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FT-IRO A &= @A o, iCVDE F-218k a13-2}, sCVDE 28 a1t 2ol &7
31 =1 (peak)-2 H] 25} t}. ¢, BDDVE, DEGDVE, DDE, DDDE®] 7 -

% & 3 (homo-polymerization)©| ¥ 2] %= BA o] ILE iCVDE F2He 4= glo]
A elst At A oF, iICVDE F2gE a1t A}, sCVDE F2 8 2132 25 7
S o] 2Hg-7] Hao] Z #EE AL, sCVDE S 23 a1 2ol A 7k 480 cm-1
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AEA 0= o] FoH&& o gt XPS A& B el A sCVDE 4 g
SBDDVE ali-2te] -4 & A5 WA 1, 247 f49] as) s 548 &3
A3t A& gl C 1s 912, 0 1s ¥ =] A ¢-C-0, C-C-C, C-C-S, 0-C-S
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[73]

[74]

[75]
[76]
[77]

[78]
[79]
[80]

[81]
[82]

[83]
[84]
[85]

&} ‘i}%ﬂ GFA S 2ok Fdol vk b = SUSE T H A2 Sol
L2 2heloll 2 Aslo] ARg-gho}. SR
e Jo = dbgv]o) F=9str] Y8l 3 HE
ALEBEe] S48 7S Eh 7 2 A}% whFA mtet o= 20~120°C
AL WY E 7 a1 7D sl St A7) sCVD 271 (10)2F ] 914 29l Y&l =
£ 1l H (ball valve)¢} Y E 2 H (needle Valve)7]- ?H] o] 9l

S| o WA A R E A el v1aE dEFA o] F2H8 w1
Aal, QA oA w7 7hA] AAE = gl T3 3 H & ALE-sh
80-110°C 4% W9 & 71+ a1 7k 8l =1} sCVD RES-71(10) -9l nietEE

Al A (baratron sensor) 7} 8] E o] §lof 3@ A 7} A4 6h= b o2 whekA <
TAFE dA g

(C) 2 &l E(300)

A EE 71849 spo] Ay B 02, Cr/Ni A& AR&she] -4 k3l T
A E o] 55 400°C7HA] 7HE o] 7hs sttt eftdlEE 4] 3 21
220002 EE ST 7 o] Aol & ZA vbEo] Tk g
Aule A Hepd E ] ol (3 A, 7| At A o] AeHE e s 243
T Ao, AHg x| A F-3t %*04 Fartare] g ol dojdt

(D) 712(400)

AHb4 0 5 10*100] SUS 7| ¥ AF-g-8har 9lar, & Aalo| A g, 3o
7bestth B3 54 713l A g 5 ol FH& FetA 7| HE A3 sk
WAl o 2 A 7E A H o] QT A EbE vl ke] 9 x| gk bl E ) 5 A st A
fre o8 4ol 7hast, B f o] 7hsshAl A A H o] Tt 7|3 3] Ad S F el
ofeff Ao FHEE Fo] A FAE ¢ o, ol & T8t %

%

[ AT l]
Azl 1: sCVDE & 8 (AdH-co-1,4-F B &
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[86]

[87]
[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]
[98]

[99]
[100]

[101]

[102]

t] H] d o] Bl] 2)(poly(sulfur-co-1,4-butanediol divinyl ether, SBDDVE)<] A| %
GEA Q HEkt] - vlH|d o 8] Z(BDDVE) 10mlE 60°C = 7} 3}
7172 A e A el FAA 7L, S A ol aLA] AFej el

0.01g~1.5gE Fu| W0l A 180°CE 7t ko] 7| shA| 7] o =4 s} kA 5

el 1A E 7ol A skl A Wol EiEES =3 A(350°0)

7FAAIA, 713t o] G S o 2 AT 5 A =5 Sl §A v dE
110~130 °C A =2 7t A 3t G4 & T ¢ A7 SBDDVEZ} 28 aLi-#}
whe Az glok. e o W §FE & 500-1500mTorr & 741 831 T,

A Z2a] 2: Z2](Ad H-co-H] (e & &
= 2] F) ] H] d of) | 2 )(poly(sulfur-co-di(ethylene glycol)divinyl ether,
SDEGDVE) 2| A =

