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[98] 7] thabs B e R 2AE WA Sl disl] 10 WA 30 55 %; 12
WA 30 5 F%; 15 WA 30 5 F%; 17 WA 30 5 F%; 20 WHA| 30 5 F%; 10 WA
27 %%, 12 WA 27 £%%; 15 WA 27 5% %; 17 WA 27 =% %; 20 WA 27 =
ZF%; 10 WA 25 T %; 12 WA 25 T %; 15 WA 25 5% %; 17 WA 25 5 %;
20 WA 25 % %; 10 WA 22 5%%; 12 WA 22 % %; 15 WA 22 5% %; 17 W
A 22 T %; 20 WA 22 5% %; 10 WA] 20 T F%; 12 WA 20 5F%; 15 HA] 20
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[101] F74 3} A Al 25 oA B 3 +=(acetophenone) 4|, ¥l 2 3| +=(benzophenone) 7|, El
Q9 A2+ =(thioxanthone) A, Wl 21 (benzoin) Al 7N A Al & A& 4= At} Yol 7} o]
= MAAE 2T ol 202 A& = At

[102] =, 7871 B33 WA A= 2 F ol B MAAY EFEE 23 3
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[103] TA A2 FAS} A A 2= O}KﬂEJﬂi(acetophenone) Slo| == A] T ||
gl o} A &3] ¥=(hydroxy dimethyl acetophenone), H] W] & o} 1| - o} A| &£ 7| =
(dimethylamino acetophenone), U] #| 5 A]-2-3| 'd o}-A]] & 7| +=(dimethoxy-2-phenyl
acetophenone), 3-M] & -0} M| & 3| +=(3-methyl-acetophenone), 2,2-T] ] & A]-2-]
Y oA E 9] ¥=(2,2-dimethoxy-2-phenyl acetophenone), 2,2-l| 5-A]-2-3| d o} A
E 9| +=(2,2- ethoxy-2-phenyl acetophenone), 4- 7 2R/ &2 A B ¥l 23] 7=(4-
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[104]

[105]

[106]

chroman nolro Seto benzophenone), 4,4-T] | & A] -0} 4| & 3| +=(4,4-dimethoxy-
acetophenone), 2-35} 0] =5 A]-2-1| & -1-9 'd 32 2 ¥}-1-(2-hydroxy-2-methyl-1-
phenylpropan-1-one), 4-3Fo] =5 A|ALo] & =3 4] #'d A= (4-hydroxycyclohexyl
phenyl ketone), 1-3F0] EFA| Ao 228 2] 7)) d 7| Z(1-hydroxycyclohexyl phenyl
ketone), 2-W & -1-[4-(FEE] Q) A d)-2- B = & ] -3 2 - 1-2(2-methyl-1-

[4- (methylthio) phenyl]-2-morpholino-propan-1-one), 4-(2-5}0] =5 Al of] 5 A]) ¥
.2 (3Fo] E5 Al -2-32 2 ) | F(4-(2-hydroxyethoxy) phenyl-2-(hydroxy-2-p
ropyl) ketone), ¥l 2= 3] #=(benzophenone), p-¥| 'd ¥l % 3| +=(p- phenyl benzophenone),
4,4-t] o} 1| = Wl 2= 7)) +=(4,4-diamino benzophenone), 4,4'-T] o & o} 1] 1= ¥l 22 9| &=
(4,4'-diethylamino benzophenone), ¥ & = & -1l 2 3| #=(dichloro-benzophenone),

o} E 2}4] = (anthraquinone), 2-™| € ¢FE 2} =(2-methyl anthraquinone), 2-°1]

€l QFE 2} +=(2-ethylanthraquinone), 2-t-- & -QFE 2} 7 #=(2-t-butyl-anthraquin
one), 2-°}7] x-- ¢+ E 2}-7] 7=(2-amino-anthraquinone), 2- | & -E] & =1 4F=(2-methyl
thioxanthone), 2-°| & E| & = 4F=(2-ethyl thioxanthone), 2-F 2 & E| @ A AHE(2-
chloro thioxanthone), 2,4-t W & E| @ =1 4FH=Z(2,4-dimethyl thioxanthone), 2,4-T] ]
gl E| @ A 4HE(2,4-diethyl thioxanthone), 2-©] A~ 2 ¥] QA 4HE(2-isopropyl
thioxanthone), 3= ¢1(benzoin), ¥l 2 <1 W€l o) €] 2 (benzoin methyl ether), ¥l 2
Q1 o &l of ] = (benzoin ethyl ether), M Z=¢1 o] 4352 23 of €] Z(benzoin isopropyl
ether), W12 ¢1-n--E ol B] 2 (benzoin-n-butyl ether), #1281 o] AFE o H =
(benzoin isobutyl ether), ¥°2 t W €l 7| € (benzyl dimethyl ketal), W 3 d 7|
+=(diphenyl ketone), ¥4 t] #| & 7| € (benzyl dimethyl ketal), Al &3] &= T

