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LN LPoR gt B N A BB R 4 B AR B 6 ~ 3011 75 & el 3t . & B REUR
22 BRI B B3 ~ 30 1) 75 B ik 2 PR s L BOKE A B v ik o5 B IR R Ok B I ok 5 A IR 2 A B b 1)
F5 7 R FEAE 45 2 ~ 6 T AG R R 45 75 7 R, (ER S LY W LA ] N e 1 ~ 1 21 e L Bk
TREL L~ 1 20 Be S 5 T 45 05 B IR LI 00 T Rl N BRI AR R R4 SOIR S 45 1) 75 & A m] A
[ AT A E] s o, fEr =0R G 0L T ARCN B8, Er=101E 0T, B &2 DDA EIRRK
7
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HH 1) 55 5 TR A 485 21 ~ 64 TH A JT) 2 45 5 B T Bl L ~ 1 2010 e B B B 1 ~ 1 21 e A
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AR ZLETHRAMRURERERNENES LT

R Guta

[0001] AR EH¥E Je— Pl BB G 1 & e A AILH 3 KOG o 44 A REL B AT HE
AL IR ICTOAE, VEANT & 5 AR BHPE Je—Fiobs & A A WAL B4 09 ' 2 Tt e 3 T i
HER A2 (device) o

BRREAR

[0002] @, R T AV RGO CL TN ANLEL Electroluminescence) Juff) , H:
i AT B S5 40 2 FH RO )2 SR FFZZ B — AP AR (counter electrode) Frdd . BE , AL
ELTCAHHF) A BA S BG4 76 PR H A D) e Jn el 3, U 8 BB N+, B BHARTE N 220, BT
FER G2 B4 A TG

[0003]  FE4FER, IEAEREAT A FHA AL A HEL T K U H N TR O6REE, U
P B AR BOR FEEN N B AT AR ARSI ek, R R A S S E
TR i 2 AR S 2 AL 8- AR KR 4% A ) (Algs) B ROGZ DA R T NI E T
AR TE) ) T A 5 5 T P 58 FH T8 1) B s ) o R A B KR B b 23 1 RO Rk 22, DR b DAk
BA ARG « mma B SERE ) S PERE AR (Flat panel) INEASE AIA B 1) M IEAEEAT
H K

[0004] 54 A NIRm oA B RO AR B 2l , AR AER AT G AR 2O LA 1%
AT 55 B R B 7 A )2 S B ALas B R OGZ B o AR I K & o R 2t
ROt AR R A BD R A = B AS R A, 5B I 2Ot CREA) 17T
HFHEC B, AT AR 35 ~ At AL G I AR e s o~ T S8 B B I, IEFE I 50 & & R AT ARk
ZIRRERART S RO AR AT SRAF AR 2 B Sy Ak AR R H = A 22k, 1R AR
W e AR 2 54, AR H A R SIS AR 1 A o ARk, 1 SRR G & B A B K 73
frtl, DUREE SV A L& B SV O miET 7 KEH .

[0005]  IRAGHARSCHR

[0006] L SCRR

[0007]  HRHISCHK1:WO001/041512 Al

[0008]  HRISCHR2: H AL FIFFH2001-313178'5 A4k

[0009]  LR|SCHRS: H AL HFIRFF2005-162709 5 A 4

[0010]  HRISCHR4 : H AL FIFFH2005-166574 5 A4k

[0011] I SCHR5:US2012/0319088 Al

[0012] | SCHRk6:W02013/094834 Al

[0013] I SCHR7:US2009/0167162 Al

[0014] SR T 3RAF i) ROGREE , BT A IR =48 B 5 Brid 15 2557 (dopant) #4244 R] iy A2 B
B AR FARPR TR ) B ACER PR AT 5125 L R SOk 2 A BRI R AL S T 4,47 - X
(9-PHR e ) JX R (CBP) o CBPAE FHAE = (- RN NE) #4554 (1r (ppy) 3) FTARR A et tafd ot
ROCHAEHE AR B OCT , ICBPEA 25 Z5 Ui i 2 7 HAS Z Vi v )R P, iH e 7
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APHIRR , S F0 R 2 7 A L 5 i 2 M 25 A L (opy) s B R R AR

[0015]  dn ESCrik, o 7 AR HLELTTAFh 3RAF M A OE R , b 75 B A R i = B A HOK
REE L HHLAT (I L) BIE ARSI RIS 1 P70 ARk o sh i, BB < fh 2
PEASE « H L & B e S5 A0 5 1A s s PR 54, WEREE— DRI

[0016] 7 LRI STk 3 L FISCHR4 L LRI SCHRS S & RISCke & RISk T, AFFH LT Fios
B et 54 o

[0017]  [{£1]

[0018]

[0019] SRy, IF AR s i 5 8 I Ry (1 LA BR 27 B 30 8 45 (0 Bl e b & W0 A FH E

RARE

[0020] &y A HLELTT AT RN T P AR SWon 855 Wom Jo A o b A0 e AR SO R )
e} 78 73 W R S S (O FS R P o 5 T I BLIR, A AT B O 7E T3t — M m H B AT =
g zh A e sE B A ILELTC PR L& T R &4

[0021] AW NBEAT T 55 3070, S5 R, 3R — 2R I IRy iy 2RI 1 A7 B2 A7 B3 47 5
BB be B R EL e 4 L He AT 4G s E R IR I i Bl e b & 0 FH T HLEL T AF » iy i os Hi4
SERIRFTE , i sE Rk T AR

[0022]  AKAES K— A HLH 7 e ot A kL, A2 ik (1) ~@5K (3) P ik
ketb 54

[0023]  [{£2]
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[0024]

[0025]  gkib, FRAKIR (1a) BLaR (1b) BT R IRI CaBiothol) AN BRIISE S, /43 FINAFE £
ANIRARIE G0 T AT AH A AR AT ASA]

[0026]  rRINEREL, NOTRIKIBEEL .

