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E o2t 2 odge) g padd wE 47 g dele=g BAS Rl

£ 38 % wye] ® g FAde] mE §7] %Y teless ®AF Zelth,

% 4= o) 33 vlae] 19] AlZke] mE HES oiulste] LEbal cetolet,

% 5% Ao ash vlae] 19] AZke] mE HES oiulste] LhEbal etolet,
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oleh, ERE Fxate] B wwel Axdel thste] B We] Hat & Lopld B A4 74 A7
golshll AAT £ JES AA HRarh. ¥ age o s goldt Fuz AL 5 Qow oy
Aets Axde] FARA gt

2o geksl Agar] A Ada Bl Tie Asgion, WA AAE ok U m:
AR ARz deAE FAF A2 $EE RolES fuh. e, B ouge A% ANdES qAHe &
We Fzsiel gl AYath, 7t mvel PAaiE FEYES YR old, FUAF TAHaLE
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[0034] Arl 2 Ar2+, 47 59Ho=2 ) X3 Ee v 3 (6-C202] ofd#ll7]o]aL,
[0035] ne 0 EE= 1o]th.
[0036] A7) 3sta 12 FAEE AAES A5E TS Efold F2E XE3] wiEol AR ol xrt 943y
ARG5S As2ZA Agsit).
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£ ofm==(110), THEF(130), F715(140) 2 ALE=(12005 =28 o 2 L33

o = (110)E &F3(130)o] AF(hole) S AFdh. ANwe(110)E HFS LolshAl AFstr] A8, =2

st (work function)E 72t =34 E4S 8 4 drh.  f7] @33 o] =(100)7F vlE ol v A (bottom

emission) WAl §7] wF FA] FHd ALEHE AL et (110)E B A EE2 4" BFH AT
W A Ao A8EHE A4S,

il

QS 9t f7] TF 2210074 7 el v A (top emission) B4 £
:'

H
=110 Y 294 AR 948 FY 459 waiEel 438 0F 7

BN o
e
&
tr
)
kD

2E(120) B35 (130)9 HAAl(electron)E AT}, MAZ=(1200E AAE LolatAl AlFstr] Hs&), #*
I3 Zb = A5 23T = drk. F7] w3 the]2=(100)7F vl ow A (bottom emission)
g A GA o) ALEHE AS, MAE(1200 5502 FAE T} d59  Jdvk. {1 2
(top r

71 g FA ARl AeH= Ag, AeE020)= R

-

g (ML) (130)2 A A(R), =4(6) B AAB)S 23 5 der, <l

o

vd ke ¥ =4E o]Fo

i)

w2 (130)0] A Ael 79~ CBP(carbazole biphenyl) W+ mCP(1,3-bis(carbazol-9-y1)& ¥ &3sl= T2E
248 ¥, PIQIr(acac)(bis(1-phenylisoquinoline)acetylacetonate iridium), PQIr(acac)(bis(1-

phenylquinoline)acetylacetonate iridium), PQIr(tris(1-phenylquinoline)iridium),
PtOEP(octaethylporphyrin platinum) @ o]59] %30 = o]|Fojxl FoA] Helg s Zisls EHEE ¥
el ABEAR o]Fojd 4= 9lar, o]k & PBD:Eu(DBM)3(Phen) i+ HH#ll (Perylene)S E36t= 33

E2AZ o]FoA 4 gJor} o] FAEA L=

3 (130)0] A1 4§, (BP HE m(PE E < E@&ﬂ,ldwﬂ%hctnﬁ}
phenylpyridine)iridium)& X33l= EHE EFS ¥l APEAR o]FoA NI, oletE e,

Alg3(tris(8-hydroxyquinolino)aluminum)< X33l FFEZAZ o]Fojd 4= gor} Oloﬂ A A] ket

33 (130) 0] FAQl A, (BP E& n(PE EFshs S2E B48 338k, (4,6-F2ppy)2lrpics E38h=
EHE EFE ¥ AFEAERZ o)]Fold F 9, o)e= @E, spiro-DPVBi, spiro-6P, T]2=€#lA(DSB),

