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3 Al A
9
AT 1
2o dAE 2ee FS NANAR AEshe S35 H(sCVD)E o] &8 mE} 2] Az

(a) sOVD WS7lol 71 Aee] aepel Al gee 89 AA7E W
(b) A Aeje] B 7t - AFAA A4 el B3} B E Edeis A 9

) 718E THEEte] 1 Aol g3 WdEFEAE FF - TRAA F TEFAE TR 9A, 474, dT]
aEA g 1.7 WX 1.99] 245 2 7B GGo A 90~99.9% FHES A, &e] ghgko] 60~80wt%o]
a, 3 Ag 4oyt 2.0-8.001M, Z(AH-co-1,4-F-t]& tIn| o] Z(SBDDVE), 2] (A% -co- Q(oﬂﬁla
=g ) v dof &| 2) (SDEGDVE) , 8 (¥ -co-tud wl4) (SDVB), Z g (A -co-1,9-t7}c}o]2l)
(poly(sulfur—-co-1,9-decadiene, SDDE) , Z 2 (A1 -co-1,11-Fd|7}t}ol o) (poly(sul fur-co-1,11-
dodecadiene, SDDDE), Z@] (¥ -co-1,3,5-EgH]d-1,3,5-EgHErlo]Z2EAZAL)(SV3D3), Za](My-
co-1,3,5,7-HEZNE-1,3,5, 7-H EgtreArlo] S RH EGAF4H)(SV4D4) 2 E(AFH-co-IAH A ZAE
(SHVDS) 2.2 4% oA Aded 159 3 T5FA Z- ol e As 5H2

o= 3,
AT 2
A]—x‘ﬂ
A4 3
A 18k 2olA, 90~140TC ¢ 71 &% 2 500~1500mTorre] ¢FE oAl 5E~2A)7F B¢t FaEE AL EAow

she waa el Az,

A1l oA, 71 (b) @Al Foll wk-g7] W] deplES 330-380Ce] £x= 7tdshs dAE F7t=e ¥
=3
A=)

A% 5
Al = Qe Exoz = Rz o] A

18l AA, 7] (c) GANA 73S 110~130 T 2= =2 7143}
H

3736

A1gel oA, 7] wdFgAE FeidE fuld olH Z(butanediol divinyl ether, BDDVE), t(ell€#l
Z¢F)uld o Z(di(ethylene glycol)divinyl ether, DEGDVE), tiv]dwlAl(divinylbenzene, DVB), 1,9-d]
7}ttolel (1,9-decadiene, DDE), 1,11-=d|7}t}o]lel (1,11-dodecadiene, DDDE), 1,3,5-E@HE-1,3,5-E¢]H]
d Al FRZEYAZA(1,3,5-trimethyl-1,3,5-trivinyl cyclotrisiloxane, V3D3), 1,3,5,7-BlEzlr]d-
1,3,5,7-H EgiH@Alo] FRZH EZ A =AH(1,3,5,7-tetravinyl-1,3,5,7-tetramethylcyclotetrasiloxane, V4D4)
2 A I ] A Sk (hexavinyldisiloxane, HVDS) o & FAJE ol AEEE 1F o]l AL EHo=R )=
FAF 2] A=
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Zol7} 2.0~8.0019, Z] (A5 -co-1,4-F%]& TiH] o €| Z(SBDDVE), 2] (¥ -co-t] (g dll = &)und
o | 2)(SDEGDVE), =& (A ¥ -co-tlu]d HA)(SDVB), =7 (A -co-1,9-dl7}t}oldl) (poly(sulfur-co-1,9-
decadiene, SDDE), Z#] (A -co-1,11-EH7}ttoladdl) (poly(sulfur-co-1,11-dodecadiene, SDDDE), Z&](Ad¥-
co-1,3,5-E&|H]d-1,3, 5-EgWdAto] 2R EG A F4H)(SV3D3),  EF&] (A -co-1,3,5,7-EH|EeHH]H-1,3,5,7-¢]
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(b) sCVD ¥H-S-71(10) shekel AX=lo] glomf whg7](10) WY wA] F& 29e 5 glon], 34 A 7ol
39 ZwAl7|E 3 29 A24(100);

L A=

(c) sCVD HHg71(10) Ade] dAd=me] lerw, wFAE 7goz FAsr] st 7FEs os
500~1500mtorr W9 F4 4HS 7R EE sCVD HH57](10) WH-2 o] A7 d&A 2dY-;
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uukg s o] EASA ek wFAS Fo & TS He F A%
o NAAZA ST B
e =

o
B olg AlEshe PAE Agehd st

2 ©]
= 9 (b) A dEe] 2s 71D - 7ISAA 718 dEle] &3 dFAE £ 9 B (o)
| 5 i %

e, B e 1.7 uX 1,99 =2dE % HAEA %ﬂoﬂfﬂ 90~99.9% FHEE 7FXn | o] Fheko)
60~80wt%e] oL, ¥ A o7} 2.0~8.00]H, ZT(AFH-co-1,4-F-8t]S TH] Dl E| =) (poly(sulfur-co-1,4-
butanediol divinyl ether, SBDDVE), %ﬂ(@ﬂ—co—ﬂ(oﬂ‘éeﬂ Z9F)gu| Lo H =) (poly(sul fur-co-
di(ethylene glycol)divinyl ether, SDEGDVE), Z](A3-co-t]H]d HlA)(poly(sulfur-co-divinyl benzene,

