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(polyethyleneterephthalate, PET), Zgjold#}Z e o]E (polyethylene naphthalate, PEN), #dS## &
%37 (cycloolefin copolymer), olZA] 2 @ B33 Zdigaa FAY FOo2RE Add 4 ).

=

EE, B owwe] 7] 9Y A7 29l A8 Aol sht EE 2 ool Bh 99e FHetn, 7
2 ool ANFES FAshe P2+ Aok

A7INE R W A 2RAAR ASHE 9T FHoR AYSAW, txZdel FAdE HAsH
Hgq 5 o,

4719 ol A1AFFol FHEY oldlol w1100 AFHA, 371 Jelol71R110)9] ALATFE ol T
WIS BB A7 ATHAFUDL 57 W A7) AFFYF YEE 4TFEFY 5 dw
AAEE EE ASAES O 23T 5+ Ao

L3, 7] AFEUS(112)S = 194 AF3% 24, 48 9 PEDOT PSS(poly(3,4-ethylenedioxythiophene)
polystyrene sulfonate)®} 72 EZAS 1nm~150nm WS oA AElE FAZ &E-to|(slot die) Y W2
2@%@@*?%@.%mrm&4%%ﬂ:smWJTwi%@&ﬂ Ay, a9y, vo|ZoA g
(Knife-Edge Coating), 7H~EW, Langmuir-Blodgett (LB)W¥, 2=Xdo] Z¥YH, HIAEH, uv]o] YW,
A oA Fgy A3y gy 9 wZaygw AA HA ZHEWH(dry transfer printing) SO2

d =~
v
FA4E = o).

T8 T, = 2bel EAIG phe gol, ReV)W(230)S AT, 4] Bel7]W(230) ol AREAF(2200
ARk ) AMRAF(220)S AAE BHoE St wwE, dF 5o, AFF /%S s FEuud
g % AASEE ARe e 4718 :

[e]

So] AA 71A14 AL o] FAREE st 98-S ik, A7
A FZ(Si) ez F Ao, ool dgHA e,

A7) AWMEAZ(220)2 WSz 22719 (230) Atele] AFHAURAE WG] & dr] 28] 7]3(230) EHol
0TS(n-Octadecyltrichlorosilane) A& &2 dA=E 4 r}.

7] 0TS A W 7] 287)3(230)2] e 2FAa(0,) Z8=vh(plasma) &S ar, 7] 2EE7])%
(230)& 0TS (1~2mM EF¢l s|Ad) fdo] Tl Fxo] oF 0% HE 5, EF¢ £97 DI $E (Deionized
water)E o]&3le] Av] EE7]e(230) TS AAICE. o= <y, Ay EEl7]#(230) FHAE 0TS A&
2 EW oluA7} 20m/n AER e AWEEZ(220)0] FAH.

v

a9 v, A7 AMEES220) ol fr1EES(113)S @4dskal, AVl F71EES(113) el dAARdS



10-1616714

s==4

o] phenyl-substituted PPV$} Z&

=

cdE B

KSR
-

FZ(113)

El

=l

&7 71

[0072]

i
~
o
~
Nro
my
o
ﬂ_mo
B
3
o)
s
=T
mwo
o
™o
—_
\mw 0
= o
JIGSS
o
> W
£T
=
3
o 22
W
i
%ﬂ o
W
=
T
ol wﬁ
G
oo Mm
T
? 2
-
E.E 1:‘_
. T
= Hr
Lo
s o
N8
7 =
o o
T ﬂo

=
=

7n0 Y=g

L
L

[0073]

1nm~50nm 8¢ ol

~

No

[0074]

2}
=l

0

148
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

SSS0dl 10-1616714

o g AR (G(v)7F F71ek7] wEeltk, A7) G(v) 7t
2 U7t SRRt gwjo]y] wie Bhg] shae] BAale] s A
oA (AT e S7H3

kA, A7) AMEEZ(ICL) A SO0 Abole] Al Aol A (Eal)e 2] 7422(401) #AE Q13ke] Ea2
of e A2 AUz Zrheth. &, uhgl 7o) 7F EAbEE Y] A (Dl s Al Ay A
(Eal)7} A2 Agrollv=](Ea2) 2} ol S71ste], A7) SHDL)S A7) AWZES(1CL) 2 jk) ekl »=d
E(AF) Wako g A7t o] FojziL),

(% 39 EAH Ejete Hvra] 7F2(401)7F BA E = ol #o)ar, Ecy Z=2HaH(DL) 9] Adto| x| o|t}.)

