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[0001]  AHIERHIEH K 2001 4 8 H 10 H.HIES 4 01815435. 2. K A I “HHL 4
JE AL G PR S o AL B 1 A IR 2 R

[0002] A< % I ) &0 ek

[0003] ANk BH#P A BA oot ) L EUR SER I B 6 B WL e A1

[0004] AR 5

[0005]  “HHNLAIE M (OLED) [HARIELES JiPRIE & &, OLED S A H i HE A2 o)
T ERHEEUROE (electroluminescence) , BTk 70+ HE AT B ROG . X Pk B .4
PR ASTHRRS ROCHERRZ A5 el () TAF LUk I, B8 =y 2h 28 R 4001 OLED Refe i H i
AN =4& 206 (RN ) 117l

[0006] IXLEHIF@EY (electrophosphorescence) {H#3: OLED 4 1] B8 LU AN ™ A£G
OLED HAT B & 31 S i 123805 . 1X2 BL R T AR ZEAE IR AR ) SR i e v i s DL A 5K
3500 52 , 7E OLED HE B 1~ (exciton) WIKZ) 75 % AE N = L6351 H1 25 % /E N L4k ZS
W, 85T BRSB el R B 2R ™ AL &R S, MHREgS
Wk e R BB RGeSO R TIR A o BN AL 7 BRI R 5 HR 28
BRI ERIK =R SAE TR E R T, I b =ik a&nT OB & ([ 258054
A (relax) BIRS =R REWE, AU RER] LR A =4S BUK RE, 28
JaVE B CR SR - R, fEsE 't OLED B 100 % B H G & 1350558, BUA T A Uk
ReBERSAE B R H

[0007] 45 &, B M & 3L 8% Ot # #l f8 % 7£ OLED 7 ff H LA ok (Baldo 55 A, “Highly
Efficient Phosphorescent Emission from OrganicElectroluminescent Devices?”,
Nature, Vol. 395, 151-154, 1998) , H AT 54 50 A 2L L B0 iR BAG W E Y

[o008]  IEH, AN F I ST LSO G R S W o SR, BEAE AR — A& & N A
Lo 2800 BAf TR TR AV 55 HE B R )8 EIREUR SR B
Jte FHZNHIRAECE P BIIE T X LR Y Bb i — A . AVEBDGIEE F AR SRR
TEEAWAAELERE AR AR PR R . 2RI 2,27 - BRubiE 8 T3k
¥ BILEAN G FHER IR RS (kiE e ) Tala P2 s+, Retefi g
MBI T FRZ AR RN I Gl A B ReFE B A AL A AH G K%
HERIE AR E W W = (2- RIEMEIE ) &8k (T11) 2B R ILE 48 5 e AR v g i 75
(MLCT) »

[0009]  #ATfT, H1 MLCT 25 B 61K 23 1 & HE IR IV B Bl B I T FR R &5 6 WLBC AW
DR REE o 1% S RE IR PRAR AT AR ME T A AR HL il i R AR R G ] WO (R AR
FH ) RNk (b R B C A HL 1

