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19 Sshy 29 SFEY FY EE bR oFojzl wue FFEAF(3) Er ATLEF(5) F shiel
Fo= AHgE 4 9on, o ¢ ¥ wgel Bdol A8d F o9 FFFUT(2I) B FFFEF(2)E
AnH o AgHE 4T £F BAL AT + U

AMA AF FEEES dES 5%, mP  (NN-dicarbazolyl-3,5-benzene); PEDOT:PSS (poly(3,4-
ethylenedioxythiophene) :polystyrenesul fonate); NPD  (N,N° -di(1-naphthyl)-N,N° -diphenylbenzidine);
NN =] 3 DN N~ (3-m € 5] ) -4, 4] ob ] ] 5] (TPD)

NN'-TJ o d-N N'-tj 2 e -4 4'-t]olu]en]Hd; NN N'N'-HEg-p-E-4,4'-t]opu| =n]#fd; NN,N'N'-|
Egtrd—4, 4'-tlotr el sl d ;. 329 (11)1,10,15,20-H| Egtold-21H, 230- 299 53 22 X3 (porphyrin)
3}gtE  f-=A); TAPC(1,1-Bis[4-[N,N'-Di(p-tolyl)Amino]Phenyl]Cyclohexane); N,N,N-EZ(p-Ed)o}d, 4,
4, 4B AN )N Dol e 2 s dolilsh 2o Eeloldolyl fEA; N-dlUAENE 2 E
duldstEilEn e senkE GEA; RS Tgwsdohd, Tezdulehdn e ZgmAled fEA;
sEpAE opnl fEAl; dlobusgulAl FEA; WEFE Algolunt 26 okyl sgtEel FEA; % Feld

@59 4 A

gul

_{

woagel A7) Seh 1% ek 290 SFERS o8t fUlRYTile s 4F¥4EES FYHE YU
AF 24 F FG EE A Y, E= A28 §ulE ol§ste] S AR F, §o FHL o83
of wpute FAsHs Wyel BF AW & vk mEAslE ¥ ouwel BE 4555 89 42 0§
dlof wpube WA S ger, 4] 89 ghem: A9 3Y, 9a4 7Y, w24 34 59 A48T
91t

A3 BRYFE AFT ANE EE 4T ARE(T0) FFoE e A2 PARE AL e jow
A, BAE AE AA AR FAA oz Ada Q. A8 5W, SAdeE fEAY EgelE fuAl,
AHESY FEA 52 AT 5 A
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[0182]
[0183]

[0184]

[0185]

[0186]

[0187]

[0189]

[0191]

[0192]

[0193]
[0194]

[0195]

ZIHSd 10-2018-0127906

"5 (Alg3), 2,5-tlokd AE FE=A(PyPySPyPy), HEF L@ UlolEl= 813&E(PF-6P), C0Ts (Octasubstituted
cyclooctatetraene), TAZ(s}7] 384 %),  Bphen(4,7-tjdd-1,10-dGEZ9(4,7-diphenyl-1, 10-
phenanthroline)), BCP(3}7] 3}ahHa] x), H& BAlq(3h7] &bsha x2)d 4 .

BAlq

ARFERE(53)L o= &9, LiF, NaCl, CsF, Li0, Ba0, BaF;, %+ Liq(&F A=do1E)Ld 4 Ut

NAEE(70)E of==(70)0] vl e ATES zh= mhuton  oF 5o, &Fuly, vy, 24, UE
F.ZE. AE, OJEF, AF. &, W, AF 59 F& EE o859 23 ol¥e xS A&l 4T 5 9
=
of

Z|dE g FARA B 71w o 9lan, o] A, Y] Ve #El AlRfHaAs; Ee7hedol

E(PC), EZgogdgd e o]E(PET), ZzdgdZeeo]E(PEN), Zgloju|=(P]), Zz|==2dA(PP) &
I ZE 38R ARE oFod F vk, aHy, ool R H A kil VRS FWATY e 557|8d
= At
o]}, & WYl o|FE 7] f18te] wiEAS Ao L Ao (example)E AT ok, 3179 Ao 2
Adde 2 dge] oslE 57 s AY ¥, B #Hio] s e L Ao 93 A= AL oY
1=
<gAdd 1 : 3= 2-129 A|=>
sh7]e]l Ao ® AFFE A5 F suel FE 2-128 Axselt

