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L — P AL BUR AR, JAA S BN IR R Z, Bk &L E A& LAY -

(A) LUMO < -2. 5eV [ HL-FAEHILA Y 1

B) BRAL=EAT, SHE B EL S ZEMEE< 0. 15eV IR ICHNAL G (TADF
WEW)

2. AR ER 1 ek A VLB, HARHEAE T8 5 Bk AL 5
REVH I ZEH I FTIA TADF A &R 20 40 % R G E .

3. MRAR BRI E R 1 B 2 Frik (A WL BUROGEA M, FURAEAE T Bk TADF (b 5411 S |
57,2 [AHEBE < 0. 10eV, L1k << 0. 08eV 3 HAFMLILE< 0. 05eV,

4 FRPEACRNER 1 2 3 Hh i — T B 2 Ik B9 A AL BURO G, HRREAE T Brid
TADF 4k &40 2 HA fbAd DL B SZARBUAR L & () 5 IR A0

5. HRABEBURIER 1 & 4 F— a2 T ATk A LR EURO R, AR IEE T LT &
FT-Fri& TADF 46-&4)1%) LUMO B LUMO (TADF) A1 Ffrids Ft %% 2 /51 (1) HOMO B[ HOMO ( & J5i ) -

LUMO (TADF) —HOMO ( 253 ) >S, (TADF) - 0. 4eV,

Horp S, (TADF) JEFTIAR TADF (LA WMIHISE — R R A S,

6. MRIEBCRIESR 1 & 5 iy TiE 2 WA A AL ECRO R, HARHEE T ik i
FAERAL S LUMO < -2. 60eV, {1k << 2. 65eV.

TORRABEBCRIER 1 2 6 J ) — BB 2 T prdk (A WL EURO R, HAFAEAE T Prik it
FAERL SV BAR = E SRR LT TADF (LA MM =E SRR Z 0. leV,

8. MRIEACHIE SR 1 & 7 i— T B 2 Wik A AL R EUR O, HRFIEAE T Ak i
TR E YR AW IR =, BEE, BRI, SR 4B, KR & Be Zn FAL 445
W, 55 R, 5 RSB, R R A G M BRI R BN R T, o b — AN AR 3
ARIEERAR, 0 2 0k

9. FRABRBURIESR 1 2 8 Fh i — T B 2 T BTk A AL BUR DGR E, FURE/E T Bk
FAERL IR A T (D F () &,

R
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NIX\N N)\\‘N
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R
R() £

He DU EH TS -

R AEAF I IR AH R B A [F#0% 3 H, D, F, CL, Br, I, CN, NO,, N(Ar),, N(R"),, C( = 0)
Ar, C(=O)R', P( = 0) (Ar),, B 1 & 40 4> C JFFH) B8 fedt e S L B Qe AL L [,
B HA 3 & 40 4 C P SZREBORIR bk e E S BR A e S ], B 2 52 40 4~ C
VR 05 i B B [, BT i 3 [ o (R AN P — AN B AN ] R, e — a4
AEAHAR Y CHIEH AT R 'C = CR'.C = C.Si (R"),.C = 0.C = S.C = NR'.P( = 0) (R"). SO,
S0,ANR', 0. S T CONR'E &, Jf H I — A Z A H JEF A4 DL F.Cl1.Br. I.CN B NO X%,
BAT 5 % 80 Nk 5 2 60 75 I R 1 75 R EUR IR R, BRI RAEBEFE &0 T 7]
PN AR REUR, B 5 2 60 AN J5 IR 110 5 S S Bk 75 S A L ], I 2 4]
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AR — B AN REUR, SR A 5 3 60 N5 RN R 155 be L o2k 75 fe A L [, prid
BT — B A R, H R AN BOE 2 A AR B R T T il SR R Bl
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BEA 3 F 40 4 C FEFRSZREBCRR ek e S AL BURAESE R ], B 2 3 40 4~ C
VR I S B S I [, i 3 [ v RN P g — AN B AN ] RO, e — A e A
AEAHAR ) CHIEF A 4% R °C = CR*.C = C.Si (R),.C = 0.C = S.C = NR’.P( = 0) (R") . SO.
SO, NR*, 0. S Bk CONRXEE , FF HLH A — A A HEF A4 DLFLCL.Br, I.CN 3 NO 0%,
HA 5 2 60 N A RN E TR A RS TT R, A RGN T — s 2 A
RYEUR, B 5 & 60 AN 75 R T35 S B 4 55 EHE R F, prid L ol i — AN s 4
B REUC, BB 5 F 60 A5 RN R 10 75 b Bk 75 e A ik [, H R AN B 2 A
ARHIEUARIE RIATAT e 2 1 SR R B 22 3R () i I 5 TR B 2% 55 1R IR &, IR R Rl 4 — A Bk
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10. FRABEBCRESR 1 229 R — TS 2 T FTAR A AL BUROGEAE, JURE/E T Brid
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15. MRIEBORIE R 14 Frd i WL R BOR 6 g0, FLRFELE T ik Ar *fE ARk LA AH
[FIBAS (R Hb e [ 5, 2— FRORAE  3— RO BN 4- 2R, 3- 48 R OR Y 4- 40 - FORAE,
2— [A) —FAORFRER 4 (W) HR RS, 2— 0f RO, QFRUT B IR U T SRR IR BN AT
IR, AR TR AR | [R) G 2K 2 BN R OR 2, JK R, |- DR 2 R 2— R R B 3 R FR
2- BRORZE  3- BROR LB 4- BAORSE, 2- A0 = JOR 8 3— A0 = IR B B 4- 4F = R, 2- [i]
SRR 3 [H) SRR L EY 4- ) SR L, 2— 0 SRR L 3- i SIOR LR 4- X SR
H, 2 - W EBAIRSE, 20 - (A SRS (47 - (A S ORIEEE 5 - (A S HORSE, 37 - AR =B IR K
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IR | 3~ SIS L A— SRRk SR L 5 SRR IR AL L 6 SR I T S b I B 8- Sk 3,
1= (4- FRAEZRAL ) B 2- (4 FJEZESE ), 1- (4- JREZE0E ) B 2- (4- RARZRAL ), 1- (4 2%
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HEWERE ), 2- (3, 37 — HRIENEJE ) 4 (3, 37— IRRMEIE L ) \5- (3, 37 — IBRALIE S, ) Bl 6-(3, 37 - Ik
WEWERE ), 2-(4, 4 — BRILWESE ) B 3-(4, 4 — BRILEHE ) , M BeIL A op () — A B2 S 4L
s HAT A B AR R U,

16. — A Hl Tl A ML BURO G 8 %, FRrAbAE Tl T+ S Jrikne in 2= 40— A4
Jz2, A/ BURFAEAE T OVPD (A HLUHTTRR ) THABUME B T eI = 2 — ANz, A
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BEARBEERR MBI B RBA R H

[0001] A B KAWL BURO AT, K& B /N a i E s - = A H R I Ak
M-S L FMEEREY .

