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7] 3tel] o 8] @ A A A3 H(AES ; Auger electron spectroscopy)% Bok HAS

ey so] vhekul o) o) o).

gy AANE AT FH

olsh, HF EH L A sho] B el A ool thate] ¥ o] L3tz
Wbl Bl A% 7l A7} ol HAT 5 A 443 g

LB g e ole] 7hA ol d FEfE TAR 5 gon of 7o) 4 41

| @454 sk BAIA A E Bl B Ei HARE T4 2 4

= 5 &8 PoHa,

R

= 0wy

X 2
o

c

2o o N

-{EF

E

B g Ao A, gof <A A2 07 Q=" 0.001 T H%(wt%) 1| Hre 2 Aoy
1, 0.000 2 %(wi%) S E3H3c}, ek go] “§)=72 0.000 FH%E o] st}
g A Aol A, -go] «ofro A ol¥ L=x9] 4590 S|Pt A o' o =)

, -4 B & 0| 42 Hpuel e 33
I 3 SEEEEER
wo Eulee, of A1 A271R B ABYIRE 27 Aol 2 A 2

ahiz 71w 4= Y, Al 4, nhkahAlE 72l (Cw), ZEECo), T
#(Ru), B HH(Mo) 2 & 2RI(W) L2 o] Fo x|z o 2B A 8= 34,
53 vl a7z el CuyE FEE 5 QL A271FE o] IBHT 4510,
FEgFshd, A3 w2 A, vk ‘8}71]~ Astel ey, At B, A3ty
2odl, g AET AR o] Fo A P o RE MEEE AaE, 53] ulgH s
=, A EEHR(TIN G 233 ‘Rlﬂ}



WO 2023/204453 PCT/KR2023/003538

[87]

[88]

[89]
[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

A7) 3heh] 10 ol A, R' 2 R* = A7 5@ H 07 Cl~Cl129 A8 o477,
C3~C129] ¥X8 &7 7] ®3= C6 ~ C129] o} 7] o] o, vfghA 8 Al 3= C1 ~ C12
ol A8 &7 v|ol, v & npgh A A= C1 ~ C39] A3 ¢ 7] o]t

gk F71E & A A QA A= T iAol oF 300 o] 8t v A sk A=
F 30 ~ F 150, 1< vhsH# 8k A= oF 60 ~ oF 95¢1 4= 3l

TAAN SR, & 18 Fxste] Awystd, &y o] - MAeE A A1 Sy

o] &3k whuto] Mels] Faub o] A2k = Al2-19HA] WA Al2-39 A1 S £

e
T

oot o
ok

ol oo MHel A %x}.% %;‘d—lﬂé% o]_g.:l- whulo] M el A %7‘&1:11—
=

T

i yo

WA,
Hol A2-1dA = A1 Ao A =8l & 7| i 1=
~ 9F 500°C, v} 32 8} Al = <F 350°C ~ ©F 450°C©] 2L, 7! vacuum base
pressure) =712 7FA = ¥ (chamber) W0l 58k oF 147 ~ ©F 203, vl 2]
SHAIR= oF 5% ~ oF 153 &} A1 = Qlrh vhed W 257} ©F 300°C 7 Rhe
H F7TE & A A AAA S F2sh=d wA7E )& 5= 9haL, oF 500°CE 4t
SHH F7 Bl & AL A A o &3 D Eaf o] FA7F S S ATt

o8, Fdh o] e A AxE SRS of st
Zab o] A2-29H 7= A E B A (purge) A 71 3L, A W 255 ©F 200°C ~
ok 500°C, &4 8} Al = 2F 350°C ~ ©F 450°C, U & vl &2 81 A] 3= oF
410°CE A gk AL e oll A, JH W el] {718 & A2 A A &
Fr7l Bl & A WAL A A o] oF 12 ~ °F 1003, vh &2 8}/ = °F 30%

, B vhgh A A = oF 303 ~ 9 603 59 mE:AA 5 3 ]
_‘E 7} ©F 200°C H| kol H] 5841 Q1 7718l & A2} & Al A —S—%‘ﬂ i
%= 9131, °F 500°CE 25l K7 E] & AR A} o Al A o] g2 2 Bg o] # A
A

.
T ATt

2

o

e
24
EO
o JB
rr‘ ~

SRS

2 g
=
mO
o=
"
T

SLodlo rlo FN' o

npx|uto 2 ool MelF] QxE = Q
A2-3G A= A2-2ek Al o A F- 7] E] & * —‘?‘«X} o]
~ 2 35°C, mhr A skl oF 20°C ~ o
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[98]

[99]

[100]

[101]
[102]

[103]

[104]
[105]

[106]

[107]

[108]

A, i o] G A dAS SANEE o] &3k vhue] A=A SAhg
o] Az Al ol M F71 B AEAF Al Ao m=FAIRL A 17] 2] 32 oF 90°~
°F100°¢] = HEF7AS 7HE 5 9l

o g o] G- EA AT SAN & ol Sk vhEhe] A E A SAY
9 1%124741 oNA AT S A A Al o] = F AR A7 o] S o 70°-

=7

[e]
‘jq/] Zﬂ2 23}74101] A _@zbﬂ"ﬂ FoE FU1E S =
dissociation) ¥ ©f, &7 2 ok 7 (alkyl) 2 ZH2t W2l ¥ a1, A
oF 71 4 3 (alkylsulfanyl)& A17] 99| o] F2hx) v AF7] < (alkyl):= A2
71k el FAE 5 vk A A o=, ebZ A 3hd (alkylsulfanyl)-> o €A
3+ (ethylsulfany) 2 5= 3131, 222 of W (ethy) D 5= 3

Ao R, By o] o o g 9 s
2 of A3dA A= -8 2 AAF A (AS-ALD)S ©
o ]oﬂ;q F71E] & AR A A o] mFAIZ 7] T whuke HAgA|Z

—F .

ol W, 4171 %] ol P4 wute] FA, A2zl we] Tl FYE kel
Tl 2 Al37I %] EHlel FAE Hupe] T gol® 4 g, v A A =
s 24 ()2 BE 5 9lr),

(HA<B<C
A7 271 (Dol AAAA, A= A7 el FAH vhate] FA & e
a1, B Al27|e] ol A E o] A S VEbl T, CE A37 el 11

o] FAH vtto] FAE VERT
TAA SR, 25 Fxste] ARehd, & g o] o

L

o =
o 71 [
o] &3 upute] el FAuY ol AR A31EA) B A28 E £

WA, B o] oA E A 4% FAE S o 83 vhrke] MelH Fag
Wl A3 191 A2 AN A F71E L AR A Ao =F A7 7S 3

H (chamber) W0l =} 3}z, °F 200°C ~ oF 350°C, v+ 0}71] = 9F 250°C ~ oF
300°CE 7FAAI A 4= Utk ’b, fr 71 Bl 2 At AF A A Aol =z A7l 7] 3ke] 2
527k ©F200°C H]REoI A Bl B & A Q1 fr7 Bl & A At AA A FAe] A TE =
- 9}¢ oF 350°CE oot 71 El& A Ak AAA 7F Shell = Al 7 LS
U}%P_i, B e oA E A AT SHRE o] 83k el A
H“”fﬂ A3-2 A= 7371 A el v
03, P23l oF 23 ~ o 62 &

11 “}711% oF 553 ~ 9F 653 &<t ¥ A (purge)star, A Wbo=& Fwo] s

O
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[109]

[110]
[111]
[112]

[113]
[114]
[115]

[116]
[117]
[118]

[119]
[120]
[121]

[122]

A= oF 12 ~ o 3% B =B A b, oF 502 ~

of of 1% ~ o 5%, nf&={ s} °}
oF 70%, vl A S A= 9F 55% ~ oF 65% 5 oF B A 8= 7] (cycle)Z A -4 E
A AT FHAHE I F AT

Hpup S2g A A 2A, 6] sfekA] 2= A M= M eke, 6] shetA 3o '
FAH = 3, 8h] BhehA] 42 A H = gk e F st] shekA SR BAIE
= 3TE FolA AEE 155 oS ¥ 5= )

(3} 2]

(L):=M(NR'R").,

#7] 81814 20 Qlol A, L& Al 2= AEbr]eld B C1 ~ C12¢] 94 X5kl A
2o o Fol{ iz £ o R E AeH elzbol 1, ME H ek,
iy 8 A2 s % ol ol A 0 e A E i Folul, R D R
=

Zr7r A 07 Cl~Cl129] Ag &7 7] £=C3~C129] ¥ A3 &7 7]o]al n
[e]

[shet4 3]
RsmM(OR6)3—m
7] 8h814] 300 ol M, M 2], 5

Kl

w2 AZAFORE o] FojA =

TORRE AEE = FEOlAL R ERE A4 FHAOR CL~CI129 A8 &
471 = C3 ~ 129 A ¢l ol v, m 1WA 3]t}

[3h=14 4]

(L2);MR'(OR")s,

g71 BFekA 4o LA, L= Al S iﬂﬂdl R Cl~Cl129] &7 A 2hd A
2ol d & o] Fol x| = F o 2 RE AEH = gt ol a1, M Bl e,

azﬁ L AZFF O R o] FoyA = F O RN EH AE = F&5oM RTE RS
747 =Yg A 0" C1~C129 A% 27| = C3~C129 ¥ AE ddv|elH, p
=1 %320t

(s} 5]

(R°N) M(NR"R"),,

371 38124 50 Qloi A, M BhuE, U oi, e, seEd ' ano g

ol Fof A= ORI MEH = F40]aL R RY R RE A SRR

Cl~Cl129 A8 &7Z7] 3= C3~C129] #4138 & 7o, qi= 1 == 2 o] th
371 sheta] 22 FA| ¥ = SRR TA A Q2 HE Y] 2~ v E ol

)3} F(TDMAH), Hl Ee}7] 2~ (H ol o} 1] )3} 32 35(TDEAH), Hl E 7]

2 (el v E o} )3} 3 F(TEMAH), A Z Z 3 el v o J E 2] 2~ (v w & o}

1] 32) 3} - (CpHf(NMe,),), Wl & Al 2 g Elt] o d E ] 2~ (] v E o} 1] 1) 3}

3 F((MeCp)HI(NMe,),), ol d Al F ZH et o) Jd E 2] 22 (v] vl & o} ] 15y 5} 52

F((EtCp)Hf(NMe,)s), (n-Z 2 A Al Z 2 d ebv] o] U) E 2] 2~ (v v & o} 1] )&}

X F((n-PrCp)Hf(NMe,),), Al 2 Z el t] o) d E 2] 2~ (W D o] & o} 1] 1) 3} 2

L

S EX (7 H91ZE) ISA/KR
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[123]

[124]

[125]

[126]

[127]

1 (CpHf(NMeEt),), W& A] & 2 sl etr] ol d E 2] 2~ & o] ' o} 1] 1) 3} 32 35
(MeCp)HI(NMeE1),), ol & A & 2 HEFr] o] W & 2] (vl & o W o} ] 1) 32 45
((EICp)HE(NMeE),), Al 2 = A Ebr] o J E 2] (1] ol & o} 1] 1)} 3 4 (CpHENEL
)2), HIE A E 2 e o] d E 7] 221 o) F o} 1] ) 3} 3 F (MeCp)HE(NEL),), °l &
A& R ERe ol | E 2] 22(v] ol F obv] 1) 3L (BCPHINEL),), ¥l (A E 2.4
Ebe] ol )] 25(0] o E o] 1) 8 S (CpaHE(NMe,)o), Bl 22(v A 2 2 A B o
wyn] 2o (0] v € o] 1) 8} 3 5 ((MeCp),Hf(NMe,),), Bl 2~ (o Al S 2 7 el ] o) )
H] 2~ (v Wl & o} 1] 1) 8} 3 - ((EtCp),Hf (NMe,),), B] Z=(A] & &2 H Ebt] o] d)m] 2 (1]
gl of) & o} 1] 1) 3} - (Cp,HE(NMeE),), Bl 2~ (v & Al & 2 e} o] J)yn] 2~ (v
o] &l o} 11] 1) &} 32 - (MeCp),HE(NMeEt),), H] Z=(ell &A1 Z 2 3l ebr] o] )] (i &
ofl & o} 1] )} 7 5 ((BCp), HI(NMeEL),), H] 2=(A] Z = B o] dyr] 2<(t] ol o}
1] 52) 8} 3 45 (Cp,Hf(NEL),), H] 2= (M DA E 2 EFr] of] ) H] 2~ (T] of e o} 1] =) 3}
ST ((MeCp),HE(NEL,),), Bl Z=(ol) & A] 2 2 s bt o] ! yu] 2 (T of & o] 1y} 2 37
((BtCp),Hf(NEt,),) == (n-Z 2 Z A E 2 F L] ol H E ] (T H H o] 2R =
3 ((n-PrCp)Zi(NMe,)) & 5 A7, ool d-4 ] ) ek =t

g AV] ghek2 308 HAIEE SRS A AR Edudd Ry, E
dol e dFu g, trddFulF o] AZ ZEAE = t]o T o] AX
REAN=A 5 AR, ool A A =k

