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3T E Zte FASA A gt or Add sES s xuud HEES Txste 9,

A7) ExE il dhEEES dAPE AV dAAFH A7) AT Ao F ugHES s @

Al, 471 F agdarse] FA4E A7) s mAlRY A7) A BAEE gEske dA, 2 A7 3EE sk
= s
=

A7) 38k 104, A, B 2 CE= Z+z} Al Y (benzene ring), AEFEIAH (cyclohexyl ring) ¥ YZEalH
(naphthalene ring) = A8¥ d}}olar, P1 @ P2y 717t oladgolE, WEl AU o E, o ZA], A, H
d-og|2, ~gd, 2 god 18 F Mug shvola, 71, 72 @ 735 717 gdAd}, dA7(linkage
group) H AT (linkage group)o] Z3olth, 97|14, AZAT (linkage group)< -0C0-, -C00-, &Z~7], -0-
T Y T U
Ho] 2 AAde] wE "YEA= A (resin), UolYl(diamine)S 2zt 74 3}A|(hardener), AT
zt= 7FE"Al(coupling agent), AEFH(silica)$t o}aE YA acryl particle)S Zte TXA
(filler), 2 °F 400nm °]X Ige] We o) Ay = A d2~HZ(oxime ester)S 2= F71A Al (photo

= l
initiator)S X33t
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2 o] thE AAde] mE AR EAR YA Az HPS s 71F Yol stAaASS Edske s &
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) ~
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126: % AT SR 1400 Alo]E At

154: A3 ulwA 165: A A4 A= FA
171: ©wleleAd 173t o= A5

175: =82 A=+ 181, 182: A1, Al2 Bow
185: A= 1 191: skad=

195: + @4 274 197: WA 7HA]

198: A 2A 1 A 7}A] 199: HAl &¥
200: % TAH 210: 57
2200 =g F-A
230: A1 270: &5 A=
291, 292: sha, s w3000 HAFAR HA
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@ RS MR ANAES Brae B wwe Axsan et wyo] 4as AgHr

1% % 28 Fx3 & @il g Ao mE AHFAFATF dAs AHEHET. = S
ol mE MFREAFA e EELott. & 28 & O] HAAjddd mE HAHFAIEAY Fx 3 SA(PX)E
o] F= 7 F3FA4(190h, 190D g TERE JfgHoR EAIG otk & 1o EAIE upe} Zo], HAAHFAG
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FAE AGZ(3)oll o FAgErh. Ao v AAJEA, F3AE(190h, 1901)9] 7t AZ tE b
o} (DD Bl EE UHEMAAEEY 77 dZF=E

ya
ek
S

+ 9l
FE A0S A5 EAR00)] AW FYH o] A FE A%(Teom e Fi W, olshe Uel 3F
A0 HEAFAME 3 EABU00S] TR UG + Ao, HLAF19DS] Fehol Tl 4
T ggge b+ A

I:;

IR s 4 AAR00, 200 Aol AR DRACIEA) ekl AAA Sk AAF@ L K4
A AVeHe, ARAL SN EAR(00) EE AT EA0) o= shhe] F4He] glom, T AR
100, 200)& AU, Sy 43 TABEA0, AL & daok £AL s} 2ol TN T LY
A=A o8l oF 2.0 un ~ 5.0 wel A 77, Z A (cellgap) S FAT > A
o the AAARA, R e} fzmza B91e 4

ol

ok 3.3um~3.7um® A (cellgap)S A3}, & t’é”é
7] Wl 7HAA7L BrEX]~EH Yo FAE 5 Q).

} 2 AR100)T AR EAT

[0

470 Ag%5 Ee FhFe] Hustes o &% 7
(200) 7} 7)ol l%‘ T AT F, HFAELS A BAITH200)9] N = shReh, ahF EAIEH(100) 9] A
T atel F4E 4 Qdvk. ol dE HAAIE AR BAIR(200) 7 M EAIRH(100) T ok EAIRS] AR
T ol g9 4 k. B oahgo] 3 AAdeA, 9¥-#e] 3HE Foly] Ysle] AFALY FHELS
oF 1.59 & gla1, @o]=gk(Haze, THE)E oF 2%~5% 4= Avh. WFAe =4E o 2 F&xHE 2 24
So] FdE $ES 9F 550mm~580nm g FoA FHHE sl

NHEAE ZHA(300)e0 & FXE(400, 500, 600, 800)9] AAe| oJs) NFEAGHI Azdrt. T+
#]&(400, 500, 600, 800)2 sthe] [¥H 3j& FHoll PAHo] HNFFAIR ZHA(300) fAoll 24 G A,
7t 4 3|29 (flexible printed circuit film)(P|=A]) o Ao o8 TCP(tape carrier package)
Jel 2 AHFAT ZHA(300)00] F2EAY, = HE9] <l 3|2 7| (printed circuit board)(P]Z=A]) ¢
of AAso] AFEAE ZHAB00) AZE = A}, oloke Y, AT HE(G~Gn, D~Dn) H HE EfA] A

ElE(Qh, Ql, Qo)(&= 30l =A18)S F4F o o]& & FXE5(400, 500, 600, 800)¢] Z4z+ = AL
Z3reel AAFAE =HA(300) e A2 = At

olal, AAJAIEA ] FFHEA A7t dde] A, AAFAGAL] ZF A (PX) 9] st =] HolE
a2 staATH FEAF(270) 7] Askatel ofs] o é%( )
AR AT FE A7 diel AT A EAGDEL V& AAY E=
% o gt MASB)e Tk B A% A
a3

(phase retardation)< ZtEth. 3o 9744 Aol w2 f/dAtol| whe}l F2 AJAE FHAY AJA | F5
o e SAaAF (19D FEEE doldH Age] 2-dEH 7|2 (primary color)el tig Fo FIE& A}
7 dAsta Adpdos AHFAGATE F4s 2dE . 7]5‘—"“(primary color) HA = A

Mol ¥ @gel & AAl

KA (cyan), D& M (magenta), LA (yellow) = ¥ M= o
FAE &4sr] AaA AN, =

h '_11__
wem, JEae A4, 54 9 gaos $4E & Ak sk w9y
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[0059]
[0060]
[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

SE551 10-1902984

1o AL Ay
<HAld 1>
AR FA
olF, & 3 WA & 5a ¥ & 5bE FIshe] & el Al mhE A EAE Z-HA(300)7F FAE] ArEE
o & 32 B U o] dAAdel mE A RAlE 2HA(300)E FAHSE ¢ ©hel stAe] X Eola, & dav
T 30 EAlE AAFFAIT 2HA(300)9] da-da' AE wE dobdE ©HEold, E 4be & 39 ZAIE AAHR
A Z2YA (30009 4b-4b' Ae wel AuyE dHEoli, & 4ce & 39 EAE AATAE ZYA(300)e
de-4c' S wEl dod dixo|a, & faE & 3o ZAlE A2 il AFe FdE ASE Eigk EHola

132-(100), A FA]F(200), AAHS(3) E HFAH(polarizer)E X33},
Al2H(200) 2 AHH-7]13(210) ol FAdE AFEA(220), 4

f8 e Zgag Ao Fy 4}%71»4(210) 9ol 2k E-A(light blocking member)(220)7} FA €Tk, A
B719H(210)9] FAE <F 0.2m~0.7mmo| T}, AR-7|¥H(210)9] HHELS oF 1.0~2.5% F i, B} upEz§H
= oF 150tk A4 FA(220)= £ HHEQi(black matrix) et EElojAm, AFASE(Cr0x) 22 S5
T BFY A9 AR SoR weold g o 55 R 1] ARdEA 7= 42 oF 300A~2000 A
2o 2um-bumo| k. AHF FA(220)= Feol SAa(PX)E FHSET SA(PX) I A0 AR vl A
55 7HAA doh E=R AR BA(220) SA(POE Aol WS WAIE] flEiA st (PX)E Ateldl &4
vk ERE AR FA(220)= sk EAIE(100) 0 FdE Aol EAI(121), ElelElA(171) B ubet EiA]
(Qh, Q1, Qo)ell W&ah= 5 FA4E & Slvk. & do e AAd=A, HARAE =HA 9] A
cestetar, AARAEA G TS FEATN7] S A 5 H(220)7} APl EA(121), dlolE A
W EAA 27 FAE s 719(110)9] WEH e FAHA G2 S e 7]8(110) el
et

FA1(220) 9ol 9EH(225)0] BAE Ak, @lEH(225) AFEA(220) T T =5 EWHE
tslalAY elFSo 2 Y ELEY &S WA 9= (225)9] A= F lum-3umo] i, BT} whEA 3}
ok 1.2um~1.5ume]th. Y iuk(225)e] =4 oF 1.5~2.5¢ & lon, wuo} ngAsAlE oF 1.80]4), th
AAAZA, 2 FA(220)7F sHE- A2 | A== 49 GEH225)2 A5 A JAFHA &
SHE- EAIE(100) 9] A F-21(220) floll G2+ 2
_8_

s

GlEh(225) flell= E4o S (AMNF)S Z2A &2 F5 AF(270)0] FAHA U, FE AFQ210)2 AF
F4 AR (1T0), QlEord AHebE(120) 59 F83 =44 e F2AH(IDEY 593 A8z J449
At & AS(270)9 FAE F 500A~2000A 0], Bt} vl e A= oF 1200A~1500A 0]tk AHFAl A
29 Fgs HAdgstr] 918 120 9 102 FAE F% d5270)9 F7+= Zh2F oF 1200A~1500 A © o}
500A~1500A ¢ 4= vt Hgk RFe] 3dg Fo|7] flete] 1209 102 FHH TEd=] FHES 7#7#
ok 1.5~2.5¢} oF 1.5~2.3Y <= Ut}. ¥ dwo] o2 AAdg2ZA], TR A7) (fringe electric field)S T
wol P37 gk H55e FEAF(270)°l 449 4 Ut

=T

k2]
2

BE
3L
o

ot o W
ox

e " oxl
‘b‘ SE, f”1°

N

F\r r‘m 0:11,

F
2|

O

i

R r{mé

H

° T
(o]
o

[} ]

>

TE A5(270) fldle AW BAGCDES 54 wdz2 fA8H7] flete] A vigFe(292)0] Ao . 4
T oAE(292)2 AR EE B IHEY o WHoR mFgHS Z2e FA fUIES X3 & Hogd, A9
Aap e el o e AR ﬁﬂg}"& Aol osl A, A wiReh(292) 2 A F ajEeh(34) o
2 FAEY, A9 FASFGE6)S v 2T ¢ vk, F olFgGEH)S 4 FAGDHEY FE ke FE5ES
S e A 718(110, 210) HEE S afRFERG4) ol el Ao w Ao w wiFgele g2 wF EHY
oltd, = wjakei(34)9] FA= oF 500A~1500A0] 3, B} wlEAEAE < 700A~1000A 0Tk, AA FAAX 9
Fa-&S 7171 fgk F odEG4H)e] 2482 ¢oF 1.69 & k. 7 ovlE(34)2 VA(vertical
alignment) == T+ TN(twisted nematic) BE S dwtd oz AlEFH+= EF9 A 4 Qus AL o] &
o

o] A 36 94 BAGDES 3F L F50

i‘l

oke]l B23e] X A& JHH A A LoltA oldE Ao|tt. FAS
B i AR 7]3(110, 210) e 5 owiduR(34)o] #Ete] M AAMZH(pre-tilt angle)S ZEEE Fol 3 7



[0068]

[0069]

[0070]

[0071]

[0072]
[0073]

[0074]

[0075]

[0076]

SES35 10-1902984

sE e B4R dAYY. BAEE(36)S TAGE 22, BAEA, wSA wzARM, B nEA, 3

T B me B oA 2EY ¢ doh. A alg(292)2 ZYjonEA 3§, EotuakAl 3FE, &

AL st e, ZEnldA Yol B SietE, Eelota "ol EAl IjtE, EeivigvetaddelEA st

5, FAs A, A wE=AQRM), FREEA A (photo-reactive polymer), #EF EAI F o)Azt £F

9 ol59 EFEE T HAuUE Holk dhute] EHE o]Foj wd S vk, WA WZZ(RD) S ol HH o]

E, HegadeelE, o FAl, SA®, vd-dEHZ, 2 EE Eod IFd F dvk. FeAd e
I

tive polymer)i: ©o}FA 3¥E-(azo-based compound), AlUHOlE

compound), Z& Al 33+E(chalcone-based compound), FPFH A 3}3HE (coumarin-based compound) E& Hdlo]
v =A 33E(maleimide-based compound)¥d 4 AUth. FF3 EFLS ZF(chalcone) EE FZd|(cumarlne)d
T Atk F o3t EFHL ofF(azo) EE o|FET(double tolane)d 4 Jth. dudFuh(292)8 A S E
A Faakek(34) 3 A FAEE(36)S E 6a ~ = 6c¥ BHEste] FHEE WS 98] 49 5 k.

(photo-reac

— =

g

>

il

Pk owlekeb(292) 2 =92 Cibarle] Irgacure-651 A|E<Q1 WA tdd A= (Benzyl dimethyl ketal),
Irgacure-907 A|&<¢l du}-o}u)i= oA EH=( a-amino acetophenone), Irgacure-184 AEQl 1-8lo]=EA] A
=294 #d AE(1-hydroxy cyclohexyl phenyl keton) % o]E¢ EFEE F My Hojr slye Ed=z
=
=

A GANAE Fh ZFE 5 Qe B vk

e
¢

2 4

Boubg o] 3k AAde)] wE Abg vigke(292)S FAEE EE2e 3wk A s ERH(photo-reactive polymer)¥f
2 W ZZAI(RM) F9] o= sttt Zgolm = (polyimide) A EAte] T 4 gty ol g A
2+ B85 (36)S AL = njgER(34) o2 o]Fo] A 4 Q.

s
=
==
ol
=2
©
©
]
flo

2 o] gk AAlde] wE Wk HZ=ZA (RN o] MAETE. B e wE whgAd wEZARD S sigrs 3
Ay, & =5 dd g3 AslHo FEHE FASTE(35, 36)S FA4grt. B dyge oE kg Wz
(R 9] slstrz+= ofgfle] T4 XVI-ReZ HdEE= FubsA tdEl o7 F g o] E(photo-reactive dimetha
acrylate) Al @ExY 4 Jar, ®Hu} FAFH O Z= 32 XVII-R1, XVII-R2, XVII-R3, XVII-R4, XVII-R5 X+
XVII-R6S.= FHHE @A = vk

724 XVI-R

P1_Z14<E>7ZT.7234<E>7Z4_P2

o7]A A, B 2 C= 27 WAl (benzene ring), AlE23F A" (cyclohexyl ring) ¥ W22 = (naphthalene

ring) & A¥HE e 4 Atk A, B 2 & FAsE 7 F(ring) Y Y T4 A= XFEHA FAY,

Aol shb= ¢A7], BAF), 94(Cl) EE wWSA7ZI(0CH) o2 2gkd 5 Urt.

E O|E, o FA], SAg, Hd-ofHZ, I, H Hed IF 5 A

T b, AT (linkage group) HE AT (linkage group)?]

d 4 vk, ddZG A, B E C Aolel F3F &Gl A, B 2 OF AR A st AS v g,

T (linkage group)< —0C0-, —C00-, &A7], -0~ & o] Hokox EAlo] XA& 7}d oAl &o]&A A
e ALY & U

i z% A
(o]

oo r2 N @

e

o] AA)do] wE vk wZARM S Bth FAHoeR ofgfe] Fx2] XVII-R1, XVII-R2, XVII-R3,
XVII-R4, XVII-R5 ¥+ XVII-R6o. &2 %d AL = Y.

A

T34 XVII-R1

e A

_27_



[0077]

[0078]
[0079]

[0080]
[0081]

[0082]
[0083]

[0084]
[0085]

[0086]
[0087]

[0088]

[0089]

T22] XVII-R2

IO OO ng

T34 XVII-R3

Y N

T-Z2) XVII-R4

T-Z2] XVII-R5
0 27___<ify
(0]
T-Z2] XVII-R6

Eodgo] w2 vk wEZARDY 54S Hrish] g8 deEw e WERARDE
S8 WMEARDE A&3sto] AAFAGA7E AxHAT. AAFAE 2HAE = 6ad
R weh A

SES351 10-1902984

Z Fz2] XVII-R6 #F
#Azto] e E]=SVA

)
4
259tk NPEAGAS FAPN) TrRE YAHow ¥ 39 Fxsh 2otk APFM)e A
2

DAL oF 3.5molar, =g w4 A8H Aede == o 0.16mW/em oAtk 2far A =(191)
of Al ZEA(197) 9] F, a3k, AA wdage] Aol AlY] H dded 3 AR & 3l ot

*x 3

wl A 7HA] €] wF A | WA =3 XA P w3

%(/zm) V) (J/sz) /‘]Z_]'(‘E*)
AFd 9 3 9.5 5 60
2139 10 3 9.5 7 60
Add 11 3 9.5 9 60
Ao 12 5 9.5 7 80
Agld 13 5 9.5 7 100
A3 14 5 9.5 7 120
A d 15 5 9.5 7 140

oj¢} zFo] Alx¥ AFFAGAY T2 = 119 #Hste] FEE dskef+ W

line) FtEoZ E2+E Q).

_28_
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[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

on
J

361 10-1902984

% 39 AE RE A B AAFTAFA B Fae o 2 =S YEla, ARt $EEEE o
007% ~ 9k 0.009% o]Att. wabA] T2 XVII-R69] wHA W ZARDS 5 Hee 3AxAS 28

= HBESP] 15E ~ SFTEoRE KRN 1 52 SHA A dde] BEEA e g, 2 FES
SHAA AT o] FeA #FE= T, 3 T SHoA AI dAEe] A BREHE FE, 4 TES
Aol A A sirlo] ofstA #AH = £, H 5 FES AUA A dHoe] AatA #HEEE= FFEol. &
g S A e WS 34 F BY ddor WA F A dus BEee otk W S Al A
g 3is 34 F Ax qEER W4 T A3 dds #Eees Aot

R g AT

~

ol ra

o8, S EAT(00) s BA AEET, S EATI000ES 11 o] AIEAI2L), FEAIE
(123)7 FARFA25)0] S A|EZ =4, A= AAvH140), AF WEA(15), 4P AFY S
2A4(165), ®lolElE =AM 71, 173, 175, 177¢), Al BEH(181), MLE(230), A2 MEWH(182), &2
(191 2 shw PO EEI

[

fre] e Sy A9 sHE- 713(110) el JH49 Alo]EM(gate line)(121), H9] Zgt Aol EXA(123)
9 B §4 dF4(125)02 FAE ACET =AY AT, - #(110)9] FAE °F 0.2m~0.7mm
oltt. sH-71R(110)8] FHELS °F 1.0~2.59 & JaL, Hoh vpgrAeAE= ofF 1.5tk Alo]EM(121) = st
A]EM(123) F2 712 WFoz wo] 9] ANZE Agdit.  AolEZ =AHAE Cr, Mo, Ti,
Al, Cu, Ag % °lE59 EFEANA Hed &4 Utk & TE A ImE Alo]ES =dAE o
T EE AT F2E M ¢ U, dE T%E= Al/Mo, Al/Ti, Al/Ta, AI/Ni, Al/TiNx,
Al/Co, Cu/CuMn, Cu/Ti, Cu/TiN, X+ Cu/TiOx7} 4 <+ Advt. A5 F-2F= No/Al/Mo, Ti/Al/Ti, Co/Al/Co,
Ti/Al/Ti, TiNx/Al/Ti, CuMn/Cu/CuMn, Ti/Cu/Ti, TiNx/Cu/TiNx, EFi= TiOx/Cu/TiOx7} 2 % duk. Alo]EA
(121)2 E59 4oz ¥ Al Ale|lE d=(124h) 2 A2 AClE A=(1241)& X}, 7 Aol EA(12

3L EFH FHeR | A8 AClE d=(1240)& . Al AlClE A=(1240) 3 A2 Alo]E H=(124
D& AR dA4so] el =55 ot A A540125) Al 2 A2 F-3k4 A=5(191h, 191D)E9] F
om wEl AR At d=M FE AU (eom)=

2
W EedEs s Az wgem Agsn 9

=g §4 AFH25)E 2714 ol4e] 27
o A AFAA25) e A EA12DH ek FAsA 2%
o BES MR Adsks f4 AFA Ry

=
g A A= e (126) 5 EdEn

9 A4ES AT 5 9
AFH A ZF-(128) %,

S =1
A ANARFE (1270 BEH ¥

LI
A

¥
10

-
)
BN
SE,
o
X
2

Z ZAA Yol AlolE HAT(gate insulating layer)(140)e] FAHT. AlolE AAT(140)2 F7] A
AL, F7] dAE T F57] AAEZ o|Fo 9d = Q). Fr7] HAE S+ 2 (SiNx), AbsbfA
(Si0x), AFSEIEH(TiO0,), LFuU(AL0;) EE 223U Zr0,)d & Udrt. §7] FAEL ZgaA=22HPoly
Siloxane), ¥d2=2F(Phenyl Siloxane), Zglo]n]=(Polyimide), 2A2=FH
o] Fokol Al B A AE 7HR AP A Kol Al AFEE & e

rlo
D)
re o

>
%

ilsesquioxane), 2

Q]

(Silane A

0o

O

2 o o
o lo & X
S g

Q)
=

bt
il

dest F7) AAER f718AE 72 FollA Had s o
3 22 ZA2k(Poly Siloxane) 7]
2 A oF 3505 o)A g, Fe| = EL

AALEZ o]Fox Ao|E AAu(140)2] FA= <F 2000A~4000A & 4=
1= = FF7] dAER o]FoH AolE HAU(140)9 FAE <F 3000A~5000A
o) vl A= oF 4000A0]th. AFEAGA ] FHES T 9T ACE AAw(140)S T4
A3t A (SiNx), ABFASIOx), F7] 2% = & Zyzt oF 1.6~2.1, ¢F 1.35~1.65,
oF 1.4~1.7 & °F 1.4~1.9¥¢ F dx, RY ufgAsiAlE 7+ 1 ok 1.55 B 9F 1.6°]t}.

= = =
AClE AAT(140) ] =@ Eo] si7|de] 2dEd IHEFH NN EA S T2 Fgd.
o

ox, M o
>
s
dr 4 4o L

o mx
Lo
e
S
2 i
Ac)
>
Jpu
o
5
iy
%
MO
) &
R
i3
o
N - e e
_O|L
X i,
r
rl >{M :‘O
7 rlF —f o
4 88—
’ 2

00

TS

o
rr

i

AolE HAuh(140) Yol 238 mAE &, AAHE =
g WA (154)7F FAETh. AE WA (154) 9ol wHole A (171), A
AAARo7 FHEo drt. A1l Z A2 AoE AZ(124h, 1241) o A

1541k A3 AlOlE A=H(124c) Sl A3 A w=A(1540) = A= Falso] dAxol k. A8 w=A|(15

_29_



[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

SE561 10-1902984

)9 F7A= oF 1000A~2500A0]3L, Xt} vlEA A= ok 1700A 0|t AHstE WA= ABOr e ABCOE

T8HE 3AE z2t= gAEd $ 9t AR Zn & (d, BE Ga, Sn ¥ In, C¥ Zn, Cd, Ga, In, TE+&
Hf 9 4 9t}. X= 00] ofywW, A, B, @ (= A= v2v}, =T v 2AA 4 w2, [nZn0, InGaO, InSn0,
7ZnSn0, GaSn0, GaZnO, GaZnSnO, GalnZnO, HfInZnO, HfZnSn0 @ Zn0E o]Fojx o ZRE Meg A F ¢l
o, o]# 3t qbstE MEAE A48 HAHA il Bste] fa o]FZ(effective mobility)7F <F 2 ~ 100H]=
gojubar 2R &) 3F}AAZ(191)Y FAELEE FAAIY.

A3 WFEA(154) Yol A3 A4 HZ FAl(ohmic contact)(165)7F AT, A3 A HZ ¥A(165)9)
FA= °F 200A~500A 0|t} A1, A2 H A3 A& Fr=A](154h, 1541) HYol= A1, A2 & A3 AE A H
Z F-A(165h, 1651, 165¢)(W%=A])7F A= o] L, Y (channel) o= A= AA &

3

A8 A HASE FA165) Hel dlelEA(data line)(171), A1 &2 A=(173h), A1 =<l A=(175h),
A2 22 AF(1731), A2 =9 A=F(1751), A3 A2 AF(173¢) D A3 =l A=Z(175¢)0] HE dolH=
SAAZE A€, doldE EHAE ded AoEST =XA Aned vd% A= Fd4d & dvh. skaA
(1919 FHE&S M3 dolE Ao MY AAS A3 %’46}04 ot A= AAY dde
& EE Aok 3 Fo] a5 2 B 3FToE 7449 U W= A (154)7F AbsHE wheA] EF R
T4 A9 A8 A HF FA165)9] FAglo] HlolH T E?ﬁxﬂﬂ g WA (154) vl2 flof FA4E 5
ATt

ol E A (171)& AlClE HAR(140)& NAISte] Alo]EM(121) Hv= ZSt AlClEAM(123) 7 mxapgirt. dio]Ed
(17D)2 A =% U ge9 Al &2 A5(173h) ¢ 2AF == N FuH9 A2 22~ 5017307 dZd". Al
=< A=(175h) 2 A2 =& A=5(1751)9 & FEES 47 All &2 AS173h) 2 A2 A2 AS5(173
Dell o8 REHoz Z8 Ao, A2 =l AF(1751)9] B & F-ELE A2 L AF(1731)] o) -
TAo R Fel Mo FREAA AGEL 'U'A FHEe] A3 A2 AF(173c) 3 AZFEY. A3 Eﬂﬂol A=
(175¢)¢] g # FE& A3 A& HAF(173c) o2 PR o= Eonte] gla, el & FE(177¢) FAATA
AAF(126) 9ol FHEIL olol] 93| o]& Alolel] A FH7(Cstd)7F FAETE. A3 =H Z%1(175c)4
) =4 BR(126) ¢ THEE WA AVlel wat A F17](Cstd) o] &7 ¥

g 7|8 ATS A VBN sl A7 gE A FH7(Cstd)e &
7 stagolA A FH171(Cstd) o] L] & 3& YERT] 93 & 3
9 A SIAE(PX-R, PX-G, PX-B)9] ZtZeA] = 189 ZAld A19 F&ES st
Al 35 (PX-R, PX-G, PX-B)& M= fFAlstA| v, ZHZhe] E}i‘é 1A A=A F
=0 A=(175¢)9 Bl E HE(177¢) WA (AOL-B, AOL-G T+ AOL-R) Z7]& th2t},
=H= A2 A FH171(Clel)o] At \‘44 A1 A4 FA71(Clch) 9] deke] vlE 2F 0.6 ~ 0.9 o] 12 =4
A3l ol FHWAL 2dE F Avt. FEHE FELET A(yellowish) o] TS THAAI717] A3 7]
2T (PSS olFE 7 il wet %12 A FH71(CleD) o] A o A1 A8 FH7](Clch) o] kel A=
gt 4 vk, weEbA 712 FAT(PS)E ol FE 7 staEdd iE] thE AERE ZHA 7] fE A3 =9l
HA=(175¢) 9] EFe] & F(177¢) ¥ vxvﬂ%ﬁ F45(126)9 FHWAHL 28" & k. odF 89, IR
< B AER FAE VR ﬁ‘rA%ﬂ

1R8] d‘ﬂ‘ﬂ] ]_ XJ/\H(R)Q/\A xqoLH]

37 918 FxWAe Av)e ol e

FI'E

A BB RS A 5 A F e A5
Bt aAY 2A 2 5 Ak ow, ZF gaEdlA AguE =
e},

AOL-B = AOL-G = AOL-R

o714, AOL-B, AOL-G ¥ AOL—R° &= 19bell E=AlE wheh ol HA(B), HA(G) B AM(R) sl Al3
gQl A=(175¢) 9] BFel & F-2(177c) 3 FAHSA F(126) 8] SHEA Y] A7ES UrEPﬂiE}.

A1, A2 L A3 AClE A=FE(124h, 1241, 124c), A1, A2 D A3 &2~ AFE(173h, 1731, 173¢) 2 A1,
A2 2 A3 =G AFE(175h, 1751, 175¢)2 A1, A2 2 A3 A3 k=S (154h, 1541, 154c)¢t A &t
o] 4 (PX)E sty 913 A1, A2 2 A3 #uf EWX~EE(thin film transistor, TFT)(Qh, Ql, Qc)
S o]Erh.  wEr EWAAEE(Qh, Ql, Qo) FFAl A7) o]Fd= Ald(channel) 52 A2 HA=E(173h,
1731, 173c)3 =#Q1 A=E(175h, 1751, 175¢) Atole] A3 WH=A|E(154h, 1541, 154c)F dlol @€t}
A3 WEAE(154h, 1541, 154c)5 HolE S =AE T w3 s AMEste] AZbe 49 Al'd(channel)
F9E Asta HolEHS =dAE 1 ooflel FAHE A w=A(154) 2 A A HSF FA(161, 165h)
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[0103]

[0104]

[0105]

[0106]

SE 551 10-1902984

& A HEE 7HE v sy A7 sl whel A9 wEA(154) 22 HolH S =AA
of g% SHENAMNFE oF umolste] AT Az dolHS =dAlel ol HolA o= AFHEA =Fd F
o]

2 Ao tE AAde wat, Ad(channel)dlAl A= 578 (185h, 1851)7H4] dZ2¥ Al =& A2 =<d A
=(175h, 1751) A& wlA] 7FxEe] Waky Azxxoz FUAS oz FAHozHN 4 GG H=A
(texture)7} fras|o] AH AL 37} F7hsie),

)

delEE =414 9ol Al ZeEh(18D)o] AT, Al RoHH(181)2 AlolE AARH(140) 22 4
Aed 771 498, f7] ddE =5 457 AAER o|Fod § drt. F7] HAER o] 79
(181)9] F71% <F 300A~2000A % 4= 9z, ®r} nlgbdsiAlE oF 500A0lth. 7] 498 &=
2 o]Folx A1 HEuH(181)9] FAA= oF 25000A~35000A Y F Utk AHIAIGH 9 F
g Al Beu(181)S A8kE Wt A(SiNg, AFshrAa(Siox), f7] ddE Ee 577 4
vz} ¢k 1.6~2.1, 9F 1.35~1.65, 9F 1.5~1.9 =& ¢F 1.5-1.99 & x, Bt At A= 2h2t oF 1.85
1.5, ©F 1.7~1.8 ®& ¢F 1.60]t}, Al HE2(181) ol AMFE(230)7F AT, Fo] 2= &
(PX)d ol MIE 7} AT, AMLE(230)2 FA= oF 1.5um ~ 3ume]th. MHE(230)2] #HEL oF
oA g Qda, B v sAlE oF 1.60lth. ZF AP EC F4¥ MIE (230052 VNS, odF B
A, A A M (cyan), DF M(magenta), DM (yellow) ¥ MA(wyhite) 9 svtd 5= vk,
A = A M (cyne), 9A M (magenta) 2 A (vellow)Z 22 3702 7]E A 0]
3aT(PS)e MER FA E 5 v WA ae MIHS 24 28 5 9
E3tsl7] wjio] WA i wWAl(vhite)S FAT $ vk 7R AP
A SARPX)ES HA JAFelth. b AAl2A 7] shhat(PS)o] 47] o]/de] 7] A
(PX)ER o]Fo] A 4= 9}, o] et 3 d2x HA 54 9 Jaol 3719 Mex} A
(magenta), Y& (yellow) Z WM (yhite) T o= FE EF3E 4719 7|50 7]
Fol 718 AT (PS) S FASHE

Br 4 flo ot 2o

= K

Al

=

to rlo mo
. =
(o yg

ox of ox -
N -
=
L

4 B g
of
12
tlo

£
£
7%

2= 3}
, YA
of Mo Me) & 4 v}, AHFA G FHS ey 9
o 7]e] FAE A kar grFsiA AelE & duis AL o] Ve B B4 A4S A=
ol gt Aok, MPE|(230)E HAEHTH(185)0] /X ol FAw MAE F9(233h, 2331)S #193t
of ¥A49 4 Aok, ook e, uh ERA2E(Qh, Ql, Q)EY EF HES Sold st
WA 2B (Qh, Ql, Qc)E°]l A= 3toll MPE(230)7F FAHA &S = Art. o
(171) Aol 2 wha} e Ao AAE](230)7} A& WaFow A AgEo] A=

Aol we APE (230)E A FAIE(200)0 FAH 23 F-A(220)9F QA

=

—~
(@)

<
o]
@D
~

0

—~
ne
w2
N7

[¢]

il
rlo

op

O Nt oot oo

EX e wp
Mo x> U
Lo
o2

v 12
112 Mo

=
[m
ox, Mo M

21(225) Aolo] §A

AZE(230) 5 Al BEE(181) ol A2 B39(182)0] FAHT. A2 BE9(182)L Alo|E HAL(14
e FAE = e Aed £ ddsE, §7] 298 5 F57] dAdER o|Fo4d 4 gy, Fr] H4A