SDVB) , Z 9 (A3 -co-1,9-tl7 ol el) (poly(sul fur-co-1,9-decadiene, SDDE) ,
Z7 (A H-co-1,11-E=d7}t}o] o) (poly(sul fur-co-1,11-dodecadiene, SDDDE), =@ (A -co-1,3,5-EFH]d-
1,3, 5-EgHEAlo] F 2 E A =2 (poly(sul fur-co-1,3,5-trivinyl-1,3,5-trimethyl cyclotrisiloxane,

SvaD3), Z&(AdH-co-1,3,5,7-HEZNL-1,3,5,7-vl Etr e o] F 2| Ega =4) (poly(sul fur-co-1,3,5,7-
tetravinyl-1,3,5,7- tetramethylcyclotetrasiloxane, SV4D4) = Z2] (A3 -co-AAH| DA =2 (poly(sulfur-
co-hexavinyldisiloxane, SHVDS)S.2 FAH oA A8E 159 3} FF3A7F Inm~10me] FAZ ZY =
UE AL EHo=E st F I TEHAY nEAS AlF gt

2 S (a) sCVD WHE71(10); (b) sCVD WkE-7](10) shetell Ax|=o] glom whg-7](10) i wA &

on, A A 7tdEe] 3E FHA7|E 3 2Y A2A(100); (¢) sCVD ¥HS71(10) Aghe] 44
%%kiﬂ% SEE TUINE 7H7] feke] srde ohg, 7o g9 AlE sCVD WHE-7](10)
1?_(200) (d) —yi_g] :L_/:: 81—:!-/\403 :[L/HE]O-] o]o.] /\]—7] i]- ED] }\}\"“(100)

g Sdw 74 gfe @;;24_013 A wrEolFa, 7|gtEl o] 7]:(400) 0.2 o]FIEE I HIHE
el WOl sCVD WHE-7](10)9] sHF-5 It AR ohg, 7] (b) o] ©=FA 29 H-(200) =
10) WH-2 o] 5d w=faAlzt Sl Sy a, 3 Sy ikl FAgurgo] == 7]
FS AANAR ALgsHE 3E7IAFE(sCVD)E o] &3 uEA o AxAA (DS

Olr

ol

H h=4 ’
32 wed AAARAY quRR o, 1EA FHIAY FFHA , 3ol
@ dFAs G FHE A B 3 R DEAS AN TP
o, B3 SIS o AF Aue FAFoA I BBAL ol §etel F Pl B uPAS
A% 5+ gor, £3% T BT YT + duk. ol JEY e, A=, A% 5 ChFe woko

oo B o] o ool whE sCVDol A AR F @A ol
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T 6E H Iy o dAAdoel uE (VD= FAHS F ¥
7 vs B ZA4E(400nm~700nme] =HE Ho 3h) ZEHE(_S’_—E—ZA?)O]U}.
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gk, 2 3ol b #HAA 1.7 WA 1.99] 24F 2 JHEAA Gl 90% o] FREE 7AW, &
o FEFol  60~80wt%oliL, B AP Aozt 2.0-8.001W, EF(HAFH-co-1,4-FETE  TH[HolH
2)(poly(sulfur-co-1,4-butanediol divinyl ether, SBDDVE), Z2](d¥-co-t(cldd ZZF)tu]doly
2)(poly(sulfur-co-di(ethylene glycol)divinyl ether, SDEGDVE), Z](Au-co-t]uld #Al)(poly(sulfur-
co-divinyl benzene, SDVB), Z&] (A3 -co-1,9-vl7}c}olel) (poly(sulfur-co-1,9-decadiene, SDDE), =] (A -
co-1,11-= 8|7kl all) (poly(sul fur-co-1,11-dodecadiene, SDDDE), & (A3 -co-1,3,5-E&H]d-1,3,5-E&|v]
Hrlol F R E A E4E) (poly(sulfur-co-1,3,5-trivinyl-1,3,5~trimethyl cyclotrisiloxane, SV3D3), Z&(AH
-co-1,3,5,7-HlEg}H9-1,3,5, 7-H Egti e rlo] ZF 2 H E}A =) (poly(sul fur-co-1,3,5, 7-tetravinyl-
1,3,5,7-  tetramethylcyclotetrasiloxane,  SV4D4) % Z2](AH-co-FAM] LA EZ2H(poly(sul fur—co-
hexavinyldisiloxane, SHVDS)S. .2 A ® oA XEl® 159 3 FSTA7F 10mm~2me] FAZ IEFHO =
AL EAOR 3= & &F A n@&Ae #sk 3ot

