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WAL A= BEAR2E Ag/1T0, Ag/170, &Fvulg-glE(Al-Li), vl2vlgE-AEWMg-In), vlavlg-0g-Ag), =
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<2 (physical vapor deposition), ¥A% SZW(atomic layer deposition), #7153 33t 52 (Metal
Organic Chemical Vapor Deposition), Z&t=wn} 3}8+ ZFZH(Plasma-Enhanced Chemical Vapor Deposition),
2 37 (Molecular Beam Epitaxy), F43}E 7] A% (Hydride Vapor Phase Epitaxy), Z=¥E]%
(Sputtering), ¥ =" (Spin-coating), =% Tl =AY (Slit dye coating), YA Z-Y(Ink-jet
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diamine),  TAPC(1,1- Bis[4-[N,N'-di(p-tolyl)aminolphenyl]cyclohexane),  HMTPD((3-tolyl)aminol3,3'~
dimethylbiphenyl),  TCTA(Tris(4-carbazoyl-9-ylphenyl)amine),  PsHT(Poly(3-hexylthiophene-2,5-diyl)),

2TNATA(4,4' , 4" ''"=tris(N-(2-naphthyl)-N-phenyl-amino)-triphenylamine), m-MTDATA (4,4",4""-
Tris[phenyl(m-tolyl)amino]triphenylamine), DNTPD(N,N' -bis-[4-(di-m-tolylamino)phenyl]-N,N'
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butylphenyl) diphenylamine)]), PTAA(Poly[bis(4-phenyl)(2,4,6-trimethylphenyl)amine]), Poly-
TPD(Poly[N,N'-bis(4-butylphenyl)-N,N'-bis(phenyl)-benzidine]), Poly[(9,9-dioctylfluorenyl-2,7-diyl)-
co—(N,N'-diphenyl)-N,N'-di(p-butylphenyl)-1,4-diamino-benzene)] end capped with dimethylphenyl,

Poly[(9,9-dioctylfluorenyl-2,7-diyl)-alt-co-(N,N' -bis{4-butylphenyl }-benzidine-N,N'-{1,4~
diphenylene})], Poly[(9,9-dihexylfluorenyl-2,7-diyl)-alt—-(N,N'bis{p-butylphenyl }-1,4-
diaminophenylene)], Poly[(9,9-dioctylfluorenyl-2,7-diyl)-alt—(N,N'-bis{p-butylphenyl }-1,1'-
biphenylene-4,4'-diamine) ] L Poly[(9,9-dioctylfluorenyl-2,7-diyl)-co-(4,4'-(N-(p-

butylphenyl))diphenylamine)] ©]Fojxl IFO2HE HAed Hojx ofr s x3e 4 Q).

(130)2> 2~ E Y (Sputtering), =¥ H¥(Spin-coating)¥, £ tlo] FE(Slit dye coating)

Y AA ZHF"” (Ink-jet printing) W, =3 #o] 519 (spray coating) W, H Y (dip coating) ¥, J&
2 (vacuum deposition), 38t 7] 3 %?igﬁﬁ(chem1cal vapor deposition), & 714 2% (physical
vapor deposition), YA% T2 (atomic layer deposition), 7194 3}8t S2¥(Metal Organic Chemical
Vapor Deposition), Zg}=n} 3}8} Z2W(Plasma-Enhanced Chemical Vapor Deposition), A4 AW
(Molecular Beam Epitaxy) % 43} 7] AdH(Hydride Vapor Phase Epitaxy) & Aol&= o= shite] =
Ho =z FA4E F o, vtAsHl, BF 55 231 ZYY, €9 tho] Z® §, JaA ZHE Yy, ~
. _

= = ’
Zeflo] 8 Y 2 H A28 Y T Aol ok il &9 34 olgste] 44 4 it
&
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AF(160) .2 5EH F¢

H3S(140)2 Al AF(110) o2 57H 4 -
IA & (exiton)©o] 7]

g
of A% 5531500 A AAt A2 J
Al AN AGHE WaAA WYRE FoRA, BF EE BFoR 749  th

i
ofi
o
&
2
>
it
—~
¢
4
g
e}
=]
-
[o
ox
oX,
ofi
o
=
~
oX,
i
_|2

WP (140)2 =4 dgs, A4 dgs, 4 23S 2 I8 23S T Hojk ol shuE xFE <

AAjelol] whet, gF(140)2 A AAlEel o8 1 E3E ¢ a, WFFoeE AREHE A Ee
G dagol vl vie w2 FAEES M dernE, % #7] EF AV 5] AA 23 2Ae] 528
S 0] X 01];}_
= 3L =2 T M .

g, FS(140)2 AT A=l ofal AF TF He AF =2e AREste]l 7] wd aAke] WiR A
S ]
=

S FAA, 7] B 2] 52ES =Y F A

g5 (140)2 o] F& 242 583 AgHA gurt. Ao FAFORE, SAltolE tholH ¢5 (oxadiazole
dimer dyes (Bis-DAPOXP)), 232 3}3+& (spiro compounds) (Spiro-DPVBi, Spiro-6P), Ego}dHolwl 3}3E&
(triarylamine compounds), H]Z=(Z=EE)o}ll (bis(styryl)amine)(DPVBi, DSA), 4,4'-H]2=(9-o€-3-7}u}zH]
dd)-1,1'-v]9d (BCzVBi), =NE# (perylene), 2,5,8, 11-HE&-tert-F-& 2 (TPBe), 9H-7}¥}£-3,3'-
(1,4-dd &-t]-2, 1-of &l-t] ) B] 2~ [9- & ~(9C) ] (BCzVB), 4,4-1) 2 [4-(t)-p-E Dol ) ~E| 8| d
(DPAVBi), 4-(H-p-Edolr)-4'-[(H-p-Fdolr o) ~EH]~EM (DPAVB), 4,4'-H]|Z=[4-(T#Hdo}r]) 2~
] ]n#d (BDAVBi) 2 W]2(3,5-U1EF e 2-2-(2-¥ 2| d)dd-(2-7t2 8 A v egld)elelF 111 (FIrPic) T &
ok o= suE EFste A B4, 3-(2-wlxHolEd)-T-(Heldolr ) Futd (Coumarin 6) 2,3,6,7-HE
23 =2-1,1,7,7,-H Egtd €-1H, 50, 11H-10-(2-¥1 ZEl o} = A ) F =8 A ==-[9,9a, 1gh | Fv}¥  (C545T), N,N'-t]