[0002]  T4E US 4539507, US 5151629, EP 0676461 F1 WO 98/27136 Hfifid ¥ Hg
B AR FIPETHREM RO A ML ECRE 8 F (OLED) MI&5H . BhALfE I IR 6 R 45 )
SRR A R VO A VL RN 5 (M A. Baldo %, Appl. Phys. Lett. ( MH
PEEMR ) 1999, 75, 4-6) o th T =¥ 1225 A, FIHA LS B AL &P E Nt RO AR AT SE3l
FEIA VU A5 I e SR Th 2 R0 38

[0003]  SRTH, RE R A ALEBHA L S YSEI T RIFIEE R, (HiX it B A 1 2 6
s A HOM B E M A A B Br e R . PRI T2 500, Ay BB B gk o0 (T X B Ah 4
J& o IRAb, FEFHEIHIAX PSR AL & SR 248 G AE — S5 00 B thal A HAL S PRI FEs
58 M, PRI 2EA ALAL S P0 B9 AE F H T3 AN J DR K 2 R, R B0 E AT ™ AR A S R B 4%
ZERIA . AL, HA A A 75 A B RS UG el R VR W (0 B AR B RO AR R AN AE A
FAHE N 0T LI, R e A B TR B . Ak, a0 — e R B 7 1, AR S
B NI4T OLED, WL Tr B Pt ARG OLED 175 v s 7l 75 2 ik

[0004]  — i A] e FF K a2 A8 H R IR FAGBONE 4B 3R % 't (TADF) 1 & Ak (4 f1 H. Uoyama
2 Nature ( H2R ) 2012, 35 492 % ,234) . KR TFAVME, HPHRE=ZES T 558
WK HREAS S, [ [1) §E & R BE w1t/ PAECT X Fh 5 & [R) BE BE /N ERAE IAVBE X SN . T
=TGR, 7E OLED W 0K IRy, UK A B BAE = F S 75 % AR HAE 5
HAPR 2% IR . T AANL A TS AR ZER RS, Bk 75 % MR SARHT
R, X R TR A 25 % (SR e & mT He Ak ot 8T, I SRR = H A S IR 5
ERZ IR A KT AL E KT H KT fR KRGS, WS FE R R EST
T AR N =B AR R I BT AU S0 88 o BT I P B 3 202 1) R AR o L I R S
RAS, RIIIXMIRAS T H T A DRI, 78438 FHAlA AU RHE R R AN, 5 Ri18 100 % [
HL BRSO IR 0 B P RE IR o DR, I B ik 7R T 19% H4hE i, HAR S
't OLED AH R & 2% . IR G mI o FH I Fh S 20 g i LA RL RS2 BLAE R 1 28 3T HLIF)
INf 3k G AT A A &8 BB« IR, 3 AT AT A X b St S i A% ) R B OLED .

[0005]  ILAH AR IR T 5P MRS TR GBS IE IR %t (R TN TADF fb A
V) R OCAR R & A, B ol &6 ) an o2& PR AT A2 4 (H. Uoyama 5% , Nature ( H
SR ) 2012, 492, 234 ;Endo %% | Appl. Phys. Lett. ( N FA] %) H B 4 ) 2011, 98, 083302 ;
Nakagawa Z%& , Chem. Commun. ( {1t 2% i# i ) 2012, 48, 9580 ;Lee %5 |, Appl. Phys. Lett. ( B
FHY B RR ) 2012, 101, 093306/1) A0 B — 25 FFBEWy iT 44 (H. Uoyama %5 , Nature (
PR 2012, 492, 234) 8L B 4E T A2 ¥ (Mehes %5, Angew. Chem. Int. BEd. ( £ & N A {4
2%)2012, 51, 11311 ;Lee %5, Appl. Phys. Lett. ( N P FRERH ) 2012, 101, 093306/1) » iX
SO T F A BLL R A BB T BN R 2 UL R R D AR 5 & S A KL

[0006]  —fBCR i, FEMH IS TADF ML R s ROGHA HL B BUR O CAAE b, Re il R AE 80 L
Ji Al / BUREE (roll-of f) 4T N7, V375 2t — Dot . DRItk AR BT T I EOR
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H R A2 AL R Y OLED, Hok 62 LT TADF Ff H H AR R & 7E il R i — R a2 fh oy
T A S R

[0007] A AN UFII A, CRI, /£ ROGE H HAA L TADF 73 i 1% 5 2 ST B A
HLRECAO LA SE B A B 3 S BUr R A HL R BUOCEF I ouH . DR, AR R B X
P A AL EURO AT

[0008] AR BHI Ko — PP AR BHAR N &G 2 BIA AL EUR OGS4, Brid ROt 2 a5
L&) -

[0009]  (A)LUMO < -2. 5eV [ &ML &4 0

[0010] (B) AK=EA T SHEBIKPES S, ZAMEFE< 0. 15eV KR ICANMNAE -
[0011] A& “H-FEH” %457 /£ T Ul R S A

[0012]  TFOCHETFAMAARRIC=EES T, 58 A RES S Z A< 0. 15eV {1k
HANAEY . X2 W7 TADF (FUBE IR %0 ) FbaY. LU U B, X4
VIR 4R 'S N “ TADF AL 547

[0013]  7EARKHE X ERANME AT ERSTHACEY. Feale, Frid aiues
Y HIEZE CoH DV BLSi<N.P.0.S.F.Cl.Br Fl I #JH&.

