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2]
k)
No

Al (acrylonitrile butadiene

o]9]o| &= PET(polyethylene terephthalate),
copolymer), ABS

3}
=

styrene

A3l Al & F(Thermally Activated Delayed Fluorescence, TADF)
g 2z Qlol, A7)
AS A (acrylonitrile

%

[e]
71
PEN(polyethylenenaphthelate), PP(polyperopylene), PI(polyimide), PC(polycarbornate), PS(polystylene),

o
=
POM(polyoxyethlene),

TC
&7

s
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il
B|h)
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-
X

TAC(Triacetyl cellulose) 5<%
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=

styrene copolymer)

AT, ol @

=

Hp

N
B
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ERE

35 Zn0:Al ==

2e) (3w 9E eA), Fell3,4-(PA-1,2-0) S A e 2. A ] (PEDT), %o
& ofut},
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&4 HOMOChighest occupied molecular
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Al

hexaazatriphenylene; HATCN), Fu}=2]=(quinacridone) AlA2] 7%, #HAHd (perylene) AL /7=, <t
o O
= RN

EgFs e Eeorddd ZEig el Alde dEA 1da Fol Ao, olEelw g E ofwH,
TFAHo 2= CuPc (copper phthalocyanine), NPD (N,N'-dinaphthyl-N,N'-phenyl-(1,1'-biphenyl)-4,4'~
diamine), m-MIDATA (4,4',4"-tris(3-Methylphenylphenylamino)triphenylamine), 1-TNATA (4,4',4''-tris[1-
naphthyl(phenyl)amino] triphenyl amine), 2-TNATA (4,4',4''-tris[2-naphthyl(phenyl)amino] triphenyl
amine), p-DPA-TDAB (1,3,5-tris[N-(4-diphenylaminophenyl)phenylamino] benzene) 53 7Z& Wrak= olwlfF,
AEA FEAEA ] Zyg e =A<l poly(3,4-ethylenedioxythiophene)-
poly(styrnesulfonate) (PEDOT:PSS), MoOs, ReOs, NiOxe} 22 &4 2H3E So] Alg=E 4= Q).

A7 BeFdT fdds AEadsUIl)e] AA"EY. olHd Aerdse ATTUAToRTEH dve dew
ob 1 flell A= WFTOoR FFehs dLe o, w2 A olsket Auel td Mg R dAAE
o)1} % L5

obFE AEE gttt olglgh AWrH o o]9o AA| mA|GOE F&T AP iAol tiE HEgel ,

C = EdE2+ NPB,
2 g g3tE, B d
ol 4 & vt uEA A=
NPB (N,N'-bis(phenyl)-benzidine), NPD (N,N'-bis(naphthalen-1-y1)-N,N'-bis(phenyl)-2,2'-
dimethylbenzidine), TPD (N,N'-Bis(3-methylphenyl)-N,N'-diphenylbenzidine), TIB (N,N,N' N'-tetrakis(4-
methylphenyl)-(1,1'-biphenyl)-4,4-diamine), TTP (N1,N4-diphenyl-N1,N4-dim-tolylbenzene-1,4-diamine),
ETPD  (N,N'-bis(4-methylphenyl)-N,N'-bis(4-ethylphenyl)-[1,1'-(3,3"'-dimethyl)biphenyl]-4,4'-diamine),
VNPB (N4,N4'-di(naphthalen-1-y1)-N4,N4'-bis(4-vinylphenyl)biphenyl-4,4'-diamine), ONPB (N4 ,6N4'-bis(4-
(6-((3-ethyloxetan—3-y1)methoxy)hexyl)phenyl)-N4,N4'-diphenylbiphenyl-4,4'-diamine), OTPD (N4 ,N4'-
bis(4-(6-((3-ethyloxetan-3-yl)methoxy)hexyl )phenyl)-N4 ,N4'-diphenylbiphenyl-4,4'-diamine), TAPC (1,1~
bis((di-4-tolylamino)phenyl)cyclohexane), TCTA  (tris(4-carbazoyl-9-ylphenyl)amine), mCP  (N,N'-
dicarbazolyl-3,5-benzene) %2 AEA AT AL EZF; PVK (poly-N-vinylcarbazole), &loldd, (dd

=]
=
Hd)EHATE 5o 124 Ay de =2 AHgd ¢ 3UH.

