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+%4Z(Hole Transport Layer;HIL)(216a), A2 A¥ +453(216b), A1 ¥3=(Emtting Layer;ETL)(218), Al
A2k 4% % (Electron Transport Layer; ETL)(212)7F #H#l& AZgch. ojw, A1 43(218)2 shte] s~
Eo] A PP AR =HEY x3tE BPFor HAG FALE
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A2 28 (220)2 A2 AS(230)3 Asp BAS(222) Alelol A3 AE FET(224a), A4 F& FE5F(224b),
A2 WFF(226), A2 A #FF(228)0] 2tz A5 F=olv.
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phosphorescence Green)E 7}th. THELE Hojk A 79 TAEHU 22 HOMO 2¥ 2 LIMO ¥ 7}
o}, Hox A /e T2AE+= AMZE thE LUMO(Lowest Unoccupied Molecular Orgital) @1 2 HOMO(Highest
Occupied Molecular Orbital) #@®E 7FA+= A1l WA A3 E2E(1Host,2Host,3Host) 2 o] Fo] A}k, o]9} 7
of, Aok Al 7jo] TAES} shte] mHE F2E VRN A4 A FES(224b) S 25-E o] AE(Hole)>
A2 g5 (226)9] TAERZS] Flo] dEsA FHt.

TAHoR, Al TAE(1Host)E A1 HOMO @' (1 Host HOMO Level) & A1 LUMO #1'2(1 Host LUMO Level )<
A, A2 2E(2 Host)+= A2 HOMO #1(2 Host HOMO Level) 2 #]2 LUMO @™ (2 Host LUMO Level)S 7}
AW, A3 T2E(3 Host)E A3 HOMO #'8(3 Host HOMO Level) % A3 LUMO #1™(3 Host LUMO Level )& 7}A
o Al S2EE A2 H A3 S2E9 HOMO #HET WA FAFEY, A2 % A3 S2ES] LN HEMEY =
A FAATH, A2 Z2EE A1 2L A3 S2EQ LM d¥Ech A FAFEH, Al T2ES HOMO #8xch
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3
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BE7E @49, o9k o], Al WA A3 TAEE Tl Aeo olF FE7F vdstA =M A4 A
& TE55(224b) S 2 FH O Aol A2 WFF(226) 0.2 ALSHA o] FsA "t

Al Z2EE A4 A F550224b)°] 243 5 242 FA4Ho A4 A F535(224b) 9] LUMO & (4 HIL
LUMO Level) 2 HOMO #@™(4 HTL HOMO Level)o] Hd&tth. =, A1 T2E°] A1 HOMO @'¥ A4 AF +%
Z(224b)%] HOMO #'lo] U3, Al T2AES A1 LOMO #®3} A4 AF F53(224b) 9] LIMO #¥e] HLd3a}
oo whl, A4 HF FET(224b) 2 ZHE o] A2 dFF (226002 F HoAZ 5 vk, EdH, Al
A1 LUMO =)o) 2.0eV~2.4eVolw | Triplet level(T1)2 2.6eV~3.2eVS b= AT £4 EAo] ¢
o] g3t A2 TAEE AR o]FL(electron mobility)7} 53 AAZ FAHH, A2 LUMO @&
A3 T2E LINO BBy} WA FA=, A2 AA FEFoZFE HAA7E & dojzd 5 ).
AE o]% % (Hole mobility)7} 53 AMAZE FAFC}.
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o] A2 AA do] mE 7] W axE s)9 A Al A=(310), G7)=,

A2 A=(330)& 3+ "oz gy, o)y, {7 G A= Al AF(310) 7 A2 HA=(330)
Alolel AHbS A7FshH Al A=(310) &2 H-E é% Hole)o] A2 A=(330)2. 2R E HA}(electron)’} FY
o] WF=(318)0A AAFEle] o2 8] AAE(exiciton)o] BAEFW, o] AA|Eo] 7]A AR HolA WA

Mol AbgTh, EF, ¥ 5ot wx(sls)olafa SAPEE W] Sy FAEE vE WY P w5
BogAR, ®ouwel A2 A4 o] mE f7] 0F At W oI w e gE Ry WHeE we B4

|
@ 5 gk, webA, ole] @gekA B,

A1 A=(310)2 = o2 TCO(Transparent Conductive Oxide; ©]3}, TCO)SF #& v =4 EZA=Z ITO(Indum
Tin Oxide; ©]3},1T0), I1ZO(Indum Zinc Oxide; ©]3},120) So = HAHT}.

Az AF(330) SFo2 LI go] A & AR F(w), EHBUAN0), ZFC), T (Cw),
LiF So2 gAY, dFu5d LiF gt2o=z dgd),

O

f71%28 AF FY=(Hole Injection Layer;HIL)(314), Al AF 44 Z(Hole Transport Layer;HTL)(316a),
A2 BE 5435 (316b), TF=(318), HAA 4% (Electron Transport Layer;ETL)(328)0] =xlx o2 A=
o] FAHET. olul, A2 AF F£E52(316)F WF=(319) AloldlE BF FAS WAEHr] Y3 AT B

Z(Hole Blocking layer)E © FulatAY, AR} $=455(328)7 H43(318) Atolol] Axte] kS wbx|ar] <]
g A2 EY7 S (Electron Blocking layer)E& U 7HIE 4 vk, AFT ST Ax EIASE v 3
A 4 dom, o= AREAFe] A™e| wel Mol Jhsalitt.