2 o]Folx A2 BETH(182)9 FAE °F 300A~1500A Y 4 L, BT} vfEHAE A= ¢k 400 A~900 A ©
7] AAE EE GV AAER o|Fof A2 HEUH182)9 FAE ¢F 25000A~35000AY 4 tl. o

LOZ’LE
> Ho

HEu(182)9] EHdEo
(182)& MIHE(230)9] E%5S WA stz AAE(230) 2HE EA(solvent) 9} 2 F71&52 £&5S A3,
wpEha] AGF(3)9] ool WA HI 1A o NAFFEAIFH| 9] o] R, ES A1 REUH(181) HlE
Holl FAhdE A2 RE9H(182)2 Fdlde® FHA FAdH o] Heksl S ¢rh. Al He9(181) B A2 B
1H(182)9] HE FYEdE A1 =2 A3(175n) 3 A2 =29 A3(1751)E9] & FEES 47 wE3= A
% FYE(185h, 1851)°] AT, I FYE(185h, 1851)9] Hol= MIEH FHE(233h, 2331)9 Ho| X
o 2S5 At

39 X da ~ % 4eoll EAE mRel Zo] A2 BEUH(182) Yol staHFSo] AT, FAHTHS s
FE(191h, 1911), AHAFHEFE(192h, 1921), AAE £7]E(195h, 1951) 2 v AZ7FE(197h, 1971)&
el mASolal, wAER(199h, 19912 SadTTol EHTel AA"E FEEoth. FAd=(191)9
AE F 300A~700AY 4 3, B} wlEAsiAlE oF 550A 01tk 3AM=(191)2 Al H-324(190h) 4 <ol
AE Al B3k AF(191h) 3 A2 $-34(1901) FYol A A2 F3la AF(1911) o2 o] FojA}, &4
F(191)L AFHZAP=(IT0) i AFFA A =(120)9 22 51 AxeA B4 dAE 4= g, 3}
A(191) 9] FHEEL 9F 1.5~2.59 4 Az, 1709 1709 2HELS ZHzF oF 1.8~2.39 ¢ 1.7~2.0¢4 <+ 3

B ooft M o b

_31_



[0107]

[0108]

SE 54 10-1902984

S

)
4 &
o
(1
>
2
il
>
o
r
)
lo
ok
il
i o
ul
X

ZaA717] Y8 110 Ed= A4 ad52 oF 400A F
(197) A}o], = A &£2E5(199) 9o mA 71X A= =
b= Bdo] 7tz gAd 4 Juh vA X AF(197) e F

o =
= T
=] )
E;qﬁ:‘

= Els
= 344 =
T Hj gt S

2(33, 34} A =4 E )
polyimides Ti0,) & 4 Uth. AAF(191)9 FWHA I Ee= v E J583S 7424717 938 343
(1919 E¥S Ar, Hy, 0,, He = Cly 71AI9] #4714 E8t2vl(plasma) A4S FaPste] A4H=(191)
xael A&7 (roughness)”t S7H2 4 ok, T3, JAAF(191)S A= 248 347
ol ddd 249 45 A7|9 v 242 A5k Aol oF), sAAF(191)e] wH
A E = o
Frg sk
gc

=

=
_
oft

Ti0,, PPV (polyphenylenevinylene) %i= PI-TiO;(polyfluorinated

e Arghda, Frge Ausd £ Ak olsh dol AY w: shpu}

e} 6‘1—
o T pil
=59 A5E Yi=gtolof(Nanowire, NW), Abstold(Zn0) e A=AREAY 4 T}, o]

e of 1.8olske] ZUES 2 sadFom F4A + vk, thestolo](Nanowire, NDE F 10 m ~ ©f

i)

O

Axh eF 107m ~ o 10°n 2719 Folal AP =AUl miAps FGHo] HaAT
ATk H=gtelol(ND = 2(Ag)S 3 & i, 2(Ag)oz A dmotolof(ND S 2zt
sad=e] Age oF 50 ~ 250 H ()Y F Ak AL R A2 ¥ AFE091h, 191D 242 Al R 2
b= AS%5(192h, 1921), + Fde £715-5(195h, 1951), Z47he] F- 3Aai=5(191h, 1911)e] 9|3
S M AZ AZRES(193h, 19303 b2 AZARES(194h, 1941 & o]Fo] At} | &4 F7]%5(195h,
1951) 9] Z4z4e 7te 7% 2 AR E7]RE ofFof u. Al ? 2 sads HFHFE5(192h, 1921)2 747
A1l wmE E A2 BEue] HEPWE(185h, 1851)S B3 A1 2 A2 vt EWRAAEES(Qh, QO =#HA A
FE(175h, 17513 HEHA

]
ku
o
oX,
!
4 N

oy o] AAjdel wet 1AW (High-definition) WY &4, = wA] 7F(197) w4l £281(199)9] %5 <F
Sum o]stE FAsHE FAo] EFs] AHHET. S o FaAFTOoR FAPE= EHA g5 TF e
IYHAT. =4 FE 9o 734 LEH A AE(Photoresist)7F Y AT, 7134 TEHAAE(PR)E AMRA]
Zk(photo-lithography) &78°l o3 sthxd=39o el FAre HES zE=th, vA 71975 E& 74
£5(199)E°] FEo] wg- 7] wite] oW FAdW TEHA X He YEHAXE(PR)Y o
(residue) & ZAY dF EF &S 71 £ Q). o|AS MAdstr] 98] ol (ashing) 34, T 11247

A ZEHAAE(PR)E A ZZ71A (adhesion promoter), = H|A(1,2,2,6,6-EHE-4-9 5 2l t)d)-[[3,5-H]
2(1,1-tpo| v o &) ~4-3lo] == A v d | | - 2 y| o] E(Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)-
[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenylImethyllbutylmalonate))& g% 4= vk, =, 244 LEH
A 2~E (Photoresist)E MWEZ X=(matrix) 24 oF 15wt% ~ 25wt%h, R} w231 A oF 20wte] AHE wEg4
2ok, ok 3wth ~ 7wt%, BTt vrASHA oF Swt%9] 7FF A (photo-sensitizer), @ HEFZ71A| (adhesion
promoter)ZA] oF 0.1 wt% ~ of 10wt %2]
H|2(1,2,2,6,6-A e e g-4-3F Z ) d)-[[3,5-H] (1, 1-tho W o & )—4-3lo] =2 A Hd | v g | g L2 o] E
(Bis(1,2,2,6,6-pentamethyl-4-piperidinyl)-[[3,5-bis(1,1-dimethylethyl)-4-
hydroxyphenyl Imethyl Jbutylmalonate))& X&3l= LPES &, & 5o <F 65wth ~ <F 74.95wt%e] &2
2 ZYAY Hglola ol E(poly (2-glycidyl methacrylate), PGMEA)O] &3A1A AzxE = AUr}t. IHE =
Bgex= oF 7,000 =HEHT B ~ ¢ 9,000 FHHT B (weight-average molecular weight)S 712
T A1, WE ZdES g2t ZWEN T oF 6 42 £39 IdE Ex"(monomer) 9t EELUB| =S ST
Zufslo| A Z=39H-2-(condensation reaction)o] o) Az 4 Art. 7HFA (photo-sensitizer)s 2,3,4,4" -
HEZSI=EA M 25 =(2,3,4,4" -tetrhydroxybenzophenone)$} UXZEF| = 1,2-folA|% H-HFEHIAZT o=
(Naphthoquinone 1.2-diazide-5- Sulfonylchloride)3tt&S g wh-sol o3 #AxH gEO| AL, 4, 4
4" —odgdEg|AdE(4, 4, 4,7 -Ethylidyne tris phenol)9} YEZEF= 1,2-UolA & 5-F LR o|=
(Naphthoquinone 1.2-diazide-5- Sulfonylchloride)3tgH&ES F3 vkl od] #Alxd sFEL = Avk. o)
e ZAES e TEYAZECPR)E o] "ol £7] ufiell A2 ZH(photo-lithography) &7l
o] A= F Ut

S5 (1912 Al2 Bewk(182)9] F4flel MEE(230)Folut A1 B3 HH(181)5 el

A
olgel Faha AT M 5 vk,

>
>
2
9
)
i
=
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

SES351 10-1902984

2191 9ol sk wgeh91)o] PRk, shd wFuh(201) e g wFuh(202) 7 AAH o FY
vz Aol el do] Aekd),

],

ol

3k o4kl EAIT(100, 2000 LA 7+4
0)3} AE FTAF(200) Alolo] FA =T,
vl 2 5 A= oF 1.489]t).

&S dstr] fls MEE(230)7F SHF-EAITH100) o] FAE S SHF-EAITH(100) ] S
B At (SiNx) 9] @A FAE oF 3500A~4000AY 4 a1, AMIE](230)7} AFF-EA| T
of #A S FE-FAR(100)9) 2D G dAE A3rA(SiNx) el AA FAE <k 4000 A~5000
Ad S 9k olw A3t (SiNx) e AA FAE ACE Ad9n nIdUES ?* e A3rA(SiNx) 9 F

RAo fAE A4 (25009 AFF(3)0] S EAF0
AFEe] FHES oF 1.3-1.69 5 AL, wrt

>

ool AAjeEA], S|, ASFA(SIN) R o] Folzl Alo]E HdAut, A A(SiN) 2 o] Folxl Al
HEu §7] AAE E= §77] HAEZ o]Folz A2 Huu U [70 EE [T0Z o|FR sla A Z4
EES 47 oF 1.5, ¢F 1.9, °F 1.9, ¢F 1.65~1.9 2 oF 1.90]0, o]E& ZE AAFALAE FHo AR
AR S Tk Hoh oF 2%°] FHES ol AL ¢ Ak g AHEAEY] H FEES 1.7014Y F
AT

ool I e AAYEA, FE|H, f7] AdIdE B §57] AAER o]Fod AClE Ad9, f7] A
AL T 57 AAER o]FoX Al BEY 2 170 £ IT02 o]Fod 34 AT FHEEL 747t oF
1.5, ¢ 1.55, °F 1.55~1.9 & °F 1.90|9, o]&S zh= AAFA A= Teel AFFA A o] Fa& W) of
498 FHES H AL F U

o3}, £ we] AAde W FAAF(191)9 FE £ 3, £ 53,5 5b, & 16a~ & 16g X & 17a ~ &
17g5 F=xste] ZAls] Addn. &= bas = 30 =A1E A2 B3 A=(1911) ] T4 ASE g st
F #HuToly, T 5b ¥ & 17a ~ & 17gE & badll TAE FAadT HARe] g AAGERAM adTGE
gt PHkolth, e & 16a ~ & 16gw HAIZFA(197) EE HAIEE(199)S 45 78 st

(19959 Z3 B3 3 wA 7kA(197) 9 WaF 53 e vdd sepvgEe] 1
AAE FAE GAHA BozA AAHZ(3)e AR, °

2~
T Atk

SAaA=(191)2 A1 A2 Faha d=(191h, 191DEZ E=oigdrt. #eld Al 2 A2 kA A5((191h,
91DES 247 Al 9 FA71(Clch) 9k A2 A HA71(CleDS 7HAH, Al A4 FH7](Clch) 9t A2 AA
F271(CleDe A2 d& a71&5 7 = du. 32450913 o5 #Ad8ks H3t4 d=(191h, 1911)9] 9
Z s AMEECT. g2 AAd mE SAad=(19D)H olE FAsE Faka A

FHES A2, WA e vbeR 4 5 vk Al 2 A2 FskA d5(191h, 1911) AlZ BEo R o
AE 3, Ae]EM( 121)1} o|A4%7] wie] BEHQ3 VA & Ago] gAawH, AW HH(Kickback Voltage,
Vkb)o] &0 £t v AAld & SAa(PX)= 370 ol FEAER 7A4E F Atk E vE AAd gE Al
1 #3ta 151912 A2 F3k4 A=5(1911)el A ddH oz Zend

Salh Agse] WA

AATAGA ] ZW AAAL BN A% AL Fol7] Aske] A2 Fah AF91D Hol: AL ¥
Waol:, Wk W AsAE of 15w ~ 2uje] WAl & 3

sl A=(191h) 9] ool dis oF 1u] ~ 32

of T=AlE A2 H-3A4(1901)2] WAL A1 F-34(190n) WH| s of 1.75u]¢] WAt S AL
Ho] Alofzte] wE AHFAAR ] A0S guditl. SHA AAEE gate ddEo]l AW Al¢lHE
939 stde 24T F SH AJIAEL O F4

T 35 Fxed, A1 2 A2 B34 A=(191h, 191D 727 + 4 Z7]5-5(195h, 1951)& 7HAa glom,
z} B3l A=(191h, 1911)ES + A E7]3E(195h, 1951) o8& Urold 4 7 =Hds zte=rth, 7 =
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[0122]

[0123]

[0124]

[0125]

S=56 10-1902984
WL | YA £7]PS5(195h, 1951)FHE npgZoz u|AL5s AFetE 249 mA 71X S(197h, 1971)
S 7MY, = 5a9k = 5b FFEW, uA AR E(197h, 1971)2 AA A wE A2 FAoltl. o] sk
Al ZFAE(197h, 1971) Apelol Q& mAl £¥E(19%h, 1991)2 wAl ZHAE(197h, 1971)9} wTiZ
WG, wAl 7ERE(197h, 19719 2422 + A F7]15E5(195h, 1951)9 7HE E7]5-(195a)% A= Z7]
F(195v) & A9E Aojx shvte] i) dF AR F4E 5 vk, o2 AAddd w3 F7]15] Tt
2 F715-(195a)9F A= ZF7]15(195v)7F whps ol 7t= E7]4-9F A2 7|5 T Hol= shue] o 7]}
Elo] E7|7F wAShE YIX oA oF 2~bum ol FHA FAHE  dar, | Y F71H J1E(19%) EBE AR F
715-(195v) 0l Q&g mi= B=d e =Io] PAE 4 gl o9} o] JtE i ME Z7|7F mAshes
Aol A o) HE} VtR T AR F7]o] Fto] FAHW 7t RS FE AFREAES] wide] v

.
2 =uQle] Agrapsel WAe HeA got Sa FelA 8xA (texture)7h AT

o
O:
Mg

wy

L bae & 3o E=AE A2 FstA A= T4 ASE Sk =doltk. E(stripe) @A wAIZFA(197) H

Al £3 d=Ee] =A Hof duk. Al2 F3ka A0 TgE= EAE vkl ol vl ZHAEe] F2 Sola,
A S5 2 Wolth, mAl £R(199) &3 vAl 7 (197) 5L w= WAl dn. =, vAZEA(197) 5 AL

ofell Al £31(199)50] A, A EES] FEW

=d Zlolt}.

o AAAem Wan, ool @ AT AEe ¥

olal, % 5bE H=xete] AR AL mATAINE L mA &8S5o] AW, WAl 74RE(197h,

1971)9} A £BE5(199h, 1991)9 FAHESL AAHo R 7] wie Awel HAE ¢ste] wA 7}R(197h,

1971529 o] A3 AEct. AHFAGR A drtE o F-Fo] staHF(191)0 HEAE o] X7 e A
o] % F

B H

So] WAHE AL PATI] 84 = Sbol =AE ke Lol AT YHOoR FAR Al AN ES
A HadFA9DE] G4 & Ak ATAT Gake wEAeln F4e 23t vt bl & v,

o5, AHEAGANA FAN AFol wAEE Aol heks] AW, HRFEAGH Garn A Fo] o
XA el DAAR AR s A5, AF So), vlAl XS od) Hasm, 1 HAB] ol 44
EAAE WS Ak, e A2 O shgen F4He] oY) i, 34w wage 34 4wt
OE HArHe v wed g% el AAmAA el YA W HATYE FANAL 2] e o
ARAGANN FANLFo] A spARe] HAL s YaHE BASe FAE Aolsh AW AR
Age s fa AFe] Pxe od F wAE 5 Atk weby AFEALNE PHRE B AT, o
A, Y 2 AR Fo FABEY AolE gAY AP fde gade TANLFe] gad &
ke A L wwAEe wAsdn. =9 84 4% Gue st fa AF Fa7 2459, Mg 5
do] Batslo] BA AT FaE & ks Ae X AyAEe wshe

webd mA 7 AFEe] 84 AR e s Ae Axser] 8 SadF pE AN B (rando
waA WaEolol Atk HAdT T2 AF(random)3H S7) skel wAl 7bx AFEe W, E F7),
G 9 04 Fol WeA YATelek Ak 2 mull defelA 2 ol el WFE, EE T2 wmuddE
of T WE RS Az AF5e] Yol BHY + e 279 E52

B2
59 Zo] A3 F71E e 3 IF(group) o F FAEH L
s
S

_L
R |
=5 AV d=Ee] FU1H ez wjAE 4 vk = 5a
hn

A
e 47w A= 2l od) A9 E

AL, 7] FS sadT =3

EE MAER(199)ES HEE 7 v 7182 B SaAS38ES] 71 B9 Hol= oF 4um ~ oF 25undd &
AL, FL2 oF 1.5um oY 4 ATk, X 16aE Obal ZEet0ba2 == 747 AR vF 7] XA A
olt}. Obal A=} 6ba2 ZAEE AE TS & 9l & 16bE 6bb =R FHIX 22 AMo|t}l, & 16cE
FARE] FAN} & EREEY FA Bu 4 2 wE™Ers FAdeld. wiEgrE P42 mAAS(197)
EE vAEE(199) Aol HEE 4 k. = 16de & WiEH7S gAbelt. & wEdrs g4 ohdl &
L2 7Rz Add AHhow FARE P4 o] FAo gAY BERE FAHET. B o tE AA 4
of gl obdl Ztx=et 6bd2 AEEe ME tE 4 Uttt & 16ew 2§ wlEH715A IHoltt. =3 viEHV]E
A 3ol 7129 & &Y FAAdA 279 R AHE Abolol] thololEEr AHE Aotk =
16f+= 23 WM&V S YeEldth. 23 MEH7EB F4S & MEH7E A 2719 FHE Aol



[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

of tholelEER AAE FAolth. ® 16gE thE FES zte FEE AE Wdel(bat) B34S vEIGH
ol G 27) o)del F=, A5 =W °F L.8um, oF 3.2um, °F 4.5um F5o] WHEHOR A% %(strlpe)
Y 5 dvh. E(stripe) B9 712 @9 stAadSRGE dew = 5ash wyste] ov] AyHgla, A
A e Ae = 5beh #eiste] Fd Zlojvh, £ dHe] AN wt 712 99 sad53dEel] 47
T 2l 9 A9 E B w4 £3(199) 5] FAE & Ak T3 7R 99 SaNTPgE
Ztzh i gl ofsf 71 @9l delgo] vEAl 23E mAVA(19NE EE w4 E3(199)E5°] 7E &
Atk ZF 71 w9 FANFPLEC] FdAATS YAdse Ae dAE FEdAn

Vool AAjee] wet 712 &g SAASEEdER Y A A 552 A VA 7k dEES b
e 4ss g4 5 sdth

I SHEEAIE(100) 0] M E(230)7F FAEE A 25 TRl Bol YA
o]7] $lskol AEE|(230)7F &F-FEAIE(200) ] FEE 5 ShHt

>
fal)
o
it
fo
_‘
)
>,
\ch
o
o,
>
i
X

ojal, 5b g FFdt] FAMNLES HAsr] flete] AT FFoR | Al ZHAE(1971)0] HEFs] AW
o AT FFoeR H Al ZHE1971) S A AL T ZJ_ o|(P5)¢} A AL Zt=(05)& FHrh. A
g @] Aol (P& WAl ZFA(197h, 1971)E9] Z47b2 2 Aoleln], AM Zol= <F 3 um ~ 25 um©] L,
wop v S AIE 9F 4 um ~ 10 wmolth. ZF =9l FAdE wA 7] A=5(197) 59 TS & bSboll EA|
H 9IAFE PK1Y PK2E A3 Ho] Az whako|tl, PK1y PK29l HAFEL 3 79 ulA 7k#] A=
(197l A & F719] Qe AEolth. AL Zt=(05)v "Al 7FA=F(197) 9] 3k @13 A A1
o9l dol(Po)ell W&k 2l Atelo] Zole ZiEoln, XAl ZtE(05)w= °F 0 40toh, w} wf
HAGAE oF £128 ~ £20%0th. & A2AZ ZHE(05) Ee s AL AE(05)ES 7H sad
=ol o) 3de 3|dFS @akE 7] wite] AFEAIFA ] FAN dFS A" s X]:MH:L Fhow

m
l

d3 vA AHKA9TDHES - A4 E7]9 R E713(195a)¢F A2 E7]3(195v) Qe 2 Rska A
(191h, 191D)E9] <F7A] AT}, v A7EA(197)S FA48= A2AT FFE] BS5E AaA1 I4E
MM FAdE= 3)dge] PGSl W] widol] AFEAIFA FAMN dE5S A" 5 Ark. skAHF(19
D "M X (197D S HANE = B2 dgel wEl g aEdrE tE2r] g 72 AdEEe] siAhds
(19D 5] FAH vA 7HA(197) 52 A AL @] Hol(P5) et A1A1 Z=(05)E t2A 7FHd 4 it
oje} o] 7|ZME9 staEol wmel AR thE A P mAl A (1971) 5] shAH Tl FAAEW, oA

FREAGA ] FAN dFo] A,

Ele] AAjofo w} A= (19D) S TSk & e vAl 7R (197)7F A2 b A2719] A aAZT T Aol
(P5YE 7FE 4 At ol9} o] AR vAZIR(197)E ¥ EFIAAS 27 w&Fo v A7FR(197)] 2]

_l

A E FJAdFS FAHL AFREAEA ] TR E5 gAE A, E o2 A RA, stads
(19)& T3k ¢ 7l wlAl 7R (197h, 1971)7F A3} A azxjie] £3d ddo= #4449 4 . £ o
2 AAd2A, AA gaor wl ulA 7FX(197h, 1971)EF A2 dAow ¥ ulA 7FA(197h, 1971)E°]
&3 vA 7HA A= EOl sk e E=ddleg FAE 4 Qi)

o]

3, & 17a ~ & 17g & F=xde] b2 AAdEd wE vAZRE 9 vAL3(199) 59 FAEe]
At vA AR (197 EH WA £3(199) 9 FAES gAZ FAREH] wite] d9e] HelE flste] v
Al ZFA(197) 59 dAlo] 2 AAE AWEr. & 17a, & 17b, = 17¢ @ = 17eo] =AIE v AZA (197) 5
AE3(199)2 A2A L FAES vERdT. WAZEA(197) 5] Z7He] #F(S) 3 mAIEE(199) 59 ZH2tel
Z(N2 = 3 =& = bast #Hst] ded npo 2 5 ).

A‘i_

T 1720 E=AE St HuEe B 3o EA o upgl nAZX(197)E Ev nAER(199)5] ZHe
Zo| HAA o7 WalE AL Yeth, & 17ax 4709 =v|21E5(Dgal, Dga2, Dga3, Dgad)= %LHEJ B
9 TéﬂdE M 47H4 ﬂﬂfﬂ‘é% ﬁ e UFER AFHE vAZRA(197)ES 7HRY, o] ZHEdES |
B} = @ E71(195)e A= vk, ZF =HQlS A mAIZEA(197) E9]
TZ, oﬂg sl 34, 740] Z g/ ke - g@A £7](195) 9] 7R E7]3-(1952) 9 Al E7]15-(195v)
of thal WA oltt. o9} EuE ZHAES FASE MAVIK9NEY TERE 7 ZHdEd wE gE tx,
& 5o I 84 £7]1(195)9 7I2 £7]F(195a)¢F A2 £7]5F(195v)°l disl] v F+22 dAE 4 Q).

gk, Dgal T=wQlell ZAIE wle} o] Dgal EH|1e H59] WAZEA(197) & B9 A& (199)E= T

_\:JE
AE B4 B =vlE(Ggal ~ Ggan)S X E3T}h. H49 AMH Z=dQl(sub-domain) &2 " Al 7}4](197) &2
A £3(199)59 &, A 2%, =ule FWE(0dgal, ©dgan) T+ A2AZ w9 Ao|(ZLal,

0

_35_



[0133]

[0134]

[0135]

[0136]

[0137]

SE55 10-1902984

ZLan)oll 93] t2 MB ZulEs FRE 5 Qud, E el 3 Ao wgl 4B ErdELE nlA 7}HA
(19759 iﬂr A £8(199)59] Zd| o8& FERHEATY. =, Al B E=92(Ggal)S TATE HAl 7HA
(197)59 & L= vlA £3(199)E9 22 Fdsa, #Aln ME = (Ggan)S FAsHE vAl 7K (197) &9

Z re uvﬂ £8(197)59 Z3= th2r. g2 =u05(Dga2, Dga3, Dgad)u|A7HA (197)5 = n)A|&E
(199) 52 Dgal =H¢lolA A&d T2 2 4 .

o o] gk AAde] wet 7} wwQlE(Dgal, Dga2, Dga3, Dgad)S st mIAl 7HA(197) 59 #(S)3% v
A EH(199DEY Z(NL 2+ F 2.0um ~ & 6und 5 3 & Aol st ek wel JapH o=
Ad F dvk. A vt Fdets R, S Dgal =Rl B=AIE AL AE Tl (Ggal)°ﬂ"1 ul Al 7FA]
(197)59] Z(Sgal)E wlA £3(199)59 Z(Wgal) 52 Z+Z oF 2.5umd 4= 3, HA Ax7F 2ve H

, 5 Dgal Z=dQlel]l ZAE Aln A E=dA(Ggan)oll A Al 74 (197) 59 F(Sgan) ¥} "IAl &£31(199) &9
% (Wgan)> 7H2F oF sundd 4= dvk. A A7 Avrbs S3F 7o) AR ZuRlelA mAl 7k (197) 59
Z vA £30(199) 59 L Z47F oF 2.5um ~ °F Sume] HAUS & %Y = vk, A spabie] Wk o)
A ZEA(197) 5] 3 wA] £31(199) 59 Fo] F7tEe= A7 oF 0.25wmd 5 ATt

b4
}:l
N
N
N
N
10
2 o
_>L

1l ;g

{ A

K

w3, Z=udE(Dgal, Dga2, Dga3, Dgad)e] Z+2+S FA38taL A7l =AlE A A &9 do](Pgal, Pgan)
oF Sum ~ 20um ¥ 4 k. AaAZ w9 dole + FA £7](195)9 7R E7]3(195h) EE AR 27
(195v) Z5E HojA & Weozn gaygoz F7ks 4 Q.

t
o
N
tH
=)
r2

S(Dgal, Dga2, Dga3, Dgad)= FAsk= vIAl 7FA1(197) E= vl £3(199)9] W3k odg

el g FEF72 DL el tis] oF £30% ~ o £60% A 4 A3, Hop wpghAsiAls oF £40% ~ £50
= Fosdh mAZA(197) 9] FEF(Odga) Dgal EHllel] AR wAl7kA 9] 3|25 (Peal, Pga2)E A
A AAe] ot} Dgal =rQlel EAlE AT RS (6gal, Ogan) HAl 7RA(197) E WAl &3
(199)9] 5= g3kl thel] oF 0% ~ of £40%=d 4= Qla1, Buh vpgAsAl= oF 0% ~ oF £30% o & Qlth. =
1729 =AE A A 7 2tese] ddigkse A gk e s of 2 ~ of ;o] M) 3 ghvkE 1A

=
Hoz F7ke = k. & Al B =ed(Ggal)ol FAE Al AL Z4E(6gal)E 02 9 4 i, An
AB =ml(Ggan)oll @€ zﬂn AaAT ZtE(Ogan)E +30% EE -30% A F Atk E 17adl =AlE A2
AEEl AdgeS A R WEdeR of 2k ~ ¢F 59 R & fgwE HAHoew S ¢
Aok, F A1 MB J_Hﬂ‘ﬂ(Ggal)Oﬂ F4E Al A2 Ad=(egal)= 0= & 5 A3z, Aln B =l(Gga
n)ol FAH An A2AL ZE(O6gan)E +30% T -30% 4 F A}t vAZFEA(197) & vA&E3(199) 9]
WS = 5bel et dsd Aol Aoz dAaxes A4 Hde W o3 AAE
=]

ES = 5 4

At ole} o]l FAHE aHTFY FRE BEAALS 2] "l AFEAGAY FAN A5 IA g4l
2=~ o

2

ol&}, & 17b ~ & 17g9} #HHE Ao M= & 5a, & 5b ¥ % 1729} B#HE}o] ojn| o]Fojx Mo Ak
i, & 17b WA &= 17g9] EAHE°] A% dHEu. = 17bE F2sHd, 4719 = AdE(Dgbl, Dgh2, Dgb3,
Dghd) o] Z}Z& E4=9] A1 WA An B Z=HQE(Ggbl ~ Ggbn)S ztevl. Z=wHIQlE(Dgbl, Dgb2, Dgh3,
Dghd) 2] We] vlAZ7}=](197) &3 vAEZ(199) 52 + FAF E715-(195)° disf] v ez FAdsof g},

= 17bel BALE SkadSe) Rk & we S mE vAzbA(197) Fak mAlSs(199) Fol vt
715zttt 449 Jﬂ 1E(D gbl Dgh2, Dgh3, Dghd)& FAFHE wAIZIA(197)E E& mAl&2(199) 5

o gdsol vk, Deb2 WrlRlelr 7b wAlEEl(199) e ZF HA7HA
e AAT VA 99) = WAIZEA(197) 9] U F(Odgb)> °F £4b&elar, AAIL Ze
(Ogb)= oF 7% ~ oF +20%<d & Qi Hop wighAstAl= of +10% = £15%d 5 A, =¥ls
(Dgbl, Dgh2, Dgb3, Dgbd)ol 7742 FUAZE AZIA(197) 59 TS A1 ZH=(egh)sE 2ot A

lo

—~
—_

B v Q1= (Ggbl, Ggb2 ~ Ggbn)o] zHzh2 wig] AA¥ o nAZEAE ofE Atold WAERES 233
QA WAZHA-nAEE 5 A 23 vAlM B =vQl(Sigh2)Eel 2 MB =vdlE v 714

2 449 ¢ Jdu. A4 mATHA-rAlEE 23S A S AlEES vl 7k 9] FE5(Wgbl, Sgbl)2 7zt
of 3und & vt Z2YjE®E Z} mAE =ul(SWgh2) 59 F& of 6und G UTF. 2 I o] HAJEA

ABzaRle] 4718 WAMZFAI(197)EH 4709 MAERH(199)ES 7FEA S, 2 AE =HQle] #(SWghl) <
26und = k. wEbA, = 17bol =AlE mke} Fo], =w)lE(Dgbl, Dgb2, Dgb3, Dgb4)e] Z4zh2 H‘ﬂ =
15 (Ggbl, Ggb2 ~ Ggbn)& 7M™, AB =wlEe] #4742 A3 AMBEwIES] F5 7P <
G A R R B e R g R C”ﬂ £ Abole] mAIZEA] F(Sgb2) &l 747k ZF AR EwQl W

50 A4 v dn. dE 8, 4 M=l W] vAZbA] F5e A7 T

o
2 19 _li 12 o

o

-'3
w
e
=3
o

_36_



[0138]

[0139]

[0140]

SE 561 10-1902984

FAE Sgb2e of e ek, AF, 2 wolel ] AR A EolelE Abels] v A7 (197) FEe 2
Ar =uel uel mAZA) EE e, =uelE vl 45 MAAED nAsEe 13
Aol el wdigels] Miel, BadF Fxel BiAge AAw, g6l oa 49 wel 504
of WYEAFA AN ATe WA FaB 5 Ak, 4 wollEe] £gE An wmrelEe A
o) 2709 et WE 5 9l