A7) AEFEE At BYFe] AAAY. oUW WYFe P} eToRvy 47 FY F¥A A4
AAFe] WS e Folvl, PEEo] B BAR olFolA Atk WY BARE JFFEFH A45E
ForRE AT AAE 747 el ARARCRM JMIRA Pele We A S Qe BARA, Gyl
gl @ Phafol £ Bdol mEAse, nrt vEAs) B 2yl o AAdel ge Az 3
GBS TIT 5 Ao, olu, HET WIS ¥ 2yl A AN ne dHzae GFES WFF ¥
FomM, Wik S5 WY BE Y DARES FET 5

T3 B olF
& A Al 25 Alg3E 233 #&E; fr7] 2z sgE; sl=SA &
BE-g4 2E So] o, ugAstAl= TSPO1 (diphenyl-4-triphenylsilylphenylphosphine oxide), TPBI
(1,3,5-tris(N-phenylbenzimiazole-2-yl)benzene); Alg3  (Tris(8-hydroxyquinolinato)aluminum);  Bphen
(Bathophenanthroline), BCP (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), OXD-7
(1,3-bis[2-(4-tert-butylphenyl)-1,3,4-oxadiazo-5-yl Ibenzene) ¥} % o}& 3&}3&E; phenylquinozaline;
TmPyPB (3,3'-[5'-[3-(3-Pyridinyl)phenyl] [1,1':3',1''~terphenyl]-3,3"''~diyl] bispyridine) 5& A}&%

G oglont, old] @quA et
=3, ] ARSEE At AAFAFEILCl 438 5 Yok AAFRZES Bala, Alas, Belba),
2=

Zn(BTZ),, Zn(phq),, PBD, spiro-PBD, TPBI, T{-6P T3 Z<2 =

Kl

Al 3}3tE; imidazole ring & Ze

aromatic3}3rE; borondtddE; 58 Xl AEA 2SS o] &3t AzFE 4 Q).

npxjeto 2 - A7) AAFYS e = S o

7] 502 Ag5te Alss GgAdA S50 AR AR E ol &3te Aozt AdH A gton &

AAFAE HalMAeE 4 57 FS 350 B bigAsin, o)o] FAF] dd2e F
& & B 1 3 I

=
e, YEF, dF, EFE,
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[0110]

[0111]

[0112]

[0113]
[0114]

[0115]

[0116]

[0117]

[0118]
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2 & 2 Hze gatee BasMys) 48, 4359 45,

Aerd AR, B AR, AATE AR EBe AAFS ARR AAEE 5 len, vgEss B AR

B IAE) B d @43 Ad 38 =HE A5 AR F len, Bu nigdil= TAFS =HE A
7

ofsh, X e Axde] s AAs ATt @, 7] AAdE B AP dA8s] A% AY W, B
Bol Wgol 37 AAldlel o8l @REE AL ohith. o, AgHE /% §of % B Folo] glojA e
A7k QrbE, o] WHo] &3k /1% okl M B ANE AR At BEAOR olastn e v 7
Avk, wd, Fesh BAT A1EH TY D Agol O wBEE 4Ye Yl dn

NaOfBu, Pdy(dba);