71 9] 7k (40D) & o= (Ar), dl2Ne), AFHe), ANy, o]AFstEA(CO)<F Z2 H|EA 7]1A9 A
o] wp&=A s},

oo A fska (Dol whel BANE = vhe] 740D £EE 2Eshd, A7) ue] 7hAU0D)7F BAE =
ZZu(DL) P99 A2 Ao (Ea2)9t AWFEAZ(ICL)H F22H(DL) Atole] A1l AR (Eal) x}ol&
z

7] 0ST ERAR 7] AMEAFCLIS] FRANUAL 2 G457 gRe] 47] wel oDl &5
b F7KsH, 7] AL AFANA(BaDs A2 AFNIA(Ea2) Sl Folrk AR 47 AL AWEDE 37 S
SO SR RE G golshl 2@ 4 Ak

olsh o], ¥ WPel A vl (40D SEE 2AFORA, HeHE vEe] BT W, A (Crack)
£ WY Buckling) ¥F WAHA LS AL AFAUAEaD s Az AFNIA([Ea2) Aol§ 28T 5 Y
wnbt g

wowgoAE v shae S22 ols) AAstes wvte] APeluAE st welE s uiol
F1EF ® ohln 3% A3 AT v 3L 48T & dE At Ao

weha], = 2co] Z=AIE ule} o], = 33 T2 ubg] shAE o] g3 whe IS HEshd, A
(230)9] AWZAZ(220)2 F718F35(113) Atelel] vhg] 7fxrt A EE GA3 BAEA] g o
At vx 52 27 dAYSHEA, A7) E287]3(230)0] 7] 71835 (113) % Eed).

gr1ek o), w71 (230)0] 71 (113)% BeEw, A1d=E32 T u5(112)0] A4 ofelr| &
(110)& Ho] =71 (300) Aol SFRAIZ thg, A7 (200)S &2 T A5 o] gste] A3 AejolA A
7] 71935 (113) 3 7] ool 7]#(110) 9] AR dF(112) S nfF3tes kel o),

wpeha] A7) oo 7] #(110) Aol FAd" AFHdEF(112)2 A7) A 7]|#(200)9] F71EFE(113)2 A=
alF kA Fk.

AR, 9lolA AEa vhsh o, Bl Belvlw Aol AWEAFS FAskn, 7 AWEES Fol F7]
WHFY), AATUFAL), AARUZe] FANES, A2AF5(12002 AEE FYstel, Bole) £y
28 Pz 94T 5 Ak

, 2871 A 71(200) el EH (3100 WA v, 7] A 7]e(20

a9 v, & o2dell =AIEE mpep ol
o2 ¢¥e JAZFRP)EEA 7] E21(310)5 3AIRH. (RT)

0)ell M &7 F71dd<s(113) B
wEkA, 7l 18RS (113)2 7] 2231009 7kt Bl osl A A7 (200) A FYel A
tElel 7k, ol& QlEke A f7IEEE(113)2 o o] 7e(110) o] AIFFUT(112)0] A=

i

7] =dol AR RTE E219] 31 W, RFe =299 7k W, D ag7|#e] o5 wake|r).

B3k, ERols mAISHA] FRANE, 7] g7 (200) 0 FAAE FU1EEE(113) 3 7] oldlo]713(110)
o gAd¥ AeydiT(112)9 AdHS 777 s 71 E£2(310) E #o]A~7]3(300) el SlE
= BA e = Aot

=, A7 slEE 47 #71ERS(113)3 Aehris(112)o] 2¢d W, 60~150TC WM =5 S7HAA,
71 1R (113)3 AR (112)9] 2ddge] S7et=s & = 3.

