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(57) Abstract: The present invention relates to a complex sheet, to a method for manufacturing same, to a flexible substrate includ -
ing same, and to a display device including same, wherein the complex sheet comprising a matrix including a silicone-based resin
and a reinforcement material impregnated in the matrix, and the complex sheet has a Young's modulus of about 2 MPa or more and a
surface roughness (Ra) of about 50 nm or less.
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[58]
[59]

r}u: =)
=
o,
o,
>,
>,
=2
é
“ 1o,
ol
i d
X g
>,
I
Y
BN
o
o
o
-3
BN
(it
Jp
oot
>,
I
o rr
=5
rZ

Z %= (Ra) ¢F 100nm ©] 3},
WA 50nm7} 2 <= 2131, young's modulus”} &F 2MPa ©]7, 7-A4] 4 &2 2} 2MPa
WA 200MPa, Bt} -4 4 o 2. F 2MPa W} 4] 150MPa7} & 5= 31
601 Euge] v o) BN /)9 R o] T aohs v 23 dlo) 4
A7) BFAEE L3 7 vk EEAE 732 9 A /\X}(LCD)
] ¥ (color filter) 8 7], 7] EL A 248 7] 3 B A X
2= =7 3 Y (touch screen panel)-& 7|3 5] f2FHo] B F 4 }/]
G LERA o]&e Tt

2o AAE 9% Fo)

_

[61] o8l A el & Fato] L WS Wy A F o= AR skar Al sk, o] 2§k
Ao &2 b Aol HAS 9% Ao LIS Aghels slew

3| A H oj A= <k f Tk

[62] Az 1:DAMA Q] 3 & A=

[63] Ddsilane(1,3,5,7-tetramethyl cyclotetrasiloxane) ¥} allyl methacrylate S +H] 1:1.1
T o 2 Yol Pt==ul|(Karstedt Catalyst)% =%, 3] = =7 = (inhibitor)< allyl
methacrylate ﬂ] H] 10 mol% S # 7}38k 5 EF <l &4 3fol| A 70°Cl A
2] &9 Z(reflux) 8} o] WE-GA| 2T 21 F-ol] EF Q& A 7] 8}aL of 35} o
DAMA(HEfot A e o] BE7] g4t Al g L 27 eid S5AahE A0
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[64]
[65]

[66]
[67]

[68]
[69]

[70]
[71]

[72]
[73]

[74]
[75]

Az 2:42 2APDMS) +7 NEH 29 4 B A=

) d v e t] v =A] 2 Z2H(Phenylmethyl dimethoxy siloxane, PMDMS), © v &l
] ] Z-A] 2 =4k (Dimethyl dimethoxy siloxane, DMDMS), H| d E 2] H] =-A]
21 =2k (Vinyl trimethoxy siloxane, VIMS)E A}-&3}o] 3H4d S 2188131t}
PDMDS, DMDMS % VIMSE 7| % 5-(PMDMS + DMDMS) : VIMS < % H]
95:5) 70°Col| A 1A] 7k 52t o] 2429} KOH 3ol A 7F=1t 8 & zl 83}l e
90°Col A Wk X3t 5 FF A =5 H7bso] 25°CR Shaal w2
A A8 21 %9 Vi-MM(1,1,3,3,-tetramethyl-1,3-divinyl disiloxane)<-
A 718}o] 50°Col A 5A|1F 71 e 7857 (endcapping) S X 8 8FaL, 25°Coll A & =
A7 skar v & A7 sle] 25 PDMS X (@ d 7], WiE 7], njd 7] g
Q 271w 22k =2)) 2 §H4 31t (PMDMS + DMDMS) : VIMS 2
| &% 3}o] PMDMS¥ DMDMS 9] &S U2/ 325 F/ &
315 o, -2 Al -3 (D-glass cloth) 9} 2] =4 55 matching3d}7] 93l 25-2]
PDMS =4 & &8}ato] A&kl

Azl 3:5 v A]2=F A A=

=] 2 Karstedt catalyst(PT-CS-1.8CS, Umicore)$} ¢ #l| #l| surfynol& Wl 33} o]
AR-&-3F A

AA ¢ 1

A 2o 12] DAMA 2} Miramer SIU1000(7]| €1, Mw 530g/mol, silicone urethane
acrylate) = 5 F 1] 40wt%/60wt% = 5131 3Tk, 7 A1 Al Igacure 1845 1wt%
A7bsto] M EY 28 24 =S A x5k A vh Frg] Al 3E(D-glass cloth)ol] ¢
A7) AL Bl Hlgke] 605 F% 7T H B 9h4 sk
2} d] o] A (Lamination) ¥+ -, 13 & ¢F UVE ZAHS - lamp, 5000m)/em?) 3}
BN ES A xS,