| &l A € (acetophenone dimethyl ketal), p-T] ™ € o} 1] 1wl 2241 of] 2~ E] 2 (p-
dimethylaminobenzoic acid ester), 4,6-E 2| W&l = v o d ¥ 23 41H8}-E4,6-
trimethylbenzoyl diphenylphosphine oxide), ¥ 'd H] ~(2,4,6-E ] v & Wl 22 ) £~
# 4+3}E (phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide), &2 @l (fluorene),
E 2] ¥ d o} ¥l (triphenylamine), 7}H}<(carbazole) 5 & A8 = AT}

A&t = ol= A B AAAIA o] A8 S 24 = IGM SR A (Resin)AF2] darocur
1173, darocur 4265, darocur BP, darocur TPO, darocur MBF, irgacure 184, irgacure
500, irgacure 2959, irgacure 754, irgacure 651, irgacure 369, irgacure 907, irgacure
1300, irgacure 819, irgacure 2022, irgacure 2959, irgacure 2100, irgacure 784, irgacure
250 50l & F oy, o] 5L D07 =) F oS Tt A =
A

A e A AA o 24 7] 37 3} )AL A = 300nm W 4] 400nm, H 3= 385nm W A
395nme] 3ol F, ol & 51 7] sbde] uvell elsf FA sk E A = Sl

TA A e 2A 7] BB s A A= F7] v B A o] A Al AREshE UV
A 7} 7ER] = 9] 9! 300nm W 4] 400nm, B=+= 385nm W 4] 395nm Q] 3742
UV iz of ofsf A3t E 7| Al ek A AL == AT
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[107]

[108]

[109]

[110]

[111]
[112]

[113]

[114]

[115]

o & So], A7 A Tl o] A3tA A E-E B QA E(thioxanthone) Al 7] A]
A 2 Wl 221 (benzoin) Al THA A & E§HEE 4= )
o2, A7 d FA oo f7] vt BX] 2S5 ddH][224,6-E

2]
el 2y FAT A2 20| £ Z 2 B QAAMNES E3H3to] ALget =

o

A7) B33 A A = 2 E DA Tl el 0.5 WA 5 5F%; 1 A 5=
ZF%; 2 WA 5 5%F%; 0.5 WA 4.5 FF%; 1 WA 4.5 FF%; 2 WA 4.5 FF%;
0.5 WA 4 5%F%; 1 HA 4 5% %; 2 WA 4 5%, 05 WA 3 5F%; 1 HA 3=
ZF%; 2 WA 3 5%F%; 0.5 WA 2.5 FF%; 1 WA 2.5 %, £=2 WA 2.5 F
Fod 5 At

A 2 Eol WA 2AE Tl et A7 AA S WA A E 0.5 WA 5

Foo E3IEH FA ST 43| Fed 4 9lan, oy T b Al gl A

worgel o AN HAYE S2AAE U 2% 5 Yok

= = = . H =
A7) A2 A= dEbA 2l #of f-2l(bare glass) = 71 &S0l td 4
A S YA 717 A& Aotk
g7 A A ool A, e SR A 2= A Tsilane) Al BF o] AMS-E 5= gl
U A e A A 2= (mEholAd g ol BV E 7HA = o] AbgE o
& 59, 3-(Eg W EA A ) 2 o] 72 ¥ o] E(3-(trimethoxysilyl)propyl