[0014]  FEA KBRS R R GG PN 2 Fe A2 e A AL BURO A R AR AE IR
Birr eGSR I BE S AE IR N ROGHIML & . Akt Stk A 270 40 % VFenl ik
£ /b 50% AR Rl 20 60 % IF HIUHALE 2D 10 % R CEFRE . b EE e
SR FAMEERA Y E ROt E 7R, g T AV EROLS 4 RRAE Y. fESE
T 5138 43 o DA — ROARE TEAHRE A tH T AR B 5 B B934T KOG =7 2 005E 77 .
[0015]  ULAMRIEHI S, TADF AL-A W0 HA R ZE DN 8] o Fradk S gsn) [ LI < 50 u s £
SEaAg 43 o A — RO E VREE AR 1 T AR BB B B0 58 39t [ ) 75 =X

[oo16]  JEILE FIL2= T HIE B ARBUR LR (S) MR =EZX (1) HNREE. {ELiE
AR 4 HH RS O PEA R IR T AE AR B ) R S EAT IR 5E 1 7 X

[0017]  f BFTIA, S5 T Z A HAIBE AT KR 0. 15eV DMTAR ik b A& fE A R B =
X B/ TADE A E¥. S5 T 2 MR BERE< 0. 10eV, Fr ik < 0. 08eV, AR e R L
<< 0.05eV,

[0018] BT TADF Ab& Wik /& B A fbAdk DA J SR BRI R 3 1) 55 TRAL &4, Hop Bk
AT LUMO A1 HOMO X AE 23 [H) 155 B B o (AR AR EUAREE BT 1 = A R ) 2 AR 40
B RN S ORI o A A B R ol A 05 S U A AN 2 7 L S L R [ A e
S SR IERT AW, FTiA S ] ML 2 N B85 2 5 AL 5. IX S At m] g —
R EAR . AIE I 52 A SRRl 2 B AL A, DA sl -2 5 AR L A, Hotml ik — 20
B HUAR

[0019] A T BHIE R GE T AMEGERE A (exciplex) , A ML & H T LUMO (TADF) Bp
TADF 445471 LUMO A1 HOMO ( /57 ) B W 4% i 22 5 1) HOMO -

[0020]  LUMO (TADF) -HOMO ( F£J5% ) >S, (TADF) - 0. 4eV ;

[0021]  Rpol i

[0022]  LUMO (TADF) -HOMO ( %57 ) >S, (TADF) - 0. 3eV ;

[0023]  AIHEFFral ikt .
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[0024]  LUMO (TADF) -HOMO ( #£ 5 ) >S, (TADF) - 0. 2¢V,
[0025]  BLALHT S, (TADF) #& TADF AL AW 5K — R B E A S, o

[0026]  J27R TADF FA38 1 7 HO S22 T R s 4544
[0027]
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N

[0028]  n7EMR AR B A HL BRI A 1 R 6 B P AF A IAE AR R IR L BT
FEEIAL AW A2 LUMO << 2. 50eV AL AW Bk LUMO fEE < 2. 60eV, Fr Lt < -2. 65eV,

13



CN 105074950 A i BB 5/52 7

AL < —2. 70eV. HHARE) LUMO & AR L8 703Ul o I 40 SCHE SE 91 356 7
Hh— B A 1 B A S SR E A A P LUMO {H .

[0029]  FEAS & B B — AR S 7 =0b IR S B A S AR AR, o
BT B B2 B TR AW RO, 3T H TADF A& W2 KOGtk &4, BT R MR G2 K
A

[0030]  FEA K B () — LI St 7 S, Bk O 2 A0 B A5 LA Y AT TADF A6 &
YIRE Rl o

[0031] A T f# TADF b & & ROLEMIB AWM PRI R AT, B FE UMM
RIECESEEMIEL TADF LAV ZESREERERZE 0. eV, FEftidt, T, (&
i) = T,(TADF) .

[0032]  DATRAFAIOLIEHGE A T, (J:57 ) -T, (TADF) = 0. 1eV ;

[0033]  HEH4FHICILERD T, (FJ5 ) -T, (TADF) = 0. 2eV,

[0034]  phAbHY T, (FF ) REEFEHFILASNRIKZESEE, I T, (TADF) F
TADF AL S B AR = H A RE & o AL 0 TSR3 43 v bA— R R I &1k 5
THERIME R T, () M=EEGE.

[0035] " OCHEAR UL IE A AR IE AR B A AL BUROGE A B B A% S E I
e EMSEN .

[0036] A& FAEFUEWIE B ISR =8, W, NBLIZ, &R% S, F5 )
& Be. Zn MUAL -5W0, 75 TG, 75 e S A, 07 B 2 B0 00—, BRI R B0 e — 0, HLAs
F /DA B AL T BB, FIVETE IR . A& B0 21 &, IR LR BHE] LUMO << 2. 50eV,
IR RS A VR 2 AT A B A X A LUMO, DRI X 4 J57 28 )38 i AT A A G, B ok
93X L) J57 28 5 ) SRR AL A AT RE LA >—2. 50eV [ LUMO. SR 1, AR 45 A Ak B A A
LUMO << —2. 50eV L8 it % ARl . ARG I AR N GURE R A8 7E AT H B3 1 55 3
18 G0 MR B 3K B4 57258 ) A R 383 2 31X P LUMO 26001k &4, o r 2 MR O
HI

[0037]  FEA KB — MLk Skt T K, AL IR LA EY, BIA S &8
&Y.

[0038] TR HFAEFU G R ZIEBEREL S, WX P k& | T (1) f
(2) K&,

[0039]