2 A AT ) e S GRS A Ao EFAAFOEZA, JIAA §lolE 7MY EA T
zhof] AFalgltlh. 71 AdsAdY ZE, JIF FEAe s VR dFAe E3ske 71dE Ao,
WY Fa o)A @ vhde dRAE AR I vhestH, sk 1A BES ST o thge 71w
& glo] A8 Jhssith. Ed ulg- gF2 uhbg AxE 4 lon, dAAFAHAAME BUFEd H3g 2
2o 7hs stk

2 oA E 8-S JhEste] tget nial EEE FAsk7] 8, 71 AdEe 38 AMgste] @A ES
goyl= AL EFo=m dth, & 1L FL AXNAR 0] 83 387 4Z2(sCVD) T4 Hubdel mAxel
S FA(scheme)S YERATE, A2 H(ring) FH=Z EAsE 3L 71Este] 718A7]2, NE(ring
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7hegh Aot A A Al

d(linear) o= WstAZ o =M &2 TS A= A
7} (inverse vulcanization) W= 2], D}F/EXﬂQ} g g ze] 7]73l
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= 220 vER vle}l o] Y- Alo]Z(nano size)d B E 572+ (conformal) HEo] HA M, AFM #4
o] FA4E AL AT, ol= MAAE o]&3 FEV)FSH(ICVWD), YASZ2

& F3 v Hed dge] # =
(ALD) & 71735#E o] &3 t& WAEe] tdet x| 3D 7]l wdd wvto] S Jhed A o],
sCVD A 717d52ke] Ads dE 5 A&S Iy,

T 2bE £ dygolx T AT dHAE AGHEZ A zeolvt. FEdE guld o€ 2 (butanediol
divinyl ether, BDDVE), tl(elg@ ZZ)gu]d olH Z(di(ethylene glycol)divinyl ether, DEGDVE), tlv]d
WAl (divinylbenzene, DVB), 1,9-t7}t}oldl (1,9-decadiene, DDE), 1,11-%d]7}c}olel (1,11-dodecadiene,
DDDE) 1,3,5-EgW€g-1,3,5-EgH|d AbelE 2 EQ| A 54H(1,3,5-trimethyl-1,3,5-trivinyl
cyclotrisiloxane, V3D3), 1,3,5,7-€lE&H|d-1,3,5,7-tEZGHEAo|ZFR2HEZHE=4H(1,3,5,7-tetravinyl-
1,3,5,7-tetramethylcyclotetrasiloxane, V4D4) T AT A ZA2k(hexavinyldisiloxane, HVDS)E ©]-&3}
o A3AA vge & FFIAE TG, s wE Feo niEAE FAst=d AFssith.
A W2 v Zol wWHeklvh:  E (A -co-1,4-FETE  tH[dlEH 2)(poly(sulfur-co-1,4-
butanediol divinyl ether, SBDDVE), Z#(AH-co-tj(dgzd ZFZF)du|dNe=Z)(poly(sulfur-co-
di(ethylene glycol)divinyl ether, SDEGDVE), Z](A3-co-t]jH]d HlA)(poly(sulfur-co-divinyl benzene,
SDVB), Za] (A3 -co-1,9-v7}c}tolel) (poly(sulfur-co-1,9-decadiene, SDDE), Z&](A¥-co-1,11-Ed7}t}o]
ql) (poly(sulfur-co-1,11-dodecadiene, SDDDE), Z&@](A¥-co-1,3,5-EgH|d-1,3,5-EgHer}o]ZF2ELA
22 (poly(sul fur-co-1,3,5-trivinyl-1,3,5-trimethyl cyclotrisiloxane, SV3D3), Z&](A¥-co-1,3,5,7-H
Eg|d-1,3,5,7-H EdvErto| E 2 H Eg}A F4H) (poly(sul fur-co-1,3,5,7-tetravinyl-1,3,5,7-
tetramethylcyclotetrasiloxane, Sv4D4) = Z (A H-co- A D A=A poly(sul fur-co-
hexavinyldisiloxane, SHVDS). 53] A& w@&A= vd(vinyl) 717F 27) ol o= 3y} AShA] WA 129
ZtaAgte] 7bsdk 7hal aLEaie)t.

A SRS S, dFAE srdste] e R AE dEe] AW del fdA7IaL, BAle aA] e e
S A YRl 7tdste Aoz St gekA] T R 7AE 7)dA] Ee. AW U)ol
dHAES =144 7t9AA, 71stE o] #Hozs o & A4 F =S sta, g 7|ws e R
A we 110~130 C AERE 7N o2, 33 ggAE Faste] At Fike] dojubAl gt

