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3=

A7) WA 22H(150) 9 F7] g AA(110)E A2 Qs Ay WA AxF(150)9] A3 AF(152)0] A1 7]
TH(108)9] Aol HAIetar, 7] FF 2AH110)E T A1 7] (108) ol e}, upepA {7 &g A&
ZH(110) 2 A7) HA A2H(150) = AR $H-o 2 X3 =

wEtA FHe] YA HF5 fLFXRE % I B3] F(100)9] FAE A A A &
AT},

w3 93-S ek A, A7) WA AxH(150) 2 F7] 2 AA(110)2] £EE wix R ¢ Fo] Ar] W
A 22H150)E ©Eoz AR AYyriez Fee] A AF FRET F a85 IA FIAED F A

Hi

4
o

rr

gaZdol 43

2

EE e BEHA @ AU 2UAA, AR ol A A7) WA x50 AN 7 @Y £A
(110)¢] Ae) olulA7h FaARmR, A7) WA AAH(150) L 7] B 211009 74 4% Fzol g ol

WA W sl WS $AT gk,

ohEE, A7) WA AR50 S f71 W 2A(110)E ZW(1s8)9) o8l FelHlel QY Wiel, Az gFe F
A g3 EYHes TEE 4 Ak

A3 A=F(152) 2 A4 AS(166)S ZHzF T EAS ¥9st = gla, oS o], Fyxe AEAlo] 3
ITO BEt 120 59 %é! Eé}% T v, ool AR gFerh, meE, A3 AS(152) 2 A4 HA=(166)>

A7) MAZ(156)> A7] WA 243 d7] WA B4 4hs-39 W3S 7HEAA A wEE H5e 24

< xgge 4 9o,

L 7] MAZ(156) o WY FR2E JFAAY, &9 T A(gel) FHIY 5 (158)°l <J3l &
T8E & o

7] MAZ(156)0] tha whek 3290 A9, H7] HA AL W0, F2 1r0, 59 55 AsEs 23T 5 9l

=

A7) EAS(156)0] € = A AH] A, A7l ¥ EFL ofr]:=7](amino group)E AA =Y FUE

(electron donor unit)= 33} ZF = (benzofuranone) Al 3Fg&E<¢l F32 tho](leuco dye) EE= H|SE

il
sht o4 E3F & Aok A E
olels A7) WA BAe %

@
wrgel o8 @AMos Wakd S olvh.

Zl(viologen) AE9] 33E =
(fluoran) AL F=AZE X3
Aol A7tE = A5 Arsk 4

of, Fam vl PR F EFe
g

=
=
& glem, 7] MAS(156)0

ol Ag-ol=, A3 A=F(152) E A4 A=(166)0] A
Ho} He AMAS 7FE 4+ 9 %S (10-Phenothiazyl)propoxy phosphonic

Stol QU7bEl A5 7] WAZ(156)°]
acid o] A3 M=(252) Aol F&= o] A& F ot
]

%38 F3 do] e HLERA ALGY FFgEL A3 AF(152) E A4 A(166) Aol FHEo]
I, A3 AF(152) 2 A4 AIF(166) Aol A Tio, =& FAstE, tEA Ti0, & Aol FFEo] 9

I
4

w3l A7) AANZE=(156) 3 EH Z(hetero) YA}

il
53]
%t
P,L
rlr

AW el Peje] wpA BAL FAR 23T

A7) WA A AT WS AL S Qe BARE ARgol S5 ANAGe] s + o,
A7) AR sfelgel S5 A7) Bk SulElectrocatals) 2A AR F84 BAF 5L AF 584 2

AAAEL, d& W, LiCl0,, NaClO,, KC104, RbC10,9F 22 #daite] S48 w454, NICI0, HCLO,, HIE

=
Son-PEGRE HEvtels, HEG--PEdRy 2R, HEGn-PEGRyE HEGETe 2udolE,
HESn-REdRy IAEFORIAMOE, HEGn-RUARE UstolSRAEERo S, HE-
REgRE forels $9 4 9
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

=55] 10-1861309

oin

241} FEA B v Ay F8A BEE, o E B9, dlo]=&F=(hydroquinone) Al 3}&E, W@ (Benzil),
stz )

S, o2 B0, olH|=(anide)E EIEE= F7] &9, d2HIE(Ester)E ¥3Fsl= f7] v, JtEUE
(Cabonate)E ¥33sle= 18 FFE #7] &9 5= o},