[0027] L' L3R 8 B NI A BURBR & BRI RRE6 ~ 301 75 & IR a3t . U
SR BRI BR B3 ~ 301K 25 B e J PR 22k  BUK  F 1% 05 & IR e 3 S % 75 B iR 25 R e 11
F5 BRI G5 24 ~ 6/ 1T R B PR 465 55 B R L, T 4555 & R O A 0 R Al ELEE AR ] A 4
SR EL 5B IR AT M A AN, AR AL LA A BB~ 1 200 B R B 1 ~ 1211
BEAA I ot FEr =0/ LR, AN BB, e = LIS R, L L I B A — NS 5 &
HRALFR I A

[0028] L FINEL. B 4 AT R 2 BRI 15 506 ~ 301 75 A e 3 . e AR B R & B
(RIBRE3 ~ 3001 75 7 Mk 22 R 3k 4 12 28 B AR BAR 48 AR K 55 4 R TR 445 24 ~ 6 /1 1 40 e )
T 4 T R TR ~ 1 20 ke S BRI | ~ | 20 e I s Y S S A R AL A T AT A B
RATT A SR, 45 (155 2 PR A M A B AT AN ]

[0029]  L'~Lwh, 35 7 i J EL AT B (1 175 100 (K0 B QI AR L ~ 120 e 3t VBB ~ 12
(¥ S BB 2L, 1B AT 4 2 AN BB BT B, 22 AN B SE P A B AT AR ]

[0030]  JER (1) o, PRk AL ~ 135 Bk 7 A 28 B A B AR 28 B 1 B A6 ~ 181K 55 B ik
f it 2 BURBUR BRI B AL ~ LTI 75 B IR J R L L B0 3% 11205 A e ik B 1% 95 4 ik
FR IR ) 55 5 IR I T 45 2 ~ 6 N T A B JE 485 55 B I3t o B 40 AR L ~ 1243 Sl b ST iy
2 BURBUAR & BRI BR B3 ~ 17 (V) 55 B W JR PR Jik L BOKG 3% 11 1% 75 45 IR 2R 08 o 1) 5 A i e
ZE AN ~ 6N T AE) R I T 465 95 ek o 1T, 38 R (D) o, D3k e A B8R0

[0031] 4, AR B e — M HLE R o, HoR AR )2 S P B HLZ B )
ifi % ELFTR A ML 35 R etk B & Brid B WL 3 R e ootk M R EHLZ .
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[0032] ki , HLI% A & A Bk A WL 39 k6 oA A B B HLE & A B KO8 28 7
i 5, AR R R OGB4 A RO K AEB50nm L T~ B B KR LK.

[0033] AR BH OB oo FIA R FH UL 4504 « 2% R B AR 1A 3267 B34 1
WS BR b 2 E s, H eSS BRI . B R &5 A I BRI b (L B 0 B T
XL VN A% i MR A R 1 s AR R 5 4> F#L0E (lowest unoccupied molecular
orbital, LUMO) 7E4>F A vp T3z H 73 A7 , W B8 DA i 7K PR il oo A 1) FL 3 N AR o i3
i, R EA X EH B AN R ESEKRE (TIRE MERsalTIRE, HnTHB
T R RO AR DL EARAE Wk i Bl e (L & W T T HLEL T, AT BEAR o 44 (1) X
B SRR R R

[0034]  534b, AR BB A NI 3 R G To it A RS 7S th R 3 5 HE & e 1R K 1 #Ee e
P, [F] I FESORCIRES NIRRT , BUST A HLEL T A4 8 B 30 73 A K i B A sk K1Y
i AT o

Bff 15 BA

[0035] &I 1 A N A HLELTT A — &5 A6 5] 51 1 1
[0036] K 2F AR HE BRI S #Z B35 HR (Nuclear Magnetic Resonance,
NMR) & (chart) .

[0037] PR EFRS -

[0038]  1:JEHR

[0039] 2. [H#%

[0040]  3: %7 ENZ

[0041] 4.7 L4 2

[0042] 5. kKt)2

[0043] 6. F )2

[0044]  7.FA%K

Bk

[0045] A% B (A HLAL 2 A 6 e At IR A g i s (1)~ 5K (3) Pr s R Al e 1L
G ATV BRI AL A W AT Ry 2R 17 B2 A B3 S B A e S L
5 HUEA RS s BRI 54 B e ke dn b PInd e (i D 5 R R

[0046] xR (1) ~iHR (3) o, LN L 2R s B0 N0 S BURBR 2 BRI 556 ~ 30
55 B e da 3k | 4 BB R 42 ERAR AU B3 ~ S0 5 B e Z R 3 L BRI 45 75 & e ik . bk, 3%
2555 B IR AL FE R 1k 1205 B RN B 05 B ORI I i 1) 55 B IR E A5 24 ~ 6 T 4
JR R 25 57 B IR A2 45 55 T IR AT O ELREIR B Ty 23 SR, T 45 1 55 2 B Al AH[A] 7]
AT o i HL ALY LA A R L~ 1200 e R B B ~ 1200 g Sk o B, A LY L2k
NI 95 B RIS A 55 B R AR IR AL R L5 55 B TR ek BOBE A A o UAL , PN R S 2 F A7
FETPAFRALZIA

(00471 IPFIRE B 2R BICR 2 BRI B B0 ~ 301 75 & Rk e BURBUR & B
(K1t AL 3~ 301K 75 B JR 2R A 2k LR i 2 URCBIOR 22 UK 55 & IR P IE 45 24> ~ 61> 1 A4 J 1)
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TR T5 B R IR ~ 1 20 e B B B L~ 1 2 e

[0048]  FEL'~L Wi I b, 26T 35 B R I L 55 5 R 2RI 3k Jo 38 485 55 2 R ik 110 0 B B
N L ~LP RSN o A3, L B0 A — I 22, BR sk A A L

[0049]  S4bh, i8R (1) ~iE 3) FraRmr B be b &0 B A0 — T80 B4 Tt rT 42 B
(WSS

[0050]  REHUH A FIREER BARGIR 525 . 328 25 27 L FE =R DU AR P R
& (fluoranthene) \EE. B (chrysene) 555 &R A BUR X Le b & W 25 2111 Rk
1) 75 B iR A A& P 2= B a0 A R BE F ] ey B R 2R 2 FEB R B LA AR
F R 2L A o