[o3)
e
_‘QQ
.
L
IO
[o3)
o
mQ
T
w
o

N 1.0 M P(t-Bu)s, Toluene

O ) NH, NaO1Bu, Pd,(dba)s
O 1.0 M P(t-Bu)s, Toluene

oA 1 Shete 1-ad Alx

37 ZgpaTo) 3-HEE-1,1'-vlol#d (10.0 g, 42.8 mmol), 2,6-Tlolmdoldd (5.2 g, 42.8 mmol)S EF
ol 120.0 mLoll Folil AF E|F-HAIOIE= (8.2 g, 85.6 mmol), 1.0 M EYHERIX~F 2 F5F4 (Tri-tert
buthylphosphin in toluene) (1.71 mL, 1.71 mmol) ¥ EgA(tdldzgdolAE)r)ZaH(0) (0.39 g,
0.428 mmol)& B2 5, A& 97 &7 2stllA 12413 FF wRtekgivh. jhgo] FREW deow Wzt
g 3, A7t HEE o) &d HEIGIT. &E wFs AREE Ay A Y ARvEIHIR FA S
33HE 1-a (8.0 g, 67%) 5 AU},

'H-NVR (300 MHz, CDCly): & (ppm) = 7.6 (m, 2 H), 7.4 (m, 2 H), 7.3 (m, 1 H), 7.2 (d, 2 H), 7.1 (m, 1
0, 6.8 (t, 1H), 6.5 (ddd, 1 H), 5.4 (s, 1H). 2.3 (s, 1 H)

oA 2: sHetE 1-be] A%

37 Z8}AFo 3E 1-a (7.8 g, 28.58 mmol), 1,3,5-EgE=E
of ol AF EREAO= (8.2 g, 85.6 mmol), 1.0 M E
buthylphosphin in toluene) (1.71 mL, 1.71 mmol) Z8]x EgA(g¥dgdolAE)tZa5(0) (0.39 g,

0.428 mmol)& W< F, A& 97 &7 sl 122413 &<k wnteigltt. vbgo] FREW Feow 37t

A

_17_



[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

SIHES 10-2022-0133123
st &, Ayt 2HE 01%611 dE3I Y. 48 w533 A85E A7t A 4y FRvlEad a2 HA s
33E 1-b (5.8 g, 63%)S A},
H-NMR (300 MHz. CDCl): & (ppm) = 7.4 (m, 12 H), 7.3 (m, 3 H). 7.0 (n, 18 H), 6.8 (m, 3 H), 6.2 (s,
3H), 2.0 (s, 18 H)
A 3: dHzae sFE 19 Ax

37 Zet2o] FE 1-b (5.0 g, 5.60 mmol)S 1,2-tfo]F 22 Al [olu AHEIE
A

(3.9 nl, 22.4 mmol)E ¥
A A iiu]—EZr’/qui A 3

'H-NMR (300 M Hz, CDLCly): & (ppm) = 9.1 (d, 2 H), 7.5 (m, 6 H), 7.5 (m, 4 H), 7.4 (m, 5 H), 7.3 (m, 3
W, 72, 21, 7.1 (m, 7H, 7.0 (m, 2 H), 6.9 (d, 2 H), 6.7 (ddd, 1 H), 1.9 (s, 18 H).

o &
.

[AAe 2] dE|=32e 3}3E 29 A=

f NH, NaOfBu, Pd,(dba)s
1.0 M P(t-Bu)s, Toluene

Br
NaO?Bu, Pd,(dba)s

1.0 M P(-Bu)s, Toluene

P
= T
g

S

A 1ol4, 3-HEr-1,1'-vtolald tiile] 4-HEK-1 1'-vlo]HdE AHES 218 Al9]stal
= Fd3t Ho“jé]% }‘]'%'6}'0:1, 5]‘\:]% 2-a (8.4 g, 72%)E r:/\/\]:]'-

:

N

H-NMR (300 MHz, CDCl,): & (ppm) = 7.6 (m, 2 H), 7.4 (m, 4 H), 7.3 (m, 1 H), 7.2 (m, 2 H), 7.1 (m, 1
0, 6.6 (m, 2 H), 5.4 (s, 1H), 2.3 (s, 6 H)
A 20 Bt 2-bo] Al

271 AAe 19 @A 2014, FjkE 1-a diAlel F3kE 2-a
ALgEke] ) BHgHE 2-b (6.1 g, 7T0%)E AATE.

v

AgT AL AdSIE BAT PHE

Ll

'H-NMR (300 MHz, CD.Cl): & (ppm) = 7.5 (m, 6 H), 7.4 (dd, 12 H), 7.3 (m, 3 H), 7.1 (m, 3 H), 7.05 (d,