>,
g
j=o)
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
[0132]

[0133]

A1AFZ(511) Ao AZFY=(512) @ AF5EZ(513)0] vixAT. A7) AFFEZ(513) e ARG
Z(514)°] WiAH L, 7] ARAES(514) Fele= F71EF3(515)9] Hﬂﬂﬂﬂ, A7 F714335(515) Aol
ARFE5(516) 2 AAFUS(517) 0] wix|E ), 7] ARFUS(517) ol A2 55(518) 0] vt

47 RG0S FAR e FGAR RD F Ak =F, A7) ALAFFGIDES G F)
3 AEAe] For, AP T BHAY AAE 5 38 4 g

(170, 170, ITZO)o.& A= < Q).
A<

BETAT(612), BerES(513), ARG (G14), F71LF5(515), AAFES(516) R AAFUS
3 $ 23", NEER, Langmuir-Blodgett (LB)H, Z3o
, A ZEEY, SX-ve] AEY U i—éﬁ%%

R, Wowre] AR ) % % 209} ® 3004 AWE v haE olew Bl T4 @2
F4e Agso] AxT & A WA, ) §U18FEL Aze] BAsRE o AEAen FuAY
Ao 27 ool f712%5S NeAon Raslwsd 247 94 F, ue shed] 9@ B 2 4% B
e AT 5 A

A7) AZFAFGIDL F5 AT 2 AT FYH AE T 1F NS LAY & Aok FE AHRE X
e A9, A7) BE ASHEES, W03, W03 L V205 FAA He® 1F o4 2% AsEe zaha
sk,

A7 AEFPF(B12)0] AE T F718S XSk 4 S, Fullerene(C60), HAT-CN, F16CuPC, CuPC, m-

4" 4"'-tris (3-methylphenylphenylamino) triphenylamine], NPB(N,N'-t](1-y}>=E)-N N'-tjsdHl
A (N,N'=di(1-naphthyl)-N,N'-diphenylbenzidine)), TDATA, 2T-NATA, Pani/DBSA
(Polyaniline/Dodecylbenzenesul fonicacid: &2lobd &/ Z el A dl Al < E4H)  PEDOT/PSS(Poly (3,4~
ethylenedioxythiophene)/Poly(4-styrenesulfonate):&#] (3,4~ DAY FAE] 2. 3)/E 2] (4-2E] &3] 0]
E)), Pani/CSA (Polyaniline/Camphor sulfonicacid: E& ot dA/AHEEAL) = PANI/PSS
(Polyaniline)/Poly(4-styrenesulfonate): E&obdd) /& (4-~EHAEXWE)) TS o|&F F o1}, o]
A= A2 oYty

wek, A7) AEFUE(512)9 FAE 10A WA 10000A, oS 59, 300A WA 1000AY 5 r}.

B7] BEFEF(BIDH A7 AAARAF(514)S A BE FF EAE 2T £ . AV AIFES
(513)ell Z8E ¢ AE AT 5 EA vATFAA =24, 1,3-¥2=(FHE-9-¢)wlAl (1,3-bis(carbazol-
9-y1l)benzene: MCP), 1,3,5-Eg]X=(FMFE-9-)wlAl (1,3,5-tris(carbazol-9-yl)benzene : TCP), 4,4',4"-E
2 A (FPE-9-L) EgH o}l (4,4",4"-tris(carbazol-9-yl)triphenylamine : TCTA),
4,4'-R) 2 (FHFE-9-2)u e (4,4'-bis(carbazol-9-yl)biphenyl: CBP), N, N'-H]A(Z&A-1-2)-N N'-H] =
(#Ad)wA = (N,N'-bis(naphthalen-1-y1)-N,N'-bis(phenyl)-benzidine : NPB), N,N'-H]Z=(}Ze=-2-)-
N,N'-8] 2= (#Hd)-AAd (N,N'-bis(naphthalen-2-y1)-N,N'-bis(phenyl)-benzidine : B-NPB), N,N'-H]Z(L}X
ZGal-1-¢)-N N'-8] 2= (] d)-2,2' -t o &l X (N,N'-bis(naphthalen-1-y1)-N,N'-bis(phenyl)-2,2'-
dimethylbenzidine : a-NPD), t©-[4,-(NN-TUEL-oln|=)-HIdIANZFE3N4  (Di-[4-(N,N-ditolyl-amino)-
phenyl]cyclohexane : TAPC), N,N,N' N'-HE#-vxzgall-2-d-wlxJd  (N,N,N' N'-tetra-naphthalen-2-yl-
benzidine : B-INB) 2 N4,N4,N4' N4'-tetra(biphenyl-4-yl)biphenyl-4,4'-diamine(TPD15), poly(9,9-
dioctylfluorene-co-bis-N,N'-(4-butylphenyl)-bis-N,N'-phenyl-1,4-phenylenediamine) (PFB), poly(9,9'-
dioctylfluorene-co-N-(4-  butylphenyl)diphenylamine)(TFB), poly(9,9'-dioctylfluorene-co-bis-N,N'-(4~
butylphenyl)-bis-N,N'-phenylbenzidine) (BFB), poly(9,9-dioctylfluorene-co-bis-N,N'-(4-methoxyphenyl )~