[o010] 75 B2 RefE & B SEA R rL B AR, JCILAE G e 8 € D sl 7 AR I R 5 i i
o

[0011] ey 250 HA (5 & €0 R 20 €5 P 38008 O 110 S B 2 L A (I 2 B i i 45 X 8 B oR
R A RN H A, BT, O UESE R RS (21 (8 ML BB G 25 1R [
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I 3RAF T A =BT, SR T HIE 1005 N E 7% (n,). £ Baldo,
M. A., O’ Brien, D.F., You, Y., Shoustikov, A. , Sibley, S., Thompson, M. E. , 1 Forrest,
S.R., Nature (London) , 395, 151-154 (1998) ;Baldo, M. A. , Lamansky, S. , Burrows, P. E.,
Thompson, M. E. Fll Forrest, S.R., Appl. Phys. Lett. ,75,4-6(1999) ;Adachi, C., Baldo,
M.A. F1 Forrest, S.R., App. Phys. Lett. ,77,904-906 (2000) ;Adachi, C., Lamansky,
S., Baldo, M. A. , Kwong, R. C., Thompson, M. E. F Forrest, S.R., App. , Phys. Lett, 78,
1622-1624(2001) ;LA & Adachi, C. , Baldo, M. A. , Thompson, M. E. , il Forrest, S. R. , Bull.
Am. Phys. Soc. ,46,863 (2001) . fEAFHZREMIGIE, fac = (2 ZRFEMERE ) 5%k (Ir (ppy) ,)
I 00~ JC3, HI 98 REBR EARM B} 3— 2R3k —4- (17 - Z8 58 ) -5- ZR 3% -1, 2, 4- =M (TAZ)
SEPL T R > 85 % I B PR (17.61+0.5) % K4 E T8CK (n,,) . 2 Adachi,
C. ;Baldo, M. A. ;Thompson, M. E. Fll Forrest, S.R. ;Bull. Am. Phys. Soc. ;46,863 (2001) .
AT, R (g = (7.040.5) % ) LEREWEEHX (2- (27 - F9F [4,5-a] BENEL ) nbng
RN, C°) ( ZEEFENEIR ) A5 [Btp,Ir (acac)] 4 EUEMH . 2 Adachi, C., Lamansky,
S., Baldo, M. A. , Kwong, R. C., Thompson, M. E. # Forrest, S.R., App. Phys. Lett. ,78,
1622-1624 (2001) »

[0012]  FEIXEESRAG LR —Ph A, i B AR SRR ST —48 8 Btk =481
e AR, BCE R AR b rar I BB IR, AT ERAS T I8 100 % HIUR &, T 3k43 T &
B XS FEEREGYANKIGEAT (OLED) 4 FH 56 BT BE FUI ) 175 (00 AH G 1
BEME, 2% Baldo,M. A. ,0’Brien,D. F. , Thompson, M. E. , #1 Forrest,S. R. , Phys. Rev. ,
B60, 14422-14428 (1999) ;Friend, R.H., Gymer, R. W. , Holmes, A.B. , Burroughes, J.H.,
Marks, R.N., Taliani, C., Bradley, D.D. C., DosSantos, D. A. , Bredas, J. L., Logdlund,
M. , Salaneck, W. R. , Nature (London) , 397, 121-128 (1999) ;DL & Cao, Y, Parker, I.D., Yu,
G. , Zhang, C., fil Heeger, A. J., Nature (London) , 397,414-417 (1999) » {fEPAFMEHENHL T, iX
R ARG . SRR R A REE NN, AR S B B A E Y m R =
254k, 204 Baldo, M. A. Fll Forrest, S. R. , Phys, Rev. B62, 10958-10966 (2000) , 3=
PP AR R EIB T e BRI, A RHE A B A 5 48 OLED &5 1) 4 Y H e A k)
UL Re g 2k, PRI S 2 T R E— 22 N . A THBRFARR FRMNEER B R
() FRY % 5 4, 38 [ A 0088 (0 FELEORE DG (R 42 ] DA B B 32 R B L 3R Uk 4 BB A4
HI5E S = AR E e B . 2% Baldo, M. A. Fll Forrest, S.R., Phys. Rev. B62,
10958-10966 (2000) ;Ford, W.E., Rodgers, M. A. J., J.Phys. Chem. ,96,2917-2920(1992) ;
Fl Harriman, A. ;Hissler,M. ;Khatyr,A. ;Ziessel,R. ;Chem. Commun. ,735-736(1999) , X
AR R D T AR B B AN B3 KT e, %V Re 8 2 A 80

[0013]  AHLRGAF: (OLED) (I 2418 ot v AT IO I R R A L ) SHUIH 2 B A PR
SR HEANH s A X2 R OLED BAT &5 Phas #E 98 AE N, A df g e X il
MANEF BT (PDA) I EHL BoRds A 5 S R HUA I L 2% DL 38 fE B DG
Uo BT eI B, SR A, 5 AR A 20, SEdE B VE [, i — B TR AR
B0 A IR SR R AR 2 7= 7 V09 775 OLED #E 1R S BHARST 2645 (CRT) RV i B~ 77
(LCD) MIARBAREA, 15 =3 H arf il B G 1) 400 {236 T i+ Bonds . H
TEATREDCAACE, EE OLED 4 A HAA B QR T3 e AN AT i) AR AT, B 4]
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R ICAT I 77 o