Acrylate), 3-[E] ol A (W E) A H | Z 2 F (d E}) =1 & 2] o] E(3-[diethoxy(methyl
)silyl]propyl (meth)acrylate), 3-(E 2] W] A A H)Z 22 (veh A H g o] E3-
(trimethoxysilyl)propyl (meth)acrylate), 3-[E 2] ~(Eg|WE A H S AN A H |z 2
& (W eh AL & &) o] E3-[tris(trimethylsilyloxy)silyl]propyl (meth)acrylate), 3-[ 1
S A E)A ]z 2 (v el A E g o] E)(3-[dimethoxy(methyl)silyl]propyl
(meth)acrylate), 3-(E 2] & H 2 )X 22 o} 77 2 ¢]| o] E ((3-(triallylsilyl)propyl
acrylate) ‘5 ©] AH&E = AT

thE A2 SA 2= oy km(amino) 7] £ 7HA = A & H S
¥ o] E(phosphate) /| & 74 = A 2 S-30A4] o] AR&E = vk 2~
71E 7HA = A2 S A 2 v (el A - 2 A S Ao E] 2
(bis[2-(methacryloyloxy)ethyl] phosphate), B] 2x[2-(0} 1 H 2 U - Aol & |
o] E (bis[2-(acryloyloxy)ethyl] phosphate), 2- W EFo} =1 2 2 Q1 & A of] €l A}

E (2-Methacryloyloxyethyl acid phoshate), 2-0} =1 & 2 A S A o 4 3 A 5 0]
(2-acryloyloxyethyl acid phoshate) &= AF-8-3F = Sl T},

A7 F2E XA = 24 E AA %l tiEl 0.1 WA 3 5% %; 0.11 WHA] 3
T %%; 012 WA 3 5 %; 0.13 WA 3 TF%; 0.14 WA 3 5% %;0.15 1A 3 F
F%; 0.16 WA 3 5%F%;0.17 WA 3 T%%; 0.18 WA 3 5F%; 0.19 HA| 35
HF%; 02 WA 3 T%%; 0.1 A 2 T %; 0.11 WA 2 T %; 0.12 HA 2 5% %;
0.13 WA 2 5%%; 0.14 WA 2 T ZF%; 0.15 WA 2 5% %; 0.16 WA 2 5% %;

2
H
i

o
>
=)
o
(m >

P
s
=)
il

ke ke
D

m 2 &
o
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[116]

[117]

[118]

[119]

[120]
[121]

[122]

[123]

[124]
[125]

[126]
[127]

0.17 WA 2 5%%; 0.18 WA 2 5%%; 0.19 WA 2 Z3%; 0.2 WA 2 5%H%; 0.1
WAl 1 5%%;0.11 WA 1 53%; 0.12 WA 1 S%%; 0.13 WA 1 5% %; 0.14 W
A1 F%%; 015 WA 1 5% %; 0.16 WA 1 TF%; 0.17 WA 1 5 %; 0.18 WA
1 5%%; 0.19 WA 1 5%%; 0.2 WA 1 55%; 0.1 A 0.5 5%%;0.11 A 0.5
% %;0.12 WA 0.5 5% %; 0.13 WA 0.5 5% %; 0.14 WA 0.5 5% %; 0.15 WA
0.5 5 %F%; 0.16 WA 0.5 5%F%; 0.17 HA 0.5 T %F%; 0.18 tHA] 0.5 5 F%; 0.19
WA 0.5 5% %; == 02 WA 0.5 55F%Y 5 otk

A 23 EY F sl deiA H2E XA A 3 T HRE T
HH FAst ] TSl did Fe HEAE S

g o o AAfdo] & A3 A E ] 5= 10 A 30 ¢Ps; 10 WA
25 cPs; 10 W A 20 ¢Ps; 10 WA 15 ¢Ps; 15 WA] 30
cPs; 1= 20 WA 30 cPsY <+ ATt 718} o] & g o] o A Ao & A
st 24 &2 H 57110 A 30cPs Akol o] A
o]l EEAol R EY| wo] o]zl A o7 &3}

b o] o AAfdo] & A3 A EE Alxd 2w o] of 7 A

(¢]
av]
&
[
(9]
=
)
[\®]
(9]
(¢]
av]
&
[
(9]
=
)
[\®]
o

1)
-2 100 ppm ©]3}; 90 ppm ©]3}; 80 ppm ©| &}; 70 ppm ©| &}; 65 ppm ©| &}; 60 ppm
o] 8k; H1= 30 ] 100 ppm¥ 5= Atk A7 9} gho] & g o] o AA[ofof] up&