We-FotagE (DMQA) ¥ Eg=(2-dda )]s (111) (Ir(ppy)3) & A% o= 3tUE 23ste 54
24 % "HEZIIUZER (Tetraphenylnaphthacene) (FH®: Rubrene), E=(1-dldolAFEd)olgw
(ITD) (Ir(pig@)3), HI=(2-¥z[b]JEA-2-d-7gd) (oA EYolE)o]FH(I11) (Ir(btp)2(acac)),
Efa(tulzdveh) fJEEY F2FH(I11) (Eu(dbm)3(phen)), E&[4,4'-Y-tert-FE-(2,2')-1]7]gd]
FHE(I11) 22 (Ru(dtb-bpy)3#2(PF6)), DCM1, DCM2, Eu (4HE3}le|:=Uo}AM=: thenoyltrifluoroacetone)3
(Eu(TTA)3 g HE-6-(1,1,7,7-H EgvE =2 d-9-od)-4H-7 ) (butyl-6-(1,1,7,7-
tetramethyljulolidyl-9-enyl)-4H-pyran: DCJTB) & Zo%x o= 3yE X&d3ste HA B2 T Hojx o=
shvE 23 & .
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w3, aRz 4y Exd=E= #Hdd (phenylene)dl, dd# ®]E#A  (phenylene vinylene)Al, ElQ#
(thiophene)Al, ZF2# (fluorene) ¥ 23| 2ZF 0 (spiro-fluorene) ] L¥E=}e} e iAo} AAE
Zstete WIS SFES XT3 £ Qo) oo A= AL oYt}

g, WS (140)2 $3S E2~E(host)e #Y =9 (dopant)E o Frkste] Az = A &g dha
Y TAES AnEs EYA(8-3EFHA- ﬂiﬂlﬁri) Fr%E (Alg3), 9,10-t] (W3 E]-2-2)et Ea]r/‘ﬂ (AND),
3-Tert-H-2-9,10-t] (2 E]-2- ) T E AN (TBADN) , 4,4'-0] (2, 2-t 9 -0l ell-1- )4, 4" -T) W & 5|
(DPVBi), 4,4'-¥9]2~Bis(2,2-t]¥] é o dl-1-A)-4 4'-tiHedAld  (p-DMDPVBi), Tert(9,9-toldZF2od)s
(TDAF), 2-(9,9'-~uEn|ZFod 4)-9,9' -~y Zn|ZFed  (BSDF), 2,7-H]2(9,9'-232H]|ZF0 dl-

2-9)-9,9'-2~¥ 2 2o (TSDF) H]2(9,9-tobd 2 2./)s  (BDAF) B 4,4'-¥]2(2,2-H ¥ d-of dl-1-
-4, 4'-H-(tert-F=)dd (p-TPVBi) & #olk o= sfbs £dd 5 3li, AFE ZAES Auzs
1,3-H 2 (ZHhE-9-)wAl (nCP), 1,3,5-Ed]A(FkE-9-2)lAl (tCP), 4,4' 4"-EdA(FHhE-9-d) =]
ol (TCTA), 4,4'-W2=(FhakE-9-)nlsld (CBP), 4,4'-H2Bis(9-7kEe)-2,2'-t]wE-usd (CBOP),
4,4'-H 2=(FPkE-9-)-9,9-t1 M E-ZF 2% (DMFL-CBP), 4,4'-H|Z(7FhE-9-2)-9,9-H] 2=bis(9-31 d-9H-7}
) EF el (FL-4CBP), 4,4'-¥]2(FHihE-9-9)-9,9-t]-EU-5F & (DPFL-CBP) % 9,9-H]2(9-3ld-
9H-7HakE) &7 L7 (FL-20BP) 5 Aol o= sfus X 5 9l

s A S, WS (14002 4,4" 4"-E A MhE-9-) Egjul ety (ICTA) S 24T = 2l

B3(140)2 2~ E] Y (Sputtering), 2% FH(Spin-coating)¥, &3 tvto] Z¥(Slit dye coating) W, <
ﬂ@l ZAY (Ink-jet printing) W, 2=Xd o] I¥ (spray coating) ¥, ¥ Z®W(dip coating) ¥, V¥ FZH
(vacuum deposition), 3}8t 7|4 F&¥(chemical vapor deposition), &2 7]’ &% (physical vapor
deposition), ¥A% ZF&H(atomic layer deposition), +715% 338 =2 (Metal Organic Chemical Vapor
Deposition), Zu}=m} 3}8t =29 (Plasma-Enhanced Chemical Vapor Deposition), AR Ad%¥ (Molecular

Beam Epitaxy) @ $23l% 7] A% (Hydride Vapor Phase Epitaxy) & Zo]& ojx= 3ji}le] wloz &A
2 4 gl

o] Aol whE f7] g ks BEE(140) del @A s AA ES5(150)S I

Wg-5(140) gel A E = AR $£455(150)2 A2 A=(160) 225 EH F9%9 HAAE HHF5(140) 22 o]FA
oI
=