ZERoFI-A(DSA), PFOAl LAk 5 PPVAl Siitak B o]5e] Zom ool M ded shuis 2
S FF=AR ofFod = lo ol A =t

F15 U0 AA5EEY 5 A,

A 255e $H(1200027E A4S FFVEL. A% 55 FFLL 44T W30 0 A9
o,
47 AR FEFE AN £ES ABIA e 4TS S, A FF ARDA, A7) S 12 B

ARrE A5 I3FES L3,

271 ek 12 3AE s A ARE sgEe] dd ZAE A dEd vkek g2y

<

d2 Bo], AAFE  AREA AV H71E2,  PBD(2-(4-biphenylyl)-5-(4-tert-butylphenyl)-
1,3,4oxadiazole), TAZ(3-(4-biphenyl )4-phenyl-5-tert-butylphenyl-1,2,4-triazole), spiro-PBD,
TPBi(2,2',2-(1,3,5-benzinetriyl)-tris(1-phenyl-1-H-benzimidazole), 2A}t]jo}=(oxadiazole), Ego}=
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[0070]

[0071]
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[0073]

[0074]

[0075]

[0076]
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(triazole), #YWEZ# (phenanthroline), WA}=(benzoxazole), WlZE]o}Z(benzthiazole) ® o]59 %%
o o]Fo FoRFE AuH s 2FE & 3, ol AE A &=t}

d& 5o, AxRFEE As=EA A7 571553 EES Alq3(tris(8-hydroxyquinolino)aluminum), Liq(8-
hydroxyquinolinolatolithium), BAlg(bis(2-methyl-8-quinolinolate)-4-(phenylphenolato)aluminium), SAlq
=3
A .

o fFrldFrEs e, Be frIdESeEd ¢ %

A7) ANGEE F, A7) AL AASE Ang SR O 7] A2 40455 ARS SdEel FH7E 90010
WA 10:909 & QAT A7) AAREFES 37 R RN A4S ARE ASToRM, BYF ul Aske
go olrid Wad AW £ AAE FuY 5 )

Ard ASE 9 288 F Ak, FAE AAFS ASEE Fo|HoZN(S, AAE Fo=ZHN) Y
sletdom <tgstE= EAY ¢ vk, e, AT Uz foles ANIE B2 WAFE ARV 2
T . EE, dHEZAREY H(Heterocyclic Ring) S Xgdsto =, SHZ At 93] o315 7]
gold  EBdE AAsE ARd 0 Sddh &  Bol, HAEE  Ame, Alg3(tris(8-
hydroxyquinolino)aluminum), Liq(8-hydroxyquinolinolatolithium), PBD(2-(4-biphenylyl)-5-(4-tert-

butylphenyl)-1,3,4oxadiazole), TAZ(3-(4-biphenyl)4-phenyl-5-tert-butylphenyl-1,2,4-triazole), spiro-
PBD, % BAlq(bis(2-methyl-8-quinolinolate)-4-(phenylphenolato)aluminium), SAlq, TPBi(2,2',2-(1,3,5-
benzinetriyl)-tris(1-phenyl-1-H-benzimidazole), <A}lt]o}Z(oxadiazole), E#]o}Z(triazole), HIEEH
(phenanthroline), WMZA}E (benzoxazole), WMZE]o}Z (benzthiazole) X ©]E9 FFOT o|FoJx FoZH
g dEd shE I3 = dar, ofol] AFHA 2=

T 28 B ddge g2 Fddd 2 §fr] 3 goless E=AG Aoy, = , 3
= olm=(210), F715(240), HFF(230), F715(240) B AMLE(2200E EAH o TFIY. {FU1F
(240)& o :==(210)9F WF43(230) Alo], WF43(230)7 AMAE(220), EE o5 XFd X3 & ot}

,\
Do
S
S
N—
r
O

r

AT B0, fr1%enN, AFTUAE, AE4EE EE AAAVEL wm(210)9) WBEF(230) Aolo] $17)
@ 5 At B Bol, f715024, ATARF Bt ARFAFE WFF(230)7 AL (220) Aelel A%
& 5 Q.