5oro) pEYE, A A (10)= 71 3H100) 2 EA(110
713H100) Aol TEAF(110)7F Y18 5= AT}, TAF(110)%= 313
TR 4= o ukuk20)0] A7 F7] B Aol Hojn A S HS 49

S’ N

532 A EA AAle 24 7] Bhehg g st W o)},
530 whE W, 9P (120) F-71HH200) R 71 9H210)S 23S 4= vk A
o] Ao & 98] 27019 F719H200)1} 271 2] F-7] 9 210)0] AR 255 A
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[128]

[129]

[130]
[131]

[132]
[133]
[134]

[135]
[136]
[137]

[138]
[139]
[140]

<qAdd 1>

Hexyl trimethoxysilane 19.35g, Methacryloxypropyl trimethoxysilane 23.28g,
Tetrahydrofuran 165g-s <352l W RESISI T}, o] 89 ¢ Cesium hydroxide -8 <4
(50wt% in H,0) 0.5g % = 5g& Z33F 848 3] Artetdlc). 23 &8 75
Lol A 6A[ZF uuketal, WhE-E-8 WA 7] & ol A EAL 195 H7Fsto] T 84
71 t}. methylene chloride®} &8 ©]-8-3}o] §-7| 52 553} 31 Magnesium sulfate
£ o] &35lo] B2 A Ag F &A-& 7)1 25)o] Methacrylate Hexyl *| $+7]
& 7zt = Al o] A G2 9] silsesquioxaneS Al 231t GPCEA A3 Mw 1635, Mn
1447, Mw/Mn 1.13°] 31, 1H NMR 2 3} 314 ¥ Methacrylate®} Hexyl”] 2] H] &
4.1:39% gl .

1

-~
N

<@g 2>
Hexyl Trlmethoxysﬂane 19.35g th 4! Decyl trlmethoxysﬂane 24.61gs AHESE A1
AL star= A o 139 A g Wb © 2 Methacrylate ' Decyl | 37| & 2H= 7
o] A] :rL}_/] silsesquioxaneS Al 23+ Th GPCE74 2 2} Mw 2460, Mn 2158, Mw/
Mn 1.14, 1H NMR Z2 3} 4] ¥l Methacrylate®} Decyl”] 2] B] 8- 3.95:4.05% ¢l
= AT

<& 4 3>

Hexyl trimethoxysilane 19.35g th 4! Cyclohexyl trimethoxysilane 19.16g-& A}-8-3F
AL A elstars FA4 o 17 5 A $ WHE S 5 Methacrylate® cyclohexyl %] 27|
& 7zt = Al o] A G2 9] silsesquioxaneS A 231t GPCEA A 3 Mw 1670, Mn
1478, Mw/Mn 1.13, 1H NMR 2 3} 34 ¥ Methacrylate 2} Cyclohexyl”| 2] H] &2
4.02:3.98 = 21 ¥ St}
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[141]

[142] <& 4o 4>

[143] Cyclohexyl trimethoxysilane 23.95g, Methacryloxypropyl trimethoxysilane 17.46g<
AREgE AE Al L] starE ] o 13 5 A g WHE S 5 Methacrylate™® cyclohexyl
2347 & zhi= Al o] A T2 9] silsesquioxanes Al 23 U GPCE 4 2 37 Mw
1575, Mn 1355, Mw/Mn 1.16, ITH NMR 2 #} 314 ¥l Methacrylate 2} Cyclohexyl”]
o] Hl - 2.92:5.08% F1H AT

[144]

[145] <% 5>

[146] Cyclohexyl trimethoxysilane 14.37g, Methacryloxypropyl trimethoxysilane 29.10g<
ARESE Al Al 9 et A o] 13 & 4 g WH S = Methacrylate® cyclohexyl
X871 & zE= #A o] A] ?}_4 silsesquioxane2 A 23 . GPCE 4 2 37 Mw
1758, Mn 1529, Mw/Mn 1.15, ITH NMR 2 #} 314 ¥l Methacrylate 2} Cyclohexyl”]
o Hl &2 4.87:3.13 0 & FHI = Qi)

[147]