[0051]  ARZHUAHT 75 B R 2R B0 JE 1K) B AR ) PT 1) 2% - ML WE L W5 g | = Ws L bk | Sende bk | e
W WK ZEIE IR (Y E L SRUZR BB =05 - = R IR U PR B =0 Wiy g Wy STl Wy BRI | — R
W Z~ IR % % (dibenzophosphole) « R FFHI 4430 1% )% (dibenzoborole) 2575 R A
WA BUR X LAk 5 Wi 45 221 1T AR 75 B Tk 2 R S P B — R e Wy (1) 167 DA Ah 25 45
ST A R 25 L, DRI T I L g | =R IR IR B — R I MRy 11 L2 DA b 25 P AT AR B
1) 2L o

[0052] ¢ B A% 05 H IR WA VBT BRI A W& 45 2 ) 75 & R & P &
Pt ST A B 5 A R R S 485 5 B TR s o 32 45 7 5 TR R N 05 B IR B 445 24 ~ 6 4 T A 1)
FEP LI 5 BRI AT A R R AN ] ] L O R R A S S BRI A AR A 1
FE IR FIE 2 ~4, EE 283,

[0053]  Fpak % 45 75 A iR A 1 BAR I AT Z0 2% o B IS I =% R  L TR R R R
TR UORFE ) BRI IR I | JEE IR L XUHR e | JR LN i | JR S R RS =R R
PRI | ORI IE R =g | X I R O St 2 i S A R R A

[0054]  FTid 75 & R 3L L 55 & e e IR L BGE 45 75 B bt al R BRI L~ 5 &
Wk LA BRI 5 10 R A BT R L ~ 1 200 e L VIR AL ~ 1 20 b R L B 2 B 4, %
H B R RN ELEEIR 2 SR ERIR o D018 B B L ~ 410 ek e L~ 219 e S L B 4 Bk
Ho

[0055] b, Stk R ARAE 5 B R, B T BRI DLAL , B 5t IR e R B I S S AR
R PR IE T o e JE ) B AR m] B 26 . B 3k L 203 (T 3V R Ak LT Ak R R R AR
REA SCIRB e , R IR O S B be B SR PROIR bt 2 o Joe 2l 2 1) B AR 491 7 21245« P X e
HROL | 2 RS e RL FAT AR ) FR A0 L A A e A

[0056] i, 7E BT IR i 45 05 B R M SRR OO R, Bt R U R R, tLRR DL BB
R SR MIESS

[0057]  [{k3]

[0058] —Ar!'—Ar*—Ar*—




CN 105874626 B w Bg B 6/23 T

[0059] A

-Art AP

T

W

|
i
Ar®
[0060]  (Ar'~Ar® NREEURI 55 & RIE IR B & iR 2 5F)
[0061] 5340, 7EL° B A s ALY\ L* AR E L ~ 120¥) e R BB B L ~ L2 f B S B M O R, 5
Fr 3 BRI v i B ) e s e el A ] o
[0062] X (1) ~IE (3) H, rFRIR0B L HYHEEL, Lk M0,
[0063] 3 (1) ~aH A (3) 1, FFAK IR (La) B (1b) FIr s 1 CoBroHio K] A i Bl e 22
Pt =X (la) Pra s B Al b 22 o 20 (La) B (1) fr A AN 45588 ] H CAE R, A 5
BA IR, PEie A LT Lo 5 1 445 A B e 1 CAE Al
[0064]  JEz0 (1) ~1# K 3) Frm B lbe b &4, Pl it (2) BisEl 3) Frn i
WA, BRI Q) rR s &4
[0065] 1@ (1)~ (3) o, 43 AAHF A0 5 Ao xR ZETnhe il Ui il , ) S AR oy HA A
EREP=
[0066]  JE 0 (1) ~i# K (3) Fra s Al be i & Y ml AR 45 B brtb 5 Y00 45 ke 35 58]
55 R EN T3 A o
[0067] W[ (CAENE B0 E (Journal of Organometallic Chemistry) ) (1993,
462,p 19-29) " Bl 7= 1A A A A DA B SR 2k B b TR 44 (A-1) , B HG 3R13 B bk
wEY .
[0068]  [{k4]

[0069]

A

[0070]  BAR7s it (1) ~i# sk (3) Fﬁ%ﬁﬁ‘]ﬁifzﬁﬁ%’%%%%ﬁ@ﬂ%fﬁﬂ BRI A AL
Yy R OCTRA BN 52 T L8 B AR
[0071]  [{k5]
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84 85 88
[0083] A BRI L I SO Te A AR RIE L & 7 TAE 3R 2 B K 2 DA PR &
BHAR i B B AT HLEL T (4 2 D — DA HLR T, g 00 I A AL 3 5O et Fr & 47 1
AHZ BTG RS ROE)Z i % 2 BUE B2 o BeAL  ZE T T RO R IS L bR T
] RS A RE RO B IR 6 RO BB YE ROE TE R B 8K SOE R B E AR M RFLLSD, 38
AR AR 0 A 5 0 AR 365 H 96 S SEIR SOERIATHUR OB o 75 VRS 96 S IEIR %
TN BTG LT, LI RO SR E WK = ESRENEME - F BN
R T AR AL S IR FAt A HLAL &0 FIAE AR MR AR B A S C AL AR N
FHBOCIOCB IR I EAARR TS A o
[o084]  gkifiy , X FIA K B IO AT HILA 370 5 6 o AR AT HLEL T I 5 B o
[0085] A BV A HLEL T H 2 J2 B T 2R 1 i B AR 5 B 2 T B A & b — NS A RO
JZA IR, HED—DTHUR S AR KA P R0 TeF AR AT R A K
WA P RO Te I RS B RO B 0 — S T ROtET
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[0086] 4k ity , — [fl 2 HE BT & — i %) 4 % BH B A ALEL o A 8 &5 44 I BA i BR  AH A R B A
BLELTT A1) 45 44 3 A 52 B B 7R BT AT PR 2 o

[0087] &1 AR R A B Hh BT FH B0 38 5 1 A HILEL 7G4 1) 485 #4910 30 T P 1 3 Bk A, 23R
ANBAR , 3R IR T TUENE AR T UG 2 53R ROG R , 6 s LB 2 TR )
AR BIEWLELTT A, P 5RO E AR B A B 2, Rah Al R E 5 20%
N B2 ) BA AR PE B BE 1S 2 0T 78R 2 1 BIAR AT  BAR AT AT — e\, 4 7]
FE PR AT I 48 N o A5 R BR A HLEL TR, B AR L BHAR KOG JE S RAE R TR 2 B
TURMEUIMES, Tﬁﬁ?ﬁ]ﬂ‘i)\%iﬁu): HL N drm ] A RO E 5 F
N Z 2 B2 REEE . 5, S GEN R AR RN E S 2 LR E T
E—FEPE , B FEANERZ 2 E FENE SR FERENT—H B E .