T 4] g8ha) 4 AT = SRS A 2 2 2 CpHIMe(OMe),,
CpZrMe(OMe),, (MeCp)HIMe(OMe),, (MeCp)ZrMe(OMe),, (EtCp)HfMe(OMe), t=
= (EtCp)ZrMe(OMe) Y = AR T7E, o] o] &4 ¥ #] ¢ki=1},

E3, 7] 88H 52 FAH = SRS et E o] v mE ] (v o E o] i)
€HEHE(TBTDET), tert-7- 2 o] 1| &= E 2] (F] | &l o} 1] ) ¥ & & (TBTDMT), tert--
gloju] - E g (ol & vl g o} W] 1) ¥ e (TBTEMT), ol & o] ] = E 2] (] of &l o} ]
=) EFEHEH(EITDET), o &l o] 1] - E ] (1] v] & o} 1] %) EHEF5 (EITDMT), ol & o] v]
=E el vl g obv] )RR (BITEMT), tert-oF & o] 1] &= E 2] (t] v & o} ] i)
EFEFE(TAIMAT), tert-o} 2 o] 1] = E 2] (t] o & o} 1] =) EHek-5, sl Ee}7] 2~ (v v €l
o] 1) BHEHF, tert-oF o] W] 1 E @) (o El v o] )RR, 9] 2 (tert- - o] W]
=) H] 2 (] W € o} n] ) A ’H(BTBMW), H| 2= (tert-7 €l o] 1] 1= )H] 2~ (t] o] & o} 1]
)E 28l 8] Atert--E o] 1] ) 8] Ao €l v Elopu] e Al 5= gl A R
ol o]l ghg = A] =1t

7H uh A s A =, ubet 228 A A = 8] 8heb] 2-1= B E = B E
& 28 4 ek

(8F814 2-1)

S EX (7 H91ZE) ISA/KR
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[128]
f?3 f?3
4 4
RIN N—R
N/
/ﬁf
ﬁwT N—R"
R3 R3

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]
[137]

[138]

A7) g8k 2-100 oA, RPE R E A S(H 22 Cl1~C129] A8 &4
| E%C3 c1291 —Hrzwﬂ o}zl 7)ol a1, u} 13}71] Cl~Cl129] M3 <77

N

E 3, /z]’EH ‘ﬂ%% 123 ] —r(delomzed water) ou "’]r*Pﬂ—}Fﬁ:(HzOz) Zol A A
Bl 1F ol S T o 9laL, upbEA 8| = Eho] -5 (deionized water) S X3}
a3

s, GoA-AE A A SR e 5715 o 23] ~ oF 1003, vhsEA et = of
103] ~ oF 253], O & ube A &A= oF 103] ~ F 153 2 =33 5= )

Egh oA Qs SRS 7] 7 Al 2ol c”EO3A °F 0.8A

A..O

oF 0.6A2] F7| & uluto] 349 5= 9lt)
3, QoA B ) G4 SHE T/ 3 A2/ ol o 08A ~ o 15

ol T, ufd A A= 9k 1.1A ~ 2F 1.3A2] T & vhvto] (A€ 5= 9l

& T7] & 1%1371{% ;Ltﬂoﬂ ok 1.5A ~ oF 2.5A

2.

T

|

b o O
of 7, vgra sk A= o 1.8A ~ 9
Bl el YR

<1
tm}@dﬂﬂﬂ%ﬂéi?%
o

)
B0
ia
4
;g
i
-Lr‘
JE
ofk
dﬁ
e
N
%0,
4

mma%%%$%

o] *Pi‘r?r"(SiOz)-‘é— ek A7) 2 7t
v o] dA s vk F AT vleke] el A4 kg g %‘E}.
ol wf, Al17]2e] FH = ¢ A 3hd (alkylsulfanyl), UFH2] 5}
(ethylsulfanyl)©] F2F¥] o] 9J& 4 Elﬂr. 3k, 27| #e] o= %71(alky1),
ukgh A s A = o e(ethyl)o] A E ol & 5 Tk

g, A7 34 -8(Cuw), i%E(Co) FHF(Rw), =2 B (Mo) H |
2H(W)o 2 oHoix =B RH dEE 5 oo, vk sHAl= 2] (Cu)

9 5 ek,
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[139]

[140]

[141]

[142]
[143]

[144]
[145]

[146]
[147]
[148]

[149]

[150]

[151]
[152]

[153]

g, Boge] 2 A3 ]3] W3R e AstEl e, 52, A5
el 9 sk 4R o]0l A wo e Aud & glon, v a sl 2
51E EH 2l 5 2leh,

EE, 7 e EHo] Y e 4, T AT F A fARAR 0%
o A= o R E] M= uhupol ), ukeh A oAz A S (HIO,) )
% glek.

Lol 7k, ¥ ubre] ubuto] el A 0w YA H Jlwe Y] A1/l B
A8 el S0, A27] 9ol Ee] B4R uhekel T 2 A3 el FHo)

o]
AN .

(HhA<B<C

71 22 (el JofAM, AE A7 ] & £ Slast

a1, BE Al27| 3] el A H vhute] A & YER Y, C= Al37 e 1
o A ¥ uhto] A5 eI

o1l A B ol thate] TN F4 02 Aated ort ol B o A<
2w e) Pl g @Yah slo] opiv], B Wy o] A A o7} Sahiz Fol
o ol A4 7hal ARE B ] BRI 5AS Holuhx 2 Mo
A ol gl A5 4] gk elel 7hA o] My} $Fol THe e % 4 A Aol
ool & Eol, ¥ el PAelo] TAH 0 R e 7 A 84t WPt
MAIE 2 Qi Aolth 1wl 3 o el 3 MYt S8 BAY Aol FEES AH
QT 9014 A B g o] M 9lo] EeE = 0% o4 Hojof 3 Alo]
.

8o 1: 72(Cu) 78-S F7|El = A2} A Aol ==&

(1) -7-2](Cu) 7] ¥-& o} Al Z=(acetone), ©] A= 2 257 = (isopropyl alcohol) 2
glo] £-*(deionized water) 22 FAFA O 2 1045 253 Al FHSHSIT

@) AAHE T2 (Cu) 7182 & TFE(N, gas) B 2T -, Ul 2 57F400°C
o] a1, X-& # A ¢F= (vacuum base pressure) =715 7}A] = F B (chamber) W -l
Q1 stol 10859+ §-4] 5151

(3) 25°Co W55 FASHAL, F7| B AdA A A E Bastal ol 2~
B Q1 #) 2-2~ " ALY 2~ F (stainless-steel canister) S 1] 81T}, o] o), §-7]E] & A
WA} QA A 8] S0 12 FAE S SEES AR,

[h=r4 1]

1
R_s—R°

471 3Fek2 10 lef A, R B R*= o & 7] o] T}
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PN

[154] @) 7-2(Cu) 7]3o] 4471 3}kA] 12 FZA %= 3h3 =l =S (exposure)d T
RNEF, 7] 21 -2 AY 2~ op 7] 73S AA s3It

[155]  (5) A4 7F2(N, gas) S o] &-3te] 7] ¥ & 3 A (purge) Al 7
%5 200°C, 300°C, 400°CE 742} f-4] 8 A Ef el A, F-2](Cu) 7] 2 3 7] 5}8}2]
12 A EE 355 0%, 15%, 30%, 60%, 903 Bt 47} =Z A| AL}

[156]  (6) A7) &F8k2] 12 FA H &= 3ol =& A171 F2](Cu) 7] 3-8 25°Ce] &%
2 Wzhskqiry.

m
"ug
i
B
"
rlo

[157]

[158]  8ldl] 2: o] A3} A2(Si0,) 71 S K71 El& A XA A Aol =F

[159] (1) ] 2Fs}f2(Si0,) 71 3-8 o} Al E(acetone), ©] A~ 2 F 25 E-(isopropyl
alcohol) ¥ o] 2-(deionized water) <= &2 =28 02 1045 223 Al H
B T

[160]  (2) A& 3t o] Aks}4(Si0,) 7] H-& H A 7F2(N, gas) & 7123 3,
=71 400°Ce] Az, ZF & A $F= (vacuum base pressure) =715 7FA] = F
(chamber) W3¢l F < sto] 1035 < A 83 T

[161]  (3)25°Ce W55 FAstaL, 718 & A2t AAAE Bastal = =
B Q1 #) 2-2~ ' ALY 2~ F (stainless-steel canister) S 1] 31T} o] o), §-7]E] & A
W2 AR A=A 8t7] 3teHA 12 A ¥ = 3HES ARE SRSt

[162] [3hsH2 1]

163

" RL_s_R?

641 471 k314 1ol 211, R R= ol €7,

[165] (4) ©| 23} A (Si0,) 7] o] A7) d}eka] 12 FA|H = 38l s
(exposure)d 7 IS5, 7] 2H A 228 AYAE e AFV] ]S AAE
o}

[166]  (5) A& 7FA(N, gas)& ©] &-38Fo] 47
Z

<o

T

B

]
7] 3}eHA 12 TAE = 3R 0%, 153, 30%, 603, 903 EQF ZF7F S 4]
7},
[167] 6) 71 g5t 12 BAH = 3 gE ol mE A7 oAl A (Si0,) 7] &

25°Ce] w1 & Jz7tatglet.

—

[168]

[169] THl ol 3: A S EFE(TIN) 7| 3& F71El & A2 QA A o] =%

[170] (1) A 3}E] EFE(TiN) 7] -2 ©} A= (acetone), ©] A= 2 E &5 E-(isopropyl
alcohol) & €ro]2>(deionized water) <= 2.2 24 02 10459 &3 Al H

shgich.
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[171]

[172]

[173]
[174]

[175]
[176]

[177]

[178]
[179]

[180]
[181]

[182]

(2) A2 & A SFEEFF(TIN) 71 3-8 A4 7F(N, gas) 2 A28 5, 3 257}
400°Co] a1, 71-g & A §F = (vacuum base pressure) =718 7}A] = 7 H (chamber)
ol T ate] 1082t A3kl oh.

(3)25°CE] W55 FA8HaL, f71E & AwA A A S im‘s}ﬂ AE &
B 1 &l 2~-2~¥ A Y 2~ F(stainless-steel canister) S =H| 33t} o] W], 7] E] -2 A
wah oA A 2A 7] e 12 BAEE SRS et

ERER

R—s—R’

371 k82 19 9loj A, R' & R*= ol e 7] ot}

(4) A S E EHT(TIN) 7| 3o] 7] 3}8t2] 12 F A ¥ = 3 3&

g g Jdes, A7) e -2 AU e 9 Y] Vs A

(5) B4 7F(N, gas) S o] -§-3to] 7] AW & A (purge)/‘lf’l
%5 200°C, 300°C, 400°CE Z}Z} f-A] gk A el oll A, A S}E] EF (T )
ek 12 FAEE 3= 0%, 15%, 30X, 60%, 90% o 47 =EA A
=3

(6) 71 3heh2] 12 BAIE = 5= =E A7 A3 E EHE(TIN) 7] 38 25°C
o] 252 Yl

2§l 1: 2 %= Zh(water contact angle) =73

o 1 ~ FH] o] 304 7718 & A WA A A o] =F A7 -2 (Cu) 713,

O| A Bt 2x(Si0,) 7138 B A BHE| ELE(TIiN) 7] 3 24 2fo]l T aho] = 7= Zh(water
contact angle)S =733l & 39 YEMQITE A A o2 & 39| 21& 1o
= F7lE S A At Al Al 9] 3= A ZHDES Exposure Time)oll th& 1] o] 1
o] F&](Cu) 7| %] & HEZS VR AL, 1239 7h2-ul] 1l szoll= /71 E
%ﬂ%ﬂﬁﬂﬂﬂLiﬂﬁ@mEmwmﬂm%ﬂﬂéimﬂZQ]ﬁﬂ
TFA(SIOy) 713 & J 5208 el o, 139 @ B2 15z = ]
E] & A F-Z & A A 2 % ] ZHDES Exposure Time)°l] W& 1] o] 39] A
ElEFE(TiN) 7] 2#9] & 3 &2 et 3k = A E52E [ 57 5%
(SDL200TEZD, Femtob1omed/\})§ ALRElo] 8P 1, = AAE A Elo
F7E AR E o, A2 TV 2B Ak o] 43T

