ft trJ !3<: 
FA, ep;ff.~=~:1ii-:M<JfttrJ!1FAcrffim:tm:JLITT1~1rJ, ~ it~':tftITTfttrJ!1FA79;Jttffili, :tmttx,JJt 
*FA ITT jrJt£k%AAiU%'.Hn£ITTiAJm1LlO6, $~004filr ~ o 
[0048] ftYAJm-fL 1O6%JVG-Lffi, nHffttrJM1FAB<J *l)i?f□ YAJm-fLl 06 Lf1 W(it FAB<J%AA, W{it 

FA'EL1iEt! wtrH ~JFA;fniiJmFA, Et! wtrH ~JfilWrJ:u□m PJ790No~a~, ep ~ fttm, ~fttm;fn~fttm 
Et':J ~Q, YAJmQvrJ :UI IPT ~ 79 $ a1liQ, ft~ t7i': B':J $ ffl cp , 11UJZ ftYAJ mJL imrJ~_tm J:&ONOB':J ~ 
ll1f 1m ~ FA ~ R. $ oi tit s<J ii; m FA , rm J§ 11:YAJ i1HL cp Hi AA J:ti; ft FA , J:ti; ft FA µy ~ 79 ~ft tit o 
[oo49J w~s2O3, {±pJr ~:itil/z 1:.mAA~ll'frm2O4 ,PJT ~m=~~s<J ~ll'frm2O4cr%AA~ 
/1' IRJ-fL 1.f: R<J trJt£k-fL2O7 0 

[0050] ~ il'frfil 2O4~}5~#trJt£k% JJ½t#fff!I! JLR1 ITT:j:/tflJFA '~ti fij!J!:JLZ 1r rx wi ITT 1jJf1 FA' pJ ~ 
;t[U)i!f:J:Hi Et'-J mI ~*ill; fHiil'fr)i 2M Et'-J M*~·lO Jl J1'. oft @ * !n!! 17rJ cp , 11 il'fr)i 201 nJ ~ ~x1±it 
~m Jl11~ :izttl bt o<J:r;f 5¥4% AA, 1i~m2O4,W1J:uoPT PJ ~ $1Fi1 iitrw'Hi, :1:t cp o<J trJti JL2O7PT PJ 
?%£~±i:i:t'. ITTJffi :JL Oft* cp ii Jt1te:~;troi: vrJ cp 'qi1l'frt'. 2O4ill pJ ~ ?%Jt1m EJ¾l:H~:r;f Jt]j. 0 ct] T 
1i1l'frFA2O4,5(J"J1f'~FA~~ ~:izttlbt, IEIJl:tftZFnnHi J11'~FAITTtrJt£kB1::f~1JttrJt£k, HEBrtrJ 
t£k:JL2O7ITT1L1~:;c1J\::f ~, ~:;c:JL1~ rITT±i*FAITT ~rJt£k;it;.f.~:;c, ». rmPT ~:J,%AA::f ~i*!1'.ITT 
:J'ifij!l!-fL2O8($~ll3d) o 

[0051J ft'TJ~JJ:~*iffii: WrJ cp, fi1l'frFA2O4 PT ~79)(1±i1£FAA~ 1~:izttl bl:: IJ<JMJ¥4, ili)}Jt~fttrJ 
t£k±t~QB1, '7iifilQ2O4ill~4&:trJt£kj!ji~~1Ht, '7iifilQ2O4i;Jlj:QI IPT ~T'J ::ei:1trrw;~•1ia~, 
:rrx,JJtifFAnt:frtrJt.~kB1, 1IJiii.FA2O4ITT WJ3till1E~1~, IE! Jl:t11Jiii.FA2O4ITT WfiFff;~ Jlff #W 
ITT !Jffl'., 9Jl~ {±~ll'frm2O4 r i&nJt1mITTmH3m, Jlf~±tilm1&:rljrJt1to {± i~~~ iJrJr:p, brJt1t 
-fL2O7pJ~~d!J:iffl'±#~mR<Jim-fL ,£ fjfJ!h, tB pJ~~l:8 ~k~!1'.{El*~~iR1ill'iEm2O4R<J-fL, 
r:l.JL{1~:AB1trJt£k:JLJ:l_tf £1*ITT :JU~' ilimt~JL{1~1J\B<JtrJt£k1L2O7r 111¥! ITT mll'iEFA2O4ITT 
)1)1'.~jc 0 EB rtrJt£kJL2O7Et'-J JL1i:;c1J\::f [Bj '~jcJL1i rB'-J ±itil:JiB'-J trJt£k;i1$~:;c' [BJ P1 '~ 
1J\mtrJt£k:JL2O1rm1*ffi o<J q1~m2O4~W, i:s:;ti, {iZi~ 1J\mtrJt£k:JL2O1rm±t~~o<JtrJt£k 
3f PE'iB1 i'sJ ~rl% , {l!! T n!:ff trJt1t~ $1'8-t~ rM , JTJ AA ::f ~ :JU* ~<J H::fff!I! :JL 208 o 
[0052J ft~1iITT *iffii: 17rJ cp, :u□ 1:E 3a?JT7T>, 1/11c, wJ ~ ft~= ~:hi-x ITT J#~m --1.ml91ill'iEFA 
204, Jt{±1i~m204_tJ5fdift ~rJJt>i'FA2O5, rm J5, %AA00 ~ftITT:J't ~rJJt>i'fil2O5, 00 ~1tITTft ~lj 

B1~2O5Lf1%nx:ff ~ff::f ~ s<JJUiB<JimJL2O6: rm J5, $~~3b?lT7T>, ~fttrJB1~2O5fp79:J't 
Bj:ittff tuti, tE~ll'iEFA--1.%AA::f ~ :JL Ho<J trJt£kJL2O7, -fl}*~iJ'ttrJB12O5, :u□ lE 3cJilT7T> o fill'iE 
Q Et':J trJti:Jnt:PT ~ £Z-rtJ :ff 'fiB'-J TYitrJti, EB T ft~LlB3<:Q2O5 cp 5m JL2O6 El''./ JL &jc1J\::f ~ , 
JA rm, ~A1L1~1¥Ji~HL2O6rITT 1IJiii.FA~~£tR:B<JtrJt£ki~)¥ ,JAW, Hf AA Ti*fi::f ~ ITTtrJt£k 
:JL2O7, ~ ~ J=/'. ttjrJt.rlt rr % AA ITT jrJt.rlt :JL ITT 1:. 'I'm H1~Jm ffi' :;c-t-ff£ 'I'm H 1~ o 
[0053] ft~%±#~ITT±#~FAcp 'imffi':m~ IX±E-x 105R1YAJm-fL106¥14 JUf:l~:fff' 14 Jljf:l~:fff R1 
~j\'.;pJ ~:!.T'Jff JiJx1 jff:lp:fff, PD l:E4?Jr7T>, ill PT ~:J.~ffl:frf:11::fff, -t£gjt£~ff s<JyiJJ1HL%AAfrlM 

1-rB'-J pij tiiJi1HUsJ Et'-J 1:-'In:!Zl' ~;ftl rdR: /.5'r~AJi1HLB'-J *JJX:E J1'. 0 ft*l>t ~ ~ !n!!17rJ cp 'm____:. ~ 
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J!!j3O3rlJ Ll f.tr+tf5~[_){~ 1O51¥1 %'ilJ!U, {vu_~o*ilJ!UR<J~m, ill rlJ LlR::*ilJ!Ui¥J $-m, tn=L>{J!!j3O3 
cp ITT tutSITL3O4 m ~:J. !j Jl:~·11J!tlITTrJ;JJ1HL1O6ITTflp;m]JI□] ~ill:' J!f-¥ 'm ~:J.1f 5<"~Jtb.~ 1J\t#fffiTL 
IX :l:!!j ITT 00 ~ ' J)_ rm ~4 f [ !tt ff frt .:w ITT 00 lR 0 
[oo54J :ft□ I!! 4Ffeff-Jpfs: $ m~ f~rJJ~~ i'tt:i: !Jffin:&:, rt$= IX~ 1 os cp o<J trJtSI 7L1O6-2.!It :YU 
11-,tfj, m=IX m,Q3o3f.tr r-m~ IX m,Qi'l<J * ilJ!tl, Ji ~'i" tut11 JL3o4 mi'l<J t4p,,frj h 1eiJ m £j m~ IX m,Q 105 
cp ITT ;;}g ilHL 1 o 6 ITT tir ~ 1J rnJ ~ 3& o !El J.lt , :ff~~ IX ~ B<J ~ 1~tl , ~ = IX ~ ITT ITU l5tR ®%'.AA $ i'­
px; t:IP ITT b1J tSI TL ep m' i;1tl :ft□ X1-f- 32Fz1; ITT ±t * Fz1; *i£' * ~ ~~!Jffi Wtl rr ITT m =IX~ B<J 00 lR ft® 
%'.AA32'1'-iut:kfL, ;t§X1f fJ!l~tt*Lfi ~ ;.f B<J 321'-~~~JJJ'§' ~fr'*iJl, 11~' J ±itRFz1;ITT rnilR, ~4 
{!£ T M*o 
[0055] W#IS2O4, Lliuti\JL2O7 Z..5'r B',HilTIEQ2O4T']j!!!;t~, illff ±t~QB':J iuti\, Ll ttiuti\ JL 
2O7T Jff px;ti~i:PL2O8, :f [l§'J s<Jti~9l:PL2O8f~ Jt-f-:f [l§'J Fz1;B<J4]JEi41Fz1;2O], 7L15':~AITTiut.rk:PL2O7 
TITT:J"t:tiTL2O8J:l~-~jlITTJU*, ~~003dpfeff- o 
[oo56J x1±#1tm 1¥1 iuti\, m Ll R:: :g. rtJ Jr tti¥J Trtiuti\, 13tl :ft□m Ll 71R m (&@ ~ + iuti\) , 
:ft□ i!l 3dfolr ~, J<Utrl!JL2O7T ITT±ti!:Fz1;t<8(J<LJtr!UB~t#ti:PL2os o :f [l§'J 7L{1ITTJ<Utrl!TL2O7, EB -f-Jl: 
X1~uti\J!$ B':J ~n[n), %):J)tflffliJL2O8 B':J i*rl tB:f fBJ , X1-f-7L {5".$5Z.:k B':J ~uti\ JL2O7T B':J :flffliJL 
208, ~JJirJt£kJ!$t1.::k:, ~J.lt%px;o<Jtifffi:PL2osJ1,:n~1~o<J:PUJL 
[0057] tEX1±iiAlt'. 8<Jiut11Jili cp 'X1 T X1±iiAi:t'.Jt~· A½HHL 8<J;tt;fJ.I. mpx;i'l<JqilfilJ: 204' 
Jt JJ &5!:: {U& lj\ 0 M-t-x~· L# :i:Fz1;Jl;g i~:l1f; tl bL R<J ;t,f ;f3j. jff mz i¥J qi~ m 204' ttiuti\ R<J jj:f.% cp ' 
i~qi~Fz1;2O4lli~ftHEtbtltSI, ~JJ&=f 1£JT~ 1J>, 12;JJ!t.(±qi ~Fz1;2O4%px;Rt ,@~ J!t.¥Ll btltSimM 
B<Jfi~Fz1;201f.bUt, *JJY~%flxB<J JJ&nJ Ll.::k:+ttiut:kiifM Lf1%flxB<J f.MltJJli, EJX~ttm~m 
T±~;/Jo~R.t"3Fz1;o 
[0058] EB T mbxB':J iuti\JL2O7B':JfL15':j,:;J\:f ~-f'j':, ~~, fil~Wtfil, iuti\JL2O7TB':J 'filTIEQ 
2O4ITT 1:i Ii ITT W & ill :f ~ f-¥, rm :PL 15':~A , 11: iut.rkttf~ cp , +l:{1RITT *Ettut.rkm ITT iut.rkii$~g ~ 
tR:, 15i!:\i ITT 1i:il'ii:!z2O4lli~ -~_i!;:ilsX1*!tbut11ITT:ltil/z B<J but11, 1Hti! ®:t:2$1J, [l§'J st~m Ll fail' 
Jl1*iuti\I Z::R<Jt~fffiJ, iuti\zFn, fL{i~.::k:R<JiutifL207TR<Jtifff~fL208Jl;g £i*R<JfU*, ff 
f ~ Jt tE :f Pl ITT 4iJs t4 Fz1; 203 _L 
[oo59J tti!7#fs2O5, t1:1iffliJL2osB':11mul'l£-1.10):Jx:flfflif@ttJt211, JFill1rtJtfE, 10bx1lffli~ 
212, ~~1!]3g;fP3ho 

[oo6oJ -mmtif@ri1:2117'.Jf@ritttJ.!., ivtlft□m ~j 7'.)~\Jtft~im~1tft~, Jtfr7'JJTipx;miffi 
¥211 Fn "J Jt-flli~ ~ m 1¥1 ~~ ~ Fz1; 0 w J Ll ii!ittvU5Hi mE11 f@fr;f Fz1; ttf3J.. rm Fn:itth iu ti¾ ~i timEl1 JL 
~WITTtifffit~~Fz1;H;f4*%M Orm J§ '{±tifffiTL rr ±}'tfE~~H;f4' Wu:ft□W' fA rm%Mtifffi1,!; 
2120 
[0061J rt*,'& Sf! fjt:l1f;o<J * !Jffify1J cp, ittifffi*212ttill1-f ffittm2O3o<J-{'t!~:z..J;;;ttt{f, !Ji -f-
::kJJll, Ji;fU T :rt r£'i I Z:: B':J ~)Jx El o 
[0062] Jl1*B<J, 11:W~s2O4zf§, wJ Ll:it!:1-f:ft□T i!7~1: 
[0063J W#IS2O51, {±:JttiJL2O8ITT P3 ~l:.%px;f@~~llt'~Fz1;2O90 
[oo64J W~JS2O52, lUJ=IHJJ&;Miil~:Jgffit:iFz1;2O3if~71~~Fz1;21 Oo 
[0065] ~JW~S2O53, ¾f;ititi:PL2O8/l£$ITTf@~~R.t"3Fz1;, LlfoJriiJ@~~R. t"1Fz1;{f 71:J'#fijif@~ 
Ji , ff tt?!r~:flffli JL cp % Pxtl ffli ~ o 
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[0066] tm ~ 3eJifr7F, ftti~~-fL iWU~% J:oZt~&;fJSJi t3Jf:2O9 o i~t'@tjJSJi t3Jf:2O9fti~'.fiM:'l:Jf:2O3 
fl~f-J~~]f;21OITT IZ::cp, ®~u1iHtit!t!%~iITT §l B<J o rm~-W.IJJ3 ITT~, t#!fif'.~~m211t-;f'.~ 
rtHJlE4 '~11: f-;% IJ½tifflsr~212}§ 1=j ~1t!t~~ ~ITT~~~~ 011: f-J ;f~ 1it:iJtITT 'g;jjffi1J ~~' t'@tt 

f;li 13m2O9£-f~t~ttMN, 11,1:tz□ PI l:J1'J¥t1t:irtmzm¥t1t:irt~, e~PT~JJll%nlz:ttmsr~)61=J~ 
1m ~ ~ t: ITT ~~ 1'z:J 8<.J B 8<.J , lEI Jlt PI 1:J :10 m isr JL Ji tt11 ITT r'@ rt f;li t='l t: * ~* , fF t-J m ii r'@rt t: 212 , 
fA rmf8'J f-1::rlru~ T Z:: o Z'F.:z!s: $ w Jt1fil'g;1Jffi 1Yu cp, _e~pij;f~~~j fil wJ l:J El3 ::f ~ i'f)j:3tff;J:oZ o 
[ 006 7] {±J:I: 1t ITT~ 1Jffi WU rf1 , pJ ~j_ :iU:§ ~ -=f Jf:fJU5Ht<r1:JY!% nx ~ 1-t ni ITT f'.~~ m:tt>Lj Jf: 209, ~ 
J;t!i ~ 3e Jifr7F, tifflsr fl B<J IAJ ~_e% PX 1f f'.'@tiJS!i .J'1j]f;2O9 o 
[oo6sJ rm Jci, imitfflt~t:i!lf,!f( (~ *~ t±:1) *Pi?tr~:1:t~Jf:cp mm 1-taJf:2O3, ff:%5½ ~1-\:m 
1-tii!Et':J ±~Q21Oo:lm'ffitiJ!, n;JT;J:ixffititi~Jft, rm J§, m;Jfx1'1m1-tli;fD~1-tliB1:J r£'i ½h.Jf b~ Er:/ !f~ 
ii' imi1:r15U&::it!:AtJfil£!fi p~ ':It~ 1tiit]f;2O3 :t!Yt' rr~mz.iu:tzowJ!:Jf-J~~rif~ (H3PO4) 0 :t~i~1tiit 
2O3ZJ§, :l:l1EA~~1z21O, ~~1z21OPT 1:Jf-J4'!?i (W) o ~~lz21OITT:1:l1EPil:J 1fffl~:t§VL:¥9' 
r*'.:tfyl,-f±fim.tlx1~~:it!:1f lr:il~U*l)i::t~1¥rl'f!Hl·~~ '%J:oZ~~]f;21O, ~~~3f 0 

[oo69J zJB, rm~it11ct!t!JL/i$t~~p~ 13Jf:*p*, %PX1i!fif'.~~Jf:211, PJ 1!Furi:it!:fI11c 
ffl!t!~212Er:J % PX O :RI I~ 3g}ifr~' 3m.tl~ IP] #t'!:Et:J T rtt¾uti *~f'.'@tf p].1'1j)i 2O91:V:r.Jlffl!t!JL/i 
SiiITT Si)'.7J' 0 :RD~ 3hP!r~ 'ftti!f!t!JL cp%nxti!fS!¥211, ti!fi¥211 pJ PJ£ ffir~:ti:;zt:lUO3,fD 
~~t: 2108<.J ~~~1*, 17Ll:tz□ Pf l:J 1%~ o 
[ 0070 J *tit~ 'g; JJTu iutJH~ R<J 3 D NA ND t1 fit ~,ftJ: m *um 1Jr* , imtt ft H Ji _e % mz4,M1Jf: ~ 
ffi~Jf:~~*•ITT*•Jf:,¼*•Jf:ITTffi-~~rr%PX1f~lliRl:J&~mRrrITT~~m, 
ft:l:itRJf: _e%PX1ifilEJf:, ~ LfJ ffi-----: IX~B<J 1ifilEJf:Lfl %PX1f "1' JcciJ-fL HB<J~U'(~fL, l:J1ifilEJf: f-J 
jMj, 13 , :i1!:1f :l:t ~ Jf: ITT ~u tr!! , PJ ft ~u tr!! JL r % PX ti mi JL , ::f ~ ITT :tifff!t! JL{~ Jt r ::f ~ Jf: ITT tfj§tt 

go El3 Tfttutractt¥ cp, tutiJLJLf~ir/t:k, ~rEt:1:1:t~QEt:1 tutil!$~*, 111~~-:ktutiJL 
r ITT 1i ~srJL ~~~%,,~,tr~ 1i B<J :rui, 'g;Jffil. 7 ::f ~ 1i&ITT 1i~!t!JL ITT ~ut.rt(, JA rm, Hi p)Zx,Jm-r ::f ~ 
tfllEitl:Jz ITTttiffEllJL ox1r Jl1f !r2:$ Jz:1:ti:JzITT~fil~14, J&:t~ 7 b1Jt1l::t Jz e ~fl'~JY:ITT $Ll~ I 
z::1:Ui~l□!fx~JJX:z!s:, JtiH~ 7 ~14Jifrfffl~A<.J uu"lJ=L t1t~ 7 s1dml R<J ~$0 
[0071] &T _e~'g;JJtli{ytj, ;zjs:$ mrRo{~ 7 5j-,f~3D NAND*{it~{4B<JfffUm:1Ji!' 1=j _ej£'g;if'm 
17u1' 1w1 Et:1 ~, ft1ifilEJi cp * J:ix::f 1w11L 1~ Et:1 t¾uti :rLzJ§, nJ 1:J ill • ±1;:mifftf;li =t'1jf~ *Ll Ji, 1:J f\Eill 
-z1;:~~*~mm~tt~~.1:Jrwmm~~~~'g;1Jffi~~~m$*,ffl~$*~::fw• 
:i£o 
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[oos5J x1±ti:Jf: ITT bLlt.ca, PT l:J. ~,15- rtJ JF ·t':tITT .=t1! jrJt.ca, vLl ~OPT l:J. 7'JRIE (&/.l'Z ~ ~ biJt.ca) , 
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it$$1jcB.1Llt.ca .JL cp El''./ r.tl. :t'Jf~ i!fLlJi ~~, l:51 rlt% h½ B'-J-riffl!ll,JL208~ ff~~ B'HU* o 

9 

Micron Ex. 1002, p. 643 
Micron v. YMTC 
IPR2024-00790



CN 107680972 A 8/8 IJl 

[0086] ttx1:l:#~fz[';ITTtLlti51:f~q:t 'IRJSJ~x11~1l:t3:t~lffLlfz[';401 nHftLltio l:8+/HRJfL1.f:ITTtLl 
ttR~%Mi¥1ffl~~~m:~~~IP.!,~~IP.!R~i¥J~ttR~i¥Jm~~~m:1¥J~tt~•~ 
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;l:t%'f~j 81.J y1gfflJL81 f4~1!i:1f rtJ ~¥JI:, E51Jlt, am~ lX ~ 1¥1 %'1DW, m-----: lX ~81TilPt9 R ~%= WJ ~1' 
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849d 

Warnings: 

Information: 

Total Files Size (in bytes) 60763329 

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

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

DIRECTOR 

(202) 772-8629 
DONF@STERNEKESSLER.COM 

July 26, 2019 

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

t\) Sterne Kessler 
\...w·•: :. 

·:c. STERtH, KESSLER GOLDSTEIN & FOX 

Confirmation No. 4582 
Art Unit 2811 

Attn: Mail Stop Amendment 

Re: U.S. Utility Patent Application 
Application No. 16/126,919; Filing Date: September 10, 2018 
For: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE 

AND FABRICATION METHOD THEREOF 
Inventors: LTU et al. 
Our Ref: 4123.0350001 

Commissioner: 

Transmitted herewith for appropriate action are the following documents: 

1. Infom1ation Disclosure Statement; 

2. Form PTO/SB/08a (1 sheet) listing 13 documents (US1-US6 and FP1-FP7); 

3. Form PTO/SB/08b (1 sheet) listing 1 document (NPLl); and 

4. Copies of cited documents (FP1-FP7 and NPLl). 

1n the event that extensions of time are necessary to prevent abandonment of this patent 
application, then such extensions of time are hereby petitioned. 

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, 
or credit any overpayment, to our Deposit Account No. 19-0036. 

DJF/Y-G/skp 
Enclosures 

13455869 _l.docx 

Respectfully submitted, 

STERNE, KESSLER, GOLDSTEIN & Fox p .L.L.C. 

/Donald J. Featherstone/ 

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

Inventors: LIU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,919 

Filing Date: September 10, 2018 

Confirmation No.: 4582 

Art Unit: 2811 

Examiner: GURLEY, Lynne Ann 

Atty. Docket: 4123.0350001 

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND 
FABRICATION METHOD THEREOF 

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

Commissioner: 

Information Disclosure Statement 

Mail Stop Amendment 

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b equivalent 

are documents that may be considered material to the patentability of this application as defined in 

37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97 

and 1.98. 

Applicant has listed publication dates on the attached IDS Fom1s based on information 

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

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

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

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

and/or to prove that this information may not be enabling for the teachings purp01iedly offered. 
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This statement should not he construed as a representation that a search has heen made, or 

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

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

Applicant has checked the appropriate boxes below. 

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

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

counterpart 1 foreign or international application or from the Office; and this communication 

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

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

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

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

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

lZ] 2. Filing under 37 C.F.R. § 1.97(b). This Information Disclosure Statement is being filed 

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

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

stage as set forth in 37 C.F.R. § 1.491 in an international application, OR before the mailing 

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

1 The term counterpaii foreign patent application means that a claim for priority has been made in 
either the U.S. application or a foreign application based on the other, or that the disclosures of the 
U.S. and foreign patent applications are substantively identical (e.g., an application filed in the 
European Patent Office claiming the same U.K. priority as claimed in the U.S. application). 

Atty. 0kt. No. 4123.0350001 
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after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement 

or fee is required. 

D 3. Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being filed more 

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

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

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

D a. Statement under 37 C.F.R. § 1.97(e)(l). I hereby state that each item of information 

contained in this Information Disclosure Statement was first cited in any 

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

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

37 C.F.R. § 1.97(e)(l). 

Db. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in 

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

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

reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) 

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

37 C.F.R. § 1.97(e)(2). 

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

amount of $240.00 in payment of the fee under 37 C.F.R. § 1.17(p). 

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

than three months after the U.S. filing date and after the mailing date of a Final Rejection or 

Atty. Dkt. No. 4123.0350001 

Micron Ex. 1002, p. 657 
Micron v. YMTC 
IPR2024-00790



- 4 - Lill et al. 
Application No. 16/126,919 

Notice of Allowance, hut on or before payment of the Tssue Fee. The required fee is 

provided through on line credit card payment authorization in the amount of $240.00 in 

payment of the fee under 37 C.F.R. § 1.17(p); in addition: 

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

contained in this Information Disclosure Statement was first cited in any 

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

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

37 C.F.R. § 1.97(e)(l). 

Db. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in 

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

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

reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) 

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

37 C.F.R. § 1.97(e)(2). 

~ 5. The patent family for one or more foreign language documents submitted herewith includes 

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

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

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

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

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

SB/08A form. For the purposes of a statement under 37 CFR 1.97(e)(l), the United States or 

Atty. Dkt. No. 4123.0350001 
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other English language patent or published application are to be construed as being cited by 

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

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

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

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

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

lZ] 7. Concise explanations of the relevance of non-English language documents appear below in 

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

Document USl (2016/0268263 Al) is submitted herewith as the English-language 

counterpart of document FPl (CN 105977257 A). 

Document US2 (2018/0166329 Al) is submitted herewith as the English-language 

counterpart of document FP7 (CN 108615701 A). 

Document US4 (2018/0233512 Al) is submitted herewith as the English-language 

counterpart of document FP6 (KR 20180076298 A). 

Document USS (9,570,463 Bl) is submitted herewith as the English-language counterpart of 

document FPS (CN 108093656 A). 

Document FP2 (WO 2016/205078 A2) is submitted herewith as the English-language 

counterpart of document FP3 (CN 107431063 A). 

Document FP4 (CN 107680972 A) appears to describe a "Three-dimensional (3D) NAND 

storage device and manufacturing method thereof," as noted in the corresponding English­

language abstract attached to the document. 

Atty. 0kt. No. 4123.0350001 
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IZ! 8. Copies of documents FP1-FP7 and NPLt are suhmitted. However, in accordance with 37 

C.F.R. § 1.98(a)(2)(ii), no copies of the U.S. patents and patent application puhlications 

cited as documents US1-US6 on the attached IDS Forms are suhmitted. 

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

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

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

copies of these documents are not attached. 37 C.F.R. § 1.98( d). 

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

Application No(s). _________ in accordance with MPEP 2001.06(b), and 

indicate in the next communication from the office that the art cited in the earlier 

prosecution history has been reviewed in connection with the present application. 

D 11. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment, 

Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-

pending U.S. Patent Application No. ______ , filed ________ , as 

documents ____ to ____ _ The identification of these Office Actions is not to 

be construed as a waiver of secrecy as to those applications now or upon issuance of the 

present application as a patent. The Examiner is respectfully requested to consider the cited 

applications and the art cited therein during examination. 

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

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

been considered. 

Atty. Dkt. No. 4123.0350001 
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The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or 

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

Date: July 26, 2019 

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

13455840_1.docx 

Respectfully submitted, 

STERNE, KESSLER, GOLDSTEIN & Fox p .L.L.C. 

/Donald J. Featherstone/ 

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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/126,919 09/10/2018 

26111 7590 09/04/2019 

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

Jun LIU 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

4123.0350001 

CONFIRMATION NO. 

4582 

EXAMINER 

NIKMANESH. SEAHVOSH J 

ART UNIT PAPER NUMBER 

2812 

NOTIFICATION DATE DELIVERY MODE 

09/04/2019 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

e-office@stemekessler.com 

PTOL-90A (Rev. 04/07) 
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Office Action Summary 

Application No. 
16/126,919 

Examiner 
SEAHVOSH J NIKMANESH 

Applicant(s) 
LIU etal. 

Art Unit 
2812 

AIA (FITF) Status 
Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1)~ Responsive to communication(s) filed on 7/26/2019. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on . 

2a)O This action is FINAL. 2b) 0 This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) ~ Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) O Claim(s) __ is/are allowed. 

7) O Claim(s) __ is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) ~ Claim(s) 1-20 are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) O Notice of References Cited (PTO-892) 

2) O Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20190830 

Micron Ex. 1002, p. 663 
Micron v. YMTC 
IPR2024-00790



Application/Control Number: 16/126,919 
Art Unit: 2812 

Notice of Pre-A/A or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

DETAILED ACTION 

Election/Restriction 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-6, drawn to a memory device, classified in 257 /001 +. 

II. Claims 7-20, drawn to a method of forming a memory device, classified in 438/001 +. 

The inventions are independent or distinct, each from the other because: 

Inventions I and II are related as process of making and product made. The inventions are 

distinct if either or both of the following can be shown: (1) that the process as claimed can be used to 

make another and materially different product or (2) thatthe product as claimed can be made by 

another and materially different process (MPEP § 806.05(f)). In the instant case the product as claimed 

can be made by various other processes such as lamination or deposition processes. 

Restriction for examination purposes as indicated is proper because a II the inventions listed in 

this action are independent or distinct for the reasons given above and there would be a serious search 

and/or examination burden if restriction were not required because one or more of the following 

reasons apply: 

• the inventions have acquired a separate status in the art in view of their different 
classification 

• the inventions have acquired a separate status in the art due to their recognized 
divergent subject matter 

• the inventions require a different field of search (e.g., searching different 
classes/subclasses or electronic resources, or employing different search 
strategies or search queries). 
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Applicant is advised thatthe reply to this requirementto be complete must include {i) an 

election of a invention to be examined even though the requirement may be traversed (37 CFR 1.143) 

and {ii) identification of the claims encompassing the elected invention. 

The election of an invention may be made with or without traverse. To reserve a right to 

petition, the election must be made with traverse. If the reply does not distinctly and specifically point 

out supposed errors in the restriction requirement, the election shall be treated as an election without 

traverse. Traversal must be presented at the time of election in order to be considered timely. Failure to 

timely traverse the requirement will result in the loss of right to petition under 37 CFR 1.144. If claims 

are added after the election, applicant must indicate which of these claims are readable upon the 

elected invention. 

Should applicanttraverse on the ground thatthe inventions are not patentablydistinct, 

applicant should submit evidence or identify such evidence now of record showing the inventions to be 

obvious variants or clearly admit on the record thatthis is the case. In either instance, if the examiner 

finds one of the inventions unpatentable over the prior a rt, the evidence or admission may be used in a 

rejection under 35 U.S.C. 103 or pre-AIA35 U.S.C. 103(a) of the other invention. 

The examiner has required restriction between product or a ppa rat us claims and process claims. 

Where applicant elects claims directed to the product/apparatus, and all product/apparatus claims a re 

subsequently found allowable, withdrawn process claims that include all the limitations of the allowable 

product/apparatus claims should be considered for rejoinder. All claims directed to a nonelected 

process invention must include all the limitations of an allowable product/apparatus claim for that 

process invention to be rejoined. 

In the event of rejoinder, the requirement for restriction between the product/apparatus claims 

and the rejoined process claims will be withdrawn, and the rejoined process claims will be fully 

examined for patentability in accordance with 37 CFR 1.104. Thus, to be allowable, the rejoined claims 
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must meet all criteria for patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112. 

Until all claims to the elected product/apparatus are found allowable, an otherwise proper restriction 

requirement between product/apparatus claims and process claims may be maintained. Withdrawn 

process claims that are not commensurate in scope with an allowable product/apparatus claim will not 

be rejoined. See MPEP § 821.04. Additionally, in order for rejoinder to occur, applicant is advised that 

the process claims should be amended during prosecution to require the limitations of the 

product/apparatus claims. Failure to do so may result in no rejoinder. Further, note thatthe prohibition 

against double patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement is 

withdrawn by the examiner before the patent issues. See MPEP § 804.01. 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to SEAHVOSH J NI KMAN ESH whose telephone number is (571)270-1805. The 

examiner can normally be reached on M-F IFP. 

Examiner interviews a re available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone a re unsuccessful, the examiner's supervisor, 

Charles Garber can be reached on 5712722194. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieva I (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair-

direct. uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
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Pages 

Service Representative or access to the automated information system, ca II 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/Seahvosh Nikmanesh/ 

Primary Examiner, Art Unit 2812 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: LIU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,919 

Filing Date: September 10, 2018 

Confirmation No.: 4582 

Art Unit: 2812 

Examiner: Nikmanesh, Seahvosh J. 

Atty. Docket: 4123.0350001 

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND 
FABRICATION METHOD THEREOF 

Commissioner for Patents 
PO Box 1450 

Reply to Restriction Requirement 

Alexandria, VA 22313-1450 

Commissioner: 

In reply to the office action dated September 4, 2019, requesting an election of one 

group of claims to prosecute in the above-referenced patent application, Applicant hereby 

provisionally elects to prosecute Group I, represented by claims 1-6. This election is made 

without prejudice to or disclaimer of the other claims or inventions disclosed. 

This election is made without traverse. 

Reconsideration and withdrawal of the Restriction Requirement, and consideration 

and allowance of all pending claims, are respectfully requested. 

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

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

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

are hereby petitioned under 37 C.F.R. § l.136(a), and any additional fees required to continue 
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prosecution or appeal of this application (including issue fee, fees for net addition of claims or 

forwarding to appeal) are hereby authorized to be charged to our Deposit Account No. 19-

0036. 

Date: September 23, 2019 

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

13875056 l.docx 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

Atty. Dkt. No. 4123.0350001 
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DONALD J. FEATHERSTONE 

DIRECTOR 

(202) 772-8629 
DO NF@STERNEKESSLER.COM 

September 23, 2019 

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

Sterne Kessler 

Confirmation No. 4582 

Re: U.S. Utility Patent Application 
Appl. No. 16/126,919; Filed: September 10, 2018 
For: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE 

AND FABRICATION METHOD THEREOF 
Inventors: 
Our Ref: 

LIU et al. 
4123.0350001 

Commissioner: 

Transmitted herewith for appropriate action is a Reply to Restriction Requirement, which 
is submitted electronically. 

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

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency 
and any additional fees required to continue prosecution or appeal of this application (including 
issue fee, fees for net addition of claims or forwarding to appeal) or credit any overpayment to 
our Deposit Account No. 19-0036. 

RES/mlb 
Enclosure 

13875076 l.docx 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

Sterne, Kessler, Goklsteln & Fm,;- f-1:L.LC, I l lOO Nev11' York Avenue, NW ! Washington, O,C. 20005 
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STATEMENT BY APPLICANT Art Unil 2812 
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I U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Publica!ion Date Name of Patentee or Pages, Columns. Lines, Where 
Initials* No. 1 MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Number-Kind Code2 (ifkriown) Figures Appear 

US1 US- 2016/0111440 A1 04-21-2016 Chae et al. 

US2 US- 20"17/0103996 A1 04-13-2017 Lee et al. 

US3 US- 9,449,987 B1 09-20-2016 Miyata et al. 
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MM-DD-YYYY Or Relevant Figures Appear ~e 
I 

Countrv Code3 -Number 4 -Kind Code5 
tjf known) 

FP1 CN 107771356 A 03-06-2018 SANDISK TECHNOLOGIES LLC 

FP2 CN 107810552 A 03-16-2018 SANDISK TECHNOLOGIES l.l.C 
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~xan1:ner Date ] 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: LIU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,919 

Filing Date: September 10, 2018 

Confirmation No.: 4582 

Art Unit: 2812 

Examiner: GURLEY, Lynne Ann 

Atty. Docket: 4123.0350001 

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND 
FABRICATION METHOD THEREOF 

First Supplemental Information Disclosure Statement 

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

Commissioner: 

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

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

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

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

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

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

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

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

and/or to prove that this information may not be enabling for the teachings purportedly offered. 

This statement should not be construed as a representation that a search has been made, or 

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

The Examiner is specifically requested not to rely solely on the material submitted herewith. 
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Applicant has checked the appropriate boxes below. 

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

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

counterpart 1 foreign or international application or from the Office; and this communication 

was not received by any individual designated in Sec. 1. 56( c) more than thirty days prior to 

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

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

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

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

IZ! 2. Filing under 37 C.F.R. § l.97(b). This Information Disclosure Statement is being filed 

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

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

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

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

after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement 

or fee is required. 

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

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

1 The term counterpart foreign patent application means that a claim for priority has been made in 
either the U.S. application or a foreign application based on the other, or that the disclosures of the 
U.S. and foreign patent applications are substantively identical (e.g., an application filed in the 
European Patent Office claiming the same U.K. priority as claimed in the U.S. application). 

Atty. Dkt. No. 4123.0350001 
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Application No. 16/126,919 

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

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

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

contained in this Information Disclosure Statement was first cited in any 

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

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

37 C.F.R. § l.97(e)(l). 

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

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

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

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

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

37 C.F.R. § 1.97(e)(2). 

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

amount of $240.00 in payment of the fee under 37 C.F.R. § l. l 7(p). 

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

than three months after the U.S. filing date and after the mailing date of a Final Rejection or 

Notice of Allowance, but on or before payment of the Issue Fee. The required fee is 

provided through online credit card payment authorization in the amount of $240.00 in 

payment of the fee under 37 C.F.R. § 1. l 7(p ); in addition: 
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D a. Statement under 37 C.F.R. § l.97(e)(l). I hereby state that each item of information 

contained in this Information Disclosure Statement was first cited in any 

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

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

37 C.F.R. § l.97(e)(l). 

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

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

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

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

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

37 C.F.R. § 1.97(e)(2). 

IZ! 5. The patent family for one or more foreign language documents submitted herewith includes 

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

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

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

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

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

SB/08A form. For the purposes of a statement under 3 7 CFR 1.97( e )(1 ), the United States or 

other English language patent or published application are to be construed as being cited by 

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

Atty. Dkt. No. 4123.0350001 

Micron Ex. 1002, p. 677 
Micron v. YMTC 
IPR2024-00790



- 5 - LIU et al. 
Application No. 16/126,919 

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

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

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

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

IZ! 7. Concise explanations of the relevance of the non-English language documents appear below 

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

Document US3 (9,449,987 Bl) is submitted herewith as the English-language counterpart of 

document FPl (CN 107771356 A). 

Document US4 (9,853,043 B2) is submitted herewith as the English-language counterpart of 

document FP2 (CN 107810552 A). 

IZ! 8. Copies of documents FP1-FP2 are submitted. However, in accordance with 37 C.F.R. § 

l.98(a)(2)(ii), no copies of the U.S. patents and patent application publications cited as 

documents US1-US4 on the attached IDS Form are submitted. 

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

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

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

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

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

Application No(s). __________ in accordance with MPEP 2001.06(b), and 

indicate in the next communication from the office that the art cited in the earlier 

prosecution history has been reviewed in connection with the present application. 
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D 11. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment, 

Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-

pending U.S. Patent Application No. ______ , filed ________ , as 

documents to The identification of these Office Actions is not to ---- -----

be construed as a waiver of secrecy as to those applications now or upon issuance of the 

present application as a patent. The Examiner is respectfully requested to consider the cited 

applications and the art cited therein during examination. 

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

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

been considered. 

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

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

Date: November 22, 2019 

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

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

13748436 1 
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DONALDJ.FEATHERSTONE 
DIRECTOR 

(202) 772-8629 
DONF@STERNEKESSLER.COM 

November 22, 2019 

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

(\') Sterne Kessler 
'"{/ STERNE KESSLER GOU)STE!N &. !'OX 

Confirmation No. 4582 
Art Unit 2812 

Attn: Mail Stop Amendment 

Re: U.S. Utility Patent Application 
Application No. 16/126,919; Filing Date: September 10, 2018 
For: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE 

AND FABRICATION METHOD THEREOF 
Inventors: LIU et al. 
Our Ref: 4123.0350001 

Commissioner: 

Transmitted herewith for appropriate action are the following documents: 

1. First Supplemental Information Disclosure Statement; 

2. Form PTO/SB/08a (1 sheet) listing 6 documents (US1-US4 and FP1-FP2); 

3. Copies of cited documents (FP1-FP2). 

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

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, 
or credit any overpayment, to our Deposit Account No. 19-0036. 

DJF/lef 
Enclosures 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

13748454 1 
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8. J!□ tXlLJJf )R1Jifr~ITT1Jr!, iE'EltJS: 
am~~ffl$R~ZL%~Tlli~~Km:LlR 
*mM~fffi~~Km*~~Km*fffi~M~*M4W~¥@ITT•ffi*®· 
9. :tz□tXlU Jf * lJW~ITT 1Jr!, Jt ~ : 
aMJ£*M4W~¥@~%AA~&-~$W~ft#,§fflaMJ£*M4W~¥@~% 

~M~~~ftft#~~~~~~~&-~~~ff;LlR 
M~*M$W~¥@A~¥*~~ITTfflm. 
10. :tz□tXlUJf*9Jifr~ITT1Jr! ,Jt~ pJr~5rM$W1*¥~f~~mr~~rifrtJAtai0J 0 
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11 . ~u*XlLl~ * 1 J1Jrkts'-J tf'l-li, ~ er &1' D' fit ff tt~t6 ~ filtJS: 
f¥ frlf ~ti HJ , ~ filti@t ~ ~ 1r ~ , if: & -1' ~ w Zf {i;/'f IX m·:UoJ)!i 1'3 ~ 1r ~ ; ~ ,& 

¥~~w~~m.~~MktHMttrtmITT~*®~~.*~~Mkt¥~ITT·~~~~ 
*®m~o 

12. ~P*XlLl~*l 1JiJTJ£ITTtf'lt:., ifrelt§: 
~ttMJt~W~*®*~$1'~~* □ = 
am~Mktf¥M~*~~~ITT~~ITT~~.aMJ2t$1'~~TT □ cr%~$1'~~ffM 

ffJt~ta~: ~R 
%~~Mktf¥Mff*~~~ITT~~~~MITT$1'~~.~fflMkt$1'~~1¥Mff*~ 

~tt]7G1=j p}T:QE$~"-{v~ ~ tifff!ll o 

13. ~P*XlLl~ *12Jifr J£ITTtf'lt:., if relt§: 
8~Mkt~~~tt#g,~~fflMkt$1'~~D'Mff*~~~~79~mtt*m~$1' 

M~@; ~,& 

aMJ2t$1'~~crm~filffiMktHMffff#ITT~~$~filITTW~tt#m 0 

14. ~PTY.lLl~*lPJr:eEO"Jtf'I! .~er: 
11JrJ2trsJ~~17f':tJfll-mii 1&tif.79W~m, muir1~79WEt!m; * 1l 
Mkttf~iE~~~ttMkt~1r~tt#W%m~~M~R~~~ffl@~~~@o 
15. ~n*XlLl~*lpJTJts"Jtf'I!, ~er: 
?lrktHfitff tt14filt1s•J=,-tiNANDH{ii1ffff{tj:; 
J1Jr:eE¥t&filtEiii¥t&: 
J1Jrkt ¥. J=,- ttNAN01¥fitffttftf:11HiJiJrkt1it¥t1z.z_tITT ¥. J=,- ttNANo; ITT~ Jtl; 
JWJtNANo.$ ITT-tt~ftlITTffi-tt,ft~.& rr s"J _¥&-1'Zffittt-$.5tf:trrJWJtNANo$ ITT -

~~~ITTffi=tt#~cr ITT~-Z¥Mtt•~z_t; 
Mkt1it£~fil*•~~~.Mkt•~~~filffi~f~_tITTMktf¥M~~#ITT~~~ 

£%;* ll 
'Bt1'1\X\fD ~ 'E1 t§ : 

~w~wm.~rrffiJt~w~wmITT_¥&-1'~WW%¥*_t¥•rmJta¥mITTm 
?f.ffifilftp; 

$1'~wf¥fit~14 ,'Bt1'~ wf¥{it~{tf:{11ft§@S"J T·W{~JffimritJli: ~R 
$1'~~$~fil.~A~¥*_tT~rMJ2t~W~¥~~m*®M~~~%,Mkt$ 

1'~~W~fil_¥&film~rMJtm-tt#~cr~m-~~w~•~~rMJtm=tt#~ 
er s"J ffi = 1~ fffLl $ ~ tJL 

f$; 

16. -;f~f¥{itffff1t, filt§: 
~T+W~¥~z_tITT~~~~ffi~~~ITT~D*•~; 
~rf¥M~*□ ~ITTf¥M~*~~~ITT~~.Mktf¥M~* □ JffiUMJ2t~ff*~~M 

~~Mkt~ff*~~ITT~W~*®ITT~1r~tt#$%; 
A~¥*_t¥.ITTOOMITT*M~W~¥~,Mkt*M~W~¥~1=5Mkt~~~¥mcr 

s"J.s1¥tffi.+~1tHflJ.jrfilx1J'<r; ~R 

3 

Micron Ex. 1002, p. 683 
Micron v. YMTC 
IPR2024-00790



CN 107771356 A 

1-v:r rJrif:>'r M-f: s,1*¥@ Et'~ rt~ oo _t Et'~ _¥&-~-f: s,1*B1tJ: o 
17. ~□txtu~* 16JiJr~s{J1'ffit~~1tJ:, ;tt 9'l: 

3/7 m 

M~*M-f:W~¥~A~ITTffi*®a~M~~*Mttfl$*ITTffi*®ffl~ITT*ff 
ffi p;j: 

M~~*Mtt~$*~M~*M-f:W#~~z~ITT~~~M~~affl~ITT~gfffi 
p;j; 

M~*M-f:W~¥@ITT¥*_t¥~ITTfflm~~~a~*mi:#~ 
M~_¥y-~-f:W~tt#filffiNrM~HMtttt#ITT*~~~9'lITTM~HMtttt# 

s{J ~lx)~JJ Et! JFi ITT :f:m ~Jz:@ sid* 1'r o 
18. ~□t>l.lUJf*l 7 Jifr3£ITT1¥1i~ffff1tJ:, iI1:Ltr'i: 
~~~~ITT~~,;tt~MM~1¥~ff*~M~ITT~~P9ITTffl@ITT-f:W~~m:~& 
NrM~~~*~~z_t~ffil~~Kg,;tt9'lM~ffil~~Kg~ffi*®~M~~ 

* &1 tJ !¥4 g~ 1} s{J ffi * mi ;tt; mi 0 

19. ~□ txtUJf)J<16Jifr~ITTH{i:/'1tttt1tJ:, iI§;j:§jrfil:@m$?J\.ITT~5U, Jt{:v:r Jifr~H{i:/'ttt 
*~M~~~~~Tffi,#A~l§M3£*M-f:~~4~~¥&~$$*ffl~~ttMffl*o 

20. ~□ tXlUJf )J<16Jife3£ITT 1¥fiiffff1tJ:, ;It 9'l Jife3£jr M-foW1*~)~1H!H2iL $)fr M-f:~1* 
¥@W*~TW*fil-f:~~¥@$%,M~TW*fil-f:~~¥@W*~~~M3£_t$-f:~ 
1*¥ ~ rm 1} /f li=iJ s{J-f: w 1*ti !¥4 0 

21. ~□txtUJf*16Jifr~ITTH1i:/'1tttt{tJ:, iI§;J=§: 
~M~RM~,~~MM3£~*~UM~%~~#~Mffi@ITTW~~: 
:@ttM~~a~*®M~ITT$~$~HD: 
Nrffi3£~~$~HD~ITT~~$~1¥~B*•M~:~H 
l§M~1¥MB*•M~ITT~~~~MITT$~N~,;tt9'lM~$~~~1¥Mff*•M~ 

~ l§ Jifr~$ ~{iL~ ~ ti~Ell o 

22. ~□txtUJf * 16Jifr~i¥11¥fiiffff{tJ:, ;tt 9'l: 
JW~1¥fi:/'1tttt{tj:,@J15¥Jt-tiNAND1¥fi:/'tttff:{tj:: 
rfr3£-f:W1*¥tJx'E1t1stii¥tJx: 
?lr~¥Jt- tiNAND1¥{i:/'1ffff{tj:§;J=r5ftJifr~tii¥t1z.z_tITT¥Jt-titNAKD$ ITT~JU: 
J1Jr~NAN0$ ITT - tt~ Ju ITT m-:gg,ftJ:&;& 4-1 s{J ~&-~1'¥1it:gg• 5t1ilr JiJr~NANo * ITT -

~~~1¥1ffi=ff#~9'li¥J~-1'¥Mff¥7LZ_t: 
M~tii¥~§*ffl~~-.M~ffi~~-§fflNr~_ti¥JM~1¥Mffff#i¥1~~~ 

£!:#H 
~~l\A-'10$ 'E1t15: 
~W~Wm,;lt9'lM~~W~WmITT~&-~~$$*¥*_t¥~TM~tii¥~ITTffi 

*®M{rti: 
$~~ w1'ffrlfJG1tJ: .~~~w1'ffitJG'ftJ:1ftri'§@Rs-f:W1*:@mrftiii: ~& 
$~~~$~fil,~~~¥*_tf~rM~-f:W~¥~ITTffi*®M~ITT~%,M~$ 

~~~$~fil_¥&'E1ffiNrM~ffi-ff#&;&9'lITTffi-~~$~fil~NrM3£ffi=ff#&;& 
9'l B/,Jffi=t~tU$~tlo 
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2 3 . - 1~ *Um ff {it ffff{tJ: l'r''l 1f1-f;; , 1el +i : 
a*w~¥~zk%nx;ffl•~m~oo~~ttMmITTffi-~fi*~~; 
~~M~ffi-~ff*~~Ll•R•H*W~ttfl: 
am~•~*W~ttM~%nx;ffi-*M*W~~~.~$M~ffi-*M*W~~~~ 

?fr J£1¥ s1 * W{*tt flj.jl, Mx1 J'<r: 
mttM~ffi-~ff*~~%~ffMff*~~~~~~: 
am~ffi-*M*W~¥~k%nx;ffi~*M*W~¥~,:1t$M~ffi-*M*W~¥ 

~~M~ffi=*M*W~¥~~~*MM?F:Ll& 
am~m-*M*W~¥~~m~m=*M*W~¥~zk%nx;_¥&-~*w~~ 

ftj: 0 

24. ft□tV¥U~.sjt23pfrJ£ITT1f~, iE1elt§: 
mttoo~~M~ffi-~fi*~~aM~ffi-~fi*~~~OOffi$%~~W~*®; 
mttaM~~W~*~zkm~~*MttM*%nx;~*MttMm~,~~a%nx;M~ 

ffi-*M*W~¥~z~MM~•H*W~ttflITTk1f8~Mm~ITT~*MttflITT-$ 
71\.; ~J& 

Vffl~m~ITTffi-*M*W#ttMLl%nx;ffi-*M*W#~~,M~ffi-*M*W# 
¥~A~~ffi*®~M~~*MttM$%~ffi*®affl~~*VVffi~o 

2s. ftntztU~.sjt23pfr~s{J1f~, iE1e1t§: 
amnx;M~ffi-*M*W~¥~ITT~~zm,mttoo~~M~ffi-~fi*~~*aM 

~ffi-~fi*~~ITT00ffi$%nx;~W~*®:Ll& 
mttam~~W~*®zk~M~ffi-*~*W~¥~zkm~~*MttM*%nx; 

~*MttM$%,ft~MM~ffi-*M*W~~~k1fB~Mm~ITT~*MttMITT-$ 
%0 

26. ll□tXlUJ!>R23pfr~ITT1f~, iE1elt§: 
am~*-~ff~~~zkm~Tm~~Km:Ll& 
*fflM~Vfil~~Km~~~Km*Vil~M~ffi-*M*W~¥~ITTfiffi*®o 
27. ft□ txtu~*23Jfr~ITT1ftt, :ttrr %nx;_¥ 1J>-~*W1tff1t1'1J§1±fitr~ffi-jr M* 

W~¥~~M~ffi=*M~W~¥~zkIBnx;M~WMffff#ITT~~~ffiITT~&-~H 
{~l'r 0 

28. ft□ tX;fU ~ .sjt23 fofr~l¥J 1f 1t, c1t $ mttfofr~*-~ ff #1:,i:{t% ~?fr~ W{it ff t# ,i: ~e 
~1¥J~~§mmttm~m-~fi~~~mnx;$~m-WMffff □ ,Ll&am~m-WMB 

ffD$%nx;WOOfffflffl~*W~m~o 
29. ft□ tvrU~.sjt28J7fr~ITT1f'I!, iE§t15Jilrl!fil ~1-tJW~ffi-:St ~ttii:~{±fitr~ffi-:St 

ff*•~ITT00ffi$%nx;~W~*®,:1t$M~ffi-*M~W~¥~ITTOO~~~~W~M 
fig 0 

30. ftDfX;fLJJ!.sjt29pfr~l¥J1f~, :if1elt~: 
a%nx;M~$~m-WMffff □ ITTffl~ITT~~m~,am~m-~fi*~~$mttm 

~~&~*®%nx;$~ffi-$~ffD: 
a~M~ffi-WMffffn$IBnx;M~WMB*•~~ITTffl~ITT~~moo,am~m-
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J~i&:ff □ cr%hxJ~i&ff{it1ffttiH6:j;i:J; LlR 

%Jvt~M~WM~*~~:j;i:jl¥J~~~*Ml¥1$~~~.~NM~~&-~~~WM~ 
Jtii:ta;j;ig7f ~Ji)T~$'i'-{V:~~1i~!llo 

31. ~□tztUJ!*3oJiJT~ITT1f~ ,iE1eL1§ = 

3~~~~ff*ii:#1¥JOO~#tt~m,Ll~fflM~~i&W~ff*ii:M:j;i:j~~~-tt* 
% hx $ ~ [1JJ ~t : 12Ust 

aM~$~M~cp%JvtW~M~m.~crM~~~M~m§ffiM~WM~~#ITT~~ 
tJlfr~tJL 

32. ~□*XlUJ!*23PJT~ITT7J~, 1t cp: 
M~~&-~~fi*ii:~ITTOO~~M~m~i&I~,~~ff~~w~m;~~ 
M~1f~iE§ffi%Jvt~M~R~:j;i:j~ffl@l¥JW~m. 
33. ~u*XlU~*23JiJT~Et':J7Ji~, iE1~HJS: 
aM~ffi-~ff*~~ZL%Jvtffi-~m~oo~~M~ml¥1ffi~~fi*~~;Ll& 
~~M~ffi-~ff*ii:~LlaRM~ffi-*M~W~¥~ 0 

34. ~□tY.lUJ!*33JiJT~ITT7J~, ~ cp: 
~tt~~ffi-~ff*ii:#~~~ffi=~ff*ii:#%Jvt~~WMff*ii:M:j;i:jl¥J~~;Ll 

a~~M~ffi-~fi*~~Lla&M~ffi-*M~W~¥~1¥JW~z~,%JvtM~ffi 
=5rM~W{2fs:¥~. 

