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9/]

DNTPD(N,N'-diphenyl-N,N'-bis-[4-(phenyl-m-tolyl-amino)-phenyl ]-biphenyl-4,4'-diamine),

MTDATA(4,4",4"-tris(3-methylphenylphenylamino)

=4

o

triphenylamine),
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Jold (copper phthalocyanine)
2-TNATA(4,4"' ,4"-tris{N,-(2-naphthy!l)-N-phenylamino}-triphenylamine),

ELER

d=, g

o]
=4

[e)

L

(HIL)

=
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PEDOT/PSS(Poly(3,4-ethylenedioxythiophene)/Poly(4-styrenesul fonate)),
PANI/DBSA(Polyaniline/Dodecylbenzenesul fonic  acid), PANI/CSA(Polyaniline/Camphor ~ sulfonicacid),
PANI/PSS((Polyaniline)/Poly(4-styrenesulfonate)), NPD(N,N'~-di(naphthalene-1-y1)-N,N'-diplienyl-
benzidine), EZddolv s Xgst=  Z|oE|2A=(TPAPEK), 4-Isopropyl-4'-methyldiphenyliodonium
Tetrakis(pentafluorophenyl)borate]l,  HAT-CN(dipyrazino[2,3-f: 2',3'-h] quinoxaline-2,3,6,7,10,11-
hexacarbonitrile) && X8 &= o},

A7 AE FESWILS 4 A2, N-wdyhE, v d7intE 59 7hEA F52A4), &5 29 (fluorine) Al
=4, TPD(N,N'-bis(3-methylphenyl)-N,N' —d1phenyl—[1,1—b1phenyl]—4,4 —-diamine), TCTA(4,4',4"-tris(N-
carbazolyl)triphenylamine) %3 2 EzZl#dolwlAl %A, NPD(N,N'-di(naphthalene-1-yl)-N,N'-
diplienyl-benzidine), TAPC(4,4" -Cyclohexylidene bis[N,N-bis(4-methylphenyl)benzenamine]), HMTPD(4,4'-
Bis[N,N'-(3-tolyl)amino]-3,3"'-dimethylbiphenyl) 55 ¥3}3 &%= Qt}.

A7 AR} AAF(EBL)S & 7]etokel &elzl dubdRl Ang 3¢ & k. A2 AAF(EBL)S ¢ o=
N-dd b, ZgudobE 5o JhEA f2A, ZF9W(fluorine) Al %41, TPD(N,N'-bis(3-
methylphenyl)-N,N'-diphenyl-[1, 1-biphenyl ]-4,4'-diamine), TCTA(4,4" ,4"-tris(N-
carbazolyl)triphenylamine) %3 2 EzZl¥dolwlAl %A, NPD(N,N'-di(naphthalene-1-yl)-N,N'-
diplienyl-benzidine), TAPC(4,4" -Cyclohexylidene bis[N, N—bls(4—methy1pheny1)benzenamine]), HMTPD(4,4'-
Bis[N,N'-(3-tolyl)amino]-3,3'-dimethylbiphenyl) =& m(P &< ¥3& 4 v}, T3, A& nbpe} o],
AAp AAS(EBL)S 7] #8h2419] BE stEs 83 + vt

271 AE 5 d9UHR) S FAE 100A WX 10000A, 100A WA 500042 & Jvt. A& FUSHIL
A, 9 &=, 30A WA 10004, BF F5Z(HIL) 9 szﬂL o =, 30A WA 1000A & + 3
, Z(EBL)9] F7=, o o2, 10A WA 1000AY 4 vk, A F5 J9UHR), F& T
(HIL), A3 +F35HIL) 2 A= AXAZ(EBL) T2 FA7}t Zd%%& Hho} e WoE whEsh A, Al

