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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]
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EE, B U 4] 47 W GRS WFL ASE ovHE EgEAL, BYFe) pER w39

F vk ] #71 0 BPEe] ERER TYHE A% WY $IL /TOR 5 WA 20 TS| FEE

98 5 Ak web 5 F36 viwol A 20 F4 2sHe A3 BYFO ERE] 37 (agaregation) E

84 (dilution) Edbel] SIS Egol S wepAA BHFe Fiele] Sl uhukel 4ol vl huy
T

&l 3 2ol A8E F e ©T FdHe FEdAaA
(1000)E 7HEfA o= ARk Aolrh. olsh e w5 Fejo] #7] w3 £2H1000)= 7|9 (1100), Al 1 A=
(1110), ¥335(1140) 2 A 2 AF(1170)0] £AF o JF5E +25 Z2er. 47 713110008 45 &

Z

F71(glass) T Zeagy g BA2 AxE F Qv

FAFeR, A7) A 1 AF(1110) 2= I1T0(indium-tin oxide), FTO(Fluorine doped tin oxide), Zn0-Ga:0;,
= Zn0-Al0;, Sn0-Shy0; &3 2 EF w&atste, Eelobd ™ (polyaniline), E2¥] 23l (polythiophene)
ol Ay 1R Go) Bho] AHgE 4 Qon], wgHd Ao waw 1100t

agla, A 2 AF(1170)S &3t o] (negative—charged carrier)Ql HAk(electron)E FUste=d G744
A EARA =, FE, 78, &, BE o5 e, ZE/4FvE TE, vtE/S e, ¢FE/E
F 5 s 2ol &Fvw, dF, ZF, ubE, vtadle 2 oso 23¥E TE; BE A5 mEx e JE
%, @E+=(lanthanide), EFZH (actlmde)oﬂ &3l wHAA Aud = glon, ugA Al gFvE, E
= ¢FvE/Zds deoltt.

2 el 7] W sEES AV B3SS PAgste AR dvEHEA $EEs 34T F JAY, =
HAEZAN FA2] 2B} &/ B35S AT 4 U,

2 4y #dste] AMgE ¢ dE SAERE BAAHOE AEHE EAE AT F gloH, FAAHcERE
PAmTPI (9,9-dimethyl-10-phenyl-2-(3-(1,4,5-triphenyl-1H-imidazol-2-yl )phenyl )-9, 10-dihydroacridine),
taAld-4-Egjadddad 29 %A}OlE(diphenyl—zL—triphenylsi1y1pheny1phosphine oxide, TSPO1), 4,4~
N,N-t] 7}u}=-1] ¥ d (4,4-N,N-dicarbazole-biphenyl, CBP), N,N-tj7}u}z<«-3 5-#lA1(N,N-dicarbazoyl-3,5-
benzene, mCP), Z#H]d7}I8}=(poly(vinylcarbazole), PVK), Z#ZFod, 4 4'-8]~[9-(3,6v]Hd 7=
)1-1-1,1'-¥]#d4, 4" -0 ~[9-(3,6-v] | I 7putE£ ) ]-1-1,1'-0] 9, 9,10-8] = [(2',7'-t-%-€)-9",9" '-35}
o] ZH|ZF 2 dd(spirobifluorenyl)tE e Al HEZ}ZF 2 d(tetrafluorene), pBCh2Cz (9-(4-(9H-
pyrido[2,3-blindol-9-y1)phenyl)-9H-3,9'-bicarbazole), mCPPO1(9-(3-(9H-carbazole-9-y1)phenyl)-3-
(dibromophenylphosphoryl)-9H-carbazole) &= AF&& 4= o}, o] IAHE X ge=t},