Az el 164 A = el "l 223 d of €] Z(DEGDVE)Z
AH-4-3o] SDEGDVE7} 221 31382} uh8 A 28k 212 A 9] 3t A 2o 13}
FU5H A AT,

Az ol 3: Z 2] (" H-co-t] ¥] d #lAl)(poly(sulfur-co-divinyl benzene, SDVB) <]
A %
A Z o 10]] A
o

Al 2% 4

mlo l'ﬁ

A 2 o] 6] i A(DVB) S AF-&-3ke] SDVB7F X ¥ a1 -7}
o3taris Az 13 T A A A5t}

o}
1=

Ot

A

A 2ol 4: Z 2] (“d H-co-1,9-H] 7F}0] 4ll) (poly(sulfur-co-1,9-decadiene, SDDE) 2]
A 2

Azl 1o A @A 2 1,9-d]7}}o] 1(DDE)§ AL-g31o] SDVB7F 524
A S A 23 A S A Q) slale Al 13 s US| AAEFTF

Azl 5: F 2] (A H-co-1,11- = dl 7}e}o] ¢ll) (poly(sulfur-co-1,11-dodecadiene,
SDDDE)2] A &

A Zof 104 w2 1,11-% 87}t o] <l (DDDE)S AF-2-3lo] SDVB7}
FTAE A S A2 A S Al stale Al x| 139 FA e A A AsEA T

Azl 6
E9 (4 H-co-1,3,5-E 8] H H-1,3,5-Eg] v Ato] & 2 E 2] A FA)(poly(sulfur-co-
1,3,5-trivinyl-1,3,5-trimethyl cyclotrisiloxane, SV3D3)2]| A%

Azl 104 v 2 1,3,5-Ed] v E-1,35-Ex]H]d

Alol SR E é%*&(wm)% AL-&-3Fo] SV3D37) 52 a1 -A) ut

A ALetare Az 13 s dshA A A8kt

A Z 3t

o
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[105]

[106]
[107]

[108]

[109]

[110]

[111]

[112]

[113]
[114]

[115]

[116]
[117]

[118]

Z (A9 -co-1,3,5,7-H1 E &1 d-1,3,5,7-8] E g}l & Al o] 2 2 8] E )2 2 (poly
(sulfur-co-1,3,5,7-tetravinyl-1,3,5,7- tetramethylcyclotetrasiloxane, SV4D4)2] #| 2

Al el 1A ThaFA =
1,3,57- 8| Eebu]d-1.3,5,7-H Eepr d ALo] & 2 H Eohd H4k(VAD4) = AFS-8he]
SV4D47} ZZg B2} WS A 23 AL A 9 stari= A X 13 T US|

ERL S

Az 4 8: =] ("d B -co-F A A 5 Ak(poly(sulfur-co-hexavinyldisiloxane,
SHVDS)¢| A=
Azl 104 DA = A Y A S AHHVDS) & AF8-8Fo] SHVDS7}
=

A& A9l shars= Al 13 F A sHA A s

Hlnlef] 1:iCVDE & & 2 2] (H 8] | Al (poly(divinyl benzene, pDVB)) | A 2=
A vl 8] d WAl (divinyl benzene, DVB, 99%, Aldrich, USA) 7] A A
tert-37- &l 3 - A} o] = (tert-butyl peroxide(TBPO), 98%, Aldrich, USA)E ©]-&-3}¢]
& Al @A 2 WA Al E A SHA] &ar AE Sl S 7] sk d
HA A & iCVD ¥H-27](Daeki Hi-Tech Co., Ltd)oll =98t} 57|
Z29-5 A7) f18te], TBPO= 7=l A #4331 DVBE 40 = 7FE 313 T
DVB % TBPOS] ¥ & 52 7171 1,679 2 0.613scem .2 A A4 819 a1, vh&-7]
ot 3} 7|7 £ 5 E 250mtorr 2 38°CE F-A 8t v} el E £ 525 140°CE

H| o] 2: iICVDE %%
Z7(1,3,5-E 8] 9-1,3,5- E & H & A} o] F 8 2 =21y (poly(1,3,5-trivinyl-1,3,5-trim
ethyl cyclotrisiloxane), pV3D3)2] A %