TE AL A5 ol wE2e 4R 4T 5 54T 9+ A
9

nallS
it

A7 AF T YRS oA AFe B4 9o, B S fste] s =3 3

o At A EES AT FF Y9WHR) ol gddstA e EddsiAl 2A4H AdS & vk dst B4
= HE (dopant) ¥+ Ak, p-EHEE F=(quinone) FEA, =5 Ags H Aotx
(cyano)”l ¥ 3FE 5 stud & slov, old AHE AL oy, A7 p-EHESY ¢
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A7) EFF (ML) B 2ol glehy] 12 BAEHE BE 3gEs 23 £ g, pAdeR, A
(EML)2 747] 38k 19 BHE 3ES =
T3, A7) SBF(ENL) S 2o =2

= BAAHem  Agse Edolgid 5WE AN goy, A A&, Algy(tris(8-

hydroxyquinolino)aluminum), CBP(4,4'-bis(N-carbazolyl)-1,1'-biphenyl), PVK(poly(n-vinylcabazole),

ADN(9,10-di (naphthalene—2-y!)anthracene), TCTA(4,4',4"'-Tris(carbazol-9-yl)-triphenylamine),
TPBi(1,3,5-tris(N-phenylbenzimidazole-2-yl)benzene), TBADN(3-tert-butyl-9,10-di (naphth-2-
yl)anthracene), DSA(distyrylarylene), CDBP(4,4" -bis(9-carbazolyl)-2,2" -dimethyl-biphenyl), MADN(2-
Methyl-9,10-bis(naphthalen-2-yl)anthracene), DPEPO(bis[2-(diphenylphosphino)phenyl Jether oxide),
CP1(Hexapheny!l cyclotriphosphazene), UGH2 (1,4-Bis(triphenylsilyl)benzene), DPSi0;

(Hexaphenylcyclotrisiloxane), DPSi0,(Octaphenylcyclotetra siloxane), PPF(2,8-

= o

Bis(diphenylphosphoryl)dibenzofuran) $& A& 4 9l

47] 3G (EML) S 470nm wlke] wbg GoS zhe AAFS B4ste Ad £ glal, FAH R 440nm WA
470nm, BT} FAIXH o ZE 450nm WA 470nme] 93+ = y 2

A Ao o Eq'e 3lele 12 BEAEHE l}'_% 3gEy Hed ¢ dE EHE QAR2AE Ao 9}
ofum, deh= WFAe| wet g EHEE HdHste] AR § vt TFAFJ] dHE LFFol
A aBS g Ag, Y THEZE PIQIr(aca )(bis(1-phenylisoquinoline)acetylacetonateiridium),
PQIr(acac)(bis(1-phenylquinoline)acetylacetonate iridium), PQIr(tris(1-phenylquinoline)iridium),
PtOEP(octaethylporphyrin platinum)$} 22 1% E& o]}, Alqs(tris(8-hydroxyquinolino)aluminum)®} 72

g4 2ol Agd & glonh, oo BHE AL ohith. WHFel ¥4 WAL st 49, WY =R

ﬂJﬂJ

= T =
Ir (ppy)s(fac tris(2-phenylpyridine)iridium)<} 7o QlgEAol, Alg3(tris(8-
hydroxyquinolino)aluminum), StEZ}AA 3}5hE, sholdlA s, HEA & 5 £ g3 E4o] A%
2 4 9oy, oo dHE H2 ofyr), wagFo] HA wags sk AS, Wd =HERE (4,6-F2ppy).lrpic
o} e

ol% &EZoli}, spiro-DPVBi, spiro-6P, Tl="EwlA(DSB), t]2=EHo}lHA(DSA), PFOAl X}, PPVA
a¥A, StEAA FE, IoldlA F3E, REA FFE S 2 FF EFo] AFEE F glony, o]
FAE AL olyr).

ub e A BEoutg o] o AAlde wE HE FIES TAE EFE AL A 9t THEZE (4,6-
F2ppy).lrpic, spiro-DPVBi, spiro-6P, T=&wl=l(DSB), vl=~EHo}H &N (DSA), StEZAA 3=