2 O OH HO Q
OO iy — FHOCOXT

(2-12)

TAFoZ, tholHEZHulo]HH (3.0 g, 9.62mmol)S G0l A|AHE HEZSIo| =237 100mlol] %0 & =)
olofo] 29} oAl ES R -78CE WHFHA Ai F97]dA uvtitt. F#3 25 @& 5, 1.60 FEeF &
N(15.02ml, 24.04mmol)S Wi 2A7F Wk, o1 F 9-ZF o @£ (3. . Az Fek

SR 2-12 : 58 63%, A EA(FAB) n/z 514 [(WHD'], "HNMR: (400 MHz, DMSO, ppm) & 6.29 (s, 2H),
7.22~7.29 (m, 12H), 7.36 (t, 4H, J=7.33Hz), 7.45 (d, 4H, J=6.7Hz), 7.81 (d, 4H, J=7.34Hz).
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[0197]

[0198]

[0199]
[0200]

[0201]

[0203]

[0204]

[0205]

[0207]

[0208]

[0209]

[0211]

[0212]

[0214]

[0215]

[0216]
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(2-92)

TAH R, 3,6-tfo] HRE-9-#H| I 7= (3.0g, 7.48mmol)S FrEo] AAR HEUS O =EFT 100mlo] 9
%, Egfolofol et ol ESR -78TE WEFHA A FHY7IAA witdnt. FEs] 255 W ¥, 1.6M F
ga]E 49(11.69ml, 18.70mmol)S Pl 2A17F wEkITh, 1 & 9-Z2 0 Al-2(2.83¢, 15.71mmol)S Y1 24]
2t g, WS vMEAER g E2 5% & o HolAEHo|E/AN EEmE AUEE AY
FRuEaY Y FAE 3 T HAFHoR FHAE A } SR 2-928 1.8 AU}

9
5)e
i
ol

SHE 2-92 ¢ 48 40%, DSEA (FD) m/z 604 [(+H)'], "H NMR(400 MHz, DMSO, ppm) : & 6.33 (s, 2H),
7.03 (d, 2H, J=8.5 Hz), 7.15 (d, 2H, J=8.71 Hz), 7.22~7.31 (m, 8H), 7.37 (t, 4H, J=7.31Hz), 7.43~7.52
(m, 3H), 7.59 (t, 2H, J=7.62 Hz), 7.83 (d, 4H, J=7.78 Hz), 8.22 (s, 2H).

<Axd 18 BEFET B>

at71e] WA ow kA 19 Efjddobils} sheh 29] Btw 2-928 o] &dte] &9 TAHOR AYFETE

WA, 71BoZA 110 glassoll PEDOT:PSSE =~ 3ES & A #2744 110 T2 GAgste] ddahs PAdst
Stk teo® EdHdolil(2eq)# 3HEE 2-90(3eq) S oA EALY EFod E-Eu(FI8]E 1:1)° 0.5 wt%
Q1 898 PEDOT:PSS 7ol 3y ¢ =, A E97]4 100 T2 1A7F B¢t €XEE 3to] 7tashe

Az o ARE AFstel R 24S FP53, 1 AAE = 29 GEnie.

= 20] e ule} o], AlFe] 19 sbmg wFERS 3500 em oA OH 7]7F $hAE
Zhazh & o) FoA s & F Jon, o2HE B wye wet vtuks P A, FHo]

Hol Hsde st

£, Alxd wre] ARl st ¥ B4e Fdsta, 1 AFE = 3o YEigit.
2

% 30 vbehdl vheh gol, Alxd mhel o s} LEE 546.12C o|Rom, ol ¥ el meh Az u
e 1w sustEdes 39},

Az 2: f72Priole=g Az>

(ITO / PEDOT:PSS / 3}3tE 2-12:Eg s dobal 7hmubet / mCP:Ir(ppy)s / TPBi / LiF / Al)

Frmel 1100150 )7k SHE # 71Re o AZ2d Snes SAR 2euA 30 21 AgsHA. A4

110 718 @byl A90L olgste] TWAUF F, PEOTPSS §4& ~AnYFE F 150 TAM 44
st ATFUSS FYHAT. G20E ] T 1904 AxE FFE 2-129 Eele Lol (hihE 212
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[0217]

[0218]

[0219]

[0221]

[0222]

[0223]

[0224]

[0226]

[0227]

[0228]

[0229]

[0231]

