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+= NMP(NVinylpyrro-lidone)®} HF-EAF =2~ (Butyl Cellulose)
=3td Ad 5 ok, v 2 =109 23E 1

l ju =
AN EAE0S ST el EESE WUE me g AT A% B, YA ol A8
g ol 2A=10) 1P Fe F Y ol AR widY 2AE 1dE dEE AE ¢ A
o

24 wEdr] s3tEe Eold Ak (polyamic acid)¥ AdE FAwEIE Lﬁ_?:lff_l ﬂ%‘%olul. Zg]oful it
(polyamic acid)2 wig=e] F3j5 YAk Z2lolv|=(polyimide) & -4l |
% (dianhydride) Al w29} tlolwl(diamine) Al ©HExlel] ol&] FAdH}. 2 ‘ja“’éoﬂ U]r?/lr tjolwl(diamine)

GEAE WS Yol (aromatic diamine) Al @Al d&E E9 p-ddd ol (para-Phenylenediamine) Wi

Zpeb =AWy X8 WEkE t]obdl (vertical-align group substituted aromatic diamine) A ©EzF, o2 =
W Zg 2" vt ol (Cholesteryl benzenediamine) & X33ttt = o wel, §uE A|€)s 4 vk
7] 3lgEe ExgH o]¥FE(dianhydride) Al T2 &F 408%(mol%) WA oF 60=%(mol%)o]al, Wk to}
W(aromatic diamine)Zl @A 9F 308%(mol%) WA oF 50E%(mol%)ola, FHujdr] x5 Wk tjolwl

(vertical-align group substituted aromatic diamine)dl ©&¥AF= °F 5&%(mol%) WAl <F 20E%(mol%) Y 4=

ATt

B wel, o]F4E(dianhydride) ] ©@&Als AW ]S ol F4=E(alicyclic dianhydride)Z] ©@&A=
23 4 ). o] FFE(dianhydride) Al ©HEAbE okEle] 84 DI-1 WA 3}8h2] DI-IV-2 & o= 3=
FHE GBS £33 = Adrd. o|FFE(dianhydride) Al &2 7 wjgdr] & Edd nE A7}
Sofo] & KaHEE s, wEe] AP EAS AT & Jdu. o]FFE(dianhydride) Al ©EA= Wl
kS GAshE FAgol A ol =8t whgo o3l wjgkute] =9l Eleln| =g YA st
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A ] 23 W= ol (vertical-align group substituted aromatic diamine)Zl ©HEAbE= olge] 38}
2] D3-1o2 FPNw= wHEAY g vk, S X3 iEks tlolRl(vertical-align group substituted
aromatic diamine)Z @EAE AHEANES sFEWH 3] oz wjgsl= AN E st 3
wjgr]= 4 wWlAl7] (alkyl benzene group), =#2~E27](cholesteric group), oFdzolE|= dg|Ho] 787
(alkylated alicylic group), B+ ol dolEl= o}lZ W€l 7] (alkylated aromatic group)E& X ¢ Ut} F
2 k7] %8k Wbeks t)olul(vertical-align group substituted aromatic diamine)#] ©H&EA& oju|=3} Wk
of ofa] wigute] WA 2 Ustshgd s Arsletth. 2 ool wheh, FAefer] X8 WEE tjolvl(vertical-
align group substituted aromatic diamine)Z] $A}= tloln| = #lxYAH(DABA, diamino benzoic acid)3d} <=
A&7 7F Agtd HHER, dE B Ful4HE fAtolRl(Cholesteryl benzenediamine) S 233 4 QlTh.
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%ﬂ(mwmw4~4ﬁﬂﬂe:ﬁh}65459$08mﬂ0k1m° 0.8
sk ¢ Q. E|olE W (polyethylene) #-2 27|19 Exw 9 (monomer unit)E
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Atk wEbd, FAFAE] FAA EF e (polyethylene)o] HT} Hi
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= (cross—linking rate)& Z7pak ATt webA, olE EFE HAFAAGA
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Al(crosslinker)w= Foll o3l A=} wjgute] AxE Zrslela, wjgdvte] yaAd 2 Wsads Ashst
o}. Z}alA|(crosslinker) & HW}}" o| Z A7) (aromatic epoxy group)Z E&st 4= Qlvh. ZluAle =gyt
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BAAY, AAA 7] sEE7E TAHA EEolvE(polyimide) F-iE2 E|o€ @ (polyethylene) F-Eo2 &
g5 e AS AT 4 du. ZFuAl(crosslinker) = ofgle] 8484 D4-1o2 RIH = GEAE X8 & 9l
o