[0014]  OLED [/ Jt— M4 I BB RSB . 3K B FH IR T “ B0 2 Fa R T-H
Bl 1 = SR AS IR CHIARTE 22 KRIE T VL 7 BB 4R &R ROk,

[0015]  @GI A A ML BUR CAEH R T BRI AT S5t 40, B i, 1F
MR I S R EOR LT A BT (B2 7O F4F EL P ELRIE R ) nlZs 5
Rt KA, AN F SRR BRI AR = 2R S AL TR = K B =
T o REMWE, M T A BOCANLE B G, S0 5 2eifUr 50T DLTR S 48 31| 5K =
WA, HIL A T RO S 26T ANB (R 25% ) T Refs ™ 4 i
AR STAT TR LEANL T I AR =2k s T A 2O A 3 0 3 4R i
T RRA R AN HH b A2 SO IR RE B AR I A R R TR A o i BE R R IR 2R B TG HR T
AR, NI T a1

[0016]  ASJ W MR

[0017] AR BHWS B AR ek i R BUR OGRS B G A WG BAL G4, A1 A IR 28 R 56 il
AWEBUEYRIANROCEAE, UL & X LA WL AT B T

[0018] AN I IRV 5 S i 77 298 K AR FH AR R WO 18 1Ry 8 16 DX s 7= A e e S0 Ot 1)
RGTHECEHLE B S YIE OLED,

[0019] AR BH 3 A0 b R 36 B84 Q8 ] WL i () 1 ' DX dak e HL A oSt i s EUR e M e 1
A& B AT

[0020] AU BRI A4S F A BRI 4 BUE 1 =AM R KR AR B AL RO GIZ 14
BB AR EAARERKTA 1X10°/ PPk 4 1 X 10°/ P AR = 8ok SR 34k
MR B AR = U &S I BE AR T 5 A M BHR BAR =R S RER » R =S ST
FEHERR B R AR NS RLEA F T2 5 X 10°/ B, MEARIEA E T4 1X10°/ 7.

[0021]  ARHEW KAVLROLE, A A ZERNTY I/ BRI =4&BRESNF
M B 70 B Z AR MR, Z AR B RA T4 1X10° 8040 1 X 10°/ FD i)
TR I 2 ZR I AR = B S R AR IR = 2Bk S B ZUIR T- 24464 BLIK
AR =GR SRS

[0022] A< BH B P ks

[0023] 24 T 2B ULEIA R B, A6 B B TR T AR I S 7 58 AR N SRR I A2, AR
BHANBR T Bz FRORS 1 v B AT B

[0024] [ la s T AR RIEKRLBE AR IR (LOM) SUEIEEUR G (PL) S XX
(4,6— HARFE ) - MEREAR -N, €7 ) (HibmE FERIR ) A%k (Flrpic) ( HIZE a) ;% (4,6- 3
I ) - MERERR N, C7) ( ZERSEN M ) A4k [FIr (acac) ] (&R b) sFIXL (2- ZRFEMERE
N, ¢7) ( ZERFEANEIR ) A% [ppy,Ir (acac) ] ( H14k ¢) ;s PLRIX SEAK LS 4y 145
#) : (Flrpic) (458 a) ;[Flr(acac) ] (458 b) ;A1 [ppy.Ir (acac) ] (45t ¢) o

[0025] K] 1b 7R T LAF OLED 544 1 LB R )61 110/ CuPe (10nm) / a =NPD (30nm) / 4%
% 6% Flrpic ) CBP /A (30nm) /BAlq (30nm) /LiF (1nm) /A1 (100nm) .