3489+

;9

& JAER)Z, F& AASHBL), da &
_Q_

o,

AER)E ©e BAZ o]Folzl BaF, Beo A2 UE BAR o|Tod BAF ®
AR olFoq Bio & 2E U PR A F Ak A A2, A4 5 99
A FAFEIL) EE A4 FEFEY BAS9 T2E M FE 93, A4 79 243 A% 55 B
2 olfold W FEE M FE vk =8, A% 5% JAER L, B5el AR e BAn o|fof
U] FEE ZAY, WFFOLOZNE FAZ A58 A4 FEFEL)/AS FASEL), 4F 443
(HBL)/A7F 4% (BIL)/ AR 9% (EIL) 722 744 4 9o}, oo @45 e ok,
A

%

oz
N
[
2L
-
Of

% AA(ETR)9 F7= o o=, 1000A WA 1500

F =W ~3 zgy . JHAEW, LBY (Langmuir-Blodgett), <=
, dlolA =AYy oA EXAMY (Laser Induced Thermal Imaging, LITI) &3 #2 thest Wi

o 2y

A7l AR FE dY9ER)o] AR FEFEL)E 2FE A4S, dA FF AGER)S Alg(Tris(s-

hydroxyquinolinato)aluminum), 1,3,5-tri[(3-pyridyl)-phen-3-yl]benzene, 2,4,6-tris(3'-(pyridin-3-
y1)biphenyl-3-y1)-1,3,5-triazine, DPEPO  (bis[2-(diphenylphosphino)phenyl]ether oxide),  2-(4-(N-
phenylbenzoimidazolyl-1-ylphenyl)-9,10-dinaphthylanthracene, TPBi(1,3,5-Tri(1-phenyl-1H-
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0147]
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benzol[d]imidazol-2-y1l)phenyl), BCP(2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-Diphenyl-

1,10-phenanthroline), TAZ(3-(4-Biphenylyl)-4-phenyl-5-tert-butylphenyl-1,2,4-triazole), NTAZ (4-
(Naphthalen-1-y1)-3,5-diphenyl-4l-1,2,4-triazole), tBu-PBD(2-(4-Biphenylyl)-5-(4-tert-butylphenyl)-
1,3,4-oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum),

Bebqs(berylliumbis(benzoquinolin-10-olate), ADN(9,10-di(naphthalene-2-yl)anthracene) % °]&59] &E3E&

ZFT 5 or}, o #AHE AL opr,

A7 AR #FZ(EIDEY T+ 4 42, 100A WX 1000A, 150A WA 500Ad 4 Jo. AA 5T
(ETIL) &8 FA7F A=k vioh 22 s w5 45, A2A0 75 A dstlo]l a8 A= da
Eat E/H_Q_ Ao = hjr

T T = ©t= T M

B71 AR F F9ER)Ol A FAFEILS 233 A5, d4 FF JY9(ER)S LiF, LiQLithium

quinolate), Li,0, BaO, NaCl, CsF, Ybs} &2 E}EE &%, = RbCl, RbIe &2 273} 5% Fo| AL

2 g o oo dAHEE= A

(organo metal salt)o] E£3E EH=R o]F4d 4 9l

EF 4eV o]de] EZo] & = . d oA=2, §7] F
& oMM EolME|o]E(metal acetoacetate), T& OolAEolHEU O] E(metal

L
=
acetylacetonate) =& T4 ZH ol o] E(stearate) & X33 4= T},

==}

gt AR o EAY AddY /7] 559
492 o= W= 7Y (energy band gap)©l
o F& olAlH|o]E(metal acetate), =5 HlZof o]

E(metal benzoate),

A7 AR FAZEIDES FAE 4 o=, 1A WA 1004, 3A WA 90AY 4 dvt. A FY=(EIL)EY
FAZ Awd viel e WY E s Ag-, AdFHe 5 A e glo] wEaYe AR Az 9 &
AE 9S8 F Ut

7] AR} A9 (ETR)> A Axeh nie} o], AT HXFHBL)S 28t 4= Uth. 43 AR5 (HBL)>

TE
o & £, BCP(2,9-dimethyl-4,7-diphenyl-1, 10-phenanthroline), Bphen(4,7-diphenyl-1, 10~
phenanthroline), T* DPEPO (bis[2-(diphenylphosphino)phenyl]ether oxide) & X33 F glor}, o]d
A= AL ol