S (318)2 Aol Al /je] T2Est shte] Y RHES VAW, RHUEE Aol A o] STAERT
S HOMO #® 2 LUMO #H2S 7Fdt). Hol® A o] SAEE A2 thE LUMO(Lowest Unoccupied Molecular
Orgital) @® = HOMO(Highest Occupied Molecular Orbital) #¥E 7Ix= Al WA A3 Z2E
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[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

SIHE S 10-2014-0030462
(1Host,2Host ,3Host) & o] FolXt}. o9} 7ol Holx A 7je T2E9} slue THE X2 71HoER A
2 BE 45 (316h) SR FE 9] AL BFF(318) TAERS F9lo] fddsA ",
TAAoR Al EAE(1Host)E A1 HOMO @™ (1 Host HOMO Level) & A1 LUMO #™ (1 Host LUMO Level)<
7AW, A2 EAE(2 Host)E A2 HOMO #'(2 Host HOMO Level) & A2 LUMO #|*2(2 Host LUMO Level)S 7}
A A3 ETAE(3 Host)E A3 HOMO #*(3 Host HOMO Level) @ A3 LUMO ##(3 Host LUMO Level)& 7%
o ole} o], Al WA A3 Z2EE F3 AFY ol AUt s FHEoEM A2 ¥ 5T
(316h) 0.2 H-E o] HFo] WHF=(318)0.7 A& A o]FstA Hrt.

Al TX2EE A2 AF $£435316b)9] B4 5d 242 FAH A2 AF $4535(316b)2] LM =E A=
HOMO #l®o] Hd&itt. =, Al &2E2 Al HOMO @83t A2 A3 £43(316b)] HOMO @lHo] A&, A
1 Z2EQ Al LOMO A8z A2 F¥F $45(316b)<e LIMO el Fdsic).  old uwgh, A2 ¥ 4%
(316b) o H-E] AHFo] wFZ(318)ez & Fold 4= b, 3, Al TAELE A1 LN o] 2.0eV~2.4eV
ol™, Triplet level(T1)> 2.6eV~3.2¢VE 2= A3 FF 540 58 E4& ol&dtt. A2 s~2E+= AR
o] 5% (electron mobility)7} -3 A d 2 ﬁgwtq, A2 LUMO dlo] A1 2 A3 TAES] LIMO derc v
A BAAEO], A2 AR FETOoZRE AL Z dojd £ . A3 Z2EE A o5 X(Hole mobility)

T ALE PAHEY. Ee, FF(318)9] Y EHEE BHT] FA e FIHE VESRE 19T%

=

7} 5

2 =349y

E 72 B wyge A2 HAl oo mE {7 #F AXE o]8s %Al FA9 R,G,B sie Uid 57 I ERE]

H, & 82 & 79 ZAE f7] ¥F AAE o] &S %Al A Ui dHEe|t)

2oty wE {7 &Y 52A X s EI2FGHE A ABE JAS o FA] Yol How v

71 Aol XY MB JAES FRojy AAREE B35 93 WEr|ee ¥t HH fAse

5 WEH A2 (Passive Matrix) B+ 5% WEZH 2 (Active Matrix) 2 FAHET. ABH 50 55 EY

2502 PAE AS, olv 29A EWAXEH, 5 EWALYH, AAYH 2 {7 @dF AAE EFs= T

22 FAEHAY, EWAEYH 2 ASAEZE 9 FUHE 22 A9 5 AT o™, f7] BF A Al

D A2 AA o mE §7] wF AXE o8& F o, A2 AA o mE {7] $F AAE o] &3 {7

g A AAE dE B0 Y|z o).

T 7 ¥ 58S FxspH, B U HA od mE {7 G 2A2AE o]&3 HA FA 9 R,G,B sta 7

= A FER A oo A& 7] F AE gt FAAHCE ) R gide AolE 2kI(GL) 3

dlolE Zl(L) # HY #A(PL)H H&EH R A P55, R A 55 XS“—?% Al F7] HF 229, 6 3

el Aol E E}o](GL)ﬂ' golg #l(DL) X A (P Y H&Ew ¢ A FEH-e, ¢ A FEH H&5E
Al

olE #l(GL)= dlolE] kel(DL) % A =Fl(PL)¥ H&EE B A 5

A ey @%El xﬂS 71 &g AxE xget, olyd ¥A| FXA= R a9 Al f7] EF A%

o] WtFZo g RE EFAEE FMR) FH 6 349 A2 F7) TF 2R F7) BF A dFFowR
) 1 EAF

AL = S5A(G) F3 B 49 A3 §7] @ 2] f7] S oAl UPSOoRRE H+e= AAB) Fol
o] MAS S FEgt. B odmo] AA] o wE f7] @F Axe AW dsio,