AR F45(150)2 TPBi(2,2',2"-(1,3,5-Benzinetriyl)-tris(1-phenyl-1-H-benzimidazole)), Alqgs(Tris(8-

hydroxyquinoline) Aluminum), PCBM(Phenyl-C6l-butyric acid methyl ester), TAZ(3-(4-biphenyl)-4-phenyl-
5-(4-tertbutylphenyl)-1,2,4-triazole), BPhen(4,7-Diphenyl-1,10-phenanthroline), BAlq(Bis(8-hydroxy-2-
methylquinoline)-(4-phenylphenoxy)aluminum), TSPO1 (diphenylphosphine oxide-4-(triphenylsilyl)phenyl),
BiPYMPM  [bis—4,6-(3,5-di-4-pyridylphenyl)-2-methylpyrimidine], TmPyPB  (Two pyridine-containing

triphenylbenzene derivatives of 1,3,5-tri(m-pyrid- 3-yl-phenyl)benzene), 3TPYMB (tris-[3-(3-
pyridyl)mesityl] borane), TpPyPB (1,3,5-tri( p -pyrid-3-yl-phenyl)benzene), TPPB (1,3,5-tris[3,5-
bis(3-pyridinyl)phenyl Jbenzene) % BCP(2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline) % A& o=
shE 23e = Q.

vt A A, AR} 45 (150)S TPBi(2,2',2"-(1,3,5-Benzinetriyl)-tris(1-phenyl-1-H-benzimidazole)) & *
3

(150)& ~¥E Y (Sputtering), =¥ FE(Spin-coating)®¥, <% tlo] FE¥(Slit dye coating)
W, 434 ZAY(Ink-jet printing) ¥, =X o] F¥(spray coating) ¥, ¥ ¥ (dip coating) W, ¥
=2 (vacuum deposition), 3} 7|14 FZ

vapor deposition), YAZ Z2H(atomic layer deposition), F71%<% 3+8 Z2H (Metal Organic Chemical
Vapor Deposition), Z2t=n} 3}8} 2% (Plasma-Enhanced Chemical Vapor Deposition), #AFd A%
(Molecular Beam Epitaxy) ¥ 443% 7|4 4739 (Hydride Vapor Phase Epitaxy) & A% ojx= 3hu}e] v
Ho g PFgd 4 o}, uFEAsH, Axp $£45(150)2 A3 FFPS ol &ste] AE F Ut

28 (chemical vapor deposition), =7 7]% Z2%(physical

A efo] wheh, 2 g o] AAjde] wE {7 wF AAs AR FUATE o 2 oA, JAR FYTS
A2 5515002 FA7] A e FA4T Fo 42 5 Ao
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

A FAFe 9ne g4, A2 EIE, IER 35, 909 2% S48, 409 Eas 8%, dEF
4 SR, 9% 35 FA, A0Y E3% A, IER 35 FA EE olE 3 el 2 F Ao=
L oShtE EEE 4 A3, wHAs] A4 FA5e G BF SRoe|S(gli) it JF ool
E(LiDE 23T 4 AT

2 2~9E Y (Sputtering), =¥ F®(Spin-coating)®, €3 tho] FE(Slit dye coating) H, %
Y (Ink-jet printing) B, == o] F¥ (spray coating) W, ¥ ZB(dip coating) W, J& =
(vacuum deposition), 32}8t 7|4 F&W(chemical vapor deposition), &2 7]’ &% (physical vapor
deposition), ¥A%E FZW(atomic layer deposition), #715% 38 FZ M (Metal Organic Chemical Vapor
Deposition), ZztZm} 3}st F &% (Plasma—Enhanced Chemical Vapor Deposition), 24 A%&W (Molecular
Beam Epltaxy) 0 =aslE 74 A3 (Hydride Vapor Phase Epitaxy) & Zo]& o] 3jile] wiloz &A
2 o, ugA s, WA FYPSS AT TEAHS o8t 449 5 .
}

o] Aol mE {7] WF ks A FES(160) ol FAEEE A2 A=5(160)S EFHIT

Arjee] wet, A2 A5(160)2 AL Al & 4

12
—_>‘4"/
b
2
R
il
fu
S
lﬂ
9
2

TAAR] dazAs gEsRdel=/dFrELiF/AD, 25 L), ntadlslg), EFraEAl, &

-2l 5 (Al-LD), Z4E(Ca), waudlE-<dE0ig-In), U}ZLﬂH—%(Mg—Ag), olElH (Yb), ZEIF(PL), &

AN, TE(Cw), wHEBa), &(Ag), Su=gtolo]l (AgNis), <& (In), FH#ERwW, W(Pd), =ZF

(Rh), ole]#&(Ir), @28(0s), Z# (Ca) B AE(Cs) T Aol o shE 2T 5 v, &3, 55 &
AZ B0, AEA 1EA = o599 %To] AlLE 1 T},

U= U -4
%0
i~

2 1
il
i)
Lo

—~
=
o
~

EB4(0) EEEE gAYy rFH CNT) 2 T ¥ (graphene) T Holk o= UE ¥ge 4 Ja, IAEAH i
2 B2 ZEo gy A E S 2~ E] WA E U o] E(PEDOT:PSS) & &3 4= lt}.

w3, B £ A3ES [TO(Indium Tin Oxide), FTO(Fluorine-doped Tin Oxide), ATO(Antimony Tin Oxide)
% AZO(Aluminum doped Zinc Oxide) & Aolk ol atubE ¥ &+ vk, 110% YWt ozE 53 A
st EAE AMEEARE, JAHEE HYFAX] FRAME ITOE A2 A35(160) FAdo] AEZ AE5te], Tyt
A2 A=(160)S AT & Art.

ulgAsH A, A2 AE(160)c2E TFF HuEY AH EAAEZ (HM0) == A FYo] folan=
e AdstiE 7}21D% U RRARge] Hojd 479 Aol AMgE ¢ i, g wREHA, A2 A
(160) 2.2+ FHFEEEZgo|=/LFuw(LiF/ADS 288 4 Ut

A2 AF(160) o2 g FZ 2ol =/LdFuF(LiF/ADE AMESE 49, Ax FU5 98 2 A3 982 &

Aol & % qlvh.