A % el SR fIURAAE TR ST S s 1, 98 el S,

e AAE B 2 Agd & Qe vte]E2k(bipolar) 54 THAE S2EE }%3} Aol nlehz s},

2 o

Hoh vk eils 4 540l *Jﬂlﬂo; 73 mpe] & (bipolar) 545
shatE 3t 7 dFTol ARSE o] dete] oA Eolal
s AN 5 21 B2, PANTPTS ARE-8h= Aol By} viebzsict

i
=

SAE B34S AHgstel
KeN =
=

EYoEn B3 g8 9

of o

e

oX, do

to N,
e

e Ao
0]
ol

24 oy

£ 4z lo

2L o,

1140)2 oheF 5~200mm, “FEASHAE 30~100me FAZ A 1 A2(1110)9] ARz 435 =
f7) W PR uEHEA B33E TAT F AAY, ERHERA BFFQ10
B o FAAOR 5 UA 2058 2 T3 © 5 o)

o, M1E
S T o
£ ofj
= /\

o
%

2 f7] B FFES Aed I9F e {7 daA(1000) = EEola, ATy H
& 93 RS Fo] FHHo] e tT FEHY FUILFAAdqE ALd F ded

g slgEo] A8E ¢ e ve e f7dEAzH(2000)9] ©ES A
st Fojth, mAIE A o], {rIEgAzR2000)E 719H(2100), A 1 AF(2110), HEFFY
(hole injection layer, HIL, 2120), A& d &3 (hole transporting layer, HIL, 2130), 233(2140), A
gZ(electron transporting layer, ETL, 2150), HA5%Z(electron injection layer, EIL, 2160), #| 2
=(2170)0] =aHH o2 AFHE PuE Ztet

18]
o
2
4 &
flr
in)

>~
>
o,
>
o
L
>
~
o,
ok
rzi 2 o 1B T

o
=
=)
AL
o
O>~
)
Jo
N
it

of

2
]
i
L fow
>
o

[}
i=]

2
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]
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o} o] FAEE vF FES FIHEALA2000) ol A 1 W=F(2110) 7 FF(2140) Abelell HFH
= AEFAE212008 A 1 AF(2100) .2 AFREE= 1T09 AFAEE(2130) 0.2 AL&HE F7]E&2 Alo]9]
AW EAGS AT By olyE 1 gWo] FESHA] 52 1109 Fdd Z=XEo (109 ¥HS FEg7 ke
AFE 7S gk 53] AFFAS(212002 Al 1 AF(2110)o.2 AFEE = 9= 1109 I35 53 4+
AEE(2130)9 HOMO G259 2}o]= x4d3t7] fste] 1709 d3hs 53 AFHAE3(2130)9] HOMO =59 %
s 7 E BAEA, 53] A4 A=AS e BdS Adusit, 2 dyd uet AMgE § e AEF
dF(212009] AFRZE BAHoR ARHE EHdS AT 4 9don,  ul#ASAl= copper

phthlalocyanine(CuPc),  N,N'-dinaphthyl-N,N'-phenyl-(1,1'-biphenyl)-4,4'-diamine, NPD), 4,4',4''-
tris[methylphenyl(phenyl)amino] triphenyl amine(m-MIDATA), 4,4',4''-tris[l-naphthyl(phenyl)amino]
triphenyl amine(1-TNATA), 4,4',4''-tris[2-naphthyl(phenyl)amino] triphenyl amine(2-TNATA), 1,3,5-
tris[N-(4-diphenylaminophenyl )phenylamino] benzene(p-DPA-TDAB) &3} 72 W= olHlF, AEA uEAR
Aol EYEdl F=A? poly(3,4-ethylenedioxythiophene)-poly(styrnesul fonate) (PEDOT:PSS) &= AH8&
T oy, od d#FgHA gerh. B wygel HAAJdo A= PEDOT:PSSE AME3Fth. AF3TU5(2120)
20~200nme] FARE A 1 7AF(2110)¢] o] mEE 4 Q).

g, FFFYS(212009] e AFFUT(2120)S T3] B0l HFE AHHoR WHFT(2140)0R F
T8 7 UAEE AFHET(2130)0] A=Y, HFo] A FE, AEE F JEF HAIZALFT(2130)9]
HOMO “=o] #33(2140)9] HOMO FF R =& Edo] Audn. £ wid uel AMgE & e AI3AES
(2130)9] AFEE BAYeR AExH+ EZS A8 & glerw, ughEstAlE TCTA(Tris(4-carbazoyl-9-