[0026] & 2 En T LAF OLED 45441 (¥ B FEL I 25 2 AR I A R EUR T B TR (1, 2350
EHE) FshERE (n, 2503 ) :1T0/CuPc (10nm) / « =NPD (30nm) / 7% 6% Flrpic [
CBP F= 14 (30nm) /BAlq (30nm) /LiF (1nm) /Al (100nm) » & 2 K3 K &7~ T CBP A& Flrpic

11



CN 101096592 B WO P 4/24 T

FARE = A re g pe g A

[0027] K] 3 W/~ T 6% —Flrpic:CBP #iE (100nm J& ) 7E Si & EEEMKMEE T (~
500ps) 7E T = 100K T~y KRR K % . o T1E 10K R 3R43 1) CBP @ tokit.
[0028] &4 B~ T 100nm J% 6% —Flrpic:CBP #i7E Si 3L/ FAER MK IR (~ 500ps)
T fE T = 50K, 100K, 200K 1 300K T [ '3 ke . Bl 4 FHELEoR 7543
CBP Wiy Flrpic MIOGEURE (PL) #0C% (npp) HEEHBIME

[0020] || 5a.5b Fl 5c WaR T AR B IR 22 b —Fofr B8 [ 8 - 00 ki e I e AR 8 — M AR 1
S

[0030] &l 5d B T A A B R HA i i BAIE 1112 22 20— Tl B B 88— XO00A Bk P o P A 1)
=i SE A

[0031]  [&] 6a F 6b Z7R T A K B2 22 A — P 2R 90 8 7 X000k Al P 7 e A 1) — e AR 1tk
S

[0032] 6c o~ T AR B 1 B AT R e ORI % 22 2D — P A 2R 9 2 00 A ik e o7 A A
[T E S A1) o

[0033] Ta—Tr B7R T AR HIOBOEA VLA B A SV AR S DL AT & S 61 o
[0034] 8a-8d .7~ T K A Ta-Tr A NI & B G WAL 2 4516 DL K BRI 264k,
HYI—LEELA

[0035] [ 9a-9g Eor TiX B TR MR MRV &R AL .

[0036] ] 10 27~ T Pt (ppy), F Pt (ppy) ,Br, —F KR FHOGHE. A8 BASERE, #5
SRR T MLCT BRE, DL R W ARG, RERIET —4& n-n "IKIE. Pt (ppy) Br, )&
T T R S5 R0 S BOAR L Ah —E WMIBCIR IR RO 25 diag 4 SR AT 150 TEAD .

[0037] & 11 2878 (ppy) AuCl, A1 (ppy) Au (2,2’ — WHERIE ) IR SR L. —
HHAR LS n-n TRRERE.

[0038] K 12 &4t (C-N)Pt (acac) BLAHALKRIEI CIE BEEE, [ T 4, 5-F,ppy-EL (‘&
XN HEUROEIGIE ) LA, B AARR A O BUR DG 2 56l . Tr (ppy) 5 2 FREUKR
[0039] & 13 &Hi% (4,6-F,ppy) Pt (acac) fE=IE (RT) F1 77K T ICEUR LK 561G
ekl R T 5T E—BCAIAE TTK T 343 IR G FE =35 3R I O 1
[oo40] K& 14 255113 B T (ppy) Pt (acac) « (4, 5-dfppy) Pt (acac) # (4,5-dfppy) Pt (pico)
IR FR RO RS G .

[0041] 15 2551 i B T typPy (acac) , bzgPt (acac) Fl btpPt (acac) WIFRFRIEEUR K
UAp i

[0042] 16 251U BH T A (2-(4,5— 9 ZR3E ) mbmedl ) ( ZWEEENETHR ) A 4AH) &1
OLED HIFRHR LB R G & 5T 6HE . OLED HLA 1T0/PVK-PBD- #5245 /Alq,/Mg—-Ag JZ45#4 . PVK
JZ B FEEIR AR Ry B — 5 2P . PVK =58 G FEHE MR PBD = (4- BEZRIE ) (4- fUT
5) MM, Algy I Mg-Ag JEE IS IR R UTI . OLED HAT 1. 3% MIANECRFN 5 AR )
W 7~ T EL St eis Bl PLE 5

[0043] & 17 Bon T AR B9 H 0 —S8b LR 2> T 85 M FAEAR R I Ak - E1R R
G =SB R B E
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[0044] & 18 7R T H T WINAA HL I PRA R 16 = e 25 iy g 42 o . 1) R BIUR 23 1
e AR

[0045] K& 19 &7~ T TPD. BCP. CBP # Tr (ppy) ; SHIHE A A& BT PLOEP IR G iE
[o046] ¥ 20 BoR THRIE AR B DY R R AR — TR R BRI Y

[0047] K] 21 87K T 8% Ir (ppy) 4 75 TPD (¥ AR A M Y.