Al 7] (epoxy group), otz o]E7](acrylate group), WEFTZHH ) E7]|(methacrylate group)

rlr

2 ol we}, ZtaA (crosslinker)E 348H2] D4-1-1, 3}8h2] D4-1-2, H& 332 D4-1-302 RHH+ =
Ae ¥x3e = Qg
slak2] D4-1-1
A A
OO
o} o}
3}3lha) D4-1-2
oo
o o]
3}8k24] D4-1-3
0
O
ool
N W
\
0: ;
O
o)
e D4-1-15 g3 JFuA|(38) = EEolv|=(polyimide)E  Aloldl  FAFHAY T EZFolddl
(polyethylene) S Aolel &A® 7] wlEoll, Zglo|lu|=(polyimide) FE3} Zz]ol& @ (polyethylene) FHOo =
e AEEEe S AR v S84 D138 EFE JtuABR)= FAGAY Een=
(polyimide) 9} Agste] Zgoln|=(polyimide) H¥-#3} ZZod#(polyethylene) H-=Oo 2 HEdHA A H
= AS 9AE & Uk, 33 D4-1-39] oA olEx FAAY AFE & L, dIAE EFer=

(polyimide) &3 A & ot

Aed FH5L Zgoly ik (polyamic acid), Z#o}v]=(polyamide), Z@] ol o]n]=(polyamicimide), Zg]dll

2HZ2, Zddd, Zde, EY2EHA F ol5e] E£3}E F AdYHE Holk shvte EAR giAE 5 I
t}.

ojgl, = 1, WA k= 45 Frxste], AAFAT YA Axzwo]l A8 AWEr. & 1= SC-VA BE
(Surface-Controlled Alignmet Mode)oll we} IAHFAITE XA AXWHS AYsty] 3 NEF
EERot. = 2a WA & Zew SC-VARES] & AAjojo] mE NAHZAIE A S| skt wgTto] P =
dF A4S SR EAIG " Eoltt, B W) mE s 24dE5(10)2 HAed nke o] FA ]
o A%H Zobyik(polyamic acid) B A stAe} At EElld W (polyethylene) S 2E7] wioll, o]} 2+
2 gt 24 EC s FdE mgre AHEAES FLsHA mge = 9l
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o

T Lol =AlE 5210 B S220 SAIECNA SAAd=(19D) S Zte sHF AR §E ASE Ze g FAIE]
242y Alzdrk, AT AR s FAIRE 2 SAAAA FEHAAL, olst & WAlMe] AN E 5 3
20119 10€ 1042 F7hE gkl FiWM S 10-2011-0111227 B 2011d 10€ 642 37HE w= F70
S3WE 2011-0242443°] 7HA] el ofs) Axd 5 vk & AolA A wAEI s A 2011
109 10922 e giEwls FME 10-2011-01112279] AAAIE & 1] & 5a ¥ 5bo] WHoR Ax
Ak, UMl vEAE gols, dF SW, AAFAR YA, s FAE, AH wAE, gEds,
shgt mjret, N Wz, mA 7R, 2 A wgee 2 SUAA FREAL, olst Ao AR}
24 9l 2011 109 109AR N dievls FWE 10-2011-0111227¢0 JHAIE Sl &olse] =W

AlE 5231 2 S232 BAIES IAAT T FEAST Y wFgHs FAeE wFgY A4S
o] A S

% 22 WA = 205 FFEEe] 5231 ¥ S232 @AE
Bz =L

o
o
r

>
2a WA = 2ecl A, 3}AHASF(19D)E A
2 AR G HAA, MEY EE

2l AE(10)2 oF 45 W)
oF 675 H(wt)%e] & W] 33E, oF 265
) H 3

A dES EFolu it (polyamic acid) ¥ ZAdE FAMPV|E 2T stFEoITE. TR E] 9}
Adte Zgoly M (polyamic acid) ¢F 50&(mol)%] ©]F4E7|(dianhydride group) ©&EAF, 2 ¢ 50&

Yol Al (diamine group) Al THEAtel 93] FAEATE. oF 50&(mol)%e] ol Al(diamine group) Al
SRR = oF 40E(mol)%e] WHeks tlolwlAl(diamine group) THEAFel oF 10&E-(mol)%e] =2ujdkr] X3t W

3= r]o}dl(vertical-align group substituted aromatic diamine)Ad TEA7} EFEAJTH. o] FEFEA

\ o
o \
. o
o L
(dianhydride group) THEA}= © = ¥3H3t).
ol Al (diamine group) Al whtAbel] xF¥ WaSH tjoldlzl(diamine group) WHEAHE =
3, Ay 23k WS tlolw(vertical-align group substituted aromatic diamine)Z] ©E-zp=
CHS
u‘]
H,C
HC
CH |
o_o
Wl e