[0088]  FF, ] NS5 KA KIZEHE, B, FERAR L FAKT 2 & IR 7 i+ fE % 26 . RO
JE5 7 TR Z 4 B2, 7RG B0 AT S N B R =

[0089] —JEAR-

[0090] A% WA ALELITT A L1k 28 FEAR S - 0 Tz AR, FF e AR i), R 25—
SKAE A HLELTTAF HH 16 FH IR AR R AT, 45100 m] A58 /60,5 B 16 38 W R DS 1 AR
[0091]  —fH#%-

[0092]  HHLELTCAF H B BHAR AT ARik s s DL DR 0K (4eVEL 1) &8 &4 Stk
G I EAR A AR AR 3 o R AR BRI BRI P B1) 2% : AuSE 4 8, Cul VAU
P (Indium Tin Oxide,1TO) \SnO2.ZnO%E T HL PRI AL KL 5341, AT FI HE G AL RX
4 J& (Idemitsu Indium X-metal Oxide,1D1X0) (1n203-Zn0) 23k & i H. 7] Hi/EiE I S H i
(IR R o BH B8 T R FH 2 B3 B0 % 25 T V2 o 3 8 e B ) o 0 R TR, R Y E R0V T i Pl 7
TR B 2, BB AEAS K75 B A5 R (LooumbA B Z245) T, tH R 78 Birads B AR A Jo 1
AL BB DL I A B B 75 TR HE AR T Bl B 58 - B, 7R AN WL i PR AL S e mT i
A BRI GG A BRI DT 2 ROy N SRR o 7E B I P AR RO G 1
LR AR 2 ES KT 10% , 546, BHARI#E 7 FlBE (sheet resistance) RIENJLH
Q /OIRL o h i, JB 5 B A B T A4 8, (H 18 7 10nm~ 1000nm , $83% A 1 0nm~200nm ]y
[l N 1%

[0093]  —[H 4%

[0094] 53 —TJ5 0, BARR T AE FH AT R B/ (4eVEAR) 4B (M FIEAMER) 64 .5
HL YR A1) B e AT TR B e SR FEL R ) 3 o I Aol el AR 20 I 1 LA A8 T 1) 288 - 4 -0
G VBE VB VR BR A VB RIR A VB BRIR A VB BR A VR AR (A1200) TR A
V) BB BRIR A R R e B AR X Y i, ml R T N PR SO SR A S R TR PR ) 7 T
M5, e A AEAN S B S E A DR AR R HRRE N & B S BNRE
Y, B es /RIS W) B AR A VB R A R E AR (AL0:) TR AW VL BIR A
BRI o BHRR mT e 3k AR P 75 B B B 5 g v L R ) ST R TG i A o 3 A1, BRI R () 78
FrenBELIE A LE @ /OVL R , 5 B 38 5 76 10nm~ 5um 8.3 50nm~ 200nm) 8 [F P9 2% £
M, ?@Tﬁﬁﬁiﬁtﬂﬁ’ﬂﬁ‘ﬁiﬁ%ﬁ,%ﬁﬁLELJ—MﬁFE‘J FHAR B AR ) A — 2 E B E A, Wk
e ERE A

[0095]  534F, EHF)? “ 4 & DA Lnm~ 20nm ¥ 5 5 4 BB B i 76 e B0k BH B 14 15 B o 3]
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28 1) T HL P B R EAT R 5 BRI T AR 12 B B 3 B B AR, Je ki m BA R A, 7T ]
VEFAMR 5 AR 2 BA &S R ot

[0096] —Ejjﬁ)%'—

[0097] &)= i it B BHAR B BAR 23 N B 25 R 45 B T AR s+ e i TR
TE , KOGZE T & A ARG B T84

[0098]  fEROGIEATOCKICZERIEGLT , 56Kt B Al Sl Al H 22 /b — B kit
EE PR i G RO R E N ROt 2550, B8 464k

[0099] KOG E I ZOG KRG B R A (1) ~1@ X (3) ir s Bl Ge b &4, AR A
O R K2 1 R SRR S8 10 A A BT A Bt m] B 328 dh e £ 451 a0 A 71 2% < O SR AR
W) R IFEEMEATAE ) R IR AT AR ) O SR EOR AT A ORI AT AR R T AT
AN VURE T G RT A R B % (naphthalimide) fT4EMY & S RTHEY 46675
EIFAE YD VLI (perinone) {TAEY) & AN BT AN RS E EATAEY) g g
AT IR IRAT Y BUOR A B TEATAE ) S Y g B AT AR A S Mg R e T A2 47 (e —
WA S TLE E AT AR W O O 0 A I i AR ) B S e e L e AT AR L S R R IR R
(dimethylidyne) fb- 54, 8- MMk (quinolinol) AT 4 B4 & V) Bint ig IV FF B 47T
LV RE AT M LAY E SRS G RERIN S M B AW, REy R
KRR CREREMNET, AR AT Y L] D28 466 05 B RWAE Y R S )
FALA ) B S L A B S g T R S R A G E S RS
VDB RS E, EALIE P B 2% FEDY 2R VBB i =R ORI [e] 3B ORI [a] B IR TR VJE.
w1 # B (acenaphthofluoranthene) « 283 [a, j1B . 28 [a,h] B 285 [a] F:PY
KIS IK VB E (anthanthrene) (2531 [2, 1-F] F Mk a-25 - 3ENE (a-naphta
phenanthridine) . 3EIF M (phenanthro oxazole) WEMWKIF [6,5—F] FEME | 7 JF 25 Jf- BEW;
(benzothiophanthrene) 5 . iX L Ab At n] HAT Se ik 75 2k 5 B IR e A 2, — 05 B A
EUAREE .