T 17co] E=AIE ﬂiﬁlﬂ HHUEE 2 wye] E4d w7} EulES FAstE VA9 EY] %
5ol A2 g2 RS Yy, saAZe 4719 =HSlE, = Dgcl, Dgc2, Dge3, Dged® T 5ol Adrt.
Dgcl, Dgc2, Dge3 & Dgc4 EudES WAZEA(197) 5] ZHe] Tﬂ@%-@— AZdste] AAE AR (197 E
FHEE Odgel, Odge2, O©dge3, Odgeds 77 ZeErh. EMRIES A= VAR E EE AERHE
FHFE(0dgel, Odge2, ©dge3, Odged) o] FHIFAEEL °F 30% ~ °oF 60X WA A= thes #¢d +
oE EW, Odgcl, Odgc2, ©dge3 ¥ Odged FHHFE s FHFAEe 442 F 50%, <
T, 9F 408 F 9F 48.75 & Ark. EgH, W AZEA(197) 5] FHEENA WAIZEA(197) 5] A Al
f;_( Odgel, ©dge2, O©dge3, Odged)= F £55% ~ oF £30%= W] od gk I 5 3, Brp whgh4 s}
A oF £10% E= oF £155Y 4 vk, & o] & Arjde] upe}, Z; o] ¥
of Ao Arsd AR tE F dal, AT wFow A
9 AR AEEL] Aol oF 0.5% ~ © ,
o2 Ao mah, g E=wle] FAgE wAZEA(197) 5] A LA Ll RS
HAZAES] A5 Uk, BFe] AH E=HdEd ¥ vAVIAEY] E e F . AR ERlE
Atele] AaAL ZEEES] Aol oF 0.5% ~ °F 5%, ? =5
g, 3 Zrelel FAE vANX(197)EY AaAL FEEe ¢ &
£ 23, g AE EvlEe] FAE vArAEe] AL gAY
Dgcd)7te]l tAA, Z+ 4B =u2l(Ggel, Gge2 ~ Ggbe) Alole] thA A e AB *‘ﬂ]“ﬂ%(chl,
Ggc2 ~ Ggbe)S FASk= vAMZIA(197) €3 HAlE (199) o] Z}7te] #(Sgcl, Sgc2 Wgcl) % AMB E=m<l
E(Ggel, Gge2 ~ Ggbe)ol F714 3 FH(SWgel)E 62 = 17bet #dste] dad AWa A= fApsith. o] <}
Zol mHRlE F tE T/ =HdEd de mAZHA(19)ES FHFEN AAL ARES AR TEA
FAE 7] wdol st g BfAAdS AAI, 23 o) Ide dle] IEHe BAE A AYEAG
9] FA7 d&EL A FaE F dnk. B AAde} g 7t =ulEe] $#UEE(06dgel, 6dge2, ©dgces,
Odged) A A& o]Fo] thE 4 St

T 17del EAE saAT Bowbgol EAo] whel MH Erl(Ggdl ~ Ggdn)S FASHE vAIZIAE
(Sgdl, Sgd2, Sgd3)e] A= n|A &£RE(Wedl, Wed2, Wgd3)e] A= %3S veldth. 2413 470
o] =u|QlE, = Dgdl, Dgd2, Dgd3, Dgdd= FA=o] vk, =wQ1E(Dgdl, Dgd2, Dgd3, Dgdd)e] 7t +7]
Ao WHEE AH =HRl(Ged)ER FAE vk, T, 7 AH EWlE(Ggdl ~ Ggdn)S %¢~°1 u] A 7}
E(Sgdl, Sgd2, Sgd3)I mAl &R E(Wedl, Wegd2, Wed3)®E FAE dom, mAZX(1INE 2L AA&
(199 5L Aed 23 WEH7FA(E 162 Hp) & ¢ wlEH7]5B(%E 16f2 b3t ‘I‘l‘/\}‘d' s
k. PAIZER(197) 52 Sgdl, Sgd2 ¥ Sgd3= 7A€ 4 Atk vAIZEA] Sgdle A3} A A1) x3FoR
PAH S zreth. vMZEA Sgd2e PIAIZFA] Sgdl@) tiA e PA4S ZEt). AAZEA] Sgd3v RRERE EE
thololZz = A otk HAZFA(197) 52 FH4ELS WAER(199) 5 H49 = Atk vA &H(199)E
< Wedl, Wed2 2 Wed3= 42 & Ak, WAl £ Wedl= oo A aA2e] ZFol o8 e LS %
= vA £3 Wgd2w AR wAl £3 Wedle] A2AZ B} v Ze A7|E e AR o3 A4
Fs ke, vA £8 Wgd3e vAl £31 Wed2ok diF ] F4e Zerh. AB =d0e] Z(SWgd)> °F 10um
~ °F 40um® & 3L, PIAIZFAE(Sedl, Sgd2, Sgd3)@ WAl EB1E(Wgdl, Wed2, Wedd)el ZHzbe] %& °oF 2um
~ loumd = glvk. PlAIEE(199) 9] S A9 AEd 4 Qltk. 4719 =15 (Dgdl, Ded2,
Dgd3, Dgdd)& FA3h= WAZIA9N)E, HAER(199)E 2 vAZIA(197)Ee] FHIFES | 3
(195)°] disl M= dide=z Fg4d 5 Aok, vAZEN19) 5] FHIEE F A= st Tz oF 30
~ oF 60 A, BT vEASAE F 4565 Y ¢ k. 2 RH o] HAA|dd wal =<l
«‘é—ﬁr A7 EL +3 45 7](195)0 sl tH A Aol o]FoiHANE ww
v o=z 49 & da, ZF ZuduelA mAZFA(197)9] FHFEE

o
N
f

=

=
=
=

of

—|—’

il
il

12
oE.L
=)
[
rr

PN C)

¢} . j=3
1 MB EmrRlE s PAZEA(197) 59 FdEH FE5o] udet] wite sads Fxe EtAAdS
AL o)el ofs) BAe We] HAde PR AHEALA] LA AFe AA ga® 5 Ak

d=e] dums 2 awe] 54 wel 4709 =v91E(Dedl, Dgd2, Dgd3, Dgdd)el 2zt

_37_



[0141]

[0142]

[0143]

SE 541 10-1902984

oA Yo r ME TE 2 WES zZtE uAES8(199)5S 3T FAATES MY EWlE Deel,
Dge2, Dge3, Dged®= T4 o] r}t. Dgel EWAL ME Ev 5 (Ggel, Gge2)e E a3, Ggel AH T
Z

l : 7}
TR 4 &£71(195)9) 7F=5-(195a) H= Al=F-(195v)0] s thdd 5= vk, ofe} #o] FA=
a .

=3
o

o oy

9}\

2 Fo] 77} Sgeld Wgeldl PIAIZFA(197)¢}F wlA] &£31(199)& ZEETh Gge2 AE =wd2 Zo] 717} Sge2y}
Wge2ol mA|7FA1(197) ¢ w4 £8(199)S 2zttt 2w AA oo uja} UIHV}X] Z % Sgel®} Sge25- U
E 4 A, vAEE FE VWgeldt Wge252 thE 5 dvt. olAdl, wMI7FA] % Sge2 gk W AIZEA] & Sgelgt
woh 2 5 gAY, vAEE F Wge2 %kg &8 Z figel @R F 5 ”:} ool AAjde met
Ggel AB Z=dQle] PAH HMVW Z(Sgel) ¥ AAT WAHER F(Wgel)o] T2 Gge2 AE Zd|do] A=
" A 7FA] ZE(Sge2) 3 AR E wAER E(Wge2)o] Tt E‘r% T Utk oE 59, Gge2 /‘1‘3 ZHdle] FAH
H A 744 % (Sge2) B A e W AIEE(199) F(Wge2)©] 3, oE W ¢F 5.5mm ~ °F 10um, 2 Ggel AJH Ev|
Aol FAE mAZA F(Sgel) ¥ A5 A& (199) i(Wgel)Ql a4, ]2 S oF 4ym ~ oF 8m, U} F
T AUtk Ggel AH. ZvR13} Gge2 A1H. Z=w|l Afolo] mA|7FA](197)9] F H& wA|&E(199)9] o] HApA
o= Wak= vgE AE =HRle] & F AT, Ggeldt GgeZ /‘1‘ﬂ = 1‘1291 7 7be ek (odge) W tHE 2
WS (0gel, 0ge2)S 2t MAZIA(197)E Z2Et. &5, 24 B EvdE5L ogel WY nAZFA(197)E
2 749 9497 egeZ ake] mAZPA(197) 52 FAE E‘r% d9E 2= gel¥} ©ge2 WaFe] m|A|74A]
57 D1 W3 Atele 7be Zh7b oF 40% ~ oF 5059 Wl oW gy oF 30% ~ oF 39%9] WUl ofd
goz A F i, EE‘r w A A s oF 4259 oF 37% A 4= vk, mAAXN19)E FHEF(O dge) 5 F
WEZEL oF 30% ~ °F 6059 WUl ofH @Y 4 i, R uiEAs A= oF 465§ A Dge2 =
wQlell Al wke} o], wAZFA](197) 5] ©gel 3ol A @ge2 Wgor WANE AES d43 H(le)
B 3 e AAY F duh. ded vAZEA(197)9 F2E vAER(199) TEAE HeE 4 . Dgel
Zuole dAE F2E g8 = A5 (Dge2, Dge3, Dged)el xq% IR HAEe] Zzte FAdH stAaA
=] =
3}
7

o
ol witage) AAE, el o8] Sy HAAEE W AYEAAS TAA AR 1)
z 2=
= T

@

2 o] thE AAldel wet Oge2 WIS ZtE vA l } A (197) 52 Ogel W3S zhe= mA7X(197)5 Rt
tﬂOlEi iAo o QIAsla, wHolEM(171) % Oge2 WaF Alole] ZrxE dlolgl A (171) T Ogel W3 Alole] 7+

T 2o F $ k. olek Zo] "olEA(171)el AA 8} , Oge2 ko] v AI7FA (197) 52 Ogel W] nlA
ZEA(197)E Euh dolgA(17D) o] g<d 2 5t7] wizel, dHolEd(171)e0 A-T AAHEAE9 ﬂ%i& T
FHE2 +34 7% AR AFEAEERT delgHA(17D)e] FAWEge R wdstt. wElA dlole A

of

(17Dl diezf Ao r wjdd HFEAES] FHE B FFES HolHA07D A 2<Q kA AlQl
He SUAMAEE FEANE 7 A B Ogel WEHS e MAIZMAI(197) 5L Oge2 WEE e MAIZHA
Z

u] A 712] (197) E-0ll
7N ool de] WwEeER

NFFOEE

(1975 Bu dHelHHd(17D) ¥ Fr] Fdste WFoz w4
ofall wlolE (1713} FyZE Wl AlE = SHEARJNA

7] W, Ogel WFE 2=
o gae %
MAE MAA (19 ES 2 SaUTe AGEAGA ] ST

S . olsh ol

51719 = 17go E=AIE v AIZER(197) &3 v A£E3(199) 52 A A (stripe) FAES ztet), ulxﬂ7}x](19
NEY Z(9)Y vlA £8(199)59 Z(N)L & 3 B & 53¢ At A< A 2L F Adrt. & 1714
EAE BAadFe] Hure E oawo] Exo wel nA&ER(199)EY Fo] | A4 £7](195)¢] 7FE5(195a)

[s]
= xﬂi%(l%v)i%d—ﬁ FrATo 95, F MRAZET(193) T 7t2dAd5(194)

o gy AAHow

e % wAEsa el A g308 ATl tet adsel Ko gares Add. fad
=2 47H«] =HQlE, = Dgfl, Dgf2, Dgf3, Dgf4= 4% o] At}. Dgfl =H1e B Z=uQlE(Gefl, Ggf
D& ZBHG. Geil AL E0AS SEo| AFAE Bol B WL vAAA F Seflsh HALE E Vi1
S 77 A WA (195 R vA SE (1995 2tk ES Gefl M Eue odgfl7h Odgar2e]
FURNES AL SR E E AP0 ES 2. olsd, vAE B oAk e) T
Frre mAL wi wAsAY] E5e) FUES A4 AM3 AAe] WHE w1 Atole] 7L o]l

o Ggfl MB =rdS FAse vAE3(199) 52 Z(Wef)EL2 | 4 £71(195)9] 7t25-(195a) T Al
2R95v)ZHE 3FA2ATY 9= F ARAAR(193), 7F2AZR(194) EE sadTor Zu HdRzHo=w
AZCE, wAZIA(197) 59 ZF(Sgf)ELS |- I £71(195)9 7F25-(1952) E& AZF(195v)ZHE sad=
o] MEAZAR(193), 7FEAAF(194) EE stad=e] Fox 74 uf AWH o= ANAY, dAT F st

= EE e g Al wel Gefl MB =Hle] =AIE vAES(199) 52 FHFE(0defl, (6dgf2)L A
2 0E vk Gefl A8 =rulolA Ggf2 MB =wQlel] %% vAlE3(199) 9] FHF((6dgfD)e] ¢

_38_



[0144]

[0145]

[0146]

22 Gef2 H Tl o] thE wA)
AER(199)EY FHFF2(0dgf1y F+
2 o] AAloe wal nAEE(199)E
Ed 7 A A9 EY T
= | =28 v A& (199) 52 F4

9J\
sz o (0wl FHRAAA BAHLE TAT 4 A0
)

jg ol NW

_1\1

“é% v x l (199)‘:«1 SIS A }OPDF Ggfl HH
= ((6dgfl, (edgfz)oﬂ g =S E & 01:0? = Ggf2 HH
E A

OSL'

AlE AlE (199)‘: T
b uj Al 7RA] F Sgf23t wAlE
Sgf23 A& = ng24 @ A= =

o] Z4z 4dA% S Wgf2! ]H]7}7<](197)9]r v AlEE (1

A& = v olek e, AAHTl UFEE AVEe] AvlE =24
at7] 9l wAIZEAl F Sgf2dt mAlEE F Wef22 thE S Qdvk. Ggf2 B EHle] ZAlE mAEE(199)5
T uAZEA(197) 59 FHEFELS A2 2ol Dgfl =ddddd FAE stadT 725 U2 =vdsDef2,
Dgf3, Dgf4)oll A8 4 g, 4 =vidlEd IAE sad=e T8 + I £71(195) 9 7F=H(1952)
E= AZF-(195v)°] thEl EH%J%‘ T AUtk ol ol FAE WAV ER AEH199)ER FAAE st
2ASE AR =uQlEd wel AT FAEE A71Ee AVlE 2ds] el dAzAIERS] S AIRIA
= AMAAY, AR BAIGR ] FAN D5 AA #FRAE 5 UG

2 2 B n

T 17gell EAE gAaATe] Huke 2 dyo EAd mel 27ol e FES EALHH o
o] =dQlE Dggl, Dgg2,

ZHA(197) €2 549 vA&ER(199)ES Zet. = 17go] =AE stad=e 47
Dgg3, Dggd= TAH ol Ut} Dggl wolle Aet S3) mAZ e ey = o)
AZFA (19753 vAIER (19952 Bd54¢ st 52 P4 ¥ o %lE‘r Ee] EAlE kel o] Zh m)
AIZFAI(197) = Sggl, Sgg2 % Sggd3dl %= zd =2 |- ¥4 £71(195)9] 7tEH
(195a) T+ *ﬂi—r(l%v)i—rﬂ 3 AaHFe o7 Zu ZE Sggl, Sgg2 2 Sgg3o] AR BAEEA 7}

T Atk WAIZEA] FE Sggl, Sgg2 W Sge3e] ZAZbE oF 2.0um ~ ¢F 6um W99 o= & #A 5 vk, #
o] Axjde] wel mAZFA] #5 Sgel, Sgg2 R Sged2 ZHZE ©F 1.8um, ©F 3.2um B °F 4.5um & F STt
A 744 FE Sggl, Sgg2 X Sgg3o] Zt7tel Ak wAEE FE5S Wegl, Wgg2 % Wegd A7ES 7?%‘ T A
o mAES FE Wegl, ngZ 2 Wgg3e] Z47Fe oF 2.0um ~ °F 6um W9 o= & ;U F Ut kg of
Ao wEl v A& ZE5 Wggl, Wgg2 2 Wegg3d Z2+e 9F 4.5um, °F 3.2um % °F 1.8um¥ <
St w7 FA - A & %“é" 74 Zko A WA A Z 2w A EEEe] §He 27 ool HES UM 4 k. &
o] Ajdo] uwhe} =9l 391 EH”**OE AA" Ao shbel mAZA(197)E | 4 711959 7t=
H-(1952), MZF-(195v) TEE sadT9 FARZREH gihdge] 9Foz AFT u wA7tA] FHE(Sggl,
Sgg2, Sgg3, Sgg2, Sgel)o]l EALEA F7leta AT 4= vk, E ago] HAAde] wel, AHojm shife] b
AR (19 E + FA £71(195)9] 7F=5(195a) e AZH-(195v) 258 Z=dle] Fahz 74 u &3
ZLo] Frbsta, mrele]l FUYRERE FadTe] ARAAR(193), EAEFT(194) T adFe] 9
o7 Z w BA&H FEo] AT F Adrk. & ERe] MAZEA(19)ES +3 £71(195) 9] 7FRA(1952)
TE AZ5F19%EEE Fom 74w, A48 nArtA] FEe] Frhetal, o] ymA wAZAEL +¥
& =71(195) 9] 7FRA (195a) HEv AlZF(195v) Z5H 9595 24 o 253 UMV}X] Z5o] gt
Dggl =S TASHE Gggl A =HQl W wAZEA(197) 5L Fde vA7kA # Sggld 4= Urh. Gggl

AE Tl kAT AZAAR(193), 7FEAAF(194) E= stad=F9 S5d Axdehe Fitel F4d4
T At Dggl TwlRlel] FAE WA (197)E e WAER(199)E] Z7be] F3ae 7 wAIZEA(197) &
= 24 mAEE(199)0] FE0 FAHES AHET AA] wakela, MAIAE] FHEE e HAERES] F
WEFEL A2 Fasith. Dggl “rdlel FAE AT TEE E}E w15 (Dgg2, Dgg3, Dggd)ell #-&d +
R, ZF Zeelsd dAE oI FRES + F £71(195)9 7FEH(1952) T AIZF(195v)°l
WA d 5 ek, oo} Zo] PR mATIA(197) 5 VA& (199)E2 FAE stAHTS HGFo] AR
55 g Aes BAAA §H7] wiiel] AHIZAIGR ] SH ARIAS BIATIAY, AHEAIEA O] FA )
AEE A FARALS AT

T oE AAde e stAadSS 'V 30 Aox e =X (notch)E 7 & ATk S HAZEA(19D E
EE 3 E2715195)9 "=l 'V FA4 =AU 574 Be FAFHE 349 A =47 szl
PAAEH HAEA GRS FHEETE AA L =7 Frhet)

T 3% Fxed, Al 2 A2 ¥3kaA AFE(191h, 19112 247 H=3 S A= AZKF(193h, 193)ES
Zt= AZAIRE(193h, 1931)& dolEA(171) 3 H-3}4 Xd%%(mh 1911) A}ol A WA= 71 &
2k A3}t (capacitive coupling)< i}rﬂrif}ﬁ} T 4bs} = 4cE FFEHH, Qs 3AEAA Al FIA A
(191h) 9] HME JZAF(193h) &2 FAdF4 AZF(128)5 7 OLL1Z} OLRluP%’- 7} 7} %ﬁ?ﬂv} OLL1¥ OLR1-S-
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[0151]
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Zkzy oF 0.5~3um TolA AEE FgEY 5 Ak AFsE aEdA A2 FIa AS(191D) 9 AR AdR

(19352 A A=A AZP(128)E% OLL2¥} OLR2¥HE Z+2 53 duh. OLL2¥ OLR2 ZHZh oF 1~3um% ol

AoAddgE gEY F gk A2 F3A AF91D) 0 ZAE A2 dFH FH17](Clc)Y HES Eo)7] 3

OLL2 ® OLR2 77+ OLL1 % OLR1EY IAY s 4 vk, AFEAF(200)] FAd® 23741 (220)= Al

Bl AF(191h) Ao FA4E AT AER(128)53 0BL1 % OBRINWHE 3 &ch. OBL1¥ OBR1S 77}

oF 0.5~3um¥ 4= Uth. H3F AF-FAF(200) 0] FAE 2FFE-A(220)= A2 Fsa AF(1911) Gl FA4w
RE

o

FAAZTH AZR(128)53 0BL2 2 O0BR2¥HE =3 3kv}. 0BL23 OBR2S Z+7
OBR1, OBL2¥} OBR29] A71E A=A A 3 Z7|d g3 AHFEAGX 2] 4

0.5~3um¥ 4~ t}. OBL1,

e ANE F vk,

=

A 7HAE B A SElEe] F Y vy

n

AREAGA Y FAEI FW AQGS FPAID TANLT WAL FaA7] A8 AFF@)e o,
4GB FF, Ao dele At W AL ¥ah 4S9 A2 Faas ATl Ak wgu) Fo) s
sebsol wet wlAl AAA(197) F(S) o Al £3(199) FN(E saol EAFE) & ke Fejw GyEofof

e
X
A

et

B odtgo] wE mAl ZEX(197) EH(S)9F ulA £3(199) F(W)> ZZ oF 2 um ~ 6 umo]a, vlEAEAE oF
2.5um ~ 4um °Jt}. - Ivgol thE HAldo] ulg} wAl 7Fx](197) 59 W] MAEEH (19952 WA Hr 2
W slAdTY AT Aol dr)Fe]l AA Y] wiiEe] AHFEAIGA SHERS} Fge T & o).
wbA] A 7HA] Z(S)ES o] FAld dA A &Fs ok & 3 FESH, Al sk (191h) oA Sef
W7 dAsta, A2 3422191 2 TdAES SeF W 4719 E3Fol wheh A1 ~ A3 JGHA, LA, MES
ZEA A ek, Al G HA) A mIAl ZEA(197) FH(S)eF wAl £31(199) FH(W)> ZH7E S1e} Wielar, S13 Wi
2ok A2 G A A ZEA(197) F(S)eF mAl £3(199) E(WN)2 ZbZh S29F W2ela, W27k S2x.T
Atk A3 FIAMAANA mAl ZEA(197) FH(S)eF wAl £21(199) 3(W)> ZH2F S39F W3elar, S3& #on)t W37t
A2HA (gradually) ®3ch, 13 GGWA)NA W3 A7 211 I LZEE A2 GI9(LA)CE /A EAF=
Az AR, vpgA e AAde] w2 A1 A HF(191h)9) S W ZHzE oF 3 wm®t oF 3 ume]i, A2 3HAaA
=(1911)9] S19F W1, S2¢F W2, S39F W3+ Z+zF °F 3 ume®t ©F 3 um, 2F 3 um®t °F 4 um, ©F 3 ume} °F 3~4 umo]
b Al £8E(1991) 9] Z(W3)o] MAtH o w Wl A7) ¢F 0.15~0.5m, ¥FEHASHAE ok 0.2me]t}. o]
ob= &, A3 4G S39F W3l Zzte] AAH oz wistd 4 glar, A2 JGLA)Y S29F W2 27 AL
o (HA) ] S1¢F W1 ¥} & 4= vk, A2 ¥3AH=(1911)¢ 7+ =Hlel] A" A1 G99 HA) Y WHLe A2
FALA)e WA wo} A, & age] AAdd w7 EuQl, ZF Fskh s ShA uldlA] A goe] |
A, S HA 493 LA 497 MAS e WAol ois] Al J(HA) HALS ¢F 50~80% o], Hu} uhghA s A=
oF 60~70%, A2 FF(LA)SF A3 ML) WA e oF 20~50% o], Br} HEgAIAE <k 30~40%0|tF. Al
1~ A3 GIHA, LA, MHES A8 7t wrgl ¥2 & ExI7|=

MOELS + 34 &715(195h, 1951)9 7H2 E7]5 9 A= 7|5 5 Ad9d
A 9tk U8 AAYEA AL ~ A3 GGHA, LA, M)ES Al 234 A3(191h) o= 448 5

A

7 ek Al ~ A3 A (HA, LA,
H Aolw shve] Ao 44
= t},

32

v A 7}R S =lak

NGZ ()l FAHE A7l el Ag £2H(31)Y FFo] vAl ZERAE(197h, 1971)3 Fagk Wgo = AR
A H7] el @3 HgFe] gis] of 465 WgoR 2dE vA ZFXE(197h, 1971)S 7HR A ZAG
e AU FHEES zrev. wgelbd ZF 234 A42(191h, 191D)EY vlAl 7FX(197h, 1971)59 Wk wh

7} F3122(190h, 1901) F9ES T3l 4 Fago WA o3 AAFREAFA 9 3=} FH AldA o] &

4 % ek,

Zh ZuRlel A mA A E(197) 9 PIAl £31E5(199) 9] Wk A1 WER D) B A2 WEkD2) T AEE Holx
shte] whake] dishe] oF 0% ~45%0lal, BT} ulEASAE oF 30%=~45%d 4 ot Al WD) Z A2 W
F(D2)L s FAIT(100) T AE BAF(200)0] F2E AFzie] HFF wEgd £ k. = 3%
Az, vA A E(197)E Al F3kA A=F(191h)3 A2 B34 A=(1911) 0l BAFxFe] #AFZo) s 2zt
Zr 913 02 WEow PAE, 017 62 & 747 oF 4029 9M5E otk mAl 7Fx|(197h, 1971)E9 WHEe
+ #a 27](195)9] 7R (1952), ARF(195v), FEE AlO]EA(121) Wakel tiaA oF 30%=~452Y 5 U},

s Aurt=

ARlEA(12D) ] WS stad5S 45k Al F3ta A5(191h) 3% A2 F-3k4 151911 AkelE A
7Wabel Mol wiak o = itk = 5Bol =AY 9 A (PKL, PK2)E9 F7I1E 7H A @ake] mAl 7=
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[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
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(1975 o A% JITH(PKL, PK2)ES AAds o] A== wako] nlH 7FX(197) 59 FHgkolv}, w4 7}
A E(197h, 1971)9) WaFe wH¢l, AL T KA A=(191h, 1911) 5o wat =24 d4=E 4+ Uk,

<A 2>

ofgh, = 18 ~ = 21bE FEsfe] L W] v Aol mE A mAIE ZHA(300)7F FAE] e
AAFAE 2HAB00)E & Do 540 wet = 18 ~ £ 21bell EAE sad=GFe) HHS Aol o)
AARAEA ] AQNE FEA7IAL, A5 R 22 24 5+ Aok

o WA FAT A (300)2 FAEE T §]—/\4 NEFA vfRZ=olt}k. &= 19a
189 T=AlE 3} WX Ee FEE(A19E Fdk THoltt, = 20a ~ = 20de 47 = 189 TA|H

5_:_
F2T2E TANE F2 F50 UF HUERA, = 202t ACEZF =FA HHol:m, = 20b vlolEF
=AA e FHelola, &= 20cE IAHFTEF FHElotl, X 20dE & 189 =AEH FAAFZo delo] g3 g
AAefolth, wElA] &= 20a ~ & 20de] =AIE AC|ES =@A, HolHF =dA F Idada5e EES 7
ZF = 180l =AIHE Hpe} o] fgdh= TEF TSt 3lo] olFFolof ). ® 21a ~ E 21bE A4 & 18
of =AE ki X9 21a - 21a'd E 21b - 21b'AE wel Hud dAREe| . & 21a9 &= 21bol A
H U9HEES & 1804 AEHUW AT dHHES FULE JIAET. & 21a%t & 21bol EA]EJ °—‘.47§E’\]
I 2HA(300)9] @HEEA 21a' WaF 2 21" WEFe dHEES £ 189 Hﬁ}*ﬂ PE7 4 u E g
2gog MEHon wxd w = 18 ZAlE HuHEo P G Eoelt, = 18 ~ 21b°ﬂ TA
H gt F2E & 3~ & 4c9 BRSY ded AE fARSH] wEed, Aye] Ao FEE dAS 4
2 Agd, T3 189 =AY AT EUFSES EF AYste AL E38] " =HEEEe] =
18 ¥ & 19a ~ = 20del #AE ] 9l& 4 Q).
A npel go] AAFAHE ZHA(300) = - FAIF(100), AH FAIH(200), °ol& FEADE Aleo]e oA
e}, olsl, BAFAT ZHA(300)2] 3}

(3) % 7] BABEY 95 mE Y30 AN AYAES T
B WATH100)T A% EATH200)9) AETFEI S AdE,

D A4z
*J% FTAF(200) S & 21a @ % 21bo] EAE Hle} Zo] A A(220), GN=H(225),

AB719(210) 9 23
(270), ZFAA(250) 2 Aek vjEFe(292) AR HEFH TS ket 2%
(270), 7HAAN(250) D A #Fguh(292)2 & 4a WA = xﬂz‘%}ﬂ*«‘é—ﬂr A& E
d g9 4 vk AFEA(220)= dlolE (1712 wx;j?:;_ 20)9] F& A= do]E
A7l F3 Z2AY °F 0.5un ~ 2um ¥ %L% T Uk & upe} gAY (220) = 4
E’\]JJF(2OO)°1] FAHA @, = 22a9F & 22bol vrER H}Sa} o] s} EAP& 100)2] A2¥(230)F 2} A2
5uH(182)%F Atoldl HAE 4 uh. w3 B wge] glo] AA|de] wt A F 1%(200)4 NzTHe %
%i‘féﬁl As) AR FAIT(200)L GAAE(225)S 2A] 2S5 uh. 2 AX
=olE Fola, ¥ AR (cell-gap)S T LA 3] Y3l HAA(250) = G ZH 220) HhuEE 2] 2~ E (TFT),
Fwshe ZheE:T AgE Y(235) e UtaETY 91879 FHEIES AN BAIH(200) EE oH
FA]F(100) ll 63 dg 4 STt

oL
[e)

oL
[e)

:_
__'
:_
__'

_\:,l_
H20(220), GHEH(225),
“é
(2

jg o}m o}m

T 18 ~ X 21bol E=AE S FAT(100)L 3 719(110), AlO)EZ =AA|(121, 123, 124h, 1241, 124c,
125, 126, 127, 128), Al°lE HA9H(140), A8 WF=A(154h, 1541, 154c), AFAIA HEFA(165), dlo]
B% =ZA (171, 173h, 1731, 173¢, 175h, 1751, 175¢c, 177¢), Al B3 9H(181), AAE(230), #l2 BEqt
(182), BAAF=(187, 189, 191h, 1911, 192h, 1921, 193h, 1931, 194h, 1941, 195h, 1951, 196, 197h,
1971, 198h, 1981, 713h, 7131, 715h, 7151, 717h, 7171) % 3sldufada(291) =AM 2 HE8 F+25 7Fd 4
ATh. o] AEL = 4a WA = 4cot st Ay AXAYHEY ASEd g3 49 5 ).