Eigil (158)0 A1 717(108) 7 AATH(174)S HAA 75, A7] WMAZ(156) BASS BAd= /|5S &
L 5 ok AYS) & olF 2dE A VeE e adAd 5 ginh
s (156)2 FEwsla, 7FA 3 99

A(152) 2 A4 A=(166)] Hgto] A7} A %L% A5, A7) mAE

o] s zte 9F FE& aulE FHAZ 5 k. whd, by Eoll o8] A3 A=(152) L A4 A=
grol QlZtE WA, A7) WAZF(156)L 7%12,*& FAde FFe Z2HE R FE F45te] @AM

2 A F= 9k, o, Q7iE Ate] AZI(Z7])el wEkd Az mdle] hed 5 9l

T3 WRAE(160)2 Yi=(nano) 7] i wlo]AZ(micro) A7IE ZHe 73S U sk U TRE
olFold & gtk o] A§-, WAIES Yis(nano) TEE whelAZ(micro) A7IE Ze ) @
YA (particle) = H= FE|] BaS0, 9AHE vt E3E = k. v 7]eE Fal oo 4 + 3l
aL, o= Qs H7] WA B0 4kt gkl whgo] Aste] 7] WAF(156) ] Aol WstE 4 ).

i

A1 713-(108) 7} 7] 23 A2A(110) Aboldl 0] 2(130)7F 9x8 4= vk, 2do]A(130)E 7] 24 &
ZH110) 8} 7 WEFo g FHE = vk, 2Fo]2(130) WF AHd & gt Eﬁ—t— lol*(130)oﬂ Frys}
i e A 245 FUSAY fARS |
Av §lE g olA %Pil(loov} AHEE = A

o
(e} h=]
185 2E Edo

o3 WhAp AR (128)= Al Xd—?(uzx)% ZlFem Az AS(122)3 W) ol A Sk, A W
b 2AH(110)9F SHE 5 Uk, & 3ol 9 Wb APe(128)7F AL 713H(108) 9] R el §1A]8k= A
EA]H ARk, o3 wkat i}qﬁ(us) AL 718(108) 9] B el A e glar, E=RelA AL W5

9 ol 94T £ 9

rﬁ mﬂ:

o] WhAb A (128)%=, AE Bef, W3H(128)d  Sirt

AFA(128)2, &5 5o, o AFAd AIL, o Fo] weol sk xxdlA,

RS = f,‘_ o =<3 % OT\‘_
B ol A2 AF(122)AA BALH ] 9% E Aojrte AL PASE M5e 9T 5+ Atk

ShE, EAEAE AT, F71EEAA(110) 9] SFE(118)E S E Ao w Aol FAE 71 F

Qo 93 WAl ek (128)+= ZHEF ¥ (color filter) % EwjEZ ~(black matrix)ES ¥ 4 A}

TFAFo R, solBI= gl X (100)+= v FAP)E 23 & i, o2 As] HA, = A

A S5 AdsE O f7IEEARA1I0E 23S = Q. stolBRlE faEd o] X (100)E HAs A

Ashe EE(118), A4S A 3E(118), NS AAste HFF-(118)= 74 olst FAE 2=
\} \}

ST =
ulo] A=A M E (microcavity) T+%2 7} 4 011:} olwl. 9% wkA} xjhrL =
g dEHE 23 ¢ i, 2 EUE ofd Hi A EYvEy A2 4" & Qo).

2o} Wy 9 BavEYsz FAE o3 dAp AR(128)0] 1% ol FUHE A, H7IRB2A10)
A A e QoA 2HBER, 9% Pol vha stelnels fxEdel FX(100) S1¥E Aok A
H

GAAA 9% W} ABR(128)9) A, Tz AVl ojste] AWRAR, 9% WA FTE(12
| A4S a7 ARI0 R s g 4
Aol frelaof wt.