ATTdse 43y FUEs dE8sA s 9SS ¢ 4 den,  CuPc(cupper phthalocyanine),
PEDOT(poly(3,4)-ethylenedioxythiophene), PANI(polyaniline), NPD(N,N-dinaphthyl-N,N'-dipheny!
benzidine) ¥ o]E9] ZFo =R o|FoR oA AEH o= 3J o]fo R o]Fod 4= glor) o] Y HX]

Easle

AETTETS Jol2ddozHN (5, AAE dozZH) AV|gsdoz gy = E4S ATTSs A=
EEE 4 9tk EE, AT g Jdoles AAsE EAS ATad At d ¢ dv. Be, BEE
ol (Aromatic Amine)& EFFOmA, Fol23} H7|d &old EHS BT AR/ 2 F Ud. dE =
o], AEFESE, NPD(N,N-dinaphthyl-N,N'-diphenylbenzidine)(N,N'-bis(naphthalene-1-yl)-N,N'-
bis(phenyl)-2,2'-dimethylbenzidine), TPD(N,N'-bis-(3-methylphenyl)-N,N'-bis-(phenyl)-benzidine),
spiro-TAD(2,2',7,7'-tetrakis(N,N-dimethylamino)-9,9-spirofluorene), MTDATA(4,4"',4-Tris(N-3-

methylphenyl-N-phenylamino)-triphenylamine) % ©]52] Z3to g o]|Fojx FoZHE AEH s ¥

g aL, ofel AFE A B=

AT AR FHS dgsA sk 9gE 3, HJAFYE As2RE Alg3(tris(8-
hydroxyquinolino)aluminum), PBD, TAZ, spiro-PBD, BAlq, SAIqE o]E9 Zgo g o|Fojx oA AMEls 3}
UE x38sk ¢ glony oo AR etk EE, ARAFUS(160)2 5E53FER o]Fod 4 glon, &+

£33t E2 olE E9 LiQ, LiF, NaF, KF, RbF, CsF, FrF, BeF2, MgF2, CaF2, SrF2, BaF2 % RaF2= o]Foixl
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ol A AuE o sih ol 4 e} olo] @AHA ech.

o 1o
Xt
i

=
-l
2,

ool W2 7] g golerE TG ot &= 39A, f7] ©F tholes

T3 (342), AATET(343) @ AAFUT(344) S XT38 771534008 £
3tk X 3olA, f7] @F tho] 2 =(300) % oh=E(310), BEFUF(341), HTFEF(342), HFF(330),
AAEET(343), AAFAF(344) 2 ALE(12005 = oz Zdath, A7) §715(340)9) 2+ Foll 33
AAE Ae A ukeh g,

o3l ® el AAe] W wwdE ARG, 2EF §7)F A 2 odge o A B o] &)
18 AAlejol] SAEE AL olt).

N

(Al

7] BgE A A FE G4 1604 GRS

[3}3HE A

o
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[0090]
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N/N

st 1: 3leE A9 dHA

e AZ 3l7)9} o] skt
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250mL TEwte ZEkAFd] o= E97] SlellA  2-chloro-4-(biphenyl-4-yl)-6-phenyl-1,3,5-triazine
3.0g(8.7mmol), A-1 3.8g(7.9mmol), Pd(PPh3)4 0.18g(0.16mmol), 2M K2C03 &< 12mL, toluene 90mL ¥ THF
30mLE Wi SRt TLCE ¥He FRE Qs & Hks fdoM {52 BEsty gdsF & 4
AIZrtEaIHE 9 FEE AR I

Ao 2: 3}5tE B g

250mL TEwteE ZEkAFe] of=Z E97] SlellA  2-chloro-4-(biphenyl-4-yl)-6-phenyl-1,3,5-triazine
3.0g(8.7mmol), B-1 4.2g(7.9mmol), Pd(PPh3)4 0.18g(0.16mmol), 2M K2C03 &< 12mL, toluene 90mL ¥ THF
30mLE Wi SFuEglY. TLCE ¥He FRE Qs & Hks fdoA Fr5S BEsty gdsHF & 4
AaZetEaHIHE 9 FEE BE It