= 2ol Ao

r
o

A ES EHx l EP"% 713(110) el B = H'ld (patterning) €. Al ]E’“g A
(121) o] et ACEM(123), B9 AolE AT (124), B9 3 AFH(125), H55:9 #X

ij(126) vﬂ A4 7k2=E-(127), FA AT ARE(128) 52 E@%‘ otk AEZ wAAE
Aale T4 A5 Aed ARER FHE F Uk AlolE HAUH(140)S AClEE A4 ol AT

g (patterning) Bk, AClE HAH(140)2 HEd AsE B 72EE 42 F vk AY wr=A154)

J4|m
4o

[o
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E AolE AAH(140) ol AT Al (patterning) Bt A& WHEA(154)= A1, A2 2 A3 AF W=
| (154h, 1541, 154c)S zti=th. Ay RE=A(154) = AEE vlel o] ACJE A= (124)E oA A= 2eE

Aot I A HEEA|(164)+ ded ARE 9 FRER INE ¢ U AY9AZY AFEA65) = A
A (164) Holl ¥4 W (patterning) Bt A A HAFHA= Al A=(173h), A1 =9
AS(175h), A2 A2 AS(1731), A2 =l A=(1751), A3 A2 A=(173¢) 2 A3 =gl A=(175¢)
ofgfjell Ztzh FAE A1, A2 B A3 MY AR HEH HFAS zterh. B dHe] tE AAdRA AP A
AEFAE dolgAd(171) ofllel A 4 vk, T3 APAFY HHFFA(165)E d&d A85E € F2E
2 P49 F v, deolHS =dAe AgASY HEFA165) ol B e d (patterning) Frh. dlo]
HZ SdAE doleA(171), Al A2 AF(173h), A2 A2 AF(1731), A3 A2 AF(173¢), A1 =4
A=(1750), A2 =) A=(1751), #13 =) AF(175¢), FXAFA FFR(126)3 FH3be A3 =<l
A 3 & FE(1770)S zZet). o8 dAesd ARE 2 FXEE FAE & Aok, AL, A2 2 A3 g9t
EWA~HE(TFT)(Qh, Ql, Q)& S&APX)S 2ssh] 8 Asd T2 FAHT Asd PHe=
&g, Al BEEH(181)2 HlolES =XA o FAE e d(patterning) {TE. Al HE¥H(181) H&
HARE 2 F2EE IYA4E F A, dEd 7S s AEE(230)F Al 2EE(181) flol A= ar u)

f

rO oftt ) 2
ox I

i~

>

Hi(patterning) ¥t}. 7FxE7 AMIE F9(235)d= MHE/ FAHA etk 7 T ™Y 9(235)
S AFEHS FA4she 30A B ojEHoy stavh wiEEs de Yol sbaET MEE (23
5)2 WEE WA AE(TFT), AC|ES =dA & doleS =g siE fd 4= & vk, MIE FHo|
35 taET ALY PP235)e Rt I adFE5S FJAss Asd g ok, AgE(230)E
Aed ARE 2 TXREZ 42D & Aok, A2 REu(182)S AMTE(230) T Al REY(181) ol A
3 Fjed(patterning) BTk, A2 REu(182)L A&H ARE 9 TRER 449 & I}

}ArAITEL A2 BEH(182) 9o dAH 1 ¥l d(patterning) B tt. A2 ATEL Al B34 A2 B3x
(190h, 190Dl Ztzt A9 A1 2 A2 ¥3k4 A=(191h, 1911), A1 2 2 3tad= FE5(192h, 1921), Al
2 AAK¥E(193h, 1931), 7F=2 AAFE(194h, 1941), + A =7]%¥E(195h, 1951), ®]Al 7FXE(197h,
1971), A2AT " A 7FXS(198h, 1981), Al 2 2 FAA=F 712 ALR(713h, 7131), Al 2 2 gihH=
A= AE5(716h, 7151), Al B 2 stadS AR HE5(714h, 7141), 2 AAS AER AZH (717D S 7)

A & odar, =8 7taET Y @70 (outgasing hole cover)(187), AulFEd=(196) 2 Aol T 5= A4F
(189)5 zrs 4 v, = 18, = 2la ¥ = 21bE #=x3sPd, A9 FF A= (shield common electrode)(196)

o] B A (171) 3 3 (overlap) &ch. A FEHZ(196)S tlo]E] A (171)0] 7t E Aol &) AwdaEx
o] === AL WAL ¢ AU, dolH a7 # Ptk FFE(191h, 1911) AbolollA LAst= 714 &
A} (parasitic capacitive coupling)S FAAIZ 4 Ut} AU FEHAFEL AHTEAT A4F(189) &9
3 A2 AZdE] AATEHFTES T4 FHE 2 5 vk AT SAF(196)] F2 Al Feha d ool

golE A (171) 9] ¥& A2l 0SL3 2 0SR3 AWk dlo]ej A (171)9] FRu & 4 i, A2 F34 g
oA HolEA(171)9] 4% mAMEEY 0SL4 E OSR42] Al EwkE "ol A(171)¢] FH Y & 4= 9}, 0SL3,
OSR3, 0SL4 % OSR49] A& 247t oF 0.5um ~ 2um®] HAWS &Y F Av). FI 351 =(196)2 Al
1 P8t deA volgd(171)9] #9-Foll AT FAHMFTHA A=ZF(128)E°] EAZEF 0(L3 2 0CR3<]
A g "@ojd 4 9dal, A2 Fata FAedA HelgA(171)9] FH-Fol AT FAHFA AZH(128) 5]
BAYET 0CL4 2 OCR4e] AgwtE "ol <= v}, 0CL3, OCR3, 0CL4$} OCR4S] A#EL Z+2F <F 0.5um ~
3um AW AYEY & Aok AHTEFHF(196)S TS (floating) Flo] AtS A7PEA] A, w24 H
Aehe A7F v S Q. vEEAE A TEAHY, AT EAY e AR AU EE AYgd T
Atk AHFTFHAF(196)2 AFFEA(220h, 2201)9F FHT 4 ATk, Jt=EFT 7Y G7l(outgasing hole
cover)(187)& 7F=&7 AMIYH F9(235)S &3] dA dAdE & Ay, 7t=EF Y Y7 (outgasing hole
cover)(187)% AEE(230) & sFHENA LA 7t (gas)Eol 7haET AMEH 79H(235)S i HeE
g HAET}, AT F2E A SaxATFE A e FAALAES ded A9y AR fA4F
P71 wiitol] Al AW ARt sadTe] F2E s SRtk sheblE(291) S sk SS 9ol

A, stamPdee de Be FEHE A =2 d4E F la, de e FEde Vlse &

X 1o o 12 ro

|

ol
¢

=7

il

i

oL T
i

._ﬁoﬁt

2

2) kxS 7=

olgl, = 18 ~ & 2la ¥ X 21bE Fxsh stadFTY Fx dlol"HA(171) FRiE-e] g Ert A A
HET, Al F3A AF(191h) 2 Al F34 (190h) FHoll, A2 Fahih AF(191D) A2 F34(1901) 34
of FAHET. Al A2 F34h AFE(191h, 191D)S FASE + I E715E(195h, 1951) 2 A1 2 A2
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3 2dFE(191h, 191D A2 2 7l2 93-S Z8ME A2 9 72 JZ¥E5(193h, 194h, 1931, 1941)2
A=EA7] WEol FAe de A,

T 18, 20c, 2la @ 21bE FFEte], saHT] AE AZRS(193h, 1931)0] AAE] AWErt, A1 L A2 F
st AFE(191h, 19119 ZhzbelA A= JdA¥E= vAZFA(197) 59 € FEES Aii AdEa, A5 =4
A7F AAE AER(199)5S aHsiett. o]e} o] FAH i AZ AAFE(193h, 193D 78 E
FATS A S drh Al Fskh A=(191h) oA AR AAF(193h) = wlolE A (171) 9] FHFell A A
AT AZE(128)9F FHelel AT AZE(128)9F OLL3 DA lal, -5 FEAME FAATH A=

H.(128) 3} OLR3WHE 33T, OLL3¢F OLR3 =S Z+2F oF 0.5um ~ 2um WWe =Y 5= gt o]9h 7o)
ol (17Dl #3] miuidez Az JdA¥(193h)S s Ao 98 v FEFH] eAHH(mis-
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AZFRE(197) ] 252 PL2-20g G oA tA7FA (197) 9] 5 B S5 Juh. o|9} o] AW slaAd=
2 dAzd vpe} Zo] AHFFAEA Y] FHES FrsA] Fa SUAJEGE FEAE ¢+ AT

20he 2 o] 2 AAdd wE stase HUEe|tt, & 20hd| =AE FAHEFS A1 IS
= TAZEA97) & A2 sk d=(191D)d FA4HE 712 2 ME AAF(1931, 1941)& AlQJstal X 20e
#Hste] dE Fx gAZ Z2rh. wEA FEE A AEET. & 20hd BAE wAZEA(197) &
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T 22a ~ & 22d° =AE A TATE ZHA(300)E S FAIF(100) FAE 2FE-A(220) 5 zterh, W
A, & 228 Fxete], B ool Axjde] wel AHFAT ZHA(300)E Axste W 2 2L ﬁa‘f’ol
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1 3

ke
AEEA(165), dlol8T =xA], A1 Ba9h(181) 2 MIE(230)
zate] A sAsHA FgHEnk. AEE(230) flol A2 BEEH(182)¢] FAdET. A2 RS UH(182)2 AIH
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= Ao, ARGRAR E A el el MEE(230) ARVE EXEE A R AF FASE
(200)2 &= 22a& Fxsto] AWt FAsA A=Ak, o FAH(100)> FEH= At o] Axdr. A
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A shadE bR JEN(713)9F st AR AR (715) 02 PR, stadT A2 HEH(715)71 5}
AT A2 AZF(193)¢} 7he AZARo] dREI AZHE AS AT B TR = 24cst ddsie] A
B FARSREE. = 24a WA & 24te] =AIE SRS, S stad=e] mAZEA97) 5 AT SR st S
AEF(192)2 A28 AT gads J&3 ddre a5 A58 EFshs ddEsY] nFe §
Ak A o] T (integrated) FECIT}.

% 24eE AW, SadFHEAH dARE SadT VR AEF(T13), SadT AR HEF(715) R sa
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7t HER(713)E 34 b2 ko R Agstal, AR EHao] wA|7EA|

(197) & dZd=H, shihds HEF(192)9 JFo dZ2HE sgihds A= JE5(715)9F AZ ", ka4

A2 AER(715)9 F& sazs 7HE AEE(713)9] widE 1o 25 k. dA71gs FAke] 8 o3

A E71Y AIRF(195v) 9] stk FAE mAZR(197)ES 7hERAAF(190) ¢ fEE A2 VMR A
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AN(194) 9 Fejeo] Slvh. E M T AAF(TI7)LS F5o] sadTe] FRAZT(194) offz EEehs
A2 7tE AAF(194)E et = 24gel] A€ A= A= AER715)9] dad2 dAz Fad=s <

F(717)9] A2 7h2AAR(194") 9] ek AdHar, 249 B2 s H(192)9F dZ€. = 24h
o 48 adT Am JEF(715)E +34=7]9 AmR19%5v)el &) AdE sads AAN(717) 9] FA

Boh Adse] gk,

o

4
X

T 2418 Fxsd, sadFHER Q4R E FAFF AR AE5(714) 2 kAT AAR(TI) R 44
o sAdS JAAR(T17)0] %A S ZE v A olv =3ty FHal, 39 A2 7R AAF(194)E
AZ AR (193)3% A48 3AadTFe 7F2ddR(194) 9 A2 A el vk, 3adT AR HE5E(T71
HE A2 7tR AAR(194")9] FoE-ol oF 30 ~ 60Xk W 3 ghel Az AAA A AFste] FAAT
AEH(192) 9] ol AAdHT).

T 24j, E 24k ¥ & 2415 XMW, SAFFHER A4 E SadTF AR JE5(715) B saAHF A4
(71 o2 Fgdn. stAhd=s AR JE5(715)0 o3 sazs AZAF (71 saAT HEF(192)E A
A, = 24j9 & 24kol] TAlE stAAT AR AEF(715)F =A(notch) FAS 7HE ¢ vk = 24jel
ZAE MZ AER(715)= 253 =X (notch) (761)ES 7M™ =X (notch)e] Zoli= ¢F 2.0um ~ 5um H<
el 3 g = vk, & 24kl EAE AR AER(715)9 e B2% =X (notch)(761)ES 7AW B2
g A (notch)e] %ol 9F 2.0un ~ Sum W] & @A 5 Ak, = 241e] E=AIE spAHST AR &R

(715)= L el &(765)°] P50 om, o] &2 EolH(singular point)o= 288 4 Qr}.
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E5-(713a, 713b)9F A2 Bail= AP A& (T14b) 2 T3 €Tt
1 3= 7k AE55(713a) HHEMA L] =9l A543 S3d 5 9la, A2 ey 7t 1S
(713b) = ¥PEfEA2E e =e9l A= 9 ax A5 49 5 Adv. 2349 bR A4S (T13b)= 3Aad
= AFHF(192)9] steat AAEY. & 24m ~ = 2400 m=AE AL ST AR SR (T4a)= T G 27
o] A=F-(195v) 9] €% spek mrjelel] Sl A9 ES] Hol® 27 vAZHAER AdEHE T
d(bifurcate) &E 7MW, Al st2AS 7k2 HEHF(713a)e AAAA €k A2 a4 AR S5
(714b)= 7k2 Wdom Agd Al 9 A2 sads 7h2 AE5R2(713a, 713b)= Al Sais ARAE
(7T14a) 9} tiAl= sl Adetar, A2 stad=s 72 HEH(718b)= sad= H55(192)9] shdat A
o

% 24n0] =AE AL adTF AP AEE(Tlda) = 25
A= AP HER(7T14a) = 223 =X (notch)(763)
24poll =AE 784 vl v A7 E(197)0] dA" AE ¢
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T 24rE X3, gads414E54 ddF e AT vtR JAE5F(T13), Al 9 A2 gaHF
(714a, 714b), sxd=F A= FEE(715) 2 ad= JAR(T17) o2 Y. saxds dAF (712 A
<¥ x4eo](hanger AR(717)Y 7FR AZAF(194) 9 g dRE Al sfaHdT AR
&R (714a)9] <)) = (192)9] g ohio] AZAHI, 7t= AZHF(194')°] Efo] FES
2 BAaHT AR HER(715)9 AAR A2 3tAAE AR HER(714b) 9 33 AT R A&
(713)& B3l stads JEFF(192)9 &% laiel dAddn. sgAd=T 7t= HEF(713)S A2 shad=
AR A &B(714b)9F oF 3012 ~ 60 H el 3 Fholl ol AARIT

ox
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T 2455 F2EW, dANFHEE AdRE Al 2 A2 gadT AP JE5H(T14a, 714b) 2 sadT 94
(71 o®2 FARY. AT dAR(7T17)S T 3 719 AEF19%5v)dl e A H5e] A 7R
(19N e FADAT. Al 3aAT AP HAER(Tl4a) = B9 vAZIN97)EY dZHL 3adT HERE
(192)9] ot AAAA 49 A2 sazds AR JE57(714b)¢F JdAET. Al shad= AR HEE(T14
a)of A2 stads AP HAER(Tl4b) v Ao 2 AZAH, Al sfadT AP JEE(T14a)ol= &(765)°] X
= 5 k. FaAT AR HASE(TI)ES | 4 27159 AZR(195v) el el th o)},

= o24tE FEIW, sadFHSH dARE Al R A2 SRAFHEE AARS(771, 773)E Aed. Al g
2545 AR (TTDE Al AT hR AEF(718), Al S5 AR HEH(T14a) %Al s
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= A2 A& (715a) 0.2 FAEY. Al SAadT A2 JE5R (7150 AEs =l FAE s
Z2AAR-(190) ¢ Al AT AP A5 (T14a) S A2 Al FadT A2 FE5E(7152) & 2719 7HA]
E2 749 F . Al SadTF AP AER(T4a) = Sad T FAE mAK197)ES WEk giA =
A AAFE F otk Al SAAT AP AEE(714a) S Al FAAT AR HEE(7152)¢F 9F 30% ~ 60
= AW g ghel os AAFE $= vk Al EAaAdT bR HEN-(T13a)E Al AadT AR AEE-(714
a)¢t sk HEH(192)9] AR5 AAst. A2 gadTH1E" AAR(173)L A2 sgaAF 2 HEF
(713b), A2 skaz= AR HE5(714b) 2 A2 AHT A= JE5(715b) o2 FAHT. A2 gl A=
HER(715b)E Al FAATHEY AART AAHE wveln A3 o EZE sk wueld FAW saAT
o] ZhRdAAR(194)9 A2 FAAF AP HER(714b)S A4S, A2 aAT AR FERE(715h)E 2719
NAER FAE F vk, A2 SAAT AP HER(714b) S StAATo] Y v A7 (197) 59 Waka o
A2 FAFEHA AR 5= ok A2 3adT AR JEE(714b)2 A2 3adT A2 HE5-(715b)9 oF 30%
~ 60 WU & ol ofd AAES Atk A2 ST bR JEF(7183b)E A2 SAAF AR &R
(714b) 9} shaz= HEH(192)9] AH-E Adgrt. oleh o] FA4E hdF54EH dArE AR5
nEQ ¥ WAl Beks NS ¢ 9o,

B
AEAbse vinde fAsky] g tE AAldzA, =EQl ool F4E A1 vl gl 34

ox F

ol

- Y

8 A7)ge] AN EA R SFEAR] $A5 A4ol AR HHY 5 Avh. ol GG E 19a0]
EAE A19 Gl mAIZEAI(197) 5] @dE d9olar, HErdl F92 AT (197) 50l FAEHA &2
de m APRA(220)7) FHE G F Ak EF Lol 3 wEve) G Aolo] FA4H wjgetel
2} wege] mojel Gofo] FHE AATAES P} A FHY 5 Uk,

<Al 3>

ol3}, T 25 ~ & 27bE Iz}
NG FAF 2FA(300)E B
£ AAaA77] 9el, @elskasd
A(300)7F de=d AGuEAITE =

=]

of & wHel thE Al uhE AAZAE YA (300)7F FAE] AEE.

o] SAel met dlold FEH(500)5 Tdshs 7 1C(drive 10)E9] A

of Aol aste] AlelEMSe] wiX T ol o8] AHREAT £H

z9} 2RFFe) AdS oA AHTAEA ] FAFLE o

& FEHa, Az ad 13 =9A (30005 T3t

T g k] JNEA A el 15l 3o wiAee Aol
=

ES ZAA, volHTE =dA, JF577H(185), B sadTFo duEso] wixE Ao 26a ~ &= 260

rlr

HiX| o A Alo]EF =HA #jEl, dlo]
27a ~ X 27be ZZ & 259 EA]
dizolty, &= 27a9t &= 27bol E=AIE =
T 27bell =AlE A FAIG 2HA(300)9] @A

B

250014 AFHAE AT ES FUEE AAAGT. = 27a%)

g
2
ol
Ir

}‘H }.ﬂ

BEd 45 MEZ: FAor AL W = 250 EAE AUAEC] weh A GHESolt. )3,
=25 ~ = 27bd WS AwelA, S EAIR(100) 37 A BAIR(200)9] HFEAE = 3~ Ik dest B
sto] e 23 TAdstnE ofe] igh AAE Ay AgfEn. £Y k3~ & de B = 18 ~ = 21bs} w4
sto] w3t HEvh TaE Ay dwel deold Agdn. =3, dwe] HelE 93 9elsthst dwE 4w

olal, & 25 ~ & 27bS Fxdto] AATA|A 2HA(300)S FASHE SHE EAIFH(100) 7 AR EA]FH(200) 9]
MR Z=7F FAs AyEg. AES Z=HAE SF 7|FA10)Hd AL, EBSel ACEHAE(121n,
121n+1), 7t Ale]EA(123) & E4:9] Alo|E AFE(124h, 1241, 124c) 2 FAHC. HolEH= =44

= A
A JAEFA(165) 9o FAE L, deolyd(171), Al &2 "W=(173h), A2 &2 AF(1731), A3 &~ A
(173c), A1 = AF(175h), A2 =9l A=(1751), A3 =) AF(175¢) E A3 =9l HAFe 3

F(1770) 0.2 FAEY. gAASETE A2 REEH(182) fld FAHZ, Al 2 A2 F34A A=(191h, 1911),
A1 22 skAAS AHEFF(192h, 1921), AR AZAFE(193h, 1931), 7F2 AAF-E(194h, 1941), | B
=7|58-5(195h, 1951), "w|Al 7FAE(197h, 1971), A1 % 2 3qA2HAF M2 HEH(715h, 7151) 2 7b A&
% Gl (outgasing hole cover)(187)o. 2 A},

Al F8kad=5(191h) 2 A2 Fe2Ad5(191D)2 ntl |4 Alo]EA(121n+1)o] AA% 2 EWRA A E(Qh25,
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Q125) B3] do]EA(171)23E dolgHdS Ql7pwt=tl. A1 32 45(191h)S = 23bol] =AH 34
= AE&A AAF(715h) 9] el o8] Al AT HAFH(192)EFEH stk Ee Ax AYS o9 et
A2 Faad=(1911)2 A2 ads AEE(1921) e 45, ZgAelEM(123) Wakoz AlAgsh= njd =
= Ao 9F g4 e Ax ALS T wer. A2 %‘—5}/\7&%(1911)4 A2 E} %j %j (1 21 )% a4
3 Hj e Al EAM(123)S thAlE Y A =
(191h) 9 A2 F3Ad=5(1911)9] 4% 7244 :
Falad=(1911) 9 & 7FREAAR (19D = dS 71101Eﬁ(123)ﬂ+ ZH3h, A1 2 A2 H#“%E%HX 2HE
(Qh25, QI25)& FAdste AlClEXF(124h, 1241)2 dlolg4(171) WFo 2 st A3 =#< A= &%
F(1770)¢F TS, Al FAHF(1910) 3 A2 F3pad=5(1911) AR ARk, o] A5 49 v
AZFAE (1970, 1971) 3 PIAIERE (1990, 1991) 1 AN s ek Al A" F(191h)
A7 (197h) £ AIEE(1990) 59 FE52 Z427F oF Sun ~ 6um WIS @Y 5 AL, =3 747 FEL
oF Sumoll A oF 6um7FA] HAxpA oz M S

A ]:LZH:L HA7FA (197) 5 Ev= w4l £31(199) 59 e 4ol

= oF Y F Aok wAZER(197) E= Wl £31(199) 9 5 Wake +34 7] W] diE) o +40% o
F A, AT AEE F £75d F Ak A2 FEHAHF(1911) o A" wAZER(197)E JJr n] Al &2
(19 E9 HE2 27 ¢F Sum ~ 7um ”*«]lH«] #d 4 9ok, 2 i e] oE dAalde uhel n A& (1991) 5
o] FEL dAstar, wAZFA(1971) 5 HELS W] =AE sy wego s oF sumdlA oF 7um77}x1 Zep s
oz AF F k. olgt @y, MAER(191)E FEo] sw wow HAxHoz AA F vt A A
HAZFA(197) 5 B vA] £31(199) 59 LOZJ_Oh oF 10umd = Atk MAZFA(197)E E= vA &3
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(199251 % b v ) el ol 2 515 A7 ZEE o +1559 4 v

£ 27ash 2 27b FAEEW ARIAB00)9] G ARA20)05 A5 Aol Fgso] gl

OJEXM(123) 3 AClEA(121)S Tt Bl upgA el A AFEA(220)9] ¢ 2 shAh HAFel Oﬂjﬁ&

Al EA(123)9] ¢k &3 AR dX&ta, B £ & AT e AEA(121)9] g £ gA=Z

A gtt, olef o] FAH sfhTRE 2 oW EAd et & 33 & 180 TAlE sATEe 9 i

o Aol AlEA(121)d Hays wFor FAHG. =, 3 I FAHFES FHRIL UdE AE
2 z g}
4

14
o
9,

X

oy
o
o,

Iz rlo JU mo x

A3, delg 7S @k, webq ol 3 2t AHEARAE wrh A dolH sl
ICdrive 10) A%, A8 59 Qwde) AGEAGAS TG HolE eholn IC(drive 10) A5e] oF 1/3
Arz 528 5 Atk webs Bude] we APuAAY] Azt FaE 5 Adn, BAELS GaE

ar o o O
t}.
o o] o2 Ao upgl 7]E sl gAE ZEANEY] MIAEEC] dolHA(171)9 WEke g ke F
ZIMoz JAE £ k. F, BNz PR 3 aFe AIAEEo] dolHXA(171)e] Waoz whE dALHx
o2 wixd 4 Q. ole} &, & 324 ZAIE VE AT go] AR tE 4450 wiXE & Y. &
320 Z=AE 7]E stawe] xR $EET
NAFA T ZHA Q] BREE
olal, Hed W oR AxH FEAF(100, 200)5S o]&dte] thekgt W ow AlxE AAFTAT ZHA| (30
0)7P FAMe] A Ek. & 6a, &= 6b, & 6c= 44 & 1 WX & 5a ¥ = 5bell whEl AlxE S mAIwT 3

FOEAIF(100, 200)S o]-83Fo] SVA EX=(Super Vertical Alignment Mode), SC-VA XX=(Surface-Controlled
Alignment Mode) % #3% UV-VA E=(Polarized Ultra-Violet Vertical-Alignment Mode)ol ule} A T AT
HA(300)E Azt WHS A3y e M3 5% oty 7t REEolA 3hat wjaFeh(291) 3 43t wjek
2(292) 0] FAAAL dAR 2ot wepA AW FES F3r] f8te] olstell A= sk wiEkeh(291)9] FA
A o] A8 A Ht.

=

RN

10

SVA Z = (Super Vertical Alignment Mode)

WA T a8 FFsle] SVA B=9o] AAFAT ZHA|(300)7) AZEHE @o] AAs] A-ecr. A& dAE
(8110, S120)ellA] = 1WA = ba ¥ 5bE #Fdle] A&ed WHoZ sAAT(191)S 2= s A F(100)
TE AF(270)& zZte AR FTAT(200)0] 7## Azdct. 24309 FF5AF(270)90 F =g &3

(MEAD] WA EE B rAd 53} 2 wEew L¥HT. F g Bdo] o ®AT(100) 2 AR ¥



[0239]
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[0244]

AlE(200) 0] HIF-g ol FAEa, FEHes ogdel mxd o Qlvk. st FAIE(100)9] fjHFq2 1

olE] AS 7F 2 Bl FAHHA F2 dola, UFFIL Holy dgs A7t w2 sase] 44

H o geelrh. AN FEAIE(200)0] e1FdAI} fFFe 2zt e BAIE(100) 3 A EAE(200) 0] FHEHE
o}

[}

b
AR AL ARGl GG oo
= E
= -

A4 49
As o 3}
= a9
g o] AAlejel whet = g B4 SHo] AgE FEA, dE W HEA (photo- Sensmzer) R

= ?l 78| (photo-sensitizer)= S154 TAE Fxste] FEx= TAHANA oF
300nm ~ °F 400nm g A HE FFe7] Wi, F mFE EEY s, dF W f71EY ddwe] ¢
AlE = el 98] &EA etk Al (photo-sensitizer)E  2-Slo|=EAIEY 2H-WIRE o) (2-
Hydroxyphenyl 2H-benzotriazole) F=AL 4 UYt}. WlZzETolE F A (2-Hydroxyphenyl 2H-benzotriazole
derivative)E&  FAsHeE Wzl 9 SP =2 A (Hydroxy) 719+ 2 24&(ortho) YAoA HEET o=
(Benzotriazole)7]¢] HAa(N) 9aEo] F42A%S ab= Aol os) ©F 300 ~ °F 400 nm 7] 242 47
BT, 2-sto| =2 A Y 2H- @Z\_Eﬂo} &= A (2-Hydroxyphenyl 2H-benzotriazole derivative)& (2,4-
[di(2H-benzotriazol-2-yl)]-1,3-dihydroxybenzene), (2,4-[di(2H-benzotriazol-2-y1)]-1,3,5-
trihydroxybenzene), i (2,4-[di(2H-benzotriazol-2-yl)]-1,3,5-trihydroxybenzene)d 4 t}. 2-slo]=
EAHY 2H-WZEgolE FEA(2-Hydroxyphenyl 2H-benzotriazole derivative)?] Gx2]2 of#le] %2
PS-BL 734 ~ PS-B7 9] oj:= bl 5= 9lrt.

R
1o =
Stk F oulg el x3E 7

ol
-
N

Tz PS-Bl T2 PS-B2

H-0
-0
2N L

H Rl v

o
0N
T-%2] PS-B3 T34 PS-B4
Ha~
Ho v M
o o N
oo Sn’ O-H
L 7Y ©
Hp  O-H !
0,
TF22] PS-B5 224 PS-B6
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[0250]
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SES351 10-1902984

(N H |
N-N O N-N O
N Nx
LY el
N= N
O-H O-H

T+Z4] PS-B7

N

\ N H
N-N O
,N\
oL
H N=
N—N O-H
/ \
_N

w3l 7+4A (photo-sensitizer):= o}w|%=7] 1% (amino functional group)< 2zt:= ofge] %24 PS-Al F=
PS-A2E 7Fd 4 dtt. 7ZFAl(photo-sensitizer)”} oW I (amino group)S 7FHOZH

+S & F d¥ A (side chain)7F FAE7] wjiFel, ofvx= Z1H(amino group)s ZE= 73
sensitizer)E A|EAFe)e] 737 (photo-sensitizer)7} zZte @ES AT 4= k. AEAHe e 73
(photo-sensitizer)= & WigF E2 9o FAFo] WA 4 d Fo 7t=g 28T = 3, F HF =2
9] FE(Coating) A4 (Uniformity)S WA & 4 r}.

T34 PS-A1 T2 PS-A2

H-O  NH,
-0 Rb5

N 7[:]; N R4
X N
N
N'jij R2 R3
N= H2N NH2
HN  O-H R

o714, X& H, 0 =& no] 1 ~ 1091 AFE 2h= (CH2)nY 5= vk, T3, RISRSE 4 5 42719 5= 4

o}

2 o] AAde] wEl FEAE T3 F o EFL ol FF4] PI-ALS /M 4 glow, ol 7o)
Ax"E 4 Aok, WA, 202(mol)e] TCAAH(2,3,5-tricarboxycyclopentyl acetic dian- hydride), 12%-(mol)2]
w2} djo}wl (p-phenyldiamine), 2%(mol)9] Fd~®|2 tjo}ul(Cholesteric diamine) % 2%(mol)¢ 2-3}o]
cEXWMZEZo}E t]olwl(2-Hydroxybenzotriazole diamine, T-32] PS-A1)¢] ZJE& ALE7) 2 ok A
£~ 100TCol A oF 48A17F =<k DMAc(N, N-Dimethyl acetamide) &uje} Z3FHt). o]} o] Z3E (stirred)
FTHAAAAEL oF 95% o] e ¢&=E 717l o¥-&(Ethanol) ¥ &%= o] HAwE Fg]olw 4k (Polyamic acid)o] &
oAZITE. o]%F, ¢k 4 ~ 10FFH(wt) % Eolul4k(Polyamic acid), ¢F 0.1 ~ 40 (wt) %] E43hA 2 oF
80 ~ 955 H(wt) %2 &ml7l £ o] olgle] F22 PI-AlS e F wig Eo] AzxE 4 . dAA=

of| ZA] (Epoxy) AlA 2] AEAY 4 i, Evje= HEZE(Butyl Lacton), NMP(NVinylpyrro-lidone) % F-€Al
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[0254]
[0255]

[0256]

[0257]

SES351 10-1902984

FE2Butyl Cellulose)7t Zt2b oF 4: of 30 of3 Hl&= 294 Ad 5 3.

T2 PI-Al

T B FEHE T4, d8 EW B B 92 A3d F 5 ugE(33)eE " 2 wge g A
Ao wel F wek 4 VA(vertical alignment) == XX TN(twisted nematic) BE= 5o dulx o=z A}
S5 E4Y F dvhe AL o] ok B AAS 71X Aol Al LolstAl olslE Ho|t}.

GA(S 110, S 120050 AP F oS GA(SI40) M= AR FTAIF(200)9] HgFe(292) 3} & TA|S
(100)9] FuigFut(34, 33)E Abeldl AAEABHED FASJA(MEADE 2te AGF(3)o] Fd=H, a5
A EAIR(100, 200)2 DEA(EAD &) dEgEo2A OAES FE "ok, s EAIT(100) T A
EAIFH(200) Atolell = ARFTEAY VR (M EAD ] EAE & vt DEAlE E€4%, HEA B e
AUV el o8] Astert. FAsAE AT () diste] °F 1.0 wt% olstolw, Xt} npgrAletAl= <F 0.5
wt% o]3fo] T},

ol Aol wet AA
ring) 02 A" dEAE e
20wt & 9, BTt v siAlE ¢
v s AE ok swtbd & Qi, LC-C TEAE

= AALAES B B 54wt 370e] WAlY (benzen
%%%01 FoAdnk. ole] EFEE FASE LA dEAE F 19 wih ~ oF
= F AL, LC-B Eabe oF 2wth  ~ oF swt%d 4 dar, Mt
oF lwth ~ °F owt%d = Qdar, B} uighAsAE oF 3wthd

]

T AL, LC-D WA= oF 19wth ~ oF 20wt%d = 9laL, By whgkA Al o 24wthd ¢ glar, LC-E waAt

= oF 23wth ~ oF 33wt%Y 4 Y3, Hru} ulEAsAE ok 28wthd § Y, LC-F ©HEXE ok oyth ~ oF

1wt%Y 4= A3, B} vl sAE oF swtad = 2 LC-G @& X}_ oF Swt% ~ ¢F 11wt%Y 4 Y3, HT}h
R R'

vt A E A E oF Swt%d 4 ATk, LC-A TdEALe] FRA L Eale] FRAL

R<C>—@>R‘
o, LC-C WA FaAe ola1, LC-D WA T
R

RF
. O O R'
= LC-E SR ) F2AL
" FoOF
R
R R Rl
olaL, LC-F wHzate] Fx24e o).
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[0258]

[0259]

[0260]

[0261]

[0262]
[0263]

[0264]

[0265]

SES35 10-1902984

F
R R
LC-G &2Ake] 242 olty. o17]M, R B R'= &A7] e A7) o
T Atk o] EFES A HAEE oF 80 ~ oF 110 mPs*s, FHEL 9F 0.088 ~ <F 0.1080, FHE&ES °F -2.5
~ OF 3.7 B AT Aol 2= (Tni)w= AM OF 0% ~ oF 90% o & Slvh. o) £ EFER FAH
NALAES o] A S EoelA] 7] witel AR H9He s, mEpd A EAEo] =
g HegomA B AT dad = dn. o] ERER 7Y AAEAES FEss SCVA 2
=9} W3 UV-VA R=o] Hed 5 glg

2 ago] & Ao wE FAsAE w4 WA (Reactive Mesogen; RMDY 4~ Sith. 'w =2 (mesogen)’
2} g Jdo] wZA7] (mesogen group) & EFsh= F7FuA AR e A2 FEIAAE 9
b, A WA RDE, 5 Eo, oladwolE, HEAH O E, oZFA, A, Bd-d
2 F ToR o]Fo] A F glow Au wjk YPAol| el dew v wlAZRDOl E3HE
ZAMRDL By, viyys, HEd TE gagy L3R ]
NSl o 28" 4 A}, AFS( 7
2% oltt. BUMAAE FoF AL (UV)E Fste] 2

H

e
N
2
e
i
ri
2
)
>
2 e
yo U IF ﬁ%
4
%0
)
B o
r

e

S oo
o = g
:(,)1:1
12
o o~
(e}
=
ofN
ot
N
4

O{N;ﬁoﬁ,—nyo
=
Y

o
Jur)
olo
o
e
)
>
~y
=
ol
=
>
)
rr
12
w
o
o
=
5
4
S
o
(=]
=
5
1o
i
o
o
o
N
o
rlr
2
f
ified

e

o] 3},
ZN-7160 =e+&o] 7hAlE . ZSM-7160
Z 24 A (di-cyclohexyl group) WEAFSL Alo|E=dld Z2IUolEl= EH A (cyclohexyl-fluorinated
terphenyl group) WEA T Z2IMVolEl= HHY I (Fluorinated terphenyl group) WA
Z3rglrh, ZSM-7160 EF = SAE AT v WEzARD S EFEolx, v dEZARDS Z2E
BGEAES] AA Sl diEl oF 0.1 FFWwt)% ~ 1 SZFWwt)%, Hok vtEAstAl ¢ 0.2 FZFWwt)% ~ 0.5 &
Fwt)r= E33d ¢ Ut T2E YIS oF 20 FFWOE ~ 30 THFWHIY T <l TrolAle] 2R E A A

S, ok 0 FFEWHD ~ 10 FHWOEYE T 1 AtelZE A A d A (Cyclohexyl-
phenylene group) ©&x}, <F Z(wt)% ~ 10 T (wt)pY Q1 thojatolE2 A HId A A (Di-cyclohexyl-
phenylene group) W=}, °F 20 S (wt)% ~ 30 FF(wt)%Y ol Afo]ZF R tlo]Z 2 YolE|= tholHd
A A (Cyclohexyl-phenylene-difluorinated phenylene group) THEAF, F 20 T (wt)% ~ 30 TH(wt)9d <+ <
Alo|E 2ol -oe-tlo] Z Ze|d|o]E]|= | d @A (cyclohexyl-ethyl-difluorinated phenylene group) &=},
°F 5 FTHFWOE ~ 10 FFWHSYE F Q1 tholrto]Z A tho]ZEevlolE]=  #HJdA:A (Dicyclohexyl-
difluorinated phenylene group) THEAF E °F 0 FZF(wt)% ~ 10 THW)PYE F A AfelZ284 ZZ 9]
El=  El#Hd A (cyclohexyl-fluorinated terphenyl group) W&zl TE Z2UolEl= Hid IF
(Fluorinated terphenyl group) WtAlE X3 F ot E2E AAHRAE FA435 = d2AEY TZFWt)ree

27y g AL E2E AgEAd ot FE(wt)eolth. EAE AFEAY] FHELS 9F 0.08 ~ 0.139 F

avje) the AAdel weh W WEARDI ogRAEol
EHRS FAHE T2E ARRR

(di-cyclohexyl group)

JO
o -
ol

=

T
o=
T

A
ol rto]Z 2 A Al (di-cyclohexyl group) YHEAFY] &&= F224 LC-AleZ = 4 ).