A2 AZEL2)S A7 5% G ER) ol ATA. A2 AF(EDS F5 AT T2 $3 5 vk, A2 A
F(L2)e B9 A%, wEdy 43 £t 0 439 ¢ Ak A2 AF @) B 43 45, A2

AF(EL2)S 59 F2% AgtE ) A o2, ITO(indium tin oxide), IZO(indium zinc oxide), ZnO(zinc oxide),
ITZ0Cindium tin zinc oxide) S22 o|Fojd 4 i},

71 A2 A=(EL2)o] WA A e vAE A9l AS-, A2 AS(EL2)S Ag, Mg, Cu, Al, Pt, Pd, Au,
Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti ®=¥ o]&& Z3stE 3T}t EIFE(4E 5o, Agd
Mge] &3&E)S x3dd = . T A7) E4=2 dAd dhalgoly wrEye 2 IT0(indium tin oxide),

1Z0(indium zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) S o= FAH T4 =HAIUS X33}
= 559 T F2Y Yy, A2 A5(ELL)L B A5 AdE 5 v, A2 A5(EL2)o] BRx A=y A

AW, A2 AZ(EL2) S AFS 74 AA 5 Q).
% Iil___}—l:ré_ﬂ ?’:_1 é_]/\] Oﬂoﬂ Iq'% %7] 3_4_7:” %% _/;\__X]'E‘ ]1 {-Q'—(ELl)—v], X‘“Z E{‘(ELZ)OH 7]_7]_ ﬁolol ?_]_7]' Oﬂ Iq'
gt A1 AZ(ELD) 2R #9989 A& (hole)S AT 55

= AHR) = AA EFF(EM) o= o] sHar, A2 A
=(EL2) 258 Fd A7 A2 ¢F 49 ER)S AA 23S E) ez ojsdr. dxe o2 T3
(EML) el A A2 gate] o] 7] AH(exciton) & A8k, 7|27} o 7] Aefell A wie ez HojAux 23gst

TR 2 e d AAdel Mg BE Ses Edehs 7] AA EE s A 2gd, v Ed ®
= g

=
Ful WP 5 Uk,
7] F7) AA EF A AW P A%, AL AFELDS WA AT, A2 AF(EL2)E T4
A5 wE wERY A5 5 Aok, 7] A4 0 ixmom ww BPEY A9, AL AFEDS Fhd
A wE WEY dFeln, A2 AF(EL)S WA A5 = Ak,

olst, MANE Batel B wwe ok A du@ch. e, olskel AAdE B 4Ee A A%
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¥ wsl 16 Al FREE nish Ao R s sielokn el mey
AR AAdsh mRle] EAE PP W wge) sbg A 9 Aalde] Baha ol
ANl glolAl ol5e dAT F A e

a
o 1 -
Wi of i

oA ZFE3AA (Schlenk)

H R —Jl—:—}\f‘
F718me UEFEEY e stelA SFAA F

to

Ml

—

2 Al 1] 11-phenyl-11H-9,16-dioxa-11-aza-4b-boraindeno[1,2-a]naphtho[3,2,1-de]anthracene 2] A%

A1, ((2-bromo-1,3-phenylene)bis(oxy))dibenzene o] #|Z

oH
O oy oL
F F NMP Br
Br

AALEQ7] 3 2-bromo-1, 3—dif1uorobenzene(30 0 g, 155.4 mmol), pheno (43.88 g, 466.3 mmol) =
K;C05(64.45 g, 466.3 mmol)S <= N-methylpyrrolidinone(70.0 mL)ol] =< % 180 TolA 24 A7t &<F nwh
AlFh, Hkgo] g s WS EFES HA2oR Y7 sto dgE X S dqTsta 22 AFsSH.