Ao 3: 3hstE C A

ES) J 4

N o7l

o

Q0
C-1 °?§:>

250mL EIue ZkAdo] o2 E Q7] Flola] 2,4-Bis((1,1'-biphenyl)-4-y1)-6-chloro-1,3,5-triazine
4.5g(10.7mmol), C-1 5.2g(9.7mmol), Pd(PPh3)4 0.25g(0.21mmol), 2M K2C03 4=&< 15mL, toluene 120mL %
THF 45nL& ¥ i SFugksiglet. TLCE ¥hg F5E& gRlgh $, 9k3 &doAN {7|5& Edsta 45w
T dgg=2vtE a9yl S 53 sE CE 4.
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[0108]
[0109]

[0110]

[0111]

[0112]

[0113]
[0114]

[0115]

[0116]
[0117]

[0118]
[0119]

[0120]

[0121]

[0122]

D-1
250mL, Fouler ZglaFo| oz E9)y)

3.0g(8.7mmol), D-1 4.6g(7.9mmol), Pd(PPh3)4

THF 40mLE ¥ FFunksiv. TICE s $855 A &

ZIHSd 10-2020-0056973

&toll 4] 2-chloro—4-(biphenyl-4-yl)-6-phenyl-1,3,5-triazine

0.18g(0.16mmol), 2M K2C03 <& 12mL, toluene 120mL %
g SHd A §715S Edsta s/

AdaZ2utEa g S 53 SEE DE AU

Srde] 50 3hgt= B A

e B2 3l7)9F o] st

(954 5]

N 2N

Cl

E-1

250mL - HFE
3.0g(8.7mmol),
THF 40mLE Y1
ARaZvtETRIH S

ZalTo| 9171
E-1 4.2¢(7.9mmol), Pd(PPh3)4
S anksivt. TLCE Whe

o]._E"E_

Ao 6: 3t5tE F A

(254 6]

e}

Cl

F-1

K

250mL  Fowbe EEkaFd o2 E917]

] )
Wl @;i

FRE A8
9 3% B2 A

0 .
QM . Q —
NYN (0] }

P=0

3toll -] 2-chloro-4-(biphenyl-4-y1)-6-phenyl-1,3,5-triazine
0.18g(0.16mmol), 2M K203 <& 12mL, toluene 120mL =

F, 0% SN H715S BIHT GAER F

? )
Mg

3toll -] 2-chloro-4-(biphenyl-4-y1)-6-phenyl-1,3,5-triazine
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3.0g(8.7mmol), F-1 5.1g(7.9mmol), Pd(PPh3)4 0.18g(0.16mmol), 2M K2C03 <8< 15mL, toluene 150mL =
THF 50mLE Y3 -Fudtsiieh, TLCE Hhg F3E 8R1s & Hbg fdoA {7158 B8 AdsH &

AdasvtEaduys S8 3dE FE 40
A 1

HE|d 3 IT0 glassE AR T F Ao F=Eslal, base pressure’} 5~7X10-8 torr7} HEE &1 §7]E5S
ITO$) ol HAT-CN(100A ), NPD(800A), B-ADN(200A, BD 4% %33), 33E A (300A), LiF(5A), AI(1000A)<]
AR Auste]l A2 A &ekett.

[HAT-CN]
CN
NCIN\ N
NG N7 TSN
N\KK\CN
CN
[NPD]
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%713 % (L0) 3,000 nitE 7|Fo =2 % (L)7} 95%0 Z=gdl= AZHTI5)S Hlwd 19 H$S 10022 39
S "o AiFd #goeE st 1 AHE 7] 1 24 71ASS Y.

* 2
T 22 ¢ (T95) [%]
AAd 1 138
A 2 152
AAd 3 187
A 4 191
AAld 5 127
A 6 160
Hlnla] 1 100
= 4% A e 37 vjate] 19] Ajzte] w2 3 %E diu|ste] e 1] Zojtt,
= 5% el 49} vlate] 19 Azt w2 I =E diu|ste] YER 1] Zojtt

T 29 AR, A6 1604 S5 £9 54 WAL ¢ 5 dnh
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