/ji\ R
N™ N e

w N

R
A1) #Hi(2)
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R, KA, 1 RFE R 2- L AR 3- 2R3 FP A, 2 BCORIE . 3- ORI R 4- IR,
2— A0 =IROR IR 3— 4B = BAORBE BN 4 AR = AOR AL, 2— [A) =ICORE | 3 W) = HROR R B 4- W] =
ORI, 2— A =R I 3— 0 ZIROR IR 4- X =IORE, 27 - A =R, 27 - W) ORI
4 — [ ZRRORFL B 5 - [A) B IE, 3" - AR SR OR R B 47 - AR = BEOR L, X DU BRI L 1],
XF = DYBROR L AR, & — PUBCoR AR, (7], [A) — DUBROR L, AR, () — DY OR L B4R, 48 - 1Y
BRoR AL, TR ORI, PN RO 2L, 1- 2 k. 2- 2 6 . 3— 2 AR Bl 4- 27 2, 2— 48 -9, 9° — Bk 4 Ak
3-8 -9, 9" - Bk 4- 8 -9, 9" - A3k, 1-(9, 10- —&) FEFH.2-(9, 10- —& ) FEH.
3-(9, 10- =&) FEREEA-(9, 10— 50 FEHE, 1-ZRARE 2 250, 2 Wb e | 3— M pf it L 4 e
IR IS\ H— TR IBR I | 6 WEIBRIEL | 7— MR L BY 8— IR IR IEL , 1— S BRI | 3 SR BRI | 4~ S bk I
5— SR 6 SRk AL T SRRk R 8- Fpra kL, 1-(4- ARSI ) B 2-(4- LR
F),1-(4-ZFHEEI) B 2-(4-FR 2R ), 1-(4- L) B o- (4- ALY, 1-(4- 28
FEORIE ) 2-(4- FRHOREL ) B 3-(4- ZRAEOR AL ), 2- Mbmg B 3— mb g AR Bk 4- mbug &, 2- g
W S\ 4— W IE FE B 5— MR JE, 2 LR ILER 3- MEMRJL, 3— AW LB 4- a2, 2- (1, 3,5- =
W ) J -, 2—- (ORFEMERERL ) (3- (RFEMEIEHL ) B 4- (ORFEMERESL ), 3-(2, 27— IRIEE 5L ) |
4-(2, 2" - RMEBERL ) 56— (2, 27 — BRI e 2 ) B 6-(2, 27 — BRI E 2 ) , 2— (3, 37 — IRALAE 2 ) |
4-(3, 3" — BRMERE R ) \5-(3, 37 — BKMEmE JE ) B 6-(3, 3" — BRMLBE RS ), 2- (4, 47 — BRML g 5L )
o 3-(4, 4" - BEMLE L ) , A Lo FEFH R ) — D a2 AN A A .

[0147] LM Ar'mI i — B AN F R B, IXEEBEFA R ALid 76 4k A AH [R5 AN [H]
ik H H, D, F, C(= 0)Ar, P( = 0) (Ar),, S(= 0)Ar, S( = 0),Ar, Bf5 1 £ 44 CJEFIH
HEE A E A 3 2 5 A C R F IS REBVIR K e AL 38 [, Firid 52 A v i 44> m]
— A EAFEF REU, o — e 1 EFA P ARE, SR 6 £ 24 NS IRFEF
(K75 R &, FIER IR R4 — D ERZ AN RUBUR, BOX Bk R4S AN BT 24
FHAR R AU R A& AR LT B R PR B 2 IR [ IR IR B TR FE & o R P A AL BUR G 1
Je MW, ML A B @il 10 A4S C B 10 BUBE  STRE SR 1) Jc 2 2 At AR i /B S AR
HERe FEF] R FEMPLEAE BRI AH R BCAS Ak 3 Hy C(= 0)Ar BLE A 6 2 24 P75
GRS R R, TR IR R AT — B2 AR R, (B R B

[0148]  FEAKR I 5 — MRk SLiE Ty 20, 2R Ar AERRR H BN AH R BAS R 2 B A 6
F 24 NHFIERRF M5 IR R, A R — AN E A REUS . Ar 555 i% M /e
R B A [F B Rl e B 6 & 12 DI RIREF IS RF &R

[0149]  HpplfikfE 3,5,3",5 BB EA 5 2 30 1 J5 R 5+ 1) 75 R AR
75 R 22 AR )2 R R A1) BT ik 75 R BOR 05 IR B0 28 )R] il Bk e U — Az A
FEH R HUR. BRAMRIER: 2 D — AN 2 B B R B -

[o150] PRIk, Lk i o5 R ER AN A B2 T8 (72) & (75) Bk &1),
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[0151]

3 (74) A(5)

[0152]  H b X\ Ar'\ R\RVRI RZHA 5 FSCATARAH R & S, I H kb -

[0153] T fEAEIR IR AH [F SO [ 2 C 5% P (Ar?)

[0154]  n 7ERFR IR AH RISCA R HLE 0 B 1.

[0155]  FiA=R (72) A1 (75) i) ArLiR REREA 5 % 30 N RIF i+ 1 5 R Bk 75
IR R, PRI R A 4 — N AL RBUC . Rtk bociR Sk ] Ar s

[o156] A& (70) A1 (T1) HIMLEMRISEB & N R P L A,

[0157]
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[0158]
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[0159]
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[0160]
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[0161]
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[o163]  A] LA AR MR 4E A & BH (A AL FLBUAR OGB48 19 A% 3 B M R B E 1 4
JE 45 5 W) A& Bes Zn BX AL 45 59, R E XA W) LUIMO < 2. 5eV B A, 41 1, 7E WO
2009/062578 HH/AFFI Zn B ESW) A dE K

[o164] EiEIEBEE SWN LG N RP IR EY.

[0165]
e »_ 7 &N., Am;o N [ / \ m
& |[87oy (e,

N

[0166]
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[0167] ] DLAAEMR4E A B (1A L BUR JE 2800 B o % 3 2 A R & 0 Y 2 2R
PR IR I M A2 IFE WO 2010/054730 HHAFFMLEW . XA i Et 2% 177 R
AR H

[o168] ] DLAAEMRHE A A BH (1A BL L BUR G800 o B % 5 2 A R & 3 Y 2 2R
B2 2R 13— 0 e i) e 22 /D — S A S B B B S R 2R B0 I i AR, X
LA S WIE LUMO < -2. 5eV BIA] . 7E AR AR HIE EP 11010103, 7 B A T IX PR
WEY. XA FFEESE T IR K F .