e

wrgoll glolA, A7 mEAE EE (A -co-1,4-FETE YHdodH 2 ) (poly(sulfur-co-1,4-butanediol
divinyl  ether, SBDDVE), & (d¥-co-t(eleddl Z2]F)UH|dAHZ)(poly(sulfur-co-di(ethylene
glycol)divinyl ether, SDEGDVE), &2 (¥ -co-tiH|d wlAl)(poly(sulfur-co-divinyl benzene, SDVB), =%
(A5 -co-1,9-dl7tctelel)  (poly(sulfur—co-1,9-decadiene,  SDDE), Z2 (A ¥ -co-1,11-=d7}tr}elql)
(poly(sulfur-co-1,11-dodecadiene, SDDDE), Z](XdH-co-1,3,5-EFH|H-1,3,5-Egudrlo]ZZEZAH
2B (poly(sulfur-co-1,3,5-trivinyl-1,3,5-trimethyl cyclotrisiloxane, SV3D3), Zg](d¥-co-1,3,5,7-HE
g d-1,3,5, 7-H Eg Ao E R HEZGA 54 (poly(sul fur-co-1,3,5,7-tetravinyl-1,3,5,7-
tetramethylcyclotetrasiloxane, SvV4D4) r= 22 (A3 -co-AA DA =4 (poly(sul fur-co-
hexavinyldisiloxane, SHVDS)Y 4 <l

A7 FAL 7B EE 90~140C, vFEASHAIE 110~130TC9 &% 2 500~1500mTorr o] & ellA 5&~2A17F 5
ot Sad & itk olwl, £E7} QTHIN A% 52 (fogey) sl FHE & L 40TE 2WT A9 W
gol EHuA o} BEo] FAHA Wi FA om, A7) wgI B e shelo] 500mTorr mlwkolALh
= 9 o] o] FolXA YA FHE BEo] AR W FAZ ek, Y. B

H o

kg ol wel WEelA AAGo] dojihi= EAHe] Uk,

wek, 2 o QojA, 7] (b) Tl Foll ¥RgY] uUlF-o ZHWEE 330~-380TC 9 2LE2 tdetes 9AE
FAR Ege S k. =3, A7) (o) SACA 78S 110~130T9] LER tEE S Qi)
X

ool QlojA, Y] @EAlE vdr|E R dEARA, FErs gild o H 2 (butanediol divinyl
ether, BDDVE), tl(old&dl Zz]Z)uuld olelZ(di(ethylene glycol)divinyl ether, DEGDVE), t]u]dwlAl
(divinylbenzene, DVB), 1,9-dl7}t}e]el (1,9-decadiene, DDE), 1,11-%=d|7}t}e]dl (1,11-dodecadiene, DDDE),
1,3,5-Egv¥dg-1,3,5-EgH]d Alol E R EG A EZAM(1,3,5-trimethyl-1,3,5-trivinyl cyclotrisiloxane,
V3D3), 1,3,5,7-HEZH])L-1,3,5,7-t EgHErto]| Z 2 e Eg}A Z41(1,3,5,7-tetravinyl-1,3,5,7-
tetramethylcyclotetrasiloxane, V4D4) % @AM T A ZA2k(hexavinyldisiloxane, HVDS)©o.2 A% ol A
A== 15 ol dES AREsY, o]dl dAE= A2 oft.
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[0039]
[0040]

[0041]

[0042]

[0043]

[0044]

[0046]

[0047]

[0048]

SSS0l 10-2443090

A7) (a) @AA 7] (a) SAlel

R

U Fe] Foll mldsto] FAS} FHEo] FUHAY.

(o]
o
A7) aRARe] A= 10nm~2mstol A z4do] 7 sit).

Py

A7 71wme A2 dolH(silicon wafer), {rEl(glass), =g oldd dHHZ D o]E(polyethylene
terephthalate, PET), Z2]elddl yZ=o]E(polyethylene naphthalate, PEN), Zitvd A5
(polydimethyl siloxane, PDMS), Zglo]®|=(polyimide, PI), & Xx(latex), T34 ZHU#H 2~ 28 W3
(porous stainless steel mesh), Ejotad =Y EH (polyacrylonitrile), ZE g A SA
(polydimethylsiloxane), Z&] e 24 Z (polyethersulfone, PES), Zg]AF&(polysulfone, PSF) 2 Zgr)dy
dZF Q9 glo]=(poly(vinylidenedifluoride), PVDF) & TFAE TolA AEE+E= 15U 4 vt

= 3 sCVDE A3 3 T Ao FT-IRI} XPS 4 A= HojFt}. FI-IRIA+= @&A9, iCVDE F&3
I#2F, sCVDE F2et m#2Le] &4 I A (peak)S W skglth. ©, BDDVE, DEGDVE, DDE, DDDES] 4§ &R Z
3 (homo—polymerization)o] A &= EAolm=a (VDR ZZE = glo] Astgct. wekAek, iD= =7+
3 1 REA (VDR F&3 nia % ZF gekde] 287 Hio] Z ASHa, sCVDE F&3 iAo At
480 cm  H-ol| A S-S ~E @ ¥ A (stretching peak) <}, 1080 cm Oﬂfﬂ C-S 2E#HA y3r7t #=HJr}. o=
sCVD 345 S3te] BE dgAEo] 3o Whgo] AFHoRE oFolHSE ou|gtt. XPS #4& F3A
sCVDZ &Adek SBODVE itAbe] -4 94 A 249, 742 949 usds SAHS &3 245 JuE g3
ek, € 1s 9=, 0 1s F A4 C-C-0, C-C-C, C-C-S, 0-C-S I AE A3 aL, o= BIDVES] dEA7t &4
glo] A7t FAaE AE unt. S 2p FAY aEE SAHE Tt S-S A¥F S-C Aol FESIA 3L
= AL #FAs3T. FT-1RY XPS Z23E F3f, WtEoxd nEAF wubo] AHRo] Hi-mo] WA Fi= do| o3
247F F2ol ofyel, 2yt Tk o] sk A s S wEAX 2449E g1 4 vk
2 oo lojA, 3 A3 dol(sulfur rank) & 3 A3 2pAe] dolg owst= Zlo] ofyg, A U OEF
= = oJnsts ACE (TS fle), uhEAsAE