R A FEFd= AE EM(GLM golg (L) A& Al 29X vyt ERA 2 (TS 9F, Al =9 A
bl ERXAE(TS]) 2 A9 SFAPLT Al /7] 23 2219 A1 A=5(112)7 "AE5E Al 75 97 EdX
2 (D) ¢}, A4 EM(PL)JJr Al 2=90x v EAXAE (TS O] =89l A=(138) Alolo] H&E AEg XA
AIMAIE (CE 4] 8},

G A TEFE AE l(GL) dHlolE A (ML) HEE A2 29 vkt EAXAE(TS2)9F, A2 290
ety E%HXVH(TSZ) DoAY HAPLF A2 F71 EF A Al AS(112)F HEE A2 T 9 EdX
ZE(TD2) ¢}, A #d(PL)¥ A2 2=¢x] ¥t EMX2E(TS2)9] =9 A=(158) Alolo] HE® ~ETXA
AHAH(C2)E ?HIEPE}

B A e AlolE #A(GL)¥ dloly A (ML) HEE A3 2¢x vy EdA 2 (TS3)9), A3 299X
bl ERA~E(TS3) 2 A SAPL) T A3 /7] 2 Axke] Al A=(158)7 HEE A3 5 2 EdX
ZE(TD3)}, A &AL A3 29A] vt EWX2E(TS3)2] =9 A=(178) Akolo] AH&w ~EZ XA

ANAE(C3)E T-HI G
AL WA A3 FF5 wE EAA2E(TDL WA TD3)= = 8 EAIE kel o] A< 7]¥(101) $lol A= A
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[0067]

[0068]

[0069]

[0070]

[0071]

SIHS31 10-2014-0030462

OB M=(132, 152,172)3, Al°lE H=(132, 152,172)S Y+ AlCJE dd9
W= A 5(136,156,176) 3, RE=A|F(136,156,176)S Qi 3 ddey, F3 2d9s #4535 A1 2 A2
¥ 3(130,119,150,139,170,159) S Faf WF=A%(136,156,176) 2] A2 493 (136S,156S,176S) 2 =el <
(136D,156D,176D) & Z}zF A& 22 AS(134,154,174) 2 =9 HA3(138,158,178) S FH|gth, wEx=
(136,156,176))2 LIPS ¥eto 2 A% Ao]lE A=(132, 152,172)3 S ® A < (136C, 156C, 176C) 3},
A A (136C,156C,176C)& Alolol Fa AlolE A(132, 152,172)3 H|FHHM EBLEo] FUd 422 99
(136S,1565,1765) 2 =9l <49 (136D,156D,176D) 0.2 FAIEtr, B @mo wl= &S LIPS veto g A
He As dE SJAT, ol A =

AL f7] W 2AE AL TE u EAAEE g nse g 948 AL 93110), Al AF(110)E

AV Sagel 94T 92 BAUNA, FEEE B wdd AL ATO0) A9 YYD 3F £

F112), AL AF #5311, A2 AF £53116), A4 BFF22R), A4 FEFAW), A2 AF(12
=]

g)o FAHr. A g3 (122R)2 Hom Al A if:Eg]' shtel <1 A4 =AES 7HIY

A2 fr7] BF 27 A2 T 9 EAAAEHE de 1w 9o 49 Al A5(112), A1 AS5(112)%

=EAIE fﬂriiﬂ A W3 AAW(142)3, 42T B3 =FH Al AF(112) Yo W FT F¢
T, Az g¥ s53116), =4 WFT(12260), A #=F3(118), A2 A5

A g (1226) 2 Holle Al JHe] EAEC shtel Q1 w4 EAES T

A3 7] A A3 e vy ERJALEHE Y oY 9 dAdE Al A=(112), Al A=5(112)S

=EA7E Stado]l d4d WA ddH(142)3, HaES T =FE Al A=(112) fol A AE 74
F(112), Al A¥ F5350114), A2 4¥ F53016), AN TFF122B), A FEF118), A2 A5
y)

(28)o2 F4HTh. P4 HB3(1228)S Aoj% Al e 52k shbe] 1 P4 EAEES AR,

ﬂl

= e
EREEERECHER S

ool Ao K whgS dajFom A3l Zlo Eylsly, o dho] &3l V)& EokollA T AAe 7
A Aol o) B owg o] vjeH ARl Hojux] gk Yol thekd Mol sied Aot upEpd B o
wol A MAE AA JEL B S dges o] ofyrk, R whgo] WY olgle EFHE Y
olg] sjaxojor sl, 19} wEI W o e RE VR B dyo] yed ¥ o A s)of
g Aoltk

ool Hy

100 : 7] 210 : Al =¥

212 ¢ Al Az} 5= 214, 314 : BF FIF

216a,316a: Al A& F55 216b,316b : A2 AF FET

218 : Al FF 220 1 A2 2

222 © A A= 222a @ NEFQ] A3l WA=

222b : PEFY] Ast WA 224a : A3 AF 75T

224b : A4 BE FEZF 226 @ A2 TF=

298 1 A2 AR = 230,330 : A2 A=

240,310 : A1l A= 318 @ HFZT

328 : AR E5T
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