A2 A(160)S 1F =2 (vacuum deposition), 348 7|4 ZZ (chemical vapor deposition), &g 714
<2 (physical vapor deposition), ¥A5 FZW(atomic layer deposition), 7]19% 38t 29 (Metal
Organic Chemical Vapor Deposition), =#}Zwu} 3}t =21 (Plasma-Enhanced Chemical Vapor Deposition),
A g (Molecular Beam Epitaxy), <43b= 7| A7&W(Hydride Vapor Phase Epitaxy), Z:¥|E]%
(Sputtering), =¥ F®(Spin-coating), <% Tlo] AW (Slit dye coating), UAA ZAY(Ink-jet
printing), 2=X# o] I (spray coating) ¥ ¥ FE(dip coating) & Zo]%E oj= sl}e] WhHo R A=
g Ao}, AR Al, AR FHFS AT FAEE ol &ete] FAE g Ut

gk, A2 A=(160) o2 T w&HAskE A= B9, & A(sol-gel), D& (spray pyrolysis), 23
Bl ¥ (sputtering), ALD(Atomic Layer Deposition) Hi= A2} W ZFZ(e-beam evaporation) 373-& Z&3te] &

P
dE 4 Q.

EE, Al A5(110) B A2 AF(160)e AR HrIHem ZFejHar, {7 $F szt HAS A

o

Ei )
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

o o] AAjdel wE {7 g Aae] Az EE Al A5S FAcke GAIS110), Al A Al 8F
TYSS sk ©A(S120), HE FAS ol & FAHE ol 8dt HY 75T FAshE ©AI(S10), A
T FET el THFE FASE dA(S140), EHS Aol AR FE55E FAsHE DA(S150) 2 AR FF
= ol A2 A=E FAgdste 9A(S150)E 2FS

AL AT 7@ SAo] AFOoR AFHAY, NREIEA) Aol 57 = g $AL B4 94D 5 9
o},

ARoRy BAA 57 WY LA ASHE JHS A4S & o, FUA, B WA, AF 8o
48 gdel S4E el MR wE £ Zehay 7we Agss so] mdsit

Al A5 F=(anode)d 5 A3, AAdol ofegh, Al AH

Al AF(FHE Aol AL AFshes AFo2A, Fad A5, WY AT EE olEe] A5 722 IA
4 5 Ao

vzl e, Al AForE AFEFANIFE(IT0), AU =FB(CNT), ) (graphene), Avjgto]o] (AgNWs)
9 ZgdgAr] LA g o H: Z AE A XY o|E(PEDOT:PSS) 0.2 o]Fojzl 1o 2HE Muyg Holk o=

oL v A, Al AFe wFFe HuF9 HH EAA=HO0MO; highest occupied molecular orbital)
2 B3

A5 IEFASE(1T0) S 23 4 Ao,

Al AFe AF =29 (vacuum deposition), 3}8 714 FZW(chemical vapor deposition), =¥ 7|14 S%
W (physical vapor deposition), YA% 2 (atomic layer deposition), 7]1&<4 318 =29 (Metal
Organic Chemical Vapor Deposition), Z=&}=wn} 3}8F ZFZH(Plasma-Enhanced Chemical Vapor Deposition),
B2 3 (Molecular Beam Epitaxy), F43tE 7|4 A% (Hydride Vapor Phase Epitaxy), Z=¥E]®
(Sputtering), 2= =W (Spin-coating), =% the] =AY (Slit dye coating), YA Z-Y(Ink-jet
printing), Z3#o] ¥ (spray coating) R H FB(dip coating) T #Holke o= shte] whiom FFgdd
T At

AL AT Aol FAHE AT FUF AL AFoRVE 24U 4TS WPFoE FUte 9IS I

pud

ot
>

vlebAl e A, Ay FYE=S PEDOT:PSS(poly(3,4-ethylenedioxythiophene) polystyrene sulfonate)E 3T

l=o ~WEY(Sputtering), 2~ F¥(Spin-coating)W, €% t}o] HE(Slit dye coating) W,
28 (Ink-jet printing) ¥, 23X do] IE (spray coating) H, ¥ ZE(dip coating) ¥, XF =24
(vacuum deposition), 3}8F 7|4 =29 (chemical vapor deposition), &2 7] Z2ZW(physical vapor
deposition), ¥A% S2 ¥ (atomic layer deposition), F715% 318 2 (Metal Organic Chemical Vapor
Deposition), =u}=n} 3}t ZF2H(Plasma-Enhanced Chemical Vapor Deposition), #AxF4 A3%% (Molecular
Beam Epitaxy) % F43}%E 7|4 A H(Hydride Vapor Phase Epitaxy) & ZolxE o= 3o WHoz A
2 7 Qo vgAE A, AF FYTS 239 I"HY, £9 v

o

2 43 79 29 ¥, a3 =ag f, sxee] =Y

W0 | =9 W F AE o shtel §o) ¥4 o g3t YHE & Ak

S, 4F FYES 20 =YW olgdtel 49 4 Qu, AW 2YWe §92 A4 dolmen
: A4 dHHoR IPss Yol

$, 1 59 23e 43 7959 AnzA et
o] o

H ) - =

%, 59 F 80 AAS 9% 949 LEE oF 80 WA 2009 &% WA HAs Aed ok
AT FAFe 89 FPoR FAsol uy FHol AFedta, TH AN UHENA & Qv gay AT
(F5F 2 el wEA S4e U@ AR 2247 5 Q)
A% 73 Fo AF FEFl FAGBOHL, AT 753 Al AFoRVEH FYH 4TS WYFoR
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[0148]