F22) LC-A1

Aol 2 #Hd A A (Cyclohexyl-phenylene group) THtzbe] sleq-z&= %4 LC-A20.2 RdE & .

J-Z&2] LC-A2
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[0266]

[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

SES35 10-1902984

tho]Ate] Z 232 #d WA (Di-cyclohexyl-phenylene group) ThHEAFe] shshtzi= F224 LC-A302 fHd"

o)
pos

J-%2] LC-A3

Hmﬂl
Aol E 23 A tho]ZZ g v|olg]= tho]dd A A (Cyclohexyl-phenylene—difluorinated phenylene group) WHEx}b

o spehrze P24 LC-MOR xdE v
TE4 LC-M

Aol ZF 2 e A -o|d-t}o]ZZ g d|olE|= Hd#: A (cyclohexyl-ethyl-difluorinated phenylene group) WE%}¢]
Pt xe &2 LC-ABe®E ¥ & 9al, I2E AHEAY] FHE& oAy IHAPAEE 24 Frt.

J-%&2] LC-A5

olE]= #Hdd A (Dicyclohexyl-difluorinated phenylene group) wWi=}e] 3}sh
T JA, T2E AARAY & o IHALE - .

thol At #2814 tholZx Y
TR TZRY A6 1ddE

J-%2] LC-A6

1 Rz

Aol ZFE2Aa Z 2y olE Eﬁﬂ‘é?ﬂ](cyclohexyl—fluorinated terphenyl group)©H&EAFe}l =2 g]u|o] ]C 2k
d 1% (Fluorinated terphenyl group) WX} s}shtzs 717} Fx22] LC-A7-1 2 LC-A7T-28.2 189
N, TAE AQERO] F1& o|WAHE Z:X‘:-iOH =T},

T34 LC-A7-1 FZ2 LC-A7-2

A7IA, R¥ R'E 47 110719 &#2(C0) H9AE 7HA= €Z(alkyl)”], -0-, -CH=CH-, -CO-, -0CO- E&
-C00-d = Ut}.

HESAl W ZARM) S +%2] RM-Ale R FdHE= Z2EJoJel= mloldld tholwlelad g o]E (Fluorinated
biphenyl dimethacrylate) ©H&xd 4= 91ar, o] WA= AEEFHIT 4,175,8269 7fAIE o] ).



[0283]

[0284]
[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

SES35 10-1902984

24 RM-AL

S2E AR 9 WZARDe EFER FAAE ZSM-7160 £3}E2 vESA dE=A(RDY AA FFHl
sl ok 0 ~ 1.05F (%)Y FMNAS =3 & k. o)eh e 7M-7160 EFES F Y RM-9A EFET}
TS EAS Z] wlEdd R-9A EFEC] Aml oYt 4 i, AiAbl 9% R-9AE E3HE 714
Aes AT 4 Ut

olsh, & wge

o
)

2 AAoe wgt whgA WE=ARD I AFEAEC] E3E e RE-H £3HE, S DS-
09-9301 Zg=o] 7HAl®th. DS-09-9301 EFES T8k TAE HAEA = & e 54 ueh wholad
Al(Bipheny! group) ©&EAFe} #A= XA (Quinone derivative)E E&3ITh, DS-09-9301 EFES 2t AAF
A= we SgdEr EAS 718 4 9l DS-09-9301 £FEL TAE AHE} w4 wZ=ARM) e &
FEola, WA WEARD S TAE AGEAESY AA FZFol disl] <F 0.1 TFHWwt)e ~ ¢F 1 SFwt)b, X
o A A ok 0.2 FH(wt)h ~ F 0.4 THWHSE ETE £ Ak, TAE AARAE oF 10 FH(wt)b ~
20 T w9 5 <1 vle]#d Al (Biphenyl group) THEAF, °F 0 ST (wt)% ~ 2F 10 TF(Ww)ed & A& Alel
=28 #ddA (Cyclohexyl-phenylene group) THEAF, oF 5 T (wt)% ~ &F 10 TH(wt)ed 4 A= TholA}

olZ2=2dd FHdA:A(Di-cyclohexyl-phenylene group) THEAF, °F 15 T (wt)% ~ °F 30 TH(wt)9d & U+
Aol Ra A tlo]ZEY|olE]=  tho]#Hd @ A (Cyclohexyl-phenylene-difluorinated phenylene  group)
FE2E oF 15 SF(wt)% ~ 30 THWHPY & A= FAx= FEA(Quinone derivative), oF 0 TF(wt)% ~ & 5
FTHWHPE F QA tolrelE R tolEzUlolEl= FHd#MAI(Dicyclohexyl-difluorinated phenylene
group) THEAF H ok 0 FFH(wt)b ~ ¢F 10 FF W)Y F AT AlelE2 - e-tlo]Z 2 volHE Fdd
Al(cyclohexyl-ethyl-difluorinated phenylene group) ©&AE X338 4= v}, T2E IdHEAE A=
RS FHWHYE 47 SulE AR S2E HFEA] digh FF(wt)%oltt. TAE AAHEAS] =4 &
S 25 0.08 ~ 9 0.13Y & Ut}

vlo]#H d Al (Biphenyl group) ©tAbe] et %2 LC-B1-1 & %2 LC-Bl-222 3dE 4 i,

9718 £gaan 7] R nEdEk 548 2

S

I

T34 LC-B1-1 T4 LC-B1-2

FA= F=A(Quinone derivative)?] s}eh4ZE F22] LC-B7-1 E=7F4 LC-B7-20.2 ¥dE & 1, o~
E HHGEze] Fd& oY IHAEE - o Ee F24 LCB7-1 BeTR2 LC-B7-29 i AR=
F2 T4 (polarity) & 2H7] wjie] T2E NG SEdEEes uS AL 5 9l

T2 LC-B7-1 %2 LC-B7-2

OO

o7]4, R, R' =& OR' 247 110709 ©4(0) UAE 7IAE= ¢4 (alkyl)”7], -0-, -CH=CH-, -CO-, -0CO- =

= -000-9 4§ 9},

Ato)Z 282 #d A A (Cyclohexyl-phenylene group) THEx}e] 3}tz E= Aed F22] LC-A T 9
=z

o)
h =4
olafo]ZF 2 A HdAA (Di-cyclohexyl-phenylene group) ©EAe] &dt7xE Aoy T4 LC-A3

iy
4

¢

e
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[0295]

[0296]

[0297]
[0298]

[0299]
[0300]

[0301]

[0302]

[0303]
[0304]

SES35 10-1902984

dtt., Alo]E2d A trolZZgu|olg]= tho]Hd @l A (Cyclohexyl-phenylene-difluorinated phenylene group)
At st RE ded T2 LAY vk tolrtelZR A tholERvlolEE Hd A
(Dicyclohexyl-difluorinated phenylene group) ¥HEAle] 3}ehtxz+= HAEd 22 LC-A6Y & AT, Alol&
22— e-tfo|ZZ g y|lo|g = #Hdd A (cyclohexyl-ethyl-difluorinated phenylene group) THEAFe] &&-
22 474 ded 722 LAY & vk wheAd mEA(RDS deEd 724 RFALY F AT S2E 9
Babah ube A WERARD S EFER FAE DS-09-9301 EFES vk wzARD L AA FFel s o 0
~ 1.0FF W] FMAAE £33 4 k. o]gk &S DS-09-9301 EFES zh= AAHBAIGAE wE SHE

[e)
= 542 74 4 Aok

o] o Aaldel meh A5E R EFES e 5B AR Bk 0T ATE e ¢
AA S atel ofe 724 LC-09S b diaks TS o Su. Ba o]TATE e GAEA St Abe
A= wiaol7] wite] ol& EFI R-AH i AR 54% 23, ols I AHEAGAE w
B SHEE 5A4S M F gl @ o]FARL 2t WA gEAE Z2E GgEAe] RS )
A7) 98] Wi ol AFE e obgfe) &4 LC-08-1 Ee 724 LC-08-2 dEAY F vk @4 oF
A zte A dRAs SulE AYF A EAE AHRA el gl oF 1~ 60 FF(%) 2 R-AY 7
ol 3= 5 ol

22 LC-(8-2

o714, A, B @ C&= Z+zF WAl 18] (benzene ring) T Mo]ZFZ 28 A 18] (cyclohexane ring) 7+%Y F

rlr
5
rlr
ot
o,
T,
[
o,
o
i3
o
tio

Zheth A, B 9 Col 77}

o

CxshY F Aolw s}

& TASE gHY F29AEF, O 5o 34 Q4% A%d & vk

TFEA LC-00% 2% BRAE REY EFBAA ADA SR WY MEARDT AFeE AS Yx
stk WAYA WRAE TYSE o1FAF Rl AT (x bond)7h WA WEARDE wEtolabeelE 7]
o
%

(methacrylate radical)e} Zgste] w4 olt}h. old] ulz} MAFTA A= ub
=4 H=ARD Y A st e Y B 4 o, #2224 L0992 Zte d4E&As = EuE AYs
AA 2B QgL atel disf o 5 F3(%) olek= RM-< :

724 LC-C9

A71A, 71 ~ 745 247z AAl a1g8](benzene ring) T+ Ao FZ3AF a1 (cyclohexane ring) 1724 4 UL,
B v A 71 ~ 745 4719 WAl 32](benzene ring)¥ = Ak R € R'E ZHzE 1~10719] BA(C) LA
= 7IAE <Z(alkyl)”], -0-, -CH=CH-, -CO-, -0C0-, -C00-, F == Cl1¥ 4 v}, m3h 71 ~ 749 I

Sa QAL F, € 59 FY 94z 988 & ok
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[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

SE54 10-1902984

Llace Uﬂ&?ﬂ(RM)L LS AT A TAE AFEAS e F 0.05 FHWwt)% ~ 1 F=F(wt)%, Ho}h v}
FASA oF 0.2 FFWO% ~ 0.4 FTFWE T2E AFEAe £9dE F Advk. weA wEARDS s
e el 224 ¢ Ak oleh 22 dANEA GEAke ofd) 724 LEC9E Zte R e $E
EE Boh B2 °F 90 mPa - s ~ 108 mPa - s9f AR SAS YESIGh B o] EFEs I 4R
AAE T e Brk S oF 25 ppm ~ 35 ppme] W7 WA wlEZI(RD S 7HAAL, o 3 o8k 4
SHEE 7K Al

o]}, S140 TAA A= FAHE] A AWE . S110 @A 2 S120 @AY =¥ H F wjd B2HS
S140EHAIe A} 2k 80T~ °F 110°Col A ¢F 100% ~ ¢F 140% Z<F, ®r} utgAetAlE ok 95Tl A °F 120%

12 7HhEg. 12 7FE B F ol BEY gule Vg3, olw=stE 4437 wjgde] whiEAE s
sl 72 Wgem JdHuo] F v 3

12 7k F fE B2 9F 200C ~ oF 240TC oA F 1000% ~ oF 1400% “s<oF, Bt} wpbAsiAE oF 220
CollA oF 1200% &<t 22F 7k, 22F 7hdeet 5= vl Se] Asteof 5 wiguto] Fg<r.

<5 (DIW, Delonized Water)ell <&l 1A%
wjskte. AxHEY, A% & AAZ=L F}

=
=
o AT ded O”X%X}%j ﬁ%-‘d FAsA R 7 &
o =

stz & AAHFEAE] HAY D IS FFATI7] Y S 2 AR EAES oF 100T ~ oF 120 AW
Qtol Al oF 60 ~ <F 80+ &< oJd ™ (annealing) 2 4 UTH

b2 @A(S150) ol A= H2F Foll, Fol| ol&] Aste FAsAl= B8t (35) 0] "k, F4e5(35)F 5 gk
1H(33)2 F¢ Wi EFEh(291)S A s,

TA s S152 ©AlGA, A3tE s FAHBE(35)0] A EY] ol AHZ(3) FAH A F
A o FAAS(19D) 2 FH FAIF(200)9] FFd=(270)0 St

FIZ(

)
(e}
~~
=)
-
)
o
=
()
o
-
-
@]
=
=4
N
2
o
=
[o
ol
ol
-

91h, 191DEL 7g Z2A"E Al ALV S
TEAT (270)01] HA XJ%.L e oF OBE(0V) Hto]l FaEY. 'TA1I'S] & oF 1%~300%,

wop upEA s AlE oF 1002 olth. Al FHVD)S oF 5V~20ve]ar, ®rh FAlH o2& oF 7V-15V ot},
7]

o|3f, 'TAL' T HAAHZT (3o AAHHE Aol o) wjdd AAHTA(3D) 2 de] A3 AHHET, 'TAL
717k8 AR A7]A&(fringe electric field) Wdo g MNARIAES wjdsl= 7|ztolt). H3ixr H=+
191D E Fvd A4y F5d5270)d F5" [k Abole] ztelefl 93] HAHZ(3) W7ol WAL,
A o3 #2E o|WAS e AAHEAEC] wgdn. = 3o ZEAIE wAl ZFX(197h, 1971)EY HA &
(199h 19D EY mAY 3ad=FE 2 A2 48 (193h, 1931)9 7= AZAK(194h, 1941)9] 2AE 3kx
5ol A71AS Hgstr] wimddl HAGF(3)el ZAA A7 (fringe electric field)e] FAEY. =X A
%(frmge electric field) W&o NA BEX(31)E9 HAFEL uA 714 (197) EAEEY SRR V)&
AXH L g}, the, o] sk vl ZFX(197) 9] BAEE(197h, 1971l 93] dAE 23X M7 (fringe
electric field) &9 3 A& Wako] A= ol wAl 7EA5((197h, 1971) Atelo] ZHAN), = HAl &
EE(199h, 1991)2 Z(W)o] F7] wiEol AA EAGEDEC] 9 v WF Udo g 7|goixya g},
a8y 3A2AF(191) 9 A= AAR(193h, 1931) 2 72 AZAR(194h, 1941) RAYE] 3% ia@x] = 7] 2
MA717F vlA 7FAE(197h, 1971) BAEY ZaX] A7 A7) Bk 37] wEe] AHEZ(31)ELS AT 1A

¢
N

7HAE(197h, 1971) 9] Zo] Wkl BaAsHA 71&o] . & AFZAGDES dHHom & 41“411 7179
WA g, S owAl ZEAE197h, 1971)9] Ae] wWake] ﬂ]oﬁ FgatA 71&o] Aok, FPg v A 7k (197) 5]
S 999 A BAGDEE T WFeR AAFE ool U9 Lricls 4%, = 39 Al w3k
E= A2 F3paclM wAl ZAE97) 0] ) WEFER AFHER FAHS(191) —:LiM A EACHES

N o R AAAA Ha, ZAZbe] B8k (191h, 191DE 4719 TS zheth @ Sta(PX)dlA Be 5o
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[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

on
J

361 10-1902984

o]F AMAFFAF ZHA(300)0] Fo] ZALEE DI 7|17 ok vy AAW =33 Aol FFEHIL, o]Ad 9
3 AARAES0] ekAdd A2 widEa o] 7|75t A =FF Aol JIFAT, =F AL 'TAL' 713He] A
1 AV 28 4 k. "ID1' 717 oF 50% ~ 150%, Rr} kAl AE oF 90% olth

g2 AAdgzA glaAT(191)0] AR A i oF VS T, FEAL(270)0] Y] AAR Al AY

é

(Multi-Step) AtS AAGFTAT ZHA(300)0] FFste= ol
Ué oA AFZ(3)el AR A7l s AFEABDY FAY
witell FES 5] 918 Akt

'"TA2" 713 EQ AlelEA (12D 3 vlolH (17Dl wle] 2| A2 (AL, V )01 TweEHE Fua A=

(191h, 1911)E°] A2 Hsto] TFH. 2gla FEAZ(270)0] HAAL & ¢ 0BE(0V) Aste] &FH ).
A2 AFE 'TA2' 717Fe] AH<tolw, A AL mAHAM(V2)ER FAAHET. A2 AL Ei}i A=(191h, 1911)E
of w2 FFHE™, oF 0.1 ~ 120 s2=(Hz)9 FI5E Zerh. A-dY2 H1X A =28 ove § . 2

AG(V2)E AR EAIGA O] AU 5 WY Bop w2 Fo| wighAsh, nA(V2)S ¢F 5V ~ 60VolaL, Kt}
TAHOZE oF 30V ~ 50V 4= Qltd. 'TA2' 71Zke ¢F 1% ~ 300%, Rt} ulgz e A oF 60%o)t). 'TA2
717 B AHYE = ndg(V2)o] FAEE AR o 1xo|th, Hdew wvhep o] FskA d=(191h, 1911)
o THE AYH FSAF@2T0) FuE At Abole] WA wjitel] HAAZ(3)ol HA7Fe] FARTE. A

|

(3l "7l FAHA A4 FAGEHES YA 7}X1%(197h 1971)¢] Zo] kel Hask WFo = 7]&o
AL, A7) FAEA oW AA FABLES A e B S EAF(100, 20000 A1 WEFo 2
gttt BskA AS(191h, 191D)E0] AAYH 2HdG(V2)S WHE Tt AL AAHZ(3)e] AH 223
Dell 7taiAl= A7 (ON)JJr 3 (OFF) 2 é%%o}ﬂ e, Z7]o] FHoR wjFgEo] = A A
(Bl Eo] dste AAF Wgo = dsiA d4dE F 2

o] 'TB2' 7|7t Bt AASHE nAF(V2) o R HAA O R (gradually) T7ehE HSto]l FwEaL, o3l ¢
g HAFEAEo] =} & 9F 1% ~ 9F 100%, Hu} upgA A= oF 30 4 F 3

oh. B2 ZIRE EQE A RAGDIE A g el SadF9De] mA A9 Ee] Aol ¥
Be wow Aztel Aol ue Ao B Wl AFH(3)0 FEF A7%0] UL W wAle
© oo BAGDE RS o] WAL,

o
° }->

o1F T2 ARkl g BAGDZ SRATFAID VAl 9D do] el B WFOE AAR
% o wldo] QgshEILE, 02’ 17e oF 1% - 600%olw, Wb ulekdel A oF 40%olT, TC2!
ok Aol FHEE FE A

o]F MAFAF ZHA(300)°] Fo] FAMEE D2’ 7| wlg AR w3 Aol FFHaL, o|Ad o) A
AEAEC] ehde AHE wjdEa o Zzkset #A . °
200z0]m, R} v siAlE oF 150%0lth. w3 S-S A2 MeH(V2)o HF A LT
AeEe oF 5V ~ 60Velar, K} upgA e A= oF 30V ~ 50Velth. & Lol &k AA

oF 3.6 A5, w=F Xd_ b2 oF 20V ~ 40V = lar, AFS(3)Y FAC oF 3.2mE A, = AR(V3)
ok 10V ~ 30V 4= ).

o

o

W o] thE Ao ZA Balk HAF(191h, 191D HA A EE oF V7 FEFEHI, FEHT(270)0]
A7 A2 AV, V2)o] FFE F 9

_Y‘irkﬂ
ne

Z(3)ol w7 AFE A7) BA B, 5 I EE M2 )7 F, Fo] NFE(3) i v
oA % R EARel 2As3 Andor PAsFel YHEL. AYF@) 2ANE P& d
(110) = 771%(210) $9F Fo) s} EE FHold 2AE 5 ek, woh s, n9s 3

5 EE AUsE T2 U 40 2E Sy
3k O

U @AI(S154) el 4= A DC Ex vhdAl Aol A 3A13(200) 3 sHF- A1#(100) 0] &Hd F, A
15

=1
>,
)
-
o
N
lo
)
g
=
=
N
H
rr
O
4
=3
>,
)
©
(=]
e
lo,
)
o
©
[
e
O+
O
fr
s
>~
it
&
%0
o

o, A7l BHW ARFB)el Fol EAHE T4, F AA w3 Aol A A FAAF35)0] DA
| wylo] AAE AWETY. AAZ@)el Aol EAlel: AEedA T v e 44 BAG
DEE VA 95 Pael BASA AAAEA MART. AgF@) EAtE FHRAE 24

2
—~
w
w
=
rO
i
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[0324]

[0325]

[0326]

[0327]

[0328]

[0329]
[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

Olﬂ

546 10-1902984

Fol o3 F wlEFEH(33)91e] AA EAGDHEF dF Ao
FAasth, BAsS(35)2 F wFH(33) 9ol FAgHT).
(35)¢] =#(side chain) TEAE QA3 AH _x}(Sl)# t}

w2 w27 (Measogen) S FA A ZA ALA(V) e 9 RZolA w279 o|WAdY Fxol o8 A4 &
ZHBDES] WFdes 192 FA .

"ID1' EE D2’ 73k H mpo} B} AHZ(3)o] 2AMEE Fe uéf‘%l 2+9] 4 (Collimated UV), HG =}
21X (Polarized UV) T FHG A4 UV)Y 4= vk, )M 348 ok 300nm ~ 400nm & < Ak, 3 oy
2

A ok 0.5]/em ~ 40]/em o], BTk wpgASAE ok 51/en’ oltt. FAsAG} EAS Azl B viE

g R AUAYL 5 ek,
olsh ol BAHZF(35)e wEAel ol AFRAGDEC] Al A9 E] Aol Ykl FAT YHgow
AAMNE A HE, ARAGDE £5FF] A4 o3 D719l YV W APRAEL we] 7]
$o1%)7] wEo] AHEAGAE WE STEEResponse Tine, RDE Zrh, 2455358 246l 771e
AN EAGDES S EABA00 54 $Fol thate] ofzrel AFF A BALS 2R, BHF35)
A AAF3)Y) FRHoR oEASF AREAGDE VAR A AN 24 4L F Ak AREARAY

2 APEAFe] FAHEA AR

Tﬂ‘ﬂlﬂl% 7H*d’3}i FAA el SIS WAs] A Tkdl A5

2t
4, 5 8% =3 Ao 1¥gE + dn.
[e] =]

o}
k. ojul FAbE = Fo] vge oF 300nm ~ oF 390nme]al, 310nm yHFel M Feo] F: o 0.05mW/em ~ oF
0.4mii/cm’9l A1 MY 5 gk,

T O AAdEA AFF(3)d FEE [

A=A, F ZAE, F ZAF AL T b

e B35 (35, 36)0]
2 FHE AEelA A wgel 9

5}*(19011 1901)7F 449 4 k. T g AAEA 7|23 A7 (PSS T4
T 3 s, A2A A gx, = B a5 ALY g2 AAAAE M ZFAEEES vHE

EFEG B WA =3 FAo| stasd wE gEA HAE = Q.

g Al ol gt s FAIN(100) 3 A FAIE(200) HFAH( =ADFC] FAHE Y. dEE wpel o
NAS () BAsAZE E3He AJejol A Al AFTAT HA(300)= SVA = 545 ztet

o
il

o ®
5o
5

) -]E :L rlr

<A 1>

°ol3}, = T 8 WA = 8e ¥ X 95 Fxdle] SC-VA =9 MAFTAF ZHA(300)7F AxHE ol
RN ““*FM SVA R MAFAT ZHA(300)F Az I FHHT FAT AP A9l A
g Ao SC-VA BEE 502 sk A EAD ZHA(300)9] Az Yol A At

T 6be = 1 WA = 5a ¥ = 5boll whEf AlZRE shE EAIR(100) 7 4 EAIT(200)S SC-VA BE WHo =
NG AT ZHA(300)E AFd= WES AEsly] % E8% o], & 8a WA = 8eir SC-VARE=9] 3 A
Alefo] whe Mg FAF ZHA(300)9] sk widFeH(291)0] AAHE HAS FSAHoR TAF thdkel, &
9t ¥W FAsA AtEo] FAHEF(35)0] FAHE GAE NFHor =G mHoelt),

LS AAE(S210. S220) 04 34 Zhi= AREL A

H
©
o
o
>m
rr
ol
1

=
>
i
=
o
N
i)
o
of
e
4
~
N
e
il

Z aL
(200)-/] X'“J—’C a ILHX] % ba 1;% = Sb% 791—&?—5]'04 ° H] }éugﬂ%q—

o2 GAIE(S231, S232)el X+ ®W FAESAZ(35a) <t F wluh(33)e] FAHF(19) Y F5 A=(270) 72+
ol FAEY.

&= 8a WA = 8eE Fxsto] o FuiRTH(33)¥ %W FE ST (35a)s FAH = Aol Als] ArgE.
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[0341]

[0342]

[0343]
[0344]

[0345]
[0346]

[0347]
[0348]

[0349]
[0350]

[0351]

= EuanE 9heE(10)F 9F 0.5~1.55%Y 4 o

|%4&(alicyclic dianhydride)Al WAL= olaf o] 321 WA 3}8k2] v X
g2z 4 o9l AW E o] FFE(alicyclic dianhydride) ] ©HEAE THF wjdk B2 o
b uljol] & &3 =SE s, W FuEd 54 W7 Ys EA4S st

sheb |
0 0
0
0
0
0
a}814) 11
0 0
0 0
0 0
84814 111
0 0
0 0
0 0
ahsp4 IV
0 0
0 0
0 0
a5 v
0 0
0
0
0
0
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[0352]

[0353]

[0354]
[0355]

[0356]

[0357]

[0358]
[0359]

[0360]
[0361]

[0362]
[0363]

[0364]

[0365]
[0366]

vFEkE thololWl (aromatic diamine) ] WHE}E ol 318kAl Vio® THEHE wEAY £ k. mw Fuj
3k Exo] wheks tlololWl (aromatic diamine)dl YA T FulsE Edo| ¥y uEAUL Sufo] g3
HLEE g},

s}sh VI

A71A W3 obefe] s8hA VIT | 3t}
3}sh4] VI

>
=
ofy
2
Ir
p‘L
-
(o,
N
o,
o)

X=alkyl, y=1-3

sleha] VIII

AW ag] X% WS tlololwl(aliphatic ring substituted aromatic diamine)Z] ©-=b= o] 3}h2
42 = dvk. xW S B AWE 3g X3 WS thololwl(aliphatic ring

substituted aromatic diamine)Z ©EAE= 42 wjek AR o= wH FujEF Edo yaA 9@ vEIaAdSs H

HoN NH;

o714, W2k obele] BeHA X3t 8h8h4 XII % o= st 4 Utk



[0367]

[0368]
[0369]

[0370]
[0371]

[0372]

[0373]
[0374]

[0375]

[0376]

[0377]

[0378]
[0379]

SES35 10-1902984

s}ahal X1
CH3 CH; CH; CHg
Wl N Nl
CH CH; CH
CHs \CH3
CH;
HO
8k4 X1
x=1~b
y=1~10
X

HWFEFE o Z A= (aromatic epoxide) Al TEAFE olef o] A XI[[o2 Y= dEAY 4

& 4o Hbegks o ZA = (aromatic epoxide)dl ©EAE vlal FERE AsHy] e, ¥W

2 aExbe xHFAs A 2dE naA(keAd Wz, ROZF AdE ¢ A gk wme Bk o F
_]

=y
A= (aromatic epoxide)Z THEAFE = A4S Zgsta, Wdd 2 UsEAgd S 7hsst

1‘
Syl

3}sha] XIT1

o,

o714, 732 ofee] sheb4 XIV, 3peb4 XV =

s}psha] X1V

ol S 4 gt

sk AAldof] mE W Fuls ELE 182 AEY B, dF 59, A FARI(polysiloxane), &g o}y
AH(poly—amic acid), &2 °]¥|=(poly-imide), ‘%‘é%(nylon), PVA(polyvinylalcohol), PVC 59 &4 = #

= g T8T 4% Aok
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[0380]

[0381]

[0382]

[0383]

[0384]

[0385]
[0386]

[0387]

[0388]
[0389]

[0390]

SES46 10-1902984

E-(alicyclic dianhydride)A] w&xF, 1y
23} weks tololyl(alkylated aromatic
Egtsin,

¥H FAs A x3hE A S o|FE(alicyclic dianhydride)Adl ©@&EA= FHuE HFSE(10) 5 oF
2.58% ~ 7.55%9 & i, FREA topwA WEAE e w-EE(10) T °F 0.75E% ~ 2.25%%Y T
Qlar, 473} Wk tjololwl(alkylated aromatic diamine) Al ©EA= THW S S5 (10) 5 9F 0.752% ~
2.258% 4= 9lar, @i WEES thololwl(aromatic diamine)Zl ©HEAE FHE)EF wH-3E(10) F oF 18% -~

359 At}

A FAIA TIdE AWngE o]FFE(alicyclic dianhydride)d @2k, ®38= thololdl(aromatic
T =

diamine) Al ©@&A+= 2z W F wd 4o X3 AW F o]FFE(alicyclic dianhydride) Al @A},
Hek= tlololdl(aromatic diamine)d] @&} 2 4 Q)

AN, PLE WA vEAel, 13 WFH melzA, oA MEF S8 VI WA e XF o= 3
e & gl

H:N

NH,

o714, X methylene(CHy), Phenylene (CgH,), Biphenylene (Cl.Hg), Cyclohexylene (CgHs), Bicyclohexylene
(C1H1s) ¥ phenyl-cyclohexylene (Cely —Célls) & o= 3dt¥ 4 3L, Y+ methylene(CHy), Ether (0),
Ester (0-C=0 or 0=C-0), Phenylene (CgHi) = Cyclohexylene (CiHy) = o= 3v}d 4 i1, Z+= methyl(CH
DEE F2YE F At EF, 02 1109 & G5 F 9l

2
A3} ks trololwl(alkylated aromatic diamine) Al ©WtApi= ool 3}&2] XVIIIS R XHAFHE F-2uwek

= =
GEAY = du. 3H FAEs A xshd iAo &3 WekS tololyl(alkylated aromatic diamine)Zl

Fe

o



[0391]

[0392]
[0393]

[0394]

[0395]
[0396]

[0397]
[0398]

[0399]

[0400]

[0401]

SE545 10-1902984

BEAE 54 g RS AR, S0 Y Ve 9t 97 9§ gRstn o) Wi, w2
BARAF(BHa)9) TEAT B Tl BR300 DEA 0Tk goHeR e IS 2en,

RII

Rl
HQNQ NH,
714, R'3 R"E 77) o}gsh pt.
R : - (CHy), - [n=1-10] or - O - (CHy), - [n=1~10] or
- (0-C=0 or 0=C-0) - (CHy), - [n=1~10]
R” : —(CHpy~ CHy[n=1-10] or - O - (CHy),1 -~ CHz [n=1~10]
or = (0-C=0 or 0=C-0) - (CHj), ., - CHy [n=1~10]

w3, W5 ool 3teA XIXE ®dE 4 .

xory=1-3

LA,

WFS tholotRl(aromatic diamine) Al ©EAb= $1€] 3484 VI UlA] g4eby] IXel @9 d2A4d = do. W
&5 tolobdl(aromatic diamine) 7l WA= BUFAESAS A5 LA ol & &EA vk ®

W g dee FAAMAC HorE S i

i

22 749 3 maAuiek 95 (10)& =& (DIW, Delonized Water)ol&Js MA =, olAZ=2HAdF(IPA) 2
3 F7kE AR 2 Ak A § B2EeE 9eE(10)5S dxE

WAl S24091 M= F A A (35a) I FElRF(33) o] 22t
ole] F¥FEdt AZFH (M EA]), % d

Z ShE FAIE(100) o LEAI} 3 = ° A
HA gFE s BAIF(100)9] fjHd Y Oﬂ 42 g Ak, ol g, WEAE XU ¥ -
SHEA s FAIE(100) == A EAIE(200)9] g ddl A2 4 dvk. "EAl= °F 300nm ~ oF
400nm sHge] Ao el o8] AstE= FAANAE EFF S Ak oF 300om ~ °F 400nm eI A HsheE = F
WA A= W golu’ AL(BDK, Benzyl Dimethyl Ketal, Irgacure-651)°]AY, A&sd FNAIAL 4 At

Az 5 4% EARE0) ol FRHFFAG AAAEIEAD) T AgFo] FHAY, FRIEAY A 9
B, o2 W dolg TERGIDANA FFE FE AG(Veom) e Wi 4¥ EAT200)0] FHH FF AT
(270)0] FF A5H(Veom) & “&TSL@V/P. ARFEAYL QS FREAT(100)0] FHE FEALIL e ()
A3 FREAB2000] FAH FEAFE0)S AW 85T+ Ak, FEAGA ADE doly TER
(00l AAHG] FE AY(eomE FFWD, HEUFFo G4 @ BA 99 4 A FREEAY
VAL mEWF HSE10)0] FYHA e AR mARY oFeld AW & Y. FVIEAL A%}



[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

SE55 10-1902984

] o
h= .

gl
)
|
ox
N
)
>

v% 111 o = == . _Hi__ A v‘hl]q_—

(2009] ERAWG WSE(10)e] B4R Fol FAHAY wE ARA FHH A% AL, FB FE
S AZbE A4S FASHE THS FA0 AL S k. B owe] v AAdel e gw IFAY
QS FHHE BAAES WRASE S A, F AR WA s BRAS FRIEAY A
of % F49 FUANE ¥4 & ATk oW AwA WEAT FARNE FHEABL00Y) Fe AEA 2
29 AUES 24 4 5 Uk webd Auy WA delEF =

BAe] aRFol WAz dolEF
A el e Ee] Fet(short) ¥ = T

Ao} NAZo] FAAH F sh FAIF(100) T AF FAT(200)S 3 Ao DE-Aol oa) gHzarct,
SAl S25000 4= 3R EAIEH(100, 200)0] =R e]l FFEI Fo] 2AEE B, = A = FGol o
g Fulae(33) 9o s BASEZ(35)0] HAEIL, AW FHFEH(34) o] AW BAZ(36)0]
SAAET. Fea(33, 34)7 FASE(35, 36)S w291, 292)<

= F 2eAl= oF 300nm ~ oF 400nm g ARe]Ad = oF 400nm o] Fe] ZRAEAdel] ZAbE o oF 80%7F 7
stelvh, Apelid = TR 2 S A 9 Rl A iAbE o] " Aol Ak 4 vk, Apeh vpas
(shild mask)= HgAet 22 G Afolol fjAIskaL, "gA] o9 ol Apejide] ZAbeA] des 2ol
= Ay, ZaAel zAbE Ae)de] My dEA e FASAE B A9 2EA e 3As
A7b vel AstE 7] izl AFFAEAE DA FHAA HFE A5 =¥S P ¢ v 2eA FHe
FAsAE MFS At FASAY ATl Sk FAESAL & vk A vk (shild mask) gl
o] Aa Al 7pAFAdol AR = Sl

[

15, FEA= oF 100ColA of 70 st I3t
T oN ]

ek 60

o

rO
2 b

A= HAAG P AIAES FHAT7] A s 2 AR FAIEE 9F 100T ~ oF 120T 9 A
~ ¢F 80 &9 9<% (annealing) ¥ T}.