[0100] Ot /E I 6 T AR BE A X (1) ~18 20 (3) rk s i Bl Ge &4, AR
MR 4 K &= 1 R SCHRSE T 9 A BTSN, BRT B 20X Lo $6  anml 40« 25 VR JE VT B
FEVUR =R e e R 2 B B 48 6 5 BRI AL S BT AR NG N - 2R RN,
N/ =TSk —4, 47 - TR 1, V) - AR I A R AR, DL = (8- FR ki mE) 4 (111) Uk
1) & BB SIS 3 (oxynoid) AW, IR LR RE RTINS UK LG HEAT AW , VU R 3k
T IR AT Y, B S R ATEY % AT A, g e T A , BRI AT A
Y, IR G AT S RIS AT AR, VE I SR e AT AR, IR IR AT AR, R AT
AW, Wk R AT AN, IR AT, RA M R IR IR G IRAT D) R BT W) K 2
TR R O IR R AT A SRR T AR A AR TR R 2

[0101]  FE{F FH ik 2 S R G B E o e k615 2655 B A EARMRHAE LT, 286
RICBEAERICEF TS HRENT NO.0OIHEE% ~20H 5% ik N0. 1 EE % ~10HE
= % TEH A

[0102] 3@ , AALELICAF B BHBK IR AN o ARG R 64 B N HLAeT , AR BURCIRAS B R
TN BT REAT KO o AR N LA MLEL T A B 0T, T B A B, B UK R
ERRIREE F25% , HoRT5 % WU M= WORIRAS . © A an e ## 8L (Advanced
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Materials) ) (2009,21,4802-4806.) Frox, £F5E I 2 06 KOG i i & (7] 2 1
(intersystem crossing) 2l fe & M = HIEACIRESERIT o, Wil = A - — FH A AR a ik
RE IR AL, 28 I ) R (1) 28 Ry B E JORCIR A T 3 HH 2 ', R B HH FATE A JE AR %' A R I 1Y
AWELTTAF R A] SR IW H GE IR ARG DL T, WAL B PO RO AR TG K G
Hodp, A 7E R EI — 8 P BUR S LA B MR R

[0103]  fEROGIE AR TR ICZHIIE LT , WiR KAk AT AT A 2 /b —RiEiE &
FEA R AR AT FHAEIR %M BHE N REIR %6 R 615447, H&F £ AL

[0104] &2 R IR 2 R A BT AT FAdE =X (1) ~ 3850 (3) FrR s il et &4,
AT B A RN B 56 R M R P I B B ] B 25 B 45 A S ek R R AT AR A2
W) R AR A o AR T] B 25 DL R AR L RISCHER S B R SRR R B L & B AR B T
XA,

[0105] 1) (e B (Adv.Mater.) ) (2009,21,48024806) ;2) 5 FH 4 5 8 13
(Appl.Phys.Lett.) ) (98,083302 (2011)) ;3) H AL FRHFFFH2011-213643"5 A4 (EHE 1L
2= (J.Am.Chem. Soc.) ) (2012,134,14706-14709) ,

[0106]  JRHH AEIR R EA R BARY]  ABAR 2 T iR &4

[0107] [fk11]

&
7 g 9
Y 4

[0108]

A

[0109] 7R3 HI BT IR GEIR 5 R YA BHME N IEIR 5 6 R OG5 24 0] L& A AR MBS L
N REIR T K I FME OGRS AR &R 0. 018 & % ~b0H & % LI%E N0, 1 HE
B % ~208H 8% EE N0 0L E % ~10% KIFEHE N .

[0110] 62 i EIR 2 6 AR AR m] A A 5K (1) ~ 1830 (3) BrR s BB e AL 540 »
AT 3 BN BT LA A S P B A eI A 25 RV FEVBE L B R U OR L =R R

i A
R B

18
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B 7 e BG4 6 5 A G MEAT A Y NN - 2R -N N - R 4,47 -0
Fer1, UV - 5 5 B IRIEATAEY, L= (8- FEmh) 48 (111) MR & EE 51022
WEY), IR IGEHE R RS ROR OIS, VURES T BT e A, & &
FRTEYD % AT AN WL R L e T AR A, SR IR ERAT AR, IR AT AR, WL S
T, Ve M FRIEBE T AL, 2R R AT AR A, WR AT AR 4 , US| Wk R R R AT AR A, —IBR AT
V), REM R RIRCIRATEND TR RATEN R AT EY) R IR R T A1) 2R
WBEWY T AL, 5 SERE AT AE 5, (HIF ERF I PR 2

[0111]  fERICZNBECROCERE LT , KOGE BH OGRS 400 AR B Bk
RICBRAMBT SAANE B, iR A& RS GV A1E 85 eI R VBR,
i R e PN ol S R Sy LY

[0112]  ARIERIBEOCA I R AR P2 B IrE B E O & BRI 1 (bpy) 855
(K128 G2 1r (bt) 2 * acacsZE K48 B35 PLOEtsZE I 48 & W25 o LT 7 HH IR e 28 5 M 2%
[ BARB] AEASR 2 T IR A .

[0113] [1k12]
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[0114]

s

e LNt e
[0115]  Frd By hOtB R IR T & A I E R N2 & % ~ 40 E & % i N5 E
5% ~30H 5 % HIVEHE N .
[0116]  FERICSZ MBI A2 INE DL » A2 (0 ARG A 5 FH A I ) i i
W (1)~ (3) Prafom Ml e L &4 . SR 10, A5 Z BRI e b S LT RO6 R BLAM
HABAE— W2 F B IR, B RO R A BRAI G b 5 M LN LA 48 41
Bho S5 40, R BB GE AL A 4 5 2 A S AR RREIE A o BT, R R 2 S0 AR R 2
FioRAE A o
01171 nI A A2 M AR S Wik o B A U Re 77 e 7 R dse 77, BB IE &
TERIP AL, i HEL A = B AR A 540
[0118] s A At = AR R C ARl K S ) 2 AR SRS 1 A AT, dm] B X e v G 9% . 32
PRPLRHK B ARG TE 85 AR E » AT BU2E : W7 A 40 R IR AT A ) = WA AR AT AR
/N2 2SN S EoTE SF //NE B oy Sl e o //IN L 3Ly SoRe sK 7/ N UL G o 7/ S
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FERT A 55 SERGAT A B B B EEERAT AR R QI R AT AR W i B AT AL AT A
M) ORI (stilbene) R HERIRATEY 5 & R =R EW) IR IR AL )
IR IR (dimethylidene) RIGAE W AN RALA ) EBE — FF AT AE 4 BRI AT A=
Y R ERAT AN AR AT A ) 22 B JE (haphthyl perylene) SR 28R VYFRFRET L B
HRTHEY) 8- FE &M (quinolinol) BTN & B 48 A VB4 JRERF - 2K I W mk B 2% I 18
AT AR S B ST IR B P & B4 A4 R RICAE Y R (-2 @S me) Ay
W R R IR VBRI Y R AT R IR R O AT A R T

W m T e
(01191 KIb)= I AR R It Iz  HEIR 2R e ROt J= Bt Y6 R = IR —F, AL A B
Jelz .