[148] <& ¢ 6>

[149] Cyclohexyl trimethoxysilane 28.74g, Methacryloxypropyl trimethoxysilane 11.64g<
ALE-3 Al g Al el etars A o 13} & L g HHH O 2 Methacrylate™ cyclohexyl
2347 & zhi= Al o] A T2 9] silsesquioxanes Al 23 U GPCE 4 2 37 Mw
1476, Mn 1189, Mw/Mn 1.24, ITH NMR 2 #} 314 ¥l Methacrylate 2} Cyclohexyl”]
o] Hl & 1.95:6.050 & FFQl = Qi)

[150]

[151] <& d 7>

[152] Cyclohexyl trimethoxysilane 9.58g, Methacryloxypropyl trimethoxysilane 34.92g-2
ALE-3 Al g Al el etars A o 13} & L g HHH O 2 Methacrylate™ cyclohexyl
2347 & zhi= Al o] A T2 9] silsesquioxanes Al 23 U GPCE 4 2 37 Mw
1848, Mn 1625, Mw/Mn 1.14, ITH NMR 2 #} 314 ¥l Methacrylate 2} Cyclohexyl”|
of Bl &2 6.02:1.98 2 & Al F ).

[153]

[154] <@gl 8>

[155] Cyclohexyl trimethoxysilane 23.95g, Methacryloxypropyl trimethoxysilane 17.46g,

14

Tetrahydrofuran 20g-S- -Z3}5Fal W HES}FGI T}, o] -89 of] Potassium carbonate
0.1g7 & 11gS &3 o1& HAA3] 27tstdv). £ 22 2014 96

Al ZF LHESESI T methylene chloride®} =& ©]-8-3lo] /7158 =381
Magnesium sulfateE ©] &35t =& A A ¥ & NS 73 2123519 Methacrylate
2 Cyclohexyl A 371 & 2H= Al -2 9] silsesquioxane-& A 23131t GPCE A4

2 1} Mw 4326, Mn 3047, Mw/Mn 1.420] 31, 1TH NMR 2 3} 34 ¥ Methacrylate <}
Cyclohexyl”] 2] B] &2 2.98:5.02= ¥ At}
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[156]

[157]  <AAl4 1>

[158] 2-octyl-1-dodecanyl methacrylate 6.27g ¥} Isobornyl methacrylate 0.5g,
Trimethylolpropane trimethacrylate 2.0g, 3/ o] 19] silsesquioxane 0.98g,
Phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone
0.03g, Bis[2-(methacryloyloxy)ethyl|phosphate 0.02g-= nlHFsl o] FA sl 24 =
& A =3 o

[159]

[160]  <HA4 2>

[161] 2-octyl-1-dodecanyl methacrylate 6.27g ¥} Isobornyl methacrylate 0.5g,
Trimethylolpropane trimethacrylate 2.0g, 34 ol 29] silsesquioxane 0.98g,
Phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone
0.03g, Bis[2-(methacryloyloxy)ethyl|phosphate 0.02g-= nlHFsl o] FA sl 24 =
& A =3 o

[162]

[163]  <AA4 3>

[164] 2-octyl-1-dodecanyl methacrylate 6.27g ¥} Isobornyl methacrylate 0.5g,
Trimethylolpropane trimethacrylate 2.0g, & ol 39] silsesquioxane 0.98g,
Phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone
0.03g, Bis[2-(methacryloyloxy)ethyl|phosphate 0.02g-= nlHFsl o] FA sl 24 =
= Az

[165]

[166]  <AA 4 4>

[167] 2-octyl-1-dodecanyl methacrylate 6.27g ¥} Isobornyl methacrylate 0.5g,
Trimethylolpropane trimethacrylate 2.0g, 3/ o] 49] silsesquioxane 0.98g,
Phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone
0.03g, Bis[2-(methacryloyloxy)ethyl|phosphate 0.02g-= nlHFsl o] FA sl 24 =
& A =3 o

[168]

[169]  <HAl4 5>

[170] 2-octyl-1-dodecanyl methacrylate 6.27g ¥} Isobornyl methacrylate 0.5g,
Trimethylolpropane trimethacrylate 2.0g, 3/ ol 59] silsesquioxane 0.98g,
Phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone
0.03g, Bis[2-(methacryloyloxy)ethyl|phosphate 0.02g-= nlHFsl o] FA sl 24 =
& A =3 o

[171]

[172]

<A Al o 6>
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[173]

[174]
[175]
[176]

[177]
[178]
[179]

[180]
[181]
[182]

[183]
[184]
[185]

[186]
[187]
[188]