AgolA so]l B 7 AeH A=AE

2.0~8.0, % vkl 3.0~7.59 ®9joltt.

T4 XPS A Aapet S2p wel e T ZE Fel A sCDE FEe A Wl & A dels dEhia
ATH. S2p TEHE 2IWZE tEZEFH(deconvolution) SRS wf, IEA C-S/S-S H]ﬂgg as F A,
olg E3te] A U 3 A Aol A 4 k. (From S2p) EZE 3huhe] wjd7|7} 2719] C-S A2FS 3§
ek, T3 F @Al @2 vErI7F ok HEEklE W, WA WES Eote] dA W At 3 A
ZAols A 4= Qth(From survey). HE&5FH (deconvulution) s Ea A4ker 3 AgE dojol, Ui v&S
Eal Agke 3 A3} dolo] Aozt A fle As & JdoH, o oA JHHE FAdE 2t kel wgk

©

1:1
Hpold7) 7k A o] dolglA] @dow, ddE & A dolrh Fal, =2 ks dehle As oy
A7hg WSl AN, 1 A o=
X

rO
o
s
flo
ol

= 5% sCVDE A3 3 F=3hA9 XRD, TGA, AFM, DSC #21 A3}, XRD A oAM= 3o 2SS 24
I 9lo}, EA AXxoA ZA 945 Yehdl= vhddl, sCVDE F/d 3 SBODVES] A9 BE ZtEex Aol
3z, ¥ A A (amorphous) A& vERTE. DSC AT A= o] A9 110 TolA] 130 T FolA =
]

A3 del, 95 FFshe FJA7F JdERAIRE, sCVDE e SBDDVES] A dld ¥a7t vEhA 2 A
gttt EF Tg g% -30 T F-LollA 7HA= el vla] ¢ 2 @S Wekdoh. T6A Aol 29

{0

300 T ¥ 400 CeolA E5F i3l (decompose) ¥ o] A=%7F 09704 L&3FAR"F, SBDDVES] -9+ 500 T ©]/
AAE A w7 dob G A% % F Sk ol 55 ATE B RADAD CC/0-s Aol ol ek A
)y

0|

S omEt}, o] Al 7A B4 A (VDR A F nEAE wuke ®© o] EAER] gon | uhgEo
SFA et AgtS & olFa ke A ofv] gt

& el oM, sChE A awwAre] A 54& A ARRFYH (R P wiAhs adA
BARA w9 5 SHES A o, TR e Fdol A flEs & F Adnk. AR 1 m
olde] FANAME FHEE FASUS W, 90% o] FHREE Yehle S At ol V&Y 94
g2 P49 3 aizrels o2 5o, 7ol i (homogenous)HAl EF ] YERE EH oz o
o FHEE 90% o), wFEE s A= 90~99.9%¢ FHEE 7HE 4 Q.

T3 SOV F4E Sdte] ZHEY FAE 28F 5+ Atk 24EY A9E 1.7 WA 1.9 20 == 3
B4 2dRAE e 22 @S e, A7 FEetdEA e Hele 2d4ES e 1A 2Ee
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10-2443090

s==s4

i

o] 2]

& ek,

Nlo

-
AF

I} GHA 5 Ve R

[0

[0049]

oo

A%, F& ANAZ A}

ki

A7

tol &= 73 el

S

[0051]

g Al

<
S

s

29 A2~4(100); (¢) sCVD

M o] glov]

Shekoll

571(10)

b

)

s

[0052]

71(10) W4 A

el
oD
P o
N T
ojn MM
s
)
3w bt
ol
N T
k!
%
& 4
~ T°
Xoor
N ol
oy ™
e
7 ~—
No -~
B S
il TR
o 2
‘Duo
o
T o
o X
el
) ™
wu )
oE M
X
T o
o] ©
ok
-
=
‘rIL| ﬂ_1m
w \m)
~
olo

. 713kE Sol 71 (400) 0.2 o]F

=]
T

29 A2A(100) 2

GEA Z2EH(200) 2HEH sCVD §EHE71(10) WH-= o]

Y
—

AAAR A}

2 A

el

,_Qo

171 1%t

A5

i)

=
=

N7 F

[0054]

ATt

o

A=}
T

1=}

AA 471A

(A) & =9 422(100)

[0056]

A (source cell) F-io|t},

£

[0057]

18l (1ine

S

2l

AR g E o

A2}

3

9

7]

heater)7} 1om, o]