[0120]  —JFENJE-

[0121]  FriBVENJE, &4 8 T AR s i R B m ROt i B TR RS A2 E
Z A TREENZE KB AENE  WAAEE T RS KOG E B XU 5z 18] SRS K
HJEEH TR = 2 8] ENE AL Mk E .

[0122] -7 5XfH 4 =

[0123]  Frif= XA, ) L E R RmER D, A& B 5 rry D g8 BA%
s TR B 77 /NGB S SRR AR, P I AR s - HLRE $4 s o R L S S R
SEME.

[0124] = RXBEALZ R, PLak i AR B R aE 0 (1D ~38 28 ) Ir & s il e b &4, 48
RGeS P T AR — A HUZ RS 60T, WA A Fn e 2 7R 2 AR 54k,
JXPR A4 E A B A R 0 S A B A5 Z A B

[0125] - FFH$4/Z-

[0126]  Frigw FFE$YS)Z , A B 5020 X Dk BB %0 i 1 58 778 /NI kL, 7T
g 7 OF HFE £ e i 57 S S I .

[0127] W 742 A R AT A 75 200 5 A fa ok = & S 2 R o fi PR 424 )2 1 iR AR
1% N 3nm~100nm, S Li% A 5nm~ 30nm.

[0128] - FHA4Z-

[0129] B FE 42, 2 f8 AR R E KO0 )2 N IR 2 7S L 45 A AR i) B4
B L R 2 R R B RN, AT A A T B T RO E N, AT AT R A
[0 R AR EE o P 424 2 T Q42T R ' J2 17 76 BHAR A« F AR A0 (%) 42— A4k N\, 7] 76 7 1) )
INEGEPANS

[0130] WAL ZRIAR AT i@ 20 (1) ~ 1830 (3) B s Bl et A4, oAt A4 k)51
WA HZE 2 1, 3 HRIE LR (mCP) BAN (2-H 3-8 FE Ik (quinolinolato) ) —4-2RFE 2K )
R (111) (BAlg) -

[0131] === -

[0132]  Frif = /X fE Mz, A B R s o DR I 28 R S kL, 2 XUk i J= ml i B
BERZE,

[0133] = AR SAF RL A 23 S i N B e B R BE PR I AT — Fh, R LA AL
WA — Folr o PTASE R 2 SRR 28 AR S A BHIL e 43 Al =X (1) ~3d 2K (3) ATk s B il e AL
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AW AHT] HBUE A REI A A P i B AT o ] A R 2 TR A R T
FZS : ZHRRTAEY) R AT AN OREAT AR | % 05 HE BT R AT AR A VUL R DR AYT A ) B bt nae gk
BRATA Y 2K - RGfr AW 5 SR AT AR B AR B 2 EEEA AT AR e AT AR R LR SR T
R BT A AT A IR CIERT AR E R AT A R R IR DL S
P 7 AR e Al S R AR R S A 3 Rk AL 54 05 B iR = A &) o
WA Y, AR 5 B = e &4

[0134]  —HF )=

[0135]  Prif % E, A A EME R DIRe AR, B Er K E B2 Z
2o

[0136] WL F&dd Rl CHRARIEZ XM B REBEAE 3 IREANEFEER
JGIZH DReRI AT o B R dm 2 v, AL Al A & B iRl =X (1) ~ 3828 (3) B s it il fe Ak
AW H] HBUE A RS Y ik B TR, B m] B 2SR EAR 25T AR R
FRATHEY) . SRR R AR Bl W i IV 277 S5 R e AT AR TR — R e S R B AT A ) %
TERT AR B , A i S PR AT AR A R s A I A BRI B R 1T S ) TR
AT AR ELA 1 R R R R TR L R P 1 T AR R ) e W BT AR R R R L e
Ko BT , A A] AT PRI Lep BTN B 5 B P BCLX SR R 1 R R A
FAE

[0137]  [SEjitaf]

[0138]  DATF, ) A SE i 9 0t A kB LA B PR AR U0 BH , AH AR & B 2 SR AR 58 T iX e s 1]
REAHEHILEE , WGELA S PSS i .

[0139] @It DA R B B 6 A2 R A iR A AILH 3 RO o A A B B Il e 4 540 - 5
. WA MRS 5 X TR bR B G 5 A R

[0140]  sgjEfsl1

[0141]  AKHEPL N e Bk A b &4

[0142] [fk13]

». . » e
W:k}i* o %T«s}“ ek TR
D e WEIARET Mo
e B O i\‘\}% N X
x::’:{i av NN
Be 1AL
“ (’\»?I .g\'
§~} \x':"? ~‘:{\ &f
()
[0143]
f'::‘ﬁ\‘w..
R N2
P
B =

&

[0144]  FE AR E NN EE35.0g (0.243mol) v 1,2- ~HHIE L 5 (1,2~
dimethoxy ethane,DME) 200mL, ¥ T 13 (I DMEVA R ¥4 HIZ0°C 1k N2 69MF) 1F T L4
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FEVE 96 . 8mL, FEVKI A Z0 T FFE30 40 B o WS INMEWE 70mL , 76 2 3 T HFE 104380 5, S s
L5 (1) 75.6g (0.763mo1) , 7E65°C FHEHE309 8. Ho g, iR N2 — 2K JFEW; 73 . 9g
(0.280mol) ,7E95°C FH 7 K SN VETRYA H 2 =I5 5, JEBUFTAT HE A 45 o » 5 9 779
& AN R o R PR B 8 A EE 3 V2 0 BT A5 IR SR 1R AT Ak, RIS H (A 4BA 8. 0g (24.5mmo] ,
FEZN10.0%) 6