3 ol
A

al=]
o
A=)
Run

oJd® (annealing) & F2rE EAIF(100, 200)e] =FHto] FEEL AAHZ(3 Aol A= HH
(S252¢HA]) & SVA = Az We] S152 A9} A= FAsty] wio Aol A},

o2 @AI(S254) oA A7l FAEY e T FEE AHTAT YA Fo] RAEE HAA w7 F
of ol& FHsF(35)0] AT E Aol Ayl S254 @AM F B85 (35)0] AA
AHEHEE &= Jﬂr?ﬁ% SVA BE=9] S154 dAI9} Ttz A Ay Ak, v Adst 34 sA
)

i

o

1~N

>

i

rlr
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b
<]

o,

ot

HaAzla, F73sks Al A7) S8l FAE AT (35a) 0 A= B Fe
< g AA #e ‘3}1‘% FAIE(100) 9] 719(110) FE= AH 341920009 7198(210
ATt

4 B ot Mz oo

(33)91e FAE x¥ FAsIAT(35a)e] FS E‘%
5 XH FAEAZF(3
g Wgom widEaL, oju YAkl A& ]
o7 AslEtt., o]e} Zo] WidE L
# AguAEe 47
SE2F(41) 3 wESA
] 3= (compound) o] T}, &} o] AL
W FAA43)= AUVl o8] olsAje] EEal 4 UMEHAM0)7F F7
F3-o oal, ®W FAIA(43)ES AL dxAe o)d AHE=E FA s (35) S
T4 MFgor st FHlEEHE3) Aol sHRTIR(110) 9] WA ek ojs) okt
sk5(35)0] FAHET. wAst FASAE Adsteta FAsSS HgEsty] g dew FFF T

3F(35) o7 5
3}A(43)7F FH
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SVA wee] AmelA A%d vhsh o], BAAZ(35)L A4 BAGDES A WS wel oy Aoz 4
5] Al ARFEA Ao ANAA Bo AAAAE AF LAGDES H2AZ9De A A
(197)59] Qo] Wapo] Fald AL waFow AAA 24 2t

rr

olsh ol Azd NAWAR £PA(B00)E SC-VA BEe] F4E vk SCVA BEo] weh 4R
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[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

SES351 10-1902984

S et B3 nA4s FAIJAE Asietr] Hste] FRACGE A BS 2ARHE Zge] A=RE = 7] o
ol MAFTAAX 9] A ZH|Lo] AT

olsl, &= 107} X 1

1& ek vbSE(10)0 ¥3d W Fujek 24y g4
AEAEA ] 5o yERY At °] Ao ALH x s
(alicyclic dianhydride)A ©@&At= O]C(Trlcyclo hexyl d1anhydr1de)°ﬂﬂ
= thololWl (aromatic diamine) ]l ©EAE BHAY E]O}E'l(Terphenyl diamine) 1L, Ag=are] x| ek
tholo}dl(aliphatic ring substituted aromatic diamine)d ©EAE Fg ~dHE wAtolw(Cholesteryl
benzenediamine) $13, P WEE o F A =(aromatic epoxide) Al TEA= AP ZFA] WAl %A (Hexaepoxy
Benzene derivative)©]th. H3 o] Ao HgwH ¥ FAJAE FASE AFuF o] FFE(alicyclic
dianhydride) Al ©iAte AsAIE2d4 tdsto]=alo]=(Tricyclo-hexyl dianhydride) R, @FwhgA to}
WA @R AE RaevElela g WAt ol (Mono-methacrylic benzenediamine) i, <73} Wk tlolobnl
(alkylated aromatic diamine)d @&EAE  AHFXE  AIA Sz Az ol (Mono-alkylated
phenylcyclohexy benzenediamine) 3L, 2 &% t}o]olWl(aromatic diamine)Zl Tzl AALo|Z A wilAl &

= 4| (Hexaepoxy Benzene derivative)o]At}.

als
u)*
O{N
P
mm
fru
1%
i1k
o i
re
p‘L
&
4
N o w12 pd

PN FEE GAHER £ 39 PEY U RLATD WA AADE T o Gmelgon, o
4 1A o 3.6melrh., wFAGE o 7.5V0l90w, AA wFA Ase] A7 o 51/cn2o]

Gt Telm AYEAGA BAE % 1S BEele] FEAL WEH A G FEOR HAHAL,
= 7

F1
9 Fajg 24| 329 A3 +H &=
(2% (=% (ms) g HBAAIZE

234 1 95~100 0~5 161.1 168hr ©]%4+

Ao 2 85~95 5~15 7.9 168hr _©]4¢

234 3 75~85 15~25 7.5 168hr ©]3k

A3 4 65~75 25~35 7.3 168hr_©]3}
E 18 FFshd, 2 2004 & 4= = vlel o] Wi wHSE(10)% Fd Fule EHe of 858% ~
95=%olal, EH FASAE oF 58S ~ 15590 S W, AFIANGA Y SFHELETE oF 0.0079 Foli, HFE
168A1 71742 ¥k ELx] ool Bf Ao Eo] Hle) o £& At dojAn

© EW sl EgE Buke chololml Aol WA WEARDI FAYEE vholoknl Ae 4 )
G wEare] AR wstel webd SC-VA REe] AgEAGR ] B4l ek,

]
W ZZA(RM) 2 R elola = wiAlt]o}Hl (Mono—methacrylic benzenediamine)o|1aL, <=2 vjgk = X
A% A2 dllA Yol (Mono-alkylated phenylcyclohexy benzenediamine)o]Qth. ©h& XHEL A
=H H19 AHFAPEA A AL A Er.
X2
W33 w220 (RM) T2 e ezt T = £ 94 o7
(=%) (=% (ms)

Ado 5 0.75~2.25 0.5~0.75 8.2 Sl

A3 6 2.25~3.75 0.5~0.75 7.7 o

A3 7 0.75~2.25 0.75~2.25 7.9 ofy e

A3 8 2.25~3.75 0.75~2.25 7.4 o
& 28 Pz, Ao 7oA & & e vbe; o] xHulE wEE(10)F RREA W=ARD Y A wE
SEA7E 242E oF 0.758% ~ 2.258%%F °F 0.758% ~ 2.258%0 S wl, NHEAIFA ] &=L oF 0.0079 =
oli, £ Aejolx HWAlo] LAEZ| OL%E} wepx] A 70] B A@E vl 5T EAS S &

[e)
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=] (Hexaepoxy Benzene

L

L

=4 g

F= r}ololWl(aromatic diamine) A ©@&E#F, & H

s==4
=
=

Al
t}ololwl(aliphatic

=

=

ikl

EREESY

=

HE=(10)0] 242 ofgof .
=

d g wlAlgolTl(Cholesteryl benzenediamine)

A

=

=

=

5 (alicyclic dianhydride) Al ©H&EA},
=

2}o] =(Tricyclo-hexyl dianhydride)= ¢F 45
epoxide) 7|

.

t=tl

o
diamine)

A Z

=

=
o] A =(aromatic

1747
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It

===
ks

t] o}l (Terphenyl
H

)

109] 44

al

substituted aromatic diamine)Z WA},
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)

#Hd

Ly
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(110, 210) =& sad=(191) HA
A

-
Johe BAe AWIF oRsE

of sy =
(alicyclic dianhydride) Al Wz}l Auka1e] ]
diamine) Al @HEAke] sHEd & dh. F ujE
e Al @Al T 7haA (crosslinker) S 233 4

-
R
g 243209 F 9

=
ic ring substituted aromatic
AL g WEE thololyl(aromatic diamin

=]
=
T e FAce =d2 ded 1Y 5

olal, E o] d Ao wE 7] EAS e e ukeE(10)0] AAs] dYEn. 237 BAS
FS-2(10)>  AaE]E o]FFE(alicyclic dianhydride) Al ©EAS} 7S o] FEE
(dianhydride)”] @A (monomer), 34WH-s-4 E43} t]olW(photo-reactive fluorinated diamine)”] &=}
&3} WS tho|olrl(alkylated aromatic diamine)l THEA}, WEFE thololdl(aromatic diamine) Al WHEA}
2 A X3 WekE thololwl(aliphatic ring substituted aromatic diamine)Z] ©HEAFe} 72 tjolwl
(diamine) Al W&}, 1831 WEFE o EA = (aromatic epoxide) Al ©HEAFe} 728 ZFulA (crosslinker)E E &

sh= A (Polymer)d 4= QUTh.

2 o] gk A met §17] §AS x
ZhaA 7Y £ ol e EFEoltt. E oW =(PI, polyimide)Al 3H3H&E
(monomer )¢} Tlo}¥l(diamine) Al ©HEAE FA3HE
polyimide) 7l 3= ol FFEA wEatel thololulA

Zhe g

=

[¢)
st thololRlAl whEAle] EIE GRS olmwr|7} olfFEA WEAY] AyFEVIE £ 34
(neucleophilic attack)dhi= oJn =3} ko] o] A|xE 4 A}, Yopdl(diamine) Al GEAS FA = T
s, = FureA E43) tlolwl(photo-reactive fluorinated diamine)d ¥z}, <473} Wek= tlolopwl
(alkylated aromatic diamine)Ad] ©&x}, Wk tlololWl(aromatic diamine) Al Y2} 2 X|ulFag X3 =)
k= t}ololdl(aliphatic ring substituted aromatic diamine) Al ©HEAl= o|n| =3} HEE Ho| &5 o] rt.

A7) EAS Zte Euuld v (1002 oF 44mol% ~ oF H4mol%Y ¢ iz, Rk wiEE s AIE o 49mol%S)

o] ¢ dianhydride) A €2k}, °F 0.5mol% ~ <F 1.5mol%¥ 4 dar, Hr} vpEA S}
1mol1%Sl FurS-A &3} t]olul(photo-reactive fluorinated diamine)A] ©#EAFe}b, °F 12mol% ~ <F
18mol%Y 4 Jar, Hroh vpFAstAE oF 15mol%Q] ¢t WaFs thololvl(alkylated aromatic diamine) Al T
ek, oF 25mol% ~ °F 35mol%¥ 4 Ual, Huk v sAlE oF 30mol%%l WS thololvl(aromatic
diamine) Al w2k}, °F 2mol% ~ °F 6mol%Y 4+ Yar, B} vlfHRA A= F dmol®e) A WS aiw] x| gk Hheks

4

tlolo}wl(aliphatic ring substituted aromatic diamine)Al W2t} <F 0.5mol% ~ 2F 1.5mol%Y < YL, H
o v EAE oF 1mol%! WS o ZA=(aromatic epoxide)dl ©HEAE FAHECH FHudk WHS-E(10)9

wh 240= EvlE AlQlR =%l

AWFarg] & o] & (alicyclic dianhydride) Al ©Exe & 6be} #H3IY] ded B4 Ao, Awdag s o
F=(alicyclic dianhydride)Al whEabe @AWE 9bEE(10)o] 23dE a2 &rd & &aHes
st wigkte]l A7)FE 54, d& B9, A FAE(HR, voltage holding ratio)S &FAI7]aL, ZHg
DC(RDC, Residual Direct Current) A4S SHASTH. A FAE&L stad=dd doly Agto] Q7MEA &+
St ATl THE Ads FASkE AEE Db, dAS fFAEe] 10099 TS 5 oA elth. Ay
A go] F4=E MHFAFA Y 3d EAL Folxt}k., ZF DC(RDC, Residual Direct Current) A o]-231%
WA ZFo ETEEC] gt FF o], oFdA IriE Hste] fluEtE HF Fol AEde AYES
N S|

p

h ’
waio], A5 DO Aol FL5S AYEAGA B 54 Fohrlh,

Fuk-S- A B3} tjolwl(photo-reactive fluorinated diamine) ] ©@EAFE 2pe] Aol &) A3ty o] JAHIFE
(35, 36)& FAST. EAYAF)7E Aol §F ko] AdfEr] wiiol] FwkgA B4t t]olvl(photo-
reactive fluorinated diamine)Zl ©EAE S37] EAE zZteth B @i AAjdd upgh gukgAd E43)
tJo}rl (photo-reactive fluorinated diamine) THEA}e] stz olge] +x24] XVI-Fo& ZdHAHE ©
A Foglar, B FAFHoRE A XVII-FoeR RHHE B veeladdy B4s wiAltobyl (mono-
methacrylic fluorinated benzenediamine)THEAtd &= I},

rr

AL
e
ML

_78_



[0434]

[0435]
[0436]

[0437]

[0438]
[0439]

[0440]

[0441]

[0442]
[0443]

[0444]

[0445]

[0446]

T2 XVI-F

®

H:N NH;

o71A, P2 =43t o} oA H ol EA wkgA WA (RM)olaL,

SES351 10-1902984

ofge] Fzx2] XVI-F-P2-11, XVI-F-P2-21,

XVI-F-P2-22, XVI-F-P2-23, XVI-F-P2-31, XVI-F-P2-32, XVI-F-P2-41 ¥ o]59] &gl Add AA 5 3l
o R W3E WES agEA, & 6bsk w¥ste]l AWE 724 VI ~ 724 XF o= sud 5 Tk R

i = 6bo} wdste] AW EHAG.

T3A] XVI-F-P2-11

|
-0~
Do Y

T34 XVI-F-P2-21

F F
<Rg o
OOy

Tz XVI-F-P2-22
F F
<|{>
© ‘QIi!> <!ii” c>7__<f
0
Tz XVI-F-P2-23

FOF
<R; o
H () %

T34 XVI-F-P2-31

F FF
OO
o
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[0447]

[0448]
[0449]

[0450]
[0451]

[0452]

[0453]

[0454]
[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

SES46 10-1902984

22 XVI-F-P2-32
F F F
<P\‘>
Ly g
(0]
22 XVI-F-P2-41
F FF F
<R>
(0]

o714, EaF)9A7E WAl dghsto] P2 247 54& W

By vglelady E43F wiAltoldl (mono—methacrylic fluorinated benzenediamine)$HEAFE olgo] 32
XVII-F2 3=},

T34 XVII-F

OHn=1~ F
o{}@}‘{

1714, ne 1-69] 3 AL 5 o

2y wEelelz e B3 WAt ol (mono-methacrylic fluorinated benzenediamine)©hHEAlE &

g Flol=EA] E43F HHd (Mono-methacrylic hydroxy fluorinated biphenyl) S3rA|eF B2 WAl
ol7l 4% (Bromoalkyl benzenediamine derivative)E =4 &ulo] &3, vHd F7HAY 3o ==A7]
7} golnl FEAe BERI|E £33 FAS] BErry) ojdsle Axd 4 Jut. Rwrelelady o=
ZA] E43F dvldd (Mono—methacrylic hydroxy fluorinated biphenyl) F7tAl= dgloladd ZF=aglol=
(methacrylic chloride)®} tholslo]=EA] B 43} v)sd 2} (Dihydroxy fluorinated biphenyl)E =4 &uj
o] Egtald o ~E|Z3}(esterification) WHEol] o &A= 4 U},

o35t WaFE tlololvl(alkylated aromatic diamine)Z ©HEAE & 6be} & T x
ek whSE(10)o] E3E 73} WS tlololdl(alkylated aromatic diamine) A ©HEAE 2 vl ©HEXR}
olt}. & & W= tlololWl(alkylated aromatic diamine) ] ©HExlE 34 EAS 712 4 ).

k2 tlololil(aromatic diamine)Zd TEAE % 6be; ##Esle] ALw ERA v, WIS tlololwl
(aromatic diamine)Z THEatE FTAWIEE 9HE(10)0] Z3E mEA7F fufo 2 Ly = s},

&g 28k W3FE tlololvl(aliphatic ring substituted aromatic diamine)Z] ©EA= % 6be} sl
Aed 243 29, AWFHag g “Jffo t}olo}wl (aliphatic ring substituted aromatic diamine)A T
A= B BAIE e A FA|E] i AAHEAE A o2 dstE 4 g TR Abolt).

ks o ZA = (aromatic epoxide) Al WHEAFE At deEd 22 2o WHES A FA=
(aromatic epoxide)d] ©EAE= 7l FZE dA3517] wiEol, o]FE(dianhydride)dl ©4AF(monomer )%} T
olil(diamine) Al @A A2 = JA shAY, Yolil(diamine) Al ©HEA AgE o] F4-E (dianhydride)
A A (monomer ) €} o] & (dianhydride) Al ©AH(monomer)7} AFE 4 QA gt WEFS o FA=
(aromatic epoxide) Al THEAE v BAS &4A1713, HEd 2 WgedS &A1

PH
o
TS

7] 5AS 2t ZuHE BSE(10)2 F JIAAE 23S 5 Svk. F7HAAl(photo initiator)= HEE
ol =

AY $ da, e du-slo]| =2 A A E( a-hydroxyketone, Irgacure-127, Ciba, 2=92~), Y wWlxdx
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ALB2H(C12)7F 2

EEE@.I

S/
R

A

(Acrylophosphine oxide,

TC

=

o] E(Methyl benzoylformate, Irgacure-754, Ciba, Z=$|2), o}THREZ AW 2A}o]

SOl EZ A AL (a-hydroxyketone, Irgacure-2959, Ciba, Z=92), &4 o ~¥ (Oxime ester,

), sh-s

<)

Irgacure-0XEO1, Ciba, 2=9]22), =4l ol~¥ (Oxime ester, Irgacure-OXE02, Ciba, =¥

I}

Irgacure-819, Ciba, 292), ElolE}=4I(Titanocene, Irgacure-784, Ciba, 292), &u}-olu]olAEH =
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= obrf, wjgkate] Wr)gst 54, dE 59, A% AL (IR, voltage holding ratio)& S7H171aL,
5 DC(RDC, Residual Direct Current) A4S #AAAIZIY. XWag]ls o] F4E(alicyclic dianhydride)Z
FEAke]  glElg s ofgle  FEA XVI-RCACR  REHE AEFRFY fdstol=glo]=(cyclobutyl

dianhydride) ©@&Ard 4 ).

AWaglE o] F4E(alicyclic dianhydride) ]l ©EA= TWuldd 9H-2(10)o] ¥gtd 15327} Sujjo] 2 &
A

%2 XVI-RCA

O Q
QO QO

O O
Zk-&-A] t]olHl (photo-reactive diamine) 7| Lv‘% = v A W ZA(RM) S ETeta, A o s A3y o]
BAZE(35, 36)S FASCE, ek, Fuk2 A t]o}wl (photo-reactive fluorinated diamine) Yzt %
A35E(35, 36)2 MAFA S BAHIFE(S5, 36)011 2AE e AR AAAE AR J&S sl Ful
$4 tlolwl(photo-reactive fluorinated diamine)Z ©&Ex}e] 38tz olefe] F22A XVI-RC FEE XVI-

RACE THHE TEXY 4 9l Brl FAHoRE L2 XVI-RCL, XVI-RC2, XVI-RC3, XVI-RC4, XVI-RAL,
XVI-RA2, XVI-RA3, XVI-RA4, XVI-RA5 T+ XVI-RAGC.E ZHHE wEad 4 9},

%2 XVI-RC

Qb

o714, XRCE LA (Alkyl), olEIZ(Ether), o|~¥ (Ester), #'d(Phenyl), AZF=Z32(Cyclohexyl), E¥ 7
doll ~E (Ester-phenyl) & o= 3t1d 4 ). YRCE &z (Alkyl), #d(Phenyl), ¥]¥d(Biphenyl), A&
282 (Cyclohexyl), HIAIZZ3 A (Bicyclohexyl), Fx #HdIAZ=23 A (phenyl-cyclohexyl) & o]= 3}d
T Ao,

722} XVI-RA

ZRAE <7 (Alkyl), €ZeolelZ2(Alkyl Ether))n-0), &ZAI2~E(Alkyl Ester), &ZA#del~E(Alkyl Phenyl
Ester), <A dg 2 (Alkyl Phenyl Ether), <&Zu]#|del~E(Alkyl Biphenyl Ester), <Zu|#Hdele=
(Alkyl Biphenyl Ether), #|delelZ (Phenyl Ether), ¥ dolHl2%7 (Phenyl Ether alkyl), d]#|dole=
(Biphenyl Ether), ®|#doel2%Z (Biphenyl Ether alkyl), AZ23A2LZ(Cyclohexyl alkyl), B]A|Z=E3)
AekZ]l (Bicyclohexyl alkyl), TE A|lF =232 LZo A~ (Cyclohexyl alkyl ester) & ol= sty 4 dr}.

T2 XVI-RC1
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kg4 t]oldl(photo-reactive diamine)Al @EAE HA AUEY wlAlYolW(Decyl  cinnamoyl
benzenediamine) Wz} T Ei=delola e #Alt)oldl (mono—methacrylic benzenediamine) Wzl o
Ak, " AyrRd d#AYol(Decyl cinnamoyl benzenediamine) WEAE A AJUREA HE  (Decyl
cinnamoyl phenol) =7FA¢} tloln|x Wixd F2do]lt F%4] (Diamino benzoyl chloride derivative)S =
A grjol Egt3tar, o] EgHE 9 o] ~H 23} (esterification) WHEol ola) Azx= 4 vk, HA AuRd ¥
= (Decyl cinnamoyl phenol) FZHAlE slo]=FA] wlAl A=Y F=Z2Fo]= (Hydroxy benzene cinnamoyl
chloride)# w4 ¢3&  (Decyl alcohol)S A Bufollx  E3dsta, o ZFE o 2HZES
(esterification) ®¥-gol 3] Ax=E F Ao, Exdgelzde]l wlzlgoeldl (mono-methacrylic
benzenediamine) WEA= SFol=FA] & WAl tjolyl
HElola €y S =Zgo]=(methacrylic chloride)E =

(esterification) Wkgol 93] AxE = .

%4 (Hydroxy alkyl benzenediamine derivative)<}
/‘é

Sl el Esetal, o] EEe oiH 23

o2 Ao wel, FHkS$A t]olRl(photo-reactive diamine) Al ©@EA= %2 XVI-RDO. 2 X 3T += olad
ARy ol gle wlA T ol (Acryl-cinnamoyl Hybird benzenediamine)d 4 $Jth. ofaZH-AU}EYU &lo)
Bal= wlAltoldl (Acryl-cinnamoyl Hybird benzenediamine) WEAl= ola o] E(Acrylate) WHS7]9} AL}

o
o] E(Cinnamate) WHg-7]1& 7 2zttt ofAd o] E(Acrylate) ¥bs7]= S5 7tudds F4dsta, Al

UHo]E(Cinnamate) ¥F-&7|= M= Agtsle] MAAMZS A A S},
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o714, XR2+&= olBlZ(Ether) & A2=E(Ester) € = ATk, YR2&= olH|Z(Ether)Y & ATF. n2& 10~20¢

2 otk a2 @ b2E 0-39 S Y, a29F b27F BF 0o] HAE= gt}

Sl A|ZF2dA wlAt ol (octadecyl cyclohexyl benzenediamine) WEAE LElHA A ZF2IALE
(Octadecyl cyclohexanol) A9} tolujx WHZd F=2ZFol= F%x (Diamino benzoyl chloride
derivative) S 54 &wlol E3fatar, o] EFE<] o ~H 23} (esterification) WHgoll 93] AzxE 4 U}
Sl A A ZF 2L (Octadecyl cyclohexanol) F7HAlE B 2R LEMZE (Bromooctadecane) ™ Al S =34k
thol& (Cyclohexanediol)& =4 &mjol]l &£3slar, o] TFENA AEZEAL to| &9 slo]=iAr|7F HER
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2 o] AR mEt A =(rigid) 74 wE S 5 wjekeb(33, 34)S EFSHE S (291, 292)S
Zre WA FZAEA 7Y A2HAT. AA=(rigid) 74 wE S49 2uud 951002 AdnEE o FFE
(alicyclic dianhydride)d w24 oF 43m01%2] A|FE2HE rJadstol=a}o]=(cyclobutyl dianhydride)$},

11
ke A fold(photo-reactive diamine) Al YEXEA ¢k 8.5mol%Y Ri=welolzdE WAt o}l (mono-
methacrylic benzenediamine)®}, <73 W= tvlololwl(alkylated aromatic diamine)Z] ¥HEAZ A <F
6.5mol%e] <LErHlA AZF2aA WAt ol (octadecyl  cyclohexyl benzenediamine) 9}, W3FE thololwl
(aromatic diamine)Z] THEALZA ¢ 28mol%e] Ul#ld UTolW(diphenyl diamine)®}, 2 WIS o A=
(aromatic epoxide)dl ©EZFZA °F 14mol%e] o|ZEA] WAl =4 (epoxy benzene derivative)® T4 % AT},
ZF Qo] B U vREE(10)d oigk %o, &ni= WeE whEE(10)9] AEHldl 23EA] sk

I

i A= # | weh AlES . A EAGA S B (PX) TR AdAeR k39 P
o ARSI, AAZ(3)Y] A AL ok 3.6molUaL, SAHZF(19D) 9] "Al 74X (197) & 3unQar, =FA
¢ 2o esf oF 7.5V, 10V, 20V, 30V % 40Velar, A w=FTAe] Aeld A7l of 7
9J/cit, 117/cif, 12J/cnt B 16] /e GlTh. o]} 3Fo] miﬁ,%@ﬁﬂd"wl%ﬁ%c51w+%ﬁad ded dst
f 849 161D e o R FAEAY

ol

olgb o] Az AARALAY SHEEE oF 0.01% ~ F 0.014%F ©|AL, £ A4 F 2 FEOR FT

<Al 4>

2 ouwge] @ AAeld] wl o)
ARk, FASA I At Az
St A A A= v st
oA Bee AN, B
S=(10)l ofaf Az vigFe2 A FA G

B ouge) ANdE EuNE BeE100E TS ARs, FAsAt AgE AuAst F el Z49
Afelt AL ASGT AR £A7] 54 MFUE191, 20208 2= NARAT 2AS Axae Wy
3 gaR ez A oleh, Mwel Moy FEe Awe s AWEAY e,

FAsHAS} 7tuAlZy A e F oEHE dAdsks =dy Tl auuE w2 (10)& e
FAsHA= ThuAls shebH o m Ao} Q1Y) wiiel oA Ewwe vAS HAAIY. s ded
FeAd aeAlk, wheA MEARD, FESA, FFTE 2d T F o3t =dd e, 3PS ¥
A F @ges dAske =2 ded 224d e, 9F A ES 71#E(110, 210) E= 3

olal, HAsAet rtuAlet AE FTES e FWEE WSE(10)9] AFIT AAE] Ak B
gk AAde] wEk FAsIAlet staAlet AFdd sFEES Z2e U wEE(10)> EFolw
polyimide) Al #3E 7tuAl7b £3F5 o] e LF=oltk. Zolw|=(PI, polyimide)Al s}dF&E2 o
(dianhydride) Al W&x}(monomer)®}t Tlob(diamine) Al ©ix}7} 3tetd oz Astd 3FgtEo|r}.
(PI, polyimide) Al st&E2 A= npe} o] o|FFEA whixtel thololdl A whiate] 23

n =3} W&o s AZ=E 4 Adrt. volwl(diamine) Al GEAE FASE dEAE, & 473} |
W(alkylated aromatic diamine)d] ©&Ex} = Wek=E tlololWl (aromatic diamine) Al WA= ©

of &gl vt

T
A‘r(
)
= 1o

|
|

O g I
o
[ e

i
L

Boge] gk AAloo] wel FASAE A sz Rl whEbd vk WA RN 3 ZFaAl ek A
shhEs 2te U w1002 Apgad S olFE(alicyclic dianhydride) 7l Eabel e ol f-o=

_89_



[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]
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(dianhydride) Al ©&A}(monomer), <73} Wek% tlololvl(alkylated aromatic diamine)A] wHExp 2 Wk
tholotdl(aromatic diamine) Al THEARS} 2 Tol¥l(diamine) Al TEAF 181 WEE olaY-dEZA=
(romatic acryl-epoxide) A ©x}e} & 7}uA|(crosslinker)E E3FelE= 182X (Polymer)Yd 4+ ich. & wk
ol A g wa} WEE oA --o| Z A= (romatic acryl-epoxide) Al THEAE WA | Z A (RM) T 7oA 7F
A3te spehE ol

X

il

WA WZARD A huA et A SES 2 AU E 9= (10)2 °F 3lmol% ~ °F 4lmol%Y < UL,
Boh v SHAE 9F 36mol%q] AWarE] S (alicyclic dianhydride)Al wHEx}e}, <F 3mol% ~ <F
9mol%¥ & har, B} v EAE oF 6mol%] LA s WIAH
Apeb, ok 25mol% ~ °F 35mol%d F+ L, BTk wlEASHAE
Al SRkl oF 23mol% ~ oF 33mol%Y 4= lar, Hr) w}
(romatic acryl-epoxide) Al ©HEA=2 FAFE T, FwHlsk vk

= t}olo}Wl(alkylated aromatic diamine)d] T
oF 30mol%S! Wk thololwl (aromatic diamine)
A AT oF 28mol%?] WHFE ofA-dZHAEA
SE(10)Y] &% 2= &WE AQE E%olr).