442

PMS-E11(Gelest, epoxypropoxypropyl terminated polyphenylmethylsiloxane, Mn

b

o 1
ox, on, W
1::

500g/mol) 2} DMS-E09(Gelest, epoxypropoxypropyl terminated polydimethylsiloxane,
Mn 350g/mol)Z 51| 40wt%/60wt% = 2 3+3F 5 v, 334k 1A 4] CPI-210S=
Iwt% 7Fste] Aol 13} vpzb7bA] & ] A3kl gh3dakar ebvj ] o] A gt
315 59t UVE ZAHERL lamp, 5000ml/cm?)3to] 74 3+ 288kt oL 3
100°Cel A 1417 B EA 2 & 8 ate] A EE A28t

A4 3

A 2 o] 22] PDMS <=4 of| crosslinker = HMS-501(Gelest)E Si-H/vinyl 1]
122 W3k $- UV A sts Wl Suj(A] S 23ET 7] - g Sl 0.05
wt%os 7Fskal ] A ratel Al skal epvlylo] gk 5, 1% st UVE
ZAHEE lamp, 5000m)/cm?)3}o] E3A E S Al %3519t

H| 3o 1

Az o] 29 PDMS 7o) FHj Al 28 A 0.05wt%E H7Hekal 2 A FEs
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A 715 512 3 SH80°Coll A 104) B X g 3to] HFAEE A3k
[76] B AL d 2
[77] A Z o 22] PDMS 4] o] Zuf A| 28 AZ 0.05wt% 2 718kl fre] Al 22
A A 7] 51 e A 8h25°Col A 10417 E 8 &to] A EE A28 3lH),
[78] F7] Azg H3A B g8 81719 B4 S H7Eekal 5% 10 YER AT

[79] (1)< 3 A <=(CTE)(ppm/°C): ASTM E 831 " o] wbe} & 5of w2
dimensional change= Thermo-mechanical Aanlyser(Expansion mode, Force 0.05N)E
o] &3lo] =A% 3 L W5}(30-250°C)0l] WE A g7 o] o] W3l Ao 2R,
A 22| CTE(ppm/°C)E 7313 .

[80] (2)Young's modulus(Mpa): Micro indentor(Fischer, H100)E ©]-& 3} ] indentation
modulus & =4 3} %t}
[81] (3)3" Z X (Ra, nm): Optical profilerE ©]-&3}o] v FH24] 0 2 =3},

2.8 A E 1.2mm x 9mm ] ' 2] ol A NT1100(VeecoAR)Z AF-&3}9] 5 Point
=33 Ht ks # 5.

[82] E1
[Table 1]
A ) A= (pp | Young's ¥ 25X (Ra, |A3AZE
m/°C) modulus(MPa) |nm)
A AL 1 5 150 40~50 15
Ao 2|5 20 40~50 135
A Al 3 5 3 40~50 15
H] 3l o 1 5 1.5 150~200 103
H] 3l o) 2 5 1.5 40~50 10A] 7F
[83] F7) 35 10| A eF o], B kg o] EJMAE = g2 Aol A A Z2H Sl %
Eorelkal i 2m7F A E QY Wb ol a12-of| A F 3FA] A Al H] e
19] JHRAE = T A bl Al 2u QAL 2 25 gho] s okrh T, Aol A
AN A Az v)alo)] 28] BFAE= FH 2 gHS vk A 7ol A =]
A 29 v
[84]
[85] Hodbrg o] wheglk M e 2] M2 o] Bofe] FAde] XS 7hEl Aol 9] dlo]
So|5l A AAjE S glom, o]# gk Mo} WAL B kg o] o oo
ZEEE Ao R B9t
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2799

[ 78} 1] AT FAE E3ee v EY
A7) W EE 2ol SR H BAAE
Young's modulus 7} €F 2MPa ©]/¢o] a1, 3FH Z %= (Ra)7| F 50nm
o] -3].0] H%L}\] E.