bis-N,N'-phenyl-1,4-phenylenediamine) (PFM0) 52 & 4= Ao o]d dAHH= ZL oy},

7] AE4$5S5(513)Y A= 5nm A 100nm, <& €9, 10nm WA 60nmd 4 Ad. 7] AF4$535(513)
o] FAZE A vket 2 HYE USHE AY, 188 13EE Yehlle 2E59 f7] $F 2AE I
2= oh;}

T .

A7) AAREEZ(514) 9] FAE 20~100nm, oS 59, 30~70mmd 5 Arh.

A7) FBHE(515)S WA o) Aol whek A4, =4 0 3 foEgEoR e & A
A7) RABEGI5] A, B4 0 AN fo1RREER PRE 49, A4, 54 0 24 4o128E 3
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

Aok st JAFELS AT & Atk A7) 718335 (515)0] 32E E47 Q13 EHEES 233 H 4,
I \EL 10:1(EXRE: 933 =HE), A T+ 10~500m=z A 4= Jok. v s A E 20~30mmz A4
g 4 Tt

A f7)9k322 (BP(carbazole biphenyl) T+ mCP(1,3-bis(carbazol-9-y1)S %3l 2E 248 ¥3
s | PIQIr(acac)(bis(1-phenylisoquinoline)acetylacetonate iridium), PQIr(acac)(bis(1-
phenylquinoline)acetylacetonate iridium), PQIr(tris(1-phenylquinoline)iridium) L

=
PtOEP(octaethylporphyrin platinum)® ©]Folx oA AEld ojx ) o]4AS sl HEES Y33
JAFEAR o]FAd 4 ).
gk, olglwA Holag&sFEd He
Zse FFELR o]Fojd 4 Q).
A GreEEe (BP EvE nPE XFEE ZAE EHE ¥, Ir(ppy)3(fac  tris(2-
phenylpyridine)iridium)& F&st= EHE E4S& F3stE AFEAR o]Fojd ¢ ). &3, Eg ~(2-7
U2 ) Ir(I11) sol A& & vk, =3, o]¢h= &, Alg3(tri
T FFEHLE o)Fod 75 It

3

b
il
1
e
il
ol
2
%0,

131, o]¢ &), PBD:Eu(DBM)3(Phen) ¥+ Perylene

is(8-hydroxyquinolino)aluminum)& X*3&3}

foEE

Ay 6‘]"5‘]-%
(3

2 (BP E= mCPE ZXdels S4E 548 X838, (4,6-F2ppy)2lrpics EsE EHE &
48 23 AFEAR o]Fold F k. W3, (3,4-CN)3Ir, (3,4-CN)2Ir(picolinic acid), (3,4-
CN)2Ir(N3), (3,4-CN)2Ir(N4), (2,4-CN)3Ir 59 o8]l Aola&sistEe] S}, o= &¥, spiro-DPVBI,
spiro-6P, Tl~EulAl(DSB), tlA~EHo}HA(DSA), PFOAl iz} 2 PPVAl 2LEALR o] Fojd FolA] Hdeld of
L 3UE XFshe FFEHR o|Fod = Q).