=9 (1,3,5-E9 1 d-1,3,5-E g v ALo] & 2 A F4h)(poly(1,3,5-trivinyl-1,3,5-tri
methyl cyclotrisiloxane, pV3D3)) T3 A & Al 2387 #8F] iCVD HH-g-7] Wl
V3D3 2 TBPOS] Z7| 2292 A7) 935}, TBPO:= 2o A §-A&taL
V3D3E 40°CE 71hetar, U4 =2 27 412 2 1.61scem & & A A 81 o}
7] ghe 3} 7] 9 €52 300mtorr F 40°CE F-A gl BewlE LS
140°C & A A 33 T

Hlald] 3: iCVDE & &
Z2(1,3,5,7-Hl Eepr] d-1,3,5,7- €| Egf | @ Alo] E 2 g E e} 4 (poly(1,3,5,7-t
etravinyl-1,3,5,7- tetramethylcyclotetrasiloxane), pV4D4) 2] A

+91(1,3,5,7-H EgbH] d-1,3,5,7- | Egfv| € Al o] & 2 8| E 2} FAh)(poly(1,3,5,



13

WO 2021/167194 PCT/KR2020/012422

[119]
[120]

[121]

[122]
[123]
[124]

[125]
[126]
[127]

7-tetravinyl-1,3,5,7- tetramethylcyclotetrasiloxane)) = 35 *
iCVD §H§-7] Wlell v4D4 & TBPO®| Z7] £&E 55 Oéﬂ ] sto], TBPO=
Ap2-of| A §-A AL V4AD4E 70°CE 7L 313 a1,

0.67sccm . 2 A A3t} -2 7] ot 3 7|3 255 145mtorr ' 40°CE
FABA T Dkl E &5 140°CE A A4 AT}

ooy
g&

E
N
BN
P‘L
~
o
P‘L
s

u

Hl nlel] 4: iCVDE 5 & 22| (FAFH] d A 5 4AH(poly(hexavinyldisiloxane),
pHVDS)2] #| =

=2 (A A d 2 =2 (poly(hexavinyldisiloxane), pHVDS) = 34 &
?13te] iCvD §H-&-7] Well HVDS 3 TBPOS| 57| E2-¢-5 ¥V 913te],
TBPOT -0l A §-28t3L HVDSE 40°C= 72313 a1,
0.99Z 0.74sccmC & A Ad T} & 7] shE 3 7] H 2 5 200mtorr 2 30°CE
FAs T dEHE S5 5 140°CE A A5t

g

2% sCVDR G418 0B ] ARM ¥4 Aot 4k ol m x|o) 4] 4 ¥ 7}
Uofubx) ki MEol & T4 AL Hel T, Fo] o]u] x| o] 4] 0365 nmet=
!

A Ao 1: sCVD$}iCVDE o] -&36e] Al 2% 18-}l FA
Ol A=
e TH ARVE 7L vl 9 HH gk HEo] 4

S ¢ gAY 232
sCVDZE 34 ¢t & 3314 o] FT-IRZ} XPS 4] 1t} FT-IRO A =
A o), iCVDE &8 3184}, sCVD R 328k 3172} 2] &7 3] H(peak)=
H] 1.8} ¢l T}, @, BDDVE<®} DEGDVE, DDE, DDDE®] 74 -9
% & 3 (homo-polymerization)©| ¥ 2] %= BA o] ILE iCVDE F2He 4= glo]

A atA . @A 9, iICVDE F &3 -2}, sCVDE F2H3l ny-x} 75 7+
A o] 2187 FHo] 2 #E5¥ a1, sCVDE F-23F 314-2}of] A 7 480 cm-1
Lol A S-S 2~ E dl A 3] A(stretching peak) 2}, 1080 cm-101 4] C-S ~2EH A
U A7F A5 EH AT ©]= sCVD 34 & E3to] & dgFad Eol 3ate] vhg-o]
AEH 07 o] FolH & o v gt} XPS 4SSl A sCVDE 34 &
SBDDVE 21 8-2}9] 4 94 Ak B A3 2kzk 9 o] adds 248 E3)
At A E 2135tk C 1s 9 =, 0 1s ¥ = o) A C-C-0, C-C-C, C-C-S, 0-C-S
935 F8lek3 a1, o] = BDDVES] WA 7F &4 glo] & 27k e | 3l &
g} S 2p EJEH nf e A4S Eato] S-S A3} §-C Aol FEFhaL
A= A S st tl FT-IRY XPS 232 E4, w5 o] %1 a3} uluto]