539 AF oA FlE 5= Qo] 7 e(Cu) 71 WY = S5
5500l AR E A xR A 0 = o bsh it ek, AH R 258 200°CE fr A & 4
ﬂﬂﬁ%ﬂﬂgﬂfﬂmﬂﬂﬂi%ﬂﬂ?ﬂ@@ﬂ%%vﬂﬂ%ﬂ%ﬂ
AA A o] = AR FIFePAA = 57 of 75%00 A E3tE = As FQ
T AR g AW Y H 255 300°CE 74§ el ol A /71 Bl & A A4 o
AA el =EAZ 2 (Cu) 712 F7TE & A2 A Al =FAZ0A] 15%

L

S EX (7 H91ZE) ISA/KR
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[183]

[184]

[185]
[186]
[187]

o) B & Z7}o] 55%0) 4] oF 68°% Z7}ES) AL, 60F o= B & =7} oF gpeo
Xz = AE FJAT = AT = A Y F 255 400°CE FA $F A
el ol A 7] E] & A &2} A Aol A 8](Cu) 7] T F-71E] = A 72}
AA| Aol =FAZA] 155 Foll B HS2bo] 55°00 4] oF 95°& F-7138F%] a1, 304
Tol = B HE7 9 o800l A E3lE = A4S Flst = it ol of e At s
.
O
=
3}

=

e

H
3, FH W 252 200°C 2 300°Cel A T-E](Cu) 7] ] B 4] 57k 414
Sl A F7TElZ AL Al Al Al ] Al gkl Al V]9l sk sle

b |
L, 603 Folli= = A7 of 6200l 4 £33z A& el e 4 lSlrh & E
B U 255 300°CE F A1 & B ol A 7T el A2 AL A A oz Al
ABHFA(SI0,) 719 [ E & A AL Al Aol mEAIZIA] 302 Foll = A
zto] 4400 A of 65°= Z7hetar 9
i 25 400°CE A ] G E oA 7T El =
B 22(Si0,) 7182 71 Bl A WAk < |
o] 44°0f| A 9k 76° = F7FeF AL, 305 Folli= B 57 oF 80°0 A 23} = 4

[oXS 5L 2=
& A2 5 Adh

rlo

—_
A
N

539 R 8% el ze A el 4= ql5tel, B W 255 300°C R 400°C
247 FA G el A F 7B E AL A JAA ol =F A 71 A SHE EHE(TIN)
718 e & AL A QA A ol B A7) Al gk S7bskel & A 52
v ST AR A Fes gAY = U ol 9k g2 AIE Fel, 7
71El & A A A A A= A SHE EHE(TIN) 71 9he] 329 SA4 = A A7) st
Aeg &l 5 A0

A3 a2 XPS ¥4

FH] o] 1~ 1] of) 304 8] U3t 252 400°CE 4] 3+ A efoll A F-7] €
& AEA A Aol =FAIZ FE](Cu) 7] FHB0Z =), o) A8 A(Si0,) 7]
(30% =) 2 AZLEIEFE(TIN) 7] #(30% =) 270l thdle] XPS(X-ray
photoelectron spectroscopy) w2 8ko] & 40l VFERY QATE -4 2 S 2, -2](Cu) 7]
2, 04 8hT A(Si0,) 719 2 A S E EHE(TIN) 7] 3 ol f71El& A %A A
Aol EAE gletr] fal S-2p | AE FRIston, & 49] 9% Tufszof =
FH] o] 104 8] W3 252 400°CE A4 3 Aejol A 718 & A2} oA
Aol =ZA 71 F-2)(Cu) 7]172] §-2p XPS 2 E ]S e AL, & 49] 7H¢
o] 2] Lol = Fu] o) 2004 FE] I 255 400°CE F-A 3 Aol A §-71E]
2 AEA A A o] =F A7 o] 4kE} A (Si0,) 7] FHe] §-2p XPS AF E ]S 1)

i
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Bl gl o, 49 9 B2 1o)== 13<>M el YHE 252 400°CE
FA 8 Aol A §-7]1 B2 A E-A A A o] =F A7 A SHE] EFE(TIN) 7] 9]

[188]

[189]

[190]

[191]

[192]

S-2p XPS 2~ #H E 8- Y ERY AT} B g XPS ¥4 @Al o] AlKaAl S 2R
A8-3F= XPS A 2~ 81(PHI-5000 Versa Probe II, ULVAC, Physical Electronics)<- A}
235to] BAE9lT)

40 AF 1ol A G 5= o], F=Hl o 1o A AW W S5
400°CE A &k e ol A 71 8] = A2 2F A Al ol == 121 -2 (Cu) 7] 32
S- 2pXPS /\:zﬂEE%oﬂ}q Ui@-o] S- 2P J,]EL.E_ 01% g'].?_]ﬁa}_)r: gloqq_ erjﬂ;H [e)
iS@““@Hqﬁﬂﬂﬂﬂ@mmmmmma Q1st 4= 9tk S-2p 9

=159 ~ 164 eV H 9] ol AT S-2p 3] 29| Y ZEHFAH L(deconvolutlon) Al,
S- 2p4 5 el stehA e gelst 4= glor, o] 714l 161.0 eVl S2psn 2 162.5
eV S2p;p o A ol AI 7} £3HE ™, o] = 3K(S)o] =¥ e & & &5t
™ 2HS)H FA(C) He] AT &S eI $-2p F] A= {1 EE A2 AL <
A Al 2] E] E(thiol)7| 7} 2] (Cu) 71 Tl S5 = Ao Aad 4= 9],
1ol A F7 Bl & A EAF A A= 4 & 2] (thermal dissociation) %] ©] of| & &
Y (ethylsulfanyl) & ¥-2] @}, 2] (Cu) 7] F2] &Ze]A EA 0 =2 Q18 2] (Cu)

]_ﬁro )\}H E/\éEﬂ-b ]%H%é }6;@51 o]ou:] ﬁi?ﬁ]Oivr.H]o:ﬂl

oA FH W 255 400°CE A &F e ol A 7718 & A2 S Al Aol =

AlZLT-2](Cu) 71 ¥ ol = ol sbd o] F3bE] o] Ajstal e A& ﬂo]
o AT A, F2 O Qg ol A S e (Cu) 7B FHE AT R
ThE O 2 A, FE|(Cu) 7| T -& 5 H SH(passivation)dh= A& & 2

R 40 9% ol A gelek 4= olizol, E=nl o 19 1 el -

=5 400°CE A g Gl ell A #7182 A4 A A o] == A7 2] (Cu)
7|32l XPS ~FE 2 166 eV KUl & A3 ol UA & UrE]rIHL AEU|o|E
(sulfonate) 2} &-& AFsl¥ o] EAI8HA] &S ST 5 U

L= 49] 7k e o A F1E 4= 9l ol, =l o 2004 FH it 2 E
400°CE FA1 &k Aol A {718l & A WA} A Aol =2z A[ 7] o] 2F 3T 2 (Si0,
) 7132] §-2p XPS 2~F E & o A= §-2p EA] ¥ A= B A ko, o= o]
282 (Si0,) 713 B ol E] 2 (thiol)7] 7} S EFA] S-S & 4= U

S 549 Q B g Zoll A I = Jlizol, &Hl o 304 A i 2
55 400°CE A1 e oll A 71 B & A2 A Aol =F A7 A e el
(TiN) 7] 2] $-2p XPS 2~ H E o M= §-2p SA] 9] 211= w2k E A] gkgrory, o]
£ Foll A = A SHE Bl (TIN) 7123 2ol Bl = (thiol) 7] 7F EA 6FA] a8 &
T AR

F7 o2, Fhl o 1o A A W 255 200°C 2 300°CE 72 §-4] 8 4
Bl el A F71El & A -2 o Al A el 303 ijir%]ﬂ T2 (Cu) 71 2] S-2p XPS 2=
HAEL S & 59 e AT

—_

it

=

rJ:loll 1:«

r&ﬁ
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[193]

[194]
[195]
[196]

[197]

[198]

[199]

[200]
[201]

[202]

5504 Zel1d 5= 9l o], FHl o 1o A A i &5 200°C L 300°C
2 27 528 Aol A F71E & AwAF A Aol =EAIZL -E](Cu) 7] Fe]
Mz S-2p HA7F B A A= A AT U

)\1-6‘401] 3:FT-IR ¥ H/H

o] of 204 AH U £ 55 400°CE F-#] g Aol A F-7] El & A &4} <]
A Aol 303 =F AT o] 2F 3} 2x(Si0,) 71 ¥(=DES/Si0,) 2 71 Bl & A &4} <]
A Al = A 71 A & o] AFS4x(Si0,) 7] ¥ (=Bare Si0,) 77}l tsto] FT-
IR(Fourier transform infrared spectroscopy) -1 8} & 69l YEFH AT

&k FT-IR ¥4] & Bruker %% 7](VERTEX 80V, HYPERION 2000)< A}-8-3}¢]
ATR(attenuative total reflectance) %=1 4] 8000 ~ 800 cm™ 3}+=(wavenumber)ol] A
FT-IR & 5 /\ AJ] =1 EJQ_ _%24 o}oq H /Hg}orh;]_

= 601]/‘1 rolak 4= glito], o) 204 B Wi 55 400°CE F-A] & 4
Blol A 771 B & A2 A A ol :mF A7 o] AFSh T A(Si0,) 712k A~ E g
2 C-H 2 E # 3 (C-H stretching)2] <A & Y EU = 2975 em-'ol| A 3] 717} K9]
i1, C-H 3 %5 (C-H bending vibration)2 W-EFH = 945 cm-"ol| A 3] 7} K 0]
= AE FelE = U o) &F & T 3 A= U1 E S A A A A ol
T Z A7 A] g o] Ak SHT A (SI0,) 7 ol = HEE A Y= FARA, o] = F

Hl o 2004 F8] Wit 255 400°CE A1 & defoll A 7718 & A 22F S A A
off :ZA|Z1 o] AF8hf A (Si0,) 713 T ol] & (alkyl)ol EA 8= A& Ve
thoole} & A E Fall, Aol A F71E & A REA A= Dl 2l (thermal
dissociation) ¥ o] ol €l & ¥-2] ¥ a1, ¥-2] ¥ ol @& o] AS}af A (Si0,) 7] FH o
e o AFsta o= A4S a9 4 U

&, 5 72 o] Ak A (Si0,) 7% 3 ol A vﬂﬂi A2 I A A|(DES) &
2 AU FE EAISE A e m A, o] 4B A(SI0,) 7] o] AL A Wi 25

5 400°C= F A g e oll A F 718l A2 A A A =W, /78 = A+

2} AAADES)= € 3l 2] (thermal dissociation) ] o] ol & /ﬁﬁ‘é(EtS)ﬂr ol & (Er)
= sl ¥l ar, a2l ®l ol E(En o] A BT A(Si0,) 7] ol EA) 8= -OHe
SAE = WMAUSES B 5 A

l

A\

[H
or

AL 1 F71 8 A2 2E A Aol :=F AR - 2](Cu) 718 7ol 2bs}st
(HfO,) 14 F4

Q- Ae A x5 S 2H(AS-ALD ; area selective atomic layer deposition)<- ©]
gafo], 2]l 1014 Fe] 3 £ 5B 400CR F 23 o] A f71E & A
Ap A Aol 305 Z=FAIZ 2] (Cu) 713 Aol AF3FSEE F(HIO,) ¥Hte g st
Ak o] W, JA A Y A FHY S FPshiz] PoiA, ek FHE AT
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[203]
[204]

[205]
[206]

[207]

[208]

[209]
[210]

[211]

[212]

A ZA 817] 8}5hA] 2-12 T = S E S ARESES AL, A HE-S 22 4] gl
< 9*(deionized water)S AF-&3FA T}
[3et4] 2.1]

T

4 4

RN N—R
N\ /
/ﬁf

ﬁwT Tw«4
R R

71 BFekA 2-10] $lof A, R B R vl E 7] ot

TAH LR, 50°C W2 S frA sk, B S8 A A S Bakshal 9l
TE &%
== 7

= 2 9l g 22-2~E ALY 2~ F (stainless-steel canister) 2} 22°C2] W H-2-

Fa, Ao vHE-E8 B 33Far 9= f-2] AW 22 E(glass canister)E 7-2](Cu) 7
S 2 3tsh= ] (chamber)oll Z47F A A8 51, o - B4 AApF FAH
T2l(Cu) 7185 275°CE 7FA A ] Aol A =85kl et. gk, o o-A 84
A T2 Y& W 2] (purge) S 9130 10 secem@] o =2 A 7F2(N, gas)7F AFHE-
%] MF

Ao, C(mass flow controller)ol] 2] &} #]o]&}it}.