= wjgkr] %3k WS rlopvWl(vertical-align group substituted aromatic
diamine) Al ©&EA= SR 7|24 Fd| 28 =7](cholesterol group)E E8HTE. AAA} FFES Zgdd

i
5]
oot
e}
i
&
»
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At Zejelde] Agd T &

[

gt AAAL Bgtee Al = nlold (biphenyl) ¥ Fikg-

7124 wetolad g ol E(methacrylate)E E3Hgch, 7luA= < x3gn. &ule
NMP(NVinylpyrro-lidone) ¢} FeAF 2 ~(Butyl Cellulose)”} ¢ 1: oF 1 H|&E Z3 ¥ Aok, J=aA W
How wxsly] s, wsket 2AAE(10)S &t F A3 =3tw ),

T 2bE i,.}és} , uﬂabq ZFAE10)2 12 k9. 12 7k 342 oF 1002 WA oF 140% F<t oF 80T
YA ek 110ColA 133= 5= vk, 12} 7ol aldde 2A4E(10)Y |u7F 7135 o, oln =3 wk$o] X3
). 1x} 7}@%@@“1 olnj =3} ukg-of ol wigkel FAJE(10)9] o]v|=3} &(imidization ratio) <F 50%
WA < 70%2 4 Advk. o]r=3} &(imidization ratio)& Zgo]m =] o} A(AA, amic acid) %9 F¢}

ojmEZ Fxo] fope] fAle] tiF ojm=g Fxo] b A shE &S WEE&R uEhd Zlojth. oy A
ol A 12k 7FEe oF 95T el A oF 120% F<t W= At

T 2o =AIE vke} Zol, 1x 7FE FACA RG] SgtEe] x3hE A4l AAAY] FEE
of X FAHIAN(43)7F TR FHHY. B Ay mE, FARuEr| (49 FASAUNE 2FEE
7 dvk. 1 vkgE A 2AAEQ0) A wiEgEt 2AE(10)0] FA wEke] weEh, EEdEd
(polyethylene)(33b) 3} E&]o]v|=(polyimide)(33a)2] AAd ¥ HAapdoz s 4 3l 2 Ao o
g, FARMEr|(4De FASFAU3) 7 TR OBES wErea(4l, 43)°] 7hE l‘i—v‘i—oﬂ—E Zeolgdl
(polyethylene)©] Z@olu]=(polyimide) T+ Ed]o}2H(polyamic acid) BT} ®o] EX3 4 i, ujgr]
5%(41, 43)olA W REA F=2 Zjo|u=(polyimide) HE Z@ ol (polyeamic acid)o] Zjolgl
(polyethylene) BT} @o] Bx3 4 gy, 2 wgo] whal, 1xF 7FE9% wige A E(10)d4] Zgdea
(polyethylene) 3} ZZ]o]u|=(polyimide)2] =l 2 wj&dd 75541, 43) 258 A wg A}k

Hoz wad 4= g}, o9} o] Zulo"el(polyethylene) @t E&]o|v] =(polyimide) 2] 4 o HAxb4d W
e Zd g (polyethylene)d & o] =(polyimide) ] A&l =4 =7l wpg W 4 o, £ oy
of whet, E#jeldd(polyethylene) S A4 S4S 7Hd & dar, Zgelv|=(polyimide)= A4 S4& 7
4 2 9 12 7tE FAA JtuA(38)E Astste], ZElo]m =7 (polyimide group)et E]elE 7]
(pol yethylene group) 2 JLdHA B HE AL AT 5

A Zo " (polyethylene) #} E2]oln] = (polyimide) S =

-

i

Colsh @), 1% AR wja 24E(10)0

1
ol Whsd 4wz Tl £ 4 3l
%

= 2dE FEehd, wiRde 2481002 22 7hdEn. 23k 7FE 2 oF 10002 WA oF 14003 F<F °F 200

T WAl oF 240CelA dgd 5 Atk = 205 FEEW, 234 7tDolA] oW =3t whge] zlegt. 23 7t

Foieke 2AE(10)9] ol =38 &(imidization ratio)< <F 70%0]4 olth. 7FwAI(38)%= H&EH wpel o

dell o8 Astete]  wiFgwre]  ArxE FA7IAL, EYelv=(polyimide)(33a)F  EEl

PHEE S AAT F vk dEw ukeh o], FAsAe AgdE A

=(rigid) ¥ EH% Zhs Adolq Fide 4 r= 23} 7k 2A)o] o8 AA A 4
EXx <

(
k. wekd, FA=(rigid) 3 5 Aol FAFA I 13 71 T 22 7D FAHAAN AFees HS
2 A

9] =
A 4 A}, o AFoM 23} 7L oF 220TlA oF 1000% FoF AHALE. 23 711G T gy 2AE
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