@A, g AFel A A2 R168)S T BAL TFW £ Y3, dE o, F FAYe S5
YS9, B9 ey 58w 4 . A2 19068 R THRLES NI 4 3



[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

Aol gl sk, FA Ee s 7] W 22H110)9 T3
WA 2EE(142), 22]a A4 A= S
WA 22 (150) 8 TFEA7IE A2 S EMA AR (172) 5

2Z o] AX(100)=, A2 A=(122)
) 22H110)E FEA7 = Al 9 E
Al o s Ay WAl 2x(150)9 =HeH, A7)

—~
—
(2]
»
~

714, Edol= Aol AE 98 st A RHEJAR, AL vE N ~EE(142) 2 A2 dERA] 2~
Bl R (172) 428 27) o)ty WrutE AR ~E S 38 = ¢l AIAE (capacitor) 59 THE A 8A2ES

F7t2 2393 4 gl

A71A, Al SHENRA~EF(142) 2 A2 BHERZAHE(172)E A (174)0] o3 nsd + 3, Al
HHENALE R (142)E 2YE 52 T3 Al A5(114) £ A2 d50122)9 d714ez 9249 5 9l

A2 WEPERA 2B F(172) E3 ZEE & F A3 AT(152) B A4 dA=5166)0 A4 5 At

Al A EMR A FE(142) 2 A2 SUHEMX) AT (172) 9 HHEAXNAHELS =} (co-planar) 7+F, &
A= (staggered) T%, <SIHEI= ZZF}(inverted co-planar) TF, <ABE=  AB|A=(inverted
3 AA~H U F] AT A a4 AFZ(LTPS), ngd deZ(a-

staggered) 7% 52 714 4 9a, E
[e] o~
2

=
Si), e AslES 23E

ATt

AARH(174)2 f7] & T F7] HoR o]RojX AL, o]Fo] X3H uF FXE VM F 3, UFe 74
RAES BEsty, Fudsls 75S 3T £ Ak, oS B9, f7] 4 ABA f7] nEA e oA
71 =S AT F Adu. Ed 77 1RARE ZEota ™A A (polyacrylates resin), o FA] X
(epoxy resin), 3& <A (phenol resin), ZZoP=A FA(polyamides resin), ZZoJu|=A X
(polyimides rein), =3X3} Zgo2~H 24 4% (unsaturated polyesters resin), ZZHLAEHZA G4
(polyphenylenes resin), Tt Zddaldsol=4 A (polyphenylenes resin)”’} A2 4= A}, A3
#7] FgERE= HFxAlo]F 25" (benzocyclobutene, BCC)o] AFEE 4 vy, F7] @wori AgE Azpd
T A Abstdte] ALgE = gl

A1 S EMRA 2B R (142) = 2RAF A9 A2 AF(122) FA WEkew FHE I, A2 SEFE @R AEHRE
(172)& WAL (160) T 77 g2 FHEY] wid, Al BHEWA ~EF(142) D A2 BHEWNR ~EHE

A

(172) 2 A7+ A& A7} 4 slEl 4= 9lar, o] ola] A¢lAo] A 4= 9l

£ stolB = taEdle]l AA(100)5 Ak gl oA, skl A2 7] (168) ol d7] WA &)

(15005 T-&A71= A2 HHEIASEHE(172)9 77 23 20105 FeA7Is Al SHEMA LT

(142)5 529 AT 5 Qo] &2 ARF ] o B2 225 A 5 i, Ax v&s @A HaA
]

A Az e EEAD 5 9

% 4a L % 4t E 39 Soln= fxZele] gHe] FE $AS et Evelt, =
YHow wol EAS: okl zAdAel TEL Urhia, E 4pt 9% Fol FuHer Ae Ay xAdA
o < ek,

% 4aZ FEatu, o] mAdA, sl tlsZele] AR (1005 WY taZdel FA2A TED
ATk, o] Ae, Al AF(114) 2 A2 A=(122)e& Aol A7bHEA &, A3 A=(162) E A4 7=(166) 9

= Hoto] 2lvtdE 4 9

Al F(L1)S A7) HA 22H150) BaFoz FelE]o] whaFE(160)9
Zgo] #A2(100)= WAL A1 F(LDS Fgste] S/9 g2 #
=)

= A S e o ol Al FLol P 1 e 7] WAF(156)0] YAFSHE, HALE(160)0] o8]
wbslel % EAbE 4 93, Al FLDol FEE A7) WAS156)9] YAsE A7) WAF(156)o) F

Ho} AAMo] wAW Fx Y.

olwl, f7] W £AH(110)E TEHA 2S5 vk, A2 F(12)9 4F, AFH(128)S T stojBnIs tx
o] X002 92 5 AARE, AFA(128)0] o) AFE U] HH—ErOH, A2 A=(122)0] WRAIEH =
Agw(128)0] e A 5= k. A7) A 22150 AR Fo] EARE = glomz ofe] AJQIAo] TS