Hol 350C AE 2%

o,

(B) WAl = H-(200)

[0059]

SUSZE 4% ZHe Zo Hd 30mlH =714

p
L

kA
FHG Sl W dEAl

[0060]

g3, 7]

=
=

fo] ALgET,

N AS

A v 2kl

7HA 3 7}f

W B (needle valve)7}

Ante} G2 20~120C BE HY

WH (ball valve)9} Y

=
=

£71(10) 2+¢)

ot

471 sCVD

SRIECIDIEY

NR
T

B

s

A A4

7}

[0061]

sCVD ®E3-71(10) Wh¥-ell n}

=t}

3

7HAaL 7k

Fol 80-110C Hx WHAE

A5

=
=

=

[

gl g
2 A A (baratron sensor)”} 7-H]E o] glof

L
.

E

gl E (300)

)
=4

(€)

[0063]

400C7HA] 7+

sich. @eha

3

pol 74

S

=, Cr/Ni A& AR

wo

o] Ak ¥

[0064]

Sof .

o

s
T odom, A LA A

Eiil

=
=

o Agol

e

713400

D

[0066]

22|

Aukd o 7 10100 SUS 7]%

[0067]

Ho m
o No
u oz
T
R
o]
<
Mo
—_
ﬂ 0
F "
o Mo
B o
N %
e
L
W
RO o
iy
R 5%
ey
Bow
O =
T
~ —_—
S
jeus o
® o
WO~
0| =
I =
=
.
Y
"o
®o o
i
op ™
Cach
~ W
= M
o
W° o]
~
1 X
Mj i
oF
RS
0
o
oF oW

ToR

[0069]
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[0071]

[0072]

[0073]

[0075]

[0076]

[0078]

[0079]

[0082]

[0083]

[0085]

[0086]

[0088]

[0089]

[0091]

[0092]

[0094]

[0095]

[0097]

[0098]

[0099]

[0101]

SS=50ol 10-2443090

[HA] ]

Az 1. _sCVDE B3k Z2](HdH-co-1.4-H&E gujdoH2)(poly(sul fur-co-1,4-butanediol _divinyl
ether, SBDDVE)¢] A%

A9l Fetg e duld o HZ(BDDVE) 10mlE 60CE 7Fdste] 7132 3 o] A ol #+4
3, FAlA A el 3 0.01g~1.5¢8 #H uHﬂ—oﬂ A 180C= 7hdato] 7stA|glozm & A

o] 71AE 71elA EFsich. AW URo] LepMES =HA(350T) 7HEAA, 718E Fo] guzs T
A &S siglal, Bl 719S 110-130 T A== 7hAAA &3 GFAS @A SBDDVEZF S
TR} e Az, Awe] Ui kel S 500-1500mTorr 2 945 AT}

Az 2: ZF (A -co-d @ _Ze]F)Yu| o HZ ) (poly(sulfur-co-di(ethylene_glycol)divinyl ether,

Zo 1olM dEA= Y(elEd Ze]Z)un)d ol g2 (DEGDVE) S AH&-3sle] SDEGDVEZ} S&d u&al 2 A
kL oataE Az 13 HLakA AAETH.
B

(A -co-tnld WAl (poly(sul fur-co-divinyl benzene, SDVB)¢] A%

A

G YudulAl(DVB) S AR&ste]l SDVBZ7F S2he ZAf w3 Alx3t AS Aelstas Az

Az 4: Z2 (A -co-1.9-dl7tthell) (poly(sulfur—co-1.9-decadiene. SDDE)2] A%

o

Azel 194 BFAZ 1,9-vl7hce] A(DDE) S AHgSH] SIVBZF F3E A e ARG AL Aslu A
] =]

Az 5: ZE](HdH-co-1,11-Fd]7}t}o]<l) (poly(sulfur—co-1,11-dodecadiene, SDDDE)2] Az

v

/d Eokj‘ﬂi 1,11_11:_]}”7}’14‘0] ] (DDDE)O /\]——9—0}»05‘ SDVB7}‘ ZX]—J},] TV‘:_LZ]' E}'—% X‘ﬂ}_f:i_]_— Z\% xﬂ_ﬂ—(‘s},l
= Az 13 S AN

Az 6: _FH(AHdHA-co-1,3,5-Elv]d-1,3,5-EgHEArlo|FZE AN ZA) (polv(sul fur-co-1.3 5~trivinyl-

o lolA TEFA = 1,3,5—Eﬂﬂ]%‘—1,3,5—‘5€]ﬂ]‘é Aol ERE F/] AH(V3D3) & ARE&3he] SVaD37t 53

Zd 194 dZFAZ 1,3,5,7-HEZH]L-1,3,5,7-HEHGUEAL| S 2 H ESA FAH(VAD4) & A3l SV4D47}
ZHd a4 B A2 AL AdStns Az 19 FAsA QA0

Az 8: Z&] (A -co-IAH YA =2 poly(sulfur—co-hexavinyldisiloxane, SHVDS)2] A%

of loflA GFAR AAI A ZAHHVDS) S AHE3Ee] SHVDSZF S2hd a8xf TS Ax3 AL AQlstx
v Az 17 sdsA ATt