yvlphenyl)amine), TAPC (4,4" —Cyclohexylidenebis[N,N-bis(4-methylphenyl)benzenamine]l), TPD (N,N'-bis(3-
methylphenyl)-N,N'-diphenyl-[1,1'-diphenyl-4,4'-diamine), TPB  (N,N'-bis(1-naphthyl)-N,N'-biphenyl-
[1,1'-biphenyl]-4,4'-diamine), NPB (N,N'-di(naphthalene-1-y1)-N,N'-diphenyl-benzidene), Ez]ddo}wl
(TPA), MPMP (bis[4-(N,N-diethylamino)-2-methylphenyl](4-methylphenyl) methane), TIB (N,N,N' N'-
tetrakis(4-methylphenyl)-(1,1'-biphenyl)-4,4-diamine), ETPD (N,N'-bis(4-methylphenyl)-N,N'-bis(4-
ethylphenyl)-[1,1'-(3,3"'-dimethyl)biphenyl]-4,4'-diamine) 3 & AEA AFT AL =27; 9|7}

g, Edobdd, (Addld)EA® SO aiA A Y =de AT 4 oy, odd dAHXA

§2
ek
O

)
=

K
E)

29 HFS(2140) 3 A 2 A=5(2170) Abol2 BEs

P5(2160) B HAAAEF(2150)0] FAH AT AAFUF(2160) A& A FHS

2, & "} olsT 3 =l LiF, BaF,, CsF 53 Zo] 448 a8 & SLUHUEF o5 o
?_

colE TE dolol gt HAAESF(2150) I =B S Fed F =S

3L
o

%32 rig
10 = of

D)

N
jinc
ofj
<
—
)
A
SE,
ol
of
2
iy
ofj
©
=
w
N
=2

s, i it

~
>
oo
i
rlr
=

R4 [e) .

| 4 ddow, ngrAsAE TS0l
(diphenyl-4-triphenylsilylphenylphosphine oxide), TPBI (1,3,5-tris(N-phenylbenzimiazole-2-yl)
benzene) ; Alqgs (Tris(8-hydroxyquinolinato)aluminum); DDPA (2,9-dimethyl-4,7-diphenyl-1, 10—

phenanthroline); PBD (2-(4-biphenyl)-5-(4-tert-butyl)-1,3,4-oxadizole), TAZ (3-(4-biphenyl)-4-phenyl-
5-(4-tert-butyl)-1,2,4~triazole)¥} 2 o}& 3}3%E; phenylquinozaline; TmPyPB (3,3'-[5'-[3-(3-
Pyridinyl)phenyl][1,1':3',1' '~terphenyl]-3,3" '~diylIbispyridine) 5 AMHEZ 4= o}, olo A=A
etk & W] A= TPBIE AR S-S (2150) 02 ARESI o, AR EF(2150)2 5~150 nme]
FAZ HFF(2140) ] AFol AS5E F A,

wE, "ol w4 ATALEH WS Aolo] AAARSE, A WHSH AR Aolo] ATAY
5% U £33 5 gor, IAY A4w B, T

re
i)
ol
2
=)
il
Jo
N
i
O::I‘
B
_>|~I_‘
rir
=1
>,
o
_>|4_‘
O
[>
il
o
-9
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_>|i
SE,
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[0110]

[0111]
[0112]

[0113]
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[HA]e] 1] 7] 24 s}eh= TPA-3FAS] A=

Br

&,
S, e

2M K,CO3, Pd(PPha),
dioxane, 100°C, 24h

o
[

577,

v )
TPA-3FA O
AT B2 utg ZeraFe thol&A (50 nl), EsU-BEEHAE)o (3EE A, 100 mg, 0.207 mmol),
10-(9,9-tfold&-7-(4,4,5,5-H EtHE-1,3, 2-Tho| SALH 2 2h-2-¢ ) -9H-FF 0. ¢l -2-4 )-9,9-T}o| W & -
9,10-t}olslo|=Rola e (33E B, 460 mg, 0.829 mmol) = 2M K,.00; &N (15.0 mL)E FY3}
22 3087 HA 3 thS, Pd(PPhy), (48 mg, 0.04 mmol)ZE 7}s}9ich. whSESES B34 thr] 8 105 TollA]
24N 7ot AFe A WA FH T, WhSo] S REW, WHSEFES o HolAH O E(EtOAc)E X F fUFS
st 58 EtOAcE T FE319 Y. Ao f7158 &3 & B (brine) N (2X50 mL)o2 Ao]Fal
T Na,SO, = AX:AIAT. f71 &vlE Y shdA sFA71 xHE AYsbA A3 A=2vtEa Y
(EtOAc/hexanes (1:9 W] 2:8))2 AASATE. AAES A2 AAAHsI F712 GAst, CHCly/ A ke
2 HAANA Ef24-(7-(9,9-tfol | Eola 2 U-10(9H)-L)-9,9-t}o] | H-9H-ZF 2. &l-2-2) 3 d ) o}l (o] &},
"TPA-3FA' 2} &)< s 34 (200mg, 63 %)= FE3gith.