Rrmo] §A = dol o gk A7t F& o] of et S kA o

el

Fe gl wrEoldl B9 B 5 k.

do
=

P
©

o o ¥
a2

A o] 2: sSCVDE o -&3fo] Al =¥ ai-#1¢] =
%43 XPS ¥4 Avtel S2p Y E S1H X E S el
Sl A AT Aol s e AL Ut S2p AL A L RS
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[128]
[129]
[130]

[131]
[132]
[133]

Al

U] & E-F X (deconvolution) 3} 53 -& W], 2%} C-S/S-S H| &S 4 & 4= A a1,
ol & Fato] A W A dol & ]’L% T 4 H(From S2p) L8t 3F1}2]
Hd 77k 27) e C-Ss A e & O}Uﬂl THF T&%‘EXW] w2 v

e Er R ROE
) TH(From survey). U] 55
A vlE & Tl ALeE s
oli= M ZHE S A
8 AT Aol AL, w L o
aho] g ol A 7| kg sCVD 34 & E3ko] ‘?%‘ﬂ%‘f Elasy
A Aol 2 QIgh w2 V] kg A, Aol et Al S

HolE

mm L

= =
’ﬂ(deconvulution)e =& 74]’?} % A3 do) g,
A3t dolo Apol7t A9 gli= As & deH,

SLF-Z} QFof ] HE-g- H}O]Ei7]7}7491%%O}le]%gflnt

™ OWT o

A Alel] 3: sSCVDE o] & H oAk A A

% 5% sCVDRE A8 8 5314 9] XRD, TGA, DSC ¥4 23} XRD
WA A= 3ol A9 AABAAE 7HA AL o], 54 Aol A A4 9 aE
LERY 3= g o)) sCVDE 41 3 SBDDVEQ] ¢ 2.5 ZF ol A A& A o]
131, 8] 4 2 (amorphous) /4 2 S YEFA T DSC 2 ol A = Fe] 45
110°Cell A 130°C 2ol A 5= & 7EA 5L 3lof, A& Frshas ¥ 27}
LELEA RE, sCVDE §H4 3k SBDDVES] 4 sl & 9] =1 7F e A] &= A&
gl vt BEgE Tg 4L 5= -30 °C 2ol A 7FA] 3= =hol] Bl & HH% =2 4s
eIt TGA Z 3ol A= 3H] 79 300 °C 2 400 °Coll A4 7.
-3l (decompose) ¥ o A& %7} 0% 74 =B A] qF, SBDDVE/] $-3= 500 °C
ol el M5 AT %7t ol = A= B Uk o= S-S A BT
w8l E X R C-C/C-S Aol Hol k= A& 4 n|ghe}, o] Al 7hA] H-A] A =
sCVDE 374 8t 3 a1 A= v uk-3-5 so] A8t #] o, vkg-=o]
A oF A2 2 o] FaL vk A& o] g

Q‘L
£
N
b N

3% E%X}: E%X} %%_li*i - =2 mdEE 7HA AL Jlow, TRA AL
GGl Fdol A9 =S HolFar vk AR 1 m o]/de] FA o A 5
FHEE SASE W, 90% o] FE5E e = AS At o) =
71E9] A5 E A B Ld Aok thE S o1, 714l A

1t (homogenous) 3t Al 3= o] YEl} = 53 0 =2 o JHt), 3 & 59
LB aH oM & %], sCVD 34 & Toto] 25N FAE 24
T AN FHEY A= 172A 19T AR a3 BARAE
- == Ho 2, A T id i =dEE ThA = AE At
=22 gl
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S AAAE AEEHE SR L ERCVDNE ol 88

[ 1]