[0131]

[0132]

[0133]

[0134]

[0135]
[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

ZIHS3d 10-2022-0133123

6 H), 7.0 (m, 6 H), 6.2 (s, 3 H). 2.0 (s, 18 H)

oA 3. sHEa sp3tE 29 AlxE

7] Al 19] @Al 3olA, sEHE 1-b tiilel sEHE 2-bE AFES AL AYslue TS
Abgsle] | SE|Ray EE 2 (2.0 g, 4002 AU},

'H-NMR (300 M Hz, CDCly): & (ppm) = 9.4 (d, 2 H), 7.9 (m, 4 H), 7.7 (dd, 2 H), 7.6 (td, 6 H), 7.5

(dd, 2 H), 7.4 (m, 2H), 7.3 (m, 3H), 7.3 (m, 6 H), 7.1 (m, 1H), 7.0 (m, 4 H), 6.8 (m, 2 1),
2H), 2.0 (s, 12H), 1.9 (s, 6 H).

[AAe) 3] lE|=32e 3}3E 39 A=

Br\©/8r

Br

Br
NH, NaOitBu, Pd,(dba); ; NaO?Bu, Pd,(dba);
+ NH
1.0 M P(t-Bu)s, Toluene 1.0 M P(t-Bu)s, Toluene

ode 0

3-b

oA 10 SHetE 3-af] Alx

A7] AAld 19 @A 19lA, 3FEREE-1,1'-mpolHEld gl -HzEas ALEd RS
IS AL83lo] ) EFHE 3-a (6.2 g, 74%)S I},

2
o,
(<0
-
fd
rr

)

'H-NVR (300 MHz, CDClsz): & (ppm) = 7.19-7.06 (m, 5 H), 6.75 (t, 1 H), 6.51 (d, 2 H), 5.19 (s,

2.21 (s, 6 H)

A 2: 33HE 3-be] AX

v

71 Al 18] &AL 2014, sgtE 1-a Widlell 3EE 3-aE AMER A Aldstis T
Abgste], ghekE 3-b (3.92 g, 62%)5 AUt

'H-NMR (300 MHz, CDCly): & (ppm) = 7.1 (m, 15 H), 6.9 (m, 9 H), 6.1 (s, 3 H), 1.9 (s, 18 H)

A 3: sEHEne 33E 39 AX

Fa

(<0
rir

&7] Aol 1] ©HA 304, BeHE 1-b dizledl SHEHE 3-bE AFES 21e A9
ez 3= 3 (0.58 g, 58%)S AU},

pud

5.7 (s,

AT P ALt

H-NMR (300 M Hz, CD,Cly): & (ppm) = 9.0 (dd, 2 H), 7.4 (ddd, 2 H), 7.2 (m, 8 H), 7.1 (m, 3 H), 6.9

(m, 5 H), 6.7 (dd, 2 H), 5.6 (s, 2 H), 1.9 (s, 12 H), 1.8 (s, 6 H).
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[0146]
[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

ZIHSd 10-2022-0133123

[AAle] 4] slEZae] 35k 49 Az
Br. ; Br
Br Br
NH, NaOtBu, Pd,(dba)s NaOtBu, Pd,(dba)s
+ NH
1.0 M P(#-Bu)s, Toluene 1.0 M P(-Bu)s, Toluene

oo O
O %Y

4-b 4

A 1: 3§tE 4-af] A%

AFE-3kaL, 2,6-tholHEold d o

A7) AAd 19 BA 191A4], 3-H2R-1,1'-uto]dd tiAle] 1-Ha2mwlAe
5 S ALgEte, BEE 4-a (4.84 g, 7290)S A

Aof| 2.4, 6-Edjvdold AL AE3F AL A9 5l
ot

"H-NVR (300 MHz, CDCl3): & (ppm) = 7.09 (td, 2 H), 6.90 (s, 2 H), 6.68 (td, 1 H), 6.42 (dd, 2 H), 4.98
(s, NH), 2.27 (s, 3H), 2.13 (s, 6H)