:1s. ~□*x:;¥UJ!*:14JiJT~l¥11frt, iEreH\s = 

~ttM~ffi-~ff*~~%Jvt$~ffi-W~ff:ff □; 

~ffi~ffi-W~ff:ff □ ~%Jvtffitt~~M:j;i:j: 

WttM~ffi=~e*•~%Jvtffi=WMff:ff □ Lla&M~ffitt~~~:j;i:J;Ll,& 

3~M~ffitt~~M~Ll%Jvt§ffiM~ffi-WM~:ff □ ~M~ffi=WM~:ff □ l¥1* 
ii:~OOWMff:ffD,~cpM~WMff~ii:M:j;i:JITT~~m~aM~~ii:~OOWMff:ff □ cp. 

36. ~D*XlUJ!*23]i)T~Er-J7Ji!, iE§1§%JvtJl-;::fH1Htxtt~tl:!'r-J-xt~fr-tt:i:t*ffif 1X:bi-t, i~ 
~~~5:t*rnf~~§ffi®filffi~W~ff*ii:~ffttl¥1~~1¥1~~1¥Jffl~~~OO~-LlRili 
~M~WMB*•~ff#l¥1~~1¥J!X~l¥1~i&~~~~. 

37. ll□tXlUJ!>R36JiJT~ITT7J~, iE§;J=§: 
MM~m~~~~~ffi~7GMM~~,&~~~~3~M~~~~M~m,LlaM~m 

~ ~fr-tt ~ ~ cp % Jvt $ 'i" [1JJ ~s : Ll R 

4-1 0 

aJi1r~$~[1JJ ~t crmJvt~ ~Mf4m: 
~~ffi~W~M~m§ffiffi~W~ffffttl¥J~~tJlfr~~:ft~ 
~cpM~ffi-*M~W~¥~%JvtaM~~i&~~~~cp~7faM~ffl~~~~~ 

38. ~D*X*UJf *23JiJT~ITT7J~, ~ cp: 
Plr~Wfit1tttt14§1r§¥J-, -i'tl;NANDW{ititttt{tj:; 
foJT~~W12fs:¥tJx§1r§tii¥tJx: 
JW~•Jt-i'tNANoW1it1ffff14§1iaJiJT~nt¥t1z.zL1¥1¥Jt-MtNAK0$ !¥1~Ju; 
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p)r~NAND,$ Er'l -tii4JLJEr'lffi-~H4&:& cp Er'l _¥y-1'ff{itff-'¥'.5t{ftf pfr~NAND$ Er'l -

~14~ITTffi~~#~crITT~-t¥M~-'¥'.JG~k: 
M~®¥*fil*~~~-.M~~~~-§ffi~r~kITTM~HMfftt#ITT~~~ 

fiI~;3f H 
'&1'KA\fD$§1js: 

$9~wm,:l:tcrM~$9~wm~_¥&-1'~WW%¥*k~mrM~®¥*~m 
*rniMf$: 

$1' ~ w H fit JG {4, '&T ~ wH{it JG {4{ft rt§@ 8~ $ -@{*Wmrft Jli: l2J, & 
$1'~~$~fil.~Aff¥*k~~rm~$-@~¥~ITTffi*®M~ITT~%.m~$ 

1'~~$~ffl~&~ffi~rM~ffi-ff#~crITTffi-~~$~ffl~~rM~ffi=tt#~ 
cr B~ffi=t,;~$Ll$~tl o 

39. -;f~ff{itffff{4, fil-Hs: 
~+$-@~¥*~kITT~&-1'~fi*~~.:l:tcrM~~&-1'~fi*~~cpITT'&-

1'filffi-@~m~ffi-~m.M~-@~m~M~ffi-~mm~~mrM~$-@~¥*ITTffi* 
ffiD~7f lPJ :::C ~, * H tEti~!ll!X~cp filtr'i~fl'fJ:it¾ffi: 

~rf¥MffHD~ITTf¥Mff*•M~ITTl4~,M~f¥MffHDWMM~_¥&-1'~~ 
tt i: {* Er'l ~ {* fil {$ ; 

ITT~ITTffl•m~~~~ttflmITT~&-1'ITT~ITT~fi*~~.:l:tcpM~~~~ttflm 
~J1Jr~-@~mITTrnn\.7flBJ = 

~rM~_¥&-~ITT~ITT~B*•~crITT_¥&-~*~$-@~¥~.~cpM~_¥&-
1'*M$-@~¥~crITT'&-1'~M~$-@~¥*ITTf~¥*$-@~ttfl*M~*:l2J,& 

~rffi~_¥&-~*fil$-@~~~kITT_¥&-1'$-@~fffto 
40. ~Pt:£lU~.sjt39pfr~ITTf¥fitffff14, :l:tcr: 
?lr~~&-1'irM-'f.-@{4:~~Y-1ITT'&-1'AffITTJi;J:?Zffifr~t§@ITT~fr~¥1f4$n\. 

R~JPl*®t~IBJ ITTJJ( 'f· TTIIT~: 
'&1'~1rMttflW%~ffl@ITT*M$-@~¥~~~ITT~1'~MIX~tEffllBJITT~m~ 

T&%~ffi~; 
M~~&-1'*M~-@~¥~7G§ffi~~:it*ffi:JFH 
?lr~~&-1' -'f.-@14:%514 § trS {iL f Pfr~ f¥ fit %5 %5 {4 ITT Jr IE IX~ 4-1 ITT Pfr~ f¥{i1'1 %5 %5 {4 

R~ ~~ i}J ~ it% ITT tm ~~@ s11* '!'r o 
41 . ~P*XlU~.sjt40F!r~ITTf¥{itffff{4, iffilt~: 
~fil!X~ITTl4~,:l:t~MM~f¥~ff*~M~ITTl4~~ITTffl@ITT$-@~Wm:l2J,& 
~Tffi~_¥&-1'~~*•~~kITT~1rMttflm,:l:t~ffi~~1rMttflmITTm*ffi 

~ffl@ITT~1r~ttflW%ITTm*ffi~ffio 
12. llPtXlU~>l<:39}1fr~ITTf¥{i1'1%5%5{4, iffiltrSir MJffim$n\.ITTl4 JU, :l:t{ilr Jifr~f¥{i1'1%5 

~~M~ITT~~ITT~TID,JFH~M~$-@~¥*crITT$-@~ttflITT-'¥'.~M~*M~*o 
43. ~P*XlU~.sjt39Ffr~ITTf¥{itttff{4, iffiltrS: 
~MWRM~,:l:tWMM~_¥&-1'~1rMttflW%M~JF~Mffl@ITT-@~m: 
WttM~~~:it*ffiITTffl@ITT$%M~ITT$1'a~Hn: 
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~fM3£~~~~HD$~~~~~ffMff*~M~;~R 
~M3£f¥M~*~~~ITT~~~~MITT$~~~.~$M3£~~m~f¥M~*~~~ 

7G Esfift3£~~{tr~~ti~Ello 
44. :ti□ tv¥u~*39,rft~ITTf¥fi~ftft1tJ:, Jl:$ fift~~:J>-~5(wti~i$1:'L;J=§$·4'·5t: wtt 

i:{*o 

45. :tiutztu~*44fiJrJ£Et':iff1itftft1tf:. ~$ = 

M3£f¥M~*~~~ITT~~~MM3£$~~fl*~i$M~;~& 
M3£~Mff*i=~~ITT~~~ITT~d>-~~Mff*i=~~§ffi~fffl-~fl*i=i$ 

~ITT~-mmrum.Esi:~mJ£~-~fl*i=i$ITT~=~w*i=i$ITT~*®~MITT*~* 
rm' l1R 1\f,f ?fr~ffi =5E w *i=1t ~ BS ffi = mfflfl)!1Jm 0 

46. :ti□ t2:¥U~*39,rJT~ITTf¥fitftft1tf:, §;J=§fflnx:rn Ja ll8,~*1l:rt~ fr mit-tnW5ttJri'u i'sJ 
~H~-~~W:it*®IR~,~$~~~W:it*®IR~§mm®filM3£ffMff*~'];$ft# 
ITT~~ITT~~ITTm~~w~~-~&~~M3£f¥~~*~1;$~#ITT~~ITT~~ITTm~~w 
~~o 

4 7. :ti□ t-~ tu~* 46 fife~ ITT #fi~ BB1tJ: , ~$fife~~ &-~5'r J1t¥-B' '];$~ J~ 4~ti fife~ m 
i@Jfr ti~~, Ji 7GM 1$ IU JifeJ£1;r; ~}J ~fr ti~~ ITT 1f 1iiJ lR D.J-X $ o 

48. :tiut~tu ~ *39 fiff J£Et':1 f¥fitftft1tJ:, Jf 'r1 ftf:v: ft§@ Et':1 ~ fl ti~i$ _t Et':1 ~ & --t· ~ 
fr~ttM®~,~$M3£~d>-~~frmittM®~$ITT~-~~~MJ£ffl@ITT~ff*~i$ 
~M3£~d>-~ffl~ITT~fl*~i$ITT~W:it*®o 

49. :ti□ tX:;¥1J~*:rn,rJT3£ITTf¥fit~~ftj:, +I;$: 
ffl~ITT~~~W~~i$ttM~ITTM3£~d>-~ffl~ITT~fl*~i$~MM3£~d>-~ 

*fil*-B'i$~~ITT~d>-~ffl-:ftli 
J1Jr3£i'sJ ~r%1tt-tft ~'@J§ ~ fr IDHtflt 0 

50. ll□ tXllJJ!>R39,rJT3£ITTf¥1il%§:%§:{tj:, ~ Lf1: 
M3£f¥~ftft#§M•Jt-$~~f¥Mftft#: 
J1Jr3£ *-B' ft~ ;J,i § 1§ a~ ;J,i : 
JWJ£ £1i Jt - §tNANDf¥1it ftft1t {,JJ§ 1±fiJrJ£ a£:J,Jx z-1 ITT £Ii Jt - §iNAKD * ITT~ JLl : 
J1Jr3£NAND$ ITT-§t~JLlITTffi-ft•ftj:&;& $ BS ~d>-~f¥{itft•5Gf:tr TJiJT3£NAND$ ITT -

$~~ITTffi=%§:#&;&Lf1 ITT~-f¥M%§:•5GZ-1; 
MJ£a£~§*•~~~,M3£•~~~§M~f~_t~M3£f¥Mftft#~~~~ 

~!df Ji 
~~KA\fD$§1§: 

*-B'i$Wm,~~ffi3£*-B'i$WmITT~&-~~ww7t~*-1*mfmJ£a~~ITTm 
*®Mfrµ; 
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f3totE-~~JJlh1JLl~, m~ffi-tt:t4FADJ LlR:itt:t1tFA32, H m~ffi=tt:¥3J.FA DJ LlR:tEitt:t 
1t~zraJtJlHj¾'fil1~J~~ITT raJ ~1tti:t4m42. a~1~'t1H5t r, tt~1tm ~J 'fil1i:::c ~ITT~ t-tfl 
~17f':FA325fPJ'§J ~1%17f':tt!¥4FA42 o 
[0051J ~ fll'r:1 $~ BB1:1ttit:f-ttt* Y.:~1&:1$19~ flttit:1t (32, 42) .tE-~~hlli'fJLl~, '.')(. 
fl tti: 1t (3 2 , 4 2) Pf Ll § tJS EE ffi-t;t !¥4~ ~ BS t@tt1tFA32, Ll &.. EE "1~ li=iJ f t-@kl1t FA 32 BS ffi 
=tt:¥3J.,j,ig ~ITT !'8J ~~1tt;t:¥3tFA42 o i@t:t1tFA32ITTffi-tt:t4 DJ Ll R:¥d>-.f~ ~ t@t:tt;t;t3J. o l!!Jlt, 
ilit-r@rt1tFA:-12m LlJE~r@rtttt4FA O mLl mrr@rt1t~:-12ITT ~ r@rttit4 mLl @1i1i1-Et~~~ 
r ~ 1t it ( § *1i ~ ITT M7K ti~ ITT it EfiJikflzrn) , 1m 1t it, 1m ~ 1t it,~ ,j,Jl it l11JHs. flzrn ( OSG) , 

nfi!f!t~ fr-~tt;JE4,Jilffit$79~1r~ ffi~ (~k) ITT~ fr-~-1t4m (1lfLlftP ,.1ttEl ,.1t'®~) ». 
~itl11iJik, ~1r Jm~~imft1t4mlk~itl11~Jik, Lllk1ftfltBfftt!¥4o tE-~~Mli:1JLl~, tBfi1t 
FA32Bsffi-,t~:t~·nJLl~-1tit. 
[0058] j's] 1>~1ttt:t4 FA421¥Jst=;M;JE4~Wi41:ti:t4' ~ pJ Ll ~x1t@~t1tFAJ21¥J ~-t;t:¥4 79:J& 
1~Hitihl~:f$~#; o tE~;f~t#~ r, fRJ ~~1tttHFA421&:t$7911fJ. FA o ftP*XfoJr1!fflITT, ftP~:fJ~i 
I~Ll~~ffi=tt*4ITT~$ITT¥d>~ffi~$*~~ffi-tt*4,~~ffi-tt*4ITT~~~ffi= 
ttt4 ~ "m; tt ·ti ITT" 0 x1 ffi-tt :¥4 ITT#~#; ITT:®: $-1::5 x1 ffi = tt !¥4 ITT#~#; BS:®:$ BS r~ $ tE * xfnz 
79ffi-H*4ffl~rffi=HNITT#~IZITT~~~. 
[0059] fsJ I>~ 1tt;t !¥4 FA4 2 PJ Ll § t~ ~ t-@ ~ltt:¥4, ~ ~ 1tt;t !¥4 M -B' ~ ttf4. tE fsJ I>~ 1tt;t !¥4 FA 
42~4iJ!i4'jJJ:t4FAi¥Jt#~ r, J's] ~1%1ttt:t4 FA42RS4iJ!i4:'l:ttt4 Pf Ll [l;1[Fnfl~)'.I-B' ~ ~1&, ;lt'(JLlftP 
pJ Ll ffl ff 'fil J[NANDff{tf: ITT 1~fffLliffi ~ i-10 pJ Ll fflr J's] ~f¥j 1ttt!¥4FA42ITT WitUt:tlJ.BS ~~~~*Hi~ 
flfLl'E1trSffi 1tit, ~~ si~-B'1ttt:t4 ( 1lfLlftP~~siit) 5fP :t si ~-B' 1ttt:t4 ( 1lfLlftP :t siit) . .(±-~~ 

Mli:WLl~, J'§J ~~1ttt:t4~42Pf Ll~'E1tJSim1titM+-B'1tttf4 (~'E1tJSit5fPtf ~ ITT~d>-;f~) ITT 
Wi4iH:t~·FAofl1-Uih, fsJPl%1~t~:¥4FA 112nJLl~~J§~~1ifl~ITT-B'~HNFA, eP1i<.0--B'~H 
t4FA 0 

[oo6oJ tE-~""~JJlh'fJLl ~, itil1tFA32PT Ll 'E1trS~1tit, HJ'RJ ~!%1-tttft FA Pf Ll 'EltrSit.1tit 
j's] ~M1tttf4FA O ttifdtFA32ITT ffi-ttlJ. Pf l'J {lfi)ftP:iitt1t$~t§m;fft (CVD) t<llzvUft O {71jftp 'ftp 
*~1tnHiffl TtBii1t~32, IJ!~J]Hii!il2] Z, rl~ (TEOS) Pf Llffl fJ=:CVDIZITTiru1ttt:t4. J's] ~~1t 

13 

Micron Ex. 1002, p. 693 
Micron v. YMTC 
IPR2024-00790



CN 107771356 A 6/261n: 

1tt4 fz?:42 i't':J * ~Hllr:iJ Ll ,Wu:;iu El3CVD:qx;@: T" rz?:'iJUR (ALD) ** bX 0 
[0061 J t'@tf 1t m32;fP f§J P1~1t:,f;tf4 m42 s<J JJt@J:iJ Ll ft20nmif:50nm8<J m ~ 9'l , 01fr:iJ Ll 794lt 
1-tett1tm32lP4lt1-!'8J P~1tHf4 m42*Jtr~1}wt£AITT JJ/1'. 0 tett1tm32lP!'8J P~1t1tf3+ m 
( 171J:;iP, 1~t1Jt!lfr~ tREllZ!'aJ p~ft1tl4m) 42ITT xtITT £21Vx~m ~J ftM2J1J10241Nmll! ii;J , * _§jl 

ffi J.J. 8 .¥Ll 2 5 6 , ~ ff ill PT Ll 1! !=IH~ $ ITT£~ {JC Jt o tt ,ti: 1* 9'l ITT J,91 $ tJlfr Et! tl lP ~ iflHJlfr Et! ti PT Ll 
ffl {t~-rlt!lfr~tR oft~1-~hlli1Jtl9'l, it wtt~1t (32, 42) 9'l B':14lt1-i'sJ P~1t:,f;t:t4 fz?:42PT Ll ft'ilt 
1-i'§ffiZS{J fa] P1~1t:,f;tf4m42 p;j Jl~¥*__!:_-+*s{Ji)J>JS{J JJ& 0 
coo62J t'@tt~l"I m 7oDJ Ll ml9'ftit w Jt,t:1t (32, 42) z__!:_ 0 tett~l"i m 70§1itett1t1t:¥3+, Jt 
PTLl:iE ~tetf1tm32ITT %~i-J:t4ffl1BJ ITTi-Jf4 o~etf~~ m 70§1r1i ~i'sJ P~1t:,f;tf3+m42ITT %=11 
t4:::f lBJ ITT1t:¥4o ~ett~~m70ITT W&PT~1ftJ.A20nm~lOOnmITTm[f,i li;J, 0ffill PT~J* ffl1! 1J\QJZ 
~ J;: ITT JJ 11'. o 

[0063] -'f :f:E3. ft ff ltfz?:80PT Ll m bxftfTI€'.~~\;/ g 70z.___l:_ o -'f:f:E3. ftff ltfz?:80§:rr1i~ Jr Jw:,f;t:¥4, 
Jifri£Et! Jr &Ut:¥4 PT Llft~1LF§S<J-'JL:f:E3.1,tzv~J (;ltPT Ll*ffl {t"¥:tllfi+:m 1,U 9'l ffl1t1f 1tm017tl 
ftp, -'f :lfl 1t 1f JtmsoDJ Ll*ffl Et! Jr Jw ~~-1tlm ( 17tl ftp. {ti§) , 1m 1t~QJZ-1UEL-'f :lfl 1t ff 
rr.mso§;J=rs:::f IBJ ri'sJ P~ft1tl4m421N*=Hl41N Et! fr Jwttf4 o-'f:f:E3.1tf1 rr.msoITT WJi'.PT ~J 
ft/.J.5nmI~AOnmITTru~ 1i;J, ~ ff ill PTLl*ffl]~jJ,wi;]!J;:ITT JJ& o 
[0064] * ~JF m ·t~Hei :Ml pJ Ll Jl~ llm J§ ft ;It 9'l * hxf¥1itffff1t:J: i't':J IX~' ;ltft* X. 9'l ;f$ 7'J ff 
{tj: [2{ ~ 100 0 * ~ ~ m tH;t; :Ml pJ Ll Jl ~ ~ ~ [2{ ~ ' ft pfri£ [2{ ~ 9'l ~ J§ * 5)U~ ~Ell t~ rlrLl ~JJJ Et! tli s<J 
ti ~EeJ]!HL ta tT-J 'Jt ft* Jt 9'l ;f$ 79 ti~Ell IX~ 300 0 * ~ 7F m ·t~Ua tT-JiE DJ Ll Jl~ ~~IX :l!ij' ft?fr 
i£1X~ 9'l ~1J§mm1'.Z2mLl:r¥fit~~1t:J:ITT~1tITT jr~~1t:J:, ~tr:*Jt 9'l ift79jr~~1t:J:1X:1Ji-t200 0 
[0065] ~,; 00 2 , pJ Ll tlHABli ~ ~ i@: f!Jtl mm ft :tiiffEll IX ~300ln 5r ~ ff 1t:J: IX~ 200z.___l:_ ;!-($ 

s<J pfi' tfi :rt BV. 6 9 o rfi' tt :rt BV. 6 9 PT ~1 Jl ~ i5- f~ pfi' tfi :rt* oo , 1't Zf rfi' tt :rt BV. ITT 7J( -'f tJG oo % ~ tlH~ 
file~ ¥tJz 8 ITT J,91 * 00 ITT~ ][file~ ~zvtfu* 1t Oft ~1-~ JM 17tl 9'l ' p)I' t¥; :itB~ 69 pJ Ll Wtt Ll r 7J 
;r{; m 5X : :@ ii ffl 111t +im (;It nJ Ll t! 00 ~1t ITT :ftiJz::rJttiJfU m) tJJ m j,fu ;jt ii:~ {tj: IX~ 100 5f P nJ :l1t 
R<J:ti~ERIX~200, Jl.ctt£ktLlmT~ITT*t11t~liITTif!j7J\. )K 00~1-t T:f:E3.1-tff 1tm8o;fP~'@~t~~m70, l:J, 
btJ!tt~~tfun!:1r~m~r1zv!JJ**mpfi'1J:it:R oo Oft w1~~00IWu 9'l, ix ~2005¥P3oom l:J­
{± ii'§ [BJ ITT t£kbLl zv ~f JiJHsJ [BJ s,Hi t£kbu , .!:!Xi~ f5Z ~ 200 PT l1 {£-$ 81! ITT t£kbu zv ~I rf1 {£ f5Z :l!ij 300 Z mT 
iit£ktLl o 

[0066] i~i_§Jd::Eizv~lnJ Ll 17tlYP§tr'i*~~~ITTtitLlIZ:5fP*=~~ITTtitLlI Z:, *~~ 
~ITTttruiz:Jl.ct-1-EllZ$1-~~J[j,fu~~~ITT~~,ffi=~~ITTttruiz:Jl.ct~~·­
m ( 1Jtl :tm , JI.ct$ 5J\.tfu tR 1-tfllt tlfz? ITT 5r $ $ 7J\.) * 1t ~~~ft ffii Fn ITT*~~~ Fl~ t.ca~u I z: 9'l ~~ 
ii~ J[ t.ca ~Ll ITT IX~ 0 ftp* Jt Jifr {! ffl ITT ' § trS it w ITT$ m ITT ta :Ml ITT "~" ii ;E 5z. 79 ta :Ml p;j ITT~ 
XiJ* ~;ttt45fP*=1t:t4 mITT t§xt{_tr W.01ftl9P 'ft¥tmt£ktfUm (;;;KJF t±:1) pJ ~j 1iJJffi1JpJt JHilfil 
~ft, l:J- in~~tfuqi~ff1t:J: !R ~ 1005fP~~Ell!R~300, 3f _§_ PT l:J-it wtihn!:ff ~ rtJ :ff tH£ktUI Z: 
5f P 8( ft I z: 0 'ilt'i'- "& [P] :ff ·t~Hitu I z:: nJ Ll;@ Ll: p,J;j '1'-~ J[ ~ (xt $ T ~ x1 te ti w Fi? 3 2 ;if Pj's] p~ 
~tt~m4ro~J[~M~~%#ftITT~,3f_§_ttru~ttffiili~W-&ITTIX~li;JITT'flli~~ 
ltfi?80;f Ptetf ~~ Fi? 70, Pfri£1Xk-t£i8:1¥:ITT IX~, ftPfri£1XJsx 9'l, -'fffi 1tf~ ltfi?80ITTTP1:R 00ft 
~~ftftmtt~mITT*i'ffli'ffl%ITT~~~ITT~~I~m~~~~#ao4lt1-~~I~Jl.ct& 
~~1tftmtt:1fU~~~*W%*~ffl1tftmtt:1fU~ 0 8(~IZ:~~~~~~~78(~~:ft 

14 

Micron Ex. 1002, p. 694 
Micron v. YMTC 
IPR2024-00790



CN 107771356 A 7/261n: 

rxtJLt.ratr:utt'¥4B'-J ~, LlR~fr-:ti:it*OOB'-J x1 @B'-J ~~ (ep, * f:ROO) B'-J +E:Jt o ttmhxJfr-:ti:it* 
ctu:!tJ=HsJ, PT Ll~1it1:v:+ ix~2009'l s"J :Se, ~tiR1t (32, 42) s"J m32to42Ll htm 12to31 s"J g~j}, 

LltEtx~2009'l•ff *-'@:1t~i'lz8 ( 1YLlPo, •sili~tlz *-'@:1tm 10) o ~{iJfu, {ftf !X:lii-t2009'l 
~~@m~m*PTLltE!5fflrmAA~~:it*®~W•*~~~~W•~~~~~o 
[0067J ttmAA~fr-:ti;:t~QzJ§ ,:Se, f!ftiii:1* (32,42) ITT3'1,[E$*PILlJ:l~~fr-:ti:it*OO oPO* 
XPJTftffl s'-J, "~fr-:ti:it:R 00" ~t~-tfi:ROO, ~EtJS _¥ & W3 '4'7-k f :R005f-O_¥ & p;Jj,}~1L:R00, 
~~m,}7-k+*rni®ffiM7-k+:RrniITTffi-ili~~Lfil~ITTffi-~1L:Rrni,~®ffiM7-k+* 
rnf ITT ffi = ili ti rnJ r M 1$ ITT ffi = ~ 1[ * rnf O "~fr-ti A ~Q" jE t~ JI_~ ~fr- ti A* rnf ITT~ 0 jilt f:~ m ITT 
JLl ~$ 73'- PT Ll 1YLl Po ;iiUiti< 1t 1i ~r:t o 
[0068] ~~l!:13, Jr M*-'@:1t~@D lOPT l1mAAttJHnlff{tf: IX~2009'l, 3'rrnlff1tf:lR:lii-t200 
~ *-'@: 1tM tl!-m 1 o ITT 1¥ si ¥i-Jz *-'@: 1ttJ tll-ITT TP1:R 001i iioll cl: ff ITT lR ~ o 311, M *-'@: 1t¥@ 
1 lOPTLl El3:izg}ftt3'rfilIZ::mhxo3'r M* S:1t~@llO'e1tJS-½* S:1ttt.t4fz?: 108'-J•si~tlz * 
-'@:fttt.t4 (iJLlPo, •sili) 3'r Mx11rs"1 •si*-'@:1ttt'¥4 (1YLlPo, •sili) o PT :i&tfu, 3'r M*-'@:1t 
~m110DJLl1$*~~':1§-'@:~~~ITT ~1$*1fLl o3'r M*-'@:1t~m1 lOB"JTm:RrnfDJ Ll ~'E1t15f 
f:E3.1-tf1 rr.mso □STP1:zzffi~7J( f:zzffi:ttffi, ~~pJ~). {v.r ~Z r. oJr M*-'@:1t4J:ilil 10~fl)!1j~ 
* 00 PT Ll ~~* L ¥ 1r ITT , _§J9: ~~fr ti :it* 00 , i~ ~fr ti* 00 79 [R ~ 300 9'l s"J ti ii: 1* 9'l ITT ~fr ti 
A:R 00 s''J ~fi O Jr fil * ~1t~ @1108'-J ~* L~ ]'[ s''J 11J!Ll~;t§x1r7-k f * 00 ( 1YU:tzu '~fR s''J Tm 
*mi) B"1:m&PTLltE!.A80GtiE:lOO&B"Jm~ pg' 1YLl:tzn90& 0 

[0069] HJ AA Jr M*-'@:1t~m 1 lOITT:i&fHi3'r MI Z::DJ Ll 1YLlPOJffiuLl r:Jf:it;liHr: {!&.@ 
ttm~ ft ( iJLlftOSiH4 ,SiH2Clz, SiHCb, SiC14, Si2H5,GeH4, C~e2H6, +l;{ta*-B'ftfrr ft~ ft, ~+!;~ii 
~) !5 t.ra ~Ll 1fLl ~ 1t ( 19Ll Po HC 1) J11m Ff tfu~ [5] st tfu iJrE rJJ o *-'@: ft tt '¥4tE ~ ~ si * 00 ( 19Ll Po ~ fi-~ tt 
t4 ITT* 00) LITT fJUJrnt)~ lj\ rt.ER jLl tr:Llxt *-'@: 1ttt '¥4 BS t.rajLl i1 $, rm*-'@: 1ttt '¥4.(± si 1t:R 00 
( 1YLl :tzo + -B' 1ttt '¥4 ~ 10 ITT Tm* 00) LITT vUW®: $ A T t.ra~Ll tr:Ll x1 + -B' 1t tt '¥4 B"J t.ra ir®: $ 0 ~ 

Jlt , -'f.-'@: 14: f ~ '¥41JUJU9' tE -f -'@: 1i * 00 L , i~ -'f. -'@: 1i * 00 ~ -'f.-'@: 14: H '¥4 m 1 o ITT rw * 00 ITT till :fl 
• ii R"J fft) 73'- o PT Ll :i& tl I z:: ~ 1tf: ( 1YLl :tzo Y/4 ;f;{ 11BU!L I z:: ~ 9'l ITT ~ 1~ ~ 1t ITT * ffi , ~ ~) , 1! 1~ 
VVf9'BS*-'@:1ttJ'¥tl:5*-'@:1tttfJ.m lOITT• □itatiJJrfil (eP •□i) ~ f'x1-lro 
[0070] ~~!fil4, ft! 1r JmtJt;'Ett.t4m65Lmf,R.(±~fri'm:itfl~69BS JU~W*rfi (~{¥.(± rti~~ 
[R~3009'l) ,ff1tf:!R:liij1009'l ITT :Se, ~ti'11:1t (32 ,42) ZL, Llbt3'rlilff1tf:IR~2009'l BS Jr M+ 
-'@: !¥~@11 0LL o ~ 1)-~ tjft,f~ '¥4•m6sL 'e1t15 ~ 1)-~ H t4, i~ ~ 11' ~H '¥4 nJ Ll ~ J§ {! ffl ~ 
:tzo f-t$:tl Lti Tft! 1-t (CMP) ITT 'f ft! 1-tI z::it 'f·ft! 1-t o 1YLl:tzo, ~ fr ]1fitJfttifl!-m65L riJ l:J §}jfj~ 
fi- mHt.tlJ. , iJLl Po* 1$ *ITT~ 1-t li ~ 1$ *ITT~ 1-t li ( 1YLl Po Iili w~ Ji!i: JJ.z~ , 1iAB li WJZJi!i: JJ.z~ , ~ MB 
IittW3lJi!i:JJ.z~) 0 ~ * ~tlftM'¥4 m65L pJ Ll 5'iS 1::tj; ft ti~~ IX ~300 q:t ITT rfrti;:t~Q69 ITT JLl~ 

[0071] ~~l!:15' pJ LlnHr-'ff:E3. 1-tI z' Ll!A §}js-'ff:E3. 1-t 1~ l1:~80SSTP1 * OOITT 7](-'f* 00 L 
1ff$pt ~ * ~ tjftf~ '¥4•m6sLl¥J i'ffl73'- o 1Juyo, nJ Ll:iBiU 1-t$fJL.tiff:E3.1-t (cMP) J.A -'f ffl 1-t 1~ 11: 
mso RS J}n* [ID RS L :Jf ;f:$ ~i ~ fr J1fi tj; ftfJ f4 m65LITT $ * 0 ~ fr J1fttj; ft1Jflj. m65L ITT tj; ft t#~gt 
lR ~ 3 00 q:t ITT ~r :ti 5:tBQ ITT JLl ~$ 73'- ;j,iJ AA ~ *~ti fj. $ 73'- ( ep ' te ti tj; ft tt ft$ 73'-) 0 tE-,} ~ 
JJfil lfl) 9'l '~ * mtti'¥4$73'-pJ l1 Et!S Fuil3. (retro) ~fl'tt:it~*OO O .(±~;f~'t-at r' ~ * mtti'¥4 
W* tt* x 9'l lt79 J§il3.~frti:it ~ fi- ~Mfll-$-5t65 o :tzo * XPJT f!ffl ITT , "J§il3.~frti:it" 5G{tfc ~ 
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mA~~WA*®~*fa®oo~~~#.~*faoooom~~~~~#m~a~¥~~ 
rm* mi s{J ~][lie~ s{J Bl<!~• wi tt Jm o :ti□** ffl ft ft M1t ~ Ja *~* tiJX: ~*mt :ttf41\~j}6 s, 
IJ!Ll Jampfl'tiA~ ft mt:ttlll'ITT?t65ITTftftti!DJLl~DJ Ll::fti*~it:ti□B ,Pl□/~FITT1$*1fLl o 
~ r1t , Jr J1f'f:-B' 1tl; ~ 1 1 o fu m mpfl' ti .rt:~ fr mt M f-liffl 5-i"·6 s 71\. 1111 % ma 4':-B' 1tl;t&s m 4':-B' 
1**®z_llDPfl'ti.rt:*®z_l O :ti□*~ Jf' J§ JJ3,pfl'ti.rt:~ * mtt-,H.ll'ffl?t65ill pJ Ll %ma!! 
~B':1 ¥-t&913':1~if1371\.z.__t o Jr Mc'f: 8'1t¥~11O-½ 4': 8' 1t¥t&8 cp B':1 -s~¥tlz 4': 8'1tMi'4:7r 
Mx11ro 
[0072] a~'4---~JMI1JU cp 'DJLl~d>*fflJr Mc'f:-B'1t¥ffillO1f ~f:lfl1tIZ:ITT{l Itta~' 
Ll f:lfi ft~* mt±JtiE:tJi'3tFA65LITT ~ * ~111'3J.*%6XJ§mpfl'tiA~ * mt11;¥3j.i'fl373\.65 0 a~ 
T~JJt!i vrJcp, PT l1 ¥d>* fflJr Mc'f:~1t¥~ 11OlUf:f:E3. ft{l rr.~8O1f ~f:f:E3. ft I z:S{J fl rr. 
~a~' Ll fill. ft~* mtt;~JEMt4 FA65LITT ~ fr mt Mn*% nx:J§ JJ3,pfl'tiA ~ * mtMt4$?t65 0 
aJampfl'tiA ~ it mt111'4ifl3?J\.6sB':1f:f:E3. ft ( 15U:tiu, CMP) MfaJ1:tffl¥~1OO11=: ~f:f:E3. ft ( 15U:tiu, 
;fMjc) {l KFA~a[2{~3OOcpH;pj(;~fl'tl:iX:*rnizJ§%nx¥~11OB{J~T~~I)~ tLltl:fit,8 0 aQ{ 
~3oocr%m[yfrtiA*IffizJ§HJm¥EE110ITT !H~T~~~~*Llt!:f:ft,8R:a¥EE11OITT C~T) 1~u 
~cp ::f%mPfl'tiA::izffi o±Ka4J:'k11om f ffiJ.ITT::izffiffi r TJ!~m:2faJ ~J%m:7r Ill ( ,WrJ:tio, 
~IR~JJ ~ &% ) ff14 l□/wi:~d> T ffl r~~ ITT :2 faJ , 13:ft 1"FtE:t9 IBJ R ~ ITT ~t&ITT lR ~j 1 oo cp % m 
~ g; 13':J -ff frt ff ff 14 0 
[0073] ~~006 'tlHfiii *0 TT s{J *=~i/tl1:1YUB{J*=~mt'H;+f~pJk:J,;imtta%m:7r Mc'f:-B' 
1t¥EEzAfTHJmEg * mtLJl:JEH1'3tFA65LJA002ITT*~~m:·t~Ha~-B' tB O f:lfi 1t{l KFA80aHJ 
m~ 2Jifr~ITTPfl'tlA*®ZlW1&'.~~ft O ~6ITT ~ fr Jfft±tift:ttt4FA65L PTLlA~ .1=ij~4ITT ~ fr 
~ ±Jj; ft 1tf4 FA 6 5 L ;t§ [BJ ITT rn 7]\. 0 !H Jr ' 00 6 ITT Eg * mt ±j; ft 111'4 FA 6 5 L pJ Ll * ffl 1=ij % PX 00 4 ITT Eg 
* ~ ±J JE11 t4 FA6s LITT m l9' 1Jrt ;t§ 1BJ s{J ml9' 1Jrt *% m o 
[0074] ~~007, '6JLlnHrf:f:E3.ftIZ:, Ll}A 'E1tEf:f:E3. ftfl Jt~8OB{JT,ITT*®ITT *-'f*®ITT 
_t1Jf$~i Eg * !at ±J'l;JE,t~ 1'4 FA65LITT $73\.01YUY□' nJ Ll JffiU ft5¢tJL.fJf\Gf :f:E3. ft (CMP) }A f :f:E3. ft{~ 
KFA8O1¥1Tm*®i¥1 _t1]~~i ~ fr Jfft±J'iJEtti'4FA65T,R{J 'EH7J\. 0 pJ Ll*ffl 'f:f:E3. f-t fl KFA8Oft~ 
fl ltFA*f Jg ftEg it mt±lJE1tf4FA65Lo Eg it mt±lJEHf4FA65LITT±lJE1ifM11R~3OOl□Jr~ 

ff ft l>Z ±!lj 2 O O rf1 ITT Eg ft mt ±j; ft 111'4 FA 6 5 L i't{J JU :::k $ 7]\. ~ nx J§ m p)I' tm A Eg ft mt tt 1'4 $ ?J\. 6 5 
O~P ' r@rl±Jl; ft1J 1'4 $ *) 0 :ti□ *fl ft tit ffl T J§ lliPJI' ti A~* }y1fJ *4 $?t6 5 ' IJ!Ll J§ * pf)' ti A Eg 
*~H1'~·$7]\.65ITTftf-ttiinJ Ll~nJLl::f1$*~it YDB ,PlP/~FITT1$*1fU 0 
coo75J ~~oos, jcftlnt3.\1fLlFA (*~ t±:1) PJ LlJJmJJ□a T:lt! ftfl itFAsol□ Fn*rfl'tiA Eg fr 
~11flJ.$73\.6sz_t, 1l PT Ll1&:00~ftLl fl~ff,ftf: IR~ 1 oo;fottfH!k[Rl.gx3OO, TTu::ffi~Jr ~ ff 
{tf:[R ~200 0 pJ Ll nHf ,;;r_uU'f tH3.\~U~,;;[P] [BJ tH3.\~Ll Ll}AJr ~ff,ftf: IR~2OOl$~i }cimpfl'tiA 
~ * mHti'4 $ ?t6 5 ITT ~if13 7]\. 0 .(± ~T~ i@: 1JJU rr 'pJ ~j * ffl,;; [P] ff ·r1 t3.\bU ~j }A Jr~ ff ,ft lR ~ 
2009"1 ITT +-B'1t~tlz8ITTT.ITT*ImITT _t1J~~Jam[yfrt%A~ ft JmM1'4$?t65ITTt?Vll~~ ITT lR 
~o 

[0076] Fn*Pfl'tiA Eg fr mH11'4ifl37J\.65i¥J )-;I_~ EB T ,;;[P] :FPt'H3.\~Ll rm~ 1J, 0 A1tttl1' a:tt~!k 
lR ~ 300 cp ITT [)jrti A* Im z.__t VLf9' ITT Eg ft mt 1tf4 ITT Ju~$ 73\. ;j;tj 6X J§ ils,pf)' ti A~ ft.~ 11 f4 $ 
?J\. 6 5 o IE! rlt , Fu ils. ~fl' tt A Eg it mt tt 1'4 $ ?J\.6 5 (:ti□ {± !fil 8 ITT kt lEJ! -ti? ~I z Fu :tJH~ ITT) :im J1 {± ¥ti 8 
z_tmmloOO~ft~ * Jm1tt47'orim O >'rlil fR~ij~79TTimaJampfl'tiA ~ * Jm1tt4i'fl3?t6s 
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B''l - $ 73' +Bz # ~* B''l 1*f~ p;J 0 
[0077] ~~009' r Pi~Jr ;iP¥:W1*1Hll 10ApJ 12JJl~AAftJr~~1!:J:l>{~2009'l, ;lt7']ft;lt 9'l 
tmflih ii 4: W1*1-tf4 m 1 o ITT 1¥'- si ¥ti 4: W 1*i'Jf3J.ITT T,D1* Im ITT g ~or$ Jr M4: W1*¥ !"t 
11 OAPT 12} ffi m;1fM~Jr MI z:mAA' Jl:ft*X 9'l ftY'J:ffi-m;1f·rtf:Jr MI z: 0 r ifflJr M4:W1* 
~~l lOA§;J'§l'j'Lsi4:W1*Mt4, ;lt!54:W1*rtt4m lOITT l'j'Lsi~tlz 4:W1*rtt4Jr Mxt-:?ro PT 
nhrfu, r$Jrfil4: 8'1*¥~110APTl2JJ~~~~':1§~~B''l~Ji~1fUo r$Jrfil4: 8'1*¥~ 
110M{]Tm* rn:iPT l2J 1iI+§1§-'¥f:E3.1-t 1, 1tmsos{J Im* mi s{J 7)(-'f * rn:ir1f, Ji 1iI+ J§m~fl'tJ:it: 
~ * ~t-Jf3j.$73'65ITTJ,D1* Iffir7J Or $Jr M4:W1*¥J"tl 1 OAITT f~~m*rnf DJ 12} ti~El!J§il3,~fl'tJ 
A~* ~ltf3j.$ 7165 ITT 1~~m' ;t pJ 12} te¥* _t ¥ ][ s{J f~~m Or $Jr M4: W1*¥ )"t 11 OAITT 1~~ 
mt§xtr7K-'f * ffiITT fl§ )JtpJ li ftM80!Jt.¥iJ lOO!JtITT mrnl p;J 'i51J:ti□ 90)Jt' 0 ~ill pJ ~J* fflJ!ij\ 
AA~ A ITT fl§ JJt o 
coo78J mnxr $Jr M4: s,1*¥~110AB''lnh1lt!:JrMI z:ml2J--½PT mrmnx003El''l Jr M4: 
W1*¥ ~ 11 OS{] m¾'t:'tJr MI Z:t§ li=iJ O pJ 12} m¾m¾·r'tJr MI z: s{Jtf~i Btf§J' f!1# r Pi~Jr M 
4: w 1* ¥ !"t 11 oA ITT J¥ JJt DJ l2J ft-'¥ m ft 1, 1t ms o ITT T,D1 * Im '=5 4: w 1*¥i-1z s s{J T,D1 * Im zJ8J ITT ¥ 
HJi!rJ\11'J 30 % :f□99 % zJ§J o 

coo79J ~~oo 1 oA-1 on, ft¥3cJ1cti1fUm (*~ t±:1) JJmJJ□ ftOO 9s{J :ffi=~ru·r1tat1:1z_tw1:oo s 
B''l :ffi-~m:·r1tr1it1:1z_t o 1t¥x:rliJ111fUB PTl2J, i@:JJ□ ft 12), r B''l _t1f: -'fffl 1t1J 1t1zso, J§m~fl'ti 
:it:~* ~t-tf4 g~j}6s, 12J ». (i) oo sJiJr7is{J:ffi-~JJm 1Jus{J :ffl-7im:·r1ttt1:1s{J¥~110, AA~ 
( i i) i-lH@ oo 9 JiJr ~ ITT * = ~ JJ1h ,wu ITT *=ta t1g 9'l s{J r $ Jr M 4: w 1* ¥ /7,t 11 o AO ft ~Jl: m t£1utu m 
~ftru~~ftl2J~~9'lmAA*Dom;~* □ ITT~~.~~* □ ITTffi-~-mAA~~mmAA 

Hfitfftt,ata1i:JITTff1tf:g~100 l7'J, 11* □ ITT:ffi= ~•mAAft1,)jmmAAEm'&xt~tat1:1ITT ti 
~91g ~300p;J O :ti□ *XfiJT{tffl ITT'"$'&" fa;MJ ~f§/ /f ~ 1tih ITT£at1:10 
coo8oJ H1i4'1ff * □ 49l□m'&H1i4'1ff* □ 49' PT!2J EB 3mtt-'ff:E3.1-t1J Jt~so,t~ff~g1~70<:~, 
wtt1:~1~ (32, 12) ,~wt~ti1~m31, ~* ~~m 12lrimm~fl'tJ:r:1;:~ * &tt~f~-$73'-6s~i::p* 
□ R{J OO~)[(m~ oft-~~JJmiJU9'l ,~1"·Wfi4'1ff* □ 49PTi2JJl~tt~~m'&Wfi4'1ff* □ 49' 
~tj\ s{J J[{~:AA~!Jt O w{~:1:fil' * □ 49PT 12} Jf._;ff t§ [BJ ITT H1~AA~!Jt O pJ!2J 1!ffl~ft□&.$ ~ ~ ~~ 
t£1t ITT~ ri'iJ ff ·r't t£1t i&;;f6tHr * □ ITT 00 ~ITT~ f P o ~ 1J>-'1' 4: W 1** oo ( {71J :ti□ , Fzf 1 o) :irn .ct~ ri'iJ 
ff ·r't t£1t ~~ft~ '1' H fit ff* □ 4 9 lP ~'1' m '& W{ic/'1 ff* □ 4 9' ITT~ %!HITT* 1Bz W:JJ fl~ ii O ft jjl: m 
~mmml2J~J§~~~U~ft~#~o 
coo81J ftffi=~JMiJuITT1fft9'l ,_tWJrM4:W1*¥~110nl□JrM:tmmW73"11 PJ~im.ct::'h 
-~~tt*MIZ:[BJ~%~ft~9ITT~=~ffitt~;MJ_t,~ft*X9'l~~~=~~tt*M 
I Z: o_t $Jr M4:W1*¥~ 110BJ[fi%~ftr $Jr M4:W1*¥~110A_e o~1'Jr Mimm$ 
73' 11J[tim~i'±~t,&srt, ITT W1*t-ttl& lOITT10flihilITT4:W1**®_to 
[0082] ft-1"'~mEiJU 9'l, ~=m:tf·t'tJr MIZ:PT i2Jftlx@tm~1* O~P '+W1*frT1*~1*) 
s{J ii¾~~~ fffLl T WWt~ f~-s{]1]Lf9'J!$ITT g~ 4-1 Jtt1T O ft:t3:t~'rff iJL r' _t $)fr M-'f. WW~~ 
110nR{J JJN PJ 12JJ;:rJr M:tmm$73"11 0 1< WJr M4:W1*¥~11 oA;f□ _t WJrM4:W1*¥~ 
l lOBS{Jtii~;MJ~Jr M4:~1*¥~110oft-1'~Jm!i5Ll9'l, pJ!2J~:tl r$Jr M4:W1*¥~$73' 
1 lOAS{J J¥JJt5fP_e $Jr M4:~1*¥P¥ 1 lOBITT JJJJt, {t1~ _t $JrM4:W1*¥P¥ 1 lOBITTJ:W*® !5 
J§ il8~fl'tJA ~ 1t ~t-tl4$'5t65ITT Tm~ Im ;f P/AA ~ffl 1-t 1J Jt~80ITT Tm* Im ¥*_t:ttffil oft ::'h 
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-~/Jlli1?1Ucr, PJT),~}f r$>7r M~ 91*¥~$-5tll0Ai't':J JJ)t;fp_t $>1rM~ 91*¥~110Bi't':J 
J.Joc, 1t1l _t g~>'rM~-B'1*¥~110Bs"JJDtzzrnimPXfrE1is mm~fl'ti:iX:~ 1t1mtJf4g~1}6ss"J 
Jpfzz rnf ;f Pf :ffl 1t {~ It m 8 0 ITT Jpfzz rnf ITT * f * rnf ITT _t 7f O fr i3: 1~ 'tlH5t r ' fr HJ PX ff {i:t ff Jt ,i: 
~ :+ti ;fW lil tR IX ~ z.J§ pJ ~J iztr* ·ttfj1!::f-f 1~tffi ( t Ou Ch-up) f,l:'i''¥: tJl fJl¾ f f:E3. f-t I z; 0 

[0083] frffi-jj,M~-B'1*vU9'IZZ}BHfrffi=jl,M~-B'1*1JU9'IZziw' $1-ff{itff 
3f D 49:®ti5c w:lt~1* (32 ,42) i't':JJ~~'l'ffln\.mh~ oL $>1rfil~ 91*¥~110B§}'JS•s1~ 9 
1*1J*4, ;lt-'=J~-B'1*tJ'¥4m 108"1 •s1¥tlz ~-B'1*tJ'¥4>'r Mx1-lro _t g~>'r M~-B'1*¥~110B 
:fP>'r M:®m:'l'ffl1t11 ITT ~-B'f*Hf3J. DJ Ll "7riffl>'r M~-B'1*¥~110AITT ~-B'1*H'¥4t§IBJ Ejf;7f 
[BJ ( 1?1U:ti□ , ~ ifaJLl tf~§!is•s1ilJ o ~Jlt, >'r M~-B'1*¥~1 l0;fPJ§mrfl'ti:r:t ~ 1r MtJ'¥4$ 
n\.65n\. fi1JmPXfr~-B'1*¥tlz8ITT~-B'1*:zz®z r.:fWpfl'ti:r:t:zzffiz r. o:tlD5'!rm~, iffln\.65ill Pf 
Llmnxfr~tlz8ITT$-5tz1-:. o >'l'M~-B'1*¥~1101=5~-B'f*~•tlz8 cp ITT 1'jis1¥tlz ~W1*Hl4 
>7rMx11ro 
coo84J frffi-~~1?1us"11f1tcr, >'r M~-B'1*¥~11ofrmPX~sssffi-~rrH1~;+;:+t1 cr s"J >'r 
M:®m:'l'ffln\.1 UtJ:1!'8JMz¾t~o wf~:l:fil, >'r M:®m:'l'ffln\.11 DJ Ll!ilf1-11'z~'BI~, H:®)]!60DJ Ll]!JjJi 
~!ll~tlz8 ( ,WrJ:tio, H:ti:ti~!ll~ 10) o Pf iz!;:l:ih, ff:E3.1tfi rr.~80Pf ~Jx,tttti$~~70m1*·ttf::tm1tt~ 
[ZA 
1'$ o 

[0085] ~~~ 1 lA-1 lD, *-~!Jlli1?1U:fP*____:.~!Jlli1?1Ui't':J7Jfftcp Et':J r -;lp]Jft'lt'5:®tt)1[mf¥:m 
;f9'tJ'¥4mfrfffii~TT D 49l□Em:i&fffii~ TT D 49' cp S"J~-,t-pg mnxfffii~$Hlmo17U:tin, Pf 
LlmF¥~m~~&-1-m~~1tMm,1'f~ffH~m~~~~*M~,LlmPX~rtm*1i: 
f* 0 ~&-T~Jtt~~ fr Jlm§:tt~&-;f~~ fr JltJt4, 1Ju:ti□ ~ fr Jl~~~f,!A&JtJ'¥4;fP/Qf;~ 
f,tJEL ff {ii'i ff H '¥4 m Pf Ll Etis ~ w if§jjt ~ 1t M tJ'¥4 , 19u ti□ ffl f-t 1i!Qf; $1- -B' ~~¥Ji ffifrt]JL Pi 5f 
~ 1t 1mm§1is-$1'~ 1t Mm ,1:fU:tlP~f-t1it, 9-Xffi:tlDO\O:lt~f* (ep ,~f-t1itj~({t1it,~f-t1ittt 
~1*) ITT~fi'Jm~tt~f*o 
[0086] ffi-J1Jt T-B'l4f~ '¥4m nJ Lli5Lt9'frff{ill~i$Hl50LL O ffi-31~:¢ T-B'l4H'¥4•m nJ 
Ll ~ $ s1 Qf; ~~ s1 ~ -B' 1*tJ '¥4 m O Pf Ll n!Jf ~ ri'iJ f'f ttt9l~Ll Ll ~Pi*-~~:¢~ -B' 1*tJ '¥4 m ;f P ff 
fi ff$ Al~ ITT lK f $ -5t off {i ff :ff D 4 9 pg Qf;!_S i& ff fi ff :ff D 4 9' pg ITT ff {i ff$ Alm ITT~ 1-
J~ ~ 'l'ffl n\. ti:J PX ff fit ff~ Ats o off {it ff 3f D 49pg !:!Xi$i&fffitff3f D 49' pg ITTffi-~~:¢~-B'f* 
tt'¥4 ~ B"J ~,t-JrJ~i'ffl-5tti:J PXffi-+-B'1*M*11-~601 o fr ~1-ff fii ff 3f D 495f,P~'i"' mi& ff fii 
~:ff D 19' ITT~$' JffiUffi--t-B'f4(f~ '¥4•m60l)fP~{it~'AUl50ITT:l:ti:1i:14':%PX3f DO Yr MJffi 
m $ n\. 1 1 i¥J JDf :zz TIU:® tt ~ i'--ff {ii ff ¥i Al 5 o cp i¥J ff □ flt t&J :f_E!Lf:: JlL ti□ 5'! ~, ffilr $ Jt 1 1 , IJlU ri J Ll 
Wf~:l:ih!Jft'e 1 0o 
c 0081] * = ~ ~:¢ *-B' 1*i'J '¥4 m 11 :tim19' fr>'r MJim: 'l'ffl n\. 11 ITT 10:i=1.!J !i ITT r91 * oo _t O ~ * 
Jm:l:l;'EtJ'¥4'iJL~.(±fl1/. rf1, i~fl1/.~ff{it&::3f D 49!:!Jiimi&fffit&::3f D 49' ITT:;;fdlJEITT'l'ffln\. o:@rl 
ff:E3.~IZ:~~fi'Jm~1tttfl~ffi=~~+-B'~fJfl~ITT7Kfi'ffl-5tMJ§m~~~~fi'Jm 
H'¥4·'l'ffln\.65:fP:Yr M T-B'l4':~~110ITTTITT:zzTIDB"J _t:1ff$~i, i~ff:E3. f-tI Z:nJ Ll §1js[!l] ~iH!k~U 
;¥□ I Qf; f-t "¢ ;J:J L fM T lli 1t O * = ~ £:¢~ -B' 1*tJ '¥4 ~ i¥J ~ 1'-*Ll ~ $ n\. :+ti I:&*=~ -B' 1*M '¥4 m 
602 0 *-~ -B'1*i'Jf4 m6o 1 ;f P * = ~ -B' 1*:tJ '¥4 m6o2 ITT ~"l---t§ 4~ ITT X'J ;ti;J PX~ 1[ ~ w 1*3im 
60 off {tf: rx: ~ 1 oo cp ITT ff fit ff-fll 5 0:f P ~ l'f. ~ -B' ~ :®m 6 o ITT~ "I'" if§-$~ ITT M t1:J PX ff {it ff tt :ii 
tlHi:J 5 5 ' ff {ii ff tt ~ tlHi:J 5 5 EE t§@ITT {ft~ ~ ~ ~91 , :ti□ r X £ i$ §'ffi :tm Wi j£ ITT O ~~!11IX:IFj300 cp 
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B':J D' fitM:m Hl5O5fP~ 1i ~ 8'1*:®i§:6O~,};tB~~B':J x1:j;i:J PX)_;fili&1f {it M:ttff:t6 :j;i:j 55' , J_;fil i& D' 
fit~ tt ,ft t;tr ti:J 5 5' + EE ffl@ s"J {:fr~ ~ :tli!ll O ~ * ~ tJtJ'E;tt *4 ~1Lf§ M PS iU ~'@ti $1

~ m 7 0 s"J Tut~ 
rnfITTr7f otf{itff:H □ 49~~$:i&t7{itff:3f o 49' ~ ITT~ 1' ~J:JUtHl4ITT~1---JU~$73\.~ 
m ~ fr Jm ,~;6201i* ITT~ W{*;ttf4mlRtE[lD ~A IX~~ ~)Jl:; mriltR IX ~63 0 tJ: 1"YiltR IX ~63 
1ti!ll-!l:El'r~Wf*Jffim6O:FFii::ffiE~ 1' ~~62 o 
coo88J .j_ti1Jt1z~ * Jmg72%)Jxtttilti$\;/g7O, f§j13,~fl-t¥rt; ~ * Jm;t;tf4$?J\.65lPY-r fil~ s, 
f*~~l lOZJ:. 0 ~{IJ1Hii!ll~1Jt!f PT Ll:®:u:tli!llt,&~ * ~m 72, ~'@ti~~ m 7O,Y: ~tt,ft{* (32' 
42) , ~ $ M~tt1* m31 , ~*~mm 12 trim il3,pfl- t¥i j:\ ~ * ~ ;t;t f3J.$ *6 5 HJ m O tE ~,} ~ JMi: 1Yu 
~ ' tt1it ff::ltii: ta~ 5 5 pJ Ll ?J~ % ~ ;j(-'f 7f rnJ hd 1 % mJ-J 1lz Jlttl rnJ j's] ~~ 3f ITT rn O tEi3:;f~ 'ti IJL 
r, ~{1J11J:ti!;i!ll11Jt!f PT l'.JJB-~* = 7](-'f 7f IP] hd2M 1$, * = 7k -'f 7f IP] hd2PT lj ~1[ r * ~ 7k -'f 
7f IP] hd 1 o 1f fll1Ht i!ll 11JtlPT Ll M 1$ IU~ -B'1*:tJt4 m 1 OITT -1. $ $73' ~ o 
[0089] ~}'$~1fUPTLl+JztJ'LA~ S,~;ttflJ.g 1os':1*ffi$731,.~ Ll%Px~tllX~61 otf~,}~ 
JMi:1YLl~, ~-B'1*;ttf4m 1O5fPY-rM:®mr'\~j}l 1 PTLlJl~*~-B'~~:@ (1YLl9Dp:@) s"J:ti~, 1jj,~ 
tllX~615fPfjUizlX~63DJ LlJl~*=-B' ~~~ ( 1YLlfton~) ITT1$~ o ~H~-B'1*:®m6ODJ Ll 
J=l1f * ~ -B' ~~~ITT 1$ ~ '~PT ~J l,t~ r.:ff: *1if ITT O Po* j(Ji)T{f ffl ITT ' ~□ :1,1H$ ~ ifiH;&Ji'. ::f Jf)d 

;ul. 0 X 1016 
/ cm

3
, IJ!Ll~-B'f*;t,H4~*J:.~*1iEITT 0 

[0090J tf ~1"~ hfil 1YLl ~ , l'aJ ~~ 1*;f-tf4 @42PT l2J, 'r1:rtWi41;f-tf4 E o tE~1~'tf 1£ r, Wi41;ttf4 
m42pJ Ll ~~7'1-B' ~;ttf4m, 1YLlPn, :®:u*ffl;Jzg¾tH~t~UI Zx1~'@ti1*m32m¾tHfutJl;i 
4jllj 4i;tt f3j. m42 Ll HJ mti rnJ [!I] ~D '* ll:®:umtR~&~ 1~ -B' ~ ;tt*3t ( 1YLlfto ~~~ ft 4mH m ( 1YLl 
~□ 'TiN)) ;fp~~tit1t;tt:t4 ( 1YLlPD 'W) ITTtll1f*tiifttl IP] l_lJJ p§ 0 tJ[P] l_lJJ ~sY-Hm sq-B' ~;t;t:t4ITT im 
7J\. ( 19Ll ft□ ' fr 1f 11J1Hli!ll i1Jt!r ~ 5¥n:ttM1t12 ~ * ~ m 72ZJ:.) pJ Ll Jffi:U ~ IP] [BJ tHi~U1&::ft ~ 0 ~ 

,}tl IP] [!I] Ps tj ft~ -B' ~ m46' ~ pJ ~j ffl ft rt MI M:tt * ~tt;J 55ITT f~ t1J Ir~ t& 0 mi& ttfit M:tt 
'1Hi5*1;J55' 1&:ffl T tE1',Util1*-t$~i ~42ZJ§xJfttil1*~ l'aJ ~~HITT ~32 o 

coo91J ~1-\'.t-fu, l'aJ~~1¥Hf4m12nJLl i&:'l.7'J-B'~motti3:1~t:1=rm r, ::f '..16, ffl.:t:&~1~-B' ~ 
;t;tf4 IH~HaJ ~~ f*i-tf4 m 0 
coo92J PT LltE~1"1ff1J1HiiEl!i1Jt!rB"Jf1J1Hf.J:.%mM~ifl'RJ~r~Hln 4, WLlfto, :®:u~1r ~HlJ.m 
B"J m19'' lj 1,Ul ~;;k ~ % ~ 1r ~ ;tt f4 m ITT J](-'¥ $ 7J\. Sq~ IP] J=H1trtti<U O ~ % ~ 1r ~ ;tt f4 m ITT~ 
T j~~ ITT¥][ $7)' tt;J m i~rl fa] ~~~7 4 0 

coo93J .:t:&~ 1~ -B' ~ ,t~ l4 nJ Ll iJU9' tE ~11l1HifflEI! 11;; 11 ITT *tJ ft $73\. V>J , Ll tE ~,}~ fll1HifflEI! 
11J 1e ~mm ~fY!~ :ti ~Ek:® JL fa:j;i:J 7 6 0 tE ~1'-~ !mi wu ~ , PJ Ll * m $1"-B' ~ tt f4 )I( mm~ 1~m :ti 
iEk:® JL ~ tt;J 7 6 o tE ~1---~ JMi: 1YLl ~ , ~1'-1f f1J1~1liEk:® JL tat1;17 6 PT Ll 'EL t~'21 ~ % ~ -B' ~ H f4 R"J 
rW1fOO~M:®~$7J'7M~*~ffi=-B'~tt*4ITTJ:.$1fOO~M:®~$7J'7~. 
[0094] $~0012A-12E, .(±*~~Jmi17U5f□ *=~!mi1YLlITT:1fi!rf1, tli!llJilJLfef:j;i:J66PT ~JJfil:u 
J§i!s,~fl-t¥iA ~ * IDHtl4$7)'65mmiU ffl@ITT-B' ~~46 0 ~~!ll3mJLtiH1;J66tRdj¾-'=5-B' ~~46ITT 
~ tlfflEI!, -B'~mnJLlJiUiw~Wi4iHl4•m (YD~JJ1!17'Jl'aJ~~14Hf4m12) ~i&:'I.T'Jl'aJ ~~14Hl4· 
m42)1(%!:&ott{iiM::tl~Ek:®JLta:j;i:j88 (ep ,iiltl~tl/ !iu$lrJ~) %!:&tEmt9'rM:1tf:z.J:.R"J:® 
JL ~ ~ 1' ~ m 90 ITT 3f D ~ , 111~~,} ;t§@ITT tatiJ 88ft ~ER ;t§ BIL ITT ff fit tt:lt ii: ta tt;J 55 ~ ITT iii tl 
rx: ~63 o $,}1:v:~921tJB%m7'J-'=5fa:j;i:Jss~ ~m!ll o tatt;Jss5¥□ 1:v:~92::f ~ :tti!llr>Z~3oo ~ ITT m 
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ff* u 4 9' ITT~ iffl iffl % tm r_Ej!JJ iii o :1t¥Jc mt£k if 1J mm ~1 ~1LIB 'IJIJ ii□ Jffitt * 1-t t:Sz::fi ~i o 
co114J ~~0020, !IW4itJft~fi:Js9PTLl%5½ftffi-Zf1itff:rf n 495¥Pffi-mi&Zffitff3f n 

49' q:i Et':1~-1" 9"1 o ffitl:t;i'l;ftt6fi:Js9'E1:l-r1iffi4ii-,f¥lJ., ~PT Ll rim: J§x1 •si~ 8'{tg 1 o, ffi-5c. 