2-octyl-1-dodecanyl methacrylate 6.27g ¥} Isobornyl methacrylate 0.5g,
Trimethylolpropane trimethacrylate 2.0g, 3/ ol 8<] silsesquioxane 0.98g,
Phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone
0.03g, Bis[2-(methacryloyloxy)ethyl|phosphate 0.02g-= nlHFsl o] FA sl 24 =

S A zshel o)

<AA 4 7>

2-octyl-1-dodecanyl methacrylate 6.77g, Trimethylolpropane trimethacrylate 2.0g,
4] o 49] silsesquioxane 0.98g, Phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide
0.2g, 2-Isopropylthioxanthone 0.03g, Bis[2-(methacryloyloxy)ethyl]phosphate 0.02g<
anksle] e 2 =8 Alxskiin.

<A Al 8>

2-octyl-1-dodecanyl methacrylate 5.77g ¥} Isobornyl methacrylate 1.0g,
Trimethylolpropane trimethacrylate 2.0g, 3/ o] 49] silsesquioxane 0.98g,
Phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone
0.03g, Bis[2-(methacryloyloxy)ethyl|phosphate 0.02g-= nlHFsl o] FA sl 24 =

2 Az,

<A Al 9>

Isostearyl methacrylate 6.27¢g, Isobornyl methacrylate 0.5g, $+7d of| 49]
silsesquioxane 0.98g Trimethylolpropane trimethacrylate 2.0g, Phenylbis(2,4,6-
trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone 0.03g, Bis[2-
(methacryloyloxy)ethyl]phosphate 0.02gS nlRFsto] F 7 3] 2 B8 Al 2381 %)

o}

<A Al 10>

2-octyl-1-dodecanyl methacrylate 6.27g, Dicyclopentanyl methacrylate 0.5g, 34
of] 49] silsesquioxane 0.98g Trimethylolpropane trimethacrylate 2.0g, Phenylbis(2,4,6-
trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone 0.03g, Bis[2-
(methacryloyloxy)ethyl]phosphate 0.02g2 nlREsto] F7 3] 2 B8 Al 2381 %)

.

<H| Ao 1>
2-octyl-1-dodecanyl methacrylate 6.27g ¥} Isobornyl methacrylate 0.5g,
Trimethylolpropane trimethacrylate 2.98g, Phenylbis(2,4,6-trimethylbenzoyl)

phosphine oxide 0.2g, 2-Isopropylthioxanthone 0.03g, Bis[2-(methacryloyloxy
Jethyl]phosphate 0.02g= nHFsto] A 844 A =& Al &8kt
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[189]
[190] <H| L4 2>
[191] 2-octyl-1-dodecanyl methacrylate 6.27g} Isobornyl methacrylate 0.5g, 34 ¢l 6

[192]
[193]
[194]

[195]
[196]
[197]

[198]
[199]
[200]

[201]
[202]
[203]

[204]
[205]

9] silsesquioxane 0.98g Trimethylolpropane trimethacrylate 2.0g, Phenylbis(2,4,6-
trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone 0.03g, Bis[2-
(methacryloyloxy)ethyl]phosphate 0.02g2 nlREsto] F7 3] 2 B8 Al 2381 %)

.

<H| A o 3>

2-octyl-1-dodecanyl methacrylate 6.27g ¥} Isobornyl methacrylate 0.5g, d o] 7
9] silsesquioxane 0.98g Trimethylolpropane trimethacrylate 2.0g, Phenylbis(2,4,6-
trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone 0.03g, Bis[2-
(methacryloyloxy)ethyl]phosphate 0.02g2 nlREsto] F7 3] 2 B8 Al 2381 %)

.

<% 1>

2-octyl-1-dodecanyl methacrylate 6.27g ¥} Isobornyl methacrylate 0.5g, 37d ol 4
9] silsesquioxane 2.98g, Phenylbis(2,4,6-trimethylbenzoyl) phosphine oxide 0.2g, 2-
Isopropylthioxanthone 0.03g, Bis[2-(methacryloyloxy)ethyl]phosphate 0.02g-& 1. 1F

sto] FAsd 2= Az

<7314 2>

2-octyl-1-dodecanyl methacrylate 3.77g 2} Isobornyl methacrylate 3.0g, 3/ o4
9] silsesquioxane 0.98g Trimethylolpropane trimethacrylate 2.0g, Phenylbis(2,4,6-
trimethylbenzoyl) phosphine oxide 0.2g, 2-Isopropylthioxanthone 0.03g, Bis[2-
(methacryloyloxy)ethyl]phosphate 0.02g2 nlREsto] F7 3] 2 B8 Al 2381 %)

.