T2 ALl ol 7] B i R A (89 co-1 4 PR &
t]H] d ol €] 2)(poly(sulfur-co-1,4-butanediol divinyl ether, SBDDVE),
Z 2] ("d H-co-tl (o & &l =] F)1] 8] o] Bl 2)(poly(sulfur-co-di(ethylene
glycol)divinyl ether, SDEGDVE), % €] ("d 3 -co-t] H] {
1l Al (poly(sulfur-co-divinyl benzene, SDVB),
= 9(Ad H-co-1,9-8]7F}o] 4ll) (poly(sulfur-co-1,9-decadiene, SDDE),
=9 (A H-co-1,11- =87} o] @ll) (poly(sulfur-co-1,11-dodecadiene,
SDDDE),
Z 2 (A H-co-1,3,5-El 0] d-1,3,5-E] W & Al o] & 2 E 2] A 541 (poly(sul
fur-co-1,3,5-trivinyl-1,3,5-trimethyl cyclotrisiloxane, SV3D3),
Z 2 (A -c0-1,3,5,7-Hl Edt] d-1,3,5,7-H| Ectu & Ao S 2 H Ed}al 2
2B (poly(sulfur-co-1,3,5,7-tetravinyl-1,3,5,7- tetramethylcyclotetrasiloxane,
SV4D4) I+
= 9(A H-co-FAMH] I A F Ak (poly(sulfur-co-hexavinyldisiloxane,
SHVDS)O] AL ER O 7R FF= 2 2Fo] A Zuhd,

(37831 A1l 2ojA, 90~140°C2] 7] 25 H 500~1500mTorre] & ol A
-2 L FAA AL FHOD S DA A AT,

[ 73 4] A1kl Jol A, A7) (b) @A Fo ut
330~380°C2] 2% & 71493l @A & 712 23} O}L J__r;q u} o]
A ZHHH

P97aEs) ALgel oA, 3] (o &
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73 6] A1kl Aol A, 7] A = FEr] & 1“4 H] ' o] B 2 (butanediol divinyl
ether, BDDVE), H (el & &l =)&)t B]d ol ¥ =(di(ethylene glycol)divinyl
ether, DEGDVE), U] H] d ¥l %l (divinylbenzene, DVB), 1,9-H| 7} t}-0] <l
(1,9-decadiene, DDE), 1,11-5-d|7}t}o] <l (1,11-dodecadiene, DDDE),
1,35-EglWd-1,3,5-E8]H]d
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Abol & 2 E g] 2 5 4k(1,3,5-trimethyl-1,3,5-trivinyl cyclotrisiloxane, V3D3),
1,3,57-H| E2tH d-1,3,5,7-H Egbv|dAbo] F 2 H Eg}H 544(1,3,5,7-tetra
vinyl-1,3,5,7-tetramethylcyclotetrasiloxane, V4D4) 2

&) AL d T] A % 4H(hexavinyldisiloxane, HVDS) 2. 2 -4 ¥ Oﬂ A
MEE = 1 ol gel A B 0= shz m¥A} 2] A2

A18rel gl A, A7) 3 6;}% AE2e] F7= Inm~10m$] 4%

S o8 s a¥ A vel Az

o
yur

H
-
1.7 WA 1.99] #4852 73 el A 90~99.9% FH =5 7HA]H,
3} o] &gko] 60~80wt% o] aL, 3} A3}k Z o] 7} 2.0~8.00]1,

= 9(AH-co-1,4-F 5] & v H] d ol | 2(SBDDVE),

Z 2] (A H-co-Tl (el & 2l =] F)r]H] d o] el 2)(SDEGDVE),

Z 2 (A H-co-H v ¥MA)(SDVB), & & (A ¥ -co-1,9-H] 7}hr}o] <ll)
(poly(sulfur-co-1,9-decadiene, SDDE), & 2] (A ¥ -co-1,11-% t] 7}t}o] <)
(poly(sulfur-co-1,11-dodecadiene, SDDDE),

Z (A -co-1,3,5-Ed] 0] <-1,3,5-Ed| W& Al o] & 2 E 2] 4 52 (SV3D3
)s

Z (A -co-1,3,5,7-HETH I-1,3,57-H EgtiEAlo]| SR H Eg} A =
AH(SVAD4) H & 2] (A ¥ -co- S A1) I A HAHSHVDS) & 2 A | ol A
AeE 159 3 353 7F Inm~10me] F71 2 T’ o] = A&

Ezl 0 g o}t 3 3G A o nE-A

& 98k S WA A 2 AR S 8183 A (sCVD)E o] &3
A} uko] A 2R (1):

(a) sCVD HH-3-7](10);

(b) sCVD ¥F-&-71(10) Bhtel] A5 0] 9lor whg7](10) i A B
2 Fdon, FA A 7D H o &8 A= & 2
A 2= A(100);