w ti ,ft {t 1 ooo 5¥□ ffi-J§ *~fi' fl st~ -fr mitt ;flJ. g~ -;}6 s s{J tt llJ. :12] ;J'$ tHfu 1Bz'. t$ Jii o PT :12]:l:fu , ft% 
PX4]lg4i1lJttatT-J59Zlru, DJ Llftffi-1'7{it1tt3f D 495fPffi-mi&t7fit1tt3f D 49' ITT* 00 _tyfj 
PX~ fr JmHm (*JF H-\) o ii□** ffl, 1J11J ~ fr miHm m~J 'ELt§~ fr mit,tflJ. m, 1:?1Jii□ ft1-t11lm, 
ffi1-tfilm, ~ 1r mi~~~ 1-t4mm,wZ~ti11:1*· 
[O 115] 'IJIJ~U, ffitttJftti1iti:J59PT L;J, 'r11tm~Ut!gl(;fil-t!~~i't':J ~Ji=f{tifJ}flj., ffi~U~~ si~i't':J 
~ -frJmttflJ.A~~~JIJ~~ ,~fll~~tm <:fdll~ ~4m (1JIJ~nfil¥~~tm) ,gx;~,tJLfilEf§H!;Jiz~. 
4]lg 4i ljl; ft ta tT-J 5 9 ITT 4jlg 4itt }f3j. DJ Ll Jffiu Ll r 7:f A* PX : § f ff!. ft 7:f ¥! ( ,jJlj ~□ JJJE 1i) '~ :ff; vUR 
7:fYt (1JIJ~D{fHk1-t~E(if~mt>U ,g\(;~~~%mf}t1frt (1JIJ~D~~-=f1ttr;iH~1-t~E(if~mt>U 0~ * T vV¥9' 7:f ¥! ' ~ &-1'-~2 pJ Ll gl(; pJ Ll 7F % PX ft~ 1-Wi ti tjl; ft ta tZJ 5 9 pg O pJ Ll ;® tt f LJH-t 
I Z:: tt ~i m ;fQ {£ 'E1tr5 ffi-tB ~ $gl m 7 0 5f P ffi-J§ *~' ti A~ -fr mi ifJ flj. $ 73'6 5 ITT rm* 00 ITT 7-)( 

f *® L7JITT!IW4iift}jElj.ITT $#;ITT$%. ffil 1-tI Z::PT Ll ,jJIJ-go*ffl, {,t~f;fli'JI\lf:l:E3.1-t (CMP) 

5f P / gl(; [!I] riHi~IJ O ~1-Wi titj ft~ 1ZJ 5 9A ~ ITT TN* ffinJ Ll 1§ ffi - tB ti~\"/ m 70 5f P ffi- J§ m~fi' 
fl A fg fr J_m tt fl!- iIH 73'65 ITT Tm* TIU¥* _t~ TIU. 
co 116J ~ ~ oo 21, rRJ ~r% 1t:rtfJ. m5fri tBtt 1t ms{] ffi=5c. w ti1i:ft2ooom Ll m PXftffi-5c. w 
ti~ {t 1000 z.__t O j's] ~M {tt,t }flj. m pJ Ll J!-B' ~ m ' E1X pJ l1 J! rim: J§ ~ ;ft ij~ ITT Wi ttt,t }flj. m O {£-1-
~ 1JtE viJ q:i , fsJ ~r% 1tM fl!-~ PT Ll J! ffi 4iM fl!-~, ~ft* XPT Ll lt T'1 ffi =ffitiM fl!-~ 242. tflf'i 
1¥mft4: Xf$7'Jffi =tBtl{-¥ m232 0 ffi =M~tJW m232nJ Ll 'ELtrS nJ ffl rffi-~nlli 'IJIJ sj ffi-tB 
tidt m 3 2 ITT {f {iiJ ifJ flj. , _§_ ffi = !h/Hi ifJ flj. m 24 2 P J Ll 'EL t~ P J ffl T :m-~ JIB! ,Wlj ITT~ ti ifJ flj. m 4 2 
R/,J {f {iiJ ;ttflJ. 0 * = t~ tfdt m 2 3 2 ITT JJ JJr ITT ffi ~ pJ Ll 1§ * - ~ Mfi 1Jlj ITT t~ tfdt m 3 2 ITT JJ JJr ITT ffi 
~ t§fBl. ffi=Wi4iHf4 m242ITT JJ&ITT ffi~PT Ll l§ffi-~JMI f!iJgl(;ffi-tiiS:1* 1000ITT Witi:.t,t 
tlJ. m 4 2 sj JJ m sj m ~ if§ fBl o m =:St~ ti• 1t 2 ooo rr ITT m: 1svx ~1c m ~j !5 m-~ nlli 1ftl rr ITT :St ~ 
ti iii: ft ITT 11! 1,Vjc~if§ fBl gx; 7f fBl o ft-1-~ 1JtE viJ q:i , ffi = tfl f'f ~ ~ 2 3 2 PT Ll § trS !5 ffi-5c. w ti 
~f4qooos"Jffi-tBti1¥m32t§~ 8"11~ *4·, flffi=WitiHW4-m2 112nr Ll 'ELtrS !5ffi-5c. wtt~ 
1t1 oooITTffi-~4ittflJ.m42if§ IP] ITTtt;flJ.. 
co111J *=t~tt$\"lm27o;fri*=-'ffil 1tf~ 1tm2somLlmPXft%=5c. w:1t~1t2oooz_t. 
ffi = tB ti $gl m 27 0 pJ l1'E1tr51§ ffi-tB ti$gl m 7 0if§ IP] ITT ttf4 ' * pJ l1 A~ 1§ ~ if§ IP] ITT JJ m O ffi 
= -'f:l:E3.1-t i~ Jt~280PT Ll 'E1trS!5ffi--'f:l:E3.1-ti~ Jt~sot§[B] ITTifJf4, _§_ PT LlA~ !5 ~if§[P} ITT 
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[o 11 sJ ~~ 00 22, PT Ll *ffl ~% ffi -~fl'ti:iX:* mi% nxtEffi -:ir::, 'I ti R1t lOOOJ:JtJ=HsJ B"J ;t§ li=iJ 

B"J1fr!, ~%ffi=rifl'ti:r:t*®ffJnxtEffi=:it 'I Jt1i:1t2ooo_t offi=rifl'tiA*®DJ Ll ;t§XJ"-=fffi 
-~WA*ffi~ffi,~fflffi=~WA*ffi~IX~®~ffi-~WA*ffi~IX~,~~~tEr 
ffi-:i( ~tf it:f;tnooo1-:.ITT ffi-r,f)'tlA* ffiJITT IX~~3ili:ff1tf: IX~ 100 0 pJ Ll % nxtEtli~ IX 
~ 3OO:f P Jr ffil ff1tf: IX ~200 z_t fil {$ i't':J ffi _Jf)' ti :i:tR1 0 ffi _Jf)' WAR1 pJ Ll ,2: flfr !£1f ~ ffi-r,f)' ti 
:iX:* mi O ffi---: ~fl'tiJX:M~PT Ll Jl~ ~ ,f~~fl'ti:iX:* mi, 1!1#~fl'ti:iX:M~ B"J JJ< +~ cto %~11: 79 Me~ 
~tlz s ITT J,D1 * 1m ITT~ 1L li1e ~ ITT ill9 ;yj~ ~ ~ 1t o 
[0 119] % = Eg 1r Jm tJO'Ettf3j. FA pJ Ll mlfttE ~fr Ttii~ IX 1i3OO q:i B"J % =rifl'tiA~ q:i 'tE 
ffftf:IX~lOOq:i ITTffi=~~tiil:1t2oooz f--. ,frt1zi~IX~3OO9'l ITTffi- fBi.!3.r,fl'tiAfg 1)-Jmtt 
*ll-$%65z1-:., Llbt tEJl' ii ff{tf: IX ~200 q:i ITT 57j,~1f'f ~1*¥%[ 11oz1-:. o ffi= Eg 1r Jmtjfttt 
~g'§1ffl~1rJmtt~,~PTLl~fB*ffl~~~~m~-'fffi~~~~-'ffflttIZ~-'fffltto 
ffi ~. Eg 1r Jm tj ft tt *ll-FA PT Ll 'EL trS PT ffl + ffi-~ JJm 17Ll s"J Eg 1r Jm tJ JEtt flJ. FA 6 5 L B"J 1f {iiJ tt flJ. o 
tE-~ ~ JJm 17Ll q:i , ffi = Eg 1r Jm J.j ftftf3+ FA DJ Ll 'ELtrS ~ ffi- J§ il3. r,f)' ti A Eg 1r .~ tt f3t $ ?J\.65 ITT 
Eg 1t ~ tt *ll- t§ ~ ~ t:UlJ. o ffi = Eg 1t Jm tj ft tt flJ. m PT ~J JG~ tj ft :ti~~ IX~ 3 oo q:i ~ ffi = r,f)' ti 
AR~o 
[0120J PT Llillffffi____: -'fffi1tI Z ~jJA t!Htffi____: -'fffi tt{l l1:B28OEt':JJVY*Imi't':J lt-'f*Imi't':J 
_e1ff$1;iffi=fg 1r )mtjJEttflJ.FAB"J g~~} o17Ll:tin, PT Ll:imtt{t~tJLti+ffl tr. (CMP) Affi= +ffi 
1t fl KFA28O ITT J,D1* Tio ITT _t 1f f$ r,i ffi= fg 1r .~ lj ftttf3j. FA ITT$ 71' 0 DJ Ll * ffl ffi = -'f :lfl 1t fl 
KFA 28011: 79 f, KFA*-'f ffl 1t~ = Eg 1)- )fft tji; ftttt4 FA O ~ = Eg fr ).m tji; ftttt4 FA ITT tji; ft tii~ 
IX D.¾3OO;fnJr IE ff1tf: IX D.¾2OOq:i ITT ffi=rifrti:r:tn~ITT JU*'l°ffl73\.iqmffi=!ciil3.rifl'tiA Eg 1)-Jmtt 
tlJ.m·fr26s (ep, ~@~tiftttflJ.'l'ffl73\.) o ~r:i3rJ~t1tfilffl rffi=J§i.!3.r,fl'ttA Eg 1r ~ttflJ.'l'ffl73\.26s, 
IJ!U J§ il3. r,f)' ti A fg 1r IDHt flj. $ % 26 5 ITT ft 1t tit PT Ll E'½ PT Ll :;f ti~~ i~ -go B , P ;fr:i / E1½F ITT ti~ :1fU o 
ffi=-'fffi 1tf~ 1tFA2sonJLl~J§lgzf$r,i o 
[ o 121 J ~ ~ 00 2 ~L :ft ¥31: m tit1fU FA ( * ~ t±:l) PT Ll JJm JJo tE ~ = ~@ ~t ~~ FA 2 7 o ;f Pit= Fn * r,f)' ti 
;:tE:g 1r~ttllJ.'l'ffl73\.265z_t, 11 PT Ll1Bz00~1tLl1i_ffi[ff:1tf:IX~lOO;fP:tii~IX~3OO, fffi:;fqf_ffi[ 
9rlllff1t rx:~2OO0 PTl:J:itHf ~ rPJ :ff'r':ttJR~UE1X~ rPJ ~ ·r':ttJR~U l:Jh\1r!Eff{t rx:~2oottr,:;it~= 
J§i.!3.r,fl'tiA fg 1r ID1ttflJ.$%265ITT-$% otE-'i"~JM 17Ll q:i, PT Ll*ffl~rtJ ff litJR~U LlJJ.Jr 
Ill ~1tf:IX~2OO4-1 ITT ffi-/;r M-f ~1~~%[ 1 lOITTTITT*ImITT _e1ffJr,iffi=mmr,f)' ti:r:\ Eg 1)- J.ai 
tttlJ.'l'ffl73\.2651¥Jt~:E_EIL"'ff 1¥J IX~ o tE-~~JJmiJLlq:i, *->'r M#:~1t~%[ 110 riJ Ll ffl1t:it!:h 
~[P] ff litJR~UI z i¥J fl KFA O tE-®~JJm 170 q:i 'pJ Ll tE%-Jr M#:~{t~%[ 1101¥] J,D1* ffif q:i 
nHf tttJR~U (overetch) o 
[o 122J ffi=m*r,fl'tfi:r:t Eg 1r JmttflJ.'l'ffl73\.265ITT R.--t EB r ~ rPJ ff l':ttJR~Ufm/fl!X1J\ o Jl1t*t£, 
~i~ IX~3OOq:i ITTffi=r,fl'tlA*ffilz_emf9'ITT Eg ft ID1ttflJ.ITT JU*'l'ffl?ttiJmffi=mi.!3.r,fl'tiA 
Eg 11-,au~ *~·'l'ffl73\.26s o 1!1.rlt, :m=mmr,fl',ti:r:\Eg 1r J.aiHflJ.'l'ffl73\.26s (Yr:itEOO 23s"J )l)::i=t~JJt-2..m 
t¾ 1j¾ R"J) :im tt tE * - Fn * rfl' ti A Eg fr Im tt flJ. $ ?J\. 65 z. _t m f9' f0 00 ~ 1t Eg fr !Jfi tt flJ. )!Z % ~ 0 
*=Jr!E IX~B~%nxtt%=J§il3r,fl'ti:r:tE:g 1r Jmttl4$%265ITT-'l'ffl?J\.1J1z;f$13*ITT1tt9'17'J o 
[0123] ~=1rM#:~1t~P¥21OPTl:J%~{£9rlJ1l~ftf:r>Z~2OO9'l ,~79~-JrM#:~1*~ 
%[11OITTTP1*Im*l1ztm:El~ff ITT IX~ 0 ffi=Jr M+~1t£%[21OWtt.lzttt·~157r MI ZJTim O * 
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__:.jrfil#: 8'1*¥~21O,g+i•si#: 0'1*i',f¥4 ('lJLl:tzu, •si1ii) , ~--½*-jrfil#: 8'1*¥~110 
sq• s1 #: W 1*;f-,t 'f4jr Mx11r , Ji lisJ Jlt-1::J #: W 1*i't '¥4 m 1 o ITT• s1 ¥ti#: W 1*i't '¥4 C 'lJLl :tzo , • si 
1ii) jrfilxJ1ro DJ:l1ttit1,%=jrfil#:W1*¥ffi21ODJL::J:ti~~i£':1'iW~~~ITT~:t$~1fU0%= 
7r M#:W1*lt~21ol't(JJ]1:zzffiPT~J __1:=j{tL;J:r5*=tBti$~ ~27ol't(JJ]1:zzffil't(JJK f:zzffi~ffi, EllZPT 
L::J1ftr~l:.:1f oft%=;,1,fil#:W1*~~21OITTTD1:zzOO%nx:ft,@Ji%=tB~$!!'/E;27OITTJ]1:zz00 
B':PK f :zz 00 B':J _t :1f B':J 'ttN£ r , PT ~ ill ff f :f:E3. ft I z:: ( 'lJLl :tzu 1t "¥= ;j;JUJ& f :f:E3.1t lP / ~ [_lJ] 13B ti ~Ll) 
L::J;f$~i* ~.;,r M#:W1*¥~2sosq r 1 W 1\j)J} ofti3:;f~'t1JOL r, f:1:§. ftI z::zJ§sq* ~.;,r M#: 
W 1*¥ ffi 21 o ITT J]1 :zz TIDDJ L::J "5 * =tB ti$!!'/ E: 2 7 o lP * = J§ il3. ~frt~tt: ~ 1'r' ~ttlll'fj) 7J\.265 ITT J]1 
*Tio~ Tio 0 

co 124 J * = ;,r M "¥: ~ 1*¥ ~ 21 o ITT :tiif!:ll *=Fu il!~frfJ .rt~ 1r ~ t;t '¥4 iffl 7J\.265 ITT 11J11J ~* oo 
PTL::J¥2Js:l:.:n'::¥J[ITT O ftjz:;f~'tff OL r '%=j/,fil#:W1*¥~21OITT ~2Js:l:.¥J[ITT flJ!Ll~il'§xifr 
7K f :zz 00 ( 'lJLl:tzu' ¥flzB':J T01:zz 00) B':J jij JtpJ L::J ftfA8O Jt:fLl 100& B':J m IE pg ''lJLl 3ZU9O It O w1~:l:tl!' 
* ~. ;,r M "¥: w 1*¥ ~21 o sq :ttif!:ll * ~. m il!~frfJ :ct:~ 1r &1 tt'¥41m )}26 5 sq 11J!Ll ~* mi m L::J L::J 1 o 
Btwt~A gq ,m fofu ( 'lJLl ii□ ' L::J fA 1O /3t.¥Ll 45 Bt ITT m fofu) AA tt!Jfj O % =jr M#: W1*¥ffi21O sq :ti~:E% 
=mil!~frfj.it; ~ f)' ~f;f'f4i'ffl7J\.265Qq fl)!lj~* ffi~J=l~ 1f{PJ~frfj.it;* ffi o 
[0125] fflr%nx%-~JM'/7LlITT ji' M#:W1*~~11osqJ1tfHijr MI z:;pJ L::J fflr%nx% -
~iiuivLlB':J %__:.jr M#:-@1*¥~21O 0 pJ ~j:izl:dlI Z::~1tf: ( vLl:tzuvU5VRnt ,I z:;~ cp B':J ~;f~~ 
1*ITT J} Li,~~) , 111~vUR sq#: ~1*i'i'¥4J::J #: W1*i'i'¥4 m 11 o Sq• si t;t; ~ ji' M (till• rs) ~ 
-¥ xJ 1r , _§Jfil lit "5 #: W 1*ft'¥3J. E: 1 o ITT• s1 fa fiJ ~-¥ xJ 1r o DJ :l1t:l:tl! , DJ L::J Jffirl f :lfHt I z:: ;f$ ~i 
% 5¼ ?t 'E1 ti5 ~ = tB ~j $!!'/ E: 27 o ITT J]1:zz 00 ITT 7]( f :zz 00 ITT _t 7f ITT m ;f}rnq jr ~ #: W 1*i'i t4 ITT 1I M 
$~sq $7J\. 0 pJ L::J*ffl1t"¥:tJLtif JJHt (CMP) ;¥n/QJZ[_LJ] ~etitLl O ftjz:f~'ttJOL r '%=jHI#:W 
1*1it ~ 21 OJ:l~ ITT Jm:zz OOPT ~j l=j % = tB~$g/ m 2 7 0 lP % = Ji§ il!~fl' ft .it~ 1'r' ~ tt '¥4$ 7J\.26 5 ITT 
rm* oo ft il'§ ~ ITT *ff oo pg o 
[0126] %=f¥1it1%5:rf D 219:tP%=m~f¥fit1%5:rf D 219' Jffitl%=:x: 'ltit~f4:2000%nx.¥Ll 
ffi tlJJi ft ta fi;J 5 9 i¥J J]1 :zz TIU o ~ = f¥ {ii :ff. :ff D 24 9 % J:& ft :ff.1tf: IX~ 1 o o cp , _§_~=Em: ~ f¥ {ii :ff. 
:ff D 249' %nxfttiif!:lllXb.lx3OOcp o'Bt1"%=f¥1it1:ff :rf D 249PTL::f %!J¼ftl=j i-§$Sq%-t¥{ii:ff 
:ff D 49gq r>Zb.lx¥2Js:_t "i:ifITT r>Zb.lxrr o'Bt1'-%=m~t¥fit:ff.:rf D 249' PTl:J%nx{±l=j t§0ZITT% 
- Em~ t¥fii :ff. :ff D 49' ITT IX b.lx ¥ 2Js: _t _mi;- ITT IX b.lx cp o 
co 121] 17Ll1lr:i, ~&'E11i:ft¥xfJct~1fUE:ITT :fttu1~ '¥~.t1r~1~ (*~ t±:1) nr L::J% nxft%=:x: wtt 
~{*2oooz_t, _ft riJ L::J it:fttLl m~ft L::J ft:fttLltt'¥4#1:~f*pg tt;J&ff □ oJffirl*ffl m~1-ti¥J 
:ft~tt~~~~~~tt~ffiffl1¥J~&-1'-~~#tttt~,:ft~tt~~~~cr1¥Jm~PTL::Jm 
tt * = :x: w tt ~ 1* 2OOO;¥n * =;;; il! ~fl' tJ .rt~ 11-~ tt '¥4 $ 7J\. 26 51&: ~ Ep o * =:x: w tt ~ 1* 
2000 :tP * = J§ il!~fl' ft .it~ 1r ~ t;t '¥4 $ 7J\. 26 5 ITT 1ft r 00 ~ 1-t ITT :ft i<Ll tt'¥4 tt ,i': 1* rr ITT :ff D ITT$ 
5HSztitLlL::Jmnx:~=f¥1it:ff.3f D 249l□%=Em~f¥fi:ff.3f D 249' 0~ § Z, m~1-tsq:fttLlt;t 
'¥~.tit~{~Lfl ITT ~~:®Ll:%=:x: wtit~f4:2OOOITT~ fP%nx%=f¥{it1%5:rf D 219:tP%=m~f¥ 
fit:ff.ff D 249' o 
co12sJ ft-1---~JMI'lJLl er, ffir:®tt*=:x: w*~f*2ooosq;,f-;tfJ.t.rktusq ~~ *'~it.rktLlI z:: 
sq f-t $ & /Ill. PT l:J :')t W- , l:J {jt ft%= /)t W- tt ~ 1*2000 cp sq%= tB ttm 23 2lP % = ffi ttti'¥4 E: 
242 ITT titu' ~ Bt T'J%= ~ * ~tt'¥4$5't265t¾{ttt§ 3 ITT f t)J titLlll$ 0 ~ rt] :ff ·rititu pJ Ll 
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iYLl?iUtf:- *7Lli't':J &B'Z ~-=ft.gL~iJ o ffi_>ff{itff3f D 2495fPffi____:.J_;fili&1f{itff3f D 249' i't':J {~lj~PJ 

l::Jtf:¥*_t~J[s"J, AAPJL::ftf:i~Ol~B"J o 
[0129] ffi=1'f{ittt:ff D 2493mrlffi=:Y: w Jt1i:{*2000:ff!JVGft1i:~1ftrtt{tf:IX~lOO cp ITT 
tfrliti:1:1tftJettl59IX~ cp o1=t]l~JVGffi=f¥{i#ff3f U 2491E ~st, ffi=!Si&t¥{i#ff3f U 249' PJ ~J 
Jffirlffi = J§ ll8,pfl-;f'j1tit ~ ft JJrt-t flt$ 71' ;f,P ffi =jt H :f:t1i:1*2000% JVGft1i:~{ft r:tlM! IX :hrj200 
cp Et':1 ffi ti:!:J'l; ft t6 ,J;i:J 59 Et':1 IX :QJj cp oft-~~ Mr: 17U cp , ffi 41::1:J'l; ftt6 fi:J 5 9PJ ~ ffl {"F ~t }2 f& ~~iJM :¥4 
L::J t~r!fiJi5-IPJ ff tH£1L~iJI Z:: S"J§'.;g. 1tst f§J oft-~~JJfu WU cp, ffi -.f¥{it~ JT D 249;f,Pffi -.m:111¥ 
fit tt :ff D 2 4 9' DJ ~ 3m tt tt t£1t~iJ ft 4jllj 41: ljl; ft ia ;j;ig 5 9 ITT Tm lHffi ITT r ::75";1); {$ 0 ffi = ff {it tt :ff D 
24 9 lP % = m 1& rt {it tt * □ 24 9' s"J ti rnJ R. -t ( 17U tio , ][ 1~) PJ ~ ~ t§ $ ITT r ® ITT fil 11 :1:1t 3'cJa 
ttl59S"JtilPJ R-t:t§ ~ o17iJ!iP, ffi=f¥{i#ff:ff U 249;;rUffi=mi&f¥{i#ff:ff U 249' cp S"J'&-~ITT 
ti IPJ R. -t PJ L::J ft ;!:t 1:. $ $ ?t ~1'rk: ~/,J 20nm~ 200nm, _§_ PJ L::J 1=E ;!:tr$$ ?t ~79 ::k: ~/,J 1 Onm~ 
150nmoft-~~hffi{?,ljcp ,ffi____:.1f{itff:ff D 2495fPffi-1f{itff:ff D 49PJ~%hx793f D i't':Ji4JLl, 
;!:tPJL::f tf:JT D S"J ml1JH:1S"J -Jii4YLl offi -.mt1f¥{ii~JT D 249' ;;rPffi-JS11f¥frlf~ JT D 49' 
DJL::f%JVG79~~fflli?t~ITT~ftITT:ffD,_§_DJL::JAADJL::J~%JVGmJMtt=•14~00~offi= 
mi& #{i#ff 3f □ 249' z.JaJ ITT t~ 1PJ rsJ r~ Ji!r~PJ ~J tf:ffi =#1i# ff :ff □ 249:zJsJ o"J Jim t§ ~~Ji!r~ 
s"J lm {if ( 17Ll !iP , - {if AA£$) o 
[0 130] ft-'1'-~ Mfi {ylj cp, ffi____:.f¥{itff :ff D 249Et':J'&~ ~* OOPJ ~j-fG:i:{ftr rffi Et':J ffitif::1:Jl; 
5Ei'iftt)598"1Tm*rniS"J Q{~ ~ offi=!St11¥{i4f~JT D 249' S"J'&~~*rniPJl::JJE:i:{ftf r rn:iS"J 
4jllj 41: ljl; ft ia ,rig 5 9 ITT Tm* Im ITT IX h1 ~ 0 ~ J§ ' 00 ~ {t ITT 7G ~lj ;tJ 1'4 Jt 1i: 1* DJ L::J ~ J§ {?,lj ~p 3m tt -JR 
1t flt::¥$ Pi o 

co131J ~,;· 0025, ffittt1t3'cJati:J59PJL::Jxtffi-5t_ w:1:t~f*1000,ffi=:Y: w:1:t~1*2000,ffi 
- ;;rP ffi = fB m pfl-;f't :rt ~ ft JJHJ :¥4 $ 7t ( 6 5 , 2 6 5) , ~J, lt ~ .t& 8 ITT ;tJ 1'4 ;lz'Q 11 tttih flt: ft ri o {fiJ tir:i , 
!iP ;:~!Hi AA fil-iiif ~ i&: ffl T ffi 41::1:J ft ia 1i:J 5 9 , IJliJ PJ L::J 11 ffl * ffl ttft 1t~ ITT i~ i:H.rk~iJ o !iP * ~ F 
si ?wtAAff tJU~iftm fflrffi4i:l:J'OiS~ ti:)59, IJlUnJ Ll*ffl-JR1tI Z:: o llP~ftffi-t¥{it1%§3f D 19 
~ffi-~i&1¥~ff3fD4~~*fflPJ;lz'QITTffittttm,~ffittttmPJL::J3mrl~ffi-5t.W*1i: 
{:z!nooo,ffi=:Y: wtt1i:1*2000,ffi-5¥Pffi=fcimpJ'rfJ:r:t~ it ~;tJftiffl?J\. (65,265) , LllklH& 
8 79 ;lz'Q 11 tt ITT t.rai<iJ I zl: flt: ft Pi o 
[0132] ~'1"ffi=1'f{itff 3f D 249 rt] r JJI{tp l::J 1.11115 rffi ITT ffi-1'¥ fitff 3f D 49ITT 1*t9', }A rm 
%6X~HM{Ft1ITT3f D, Jtft4XlfJ;f$79:f:f1i:f§Jf¥{it%§3f D 319o'&~:lt1i:f§Jf¥1it1%§3f D 319 
imtt*-5c w*,i:1*1 OOOlP*=:Y: w#l:,i:1*2000M1$ o !iP*XWd!fflITT, "#1:,i:fsJ" Ji;{tf:tf: 
mimtt~&WJ~:Y: w#l:1i:1*M1$ITT5c1tf:o4ij~*=mi&rtfitff:ff D 249' ri'D rM{$Ll 1~H~r 
rnf B"J ffi-rtfrS'ff 3f D 49' ITT 1*l9', J,!\ rm%JVGrft:/Jr:iITT ~J[J!f {$ s"J:ff D , Jtft:tX cp ;f$79:f:f~ fsJ 
JSi&t¥frtff3f D 349' 0'&'1'-:f:t* f§JJS"i&f¥{it'ff3f D 349' Jilrlffi-icJj:ft*1*1000, ffi=ffl 
mpfl-t¥;:r:t~ * Jmt,r:tll-W?t265, -ar JKITT*=:Y: w:1:ti1:1t2000, L::Jlt-ar~s"J *-J§mpfl-;f'J:r:t~ 
1t@H~1'~-$731..65M1rti o 
[O 133] '&1"#1' ,i: fsJ 1¥{ii ff ff □ 3491~H~*-1'f {it ff ff D 49;;rP* =1¥fit ff ff D 249ITT :fil ][ 
;t§4~xt s"J 1*:fQ, H~d>ft§115%-:Y: w:lt1i:1*10008"1 ~*rnf 8"1 *-1]( ff rnf JiJ§1JS%=:Y: 
*:f:t1i:1*2ooos"JJ:W*ffiITTffi=Jt ff ffizfsJM1$ o '&~:f:t1i:fsJ$i&1'ffitff3f D 349' §}j§ffi 
-m-l&t1'ffitff 3f n 49' tri*=mit!:1'ffitff 3f n 249' ITT ~J[:t§4~xtITT1*l9', H~d>1=E§1i* 
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-5'.:: fi}tf ,2: f;tl000i't''l ~:zzffii't''l *-7]( -5¥-5¥ ffifLl§}r5*_:.5'.:: fi}tf 1i1i2000Et''1 TP1:zz 00 i't''l *_:. 
7J<-'f-'frnizfsJfil1$ ottRf§Jtf.{it~JT D 349;f-rJttRfsJmi&tf.{it~JT D 349~$f&JT D £;+fit), 
Jt§ **-5'.:: f1f Jt1i:fi (1000) pg ITT*-m* □, Llbt*=5'.:: f1f Jt1i:fi2000WG*=mm~1rti 
~~ fr Jmtit4irlH1\.2659'l lB*=mH u o 
[0 134] ~~00 26A;f-Q 00 26B, 3'j,fillffiiltl'ffl?t 11 pJ l2J, pJ :\1ttfutE4ij,t-ttii: f§J tf.fit:ff :rf D 349;f-Q 
4ij,t-tt ,2: j's] J_i: ,& ff {ii :ff :ff D 349' i't''l ~ $ ~ EB m; 1$ t!::Jr fil I Z: % PX O % bx tE tt ,2: j's] ff {ii :ff 3f 
o 349 9'l S{] :Jr fili!Ug 1m1} 11 J=l:Hf :t§@ S{]-fil][tiJ~J:Gs1 fiff s{]ifiligs{] - 1i~1} o % $;tEtt R fsJ 
mw1'ffit:ff3f □ 349' 9'l ITT Jr filimmW5-J\.11:r'EmnHa~, JttEJt1i:r8Jmw1'ffit:ff3f □ 349' 9'l 
t¾1j¾tJl; -Jtt;t :JE3+ Ll ti"/ g_1g fa~~~ ti: o 
co 135J Wfi11:fftt1i:taitl 55lwmw Wfi11:ff:1t1i:tat1;J55' m ~; 5-J\. ri,1 ~ stmmtE:ff1tf: IX~ 1 oo 
9'l s{] tt ii: rsJ w fit :ff 3f n 3 4 9 9'l tri ti ~Ell IX :IFj 3 o o 9'l ITT tt 1i: rsJ mi& w fit :ff :ff n 3 4 9' 9'l o tE - ,t-~ 
/Jlli vLl 9'l ' ffl 11: X :ti tH6 it) i't''14lt 1" ff {ii :ff tt ,2: t6 it) 5 5 ;fQ 4ij ,t- )_;fil ,& ff fit :ff t6 ti:J 5 5' m Ll A ff :tB 
li=iJ ITT - £!i5G 1tf: 0 ~ § z ' ff tE +4lt,t-Zf.{ii ~ tt Rf;+f it) 5 5 pg s{] i~ £!iJifr ff tJ :¥4 m Ll -'=J ff tE + 4ij 
,t-ft[,& ff fit :ff Li 1i: ~ tiJ 5 5' pg ITT i~ tllJifr ff t;t tlt§ ~ 0 4ij,t- t7 {it :ff Jt 1i: ta~ 5 5 im rl ffl - rn t;t 
t4:!:Jl;-Jf.tt1[: i'sJ #{i11:ff H □ 349*%$;, 3f _fttJ: ,t-mi& #fi#:fftt1[:£eitl55' ilUiffl t§ ~ IN ~£1. 
tp]JJ 9'l mlRITT ;tg~ ITTi~£llH:JE4:1:~-Jf.ttii:rsJm i&ttf.frl:ff:rf D 349' **$; 0 

co 136] tE-1"'~ /Jlli vu 9'l, Wfit:ff~tJ5om IJ_ m hxtEtti1: rsJ Wfit:ff 3f □ 349tritti1: rsJ J_i:w 
ff.fit~ TT D 349' s{]4lt,t-f~Ll~J: otE-,t-~,OOi>f7Ll9'l, tf.{i1~$HJ50PJ"IJ_ §:timtt-t:1i, ;t:tJ,A.3'r 
iu pg §:ti~ll t~ Et!* Jm m, 1'ffit:fft-Jf3+ mtrirt3f ~ * Jm m O tE-,t-~JM?: vu 9'l , 1'f fit:ff$ HJ5o DJ 
Ll~ffi-~~~ffiffi=~JM?:~ffl~,~.~f~9'lITT~~m#mLlAffffl~ITTWNffiHM 
m5-J\. 0 

co 131J w fit :ff$ H~ 50 m ~j vv1Jt 7'J ~ ~t m ITT m tt • 1i o m ~j :lt!: 1r ~ ri'iJ * ·~rtti fk1J , ~j Jk~ = 
5'.:: fif :!:til: 1i2000ITT J::1f tri-m,t-ttil:f§J :ff D (349,349' ) ITT ~$~t':k~Lltf.fii:ff$H~50ITT 7.K-5¥ 
$ 5-J\. off.fit~$ HJ 50 ITT JLl ~$ 5-J\. ~ {iL f :t§ GZ s~ tit 1i: i'sJ ff. fit~ :ff o 3119WG tit ii: i'sJ mi& ff.fit~ 
:ff D 349' pg ITT'@][ if!S5-J\. o :ff D pJ12J-ifilrl~rPJ :FPtH':k~LltE~i'-t#ii: i'sJ :ff D (349,349' ) ITT ~if!S 
~imrl ff.fit :ff YI' Hj 50 ITT 4lt1" l.K-5¥$5-J\.% $; o 
co13sJ *~1iirnm60%$;1±4lt,t-tt1i:rsJH □ (349,349') pg, Fl. l'f.ttmm1±4lt,t-Wfit:ff$ 
H~50 s{] pg Wf~Ll~J: 0 +~1i;@m60P} [2),;@JjJ~ ~d>-,l~+~ 1ittt4mlRtEtf.fii:ff$H~50 ITT 
fAJ im1~Hi£J:lri'f~f¥~+&sITT 'f ~f¥:zz®J:*mm o nJ:l1ttih, yrioo 11ctrioo 1 rnJiJr~, -t~w 
imm6o PJ Ll §1~~-*~fiimmm601 tri~=*~fiimmm602ITT£ll it o *~fiimm60ITT * 
~ftti:¥4 PT Ll 'ELt~tt* ITT$ s1 * ~ftM:¥4 ( vLlftritt* ITT$ s1 tit) , WGPJ" Ll 'ELt~tt* A~~~ s1 * 
~ftti:¥4 ( 11/Ll ftri ~~ si tit) , ;t:t !ffilci m Ll tEfr ~ ITT 1.il'tN T ITT~ 3 mxz Jci ~ 1t7'Jti * s~ $ si * 
~fttit4o 1±-1"~JJffiffLl rt,, 4lt,t-*~1tirnm6om ~j ~irntt*=:St ~ttii:1i2ooolri*-:St 
fif :1:til:ftl 000 M ftp ITT $1"+ ~1*:tffim o 
[0139J ~11' Jai~62nJ Ll%mtE4lt,t-'f ~f4':Jffim60fAJ ITT~~ fAJ, vLlYri, JffiLlJJUJ=tffi YP-1ttit 
A{] ~ fr IvHJ :¥4 , * ~Ji Fn T :Ii! 1t i~ ~ fr !Jft tJ :¥4 ° P J Ll :lt!: h ~ fr !Jft :tJ *4 ITT T :Ii! tt , Ll JA § t~ J: $ 
:lt1i:~~ITT•ffimITTffi:zzffiITT*-'f:zzffiITTffi:zzffiITTJ::1f8~m~ITT~1r~HflITTW?t0 PT 
Ll:lt!:fi~1rJmttflITT-'fffltt,~~imrltt$m~-'ffflttoffl~ITT~1rJmttMW?tmLl~~ 
~J:$:ltil:~itJITTffi:zzffiITTT:1f,ffl~;@tt~~~ruoW~ftHnpgITT~1r~ttMITT4lt,t-
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jLl~$n\.ri:Jbx~ fr- Jw~62o ~ fr- Jw~627'JPJ ilii$14, _§_ff{it1ffmHl5O;fP"f: 91;,f(@i§:6O8':Jtfi 
it PJ L2f 3'E :i::f:Jl; ft ff {it~ TT D o 

co 140J 1,mtl1X~63DJ L2JHinxa&~"f:W~Jim:6O1¥11~mmn\. _t, iYtlftPJittmlRti~ 1¥1 "¥: 
W ft;tt.t4 oft□ *"¥ W ftJim6O'E'litl5ti ~ITT"¥: W ft;tt.t4, 1J11J1,mtl IX ~63 ITT W ~ ~~ PJ ~J, ~ "¥ 
Wf*}ffim6O1¥J W~~~;t§&o a-~~JJffiiYtl q:i, c'f:W1*}ffim6O;f□ti~l¥1 c'f:W1*Hl4m l0j¾ 

~ ri:J bx~ rm a fil 1L ff fit ff tt ~ f611:J ( iYtl ~u fil 1LNAND f6 ri:J) 179 s1:1 tm t;.1;_ m. s~ 1t ff s1:1 fil 1L tt ~ 1t 
s{Ji!UIL 
[0141] Jt1i:1'8Jff{it1ff.:rf D 349179 !fl &t!ifffitff.mH5t5O ,c'f:W1tJim6O, ~ fr-J~~62;¥PJ,mrl 
IX JsJG63 rtJ nxY¥1ittt.:1t1i:iat1J 55 0 :1t1i: rsJ mi& Ytfittt. H □ 349' 1791¥1 &t!i Ytfittt.m EJ5o, "¥: w 
1tJim:6 o, ~ * Jw -~; 6 2tu 1,m t& IX :isJt6 311:J nx m 1& ff fi41' ff tt 1i: tt ri;J 5 5' o mi& ff 1i4\' ff tt 1i: ft 11:J 
55' ~ ti1j¾1f 1iiJ ~ :r;1J j'f~ ti:, rm~ ffl r tE $Llm~ m ·titati:J q:i 1¥1 ff 14 WHsJ ti1j¾t}U~3t ti, iYLl ~□ , 
;@ji~ 11: t[[ljJ[ mm bx ~{~tl [!I] ~B 1JH§J ~ 11:H:¥4 g s':J ti PB O :1j >'r 'J~i&ff 1itfftt~f61i:J55' PJ L;} 

ffl+a~mtt~ti:Jq:il¥J~#l¥J~ffi~J§~-~m~mmm~Jt- 0 
co 142 J m 1& ff fit tt. Jt 1i: ia t1J 5 5, DJ L2J /elJ15 m 1& "¥: -'@: 1t Jim: 6 o , 1t Jl w '7 ff 1it tt. Jt 1i: ia t1J 
559"1 o{J "¥:WftJim:6oif§~ ITTt!in\.lPffi~ ITT ~Lt o 1S1&"¥:WftJim:6o~~ijJ~¥1J$Jt-=-.i'.t# 
fit ffff 14 s{J oo: ~JJ ~ £:& 0 ~□* Y:JiJr1t ffl 1¥1 , ~□ ** - JG 14:ttfMi* = JG 14, wZ4i· a* - JG'f4 t□ * 
~~#~~fftt~~M~(~~&-~~~ttMti:J~~Mffi,~ffi-~#~~~~*~~ 
14 0 

co 143] a-1---~JJffiiYtl q:i, &~ mi&fffittt.Jt1i:iatiJ55' DJ L2J 'ELt15mi&fffittt.mH5t5o, JtJ:l 
1f ~ ff fit~ tt 1i: tff 11:J ss q:i 1¥1 ff fit ~lf HJ if~ ~ 1¥1 t!i 5-J'- ;f P if~~ 1¥1 JJ ffif o ti: t-mi& ff fit~ tt 1i: tff 
11:J 55' PJ L2f 'ELt15 mi&rt 3f ~Jr-~ m , JtJ:l~ ~ rt 3f ~ Jr-Jw ~if§~ 1¥1 mn\. ln JJ ffif o 

co 144 J mi& ff fit ff tt ii:te 11:J 5 5' ~ 1A1r ff f PJ ~ .1}1 i'fg o !El .ut, {±-$. Jt - i'.t ff fit ffff,ft 1¥1 ~fi::: 
1JH§J ' am i& ff {it ff y~I}]~ q:i ~ ff fit~ w O a$ h - i'.i ff {it ff ff 1tf: 1¥1 :tt{f 1JH§J ' l)t 1f ~w-=f pj 

3f~Umi&~3f~fr-~mott$Jt-~ff~~~#l¥J•~M~,m1f~~~Umi&~-'@:~ 
;®J]!o 

[0145] &1---mi&ff{itff:tt1i:iati;J55' ~~ ~~J5i}J$(4' ~p' EE Tl)tff ~mtt¥Llc'f:W1t1Hi 
81¥1 "¥ W1ti-.t:¥4 ~1 >'r 1¥1 w ~ $1't rm~ j'fg ~~I 111¥1 $1t O &~ "¥ W1ttHati:J 55' 'ELtJS ff {it ff 
m H~ 50 (Jt 7'J Em i& ff fit ff$ H~, ~p ~ irS i}J ff fit ff$ H~) , + W12f(@m 60 (Jt 79 Em i& + W 1t W 
m, ep, ~~J5i}J~Wf¥~m) ,~fr-~~62, L2JRl,mfllX~63 (Jt79mi&1,mfl1X~, ep, ~}J5l9) 
1,m rl>Z lR ~) o 

co 146] ~&-1---mi&ff1itff~1i:iati:J55' q:i 1¥1&~ mi&fffitffmHJsoa~&~fffitff~ 
,&iariJ55 q:i 1¥1Y¥MtfffflHJ5ot§~ l¥1tv#I1JHsJmnx O ~&-~ m1&Y¥1tff:1t,&iat1:J55' q:i 1¥1 
&~1Si&ri3f~ * Jwm{±~&~ff1itffttii:tati:J55rr 1¥1rt3f~ * JwFzH§~ l¥1tv#I¥JHaJm 
n>Z O ~&-~ m1&fffitfftt11:tari:J55' q:i 1¥1~~ mi& +w1tWm:6oa~~1"fffitfftt11:ta 
+1:J554-11¥J ~w1¥~m:6ot§RJ 1¥Jtv#I1JHsJ mnx o -=t:&-~ m1&fffit~:1t1i:~ +iJ55' Lf-11¥1&~ 
1S i& J,m rl lZ: ~63tt ~ & 1" ff fit ff 1:11: ~ta 11:J 5 5 q:i 1¥1 f,mtl IX ~6 3 if§~ A{] tv #l.l=l:JHsJ % ~ o 
[0147] ~&-1"""¥:-'@:1*tt.1424OPJ L2Jmn>Ztt$1"">'r Mc'f:W1*~~ 9'l glt_t' ~PJ Ll iYtl~O~ 
ffi-5¥Pffi=>7r M"¥W1t~P¥ (110' 210) 0{£-1'-~JJffi171jq:i 'mn>Z{£~ 1J>-~>1rfil"¥W1t~P¥ 
(110,210) _t1¥J ~&-~+W1tff1tf:PJL2f 'E1tl5fffitffff1tf:1¥1~13:i}J~£%1¥J ~&-~si1tff o 
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tEiJtRJl t!:~17Ll er, i~~y-~* 8'1*M:1't240PJ ~ Et!S~&-~tJ,J~,Q:}_lllsi1*trlP/~:;$:~~~ 
t::i ~PBS-~ ~$'4"' ;tt{m * -B'1*~1't o 
[0148] :ti~Ellm Eg 1r Mm290DJ ~H;nxttffi=j: ff Jtii:{*2000 ,ffi=Foil!rifrtJA Eg * M:1-1 
t4irITJJ\.265lwffi=:1r M*-B'1*£~210Z r o:J'#fij!llm Eg 1r M~2901:'Lt§Eg 1r Mttt4, B,1J90$.t1-t 
fil ,ffi.1-tfil, lHJLfil!f~iiH.JBzlM, w1;;lttiiif o :tlfH!ll&i& Eg 1r Mm290BS ~ t@'.PJ ~ tE 1 OOnm~ 1 , 000nm 
B':1 ffi ~ pg , ~ tr-lB PJ Ll :~tUlr~>J\ ~ ~ ::k: B':1 ~ lit o 
[0149J ~1JJlHifH!ll110t!IPJ ~:ilU1:tiiH!lltlzE:g 1r Mm290,ffi -.j: ff:1:iR1*2000,ffi-j: ff:1:iR 
f*,ffi-lriffi=tett~l"lm (7o, 270) ,ffi-j: ff Jtii:1*1000 ,~$tettf*m31, Eg* Mmm 12, 
~ht*-:fP%=Foil!rifrtJAE:g 1r Mftt3J.$?J\. (65,265) %nx otE-~~JJffi17Llcr, f¥{i:t~:ltil 
~ ttJ 5 5 PJ ~J * PXT'J :imtt 1"f jj)llj :tiiHEll ¥10 t-e 1El Jlt ti [p_J fa] r,~ :ff ITT tii O Eg :ti* fiiJ PJ ~J ~J 1=j ffi - ~ J1t!i {71J 
5¥Pffi=~JJffi 17Ll cp ffl ~ ITT 7JA1Elt!A-B'1*Mt4m 1 Os{]* Tio$% cp ~ %nxiJJHI [R ~61 0 

[0 150] !n?l:;$:0:ff ~*ffl ;It cp ft fflWJ ~5( ff :lt~1*B':J ~hlli17Ll*MiJ!B':J '{§. 00 20-24 Er:!~ 

~W~PJ~-~~~%nx§~-~~~g;~j:ff:ltR~ITT$:ltR~~~ 0 tE~#M~r, 
DJ~T'J~~5cff*il~%nx-ffl~aA*®,J§il!~aj'\EgftffiMM$%,*M*~~~ 
JM, ~Jht-tiitlvEitt:tJ'rfEtetti o ~llt, *ffl*0:ff0,g1fj'\, PJ ~J%nx _: -1'~~-1':)(_ w:1:1~1*,_=:: 
fflAA~$ffl~~A*TID,-~AA~$~J§il!~~AE:gftffiMM$%,-~AA~$~~~:lt 
il#~ffl*filM~~*fil*~~~~,Ll&:ltil~:ffD~ffliro 
[0151] ~~0027, PJ~Jltt:JJi1¥LlOO 18BS~:f~W~J~»..OO 14, 155fP16BS~:f~W~IBS Jillfiff* 
r}Hj¾ ffi - ~ffitHe~ ITT ff 1~~)Jfu 17Ll O tE~1~'t-~ r ':7r IE ~1't [R ~200 cp BS ffi-j: ff Jtil{* 
1000 BS im 71\.jm tt ~ [P] ff tt t.~IL~Ll 1BDtJ rii , rm ~1't [R ~ 100 ;¥P :ttfH!ll [R ~ :mo cp BS*-5c ffi :l:i ii f* 
1 ooo BS$ ?J\. 1Ez: 1~Hf1 , 11/Ll ftp , :imtt ~ !ci 1ffi'. tJ rii ITT 00 ~1-t ITT 7t¥JrJ:nJrg 1fUm o 00 27 er foft~ BS ff 1~ ~ 

JJffi f_yLl x1 /Ill r {£ :ff; nx ffi-jf- fil * -B' 1*~ ~ 110 zJ§ _ft{£ :ff; 6x r,fi' tt A* Tio zfrr ITT ~:fl W #I , {£ 

Jlt1A faJ PJ ~ ~r,i ffi-:1/-- M+ -B'1* ~ ~ 11 o ss-$ % o tE~1~'t~ 6t r , ffi-:1/-- M+ -B'1* ~ ~ 
11onJ~tE%nxE:g 1r ffit,f~t4:l:J'Ut $73\.65Lfrf %nx o?lJ§;liHrOO 11-175fP0019-21ITTW#lo 
[ o 152J tlH!is J:. J! i¥J :;$: i~ :ff i¥J ~ :f~ ~ JJffi 17Ll , - :f~ i!riJ ~ 1¥ fit M:M:1't RS 1f r!§ M ~ d> :itHf- {JC 

-*JLlss~rlW#loi~*JiJITT~rlW~§:tr'i:tt*-B'1*~i-f8ITTJ'(l.oi*-B'1**rnizJ:.%nxte 
~{*m (32.9-.£232) lPfa]r,ij1*:1-tt4m (42.9-,£242) ITTY::~:l:iii:1* (1000.9-.£2000) ITTW#J,:®tt!fil;t 
1-t5c ffi:1:iiil:1* (1000~2000) mnxr,fl'tJA*TIDITTW#I, ;ttcp J'(l.si+-B'f*:t,tt4tE5c ffi:1:iiii1*ss 
foftff m1Ez:fJ~iITT [R~ ( 17LlYP>'r [E:gg{'f: [R~200) 4-11Bz:~ii, ~R?J\.!iJiJtEJ'(l.si-f-B'{~,f~ f~-J:.tP 
~fl'tiA*TIITz.J:.:mm5'rfil*-B'f*~~ c110~220) 5fPE:gfrm:tttf4$71\. (65~265) 1¥JW#t,;tt 
er fr fil*-B'1t~~ (11 o, 21 o) 1=5 J'(l.si*-B'1tttt4fr filx>f ~of¥1itff:l#ilta~551¥J ~fiJ-aJ Ll 
:imtt~d>-~j:ff:1:i~1t (1000,2000) %nxo 
[0153] ~'1':7r fil*-B'1t~~ (110,210) PJ~jjfilj_1 {±t§~ *7Ll BS 0(t:flW~JUr%nx:t§JliZITT Eg 
1r mHtt4$% (65,265) zfrJ~zJ§rnm;1f·ti:1rMIZmnxotE-~~JM:1YLlcr .~~ *JLlITT 
~~w~~nJLl~M:~tltEJ'(l.Af-B'~HMLJ:.m~Egft~HM*M.•Af-B'~HMJ:. 
1f ~ ~* m t9' 1¥1 Eg 1r Jlft tt f41¥1-$ 7J\. )fZ :m m Eg 1r Jlft tt t4 $ ?J\. c 6 5 ~ 2 6 5) , *_§_rt Fn :im tt 'f· lli. 
1tm19'ITT >'r fil*-B'1t:1-JltLlrJt{j¾1=j Eg1rMMlt$7J\. (65g\t265) ITTTm*rnftE~-;j(f*rnf pg 
BSTm*rnf, M. mf %nx5'r fil*-B'1*~F¥ (110.9-.£21 o) o{±'h-~!Jfu{_y1J er, &~Eg 1r mltJf4$JJ\. 
(6s~265) -ar ~WttttJTinx:t§flilss :11--M+-B'1*¥~ (11owt21 o) zmmt9'tri !!I ~1-t:t§m ss Eg 
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* ~ ;f-i ;jGj, **PX 0 

[O 154] fr ~/j'-~)Jfu vu c:p , &'1":57r M4':~1$¥~ (110,210) pJ Ll:imttJt!:ff )l%:57r M4':~{t;f-i 
~m~arOOITT~~--ITT4':~1$*®LITT*M4':~1$m~IZ*%m;#~-'fIB~m~ 
o{J :1r M4':~1ttiJ¥4, 1t1fmf9'ITT :1r M4':~1tttJ¥4ITT *1J*tr115J"rtJ m:1r M4':~1tlt~ 010, 
210) 0 a~,t-~ )]Tu vu c:p '&,t-* Jtl B{J )ti:flj; #l:i±PT Ll E1rSJffiu:t§@ ITT j( H tt:i:1* (1 ooowt 
2000) %hx~'1"ff {it ff-HD ( 49~249) off {itff tt'2:t6tti Et'J 14 7Ll PT Ll !A &'1"5t tiit'2:ft 
(1000, 2000) El3:imtt§1r1i1¥{it~ TT D (49,249) S{J'fil][M1$B{JTT D 349%m~ Te'f1¥{i4f5G{!:J: Cti□ 

t7~tttt~mITT~~~mffl®ITT'filH~~$*M~~ITT)~~~~*~*%mo 
[o 155] t[~/j'-~JJTu vU c:p, &'1" *JU ITT )Z):ll--!v #l:i±PT Ll §1r1itEil'§@ITT 5t ti:lt:I: 1t (lOOOEYZ 
2000) z r.%m-'fffi 1-t fl rr.m (soEYZ2so) , #:7i·Utl-'fffl 1.t fl rr.J~ (80!lx280) ft )9fl rr.m*-'f 
:l:Q f.til'§@ITT :57l,M4':~{t~~ (11 OEYZ210) ITT:il T,91* Imo tE ~,t-~JJTu vU c:p, ~y~/j'-:571,M4':W 
ft$ 5J" C 11 o , 21 o) Et'J f~Hf ~9: 1f ~fl-t¥rt: M ttJ o 
[0156] a~/j'-~JJTuvU c:p, &'1"1¥{it~ttH:£;t;rt)55pJ Ll §1r1i1¥{it~~HJ50 (;lt§1r1irl~ ~ 
ft~ , ~ Te'f t71it lZ :liij5f P ~_§j3 ~ft~) 5f P 'fil ][ 4': ~ 1timm 60 C!tti~Ell t7 fit tt~ H5t s{J r7'J * 00 # I: 
ffi~.t&s ITT l'j'L Hi 4': ~ ft¾ rm) o a~ 1'~ JJTu 1111 c:r , m 1" * Ju ITT )Z)::fI--!v ~t:i± PT~), §1§ a:t§ A ITT 
5t. H:lt:i:1* (1ooowt2000) L:imtt~frt:9tc\'.:* Im%m$'1" $ l&-H D (-thffJZ)9$ i&1¥{i4f ff-HD 
49' EYZ249' ) o ~ &~'1" Jsii&1¥{itfftt:i:tr1ittiss' PT ~jfA &'1"5t. titt:i:ft (1000EYZ2000) :imtt 
'EL1Elf£i!l1¥{it~TT □ (49' EYZ249') s{J~&~'1"'filHM{$s{JTTD349' %mo 
[0157] ~t71itttJt:i:tatig55S{J '47U ~ :ti~EllITT $'1"{ft~92DJLl7f;m)9{~1i ~y~/j'-mi& 
1¥fit~tt:i:tff ti:J55' ~ !5 $"\'-{ft£~~ :tifffSl o PT Llf$~i~1"5t ti tt:i:1t (1000EYZ2000) ITT l'BJ ~~ 
1t1iJ¥4m c f3'UPri*~:¥n*=ffiti;,tt*4m (42,242)) , Ll 1!ffl~&~'1" m-i&1¥ff/'1ffttiS:tatti 
ss' 11:::1g:zJt11*mm:t'1"[_1J]l3@i o ~ ~;,ttJ¥4m (46,246) PT ~~%JJxi'±i~:t'1"[_1J]~B rr, ;ttrr ~ ~ 
;f-iJ¥4 ~'EL1E 1¥{it ffff1!:J: ITT Ir~ .t1t o 
[0158] .:t:&~'1"5t tiitt:i:14': (1000' 2000) ITT j's] ~~{4':,f-Jf4•m nJLl i&.'l.79EYZti~79~ ~m 
(46 '246) 0 :ti~P:im ?Ltatt}66PT l:J, %~¥U t~@RS ~ ~m (46 '246) 0 $ljc:it!:ff i~* Jtl ITT )ti:fl;!v 
#I, 1! 1i PT l:J, % m $ '1"5t. ti :It ii: 1t ( 1 ooo, 2000) o 
[0 159] ,(±~/j'-~)Jfu {71) rf1 , ffi*IJJ'tfttattJ59PT l:Jjffirlit/j'-/):: ~tt:i:ft (1000, 2000) Z rf1 ITT 
*~;;c. titt11:1t1ooo;rim o 1¥1itff-H □ CvUPo*=1¥fiiff-H □ 249) PT l:J,Jffirliilffi*~;;c. ti 
tit:i: WlOOOITT*=:'X: tiitt:i:{4-:200% P½ttffititJ'l;JE§:a ti;l59,2,L o nJ l:J,% P½J!!Hi*~ 5fP*= 
5t. ti#l::i:ft (1 ooo, 2000) M 1$ ITT :filHM1$ff D 349 o &i':filHM1$ff D 349 riJ l:J, 'EL1rt~=;;c. 
tit11::l:1t2oooc:r ITT%=1¥1iiff-H □ 249;fo%~:S( tit11::l:1t 1 oooc:r ITT%~1¥fitff-H □ ITT 1t 
f9'0 
co160J 1±~/j'-~Jjffif7U rr, *~jl~tt*1*rr ITT*~raJ ~ijft;f-iJ¥4m:¥ri*=5l ~tt•1trr ITT 
*= i'aJ ~~1ttil4 ~ PT l:J, *11U§1js*~ffitHiJ¥4 ~42;¥o~=ffitHi3¥4~242 otE:i3:l~t~R r, 
*~;¥ri*=ffitt,f-J *4•m (12 '212) nJ l:J, ti~79~~,tJ *4m' vUJLo 'JBHi*ffl:l211ltH:k~IJI z:: 
x1*~;¥o*=~'@tJdtm (32,232) ½Mf·tirfu~~m~lom=ttittititinm (42,242) l:J, %~ti 
ri'D [_LJ]~o ,# ~:imttml9'~&~;f~~~ttt'1- (vtlfto~~im1timftm Cvtlfto, TiN) ;fP~~tJ'l:JE;,ri 
*4 ( {71):90 'W) ITT~~.ir) *tJ'l:JEti'. roJ [_lJ] ~BO pJ l1:imttt~~u~~* ~ ~ttl4i'±ti'. roJ [_lJ] ~B Z9r ITT $5J" 
( vtlfto' tE1f1~Hi~Ell11;JtJllf c:r 5f0~~Ellf2z ~ * Jm~290ZL) 0 &'1"tlrtJ [_lJ] ~stJ'l;JE1f ~~~ 0 Jl1t 
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*iJt, rn-~!)X$1'ffi-r~:1~1*g32WJEB'-J&~tlri'D [!I] ~n±J'l;1t1rffi- s, ~g46, 1l rn -~ 
~ $ ~ffi ~.g'@ti1*m 23 2W JE B"J &~tl [PJ M ~B tJtfE 1f ffi ~. w Et!~ 246 0 ffi - ;f-rlffi-----. w Et! m 
(46,246) DJ L::J m1t:1'f1itttJtii:ta~55ITTt~*LlffilrEt!t& 0 mi9.:1'ffitttLiii:tatiJ55' Jtrf xn:ffi 
-luffi=~Btif*~ (32,232) , rmtlri'D [l_r] ~nt¥ttrffi ~ ~m·r~ta~9'l o 
co 161] H1iJih, ffi-tri/AAffi= rsJ ~[% f*tt~11-m -ar L::J i&.'i.T'JW Et!m O tti8:1~'tt1JL r, JtEiid> 
-#8'~MMfl~~~~OO~~MMg~~~~~o 
[0 162] ~'@ti j's] ~1~1*7 4 pJ l:J l::J ffi-~i@>WLllrlffi ~.~J]m fJLlt§ IPJ B"17JA% JixtE&1'~1JJ!HifffEll 
¥~ tt BS {JJ!Ll !'Lt O ~ {JJ!Hi~Ell:@HL ta~ 7 6 DJ l:J l:J Ej ffi-~ illli vLl ?frl * = ~ illli WLl t§ [BJ BS 7J A yfj PX fr 
&~~1JJ!HifffEll1~ttrf;J o 

[O 163] tifffEll:illHLta~66P} l1illHtffi=tu/~ffi-!Bm~fi'tiA fg 1)-Jmt;t:¥4irIT71' (265, 65) % 
PX iU t§@ITT w fg m46, 246 0 pJ l:J *ffl l=5 ffi-~)Jm fJLl lrlffi = ~ illli WLl t§ [BJ B"J )Z):flj; !JI*% PX1i 
ffftil:® JLhl ti:J66 o +titil:® Jlhl ~ 66-aJ l:J ri1Jt fU 8' ~ g46, 2468'-J ~ +tffftil off fit tt+titil:® JLt6 ~ 