A 2: 3gE 4-be] AX

v

A7) AAd 19 'A 2014, BHehe halel 2HetE 4-as AR AE Alffstae TdF WS
[e2]

1-a
AFg3sle] ) SR 4-b (1.5 g, 66%)S LT},

'H-NMR (300 MHz, CD«Cl2): & (ppm) = 7.1 (m, 12 H), 6.9 (m, 9 H), 6.1 (s, 3 H), 1.9 (s, 18 H), 1.8 (s,
9 H)

>~

Fa

re

FAH PHE AL eto]

pud

o

2
A7] AN 19] @A 394, 3EE 1-b Al F3E 4-bE
el =y 3= 4 (0.38 g, 38%) S AT},

&3k 2SS A9
H-NMR (300 M Hz, CD,Cly): & (ppm) = 9.0 (dd, 2 H), 7.4 (ddd, 2 H), 7.2 (m, 5 H), 7.1 (m, 3 H), 6.9

(m, 51), 6.7 (dd, 2 1), 5.6 (s, 21, 1.9 (s, 18 1), 1.8 (s, 9 1).
[dA14 5]
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[0157]

[0158]
[0159]

[0160]

[0161]

[0162]
[0163]

[0164]
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9A 1. 33E 5-a9 AF

(L

37 ZgfAT0 2-BEE-tloldlZF (10.5 g, 42.8 mmol), 2,6-tlojwdoldd (5.2 g, 42.8 mmol)é =23
el 120.0 mLoll =o]al AF EFEAl]= (8.2 g, 85.6 mmol), 1.0 M EGYHERE Y~ <] EF4l (Tri-tert
buthylphosphin in toluene) (1.71 mL, 1.71 mmol) &) Ega(ywidzdolyE)gZetyF (0) (0.39 g,
0.428 mmol)& W& ¥, AL #97] &7 sl 12417 &< witalgivt. whgo] FREHW Feow Wzt
g &, AEgt HHE O]ﬁéﬁ dHelgith. &ulE 533 Al5E Ag7t 4 A7 AZvETHIE GA 5]
é‘r?}ég 5-a(8.3 g, 68%)S 4T},

NH, NaO#Bu, Pd,(dba); % NH
+ [ I
B 1.0 M P(t-Bu)s, Toluene O
r
o}
5-a

M

'H-NMR (300 M Hz, CD,Cly): & (ppm) = 8.06 - 7.92 (m, 1H), 7.91 - 7.78 (m, 1H), 7.66 (dd, J = 8.6, 0.5

Hz, 1H), 7.52 - 7.30 (m, 2H), 7.27 - 7.11 (m, 4H), 6.88 - 6.77 (m, 1H), 5.50 (s, 1H), 2.29 (d, J =10.8
Hz, 6H).

oA 2: sheHe 5-be] 9

&

o}

% NH N
Br: Br NaOiBu, Pdy(dba);
+
Q/ O 1.0 M P(#-Bu)s, Toluene N\/Q

Br O 0 O
o~
5-b

T Zg}~Fel 5-a (8.2 g, 28.58 mmol), 1,3,5-EfB2EHA (3.0 g, 9.5 mmol)E EF 100.0 mLol] =09]
1 A2F BEEAO]= (8.2 g, 85.6 mmol), 1.0 M EFHEFE ¥~ < EF < (Tri-tert buthylphosphin in
toluene) (1.71 mL, 1.71 mmol) 23l Eglx(tjHlA ] dlobAE)t]Z25(0) (0.39 g, 0.428 mmol) S W
T, AL 2971 B 2d3sllA 1242 B wakelgith, whgo] FREW AdRo® Yzet $ Agst IH
£ o&s) dYsltt. &lE w5 ARE Ayt 2 29 AR EIHIE A St s 5-b(6.23 g
0% S AU