S AL A
BEES BFder FE5 ol f7] $& B2 /‘ﬂz—“&ﬂ, MgSO/Zell A xAl7]an, def7bds Sl
5

A7l F 2 ANES oagz AFHste] WA AN F5 SATH25.3 g, 47.7 %

'H-NVR (300 MHz, CDLCly) & = 7.44-7.39 (m, 4H) 7.27-7.16 (m, 3H), 7.07-7.04 (m, 4H), 6.78-6.76 (d,
J=8.2Hz, 2H).

A2, 5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracene ¢ A%

O/Q\o N-buLi, BBrs, i-Pr2NEt OQ\O
@ O @ﬁ)
A F97] slellA  ((2-bromo-1,3-phenylene)bis(oxy))dibenzene(25.0 g, 34.52 mmol)E FF m-

xylene(250.0 mL)e] =< & -30ColA nBulLi £H(AA F 25 M €N, 35.16 mlL, 87.92 mmol)E
A7kelel. EES -30TolA] 2 A|ZF F<F WHHAIZ] 3 BBry (8.34 mL, 87.92 mmol)E H7}stal A2oA 1

AlZE FQE wWHkAIZTE, o] % of7]e] N,N-diisopropylethylamine (14.04mL, 146.54 mmol)< 0TCollA H7tgt &
120Coll A 122413 oot wHkAIZ . whgo] fnsy wheEdes deos WANT §F EFAE ARESe] 2
Botal Ades Addazvteady] (&2 = n- St E Aalste] A stgE] WA uAzA 5 st
(9.6 g, 48.5 % +5).

1H—NMR (300 MHz, CD«Cl,) & = 8.65-8.62 (dd, J=1.7Hz, J=7.7Hz, 2H) 7.77-7.72 (m, 1H), 7.69-7.63 (m,

2H), 7.49-7.46 (dd, J=0.9Hz, J=8.3Hz, 2H), 7.36-7.30 (m, 2H), 7.18-7.15 (d, J=8.2Hz, 2H).
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A3, 8-bromo-5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracene ¢ A%

L, 1,
: SeeH
o
Ak FQ7]  3ollAl  5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracene(9.5 g, 35.17 mmol)S F<
I

Tetrahydrofuran(200.0 mL)ol] #<1 & 420 A N-Bromosuccinimide(6.57g, 36.93 mmol)E AEI|A A7zt &
oA 5AIE AHIAH T, RESEFES Eol R1 dyEste] 1AE 53 $, dichloromethanes AME-3}o]
FE3AT. FE2H 71898 MgS0/dol A Ax=AIZ -, &uE FUAZ] & EER HojFo] WAl 3139

A eSS 45 SFUTH(10.1 g, 82.28 % F&).

'H-NMR (300 MHz, CD.Cl;) & = 8.64 (d, J=7.6Hz, 1H) 7.94-7.91 (d, J=8.7Hz, 1H), 7.73-7.64 (m, 2H),
7.59-7.56 (d, J=8.4Hz, 1H), 7.49-7.46 (d, J=8.4Hz, 1H), 7.40-7.32 (m, 2H), 7.12-7.09 (m, 1H)

GA4. 4,4,5,5-tetramethyl-2-(2-nitrophenyl)-1,3,2-dioxaborolane® #|%

©:Br PdCl,(dppf), KOAC ;?J%
N ~o
NO, 1,4-dioxane ©E
NO,

A F97] 3tollA] 1-bromo-2-nitrobenzene(20.0 g, 99.01 mmol)<} bls(plnacolato)dlboron(S .19 g,
mmol), Potassium acetate(29.15 g, 297.01 mmol)E ¥ 1,4-dioxane(160.0 mL)ol <1 & 3087 WEHA %
t}. oJ7]oll Pd(dppf)Cls (3.62 g, 4.95 mmol)Z Z7}3F 3 100ColA 12A]17F nHEA]Z o

U‘I

%%
718k 3 dichloromethane 2.2 FE3Fth. FE2H F7] £4S NgSO,A0A AZXAZ 3
Z AES AEazvtEad 9 (289 = n-hexane: dichloromethane/ : 4:1)2 ¥ A dto] %A 3}t
53t th(13.5 g, 54.7 % F&).

tlo rlo
B

'H-NMR (300 MHz, CD.Cl;) & = 8.19-8.16 (dd, J=1.0Hz, J=8.6Hz, 1H), 7.75-7.70 (m, 1H), 7.63-7.57 (m,
2H), 1.43 (s, 12H).