S, @9 Ae A AALE T2 8 S8 AT A E FE(Co) 7S 2
grabiz Aelol Fdste] 43 Ft mEFAIX U, 60% F < ¥ A 8kaL, AT Wk
& 78(Cw) 71 ¥E 8et= Aol Fdsto] 22 2t =&AL thE, 603
Bt WA 8= 57 (cycle) & G2 A 8T}

e G de A AxE SR o F7]5= 23], 103], 253, 503 F 1003] =2 s}

(e

ALl 20 F71E & A 22 A Ao =F AT o] 28T A(Si0,) 713 7ol 4t
ﬂaﬂﬁmm>mmﬁ%

Q- Ae A x5 S 2H(AS-ALD ; area selective atomic layer deposition)<- ©]

Bojel, 2a1) 294 B E52A0CE 08 Selel 4 fo1EIE A
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213

[213] R3 R3

RN \—r?
N\ /
Hf
I WS
A3 é3

[214] 7] 88F2 2-190] oA, R E R*= W E 7] o]t}

[215] TA A 2, 50°C Wi RE frAsk AL, vy S8 AT A S Bakska 9l
= 2H ol g 22228 ALY 2~ F(stainless-steel canister) 2} 22°C2] #2525 F-4
ta, At HFe 22 B el o 9l S8 AU 2H (glass canister) & o] 2FEt &
(Si0,) 71398 ¥3F8l= 1 (chamber)ol] 22t QA8 a1, o - A el 4 A==
THY L oA A(Si0,) 7132 275°CE TFA AT e ell A G e it T
gk, od - Ae A AAS FAHELS H A (purge)E #18l 10 secem®] o R A4
7F22(N, gas)7F AHE 5 $1 21, MFC(mass flow controller)®l] 2] 3l A3} 31t}

[216] ‘l"xlj, Oé] ez ] /c] EHZJ OJ ;(}_é Z.i]—lﬂ—].g_ lgq—f_q— Z.?'d—_.q‘ X—]:rLiﬂE O] Al—ﬂ.-ﬁL/\(Sloz) 7]
TS E3ehE Aol FYate] 43 S =E A U, 60% FRF A A Sk, A
o] ¥h§E-& o] AFSlaf & (Si0,) 71 #-E FEghati= Jnjo] Foldte] 2% Ft =&
A7 Th, 603 & <F A 3H= 7] (cycle) &2 3 8k 3T

[217]  E3h GBS SN 9] 5 715= 23], 103, 258], 508] R 1008] & 5
o A4z =3 klvt

[218]

[219] A 3 7 A2 A A ol = A 7T A SE EFE(TIN) 713 ARl A
§1r{5],3: ﬁ(HfOZ) [Elg=tage S|

[220] Al A] x5 F-2H(AS-ALD ; area selective atomic layer deposition)< ©]

[221]

3le], Fu] o) 304 AB] I &5 = 400°CE A 3 AFE] o) A §-7] B2 A
AF A Al 303 =FA 7] A SHE] EFE(TIN) 713 ol AFs}s) = 5 (HfO,) B9t
< PAskgith o] ul, F-AE A AxE FEYS Sk oA, whet
g AT A ZA 7] B8 212 BAHE TS ALESR, Yol BB
2| gro]l2<>(deionized water)S AR5} T

[3F8H4] 2-1]
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[222]

[223]
[224]

[225]

[226]
[227]

[228]
[229]

[230]

F2] 2-10]) gloiA], R* 2 R*= HlEl 7] o},
?ﬂ@~§5T4W$%E§WﬂﬁLmmzﬂﬁﬂ?ﬂéiﬁaﬂ%
o1 gl AL 2~ F(stainless-steel canister)2} 22°C] WH 55 7
3o, A ‘%‘l’%%% Baslar 9= f2 Al 2~ (glass canister) & ﬂﬂﬂ Bl g
(TiN) 7] & 323}3}= 38 (chamber)oll 2t 143819 a1, o o -2 81 %] A% }%— %
%%LEQHHLTW)LAgﬂinﬂmNﬂAWMWﬂT%&Mq 25
oa Rz ) = e x}.%’; zi_lm% Jﬂz (purge)p_ A3l 10 sceme] FHo 2 A 7})\
(N, gas)7} AF-8-% ¢ 2. MFC(mass flow controller)®ll 2]l | o 3}51 .
ghA, o - e A b FAH - vk S8 A & A S EHE(TIN) 7]
ol F-Qlato] 43 2t = A7 Th, 603 &<t WA st A
Eghebe= Aol Flste] 2% 9t v E
A7 &, 603 &<t H A 8= 527 (cycle) 2 =3 3F A T
+ F71= 23], 103], 253, 50%] 2 1003] &2 s}

Hlael] 1 7-2)(Cu) 713 7ol AF3}8F L5 (HFO,) ¥t 94
4 AS-ALD ; area selective atomic layer deposition)<S- ©]
2 7ol AkElel 3 (HFO,) ¥ A skl of o), o -
4 4% Y S Fashize oA, uhv FH8 ATA A 3] 59
1

212 BAHE SRS AL, ) S B 24 o] &4 (deionized
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231

[231] R3 R3
RN ;L—R“

\. /
Hf
I WS
A:i é3

[232] 371 382 2-100] 9lolA, RP H R%+= wE 7] o]t}

[233] TA A 2, 50°C Wi RE frAsk AL, vy S8 AT A S Bakska 9l
= 2 A # 22-2~ e ALY 2~ F(stainless-steel canister) 9} 22°C] U255 F4
Shal, Ao B =S Haskar = ] AY /\Ei (glass canister)E 7-2](Cu) 7]
IS E5H8L= A (chamber)oll 22 AAFF 51, I e A x5 FEHS
T2 (Cu) 71 9L 275°CE 7FD A 71 AbE ol A Tag shod). wat, ol AE A 9
A% THHEL HA (purge)E A8 10 scem®] FHF o2 A4 7F2(N, gas)7F AFE-
% ¢ 2™ MFC(mass flow controller)®ll 2] 3} ] o] 3}5 c}.

[234] S, -8 A AaF SAE S 11}1:1 F2E ATAE T E(Co) 7EE E
grahiz Aol Fske] 4% Sk =FAT T, 603 FF A A S AL, Gl 7
& 7 g(Cu) 7|1 ¥& 235k A ﬂ T3] 2% FoF wE A7 thS, 60
&9 H X 3= T 7] (cycle)Z 3 &} T}

[235] g G- e dxF FAE o] = 23], 103],253], 508] R 1003] & 3}
of 247} =3kl

[236]

[237]  H]ate]] 2 o] 4kt Ax(Si0,) 71 ¥ el Absket S (HIO,) et & A

[238] M e H x5 F 2 H(AS-ALD ; area selective atomic layer deposition)S-

[239]

o] g-3t0], 0] 2B} T A(Si0,) 7] Aol AF3}EE I (HFO,) e 34351t o
o, el e A A2 ZHWM S ezt Qo] A, uhek 232 AT A BA
at7] sheha] 2-18 FA = SHehe & ARESEQlaL, A vhg R A Hol 2
(deionized water)-& AF-88} 51 T}

[3Fsh4 2-1]
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240
[240] r? r3
RN
N\ /
Hf
I WS
A:i é3

[241] A7) 83812 2-19] 2ojA], R 2 R*= W€ 7] o]t}

[242] TA A 2, 50°C Wi RE frAsk AL, vy S8 AT A S Bakska 9l
= 2H ol g 22228 ALY 2~ F(stainless-steel canister) 2} 22°C2] #2525 F-4
Stal, At HFSES B S ar 9= f8 AW ~H (glass canister) & ©|AFS} 4
(5102) 7|1 3-& 3x3sk= W (chamber)ell ZH2F A4 83151, o -84 A 23
FHE L o] A8 A (SI0,) 7] S 275°CE THE A7 Mﬂl ol M st =
gk, od - Ae A AAS FAHELS H A (purge)E #18l 10 secem®] o R A4
7}/\(N2 gas)7]- AF-2-%] 21 2.1, MFC(mass flow controller)©l] 2] 3l #| o] 3} t}.

[243] ShAH, e A A FEH L wb S8 A A S o] ke A (Si0,) 7]
s _‘—{7\5:}3} Aol FYate] 45 T =F A7 TS, 60% FF A A8k, 4
o WH-=-& o) AFS 1 A(SI0y) 7] & E 3tk Aol F]ste] 2% Et wE
A7 Th, 603 & <F A 3H= 7] (cycle) &2 3 8k 3T

[244]  EFR GoAEA AT A 715z 28], 103, 258], 508 2 1003 & 5
o A4z =3 klvt

[245]

[246] W3] 3: A BIE|EFE(TIN) 7] 9 4ol AH3}a} S (HfO,) e &4

[247] - H x5 F2H(AS-ALD ; area selective atomic layer deposition)S-

[248]

o]-g3}o], éﬂﬂE‘rg(TlN) 719k Aol Abs}slat F(HIO,) BFH-S 3 A1 5T, o]
A 990 15 SAYE LA obd 4 FHE A
S/1 B4 212 A S-S AHB e 0, At W8 2] Hol
(deionized water)& AF-2-3F 31t

(51814 2-1]
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[249] 3 3
T
4
RN  N—R*
N/
AN
4 4
R‘““‘*ir TMR
3 3
R R
[2501  Zd7] s}eh2] 2-100] 9lofA], R E RY%= W& 7] o] T,
[251]  TAALR, 50°Ce] W2 2E frA sk, uhe SX-8 AT A E B astal 9l
= 2H Il -2 " AL 2 (stainless-steel canister) 9} 22°C2] #2525 {4
Shar, A HH-S- 52 B aslar )= f-8 Al 2 (glass canister) & 2 S} E| EF
(TiN) 7] %5 F3Hsk= 8 (chamben) ol 2H2F A-2sk3laL, F- A B4 Ak 3
ZHH 2 A SLE EFE(TIN) 7| 38 275°C =2 7FE A 71 A e ol A =3 3 Sl o, st
G- A2 A2F AU HA (purge)E A3l 10 scem®] FrFo® A 7hs
(N, gas)7} AF-8-% ¢ 2. MFC(mass flow controller)®ll 2]l | o 3}51 .
[252] ghA, o - e A b FAH - vk S8 A & A S EHE(TIN) 7]
e E sk Ao Fdste] 4% T =2 AT the, 60% F9F WA Sk, A
o) 9E-§-E-& ASE EHE(TIN) 71 3-8 288k Ao Fste] 2% &< =&
A7 &, 603 &<t H A 8= 527 (cycle) 2 =3 3F A T
[253]  E3H G9-AE A dAF A 571 23], 103], 253], 503] B 1003] = &t
o] 7}z =8kl vt
[254]
[255] Ao 4. G- A4 daF 2 F7] Sl e e s 54
[256] A= A4 4 9(GS ; growth area)d} B] A4 < 9(NGS ; non-growth area)2]
A} 5 5zfol & 7|Hbo = &1] WA A 12 A4kst it
[257] g2 1]
12581 BGs — PNGs
MEHE (%) = X 100
Bgs + Pnas
[259] A7 WA 2] 0] lof A, o = ¥ A} 5 % (atomic concentration)E Y EFI T
[260]  H|aLe] 1ol A 7] Aol AFS}eFSE H(HIO,) HHHhE | A Sk -2l (Cu) 7133

A ALl 1ol A 7] Aol AFEeEE F(HIO,) B e E A sk - 2l(Cu) 7138 AL
olo] G NENA At FHW F7] B o) wpE #F 2 A B % (homogeneous
selectivity)E =4 5F4] & 8(=Cu w/ & w/o DESZ 3 A])ell Y ERY AT,

Ol
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[261]

[262]

[263]

[264]

[265]

[266]

[267]

[268]

[269]

5 8ol A g1S = Qlzol, 7]k Aol Abstel 3 (HIO,) ¥t & A sk -8
(Cu) 7| o A Melxi= 23] 57|04 100%, 103] 5=7] | 4] 99.8%, 253)
719014 98%, 503] 571904 55%, 1003] =710 A 24.8% = Z 3 ¥ 1t}

ESH, vl ale]] 20 A 7] 8 Aol Al 3}FS} I (HIO,) e @A 8k ol Al skt A
(Si0y) 7132k} A A 200 A 7] 3 Aol 2F3}8FZ (HIO,) HHHHe & A 8h= ol 4t
S22 (Si0y) 713 Abo] o] d A A A A FAY 7] Sl e A A
B 5 =435 o] & §(=Si0, w/ & w/o DES = Aol YERA ST