B

%

'H-NMR (300 MHz, CDCly): & (ppm) = 7.92-7.87 (m, 1 H), 7.73-7.69 (m, 1 H), 7.46-7.40 (m, 2 H), 7.32-
7.26 (m, 2 H), 7.08-7.04 (m, 3 H), 6.95-6.90 (m, 1 H), 5.93 (s, 1 H).
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[0165]

[0166]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

ZIHSd 10-2022-0133123

BBT3

i-Pr,NEt,
N 0-DCB N N

1 1

Y T oda Bo7lolA 180 TR 20417 Bk watetint, whgo] FuEW Lo Wrg ¥, NN-tolx
segoldolyl (3.9 nL, 22.4 mo)E Y& F X ° = ¢

27t A A mentEady s AAske] 33

HNR (300 M Hz, CDCL): & (ppm) = 7.89-7.86 (m, 2 1), 7.80 (td, J = 7.62, 0.90, 0.90 Iz, 2 1),

7.51-7.48 (m, 2 H), 7.43-7.28 (m, 10 H), 7.24 (s, 2 H), 7.24-7.02 (m, 12 H), 6.90-6.84 (m, 2 H), 6.56-
6.51 (m, 2 H), 6.38 (dd, J=28.34, 0.95 Hz, 2 H), 6.29 (dd, J = 7.78, 1.46 Hz, 2 H).

gope, a4 9 Aolsers w4

Jol 1 =] 50l Az dd=23e] 33E 1 WA 5 44s gESSte] =2 Fe(THF) ol 0.2

Aslar, Almb= UV-350 A E &2 B (Shimadzu UV-350 Spectrometer)E o]&3le], UV SFAHEHS
Ak, o1 A3E = 1 WA X 59 =AISIT).
A7) AAlel 1 WA 5004 Alxd dH2ag] FFE 1 WX 5 448 EFA(ToDol 10 mM == 3|43},
A= (Xenon) FZ7}F F2Eo]9lE [SC PC1 A2HNEZZ 2 2 g (Spectrof luorometer) & 0] &35t ALoA TE
Fo) ] 2 (RTPL, RT Photoluminecscence) ~HE=S FH3IT, I AAE = 1 WA = 59 ZASIAT].
A7) AAje 1 WA 5elM Azd duzae 3gE 1 WA 5 44S HEDS = 2F S (THR) 10 mi &
3 A 5lar, Alx=(Xenon) W7} AEFE o9l [SC PC1 AHEZZZ 2 € (Spectrof luorometer ) & o]83le], A
2(100K) el A PL(LTPL) =FERS S43I3itt. 2 235 & 1 UA = 59 =A% Y.
71 AAld 1A Alzd slElEaE sEE 19 [Ar1gstd 548 £435 7] Y8 1M slelEae 33E
1 % 0.1M NBuPFs (&m5f: CHCly) &M 3} oA 10 mV/se F7olA CH instruments CHI 10002 o]-&3}o] #lo]

2 B EF (cyclic voltammetry)E SAE AFE E 50 BEAsP o, =4 A 712 AFS A8 =

98 Fa A <Arreaint.

A7] AA A 1M AlzE sz 3EE 19 BEd 225 golrr] $ske] TA instrument TGA Q505 ©]&
gt A 7] shellA 40 THE 800 CT7HA] &(min)@ 10 TZ 7143ty ATHEA (TGS AAsIR e, 1
A3E =6 AR kAL =237 98 TA

of =AIEFATE. g, AA]e] 164 AlxH slelEaE] 3= 4
instrument DSC Q20S o]-&3le] A& th”] stollA 40CTHE 300 T7HA E(nin)E 10 CE 7tgsle] 1 A=
5 79 =AEAY. Ry 3EE 19 599 T £4do] dojys 2% Ty £ 412 TR, 943 974 <4
A4S YERATE

=7 2 % 89 TGA ¥ DSC Ax=RE B ulge w2 ez 3gEe dFow v aAgdegs &
o},

7] 3 1o Aol 1 WA 5olA Az sl zare] shekE 1 WA 59 FEhH, 44 R dr]stes SA4E

w2
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[0178]