=N “4 T3 f7) s 22H110) 9] FHE AlZke] #Adhy] wlite] dtolHEs rlaZEee] X (100)<]

g, L odbs e, AW 2o, stelEels taEee] FA(100)= F71 wF HaTHo] AAEA
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[0102]

[0103]

[0104]
[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

S=S35 10-1861309

752 4+ Ak o A%, A3 AF(52) R A4 AF66) Aol AR, Al AFAM) B A2 AF

= Agel Q7kd 5 Qe

ANNA, A7l WAF(56)e At AME Ba AAMCE FAE + Ak webd A7) WA 241507 94

L ognel ol WA 2E + Y, o= s Aol B4R + k.

AW 2N, #7108 F 2411009 FFFQRNN AR A3 FA)o] TwAL AT A2 AF(122)
3L, WFFUAA AHH AU F(La)o] Ttz S|H 2 FA)

3

e

o]

oft

e
4
b
2
v

E 5 E 2004 I-IT S meh ded @Re gE dAS dehfle =elt

= 58 Fxopd, AAldel mE stolByE yigwo]l FA(200)=, 7] T &2H210), A7) WA LA
& X3

F71 B 22 210), 71FH(208) Aol YAsta 7] (208) 3 o]AE ] U= Al A(214), Al A(214) 4
of YAt Fr] WY EAS XFste HFS(218), WHFT(218) Aol XsI A1 A=(214) 7 g Al
2 A=(222), AE453(216), 181 AAFES(2200S Xl A7) A2 A=5(222)2 A A=A S
ATt

A7) WA AxH(250) = 713(208) Aol HAskE A3 AF(252), A3 AF(252)7 o] A of

AF(266), A3 A=(252)7 A4 A=F(266) Aol H 7]F(208)2 7] @G Ax(210) Aol ,

HA BAS sl 7] WAZ(256), 7] HAZ(256)T A4 AT(266) Alolo] YAEHE HIAE(260)S X
Eisls

(256)2 A3 AF(252)7F A4 A=(266) Alelol= EAstar, 7](208)°A A3 Z4—“(252)
3 A9H F7] E AA(210) Atolelm EAIE 4 Uk, oW AY] WMAF(256)9] dF=
g 2x(210)9F FHEA =, "] MAZ256) 7 F7] L 24 (210)F F7] t‘a‘% e
o] Bx5(232)0 &) A= fEEe] 53 Tsd F ATt

1

BTAS(232) dvbAQl wito g YPYAgg ¢ 9o, dF o, §7] ¥ e 7] ¢ o] Fo|A AL, o]F
o] ¥3E uF FRE M & o Az doA, TAFT(232) UX %2 atomic layer
deposition), A=A ZE#E(inkjet printing), ¥Z==ZF(thermal evaporation), ¥ E]¥ (sputtering), 33 7]
4} Z2H(chemical vapor deposition) ¢ THoRE FAH 4 Q).

o=
2}

| 2xHI0)sh A7) MAF(256)0] U FHEGE SriekE, A3 AF(252) R A4 AF(266)) A
I Qb A9, A3 AF(252) R A4 AFEE6)SNA A WSt sy g, A7) W8 27H250)
o §7] WY 222107 5Y TEe] s,

A, oleldk AAlee] g, WaFd(228)0] 71H(208) S VIEo® F7] W AA(210)9F wbY) FHol| )AL,
A BFer f7] EF 2421009 FHE & Ao

O:‘o

T 6a ¥ % 6bE ® 59 FolHm tAZgo] ZX o TE WS vUEhE EHo|tt.

s o] WARS-(260) l ol s
3}

L oks] =7elA, Als F(L5) A7) WA AxH(250) BFOR
Fgatol /v BetE £

= Sl

gk = glom, sfolB = E]*iﬂﬂ o] &A(200)= WARE A5 F(L5)& 2 A

A 7h A7l met AlxE £l g dnk. dE 5o, A5 F(L5)o] FEHA @ A7) WS
W, WA (260) 00 ola] wbAbEo] o= FAbE ¢ gluk. EE A5 F(L5)o] TEE 7] WA

S(256)°l Aretd 7] MAS(256)0] S0l AAMol @E s vk vrt At A7t ofs) dr] W

A5(256)0] THEE= dg, A3 A=(252) B A4 A=5(266)°0 W H = ARt A4 WsrE dAd ¢ gl

.