[0145] HFERAHE FHRM2,8- R K IFBEN50.0g(0.146mol) \H:iME24 . 4g
(0.146mol) fH{L42.78g (14.6mmol) HEFR =41192.9¢ (0.438mol) i —1,2-F ke %
5.3mL (43.8mmo1) \1,4-"BLEIL, FEL15C N HE— & g S BLVER VS 2 2 %08 5 , SR BT
A HH KD 45 B » RV 70 H 28 U 2 o o R R A C BBV 0 T A ) B v AT 24k, DA 1 £ [
R IR EAB 11.2¢ (26.2mmol , 7 ZE N18%) «

[0146]  ZERSIAEE AN A4EA 8.0g(0.0245mol) \DME 138mL , 5 BT 15 I DMEVE VR4 4!
F0CHLIE N2, 69MK IE T 48 O A9 . 89mL , 7E VKIS ¥4 A1 R B 3E 304 % o ¥ it i
6.7mL, fEE IR FHFE100 80 )5, B IngE AL E (1) 7.5g (76. 0mmo1) , /£65 C T it #3098 . H
J& B INFREAB 11.2g(0.0262mol) , 7E95°C T HHE 2K o 4 [ BEVA VRS H) &2 =05 J5 , SE BT
M K 45 B KV 7R 9 He 28 1 2 3 o R PR J 8 A C 1BV 0 T A ) B v R AT 24k, 3R 193 7g
(5.50mmol, 2 H22%) WAL B KRB E - AT I E) B3 (Atmospheric
Pressure Chemical lonization Time—of-flight Mass Spectrometry,APCI-TOFMS) .m/z
674 [M]+. "H-NMRIU 52 45 F (52 #5771 : CDC13) sr T 2+

[0147] K4 Fiv ik & Rl 5] A i BH -5 h e ) & BT V5 KA Ak & 13 A& 7025 A1)
26 M EW29 A EY36 AL E W45 WA WIST IALEYIH-1 AL EWH-2 AL & HIH-3,

[0148] 34k, WAL M EW13ALE 25 EP26 WHEY29 L EW36 L5
45 WA WBT AL EN-1 A A YIH-2 AL S YIH-3, SR BIVEH HLEL T .

[0149]  [{k14]

L

[0150]

-3
(0151 Sl
[0152]  E TV AT 5 57 Onm i L {4 45145 (170 10 R BRI B HE B 1= 0 1T 02 s
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LL2.0X 107°Paff) 45 R 2B 2 . 1 25, 7E170_F LA 30nmi¥) 2 5 2 AR 3 (CuPC) 1A
ERGENE 4R, LA 150 J5 BETE sl — R G ER 0t — i (NPD) 123 7L 5 J2 - 4k , 7275 X
R IE b, B AR 28800k 3 28 91 0 RO Z B AR B S L 515 88 Zen B 1k
R ETHEICM B L AP [ (4,6 —FOREE) ML -N, C27 T me B B8k (111) ]
(Iridium (111) bis (4,6—di—fluorophenyl) -pyridinate—-N,C2’ Jpicolinate,Flrpic) ,LA
30nmf) 5 FEE R G2 o Flrpi e IR FE 20 % o 4K 1, PA25nmf J5 FETE AL qafE Al 1 o
JZ& o B, AEHL R E ERAL . Onmif) R TR R B (LiF) fE N FiENZ e BT
FENZ ELATOnm ) JE 2T pedn (AD) RN AR . Ir 3 B A WLEL T B A £ B LB = A HLEL
Tl AE R 5 i L2 2 BB IR N Z B Z A R

[0153] b B 4510 A AILEL o 4 32 422 A1 308 L U e N EL VP s, 45 R i\ B B 3R 2 7
(R TR R b, 2 B G R M RO ER o K 2 2. 5mA/em” R (KA (RTIRHF 1) &
350, o RIS B SR 4T, 3R 13 T R AFLrpicl At

[0154]  SEJifi 51 3~ S it 519

[0155]  fH LS W13 L AW25 A EWI26 AL B W29 AL A 36 ALE W45 AL B W57
B S LR N SE Tt 51 270 () RO IE R FARKEBE, B A A , 55 SE T 45 2 ) 4 4 il /A AILEL
Tofto

[0156]  LL#fI1

[0157] B 1 ff FmCPAE Jy 5L it 451 2 () A 06 J2 1K FARBA L LA AL, 55 S it 451] 2 [ A5 e 1 A7
HLELTTAF o

[0158]  EbEcfHI2~EL B4

[0159]  Bg 1A LG WIH-1 ALAH-2 A& WH-31E A SE e 29 (19 RO 2 1) AR H k)
PAA, 5 <25 2 () A 4 /A HLEL oA

[0160] 55 i i A51] 2] A0 b Xof S e A51] 3 ~ STt 9] 9 B LG B 491 L ~ b e 914 7 Bir 43 ) A AILEL e A
AT VR, 45 R B B A R P s R RO T o 3R] S8, SETAR 3 ~ SE i 4919 S b A
1~ LE B 514 BT 451G HLEL T AR I RGO 63 1 e KK 4 75nm, 3R13 T R H Flrpicl
[0161]1  [#1]

[0162]
FRM R R B F FR AR
it Cedim™) (V) (/W 3
i 200 6.8 3.7
13 1%0 7.1 3.2
25 210 7.4 3.6
26 190 5.8 3.5
29 193 5.8 3.6
36 210 7. 3.7
45 180 6.8 33
57 185 5.9 3.4
mCP 140 8.7 2.0
H-1 100 173 1.6
H-2 140 75 2.3
H-3 160 7.5 2.7
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[0163]  Sjiafs10

[0164]  ZEF AT A0 & 6 JS 70nmI) S AL R4S (1TO) (1) BH AR 1 B 3B AR b, ) i B 2 2K
PA2.0X 10 °Palf) B 25 K 2 B 4% T . B 5, 26110 1 RA3Onm ) J5 J 2 iR AR BE 75 (CuPO) 1B
2 ENJZ 4T, BA L 5nmi¥) JE BETE i — 2R 3L 25 0L — it (NPD) 12 7UrE i J2 o« kit , 7545 7K
i )2 BB AR 22905 R L A PR N RO Z I F M BHR AL &L 516 8B =500 1r
(ppy) 3, BA30nmif) J& FETE A K 62 o 1t (ppy) s N 10 % o 4k 1117 , PA25nmf¥) & JE 2 ifA L gafE
NH TR E BT, AR AR B UL o )R S AL (LiP) fE N FENE &
&, FERENE ERATOnm ) BRI i (AD R AR, IPEAALEL T -

[0165] X B A5 HLEL TG At 2 482 41 5 v Y55 e I EL I v I » 45 SR i A B 2L 3R 2B s
(R SEHE PR AR 20F , 2 L H R B R A SR A2 20mA / em® Y BR BN (4B (T UR %R
M) A3 N TT AR R OGS OR A A530nm, 3R 453 T ok H 1r (ppy) st K 6.