[0169] " SCHEVRANHB IR G HLHEUR LA

[0170] P A WL BURCE RS B FIAR ARG 2 . B T IX L 22 4h, Hak & 7
HMEZ, BIHANAERER G 0T — AN AN 2 RN E 2 UL 2 2 P2 S PR 2
HAENE TR Z PRS2/ B 2 AR 2 o SR, B 248 HH, X 2 2 rp g R A
AL IEATFAE

[0171]  7EARHE A B A AL B OE AR e 2 b, Rl AR 7R 28 O NN 2 Uk B 2
W DA AE RN B AR g2, n D A S R I A B AR T B ML AR
AR Z IR T p BRI TR R 2R v 4 n B4 AR p BIRIEREIA N
feHh e gl rOf A B SR ELWINM 2. OLED t 85 &L 4 12 048 & it
WA ILT Chem. Rev. (fLZ9Fi8 ) 2007, 107, 1233 H, p B4R AR1% B A% S 10 = 7 AR H
JZ I S AR A R, B R 08 1 AR R B, R A b s R A R T R A AL
W JE . GIERB AR RN FR A2 A1) 9F B et i AR 0 S Ak 3 A
MUZRI R SENITAENAY . ROEEARN QUG Re0 ET H— B AR EH E X
ARG T BN A G RGP Bl A G B 44275 WO 2011/073149, EP 1968131,
EP 2276085, EP 2213662, EP 1722602, EP 2045848, DE 102007031220, US 8044390, US
8057712, WO 2009/003455, WO 2010/094378. WO 2011/120709 F1 US 2010/0096600 H1 /A FF
L&

[0172]  [Rlh, AR GTUIHE AR N TG O AE AT A 1 55 S IS 00 T & ST A TR

50



CN 105074950 A i BB 42/52 7

BOROCEA TR T A MRS IR AR R I ROL)E

[0173] FrRRMER S AARRHEINERE. SR GEHEEZEW, TidZ Z4WA
AR EOII SR R RSB RouER (#H4 Ca, Ba, Mg, Al In, Mg, Yb,
Sm %) . MWAMEE WA BB &R SR E L, GIsENRNEG4E. E2EEHE
LT BRETIA 4@ 2 A, AT AT A B AR ) % H D e & R Ag, AEIX PG LT, 18
Wl 4B 4L A, BN Ca/Ag BE Ba/Ag. AT DAILIE7E 4 8 B AN A B2 54K 2 7] 5] N
HA A E ARG R Z &4 T XA B 006 02 48 i s+ 48 &
A, ABAR AT DI AR B A AL B R 5k (49101 LiF. L1,0. BaF,\MgO. NaF. CsF. Cs,C0,% )

AR EEEIL%E A 0. 5nm 2 5nm.

[0174]  Frid BHAR PG I B & A &k B D A R Frid BE AR i B A AN T B KT
4.5eV FIR T, — T, & T XA BB 2RA s A G BRI 4R, 60 Ag. Pt 5L
Aue H—J7TH, WAl URIE S E / & B Atk (11 A1/Ni/NiOAT/Pt0y) « BhALRIH
W B 2D — AN AR T B B - E B, ORI T 6 R At i o 3% 1 45 F 4 FH 3%
AR . AR RIBAAR A B2 3 MR & & m S . Rl fiig =i (110) B LA
B (120) » UbAMRIE S HIEB AL, B2 SRS R EA .

[0175] PR S wAl Rt (B e TRA ) Z5a1k . % B DL o B & o o s i &
NIX R B AT A A KR/ B SAFAE T 2RI 405

[0176]  JbAMILE QN AN R ECRO AR, B T, (S T HET SN — 1 8%
AR, e BT o, 78/8TF 10 "2 B RN T 10 “ZEREIIEIE 71 N ST

B4k o SR, BT i A7 0 ] B8 L 28 SEAK, /T 10 "= .

[0177]  FEIREARIE DT AN RBUR GRS, HRHIEAE T 185d OVPD CAHLSAHYTRR ) J7ik
AT HAFHERIE N — AN EAE, 7 10 "= E % | BRI T npTidi e ix
BUITIERRE 22 OVIP CHMLZS IR ) J73%, Horh B Aok} Ji add ws W B 42 it in o HL S
A2 G (BT M. S. Arnold %5, Appl. Phys. Lett. (B2 FH#HHAR ) 2008, 92, 053301) .
[0178]  JhAMILEE QN A HL R EUR G B, FLRREAE T AW P ) oo 1o e, B A B
TATAR A B8 14 B 7 3460 G 22 R Bl 2 PR R BRI S S RCED AR LITT (651 R kA, g
B ) W 58 ERI BB ELRI, Sk 7= A —ANERE AN AL AR T B B2 W ZE 1, a0
WA E BRI E L B . X R E & TR EY B K F AR A
Yo

[0179] X7y — MR ARGURE AR N 5 B B r] AT I AT A& Y 55 sh 1
IR LA T8 SR A R B AL S A AL EBUR SR

[0180]  [AlUtk, A B I Ko — Pl il i MR AR A R BH B9 A WL BUR G AF B 7772, HARRAEAE
Tl FHE TR I A2, 1/ BUHFEAE T8 OVPD (A VAP ) T kS B
TEAFEIEME D —AZ, F/ BUFAEAE T ISR 8 Fe R 36 B T B0 s 75 V5t m 22
] a2

[o181]  ARIEA K HEIAHLHEE RO TIA BRI RE Z AETF U4 N
AL s P — B A

[o182] 1. RFEAK B RIA VLB A A LE T [FIFE 7 TADF AR AR LA BOR 1) 2814
HA RIS 2%,
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[0183] 2. MIEAK WM AN BB LR LAFIEFKMEIE.

[o184] 3. MRFEAK BHRIA VLB EA M AH LE T [FIFE 27 TADF AR 4R LA BOR 1) 2814
AT ) 554

[o185] 4. MRHEAK AR AN ECAOCEAE BA Sk MR FEAT v, BIAE R KOG E R
(MR IR %

[o186] 5. A& EKBUALE A WIE N A CAA DRI R LA B R A BB 28 1FAH
bl AR A B I L BUR SR AE T R RS T B ek i

[0187]  IXLE FIRGL i APEA H B R

[0188] ek DA S it 9] B8 TE 40 AR RE AR R B, (BN A5 SR R R 1| AR i B o AR A AN
UK BRNE AE 3 T3 By A FF 5998 [l A S it AR i B 9 ELAEAS A H A0 32 1 55 30 4% O T il e
HERIEA R R ANL B LS