} w3 (charge balance)S W

AIR)

bl

T F535(130)9]

P AT g, A2

g

X

[0149]

& 9.

o]
=

5:5 WA 9

L

L

SH

o

S (A= 712)

=

A9

h=]
=

AFA MEAA) 7L &l

7
P
T35

Z] ©

Y

=
o =

|

b el ot

o

4

s
Qs

=

=i
HEHYA F2(d; semi—4&

;é]
kA, A1

[0150]
[0151]

A7 MES

1.

Ho

4o

[0152]

A Al A

N7-di-1-naphthalenyl-N2,N7-

[<)

glar, whgA

A

VNPB(N4,N4'-Di (naphthalen-1-y1)-N4 ,N4'-bis(4-

%= (monomer )

VB-FNPD(9,9-Bis[4-[ (4-ethenylphenyl )methoxy ]phenyl ]-N2,

L

3

s
=

ST
X

E] @ (styrene)<

Ea

o
=

[e]
R

]

Al A¥ 75 B4
diphenyl-9H-Fluorene-2,7-diamine)

3 FZE(; semi-

[0153]

2]

iy
o

vinylphenyl )biphenyl-4,4'-diamine) .2 ©]

Poly-

dimethylphenyl,

with

-bis{4-butylphenyl }-benzidine-N,N'-{1,4-

Poly[(9,9-dihexylfluorenyl-2,7-diyl)-alt—(N,N'bis{p-butylphenyl }-1,4-

capped
Poly[(9,9-dioctylfluorenyl-2,7-diyl)-alt-(N,N'-bis{p-butylphenyl }-1,1'-

Poly[(9,9-dioctylfluorenyl-2,7-diyl)-
end

TFB(Poly[(9,9-dioctylfluorenyl-2,7-diyl)-co-(4,4'-(N-(4-sec-
Poly[(9,9-dioctylfluorenyl-2,7-diyl)-co-(4,4"'-(N-(p-

PTAA(Poly[bis(4-phenyl)(2,4,6-trimethylphenyl)amine]),

o
R

]

=

diphenylamine)]),

A2

HA,

™ (polymer)
butylphenyl)

o

3Z
=

co—(N,N'-diphenyl)-N,N'-di(p-butylphenyl)-1,4-diamino—benzene) ]

TPD(Poly[N,N'-bis(4-butylphenyl)-N,N'-bis(phenyl)-benzidine]),
Poly[(9,9-dioctylfluorenyl-2,7-diyl)-alt—-co-(N,N'

72

uheh4]

diphenylene})],
diaminophenylene)],
biphenylene-4,4'-diamine)]

A
L

[0154]
[0155]

23!
il

—~
o

butylphenyl))diphenylamine)] ©]

%

o F¥(dip coating) ¥ *

=i}
=

E

#lo] ¥ (spray coating)

R

HE ¥ (Sputtering), =% F®(Spin-coating)®, <% tho] ¥ (Slit dye coating) %,

Ea

[e]

A8 (Ink-jet printing) 9,

22

3F 753
A

=

[0156]

el
_

Ho

Ho
N

No

[0157]

ot

=

=

kel A oA

S

AeE 44

& Fepzn)

<0
Bl

ao

24, 94

3
=

I

——
o

ks

¥ (dewetting) Al

Ay, H

=
-

g

[0159]

;Oﬁ

%

[0160]

Ho

;ot
el

i
o

Ho

7

=i}
=

= ©AI(S131)

1

gohe Axzs

871 A2

=i
&g Ax=G1BDT 5 Sl

LR

=4

4

o~
nn

[0162]

No
Lo
¢
Ho

rvie)

X

o
el
o}
el
o

olo

ol

o
A

Ho
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[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

SSS0dl 10-1973287

Al AF 5 241Dl EAs. o d, Al ¥ &% 4212 7tudS 2te X" (monomer) ¥ 4°

o] &, dAXEE Hdstar, 2He Algte] AU, & 4bollA e} o], AAe] 93 tuAgde ZE Redl
Al AF FF EA@21D] 7tuste] WENA 725 Ze Al 43 &% 524212)& sk, uepA, AT
TEEFE YWEYT B X (network polymer)S HAsh= 318H2] ZAd(chemical composition) W3}7} 2Aialoe]
A Ae % =240@12)3 A2 d& 5% =2220)°] HAE sk, HEAZ UEAA 25 2 4
o}.

wEkA, 2 oEE o) AAjde mE f7] @3 2 AE aEse UEND x2S e Al Ay vF =2
(212) Atelatelo] Al A & =dEY Fuidez Agoleg=rt & A2 Ae 5 =2 (220)0] =48t €
of wkE 7] WF e Xé% ?%%94 LﬂE"Ji TEE =dAoR BEE0] 4ole V&Y