(37 2] Aol oiA, 4] A2 A% v A8 el
4ﬂ€4ﬂ&%%@45
(47 3] A2kl glo1A, 471 U

Ehorg elo] = el 23
A7), 1) e 1) 5 S ol ) 481

Zotel BEAE.
(77 4] A2l gle1A, A7) v A akd Al w2 24 % 37 8hsh2)
129] Y98 EgHaH B E:

<%}5H4 la>

— Ra_

L Rb_n

(%+7] 3}8H2] 1a0] 4, Ra9} Rby= B A8} A L th2ar, =4 94},
C1-C20 &7 7], C2-C20 LA 7], C2-C20 &7 éﬂ, C1-C20
oFSLA] 7], C3-C30 Alo) 222 7], C3-C30 Aol 2 eAd 7],
C3-C30 Ato] EF22k7])d 7], C6-C30 oFH 7], C6-C30 o} H £-A] 7]
Fi= UV 48} 28-7]0] a1, Ra®} Rb F 311} o] > UV 4 8}
2F-8-7)0] a1, ne 2 WA 10002] 44=0]th,

787 5] A2kl gle1 A, 7] UV A8k Ale] 2] 424 7] 8h8h2] 2a,
2b 2 2c9] T E L35 HIAE
<3} 5+ 2a>
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[7d - 7]

[ 7% 8]

[ 7% 9]
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(’37] 884 2a01 A1, Re9h R E U8V 231, 4 4},
C1-C20 &2 7], C2-C20 <A 7], C2-C20 €714 7], C1-C20
A=Al 7], C3-C30 Alol =2 7], C3-C30 Alol =LA 7],
C3-C30 Aol & =<7 d 7], C6-C30 o} 7], C6-C30

o} 2-A] 7] 0] a1, n 2 W A] 10002] A 5=o]uh).

<3}}2] 2b>

R/RsR,SiO-

<5}8H2] 2¢>

R10R11R12Si—

(&71, 3+sH24] 2b, 2¢oll A, Ry Rs.Ro.Ri0,R 1 ,R 2= & L 8FA U =41,
Zy7F S K o 2 S 1AF, C1-C20 &7 7], C2-C20 LA 7],
C2-C20 &719 7], C1-C20 =74 7], C3-C30 Aol S 242 7],
C3-C30 Alo] &= edA 7], C3-C30 Aol E 24714 7], C6-C30
o} 7], C6-C30 o} -2-A 7] 3= UV 43} 2H-&7]0] a1, A7) RyRs
,Ro,Ri0,R11,R1, & B} o] 42 UV 4 38} 2F-&7]0]t}),

A2gkoll o)A, A7) UV 488 A ZA A=

3 F-A}2ko] oF 350g/mol W A 50,000g/mol <! E-3HA E.
A2&kol o)A, 7] MlEE e A E S8

(HE}yo} A E g o] E(silicone urethane (meth)acrylate)S T| 3Z3}3}+
A E.

A7kl Qo) A, A7) A F-dle (HEhotAH o] EE
S B2 Fo] oF 350g/mol W A] 50,000g/mol Sl - $HA] E.
A13el] QLo A, 7] A2 A 2= 317] &84 39 39 &
o= HHAE:

s}

2] 3]

— Re_

bl
ol

£

—

* O Sl *

L Rf_n

(A7) 382 30 4, Re 9} Rf¥= A 2 E A3l 71} Aol sk, F4

A2}, C1-C20 &7 7], C2-C20 &AL 7], C2-C20 &7 € 7], C1-C20
A=A 7], C3-C30 Alo] S =L 7], C3-C30 Alo] E 2L A E 7],

C3-C30 A}o] EF=27]d 7], C6-C30 ¢} 7], C6-C30

o}H-L-A] 7] 0] 31, n& 2 W A] 10009] Aol th.
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[ 10] A1kl Qlol A, 7] A el ZA A=
2] ) o €l A AL PDMS) Al =4 ¢l A E,
[ 7-8 11] Aokl Qoj A, A7) M E 2= UV 43ty S & o 238
A E.
[T 12] A11ge] 9ol A, A7 v 48t Full= W5 g o <ll(diene) A,

[ 73} 13] A 18}l oA, 47 BAFA = 2l A Fr(glass fiber), ]
A 1 3 (glass fiber cloth), 2] #) & (glass fabric), 2] 2 3Z, 72

] 5] (glass mesh), 2] H| =, 2] & o] A (glass flake), 2 2] 7}
QA F2old A7t F 5y o] S sl HEAIE

[ -3 14] A1akel Qloj A, 7] BHFAE 5 7] AR = oF 40 WA
105 F %2 L3 E = HAE,

[ 7% 15] A1kl QoI A, A7) BIAEx= FA 7} oF 15um =] 200um<]
LA E.

[ 7% 16] UV 2 st AT A9 NAIAE 2§ete= v EY 228
2wl HAANE gAleta, uv FsiA A A A B =5
A Z8HE AL Lok B E Az

[ 7-8 17] Al1estel ool A, A7 UV 4 38f S-of] = 7] BAFAE shxl e
S-UV B8 717] Aol A A ebe= 218 v 238t 5HAE
A ZHH.

[7d 1% 18] A1 A A58 F o] = g o] BN EE L35k T8

[ 19] A18ae] FHAA & 7S 258k vl =E o] FA.
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