\

W

I NR (300 MHz, CDCls, 6): 7.97 (d, J = 7.5 Hz, 3H), 7.84 (d, J = 8.4 Hz, 3H), 7.68-7.61 (m, 12H),
7.48 (d, J = 7.5 Hz, 6H), 7.34-7.25 (m, 12H), 7.0-6.90 (m, 12H), 6.35 (d, J = 7.2 Hz, 6H), 2.09 (q, J
= 6.9 Hz, 12H), 1.73 (s, 18H), 0.44 (t, J = 6.6 Hz, 18H). 13C NMR (75 MHz, CDCls; &): 153.044, 151.083,

146.794, 141.295, 141.080, 139.870, 139.809, 139.763, 135.887, 129.957, 129.852, 128.029, 126.467,
125.854, 125.808, 125.410, 124.521, 121.825, 121.059, 120.447, 120.309, 113.967, 56.585, 36.012,

32.949, 31.616, 8.731. HRMS (FAB+) caled for CipaHipeNs [M+H]+ 1527.81, found 1527.82. Anal. calcd for
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

ZIHSd 10-2019-0014852

CriatliooNy: € 89.61, H 6.73, N 3.67; found C 89.63, H 6.71, N 3.65.

Ab7] A Z% TPA-3FAY] 44 EAL dolr 7] 93} Mettler Toledo TGA/SDTA 851e, DSC 822¢ #4715 o]&
o]l A dl7] SfeA 10 T/EY JtEEEE 7FesHA] TGA(Thermogravimetric analysis) 92
DSC(Differential scanning calorimetry) A&S s om, I AARE = 3 F = 49 =AY
TPA-3FAS] F-AME R 5 %2 Eai7F A2t E(T)v 445 T2 =4 veEwten, fFElHdo)%(T,) A
158 T2 Al Yept 9o s & 4 Sl

—

rlr
A
%
rlo

o]2| gt TPA-3FAS] & E4 <AL TPA-3FASl 7HA(rigidity) SAol 71AEE o=, TPA-3FAY] T, = U}&
Ao o8I AFFEEH T, Hu wl§ =gkon, sty or kds dES ysrld 7

G ool adel mE S PAA F Ack

o
>

o
ol
o
o

7] AZE TPA-3FAS 222 EE(CHCL)ol 1x10° M2 88|47 & @ A= Aeo] A UV-visible &5 23

TPA-3FAS] 70X (onset) &4 ~#HEHozRE  #Hat ojix F(E,)S 3.0 eVE AXEYT. & 50218,

20om(EEFAZL, ¢ = 1.87%10 L -mol - cm ) oA =& oUx &2 w3 ofA] W] p-nx Holo] 7]<l

B w3660 249 o e o] MEE 1.40X <10 L -mol - em 9 &2 2= Tho]oElE2 0wl wo
oE]Z zt= TPA oY n-n* Holo] FFHYSS & = AUt

L5 AHdAM e 5 2FdEYA(E 6) 9GA] &N AHdAY 54 ~FAEYY {FA189 0. TPA-3FAS] W& FH 4
L g 9 FgE Aeoa <k 431mmo) Yt AT/, TPA-3FAC] FWHM(full width at half maximum)<& 8o 2
A= Aefoll A ZHzb A7nm 2 Slnmo| ATk, o]#ldk A= TPA-3FAY] AT Bl A wiiEdd LB A Bz A
T2go] A3 AEUE AE A A GAER o, olgd ATHE ATge AW F4 FF AHS
JA S =d FE8S & 4 UAgY.