(c) sCVD HH-&-7](10) ol A4 = o] gom, QA & 7442
987 Y8t 7FD 3 tF8-, 500~1500mtorr B ¥ 2] 54 FH S
7HA] &5 sCVD BH3-7](10) WH-= O]EM 7] = WA 29
(d) I SLA & e do® A o AV 3 2Y
ii*ﬂ(IOO)ETH S V) e Aol E #A e 5,
71318 8ol 71%H(400) 22 o] T8k 55 Bz A ekl E(300); R

() L $1¥ o] sCVD WH-3-71(10)9] 3-8 F3h s AT thi, 47
(byo] A 29200027 H sCVD #HE-7[(10) 72 o] 5
A 7F S ol 2 a1, S S s Ake] A REgo] ey =
71 3H(400).

A9gtol] gloj A, A7 (bl 3 2y A24(100)] S 25 2 H2
L5 2dste g1 H L A H E o] e A& SR SR o= 28
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o
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TWATA 2 AF--81= 28732 2(sCVD)E ©l &7 LA} 1]
]Z;dr;q(l)

97 111 A9l loiAl, A7) (c)2l vkl 2920009} 471 sCVD
REE71(10)2k9] 12 el 91 ol DA of RS 2d k= B 8 H (ball
valve)g} Y E W H (needle valve)7} TR EH o] Q= A EX o=

& WA A 2 AR BE= 3181 7] 7 E 2 (sCVD) & o] 8- AL At HH o
]Z;dr;q(l)

(78121 A9l oA, 471 sCVD #H371(10) Witoll waFA o] F ) ak-e
44 3= vl EE Al A ((baratron sensor)7} T-H] H o] Sl &= A EH o2
3z 5 0= 5k g HAA R AREEEE 81315 2HCVD) &

B8 anAl el A 2R (D).

9ol o1, A7 ()9l 719400y 3 e 3 2le S0 E s

WAL A &2 AFE-3h= 38171743 2HsCVD) B 0] &8 a1t A} o]

[7d -8 13]

[7 -3 14] HE 00) 2 ()9 7] 7400)9] o=
2 } = TWAIA B AFE-SF=

B3k a2 A Hre] Al =g A(D.



1/4

WO 2021/167194 PCT/KR2020/012422
[5=1]
{1 E ton & radical {25 5-5 bond cleavage
B8,
f \z g nge g Snge S eSS T N,
“gneg”
{3) Adsorption & initiation {4) Polymer synthetization é
. s%s\s’}ns o AR ﬁi; 3 .
E{ ,E‘HR}‘ &«rf
— »s(’s~3’)f\/\R/\\\“ ‘1}} ) o = 2 &’
;R
s\/{ !%/Mﬁ\a \95-%‘3~ /ﬁm
FRy ” s &
e S W LW o oy }'3““
bt Gl
Sulfur rank g

Ether . Aliyl Organosilicon
T T e AT T T T T T T T T T e s T T T T T T st
f 1: 1 :{ “ == /\i. !
1 Ao OF ,;,/\N\W;:\ / /’ %! /s,,os{j:
! BDDVE :: i DDDE SioSimy oo Y g? 3
L Ao NOo I N N N I 2 2 S et
\  DEGDVE ) bve )\ DDE /' HVDS V3D3 vaD4
o JEPSSI R — [ ———— | USRI



2/4

WO 2021/167194 PCT/KR2020/012422

3]

= =
s s
2 =
& 17
= ©
2 2
= £
i SPY S . B B B
300 1500 1000 500 3000 1500 1000 500
Wavenumber (cm™) Wavenumber (cm™)
S8, 52p
,/;\Of'\/\v/()\r/ + f E $2s
k = cis
;’ Ois
8
il

OO $00 500 400 300 200 100

Binding Emergy (eV)
El El £l
& E 8
2z 2
2 = £
& £ £
288 286 284 166 164 162 $34 532
Binding Energy {eV} Binding Energy {eV) Binding Energy (eV}
=4
1]
T1.o0wt%
&5
59 : 'g
I e
45 7 § %’
s0d £ £
%