AaglE o] F-4E(alicyclic dianhydride)Zl ©@EA= TAudd 9-2(10)o] *xshd E27F Sujjo] 2 &
= s, wjgke] Ar|Fst EA, dF EW, A9 #AS(VHR, voltage holding ratio)S F7FA17]aL,
ZH5 DC(RDC, Residual Direct Current) @S #AAIZIY. XWag]s o]F4E(alicyclic dianhydride) 7 ©

=

=

219 51—“‘?1*‘1 Hed FZ24 XVI-RCACZ 3 H+= AZF23E rdsto]=gto] = (cyclobutyl dianhydride)

¢
o
R
mO
N
a5
;1

A8t W= thololw (alkylated aromatic diamine)d] ©HEAE SR WisF AR whito|t),
2 H(cyclic ing)g - B \ﬂxlc(rigid)é‘}ﬂl Ela= *}01%@. %(cyclic ring)<

TE= XVIH—RCAZ_‘ZE J‘i?ﬂ_fﬂ]*‘f ZEE AlEF 29 dlAlt ol (octadecyl cyclohexyl benzenediamine) ¥
A5t A= W= 238k wiAlt)ol W (Alkyl substituted aliphatic aromatic benzenediamine)d 4= Qlt}.

WS dolobWl(aromatic diamine) Al Wit FAER vEg=(10)0] 23He nEA7E Erfol & &H ==
grh. WS tolobdl(aromatic diamine)7] @EAFe] spehrx= dEd x4 VI-RCASE 3y tulld
tjolnl(diphenyl diamine)¥d 4= Utt.

Wk ol - ZA| =7 (romatic acryl-epoxide) ]l ©HEA= 7}
AN, ALAe F AshEe] AAALE R FREATL 3
acryl-epoxide) 7l WHEAFE 7 A9l ol EA] (epoxy) HAHeb H784A 9
o7 A spgHEolvt. FAskAZE ZtaAlet AgEo 7] “H—Er"ﬂ ol Ewwel WAl tad OID}

o

(e} il
WS oo A=A (romatic acryl-epoxide) Al WHEAe] Fpehtxe x4 XITI-Co® FHH = ot -
o FA] sfolB 2= WAl = (acryl-epoxy hybrid benzene der1vat1v 4
T32] XITI-C
/Fl\
] YCH-0
n=Z2~4 {

n=1~2
o)

o]714, YC+= ¥ld %A (Phenyl derivative)¥ <= At}.

ofm -0 ZA] slo]H = WAl %A (acryl-epoxy hybrid benzene derivative):= o|ZA] & ¥
(Epoxy substituted phenol derivative)9} wWElolaH2 F=Zelo]|=(methacrylic chloride)S =
gtatar, o] EgEo] o ~H 23} (esterification) ¥F2oll oJ&) AZxE 4 Ut}

EEWE WSRO AE8 FANATL AhE S Ak FARAS AwATt A HEe 2wy
F W B10)E S8 SAL e ERNF NEE10I wY 407 54 wEAS 24 % 4 3l
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A
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benzenediamine) ¢},
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2}
25
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[e)
ol

DC AEF WAl 9af oF 30V,

o] E(acrylate) Wk
36mo1%2]

gatar,
A, T18 Al

=10 dg E%elH, &nj=
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AT wigkutS FAHE = Q7] wol, wEgHe] EFS sk ARV gdsiA dgE 4 Qg FU1E
A B4E o2 Alo]E(orthosilicate) Al @A} Ti= A=2F(siloxane) Al 9EAY & Ut #7154
B2 P49 w2 oln=skehx] Bk thEFe] 2 EAI7|7F dAZT UL o] BEd FEE] uitel A
GFAES WA stxm, A, €5, IC ALES DAY, Aq7)A, oln=sgtgt o] F4E(dianhydride) Al<}k
Wk folul S 533 Zoluils 4 g4 st Aolg,

2 o] A unldd d3E(10)S TSk Alse T wigdrs AdskE 23 71ES AlQsta AeEd
SH7] EAY wlgE(191, 292)S zte AAFAR ZHAE Axshe Y Ad@AHow FAlsitl. o]st
Adre] Aol FEE A 7heFs] Ay EAY AZH.

olst. FI71EA EAY FAIA A¥E FIES e S]]

F(19D) S ZHe 3 FAIF(100) 3 FF5 AF(270)S 2t AF FTAIF(200) el

B sk A = ﬂﬁmo; Agd ¢ alt}. % o] o2 AA|do] wEm Tl 9k-5E(10)
Z

O

B
)
=
()
m
8
=
@
B
O
o
=
o
ko]
(@]
=
=
D
o
(e}
w
=
o
2
g
g
rlo
N
o
olN FU
uLY
=2
fo
S
o)
[
2
J
-
©
—
wa T

o3}, F71EA =23 FAsAV AFdH FTES e Ul 9-S-E(10)2 ABrt AAE AEEdg. B
g o] gk AAjoo wel FUEA BRI FASAV 2FE JFES 2 U 9HEE(10)2 24T
o]|E(orthosilicate) Al ©Ate} &= A)31E(alkoxide) Al ©EAbe] T3ty U4z dx:S(alkyl alcohol)Al
2 S u ES

2
Zkeb vd A2 (vinyl alcohoD) Al WA} spetAow Age spgteolrt. T (100 &2
glAlo]E(orthosilicate) Al ©&E2F, &7 L3 E(alkyl alcohol) % H]d 43 E(vinyl alcohol) TEAE
=4 &ufel E£338ta, o] EFES AHacid) T=E A7) (base) Fwi= FAE FE(H20) 3 wrkstd &4 4=
<3 vjd 43S GEAY FPol=EAIV|7E LEAAFACIES AHEEZ YAE Fd FZ(neucleophilic
attack)$Fo 24 783 (Hydrolysis) % 5% T ¥HS(condensation polymerization)©] dolgel 23] A
x4 F Atk

i1k Hmé

—

A B2de o= AolE(orthosilicate) Al ©&Alo|t}. wepx] F7]EA
S 2 B MSE(10)2 9F 30mol% ~ ©F 60mol%, H.U} migkz A= oF
44mo1%e] L2 Ao]E(orthosilicate) Al ©atet FAsAE £3sk= °F 40mol% ~ °F 70mol%, Wt} wb
A AE oF 56mol%e] LG AIE = (alkoxide) Al TEAR A IEA(polymer)d 7 ATt LE2AHEA 0
E(orthosilicate) Al @A HEZSZA] Q&AM 2] Ao E(tetraalkoxy orthosilicate) ©EAY & ATt
AF AN 35 (alkoxide) Al A= °F Imol% ~ ©F 10mol%, BT} vFHASHAI= <F 6mol%e] &7 L3S (alkyl
alcohol) Al ©HE=}9} oF 40mol% ~ ©F 60mol%, KT} vlgh28HAl= oF 50mol%e] FA3AE Xl A= +
A ¢ Jdrk. 2 wEE(10)9] 7 B 24P e A9 e wEE(10) T E%olvh. &
ol W2 FASMAE X3t dE A vd &FE2(vinyl alcohol) Al @A}, A H (acryl) Al ©&AF, Ay

2 (cinnamoy )l SR % o] B9 ERRE i HPRE F HEUE o= shte] A & vk,

o5

Q=g Aol E(orthosilicate) Al TEAb= 5 wj@Fee] & ddstar, UM weE(10)0 23d <
A7 Gl & GellE s b, wigde] drget 54, A5 5w, A A& (VHR, voltage holding

e
ratio)S Z7MXNZIth. 2 ko] A 2 ¢ 22 A o]E(orthosilicate) ] ©EAtE HEDAZA
2228 Aol E(tetraalkoxy orthosilicate) Al ©&AYd 4= Qit}. HIEZAIZA o0&
orthosilicate) T&EAY ez E ol Fx4 XKX-TIeZ xIAYE HE

(tetraethyl orthosilicate) ¥, &Z(alkyl)A ©EA EE dlo] == A] (hydroxyl

3

3
Ry
At
2
NO
3
32
5

TE22 XIX-T1

/ ~0

N_-0-S

)
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[0593]

[0594]
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[0599]
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[0601]
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2 o] g 2244 Aeo]E(orthosilicate) Al Tzl A SMEES FHsIAY, &A1 A 35tE
55 SHst Axd P F A (polysiloxane) Al LAY 4 vk

a7 432 (alkyl alcohol) Al A= FHE o]FE o248 Aol E(orthosilicate) Al LERY] S0 o
A S Adte] @t Ate|th, webs & dAE(alkyl alcohol) Al ©HEAE X1 & (long alkyl) Al Al
s 23S vk, 4 dFE(alkyl alcohol) Al WHEAFS] ghsttxE ofg F&2 XIX-AlS® R =
o 7}& (dodecanol) TEAF, T34 XIX-A20.2 @S = FH2=HE (cholesteric group) Al ©EAF, T34 X

IX-A32.2 ¥HE+= ofddolEl= dEl#ol A (alkylated alicylic)Zl @&AF, 24 XIX-A402 = of
A olEl= o}Z g (alkylated aromatic) Al ©&AF B 4 (alkyD)A dEAL 5 A},

TE2 XIX-Al

NN N

224 XIX-A2
CH3 CH; CHz CHy
S A N
. CH  CHjy C\I—j\
2 CHy
CH5
HO
Tz XIX-A3
x=1~5
y =1~10
055
y
22 XIX-Ad

Olffs 31

Hd &F&(vinyl alcohol)Al THEAE HIE (viny) Al SHEAZA] A Ao &) Aslxo] dArLS 2t &
A3ES gAdt. vd 43S (vinyl alcohol)d ©@EAE FHE o] F= 224 Alo]E(orthosilicate) A
TEAe] S0 AdAEY. vd 4FL(vinyl alcohol) Al &=L et 2E T34 XX-VICE Z3HE 3|
j g

EEALZ oladdg o] E(hybroxyalkyl acrylate) ©HEA}F e 724 XIX-V2o2 XHEE @ og = Hd
(alkylated vinyDAl ©&2 & 4 QUrt}.

T2 XIX-V1

0

J,

T2 XIX-V2

OH
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[0607]

[0608]

[0609]

[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

SE5451 10-1902984

J}Y n=1~ 18

A71A, Xve <Z(alkyl), olH|Z(ether) X o=H(ester)d & U1, YW= wWE(methyl) E& T4
(hydrogen)¥d = Jot. AR A (cinnamoy ) Al TiEA= FHE ol Fv LE2AAFA ) E(orthosilicate) Al AL
Ao Sao AW, e del o) Aol MAAE e FAINTE FAdrt. =ISAEA ofad
o] E(hybroxyalkyl acrylate) ©EzlE &zbtlo]& (Alkanediol)$} ol "E Z=Zelo]= (Acrylic chlorid
e)E FA fuo] E35taL, o] EFE o ~H| 23} (esterification) ¥Hgoll 93] AxE 4= 9

AYE A (cinnamoyl) Al @& 3tetzE FZRA XKX-Cle2 EdY+= Ay olg= AlyrA(alkylated

cinnamoy ) Al @A A = .
TZ2] XIX-C1

YC

@n

o7|A, XC= ¢ (Alkyl), olHlZ(Ether), ol=F (Ester), ¥d(Phenyl), AlZZ4(Cyclohexyl), & Hd
o =¥ (Ester-phenyl) & o= &ud 4 Avk. YC= ¢ (Alkyl), @9 (Phenyl), H]#'d (Biphenyl), A& %3]
2 (Cyclohexyl), ®IAIZFZ&2 (Bicyclohexyl), H& A2 A (phenyl-cyclohexyl) & - 3vd
ATk, FAAE Aed FHSA nER 9SA wHZARND, BFAEIA, FET B v G 0|43} 22d
2TH FIEA B FAEAVE A%E SES e 2l 9= (1000 ded 37

%3 ANAZL A7
& A

=¥ B2 243 BAsACF 288 SaEe 2E mung HeR(100e A%8 el s 13 7k
Ao}, 12 7F2E WA 2224270 E (orthosilicate) 2l BHake] Zao] AZR FAujg gRo b7 oz
S(alkyl alcohol)Zl EAsh 4545535, 36)e Pl FAsAE vt va F4oz Adar). 17
e Eok £o187 B3 FAsA7 AT SRES 2 BEeNg W10 © 8ot wBdse] A%

Lo
[€) \__

bob e e @R 24 2 5 g
1 98 EReE WeR10)e A% 24 APLE Wl we 2%, % oF 150T ~ o 200T, W} uhgHd
stAl= oF 180°C oA 2z 7ta€nt. 23 7FE-2 °F 1000% ~ oF 14002, wo} v shAlE ¢F 1200% 5<%
P9 5 Aok 24 sAdewst Wl diel ¥

o

¢

&‘é
i,

Aol gF 9-3-E(10)9] S TS AlEv F HA A9
T Atk & O] g AAde] met e 9h3E(10)9] el F4" AMEH Alne w2 2RA F
7bset 98 (dye) € & Avk. 23 74E w<F 2WEAE 93E(10)9 &ulE S0E A, FHE 7438 =
A Aol E(orthosilicate) Al STt} Saflol AZ2¥ At &9 ¢4 &3 &(alkyl alcohol)A
T wjEE PG, FUIEA =20 FASAE 29E S3ES 2te 29 ve=(10)°0 o)

T S oA EEEs FFSA @i, B LA AFEAY o244 EeES WSk 7] uid,
1 o
‘IT

6=

forle oo

=76 AL b} Uy =X = T

22 7vE & FlEAl =23 FAEAE A% setes 2te £ whe=(10)2 ded Rl o) Al
A5 Axdd. 2 wye] Aalde] me s veE(10)2 A e X o s o Edo 54
o] AstEA =1t
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o} Aol 2Abg do] WHeA] FHEZ
g wigetS YAStE e AAFT ¥E FAHAE AE A gerh. ueba], dEAe A}
A 2} vl A~F(shield mask)7} QA &S
T des Ha, AGFAGA = A FHAA HAE = H

oF 400nm o]+ el AstE = DEAe] ATt A AEETh. oF 400nm o]+ TgelA sty
E AEAE ofmd-d & A Z3E X (acryl-epoxy hybrid resin), o}a# X|(acryl resin) B olZA]
A (epoxy resin)o.® TJA®E FX|(resin), Tlo}Hl(diamine)o.® A% 73314 (hardener), A& (Silane)o &
T FFEH A (coupling agent), =4 o 2| Z(oxime ester)o 2 A% 37§ A)A|(photo initiator) 2 2
Z7H(silica)9t ok YAH(acryl particle)oZ FAEH FHA(filler)S Zreth, 2 @] AA|dof e}
¢F 400nm o]/ oA Aty = HaAE A 2= EHZE(Oxime ester) Al FINAIAE 7HE 7 9

ol "o & Al Z3E A (acryl-epoxy hybrid resin), ©F3= FXA|(acryl resin) 2 o&A] A (epoxy
resin) & BEAY 7] =F(main chain)& FA38EL, A& (prepolymer) G&& 3ttt ofad o %A &
32 S=A](acryl-epoxy hybrid resin)E o} F%4 -1 % FIAHE pHdZad olaH-o %A E3E
4] (diphenylpropyl acryl-epoxy hybrid resin)®d % 131, o}AE FX|(acryl resin)+ ol 24 S-1
o2 RINE fudzad o3 4=X|(diphenylpropyl acryl resin)¥d 4 a1, % o|ZA] =X (epoxy
resin)= ofdle] TF2 S-Mo= R3H+= yud=Z=zdg o EA] £3E X (diphenylpropyl epoxy hybrid
resind 4 At}

fJoldl(diamine)2 oZA] A (epoxy resin)®} HFEsle]l Aslslan, WEAe] oE9S

AaANZ ojql
(diamine)& 2gltjo]s]| =g}zlo] = (octanedihydrazide)d <= iz, ofefe] 33H4] S-Ive g F3-

v, T
&

st S5-IV

o 9
1]
HoNHN—C—(CHy)g—C—NHNH,

A& (Silane) S A, F718 E£= F7EE

o,
i)
21_3
i)
o
ol
2
>
N

At A& (Silane)S EZWEA] A d v
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Az 2 A (trimethoxy[3-(oxiranylmethoxy)propyl] Silane)d 4= i, ofefe] %2 S-Voz IFd=

Tx4 §-V
/
] .o
OV/\O/\/\SI;I/ ~
/O

LA o ~ElZ(oxime ester)S AZE W (prepolymer) 52 Z3lste F53 MAAlelth. 24 ol ~E|Z(oxime
ester)T o€ HAI A ol= K4 o] ~HE(4-acetyldiphenyl sulfide oxime ester)( Ciba, IRGACURE
OXEOL, OXE02)¥ <= UaL, ofefo] Fx2] S-VIe= xdd F Atk A4 ol ~H Z(oxime ester):= °F 400nm
ol’de] el Astda dar, &g 7HA A o Ak &

TEA SV

0=0

(I
i)
of
10
5 o
il
i
>,
2
=2
ga
fu
Jo
o>
é
>4
E
i
o
X
=]
D
D
w
o
-
fr
o
)
1o
-
BN
1>
U)
é
O
mq
r |
i)
4>
30,
o

o714, X= opAdrEld Aulo]l=(4-acetyldiphenyl sulfide), ol@71¥}Z=(N-ethylcarbazole) @ WY
ol & 7}ulZ (2" -methylphenonyl n-ethylcarbazole) & o= 3yd 4 i, 44 ofefjo %24 S-VI-X1, S-
VI-X2 2 S-VI-X3o.= %" & o}, VYo 2= 4z &7 (alkyl group, CnH2ntl)d 4= ATt ne 1~129] 3+
A4Y $ ok w3 75 #Hd (pheny) Y 4+ ST}

724 S-VI-X1

O

S

T2A S-VI-X2
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SN

= i

T3] S-VI-X3

O
S, AAYEE Fhkn A9 AP EE

oA YA acryl particle)= BeAe] W8S #Aasta, HA
t}. ola™ YAH(acryl particle)E oFa3 A (acryl resin)¥ 4 A, oo Fx4 S-VIew TdE

siek.
2] SV

/f/ﬁ
O\

R

A 7k(silica)= HEAL] EAZATY FHFLAE A8, DA AEE F7HAAG. AEgte A8t v
Ol ZAFO) =(Si02)Y 4= AT},

= ol gk AAjdol] whEl oF 400nm o]/ el e AstEEdEAE oF 13wth ~ oF 19wt%d F AL,
B} vl skAE oF 16wt%] tlEld X2 olmE-oZA] &%E 4=X|(diphenylpropyl acryl-epoxy hybrid
resin)®}, °F 39wth ~ °F 4wt%¥ F Ja, Ho} BlEASAE oF 4Mwthel ddldzZd ofmY 44
(diphenylpropyl acryl resin)®}, <F 2wt% ~ oF 7wt®d 4~ A3, R} vlFA A= oF 4.5wt%S] ddldz=4
o] ZA] &85 A (diphenylpropyl epoxy hybrid resin)9}, <F 2wt% ~ 2F 6wt%¥ 4 UL, Hrt} vlEA A=
oF 4wt%<l Sgtr}o]d] =akato] = (octanedihydrazide) 9k, °F 0.75wt% ~ °F 1.75wt%% 4= a1, Hr} wlazsh)
= oF 1.25wt%el EgWEA] AW EAZZE AP (trimethoxyl[3-(oxiranylmethoxy)propyl] Silane)<},
ok 0.75wt% ~ °F 1.75wt%d 4 3L, B} vt sl oF 1.25wt%8] ot u i dAdglel = &4 o ~H 2 (4-
acetyldiphenyl sulfide oxime ester)( Ciba, IRGACURE OXEO1l, OXE02)¢}, ©F 13wt% ~ °F 19wt%¥ 4= Ui, B
o vhdA e A= oF 16wt%Ql HElFt thol Aol =(Si02) 9k oF 10wt%h ~ oF 16wt%d = U3, Hr} sfgA A=
oF 13wt%?! ok=™ F A (acryl resin)® TAE 5 AT},

¢

1

\

)

2
>
oft M
o
i)
B o BN
ko
N
N
20
k1

wol web of 400mm o3 sHgel Wolx FEH: ARAT EF
LR QYEAGAE DA FHoA wAEE 0T o
ol

> bl
i
ul
1-'
N
&2

=)
Ha
2
12
ol
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H3F UV-VA B =(Polarized Ultra-Violet Vertical-Alignment Mode)

<Al 1>

o3}, = 6c5 FE3te] WP W-VA R=E 7b2l AQEAT ZHA(300)9] AzWHo] 4
YA & 5a ¥ X bbb o wEt AlxE s ZAIF(100) T G FA|FH(200)S ]o
(Polarized Ultra-Violet Vertical-Alignment Mode)2] A FA|TH ZHA|(300)5 A|Fd= =
3 JfEFd 8% o|th, WHF WV-VA =9 AAFAF ZHA(300)E AZRsHe WS wldeh(291, 292)&
Aste S AQstal AE3E SVA =9} SC-VA o] N FAIH ZHA(300)F A Fs= HHIG FA }OPE}

wEbA] wER(291, 292)& FASE WHE AL TEEAU G AW Ao Hed AgEa A
VA 2=o] xfolo] AMe] AHErt. E=k b wjakuh(291) 3 A4 wiEkeh(292) S F4HHe AdHoRE T
dsl7] wEel F5E AWE Fstr] flshe] sk wEFet(291) 9] FA Aol AFAls] Ay HT).
5

A AL, S @A S3109 ©A S320004 3t A=(191)S Zhe sHE TAIE(100) 3 ¥E AS(270)S 2=
AR EAIF(200)S AFEE AL = 1WA = 52 @ % 5hE Fxdte] AW Ay AdFHow T, 3}
2R FF AF(270) AEd vA AXNE TE mA SRES 7HAA FE 5 I
S SAE(EA S331, @A $332)el = HAFHIE MSE (Aol B4 AF(19D) I FF AFH(270) 2ol
74z =X T el 98 7 g EASNEADY B3 Fulg BEAFZ(EADOR vA AR ((MPS:
micro phase separation)®t. 2|3 vl FEZE HPuE SEES HF Ao M (Polarized UV)o] A}

v
f ¥ RRAe 2v e Fu oD A wget2e)e] ARG olel, mrh AMSA s W2
IER-RESDREEES

Ak, AFF HEES A B E

A5(191, 270)9lel =¥ § F&EE Aslel o8] vAl AR PS)E T blA

F oAk WA Rz, dE Bl °F 60-90C, Rt} uighAEHA

v A 8= oF 2~38 B¢t oH] B3 (pre-bake) FAHo| FaA= o] AFujeF &<

4, Eo] ¢ 200T ~ 240C. B} npgz A= oF 220TolA F 10~60%, B

E} Ll ohﬂ% F 10-20% &<+ $74 3 (post- bake) Aol MaAH Al o) WA A (MPS) 727t B
ek AFuE wkgEo] v AW | § F4 FEd EEAe FE AGF ) T Fol +4

e BAS(EADS FAdska, d3F AL F2 3 A509Dd 7k FHol HF g =24S

(MZ=ADS AT Astel ofal wiAl FEEd Hd Fud 5432 FlE(33. 34)Eo] Hrh. ok Tl

FuH(33)2 oF 1000A FAY = stk ek AFZ ) 7S HY Folg Edo Erkd g 53

FuiE 28] vee A

e oo ]IF(

O

0_%_]4

ﬁi%ﬂﬁfﬁ: W28 T8 734 Ja‘ﬂHt* =43 {%P Fujek B2l &3 Fap v oF 5:95 ~ 50:50Y
o =

[c]
A whg=o] FEule 3 A Fghet JiJaHﬂH

% H&%%OH = 4 B 4 2 1 ouEe] HEAFAY o] i
T W opel P37l W EEol wobdrh webd £4 FulF ol of 50 Tk ol THHE A
of whgrAstth, 4 YWl BAol o 5 FYu olBoE FPTE A APA FUAel FobAM AYE
ARAS el Gadt. £ B B By T BAo Td A= A2t o 25765 dyme/enel .
A RV US AWsl G457 A 4 geF BA0 BW dEe WY Fg 240 Ry FY

T4 g L T Hy Aol ¢F 1,000-1,000,000% = iR =ZAZA, F<A7](flexible
functional group), €7}AA ZF87](thermoplastic functional group), F4¥H27](photo reactive group),
2 97| (vertical functional group) 52 ¥ 838+ 4 (side chain)7} 4 (main chain)ol]l &= d}} o]
A AEE sirEelt).

F7) EE Ak A81E nRA 0] Adse] 9 Fk Sl MFE 5+ ARS mFE 248
oL, WA} o 5~ 200 A EL WARE B EE BN FHE 5 AL
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Fure7)E YA 5o Fxabe] e A FE%H(photo dimerization) wWHS HE:E Fo]A A (photo
o] dojup= Z&7]olt}. 15 B9, #Ns7e olx(azo)Al sHE, AlydelE

2

F(chalcone) Al 3}¢+E, Fvld(coumarin) Al 33HE, ZElolv|=(maleimide) Al 3}t

=
=
= % ol59 Efe T AHE Aok sy o] =R o] FofxIrt.

T4 drl= 719110, 210)¥ HasHA A FHel sk —r” wgoz F3 dAE olsAlYE 8-S
st 7]olal, ®BAFTE °F 3 ~ 1091 ¢4V EE %}5’*7\17]7} 2185 old7] Ee gAFTE oF 3 ~ 1020 477
EE GFA7E A3 AlelE2 R AR gdE .

fred7l, ARkg7], A Hd7] ol Aol A= veolwl 5o d@Avt & 4Hacid anhydride)s 3
AR FEEe 2 FuE 2do] Alxd 4 Ark. g o 2ZA ZA(F), ofH(aryl)7] & AludolE
(cinnamate) & E3sle F37F Aol st o] X3 = Toprly AXN= rgbsto]=eto] = (acid
dianhydride)”7} &% o] 42 Fujgk Edo] FAET. E4AF)E 28 g E24S AE87] $13 FAA)
t}.

o2 AAlded me 2 s 24 driaA A87], Fgr], 7 Bdr] Fol AfEel e EES
Eoln =, Fotuat Foll H7tHel Axd = Ark. o] AS VA #AETI7F ada FHe A A
FEoRA, SHe I FE7], BNeT], 74 #dr] 75 et

¢, A T A e FAE 29 7 oolew, T Fit 2AEE °F 10,000-1,000,00000 . A
F Faiek Edo] of 50-80 B4 v o =TS EFT A, AARAIGA ] dFH o] AT HA
AR 9 AgeA FAdE L, AFEAGR ] S acy] et AF Tl 28 1wz F3ol
Agtd ¢ HH7| S oF 5 B ost®E 3 = v}

F=  Zgolu=(polyimide), Z# ol iH(polyamic acid), Z&| ol =(polyamide),
(polyamicimide), ET|d~dHZ, ZdEd, Z5-dg, EY2Hd 9 o559 E3&E F
o BAZ olRold + 4tk FHYL olv=rlel qu PR wol TgREH, A Hol, s

S0 o 5026 oY XY A%, T FAmI o AN e AFEAGAE 3170 FEDS
WS AFo] gaHT, APRASY W ergye] Tobxrt

g T 248 ded SC-VA BREeo 3d e EdY 4 o, E=3k AF e 522 VA(Vertical
Alignment) == X3+ TN(Twisted Nematic) EE= U= A2 o] Fofo
T4 AAE 7R A Al LoletA olsflE Holtt.

Al el e A G Aol AL dUV) o] AW Fukgr|7E 3 sk o el oJs) 37 skE(35)°]
<l 1 Tl RFeh(33) 3} Apel el ofa P4 35S (35) skt w29 T

:(,)l:t
ofl
o,
it
N

A guie BEd3o 2AEE e HY A9 (Polarized UV), H3 k<4 (Collimated UV) Hi= 7)ol
#Fd 4 k. HY AAe AHAFG =X (linearly polarized ultraviolet, LPUV) & F&E AL H =49l
(partially polarized ultra violet)¥d < vk, FAF 32 oF 270nm~360nme]ar, ZAF oly=#= < 10
mJ~5,000 mJ¥ + Aot FE FHetE NFHES AFste AFE7E Al waart e e AR A%
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71(Clch, Clc)e A¥ #A 58L& Zgatt. £47](Clch, Clcl, Csth. Cstl, Cstd) AFELS HAA(,
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HA) Bek A HF(191hG) # o]9] A2 H-3ha de] PR A2 HA FIa AF(191160)S zterh. A skAa
X43(19IB)3 A stao] Al Fshh Jol FAE A1 HA Fskk HF(191hB) 7 o] A2 Fskak A
dE A2 A Fska AF(1911B)S zteth. AA Al F3ha AS(191R) 3 54 A1 F3ka A 5(191h6)
tzhe] m A 7H 3 vlA £8 FL A7 oF 3um®t OF 3um®la, HA Al Fska H=(191hB) ] HAl 7HA
Zop vA &3 FL oF 3umet oF 4umSith. HA A2 kA AF(1911R), A A2 Faka A5(1916) 2 A

N

oﬂ,

_1\1

A2 Fapa AF(1911B) ZHzhe] wA 7k Z3 vlH &3 2 Zbz oF 3umet oF 3umit). B o] 5o
mEh, A ghae] e Al F3A((191hB)9] WM &£ E9 E& B} staEd de Al FIAE(191hR,
191hG) 2 A2 F-3AE(1911R, 1911G, 1911B)¢] wA| &3] FHY Z7] o] HMs4ro Al F34 =

= e,

A Al w A A1 B8k A AS(191hR, 191hG, 191hB) ZHz+e] mAl 7FRE WERe 30tk 63% ¢F 40%
ojth. AA  maAl W HA A2 F3pA A=(1911R, 1911G, 1911B) 22+ mA 7FRE WEke o40lt). 04:
oF 45%kolth. 039 ©4v 77 W|AFAe] WHFFo dste] o|F= Ztwolrt. olet o] Al HsiAh HAFE
(191hR, 191hG, 191hB) ¥} A2 ¥-3b& AZ(1911R, 1911G, 1911B)E9] W A7FA] 3L tr2A st A1 23}
259 3m9) A2 FaaEe] =yt 2AEY. VEFgATS FASE SAE AelA A2 Faae] WHE
A2 Fslie] AHHET} oF 1.75u] A7]o|t},
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[0779]

[0780]

[0781]

[0782]

[0783]

[0784]

[0785]

[0786]

[0787]

on
J

361 10-1902984

olgt, & 129 7]& FAT (P SFAAFT(IIES 2t AGEAIFX ] F34 54 9 a7 AgEn. =
13a= 718 FAT (PSS o|F = IAHFE BT FUd FRE ZE THUIEe AFEANLACAA SHE
AzA7]-3 =0 2giZola, % 13be & W] mat ®= 120 E=AlE 72 sAT(PS) Y AHF(19D)ES
Zh= MFFEAFR oA S89 AxA7]-3 e Tgizolnt, Hg & dwol MFFEAFX|= SVA 2= o R
AZHAL A3t TFFHY 161D BA o2 FAHJE. w3k 2 W] A2 F3ki Al FdE AYgS Al
B3l AT AP Aol i) oF 0.7791F L, AHE A kA4S oF 3.55m i}

74]Z:EL7]—§]EH] aEjze] Jt' H At gy E AF(gray) A7|elar, Al

—HN‘
'19\‘ ro

3 2A=(191h, 191Dl &7 2]
2HE E3VE FiA 59 60° oA SAHE AFEAIGA S Fmnjo|t}. ARFH9 3wnl= F5H o
60° oA SAHE 7 A5 Hd F=el gk Ax=ar|e] FEo|th. oA T 13adl FAE HA = gz
(B1E Fastd 718 =& Ax, = 250 AxdA A k4 3 =7 100cd(ZFEe)olar, 150 Azl HA 3}
%7t 50cd oW M Hw (Bl M= oF 050tk & 1330 =A® i RI, G, Bl 2 W1
72y Tl AAFAIEANA S48 NG, mAF, A gl W] 3wn] agizeli, ¥ 13b
LAlE Pz R2, G2, B2R Woe A7t B IOl AAFAFA A SAHE AN, 4% A4F Z oy
Fo] 3= g zelr). WA (W1, W2)2 AHAY IE(R1, R2), A% (61, 2) ¥ HAF 3=
(Bl, B2)S &%k zlojw, wiag oA A3 =g gl JAg 3wms 242F oF 550~65%, °F 20%~30% 2
ok 10%~20%S =}A| 3tc},

o

é rlr 1—>

T 13a ZPEoM &
SHARDE 71€717F 5431
3 &y FHBL o] wakstE HE AuH AAG 3 wn7l g4
HI7F GHE = AZRA8) FEollA A ZAIEA = El
(vellowish)o] AIRI=H 3}4o] ﬁ“gs}ﬂ %5’— <l
yel

Hpo} 7ol Elflow AW FIAZ F-E(A8)AM FvIEe HAY Fmn

SRR i as P R B g R B K D i B

& 3= ]E Oﬂxhs}u} o] o} Qo] AT 3w
lo

b
ba

gojAie. Wy FRagd
A% Z|EAZo] 3|7} E_i]-o
(yellowish)o] 2 #&H¥ x| =t}

e E 13bel vhebdk vhsh o] ® wmle] V)3 A (PS)e] HAAFES 71 AAEALAE T AA

EAZANA R AAF AEE FAGDS FAY AEN FHGDel wASE 1 A g =
3ol HHleR EAR FOAE FRODAN AN N FUR) £ B4 A ) A
e gE] uEel AMG AP Fet GANE PRS2 gtvh nebd # ude] AQEAY