, Ex1 (monomer )7} WE =

webd, B oage] Adele] W §7 WH A 4F FEES BEAL VEAD RS AYoEA,
A

AL E 3ag FEFE, AT £ESPNE TFFe] FAGUOD F Ux, WFFE Al AFORRY 39
Hol AT #4% AR AT A2 ATORVE FUHo A% FEFL ART A7 AAFs] AAE
(exiton)& WA, AHH AAEC] o] el A NAFHR WA WY FoRA, UF i BE

o T4Y % vk
A S, A 4,40 4" -2 AGHE-9-) Eeld eyl (ICT)E L3 5 vk,

=0 AW E ¥ (Sputtering), =% ¥ (Spin-coating)®, £ tho] FE(Slit dye coating) W,
X U" (Ink-jet printing) W, 2X#o] H¥(spray coating) ¥, ¥ =B (dip coating) W, IZF
(vacuum deposition), 338 7] ZZH(chemical vapor deposition), =2 7|4 ZZH(physical vapor
deposition), YAF S2H(atomic layer deposition), 715% 3+8 S2w(Metal Organic Chemical Vapor
Deposition), =2t=v} 3}8t F2H(Plasma-Enhanced Chemical Vapor Deposition), w44 437 (Molecular

Beam Epitaxy) % 43}= 7|4 A A (Hydride Vapor Phase Epitaxy) = Zo]& o] sli}e HWHo=m A

H
R IN)

o\ o2

=}
2

9 5 ogod, WEAs, 4F 755 20 =9y, 23 el =Y ¥, 9A5 ZAy ¥, sxee] ay
W% Y W F el ofn el 89 248 ol getel AT + Tl

hgre A, BHEe 29 2PEe olgsel 49 4 9, 29 wYWe S92 AYY Wolmen A%
g n&oz FANAN Gl AL AEeE agske Yot

TEe 4o gHor PYHe] gud o) sbeskn, ¥4 ALS BEAL F don, sk AF(F
2 &)l wEA B4 i AR F2AD F A

nigAsHAl, AR 5L TPBi(2,2',2"-(1,3,5-Benzinetriyl)-tris(1-phenyl-1-H-benzimidazole)) S 3¥3}st
T Atk

S
A2} 458 ~HE ¥ (Sputtering), &= FHE(Spin-coating)¥, €% tho] ZE¥(Slit dye coating) H,
A ZYY (Ink-jet printing) ¥, 2=3X# o] F® (spray coating) ¥, W B (dip coating) W, & F2

(vacuum deposition), $F8F 71% S 2 H(chemical vapor deposition), =& 7]% %4%‘3(physical vapor
deposition), ¥A5 & (atomic layer deposition), 7154 338 Z&¥H(Metal Organic Chemical Vapor
Deposition), =2t=v} 3}8} F2H(Plasma-Enhanced Chemical Vapor Deposition), WA 437 (Molecular
Beam Epitaxy) @ F43%tE 7|4 AH(Hydride Vapor Phase Epitaxy) & Hol% ojx shbe] #hHo=z A
g3 g Jdoy, ugAeA, A FEse 23 Y, £¥ ool I® ¥, 3 ZHdY Y, ~xge] IY
H Y ZE Y F Aor o= st & FAHE ol &ete] FAAE F o, uiEAEA, AR FETS
AT S2PE ol &3t FAE F AUt



[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0202]
[0203]

[0204]

[0206]
[0207]

[0208]

Ed, A4 £55S 20 YRS olgelel P49 & Qu, 27 =PEe S92 ARY Wolmdn Awe
o AAAAN G A dHoE st Yol

A2 A=(F=)2 Aol AAE Agsts d5o=24, 55 84, ostd 3% =4, ¥v B4, 249 9
A FellA FRol=(colloid) el F4 F3 B2 9 £ 9% AE T Aok o= suE I 5 9l
.

e, A2 AserE BETe HAAES AR BAARE (HM0) E91Z HAke] Fjlo] gojstes vt

&r—{m

ar o
A5 7HAH, U dAREe] Hold 5579 H=Fo] AMSE F i, A2 AF5oRe gEIERG)=/LF
vl (LiF/AD), &L, wdlglg), €FusAD), EFrE-gl5Al-Li), Z4%Ca), nrauld-d5 (Mg
In), vFa2ul&-20Mg-Ag), °IEHE (Yb), ZIEFPt), vAw), YANi), T2 (Cw), vHFBa), 2(Ag), 214
wofolo] (AgNWs), QIE(In), FEHIE(RW, F(Pd), ZFRh), olg&5Ir), 2£2F(00s), Z% (Ca) ¥ AlE(Cs)

% AolE oln shiE XY & 9

A2 AFe AF =29 (vacuum deposition), 3}8 714 FZW(chemical vapor deposition), =¥ 7|4 5%
W (physical vapor deposition), YA% 2 (atomic layer deposition), 7]1&<4 318 =29 (Metal
Organic Chemical Vapor Deposition), Z=&t=wn} 3}8F ZFZH(Plasma-Enhanced Chemical Vapor Deposition),
2 37 (Molecular Beam Epitaxy), F43}E 7|4 A% (Hydride Vapor Phase Epitaxy), Z=9E]®
(Sputtering), ¥ F®(Spin-coating), &% tTie] FH(Slit dye coating), UYIA ZUE(Ink-jet
printing), Z3#o] ¥ (spray coating) B W AP (dip coating) & 2ok o= dfupe] Wow F4d

Foglont, wgHdel, A4 £4%e 1T FAUL olgate 948 F 9l

nhek A2 HFow B S&dstE A5 A, £ A(sol-gel), EFLEWM(spray pyrolysis), Z=HEH
ti

(sputtering), ALD(Atomic Layer Deposition) ®i AA} ¥l FZ(e-beam evaporation) &4 &35t FA=