SSHEf -

[0189]  HOMO. LUMO. ¥ 55 25l = & A BE LK 1) =2

[0190]  £8 H & FAk2A TS0 2 Frad A4 RH G HOMO AT LUMO B8 2 DL S B iR = FE 45 T, B (R I
REFHA SHIREE. Nk, TH“Gaussian0W M0 (R AT ) o AT IHEERAEEN
AVAET (HE 4 RIGHTERR ), B EA /SRR / BUA B e /AML/ H i
0/ ARERER” VLT U St 205, TR LSRR ITRETH. /£l
AT EA “6-31G(d) 7 FEH K “TD-SFC/DFT/ BN B BE /B3PWIL” J5ik (A 0, H g 8
Ao MTEERWAEY (HER AT EGIER"TTERR ), BHHELE /Hartree—Fock/
BINEBE /LanL2MB/ Hifer 0/ H FE A" TERAA LA G . LT ERrR A YL R
HATRE &5, X AAE T X T 48 i 3 “LanL2Dz” JE41, mixh-FEe A& d ] “6-316(d) ”
B, RS B ARG R B BAAT B 1Y HOMO 84 HEh B LUMO $E4% LEh. HHIMAN F#AE
SR 22300 8 TR AE %) HOMO AT LUMO 84K, H LA P R4S & -

[0191]  HOMO(eV) = ((HEh*27.212)-0.9899) /1. 1206

[0192]  LUMO(eV) = ((LEh#27.212)-2.0041) /1. 385

[0193]  7EARHIIG IR X b, X LB A0 4 BT ik A4 LK) HOMO A1 LUMO BEZK o

[0194] HK=ER T8 CAEAHEE i Hrm AR ERN = ENRE.
[0195] S KBRS ES S8 CHEA HTR EF 2B AN R = KBRS E

=N
AR,

[0196] R 4 7~ HE &R R HOMO AT LUMO B g LA K S, FI T 4o

[0197] PL &%kZ (PLQE) HillE

[0198] K%l OLED Hh{si T 1) % 06 2 19 50nm J5E 5 je fin 2545 36 (140335 W) 2L I, A 0 2 o, )
FridJZ LA OLED AH [ (9 FE AL S A R A Rk R A8 S 753 OLED [ & 6 J2 e A 1R 4 il
%A . A5 350-500nm [P A Py & 1X SRR RSO TE . Sk, 75 6° NS (BT
JUFEENGS ) TERES RS ERE RO ) RESHEEE T(A) o FEARHIERE X R
i N A(AM) =1-R(M) -T(M).

[0199]  HIER4F 350-500nm JEE N A (A ) << 0. 3, WI£F 350-500nm Y6 [l A J& T R USOt i & ok
TE PR E SN N g o WERAT TAEMATHERC A(A) 0. 3, MIFE AN ) M/NT 0.3 FIEAE N
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KTF 0.3 BIEE KT 0.3 BIMEAS /NT 0. 3 B BT AL A B I KA 2 SUA A g o
[0200]  f#i [f] Hamamatsu C9920-02 JE K& PLQE. [ &3 Tl il IR 2 I K ki
RAE it FE WU TR SCR B R S R A o U R FDKE AR i 2 AR Ulbricht Bk (“BL43EK”)
W o ORI R IR AL i AL, B <10nm (206 4 SE AN N B SCRT 8 UMK N g o
I TR R S P 77 2200 58 PLQE » 48 5% 5 22 11 2 A AR L S A8 AR AT A T8) AN 552
S, ROAEA S5 T, 2 /N & A BE KA R K PLQE A9 2 25 Hug A UREAIC (H. Uoyama
45 Nature ( B8R ) 2012, 55 492 %, 234) .

[0201] 3R 2 7R A0 SR SIS OLED B 621 PLQE BAA A F IFIBUR K

[0202] 3yl A () F 0 52

[0203] I ESCAE“PL 220 (PLQE) U5 " Firadk il 3 O AE ot I 72 S0t 1) o 72
295K R E s otk eR (P 266nm, kb FFEEESE] 1. 5ns, kP BER 200 u J, $H46E
2 Amm) WOR KRS IEADKBRE R BEA RS (10 °ZE) . FEE (BEX Nt =0 5,
D& I B 6 80K 6 5 B BE A TR) A A8 ko S EUR JEAE IR 2L 2081 N B, X I T
TADF 4k &40 () R B 2 't o B & T [F) b 252, WSR2 B E02 1) 1 B, REIR %6t (2 0L 4 H. Uoyama
& Nature ( HAR), 55492 4%, 55 7428 W, %5 234-238 11, 2012 ;41 K. Masui %% , Organic
Electronics (AHLHF22), 14485, 5 11, 5 2721-2726 71, 2013) . FEAHIFER XL
BRI PR i) €2 R 5 A S DR ) EL a0 N AT I e PR RN 26t L4 2 25 S ek B
T REIB RO SE (1% ) WIIFTE] ty, DAEAS 2 [R] 1 A 58 AN SZ 520 . AR 4k
FARN RATE IR Pl 35 9F H X Fg 368 T — M b mile X1k B i) ¢ /0=
R, W U] t,= t oty BRALI tBTE t =t ZARRECEHRERHA t =
ty FHIMER 1/e B

[0204] 3 2 R HEFTRRAE A R B 9 OLED i R 62 BTl 2 19 80 ¢ (fH.

[0205]  sEjifafs] :OLED [l i

[0206]  #%-F OLED HIZHE £I0 T 3¢l V1 2 E10 H (S0 1 F1k 2) .

[0207]  JE S 50nm ) TR AT A G4k 170 CEALHES ) OBIEARIE i OLED L. #
Frid LRI IS s (e, Merck Extran Peikifl) , B 5L 7E 250 °C RN 15 480k
T A S B R AR 130 F2, SR IR AT » IX 055 55 44 A0 38 fR BY TR AR F BB N OLED )
HR. FTARRERAMATRFFEES Y. EEEFEAEERED 10 2B IHERAR
[0208] ik OLED JF L BA IR EZEM GER /TR 7 GENZ HIL) / 255Uk 2
(HTL) / A3 a2 (IL) / FFEEY)E (BBL) / REE (BML) / ATk 43 fEEY 2 (HBL) /
Bz BT/ IEMBEFENE EIL) MEaE K. Brid Bk 8 54 100nm (1)
IR BTk OLED MImAYI 45 T-22 2 . i OLED Fr B AR R T2 3 .