1]
.70 475 180 188 190 $64 167 166 165 184 163 162 161 180 168 167 186 165 164 183 162 181 Y60

Refractive index {n) Binding Envrgy {eV}) Sinsting Energy 6V
66.86m% £2.58w% §1.60wY
z s a
£ £ £
168 187 166 165 164 183 162 18Y 10 168 167 186 165 184 $61 162 181 R0 168 187 168 165 184 163 167 151 1

Binding Energy 1oV} Binding Energy (V3 Binging Energy (V)



WO 2021/167194

inmtensity 3.}

10 2u 30
24beta {deg)
i
[5=6]
21
26

Refractive index {n}
P

o>
b

N

3/4

PCT/KR2020/012422

Wavelength (nm}

400 45 00 S50 600 850 706

40 &0
ST R— e
L
%
£0 %
¢
AL 2'
26 L.
L
v g ooy
1] W Be e A0 S8 40
Temparatre 0}
- 209
g we ey “ 5
0o} £ o0 g PR
g % Yige] oAt .
- L
PEE T L . .
0023 § 4 gqn Wi RS
£EF ¥ v xRS
= Eyrsy T, - .
Bare 100nm L8pm P
860 ¢ RIS .
300 400 SO0 SO0 YOO #0O T8 256 s00 750 1600 1250 1500

Wavelength (nm}

Thickness {nm}



4/4

PCT/KR2020/012422

WO 2021/167194

200




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2020/012422

A. CLASSIFICATION OF SUBJECT MATTER
C23C 16/448(2006.01)i; C23C 16/453(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C23C 16/448; COSF 212/14; CO8F 228/02; C23C 016/00; C23C 16/00; C23C 16/18; HO1L 21/205; HO1L 21/324; HO1L 51/56;
C23C 16/453

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: [PC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: 3} 8} 7] k=2 (chemical vapor deposition), 7N A A (initiator), i(}(sulfur), Ay
(polymer), &% A (monomer)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-1549116 B1 (SUNIC SYSTEM. LTD.) 02 September 2015. See claims 1 and 11; and figure 1.
Y 1-7,9-14

KR 10-2018-0097002 A (LG HAUSYS, LTD.) 30 August 2018. See paragraphs [0013]-[0016]; and
claims 1-6.

US 2003-0138645 A1 (GLEASON et al.) 24 July 2003. See paragraphs [0010]-[0164].
Y 3-5,7-14

KR 10-2017-0019244 A (RESEARCH & BUSINESS FOUNDATION SUNGKYUNKWAN
UNIVERSITY) 21 February 2017. See paragraph [0027]; claims 3-4; and figure 1.

Y 10,13-14

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application «X” document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive step

“E” earlier application or patent but published on or after the international h
E PP P P when the document is taken alone

filing date

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family
«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
07 December 2020 08 December 2020
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2020/012422
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
KR 10-2008-0026195 A (L'AIR LIQUIDE SOCIETE ANONYME POUR L'ETUDE ET
L'EXPLOITATION DES PROCEDES GEORGES CLAUDE) 24 March 2008. See paragraphs [0004]-
[0115]; and figure 7.
Y 11-12

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/KR2020/012422
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-1549116  B1 02 September 2015 None
KR 10-2018-0097002 A 30 August 2018 KR 10-2114145 Bl 22 May 2020
uUs 2003-0138645 Al 24 July 2003 EP 1448807 Al 25 August 2004
EP 1448807 A4 13 July 2005
us 6887578 B2 03 May 2005
WO 03-038143 Al 08 May 2003
KR 10-2017-0019244 A 21 February 2017 KR 10-1766778 Bl 09 August 2017
KR 10-2008-0026195 A 24 March 2008 CN 101213322 A 02 July 2008
EP 1899497 Al 19 March 2008
JP 2008-545061 A 11 December 2008
JP 4870759 B2 08 February 2012
KR 10-1283835 Bl 08 July 2013
™ 200710257 A 16 March 2007
™ 1392758 B 11 April 2013
us 2010-0104755 Al 29 April 2010
WO 2007-000186 Al 04 January 2007

Form PCT/ISA/210 (patent family annex) (July 2019)



FAZEN =
TAZANE LA PCT/KR2020/012422
A Eo] FalE T FEHASIEFAPC)

C23C 16/448(2006.01)i, C23C 16/453(2006.01)i

B.