T3k, TPA-3FAQ] @p #h2 0.89 (FEF: 9,10-tloldldetELRAl (D =0.90)) 2 AAFEATE. TPA-3FAS] &+ 3 2
28 AUA (B 2 EpDE ARl Yote], we 2 (77K A e dF A <3G AAEHS 2-vEH Egs)o)
ZFTE A (2-MeTHF) oA A ZA3te] = 7 2 o] ZA|}8I),

Fad B 2 B 77 2.90 B 2.4 eVollh. ERE, = 9o mAlE wpeh o], TPA-3FAS] fAE (1)

73 (Transient PL  decay) Ao ZHEH AAHE Y A3 A=, THFE £d00A4
1.13nso]Qa, BEAE A 0.72ns°] %l T},

S ALHAFH (Cyclic Volatmmetry, CV)S o]83te] TPA-3FASY] #7138tz EAS =AH3ATE. OV SAHES A
Nl A5 AEB(RE AFo2A4 Wa tag, Ad dF024 Mg ofolo] B 7|FE 502 A Ag/AgCl) o]
TH]® CHI 600C potentiostat (CH Instruments)@ -2 F7] 9171 oA FAHAT. o= &doA] 27
A A=A 0.1M TBAP(tetrabutylammonium perchlorate)] CH.Cl, &<8olAd 100 mV - s «] 27 a2 535
ool 2E EEE A2 AREE AL CHCly, &HellA 2] 4ks} g2 0.4 eVel o= vErRth (V 54
AiE & 10 2 F 149 Ao, o]Z2FEH 1.1 VAllA] CHLl, §dollA H7FS 2 2ksrl dojwt&s & &

A1et A= TPARRE fefEdar, =3 Aste das Q43 9,9-toladZ e HolojE 2 Hyg3lE
t}. TPA-3FA®] =A = HOMO(highest occupied molecular orbital) 2 LUMO(lowest unoccupied molecular
orbital) olUYA| &= Z+z} -5.25 2 -2.25 eVE, PEDOT:PSSe] HOMO oy x|} 2+ A X3}ict.

o,

HAAHEE (Electronic Distribution) % H3} 4 E
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]
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TPA-3FAS] AAH FxE dolr 7] 938 DFT(Density functional theory) RElHE Alg&siiown, o1 A
HOMOS] A= TPA Aol ZdtE o] 9lar, W3l toloeZFodlo] AX EXxEo] 9= v, LIMOA A=}
e Fz tloloedZ 20w Ald] 9 X% ¢lth. TPA-3FAS] AAFE HOMO 2 LUMO U= zHzb -4.76 2
-1.07eVE, AdgAoR dojxl gt A< s

l

DFT Algelolde] TPA-3FAS] et @ 29 Wy ZHERRE 37)e) tolddERel/olaed mololE] s}l TPA
wolojelo] ths) gold BWow M o vhehlth, TPA-3FAE DFT AlEelol oz 4u 9 59 2
2ol o) d5E AAY W-gHew wolw, MA/Hold I Lo U told BT eq/ckA W Aole] ol
Azhe 77} 35,14 H 6.86° & A

DL = R |

<, TPA-3FAE= TPAS} ofaE]d HEololE] Aleo] tholo|dEF o dl KoJojEle] AR & EA Fe4&=
I3l W 2 722 X0, TPA 2 cloldEEZRod RS HONO AALEs} BxEe] 9y wE

2~ 2~ o o }\
F3 AT £ 58S S & F U,

TPA-3FASl A& 5% 8& 54387 SAste]l 1T0/Mo0s/TPA-3FA/Mo0s/Al ] 22725 As 18§ 2A8om
Azstglom ZA437] $13ke] SCLC(single carrier space charge limited current)E AF&-3}e] TPA-3FAS] A
FolFEE SAsAT. © 1] EAE AFVE-AY FHJ-NOZHE TPA-3FAS] FFO|FEE 3.55%10
cm - Vo-s o8 ARHJT. F, TPASFAE A U R 7ES BT FIANE  de S4S JHAL dES

A<
& A

/}3}7] ;(ﬂ}—% ‘%‘7] %% 51'@' TPA- SFA/] 05751, %%?ﬂx—i, ;37151'6—],‘75, ‘jk] O]%E E]]o]g]% 3],7] I loﬂ 7]ZH3
o:h;]_
% .