[0166]  SEJE ] 11 ~SE 17

[0167] B VAN EWL3 G256 AE Y26 A Y29 WEW36 I EW45 AL &)
STANE AW LAE N SE ] L0 1 R 56 2 1 AR LA A 5 15 S 48] 1 0[] 56 1 /il /B A ATLEL
TofF

[0168] [k {5~k 254618

[0169]  BR v {8 HICBPH-1H-2 H-3{E AL it i 10 (1) &' J2 1 =484 BE LA A1, 55 SE it 5]
LO[A) At /A HLEL T

[0170] 5 St 451 1 O[] A5 b ot S e 451 11 ~ S 811 1 7 B LE 35 48115~ L 3 4 8 v BT 751 4 HLEL
TCAF AT VAN, &5 R\ B B A R 2R e i R 6 PR o F 3 m] 55 e, S 11 ~ S 461 17
S5 ~ L B 4518 BT 45 B A WLEL Jo A4 6 & 668 I B K%K 9530nm, 3745 7R H 1r

(ppy) 3 Ko
[0171]  [32]
[0172]
Wi {edim?) V) {hoi/W)
10 1 2000 &5 37
SEHRR 1 13 2000 8.9 35
D 25 2100 a3 16
SRR 13 26 1900 &5 3.5
SRR 14 29 1950 &5 3.6
S 15 36 2100 ‘ 8.9 3.7
L 16 45 1800 &5 33
SN 57 1850 8.6 3.4
5 CRP 1120 8.7 28
thie il 6 H-1 1200 8.8 2.2
bRt 7 H-2 1000 8.3 1.9
AR H-3 1600 9.2 2.7

[0173]  SEjafs]18

[0174]  FEJE A 8 2 R 70nmiP) A AL BB (1T0) 1 FH AR 1 B 3 HEAR I, 1) FH B 25 28 5V
PL2.0X 10 °Paff) B4 & B R 1 46, £ 170 1 LA 30nmfr) J5 B I ARBL % (CuPO) 1B A%
TENZ 4R, PA15nmf¥ J2 5 T pl — R R 25 — i (NPD) 1B = &t )2 - 4k i, 7625 7 Uf%
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iy J2 b AN R 28 B YR R LR VR N R 6 2 1 AR A B FImCP 5 4B 15 2RI F L rpic, BA
30nmif) JE FETE R KR G2 o Flrpi c M 5 120 % o 4K 1 , 76 & 6 )2 _E BAsnmif) 8 T itk & 41
VE 73 SRBAES 2 4k 1M, LA 20nmif) & JE K ARA L asVE N 150 2 3 1T, 76 f 155 2 F DL
1. Onmff) & ST AL (LiF) /E N FIENZ B e, 78 PR N2 L L 70nmiT) B FE T
B AD BN BT3B A NLEL G B a0 Z 04 8 72 B BT R B A ALEL T AR, 7E B AR
SRR 2 MBI FENE , RAER G5 R 5 2 2 e s SR 242
[0175] X B A5 A9 HLEL TG At 3% 482 41 S v Y5 0 T N EL I v I, 45 A A B 2L R 3 s
FRER AR M o B3R, SR R TR R R R R ER SR HE A AE 20mA /em” R (1) B Bh A (R AE. (T SG4F
M) AR EN T R OGS ORI 4 75nm, 3R 45 TR B FLrpicHI R .

[0176] =it 51 1 9~ SE Tt 15125

[0177] B VAN EWL3 G256 AE Y26 AAEY29 HEY36 I EW45 AL &)
STARE AL B W1 RAE N SEHER 18 23 SR 444 R LA A, 55 52 i 491 1 8 [R] A e il /E A HLEL T
o

[0178]  EL#f9

[0179] Mg s tol 18+ B A L & 4 JZ AL s IV B E 1 58 9 25nm, HAN T B 2% /X FH 44
2, BRI A AL, 55 S 4] 1 8 [ b i A A ATLEL 7T A2

[0180]  [LFCf10~EbE 12

[0181] [ T fif FI{L A WH-1 AL A WH-2 (LA WH-3 4 R SE 5] 18 (1) 2 7R 2444 LA
b, 55 SZ 51 8RB HIAE B HLEL T

[0182] 55 S f51] 1 8 [) Aty XoF 52 it £81] 19 ~ S it 451 25 J2 b 35 49119 ~ L A 491 1 2 i 4319 A AILEL
TOAFBEAT VPAN , 45 SR A B B R 3 M ) RO HRR 1t o B3 T 45 5, STt 19 ~ STt 451
25 L3459 ~ L Al 1 2w B9 I A ALEL TG A4 B R D66 1) B KU K4 76nm, 3743 1k B
Flrpiclfi Rt . B, S 19~SZ i 4125 A Lo 5519 ~ Lh 35l 1 250 4 A RO 2 1 = 4k 84
KL AmCP

[0183] (73]

[0184]
=g (edim®) (V3 {Ford W

SRR 18 1 200 7.0 36
U 19 13 190 7.1 3.4
LR 20 25 220 74 37
26 200 6.8 3.7
29 208 6.9 3.7

36 220 7.2
| 45 190 73
57 195 7.2 3.4
this o - 140 7 2.0
bedewi 1o H-1 170 8.2 26
HeE 1t H-2 180 8.3 2.7
PR 12 13 200 9.0 28

[0185]  S5AME A7 JRBE £ BH L BB L , 45 Fir A ] v m] WA R4 R e, {2 e
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