Hluo 1: iCVDE ‘gt Z2(HH]d wlAl) (poly(divinyl benzene, pDVB))<| A=

Gk on)d #AAl(divinyl benzene, DVB, 99%, Aldrich, USA) 70WA1Al tert-El 3 SAlo]=(tert-butyl
peroxide(TBPO), 98%, Aldrich, USA)E o]&3lo] TS AAstt. @A 2 MAAE X*xﬂow a1 A3}
Att. F713kd dEFAE WA AS iCVD ¥H27] (Daeki Hi-Tech Co., Ltd)o] FY3dct. &7 Z229= 47 9
atol, TBPO= &-2olA FA8tal DVBE 40:=2 7hAsIAT.

DVB 2 TBPOS] Hl&EEE ZHzF 1.679 2 0.613sceme.® AAS Y3, w87 ¢#EH3 7|3 258 250mtorr 2
38CE FASIT dHiE 228 140T2 st

Hlwe] 2@ _iCVWDE 3t  Zg(1.3.5-EgH]d-1.3 5-EgugAto] 2 NEA) (poly(1.3.5-trivinyl-1,3,5-
trimethyl cyclotrisiloxane), pV3D3)e] A%

_11_



[0102]

[0104]

[0105]

[0107]

[0108]

[0110]

[0111]

[0113]

[0114]

[0116]

[0117]

S=50ol 10-2443090

Z7(1,3,5-E8H]d-1,3,5-EgHEArlo| FEZAEZA) (poly(1,3,5-trivinyl-1,3,5-trimethyl cyclotrisiloxane,
pv3D3)) EFAE A=xsl7] ¢ske] iCVD ¥H-27] o] v3D3 2 TBP0C] Z7] ZE2-E 47 ¢35te], TBPOE A&
ol X X33 VDS 40CE 7tdstga, FUSEE 242 4.12 2 1.61sceme2 AAATE. S <} )
I %5 300mtorr ¥ 40CE A5, FHE 255 140C=2 A3},

Hwd 3: iCVWDE E3 Z2(1.3.5.7-HESHI-1.3.5.7-HEZuEAo|FZH ESAEA) (poly(1.3.5.7-

tetravinyl-1,3.5.7- tetramethylcyclotetrasiloxane), pV4D4)e] A%

Z2(1,3,5,7-8l E2)d-1,3,5, 7-H Egv e Alo] F 2 e E2HA Z41) (poly(1,3,5,7-tetravinyl-1,3,5,7-

tetramethylcyclotetrasiloxane)) SHAE Axs7] ¥k iCVD ¥k&-7] Wlo] v4D4 2 TBPOS F7] E=9-5
A7) 9late], TBPOE= Ab-20A FA3la VADAE 70CE 719, FAEEE 212 0.93% 0.67sceme 2 A A
k. 71 ¢tEa 7|9 225 45mtorr ¥ 40CE AT, EWE 255 140C2 A3}

Hlud] 4: iCVDE 53k Zg] (NMA R I A S A (poly(hexavinyldisiloxane), pHVDS) ] Az

Z g (AN D A=Ak (poly(hexavinyldisiloxane), pHVDS) =&AS A %317 Ysle] iCVD ¥HS-7] Wjo] HVDS &
TBPOS] F7] E29E 471 93k, TBPOE “d-2olA #X3stal HVDSE 40C= 7HEsisla, Fd5E8 44
0.992 0.74sceme 2 AAsHTE, $7] 4#EI} 7B &2 200mtorr L 30CE AT, IYAE
140C= HAAs .

Aol 1: sCVDot iCVDE o] -8afe] Az sFApe] 4

2% sCVDE Fder "HEo] AR &4 Ao}, A om Ao A] A EE7F dojuA] @i "Fo] & AdE A
HoFm . Fo] ojuX|dA 0.365 mmEte W %W AAVE 7PA w9 FE s dFo] FAHEH AS & F
. & 38 sODE FAF & FF A FT-1R¥ XPS 4] ZAxjo|th. FI-IRAIAM = wakA|9l, iCWDE F 23
2, sCVD= F&3E Ao &5 9 A (peak)S H]aLetQith. ©, BDDVES} DEGDVE, DDE, DDDE®] 7-9- &
(homo-polymerization)o] A ¢+ EdolmZ (CVDE =28 4 glo] AQsttt. wekAe, iCVDE &

A, SODE FHT A BT 4 A A7) o] & #EHAN, DR AT a4
0 E

Dol kI 30 o
(O

80 cm FirelA §-§ 2
& Eote] e dAlEe] &3] wkgo] deHor olfolHee oudth. XPS 4
ek SBODVE aLeate]l 74 da A% vA3, 47 dad] usdE 548 S AF A
1s 92, 0 1s 324 C-C-0, C-C-C, C-C-S, 0-C-S ¥ == & =

A7F FAE AL g}, S 2p A9 uFNE FHE
gstgl. FT-IRY XPS Z2#E &3, wreEofd 1 H
of ofye}, &3t kAo sk Adts T3 wE

Al 2: sCVDE o] &3ke] Alx¥l aitate] 3 AF zlo] #4

o B
i
0
(@}
]
-}

1A
<)
3

%)
(]
=
S
it

Q189

.