88PTl:J%PXtE:tifffEll~Et! 1r Jmm29O9'l B"J TT D 9'l ,1f1#&~t§@B"Jt¥{it~:tifffE!l:®-fLt;t;~88:ti 
~Ell t§@ BS ff frt ff Jt ii: ta~ 5 5 9'l ITT Y,ffi tlk lR ~ 6 3 0 DJ l:J l:J Ej ffi-~ illli vLl ?frl * = ~ illli vLl t§ [BJ ITT 7J 
A%PX¥ -i'fv:~t ~J tJHtt.¥1J#fi11tt:ti~Ell:®JLtat1:Jss[!I.J Et!Ji::ti, t11Jftri, ftri oo 12u:fri oo 12EJiJr~ o # 
fit ff :ti -~Ell:® J L tl1f ~ 88 ;f P {ft~~ tm fl :ti fffEll , 1l ~ Et! :ti fffEll >'r II ff 14 lR ~-;It 9'l B"J mt i&Ut {ii/ ff tt ii: tl1f 
~55' 0 

[0164] :zj(0 TTB"J~;f~~JJmfJLlPTl:JtJH:tt-;f~f¥{iif~~14' ;lt§1js{ft+*Wf*~t&sz_tB"J 
~y-~:S( flJtii:1* (JtDJl:J §1js$~:S( fl}iii:1* (1000' 2000)) 0 ~y-~:S( flJtii:1* 
(1000, 2000)) 9'l BS~--i'§ti5W Et!m (46,246) lP~'@~;t'dtm (]2, 2]2) , Wf-l¥i=ftf :tg][ r*W 
1*~t& s ITT J~* ffif ITT 7:f ri'D :S( fl :#tE ti~Ell lR ~ 300 9'l tt1:tt~fi' ti A* ffif o 1t fit ff ff 14 PT l:J § 1151ft 
r:irntt~&-~:ic: ~tt*1* (looo, 2000) ITT~1*M1$ITTt¥fitff3f D rf;J B"J1tfrtfftt•tl1f~55 
B"J ~JU, l:J 1k 1ft T ;t§@ITT 5t fltt'11:ft (1 ooo, 2000) ITT fl ITT~&-~ rfl. 1r JmM:¥ll-$7t (65, 
265) o -=t:&-1'Et!1r J:ai¥H4iffl71' (65,265) Lf1 Bs&-~ii:~t§@ITT 5<: fltitii:1¥ (1000, 2000) 
R"J~fi'tiA1Hm otf{iifffffftf:PT l:J §1~1ftr~@ITT 5t fl#Hif* (1 ooo, 2000) LITT ~&-~>'r 
M*W1*~~ (110,210) o~&-1">'rfil*W1*~~ (1000,2000) 9'lBs&-~l=5*W1*~t& 
8~ITT$~~~*W~MM*M~~ot¥~ffffttPTl:J§M~r~&-~*M*~~~~ 
(110,210) _tITT~&-~+Wf*ffftf:24O0 
[0165] tE-1'-~JJmvLl Lf1 '-=t:&-~:1/r M 'f WW~~ (110' 210) Lf1 ITT&-1'Jl1f ITTJiE* ffif 
ajl:Jl=5ffl@ITTfgft~MM$7tITTm*®ttfflrBlITT*T*®rf;J,ffl@ITTEt!1r~MM$'5tajl:J 
vLl ftri ~ * -Fn ilHfi' ti A rfl. ft Ht M *ii-$ 71'6 5 ~* = Fn i!l}frti A Et! 1r Jm M *4 $ 71' 2 6 5 o tE-~ 
~ illlif?JLl 9'l, &1'Ef! 1r Jmt-Jllj.$71' (65,265) l=5 :t§@BS 5r M*Wf*~~ (110,210) zrsJ ITT~~ 
~MIR~PTl:J~ffl@ITT*J[~~%~ffifrf;Jo~-~~JJm~~,~&-~*fil*W~~~ 
(11 o, 21 o) 7G§t15~fi'tiA * ffif o tE-~~Jn[ fJLl 9'l , ~&-~ +Wf*ff 14 24O§t15fft T t¥fit' ff 
~ftf:Bs irll 1R~2OOLf1 ITTf¥fit~~ftf:BS00:l9JEt!lEts"Jtm~x@s~ir14:~ o 
[O 166] tE-1'-~JJffifJLl 9'l, f,m;j,J[R~63ITT Ii+ JU PJ l:J :t#~!:k1tfitfft#-i:tl1f ~55ITT 15$ :P'Ll rf;J ITT ;t§@ 
BS* w 1*:®)]!60 0 Et! 1r Jm H *"" FA ( fJLl ftri %-i~if $~ m 7 0~% =t~ ti$~ m 27 0) pJ l:J 1ft T ~ y 
-~/~ * tt~1* ( 1 ooo, 2000) z_t o Et!* Httil4 m ( 111J ~□ ffi-~~tt$gl m 7 oE!x:ffi =~'@tt$gl m 
2 7 0) BS rm* ffif pJ l:J l=5 ;t§@ ITT rfl.11' Jm M *ii-$ 71' ( 6 5 ' 2 6 5) ITT rm* ffif ;tt ffif 0 
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[ 0 16 7] tE - 1' ~ /Jlli vLl cp ' JH! jffi :i:§: $ 7t Et':J 14 Ju 11 PJ Ll {ft T ff {it Mdt § t6 :j;i:J Et':J 14 JU Et':J r 
mi' Hl:J c¥-B'1t¥tlz8 cp s"J c¥-B'1ttJ}jGj.s"J • sif;tr:j;i:J Jr Mx1-fr O tE -1'~i@>f7Ll cp 'tlfH!ll:® fLf;+f 
tig66DJLl:®tt~&-1'~1r ~Hl3J-$73'- (65,265) M1$, * ll DJLl:ti~!llt§@ITT-B'~~ (46, 
246) o $ ·i'· Eii9Jf u (49' , 249' ) PJ ~j :®rlPfi't#i~* ffilB i'§J11i. IE iffl7t M1$ o $-4' Eii&tf{i4\'ff 
ttil:~:j;i:]55' PJ Ll 1ftr$'i" Eii&3f D cp O $1'1:\'z:~92PJ Ll--'=5tf{f/'iffttit:f'.a:j;i:J55ITT 14Ju ~Jt 
J'H1Io~1'JMi&tfJ'{itff;l:f§f6ti:J55' :;f-½~1'{ft{~92~tifff1lo 
co16sJ tE -1'~JM17Ll cp, tf1itf ~tf ,ftf;+f :j;i:j55 s"J 14 JUPJ Ll:®51$-4':Sc, Ntf,ftft 0000, 
2000) M1$ 0 t71itffJtii:tatig ITTl4 Ju pg ITT ~&-1't71itfffJtii:tatig55' (E1)Gp)T~ ITT t71itffJt 
ii:~ t1g 55' ) PJ Ll 1~H151ft r % - :Sc, N :It ii: 1t 1000 pg ITT% - ttiJl~ 1mLl~ Jtfff!ll ii:~* - :Sc, N :It ii: 
1t10oosg ffi=3l: Mttii:1t2000ITT ~* ffiITT lK-'f *ffi, ~'.}_ R. 1v.rffi=3l: Mttii:1t2000 pg ITT ffi 
=ffi%f~Ll~o 
co169J a-'i"~/Jlli17Ll er, $tt§~f6:j;i:JPJ Ll g+i• J=t - tiNANDZT1itffff1tt: o c¥ s,1t¥t1z 
PJLl §:t1s@¥t1zo•h-tlNANDtf{it~~ftf:PJLl §:}jstE@¥tJzzJ::sg •J=t- tlNAND$ 8"114 
Ju oNAND$ ITT- tll4JUITTffi-tt{tf:£]1 cp ITT ~&-1't71ittt• 5G DJLl1ftrNAND$ ITT - tll4JU 
1Nffi=ff#fflcr1N~-#Mff•5tz~off4~PJLl§*•~~~.~§M~r~Z~IB 
ff frl'i ff ff {tf: ITT ~IR f;}J ~ Ni o 'Bf: "I" NAND $ PJ Ll B t2i c¥ -B' f7f': :®111 o c¥ -B' 17[': :®m ITT~ &-1' ftjfij $ $ 
73'- PJk:J,¥*1::Jfl"L rtii¥tlzi't':JT0f*®M1$ o 'Bf:1'Ni\ND$ PJ k:J, ~ff1;~1'~ fiif ff{i15t{tf: o 'Bf:1' 
~filfW~5t#PJLl&+fflmITTc¥-B'~:®mITTili:otE-1'~JJm~cp,'Bf:1'~filfW~5t#PJLl 
R:1ft T 1~ tLltJlfr Et! ti (ftO~Jmf~0-B' ~ i'Jf3j. ~) [lft ili: ITT~ filf t7{ilt-tf4 ITT-$73'- 0 'Bf:1'NAND * DJ Ll 
§M¥*J::-'ffir~c¥~~¥~ITTm*OO~~ITT~%0$-i'~~t!lfr~mPJLl~&§M~r 
ffi-ff#fflcrITTffi-~~t!lfr~m~~rffi=ff#fflcpITTffi=~~t!lfr~m0 
co 110J ft mg; 'i":it ~ tt •1tPJ ~J, Jfilttft tt-ix_m_~ff1t~~~1* ~lo raJ PM 1tttf4 ~ ITT-
1':S( ff :lt~~ ITT ~~wg*~~- •ff#~:j;i:J ITT~~& 0 ~~a*~ cr ~ ili T ~ cr *ffl ~ 
1':S(ff*ii:~ITT~ffitt~JJm~,~03fITT~~mLl~~~~~-1'E1)G~$1':S(N*ii:~o 
co111J ~~oo 2sA, nx11t-, 1t=E1)Gst- ~mttta:j;i:JE1)Grn ~-B' ili R"J 1ffrtHati:JnHril~ o 
00 28AITT~ffitHati:Jx1 @rOO 7;f00016ITT{ffwJ ~:fJ.WJJJ/L tEi~@c.e. cp, ffi-pfl-tt IX~301 (~ 
§mLlx1¥~8~~ITT*ili:&ffi~-1'~~~fil~M~ITTffi-ffl~W~*®)ffl~®*ffi 
=Pfi'tt IX ~302 (~§j'js Ll x1 ¥tJz8tl;!JPITT *ili:&ffr~t§ &ITT~ fwJ ~Jlt:1:ihM ftp sg ffi=f'iUfi'tt 
:r:\ * 00) , 1!1~ ffi- fi5il3,pfi' ,f#i :r:\ ~fr~ ,t~ l4·$73'-6 5,&JI tEffi-tll;fO ffi = rnpfi' t#i :r:\ * 00 2-{tf: 
;fP~~z.J:: om-~fi't#ilX:l:Ej301 PJ Llfftrff{tf: IX~1 OOj)ftili:, llm=~fi't#ilX~302 PJ Ll {ftrJr 
llff{tf:IXkiPHilio ~Jlt, tEt§~ ITTWJJJt_ca~~I z:i,RfaJ ~Bt%~1X~301,tP302otEi~~JJm17Ll 
cp 'IX~3027FMz:tJf>i 'rmtEOO 7;fn0016Jifi~ITT~lW~JJmf9Llcp 'i~IX~1&::f$f;i 0 

[0172] $~00 28B, PJ ~J,nHf 0017;fP0018ITT ~:flWJJlo ffi-Jr Mc¥-B'ft~~l lOPJ ~J,Jiltt 
* =Pfi' t#i IX~ 302 m ~ , 1!1~*-f~ff Fzf 3 2 ;f P*- !'aJ ~1%1$M *4 Fzf 4 2 ITT *-:Sc, N tt ~ 1t (3 2, 
12) gg J~~$73'-~Yti~!llfil ~ ffi-~fj- f#i IX ~301 ITT ffi-Jr M-f-B'1~~~ 11 OITTfiliw1~Ll m 
11 ODo ffi-Jr Mc¥-B'ft¥~ 110ITTili:ftw1~Ll~11 OP PJ Ll tifHERffi-Fn*Pfi't#i:rt ~ fr rmttf4W71" 
65ITT1mLl~, 1l PT LlE1)GP} Ll 7F:ti~!ll%-t~tf~321P%-fRJ ~~ 1ti'tf4 ~42ITT%-:S( N:ltii:{$ 
(32, 42) ITT 1j-JLl~$73'-offi-Jr Mc¥-B'ft¥M 1 lOITTfil!Ljfij1mLl~l lODPJ~'.J.!:!QPJ~.J7FtifH!llffi­
fi53spfi't5l'iA~ 1r ~Hl4$7t65ITT$7t o 
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co 173J "@:~oo 2sc, r:1JT),Jt1:1r oo 19-22s1:1 )tl::EI;lj;,:!JJ, l:JJJ~)Jxffi____:.t~£1g232triffi____:. raJ r,Mt:tt 
*4m:242s{Jffi ~.:St wttR1t (232,242) , l:t&ffi ~.Jail1~fi-tJ:ct':Eg 1t &1:M*4;";~1}265 o ~fi-tltx~ 
3O15fP3O2M 1$ .¥Llffi=:St w Jtii:1t 9'l , Ll tt:P'AJ 1-Jtii: 1t 9'l ffJ mJ!~f ITT :t§ @ITT Pii-tl IX :liij3Ol 5fP 
3020 
[o 174] "@:~00 28D, PJ Ll JtHr 00 238{] )tl::ElW!JJ, Ll l'r:tttEffi~Jj, Mc¥W 1*~~ 11 Ol:.%n\t 
ffi____:.Jr filc¥ 8' 1t¥~21 o o tE~1-~hlli17Ll 9'l, ffi____:.Jr file¥ 8' 1t¥~21 OPJ l:JJlttffi____:.pfi-tl IX 
~3O2%m, 1t1#ffi ~.~'@t1m:232triffi ~.raJ~,~1t:tt*4m:242s{Jffi ~.:StwttR1t (232,242) s{JJ~ 
~$7J\.ti~EI!:® ~ ffi~pfi-tl IX ~301 ITTffi=Jr Mc¥W1t£!7,t21 OITT:®!1ifflfmHt21OD0 ffi=Jr Mc¥ 
W1t£)7,t21OITT:illJw1mLl~2 lOPPJ Ll :tiiEl!%=Jaif1pfi-tlA Eg * &1:tt*3j.$73\.265ITT1mLl~' _§. PJ Ll 
AAPJ ~J:::f :tiiEl!ffi=~'@tl~2325fWffi=raJ P~1t:tt*4~242ITTffi=5Z wttii:1t (232,242) ITT :'h~ *~ ~ $ 7t O ffi = JI' M * w 1t¥ ~ 210 ITT :®ftw1mLl~21 OD PJ Ll mt PJ Ll :::f :tt iEI! ffi = la jJ3pfi-tl A Eg * &1 :tt !¥4 $ ?J\. 26 5 Et':J ~ $ 7]\. 0 
co 175J ~111a, PJ Ll nHr oo 24, 25, 26Atri268s{J )tl::E][;lv ~,, Ll t11t1:Z¥fit:ls1~14 o 
co 176J oo 29A-29c?F t±:l 7 DJ Ll :®tt oo 2sA-2sos{J )tl::EI;lv ;iw t±:l ITT ta~ ITT,~- 1t@cJL tE oo 
29A-29C9'l?Frk 7 JZ]J-Ei1'J5G14, _§.7'1Tilfi!mL'Tt!/~'81{47 ~®5G14o 
co 1nJ ffi~ Z¥1fl'1:tt:tR:12OAtriffi=Z¥1it:tt:tR:12O8 El3 :ttiEl!r~tt19tlfPJ rsJ p~3f, ~1mHiiEI!:® :JL 
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5. tl.t1AstXlrJJf*lPJTi£ITT¥J-\· -glffMfff*l'I., ;ttq:i Plri£ffMfffHfl-m~Pfei£_t$$ 
~~M~ITT*-¥*®zOOITT~M~~A#~mm~. 

6. tl.tt!istXlrJJf *1 JiJT £ITT l'ji Jt - gt #{ft ff *il, :i±'E1ttc¥~1*i1J:i]t, JiJT £ c¥ W1*✓1Jm § 
*~rMi£ff~ff$~~hl~$~~m$%ffi~~~rMi£T$$~~ZT~~m~~ 
*-¥m~,Jt$Mi£c¥~~~mITTm~~mm~ITT_tmm~~M~m~. 

7. tl.t1AstXlrJJf *6 PJTi£ITT ¥ J-\ - tt f¥{i4'1 ff *il, :i±§1t ~&-~ :ttJtHa;j;ig, PJTi£x 1¥ 
ttM~M~~MMi£T~$~M~~~m*~~M~ITT~W*ffi,#_§_gm~Mi£$~# 
fitffti~1*~a~ffl~ ITTH~lti'll. 

8. tl.ttlistXtrJJf *7 JiJT £ITT l'jiJt- ~trtfitff*il, Jt $: 
Mi£~&-~:t•ti~~4-1ITTm-~§Mm~c¥~~~m,mi£m~c¥~~~mA~ 

~Mi£c¥~~~mffl~ITTffl%ffiffl~ITTWN:#H 
Plri£m~ c¥~1*✓1Ji~:7G Eg ijJiirJPJTi£¥ J-\· - ttrtfi4'1ff*l'I.ITT ~IR~ Eg ~i. 
9. tl.Hli5tXtrJJf *l?lri£ITTJ'(i.Jt-§ifffi4'1ff*il, ~$: 
1.tr.r ~& yj-ffi=~ Eg m z T ITT m~m= ~ Eg m L~Ji1r £ffi= ~ Egm z $ ITT ff~ _1.5 

g.tliPJM·f$fi~fil:# H 
~+~&yj-ffi-~EgmzTITTm~ffi-~Egm~Mi£ffi-~Egmz$ITTff~_tm 

m1~ rnJ M{$fi ~fil. 

2 

Micron Ex. 1002, p. 755 
Micron v. YMTC 
IPR2024-00790



CN 107810552 A 2/41n: 

1 o. tlH!is tXlLl ~ * 9J1Jr5ts1'11'(i. Jt - ti ff {it&::*11, J2E B:ri {:tr r J1Jr5t-tifff1! lX pg Er'l :r'.'2 tLl tJlfrtl 
~M~~~~,MJt~~W~~M~~~~~&9MMJtk$*~~~~pgITT~*MM~ 
$*¥HM~,*~~M~~MJtffi-WEgm~ffi=WEgmITTffl@ITTWEgm 0 

11. tlHffift£;fLl~*lpJrj£ ITT J'(i. Jt- £tf¥{io/'1&::*JI, Jl: q:i: 
M~T$*•#M~Jf§ffi~rM~ffi-~ff*•#ITTffi-~W*®~~z~ITTffi 

-~ * Mt,f¥lJ.$73\.; 
MJtk$*~~~~Jf§ffi~+MJtffi~~ff*~~ITTffi~~W*~k~zkITTffi 

=Eg * MtJf3+$7J\.; 
MJtm-~W*®~MJtm=~W*®~r~M[Rpg;*~ 
~~am~M~RM~ITT~ffl9MMj£ffi-Eg*MM~$*~Mj£ffi=Eg*MM~ 

$*M{$o 
12. tlH!istXlLl~*lpJTJtl'r''l J'(i.Jt- tiff{it&::*11, ~ q:i: 
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'E113'ffi-ffl•~~ffi-~~~_ft~T£~z_t,_t$*•~MtLJ§Mffi=~ff*•~,~ 
~ffi=~ff*•~§*ffi=ffi~m~m=~~mfi~rT$*•~M~z_t,~fi$~Zf 
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[ o o o 7 J 00 3 A~ tlH!is :zls: 0 3f 8<J ~ 00! 1lfLl ITT tE % JvG 1'!i ?f_ ~ cp ITT ffi-Zf fit ff 3f o ;¥0 ti iff~ ~ cp ITT 
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ffi-~~H □ zm~~~ttMttl~ffi~OO. 

cooo8J 0038~003AB{J:7f1JH:1tttt11H-~¥][-'foo8-8' B{J¥][Soooo. 
[ooo9J 004AtetlU!rif ;;$:03f B{J ~1ftE1JUITT 1=E&~ffi-t7{ifff:3f D 5¥ri&~ffi-3t~3f D ITT~ 
$~*AA*M~mm*zml1'1~~~£attJO"Jffl~oo. 
coo 10J 0048~004AITT~1JH:'ttatt11fl-~11tg-'f Em8-8' s{J 11f E:~Emoo. 
[ 0011] 00 5A ~ tlU!rif * 0 * El':! ~ hfil 1Ju El':! 1±* p)G r $~_flj3 ~ * Jm g z m El':!~ 1JH:'t t6 ttJ El':! ffi 
i~oo. 
[0012] oos8te005AITT~17H1fatt11ff:tf¥][-'f®8-8' Bs¥][~aooo. 
[0013] 

1JTH½l00. 
[0014] 

00 6Ate tlU!rif ;;$: 0 3f BS~ 1ftE 1Ju ITT 1± VLf9'% -~ 41 :l:J'tfEi-J 14 m z J§ ITT~ 1Ju tHa ~ ITT 

0068~006As{]~1JH:'tfattJ1f\-~¥][-'f ffiJ8-8' s{J ¥][8Em00. 
[0015] oo 7 A~tlH~ *0HB':i ~ ME 1Ju s1:1 a* nx r ~ +i~11 ~1g ttzm s1:1 ~ 1JH:'tt6ttJs1:11m +~ oo • 
coo16J 0078~007AB{J:7f1JH:1tttt11H-~¥][-'foo8-8' Bs¥][Soooo. 
[ 0017] 00 8Ate tlU!rif * 0 3f BS~ 1ftE 1Ju ITT ftJ]!Bit$ ~ ffi-4gEj 4~UJ 14 m HJ AA ffi-t~ [nJ [!I] ~ti z 
m o{J ~ 11,1 ·~tt fa tt1 l1'1 ~{H½l oo . 
coo 18J oos8~00sAB{J ~1JH:'ttatt11fl-~11f E:-'f Em8-8' Bs 11f E:~Emoo. 
coo 19J oo 9A~t~ tm *0* s1:1 ~ hfil 1Ju s1:1 aml9' !i:f ~ 1-t14 ~j * nx m-!i:f ~ B zm s1:1 ~ 1Ju ·~:1 
i't ttJ BS 1JTH~ 00 . 
coo20J 0098te009AITT~17H1fa~1ff:tf¥][-'f ®8-8' Bs ¥][~aooo. 
[0021] I??] 1 OAJEt~ ti ;;$:0 *ITT~ 1ftE 1Ju ITT 11: l_lJJ ~B t.r!L~UZ J5 BS~ vH:'tM ti:J ITT 1JTH,½! F?l 'fifr:1£ l_lJJ 

~tt~Mr~~M~~#Mffi-~~$~~~~3~~Et!tt~ITT$*. 
[0022] 00108~0010AITT~1lfU't'HattJ1ff~*][-'fffiJ8-8' BS *][i¼EmOO. 
[ 0023] 00 1 lA~ t~ ti* 0 *ITT~ 00: vu ITT amt9' ffi = ffi t:11::1:J'l; fEi-J 14 JP: zj§ s{] ~ 1JH:'t fa ,rig s{J 

{JlH,½!00. 
[0024] 001rn~oo11 Ai¥1~1JH:'tfattJ1{}~~][ TTIITn-n' RS~][•@oo 0 

[ 0025] 00 12AJJ~ tfrif * 0 *ITT~ 1ftE £JU ITT tE-'f Jg 1kJf~ - 5fQ ffi = ffi 41 :l:J'j; JEi-t flt m Z!ci ITT~ ,Wu 
·~1 £a ttJ ITT 1M f,½l 00 . 
coo26J oo 128~0012AITT~1JH:'ttati:J1B-~¥][-'f Em8-8' Bs ¥][SEmoo. 
[0027] 0013A~flH£4:0HITT~iffii:iYUITTtt*AAffi=~~timlriffi=ffit'.it~l~-mITTffi=~ ~ 
t# ~ {t z Fn 1¥1 ~ 1JH:'t fa ;J:i;J 1¥1 ffi l½l 00 . 
coo28J oo 13R~OO 13A1¥1~1JH:'ttatt11fl-~¥1L-'f EmR-R' Rs ¥1LSEmoo. 
[0029J 0014AJJ~tfrif :,t(0HITT~iffii:19UITTtt*AAffi=~fl-t¥i*Em 5¥nffi=&.roJ ~fl-t¥iEt! ft ~i-tl4 
$ )J\. zj§ ITT~ 1lfH1 fa ttJ ITT ffl l½l 00 0 

coo30J oo 148~0014AITT~1JH:'ttati:J1B-~¥][-'f Em8-8' Bs ¥][SEmoo. 
[0031] 0015A~flH£4:0HITT~iffii:iYUITTtt*AA~:'I.IX 41 ssffi=ttfit:2§:3f D lCTtiffl~[X 41 ITT 
ffi=3t•* □ z.Fni¥J~~ttMttJl¥Jffi~OO. 
coo32J oo 1s8~001sAITT~1JH:'tfatt11fl-~¥1L-'f Em8-8' as ¥][SEmoo. 
[0033] 0016~t~tm;;$:03f B{J ~tftE{lf1){±VLt9'ffi=~~-1§Et! ft Jmfz!:lriffitlf:H~z!BITT ffi-f¥ 
~ftHn~ffi=tt~ftHnITT$.~ITT¥1LSEmOO. 
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[ o o 34 J 00 1 7 ~ tlU/iif ,:;,is: 0 :ff B':J ~ hfil vu tE-15- fPJ * ·ti ti~U z f§ B':1 * - lo* _>ff {it ff :ff o B':J tt 
~~ITT½1LS~OO.~~~fPJ~ttttru~~§#~ITTL$~$~. 
[0035] 00 18 tet~ tliif * 0 :ff Bl.]~ IDE vu tE;f$ ~ff;* -4jl§ 41.Ll -Jttt f4 lr14]J§ 41 H mzf§ ITT* - to 
*=HMff:ffUITT:lt~~m½1LSffiOO. 
coo36J oo 19~,1;~1/iif,:;,is:0:ff ITT~1JffivLltE%mH1itfft-t~il-m,~1g ~ 1tJfflm LlJJz*-¥cW{* 
~mgzj§f~ffi-~ffi~ff~ff:ff □ ~:lt~~~½J[SOOOO. 

[0037] 002O~tlHJir:,:;$:0 TTBI.J~1JffivLltE%m* - . .':pW.{tijgil:tm, ~ ft}§[~ Ll,&ijHJitxzf§ 
ITTffi-~ffi=~~a:ff □ ITT*~~ITT½1Laoooo. 

coo38J oo 21Atet~ 1ris * 0 :rt ITT~ 1Jffi vu ITT tE * m rt fit a :It~ 1t m ri;i , mu!: rt{it a:1t ~ 1i ta 
rt]'~* }§[,b:; ~1Eliilr1z !XzfBITT~WHtf:tartJ ITT {)fffJ\\00 0 

[0039] 00218~00 21AITT~vLlt':HartJlf\-3f½J[ -'f OOB-B' ITT ½1LSOOOO 0 

[ 0040] 00 2 2A~ t~ tliif * 0 :ff B':J ~ hfil vu Er:J ~ vU ·ti t6 ri;J tE % PX L $ w. Ji ~!IT ijg rt z J§ Er:J {)B +JJ 
00 0 

coo41J 0022BteOO 22AITT~vu·titari;Jlff:tr½1L-'f ®B-B' al.] ½1La®oo. 
coo42J oo 23A~t~1fr!f ,:;,is:0:ff m ~IDE v1Jm tEJ1u~~i*=~t1t-tfil-m%m*=t~ fPJ [l_r] ~~z 

J§ BI.J ~ vLl t':Ha rt9 ITT {)Bf,½\ 00 0 

[0043] 00 23B~00 23As':J ~vH1§:i1/ri;Jl{}3f½J"L-'f OOB-B' s':J ½J"LSOOOO. 
[ 0044] 00 24A~:,ftHfiil * 0 TT BI.J ~ jJffi vtl BI.J tE % m * = w ~ m zf§ BI.J Ji vLl tHtt1:J BI.J {)B f,!i 00 0 

coo45J 0024BteOO 24AITT~vHitari;Jlff:tr½1L-'f ®B-B' al.] ½1La®oo. 
[ 0 046] 1??12 f1A1E t~ ti* 0 :ff ITT ~ IDE vLl ITT ti:~ ~i * = ffi ti tti;-JE t-t t4 im 5J'-z J5 ITT ~ vtl ·t':Hff rt9 
al.] {JB iJll oo . 
[0047] 00 25B~OO 25AITT~1lJLl't':Hari;Jl{}3f*1L-'f OOB-B' al.] *1LSOOOO 0 

[0048] 00 26A~t!Hlis *0:ff ITT ~ro: vLl ITT ttm nx;§:@fli'§J ~r%{ttri J§{~U~~!R;tffi JLfar~ zf§ ITT~ 
WLl'tim +1g ITT {!B fJ\l 00 . 
[0049] 0026n~OO 26AITT~vLltHart9lf\-3f~1L TTIITn-n' RS ~J[.rnf 00. 

~ 1*~ ll~15"rt 
[0050J PPL OOJifri-tii:ITT, *0:ffi& JJz § ~$filH¥fitff~ JUBS ½1Ltt'il:1tITT - gJHfitff~ 
l'iJJz A fffiJ jg 1Ji! ' r 00 ti~ TA fr 1J 00 0 nJ Ll * fttl¥ 0 :ff ITT~ jJffi vLl ** m -'f. W.14:*l'i' bl~ YQ 
§ t~ $ ·~ \J AKDH{it ff$ ITT ----- gJ• }t H{it ff 14 :JU *JI O [)ft 00 * w tt vLl ~tu O tE 00 ~ JG {cf: ITT. 
1-~vHi m r 'pJ Ll 1[ fffiJ5G{tf:ITT $1-~vL [3,ff;~~ ;jj~~J3,lijfjfa'i~:~lUIHit~ ~ 5G{tf:ITT 1[ tiJ7GH 
ft. mim "ffi-" '"*=" LlJJz "* - "ITT )1[1J!}ffJUt3*ift111Jt§f~ITT5G{tf:' * lltE:t0:ff BSi£~ ~ 
tritxlU~*rrPT~;J,*ffl7f-~ ITT J11mJf .-tzo,:;,is:xrr fiJrftfflss, 1:v:rm=jf;ft "L" ITTm-jf;ftPT 
Ll~{ft Tm=5G·ftf:ITT~OOITT '.?H~tlL 'E1½1ft Tm=5G1tf:ITT pg {~UL O Prl*Xq:t Jifr{!fflITT 'Pri*m 
-5Gftf:ITT~ OO-'=J ffi=5G1tf:ITT~ 00 ,2..fsJHtE't?ZJ:flti~!:I!, IJliJ ffi-5Gftf: "1Lti" fa.r*=5G1tf: 
"_f:_" 0 

[0051] pp,:;,js:-_y:_ q:t Ffr{i m ITT' "m" ~t~'E1'2i' Jf_,ff ~ )ff[ Ll~ >I BS P1 [\[Bl.] IX ~ITTttf4$?J'- 0 m 
PTLl~rOOITT~LmITTmrt9ITT~~ZLM~.~PTLlA~~rOOITT~LmITTmrt9ITTffim~ 
11\ssm~ .Jlt'.?r, ~PT Ll79t~JmAA~Ft~ JmJ£gjtar~ITT iK~, JtA~ 11\ TJ£gjtar~ITT ~}j'.ITT ~ 
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it o 17Ll -tzu , g PJ L2f 1:tr r Jtt# ta ;j;i;j Et'J r:uHm * oo ;f P ~ i'm * oo ~~zJsJ Et'J *ff oo Et'J 11 ~ xt z.JsJ o 
FA PJ L2f 7-K -'t'< ~ J[;f P/ WG ld iH~Ol:; * mi M 1$ o ¥t& PJ L2f 79 FA , PJ L2f a,; q:i § $~,t-WG $1'-FA , 
;f P IWG DJ L;} ax _t 'Jt _t 7J ;f P / WG Jt z r 8~ Jl~ ~'4---WG $ '1' FA 0 

[0052] 1'j'L h - ttH{i~ffl¼: JU~~t-¥:!E H{io~ffi¼: JU, Jl: q:t $1-H{i~ff~lUl:;n\Zam-tzP,¥_1@{* 
s1 Jts~ 1¥1'-~H&-1.1f, mHJ!:~ 1rr q:i J'sJ ITT ~t& 0 # ti "l'j1Jt" ~t~f4 Ju ITT'&&i& ITT FA l'H:tmlR 
frf4JU Et'J'&1'- rOOEt'J tREt'J§' _t otBb~z r, PJ ~ 73'3ftih%JJx_Jif4JUff1'tFoit*a~JEQ, ~ 
% 5½ ~~. h * {ii ~*l'i O 17U izp ' t:::i §i:@Ht ftj} JT s{J ¥t& _l % PX* {ii~~ ff~ J[ tt 1i *{ii~ 
~ ffjj;tigJ! 7 ~~l'j'L Jt J~IAi:B~ #fit ff:, ~P~79 "Three Dimensional Structure Memory" , ~:tLl 
1% )',/5, 915, 167ITT ~ 00 ~ lLl q:i Pftfs'iJ!s~ oft:ti~zfrT, PJL2f ~~¥;t,oc~1"WG;Att1ittttJH$~i, 
@~rHMff~~~~%nlZfr*3fITT¥~z~.~ffITTHMff~~~WITT•~-~HMff 
[4 JLJ o2fs:03f ITT ~f~ - ttH{iiff*ji§~ J¥},- ~!NANO$ H{~ff*ji, ff Jl PJ ~*ffl]fs:;{ 
q=i PlT fs'i J2t Et'J i'3- f~ ~ M!: 17Ll * *Ll m o 
[0053] ~~ ~ 1, ~ 7i T tlHJir:lfs:0 JT s{J ~JM 17Ll g{J:,f-'/7UtH;tr;j;i;J',; PJ L;} ffl *17U izp r!rLlm$~ ~ 
][NANO# fit tt*ir. ITT *if.ta ;tig O ~ 17Ll tHa ;tig § * ¥ tR ' Jt DJ L;} 79 .¥ _l@{t¥i'& 0 ¥t& DJ L;} § * 
J;JA& ,¥_1@ftm9o4t& .'¥-'@:ftm979,¥_1@{t;t;f*4m, ff 1l PJ ~J § iZ~&~f~5G~.'¥_1@ftt;t*4, 
_¥y~f~I I I -V~1,t~t?D.'¥-'@:1*tJ1'4 ,_¥y~f~I I -VI~1t~tfD,¥_1@{*1t1'4, _¥y~f~~tJl 
.'¥ -@ ftt;t 1'4 , ElX 2fs: 11/l ~ 8 'f;U Et'J ,; {ta.'¥ -@{t t;t l4 o ¥t& .'¥-@{21':: B 9 PJ ~ 'CL ff!; 1'j'L s1 .'¥-@1tt;t l4 , 
b~ -tzn 1'j'L s1 ti! s1 Jt o 

[0054] ~Plfs:X q:t Ji)T fflITT, ",¥_1@{2!'::tJl4" )E:j:~ Jl~frMl. 0 X 10-6S/ cm_¥1. 0 X 105S/ cmffi II 
pg ITT~ _1@$ITTttt4 '* _§_~§s,_ffl~ 1i$1fLl~':1'i1i$' §g~ir~Jl~11:,AA1. OS/cm_¥1. 0 X 

105S/ cm ITT ffi II pg ITT~ _I@$ ITT :tt$i'Jt4 o -tzr:i:;t X q:i Jift ffl ITT, "~ 1t$1fLl" ~:tl't xt8gwta;j;i;j 
(band structure) pg ITT 1ff'w (valance band) ~:/Jp~ './(ITTp-~:J'~~JfLl, B-Xixi8gwtl1f;j;i;) pg ITT _I@ 

w (conduction band) ~;JJp~ -=fITTn-~1i$1fLloizP2fs:Xq:t Jift fflITT, "_1@~1J1'4" ~t~A~AT 
1. 0 X 105S/ ems~~ _1@3$.8~1Jf4·ollP4X4-1 p)T fflITT' "~~t¾1~Hl4·" WG "~ * ffi!Hl4·" ~-r~Jl~ 
lj\-y 1 . 0 X 10 6S/ cmi¥1 ~ _1@$1¥Jttl'4oxtr~ _1@$1¥J ~{ti)~IJlU.m. frf1{\ftf~{tf: r n!:ff O PJ jzgj:fu' PJ 
L2f a¥ 1& .¥-'@: 1t m 9 pg * nlZ _¥ & ~ 1--1i $ ~Jt (* sJHJri ~ tB) 0 
coo55J ~17,J·r':tta;j;i;J§ **ir.rx 1oolMtiff!ll rx:200, i'±*ir.rx 100 rrPJ ~1m~t%nlZ:rt1itff* 
it ' ff_§_ a~ iff!ll [K 2 00 q:t J§ ~:¢ ;ri PX ~ff-1t * 00 0 izp * X q:t Jikf! ffl ITT ' "~ ~!ll lK" ~ t~,; q:t ~ m nlZ 
:tt~!ll:iBi:JLm figITT IK~ o nJL2f i=E>'rll*ir.iK3ooLf-1%AAfflr>'rll ~N1tITT-=t&~1---r.-B'1~*ir., 
)'rll ~ir.iK3001¥J -~,1t1:trir. EE },~1:~1¥1~% (79 T mi!*~ tB tHfllte~) ~ tB O _¥&~i'-.¥_1@ 
{2['::~ir.PJLl§$ffl~-1'-WG$1'-~~$~{2['::ffoffir*ll~-i¥J_¥&-1'-.'¥_1@{2['::~ir.PJLl 
* ;g ffl r Jf;;; ~:¢%AA ITT ttff/'1 ff *_a ITT ~IR rJJ ~ ~4t, ,; PJ L2f E * _¥ & ~,t-NAND*_a o 
[ o 056 J PJ :izg tih , PJ ~1 1'± ~t& ITT _t im im 73' rr :J'R: 1, .¥ -B' 1t ti t4 FA 1 o o PJ ~~ 1fiJ izP JffB1 ~t ~ 1# ~ 
JfU (p-~ 1i $ JfU WGn-~ 1i $ JfLl) t1tA.JU ¥t& +-B'1t ~9 ITT _t $ $ * q:i , WG 17iJ izP J!!Ht EE :izg tf ti: 
>' r M * 1JUR 1'j'I. s1 T· _I@{~ H l4· , ** AA -'f.-B' 1¥ f ~ l4 FA 1 o o i=E ~ 1'-~ JJ'fil 17Ll 4-1 , -'f. _l@f~H l4· FA 1 o nJ 
L2J §$ !5 ¥t& .¥ -B' 1t FA 9 i¥J 1'j'L s1 m ;j;i;j )'r M xt li i¥J 1'j'L s1 .¥ -B' 1t;ti *4 ( WU-tzo , p-~Jt) o 
[0057] ~J§%AA%~t-JftFAf□%=1tftFAITT)( w:lt~1* 0'&1'-%~;t;tf,J,m PJ Ll § **~ 
ttt4 , 3f Fl. '&1'-:ffi =ti t4 FA PJ Ll § $ !5 :ffi ~ t;t t4~ ~ ITT :ffi =ttt4 o 1'± ~,t-~ JM '171) q:i , :ffi ~ ti 
*4 ~ ;f□ :ffi = ;t;t *4 ~ PJ L2f * 111J 79 :ffi ~ fB f'J~ 13 2 ;f□ :ffi ~ iH:i ;ttf4 ~ 14 2 o a~ 1'-~ JJm 171J q:i , '& 
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,t-ffi-ref'.fg 132PJLl 'E1!3'ffi-fTititJ:t4, # 1l m'4'ffi-ffi41JJ;t4g 142PJLl 'E1!3'ffi-ffiti 
tt*4o 83 ffi-g'@ttm 1325f,Offi-ffititJ:t4m 142%PXB"1 :Sc ff:ft,ftf$tE*xq:i f?-Y'Jffi-:Sc fftt 
ii:1$ (132,142) , EJJff i'm:Sc ff Jtii:1$ (132,142) otE.1l:U#t'.£ r, Liii:1$DJLl § 13":Sc ws~ $,t-ffi 
-get!Jz)~ 132lUffi-tflJiititJ:t4m 1420 90*::7:q:J ?JT1tffl □~' "tflJiititJ:¥4" ~t§tEJ§~#I Z:tb~t 
1,,ij i'sJ Mz:f_$ ~i ITT t-t l4 ° 
[0058] 9U* X: q:i ?fr1tffl Et'-J, ffi-5tftf:;foffi_:.5tftf:Et':1 :Sc wtt~ft~tii!t q:i ffi- 7L,ftf: Et'-J ~17Ll 
~ffi~5t#ITT~ffl:ScffITT~~-:Scff$m~ITTffi-5t#q:i+~~$5t#ITTm~~ffltEMOO 
~83ffi=5t#ITTM,t-~ffl®~,#ll:Scff$m~ITTffi=5G#q:J~~~$5t#ITTm,t-~ffltE 
~~~83%-5t#ITT~,t-~ffl®~o*-5t#PJLltE~q:iA~ffl~ITT!J~,AAPJLlA~::f 
~ s~ J¥ tit o ffi = 5G 1tf: PJ l1 tEJt q:i A1f ;t§ ~ ITT J¥ tit , ElX: PJ l1 A 1f ::f ~ ITT J¥ tit o ~ff$~ ffi-t-J 
~m~m=tt~mPJLl~~fffi-tt~mITT~fflElxffi=tt~mITT~ffl,#llPJLl~~Tffi 
-ttM@~~ffl~ffi_:.ttMg~~fflotE-,t-~~fflq=i,ffi-5t#~~ffl~ffi_:.5t#~~ 
fflPJLl%PX.5t,~tE:Scff$m~q:im~ttm~. 
[0059] ffi-:Sc ff Jtii:1$ (132, 142) DJ Ll § 13" 83 ffi-t-J:t.ftig PX B~ ffi-tettm 132, ;f,O 83 ffi= 
t-t*4 rti PX □ "1 m-tfvii ti t-t :t4 m 142 , ffi =t-t :¥41=5 ffi-t-J :t4::f ~ o m-te tt m 13 2 D"1 ffi-t-J iM PJ 
Ll7'J~d>-f~gg~t-tl4 0 PJLlfflfffi-gg~m 132ITTtg~ttl4B~113.::f~~T1EE•fttm (B 13' 
Ji~ :s,iti Ji~ Et':1 li W1H6J1z ~) , liffl ft tm, li m• ft tm , 1f;tJL li w~ Jili w~ c osG) , JJJE f*' ~ * im 
t-J*4,Jmffit::i~07'J~ ~* imffi~ (high-k) ~* im•1ttmITT~ft Jm~~-1ttm (17Ll9n, tl=l.ft 
tm Jei'i.fttm~) hUtliW~ii&., ~ ft Jm~~~-fttmRJtliW~ii&., Llht~t-Jli~tj;;j;J;¥3totf:-,t­
~ JJfil 17Ll q:i ' ~-g'@ttm 1 :t! ITT ~-t-J t4 PJ Ll Y'Jiii~ ft tm 0 
coo6oJ ffi-ffitit-J:t4m 142ITTffi=t-t*4 7'1ffi4it-J:t4, PJLlxtffi-g'@ttm 132ITTffi-t-J:t4~ 
~tlttt1'1.ft~iffi-ffitit-J:t4 m 142ITTffi=t-J:¥4o 9P*X rr fifr{tfflITT, 90 !IHt~i I z:; ~j ffi=t-J 
14 ITT# ~i :®:$ITT~ d> M 1if ITT:®:$*# ~i ffi -tt:¥4, IJ!U ffi-t-J14 ITT# ~i 7'J "xi" ffi =tt:t4 "~ 
~~~offi-HMITT#~ITT~$1=Iffi=HMITT#~ITT~$ITT~ffltE4Y:~~7'1ffi-HM 
R~f:$~iIZ::~r::t=t-Jl4R"1"~tl&" o 
[0061J ffi-ffititttlJ. m 142PJLl 'e1t15i'@ttttt'1- ,¥:~1tttH, AA~ ~t-JllJ.o PJ LlJcitj ffl ~ 
~ ~ r& ~1Y:ffi-ffittUt14m 142ITT ffi=t-t14, ~ ~ ~r& PJl1®.¥Ll17,Jfto:gl'f.NANo~.i1.ITTt~t1J 
Ir~ ti B~ ff ffl O ffi =tt 14 ITT ~F ~~ tU ti:~ 17Ll § -a- filffl ft tm, ~F si + ~1ttt 14 ( r~ fto ~F si li) Ll 
ht$ si-f.~WfJ :¥4 (r~YP $ siit) o tE-,t-~Jm11YLl ~, ffi-ffiti.H:t4m 112nJLlY'JfJ :¥4-m, ~ 
§m1!!~~4?0AA'E1!3'1ii~ffiq=ifll.]~d>-#R"1¥:~~ttflo 
coo62J a-'4'~MI17Uq:i, *-tettm 132PJLl 'EL !3'1ii$(1ttm, * llfiltitt:t4mPJLl §*1!! 
ffl 1ttmffi4itJ:t4 FzL PJ Ll 19Ll :tio3mrl 1t ~~ ;f§'iJUR (CVD) *'iJU9'ffi-tettm 13 2ITT ffi-tt:¥4 0 

f7Ll:tio, ftp ~1!!-fttm fflfffi-te~m 132, IJlLllEit@:~[9 Z, @~ ( tetraethy lorthosi 1 i ca te, 

TEOS) PJLlffl{fCVDI Z::ITTfrT~IR1tttl4 0 PJLl 17Ll:tio3mrlCVDAA~-=f ~1JCf9' (ALO) *mPXffi-ffi 
ti#:¥4-m 112ITTffi=H:t4·o 
[0063] ffi-t'@ttm 1325f,Offi-Wi4it-J*4m 142ITT !J& PJLltE)A20nm~50nmITTm~ pg, .@l?!t 
xifm,t-*-teitm1321Pxtfm,t-*-Wi41tJfJ.~142PJLl*ffi£1i~1!:WITTW&o%­
tettm 132lPffi-ffit4:t-Jl4m 142ITTxiITT1l~ITTlt § PJl1{±J-A2~1024ITTm!E pg,# Fljl.[.~ 
tfu 7'J J-A 8 ~ 2 5 6 , 1:n r!t m PJ Ll * ffl £ j;J/y: § ITT ~ ~ o tE-,t-~ JJ1fi 17Ll q:i , ffi-:Sc ff :It 11: 1$ ( 13 2 , 
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142) er Er'l'Bt1'*-ffi41tt:t4 g 142PJ LlJl Wt>J:51 Er'l ~It, ;tttE&'i"1B$Er''l *-ffi41tt:t4 g 
142pg~JP-!__l:_/f~5L 
coo64J ~~002, DJ Ll 00~1trWJt•~ta¥J (132,142) , Ll%JVG*-rsfri't*TID O a:ti~gtlX 
200 cp % )VG* - pj)'i'J * ffi O :tt~gt IX 2001:'li ** - p)I' i't IX jiuw * =pfi' ti IX~ 'a* - pfi'1J IX~ 
cr%JVGffi-~~*oo,affi=~~IX~crffia~w*•#~~(~arw*•#~~z~ 
J§tt%hx) er J§tt%hxM )JQpfi'1J*ffi o:i:;~JIIX 100tt!':11t7'J--½!t~tillX200tB~l3 o PJ ~ J§fttE~ 
l'i IX 1 oo er% JVG §13-ff {it~ tt 1i ft t;tf ~ BS ff {if~ ~l'i o PJ Ll fJU 9□ im tt % !VG ;tt er JI, W TT o BS 
jilt t*m, a~ T~ w *-t]Jii 11:tt :t4 m 142;fo ~ T~ w *-t~ttm 13 2 ITT #11 pg t.rkiu~, Ll :&imtt t.rk 
iu 11: :ti{ft rt.rkiU IX Jsx pg ITT t.rkiU ITT E~ ITT~ W* Tio r 1f ITT &x1 %-t~ttm 132;f0 %-Wi 41:tt ;¥3j. 

m 14 2 *:i:!f~ttl! tt ::kt.rkirJ IX ki:Jt ff E~ ~ 11: [1:I] PA , ** JVG ffi-pfi'tt * ffi o 00 ~ 1tffi-~ ~ tt • 
ft (132' 142) 'f!1i&'1'-rffiITT*-ffi41:f-tf4m 142lU£kiUIR cp {f~~~Bsffi-ffi41t-tf4m 
142tirPJ ~ t±:l 1t ~Jft, * 1l &1' rffiEr''l *-teitg 132tt t.rkiu!R cr11~_t11s1')*-r~ttfzl: 
1321JirPJ ~ W1# £:i2t>ti~!ll!XPJ Ll7'1ffi-:St:: wtt1ift (132,142) B"J:ti~!ll!X oM~tE*X er lt7'1 
ffi-pfi' tt E~ o 
coo65J mf9' fg * JP-!t-tt4 ~; tJJ;JEffi-pfi'ttE~ o 11,J9□ imtt 1t"¥:tllf!l½-¥f:E3. 1t, *~ri11 r*­
:St:: f1tt•f* (132,142) ITT~T~W*ffiz__l:_B"J fg it m:ti't!JE4ITTtt~i'fl3?t oVU9'ITT fg 1r m:ti't!JE4ITT 
J~ ~E-JH,\. % PX ffi-& [P] pfi'tt ~ 1r m:t tt :t4 E-13 '5H 6 5 ' ;tt * h~ a ffi-pfi'tt* 00 _t O :m-~ * m:t t-t 
*4 l'm5}1657') & [P] ~fi'i't O 9n * J( cp Jifrf! ffl B"J ' "& [P] ~fi'tt" 5G{tf:~:t~ JlW~fi'tt* mi 1l.7-)(-'JLt\t mi 
~~7'1ffi~_!:_~tE5G#ITT~~ITTffii'fl3*TIDITT~11:ffi~ITT~~•~m~ITT5G#or$*•~ 
M~ (Jtfilif~7'1*-tt•1ttff~) 'ELt\5~-:S( wtt•ft (B2, 142) ;fO*-&rPJ pfi'tJ~ fr Jfftt-t 
* 4 $ ?J\.16 5 0 

[0066] $~003A;f03B, fils{$.¥Ll~~ (9, 10) ITTTVH'f13* ffiITTffi-TT D (121,321) %JVG7'J~ tt 
r'l'fiUtiil:ft~etiJ (132,142,165) offi-TT D (121,321) §-§;-~jl[R lOOcp mJVGITTffi-ff{i;/fff 
TT D 121 ;fo:tf ~gt lR 200 41 % )VG ITT*-3t ti TT D 321 0 ,WU YD ' nJ Ll ~q. ~ y§ ,g-7tjjlJJ1j!k ffLl m ITT 7G 
iut-t.*4t#•ft (*~t±:l) m~a-r:g:iu11:•ftta~ (1 ~12, 142, 165) z_t ,# ll PJLl~%;tt:ftiurt 
OO~~,LltE~~tttt*•~pg%JVGTTDoPJLlimtt*fflOO~~ITT:ft~tttt*•~~7'Jtt 
bLljilttlBs ~ 1J>-'1'~ rPJ :FPtttJRbU, *~q.:ftb1Jt-t:t4*•1trr ITT oo~~fn ~ttrWtt•1tta~ 
(132,142,165) ITT!tffto~% rWttiil:ftratiJ (132,142,165) 1ft T 00~1tITT:ft~Llt-tt4ttiil:ftcp 
B"JTT D rffiITTW?tt:k~Ll' Ll%JVG*-TT D (121,321) 0 ~rm§ -2,' OO~ftITT:ftiLlt~ :t~-tt•w 
cpR"JOO~~tt r$t#~ftra~ (132,142,165) ITT~fP%~~-ff □ (121,321) 0 

[0067] a-'4'-~JIBI{JU cp, PJLl :Y: W ffi*t£kiu~tt%-:Y: w:l#•ft (132, 142) Fl"Jttl+ITT ~ 
rPJ ff ·~1 tJR tu I Z: ITT ft$ ttli , Ll ft rt ff¾ x1 r * - Et! ft m:i ;,tt !¥4 $ ?J\.16 5 ITT ;t§ ':1§ ITT f J)J t.rk iu it 
-$s"J ~st, ~1t1tx1*-:St ~tiUi:ft (132,142) rr ss*-t-t:t4lo:m=t-t:t4sstJRbLl o ~ rPJ ff'~':t 
tJR~LlPJ Ll7'1,WU90-*JU ITT&@ ~rtJRtU offi-3f o (121,321) ssimu~PJLl7'J~Jm_t~11:ITT, 
~nJLl7'Jt!E%ITT o !lJ1IFo, nJLl:@Ll:{5LlY□8<1t*Fogttt~i00~1ts"J:ftiu,t~;t~-tt•f~o 
[0068] PJ ½Hfu, aFngt-t17 ~l.l!JHsJ, t#~ft cp ITT J"mm 132 PJ Ll ®iUtJRtUtt Jtfg fr JWm ITT ft 
m O J)dTiL *•ft cp ITT J~ m 13 2 PJ Ll 'ELtrS £5 :It. ft cp ITT ;tt * m 13 2 (WU ft□ '1it~ {t tm) 7G ~ ITT ;tt 
*4 (171)90, ~~¥t1tf?Ofgft JP-!) 0{±%JVG*-ff{i1'i~TT D 121ITT~St ,~q.*-JdiTTD 321%JVG 
7')5f tt:St:: M Fz';; (132,142) ss*-:f:iiil:{t, 3f ~ tt*-fg ft JmH:¥4$?t1655fDPJ.lttITTtJRiutt 11: 
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~ Jr~gcp s':1-'1'-, *-{f{it~3f D 121%JJX:7'J!tttti~Lltt Jt~ 1r Jmfz?:;f05t ~ g (132,142) 
s{J*-ti~{totE-'1'-~JmHfLlcp ,¥ti (9, 10) PTLlffl{t,;g.fPJf'f•titi~LlIZ::s{Jt3f. itmotE-'1'­
~iffii:WLlcr, DJ Ll:@ttttti~Ll (overetch) {t*-3f D (121,321) tE¥tJz (9, 10) B{]ToHffl* Tiifr 
1JMf$ o*-3f u (121,321) ITTtlfPJ R ~ (D,IJ90, li1i>) tEmt-*-3f u (121,321) ITT r irIHri1 
?t)Z): PT Ll7'JJAt"J20nm~200nm, 3f HtE4lt'i"*-3f D (121,321) ITT r:g-JHITT?t)Z): PT LlT'Jt"J lOnm 
.¥150nmotE-'1'-~WI17Ll cp, *-{f{it~3f D 121 PTLlfflh~7'.J3f D i't':Ji4YLl, :!tPTLl jJ3f D i't':J )W] 

:!tJHi ~jff1$JU o*-jJJJT D 321 PTLlfflf&T'J~!'fJ:S{]JT D, :!t1Ez1J:bt§1ijH,~ ,H Ji PTLl,+% 
f&!WJ:!tJHi=tii4JLl 00~ o *-jjJ3f o 32Lz.!'8J ITT~:tiili:t§4!1t~ fnJ n\.r~lfe ~ DJ Ll Ar*­
H (it tt 3f D 12 Lz.J§J ITT ~ :ti Jlf: t§ 411 li!EU~ ITT WI {it ( 17Ll fto ' ~ {it E),\f~ ${it) 0 

[0069] ~~ 00 4A;rU4B, pJ l1 ;@;1½!; t$·ttf::>1r MI Z:: ** f& pJ ½!; S{J :9r M 1¼/m iffl 71' 1 lo :9r M 11;] 
m $ ?t 11 ·@Hjs-£=5 ¥c W {tf-t ft m 1 o ITT 1¥ s1 lHJz ¥c W 1tH n:>1Hlx1 ll ITT 1¥ s1 ¥c W{tH t4 o PT J1t 
tm, :9r M1tJm$n1,.11 PTLl1i~1f ¼!§ 8' ~~~B':J ~+i~1fLl otE-'1'-~hlli17Llcr, ¥c 8'{tf-t1'4 g 
10;rO;Y'r;.iHtJm1'1!1j} 11 pJ LlJl1f*-wfg~:ftl ( 17Ll9D 'p-:ftl) s{J:ti~ 0 

[0070] DJ 17Llfto:@Jij£ 1B] ti~Ll1fLl"=C {t (btft□ HCl) 1:& iJZWGIBJ S1tm1frE:@&Stm~ {t (bt ftDSiH4' 
SiH2Cb,SiHCb ,SiC14,Si2H6,GeH4,Ge2H6,:!t{m¥cW{tH1T~IR{t~ {t, WG:!ttll-if) , *:J'j\,qffflf& 
:Y'rM1tJm$n\.ll ITT:l2tfHi:>1r MI Z:: o~Fs1*Im (bt9□ fg 1r Jmtt:¥ltITT*Im) _ts{] ¥cW1*f-t1'4ITT 
vVlJHIV¥ 1l\ r t1t ~Ll 1fLl x1 ¥c-@ {tf-t :¥4 B':1 t1t~Ll it$ , rm s11t * Im ( bt 9U ¥c-@{tH :¥4 Jz 1 o B':1 ToHli1 
* mi) _ts{] ¥cW{tf-t*4s{JvVt9':l1$ ::k+tt~Ll1fLlx1 ¥cW 1tf-tf4ITT ti~Llit~lL Jj_ rm, ¥c W1tf-t1'4 
fx m t9' a ¥c W 1t * Tiif _t , Jt 7'J ¥c ,I@: 1t tt :¥3+ m 1 o s{J r~ $ * Tiif ITT tm r111JJ 11 ITT $ n\. 0 DJ Ll :l2t 1$ I 
Z::%-{tf: (bt 9DY/4tJUiliitf, T Z::~ cr 1'S-frft~ 1tITT ½\. ff~) , 1i1~Y/4fJ~ITT ¥cW1tttt4-!=5 ¥c,l@:1ttt 
:t4m 10 (19Llfto, p-rJt) ITT ¥.rafatJg:Y'rMx1ll, ~p, ffl.sititWG~-¥cW1ttt1'4-!=5¥cW1ttt:t4m 10 
s{J ,$. s1 fef tJg ~ -=f x1 ll o 
[0071] ~~005A;r□5B, PTLltE*-:ij:ff~3f D 121)f0*-jzjf.3f D 321 s{Jtmfl.ilITT*Im 
_t;fo*-5( ~:1t11:w (132,112) ,2,_tmJ&r $ITJl.J:>ljfg 1r1atm21Lo r$ITJlJ>ljfg 1r ~m21LnJ 
Ll§*•'1'-fgft~ttMmWG$'1'-fgft~ttMm 0 PTLl:@tt~%~~1J~,ffir$ffl~fgft 
~m21UJU9'tE4lt'1'-1t1vlftt3f o 121 ITT1~Hf_t otE-'1'-~iffii:f9Llcp, r$ITJl:J:"3fgft Jmm21LPTLl 
§*fgft}w~~-~~o~*~~ffi~ffla{J,fgft}w~~-~~~ffi§*.¥&-~~~~ 
~~~&«ITT~Jr~ttffofgft~~-«~~PTLl~~~~&-#~M~~~«tJgf&,WG 
nJ Ll ±Jf rn ~y-;frp~~~~ '. Ll R ~ Y□ ffl s{J ~y-;frp ~F ~~~~ fi:J f& 0 tE-'1'-~ JJth 17Ll 
~, 1< WITll1"3 fgfr JWm2n pJ 12J- '@113""fg fr Jlft~~•1ttm, :!tJl1f::kr7. 9ITTfrfg ffi~, ep, Jl 
1f*rtitffl~~ITTfrfgffi~ITTfrfgffi~o 
coonJ fgfrJm~~~1ttmITT~FIT~*Lltt~1YLl§*ts~1ttm (A1203) ,~~1ttm (Hrn2) ,ti'~~ 
{ttm (LaOz) , tz:•{ttm (Y 203) , f§.. {ttm (Ta205) , :!ttit®1iR, :!tffi.t~~{t-iftm ,:!t-if~, ~jR:!t 
tfiil:{to PTLl17Ll9□:tffitt1t"¥:~t§mt9' (CVD) ,~-=f~m19' (ALD) ,Jvt1rr1~7't1JL~ (PLD) ,/1Ul~'%'. 
{t{t$1Jl~WG:!t~ll-ir*1JU9'r $ITJl}>ljfgf)' ~m21Lo r$ITJl}>ljfg Jr ~m21Ls{J JJ:IlnJLltEJA 
1 nm.¥ 2 on m ITT m II 179 , .@l rt th P J Ll * ffl J1J't WG £ JJ: ITT JJ: gro r: $ ITJl t3 ~ fr !lft m 2 1 L P J l2J- Fn ~i 
@JU fg 1r ~ttllJ.$73\.8{] {"Fm, AITll 1"3PlrH{vif ITT fg witll:il iH~*LltJlfrfg t1L tE-'1'-~JJ'th 17Ll er , r 
~ITFl ;j'3ft! * Jmm21L§ *l'§.{ttm 0 