A= FEAES M(yellowish)o] AL = Ao] A g

32
o

EE T 7 RASe) it SAAxA GAHEA 7 RAS Aele] Aw A7t gebd B9 AFEAR
A E e ARgel} AAL olF B2 WAY F Atk olF AMSY] Slste] AL HLEPSS ol Fi
A s Aele] Fwt #HHA AAE Bast 9

</\1/\]oﬂ 2>

T 142 2 4] B e Axde wE AHFAIGAE TSk 7| 2ESAT(PS) Y FAMF(19)E =
oltt. & 14% s ZAIF(100)e] FAHE 712 AP stAHAF(191) 5 HHER YERd ot} sha
AF(19D) 9] HHEEE AT e AELS & 1204 d&d uiel o] TUsty] widd AL, o3t F&
| AW Adel Ay AFgHI zfojHo] AAls] AHHET. 71 FAF(PS)E 37HA 71EME(primary
color), & AR, 5AG) = FMB)ol Hdst= A4, =4 8 F4 SdA(PHER o]Foxtt. 24 a4t
e stad=Ee] AH don, 7 i AT Al F A2 F3kh A5ER AU

=z

A Al B3 AF(191hR) T A Al B A A=(191h6) ZHzre] wlA 71HA
3umet oF 3umelil, HA Al FshAh HAS(1910B) 9] wAl 7HA] Z3} mlA] E3 FS 2}
3um, LA dGolA <F 3ume} oF 4um, MA FHolA F 3umet <F 3um ~ 4um°]1:‘r 7—} Zvdel FAdE mA 7HA
(1952 7k= 2 A= AA=71(195) 0 dal] 2oz Pk, o]eh o] A A1 F-3t4 M= (191hB)e]
HEE B AT AL P NE woh O %o AEE 34 AL FeaE 20,

A A2 i AF(191IR), A A2 F3ha A=(19116) 2 HA A2 $8A A=(1911B) ZH2He] mA] 71HA
Z3l nA &9 ZL& HA Fd 9ol oF 3umet oF 3um, LA I A °F 3umet oF 4um, MA FHoA <F umet oF
3um ~ 4ume]th. FA A1 L A2 F3kA AS(191Hb, 1911B), AA A2 kA AF(191IR) 2 =2 A2 23}

- 112 -



[0788]

[0789]

[0790]

[0791]

[0792]

[0793]

[0794]

[0795]

[0796]

A AF(1911R) Aol E3e A2 7] 7kA] F2 oF 3un® dgatar, WAl £33 F& oF 3umel A oF 4um
og HaAom Wate d9eltt. 7 =HdEClA HA 99 WAL AA 4o WH, Z HA 993 LA Jo
MA Fels St wAel B oF 61%oltt. Hg 2z mvjlEelA MA G HAE HA 9 Al el oF 30-35%
oltf. 7t F-stas el 7 mwijlEdl PR viAl 71975 ThRet AR AAE7I(195)9

(1
gtozn A1 F3piEel digh A2 F3)
P 7] well B2 (texture) Aol FAskaL A2

A=A w A A1 Beka A(191hR, 191hG, 191hB) ZZhe] WAl 7HAE WS FL5H, o590tk 65
T oF 40molth. AA L = g g A2 Bakh A=(1911R, 1911G, 1911B) 77k} Al 7HAE Bd2 Fd3}

= o =
w, 06°|th. 06%F °F 45%0lt}. 059 06% 47 HPALY HAFFHo| sty o]F& Zmolty. 059 06 7t
=7 g2A A7 witdd Al FaAiel A2 Btk vt 2dEo] AFFAGR e S ARl JdH

£ H

% Lol EAE mish ol 34 S2AF9IB)S AL F3A AFAHD) VAl 23 ES B Hase Al
s A3} ge) gozM AYEAGAY F2AES el lovish) @l AND 5 ek,
5 126 ® o] mAE NS ge) P4 Sa0Te A0S @ g0 P2} v HRATE FE9) o
27 944 4 ek

7 wolQle] 94 mAl A9 ES AR EE AR AREZ(195) F st
Aoz F4d 4 god, urh wgHaAE 2 42711950 tal dRHe vl 744 (197)
=)

Z[:
we] e ANd2A 7 REAEP)E B (vello) S EFTe] 4744 o Moz oFold F gl
48 FAA77) 98 1K olel A RAER TR J1E FLEES)A 27 ol4
o 727k BE shtel 71RA HaAF(19D ) Fxo A ¥4E & ot

8 e
2
ox,
=
>
o
N
(o,
2
oy
N

1o,
N
e
_1)4
B>
=3
U
=
©
C
il

<Al 3>

ojst, = 28 ~ & 328 FEE ko] 7 s (PS)9] T 7t dAE] AWEd. = 28 ~ = 320
Al P AIZEA(197) 53 MAIER(199) 52 A2 Gadolvt. Al Faka d=(191h28) I A2 F-5ha

(191128)°] WA= oF 10 2 WA o oF 10 1.5 e & gd 5 ok, Aol dels s ded 4
Zhefe] A s AU Afdn,

280 EAIE 7)E AP B @ EA we) 7] M (primary color)e] & (PX)dl slEEHE 34
FE9 27 M2 g RS xgtl. 7B (primary color) AA(R), =A(G) 2 FAM(B)olaL, olE2
7 A = og A FAPHES AT A SdaPdE A gtAdSF(191R28)0] P EH A
om AA FAHZT(19IR28)S Al F3hA A=F(191Rh28) T A2 3} AZ(191RI128) 0. & FA T, 54

= 54 gAHF(191G28)0] FAEC lom, A shAd5(191628) Al F3kA H=(191Gh28)
I A2 Fska A5(191G128) o= g Erh. HA sA(PX)el= FA 3Fa=(191B28) 0] FA ] Jow, H
A3 A= (191R28)2 A1 B34 A=(191Bh28) I A2 B34 A=(191B128) o2 FA 9k, 7| B3l4ate 3}
2AFTE, Z AN A4 9 HA FAHTE(191R28, 191628, 191B28)9] Al ¥-3kA AFE (191Bh28,
191Gh28, 191Rh28)¢] Z+z}-e 4709 =w|el <& (Dhl, Dh2, Dh3, Dh4)& ztar, 3 AL A2 H3ki A
=(191B128, 191G128, 191R128)¢] Z}z+e 4709 =wH|el 495 (D11, DI2, DI3, DI4)S z=

L=
=
=
=
KX

p

Gl
g

7180 stAEFS FASE HAZIK(197) 5 ZE HAEH (1995 FEL VENEY] 7F AT
A oE FES M F Uk dE 59, A SAHF(191R28) Y] A1 F-8kA A=F(191Rh28) T A2 F-shai A
Z(191R128)° A H 8719 =W QlE(Dhl, Dh2, Dh3, Dh4, DI1, DI2, D13, DId)el A mAI7FA(197)¢] Z(S)T
A& (199)9 Z(W)S Z4zf wwo] ZAlE shabg wako =z oF 3 4umolA oF 4.2um7bA] 2k 0.2um ~ 0.5um®]
Heuel e gk Axdow Frpehth 54 gl 5(191628) 2] Al F-8kA A =(191Gh28) 7 A2 F-shA A
Z(191G128)ol FAH 8/0e] w15 (Dhl, Dh2, Dh3, Dh4, D11, D12, DI3, DId)olA W AZFx(197)59 %
(S)EF AL (1995 Z(NES 2+ =l =AH AT WgFe R ofF JumolAl <F 3.8um7H4] <F 0.2um
~ 0.5um WAWe] & s HAaH oz Frheth. A Az 5(191B28) 9] A1 H-8kA 2 =(191Bh28) 7 A2
Kol A=(191B128)0] A L= ¢15(Dhl, Dh2, Dh3, Dh4, DI1, D12, D13, DI4)olA mA]7}+](197)

) =
oo
N
o
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[0797]

[0798]

[0799]

[0800]

SE55 10-1902984

=9 F(O)EH "Asd 1995 F(HES 247
0.2um ~ 0.5um Heje] & #rts Hadow 74 3
Dl4)o] Z4zhe BJapo] OFER B8, 1 a5 442 vd
o] mAEHES 7Y, 2} aFEWe vA 7HHER PA S8 E

2 oF 2.5umdl A ¥ 4um7}H] <F
2}, w215 (Dhl ~ Dh4, DI1 ~
(9EQ MANAES} T3 Z(HE

= =
5o SUE WP IFES w3

£ Jo

ol3}, AxAL el W AZEA(197)Eel oigk wAZFA(197) 59 98, AL 7% B AaAL @9 A
o7} AwEch, 7|EstATe FAHWTES(19IR28, 191628, 191B28)¢] A1 ¥4 H=(191Rh28, 191Gh28,
191Bh28) S5l A ¥ Dhl @ Dh2 E=HIR1ISoA A 2A2 T Aol oF 20umo| i, W A7}A(197)5 9] FH-akzt
2 oF 40%0lx, AaAa e EHo] ZAY 3 Eko g ok +0d4 ¢ +1274A] ¢ 0.5% ~ 1= HY
el & guE HxpHow Frheith. yEIATe AdFE(191R28, 191628, 191B28)¢] A1 H3ti A
(191Rh28, 191Gh28, 191Bh28)E¢] &AW Dh3 % Dhd =wglEeA A a2A2 @9 Zo|x ok 7ume]i, w7}t
A(197) 5] FHEFAS oF 40%0|aL, AaAL AR oF 150tk A FAHF(191R28), =M FAHF
(191G28) 2 A 3}AA=(191B28)2] A2 H3}A A=H(191R128, 191G128, 191B128)E°] Al¥ DI1 ¥ D12 =
Holgo A Az & dol= < 20umelir, "AZFA(197)59] Fuakzde of 45%0lal, ARz dxEE
oF 150tk Z|EsATo sAMTE(191R28, 191G28, 191B28)¢] A2 F3A HS(191R128, 191G128,
191B128) 50 &A9 DI3 2 DI4 =HQlSol A A2z 9] Aol oF l4umolaL, " A7FA(197) 59 F43kz)
2 ¢F 45%kolal, AR Zes =Wl =AlE S o of +00A oF £15744] o 0.5% ~ 1= 9]
ol g g dAdor etk H4 sk d5(191628)S A8k Dhl, Dh2, Dh3, Dh4, DI1, DI2, DI3
2 DI4 =159 Ztzbol| FAWE uAZEX(197) 52 Fe, NaAa 4 2 oAz & dole= HA 3

2R (191R28) 2 A A 3tAAF(191B28) S A =HES Azt dAdd mAZNX (19759 F943, A
g 7= R Ao e dolep Tttt 2 wwe] HAldd mel, 7]EskAhete A FE5(191R28,
191G28, 191B28)ollA | B &7 AI=F(195v) 9] 9% g%l E=w1E5(Dhl, Dh4, D11, D14)¢] shid=
T2 T FA ZF7]9) ARFE(195v)9] e L EZe] PFAE “uS(Dh2, Dh3, DI2, DI3)9 shAHTF Fx9}
AZE-(195v)e] sl diAd 5 ot o9 #2 FAHAFER FAE 7] FAhT2 AHIAGLH ] AU E
A 7|aL, FEAES A(yellowish)o] AlJEE RS Zoln, AHRTAZX A 3|dd deo 3|dHds A

AMA FAN 5 A FaAE F Ak

Al F3ha HA=(191Rh28, 191Gh28, 191Bh23)E°l FAH stiz=s HEH d4F e Al & A5455(192

ek + F4 E719 ARF(19%v)E AZde sthd= AR JE5(715h)E Zteth. A2

191G128, 191BI28)E° #FA4H stihd= HEHD AdFE = A2 3 1537

AER(7131) 2 s 7kE JEF(7131) % g Z719 AZE(195v)=
AAR =

sl
H =
(T14DE e, ols 2e fRAT LA EEE SRR EDE R

<Al 4>

E 299 ZEA|

= S
S(199)59] 252 2 F3isd FAH ZrdEdAE TdshA dAEA Ak F, Al Eeasel IA
% Dhl, Dh2, Dh3, Dhd Z=wHIR1EA WAZFA(197) 59 FHE7 VA& (1 = |

FASA Exsta, A2 F3aEe FAE DI1, DI2, DI3, Dl4 =
= 9 2 AetAl Fxgrh. e, Al FskAhEe] mvRlEd FAdHE vAZEA
(197)E°] FE T HAER(199)ES] FEL A2 Faase] Evddsd dAdE AEH 24 FgdHo] 9
o g8 5W, 7)EstaTe sAFTE(191R29, 191629, 191B29)e] A1 F3A  HT(191Rh29, 191Gh29,
191Bh29)E°ll 4% Z=w|1E5(Dhl, Dh2, Dh3, Dhd)ollAl wAZ}A(197)E9 Z#H(S)EH MAER(199)EY *
(NEL = TAE sax Wegdoz oF 2. 5umdlA F 3.2um7bA] 2F 0.2um ~ 0.5um HWE] 3 FukE A=)
Hog Zyieth. Elar, 7|R3lAae AASFE(191R29, 191G29, 191B29)¢] A2 H3pA A =(191R129,
191G129, 191B129)5¢] &A® =w15(DI1, DI2, DI3, DI4)elA wlAZFA(197) 5] F(S)E3} m A& (19
NEY Z(NHEL 2z o] =Ad sharg wako =z oF 2 5umoll A oF 3.5un7bAl ¢k 0.2um ~ 0.5um B
g #RE HAAHow Frkeith. 2 od o] AA|de] mel, =W <1E(Dhl ~ Dh4, DI1 ~ D14)9] Z7pe &H:9]

= O =
THER RUNT, IFEY 424 AR BEo WA BAR BE MALRES A, 4 1FE

[ex

©
N}
et

ol

(LT
il
flo -
b
p-)
ro
i
g
Au)
o

I

L)

1

il
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[0801]

[0802]

[0803]

[0804]
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W) PSR A S35 BEe SAE PR IFES we FhEE F5e 4 4 Ao

ol3f}, AAlL el W AZEA(197) &l oigk wAZFA(197) 59 98, AL 7% B AaAL @9 4
o7} AWETh 7|EFATe AHNITE(19IR29, 191629, 191B29)¢] A1 ¥34 H=E(191Rh29, 191Gh29,
191Bh29)°ll ¥4 % Dhl, Dh2, Dh3 ¥ Dh4 Z=wQlEol A A|2AL w9l Zoli= oF 1dumolaL, A2 F34h A=
(191R129, 191G129, 191B129)E°l &A% DI1, DI2, DI3 ¥ Di4 =HIQIECA A2AL &9 Holx ¢k 10umo]
o}, A StAAS(191R29) 2 HA) 34 (1916G29) 9] Al F-3hA ASE(191Rh29, 191Gh29)el A9 Dhl,
Dh2, Dh3 % Dh4 =w|1E59 Zztat FA sFAHZ(191B29)9) A2 B384 A=(191B129)E<] A9 DI1, D12,
DI3 % DI4 ZwWIEe] ZAZbelAl wAZFA(197) 9] F=HeFz2 oF 50%, oF 48%, oF 40%, ¢F 41.3%0]a, A
g e ZF =delA oF 150tk A A (191R29) H =4 3FAAF(191629) 9] A2 F3kA A
=(191R129, 191G129)l &Al€ D11, D12, DI3 E DI4 =Wl 5e] ZZy A 314 d=(191B29) 2] A1 H3h4
A=(191Bh29) £l &A% Dhl, Dh2, Dh3 2 Dhd4 =d¢lE tellA wAIZFR (197) 59 48202 oF 425,
oF 40.8%, oF 48%, ¢F 49.2% 0|3, A1 e 7 So A oF *150]t}.

o

o
o N
L

bt

]

— =
7124 (primary color)@ T4 71% 847(PS), Al H3t4 AFES(191Rh29, 191Gh29, 191Bh29)3} A2 ¥-3}
& AFE(191R129, 191B129, 191B129)o& o]Fojx 7} 3pAx=(191R29, 191G29, 191B29)E, =H|Sl d9E&
(Dh1, Dh2, Dh3, Dh4, DI1, DI2, DI3, DIHE rolad sfad=, AaA g4 WA (19)E, 2 Al

Falr A7 A2 Faa AT WAnE dew Ay B & 289 #Hdte] o] Foj HAdyzn giA= fAs)
th. ol¢} 7o FAATER FAYE 7R FATS E 289 HHEe] A g9E et Al 2 A2 Rska
Z=(191Rh29, 191Gh29, 191Bh29, 191R129, 191G129, 191B129)E°] FAH 342212 HEH d4dRE = 23¢9
%= 24cst BHst] A fAlsith.

<dAfel 5>

T 300 Z=AE 71E FAFPS)S TFASHE SadTELS 2 dyge] 5o uel A2 Faka A=(191R130,
191B130, 191BI130)E¢ =w|1E(DI1, DI2, DI3, DI4)9] ZAZte B9 MBEEHJIES 7IAY, ZF MB Zd
A e HAZAEY HE WAEEEY HES U FE Q B ZUolE Alo]e] Z2
7 qBEEQl o mAZIAEY] 25 EE uHERHEY 2

191Bh30, 191Bh30)¢] %215 (Dhl ~ Dhd)<] Ztzbel| A mA7}xEe] =
A HRHor FrEt, 289, HA FAFTF(191R30) F HA FAAT(1916G30)9] Al F3ka A=
£(Dhl, Dh2, Dh3, Dhd)olA wAIZFA(197)E9] Z(HEH} mHEH

(191Rh30, 191Gh30)E°l HAH Z=dAE

(19959 Z(NHes &do) EA" 3% wakoz oF 2 8undllA oF 3.3um7HA ¢k 0.2um ~ 0.5um HIHe &
Frg Axdew Frksig,. aga, FA 3AA(191B30) 2] Al B3k A=(191Bh30) Eoll dAE =l
£(Dhl, Dh2, Dh3, Dhd)ollx EwWel Z=AlE shatxz ko =z mAZA(197) 59 FH(S)EL oF 2.8umelA <F
3.3unZkA 9F 0.2um ~ 0.5um W] ¢ gwrd AxH oz Frhstal, mAES(199) 59 FH(NDES °F 3.8un
ol A oF 4.0un7tA] et 2 dwe] AAjelel] wheh, =w]QlE(Dhl ~ Dhd, DI1 ~ DI4)9] Zzhe H4o] &
E2 B8H, OFEY 474 YT 5 AV U 5 vAHERES /A, 74 aFE

o HAZIXET A L85 EEL AR Wik 2§55 uwe ZlEE FE5S M 4 k. 7 Eska
9 3FAHFE(191R30, 191630, 191B30)e] A2 #&}4 A=(191R130, 191G130, 191BI30)E< =wWS1E(DI1,
D12, D13, DI4) Zr7+e] ZF B mw oA mlA7EA(197) 9] Z(S)E rHAER (1995 Z(N)E2 77
oF 3.0umelL, ZF =l uie] ZF AME LEule] %2 o 27um oW, 7} E=udl uo] /AT AH E=HQlE A}
ole] 7+AL ¢k 4 5umolvk. WE, A2 H3A AZ(191R130, 1916130, 191BI30)Ed] dAH Z=wAE(DI3
DI4)o A tiFEe] mAMZFA(197) 59 Z(S)EF "AHER19DES] E(MES 27 ¢F 3.0umo]3, 183
43 A, & 89 o 27um (AR vAE3(199) 5L A% AE3(199)E] Z3 UE Z 9E &
oF 4.5um #F(S)S EFe ABE EWRRIES 7H F Uk EH e tE HAAde] wa dAgs A", & F

o= Qg HMAZA(197)E EE MAIEE(199)E9 FHRU 2 £S5 e vARA9NDNE e HAER
(199)5°] Al H34x AFEe A2 F3t4 A=E P48 Z=d9lE(hl, Dh2, Dh3, Dh4, DI1, DI2, DI3,
DId)el FAE = Ak, 7|E3lAae 3AH=FE(191R30, 191G30, 191B30)¢ A1 #3k4&  A=-(191Rh30,
191Gh30, 191Bh30)E¢] 34 % Dhl, Dh2, Dh3 % Dhd ZEu|AEA A 1A w9 Aole ¢k 10umo]al, A2 ¥
sk A (191R130, 191G130, 191B130)Eo] &A= DI1, D12, DI3 2 D4 Z=delEdA AaA2 v Zo|=
oF 7umelth. ZF 7] stawte] TS| FAHE mAZFA(197)9 T (a2 e = 2990 #A S
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oozl Wyt FUst,

ofl

712 (primary color) o2 FAHE 7] 3A&(PS), A1 ¥-32 ©=(191Rh30, 191Gh30, 191Bh30)2F A2
2> A=(191R130, 191B130, 191BI30) &= o]Fojxl Z} 3}4%=(191R30, 191G30, 191B30)E, =vQl F9=
(Dhl, Dh2, Dh3, Dh4, DI1, D12, DI3, DIH)E ol &=, Az P wAZkA(197), 2 Al #
sha WA= A2 B4 A5 WAHE dew AW e & 287 dste] AWy fAbsivt. o]ek 2 sk
AFERZ 49 78 A&7 & 288 Fxete] AWgt adE zZterh. Al 2 A2 B8k W5 (191Rh30,
191Gh30, 191Bh30, 191R130, 191G130, 191BI30)E°l FAH A2d=F A& ARE = 239 & 24cet #HA
skl A3 AT

-3t
fe=]
hl

[
h
]
H

i)
re

<HAle 6>

= 3le] EAE 7] SAa(PS)el A mAlZEA(197) 9] T EEwe] 54wk Al Faka A5
(191Rh31, 191Bh31, 191Bh3D)el AR ZvdEclA Bl A2 H34 HA=(191R131, 191BI131, 191BI31)el &
AE moeds o A, 7|E3ade] 34HFE(191R31, 191631, 191B31)<] A1l H-3k4 A=H(191Rh31,
191Gh31, 191Bh31)59] Dhl @ Dh2 EwW|QEeA A 1A T Aol oF l4umo| i, W A7FA(197) 5] FwaF
ZH52 oF 40.8%0]al, A iy oF 100tk 1ga IAES Dh3 ¥ Dh2 =Sl A aAa v
doli= oF lumelar, PIAIZEA(197)59] FH&F4EL oF 39.250]a, AaA A= oF 10%=o]th. 7]3ska
9] 3lAAFE(191R31, 191G31, 191B31)2] A2 3} 7&%(19112131 191G131, 191BI3DE<] DI1 ¥ DI2 =
HRJAEAA A AL @9 Aol= ¢F 10ume] L, WAZEA(197) 5] FHFELS ofF 42503, AaAL ZtEs
oF 15%oltt. 28]al 2AE9 DI3 % DI4 EvjIEoA A2A L 9] Hol= ¢ 10ume] i, AIZFA(197)E2
W eL of 41.3%0|a, N Z4xE ¢ 15%oth, vAZFX(197) 52 FHE¢4EL Do g 4=

O
o0t

91t

¥ 4N

A B AHMTF(191R31) D S FAAT(191631) 9] Al F3kA HS(191Rh31, 191Gh3D) S FAE EWds
(Dhl, Dh2, Dh3, Dhd)ellA HAIZFA(197) 52 %H()EFH MAHER(199)ES] F(NES =W EAE it
gko 2 ok 2 SumollA] 2k 3.3umZFA] 2F 0.2um ~ 0.5um WY 3 #pebE AxpHor ZFrisicy, aga, FA
St =(191B31) 9] A1 F3ka A=(191Bh3D)EC] A ¥ EW<QIE(Dhl, Dh2, Dh3, Dhd)olx =W Z=AlH
s WEgo R mAZEA(197) 5] F(SE F A& (1995 F(NHES oF 3.3umellA ¢F 3.7un7bA] oF
0.2um ~ 0.5um U 3 ZaE Fxpdow =713}, FAHFTE(19IR31, 191631, 191B31)<] A2 23}4
A=(191R131, 191G131, 191BI31)E9 =w|21E=(D11, D12, DI3, DIA)elA wAIZIA(197) 59 Z(S)ET mAE
(19959 ZT(NHEL o] =AE 3}a% Wekoz ok 2 SumollA ¢F 3.9umZ7FA] 2k 0.2um ~ 0.5um HH
Eigdstiass X*xWOi 71ttt 2 odbgo] Axjee] wig}, ZeQlE(Dhl ~ Dh4, DI1 ~ DI14)9] ZHZhe H4=9]
OFERE B8, OFEY A7 5Yd TS mAEY Ut 59 nHE

yle] w A 7A &AL UM &3EY F E =
AOArES & 289 #Aste] AW fABIER o]d 2

191Gh31, 191Bh31, 191RI31, 191G131, 191BI3D)EC FAHE FAHT F&5H d4F = & 20c8 #dste] HH
7 frAbeiet.

RES A, 2 :L—r
KR

<A Ao 7>

2 gl tg AAde] wEl = 320 =AE 7]E FAF(P)ES FASE AP ey, TE, olE9]

SAa(PX)= X 25 ~ 27bs} #Hste] A 2, F AT J1Wo] Alo]EM(121)d Halgk wako s 3

Hie FRE zey, B oage] AAldd tt}a} T 320 Z=AE 4 FAPHES 747 7] A (primary
Al

= AAR), 4G, 4B 2 BAME 748 AN skAd5(191R32), =4 854 5(191G32),

R i}i4%(191832) 92 WAl ] S(191082) S e, StAdSE(191R32, 191G32, 191B32, 191W32)<]

Al F3hx AFE(191Rh32, 191Gh32, 191Bh32, 191Wh32) ¥ A2 ¥-3A AFE5(191R132, 191G132,

191B132, 191w132)0i TG AL Feka A5 A7 e Erl]l 99=(Dhl, Dh2, Dh3, Dhd)& 2t

i, A2 F3a AFEY Zz7Ee 4709 =Wl dE(DI1, DI2, DI3, DI4)S zre=th. A4 34 A2 (191R32),

= ghAES(191632) 2 WA StAAS(191W32)9] Al Fka AL T %L 131, A shad=s
B

Zo
(191B32)2] A1 H-3la AFe e stax AFE A1 3k A3 o2k, A1 F-3ka d39] 191Rh32,
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(19759 Z(S)EH A& 199ES FNELS 22 oF 6um ~ 6.8un AWl & ¢t = Qlar, Zhzbe] 3
2o 08 7|2 7Hd § k. B oo 4 ]oﬂoﬂ up2} 191Bh32 T=w|lell FA® wAZFA(197) 59 FH(S)E
I mAER(199)ES] E(NHES 47 %_Oﬂ SAlE shg weko R HAaHow AH 4 . 2 %ﬂégl 2
Alefel whel 191Bh32 =wglel FA® wAZFA(197) 52 Z(S)E-2 191Rh32, 191Gh32 E 191Wh32 Z=wdEel
HAAE AR (197)E] Z(S)E B} Av}t, 191Bh32 E=wdle] FAE mA&3 (19952 Z(N)EL 191Rh32,
191Gh32 % 191Wh32 Z=HQlIEe] A" vAER (1995 Z(NE Kt A,
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o

10 1:124,
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s
a
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A gk A F(191R32), A SFAHF(191G32) F A SAHF(191W32) Y A2 F-3hh A5 FUg Fxo]
C A2 BEA A3 191R132, 1916132, 191B132 2 191W132 Z=WelSo] FAE WA
M AEE (1995 F(NES 242 oF Sum ~ 6.8um MW & gl 5 A, 27+ 5L 3 = lolA]
718 71 & Aok AZA 19 EY Z(9)EY PAEH(19DEY] Z(NES = = 3
oz HaHox AH & vk, AaAL FAFe wAZA(197)E ek mAZEA(197) 5] =, AL
7t g A A @ delrp AdEr). Y EgAawe 3AFFE(191R32, 191G32, 191B32, 191W32)9] Al
5} 2~ A=E(191Rh32, 191Gh32, 191Bh32, 191Wh32)oll &4 ¥ Dhl, Dh2, Dh3 2 Dh4 = SolA A A1
Aol ok ldumol i, HAZFA(197)59 FHaze ¢ 40.8% = oF 39.25Y ¢ 9al, AaAL 4%
oF +7%= A 4 Au)k. A2 B34 AFE(191R132, 191G132, 191B132, 191W132)e] &9 Dhl, Dh2, Dh3 %
Dhd Z=mlQEelA A2 w9 ol ¢F 10ume]iL, PAIZEA(197)5] FHakze ok 425 oF 41.3%:¢
T Qa, Aoz AEE oF £5% A § vk olet B IAAFER FAE V8 o
of dist a¥dg 7k ¥ vk ofyel, AAHFEAER ] FHEE FHAZ vk Al FshA d5(191Rh32,
191Gh32, 191Bh32, 191Wh32)E°l FA®E sihds HEH dAZ4F= = 23be #AAsfe] A9y fARsi).
aEar, A2 PR3 A=(191R132, 191G132, 191B132, 191WI32)Eo] dAH 3t4ada HEH d4RE AoE
A o R AFshE sads FEFF dAF] i, & 23a9 #HEte] AW giAE fAbsi. 2 g
o] & AAdo wgt 7] E A (primary color)S A2 (Red), = (Green), M (Blue) % *=FH(yellow)MER
T4E FArt.

do -{n: Ll oo rfu

e R S TR L

°olgl, ¥ 33a ~ = 33i%

So] AAE AWETH. ® 33 ~ % 33ic] EAE = 1

T gk 2@l s mAE ¢ A SadFE FAsE "E JAE, dE 29 FadT HSE, v

AZEA(197) 5 B MAIES(199) 52 &= 33a ~

14, £ 16, = 17, & 18, & =

o] & 33a ~ & 33i9 el A&d F Ut
3]

WA, &= 33a ~ & 33(& Fxste] sthdTe FFEY BTE JAHS AEHT. = 33a ~ & 33f] E=AlE
a9 F2aAFE Al F-3A AF(191h) 9 A2 F-3A AF(191DHE FAE k. H34h A=FE(191h, 191
el 77t A Eol od) dolg dhs A7PEE = da, Al F3ka AdF(191h) S A2 Faka A=
(1911) B} =& 449 = 3325 Fx3H, Al H-3ka AF(191h)2 4719 =HdES 7t
3, A2 F-32% A=(191h, 1911)° 67}14 ZES zted. &, Al H34 A=(191h)2 Dha, Dhb, Dhe 2
Dhd E=WlQlES ztar, A2 B34 A=(1911)2 Dla, DIb, Dlc, DId, Dle & DIf E=WAES zt=t), ol¢} #
o] PAHE A2 F3tax dF(191D) ] FRe= AAHFEAGAY AAZES W‘l 4 Aok, A2 Fska d=5(191
D] A4 A1 F3ha d=(191h) o] AAHEY & < vt 2 ErklES ey F4adT 725 71 F 9
= 33 ~ &= 33fE s, Al 2 A2 Fsgi AF(191h, 1911)~ 77y 4709 EdRlE
4l (191h)° Dha, Dhb, Dhc ¥ Dhd =WJES ztir, A2 F3k4 A5(191D)2

o

ATk, g, Al FIka A=

Dla, Dlb, ¥ Dld E=WlQ1ES ztE=th, = 33bell =AIE Al ¥3k4A A=(191h)3 A2 F3ka A=(1911)9] HE
< dolEd(171) Wgo = AFsE AMEY F v, AREL A3A e FHSFEY gA=E Fas Wk
4 Ak, Al Fska ASF(191h) 7 A2 Faka AS(1911)S FASE EHdEsS Hgapas dAalolt), o))
2ol P AT AHIAGAY AJAdT FAHES FIAA ¢ Y. E 33c ~ & 33fo ZAIE AL
2 A2 B3Ah AF(191h, 191D ApXREgo s PAgE Halar Ao wEd o8 Jdysit. AAXNIdES H
FAre] FoEET QAR HPT ¢ rk. ol9f Fo] FAHE AT Fxre AHIAGAY AJHTH F
£S5 A 4 du. & 33d ~ = 33fe ZAIE stadFe] FRE AL kA d5(191h) 3 A2 Fska d
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S01) F o= Sk BE shs dAZ Fedth ols o] Paa AFEe] thE Pasd WES Ay
& wol s, Al F3ka A=(191h) 3 A2 Fska A=(1911)0] ZaF Exehd A mAER 2 AlR]
He Fgd 4 Ak = el =AE AL Pae AF01)e ReERA A2 Pk AFQ0IDE AR
3 T 33fdd =

gl

ATt & 33eo] EAIE A2 B3A AF(1911)S Al F3kA A=Z(191h) S gAZ EeRxa g,
H Al 34 d=(191h)2 A2 F34 d=3(191D)S A= =84 Yok, = 33fd =
)& AF7}s

olgh, & 33g ~ & 33iE HxsA 7EIJAT(PS)Y FEIT AAE] AYEY. & 33g ~ & 33id ZAE 77
AT (PS)S 479 71EM= 3P 4709 3AE(PXa, PXb, PXc, PXd)S zte=th. 4709 712 A (primary
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