@A 5. 8-(2-nitrophenyl)-5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracene®] Az

ON
. <
NOz  K,PO,, s-phos, Pd,(dbas) O
o o
jl' f ’ Toluene, water 8

A B9 7] sfoll A 8-bromo-5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracene(10 g, 28.654 mmol), 4,4,5,5-
tetramethyl-2-(2-nitrophenyl)-1,3,2-dioxaborolane(10.7 g, 42.981mmol), KsP0,(18.2g, 85.962 mmol), s-

phos (1.76 g, 4.2981 mmol)S Toluene(200 mL), H,0 (60mL)ol] %91 = 3087 WEZ AATLE. ol7]9

Tris(dibenzylideneacetone)dipalladium(0)(1.3 g, 1.4327 mmol)Z= #H7}3te] 100 ColA 10413t &<F SF vk
AR, Jhgo] SRHEH HSEFES Fo2 WA = & 600 mLol| F-ol=31th. ©]& Dichloromethane®}
v2 FEI F MgSOE FEES AVEt AyutE =xse] Z2d A=vtE 289 (n-Hexane/

Dichloromethane(6/1))2 E&AAst] FA }FES AR F53AFTHT7.9 g (70.4 %)).

'H-NMR (300 MHz, CDCly) & = 8.78-8.73 (m, 2H), 8.14-8.11 (m, 1H), 7.95-7.93 (d, J=8.4Hz, 1H), 7.84-
7.62 (m, 6H), 7.50-7.42 (m, 3H), 7.35-7.32 (dd, J=0.8Hz, J=8.4Hz, 1H).
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@A 6. 11H-9,16-dioxa-11-aza-4b-boraindeno[1,2-alnaphtho[3,2,1-de]anthracene® A%

i)

O triethylphosphite O

(6] ) (©]

<ae

A 297 sl 8-(2-nitrophenyl)-5,9-dioxa-13b-boranaphtho[3,2,1-de]anthracene(7.0 g, 10.225 mmo

1)S triethylphosphite(20 ml, 112.477 mmol)ol] Z7}3F ¥ 160 CTolA 10A1ZF Fot 7FE&FA AL, HEL-o]
= A RN }g%gg WA 3 & 500 mLoll Fo]5F2Atk. ©]= Dichloromethane®} & F&3 &

MgSO,E 8-S AAT & Ag7tE =¥sto] 28 g=2ZnE 189 (n-Hexane/ Dichloromethane (7/1))% ¢
At BA SetES TAR FEIATH4.5 g (70 %)).

'
r2
o
o[o

1H—NMR (300 MHz, CD.Cl,) & = 8.81-8.74 (m, 2H), 8.67-8.64 (m, 1H), 8.57 (s, 1H), 7.87-7.72 (m, 3H),
7.58=7.41 (m, 6H), 7.28 (s, 1H).
WA 7. 11-phenyl-11H-9,16-dioxa-11-aza—4b-boraindeno[1,2-alnaphtho[3,2,1-de]anthracene®] A%

HN QN

KsPOy, Cul,

o lrans-1.2-biaminocyciohexane O
i o o)

ST,

Ao B87] shollA 11H-9,16-dioxa-11-aza-4b-boraindenol[1,2-alnaphtho[3,2,1-de]anthracene(4.5 g, 12.528
mmol), K;P0,(10.64 g, 50.112 mmol), Cul(0.23 g, 1.2528 mmol), I[-Benzene(7.6 g, 37.584 mmol), trans-1,2-

biaminocyclohexane(0.22 g, 1.8792 mmol)Z 1,4-dioxanec] =91 3 100 T oA 10 AJZF =<t
L3I FA AL, H-Lo) QPEQU* HESE3tES Aoz A3 & B 500mLel  FoFRY.  oE
Dichloromethane™ &2 FZ3 & MNgS0, & FES AAT oS A7 =Xde AY a=zZvteE 1839 (n-
Hexane/ Dichloromethane (6/1))& #2]@A|sl] EA &2 ZAE 539 H(2.9 g (53.1 %)).