olwf, f7] W £2H210)= FEHA &S F Atk A6 F(L6)e] A, WFW(228)S B AV WAF
(256)& 71A 71 233 22210 FAHEvets, d3228)dd o) dFHAY] e, A2 d=(222)°0
HALE E b Hga(228)0] & a4 gl

%= 6bE Fxepd, AUl 27elA, A3 A=(252) B A4 A=(266) HSsko]l A7bEW, 7] WAF(256) Tl
A A3 A=5(252) B A4 A=(266)0 dlg¥ = G Aol HAMer fAE U
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[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0126]

[0127]

S=50dl 10-1861309

7] Wg 2AH210)9] E5(218)0A AAE A7 F(L7)o] IHHAL AF<A A2 HAF(222)0] HEALEO] LjFE-Z
o)

(e}
=AM &

g (218)0 A B E A8 F(L8)ol EutR oE Ak i gl

AN S wE FelHels taZdde] FX (100, 200)= AU F& e 2R fAAME {7 2 A
(110, 21005 F&ske] bl tagdels 7dF + aL, oFe] &2 W2 xE9 @A 7] WA
22H150, 2500 TEEke] WAL dzaEdlo]lmA w2 ofe] ARIES vWtem Y ARE HASE £
3

g Fgshs A4S, A7) WA 224150, 25009 FAe whEk /9 ek 9 Az 5@l shsdtch o)
7] B A2H110, 210) R A7) WA AR50, 250)7F Ao wfjAE ] wiel, eFe] dy] WA Az
(150, 250)& ©Hoz 7AA Aupteg FA4Q 2Ry F a&s A A2 5+ Ao

FE A FE AS, A7) WA A22(150, 250)F EMog F1 7] #F 42(110, 210)E o] &8l
theksl Zake] u]iz Jol& F5& 4 Ur}t. 7] WG 22110, 210)E AL A5(122, 214) 2 < uF
Ab AFEE(128)7F A AY, ARAL ASF(HEA) o] HEHo] V&Y VeHT HS 52 ¥ a8 7T
7 e, F &4 3101 iRg R e ARG R e R Active Matrix 7ol 7Hed 4 9l

T3 9GS FEEA &E AU FZHAA, AR moldlA dr] WAl AxH(150, 250)9 HAMD {7] W
2AH(110, 210)2] A o|ux|7} FHEFEEZ, A7) WA 22150, 250) ¥ 57] 2F 22110, 210)9 42
A Tzl vlE o]H A 7F W Kol A4S WA & vk

EH, Fdo FA4Q 4F pR2 2 daZdel gl wal 2A(100, 20000 FAZ @A FaA

w3k shube] 713 (168) Aol A1 whabE S X ~E 5 (142, 242)9F A2 BFEE DR ~EE (172, 272)E FAd A
T 188 A FaA7|a Ax AFS GFAE F 9

2 5 glo] Alx o Aot
Al Bel wE stelHel= tlxEge] FA (100, 200)E 2WEE, 2utE 93], 9 Fug tjxIde]
& MRS T Fo] #8E F e ZE FA 489 F 3l

d IS H2e AAde] diste] AAskAl AEsIEARE 2 o] fE el old @A EE A
2 oz thEo] AFHAdA Aot e # B Vi JgE o] &d TP el WE 9 JiF FH
gk 2 ool AgRge] &ek= Aot
y5o] 44
100: 3fo]B = tjAaZ o] AX 102: Al0JE G54
104: dlolH &5 1100 7] 23 &%

114: A1 A= 116: 43 +5%
118: Wha= 1200 Az 535
122: A2 A=+ 130: 23 o]~
150: 7] WA Azp 152: A3 A=
156: A7) A4 158: #H]

160: "hAp= 166: A2 A=
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=g
=30
100
104
!
b1 |D2 D3 .- Dm-2(Dm-1{Dm
Gl
[P ][] (P[]
G {[p][P] [P][P]
G3
6n-2
Gn-1
N 2 N )
[P ][] [P][P]
10
=82
100
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s==4
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s==4

200

ED6a

—242

aNooowsFaN [ea]
NN —H— MM [¥e)
aNaaNaNaNoN o

——268

1208

II

TR 228

HHIHHH\\H\HH‘*’

ET6h

200

~1-208

AR 4

258

-252

25022

[T T — 228
II

L8

L7

(4484 1]

[RAA 5] 78132 2A 3
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