M,
[0 1>

A7) AAFES(616)S EATETS XY F Ja, FAud FEA, 53 EFEG-3EFAFEA) LT
(tris(8-hydroxyquinoline) aluminum : Alg3), H|Z=(2-HE-8-F =g = olE)-4- (Jﬂgluﬂlar—a}i SUE=Ra] ReS
(Bis(2-methyl-8-quinolinolate)-4-(phenylphenolato)aluminium : Balg),, H|Z=(10-3|=FA4 % [h] A=

E)HEF (bis(10-hydroxybenzo [h] quinolinato)-beryllium : Bebq2), 2,9-tiw|€-4,7-t]#d-1,10-HHEE
H(2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline : BCP), 4,7-t]¥ld-1,10-¥|HFEZ2H (4,7-diphenyl-
1,10-phenanthroline : Bphen), 2,2',2"-(dA1-1,3,5-E8]Y)-EgA(1-dHd-1H-HZoju|t}=) ((2,2',2"-
(benzene-1,3,5-triyl)- tris(1-phenyl-1H-benzimidazole : TPBI),, 3-(4-®]¥d)-4-(FHd-5-tert-F-E3Hd-
1,2,4-E3go}Z& (3-(4-biphenyl)-4-phenyl-5-tert-butylphenyl-1,2,4~triazole : TAZ), 4-(Y=Z&a-1-<d)-
3,5-t ¥ d-4H-1,2,4-E2]o}& (4-(naphthalen-1-y1)-3,5-diphenyl-4H-1,2,4-triazole : NTAZ), 2,9-H]Z2=(L}3Z
2Gal-2-d)-4,7-g3dd-1, 10-HHFEEY (2,9-bis(naphthalen-2-y1)-4,7-diphenyl-1,10-phenanthroline

NBphen), EY2(2,4,6-EHE-3-(Fgd-3-¢) A d) vt (Tris(2,4,6-trimethyl-3-(pyridin-3-
yl)phenyl)borane : 3TPYMB), H|d-t]ulolz|dXE~F $ALo]= (Phenyl-dipyrenylphosphine oxide : POPy2),
3,3",5,5 -HEZ [ (m-7 & d)-HA-3-L 1] sl d (3,3',5,5'-tetral (m—pyridyl)-phen-3-y1]biphenyl

BP4mPy),1,3,5-E2][(3-F] 2| d)-#-3-A 1Al (1,3,5-tri[(3-pyridyl)-phen-3-yl]lbenzene : TmPyPB), 1,3-H|Z
[3,5-0 (I d-3-) A 14l (1,3-bis[3,5-di(pyridin-3-yl)phenyllbenzene : BmPyPhB), H]Z=(10-3]=FA]

hlF =gy E)=EE (Bis(10-hydroxybenzolhlquinolinato)beryllium : Bepq2), , ©l¥dH]A=(4-(F] 2 d-
3-d)Hd) A (Diphenylbis(4-(pyridin-3-yl)phenyl)silane : DPPS) ¥ 1,3,5-E&](p-3] 2| =-3-d-Hd)Al
(1,3,5-tri(p-pyrid-3-yl-phenyl)benzene : TpPyPB),
1,3-8]2[2-(2,2' -89 2l d-6-Y)-1,3, 4~ A ] o} Z-5-L ]9l A (1,3~ blS[Z (2,2'-bipyridine-6-y1)-1,3,4~
oxadiazo-5-yl]benzene : Bpy-0XD), 6,6'-H|Z=[5-(H]#d-4-4)-1,3,4-SA r]otx-2-d]-2,2'-v]T]&d (6,6'-
bis[5-(biphenyl-4-y1)-1,3,4-oxadiazo-2-y1]-2,2'-bipyridyl : BP-0XD-Bpy)&= ¥3t& 4 o}, o]o -4
= AL oyt
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