[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]

[0186]

[0187]
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BRI, o714 WIERY(E,), ©A@(S) R ASTH(T)AAA e8e Sodefe] IV 2 ER A 33l

F 1
AAA 1 A 2 A 3 Ao 4 A 5

UV-Sol. THF (nm) 444 444 429 430 481
PL-Sol. Tol (nm) 460 458 445 445 495
Stokes shift (nm) 16 14 16 15 14

FWIM (nm) 20 15 18 18 20
E, (eV) (optical) 2.66 2.69 2.79 2.78 2.47
S; (eV) 2.79 2.78 2.88 2.89 2.58
T, (eV) 2.67 2.67 2.72 2.78 2.44
AEg (eV) 0.12 0.11 0.16 0.11 0.14

mEd, B odye] Ry e 1 WX 55 EF AE7F 0.2eVelstR, w3 ado] % 4
K

Jo=x, 7] A Fo Fx
L & (Stokes shift)gke]l =LA

olygl, s¢==E 22wk
TE HAEEE 5) @3 Fdo| 7hssit.

) EE
a3 2l F sl o SIS e Ae &

2
i
g
%
%
}ﬁ
o
B
Y
g
z
J
@
=)
o L
L
ga
5
).
Hﬂ
Lu

[AAld 6] 771 &F 2abke] A=

w2 —?-‘Jlﬁﬂiﬂal }EES o8t MIEFFE FAHS Fok fr] ¥F AAE AZS)
Zexpo]l FzE= IT0 (70nm)/HATCN (1nm)/TAPC (25nm)/TCTA (10nm)/mCP (10nm)/ - 2 o) —a‘ﬂEﬂiﬂa
d 1) (25 nm)/DPEPO (5nm)/TmPyPB (40nm)/LiF (0.9nm)/Al (100nm) <] $itt.

“—} cell& EFZERALH, ofAE, e, F/HT
ol o] B#gk & ARESGith. ITO H

7] Xé%—?od% Aol AerEes 430t Z3FESTS TAPC (1,1-
bis((di-4-tolylamino)phenyl)cyclohexane) (25nm)/TCTA (tris(4-carbazoyl-9-ylphenyl)amine) (10nm)/mCP
(N,N'-dicarbazolyl-3,5-benzene) 10nm)”7} tdl2 ASH F+x=Z JAHUCE. A7) ATFES ol T35S
FAsdY. WFFS £ 2EQ DPEPO (bis-(2-(diphenylphosphino)phenyl)ether oxide)o] LEHECS] B ulrg o
slelzae] gtE 1A 1)S 20wt% =33ke] 25nm FAR S A, A7) @35 Aol DPEPOE T2 38}
5nme] A E A X Z(exciton blocking layer, EBL)S HAstar, A7] AAE A xZ Ao TwPyPBE 3
30nme] AAFESS FASIGT. A7 AAHES Aol LiF (0.9nm)/A1(100nm) S S#AA 558 AT

A 7] EF A AEESith. 4 R AR ASE FRE AW ARkl 135E 34 WA oE A

ZH AT

”7]@ 2ol A=E 7] FF LA 0~15VY] ALE A7Fsle] EFAE S AAEGleH, ’\X}«] o5 At
Vo), o592 &8 (External Quantum Efficiency, EQE), A& _S_EF(CE, Current efficiency), A¥ &4 (PE,

Power efficiency), EL ~FEZ Hu v L MEeE HGriste] st7] # 20 71435},

# 2
Von (V) EQE (%) CE (cd/A) | PE (Im/W) | CIE 1931(x,y) |ELy(nm) FWHM (nm)
3.8 24.3 24.4 21.3 (0.124,0.140) 467 28
oA, 2 el o el mE sERae deEs BETe] ERE ARE xdehs 7] B axbe
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k1
N2
%]

—UV (THF)
——RTPL (Toluene) T
——LTPL {THF)

081

064

Nomalized absorption (a.u.)
Nomalized intensity (a.u.)
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