E3E, vl ale]] 30| A 7] Aol A 3}St I (HO,) ¥ e & A ok A StEl B
(TiN) 7132k A o] 30|41 7] 32k 7ol AF8l8l L F-(HIO,) ¥ & @A 8hi= 2 31E
EHT(TIN) 7] 32 Apo] o] of . A8 2] 25 T2y 7] Slpol] & 4 A E
L& Z5A43lo] & §(=TiN w/ & w/o DESZE Aol YERH AT}

5 Boll A F1 S = ol ol, 7] Aol Ak &Fet 3 (HIO,) M F A oF+= ol 4t
B2 (Si0,) 713 T o] - d Ml E = 23] F7] 0l A 61%, 10§ F71 A 27%,
253] F=719 A 19%, 508] 5271014 9%, 1003] =714 6%= =2 = At}

g, v ald] 30 A 7]k Ael] 4F3}s) I (HO,) ¥ 3 Aot A St B

=

(TiN) 7] 22k A of] 30| A 7] 3 Aol Abs}el 25 (HIO,) ¥Hh& g4 sk 2 3}E
EHE(TIN) 713 Abol o] 222 ATe ez YehbA] o8-8 2ol e 5= 3l
ol ¢} &= AFELH, 7|3k ol AFSISE R (HIO,) B2 P4 sk 7+¥(Cu)

N

[ 33 271 Aol AL EFSEE E(HIO,) ¥ A ok o1k skt A(Si0y) 71
v W R A AuA 9= =2 27| 857} %7}'@-0} whe} A A e

|5 Q)
A8k 2](Cu) 713 E?ﬂol o Y& o deE s s 7t

S, A Aol 104 7] % At
T A A]of] 200 A 7] /E}Oﬂ Az}
(S10,) 713 Afo]o] o8 AR F FH 7
(heterogeneous selectivity)E =74 3Fo] & 9(=b/w DES on Cu & SiO,Z FA])ol L}
EFL AT

E3E, A A 6] 200 4 7] ol 43St (HIO,) ¥ e & A 8hs= ol ah skt A
(Si0,) 7133} AA o] 30| A 7] 32k Aoll A3} (HIO,) ¥HtE d A st 4
EEHE(TIN 7] Apol o] 1ol 81 9145 33 7] 315] T2 o] F A
Bl I (heterogeneous selectivity)E =74 5} ] & 9(=b/w DES on Cu & TiNS. & F# A|)

o ey alet,

3, A Ao 304 7|3 Aol Ak} ekE F(HIO,) WS zﬂ*é%h A ste et
F(TIN) 71332 A AL o] 10l A 7133 Aol AF3}st 32 5 (HIO,) et =
2l(Cu) 712 Abol o] FeHEH 145 ZH T/ S 5ol B2 o F A
(heterogeneous selectivity)E =7 3] % 9(=b/w DES on SiO, & TiN
L ERH AT

arelet 4+ 191eh

F/d k= 12 (Cu) 71

r,
é

mlo

oft

ox

o

-
LIt

1 o
fr
=]
>,
=

L

S EX (7 H91ZE) ISA/KR
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[270]

[271]

[272]

[273]
[274]

[275]

[276]

[277]

9ol A 1S 4= ol o], Ao 1o A 7] Aol AFstat H(HfOz ) Bk
ffg Sh= -2](Cu) 7|23} A Ao 20| A 7]t el At FakS &
g3k o] Ak ST A (Si0,) 713 Abol o] of A B A Y2 F A 71471 3140
w2 o] & A E k= 23] FV|FRH 25 TV 7HA] 100%E 574 ¥ 1AL, 503] 5719
A= 52.4%, 10038] =710 M= 47.6% % A ] AT

FERE, Ao 2004 7] Aol AF3EeEE H (HIO,) BHHhE F A 8k oAbkt &
(Si0,) 71383}k A A of) 30| A 7|3 el 4l 3} (HIO,) Wt A st 2 3}
ElEHT(TIN) 7|32k Abo] o] of - A e A 925 F2y 7] Slpe]] & o] F A
Bl L= 23] =719 A = 100%, 103] 5=7] ol A= 99. 2% 2554 F71o) 4= 98.1%,
503] F7] 0l A= 31.7%, 1003] F7] o A= 252% %= 54 = ATk

g, Ao 30 A 7] Aol 4F3}st T H(HIO,) ‘i“l}g sk A3 e
(TiN) 7] &3 A Ao 10| A 7] 7ol *Pﬁ}oFiﬁ(Hfoz) upwap
(Cu) 7|3k Atol o] - el % Azt F2 527] Sl we
3] 7101 A= 68.5%, 103] 7] A= 42.1%, 253] F=7] ol A= 35.9%, 503] 5
710l A = 25.8%, 1003] 571 A= 21.2% = 573 ¥ ).

o]& MElyi=

Aol 5. dg-Aded xS SN 7] Sl uhE AFs}s L F(HFO,) Bt

Qe A A T2 G271 5ol whek, A Ao 194 FFE](Cu) 71 7
of| & Al ¥l 2+3}38} 3 (HFO,) B} 2] 57| (=HfO,/DES/CuQ = FA]), 2 Al ol 201 A
ol k&1 22 (Si0,) 712 Zdell & A H A3} S} FH(HFO,) HHeke] F7|(=HfO/DES/
Si0,= 3EA]), AAl el 30 4 A S}E BHE(TIN) 7|3 el &4 | 413}t 32 5 (HfO,)
uput o] 57 (=HfO,/DES/TiN= EANE 747} 574 38o] 1= 100 YERA AT

% 10004 gelet = Slzol, 253 71 7bA] 7-2](Cu) 713k el A o] 4b3}s)sz
T (HFO,) W] A= A A 71, 253] 57| 7} 23 apA A AF3} s 22 15 (HfO,
) EHo]l A = AS IS 5 AT ol o & AHE FEll, 7-E(Cuw) 7]
xR F2E F71EE A2 A Aol of3)) 253] F7|7HA] = Abste
(HIO,) WFHto] A == A& A AN 71, 258 7|7} Z3st A o] &f & A

A gyt &Y= RS gl = A

gHA, o] b S 4 (Si0,) 713 2 A SFE EFE(TIN) 7] 3 F-2](Cu) 7] Foll A &
A sh= AFEFeE L (HIO,) BH A A A1l o] dkE A ekt om, o] 9 e
AP} F(HFO,) B A A & 35= F-2](Cu) 7] &l A 7+ -3t a1, o]
LS 2(SI0,) 718 2 A S E EHE(TIN) 7| 3 2o 2 #a Q). 53], A 3}E]
EFE(TIN) 7] ol A 3= AF8} 8} 32 F(HFO,) WHet A A g a7 w25 %) o9k
=3

HE
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[278]

[279]

[280]

[281]

[282]

[283]

[284]

[285]

[286]

[287]
[288]

[289]
[290]

[291]

TA A o=, AA e 104 2] (Cu) 7132 gell &A= = A3t 1 (HIO,) B
o] FA1= 23] F71) A4 Onm, 103] 5719l 4] Onm, 253] 57| °| 4 Onm, 503]
7]l 4] 2.95nm, 1003] =71 ¢l A 5.91nm= 274 = At}

3, 2 A] o) 20)) A 0] 4t Bl A (Si0,) 713 Aol & A ¥ = AHeF8lE F(HIO,) ¥t
ukol =73= 23] 710 A 0.35nm, 103] 7] A 1.37nm, 253] =7] )| A 2.43nm,
503] =719 A1 5.56nm, 1003] 7194 9.90nm= A4 ¥ A}

gk, A Ao 3 A A SFE]EFE(TIN) 713 el & A =] = 4Fs) sl 32 5 (HIO,) 2
ko] =7)= 23] F 7oA 2.43nm, 103] F7] ol A 425nm 253] =719 A 5.16nm,
503] =719 A 9.43nm, 10038 7] A 16.66nm= =74 = 3}

Alzd 1 o]kt 2(Si0,) e o] §
- (HFO,) vt 94

(1) =5 7} 2~ ¥ (drop casting)H & ©]-&-3}o], A 3}E|EHF(TIN) 7] 3 4ol o] 4t 3}
TFA(SI0y) B S @A 83l T). of o, o] 2k Shyt 2x(Si0,) 3 E 2 o] 23}t 4x(Si0y)
wo] 50me 9] of Bl WAFH 0.1M & 92 ALgste] FAIsEG AL, o] Abshat &
(Si0y) T FA Foll ol gz 8 N2 22°Co A 7] 8}A] # T

(2) 1S A(Si0,) FE o] A ¥ A SE EFHE(TIN) 7| 32 o} A = (acetone),

o] A~ 2 &5 E(isopropyl alcohol) & B0 2-(deionized water) =2 =AF4]
O 7 10W-E 9t 23 Al F e

(3) A= & Ol*@ﬁ%(sloz) s Eto] A w A B EHE(TIN) 7] %h& 24 7}
(N, gas)& 7123 3, L7} 400°Co] a1, A& H A 12 (vacuum base
pressure) 2715 7HA] &= zulj1(chamber) WH-ol] 5 ste] 10859k FX 18Rt}

(4)25°Ce W25 A8k, F71 8 & A4 A A S Bashal = &
B 1 &l 2~-2~¥ ALY 2~ F(stainless-steel canister)E =8| 33t} o] W], §-7] €] & A
WA AR A=A 8] 3o 12 FA ¥ = S ES ARE ST

3 A9 A3 E BHE(TIN) 7] 9 4bol] 213}s)

(44 11
1 2
R—S—R
71 8182 190] $lo A, R E R*= ol | 7] o ok
(5) o2t BFt 2(Si0,) TRl A ¥ A S E BT (TIN) 7] ko] 7] 3heh4] 12
FEAEH = ﬂﬂ‘j | =% (exposure)d = A==, 7] ZH Qld 228 AW 2 H
o} 471 7185 AAs3A.
©) A4 7?£(N2 gas) 2 ©]-&38t0] 7] B E ¥ A (purge)A 71 L, FH] -
L5EE 400°CE A 3 El ol A, o] 2k Bhf 4x(Si0y) Wi E o] F 3 H A el b

=
(TiN) 71%H& 7] sh8h2] 12 BA == 3F 5ol 303 §<t =& A1 A

L

S EX (7 H91ZE) ISA/KR
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[292]

[293]

[294]
[295]

[296]
[297]

[298]

[299]
[300]

[301]

(1) 7371 Bt 12 FAIH = 320l mF AR o] A3kt 4x(Si0,) w | o] &
4 ¥ ASHE EHE(TIN) 7] 92 25°Ce] 2522 Yzbatqlt.

(8) @AM A AAF FZH(AS-ALD ; area selective atomic layer deposition)
& ol &ato], F7E & A AL A A =F AL o] 4AF3ht 2x(Si0,) P El o] &
4351 2 5FE b (TiN 713 0] 41818k 35110, 2ok 3 49l of ), <)
U A2 2HUL AR QoI A, w238 ATARA 7] 3
514 212 TAH = BFE 2 A8 8o n, A 3 =] o] & A (deionized
water) & AHE-SF AT

(3514 2.1

_1

g71 3FekA 2-10 Lol A, R* H R4 v € 7] o]t}

TAA 02, 50°Ce] WSS A sk, vkt S8 AT A& Bakskar 9l
= 2H 1 # 2- 28" Al Y 2~ F (stainless-steel canister) 2} 22°Ce] 7255 74
shal, ol WhgEE Baketal ol fr el AW 2 Fl(glass canister) & oAt A&
(Si0,) A E o] A ¥ AFEEFE(TIN) 7| TS E851= 3 v (chamber)ol] ZH2 ¢
Askglar, -8 d ks A2 o4k BkT2(Si0,) M E o] P A3}E
BT (TIN) 7193 275°CE 7FE AL e oll M = sk Qv 23, -84 <
A% SAHL 9 A (purge) Z A8 10 scem®] F#F 22 AL 7F(N, gas)7F A
% %1 2, MFC(mass flow controller)ell 2] &l #l| o] 3} t}.

gh, o - E A Ak SAPE S b S 3-8 AT A E oAt A (Si0,) I
§lo] &4 ¥ ASIEEHE(TIN) 7] 82 £8sh= e ol F318to] 4% &< =%

121 &, 603 & ¢F A A staL, Fof whg=& ol1habat2(Si0,) *i&l el P49
ABEEHE(TIN) 7] 98 £3hehs Aol F18ke] 23 &9 =F A7 v+, 60
F &t A A 8= F 7 (cycle) 2 TS TE L7, -8 A s S e
F715= 103] =@ kAo

>

NE

A zd 2 F2l(Cu) HE o] FAdH ASEEFF(TIN) 713 2ol 2F3}8F 2 5 (HfO
,) Bhet & Al
2~®J (drop casting)'H & ©]-83}o], A S} E| el (TiN) 7|2 Aol -2
(Cu) HE & A skqlet o] wl, 7-2](Cu) HE-Z -] (Cu) F-"Zo] 50ml 2] ol ¥H&