[0073] Pit ;!Jp:l:filAA '11~:l:fu, r $~Ji t':J fg 1r ~~2 lL PT Ll 'E1-a-fil¥ fg 1r ~H:¥4, bt 9DfiliA{t 
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tm, itffl~ 1t 4m 'itffl 1t1m ~ ~ tllir O fr -1'~ litlI flLl cp ' T $ ri_a :t''N! * Jm g 21 L PJ Ll § 15 it~ 
1t~ o PJLlimttttJJ~mfR1fr! ct:~:tm11£J-11t~~t§mfR, ~ t ~vrtR~~§'Ji -&r) %$;it¥~ 
ft Jm:t,rf3to ftri~t7fr, it¥~ ft Jw:tJ*3J.ITTJJ&DJLlfrJ)dnm~2OnmITTm!E pg, lil?!.{fil DJLl* 
fflJ!m~J!J!jl:ITT J!jl:)to ~1~:l:111, T $1J_§j3~ fr Jmm21L PJ~)J~'W~, :ff H PJ ~),fr%$;J§fl)!lj[l_Q ~A 
zJ§,fr~J§~%$;ITTW~ff~ITT*oo~~tt~%m~IZ%$;m~~ftJwli!!:o 
[0074] ~~006A5frl6B, frffi-{f{it1ff3f D 1215frlffi-j_jf 3f D 32113':J ij~cp, :fffr'.')c tit!~ 
1t ( 13 2' 14 2) 5fQ T rmJ)Ji 13 ~ * Jm Fi!!: 21 LZJ::: 1JLtRffi -ffitt!: tj 56:tJflj. Fi!!: 22L O ffi -ffi ti tj 56:tJ 
f3j. Fi!!: 22L § !3'ffi -4gEj 41 ll JE:tt *3j. , Jt 7'J DJ Ll MT$ ri]J"3 ~ ft Jm Fi!!: 21 LB~ :tJ *3j.1f ~ 1l tH1'1f$ rii 
s~:tJ*3t o fr-1'~JJm flLl er , '.$-filt1:1:l 1E:tJ*3faJ Ll § 13' ~-B'~i'J*4, t:~ ftriit ( flLlftri, ~~ siit~ 
$R~rti$) ,f~ ,tt-ffiir~ 0 ~1~:l:111, ffi-ttrH1:l:lft::tt*4 PJl1 'E!i1Z~~Ri~ '~~Jxjlj~~,~$JL 
1f :tJl fil 111!Hs.~~ o 
coo75J fr-'4'~ MI1"JLl er, PJ Ll*ffl~f:j-¾%mfR1fr;&*mfRffi-ffit1:1:1n1c::tt*4 g22Lo fr.tlt 
'tliJL T, PJLlfr{ij'4'ffi-W{it1~JT D 121 pg5frlqij1'ffi-jjJJT D 321 pg%$;ffi-§tt~29o 
ftri:2Js:xcr ?JT fflITT, "~" te1§i7f§ 15[9] 1t~il1t:tJ*3tB~Wf9'oij~DJLl~r J!j;~~DJLl § 13'~ 
tMtt4 o ftri:2Js:x er ?ft ff m ITT, "§t-rn,;t R::t§i*lt§itITT ij~, ep, fr~ er 7f Jl:ff 1f 1PJ-ff □ ITT¾ rm 
B~ J£tft!i pg WITT ij~oJA rm, ~~5E'@itij~ITT*oo1&:Jltz!'sJJ£tt, H~zl'§J 7f'@~1f1PJl'§J~ o -
§':2 ffl ffi -ffi t':t tJtfE:tJ *4 t1tfE ffi - W{it1 ff 3f D 1215frl ffi - 3t ti 3f D 3 21 , fr qij'1'- ffi - W{it1 ff 3f 
D 121 pg 5frlqij1'3UJJT D 321 pg%$;ffi-§!tM~29oqij1'ffi-§!tM~29frt§0ZBsffi-W{it1~ 
3f D 121 pg ~frt§0ZITTffi-jjJ3f D 321 pg *1tffi-4gEj4fllJE:tJf3j.ITT-i'm?J~§it o 
[ 0 0 7 6] ~ ~ J?!4 7 A ,fQ 7 B , PJ Ll flLl ftri im tt JJffi :1Jp J't ¥1 m t£k tu Fi!!; ( * ~ t±:l) , J'c ~Ll rt :l:11?. J?!4 ~ {t J't ~ 
vtttmm,LlA*m~~#tttt~fflJ'c~vtttmmcrITTOO~~~~ttffi-~ti~~~ 
(132, 142) , * ~ ttffi-:it ~tt*f* (132, 142) %$;~ 1J>-1'ffi-tt~!:llrtittlfl 79 o qij'1'-ffi-tt 