1H—NMR (300 MHz, CDoCly) & = 8.85-8.82 (dd, J=1.5Hz, J=7.7Hz, 1H), 8.80-8.75 (m, 2H), 7.94-7.83 (m,

2H), 7.77-7.69 (m, 5H), 7.70-7.60 (m, 1H), 7.56-7.41 (m, 6H), 7.22 (s, 1H).

BHE &9 IV SFAdE”y 2 PL(photolummescence) A~HEHS
= o] 247} 1053%, 2053%, 4053%, 6053% 2 805 H%e] HE 35
AEZ ]Ei(Shlmadzu UV-350 Spectrometer)E °] 0}04 UV S22

r)2 o]&3Fe] PL(Photoluminecscence)=FEHS =H3} T},

& 1ol AlAbeRE mhel o], Joll 19] B2 830l PL AFAEZ o] 460nmitol A WFat= A
o= wol PN MPBHAT AgE F AT ¢ F AT

[HAlel 3] F71 AA EF azpe] A=

OLEDg =¥ 2=2HE Aozl TS IT
2 AMgste] 2 &9k A S AN &, o
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Ao AL Glass / indiumtin oxide (ITO) / 4 % Re03: mCP (45 nm) / mCP(15 nm)/ mCP : TSPO1 : Z+Z}+
10wt%, 20wt%, 40wt%, 60wt%, SOwt% AA|o|e] B E 3% (15 nm)/ TSPO1 (15 nm) / 4 wt% Rb2C03:TSPO1 (50
nm) / Al °]t}.

FAAFeZ 110 v 4% Re03: mCPS Z3sle] 45 nme] AFFYES FA 3 1,3-Bis(N-carbazolyl)benzene
mCP)& F&38te] 156 mo BAF HAIFTES FAsglem, #FFe IT2E EZH=R 9-(3-(9H-carbazol-9-
y1)phenyl)-3-(diphenylphosphoryl)-9H-carbazole (mCP): diphenyl (4-(triphenylsilyl)pheny!l)phosphine
oxide(TSPO) & AH&3FGIAL, AAle] 104 Axd BHE FFE(FN HF Ax)S HEFe BHERZ A3l
or, =RHES =7t 42t 10wth, 20wt%, 40wt%h, 60wt%, 8Owt%So. = &}o] mCP, TSPO1 % - o] AAlo 1
A Az BE FES 16 m JeTHeto] FTS AT, dAdEToR TSPOIE 15 m S H8kaL,
AAF9S o2 4 wth Rb2C03:TSPOL & 50 nm F&skal, 7] AAF¢] 2 AAAES 9o AlS FHst] &5
o7ZX FANHAEFEAE AZATE. AZE F§7] WA BF Ao S SAHS 1 AAE &

SF = 3o YEhidT

po 1%

E I
wowmge AAel 19 wel BE (%) |CIE (x, »)
S RSP Max
10 5.0 8.0 (0.15, 0.13)
20 3.5 9.0 (0.16, 0.18)
40 3.5 5.7 (0.16, 0.22)

E 1% E 2004 Helt wsh o] X whel 7] WA MY At B WUy HE HUTL mAFORA
F7) AA WY 2 BES FYANTD, & AEEE G

urh PARoR ¥ owge] WE SFES 105 WA 8056, A 10536 WA 60FFe e
EPse A%, noe PEAGS A 9RgAnsel A48 FHIALS ¢ 5 At

ol gl s B whsh gro] B we] AAldel tal A AEHAAT, B dgo] &shs s ok glo]
A Bel ANE AR Abgelehd, A WA olE B odwe] ZA % WAS wolbd fowy B
u 1 A Z Wgetel AAE S Q2 Aol mebA] B e ool AAese] WAL ¥ wH

& oe
=5 Yol & & Aeolr.
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