S EX (7 H91ZE) ISA/KR
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[302]

[303]

[304]

[305]
[306]

[307]
[308]

[309]

[310]

[311]

[312]

of A 0.1M &2 A&ste] FAd sl aL, 7-2](Cu) S FA Fol Hold =
§ ol 22°Col| A 7] A A
2) T¥](Cu) s o] PAE ZS}E B (TIN) 7] S oFAlE(acetone), O] A Z &2
¢} 5 2-(isopropyl alcohol) ¥ €] 2 <*(deionized water) <= 2.2 =24 0.2 10
&t 253 A H A
3) A= gk :rL‘j/](Cu) sfEd o] HA @Q‘ﬂﬂ'ﬂ (TiN) 7] & A 4 7F2~(N, gas)
Az 3, L7k 400°Co] 2z, 213 # A ¢} (vacuum base pressure) 2= 71
S 7R = Zﬂlﬂ(chamber) o] F<15ke] 1075 oF 7-A3F U
(4 25°Co W55 FA8haL, F7| B & A A A A& Bastal ol &
H ol &~-~" A Y 22 (stainless-steel canister) S 4] 3T}, o] W], f-7]1E] & A
WAL AA A=A 817] 3}eh 12 A H = 3 EE ARGl
[3}8H4 1]

R—S—R’

271 3812 19 §lof A, R B R*= o & 7] o T}

(5) T-2](Cu) & o] FAH ASIE EHE(TIN) 7] 3o] 7] 8182 12 A4

Eol =F(exposure)d F U5, F7] 2EH| QN -2 AV 2EH 9 AF 7]

AAsk3 T

) A& 7F2(N, gas)= o] &3te] 7] A S H A (purge) A 71 3L, FH] -

55 400°CE A g E el A, 2] (Cu) sl o] FA ¥ 2 3HElEHa(TiN) 7] & %

A7) 8 8hA 12 BAEE 3 3FEol) 305 B9 wEA| AT

(1) 7371 382 12 BA 5= 3gEol =517 7-2](Cu) S ¥lo] F44 23}

E]EHE(TiN) 7| 8& 25°Ce] 5= Y28kl th

(8) 4 -A e A YA}F F 2 H(AS-ALD ; area selective atomic layer deposition)

& ol-&sto, 7 el A A A A A o] =E A -2](Cu) SR o] FAdH 23}

E| EFE(TIN) 7] 9 Aol] 2318} 5-(HIO,) BHat-2 & A 313l e}, o] w), o o el %]

OJZ}X FTANE FA stz oA, W SR8 AT A 2 A SHr] 848hA] 2-12
]Q 313 &2 AFEEHS A, ol HE-S-E 2 A eho] 227 (deionized water)S A}

HUAHEmEA

o o
2 Mlo e
Nl

[i}@*—l 2-1]
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[313]

[314]
[315]

[316]

[317]
[318]

[319]

[320]

[321]

7] 88k 2-100] 9loj A, RP 2 R*= Wlg 7] o)t
TA AR, 50°Ce] WS EE s, Wbt FAE A A E Baskar o)

& 2 Q18 22-22E ALY 2 F (stainless-steel canister) 2} 22°Ce] WH2 55 §-4]

Shar, gt Hb--E-8 H#slar 9= f-2 AlY 22F(glass canister)E 7-2](Cu) I
Ho] A ¥ AI}E B (TIN) 7] 32 E§8k= F 8 (chamber)ol] 72 1723131
, G- AEA AxE S TEl(Cu) IHE o] FAdH A S E EFE(TIN) 7|
& 275°CE 7FE A 71 Aelol| A =318} T}, T z‘;} of oF A el %] Ax}= = Z 2
2 A (purge)E A3l 10 scem@] o2 A4 7F2(N, gas)7F AF-8-¥ 9lom,
MFEC(mass flow controller)®l] 2] 3l #| o3} 1t}

ghH, - AE A AaE S-S wh S8 AT A S HEl(Cu) BiE o] ¥
AL ASHISHRIN /198 EUHE Aol T3] 43 Bk k@0
o, 603 FF HASkaL, At ¥HE=-& 7-2](Cu) ¥ o] F A H A SE B (TiN)

B F s Wil R ste] 22 Beb w3 A7l the 60 Bt 5 A3

Neyele) AT, &, G084 942 3] 2713 108] 39

o},

R

J

o N X
;&_rlp

H] LA 2ol 1: o] AFSbF 2x(Si0,) THEl o] & ¥ A SHE BHE(TIN) 712 Aol At
B}8FZ F (HIO,) ¥H €4

(1) =55 70 2= (drop casting)F = ©|-&3to], A SFEEFE(TiN) 7|2 7ol o] 4t 3}
TFA(Si0,) A& P33T of wl, o]k 3}14x(Si0,) M2 o] 231 22(Si0,)
o] 50mee] o gREe) FA4kE 0.1M 8 -8 AF-8-3le] A Akl AL, o)Ak E A
(Si0,) & A Fof] Fololi= & M-& 22°Col| A 7| }A ZA T

(2) ©14FS} A (Si0,) I E o] A ¥ A SFE] EFE(TIN) 7] 32 oA E(acetone),
o] A~ 2 ¢35 E(isopropyl alcohol) & B0 2-*(deionized water) =2 =AF2]
O 7 105 253 Al H 5kl

(3) Al F gk o] AFSI T A(Si0,) o] 4| A S BHE(TIN) 7] %
(N, gas)= 7128 & Y+ 257} 25°CS! 3 ¥ (chamber) W7ol 5

ok f 7 5k,

mlo
[>

A7t
10

!

of

H
Tf

(1

Ol

L

S EX (7 H91ZE) ISA/KR
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[322] (4) 9 - A x5 F-ZH(AS-ALD ; area selective atomic layer deposition)
& o]g3}o], o] 4k} A (Si0,) FE o] FA ¥ A SHE| EFE(TIN) 7] 3 ol A3}

SFZF(HIO,) e A A sl o] wl, - A el A A3 FAPH & s
Lo A, wpa S 28 A A 24 8h7] Bheba 2-12 FAIH = 3 E S A

5h5d A, Aol HE-8-E 2 A gho] 2-9=(deionized water) S AF-£-3F3A T}
[323] [@ri“—u‘ 2-1]
[324]
T3 i:|23
4
RN N—R"
AN
AN
R T !lQ——R4
R R
[325] A7) 88241 2-19) Qo] A], R L R*:= v €l 7] o]t}
[326] TFAAR R 50°0Ce] W25 f-A8ka, v S22 A A E 2 aska )

= 2 9l d 22- 28 AL 2 FH (stainless-steel canister) @} 22°C2] W25 f-A

shar, g vhSE-& B stal 9= f-2l AU 22El(glass canister) S ©] ’\Pﬂ-ﬁ%\_
(SlOz) Jﬂ ol A ¥ A S E B (TIN) 7] 3-8 32 83F= 3 ¥ (chamber)©l] 242} 1
As3a1, F - A A AAZ FAH L o)A SfA(Si0,) HE o] A3 H A SlE
E}F(TIN) 7| 3E 275°CE AT Aol A 3l st Qi) iEE, ol of- A e A 2
25 T2 2 H A (purge) & A3l 10 sceme] 02 A A4 7N, gas)7F AR

% %12, MFC(mass flow controller)oll 2] &l A o] 5} ¢}

B27] B G MEA AAE ZAPS W FHE ATAF o AT A(SI0,) 7

- B S |

A9 ASLE EHE(TIN) 7] 32 3kt fvjo] Fddto] 4% Bt =5

gol %
A7 B, 603 BT 1] 5har, e NES-E-2 o] A3t 2(5i0y) o] FA
ASEIEHT(TIN /18 A5 Aol 5913001 2 B4 A1 0, 60
% B B4 8HE F7(cycle) 2 S A Bk EH, A Y A5 FHyel
271 103] et

[328]

(320]  mlsAlze] 2: 7 Cu) ST 0] FAE A BHE ERR(TIN) 7] % o) AL 8hsh

(HfO,) ¥} 34

[330] (1) =5 70 =¥ (drop casting)§ & ©]-&3to], A S} E| B (TiN) 713 ol -2
(Cuw) A& Attt o o, 7-2](Cuw) IS 7-2](Cu) 2ol 50me 2] of ¥
off FAHE 0.1M & & Abg-sto] IS AL, 2] (Cw) SHE A Foll Hol =
g-ol-& 22°Cel| A 7] kA T}

L

S EX (7 H91ZE) ISA/KR
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[331]

[332]

[333]

[334]
[335]

[336]
[337]

[338]

[339]
[340]

() 7el(Cu) o] YA E A BHE[EHE(TIN) 7188 oAl = (acetone), O] & Z 2

3 &3 & (isopropyl alcohol) & &o] 2-*(deionized water) =22 =24 2.2 10
FE 28} AR AT

(3) A A g -2)(Cu) FE o] A H HSE EHE(TIN) 7|25 H 4 7F(N, gas)
2 A% T Y 257} 25°C¢] A (chamber) W30l 5938te] 10859 74
S T

(4) 4 -Ae A AAF FZH(AS-ALD ; area selective atomic layer deposition)
= olgske], 72l (Cu) & o] I/ H HSIEEHE(TIN) 7] 7ol Ahs}hstz 3
(HIO ¥ek2 WA Bkoleh of o), Bl N Ed U4z 23 sz Qo]
AP 23 AT ARA ] 54 212 FAIE i SRS ALS ekl
A HE-S-E 2 A4 g0l &-4>(deionized water)S AF-8-3FSI T}

212

[3F5H4 2-1]

_1

R R
L

4
R—N N

\/
4 N/\ e

211

R3

2101] Aol A, R L R* = W€ 7] o1},

,50°C2] 141!‘%%52 Ashar, WhEh S AE A A S Hastar gl
1]_/: 2~El AL 22¥](stainless-steel canister)2} 22°C2] HH 55 {4
HE-S 58 H 333 1= f-2] AW 22 El(glass canister) S -_rLE](Cu I
A A S EFE(TIN) 7| 3-8 E8s)= B (chamber)©l] 22+ A A SHS]
g1 8 545 F 2 S T2C) A o] B4 E 2 e EHE(TIN) 7]
72 275°CE 7}03;\] 71 /q.EH 01]7‘1 TZS(E 0}0&;} s 5]_ oﬂ Od /HEHZJ OJ;<}7~ Zzhﬂ%
< HA(purge)E A3l 10 scem®] FHF O 2 AL TFA(N, gas)7F AFEEH R o,

MFC(mass flow controller)®l] ]3] A o3} t}.
37, oo M el A Qa3 Z 2w ulu) =it
Al A BE BHR(TIN) 7] 3-8 3E£8H8h= 3H] o
&, 603 F2t WA 5tar, A o] g-3¥ 3} E EHE(TiN)
7138 E35tete “u‘ﬂoﬂ st 1 o5, 603 &<t A 8=
T71(cycle)2 33T}, FEgk, o o8 %X}%‘ FAH e 7= 103 73

ahgich.

m...._.