~!:11 rtJ t!f 179 PT Ll Jj_ffi-ffi t1tl JE:tJ flt~ 22L ITT J9f $ * oo ~ & M {qi jLJ + -B' 1tM flt~ 1 o ITT J9f $ 
* oo o nJ Ll t41§ f-B'14:1~ *4· li!!: 1 OITT ffi- -B' ~ ~~ t§ &ITT ffi =-B' ~~~BS ti~ mt11:AiLl T· -B' 
1t:tJ*4 Fi!!: 1 o i¥J * TIIT if!S ?J~ er , Ll % ~~ti IX 61 o ~1' st-:tt~!R 1tJt! 1 79 fil {$ 31 tt T if!S:l:11' :i:1tte 
rt; (132,142, 165) , :ff 11 iE1 Jltfr:2Js:X er fJJZY'J T iJJZti~!llrtJt! o 
[0077] ~~008A;fP8B' PJ l:J. {71):ftri*ffl ~ ~ ~ ·r'ttrttbUI z; '~~*rffi-~e~m 132ITT:tJ:¥4~ 
:tt·r1:tfut£k~U*-ffit1:ttf4~ 142ITTM*4ITTt£ktU:1fLl §I AiU*-~i!:llrtJt!f 179cp ofr*-ffit1:t;t 
:¥4-Fi!!: 11211UJ: rii ITT 14:fR 4-1 % nx; ffi- J§ flJ!~ [!I] ~t 113 o ffi-ffi 11:H t4-Fzi!: 112 ITT H *4- ITT fJ: rii nJ Ll R: 
x,t * -~@ti Fi!!: 1 3 2 i¥J :tJ :¥4 , * -& ~ ~fr-i't ~ fr !JJ:itJ *4 $ 7J~ 1 6 5 i¥J :tt ;¥4- , ~ -B' 1t :tJ :¥4 Fi!!: 1 0 i¥J ~ 
-B' 1t:tJ *4- Ll AT $~1H"3 ~ ft Jm Fi!!: 21 L i¥J M*4-1f ~ 1l li i¥J o fr-1' ~ JJm flLl er , * -fil 11:tJ *4- Fi!!: 
142-aJ Ll E * itm 1t tm , * llffi-~e~m 132 5¥n m-& ~ ~fr-i't ~ * Jm :tt*4 w ?t 16s ITT :tJ*ll-PT 
~j ~ § it~ ft 10 lri ~ * Jm ~ ~~ 1t 1m o 1± 1j ~~ Tilli 17Ll rr , ffi-ffit1:tt*4 m 142PJ ~j § 15 ~ ~ 
{;t:tt:¥4, [:~ftPti~it-iiit~ ,:ff _ft*-~eri~ 1325fQ*-&rtJrifr-i't~* JwM*4W?t165ITT:tJ 
~nJLl~§it•~~,itffl~~LlR~*~~--~~o 
coo7sJ ~ ~ ~ ·ritrtttUI z:: PJ Ll7'J*fflr'1Erttrtt~U~{Vi¥Zi¥J1'1Erttrtt~UI z::, ~ PJ Ll Y'J~t§ (T 
r!) trtt~UIZ::, ~crtrtt~Um Ll~fflMz §I AiLl'.$-tii!ll1tJ1!179cp oflLlftP, ftP~'.$-filti:tJflJ.Fz!!: 
14 2E * itffi. ft 4m ' IJlU trttbU I z: PJ l:J. 7'J 1i!E r!trttbU I z; ' ~ cp ~ {71) ·ri~ rt; t<Sz 1jj9: {£ § 1Ht'H[~ ITT 
m~ttruttcr,••~n1•~~,filLlR:2Js:ffi~cr*mITT~#~~tt~~m~tt~ttrun1 
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m1ttm o 
[0079] {ij/j'-:ffi~ J§f~WM ~B 143pJ Ll7'JtJ[P]J.!l;{$S"J MQ, JtJl~:k+MQs"J~J[ffi~ s"JtJ[P] R 
,J· o~n'o §z..,4ij~:ffi~ J§fNLl[!I]~t5143ITTtlrnJR ,J·DJLl,kr:ffi~ Fo1NLl[!I]~t5143ITTr'§'J&o DJLlft 
:ffi ~tfy!j t:i:.rit4 m 1421E :.rit4*1t;f$~i IE 1tlft q:i % m $1'-:ffi ~ Fofm1J [l_r] ~fl 143 o $1'-:ffi ~ J§ 1m11 [l_r] ~fl 
143q:i ITT4ij~~pJl::J,~~l:.~ffr~t& (9, 10) ITTT.VHffl=RffiM1$ o:ffi~ J§1NLl[!I]~e 143PTLl EB r 
Em Er:! % ~ re ti g 13 2 Er:! T0Hffl * Em :t□ _t qi Er:!%~ tfi ti g 13 2 Er:!~$* Em~ J[:l:tl!W JE Oft~~~ 
JJfilVLl9'l ,4ij~:ffi~ J§fNLlM~B 143PTLlJl~:im{t:l:)J>JS"J r'§'J& 0 PTi&tfu' J§1NLll)Jlj~~1r ~mPT Ll 
ffJ mftJ§fNLl[!I] ~a q:i o 

[0080J ~~009A,;f□9B, PTLlft$~*~ FofNLl[!I] ~a 143q:t, %~ti~El!1}gtf 179ITT{NHi..t. ,ff_§. 

fr :ffi ~ tfy!j 41J1t ftA:t t4 m 2 2Lz.. r mlft ¥. & ~ t~ w ~ :.ri*4 o ¥. & ~ t~ w ~ :.ri t4 PT l11:iL * ¥. d> 
~;f~~~:.rtl4, ~p, §~ ~y~;f~~~5G~ITT W~Ml4° 
coo81J PT Llft $~:ffi~ J§imLl[!I]~s 1439'l%bJG$~:ffi~ s, ~g 146, * _§. PTLlft4ij~:ffi~+i 
~ER y1g te 1 79 s"J 1NHi..t.:t□ :ffi ~ffi 41:tj; ft itJ !¥4 m 2 2Lz....t. % fiX ii~l ~ ~itJ !¥4 m46Lo Jj_ rm , PT Ll ffl 
% ~ w ~ m 146 W~4ij1"% ~t]Jii41:.ri!JE4 m 142 0 J§ 1NLlijQ #ft r4ij~:ffi ~ti~EI! Y~ffl 1 79 ITT* ffl 
ii ~i ~~:ti !¥4 m 46 L:f:Jt ft IE $ 71\. q:i o 
[0082] pJ[;J,jmJ1J:t%vUft:1fy! (JtPTLl7'J1JU9□1t$~if9VU9' (CVD) ,@>rmvU9' (ALD) ,)C 

~ t!, ~ t!EJxJttllif) *mtft~~:.ri:¥4o ~~:ti*4 PTl2J, 7'.17t~~~,.¥&W31"7t~~~S':1~ 
~ rsJ if~, if:d>~ t~ x~ ~ ~ s"J ~ ~ m 1ttm, w ~ ~~~ 1t tm, w ~ 1i~c¥W1t:.rt:t4, ~9n 
~~ti~HIAmITT W ~~~-c¥W1tir~ ,Jtif~, Llht1tt!iif EJxJfii:1to DJ Ll mtftft$~:ffi~ 
!51NH!JJ ~§ 14:1q:i ITT~P~~ mLl·t1~1YH1~~:.r;tt4§ 13-~, ~ffi 1t4m, tt, tiffittt&J, f!!, tfiffi1t4&J, 
tif Llht H oft~1,~JMI19u q:i, ~~M:¥4 PTLl 'E1tr1im9rff%ITT~~ln/EJx~~ffi1t4m oft~~~ 
JJm 1!7U rr , ffl r :f:j ft it 1' :ffi ~ J§ 1m~ [!I] ~B 14 3 ITT *~:ti :¥4 PT ~j 7'l ii 1m 1t tm m :t□ ~ :f:j ft :ti :¥4 ITT t!i 
if ofr~~~JJm1JU9'l, PTLl:@tt1t$~if§mt9'ElX~~~m19'*ml9'~~:.rJ!¥4o 
[0083] ~~00 lOA:t□ lOB, Jj_ 4ij~:ffi~ti~El!y1gfjll[l 79ITT1NHi:ff Jj_:ffi~ffi4.'t:f:jft,f~ ;t4.m22LITT 
..t. :1r vu 90 :imtt ~ [P] ~ ·ti t.rk~Ll )f( ~ t.rk~Ll ii~t ~ ~:.rt:t4 m46L 1¥1 mf;{ 1¥1~~:.rtt40 st~ Fn 1m~ LLJJ 

~@ 143 q:i ITTmfftITT~~:.rtfl-ITT4ij~Ju~i'ffl71\.ttJm:ffi~w ~m 146 0 4ij~:ffi~w ~m 146PT Ll 
7'JW~~~i1ittl oJJ.rm, PTl1ffl:ffi~W~m 146~~4ij1'-:ffi~ffitt/:iti:t4m 1420 
[0084J ~1":ffi~W ~~ 146PTLl fflfl=:fir T if§~&;& ITT $~1~r!fLlfflr~tl!B~%1iI T if§~ &;&ITT$ 
~~r!fLlfflr~tl~1IJ1 (HP' ~~BJi) ITT =¥f~ITTt!iif 04ij1"':ffi~w~m 116 V>J s"J~r!fLlfflr~tlY'Jf~ 
Fn~%~1¥J¥J[W~ft~~l¥J~~fflr~~o 
coo85J ~~oo 11 A1□ 1 rn, ft4ij~*~1i~Ek11Jtt119q:i 1□*~@ri41::tlfttt:t4m22r,z...tm1ft 