<A@ 1>HEe SA

AAl e, vlate " oo o A Al 2d 2 A&
sto 25°Col M A& S48 T

=4 Aabi= s & 1o VeI

2 Brookfiled LVT 5 54| & AH-&

[3E1]
5 (cPs)
2o 1 20
2 Al of 2 21
2o 3 20
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A< 4 19
A 5 18
A 6 25
Ao 7 20
ATl 8 17
A9 16
2 AT el 10 19
H] Lo | 16
H] Lo 2 20
H| 3l 3 17
2510 | 25
Za1e] 2 12
[206] 371 3F1& 2W, B & Ak 2452 FE7F10 WA 30cPs ALol
ol A E 2ol g Al F oMol EFAdo] SE ¥V witol] A =
o= Aet= o f8atrt

[207]
[208]
[209]

[210]

<A@ 2> ol 7p2 BAFY SH

AA o], vl el P Farof ol A A 23 24 =S Bare glass©l] spin coaterE ©]-§
sto] 5um 77 2 Z ¥ g 2 395nm UV LEDE ©]-§-31°] 1000mW/cm’= Z=ALsh
o] 743} 2R A 23t Al 2 H glassE lem x 6em 7] 2 AHE F- Purge &
Trap GC/Mass (JAI #1)E o] §3}o] o}-9- 7}~ vkl g8 H-44 511}, 317] 37 29])
A A 2AE Vel e, 37 30 A F AAE Ve T

[3%2]

T A3 AL
E3 Purge & Trap 90 °C
z7 temperature

Purge & Trap time 30min
Cold Trap T -30 °C
emperature
Sample size Iem x 6¢m
Desorption flow 50ml/min
Column type HP-5MS
Inside diameter 0.25mm
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[211]

[212]

AEZ AzH

N
il

rgof] uf

=

el

o 3- - 100 ppm ©]&to| v}, 12 L2

g

k-
=

A 24

T
T .

15}

"o

e

wK

[213]
[214]

24

3

<A Ed 3> 23 F7] 9 gk A]
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[215]

[216]

[217]

[218]
[219]
[220]

22 1 A A WA A Ao, Bl alel] B Lol A Al x2g 2A =S
wafer®]] spin coaterE ©|-&35}o] oF §ume| F7| 2 ¥ g+ ¥ 395nm UV LEDE ©|
43} 1000mW/em® 2 A ko] Z ' ahe Al 23t Al 2 H ' ¥l PECVD
+4& 5ol SiNk #7142 F-21 8kl t. S22 SiH,, NH; 7k 8ol Power
5kW, Pressure 0.8Torr, compressive stress -500MPa =710 4] X&) =] 9l o}, 2274 =
#7129 2] ¥ -S Profilometer (KLA P-7)% A 3Fo] Ra(H 77 2 7]) 4k°] 5 nm"|
Tl A9 ©,5 WA 20 nm A $- 0,20 nmFE Y A9 XE FAEACE 1 A
= 8171 3% 40 YER ST

[3%4]
22} A3 Al -4
Ao 1 ©
Ao 2 O
A 3 ®
Ao 4 ©
A 5 ®
A 6 ®
Ao 7 O
A 8 ®
A9 ®
2 AT el 10 ®
H] oL | ©
H] o] 2 X
H| o] 3 ©
Zare] 1 X
Zare] 2 O
A7l B 45 B, Z0go)] e A3 2AER AR 29 e A5 o
T 2a Ak Al FEo] Al shA] ekokth. wheba] 2o i A s 24 ES
S ghahis uhvh2 23k AUk Al F7|whol] ' Atslo] & H o] =5 o] HAYSHA] &
A, vbekel A ol oyt

A = (A A & wafer)ol)
B 3t % 395nm UV LEDE ©] 43}
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1000mW/cm® & ZA}
=171 2] metal mask
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I

7
3H7] &

—_
fite]

g

=
=

3151t} (Agilenttt Semiconductor Device Analyzer, B1500A) -7 &8
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