2% 1
TPA-3FA (214l 1)
a)

/T, [C] 445/158
N [nm] CHC1, 8- 292,366

Ehs 292,373
)\emC) [nm] CHC13 %q‘l 431

ke 431
FWHM [nm] CHCl; & 47

ks 51

)

Egd [eV] 3.0
o & 0.89

et 0.81
" [us) THE 8-} 1.13

et 0.72
HOMO® [eV] ~5.25
LUMO [eV] 5 5

h) 2 -1 -1 -
p femVs | 3.55% 10
UT6A 2 DSC ZH oY Ao, "W-vis F4 ~FEEBE FedA CHCLEN/LE A
o 23930, 9 sdshe AedA ol /88 gae SPE Tgw
AA RE," ) W-vis &5 ~#Eee] Adonset), B, = - 1200/ ©2E A
Q. YR A 8 (d) e LO/WE guolA ZAF AT (e JeoA TH &
A/EE FEHE SHHUG. “Homo e CV =42 7hA] Akl (onset oxidation) &ZEFE
AAARAIL Eyg = ~(Box + 4.8 = Breprer)); LUNO @& HOMO 7k R E,” 0 23E] A2ty
o ) o

Ao = B, + Biow). AT o|EEE SCLC Wil o2Re F3990).
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[0135]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0144]

[0145]

[0146]

[0147]
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2719 (Electroluminescence) £4

[ZA]ef 2] 2 o] f7] #F 355 TPA-3FAS A EEA o] &3t AN {frHFaxte A2 4 549 H7}
ITO/PEDOT:PSS (30 nm)/TPA-3FA (30 nm)/TPBI (15 nm)/LiF (1 nm)/Al (100 nm) Tz AAE A ZSIATH =
12]. PEDOT:PSS ¥ LiFe 742t A3 2 AA FUS 24, FA4F TPA-3FAE olu|HZ, PRI+ AAFHFToZ
2 A8 A

71 A 1M A2E TPA-SFAS Ede ovHE o] &ste] frIEEaAE Atsidvt. frIdd A
2] 713 Aol IT0 (indium-tin oxide)® FHE T AT 7|#S 7)3to] AAE T, A7 1102 IHEH T4
A= 7195 71379 A (photoresist resin) 9t AHEE o] &ate] nA7tg IS o] &3le dwtg A
T Al ARel  AAETH. AI3FEFToEE ARAFREAR] EYHedA  FEAQD poly(3,4-
ethylenedioxythiophene)-poly(styrenesulfonate) (PEDOT:PSS)ZE 30 nme| F7A=Z FH®3 3 110 TolA <F 30
= 59t bakingslith. TPA-SFAE SZ2HlAle] &A1 A Axzd &9S FFTUS o =¥ IY3StaL baking

s}
A Fell 2 o8 UellA §E ] AAste] 30 nm FAS] WFSE FAEAZT. 2 A AEE
golahAl & 4 gl TPBIS 15 mm AR AAdEs=, 225 AAFH5< 1
vrehs Ao R gAR F AAERl AL WSS 120 o FAR FEAR T
K

)
T
z
=)
=)

o

AFZAL 9% AFEE 4x10 torr o|FE FASUA ZHA 5
AAEE = crystal sensorg ©]g3le] A WFHAL 4 prolal FEAYe AFA
voltage® AH&-3F3ATH.

&7 AR Aaabe] AR Eie-
ol ’\]O}Oﬂouﬂ EQE of 3=
Aes 371 F 20 N1ASAT
AAle 29] 2Abe] HE AR (V) 3.74Vo|ATh. PEDOT:PSS/TPA-3FAS] A2l HAE 4 A& ouyx] FH
TPA-3FAS] & HOMO oI~ +=915 Fgdlom, ol A3 FU& FHAA I, & F5AUrh

M

AAe 29 229 A CE 2 PEX= Z+2Z; 3.62 cd/A % 1.90 lm/WO]EiD} Al 29 22 (0.153, 0.045)9]
CIE #3E, 433nme] Ely 2 4.43%9] 9] EQEE YEFHTHE 15). HAldl 29 2249 ElL,,= PL 223447 &