:ffi = ffi 41 ±Jue. ,t;t :t4 m 2 4L o :ffi = ffi 41 ±l ft :.rt :t4 m 2 4L g 13-:ffi = ffi 41 ±l ft :rt :t4 , ;it 7'J PT Ll xif :ffi 
~~er& m 13 2 :t□ * ~ w ~ m 146 ITT :.rt :t4~ 5& :t1 ·t1:1:m *lt t-t ~i ITT tt :t4 o 1± ~ ~ ~ }Jm 1!7u rr , * = ffi 
41:tlft:tJ!JE4 PT Ll § ~ + ~1titt!JE4, r~ 90 $ si fil, ti, ~□/EJxfil-iiir~ o wf~:l:tl!, :ffi=ffi41:tl ft 
H:t4·nJ Ll § 13-~P si~, ~~JxJIJ~~, EJx$1L ~ ,tJLfilW~1aiJlz~ o :ffi=ffi41±jftH:t4·nJ Ll !B:ffi~ 
Wi 41 :tj; ftitJ !¥4 if§~ 9X ~ ~ 0 
coo86J ft~1,~JMI1Yu q:i, PTLl*R:J=1r~mm1ft:1frt*m17t*=fil41±lft:rtt'1-m24L ft.tlt 
ti m r , PT l1 {± 4ij~ '.ffi ~:tt~EI! ¥1JtJlln 19 p;i % m :ffi = 1o1,1.Jj~ 2 7 o ~ ~?. m :ffi = ffi Wt:tl ft:.ri :t4 :tl ft 
% ~~~Bl y1g tlllfl 7 9 ' fr'&~%~ ti~Eil ¥1g ti 1 7 9 p;j m PX%=§ !.J-ijQ 2 7 0 '& 1' % = §!.J-ijs>'. 2 nit if§ 
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JIil B':1 ffi ~ -ti fffd! 110 fl 1 7 9 rkJ B':1 ffi ____:. ffi t:i :f:J'Ut t.t:¥4 B':1 ~ $ 73' §it o 
[0087] ~~0012A;f-fl12B,tAfff:f:E3.{,tIZ::, ~}Affi~g@gtm132:t,offi~-@±Egml46S"J:it ff 
Jti: 1* (132, 146) _t1f-f$~ffi~toffi=4]J§4:i.tJUtMf3+ m (21L, 22L) ITT $73' o a~1---~JJ1!I 1Yu 
$, pJ~J*J=l=Hti''¥:tJLti-'f:f:E3.{t (CMP) IZ::*MY::~:tt1t:1* (132,146) r.1f;f$~iffi~;f-wffi=tfll!i 
t:ifJ'l:JEttl4m (21L, 22L) 0 pJ~tih' r$~Ji13EgJr ~m21LITTJ](-'f$)t pJ~J=IH'J:::CMPIZITTt~ 
Jtg o a~1---~ WI {Ju$, PT~ 1YU~W:®.d:'3-rPJ ~ ·trtt.ck~UI Z::~:®.d:il'E!B~ftI Z:: ( touch-up 
polish process) , *Jatf;f$l~rgi}IS!:lj3Eg Jr ~m21Ls"J;j(f g~j} offi~ffit:i:tJtfEtif4ttffi 
~Yffittt-H D ElJGffi~Jt~-,Jf D $ ITT~'1'-JU~$73'~PX'EL 1'tffi~§it~~27ITTffi~4]J§4:i.lJJ;JE 
ti*3+ $ 73' 2 2 o * = fil t.4: :tJJ; JEM f3ttt:% ~ 1ifffEll iJJm $ ITT ~'1'-fU ~$ 73' ~PX§ 1'1t * = §H B~ 27 
s"J ffi = tfll!i t:i :tJJ; ft t.t t4 iffl ,t2 4 o a~ '1'-~ l1t!i 1J1J $ , ffi ~tfll!i t1 :tJJ; ftti t4 iffl 73' 2 2 PT l1 % PX= tt ~ 
Jtl , ,; PT~ JJ_:fnfr~ pij '1'-7G ~ ITT 7]( -'f 1f rPJ ITT ml 1JHrt o Jlt3JI, , ~'1'-ffi = ffit:i:tJJ; JEtt l4 $ '5t24 PT 
Ll m ~ * -'f 1f rPJ fil 1$ , ;J( -'f 1f rPJ a* x $ 1$ 7'J ffi ____:. ffi t:i :t;i'l: 1tti *4 w * 2 4 B':1 *lt rPJ 1f rPJ o r 
g~J)Jlj3Eg 1r.imm21Laffi~1¥fit~TT D rkJElJGffi~Jtm:TT D rkJ ITT~TJU~g~j}t[*Y:$1$7'1 
r $~Ji 13 Et!* .Im 21 0 ~Tr $~Ji 13 Eg * ~ 2 l]gjiffJ PX ttffi ~#fit tt-H □ ElJGffi ~ 3z #t -_ff □ ITT 
f1J11J~ r. o 

coo8sJ ~~oo 13Ato13B, rtFoar w:tti:1*ta~ 032, 142, 16s) ITTr.mw~ oo _t%PXttf4 
E B':J ffi____:. :it ff :tti:1* (232,242) o ffi____:.:tti:1* (232,242) ~ 1't5c ff $'1'-ffi- tif4 E :t-offi [9 ti 
*4m 0~'1'-ffi-M*4mPTLl§1'tffi-M*4,H~~'1'-ffi~M*4mPTLl§1't~ffi-M*4+~ 
s"Jffi R-1lti*3+o a~1---~Mff 1Yu $, ffi-;t,Jf3t DJ Ll "'Jffi~g@tt.m 132ITTffi~tif3J.t§~, * llffi [9 
tit4 PTLl~*~ffit:itit4m l 42S{J*=tit4t~~ o 
coo89J a~1---~JJ1!I1?Ju $, ffi -:tif4 mtnffi R-1lMf4 mm Ll73'11'JT'lffi=g@ttm232tnffi=ffi 
t:itif4m242o ffi=ge~m232ITTffi-tif4 PT~j 7'1~&~,f~ge~ti*4o ffi=ffit:i:tif4m242ITT 
ffi [9 ti f4 T'lffi t:itt f4 , JiJr:t£ ffi tut f4 m Ll xt ffi = g@rt~23 2 ITT ffi - Mn~ m tt ·trttih iEz;f$ ~i o 
ffi =ffi tit~ l4· m 212nJ Ll §:}r5get-iH l4·' -f-@±WH f4 ElJG-@± Eg t~ f4 0 nJ Ll J§ ti ffl-@± Et! Et! fl ff~ 
1t=ffit:iti*4 m242 ITT st 1711 :tif4,-@± Eg Eg1l m Ll 1Yu~□®JU~J[NANo~lr.ITT :t'.'2tUtJlfrEg t.&R"J 1t 
ffl 0 

coo9oJ 1±~1---~Mfff71Jrr, ~Tffi=ge~m232ml1 §1'tffi=ge~:ti:t4, Jt i=t~Tffi=ffitt 
ti*1J.~242PT Ll § -a-ffi=ffit:iMf4 ott:Jlt't~R r, ffi=:ttiil:1* (232,242) PT Ll §-a-:it ff ITT$ 
'1'-ffi = ge t-1m23 2 tri ffi = ffi t:i H *4 m 212 o nr Ll 1Yu Y□ Jffi u 1t $ ~ t§ 1JU7t ( cvo) * 1JU7t ffi = ge 
~tm232R"Jm-:ti:¥4o PJ Ll fJu~□ :®.ct:CVDElJG~-=f mvUft (ALO) )!Z%J:&m=ttittit:i:ti:t4m242ITTm 
1711:tif40 
[0091J ffi=gettm232ITTffi-i-i*4 PTLl7'1~&~5f~gett:til4o PTLlfflrffi=ge~m232ITT 
ge~tif4 m ~j7']§~1r~ m -t-ffi~g~~m 132ITT ff~t.tf4 o ffi=ffit:i:tif4m242sq ffi [9 till7'Jffi 
t:iti f4 ' Ji)r;t£ ffi t!:ti :¥4 pJ ~ xt ffi =g@ff ~ 2 3 2 ITT ffi - M l4~ m j'f 'titih it~~ 0 pJ Ll ffl T ffi = 
ffit:iHl4•m212ITTffit:iH:¥4·nJ Ll7'J~~{JJ$ fflfffi~ffittfJ*4m 112ITT {f~H:¥4· 0 a~-i'-~JJ1!I {Ju 
$ ,m=g@~tti:t4PJLl~m~ge~ttiflt§~ '* llm=ttittit~H.t*4PJLl~m~ttJ19t:i:tif4t§~ 0 
[0092J *=gett.m232:fo*=filtUiNm242ITT 1'&PTLlttJA2onm~sonmITTm!E rkJ, lil~t 
xtf~-t-ffi=gettm2325f-oxtr~'1'-ffi=ffiWHJf4~242PTl1*ffl£~E1-.lG£J'1ITTJ'1Jtoffi= 
g@tf~232;f-O~=ffit:iHf4~242ITTxtITT~:;'.l.[ITTJX § PTLltE}A2~1024ITTmlil rkJ, H _§Ji!~ 
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tfil7'JfA8~256, !n?lfil PJ ~*ffl~::k:~ § s':J ffi:1'to1=1:~,}~hffi'lJLl cp, ffi____:.tt1Ht (232,242) 
er sq 4ij ,t-ffi ~. wi t1:t-i :¥4 m 24 2 PT~ Jl~ t)J >1 sq JJ & , ;tt1=1: 4ij,} t§@ sq ffi ~. wi t1:t-i :¥4 m 242 ~ 
~~J:.7G~o 
[0093] pJ ~JJ§~#i=Effi=tt~{t (232,242) Z r%n\Z rg fr J»ti1frm 7O:fW-'f:1!3. {ttt rr.m 72 o rg 
fr ~filEm7o§~ !5ffi=ffit1HllJ.m242ITTt,,HlJ.7f[E]ITTrg fr m:tt-ttll-01=1:~,}~JJ'fil'IJLlcp, rg fr Wt 
filE§ 7OPJLl § '3'ttft1ttm o-'-F:l:E3.1ttt J!:§72~ PJ:i&s':J g, ff'E1 ,g--½ffi____:.ffitit-i:tlJ.§2428':Jt-i 
*4,1~ li=iJ sq~ fr.&Ui:¥4, Ji PT~ ffl11:-'t'":l:E3. 1tI Z:: (;ltPJ ~7'J1t~;tJLti-'t'":l:E3. tr.I Z::) cp sq-'t'":l:E3.1t 
tt Jtt-iJ¥3to'l7Llfto ,-'f:lfl1ttt itm72DJ~ § '3'tt~1t4m5¥o/EJXrg fr m:t~~ft1t4m o 
[0094] ~~0014A;fo 14B, i=EtiiH!ll IX 200 cp ITT %=:lti:1t (232, 242) cp %n\Z~H ;1Jp~fr-1JlHffi o 
m~~W*®1=t*Jtcp~Y'Jffi=~W*®offi=~W*ffi%n\Z1=1:ffi=~W1X~cp,~ffl® 
r Jl 7G i: filE r $ :It i: it~ 11:J ( 13 2 , 14 2 , 16 5) ~ ITT ffi ~ ~fr- -rt* oo ITT ffi ~ ~fr--rt IX :IFj o ffi = ~fr-tt 
*ooPJ ~ t-B~~r ll7f,ttfilEffi~:S( titf,tt1t (132, 146)-½ ffi~ &fPJ ~fr-W~ fr m:tt-i:¥lJ.'l'ffl73\.l65 
zJsJ sq ~* ** Jf mi 0 

coo95J DJ~ 'IJLlfto:®.ctJfJnlZJt er Jl~H □ ITT11iH~m, 1=1:~rmmffi=4gg41:t-ir+m2425¥o~rm 
$ ffi = tfl~i ~ 23 2 Q!,J W. ~ t.ratrrns3: , ~J l>t:®rlt.ratrJA ti1v. rt.ratrJ IX~~ Q!,J t.ratrJ Q!,J ij'£ Q!,J Jlt $ * 
oo r 1J sq ffi = t~ ~ m 2 3 2 :fo ffi = wi t1:t-t :¥4 m 24 2 ITT xi*~ 1 tJ'lh tr* t.ra tu IX :zyj ff~% ij"£ '!lf 1r [!I] 
~t, *%nx:ffi____:.~****oo o oo ~1tffi____:.tti:1t (232,242) , 1:tzt4ij'i" roos':1 ffi____:.ffit±t-i:¥4B 
242tt t.rk~Ul>{ cp sq{f~J:.mffi=ffi41:t-i:t4m242;f'jt[PJ ~WT~£:®, ff Ji 'tij,} r rnisqffi=t'@kl 
m232rtt.ratu IX er ITT1:f:,w:J:.11ITT ffi=t'@ttm232ti rnJ ~ t±Ht 1!::i210 t.ratulX~§ ,g-tt~!ll1X2OO 
S{JIX~,¾E'3'fflr~=tti:{t (2:tl,242) ITTtiiff!ll1X~;¥Offl,f-~~:S(fitti:{t (1:12, 142) ITT 
tiiH!ll IX~ o 
coo96J !A rm, 00 ~1tffi=ttii:1t (232,242) , ~j,(±;tt J:.%6½ffi=~fl't3ri*oo oJIDrltt~iffi= 
tt 11: 1t (2 3 2 , 2 4 2) ITT m * rm m nlZ sq ij~ tE * Jt er f!F 7'] ffi = ~* t% ij~ 0 ffi = ~:rr-ti ij"£ ITT IX ~ g ~ ffi 
~ &fPJ ~fr-.ftffi~rg fr JvH~ :¥lJ.'l'ffl73\.165ITT IX~, fA i~ IX:l:!ijUt~iffi=tti:14 (232,212) ITT~$ 
mo1t=~fr-;f'Jijs3:1¥J IX~~§ ,g-Jt=t#ii:{t (2~12, 242) 1¥11t=~fr-1%*rnf Rq IX~ o 
coo91J vU9'rg fr m:tHf,J,~tj1Effi=~fr-;f'Jij"£o 19Llfto:®rl1t~;tJLti-'f Jg 1t*:ft~i rg fr m:tt-ift 
'1irffi=ttii:1t (232,242) sq~J:m'l'ITT*oozJ:.ITTrl_m 'l'ITT?t oVU9'ITT rg 1r m:tt-i:¥4ITT JLl~'l°ffl7J\. 
Y'JRIWJ ~fr-1'% '* llfArmJTin\Zffi=&rtJ~fr-1'%~ * mHt*ll-$?t265 0 ffi=&rtJ ~fr-1'%~ * Jmt-i:¥4$ 
73\.2651.llrffi=tti:14( (232,212) ITT ffi=~fr-.ft* oo J:.EJX-2.J:. o 1=1:ffi=~fr-.ft*oo J:.%n\Zffi=& 
fPJ ~fr-t%~ fr IvUi;flJ.$73\.265 oti~!RIX2OO§1~m~~fr-151'l*rnf 1¥1 IX~lom=~fr-1J*TIITl¥1 IX~ o 
[0098] ~~0015A,tP15R, %=7f D (221 , 421) %n\ZJ'.1~rlJ:. $t#i:1ttafi:J (232,242,265, 
70, 72) ~r$tf,&1ttati:J (132,142,165) i't{]Tm'l'ITT*oo offi=H D (221,421) §,g-~_'i1.IX 100 
rr % 6½ sq ffi = H {it&;: 7f D 2 2 l)f0 ti iff!ll IX 20 0 rr % nlZ ITT ffi = :zJJ 7f D 4 21 0 4ij '1' ffi = H {it&:: 7f 
D 2 21 PJ ~ JTi n\Zi=E !5 ;t§@ITT ffi ~ fi:frlf &:: 7f D 121 ITT IX~~ Jm J:. ffi:it ITT IX~ cp o 4lt,} ffi = xJ#. 
7f D 121 nJ~%n\Zi=E!5t§@ITTffi~3zJJH D 321ITTIX:l:!i-t~J:v:tJ:.~itsq IX~4-1 o 
coo99J 'IJufto, PJ ~ ~% ~d>§~'.ftiY:mt.ra:1fUmRq .:Yttut-i:¥4t#il:ft (*~ t±:1) m~1=1:J:. mti,1: 
1t~t1:J (232,242,265, 70, 72) z..J:., * ll~%~.:Yttu1tti!.!00~1t, ~1=1:.:Yttut-if4:1tii:1t ~ %nlZ 
7f D O pJ l'.Jjffirl *ffl lfil~{t.:Ytbut-i:¥4ttii:1t ff Y'Jtritbu111HlITT ~;J>~,} ~[PJ :FPtH.rki<Ll '*i% 
.:Yt~ut,,HlJ.ttiilftcp ITT 00 ~$~en~ ttJ:. mtt11:1tfa11J (232,242,265, 70, 72) ITT!§:1to i% J:. $ 
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tt'2: 1*t611:J (232, 242, 26s, 10, 12) 1:trr ii ~1ts1:1 :1ctutt:t4tt1i1* er s1:13f □ z r s1:1 W73'ti 
tu, Ll%t,x*-----:TT o (221,421) o~rm g z, il~ftB{]:fttUMf4tt-ff1*cp B{] i1~3f .ct:J:. rmtt 
1i:1*ta~ c232,242,26s, 10, 12) Bs~fPfftnlG*=* □ c221,421) 0 

co100J fr~1"'~JJ'tli 17,1 er, m~J5Z~ J=l=BIHit<rJ3f tt*=tt~1* c232, 242) mtif4m ~ rPJ ff 
·rititUIZITTft~&@, Llfrtlfi¾*=Eg 1t mlt-t~4$%265ITTi'§~ITT~t:9titU3!3¥ITTIEJRt, 
:il1ftftx1jL_:.Ji1i1* (232,242) cp Et':J * - tit4:fP* IJ] tt:t4Et':J titLl o ·Z-IPJ Jf ·rititLlPT L;J, T'JiJLI 
:tm~*5LlBs&@~ ftitUo*~.TTD (221,421) B{J1JJlU~PTLl7'J~miJ:.filJ[B{] ,~PTLl7'Jm% 
BS o 

co101J fr1ir%~::i'ffit~3f □ c121, 321) zJ:.ITT 1XJsxcr 3f .ct:J:. Wttii:1*~~ (232,242, 
265, 70, 72) %n\G*=::i'f{i~ff3f U (221,421) '*~::i'f{i~ff3f U (121,321) tJtft1:f tfflit13f U tj; 
JcJafi:J c22, 24) om Llfr%nlG*=::i'ffiiiff3f n 221ITT IEJBt, i~*=3tt#3f n 421%n\G7'J'g.ct:x, 
~@ (232,242) Et':1*__:.tt1i1*#:t .ct:*__:.~ 1rmH;tt]!.$73'265, *__:.1f{itff3f D 221%hx79 
3f.ct:x,~m (232,242) B{]*~_tf-ff1*ofr~-t-~JM1Jtlcp ,ffit1TTDtJJ;5c.tiHi:J (22,24) PTLlffl 
14=:tt,¢.i.~i~um' Ll1~tLl:£rnJ ff'fititLlIZ:ITTtt JtBtf8J 0 

co102J *=* □ c221, 421) mt~[PJ R.--t cw,J:tio, H1f') m~Jtf:--1=J*~* □ c121, 321) mtJrPJ 
R--ti-9 ':1§ ITT of7Ll:tio, *=3f D (221,421) Bstl rPJ R--tfr-&-t-*=3f D (221,421) ITT J:. $$73' 
)(t PT L;J, 7'1Mt1-J20nm~200nm, # _§. fr-Et1'*__:. 3f D (221,421) Et':J r tftHtIT73')(t PT L;J, T'Jt1-J lOnm~ 
150nmofr~-t-~JM1Jtlcp, *=Zf{ii~ TT D 22Uf□*~Zf{it~ TT D 121 PTLl%Jix7'JTT D B{]j)$ 
JU, JtDJLl7'J3f D ITT JWJ1JJ·ri=tij)$Jtl o*=3ttt3f D 421;fP*~Jtj-¥3f D 321 DJLlfffn\G79 ~ 
f&3f D, +!;illl!lti'~Ji.5-}I>~ ,Jf _§. PTLl~%n\GJWJ1JJ·r1=Mi:=j)$51J~~ o*=3tt#3f D 421Z l'BJ ITT 
tlrPJ 73'pf;l;Ji!e~ PTLlAr*=::i'f{i4'1ff3f D 221zfsJITT:il1iili:t-§~~Ji!e~ Bs=1tr (190:tio' -1'l"r~~ 
::t) 0 

co 103J *=Zffitff 3f o 221 ITT-Ff-1'-~$ ?ZOOPTLl JE~ frrOO B{] *~ffit1t1J;Jc:ttf4$%22 
BS rm$ ?Z 00 ITT IX~ ~J O m = 3t t# 3f D 121 ITT -&-t-~ $ * 00 nJ Ll jG ~ fr r 00 ITT ffi t1 tJ'Dt f~ *~· 
'SH 73' 2 4 i¥J TOHftL~ TIU i¥J IX :l:Ej pg o MLFn , PT Ll fJLl :ti□ il.ct:tR ft )I( Fn ti f-$ f>i ii~ f.t i¥J :ft ~Ll ;;t;;t !¥4 #Hi 
1*0 
co104J ~~lfil 16, x1r ~ rr 1±-&-t-jr Mr1Jm$73' 11 ITT fJJlLJ~)(tttt1i¾Eg * m1rsJ 1>ijf*116 Fl.~ 
cp *fflll-t1tEg 1r Jm~31 {~~ ~~w*~t~fj~ 132ITTW~.i'..~ t±:1 y*~Zffitff3f D trim= 
1¥ fit~ 3f o ITT fil J[ :It ii: 14': o nJ Ll fr% nlG * ~ J§ fJJlU [!I] ~§ 113 -2. J§ :f P iJUJEt & ~ 1~-@ Eg H :¥~- Ll 
%!:i½*~-@ ~m 146ZlW ( fJtl:ti□, fril8A;fP8Tii¥JIZ:-zv~--1=Jil9A?fP9TIR{] I Z:-zv~Jz.j'sj) , ii.ct: 
$( 1ttr M;i1Jm $73' 11 1¥1 tm:EJILi:n 1¥1 fJJlu~*t¾1i¾i3:1¥:1¥Jjlljc.i'. 0 

[01osJ PT LlH1ifrm=3f o (221,421) ITT 1JJlHf.J:.;fn*~ffit1tJJ;Jt;;;t;,fflJ.$73'22ITTtmr!ci:il 
B{]*oo J:. ,tt1±m=Y:: ~tt*1* (232,242) zJ:.ffU~J:. W~li1"3Eg * m1m41LJ:. W~li1"3Eg * 
JmFz;;41LPTLl 'EL -a-~g1i)2;ffl Tr$~li1~EgJr Jm~21LITT{f~Mf4q:iITT~;f~~$;f~o PTLl*ffl~g 
$ ffl * iJl;f,R r $~Ji }j Eg * J.ai m 21 LITT ;t§ RI I z: * {fL f9'J:. $~Ji }j ~ * .~ m11 LO J:. $~Ji }j ~ * 
Im m411,1¥Jtll73' PJ Ll--1=J 1< W~li t:"3 Eg fr Im m211,1¥J~li73'1§1EJ ~~ 1EJ OJ:. W~li 1"3Eg fr 1lftm41 r,1¥J 
1'HIPTLl--1=Jr$~1i;J"3EgJr m1m21LITT1'Hli'§IEJ~~IEJ ofr~-t-~JMfJtlcp, J:. $~li;J"3~ 1r mlm 
41L~4m:fE!1Jl~!llrOOITTr$~~-13~ 1r.lm21 ITT {f{Pf $73' 0 

co106J m LlfrJ:. W~li t~ ~ * JmFz;;41LzJ:. m .®JihIT;n\Gffit1Hm42L ffit1Hm42L§-a-~g 
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~x1 _t sr,riB.13~ 1r JWg41Li't''1ti:t-l1n2dtt1tmtJ~i ,_§_atJ~i_ti'mriB.13~* JWg41Li't''11t -'-f 
g~ 1} BS J§ ~ji5- rPJ ff tH.rlt~Ll I z:: JJHsJ PT l:J- 79 _t l'iHl)l! 13 Eg 1r JW m41L BS~][ g~ 1Hllf~f~Hf1 BS ti 
f3to'f7Ll:tm' 41MiHm42LDJl:J-§1'ti8:1-¥:ITTfif3j.' btPPfil ,ti ,fil-i!i't~ ,~Fsi~,~~Jx]Ij~~~ 
1HJ1Ji$ !1f~iiR ~:1$1 o a - T~ JrBi 17Ll q:i , tflJii ti H ~42L PT l:J- 'Eli 1t !5 ffi -tflJii ti :f:JJ; ft: ti f4 irlH1" 22 ITT ti 
*4i-§ l5J ITTt,H4 o tE-'1'-~JJm'fJLl q:i, ffitiH~42L PT l:J-79~Fsifilm §JZ$ s1film o ffitiH~42LITT 
JJ tit PT Ll tEJ)d nm~2Onmi't''1 m; ~ l7'J , !a rt-th PT Ll iU=lr~Ji ~ ~ JJ i't''1 !J tit o 
co101J ~~0017 ,tAff i5-rPJ f'ft'!:ti~u, l:J-;f$JiiffitiHm42Lto_tg~J)l!1§Eg 1r JWm41LBsJJ< 
-'-fi'm* 0 tE~fffi=~~ff:ff □ r~ITT~Tffi-~Mff:ff □ 17'J*~*tt~~~~Tffi-ffi 
t:'l::l:lfttif3J.$71'22ITT _t $$71' o *~ f'ftttitLl;f$~i~T*-filt:'l:tif3J.:!:lft $71'22BS _t $~ 
ilf,71'-, ff1i'E'li!t ij~29~:ti/:.¥1J r11 ITT ij~ ftfRH n\Z79:ff JJjij~29' o :Jy:rfff R z, ~'4"'E'liit ij~29ITT ft 
tR 3£~j tm~r,tt f 1:. 5 ITT ffi =*{iii ff :ff n ITT ft tR , J).rnH11!t ij~ 29 nx;79 :ff JJjij~ 29' o Po* x q:i Jifr 
ft ffl i't''1 , ":ff hx~" ~ s§i3£f#t-fu3£-ti fLl *:f:;i'l; ft [gJ ft~if ft i't''1 jJ-ftlR i't''1 ij~ o _t i'mriB. 13 ~ 1r JW 
m41LtEffi ~.*{ii~TT D 17'] ~ffi ~.:st ti TT D 17'] BS~'l"*U~1m1}¥Jpjz_t;'i~J)Jlj3Egft )m410 
[0108] ~~0018' ;1]UixJr$~_§j3Eg * ~21;f,o_t Sf,~_§j3Eg 1r~41tifl1f:izttlt!:ITT *~ 15] 

,~ct ti t1J ' *~ ~ tfjJij t.t!Jt m4 2L to ffi-tfjJij ti :f:j; ft ti !¥4 $ 71' 2 2 ITT ti !¥4 0 ~ IP] 15] let ti tIJ_l. z:: ITT ti t1J 
ffLl PT l:J-~ tt :ff-Jij ij~ 2 9' l5J Rt ti Jli ffi ti :f:J'l: ft tt !¥4 $ 71' 2 2 ITT f~Ll ~ $ * ;ifo ~ $ $ 71' oft tJ ~i ffi ti 
H m 4 2 L ;f,O ffi-ffi t1 :f:j; ft ti !¥4 W 71' 2 2 i't''1 ti f4 i't''1 :S- IPJ l5J '~'H1t tu 1JH§J , PT Ll ttr ~ '1" _t W ri]J3 ~ 
1r ~ 41 ITT:ii~r'i~J](-'¥ 1;~1};f$Jii~tER~ _tf1i'i1J\ o tJl$iffitiHm42LB{]tiJ¥4;f,Offi-ffiti:1:Jl;JE 
tif3J.Sf,71'-22ITTtif3J.ITT *~ l5J tl:t.rktUDJ l:J-xJrWmtt3Eg 1r JW21;¥o_t i'fflri]J3 Eg1r JW41 ITTfiJ¥3J. 
A 1f rl'1r :izttl oc ' },A rm it~ul\ 1t T :g,JmH~ Eg fr Jfft 2 LfO _t :gj) ~_§J'¼ Eg fr Jfft 41 ITT iYft w 1,U-! :l;f O :tr -1'-~ 
JJmi9Ll9"1, _t wri1113Eg1r JW41 PT Ll !5rffif ITTrill 13Et! 1r~21~f!71":ff, ~P, :T-!5ztmr!1t~!I!, Po 
oo 18 Btlru oo rr fiJr 7F o 

[0109] r $:l:tifi{t~11:J (132,146,165) q:t ITTffi-*{iiff:ff D ;ifo_t $:1:tifi{ttlHi:J (232, 