]_

_Joi'

o
x i

4

)‘E]

_1>4
= 10

:V‘d e

?

o 2 R

&

K

o
<|

SR o

[‘

A7) & Fel(Cu) ¥l o] ¥
1St 42 4 w2 o

r‘l rm

213 4 6 : FE-SEM %4
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[341]

[342]

[343]

[344]
[345]

[346]

[347]

Az ol 19] o] 2b 8k A(Si0,) o] @A | A SHE B (TiN) 7] 2ol] sl %1
Al W5 FAF A2} € 1) % (FE-SEM ; field-emission scanning electron microscopy)-<-
AREgE AL S Festo] B 119 (a)oll YERW AL, Bl A Zof] 19] o] bt A
(5i0,) jﬂ‘:’dol /4 E A S EFE(TIN) 7] 3ol &l A A W FAF A2 A A
Fasto] =119 (b)ell Wbl o, Al el 29 1-2](Cu)
A3 A 3E EHE(TIN) 7] 3ol W‘ﬁﬂ AA E A A2 A& A S
= FAste] = 119 (o)l YERH LA, Bl LA o] 29] 2] (Cu) 3| E o] &
A B} B (TIN) 7] 3ol T &l 1 A HJ% FAF A2 An A & AR S A S
&ato] 1119 (d)oll e AT A ] 241, JEOL JSM-7800F 4] (JEOL
Ltd)E o]-&35t 3l

2119 @& = 119 (b)9] Bl E Fal] AT qlizol, BlaA| e 19] o]
2SR A2 (Si0,) I o] &3 | A SFE B (TIN) 7] o] Al el 19] o] b sht 4
(Si0y) & o] A A S}EI B (TiN) 7] & Bt} o] 23} 4x(Si0,) Ake] 7 &

7](roughness)7} U] T 312 1T 5= 9o, o] & &3l AF8}a}3Z 1 (HfO,) ¥
& Bl A el 19] o] 2k 3kt &(Si0,) W' ol @4 A SHE EHE(TIN) 719 323
ol B FAA A48 A gl = AJeh e Az 19 o] AFsht 4 (Si0,
y S o] FAE A e EHE(TIN) 7] 32 %Z}H F 71l = A 72L& A A o] o] &l
AFEFSE L (HIO,) Mt A o] A H &< Q‘ﬂ% T AU

£ 5119 (o9 = 119 (9] vl E B8l g1e 5= 9% 01 H] LA 2 o] 2
o] 72](Cu) & o] &4 A3} B (TiN) 7]-‘&0] Az 29 2] (Cu) s H o]
A A S E EFE(TIN) 7132t 2] (Cu) JAF] A 2 7] (roughness) 7} T = 4

e 5= 1o, ol & Fall 43Sl (HIO,) BH S Bl LA o] 29] -7
(C ) Rl P A EHE(TIN) 7] 3ol U5 547 941 e &<l
o Addek g, Al 29] 2] (Cu) ARl o] WA E A SHE| B (TIN) 7] 3

mN 4
) mlo

w

A F7IEE AR QA A ol 3 LSS (HIO,) ¥t B4 o] o] 4] 53]
22 3% 3 At

Azl 3 : o] 2k 31 A(Si0,)-7- 2] (Cu) B o] &4 | A SHE BHE(TIN) 7123 4
ol 23l F(HIO,) ¥4 P A

(1) =5 70 2=¥ (drop casting)] & ©]-8-3to], A S E EFE(TiN) 7] 3 Aof] o] 4ks}
7 2:(810,)- 781 (Cu) A AL F AT o] ], ol AABTL(SI00-T2)(Co) A
& SRS A(SI0,) EE B 7] (Cu) 2ol 50me 2] ol ghEoll EATE 0.1M &
N& AHEste] GAERlaL, ol Ak Bk (Si0y)- 72l (Cu) 2 E FA F-oll Holsl=
o2 2200l 4 13 Ak

(2) o1 AFB} 1 22(Si0,)- 72l (Cu) 2N H o] &/ € A SHE[EHE(TIN) 7] & of Al =
(acetone), ©] A2 2 ¢F5 E(isopropyl alcohol) 2 &-0] 2-*(deionized water)
2 FaH o2 10959t 2539 Al FH st

=

L

S EX (7 H91ZE) ISA/KR
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[348]

[349]

[350]
[351]

[352]
[353]

[354]

[355]

[356]

[357]
[358]

[359]

(3) A H & o4k Sht A2(Si0,)-T- 2l (Cu) o] A A A SHE| B (TIN) 7] 2
AA TFA(N, gas) 2 A28 3, Y 2571 400°Co] a1, 73 # A $F¥(vacuum
base pressure) =712 7FA] = ¥ (chamber) W30l 54 3l] 1055 ¢F 741813
=3

@) 25°C WHL5E FA8HaL, 718 AiAL JAAE Baetal o &~
B Q1 #) 2x-2~ " ALY 2~ F (stainless-steel canister) S 1] 31t} o] o), §-7]E] & A
WAL AA A A 8] 3182 12 BA = 3 ARSIt

[2hst4 1

R—S—R’

371 382 19 oA, R 2 R*= ol & 7] o]t

(5) o141 2(Si0,)-7- 8 (Cu) I E o] A H A S}E EHE(TiN) 7] 2ol 47| 3}
k2] 12 BAH = 8 E ol =F(exposure)E 5 A EF, V] AHJY A
A 28 &} A7) 73S AA 3

(6) A4 7F(N, gas) S o] 8314 237 AW 5 3 A (purge) Al 7] 3L, AW U 2
55 400°CE f A gF B el A, o] Ak s 2x(Si0,)-1- 2] (Cu) s o] A H 23}
E]EFE(TIN) 7] 82 A}7] 318k 12 FA 5= 3350l 30% B9 =& A At

(7) 371 3}8H2 12 FAIH = 3R] mE AT o] ATk 4(Si0,)-7- 2] (Cu)
sfe o] A ¥ A SHE EHE(TIN) 7138 25°C9] &2 Y7hshgit.

(8) - e A YA}F F2H(AS-ALD ; area selective atomic layer deposition)
S o] g-3te], F71El & AEAF A A o] =FAIZ o] AL 22(Si0,)-T- 2] (Cu) 3
o] 340 ¥ A SHEEE(TiN) 7|3 2ol 2bs}8k 245 (HfO,) ¥Hih-& 340 53l
ol o, - e A YUAF FEHE G sh=d] Jof A, Bht FAE AT A 2
A st 31ekA] 2-18 A= S E S AR SRl AL, Ao WhEE R A "ol
(deionized water)-S AF-83} % T}

[s}8H2] 2-1]

T3 T3
4 4
REN N—R
N\ /
2N
wa-?s T»—-—»R4
R R
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[360]

[361]

[362]

[363]
[364]
[365]

[366]

[367]

TAA R, 500Ce] WS RS A st v S8 A Al E Bakshar 8
= ZEH| 1 # 2- 28" A Y 2~ F (stainless-steel canister) 2} 22°Ce] R 55 f2
shal, A o) iS58 B astar 9= -8 AU 22 E(glass canister)E ] A Shf A&
(Si0y)-7-2l(Cu) j&d o] FA | A3} BHE(TIN) 7| 82 £ 3H3= F 1] (chamber)
of 247} A8k ar, - e A A FA 2 o] Ak Skt A2(Si0y)-1- 2 (Cu)
S 1] 9 2 ShE B (TiN) 7|92 275°C s 7191 A1 71 4ejol) 4 e sdeh.
g A E A 9342 2392 A (purge)E 98l 10 scem®] §F 0 = A4

7F22(N, gas)7F AHE 5] §1 2™, MFC(mass flow controller)®l] 2] &l A3} 31t}

a3, - Ael A YPapE S22 ub 22 A LA E o) AL BT A (SI0,)-
*_rLE](Cu) siEto] A4 | A SE B (TIN) 7| 92 238k ol 59 ste] 4%
FL mEA G, 60% Bk AA G AL, o) whE B S o)1k Eat A (sloz)-?a
(Cuy 3110l @49 ASHEIERF(TIN 7] T8 ¥ eehis

=EA ] B, 603 5} H A8k 57 (cycle) = 4836}31@
Eoh g ** B4 xS S ol 5715 103] 9 253] 2 sho] 247 =363

.

2%l e 7: AES ¥4

Az o] 32] o] 2k 8k 2(Si0,)-7- 2] (Cu) o] &4 | A SHE| BHE(TiN) 712
3] A A A3 (AES ; Auger electron spectroscopy)< & 3F #2418 4= 35} o]
%120 YERH AT WA AE] 241 PHI 700TM 4] (Scannmg Auger Nanoprobe)
5 o] 8313141, &9l 27l (Line scan) & v|°d (mapping) " H-= W 7|7} 20nm©]
a1, A G o] 2020’ Rl 25 S 7RO E Bkl T

5129 (a) 2 (d)= 98 Z 23 (mapping profile) Z 2+l 27 (line scan)& ¢
gk o] 2k &kt 2(Si0,)- 12l (Cu) T o] AES o] u] A o]t} T3, &= 129] (b)+= 9 -
HNENA Q= =2 S 108] 7|2 Sa ek To] W w2 nielo] il & 129
()= DF- A2 AAF F2NS 253] TV 2 e o] Py Zrapglolt,
g 5 129] (o= -8 A A FAE S 103] T2 3 9 g4l
ﬂ ola1, & 129] (Hi= -84 A5 FAY S 253 7|2 73 39

124 (b)L WA (Red) AE42(0), = A (green) 1-2](Cu) B &4 (blue) 5F2
H(HNS] RGB 2.¥ #o] 7} )= vlsg 2 3pd o] FA ™, Bt (purple) 2H 4]
Atolell -2](Cu) A 7F A& ¥ = e G = vk B g X = o] 4kt
22(8i0,) B AF8}EF 2 F (HFO,) o A VF2.3= 2EA(0)7F gh &2 o] &k 5 (HH I A
A= e YR T o] = e o] 2] (Cu) 2kl el AF3}8FE F(HIO,) & A 84
G A og Hol, o]e} g2 A E T, § G- A AAE FAYE 103]
T2 3 o= o] Ak Sht &(Si0y)ll &t 72l (Cu)ef 3l & A A e 4]
(blocking selectivity)S H. 915 g213t 4= gt}
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[368]

[369]

[370]

5129 (o= L Aol et gl 208 BolF=d], 8] 223U (Cu
profile)oll A 3} - (Hf) 5 5=7F &&= A & a1, 2FstE 3 2 912 (oxide profile)‘?}
2 AT}, o) AbE 1 Ax(Si0,) BRI 3= o] A&t Ax(Si0y) ol EHH o iz 4FE)
=3, AFSEeE T FHIO) ol E3HE o] 3= AtshEo] glome, o] 48kt 4 (Si0,)
ghelel A o 2 44 (0) 457t # 2 E A

A, 5 129 (e) 2 (Dol A= FEl(Cu) 2ol A S FHD o] BEE AT o
o & A= 7-2)(Cu) el stZEH) A 540l i, fAS S-S
dahiz Ae AT 5= AT 5129 ()0l A A -] =4 9] 2h2 A& A F

}¢ Q=1 o] = FE(Cu)2 2He T x| 7} o} A AF3} 3} F(H0,) S 9 A 92k

S Uehdd 5 129] (Dol A 271E 9o A R o }JH(Hf)Ol A= A=

T AT, o1 73] o] Ak Bkt A2(Si0y) BHRl el Y 322 S F(HS) 5 F o
A

AEA SR, AES ¥4 2 Tl A, 7B & A A A A= o] A St A (SiO;
)-12](Cu) oA G -84 ks S22 103] F=717h4] = -2 (Cw)E
aahA o ks geld 5= 9Tt

A

m& mmn



39

WO 2023/204453 PCT/KR2023/003538

47 1]

[°d-1-3 2]

1% 3]

[T 4]

[ 5]

TR
gahz A7), ol 28kt 4(5i0)F E 3k A271% 3 sl
sk A3zl ME R e slo] AA sk 78S Fulehiz A

o b

g Mo
otk
Ja)

e ol

i
)

o2 oX
12 N
P, N

oo

71El & A AL AA Al =F A= A2 A 3
TAHH(AS-ALD)= o]&-3to], 7] R 71 El & AwA
FAZ 71e] el whets A7 A3l & £9ket

oot

2,
2
2

ox R 12

7] A1 %] ERe] FAE uree] £, A2/ o] Evlol FAH b
A % A3/ %] o] G H wre] A gol AL 57

o]

o2 5k F-AduH QA5 FHYS o) whre] AE A Sy
Aol ef A,

A7) F48 F2](Cu), L E(Co), FHF(Ru), =2 H dl(Mo) L &~
(W)S. & o] Fo]x|i= Lo 2 g AEy

471 Ash= AslE Ehy, A3bEe Bl A SR A g oA Bt = o]
FolA = Fo R HeE

A7 S T, FEASE G A A EAR o] FolA = oY
B A=l A8 E o Fi= g el Yaz 22 UG o
B3 whupo] M e A Fapuy

Aol Aol A,

471 3 EE Tl (Cyol it

A7) AslE2 A sl E‘rH(TlN)o]Uﬂ,

237 whuk e ALELE} 3 (HIO,) Bl AS 5 o & o= of -8 4
AR SH Y& o] &3k ubuhe] M e A FAEY,

A1ael ghofA,

a7 27 (g HEeHE S 5P 0= st JI- A9 H A2 Sy
& o] &gk uhuko] M el A SHY

(HA<B<C

471 270 (el SlolA, A A7l e 9ol &4 d whte] FA& 1
Ebl oz, B Al27|we] el FA 9 whete] B S Jehg e, c A3

713ke] el A E dhre] A & e
Aol oA,

7 F7IE 2 A JAlAlE 8] B 1R B H = e s 2
sh= Al S0 sk J A8 A A SHWL ol 89 kel A
EE R

(4 1
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[7d 73} 6]

7473 7]

[4-1% 8]

[7d 73} 9]

7473} 10]

R—s—R’

7] 88kl 1o Qo] A, R 2 R*= 7H7F Z e o 2 O] ~C129] A3 ¢
217],C3 ~ C129] ¥23 &7 7] Ei= C6 ~ C129] o} 7] o]},