Qetglon], ot thE Al HHHE A AW E oA Ed A(exciplex) FAol AAelA YA

=
Bee wolFY. olde $9e HT oAl BT wHHAel AR Aow, A 298] £ AL
CIE y 3 0.045% 713 Qo] W% §AFHS o1& old mad A5 v $58S & & Ak,

AN 3] el ] Y AR TS gl SHREA ol8R B Al A o

A7 AAld 194 AlzE TPA-3FAS 3359 =RERZR, H& W= S zh= PAnTPIE S2EZ ARES A
F7 G A2 A &S

170/ PEDOT:PSS (30 nm)/PAmTPI:10%TPA-3FA (55 nm)/TPBI (20 nm)/LiF (1 nm)/Al (120 nm) %9 AAE A
ZehitH k= 16]. PEDOT:PSS B LiF= 7t7h ¥ 8l A F15024, PRl AAsETo2M ARH Sl

A7) AN 1014 A x¥ TPA-3FAS 3o “RER | PANPIE T2ER o] &3] fr|edgax2 A28l
o, f71ESAAE 8 713 Aol 1T0 (indium-tin oxide) ® Z¥W3E 9 A= 73S 73] A4S 3 A
7] IT0R zYdE F9 A= 79S8 7334 44 (photoresist resin)$ AHEE o] &3ste] mA7lE FAHAS o
f3to] o FAI F oA AR AASAT. AeFUToRE AEAuEAd ZEed FrAQl
poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate) (PEDOT:PSS)E 30 nme] F7= Z¥3d & 110 Col

A 9F 305 <t bakingdtth. TPA-3FAS} PAnTPIE o2 71A] FAISHH 2 S229Ald &A1 A Axd &

—

9 325U 9ol 2WHYT baking Ael Fol AT 2 holA SujE hdal AAAske] 55 m FA
329 ANATY. 2ol AR A2 folalA & 4 = PBIZ 20 m TR AAADEoR 9w
AAFUE LiFE 1 m FA2 Ag5Fo2 vore 4402 948 F A2=g Al 3L 120 m FAZ
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AN EE SRR 222 ALEAT. ATZHL 9 WTEE 4X10° torr O|FE FAFHA ZHA
7 whuks FAsI Y. S2A] BEA 2 whe] A& T= crystal sensorE o] §3fo] ZEFIP 1 wgH AL 4
mio] 2 TEAGS AFHAU O R forward bias voltageE AFE3EMI .

w2 (EML) S 2 o] TPA-3FAZF 10 £3%% =3 ¥ S4~E PMPIE FAHAL, dF=9o Ede Axs
s EZ2ZHIA(CB) S &rE AFE3SlT.

A7) Z2~E PAnTPIE= Dyes Pigm. 2016, 134, 315.0 71A1¥ =] wel A %3k},
saliva®
PAMTPI

(A6 4] ¥ wEsl f7] W HYE PASFAS WFFO EREDA o &7 YA F/NFaAe] AL 2
54 37}

WRE BAS AEE Ga) FEadd g AN S AL Aslsus 7] AAd 33} B
W o2 ITO/PEDOT:PSS (30 nm)/PAmTPI:10%TPA-3FA (55 nm)/TPBI (20 nm)/LiF (1 nm)/Al (120 nm) %9 A&
A8 Adsta a4 5e S4s

A7) A 3 4 ASE ade] AF AE-AG-AEC-TDEY L AE BE-AF WE-AY EECE-

A A
J-PE) =S = 170 Z=AER o, EQE ﬂl 3]
A 3 9 4o A A2k A s &

AA H ZAEIERE A|AES PEDOT:PSSY olux] #H9 & Axstgion, o3
Aol 7H TAlE T U= “ﬂd% AT FTHE G AR
o 39 2xk¢] FHu CE 2 PEE 247} 3.00 cd/A 2 1.35 Im/WolSltl. AA)d 39 2AF= (0.156, 0.049)9]
CIE 23 % 6.11%°] o EQEE Heblvh(®= 18 3 = 19).