216,265, 70, 72) LfJ BS ffi=*fills§::ff o ITT:f:ir>i:f~j¾ ~ fi:Jn\G:l:it>i:f4!'sJ*{il2§::ff o o ~'1'-:1:it>i:W 
OO*Mff:ffDPTl:J-§*ffi-*~ff:ffD~ffi=*~ff:ffD~~][~tt~~~~~,ff_§_pJ 
l:J-M1$~ttrWtt>i:ftta¥J (132,146,165) ;¥o_t Wtt>i:ftta¥J (232,246,265, 70, n) o 
co110J ~~oo 19, PT~1J§~j1'±tt>i:ftrsJ*fitff:ff □ rr ;¥o_t w:1:t,t:ftta¥J (232,246,265, 
70, 72) z__t~~*{itffttl4~54Si~ r:g Jr )fft~56l:J-R*-+W1ti~il!~601mt9'79j¾mt-t 
W4,motE-'1'-~JJ'm'f7LllfJ, Hfit%5fJ J¥4m51nJ l:J-79§ 13Eg 1r ~ Eg w1i1JEHNss Eg w1i1JEHW4,, 
;t:t: p J l:J- 7917~ Po M 1m. ft tm o * {ii ff ti !¥4 m 54 p J l:J- :m ~ 79 t)J mH!i 71' ITT¥ 1'-* {ii ff ti !¥4 m , ~ p J 
l:J-§*$T*~ffttMm~*>i:~0~~*ffi,$'1'-*~ffMMmPTLl§ffi$'1'-~~:ff~ 
1-¥ iltJlfr11tt-rt4m, ;l:t:13~ WE:gfiJ¥4 (19LlPo '~~, btPoi%, t8,4Il,fi, is ,w R;l:t:i't~,~~~ 
fil ft·~ , bt Po ~a ft tm , t§fil1t tm, til fil ft tm , ti fil1t tm, 11 fil ft tm , rtr fil ft tm E!¼ ;t:t: rni't) lo 1 
~+W~ttM(~~,§~~&-#~~+W~~~AA~&-#~*~+W~ttMss$~ 
~ ~F si -f. W WfJ f4) o ~1~tm~ M JJPifil, *fit %5 H f4, m 51 nJ l:J- §:rrS~B ti Eg w MHJEH W4,, bt yo 
-1'-~$1'-filim. fttm J=, Wit (segment) 0 ~1~tili' H{itff tJW4 FA54 PJ Ll §}~ w Eg AA*IUiL b~ 
~~~AA*~~,~PTl:J-~~~WAA*~~ 0PTl:J-~~~tt~$~fflm~~~-~~mm 
tR (ALD) , tm:EEJ!,~t§mfR (PVD) E!Xifflf {±;l:t:q:t {it*E=g WITT {f~~':1§mlRt~:*7fOJ~nlZH{itffti 
W4~54o*{itfftiW4~54ITT J!i:Bt'PTLlttfA2nm~2OnmITTmlil l7'J, !nP'?.tm PTl:J-*ffl]eJiAA~J!i: 
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B''l )¥ it 0 

co111J ~1¥~fr JWmsfr§1*~frJm:ti*4, PTLltt~3~fffiuJ_i~ftf:r¥MJifr52t~frJm:ti:¥4 
1A1r~ 1ilfri¥ o DJ L::J;@ttmtUJrt ~iiAE1)GJffiuFow ler-Nordheimri¥ SI LtITT ~ 1ilf~f$*1A 
1T ~ rwr~ ¥ '±3:1{)( 1R T :~Jl:; ~ ITT 1'jI h ~ ~iNAND * Zf fi11 ~~]'[ITT ~ft ti:rt O PJ! ¥~fr )m m 56 
pJL::J, § ~filftf,t,filmftt?D ,filBRftfttm, Et! fr~~~-{ttm (lt:iiPt§ft{tt?DlP~ft{ttm)' 
~ fr Jv1~~mftfttm, ~11' !v1~~filW~tiE. ,~tt~,lP/~~illtt otE-1'~hlli17Llcr, ri!f ~ 
fr ~ms6PTL::J g *ffi-filftfttmm,filmft1t!f'mmtriffi ~.filftfttmms"JttRft, ~;®ffi ~ 
j;Q 7')0NOliii:{$ o 

co112J a-~""~!Jfu17Ll er, PT L::J;@ttml9'fil¥t1ttmm, t4fil¥t1ttmmITT*rnHmn"m1tJ'Jfil 
mft fttm~, l1R~~ffBRftfttmmITT*® ir!1n'-ftft7'Jffi=11lft fttm~, *%~ONOtiii:1$o 
filft~tmm*•~~7'Jfilmft~tmmITT$*7'J~o*ii:~~ITTffi-filft~tmm,*Hfilm 
ftft!f'm g*+i~1t7'Jffi~titft1ttm gEJ''l $n"7'Jol\o*~1* ~ B''ltitmft1ttm go ~1~:1:tl!, PT L::J 
:®u~filft~tmm~tE~BR~%~ITTfilBRft~tmmITT~OOmL,*%~ffi~filft~tmmo 
tE-1'~illli17Llcr, PJ!¥ ~1r JmFA56DJLl § *~~L7G*?wtITTtitft1ttmmtP/E1)G~)mL7G* 
?wto{J11lm~1ttmm 0~~¥ ~ fr JWms6ITT WJitPTLlttfA2nm~2onmITT1111ll ~, liP!Hi1 PT ~J* ffl 
J!Ji ~l,\f~JJ ITT J¥ it 0 
[0113] pJ LltEri¥ ~ fr lv1fz:56ZL%hxffi-4':Ji=f{$;;1;Jm:B6O10 ffi-4':Ji=f1$11Jmfz:6O1 pJ 
L::J1!JiVC~tE~i¥ Et! fr JmFA56L offi-4':-B'ft1J;Jmm6ol § *4':-B'~:ti:¥4, ~t:iinif:d>-f~5G 
~4':-B'1t:tif3j. ,~d>-l~I II -V~{t¾t?D"f:-B'ftH:¥4 '~d>-l~II -VI~{t¾t?D"f:-B'1t:tif3j.' 
~d>-1~1Hll"¥: W 1t:ti:t4, E1)G*1,mkj B ~PITT Jtfm 4':W1ttt:t4 o tr:-,t~JWh 17Ll er , ~-4':W 1$ 
;;1gmFA6O1 §*~~siti!E1)G$rati!o PTLl;@tt~%VLf9'1fit (~t:iiPf~ff{t$~:t§VCf9' (LPCVD)) 
*%~ffi-4':W1$;;1gm:m6ol o ffi-4':W1$;;1gm:m6ol ITT JJitPT~J,{±f}_2nm~1onmITTm!E ~, 
liP!tm PTLl*fflJ!]iE1)G£WITT WitotEm~ffi-+-B'f$;;1gm:~6OlzJ§, ij~49' ZftE T'ffl1' 
fttii:f~i'sJ Zffills[ff D 4-1 o 
[0114] ~~~20, fft,ff ~ri'ij ff'~'tt.rk~Ll, L::J,;f$~ilt-4':-B'1ti1Jmm6ol ,~'ii~ fr JfftFA56, H 
fitt:rtf4FA54LlR r $ITll f~ ~ fr.~21 ITT 7](-'f$n'-, H llt?llfl:lfil:i:ii~T:5'r Mi1gm$n'- 11 
(E!XFA 1O~$n'-1 l~~'Bl~ITT) ITT*® 0 r$IT~.13~ fr )m21,L $IT~.i~~fr )m4LP!!¥Ef! fr Jmm 
568{} JLl~$* ,Zffit~:t,tflJ.~54tE:t§~ti'ii:1$fsJZffi;/'f~3T o ITT~ ITT JLl~$*B{J'ffl~jt!Jt#il 
.¥g~Zffit:ggHJ5Oo 
co115J PJ L::JtE~-"¥:-B'ft;i1gm:m6O11¥H~Ll~'fil][ $n" LtP:57HQ;;;1gm:$n" 11 i¥J JJn$*® L 
VL19'%=4':W1$;;J;Jil[m6o2 0 %=4':W1$i1Jil!FA6O2§ 13-4':W1t:rif4' ;ftpJ Ll)'Ji'f~{iJfr; ffir% 
-4':W1$;;1gm:m6ol ITT {f~c'f:W{tH:¥4 0 ffi-tnffi="f:W{$;;1gm:m (601,602) pJ Ll Jl~ffi­
w ~ ~~ (ep, ~4':W1t:ti:¥4m 1O:t§~ W~~~) s{Jt~~!:1-X:PTL:J 1g~JmL*1iEITT o:iiP*Xrfi 
Jifrf!fflITT ':iiP::~1Hi.Jjl;:1fU1;&it::;fil1lttl. 0 X 1016 

/ cm3
' IJlLl+-B'ftMn 7'J~ML*1iEITT otE-~~ 

illlivLlLf-1, ~= 'f.WWr1gmm6o2nJLl § *~Psiti!E1)G$ sitit o ffi= 'f.W14':;;J;Jm:m6o2ITT JJitnJ 
LltEJA2nm¥1 Onmi¥Jmll ~, ~?!tth PJLl*ffl£¥iE1)G£}.Ji¥J J.JBL 
co 116] a~~""*1i:1trRJ Zffittt:rf □ er s{J B~ 49' **i 4':W1t;;1gm:m (601,602) 5'G1::tJJJt ITT 
-rim r, PT l1{±H~49' crmf7t~ fr JW~m, ~JtJJ;1E~1'tt~1trsJZ¥fi~:rf □ ~ITT -®:49' ITT 1f 
{iiJ JLl~$* 0 ~ fr Jw~ ~§~~fr Jwtt:¥4' rt :iiPfil~ {ttmAAlH:JLfil WiHt~~ 0 pJ Ll Wtt ii PP 
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ftlm~mo 
co111J ~J§, DJl::,l1!JLlizo:@tt[!I]~utitu, *JJ.M~tt~m1O1¥JJ~'l'ffl'ti.®loDJ :l1ti¥1-'-f:lflftttJt 
m 72 r.1fT$pi fg Jr Jvi,b:;mITT?K -'-fit!H-;\. o iJ!L~□, m ~Jjffirl -'-fffi 1.tI z::*T$pifvr-'-fffi 1.ttt rr 
m 121¥JTD1'l'ffl'ti.TID -1.1fi¥1m=~-@1*r1Jmm6O2s<J 7](-'-f'l'ffl%, -'-ffil 1.tI zm l::,l*ffl[!I] ~@titu 
~1.t"¥:ifLf}t\l-'-fffi 1.t (CMP) 0 *-lo*_:~ S:{tr10m:g (601,602) frJi'2:1ti'aJff fitff3f D pg 13':J 

4ij-t-Ju*1;~1};j0:JAA~~1tr1Jm6O,,; 7')~§ '§;-;J<-'fL~-@1trJ;Jmi¥J~it~-@1tr1Jms<J ~][ rm 
7)\. 'Jifr)!l}( -'f~-@{tr19mtffrT~~{t:1-.tf3j. m lOB<J _t $$71\.cp, fr:Jr Mr19m'l'ffl71\.ll ~~fl 
IX61zJaJ o 
[0118] ~'EL1Z~~{t11;Jm60B<J ~J[NAKD~.i'_-@:@St, ~¥1rtPT~JJnt);}J:@rl~-@1t¥1;Jm6Oo 
~I g fg * !vi 5 61);[ ff fit ff t-.t ~11-ms Ml roJ ~ m ' 3'Hl roJ ~ m ~-@ 1t yJ;J m: 601¥1 $ 7t O 4ij-i'-Zf {it ff 
Hl 5 0 i'it ~ l::,l * xix\ 1i ffi Si j's] *{it ff~ w O :tiu * X. cp p}T ft ffl Et':! ' * xix\ 1i ffi Si j's]~ t~ ~ T {t 7'J 1k 

:7'.. Zf fit ~~l'i s<J Zf {it ~~l'i s<J~1t s<J 1¥ffi st faJ , ~~ ti□ ~tt241J,st s<J 1¥ ffi st faJ o 
co 119J DJ l::,l 1!Ju ~□:@tt [!I] ~o titu IHir r M~tt~m101¥11~ :im'ti. ® ~t~tt~m 101¥1 ~ :im'ti. ® 
z~ITTm~,*~fgfrJvi~mITTffl*'l'ffl?tiBID1$*®ill-W~~~m-t-#Mff3fDpgofg 
1t .!m ~ m 1¥14ij-i'-JU*'l'ffl711.. ;j0;J AA fg 11' Jvi~62 o 
[o 120J PT Ll:@rl fr~ ft Jvi~62_t 1f B':14ij-i'-[!I] ~6 IX pg ¥JV¥.RJi~~Ji=f {t:1-.tl4, *ff; h)U,mfl IX 
63 o ti~~ -@{t:1-.t fl!-PT l::,l 7'J ffLl :tin ti~$ s1 tEL PT l::,l iJLl :tin :@Ji 1.t "¥:fJLfi-'11-ffl 1.t ( CMP) ~ [!I] ~6 ti 
tu fA Sf :lfl {ttt lt m 7 2 i¥J J~ $ 'ti. TiiJ _t 7J f$ pff; mf.R i¥J ~-@ {t:1-.t f4 i¥J tt _;. $ 7)\. , l::,l HJ AA 1,ffi fl IX 
6:L 

co121J 0021A;¥n22soo~ 7 002O1¥Jiz::W#Jz;;;1¥1~1YLltHa;j0:j, ,;mAAttfiti'fftt~1tta;j0:j 
55,Ei"i&ttfitfftt*1tta;jq55' , ~ 1t Jm~6nJ,.z;z},mf&IX o4ij-i'-t¥{itfftt*1tta;jq55§ '§;-* 
-Zffitff3f D 5fom=ttfitff3f D O~P, tt'11:1tfaJt¥1itff3f D) 1¥1 ~J[tt'11:{tpg B<Jtt1itffH~5O 
!§-f.-@Wr10m:6oi¥Jtliit 04ij-i'-Ei1&t¥fit:ggtt,1:1~m.+1gss' § '§;-m-JzJtt:ff □ 5¥o*=x:ttt3f 
□ (ep, ttHi1traJ xtf 3f □) 1¥1 ~J[t#ii:1t pg 1¥1 t¥fitff HJso;fo~-@f*r1;Jm:6O1¥Jtli if o 
co122J ~~0022A;¥022s, PTI::,l m:l1tt-&fr_t'l'ffltt,i1tta;jq c232,242,26s, 10,72) z_tmf.R 
ti ~91 t& fg * !vi mso o ti~91 t& fg * !vi mso§ '§;-1§ * = t!:eHt tl Jtt.tf4~2421¥1 t.t f47f ~ 1¥1 fg * 
IDH.t*4o iJLl:tio, *~91flzfg 1t Jm~8OPTI::,l 'EL ~filftf.ttm o *~91~~ 1t Jm~8Oi¥J ~&PT f::,lfrfA 
2Onm.:t5OOnmi¥Jm!E ~J, !n1'ttlrnJl::,l*ffl]~J'f~]!JJ1¥J JJ&o 
co 123J PJ l::,l 1Ju:ti□ :®tt!Jlli.1J□ ::Ytitm:ti:1fU~ C7'~~ t±:1) , ::Yttu ✓:t:1:ilioo ~1.t::Ytitm:ti:1fUm, l::,l 1z. 
*m~ro1 :FFt'!:ti~u~~::Ytitm:ti:1fUmcp 1¥1 oo~~tt%=:Y: w:l#ii:1t (232,242) ~fP, *~tt 
*='.Y: wtt~1* (232,242) %AA~&--t-*=tt~91r1;Jft219 0 4ij-t-*=:ttm91i1;Jft219%Ji\Zfr 
'11 r *-ti ~9111;J te 119z_t 1¥1 IX~ rr , *-ttm91 iiJft 1 79tl Jt 1r * = ffi t1:1t1t Jtttf4'l'ffl ·fr24 o 
~-t-*=*~gtr1;Jt!f279PT~M{rp3f tt_t $:lt'11:1tta;jq (232,242,265, 70, 72) , 3f _ftJXFmfr* 
X 4-1 f$ 7'J _t $~ti ~91 r1;J ti Off; AA .:t &--t-* = ti~91 ¥10 tf 27 9 ITT .;g. roJ ff tl:titu nJ l::,l fr*= ffi 
t1tl3'tt.tl4$5J\.24 _ttt Jt o 
[0124] ~~0023A,t023B, pJl::,l fJLlfto*m~ri'D ~tHi~UIZ::, *~~:t§x>Jr%=t~itm2321¥J 
t.t*4 :l1t tf l1t:1:-& trtli<Ll * = ffi t4:t.tf4m2421¥1ttf41¥1 tii<1J :1fU 5 I AIU*= tt~91 r10tl!lf 219 cp o * =IB 
1~~ [!I] ~s 243 m AAfrm = ffi t-1:H ;jilj. ~ 2421Bz;f$ ~ 1¥1 {tf.R cp O * = ffi :t'H.tfl-~2421¥1 H ;jilj. ITT tJ ~* 
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PJ Ll ~x1 * _:.tet~@232 i'r'J Mt4, * _:.Jx rtJ rfr-:tt ~ * ~i-tt4'l'm7J\.16s i'r'J i-tt4, * _:.ffit.it;~ 1t 
i-t*41iM} 24 s"J i-t 1'4, Ll htl:: g~J)!i 13 ~fr'~ 41 s"J i-t *ll-~ ½tit ti: ITT o a ~,t-~ JM 17U q:i , * ~. ffi ti 
i-t*3J. m 242 DJ Ll 'fil* tittR 1t tm , * _§_* =~~tt.m 2 32 ;fri * = & fnJ rfr-:tt ~ * ~ i-tt3J.i'm 73\.26s ITT 
i-t*4 PJ ~nl] ~ ff~ 1titm lw ~ 1r ~ ~ ~~ 1,t tm o aJJ ~ ~ lIBi v1J q:i , * =tljlljtii-t*4 m 242PJ ~J 1:i1i 
* ~-@ f*i-,H4' lt :iiP it AA tit-it if~'*_§_%= ~B ~m 23 2;f P % = & rt] rfr-i'I ~ 1r ~ i-t l4 $ ?t 
26si'r'Ji-1*4 PJ~:izh § tit•1ttm ,titfflittm~R~ * ~~~•1ttm o 
[0 125] ~ rtJ Ji=ij tHst~LlI Z::PJ LlY'J*J=l=H-'rrd!tsL~LliiH&B"Ji-'rrd!ti~LlI Z::, ~PJ LlY'J;lt q:t ~%ti 
tUtr:Ll Ll ~ t§ g I AIU%= ti~gtr~t1279q:t ITT ~;j,§ (=tr!) titUI z:: 017U:iiP' :iiP **=4jllj4ii-ti'3t m 
242§ * titm 1ttm, IAU titU I Z:: PJ Ll )',J rM r!titU I Z:: , ,:l=t q:t 5f, vu t'!:~ ~1~¥~ fr§* i!Hr~ ITT rM 
~tt~ffl~,ffi-rjul•~~,ulLlR*~~q=i*fflITT~#~~M~#~~tt~tt~ulffl 
1tim 0 

[o 126] 'Bt'l"* _:. J§fmU [!I] PB 243PJ Ll 7'J ti rtJ M 1$ i'r'J H~, ;ltJ:l ~Ar H~ i'r'J ~ 1i ffi ffil i'r'J ti rtJ R 
~ 0~ rm§ Z, 'Bt,t-% ~.J§fmUM PB243B"Jt~rtJ R~PJLlAT% ~.J§fmUM PB243B"J ~§L $,t-% 
=f81mU[!l] po243DJ Ll%fflGft%=4jllj4ii-Jf3J.m242ITTi'ti'41if$piITT~f9' q:t O $,t-%=f81mU[!l] PD 
243q:i [t(Jm~-i' PJ~J~ ~ r.-f"ffr 4:t& (9, 10) [t(JTDfi'm::izrmfil1$ 0%=m1m1J[l_!]~243PJ~J FR r 
00 B"J % = t'@~m232 ITT J,Df $ * 00 ;f P 1:: qi ITT%= t'@~m232ITT~$*001lf 1'Utl!Jt. ;E O a ~,t-~ 
iitlI vu q:t, 'Bt,t-%_:. f81mU[!l] PB 243PJ ~jJ:l~ :@{t:1:>J')J i'r'J ~ nL PJ :izh~, PJ ~a f81mU[!l] PB 9"1 % pX, 

f81mUP!i13~fr'~mo 
[0127] ~~00 24A;fP24B' DJLl1A1f 009A, 9B, lOAl:),2,tlOBITT I Z::ffe#I' Llfr$'1"%=f81mu 
[_lJJ PB24] 9"1Y11fJE1I&~:f~~ ~i-tt4, :# _§_ 17U:iiPimtt~rtJ fl§1 ·tititLl, },)_ 'Bi-i'*=tifH!J112gt1279 
s"J 1mum ln »Ji~gt~ Et!*~ mso 1:: 1J §I titU ~&~ 1~-@ ~i-t t4 o vV¥9' s"J ~ ~i-tt4a* =;;; fmu 
[!I] PB 243rf1 ITT'Bt,t-*Uiz$73\.~fflG*=-@ ~m246 o 'Bt,t-*=-@~ ~246PJ ~j:'fg-@ ~r&tef~ o J.J. 
rm, PJLlffl*=-@~~246N~~,t-*=4iMii-tfl-~242o 
[012sJ tR+hif4(0:rfITT~JM17L nJLlfr%fflG1::$tit~f4:~¥0 (232,212,265, 70, 72) LlW ,Ji 
tt 3¥ tt* ~ti~gt ;iJgt! 1 79{!Hif Jt ~ti~Ll1fLl;f P ~y~ :f~-@ ~ i-t*4, )[(1A1f ffl it~-@~ m 1 46M 
*~ffitiltNm 142ITT N~ o PJ Llfr%=ffiti:l:Jt1EM*'i-1tfrf%~tifHgt;11g;t1179~ ITT fl§1st, 

Jfilu~tt*=ti~gt;i1gt11!f2191~~*=ts1cb1Jtr:Ll;fri~1J>.5j~-@~i-t*4,*1A1rm*=-@~m245 
x1*=ffitii--ti'4~242ITTN~o 
co 129J 'Bt'i" * =-@ ~ m 216 nJ Ll m 1i 1.v: rt§~~ )lb s"J g; ,t-B! *LltJlfr Et! +1nri~%1iL r 1§ ~~)lb 
R"J $~t~ fffLltJlfr Et! tl Et! l=d~ (ep '~ *li~4t) 1¥1 ~r& 1¥1 ~ii if O 4iji'-5F} =-@ ~m246 ~ R"J t~ fffLltJlfr Et! tl 
~ffirffim~%fflGl¥J~1'1:1t~ft~Il¥JB!~tJlfr~~o 
co130J ~,;002sA;¥n2sB,affl*=-@~m246w~*=ffitii-tt4m242z;;;, PJLlJ.J.*~ 
ti~!:llrjgi'!l 79;ftij~'Bt,t-*=ffititl1Ei-t*4im?t24o PJ ~j *ffl~ rtJ :FPttt.'.l!i<Ll, ~ rtJ fl§1 ttt.'.l!i<UEJ.JZ 
;lt&',§:ir*X'J%~7fo%=~~rt~ (132,232) ,%~-B'~~lo%=-B'~~ (146,246) LlR~tllR 
61 ~ ;l2]1f 'ti~f$pi * =ffititj1t,f~ *4·$73\.2,1o a ~,t-~ OOI 1JN1 , nJ Ll* ffl;; rtJ * 'tit!ktU* 
tit~4iji'-5F}=4J1titttl1Ei-t*ll-im?t241¥J :ffiE$73\., Ll ~%4iji'-5F}= §it H~27$t¥1t7'Jff J'JJ:E~, :# _§_ 
PJ Ll * m ~ roJ rBJ ·ti titU *J.J.:rf JJJ:E~ ~ t.ratU % = ~ 41 :1:l 1Ei-t fl-$ 7:J\. 24 ITT l~ ~$ 7:J\. o 'Bt,t-W( tl 
rx: 61 ITT Tm :im * oo 1±Fu1mu Ez~!ll 12gt11!f 79 ~ tm:i:,.~ ~ , Fu 1mu ti~!:11 r1J t111f 79-ei ** ~Ezm!:1112gt111f 1 79 lP 
*=Ez~!:11;1Jg;tf279ITT 1tl9' o 
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[0131] "@:~0026A5fP26B, ;i]!U1~ fr-m:t:tJt4@8':J :;l-Ul~VVlft5fPf$~i ~ fr-~:tJt4@8':J lt-'-f$73' 
B{J ~ri'iJ f'f ttt.rk~Ll, fr'Bf:1"J§1JJlU:tifHE!IrtJtf79 ~ %AAt'@ti fsJ r1~1t7 4oft El3 t'@ti fsJ r1~1t7 41-&ffi B{J 
ij~ ~ ¥JL;f,R~y~;f~-@Eg:.f;Jt3L :# llJkeL *:ti~EII&21 Eg fr-mt ~80ITTID1W*rnf B{J 7J\ -'-f-'-f rnf _t1Jf$ 
~i ~ d> ~ 1~-@ ~ ttt4 O"J u.m iffl 73' o ~ y~;f~ -@Eg ttt4at'@ti fsJ ~~ 1t7 4 ~ os f1J~iffl 73' ttJ AAJ§ 
fJJlU:ttiHEIIJffi:JLfati;J76 o 
[0132J f~*Lllrrl1tiH1lJffi1Lt6ti;J66PT~ !tultfH1lf&~fr-lmfzl:80~N.*_:.5fp/~*~ &ri'iJ ~fl' 
tiEg Jr-!Wttt4 g~j} (165,265) %AA, L::JJJ1'dttxt*~-@EgFA5f-P* ~.-@EgFA 046, 246) B{J Eg :ti 
~Ellorl$JHi~EllJffi1LfatiJ88DJ[;) ~tt:ti~E!l&J1Eg fr- JwFA807fJAA, [;):}Jf:fj¾xJ?,mrl~63ITT Eg :ti~Ell o 
[0 133] ~ tr _t rnf 00 ~ ;f P:t/s;lzE 7 WI '1':ltii:1t (132' 146) ;f P (232' 246) 'JIil ':1§ lJU~' 1lJ8_t rnf 
?Jrtls:lzE BS1Jr!PT l'J %AA$r pij 1'-ttii:ft' ttftp - '1'~ +'l'ttii:1t' ttft□ [9 'l'~/\ 'l'ttii:1t 0 

a _tao fofr tis kt ITT 1Jr! q:i , a* ~ttii: 1t q:i % AA ~fl'ti, ff fit ff 3f n to JU# 3f n (Po* fit~) , :# 
H Pt)§ ffl ffi tut t4 t~ ft 1T {it ff 5f PX :ti 7T D O P!.t )§a*~ tt ~ ft q:i % PX ( $ '1') J§ 1JJlHt id! yt) 

t-e' ffl-@EgFAW~ffitUtt4 FA'* 1i?!.t )§ ffl yj ~ffitUJt4tJtfEJ§1JJlU:tifHEllJffi-fLr1Jtl O P!.t )§ a* 
~ Jtii:ft_t7f;AA*=Jtii:1t O ft□ *Zf(it'ffc*ir. q:i 1£ {f fflp;J;j/j'-Jtii:~' VlU1Jr!fto_tpJr:lzE¾AA 0 

[0134] "{gf{~:l:iH' P□*#{iWff*R q:i {f ffl~T Wg 1'-tt1i:1t' 911Jx1r*R q:i ::f tf: rvHfl3tt1i:1t 
B{J 'Bf: '1' fat~ tt ii: 1* _iJiLt. rnf *~ti ii: 1* ITT I z: :Jv #J/L J). rm , xt r *R q:i ITT*= , * - , * [9 

~ttii:1t, fr'Bf:'l'VLt9'8':Jtlii:1t9"1%hx~fl'ti,ff{it1ff3f □ 5fPx:tf 3f □ (Pu*rmW) , :# ll?!.t fa 
ffl ffi ti tJ t4 tj; ft ff {ii~ 5f P jjf TT D O rt)§ a 'Bf: '1' m f9' B{J tt ,I: ft q:i % AA ($ '1') J§ 1JJlU:ti fHEII Ji -fL 
y~ t-e ' ffl-@ Eg FA w~4gEj 41:tJt3J. FA ' *HP!.{)§ ffl yj ~ 4gEj 41:tt t4 J:j ft)§ 1JJlU:ti~EllJffi IL y~ t-e OP!.{)§ a 
TrnfITT:ltii:~z_t%AA*T*ITT:!tii:~o3191~:ltii:~%AA~TrnfITT:ltii:~z_t~,~fi 
00 14A-26B?fr~ ITT :Jv #I,:# 11 ~~ff {i:/'r ff ttiS: 1tfa ;jq 55,;;; 1JJlLl:tiiHEllJffi :JL~ riJ7 6 [;) l>H~ fffLllr rl :ti 
fHEll;iflHL~ riJ 66;®u ~1$ ~ tt½Wtl ii:1tITT ;t§JIIIITT 3f D 5fPY¼Jtl (ep , ~ tt -1'-E!¼~;t 'l'tt ii: 
1t) JI~AAo 
[ 0 135] }). rm ' tL4': 0 * ITT ~ irtl1: vu 7J r! 4--1 ' a% AA :ti T * ITT tit ii: 14: L 1W ' a 'Bf: '1' tit ii: 14: 4--1 % 
f&-@ Eg:}~*Lllrrl/"J=~ttt4o ~t-¥, amr&:tiTt<:ITTt#,i:ftz iw, a~,tt#ii:1t9"1%r&~fl'ti, 
fffit'ff:3f D ,3'Ui3f D (fto*rmJf) [;)R,J;;fJJlLltiiHEllr1Jtl, :# fflffitit,tfj.tjft o;t§b~z T, ~~ff 
frt ff tt ,1: ft fa riJ 5 5, J§ 1JJlU:tifHE!I;irn IL fa ti;J 76 ( ep , ~ Eg r&E!JUiJ1 W 1:f. ~) lri :t~ tu 1r t& :tifHSl;irn JLfa 
riJ66 (ep, "J=~*fHEllfariJ) W]jJ]!;frp~ tt1::Wttiil:1tmn>Z, at§mss $1":Jv#l 9"1 mAA1::Wss 
titii:14:, :+tfr'Bf:'l'titii:14:4--1 ffl-@EgFA (HP, ~fffLltJlHEgtJk/"J=~) w~ffiti1~ t4·FA o 
[O 136] a 'Bf: ,tt# il {t q=i ffl-@ Eg FA w ~Wi t'Utt4 FA ft ita *R q:i % r& it$ t# il {t * ~f_fil 

*.mITT*ir.&21,~~':1=3aA~*.m*ir.&21ITT*ir.~ffi*-'-f-@Eg~W~*-'-f~~tt~FA~, 
~ 1~ ~ ~ ~ tj ft b~ tf: :t§ xt lzEl xi ITT O ~ r¥ ' EE Ta ~ ITT* ii. ~ ~* ti 5¥n ~ ~ 'IJ/E b~ (asp e Ct 

ratio) 3f o ITT% JvZ tf:t§ xt lzEl )(f ITT , .(± % n>Z :ti T * BS _t 11 ITT :It ii: 1t zmr , .(± 'Bf: 1" tt ii: 1t rr % 
AA~fl'tiLlR.ff{i1~3T D 7fPx:tf7f D o;t§b~z T, PTLlft$'1':Jv#l9"1, frfilfrp~tt1::Wttiil:1t 
BS :t§ JIil BS 3f o 5¥P 110 ti 4--1 % JvZ ~ 11: ff {i1'i ~ tit ii: 14: ~ ¥ii 5 5 , fa 1JJlLl :ti~EllJffi JL m .ti;) 7 6 [;) R. ~ *Ll Ir fl 
:ti~EkiiJHLfati;J66, Ll ~~1~IZ:D½Jls:o 
[0137] ~vutHaiqpJ [;) '211't l'j'LJ-\" - ~iff{ittt*l'I.' ~'211'i-'21tE%~5l: w:ltii:1*ITT TW:lt 
,1:ftfati;J (132,146,165) , 'ELtE*=/):: ,r.tt,1:{tss _t Wtt,i:1$fa;jq (232,246,265, 70, 72) l'J 
R.$'i'-ff1it~ttiil:1ttariJ55 ,*~j(wttiil:1t§ ~*~t@ti~ 132t□*~-@Eg~ 145_§_ 1i T 
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~ti (9, 10) z.__t, *__:.5<: wtt,tt1*'EL **__:.fr1f~g232lp*__:. 8' ~E246_ft 1:v:r r S-!Hl,tt1* 
~ti;) (132,146, 165) z.__t, 3f Ji$-i'-f¥1it~ttR1*i;+fti;J55M1$~ jjT rmttR1*~t1;J (132, 
146,165) lP_t 'ffflJt:i:1*£atig (232,246,265, 10, 12) 01'71itMJt:i:1*£atig55 q:i 1¥J&--t-1:v:r 
rtfr~ff:rf U c:p _ft 'Elitl5T ifflpJl ;j'3Eg 1r ~21lW r. ifflpJl ;j'3Eg 1r ~41, r ifflpJl;j'3Eg 1r ~21 :tifH!l!t¥{ifi 
ff:rf D ITTrmHITT'5Hl"JfmHi ,3f _§__L'ffflpJl;j'3EgJr ~4Uti!l!Zffitff:rf D B<J-1.$$?t (ep, tt:i:{* 
j's] D'frtfff:rf D) Et'-.11mU1i, 3f ftW~ 188"-Jffi~Jifr~, tE--t-~iitiivLlq:t, _t 'ffflp_fi;j:3 ~ 1r ~21:;f .bj T 
1i~l)lit3~ 1r ~21tm:i=_ig_:tti!l!o 
[o 13sJ _t 'ffflpJl t3 Eg 1r ~ 41 B<J ~ $* rnfDJ LliGii':tE El3 T 'ffflpJl 13 Eg 1r ~21 ITTT~ $* rnf ITT~ 
ffllPfrP~JEITT ix1i ~ 0 H{itM:ff □ ITT T $$73'-ITT fmLl1i:®tt%=5<: w:lt:i:{* (232' 246) ITT ;j( -'-f 
~iffl*® 1~:tirr¥fi11ff:rf u ITT r. iffliffl·frITTfm1J1i, *=5t wtt:i:1* (232,246) ITT 7K -'-f ~iffl* 

00 PT Ll T'J VLl ftp ii~$*= ~-@ti f* m 2 3 2 ITT~$* 00 , ftp ~ 18 ITT ffi ~ Jifr ~ o * ffl :;f ~ I Z * % 
hx T 'ffflp_fi 1'3 ~ 1r ~ 21 lP_t 'ffflp_fi 13 ~ 1r ~ 41 o Ndm, _t 'ffflp_fi 13 ~ 1r ~ 4 UP T 'ffflp_fi 13 ~ 1r ~ 21 
m~~~mq:tITT~&--t-PTLl~~~~otE--t-~JJ'ffifflc:p,f¥~~TTDITTrmm~ITT001i 
~t7~M:rf □ ITT_t$$?tITT001iDJLlT'Jm%ITTo 

co139J tE-t-~JJ'ffi 1111 q:i, ~-t-#fififftt~1*tat1;155 q:i l'r,Jm-1"' PT~)_ 'e1t§#fi11ffHJ5o, # 
fit ff HJ5O§g-Zf fit ff :r-1*4 m54lP~I ~ Eg * ~ m56 0 tE--t-~ JJffi iYLl q:t '{lfi" rt fit ff H 14 m 54 
PT12J,!1::fH!!!_tfftHt:i:f*ti1it1;J (232,246,265, 70, 72) Et'-.1Jt-'-f*OO ,Jifr:l£1J(-'-f*OOPTl2J,79i7Llftw:ii 
~ g~ * = ~-@r~ 1* m 23 2 B<J ~ g~ * mi O fr -/j'-~ JJTu iYLl q:t ' Zf fit~ ttt4 m 54 q:t B<J -,t- .-'=J _t t;Mt :I: 
1*mtig (232,246,265, 70, 72) ITTJJ(-'-f*rnf zj'8J ITTtiffl!l!IX ~DJ LlJ:lff;l:'f ffJ B<JffJilC ep, Jt q:t J:l 
ff JL s<J ~ Jfft _t Ii% ITT %tt, ftp f?!.119 q:i stlm f?!.l Jifr~ o 
[0140J ¥-Jt-ttt¥{iol'1ff~.';j2GP}Ll 'E1'3'*-B'~i1gm, *-B'1*i1gm'EL '3'1fz:rttfr1'1fftt~1* 
mt1;J55 ~ ITT=ilfH'fffl73'-6olP-'=51:v:r r'ffflt1Ui:1*z rITT~t,&tx61{~:ttITTJt-'-f'fffl73'- cep, *~1* 
ttt4~ lOB<J *OO'fffl?t) 0 +~1*r}gmITT~1"~H $?tITT _t $$?t-'=5i,mtl!X63*1H!l! 0 tE--t-~ 
JJffi vu 4-1 , .=t:&-1" 3t :tit± m ~ 55' nJ Ll M ifrl ~UT $tit:i: m ~ lP _t $ tit :I: 1~ m ~ ITT pfr fJ * 
TIU , 3f _ft PT Ll 'EL t~ -'=5 $1" rt {ii ff #1' :I: 1* ie ti;J 5 5' ;t~ ~ 1¥1 t,iJ4 ~ll o tE- i" ~ JJffi iYLl c:p , .¥ &- i" 
Jt :t~ tt m i'i;J 5 5' q:i ITT 4lt-1"' PT Ll 'EL 1i m 1& *-B' 1* 11g m: 60 , m 1& *-B' 1* i1g m: 6 o Jl :ff -'=5 *-B' 1* 
i1gm6Oi'§ ~ ITT ~~-73'-lP ;t§ ~ITT~ m O $1& *-B'1*rJ;Jm:;f Eg ~tiiLl .$. h - ttrtfitff ~.'i.ITT ~[XqJ 
Eg@%o 
[0141] a-1'-~JJ'ffiiYLlY-1, far .=tY !N-*=-B' Egm216L rITT~-t-*=-B'Egm2,16nJ l2J, b~ 
*=-B'Ege246zq:i 1¥J{ffiiJ _t,r1mtl1PJ Mf$1~ J!J2to~57~, 1ftr.¥& !N-*--B'Egm 146:!. 
TR<J4lt-t-%-~Ege 146PTLl b~%--B'~e 146:z,c:p i¥J{f~_t,rietl1PJM{$1~ J!filo 
[0 142] t:£ fffLltJlfr tl:tiiH!l!:® :fL ta ti;J66P} Ll 1:v: r:tifH!l! IX ~ 0 t:£ fffLltJlfr tl :tiiH!l!:® :fLta ti;J 66 pJ Ll .¥& 
~ tt _t 'fffl tt * 1* m t1;J ~ ITT Eg * ~ tt 14 'fffl 73'- ( ep , * = & IPJ pfr ti Eg * ~ tt :t4 'fffl 73'-2 6 5) * ][ fil 
ftp ,3f _ft PTLl:tifH!l!J&g *--B'EgfzMP*=-B'Egfz;; (146,246) ITT;t§@B<J -B'~hi;o 
co 143] a-1"~ JJTu ,u 4-1 , r 'fffl tt:1: wm +1;1J2G nr Ll 'EL 1i*-Eg * ~ ,t~ *~-$ 73'-, ,u YP , 1iL r * 
-5<:. wtfl'il:1* (132, 146) 1¥J*-pfr1t*@_tlpz_t1¥J*-&1PJpfrtJE:gfr rmttf4'fffl73'-165, * 
_§__t 'fffl:It:i:1*tat1;JJ2GPT Ll 'EL1i%=Eg1r ~Hfl-'fffl73'-, vLlftP, 1:v:r%=5<: w:It:i:1* (232,246) 
B<J * =Pfrt** 00 _tlpz.._t ITT*=& IPJ pfr;fJ Eg 1r ~tt:¥4$73'-265 o *-rfrt** 00 lP* =PJl'f$ 
* OOPT Ll ffz: T *i!l! IX ~ , 3f Ht:£fffLl1flfr1l*i!l!W JL~1i;J66ITT -=f ~!i~ ftp~ tt*-Eg 1r Jmttl4$ 
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n\. lP ffi _:. ~ 1r ~ M i'-lS·l3 n\. o 
[0144] tE-/j"~JJTufJLl c:p, •Jt-£l1¥{itf ~£;t;~§1j§•Jt- £1WAND1¥frlf~*l'i.o ffi-~ Eg 
m lri m = -B' Eg m DJ Ll g 1i wt DJ Ll Eg Jt 1i JU• Jt - ttNANDt71it ~ *Ji ITT t§ $ITT'¥ t~ 0 ~ti 
(9, 10) pJ~J 1:iitJ5t8Jltllto•h-£iNAND1¥1i~ff*JlpJLl 1:LWEtlttlltz. r.OS •Jt-tiNANDtfj 
BS~ Jtl o-'¥Jt-flNAND$ ITT~JLlITTffi-*JI~ c:p ITT ~d>-'1"1¥fiiiff-'¥5G PT Ll 1:trr J'j'LJt-fi 
NAI\D$ Er:J ~JLli't':J ffi_:.*Jii.& c:p Er:J ¥,-{f{itff• 5tz._t o 1!!~-tllt PT Ll '3'ff ~hx~NZ., ~hx ~ 

~§Wffl+~+~_tITTZf~~*l'i.ITT~~Eg~o•Jt--~~$ITT~~PTLl§W$'1"~-B' 
~~mo$'1"~-B'~~mc:pITT~-'1"ITT~d>-'1"~$$*~~_t~~r~~ITTffi$*®M 
1$ 0. H - tiNAND *ITT~ YU pJ Ll 1~lJjs $ '1" Eg ~ fit H JG 14 0 ~'1" Eg ~{it H JC 14 pJ Ll ;E fft)') Es 
$'1"~-B'~~mITTffi~ITT-'1"ffi®o•ft-•m~$ITT~~PTLl1:LWA#~%~ITT$'1"~ 
$U.rJlfrEgtR, fife~'.&%~~ ~_l fffr¥tlltITTT,m$*00Mf$ o $/j"t:'2$U$Eg;j,J PT Ll ~d>§tJS 
~rffi-*ji~c:p~ffi-~~lr~m~~rffi_:.*ji~~c:p~ffi_:.~~lr~mo 
co145J f?.1"f1ru:l£itl; ht~JE1:itmSS~JJTufJLl, $3 f~fW., *0 JT .+1s~+ .Lfto *®!~ilffifiHx#A 
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2.□ Certified copies of the priority documents have been received in Application No. __ . 

3.□ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 
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PTOL-326 (Rev. 11-13) Office Action Summary 
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DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

1. This is in response to the IDS filed 11/22/2019. 

Election/Restrictions 

2. Applicant's election without traverse of Group I claims 1-6 in the reply filed on 9/23/2019 is 

acknowledged. 

3. Claims 7-20 withdrawn from further consideration pursuant to 37 CFR 1.142(b) as being drawn 

to a nonelected invention, there being no allowable generic or linking claim. Election was made without 

traverse in the reply filed on 9/23/2019. 

Information Disclosure Statement 

4. The IDS filed 11/22/2019 has been considered. 

Claim Rejections - 35 USC§ 102 

In the eventthe determination of the status of the application as subject to AIA35 U.S.C. 102 

and 103 (or as subject to pre-Al A 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and 

the rationale supporting the rejection, would be the same under either status. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 

for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a )(1) the claimed invention was patented, described in a printed publication, or in public use, on sale 
or otherwise available to the public before the effective filing date of the claimed invention. 

Micron Ex. 1002, p. 826 
Micron v. YMTC 
IPR2024-00790



Application/Control Number: 16/126,919 
Art Unit: 2812 Page3 

a. Claim(s) 1-6 is/are rejected under 35 U.S.C. 102(a)(l) as being anticipated by Chae et al., 

US PG Pub 2010/0133599 Al. 

1. A memory device comprising: a substrate; a multiple-stack staircase structure comprising a 

plurality of staircase structures stacked over the substrate, wherein each of the plurality of staircase 

structures comprises a plurality of conductor layers 122/142, wherein each of the plurality of conductor 

layers is located between two insulating layers 110/115, a filling structure surrounding the multiple­

stack staircase structure 160; a semiconductor channel extending through the multiple-stack staircase 

structure, wherein the semiconductor channel comprises unaligned sidewall surfaces; and a supporting 

pillar extending through at least one of the multiple-stack staircase structure and the filling structure, 

wherein the supporting pillar 130; Fig. 13G; comprises aligned sidewall surfaces (13A-13G; [0095]­

[0112]). 

180 
l 

Fig. 13G 

130 

160 
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2. The memory device of claim 1, wherein: the multi-stack staircase structure comprises a first 

staircase structure over the substrate and a second staircase structure over the first staircase structure; 

and the supporting pillar extends from a top surface of the second staircase structure to a bottom 

surface of the first staircase structure ([0091], [0095]-[0104] and [0108]-[0109]). 

3. The memory device of claim 2, wherein: the supporting pillar and the semiconductor 

channel comprise same filling layers; and the supporting pillar and the semiconductor channel is each 

filled with at least one of a charge trapping film, a semiconductor channel film, and a dielectric core 

[0095]-[0104] and [0109]. 

4. The memory device of claim 2, wherein: the supporting pillar and the semiconductor 

channel are filled with different filling layers; and the supporting pillar is filled with at least one of an 

insulating material and a pillar- support material surrounded by the insulating materia I, and the 

semiconductor channel is filled with at least one of a chargetrappingfilm, a semiconductor channel film, 

and a dielectric core [0095]-[0104] and [0109]). 

5. The memory device of claim 4, wherein the insulating material comprises silicon oxide 

([0095] Referring to FIG. 13A, interlayer dielectrics 110 and 

conductive layers 120 are alternately stacked on a semiconductor 

substrate 100. The semiconductor substrate 100 includes a memory cell 

region MR and a contact region CR around the memory cell region MR. In 

the exemplary embodiments of the inventive concept, the memory cell 

region MR and the contact region CR are regions for gate electrodes. 

Also, the semiconductor substrate 100 may include an impurity region 

(or well) 102, and the interlayer dielectrics 110 and the conductive 

layers 120 are formed over the semiconductor substrate 100. The 

interlayer dielectrics 110 may be formed of silicon oxide, silicon 

oxynitride, or silicon nitride, and the conductive layers 120 may be 
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formed of polysilicon. The number of the stacked conductive layers 120 

may depend on the capacity of the nonvolatile memory device.) and the pillar-

support material comprises at least one of copper, cobalt, nickel, and aluminum [0104]. 

6. The memory device of claim 5, further comprising a connection layer in the semiconductor 

channel between twoadjacent staircase structures, wherein the connection layer comprises a doped 

semiconductor materia I, and portions of the semiconductor channel separated by the connection layer 

each forms a semiconductor sub-channel ([0060] and [0108]; 102). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to SEAHVOSH J NI KMAN ESH whose telephone number is (571)270-1805. The 

examiner can normally be reached on M-F IFP. 

Examiner interviews a re available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone a re unsuccessful, the examiner's supervisor, 

Charles Garber can be reached on 5712722194. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair-

direct. uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
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Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/Seahvosh Nikmanesh/ 
Primary Examiner, Art Unit 2812 
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FABRICATION METHOD THEREOF 

Amendment and Reply Under 37 C.F.R. § 1.111 

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

Commissioner: 

In reply to the Office Action dated January 7, 2020, Applicant submits the following 

Amendment and Remarks. 

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

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

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

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

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

appeal) are hereby authorized to be charged to our Deposit Account No. 19-0036. 
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- 2 - LIU et al. 
Reply to Office Action of January 7, 2020 Application No. 16/126,919 

Amendments to the Claims 

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

1. (Original) A memory device comprising: 

a substrate; 

a multiple-stack staircase structure comprising a plurality of staircase structures stacked over 

the substrate, wherein each of the plurality of staircase structures comprises a plurality of conductor 

layers, wherein each of the plurality of conductor layers is located between two insulating layers; 

a filling structure surrounding the multiple-stack staircase structure; 

a semiconductor channel extending through the multiple-stack staircase structure, wherein 

the semiconductor channel comprises unaligned sidewall surfaces; and 

a supporting pillar extending through at least one of the multiple-stack staircase structure 

and the filling structure, wherein the supporting pillar comprises aligned sidewall surfaces. 

2. (Original) The memory device of claim 1, wherein: 

the multi-stack staircase structure comprises a first staircase structure over the substrate and 

a second staircase structure over the first staircase structure; and 

the supporting pillar extends from a top surface of the second staircase structure to a bottom 

surface of the first staircase structure. 

3. (Currently amended) The memory device of claim 2, wherein: 

the supporting pillar and the semiconductor channel comprise same filling layers; and 

the supporting pillar and the semiconductor channel [[is]] are each filled with at least one of 

a charge trapping film, a semiconductor channel film, and a dielectric core. 

4. (Original) The memory device of claim 2, wherein: 

the supporting pillar and the semiconductor channel are filled with different filling layers; 

and 
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the supporting pillar is filled with at least one of an insulating material and a pillar-support 

material surrounded by the insulating material, and the semiconductor channel is filled with at least 

one of a charge trapping film, a semiconductor channel film, and a dielectric core. 

5. (Original) The memory device of claim 4, wherein the insulating material comprises 

silicon oxide and the pillar-support material comprises at least one of copper, cobalt, nickel, and 

aluminum. 

6. (Currently Amended) The memory device of claim 5, further comprising a 

connection layer in the semiconductor channel between two adjacent staircase structures, wherein 

the connection layer comprises a doped semiconductor material, and portions of the semiconductor 

channel separated by the connection layer each [[forms]]form a semiconductor sub-channel. 

7. (Withdrawn) A method for forming a memory device, comprising: 

forming a plurality of dielectric stacks stacked on one another over a substrate to create a 

multiple-stack staircase structure, wherein each one of the plurality of dielectric stacks comprises a 

plurality of dielectric pairs arranged along a direction perpendicular to a top surface of the substrate; 

forming a filling structure that surrounds the multiple-stack staircase structure; 

forming a semiconductor channel extending through the multiple-staircase structure, 

wherein the semiconductor channel comprises unaligned sidewall surfaces; and 

forming a supporting pillar extending through at least one of the multiple-staircase structure 

and the filling structure, wherein the supporting pillar comprises aligned sidewall surfaces. 

8. (Withdrawn) The method of claim 7, wherein forming the supporting pillar 

compnses: 

forming a photoresist layer over the at least one of the filling structure and the multiple­

stack staircase structure; 
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patterning the photoresist layer to form a patterned photoresist layer with an opening that 

exposes a portion of the filling structure, wherein a location of the opening corresponds to a location 

of the supporting pillar; 

using the patterned photoresist layer as an etch mask to etch through at least one of the 

filling structure and the multiple-stack staircase structure to form a pillar hole, wherein a bottom of 

the pillar hole contacts the substrate; and 

filling the pillar hole with a first material. 

9. (Withdrawn) The method of claim 8, wherein forming the semiconductor channel 

compnses: 

forming a first sub-channel hole in a first dielectric stack of the plurality of dielectric stacks; 

filling the first sub-channel hole with a sacrificial filling material to form a sacrificial filling 

structure; 

forming a second dielectric stack over the first dielectric stack; 

forming a second sub-channel hole in the second dielectric stack, wherein: 

the second sub-channel hole aligns with the sacrificial filling structure along the 

direction perpendicular to the top surface of the substrate, and 

the second sub-channel hole adjoins the first sub-channel hole to form a channel hole 

through the plurality of dielectric stacks and into the substrate; 

removing the sacrificial filling structure in the first sub-channel hole; and 

filling the channel hole with a second material. 

10. (Withdrawn) The method of claim 9, wherein: 

the first material is same as the second material and are formed by same fabrication 

operations; and 

the same fabrication operations comprises depositing at least one of a charge trapping film, a 

semiconductor channel film, and a dielectric core into the channel hole and the pillar hole. 
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Reply to Office Action of January 7, 2020 Application No. 16/126,919 

11. (Withdrawn) The method of claim 10, wherein the pillar hole is formed before a 

formation of the second sub-channel hole. 

12. (Withdrawn) The method of claim 10, wherein the pillar hole is formed after a 

formation of the first sub-channel hole and a formation of the second sub-channel hole . 

13. (Withdrawn) The method of claim 9, wherein the first material is different from the 

second material and is formed by a different deposition operation than the second material. 

14. (Withdrawn) The method of claim 13, wherein the first material comprises at least 

one of an insulating material and a pillar-support material surrounded by the insulating material; 

and the second material comprises at least one of a charge trapping film, a semiconductor channel 

film, and a dielectric core. 

15. (Withdrawn) The method of claim 8, wherein forming the semiconductor channel 

compnses: 

forming a first semiconductor sub-channel in the first dielectric stack; 

forming a connection layer over the first semiconductor sub-channel, wherein the 

connection layer comprises a doped semiconductor material; and 

forming a second dielectric stack and a second semiconductor sub-channel in the second 

dielectric stack, wherein the second semiconductor sub-channel aligns with and adjoins the first 

semiconductor sub-channel to form a semiconductor channel extending through the plurality of 

dielectric stacks and into the substrate. 

16. (Withdrawn) The method of claim 15, wherein: 

the first material is same as the second material and are formed by same fabrication 

operations; and 

the same fabrication operations comprises depositing at least one of a charge trapping film, a 

semiconductor channel film, and a dielectric core into the channel hole and the pillar hole. 
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Reply to Office Action of January 7, 2020 Application No. 16/126,919 

17. (Withdrawn) A method for forming a memory device, comprising: 

depositing a plurality of dielectric stacks over one another over a substrate to form a 

multiple-dielectric-stack structure, wherein each one of the plurality of dielectric stacks comprises a 

plurality of first material layer and second material layer alternatingly arranged along a direction 

perpendicular to a top surface of the substrate; 

forming a first semiconductor sub-channel in a first dielectric stack of the plurality of 

dielectric stacks; 

forming a second dielectric stack of the plurality of dielectric stacks over the first dielectric 

stack; 

forming a second semiconductor sub-channel in the second dielectric stack, wherein the 

second semiconductor sub-channel aligns with the first semiconductor sub-channel along the 

direction perpendicular to the top surface of the substrate; and 

patterning the multiple-dielectric-stack structure to form a multiple-stack staircase structure. 

18. (Withdrawn) The method of claim 17, wherein patterning the multiple-dielectric-

stack structure comprises a single staircase-forming patterning process. 

19. (Withdrawn) The method of claim 18, wherein the staircase-forming patterning 

process compnses: 

forming a photoresist layer over the multiple-dielectric-stack structure; 

trimming the photoresist layer along a first direction parallel to a top surface of the substrate; 

and 

etching the multiple-dielectric-stack structure, using the trimmed photoresist layer as an etch 

mask to form a staircase. 
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20. (Withdrawn) The method of claim 19, wherein forming the first semiconductor sub-

channel and the second semiconductor sub-channel comprise: 

forming a first sub-channel hole in the first dielectric stack and a second sub-channel hole in 

the second dielectric stack; and 

filling the first sub-channel hole and the second sub-channel hole each with channel-forming 

layers, wherein the channel-forming layers comprise at least one of a charge trapping film, a 

semiconductor channel film, and a dielectric core. 
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Remarks 

Reconsideration of this Application is respectfully requested. 

Claims 1-20 are pending in the application. Claims 7-20 were previously withdrawn from 

consideration. Claims 3 and 6 are amended to correct grammatical typos. These changes are 

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

Based on the amendments and the following remarks, Applicant respectfully requests that 

the Examiner reconsider all outstanding rejections and that they be withdrawn. 

Rejections under 35 U.S.C. § 102 

Claims 1-6 are rejected under 35 U.S.C. § 102(a)(l) as allegedly being anticipated by U.S. 

Patent Application Publication No. 2010/0133599 Al to Chae et al. ("Chae"). Applicant now 

respectfully traverses these rejections. 

Independent claim l recites at least the following features that distinguish over Chae: 

a semiconductor channel extending through the multiple-
stack staircase stmcture, wherein the semiconductor channel 
comprises unaligned sidewall surfaces, 

(Emphases added.) 

Applicant respectfully submits that, the Office Action fails to exam the claim limitation by 

considering all words in the claim. MPEP § 2143.03 states: 

"All words in a claim must be considered in judging the 
patentability of that claim against the prior art." In re Wilson, 424 
F.2d 1382, 1385, 165 USPQ 494,496 (CCPA 1970). 

Examiners must consider all claim limitations when 
determining patentability of an invention over the prior art. In re 
Gulack, 703 F.2d 1381, 1385, 217 USPQ 401, 403-04 (Fed. Cir. 
1983). The subject matter of a properly constmed claim is defined by 
the terms that limit the scope of the claim when given their broadest 
reasonable interpretation. See MPEP § 2111 et seq. It is this subject 
matter that must be examined. 
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In rejecting claim 1, the Office Action fails to map any disclosure from Chae to the above 

distinguishing features: 

1. A mernorv device comprising: a substrate; a multiple-stack staircase structure rnrnprising a 

plurality of staircase structures stacked over the substrate, wherein each of the plurality of staircase 

structures comprises a plurality of conductor !ayers 122/142, wherein each of the pluraHtv of conductor 

!ayers ls located betvveen tvm lnsulat.ing layers :J.:J.0/11 S, a fH!ing structure surrounding the mu!tiple­

stack staircase structure 160; a semiconductor channel extending through the multiple-stack staircase 

structure, wherein the semiconductor channel comprlses unaligned sldewa!I surfaces; and a supporting 

pHlar extend1ng t.i1rough at !east one of the multiple-stack stairc,,se structure and the filling structure, 

where1n the supporting pH!ar BO; Fig, BG; comprises aligned sidewall surfaces {BA-l3G; [0095]-

f Ol:l.2j). 

(Emphasis added. Office Action, p. 3.) 
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Totally contrary to the distinguishing features as recited in original claim 1, the 

semiconductor channel 172/174 of Chae has smooth and straight sidewall surfaces, as clearly shown 

in Fig. 13G of Chae that is reproduced in page 3 of the Office Action. Nowhere does Chae discloses 

or suggests the smooth and straight sidewall surfaces of semiconductor channel 172/174 could be 

modified to "unaligned sidewall surfaces," as required by claim 1. Thus, Chae fails to disclose at 

least the distinguishing features of claim 1. 

Accordingly, independent claim 1 is allowable over Chae. Dependent claims 2-5, each of 

which depends from independent claim 1, are also allowable for at least depending from 

an allowable base claim, and for their respective distinguishing features. 

Based on at least the reasons discussed above, reconsideration and withdrawal of the 

rejections under 35 U.S.C. § 102 are respectfully requested. 
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Conclusion 

All of the stated grounds ofrejections have been properly traversed, accommodated, or 

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

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

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

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

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

provided. 

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

Date: 4/2/2020 

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

14813429.1 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

Donald J. Featherstone 
Attorney for Applicant 
Registration No. 33,876 
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entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

26111 7590 07/01/2020 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

1100 NEW YORK A VENUE, N.W. 
WASHINGTON, DC 20005 

APPLICATION NO. FILING DATE 

16/126,919 09/10/2018 

FIRST NAMED INVENTOR 

Jun LIU 

(Typed or printed name) 

(Signature) 

(Date) 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

4123.0350001 4582 

TITLE OF INVENTION: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION METHOD THEREOF 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

NIKMANESH, SEAHVOSH J 2812 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

257-324000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 10/01/2020 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/126,919 09/10/2018 

26111 7590 07/01/2020 

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

Jun LIU 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

4123.0350001 4582 

EXAMINER 

NIKMANESH, SEAHVOSH J 

ART UNIT PAPER NUMBER 

2812 

DA TE MAILED: 07/01/2020 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
16/126,919 
Examiner 
SEAHVOSH J NIKMANESH 

Applicant(s) 
LIU et al. 
Art Unit 
2812 I AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to 4/2/2020. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are 1-6. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 5. 0 Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. 0 Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. __ . 

/Seahvosh Nikmanesh/ 
Primary Examiner, Art Unit 2812 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200622 

Micron Ex. 1002, p. 862 
Micron v. YMTC 
IPR2024-00790



Application/Control Number: 16/126,919 
Art Unit: 2812 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

1. This is in response to the remarks dated 4/2/2020. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or additions 

be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure 

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee. 

The application has been amended as follows: 

a. Cancel claims 7-20. 

Allowable Subject Matter 

2. Claims 1-6 are allowed. 

3. The following is an examiner's statement of reasons for allowance: 

a. Regarding claim 1, the prior art of the record does not anticipate or make obvious the 

applicant's semiconductor device including all the limitations as follows: 

& SU{!:,\K>!ting 11i!!ar ~.,fcmi\ng thrrn.Jgh ,it k,i:-;l -cmt~ d'th(; ri:mhipk•stm.:k ~1&irc&sc stm(:rure 

imd fot:c fi!lmg stn.:tWri:l, \~'!rnrnin !he si.ipp,)ti:iti? piH«r ,:Hmt,ri:-;t:,, <1/igncd ~i>kw~~g ~,itfa~'.,.:,:-;_ 
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Application/Control Number: 16/126,919 
Art Unit: 2812 

Additionally the remarks dated 4/2/2020 highlight the difference between the instant 

application and the previous rejection. i.e. 

Page 3 

Any comments considered necessary by applicant must be submitted no later than the payment 

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 

submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to SEAHVOSH J NIKMANESH whose telephone number is (571)270-1805. The 

examiner can normally be reached on M-F IFP. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the US PTO Automated Interview Request (AIR) at http:/ /www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Charles Garber can be reached on 5712722194. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 
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Application/Control Number: 16/126,919 
Art Unit: 2812 

Page 4 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a US PTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/Seahvosh Nikmanesh/ 
Primary Examiner, Art Unit 2812 

Micron Ex. 1002, p. 865 
Micron v. YMTC 
IPR2024-00790



Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 
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H01 L23/53295 

CPC Combination Sets - Searched* 

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

Index of Claims 16/126,919 LIU et al. 

Examiner Art Unit 

SEAHVOSH J NIKMANESH 2812 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted I Interference 0 Objected 

CLAIMS 

~ Claims renumbered in the same order as presented by applicant D CPA D T.D. 0 R.1.47 

CLAIM DATE 
Final Original 01/02/2020 06/22/2020 

1 ✓ = 
2 ✓ = 
3 ✓ = 
4 ✓ = 
5 ✓ = 
6 ✓ = 
7 N -
8 N -
9 N -
10 N -
11 N -
12 N -
13 N -
14 N -
15 N -
16 N -
17 N -
18 N -
19 N -
20 N -
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Primary Examiner, Art Unit 2812 
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U.S. Patent and Trademark Office 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H01L27/11582 

H01 L21/033 

H01 L21/308 

H01 L23/532 

H01L27/1157 

H01L27/11573 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 
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CLASS 

NONE 

(Assistant Examiner) 
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Primary Examiner, Art Unit 2812 
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Art Unit 

2812 

11582 

033 

308 

532 

1157 

11573 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

Total Claims Allowed: 
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Issue Classification 
Application/Control No. 

16/126,919 

Examiner 

SEAHVOSH J NIKMANESH 

Applicant(s)/Patent Under Reexamination 

LIU et al. 

Art Unit 

2812 

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

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 
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Total Claims Allowed: 
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O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2812 

(Primary Examiner) (Date) 1 12 
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DONALDJ.FEATHERSTONE 
DIRECTOR 

(202) 772-8629 
DONF@STERNEKESSLER.COM 

September 30, 2020 

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

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

Confirmation No. 4582 
Mail Stop Issue Fee 

Re: Allowed U.S. Utility Patent Application 
Appl. No. 16/126,919; Filed: September 10, 2018 
For: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE 

AND FABRICATION METHOD THEREOF 
Inventors: LIU et al. 
Our Ref: 4123.0350001 

Commissioner: 

In response to the Notice of Allowance and Fee(s) Due dated July 1, 2020, the following 
documents are transmitted for appropriate action by the U.S. Patent and Trademark Office: 

1. Online Credit Card Payment Authorization for $1,000.00 to cover: 

$1,000.00 - Issue Fee; 

2. Comments on Statement of Reasons for Allowance; and 

3. Issue Fee Transmittal (Form PTOL-85). 

The above-listed documents are filed electronically via EFS-Web. 

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

DJF/W-S/mm 
Enclosures 
15475252 l.docx 

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

Inventor: LIU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,919 

Confirmation No.: 4582 

Art Unit: 2812 

Examiner: NIKMANESH, Seahvosh J. 

Filing Date: September 10, 2018 Atty. Docket: 4123.0350001 

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND 
FABRICATION METHOD THEREOF 

Comments on Statement of Reasons for Allowance 

Commissioner for Patents 
PO Box 1450 

Mail Stop: Issue Fee 

Alexandria, VA 22313-1450 

Commissioner: 

Applicant thanks the Examiner for indicating the allowability of claims 1-6 in the Notice of 

Allowance dated July 1, 2020. 

Comments on Statement o{Reasons for Allowance 

Applicant notes the Examiner's Statement of Reasons for Allowance presented on pages 2-3 

of the Notice of Allowance. Applicant reserves the right to demonstrate claims 1-6 are allowable 

over the art made of record for further reasons related to any of their recited features. Applicant 

further contends that reservation of this right does not give rise to any implication regarding 

whether the Applicant agrees with or acquiesces in the reasoning provided by the Examiner. 

Date: 9/30/2020 
----------

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

Respectfully submitted, 

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

/Donald J. Featherstone/ 

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

15618384.1 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS--Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box l 450 
Alexandria, Virginia 22313-1450 

By fax, send to: (57 l )-273-2885 

JNSTRlJCTlONS: This form should be used for transmitting the ISSUE FEE and PlJBLJCA TIONFEE (if required). Blocks l through 5 should be completed where appropriate. AH 
further correspondence including the Patent, advance orders. and notification of rnaintenance fees will be mailed to the current correspondence address as indicated unless coITected 
below or directed otherwise in Block l, by (a) specifying a new coffespondence address; andior (b) indicating a separate '1FEE ADDRESS'' for maintenance fee notifkations. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use B!ock l for any change of address) 

261 ! l 7590 07/0 li2020 

J'\Jote: A certificate of rrrn.iJh1g can only be used for dcnnestic n1aHings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additjonaJ paper, such as an assignn1ent or formaJ drawing, n1ust 
have its own certjficate of n1aHing or transn1issfr;n 

Certificate of Mailing or Transmission 

STERNE, KESSLER, GOLDSTEIN & FOX P.LLC. 
l lO0 NEW YORK A VENUE, N.W. 

1 hereby certify that this Fee(s) Transmittal is being deposhed with the United 
States Postal Service with sufficient postage for first clas.s mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the lJSPTO via EFS-Web or by facsimile lo (:571) 273-}.885. on the da.te below. W ASHlNGTON, DC 20005 

(J'yped. or pnnted. narm:) 

(Slgna.ttffe) 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

16/126,919 09/l 0/2018 JunLJU 4123.0350001 4582 

TITLE OF INVENTION: MULTIPLE-STACK THREE-DJ?vrENSIONAL MEMORY DEVICE AND FABRICATION METHOD THEREOl' 

APPLN.TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER AJUUNJT 

NIKMANESH. SEAHVOSH J 2812 

l. Change of correspondence address or indication of '"Fee Address" (37 
CFR J.3631. 

~:J Change of co1Tespondence address ( or Change of Correspondence 
Address fonn_ PTO/SB/L!2) attached< 

[.J "Pee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 SO.GO 

CLASS-SUBCLASS 

257-324000 

2. For printing on the patent front page, list 
( l) The names of up to 3 registered patent attorney, 
or agents OR. alternatively. 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the narr1es of up to 
'.2 registered patent attorneys or agents. If no narne is 
listed, no name will be printed. 

2 

$1000 10/01/2020 

Sterne, Kessler, Goldstein 
& Fox P.L.L.C. 

3 _______________ _ 

J. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appem on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation. as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a snbstilute for filing an assignment. 

(A) NAME OF ASSIGNEE 

Yangtze Memory Technologies Co., Ltd. 

(B) RESIDENCE· (CITY and STATE OR COUNTRY) 

Wuhan, Hubei, CHINA 

Please check the appropriate as.signee category or categories (wilJ not be pdnted on the patent) : [] lndjvidual l&J Co1porath_1n or orher pdvate group enthy [] Government 

4a. Fees submitted: IXIIs.sue Fee [.JPublication Fee (if required) □Advance Order - # of Copies __________ _ 

4h. Jv1ethod of Payment: ( Please first reapply any previously paid fee shown above) 

~ Electronic Payment via EFS-Web O Enclosed check [) Non-electronic payment by credit card (Attach form PTO-2038) 

~ The Director is hereby authorized lo charge the required fee(,). any deficiency, or credit any overpayment to Deposit Account No. 19-0036 __ 

:5. Clurng~ in Entity Status (from status indicated above) 

[] Appljcant certifyjng n1icro entity status, See 37 CFR ] .~!9 

0 Applicant asserting small entity status. See 37 CFR l.27 

l.J Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status lsee forms PTO/SB/15A and 15B), issue 
fee payment in the mkro entity amount wilJ not be accepted at the risk of appJication abandonn1ent. 
NOTE: If the appHcation was previously under 1nicro en thy status, checking this box V/ill be taken 
lo be a notification of loss of entitlement lo micro en lily status. 
NOTE:. Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accorda,.'1ce with 37 CFR 1.31 and 1.33. See 37 CFR l.4 for signature requirements and certifications. 

Authorized Signature ___ I_D_o_n_a_ld_J_. _F_e_a_t_h_e_r_s_to_n_e_/ ___ _ 

Typed or primed name Donald J. Featherstone 

PTOL-85 Part B (08-181 Approved for use through OJ /3 li2020 
Page 2 of 3 

0MB 0651-0033 

Dale _9_/_3_0/_2_0_2_0 ________ _ 

Registration No. _3_3~,~8_7_6 _____________ _ 

0 .S. Patent and Trademark Office: U.S. DEPARTMENT OF COMJ'vlERCE 

Micron Ex. 1002, p. 879 
Micron v. YMTC 
IPR2024-00790



Electronic Patent Application Fee Transmittal 

Application Number: 16126919 

Filing Date: 10-Sep-2018 

Title of Invention: 
MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION 

METHOD THEREOF 

First Named Inventor/Applicant Name: Jun LIU 

Filer: Donald J. Featherstone/Michael Monteiro 

Attorney Docket Number: 4123.0350001 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 40721779 

Application Number: 16126919 

International Application Number: 

Confirmation Number: 4582 

Title of Invention: 
MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION 
METHOD THEREOF 

First Named Inventor/Applicant Name: Jun LIU 

Customer Number: 26111 

Filer: Donald J. Featherstone/Michael Monteiro 

Filer Authorized By: Donald J. Featherstone 

Attorney Docket Number: 4123.0350001 

Receipt Date: 30-SEP-2020 

Filing Date: 10-SEP-2018 

Time Stamp: 17:32:54 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number E20209TH33553663 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

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

2014588 

1 
2020-09-30-lssue-Fee-

Bundle-4123-0350001.PDF 
yes 3 

6400d2bfb64764978f218e07163c24f4fe33 
4b43 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Miscellaneous Incoming Letter 1 1 

Post Allowance Communication - Incoming 2 2 

Issue Fee Payment (PTO-85B) 3 3 

Warnings: 

Information: 

30439 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
b 1 e 773 b097acdfb9ecd 02b 7908b 7 4 5 0372c 

820f2 

Warnings: 

Information: 

Total Files Size (in bytes) 2045027 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

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

APPLICATION NO. ISSUE DATE 

16/126,919 11/10/2020 

26111 7590 10/21/2020 

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

PATENT NO. 

10833097 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

4123.0350001 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

4582 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Jun LIU, Wuhan, CHINA; 
Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA 
Zongliang Huo, Wuhan, CHINA; 
Li Hong Xiao, Wuhan, CHINA; 
Zhenyu Lu, Wuhan, CHINA; 
Qian Tao, Wuhan, CHINA; 
Yushi Hu, Wuhan, CHINA; 
Sizhe Li, Wuhan, CHINA; 
Zhao Hui Tang, Wuhan, CHINA; 
Yu Ting Zhou, Wuhan, CHINA; 
Zhaosong Li, Wuhan, CHINA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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Doc Code: QPIDSREQ 
Document Description: Quick Path Information Disclosure Statement 

PTO/SB/09 (09-18) 

CERTIFICATION AND REQUEST FOR CONSIDERATION OF AN INFORMATION DISCLOSURE 
STATEMENT FILED AFTER PAYMENT OF THE ISSUE FEE UNDER THE QPIDS PROGRAM 

Non-.Provisional Application Number: Filing Date: 

16/126,919 September 10, 2018 
Firsi Named Inventor: Title of Invention: 

Jun LIU 
THE UNDERSIGNED HEREBY CERTIFIES AND REQUESTS THE FOLLOWING FOR THE ABOVE­
IDENTIFIED APPLICATION. 

1. Consideration is requested of the information disclosure statement (IDS) submttted herewith, which is 
being filed after payment of the issue fee. 

2. Check the box next to the appropriate selection: 

[Z]Each item of information contained in the IDS was first cited in any communication from a foreign 
patent office in a counterpart foreign application not more than three months prior to the filing of the IDS. 
See 37 CFR 1.97(e)(1). 

OR 
0No item of information contained in the IDS was cited in a communication from a foreign patent office 
in a counterpart foreign application, and, to the knowledge of the person signing the certification after 
making reasonable inquiry, no item of information contained in the IDS was known to any individual 
designated in 37 CFR 1.56(c) more than three months prior to the filing of the IDS. See 37 CFR 
1.97(e)(2). 

OR 
Osee attached certification statement in compliance with 37 CFR 1.97(e). 

3. Please charge the IDS fee set forth in 37 CFR 1.17(p) to Deposit Account No. _1_9_-0_0_3_6 _____ _ 

4. A Petition to Withdraw from Issue After Payment of the Issue Fee (37 CFR 1.313(c)(2)), including the 
petition fee set forth in 37 CFR 1.17(h), is submitted herewith as a Web-based ePetition. 
WARNING: Do not submit the petition as a follow-on paper via EFS-Web. Submit the petition as a Web­
based ePetition by signing on to EFS-Web as a registered user, selecting the radio button next to 
"Existing application/patent," and then selecting the radio button next to "ePemon (for automatic 
processing and immediate grant, if all petitions requirements are met)." Failure to use the Web-based 
ePetition interface will result in automatic entry of the RCE. 

5. A request for continued examination (RCE) under 37 CFR 1.114 and the RCE fee under 37 CFR 1.17(e) 
are submitted herewith. 

6. The RCE will be treated as a "conditional" RCE. In the e1vent the examiner determines that any item of 
information contained in the IDS necessitates the reopening of prosecution in the application, the 
undersigned understands that (i) the RCE will be processed and treated as an RCE under 37 CFR 1.114 
and therefore (ii) the IDS fee under 37 CFR 1.17(p) will be returned in accordance with 
37 CFR 1.97(b)(4). In the e1vent that no item of information in the IDS necessitates reopening prosecution, 
the undersigned understands that the RCE will not be processed and the RCE fee under 37 CFR 1.17(e) 
will be returned. 

7. This certification and request is being filed as a Web-based ePetition and is not accompanied by an 
amendment to the application. Inclusion of an amendment will result in automatic entry of the RCE. 

Signature /Wenchong Shu/ Daie 11/2/2020 
Practitioner 

~~;;;~Typed) Wenchong Shu Regisirntion Number 73999 
(if applicable) 

Note: Signatures of a!i tile inventors or assignees of record of the entire interest ortheirrepresentative(s) am required in accordance with 
37 CFR 1.33 and 11.18. Please see 37 CFR 1.4(ci) for the form of the signature. If necessary subrrit rrvltip!e fonrs for rrom than one 
signature, see below.· 

0 "Total of-~--- fo1TI1sare submitted. 

ff you need assistance in corrp/eting the farr, ca!i 1-800-PTO-9199 and se/ectop/icn 2. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: LIU et al. 

Applicant: Yangtze Memory Technologies 
Co., Ltd. 

Application No.: 16/126,919 

Filing Date: September 10, 2018 

Confirmation No.: 4582 

Art Unit: 2812 

Examiner: NIKMANESH, Seahvosh J. 

Atty. Docket: 4123.0350001 

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND 
FABRICATION METHOD THEREOF 

Second Supplemental Information Disclosure Statement 

Mail Stop 313(c) 
Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b equivalent 

are documents that may be considered material to the patentability of this application as defined in 

37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97 

and 1.98. 

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

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

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

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

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

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

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

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

The required fee is provided through authorization to deduct the amount of $260.00 from 

deposit account No. 19-0036 in payment of the fee under 37 C.F.R. § l. l 7(p). I hereby certify that 

each item of information contained in this Information Disclosure Statement was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than three 

months prior to the filing of this Information Disclosure Statement. 37 C.F.R. § l.97(e)(l). 

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

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

Document FPl (CN 107579069 A) appears to describe a "three-dimensional flash memory 

and manufacture method thereof," as noted in the attached English-language translation of 

the abstract. 

Document NPLl (Official Action for Chinese Application 202010428927.0) shows an 

Official Action for Chinese Application 202010428927.0), which is a counterpart 

application to the instant U.S. Patent Application (U.S. Appln. No. 16/126,919). 

Copies of documents FPl and NPLl are submitted. 

Atty. Dkt. No. 4123.0350001 
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It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS 

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

been considered. 

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

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

Date: November 2, 2020 

1100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371-2600 
15801553 l.docx 

15801845.1 

Respectfully submitted, 

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

/W enchong Shu/ 

W enchong Shu 
Agent for Applicant 
Registration No. 73,999 
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This collection of information is required by 37 CFR 1.97 and 1 .98. The information is required to obtain or retain a benefit by the public which is to rne (and by tile 
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on the amount of time you require to complete this forrn and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, P.O. Box "1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Espacenet - Bibliographic data 

Espacenet 

Three-dimensional flash memory and mam.1facturn method thereof 

lnventor(s): ZHAO XIANGHUI; HU JUN; ZENG ZUIXIN; ZHANG SHI; CHEN 
BAOYOU ±. (~t¥W~, ; m~. ; ~~iJr, ; ~i~, ; ~*1~&) 

Page 1 of I 

Applicant(s): YANGTZE MEMORY TECH CO LTD±. (~Jiff1it'f41Ji~~L~Jl~1PL} 
p'_J) 

Classification: - international:H01L27/11524; H01L27/11551; H01L2711157; 
H01 L27 /11578 

- cooperative: 
Application 
number: 

CN201710771657 20170831 

Priority number CN201710771657 20170831 
(s): 

Also published CN107579069 (B) 
as: 

Abstract of CN107579069 (A) 

Global Dossier 

The application provides a three-dimensional flash memory and a manufacture method 
thereof The manufacture method includes: providing a semiconductor substrate to 
form a mask, wherein U1e position and size of the mask are the same as those of a 
mask to form a pattern on a first film layer; performing first etching under etching depth 
of M*a, wherein M>/=INT(N)+i; trimming and reducing the edge ofthe mask by single 
step width; performing second etching under etching depth a; repeating the two steps 
above until the first film layer is etched. The manufacture method of the invention has 
the advantage that by changing an etching sequence in pattern manufacture process 
for the steps and first film layer, the first film layer of greater thickness at the bottom 
and a second film layer of less thickness forming the steps can be formed via the same 
mask, the consumption of the mask in the etching process of the second film layer is 
decreased, and the manufacture cost of the three-dimensionalflash memory is reduced. 
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[0020J 1:1t:iztttl!, JiJrJ£1t fl£jgli1t fl£ 0 

[ 0021 J *'it~ if-r¾1:f¾- frfi - ti IAJ ff , * ffl _t ID 1:f: ~ - :rmJifrJ£ l¥J - £i lAJ ff t1J 111=: 1J1t tLl ft% 
fvG; 
[ 0022] JifrJ£ - £l IAJ ff§ t!S }t fl£ to {fr T JifrJ£ }t [1£_t 131 $~'El ~r fil ; 
[ 0023 J $ '1' '6' pfr FA 'EL t!S {v T 1t fl£* ID s<r~ - HJfil 00 ~ to 1ir T Jifr J£ffi - HJfil 00 ~ ff ~ Jifr 
J£ttfl£1J~~~~-1¥J$~'E3'~fflfil: 
[0024J JiJrJ£ffi-HJfil00~1¥J W&::kr-filJifrJ£'E3'pfr-HJfill¥J W& o 
[0025] 1:ft:iztttl!, JiJrJ£:tt fl£nlitt fl£, JifrJ£ 'E3' pfr filfiltrS3ili:JifrJ£:tt fl£1¥JSiNfil WG$ a~lifiliO 
~ ~ JifrJ£ tt fl£ l¥J. 1-tfil 0 

[0026] t?>. EB _t.J£1¥Jtt::f:1J~PJ ~o, *it~ -r¾~l¥J-=.ti lAJ Zf t1J1t1J1t, ;iBH:tr&~ 'E3' pfr-iOffi 
-fflfil_tOO~~~tt~*l¥1~~~~,~ffiJ~~-rIDl¥JR&~Rl¥Jffi-fflfil~%tvG'E3'~ 
1¥JRtt~M1¥Jffi=fflfil~'ii$*ffl~-*~•~mm,ffl~r~~tt**•rID1¥JRtt~w 
1¥Jffi-fflFAl¥J~~~~-~*ffl-*~ffl~ffiJ§,~~7ffi=fflfil~~tt~*l¥1~ffl~l¥J 
1tffl, nt W~1~ T - ti IAJ Zf tLl1t tvG* o 
[0021J *'it~ -r¾~ 131 - ti IAJ ff ~14, * ffl _t.J£ 1J1t tLl1t % lvZ, fr tLl ftttti * , l'fg 'ii$~~ -
'i""~HJtN.1¥Jftffl ,~r ;r:w §, l'fg'ii$~1~ -£llAJffl¥JtLl1ttvG*o 

1311 IE i5i a}=] 

[ 002s J jg 7 £ 1~ f!:l:ill m ~ * 'it ~ ~ J1ffi 1Ytl WGfYil. ~ tt 7ft * l¥J tt 7ft 1f ~ , r ID~~ Ai~ J1ffi 1Ytl WG :EYil. 
~tt::f:fflJ£*~g~~ffll¥JfflOO~M-~*ffl,Brffi~filttl!,rIDfflJ£*1¥1fflOO&&~* 
'it~ l¥J ~ J1ffi 1Ytl , xi r *@i ~ ff Jffi tt::f: A in *i* , fr :;f ft t±:l BU il~d~ :;;- i}J l¥J filJ ti r , if PJ Ll t!tl1~ 
-t¾~ l¥J rft 00 :FH~ Afta 1¥1 rft 00 o 
[0029] 00 ljg:EJJl~tt::f:* 3D NANDtLlfttt:fi* 81 'E3'Pfr-%tvGtt:fi~~00; 
[0030J 00 2jg*'it ~ ~l1ffi 1Ytl=r¾1:f¾B1-frfi - ti IAJ ?f tLl1t1J1t1JrU¥OO; 
[0031] 003A-00 3H*'it~~l1ffi1Jtl-t~{,~1¥]-frp ti !Alff ITT 'El pfr%tvGtt:fi~~00; 
[0032J 004jg*'iz~~l1ffi1YM¾f:f¾1¥J-frfi-ti1AJ?f1¥J~:MJ~~oo; 
[oo33J oosjg*'izaJl ~l1ffivM¾1:f¾l¥J JjJ-frfi- tt1AJff1¥J~:MJ~~oo; 
[ 0034 J 00 6 jg* 'it~~ J1ffi 1JM~1:f¾ 1¥1 JjJ-frp - ti IAJ +!-nrfr ffi-~Lltis1 ~HJt& firm~~ 00 o 

~ 17-l_c~~Afff iJA 
[0035] IE!zoff ~ tt::f:W5t JifrJ£, :EYl~tt** 3D Nk'-JD~1tf:1¥Jttlf'lc:tt:fi * ~~ $lx~HJto 
$ {J( ~Llti l¥J ~ JJJ , fr 'El ~r % fvG tt:fi * , ~~tu ft$~~ Hl ~ , nt ff :;;r-~ HJ~ 1¥1 ~Ll ti , JA ffiJ m 
m~HJ1N.1¥1m*~r,§J 0 

[ 0036 J 'it ~ A 'it:EJJl t±:\ :EYil. _tJ£fYil. Jffe- s<J ~ !El~ , % fvG 'El pfr-1¥] HJ filE t!S 1'if % fvG 'El ~r HJfil to fir T 
ft%fvG'E3'~-~-r1fl¥Jffi-ffl~,EBTffi-fflfill¥JR&~ttrALITTft%fvG'E3'~1¥Jfflfil 
wtt:;;r-~, fr~Llti• rIDl¥Jffi-HJ~S1, x l'fg •. 3i*ffl-5f~HJtN., JA ffiJmm~HJtN.1¥1~~ 
~$, m*~r,§J 0 

[0037] Jl1*:l:ill, m~ fil 00 lJifr~, 'HJ:-~1'if%fvG 'E3' pfr HJ~filtrSffi--f-tfilOlalOffi-~f-t 
li~Olb,ffi-HJfilfiltrSffi=-f-tfil02aioffi=~ftli~02b,A*ffi-HJ~B<JR&t§!v1r1'if 
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% ~ 'E3' pfr Him ITT Jl1 &W o f=E 'E3' pfr % PX ;i1J¥ q:r , fil trS : 
[0038] %PXffi-N:HjHftPR01, J=iftJ£ffi-N:HJ1RPR01 ITTA/J\5fQ{V:Ji£J~t~ffi-Hlm*OOITT 
'E3' pfr m 1~ % PX 'E3' pf)' ITT %iic 1;: /j \ 5fQ {v Ji ffl ~ ; 
[0039] tLlti-,t-ffi-~ 11.mo1atQffi-ffl,{,tutmo1ba<J J!J&, %PX'E3' pfi'Sl' ; 
[0040] 11~!fJiJrj£ffi-t<tHJt&PROl, 1i1iffi-:rt!ltftPROl~ /j\-'1'-'El pfi'fm~ITT M&; 
[ 0041 J {I} tLlti - ,t-ffi - ~ 11.mo 1 a5fQ ffi - ffl.1t utm o 1 b a<J J!J It , ziw ITT 'E3' pfr s 1' 1itLlti % 
PX'B'Pil'Sl, ~sttLlii%PX'B'Pil'S2' ; 
[ 0042] ]I! 11[ 1~~ 5fQ tLlii ITT :tv ]Jf , *4 p)Tj£ 1~ % PX 'El pf)' HJ m :l:)J tu ii¾ PX , % PX$ ,t-JIJ It ;t§ ~ 
ITT 'E3' pfr (S 1 , S25fQS3) o 
[0043] {§ §~Llti~- rffiITTffi-Hlmst, EB rffi-HlmITT W&£J 'El'Pil'ITT W&~~, ~~ 
~{t ffl ffi -ttUJt&PRO 1:itHT tLlii, tLliiffi - Him J!1 It ITT~ st , ¾ i~ B ?S:i:% PX ITT 'E3' pfr fil;i1Hr 
tLlii, EB rtLlti;;t§xtr'E3'Pfr J!J&rm § tt$ ,JAW ~~'E3'pfrffi m ,1t1i'E3'Pfr%PX:iit¥~9&o 
Jg7;i&¥~_t;l£fJ:iJ~F±, ,R i'i~·~i*ffl-5k:rt!ltft*tLlti•rffiITTffi-Hlm, ?ZQOO 1 q:r Ji)T 

~, *fflffi=ttHltftPR02J}EfilEBfs:i:%PXITT 'E3'pfr (Sl ,S2,S3) J§, W:itt1rtLlii, %fiiZ•tt~;t;i;J, 
filtrSSl ,S2,S35fQS41J!1'1'-'E3'PJf o 
[0044] IE] Jlt, ffi - Elm ITT tLlti £J ~ _t ITT El pf)' Him ITT tLlii:iit¥ X i'i~ :fr:rf , *ffl rJ3 '1'-N:Hl1R 
:ittff 7J\. JJIJ tLlii, EB T N:Hlt& 11 ffl tt $ , :@~ I Z:PX*tt r%J 0 

[0045J ~r !It, *1t ~ tt~-frfi - ti IAJ ff- *Ht::ry}!, filtrS: 
[0046] A: j~~~ ~ f:ttt JI£ , Ji)rj£ ~ ~ 1**1 JI£ fil trSt1 JI£' {v T Jijyj£ t1 JI£ _t ITT ffi - HJ mtQ 1:v: 
-=rmJ£m-•m~~mJ£ttJt£*OOITT$'1'-ffi=•m,~q:r,$,t-mJ£m=•mwttffl~Jg 
a, Jijyj£ffi-HJmITT J!JNJgb, ~q:r, b= N X a ,N> 1; 
[0047J B: %PXN:Hltft, Jift3£1itHlt&1:v:Ji5fQp;:/J\£J JiftJ£ffi-Htm1~%~00~8<J1itHlt&ITT 1ft 
j[5fQj;:/J\;t§~; 
[0048] C: :ittffffi-tLlii, tLlii'l~&JgM X a, M~ INT (N) + 1, ~ q:r, INT (x) Jgl[X~ Pif ij:, rn~ 
,m:tt~ij:xITT.Alfij:; 
[0049J D: i~ JiJr3£1itHltftITT:ill~$(11~1f~/J\-,t-J=ift3£'E3' pfrITT '00:N; 
[0050] E: :ittff ffi=tLlii, tLlii~N:;/ga; 
[0051] ]1!1[tp1JJD5fQffe1JJE, 1[~JiftJ£ffi-Hlm1itLlti¾ o 
[0052] *1t~ t~~B<J -tiJAJ ff-*Llft:tni, Jffi:iir&~'E3'pfl'5fQffi-Hlm _too~*Ll1t:iit¥ q:t ITT 
tLlii)lfmff , j). mi 1tfi • r 00 ITT J!J Nt1.J!J ITT ffi-Hlm£J % ~ 'E3' pfr ITT J!J Ntt ff ITT ffi =Elm i'i~ ~ 
*ffl~-**•1&%fiiZ,ffl~r~~tt*q:r•T®ITTWNttWITTffi-•mITT~~~~·~ 
*ffl-*1it.t&mf§,~~Tffi=•m~~:ii~q:rITT:rt•1&ITT~ffl,:ittmf~*T-$~ff-
*H1!=:PX* 0 

[oo53J rffii~£air*1t~ ~tw:wu i::p ITT Pit oo, xt*1t~ ~JJffiwuq:r ITTtt*::o~:ittfff~~--¾ 
~Jll!ffl 3£, ~Pt, J=iJrti'a 3£ITT ~ Mfi wu 13. 1x~* 1t ~ -$:fr~ 1W: wu , mf ~~~$ITT ~tw: wu o ~ r 
*1t~q:rITT~tffi!:~,*~~*Jffitt*A~f=E&~~lli~:@tt~~iwmrM~fflITTM~~~ 
~tw:wu,i~~r*1t~15iHPITTm~ 0 

[0054J -rn~ Yt!.002, 002Jg*1t~ ~JJffiwH~f~ITT-frfi- ti IAJf¥*Llft::01!ITT1JiU¥~~ 00, JiJr 
3£ ti IAJ ff *Ll ft ::01!fil trS : 
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[0055] SlOl: :f'Jl!::1~¥-B'~itJt£, pfr3£¥-B'1*it Jt£fil1r§it Jt£, 1:trr Jifr~it }t£_t1¥Jffi-Hlfil:f0 
{tr r fofr3£ffi - Hl~ ~ ~ fofr~ it Fi£~ 001¥1 $ 'i'-ffi =Hlfil, * 9=1 , $ ,t-fofr3£ffi =Hlfil PJ &t§ ~ 
jga, pfr3£ffi - Hlfill¥1 W I!Jtjgb, * q:t , b = N X a, N> 1: 

[ 0056] * ~ 7M 'Wtl q:t ::f p~ JE it Fi£ ITT A ~i'J mi , pJ m ITT , it Fi£ pJ Ll jg tEUt Fi£ 0 ~ ~ m f!lj a{]¾ , 
,:;,is:~JM~9=1::f~km3£¥-B'~tt!t£_tITTffi=fflfilITTfil~,PT~l¥J,,:;,is:~JM~q:tITT¥~~tt 
Fi£ jg :E~ ~ ITT 3 2 fil 3D NAND , tt,:;$: 1t l!li *1th~ 11lli 1Jtl q:t jf PJ Ll ¾*1th~ ~5( 13{] 3 D N AND , ,:;,is:~ 7M 1Jtl 
q, x1 .ut ::f {~1 r~ JE o 
[0057J wr ~iJl SA ITT¾, ,:;,is:~JM'Wtl q:t ¥-B'1*it Jt£)(ffil1r§1:trr $ fil ffi=Hl~ T:1JITT ffi- Hl 
fil , ffi - Hlfil ITT PJ & --'=J ff 3m ITT 'El rfr Hl ~ C ep ffi = Hlfil) PJ It ::f ;t§ ~ , ;t§ !fl r 9=1 faJ ITT ff 3m 'El rfr 
Hl~ITTW&~Wo 
[ 0058 J fr% PX 'El pfr .ctfi q:t , :E~ ~tt * q:t :® ~ wf ~ nHr 9lJC1ittHl, ,:;,is:~ 7M 'Wtl q:t t}lH~ 13{] MH~J 
Yf tLlf1=:1J1tep jg£f:E,m~tt*q:t 8tS:tLlf1=:jcPXIDJNJC1ittHl:f0~Llt:l!ITT£11ili_t%PXITT, E51.rft, ,:;,is: 
~JJ'ffi: 'Wtl q:t pfr~ITT ¥-B'1*tt [i£jg 8 tS:5tPXIDT7lJC1i!tHl, ~tt~Llt:l!J§ITT ¥-B'1*it Fi£, :tm 00 3AJifr 
~ , 'EL t!S it Fi£ 31 , 1:tr Tit }t£_t 13{] ffi - Hlfil3 2 f0 *nHrt:l!~Ll % PX 'El pfr ITT$ FA ffi =HlFA 3 32 Ll ,& 

8 tS:t:i: .ctmI 7lX1i!tHltt fi~Llt:1!% PX 'El rfr ITT$ 'i'-ffi =Hlfil 331 , ,:;,is: ~JM 'Wtl 9=1 ¥ ~1*it Jt£)(f PJ Ll 
fil trS 1:tr r ~ _t 00 ITT ffi - Hlfil 3 4 , ffi - Hlfil 3 4 ITT PJ It PJ Ll --'=J ffi = Hlfil PJ It ;t§ ~ , ill PJ Ll ::f ;t§ 
~ , * ~ JJffi 'Wtl q, x1 .ut ::f {~1 r~ JE o 
[0059] wf ~iR. l!li ITT~, *~JM'Wtl q:t x1 pfrj£ffi-Hlfiltoffi=HlfilITTi'J~ ::f{~JP~k, PJ mITT, 
~J£ffi-fflfilfilMffi--=ffflfil~ffi=-=ffflFA,mJ£ffi--=ffflfil~rmJ£ffi=-=ffflfil~m~ 
ttJt£~~omJ£ffi=fflfilfilMffi--=ffflfil~ffi~-=ffflfil,m~ffi--=ffflfil~rffi~-=ffflfil 
lJi IPJ H Jt£ITT-11J1tl o rm J1Jr3£ffi--=f HlfiljgSiNfilwt$ a,lifil, Pfr~ffi= -=f Hlfiljg¥t1t.fil o?fr3£ 
ffi--=f HlfiljgSiNfilwt$a,lifil ,pfr~ffi~ -=f Hlfiljg-{tfilo,:;$:~JM1Jtlq:t JiJr3£¥t{tfilPJ ~jg 
=• 1t lifil , ,:;,is:~ OOI 'Wtl 9=1 x1 Jtt ::f f~1r~ k o 
[oo6oJ wr~iJll!li ITT¾, ,:;,is:~JM'fJtlq:t x1 Jifr~ffi-Hlfill¥1 W&:f0JiJr~ffi=HlFA 1¥1 W&::f{~Jr~ 
JE, PJ LlmW~r~3D NANDITT HlfiltLl111=:ffii&j'[o PJ mITT, Jifr3£ffi--=f Hlfils{] J!JI!Jtjg 450A~ffi 

=-=f HlfilITT~I!Jtjg 1300A;fofr~ffi - -=f HlfilITTJ!JI!Jtjg295Atffi ~ -=f Hl~ITT W&79420Ao 

[0061J -rn ~ fil 00 3 Jifr ~,,:;,is:~ J1ffi: 'Wtl 9=1 ffi - Hl fil 3 2 ITT PJ It jg b= ( 450A+l300A) 

= 1750A, ffi=Hlfil, ill ep ff:® 'El rfi' Hlfil (331l0332) ITT PJI!Jtjga= (295A+420A)=715A~ 
ffiff:®'B'PJl'~&.3/gW, *~JM'fJUq:tb=N X a, mePN= 1750/715=2. 4o 
[ 0062] Ll _ti'J mi " HlJ!J ~ ~JJ( t)J jg 7F 'Wtl , x1 * $ -rn 15iH? m tlfil ::f {~yJ~ JE 0 

[ 0063 J S 10 2 : % PX P!tHl tlL Jifr~ Pit Hl t/z 1:trj'[ to A /j \ --'=J pfr ~ m-Hl fil fif % PX 00 ~ IB P!t Hl t/z 
s{J 1:trj'[ lo* /J \ ffl ~ = 

[ooMJ ill ep, ,:;,is:iz 1!1i ~JM'Wtl q, *ffl E1{]1ittHlt!zjg%PX~fi£FA ffi-HlfilITT 00~ Cwt 'El rfi') 8{]1i!t 
Hlt& , * JJ!x.j'i[ 1:trj'i[ ;fo 1': /J\ t)J--'=J ffi-Hl fil1~ % PX 00 ~ wt tif % ~ 'El rfi' ITT 1ittHltR ffl ~ o 
[oo65J ~~t Ll:E,m~ITT 32fil3D NANo, wr ~9lX1i!tHl:fo~ut:1!%~ 'B'rfr jg1JtlnHrmaA, tHxP!t 
Hl ;fo ~Llt:I! ¾% mz- JE 1¥1 'El rfr ~; , ~-lx 1ittHlJ§ , tS: .ct 1~ .!tf 1ittHl tR ITT 1': /J, , * lJC ~Ll t:I!, * ffl 
p,rlt:1JA%PX-fflVi1\.'B'rfi' ,,:;$:~JM1Jtl9=1~:if _t~ttfiltjgss (Stair Step, 'B'rfr), epJ~~tt* 
q:t32fil3D NAND,wf~9lJCSSo 
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[ 0066 J * :tv ½l q:r % m ji!tHJH& , Ji]y~ jiltHlflz ep Jg J,Ul ~ tt71t q:r ss 9 q:r !fl ji!tHJ fR O * g; mfi WLl q:r ~ 
P~JE1iltHl1&1¥1 Jl1$:1-J m1, PT :iztlfl, JiJT~ji!tHl1&nftf-li o 
[ 0061J $ ~ m a}j 1¥1 ~ , Po oo 3AJiJT 7F , JJl ~ s s 91ilt HJH& 3 s s{] :tr tu ~ s s 1 fc m Fo .g. pfr mt~ 1¥1 Ne 
~n~%ml¥1ffi=mfil.g.~~ffi-fflfil'El'~l¥1mN~~offfi'~iJ?.13Jjl¥J~,ffi-mfil.g.~1¥J 
mN~m=mfil'El'~ITTmNPTLlfflfPJ,filPTLl~ffl[PJ,*g;JJffi~q=r&Llffi-mfil'El'~mN 
~ ffi = Hlfil .g. pfr m N ffl fPl , j:)j n w n 17Ll :itt ff iJl. a}j Cf fPl) , rm Hr% AA .g. pfr 1¥1 ffi = Bl fil C ep * ffl 

fJl~1f1!SS8$~iutilfl Hifil) ,t-~n3, !zil.rlt, Po003AJiJTJF, SS91iltHiflz351fl:trttl~SS7 fem 
Fo El pfrjJ1£~1¥1 Ne~ jg4 w O Po 00 6 JiJrJF , 31~% m El pfr !fl ffi =Htfil (!IP* m fJl~7f 1t2SS8$ ~ iu 
ti 1¥1 Bifil) n 5 fil Si , ss 91i!tBI tffi.3 5 lfl :tr flJ!U ~ ss 7 ¾ AA Fo El' f,fr :iJ1 £~ 1¥1 Ne ~ n 5 fil ffi =Htfil El' f,fl' 
!fl m N ~ ffi- Hifil El p)I' m Nz;¥o , fil ep 6W O *g; mfi 17Ll q:r ~ p~ ;E ffi-Hifil El p)I' m N !fl Jl ~J,1( 
{JL * @fl~ tt:71t A ln 0 ~o a{] , ffi- Bl fil El' p)I' ~ & PT Ll ~ ffi = Hifil El' 11/1 m N ;t§ fPJ , ill PT Ll ~ ffl 
[Pl 0 

[0068] S103: :ittffffi-iuti, iutii3R&nM X a ,M? INT (N) + 1, ~ q:r, INT (x) jgt!X~Pl[J,1(, t~ 
~ ,m;ct g; J3(x 1¥1 ~ :k ~ J,1( ; 
[0069] $ ~ iJl. a}j !fl~, EB TI z:J~U fj=: p~ tu, 'fij{jziuti !fl i*Nt:sJ n ffi =Htfil RN !fl ~J,1( 1g , 
!zil.rlt, *g;JJffi{JLl q:riutii*&M? INT (N) + 1 ◊*g;JJffi{JLlq:r, IN~Plr~~t~~,m;ctg;~xlfl~A~ 
J,1( f~ Jg X !fl~~$ 7]\. , 1G 1t I NT (x) 0 ill ep * 'ix l3}j g; mfi WLl q:r !fl IN~ Pl[ J,1( Jg IP] T IN~ , Po I NT 
(2. 4) = 2; INT (3. 9) = 3 o 

[0070] m~ Ji!,3AJiJTJF, *g;JJffi1JLl9='fr%nxjiitBlt&35Si, Bt:£:wLl{t¾nxfilJSS1-SS71flrlfi, 
ji!tBJfJz3 5~ 13SS 1 -SS7 % AA s{] El 11/1$ 7]\., Jtt ff 15Rt? 0 N-. 00 3A pJ Ll ~ te , ~*m fJl ~ tt:71t !fl wLl 
ft 7f 1t2 , JJ!U SS8 fffi' ~ iuti3 fil ~;® El' p)I' Hlfil3 3 2 lfl W & , ss 9 fffi' ~ J'j'l 1i iuti ~ r 7f ffi-Blfil32 
1¥1RN◊ 

[0071] rm*'Jxa}j g;JJffi1JLl:imrlit~1~~1], M? INT (N) + 1 = INT (2. 4) + 1 =3, filePM? 3; *g;:OOi; 
WLl q:r :itt ff ffi- iu ti Si a{] W N ~ d> jg 3 {ir ffi = Bl fil 13{] W & , .rlt Si , 1=E Fo ii pg 11t % nx El' pfr rlfi 
q:r ' 3 Ji]y~ !fl ffi = Blfil iuti¾AA % m El pfj- ITT [Pl Si ' Ff ;E 8 t:;,. ~~ m-Blfil iutifcAA 0 

[0072] $ ~ib?,a}j !fl~, EB -y'fij{jziutilfli*&t:sJnffi=BifilW&ITT ~J3(1fr, §Njg/J,J3(S1, 
~ Fo iut!.k¾ m Si , ~ ~-~ iuti $ 5t it fl£, iu ti it fl£ ITT R &nM-b , lzil .rlt , § Mltx {R~A 1¥1 Si{~ , 
~t:tiut!.k1t fl£ITT RN~$, x11t fl£mm~~-~lfltJnfE o~r.rlt, *g;JJffiiJLlq:r PT :iztlfl ,M= INT 
(N)+L 

[0073] *g;JJffi {JU q=IN= 2. 4, M = 3, lzil.rltm~ Ji!,3B, ifr~11itHlflzITTJll£~iutii*&n3aITT PJ 
&o 
[0074J S104: tif JiJT~PltBltffi.1¥1m£~1@;~~/J,-,t-JiJT~El'Pfi'lfl ~&; 
[0075] m~ Yi!.003CJiJrJF, ~~ji!tBJfJz35ITT:iJ1£~11t~~/J,-,t-.g. pfj-13{] mNw' i)aJ~jiitBJflzITTA 
/j,, Jg Fo ii% mm =Btfil ITT El pfj-f~~~11ili 0 

[ 0016J fffi' ~ iJl. a}j 1¥1 ~ , * g; JJffi 17Ll q:r ~ f,~ JEx1jiitBJ tffi.3 5 lfl mt~:itt 1f {@; ~ ~ /J, ITT Jl 1$ I Z: , 
PT JJt ITT , * m iutim fr iutim pg $ :x-t ji!tHJ flz 35 * ff 1,t ~ ~ /J, o 
[0077] S105: :ittffffi=iuti, iut!.k~Nna; 
[0078] it~ Yi!, 00 3D, x,f jiitBJfJz35 *~ 13 ITT$ 5t:itt ff ffi =iuti, *g; mfi 17Ll q:r * =iuti ITT iu 
t!.ki*&n- fil ffi=BifilITT W&ao.rltai, EB r*g;Mf11JLlq:r fJl~tt:71tsssiutiITT ffi=BlfilfilJ,1( 
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1fLFA, :;,fs:;g;JJili fltl q:t L = 3, rm::zjs:;g;JJili fltl q:tM = 3, '291ft, ep L = M, ]13 ¼ f£tlffi- tut!i!J§, iftzf ~l~ ffi 
-HlFA~ill, t£tl-{j(ffi=tut!kJ§ ,ffi-HlFA32~t-~nitut!kaJ!J& o 
[0079] f_§ 'f/fi ~iJla}j 13,g ~, *J,filff;Jy:* q:issstut!i!ITT ffi=HlFA FAi5l1fLFA, JlL>M, IJlUf£tl­
{}C ffi = tut!k ' # .~ 4? ftill t±:1 ffi - HlFA3213{] * 00 0 ~ l,fil 1f tt* q:t ss 8 tut!k 13{] ffi = HlFA FA Jj( ff L 
FA, JlL<M, IJlU££tlffi-tut!i!J§, ffi-HlFA :ffJt8££1f i'fflJJ\.1NtUt!k, lft1JC££tlffi=tut!k, ffi-Hl 
FAi? W1JC 1&tut!kaPJ & o 
[0080] S1O6: £1[tv1JJS1O45f;□tp-1JlS105, 1L¥JifrJ£ffi-HlFA1&tut!i!jc o 
[0081] it~ moo 3E, ]1!1[tp-]JJS104, i~1i!tHl1ffe.35ITT:ill£~¥}{](11t~mr /J,-,f-Ji)rj£ 'E3' pfrITT 'it 
&W: if~ Yt!.003F, £1[-;!J;~S105, nt1rffi=~ut!k, tut!k1*&na: JA003Fq:t pJJ2J~t±:\, lfta-t, ffi 
-HlFA32:i£i~ff1Ntdt!i!:icPX, 'flfi~~~f]1!1[tp-1JlSlO4i~1i!tHl1ffe.35ITT:ill£~W1JC11t~;m/J,-'l' 
JiJr3£'E3'pfrITTJl&W, it~ Jt!.003G; ~~f £1[-;!J;]JJS105 ,ntffffi=tut!i!, tUt!ili*&7'9a, it~ Jt!.00 
3H: lftst, ffi-HlFA32t:.f£1N5c~tut!i!:icPX, 1Jl0£a* o 
[0082J ::zjs:;g;JJili1Jtl q:i, L = 3, '291ft, ttffi- tut!i!jcJ7XJ§, :tA1r T 31JCW 1Jts 1O4:¥□ ti5-~s 105, * 
l,filff;Jy:* q:tSS8'f/fi ~tut!i!LFAffi=HlFA, IJlUntffffi-tut!i!J§, tAff Ujctp-~S1O45f□ -;!J;]JfS 105ep 
PTi~ffi-HlFAtUt!i!jc~o 
[ 0083] :;$: R a}j ;g; J1fu vtl t~'l:f¾ ITT 3D NAND*Llft 73¥! , :®ti r& ~tut!i!Mti q:t tu i!k ITT PJ & , (Jg 1iJ§;g; 
m*ffl~%PXffi-ffiFA'E3'~ITTjifffl~~a-t;g;m~PJITTffi-ffiFAITT'E3'~~~12J&~TAL 
ITT $'l"'~J!JITT ffi=HlFAITT 'E3'pfr*Ll1t, j)._ rm:iMjr.ftfflffi=HlFA'E3' pfr*HtITT1i!tHltft, ep ;t§x1r 
l,fil ff tt* q:t ITT *Ht :1Jtt , (Jg •~&--t-1i!tHl~ ITT ft m , IA rm~ f~ T 3D NAND ITT *Llft PX* 0 

[0084J ::2is:Ra}j ;g;JJili1Jtlkft~1:f¾-:f!fi tl lAJ ff, *fflL;g;JJili1Jtl q:i JiJr3£sq - tl lAJ ff *Llft:1Jl!*Ll 
ft% PX : im 00 4 Jifr ~ , Jifr ;i£ - tl IAJ ff 'ELtrS it Ji£ 41 ;f;□ f* Tit Ji£ LITT $ '1'- 'E3' Pir FA : $ '1'- 'E3' pfr FA fil 
trSfir Tit n£* 00 ITT m-HlFA 00 ~42;f;□ fir Tm-HlFA 00 ~42 ~~it ~41 )J IPJ * {}C ~it ITT$ 
'1'-'E3' pfr HlFA43: ffi-HlFAOO ~42ITT PJ &:i:)Jjcf-FA 'E3' pfr HlFA43ITT J!J& o 
[0085J ::zjs:;g;J1ffi 1Ytl q:i ~p~JEJiJTJ£it ~ITT i-J mJ, 12J& 'E3' pfr FAITT;fJ mt o PT :m;sq it Jt£417'9iUt Ji£ o 
rm 'E3' Pit fil :i:)J fil trS 3 ili:JiJr3£ it~ 81 s iN FA Q)G $ s1 li FA ;f;□ :i21 ~ it~ 41 sq ¥t 11. FA o JiJr 5£¥( it FA PT 
:m; ITT 7'9 =¥l 11. li o 
[0086J :;,fs:;g;J1ffi1Jtl q:i $'1'-'E3' pfr HlFA43L:i£PT l2J filtrSA1te.HlFA£a~, ti□ 00 4 q:i ITT HlFA44JiJr~, 
::zjs:;g; JJili vtl q:i x-t .ut ~ f~Jl p~ JE o 
[0087] * R a}j ;g;JJili Wtl tf 1~ ITT 3D NAND* m L 00 ;g; JM fltlt~~ ITT *1Ht 1J~*Ll ftrm PX O *Ll ft tl 
ti q:i , 3m tl r& ~tu i!ktl ti q:i tu t!k ITT PJ & , (Jg 1r$ ;g; l,fil* ffl 1~ % PX ffi - Hl FA 'E3' pfr ITT 1i!tHl tffe. ~ st 
;g;m~PJITTffi-mFAITT'E3'~~~12J&~TALITT$'1'-~J!JITTffi=ffiFAITT'E3'~~~,Mrm:iM 
~1tmffi=mFA'E3'~~~ITT1iltm~.~ffl~-=rm1rtt*q:iITT~~:1J~,~•~&--t-1i!tffl 
1ffe.ITT 1~ffl, J).. rm~1~ T 3D NAl'-JDS{] *LlftPX:;$: o 
[ 0088 J ::zjs: i,t a}j t~ 1:f¾ 813D NAND *Ll ft 7J~ :i£ PT l2J m ffl 1=E {f: ~ fil trS $FA~ J1J ITT ffi = HlFA ;f;□ fir 
rffi=ffiFAITTT:1JITT-FAffi-mFA,llffi-ffiFAITTJ!J&~ffi=mFAPJ&J!JITT~~q:io~005 
JiJr~, ~3D NANDfiltrSft ~51, firrit ~5 l*OOITT ffi-HlFA52, firfffi-HlFA52LITT~WITT 
'E3'P:ir HlFA (53, 54) : kffiltrSffi - HlFA555f□firrffi - HlFA55L7JITT~PJITT 'E3'P:ir HlFA (56, 57ITT 
T ¥:$5t) , A q:i, ffi-HlFA52ITT J!J&t:t: 'E3' pfr HlFA (53 ,54) st W&W, ffi- HlFA55ITT W&t:t: 'E3' 
P:irHlFA56ITT W&W, .utst, **ffll,fil~;Jy:*q:i ITT I Z:ntff*uft, ffi HlFA55'f/fi~•1!k--t-1ilt 
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BJtJx, Xi* Ei _tm !fl 1# J!1 'El p)I' HJms6~ ffl -'1'-P1tHJtk; rm* - HJ ms 2fil Mi ~-'1'-~Ml !fl Pit 
HJtk 'X rt 1=j _t m !fl 1# R HJ ms3~ ffl -'1'-P!tHJtk O rm %U ffl * 1t JYj rRdj¾ !fl r'1Ll 11:: 731! ' JJ!U pJ ~ r£ 
1j¾-='¥--B'~:t<1 ~, Jifei£¥-B'1**1 ff£:tJ c t£r'1Ll1t¾PXl?flsq=i 1¥1 i3'pfr ms7s{J~uili_t, *ffl*PX* ~ 
HJm55'E] 11/i'B1P!tHitR, -lJZP!tH)L %PX i3' p)I' 1lm565f0* Himssl¥J !?fl¼; rm J§~~f*ffl:E~~ 
I Z:: r'1Ll1t 'E3' 11/i' 5 4 , i:1§ Mi~ r'1Ll1t 1# J!1 'E3' 11/i' HJ m 5 3 5f0 * - Him 5 2 st , * ffl :zjs: 1t JYj rRdtt 13{] 7JY! , tE 
cf£% PX 131-=F-B' 1**1 ff£ _t , % PX~ - Him 5 2 i3' p)I' 81 P!tHitR, rt Font1T - {}Z $ i3' p)I' Him ~Ll ii , 
¥}$lJZ1'1t!i1flO~Llti, ~i:t-lJZPltBi, f=gJ8'J%~ 'ElPJI' Bim535fO*-Him521fl !?fl¼ 0 mep, tE% 
PX l?fl5Jifr~tatiJBt, *1t JYj r£1j¾lfl r'1Ll1t7Jr!fig~-=p~"M'1'-P!tHJtkl¥11tffl, JA rm::k::k~1~ T 3D 
NAND!fl r'1Ll11::PX:zjs: o 
[0089] :zjs:Jtl!)j f~~lfl3D NANDr'1Llft7Jr!:i£pJ ~)-"Lffl{=E~ 15$'1'-JIJ.JlJtii:iffi 'El p)I' HlmRet 
!fl Hims{] 3D NANDr'1Llft:tll!g q:i, )} ... rmfit~-=n~ $'1'-1':Hitklfl ftffl, fjg~::k::k~1~3D NAND!fl 
r'1Ll1t PX* 0 A J]UJ. 1=g !?fl 5 JifrlF ta tiJ % AA 7Ji1*~ 1g}, , * a JYj ~ JJffi 1Ytl ::f ¥} nHr i$ ~ m JYj 0 

[ 0090 J tlfi ~ m JYj 01 ¾ , * i3l JYj ~ q:i 1¥1 ~ '1'-~ irt'!11Ytl :t)J * m ~ * 01 7J 5:\: mi£ , ~ '1'-~ JJffi 1Ytm 
,~ iJl JYj 1¥1 m ¾ 1=g ;ttfm~JJffi 1Ytll¥1 ::f [=gJ z.Jt, ~'1'-~JJffi fJtlz. raJ t§ [=gJ t§ 1g;,1¥J $7J\.1it§ ~ Yt!. ep PT o 
[0091J xt Jifr0:rf 1¥1 ~JJffii?tll¥1 _t~-tJl JYj , 1t*®l~~ -'Udsti~A in fig~~J~mt~ffl*1t JYj o 
~~®~JJffi~1¥J§t#~a~*®l~1¥1~~tt*Aln*mffi~Brm~Yt!.1¥1,*~q:iM~~1¥1 
-~~:Ell!. PT ~a::f n£ ~:zjs:Jtl!)j 1¥1f1H$mtm~ s{J'tl(J(. T, tE;it~~JJffi1Ytlq:i ~:E~o ~.tit, :zjs:Jtl!)j 
ffi::f~-~~~*~M7Flfl~®~JJffi~,rm¾~N~1=i*~M0:rfl¥1~~~ffi~~~ffl­
i!x 1¥1 ~ ~ 1¥1 m ~ 0 
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PTO/SB/140 
Doc Code: PET.AUTO U.S. Patent and Trademark Office 
Document Description: Petition automatically granted by EFS-Web Department of Commerce 

Electronic Petition Request PETITION TO WITHDRAW AN APPLICATION FROM ISSUE AFTER PAYMENT OF 
THE ISSUE FEE UNDER 37 CFR 1.313(c) 

Application Number 16126919 

Filing Date 1 0-Sep-2018 

First Named Inventor Jun LIU 

Art Unit 2812 

Examiner Name SEAHVOSH NIKMANESH 

Attorney Docket Number 4123.0350001 

Title 
MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION METHOD 
THEREOF 

An application may be withdrawn from issue forfurther action upon petition by the applicant. To request thatthe Office 
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § l. l 7(h) and a 
showing of good and sufficient reasons why withdrawal of the application from issue is necessary. 

APPLICANT HEREBY PETITIONS TO WITHDRAW THIS APPLICATION FROM ISSUE UNDER 37 CFR 1.313(c). 

A grantable petition requires the following items: 
(1) Petition fee; and 
(2) One of the following reasons: 
(a) Unpatentability of one or more claims, which must be accompanied by an unequivocal statement that one or more claims 
are unpatentable, an amendment to such claim or claims, and an explanation as to how the amendment causes such claim or 
claims to be patentable; 
(b) Consideration of a request for continued examination in compliance with § 1.114 (for a utility or plant application only); or 
(c) Express abandonment of the application. Such express abandonment may be in favor of a continuing application, but not a 
CPA under 37 CFR l .53(d). 

Petition Fee 

0 Small Entity 

0 Micro Entity 

@ Regular Undiscounted 

Reason for withdrawal from issue 
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0 One or more claims are unpatentable 

@ Consideration of a request for continued examination (RCE) (List of Required Documents and Fees) 

0 
Applicant hereby expressly abandons the instant application (any attorney/agent signing for this reason must 
have power of attorney pursuant to 37 CFR 1.32(b)). 

RCE request,submission, and fee. 

□ 
I certify, in accordance with 37 CFR 1.4(d)(4) that: 

The RCE request ,submission, and fee have already been filed in the above-identified application on 

Are attached. 
[81 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ 
An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney 
in this application. 

0 An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity. 

0 A sole inventor 

0 
A joint inventor; I certify that I am authorized to sign this submission on behalfof all of the inventors as evidenced by the 
power of attorney in the application 

0 A joint inventor; all of whom are signing this e-petition 

Signature /Wenchong Shu/ 

Name Wenchong Shu 

Registration Number 73999 
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Electronic Patent Application Fee Transmittal 

Application Number: 16126919 

Filing Date: 10-Sep-2018 

Title of Invention: 
MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION 
METHOD THEREOF 

First Named Inventor/Applicant Name: Jun LIU 

Filer: Wenchong Shu/Jon Baitlon 

Attorney Docket Number: 4123.0350001 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

PETITION FEE- 37 CFR 1.1 ?(H) (GROUP Ill) 1464 1 140 140 

RCE- 1 ST REQUEST 1801 1 1360 1360 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1500 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Decision Date : November 2, 2020 

In re Application of: 

Jun LIU 

Application No: 16126919 

Filed : 1 0-Sep-2018 

Attorney Docket No: 4123.0350001 

DECISION ON PETITION 

UNDER CFR 1.313(c)(2) 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed November 2, 2020, to withdraw the above-identified 
application from issue after payment of the issue fee. 

The petition is GRANTED. 

The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR 1.114 (request for 
continued examination). See 37 CFR 1.313(c)(2). 

Petitioner is advised that the issue fee paid in this application cannot be refunded. If, however, this application is again 
allowed, petitioner may request that it be applied towards the issue fee required by the new Notice of Allowance. 

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197. 

This application file is being referred to Technology Center AU 2812 for processing of the request for continuing examination 
under 37 CFR 1.114. 

Office of Petitions 
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Electronic Acknowledgement Receipt 

EFSID: 41010975 

Application Number: 16126919 

International Application Number: 

Confirmation Number: 4582 

Title of Invention: 
MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION 
METHOD THEREOF 

First Named Inventor/Applicant Name: Jun LIU 

Customer Number: 26111 

Filer: Wenchong Shu/Jon Baitlon 

Filer Authorized By: Wenchong Shu 

Attorney Docket Number: 4123.0350001 

Receipt Date: 02-NOV-2020 

Filing Date: 10-SEP-2018 

Time Stamp: 16:43:06 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1500 

RAM confirmation Number E2020A2G43027079 

Deposit Account 

Authorized User 

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

File Size(Bytes}/ Multi Pages Document 
Document Description File Name 

Message Digest Part /.zip (if appl.) Number 

277504 

slDS2-Cover-
no 2 1 Transmittal Letter 

Letter-4557-0350001.pdf 
7d899971 c273Sc671 5Sd570a039069aa2f9 

096Se 

Warnings: 

Information: 

1349949 

Request for Continued Examination slDS2-RCE-Form-4123-0350001 
no 3 2 

(RCE) pdf 
c5a2566cb0c0c3490f986e3ae97573cf9bbf 

0835 

Warnings: 
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7 Foreign Reference FPl_CNl 07579069A.pdf no 23 
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Warnings: 
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

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

PATENT AGENT 

(202) 772-8656 
WSHU@STERNEKESSLER.CO M 

November 2, 2020 

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

Re: U.S. Utility Patent Application 

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

Confirmation No. 4582 
Art Unit 2812 

Attn: Mail Stop 313(c) 

Application No. 16/126,919; Filing Date: September 10, 2018 
For: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE 

AND FABRICATION METHOD THEREOF 
Inventors: LIU et al. 
Our Ref: 4123.0350001 

Commissioner: 

Transmitted herewith for appropriate action are the following documents: 

1. Online Credit Card Payment Authorization in the amount of $1,760.00 to cover: 

$260.00 

$140.00 

$1,360.00 

Information Disclosure Statement Fee, under 37 C.P.R.§ l. l 7(p ); 

Petition to Withdraw from Issue after Payment of the Issue Fee, 
under 37 C.F. R. § l.313(c)(2); and 

Request for Continued Examination Fee, under 37 C.P.R. § 
l.17(e). 

2. Request for Continued Examination (RCE) Transmittal (PTO/SB/30); 

3. ePetition to Withdraw an Application from Issue After Payment of the Issue Fee 
under 37 C.F.R. l.313(c)(2); 

4. Quickpath Information Disclosure Statement (QPIDS) Transmittal (PTO/SB/09); 

5. Second Supplemental Information Disclosure Statement; 

6. Form PTO/SB/08a (1 sheet) listing 1 document (FPl); 

7. Form PTO/SB/08b (1 sheet) listing 1 document (NPLl); and 

8. Copies of cited documents (FPl and NPLl). 

St~nw, K~~td~t; Qdd~·%ln & f<.i-~ m.,l.,C, ! "lW{) N~M· \\irk A.v~Wl!t\ N~V l \·\\,sJii~gkm, OJ~. 1(HWS 
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Commissioner for Patents 
November 2, 2020 
Page 2 

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

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

W-S/jcb 
Enclosures 

Respectfully submitted, 

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

/W enchong Shu/ 

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

15801577 l.docx 
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United States Patent and Trademark Office 

Document Code:VVFEE 

User :75320 

Sale Accounting Date:i i/03/2020 

Sale Item Reference Number 
16126919 

Qfjfrc ('.f the Chi~f Fimmclal Qjjfrer 

Effective Date 
11/02/2020 

Document Number 
I2020A3027 412648 

Fee Code Fee Code Description Amount Paid 
$260.00 1806 SUBMISSION- INFORMATION 

DISCLOSURE STMT 

Payment Method 
Deposit Account 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/126,919 09/10/2018 

26111 7590 11/12/2020 

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

Jun LIU 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

4123.0350001 

CONFIRMATION NO. 

4582 

EXAMINER 

NIKMANESH. SEAHVOSH J 

ART UNIT PAPER NUMBER 

2812 

NOTIFICATION DATE DELIVERY MODE 

11/12/2020 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

e-office@stemekessler.com 

PTOL-90A (Rev. 04/07) 
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Supplemental 
Notice of Allowability 

Application No. 
16/126,919 
Examiner 
SEAHVOSH J NIKMANESH 

Applicant(s) 
LIU et al. 
Art Unit 
2812 I AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 11/2/2020. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-6. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2.~ Information Disclosure Statements (PTO/SB/08), 6. D Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/Seahvosh Nikmanesh/ 
Primary Examiner, Art Unit 2812 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20201106 
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Receipt date: 11/02/2020 16/126,919 - GAU: 2812 

PTOiS8/08a (07-09) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Undec the Paperwork RRrJuction Act of 1995 no persons are ceauirRrJ to res.iont1 to a collec"on of 'n'orrnation unless it r·ontains a v~lid 0MB contro' nurnbec " '" " .. " u '' ,. 

r Complete if Known ' Substitute for form 1449/PTO 
Application Number 16/126,919 

INFORMATION DISCLOSURE 
Filing Date September 10, 2018 
Firs! Named Inventor Jun LIU 

STATEMENT BY APPLICANT Art Unit 2812 
(Use as many sheets as necessary) Examiner Name NIKMANESH, SEAHVOSH J 

\.. Sheet 11 I of i1 Attorney Docket Number 4123.0350001 .,J 
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Examiner 
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Examiner 
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Exa111iner 
Signature 

U.S. PATENT DOCUMENTS 
Ci!e Document Number Publica!ion Date Name of Patentee or 
No. 1 MM-DD-YYYY Applicant of Cited Document 
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US-

US-
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FOREIGN PATENT DOCUMENTS 
Cite i'oreign Patent Document Pubiicat;on Name of Patentee or 
No. 1 Date Applicant of Cited Document 

MM-DD-YYYY 
Countrv Code3 -Number 4 -Kind Code5 tjf known) 

FP1 CN 107579069 A 01-12-2018 YANGTZE MEMORY TECH CO LT 

/Seahvosh Nikmanesh/ (11/05/2020) 
Date 
Considered 

Pages, Columns. Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Pages, Columns, Lines, 
Where Reievant Passages 
Or Relevant Figures Appear ~e 
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✓ 

11/05/2020 
*EXAMINt:R: Initial if reference considered, wlletller or no! ci!a!ion is in conformance witll MPEP 609. Draw line !hrough citation if not in conformance and not 
considered. Include copy of Hiis forrn with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of 
USPTO Patent Docu111ents at ,,:i~tL,:lU<hUli<Y. or MPEP 901.04. 3 Enter Office that !ssued the docu111ent, by the two-letter code (WIPO Standard ST.3). 4 For 
Japanese patent documents, tile indication of tile year of!he reign of tile Emperor must precede !he serial number oftl1e paten! document. 5Kind of document by 
the appropriate symbols as indicated on tt1e document under WIPO Standard ST.16 if possibie. 6 Applicant is to place a check mark t1ere ii English language 
Transiation is attached. 
This collection of infor111ation is required by 37 CFR 1.97 and 1 .98. The information is required to obtain or retain a benefit by the public which is to rne (and by tile 
USPTO to process) an application. Confident;ality is governed by 35 U.S.C. 122 and 37 Ci'R 1.14. Tt1;s collection is estimated to take 2 hours to complete, 
including gathering, preparing, and sub111itting the compieted applica!ion for111 to !he USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this forrn and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, P.O. Box "1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you neec! assistance in completing the form, call 'J-800-PTO-9199 (1-800-786-9199_) and seiect option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /SJN/ 
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amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and 
Trademark Oll1ce, P.O. Box 1450, A!exandria, V/-\ 22313-'l450. DO ~JOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you neec! assistance in completing the form, call 'J-800-PTO-9199 (1-800-786-9199} and seiect option 2. 
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Document Number Fee Code Fee Code Description Amount Paid 
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190036 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/126,919 12/15/2020 

26111 7590 11/24/2020 

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

PATENT NO. 

10868031 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

4123.0350001 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

4582 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Jun LIU, Wuhan, CHINA; 
Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA 
Zongliang Huo, Wuhan, CHINA; 
Li Hong Xiao, Wuhan, CHINA; 
Zhenyu Lu, Wuhan, CHINA; 
Qian Tao, Wuhan, CHINA; 
Yushi Hu, Wuhan, CHINA; 
Sizhe Li, Wuhan, CHINA; 
Zhao Hui Tang, Wuhan, CHINA; 
Yu Ting Zhou, Wuhan, CHINA; 
Zhaosong Li, Wuhan, CHINA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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