9, Al A9%F 9 A2 435S Az A/dew Peua, 47 2% add Ade Agd. =@, Al
G5 9 A2 935 470 W Adeld HAE 4 wAAA F G8S A 5 glen, §7] 9y

ITO 7]F(substrate)S ZAuUAolE(sonicator)S E3] ofAEd 208 S olAZRFPAI(PA;
isopropyl alcohol)ell 20 Z&d 3laL, ThA] ©o]l&4=(DI water)Z 20% g3 F, UV-0; A2 (UV-0zone
treatment)E 20%7F A&siitt. 2 F PEDOT:PSSE =¥ F:Halar, 1507Ce] 208 HoF ojdd i%al
(annealing)dte] 40mmE A3 Y Z

(VB-FNPD:TFB)& &% (blending) 3 &

= =
Ng ~ oA 10% B¢t Add Asta, 43 F
220ClA 30 ojd¥ A 17mme] HA¥F F55S 4 B3

EAS 29 3y 100Col A 128 F<t ojd™y Agsle] 30mme] EHFE=S FEsdd.  aya wEEA
AFH 22 AF FH2E 538t TPBiY A 24% 40mm, LiF A2 9% Inm 2 LiF/AlY &= 100mms
e o g e T B FAS Eao §7] @dF A2E AZEPTt. o W, Z7e AW FAE A%
T2 B BA S we g2A AzE 4 v

[AAle] 1

2443— If\d\_z A

500mL BHS ZalaFe] A 715 stoll A VB-FNPD(AL A& 4 &2) 0.0087g0] EFA(toluene) 2mLE 7}8}
I 12A17F Bok BF wwete] Al Ay 5 EF &8 A xska, 500ml 9 Ea}i o] Ax 718 3lol|A
TFB 0.087gell E5<l 2 mLE 7}ata 12417 ot &7 wwtele] A2 AE 54 22 98 Az}, o], A



10-1973287

s=s5

}o] VB-FNPD:TFB2] (A1 A

0

b

SNy

2 0.089mL=Z 0.547F FoF 3F

M Ho h RV h RV GRS GO o Mo o T " U H T Ao o
”O - = - = ~ 2 R E ~ 2 AT 2 T RO 1o o AR N
A ; T o oB B SR o a 7 HE L
o 3 = K7 =% = % Hoom o . R O TG
do & R T Tomm oM NS o =T he — ok — T 5
o Hw_ ‘mﬂ Hu_ ‘mﬂ ZLL ~o 1 U,Hl ZLL o H.f jend E.E Lt jan ~o
L ER o= AWz T of p M= i - e o X e R
gy g 63 B uA_lL ol 70 & uA_lL ol ey l, =y X T =3 R A X 3 i
ma 2 mE oy m_% oy & W o mo 5 T o o T = T4 = o = wK o
Gl R v R wmo, & RHPe Py oF 2 Kl L Xt
W C G BB Bugaw o 4 = BT T Eo
JJJ JJJ of £ = G < )
W o o o Mo o wm IS M ] o = B C % A= . L
i % o BN S B opow E TN T MR ok T B 3
B y AL N oL o ! Ne = T ™ ol & N X X ap o ol ¥ X o N
< ® z R = = g < g "o S T o, L 4 e W
~ Mu To) I Ho Moa ._,z \D) W o Ry =3 W KV Mo I
o > oy > oy 0 B = o 2 B Ko o o ooct ~+ o
P s 2 S 2 S A ~ A Il Ty w e w W R
AMM o i S IR * ®odo < % i o H o s~ iy = o w;_ i wﬁ = o 2 %
K 2 = Mww_n me_u ~ Nrm - me_u ~ .ﬂwx e ook ~ A+ ﬂAWa ﬁ,_A:‘ ~ A= x,
x %oy T g % o oy S o Roww <& M E kg R oF o W
s io &) S 3 X = #O X o~ £ 3:! EO ~ <o Ot o [ze) .HL ‘ml
B (b S Ao S o o Mo <~ £ — Tog il ARTEC) ) R
= - Nl Nl i i, o W N 0 B A —_
A 8 A 0 o % o a & —Hh T o T ToanE
CO ok s - TR W com oo M Mo 8 4o = ® o @ - X o T
aw do Nm % T = Nm % % o R A < oy ﬁ ) T 2 PR
s T F g T B E o = S S S S A S S T
S w2 N A R B oo WM B - o = = = o R Fo T S
Z K Ho ha ™ A n X 2 = ENC
7 2T ﬂoxd)ﬂ io\ﬂw/ﬂ %ON_IOEEI_Q! M%O,N.lﬂnHOl R idﬂz oF ﬂoxﬁ N ﬂoﬂ@o
do S G ® T W T M A p PR R U 2 of W
fo = = 2 o o CRE 2 <R M oW U gl = oy T W = & m
) = | TH —_—
do % dlo s < 4o % Mm = 5 % Mm Bop X = & ww 2 oF o 1 T T
o w (S B« % .2 o B -z _ oF H o & womE o o T W™ :M
Fo o T 2 o 2 o W 2SR wirze ™ woEgE ox FERP T g TP
w " L o - B 2o po® E - Ko ow & E 9 T o 4 — . Ao EL _ o =
™ qu qu .Q(\Mmﬂ .Q(\Axhﬂ_: dleﬁe QEEAT —_ q‘urmmﬂ
TR R S "o g 2B w R B N T EEL R TE s ZEE
o e msﬁﬂw RGN N ogn % {dr. N o A T EB L omT X o= = < < W
i L wd PaN K oy F_ogw X gl o0 T T
° o o oy T do oy T WS % WoZ R oy G R B ampw oy T of o
o A = o X g = '3 %o B K om — ~ | mo e — o o
oo Yo ™ A Lo ™ T = X o] = X0 T =x X OBR o) ol B — o T mo &
- o S -~ O S 4 -~ & = > T o ) | 2y B oo S i 2 db
Mo B %ATMH %AT@H onﬁﬂ 3 o CLEM ER B Rm@ae gy L Ty TR o
e~ o = - .= ) -~ .2 ~ e — - / o — g
S ey e © Ho & Eg e BE ?Twmm_um% n ERT =T Htwr%% DT P
o 89 o %L = " L M ez J x o) & — 7o soE ) AW o oy 2 L
J gL =3 ol = o) X g B — § % ™o np T B B- RUSINGS o = B- Al
28k = = I S B x oo wE w3 TE %o
~ = X0 NG G wE M I R R w oz Y < ] ~ = B R ° =y 7o
RB - mo A= = o = o E ©ow = o F 4 R El No m ol Hﬁ = do 75w m B Hﬁ o
BB N V8w ® 28y JNEZ8 - Y HEZGsxe E ew. -0 Cai L T g Ty
v Py JETET T EZET B ool " Dhrea oo ZEFT gy owgFy BE OWE N TR
Coxwmd I XET S SET A w4t A re2exs b Cxh ¥ Sype g T Sy
Mo B we AR Teagx D EX W EA T e E e Tk M oMW MK ME o T MW
= i) S = = =z = = T ) = % o =
S SRS SRS SRS SRS 8 a 8 a 8 a Q
=) S = S = S = S = S = =) =) S = =)