[0209]  JE i E B A i BT IVSHHUTAURIE I BT B MR b 1R 2 A AR A R
MR CEARME) RUE G TADF AL S DRI S\ 5 T 2 18] /N B 5 8 B A0 A B Al 38
b 3 78 R AE B iR % TADF AL &4 5 B o 28 50 A4 k) DUR 8 AR R LL VR Ao stk &b 3] 4
IC1:D1(95% :5% ) RIS TR, MEFICL LL 95 % AR L B4 48 TiZ )2, i D1 BL 5% 11
EEBIAAE T2 T o AL, ik B 4% 450 =0 m] J PR A A BHRTR A YA R

[0210]  JEILFRE T VERAEFTIA OLED. Nk B 1, W 5E L EUR O E I - 2R (LA cd/
ATNE) S IhZE (UL Im/W &) FARYE 2B R SRR IR / B / ROG % R
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fiEZ: (IUL HRMEZR ) 1 HE AR OGE BB b & 2 (BQE, DLE & Leill & ) , LS
e 7E 1000cd/m’ ¥ & 65 E T I 52 EBUROEEE, I H A H -5 CIE 1931 x il y Fifh Ak
Fro 3R 2 HARTE U1000 KR 1000cd/m’ (1) R 6% BE BT 75 B HL . CE1000 AT PE1000 7R~
£ 1000cd/m” 4 AR K R A DI . BJ5, EQE1000 F/R7E 1000cd/m ) TAER G
EE RIS E TR

[0211]  JRIEZE (roll-off) #5E XU NAE 5000cd/m” T (¥ EQE B LAZE 500cd/m * [ EQE, HP
BN B T7E R R OG E R /NIRRT B, 1K A2 R

[0212] 5 LT 4% 58 XCONIXRE IR 8], 78 1% I 17 J5 7618 52 fi T TAER & O35 B A8
KOG EEE B L. £ 2 F#RIE J0 = 10mA/cm’, L1 = 80% /2 #54E 10mA/cm’ F T
VERFAERT (0] LT Ji A& 62 B 2 HATAAE 1) 80%

[0213] FERGEFFHME B ERAZMAED DL, LA SE T 2 EKEEEEAN
0. 09eV, B &) D2, HoAE S5 T, Z I HIFKE 0. 06eV,

[0214]  H5%Fh OLED MBHRE S 45 T3 2 i KRt VI-V10 2R PRI A BN ELEL i, sE
Jit ] E1-E19 7 tHARHE 4% B (%) OLED %04k

[0215] T SCHE VEAN MR IA SR 1K) — 28 DU 38 AR 85 AR R B AL S A s o SR
LR B, XANARFR SR 2 s B (e

[0216] G AFAE H ] L, FI AR A B R 62 » 70 LR N0 77 T 3R A5 0 25 ek,
SEThZE A ZE I L k. T, AH EE T CBP, B FH HL AL S-S TC1 FR13IK 0. 6V (1 TAE
HL R S B T2 45 % HI SRR AT UT 20 70 % IO D230, 3 H IR VR B 0. 60 5525 0k iy
0. 72 ( SZiEf] V2. E2) .

[0217]  BbAb, BRI R HE A K B 10 R 6 2 3745 OLED 45828 JEUF 0 5 o M EL TR AL A
LI CBP, FEAH Rl 45/ Hh A2 AT A TCL Iy 75 a8 Ny 80% (SEjads] V2.E2) , 3 HAEfSEH 1C5 i
FAE 300 140%  (SEHEH] V2. B4)

[0218] 3 1 :OLED HJ45H4)

[0219]
9% |HIL HTL IL EBL EML HBL | ETL EIL
1l
HAT SpAl HAT SPMAL | CBP:DML . STZ:LiQ o
vt Snm 70nm Snm 200m (95%:5%) {50%:50%)
15hm 50nm
V2 | HAT SpALl HAT | SpMAl | CBP:DI ICl STZLIQ | —
Snm 70nm: Snm 20nm: (95%:5%) 10nm (50%:50%)
15nm 40nm
[0220]
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V3 | HAT SpAl HAT | S$pMAI1 | BCP:DI 1C1 ST2 LiQ
5nm FOnm 5o 20nin (95%:5%) 10nin 40nm 3nm
15nm
| HAT SpAl | HAT | SpMAl | BCP:DI BCP | ST2 LiQ)
v Snm 70nm Snm 20nm (95%:5%) 19nm 40nm 3nm
13nm
V5 | HAT SpAl HAT | SpMA1 | BCP:DI IC3 ST2 LiQ
Snm 70nm Sam 20nm (95%:5%) 10nm 40nm 3nm
15nm
V& | HAT SpAl HAT | SpMAl | CBP:DI IC1 ST2 LiQ
Snm T0nm Snm 20nm (95%::5%) 10nm 40nm 3nm
30nm
V7 | SpMALF4T SpMAL | - Ic2 CBP:D1 €1 ST2:Liy -
(95%:3%) 80nm 10nin (95%:5%) 10nm (50%:50%)
10nm 151m 40nm
V8 | - - = SpMA1 | CBP:D2 €1 ST2 LiQ
Y0nm. (95%6:5%) 100m 45nm 3nm
| 15nm
L — - SpMA1 | CBP:D2 1C1 TPBI LiQ
H0nm (95%:5%) 10nm 45nm 3nm
13nm
VIO | - SpMAL | CBP:D2 1C1 ST2 LiQ
90nm: (90%:10%) 150m. | 10nm 45nm 3nm.
El | HAT SpAl HAT | SpMA1 | IC1:D1 (95%:5%) | — ST2:LiQ -
Snm 70nm 5nm 20nm. 15mm (50%:50%)
Snm
E2 | HAT SpAl HAT | SpMAl | ICE:DIL (95%:5%) | ICI ST2:LiQ .
Snm T0nm Snm 200m 15nm 10nm (50%:50%3
40nm
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E3 | HAT SpAl HAT | SpMAT | ICS:DL (95%:5%) | — ST2:LiQ
Snm 70nm Snm 20nm 15nm (50%:50%)
50nm
E4 | HAT SpAl HAT | SpMAL | IC5:D1 (95%:5%) | 1C1 ST2LIQ | —
Snm 70nm Snm 20nm 15nm 10nm: | (50%:50%)
40nm
ES | HAT SpAl | HAT | SpMAL |ICL:DI (95%:5%) | IC1 ST2 LiQ
Snm Tonm Sam 20nm I&nm [Onm 40nm 3nm
EG | HAT SpAl  |HAT | SpMAl | ICL:DI (95%:5%) | BCP ST2 LiQ
S5nm F0nn Snm 20nm 15nm 10nm 40nn 3nm
E7 | HAT SpAl HAT SpMAT | ICLDL (95%:5% ) | 1C5 ST2 LiQ
St 70nim Snm 20nm 15nm 10nm 40nm 3nm
ER | HAT SpAl HAT | SpMAL | ICL:D1 (95%:5%) | ICL ST2 LiQ
Snm 70nm Sum | 20nm 30nm 10hm | 40nm 3nm
E9 SpMAT:F4T SpMA| - 2 ICT:DT (95%:5%) | 1C1 ST2:Li0) m——
(95%:5%) 80nm 10nm 15nm 10nm (50%:50%)
10nm _40nm
E10 | HAT SpAl HAT | SpMAL | IC3:D1(95%:5%) | IC1 STZLIQ | -
Sam 70nm Snm 20nm 15nm LO0nm (50%:50%:)
40nm
Ell | --- ~sim em SpMAL | ICL:D2 (95%:5%) | 1C1 ST2 LiQ
Dnwi 151nm I0nm 45am 3nm
Ei12 | == i e SpMAL | ICLD2 (95%:5%) | IC1 TPBI LiQ
90nim 15nm 10nm 45nm 3nm
E13 |- - SpMAT | IC1:D2 11 ST2 LiQ
90nm (90%:10%) 15nm._ | 10nm 45nm 3nm
El4 |- . SpMAL | IC6:D2 (95%:5%) | IC1 ST2 LiQ
90nm I5nm 16nm 45nm: 3nm
El5 | — e == SpMAL | IC6:D2 (95%:5%) | 1C1 TPBI LiQ
9nm | 15nm 10nm 45nm 3nm
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El6 | - SpMAT | IC6:D2 1c1 ST LiQ
90tm (90%:10%) 150m | 10hm 45nm 3nm
E17 | - — SPMAI | L1:D2 (95%:5%) | ICI ST2 LiQ
90nm 15nm 10nm | 45nm 3nm
E18 | - SpMAL | L1:D2 (95%:5%) | IC1 TPRI LiQ
90nm 15nm 10nm 45nm 3nm
EI9 | - i it SpMAL | L1:D2 (90%:10%): | 1C1 ST2 LiQ)
90nim 15nm 10im | 45nin 3nm
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EQE