[0232]
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Edudopnle] EHl= 111 )& oMEANS EFA &5 (F¥HIE 1:Doll 0.5 wth= 591 &5 2000 rpmel
gato] Aerdss 48t olF, 100 TelA 60 &3 dx2E 5@1 d7bae g

o]  wf=0  nCP(N,N-dicarbazolyl-3,5-benzene)?} EdA[2-#ld gtV E-C2 N]olgH(III) (]38}
Ir(ppy)s) ZHzb w3 S 2E 7o} Q1 =HE AF=Z A3, B335 AL P2t Ir(ppy);S FARZ

100 © 102 sl EFe] $A0 F 207PE AAske] 25 me] BFF L BT

Z 110" torre &
2 24 LiFE 1X

2
)
l

107 torrsl 98 sl A 0.01 m/sS] HEE FHse] 1 mol AAFUFS P, 1
torrel ¢4 Sol A 0.5 m/sece] SER FHste] 120me] ALEES FYFORA F NGl EE FH
gtk &4 AT Ca0 EEASH ¥ AW FehaE o8l £4E WAL, AWHoE a4 TEE
ITO/PEDOT: PSS/ 8}5t& 2-12: Eglddolyl 7hulubek/mCP: Ir (ppy)s/TPBi/LiF/Al ©] AT},

Az 28 Baf AzE F7FTRloSE 4.5 Vel AGAA 10.0 4] FAEES Aov], AFEEN A
S Z47 35.0 cd/A, 25.0 Im/W Z28]aL CIE 1931 MHAEFE 7|Fo2 2 x=0.31, y=0.62% eI} HEZH =

-l
o Mo

NG Y 54e Bl

<A|Zd 3: Fr|Fio] =9l AZ>
(ITO / PEDOT:PSS / 3HE 2-92: Eglsdoeldl 7km 8tet / mCP:1r(ppy)s / TPBi/LiF/Al)
A zd 38 Azd 204 ATrES Yoz Aed ﬂ‘L% 2-1258 sEE 2-92% ARES A o]9d EF FY

SHA aAE AFeglY. Ao r A Fx ITO/PEDOT:PSS/3}3H&  2-92: Egjddolnl  7hawdhdt
/mCP: Ir (ppy)s/TPBi/LiF/Al ©] T},

Az 3& T3 AxdE fFriEdyele = 4.5 Vo AgdolA] 15.7%9] SFAaES dYey, AFasd
FEES 247 55.0 cd/A, 38.4 Im/W 283 CIE 1931 AMFAEE 7|30 2 x=0.30, y=0.63°2.2 e} 953t
Al
A

d

e

<Hld 1: §7|dPrlo)|o=9] AZF>
(ITO/PEDOT:PSS/ 8] ] ' 7}8+E/mCP: Ir (ppy)s/TPBi/LiF/Al)

A~
<

F AnzA ZHuEANEEAS 10082 A8F R olsle] BT Falg)

Hlalef] 18 A Zd] 2004 A
Ao Az FZE 1T0/PEDOT:PSS/Z 2] H] d 7huk/mCP: Ir (ppy)s/TPBi/LiF/Al ©] %)

A 2242 A=etedcr, A

A~
-
o

e

Jud)

| 15 Z8 Alzg fr|dFdriole=s 4.5 VY AYgelA 7.7 %9 FAEES d9on, AFEed A9
% 7

& 747y 27.2 cd/A, 19.0 Im/W 28] 3 CIE 1931 MATE 7|50 2 x=0.30, y=0.632.2 WL},

fol

ojal, AlFoe} HludeAa AR FrdFrel=e] EAS s/ & 1o Aelste] JERSdT.
£ 1
FAEE(4.5V) AFAEE(cd/A) AHEFZE(Im/W) | CIE 1931 M#3%
(%)
Az 2 10.0 35.0 25.0 (0.31, 0.62)
Az 3 15.7 55.0 38.4 (0.30, 0.63)
Hlae] 1 7.7 27.2 19.0 (0.30, 0.63)
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[0234] $o1ol verd wheh o], £ o] ARAE dedd 4F Y 2R Axd 4¥edss e f71
dFrelets T 4E A BH2 Az frldgviele s wete] datag, dFad % A9 ago
P s vdeee, frddtel e f88 AHE 5 At
7o 49

[0236] 10 : ofw=
20 1 AEAES

oy
g

by
g
[

S
U e
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