Al 15}ell Qo A, A2eAl=

A7) 1S AxE T )R 57} 300 ~ 500°C0] 3, H - H A ke
(vacuum base pressure) =712 7} = ¥ (chamber) W]l 5 3to] 1 ~
203 &}t fr Al sk A2-19 A,

A7) BB E ¥ A (purge)r] 71 3L, FH W3 &5 200 ~ 500°CE H-A] &
Fefoll A, A ol 718l A&A A4 & F9ted, 73S F71E
& A B2 AA A 1 ~100% FoF =ZA] 7] = A2-29HA]; L

A7 F71E & A2 QA A ] =FAIZ] 7]3E 15 ~35°Ce] &7 W
A 71 A2-3%A];

2 P A2 W0 3 JI AU A 945 FHYL o] g3 v}
o) Aela F Ay
1ol glot A1, 471 A2et Ao A

ox 2 1T N Ho JP\N; Ho 2 7 mm J}L
NN

7€l & A E-AF A A o] =FA 71 Al17] 2] F -2 90°~ 100°2] = H
b5 7HA AL,
71l & A WA A A o =FAIZ A27]Fe] FH-2 70°~ 80°9] & 7
7hg 7= Ale A 0= ahs - AE A dAkE FEHE o] &%
uho] A A SRy,
6ol Lot A,

E o)

7] Fefel] F=AH 771 E & A2 A A = E 8l 2l (thermal
dissociation) = ©], &7 4 5} d (alkylsulfanyl) 2 & Z (alkyl) = 22} 5-2] &

al,

371 7 9 (alkylsulfanyl)> Al 17] 9] el F21¥ a1, 7] &
(alkyl)y> A27 o] o] S = e 50 51z Jo- A4 ¢
245 FHW S o] &gk whvto] el A FAuby,

Aol gl A,

AF7] &7 A 91 d (alkylsulfanyl)-< ol € A 91 'd (ethylsulfanyl)©] 31,

l%é@@m:IEmmwﬂﬂ%%%giégﬁwﬂﬁwﬂﬂn%
A S o] @5 uhupo] A el F Zabup

%ﬂOmviﬂﬂﬂB%ﬂ~

.rry]\q—% A2 A A el =F AT 7] -8 3 B (chamber) W0l 59} 8}

31,200 ~ 350°C=E 7}E A 7] = 7‘1]3—1‘;}7ﬂ, 2

871 AE el Bt S8 AT A E Fdske], 1~ 10% &

U2, 50 ~ 703 & SF ¥ A (purge)star, Aol BES-=& A8l A5t 1

o
2
N

O_O]No

2
b
i
>,
~y
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~ 5% Ft mEAIZ THE, 50 ~ 703 &9 H A 8= 527 (cycle) 2 F -4
B4 AT S S ek A2,
T 2 As 5F 08 sk G- A EA AT SHY S ol B
The] A S 2.

373 11]  Al10Fel glofA,
R s p e e o B o i P AR R R e
30 R BAE = e, 8] sheh A 48 A E = ek R ] 8
oA SR EAH = 3hehE Tl AEE 1F ol e 2k AE 5
S8 sk oA AT AW o] &3k uhehe] e Ay,
(3}t 2]

1% 12]

(L):M(NR'RY),,

371 #Hata] 20l Qlef A, L Al E R A E T el d B Cl~C129] &4 A
st Al ZF 2 Ao d 2 o] Fo A= o B HRE AElE = ggkso)ar,
M ElEH, 31T 2 A2 aF 0 & o] ol Xz o R E AEHs
FEoly RYURE= 474 =84 07 C1~Cl129 A8 &7 7] =3~

C129] ¥A1& &7 7|0, n& 0, 1 = 20]H,

BRI

R*.M(OR");.,

371 3482 30 YA, M LT, g A 2 F O E o] Fof
A= o2 dEHEE 3450, R YR = 44 5HH = CL~
C129] A8 47 7] == 3~ C129] #4183 & 7]olH, me 1 A 39]
al,

BRI

(L»),MR’(OR%)5.,

7] 3482 40 Qloj A, L= A E2d et o d 2 Cl~C129 &7 X

A A EFR2AE T Y E o] Fo] = O B IE AElE = g 7k=o]a
M BB, 82 R A2 F 02 o] Foj A= 7 L2 RE AEy =

FE&oH, RTE RS 47t 594 o0& C1~C129 A% 47| 3= C3~
C129] #4347 7]o]m, pi= 1 1= 20] 3L,

(3184 5]

(R°N) M(NR"R""),,

371 3482 50| doj A, M B, U o4, eheEE, =el il E B A

OF o] Fol A= Fo R RE NEE= F40]1, R, R 2 R"= 47
ZYA O Cl~C129 A3 &7 7V] Ei= C3~C129 ¥A]3 77| o],

qbl EEL—_Z o]q.
A1 ol Ao A,
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7] gheha 22 A = g E-2 H EET| 2 v E ol k)t
(TDMAH), H E&}7] 2 (H] o & o} 1] 1) 8} 3 5 (TDEAH), Bl Ee}7] 2=l &
| gl o}n] )3} 3 FH(TEMAH), A 2 H et o d E 8] ~(t] v e o] i)
S22 F(CpHE(NMe,)s), Wl Al S 2 A Ef] o) d E 2] 2~ (] v E o} ] im)a} a2
¥ (MeCp)Hf(NMe,),), ol & A S Z H el ] of) J E 2] 2~ (v] v & o} 1] 1) 3} 2
F((EtCp)Hf(NMe,),), (n-Z ZZ A 2 2 # E}t] of) U) E 2] 2~ (v] W] o} 1] 1)
3} ((n-PrCp)Hf(NMe,),), Al 2 2 bt ol d E ] 2~ (| e of) o} 1] 1)
S} 22 7 (CpHE(NMeEL),), W e Al & 2 H el ] o] d E 2] 2~ (| gl ol e ofm] )
B 5 ((MeCp)Hf(NMEeEt),), ol & A & 2 3 el ] o] Jd E g] 2~ (v & ol & o} ]
)3 32 F ((EtCp)HE(NMeEb);), Al & = A el t] o] d E 2] 2~ (t] o) & o} 1] 1)
8} 32 7 (CpHE(NEL,),), W €A & 2 H et ol Y Ev] (T o d o} ] m)a} 32
F((MeCp)Hf(NEL)5), ol @Al & 2 g Efr] of d E €] 2~ (] o] & o} 1] 1) 3} 22
T ((EtCp)HI(NEL,),), H] Z=(A Z Z 3 Etr] of) ) u] 2 (V] vl E o} 1] i) &} 2 4
(Cp.Hf(NMe,),), Bl (M A 2 2 5B
((MeCp),Hf(NMe,),), B] Z=(o| & A & 2 4
35 ((EtCp),HE(NMe,),), H] 2=(A 2 =2 e} ] o | yn] 2~ (v & of| & o] 1] 1)
3} 32 (Cp,HE(NMeEt),), Bl Z=(H & A E 2 A el v ol J)yn] 2~ (d| E of| e o} 1]
) 8F 3 ((MeCp),Hf(NMeEt),), H] ~(o| & Al 2 &l ebr] of dyu] 2~ (] &
ol & o} 11] %)3} 3 F ((EtCp),Hf(NMeEt),), H] 2~(A] Z 2 e} r] of) ) H] 2~(t]
ol & o} 1] )3} 32 F(Cp,H(NEL,),), Bl Z=(H & Al & Z 3 Efr] of) J)H] 2 (] o]
g o} 1)} 3 F((MeCp),HE(NEL,)5), H] 2= (el DA & 2 B v of] ) B] 2~ (]
ol &l o} 1] )3} 3 F ((EtCp),Hf(NEL,),) == (n-Z 2L A ZF 2 H el oY)
E g 2~ Wl g o} ] 1) A] 2 5 ¥-((n-PrCp)Zr(NMe,);) ©] 3L
A7) sheh 302 B AIE = SRk ES EfuE SR, EdEYF
i, UM e SR o] AZ R EZAE L= vo| YRy o] AT R T
Al o,
A7) 3}eka] 42 A H = 35HE & CpHfMe(OMe),, CpZrMe(OMe),

, (MeCp)HfMe(OMe),, (MeCp)ZrMe(OMe),, (EtCp)HfMe(OMe), =+
(EtCp)ZrMe(OMe)©] 2L
2g7] 8}ela 52 FAE = SRS tert-FE o] v = E 2] (] o @ o} 1] i)
E*E”E*(TBTDET) tert-*1- & o] 7] = E 2] (t] W & o} 1| 1) BHE-F(TBTDMT),
tert-'t- & o] 1] .= E ] (el & w| F o} 1] 1) BHEHF(TBTEMT), ol & o] 1] ‘—EE]
(t] ol & o} 1] =) EFEFR(EITDET), ol € o] 1] .= E 2] (U] W & o} 1] 1) Eb et
(EITDMT), ol & ol = E g (o & v & o} 1] i) B F(EITEMT), tert- o}ﬂ‘
oln| = E ] (] W & o} 1] 1) §HE-F(TAIMAT), tert-oF & o] 1] 1= E 2] (] o
gopn] myeteb i, S| (] o] ) e tert-ob R o] P = E 2
(el v e ol iy ehe- 0] 2 (tert- 7 o] 7] 52y B] 2~ (T W R o} 1] 1) B 2~

ofl J)H] 2~ (v] W &l o} 1] 1) B} 3
el ol ) 2= (v vl gl o} 1) 3

L

S EX (7 H91ZE) ISA/KR
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hYA
ar

at7] sheba] 2-12
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1
1.

ol 1ol A,
14 A7

2

El(BTBMW), H] 2 (tert--8l o] 1] 1) 8] 2 (t] o] €] o} ]
o,

(tert="F- & o] V] 3myu] (ol & v ofv]

A1

}13]

[¢]
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3

,?L

a)

8

e

wo B o wir W_B RO Wﬂ MAM
7 Mo & W yr = X
—~ = X K
T J oF = Ne o_e U
o 2w T w MO
O = o) fa o NN g
: a5 e HOE Mg &
— AT,AL o X ﬂ;lﬂ;lﬂ;lwpﬂ.,
&) Mml = or To To o < w
. ey ~ SRS A =
2 imﬁ _oao_OMﬂq_o%7
OM < ‘_Wloﬂ ol Ot — — — 7" . Q,._
=5 ) o © 0 ~r BH
o i L W ™ L Lo m o
— TK o = do W BOEE LM<
i M Lo N A g o
- 0 — \y e
=T E0s pa pEMEogow
o KO T — ~ & & R wn ;lwm
~ g ur = Iy a U 4 g
P S M =
N = op X = O O O = = o
o &M w N Moo w "
oK o NS S a2 ) © = dl <
o, — A o F NN 7o Mo X2
“h Em W® T aweax Ty
“ - i3 T T PSS FHT
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o< E T TN o=
SIS 2y ~ nw oY om B oMM X 0%
N/ ST W T T oy T
= AU TPy BT s B
= = N THEE 2w ) w2 A aTmog
o) M/. 3R!IIN — 3R for =T W oy & B ) A g4 R B
Gl ~ _ BN o T e o g W W W oy N
No o « -« Wﬂamwﬂﬁﬂﬂm_ﬂg mﬂﬂﬂi%o_em
< B x 0ol T e T No ® xe R ER T N NR N of fim o <o
¥ = =) =
0 00 s fre)
In In In In
%o "o S %o

&7 (alkyl)©]

1

1

kBl

3T
ar

A7 A7) el = ¢ d 9hd (alkylsulfanyl)©]
71 A27]1 9]



WO 2023/204453 PCT/KR2023/003538

A7 A7]e] el FAdE kb S, A27]vke] el FAdH 9t
o] T A3 o] el A | k] F = olg AL 5
O & sk vhto] M H o= AR 7|

47 18] Al17&el 2lofA,
Sh7] 271 (1)E 53t A s 5 0= o= dhfo] Aejx o2 A%
7],
(hDA<B<C

71 22 (1ol dofA, AE A7 Fhe] wwel e uhvte] FA4 &
Bl a1, BE Al27] 3] el dA44 % abate] FAE Yetl Y, cE A3
713ke] el A H uhute] FA 5 e
(978 19]  Al17ael glojA,
71 &7 7d 3hd (alkylsulfanyl)2 ol @A 9} (ethylsulfanyl)©] 2L,
A7) 47 (alkyl)S ol Elethy)Q! AL EH 0 & 3= vfato] MElz o7
EJM =] 7]V
(73201 A173 ol oA,
71 Al 71 3e] 5452 F-E(Cuyol 2L
A7 A3 73] A 3EES A sE E]"H(TlN)O]UE]
7] B 2RSS (HEO,) WMl A8 57 0 5 = whvto] M E 4|
o2 FAH 7t

O+