StAQl FaEz &uld AAAS AR A4 4«1 Aol AoE d2As guQl FEEAAS A
Aol 39 At Ao Tdd o A AsS vEHth & 150 ZAlE upe} o], Al 49] &
Huo) CE 2 PEE= Z7 2.34 cd/A 2 1.24 lm/Wo]O”jr AN 49 2AE= (0.157, 0.046)8 3% CIE
92 5.72%2 FHd] EQEE YERITHE 18 ¥ = 19).

.|_,

>

Ho
rok

-

N[}
> L

[

Bl o o o )
2

BL 2o ot

Z, BNl BUE AxA g2As gl % TARA §ulE ALgste]l AFE ARE B 0.05 1wH< 0.05)9)
59 CIE y g2 e,

7] AAe 2 uA aelA AR 38 KRR &4 A%, & TE A4, Ao 9F 9 5

(EQEye), H Wl AFEE(CE) B AHFR(CIE)E FAS] at7] & 20 7] A5k,

2
A RS (BL) Voo BQEus, CEuas CIE Cx, )
[v] [%] [cd/A]
2 TPA-3FA (non-doped) 3.78 4.43 3.62 (0.153, 0.045)
3 PAmTPI : TPA-3FA 5.3 6.11 3.00 (0.156, 0.049)
4 59 5.72 2.34 (0.157, 0.046)
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rlo
—

&

ol

Y1 cd/moll A =& (Turn-on) 113H; Yolm okxl 8L 300 cd/m oA ZAEYT; AR
(mA/en)OIM 249 Faea v AE 2 A

w3, AA e 2 WA 4o A FE AHA FES AR A2 B HEE dolr ] ¢sle] AFM(Atomic force
microscopy)& ©]-&3te] WFFS FAdSHE TPA-3FA @5 IE 2 PAmTPI:10 wt% TPA-3FA &< WS ¥z
siglen, 1 A¥9E & 20(*”]0%] 2) B = 21(AA e 3(a) 2 HAlA 4(b))ell =AIEATE.

A 204 A&E AA U] TPA-3FAR o] Fojx whgZol ¥ AZA7] RMS (surface roughness root mean
square) #< 0.320nmo] (= 20), WHFF HEA=E AFsy] 8 FZ2HAS AFESE AA]o 394 AzhE
A U @y 2= PAnTPI:10 wt% TPA-3FA ZE9 ¥ A7) RMS ZH 0.300mmo| Y1, W4= Bdc 2 A
z3817] Y&l AL AFEF AAlo] 4ol AztE 2k W B3, S PANTPII10 wt% TPA-3FA 59 %w 7
Z7] RMS %2 0.334nmo] AT},

rﬂraw v

i

2 TPA-3FAE ARM 2 & B4 Ao 27 Bl ule} o] FEshdo=

AT

)

gxoz

b01-

ojye] AAjd = HFdo] AFNERRE, ouHEA TPA-3FAZ ¥t frIEFsAE AU RdAEs
(EQE) 4.43%, CIE (x,y) (0.153, 0.045) % 140A]7P olao]l 4T F Lot wlg- 95 Az TS U
EPth, e, =REZA TPA-3FAS et frIdEaAs 33 B AFRA AMEEE Sl Tl
A flo] BF Hojd EL oS EATH(EE7s &l A9 6.11%°] EQE % CIE (x,») (0.156, 0.049),
gz gmjel A EQE: 5.72%; CIE (0.157, 0.046)).

%, B oage] f7] @ 3gE-S 3o)2A Efddolul(TPA) o] EAEHY 7 Weke] EA8H: olmEd f %
Aok 471 TPA o] Alole] o}dd, 53] ZFod FEAZS Lo e Az nguAs Fojste] Azt
Ao = SHS A JAEte] B G FEE A T AHA FFS AT 5 drp, wE, B oub
Hol F7] g FFgES 5o ATAGEA 2L d2A & @ SHHNEH Fda Sujo e -3 &3
& 7HIY

i
o
N
=
ox
ofr
o

W ool mE §7] WY HFBL oA BuE 1 oud WA oy E= EgER
MR, BALA, UaZdel g % 23 Sl f834 AeE 5 Atk

EH

EH]

1000 ~

“

e 1170
= 1140
e 1110
= __» 1100
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EHI6
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