ZA1E o

=

A H A=A S

=
=

174

=
ERE

C23C 16/448; CO8F 212/14; CO8F 228/02; C23C 016/00; C23C 16/00; C23C 16/18; HOLL 21/205; HO1L 21/324; HOIL

51/56; C23C 16/453

FAFEL 7] ofel] Sohe A 2% o199 #-3

FHSHHENNTR W FHIA R ENLGT R BAE HREFA 7] A 1RC
YRTZHENGTY W LRI ALGNGTR: A HEwAT] J) A 1RC
Az ALl o] § 24T ol elulo] (el o] el o] 2] B 5 A Mel@ et Z 1)

eKOMPASS(E-3] A |5 B AaA|2®) & 719 =: 3}e7) =2 (chemical vapor deposition), 7HA)A|(initiator), #(sulfur
), AEA(polymer), %A (monomer )
c. IFEH
7hellane]* A8 9 AE FEGEIE e 2o 1Al el A
Y KR 10-1549116 Bl (523 AF A Al 2~¥) 2015.09.02 1-7,9-14
XJ:ILE]— L 11 E” C?‘i 1
Y KR 10-2018-0097002 A ((F)<dA13F$-Al2) 2018.08.30 1-8
o=t [0013]-[0016]; 2 A7 1-6
Y US 2003-0138645 A1 (GLEASON %) 2003.07.24 3-5,7-14
g [0010]1-[0164]
Y KR 10 2017-0019244 A (=@ gtustetgd=dd) 2017.02.21 10,13-14
2 [0027]; A7 34, 2 =9 1
Y KR 10-2008-0026195 A (FZ E]7]= XAy o}nd W=z g o oz 11-12
walmA e o TeAY 22X 22 E) 2008.03.24
ek [0004]-[0115]; 2 x9¥ 7
F7} 2350 (Aol 71 A o] 9l X dgEs 6 #e B2 A2
* <l gd 3o 59 7he| e
“T7 ZAEEY EE $4Y T E EPoR =91 A2
“AT EWE] BElo) glE A0 Rol= AutE ) ) EFEe o B stom wrgol 71271 B A} o| 2L o8] 5)7] 95 <l gd
‘D7 B ZAELIA Zlo] o) g3t £ v
BT ZAZYGRDWE 299 5 98 Y ZASUD o] & X7 SE B glu Ed dR 2 shvtez Ay due Al
o #NE A w535 24 g = e el e Ao 2
UM T JEL At B8 Be EJEREHY FAY vy =@ Belo] 9= 58 s]w £3o] a}i} o] Ake] T2 235}
i thE EME o] (o] FE WA E w7] 95l 21" Y Zoals Ao ® 7 zike] BdR A AE e Ao Ay ukby
‘0" T A ALE, AN EE I H e dFen gt 8 sARAel gl Aow £t
P o] Tl FAE oY FAE DY ol el T £ ‘&7 Fdd U SeEdd b Ed
=A 2] A A ehmd TA| AR LA g
2020 129 072 (07.12.2020) 2020 129 08¢ (08.12.2020)
AL
IS

WA HE 182-42-481-8578

WS +82-42-481-5560

Kikey

42 PCT/ISA/210 (- A A 82 2019\ 78)




dgssld BaAn PCT/KR2020/012422

A FY og5 824 FY

KR 10-1549116 Bl 2015/09/02 e

KR 10-2018-0097002 A 2018/08/30 KR 10-2114145 Bl 2020/05/22

US 2003-0138645 Al 2003/07/24 EP 1448807 Al 2004/08/25
EP 1448807 A4 2005/07/13
US 6887578 B2 2005/05/03
WO 03-038143 Al 2003/05/08

KR 10-2017-0019244 A 2017/02/21 KR 10-1766778 Bl 2017/08/09

KR 10-2008-0026195 A 2008/03/24 CN 101213322 A 2008/07/02
EP 1899497 Al 2008/03/19
JP 2008-545061 A 2008/12/11
IP 4870759 B2 2012/02/08
KR 10-1283835 Bl 2013/07/08
TW 200710257 A 2007/03/16
TW 1392758 B 2013/04/11
US 2010-0104755 Al 2010/04/29
WO 2007-000186 Al 2007/01/04

212 PCT/ASA/210 (-5

£3] F7182)) 20194 78)