Lo g ohoe
O:
(r 52
o
o o RO
M

ol
2
N
—_

Y

>,
~
ol
i
)

%4 XPS A Adet S2p Y= 2z E Fa AL sCODE e i ol 3 A3
ATH, S2p A= 2HWZE UZEFH(deconvolution) 3RS w), mEA C-S/S-S H[ &S
}F W As dolE AXE 4= 9tk (From S2p) H shube] Hld 7|7t 270
FAol & Hd7IZE glvta ZRAE S W, A4 HE&S Sote] 1aA
[l 2ATHFrom survey). ©&EFX4 (deconvulution)S Fa] AALSE 3 A3 dojek, A
Fal Arke 3 A3 dolo] ozt AL e AS & ¢ JdoH, o= oA JHHE A
< vrold77F AL FolglA ko, | 7 A3 do|rt @i, & JtuEE YEide A
= 8
7]

i

g b
o
Ml
s

9 o o
ot

o ok .

3l

2ot my
(T oo

(o]
=)
rot
=
o

0

™
i
ot
i)
o
U glo
w2
o
v
o
o

H
A7hs} wgol A EAHUR,
PEESCN

%0, off
go o

to &

LS|
a

AAd 3: VDS o] &3] AzE uEAe] A

N
ox
i

= sCWD= 33 & &5 3HAe] XRD, TGA, DSC 4] A3}, XRD ®AolAe= & 49 244 7 9l
. 54 AxelM dAA4 vaE dehls b, sCE /3 SBDDVES] 4

132, W73 (amorphous) 425 WERNITE. DSC Aol M= 23] 4 110TA 130T F-ellM =4
a9l de Fehs YArk vErARE, sCODE A%k SBDDVES] - &g ¥ A7k yehA] &
lakitt. BERF Tg g2 -30 T FZollA 7hA= el Hld) vfe- w2 @2 vekdth. T6A Akl A
300 T % 400 CollAq B 8l (decompose) 5o A= %7F 0%7bA] =dspAIgF, SBDDVES] 7-9-+= 500 T o]
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[0119]

[0120]

[0122]

[0124]

SS=50ol 10-2443090

HA R C-C/0-S Aol ol vk 2
A o] EASA oM, WEl v

= =
4e g uPAsks e 540
T 59 QEZE: Y ZoA E

F5o 4y

10 sCVD A z=%=
10: sCVD WH$-7]
100: 3 29 AxA
200: TEFA 29
300: FEHWE

400: 713

k1
g

1
g
~

Substrate

o,
ol
%
)
i
ox
tlo
T
n:lop J—i‘
ol =
S K
>0
N2
o
EAEN
o S
o fru
T oot
9 ox
N
Moy
o, MO
o %
rlr
i kI
2 [‘«{D‘.
M
—
il
5 m
o
ox
lo =

AR =ARAE W w2 e, dA7A FH6

2 A 1SS o, F9A Bgel A8E A Al GelA o]
2 J B oage) Welsk ARsE Aol ohd He
WAt FTHES 1AF] SR olste] Aeldvia & Aol

(1) Evaporation & radical generation (2} &8 bond cleavage
A7 S g S B — S48
1 I — L geSagSig S ST S 8T .sf *s‘}..n,
S, S
.,
5—§
(3) Adsarption & initiation (4} Pelymer synthetization
H
. ¢ 5,
B ML P S R % ar
") - \ il
5, S S
M [ 1y
—» ASP\S,}“S\/\R/\ g ) s’ '\
i “/!.'.’ R S
S 4 s8, ) !
M, s, 5 Sone
'S \S' n s{
R S S A v
—» o \/\5[' s S
Sulfur rank gs—s
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SS=50ol 10-2443090

Allyl Organosilicon
1 TTTTEETEEET ‘.\ P mTTTE T T ST TS TE T TSI TS TS “
v 1 1
o 1) =/ 07
il 'l\_/ (/ Si. /;-S' 031j:
DDDE " g si o~o ] -
e L NS i e T
P R / & 7o r U‘SI"J:
DDE 1" HVDS Vv3D3 V4D4 1

-
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E03
1
J'\‘
=) =
4 i
Z z
L] [T ]
= =
£ L
1= =
T i
1000 4500 1080 500 3000 15 1006 500
Wavenurhiber (<m’} Wavenumber fem™)
=
o T L i
B-5 1!- Lot
= iz
" k-
=, o
B S ]|
ELILEE [ T | o
El-welri [ Ebin] x 5]
: H
i E
: 2
255 I 2K 15k = hL 34 )
Ziniliey Exarzy i Encing &oorg o) Ajizdag Brogy (240
R=gs V|
80
2 7190wt
55 f
_N - ! -
%u 1 g H
1 g /i e
E“ "EE F ll,r"‘- / E
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