_20_



10-1973287

o

[0231]

173 (atomic force

il

3

17:9)

o
e

[0233]

microscopy; AFM) ©]m|X]

oy
a

[0234]

Alel 1ol

4o

Mo

4o

Ho

[N

Hlae] 2]

o)1=
TS

JoIH}.

% ol

[0235]

e
=

71

=
-

A el

94

b

H

gt \] o wel, 4 H2](phase separation)”

49 &

o}

g 7ol Aol fAE =

| =5 o

e
=

Alel el =] ofs] Ao, &

)

[0237]

=K

olg|g 7

s

s

W ohe}

g

3%

- E
= o=

3

o M, T

A A=

3]

o] 4

g AAjdel =

LS|
=

)

e

wjr

rz9 4%

_Eo

N
Ho

O

s

20, 120:

hin

pa

]

Al

10, 110:

[0240]

ZO

&
Ho

O

s

30, 130:

ZO

T

=
A2

40, 140:

70, 170: AT A4

—_L
=

S

S|

60, 160:

o

A2

220:

o

B
H

~
B
H

160

120

130
N _~

|10

| 140

T T T i T R T R,

_21_



/////////////%

,




10-1973287

s==4

S110

$120

1S 84

o
Ko

Ko

rlo
o

EM3a

=R

b o
NN
Kl =
gy g
4= )
AR IH
M0 ) 0
0 o 70
- 1p oK ar Y
Eﬂm._ e olo Ko
_o._._ = x__“_ A.__u
o, O <
10 O 0o <o
»| 30 ojy ar ¥ > <+ m_|o
M oo 4o Ho R
o gf- Kl < e
Rl g O g =k
O 550 <40 %0 %0 m
40 e <k Ko gn
k= ol
0 & K-
R o
Pﬂgc R0

_23_



HZE 0| F £ (Mobility) (cm2/VS)

220

1E-4

F m H[0 1

o MAl2 - HIRA2
TE-5F A MAN3 e o

F v _EA0l4 o
1E.sr ’ b {s]
1Bl e

P 20% - M_—i 75y,

DE——— W -
1E-8f
el — . . ..

0 50 100 150 200 250 300 350

T 7| Z (Electric Field)(VS/cm)1/2)

_24_

SS50dl 10-1973287



k1
N2

ba

H{ ZE(Current efficiency)
(cd/A)

70. 0% —g- HlLO] 1 - oo

100 Al -

60} . A 2N 2 1g0

- | — 20% -~ A0 3 - fo

%~ AN 4 10

40 40="p

, 33

30 [{";, 023

20} % :v —~——— 0~ 20 3

- tnu-g V“v \

[ e e = —

10} *T'ﬁ'_‘)::: 10 8

9 o J—_ -~

o Ny i i A i o 5
0 2000 4000 €000 8000 10000

SS50dl 10-1973287

& (Luminance) (cd/m?)

[=2]
(=]

3
o
‘a
L=
=
T
IE
£ 70
-
=
0
n

W
o
= T

TELE
A 2
Ao 3
2AY 4

5 10 15 20 25 30 35
AlZHHour)

40 45 50

_25_



SS50dl 10-1973287

_26_



SS50dl 10-1973287

_27_



10-1973287

_28_



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용
	부호의 설명

	도면
	도면1
	도면2a
	도면2b
	도면3a
	도면3b
	도면4a
	도면4b
	도면5
	도면6a
	도면6b
	도면7a
	도면7b
	도면7c
	도면7d
	도면7e




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 5
 기 술 분 야 5
 배 경 기 술 5
 발명의 내용 6
  해결하려는 과제 6
  과제의 해결 수단 6
  발명의 효과 7
 도면의 간단한 설명 7
 발명을 실시하기 위한 구체적인 내용 7
 부호의 설명 21
도면 21
 도면1 21
 도면2a 22
 도면2b 22
 도면3a 23
 도면3b 23
 도면4a 24
 도면4b 24
 도면5 24
 도면6a 25
 도면6b 25
 도면7a 26
 도면7b 26
 도면7c 27
 도면7d 27
 도면7e 28