1000

E 1000
cdim® F

i CIE x/y

® | Lojo L

Y

us | ps

Vi

8.2

2:6%

0.27/0,58

04 | 1OmAfe |9

3 m? 0

100 350

4.2

44

oty

0.25/0:58

0.6 | 10mA/c |8

0 m? 0

H | 350

V3

6.7

4.9

23

0.26/0.56

0.6 | 10mA/c |8

15 |m 0

59 350

V4

7.8

1.7

1.4%

0.27/0.55

0.6 | 10mAle | 8

3 m? 0

59 350

V5

6.8

4.3

2 5.O:

0.27/0.54

0.5 | 10mAlc |8

3 m? 0

59 350

V6

51

44

27

13.6

0.27/0.5%

0.7 | 10mAfe | 8

21

0o | 350

V7

4.1

15

5.4

.
B

0.27/0.58

0.6 | lOmA/c | 8

3 B 0

34

100 350

V8

8.1

20

6.7%

0.49/0.49

0.6 | 10mAle |8

4 m? 0

14
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9.2

4.3

4. 7%

0.49/047

0.7 | 1omAde |8

43 | 350
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1

8.1

14.6

6.3%

0.54/0.45

0.7

10mA/c

25

350:

4.9
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4.3
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0,26/0.58
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3.6
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%
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0.7
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3
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92
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43

12.1
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0:33/0.58

0.6
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m?.
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57

350

4.0

E4

3.5

43

39

Y%

0.32/0.58

0:6

10mAc

63

57

350.

4.0

3.3

67

Z1.0
Ya

0.26/0.58

0.7

10mA/e

28

350

E6

4.1

172

132

54%

0.26/0.58

0:6

12

92

350

54

E7

32

56

56

176

Y

0.27/40.58

0.7

22

92

350

54

E%

3.9

65

53

20.1

0.2710.59

0.7

10mA/e

. mz.

30

92

350

5.4

E9

3.6

68

59

0,26/0.58

0.7

(%3

10mA/c

m?

52

92

350

5.4

E10

3.2

52

157

Y

0.31/0.60

0.7

10mA/

88

77

350

7.0

Ell

27

16

9.6%

0.5170.48

0.8

69

41

350

4(6

E12

70

i50

6.7

5:6%

0:50/0.48

08

41

350

4.6

E13

59

16.2

8.6

T.3%

0.55/0.44

0.8

10mA/c

m2

33

6.2

El4

8.1

144

5.6

5.8%

0,52/0.46

0.7

HomA/e

68

350
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7 m? 0
El5 |92 |105 |36 43% | 051046 |08 | 10mAl |8 |26 |37 350 5.3
i m* 0
El6 |80 | 127 5.0 57% | 0.54/044 |08 | l0mA/k |8 |76 |29 350 5.0
O m? 0
E17 |58 |20 108 | 7.8% | 052/047 |07 | 10mAfc |8 |165 |46 | 368 4.3
6 m? 0
EI§ |71 |155 |69 6.1% | 0511047 |07 | 10mA/c |8 |31 |46 | 368 43
9  m? 0
E19 |64 | 145 |72 6.5% | 055044 |07 | 10mA/c |8 | 210 |37 370 4.6
8§ | 0
[0227] 5% 3 :F-T OLED KR HLH) &5 X
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Si
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6.11
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i
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2:.09

2.03
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"5 ;67

-2.38
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-6.15

-2.44
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2.70

IC1

#hl
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-2.83

3.09

2.69

ICS

Rl

-5.56

£2.87

2.87

2.72

IC3

AL

| -5.62

-2.75

2.75

SpAl

H AL

-4.87

-2.14

2.34

SpMAL

i

‘5~25

-2.18

2.58

IC2

HHl

-5.40

£2.11

2.80

HAT

AL

-8.86

-4.93

L

-7.91

-5.21

| F4T

ST2

#hl

-6.03

-2.82

2.6%

LiQ

Hle B

-5.17

=239

213

TPBI

AL

-6.26

-2:48

3.04

L1

HL

-6.09

-2.80

346

1C6

H L

-5.87

<2.85

3.14
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