[0048] [ 22 BR THFT () 200A. (b) 4004 (c) 600ATN (d) 800A IIH L &5 1)
7E 650nm L% [#) PLOEP 7E Alg, " IFRPREE B L7

[0049] [ 23 B8 THT (a) 2004 (b) 4004 (c) 600AT! (d) 8OO A I3 B &5 1)
FEREE DI A S N I FL

[0050] A HI VR4 HIA

[0051]  PRAENF VR R AR B B Re e B Sl 77 58 o IR U ST 77 SR A FH AR 7 Y S5 481, LA
N A AR Tix 2,

[0052] AR MBI AN EBASYERE : ) ELESEW Ir, EART Ir, EA=E
JEL R MLCT F m - "ECARS IR S 4 T ARG RS 5 (b) HhiZs @ se: T
S5 HL TR/ B IR AR I 22 D — AN BB 1 XA B A B A S 5 AR B B A AH
LU, T 3 B AA A 2 B 1 ] D6 A B €2 SR sk 4T G X I RS (shift) AT (o) Hihizé g
BT 2 D — A R T B A A, e T PR BURBCR B, 5 R &6 B i
BT AR B 45 44 o

[0053]  BRECATEC A B - &m s T &R IR FimAk. 8B TARSIREARA ZA1EN
H L& BG4 2 ST I ISR, @i B Gary L. Miessler # Donald A. Tarr 7E
Inorganic Chemistry,2™ edition,PrenticeHall, 1999 Hf ik, A< % BH AL 4400 Bk B
ZHNANEBALEY, R IX e S 4R - R

[0054]  AK BB AN EIL G BEE 2D BB LR, HdiZ 2 AN BB
R A2 B B FRCAR. B, 408 JR 78 TiZ 2 D — NI A B AR AL — N R 10 B4k,
AR A% A D — S BB T BT AR X A . AR R BT rh0 R T (fF
RSO, W& BIR T ) P Bk, AR B CE IS B S EA £ A
BB XU A LA

[0055] A% & B IR 22 /b — A S BH B 1 XU Bk O FC AR 25 L1 FH /R0 1 AR 2R B
A A FAEBUREC A, BT Bl A A A& S 1) w] w906 L S B s IR R« fER
B A b A R s BUAREE A B e T R OB BT A%« £EIE] 5a.bb Fil 5c H412% T Ak B
ZA DA BB T XA B B AT FC A ) — AR S . S 4k, 7RI 6d R AR T HAA R e
EUARIE B AR B 192 22 /0 — > B B 7 XU B A7 FC AR (R P AN R R 2491« BB AE 1] B
5b Fl 5 HF B I IRHFE, A K BH 1)3Z% 22 /0 — > B 8 7 00T Bk B A7 10 BB A T B A 8 AL
LR - 4B AR S R R TR A BB S A 2 M A R 4 B AR . B T4 )8
(R SR 7 ] LAAE A9 B sl AR BRI AR s AR sl AR DS IR AR 2R, 9 W AR SE sk 25 5400
IR SRR AL IR R R (el mT DAL FE U S AR A RIBE My, PRHRg « Lk I FHILE RS ) 1) — 350
SIAEAE. ] LIS IR P 5 48 IR 1 T R BC A B 16 2R 4 B AL BR AR 1K 2R 1A, A HL ARG AR sk
AEEAC RS B s AR B 5 R AR &R, B0 W k3 sk 2540 & 4 s B s AR B AC 2R BR 14
2, EA A AR IE Y, W, nERE AN . R, b IRIXEE L ] 7 — AR AR, R R
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AR IZ DA B X0A RO AT B A AT RO CRHX TAEEURBLR ) 145
T/ B AR AR

[0056] A/ BN IE 42 B 2 BE i 4 & 8 I+ 5% 22 20— A B [J) 0 0004 Bk e o7 B &
(158 B IEPUE A 4R . XA e B AR B 20 72 MR P8 ESE, 41 0s, Ir,
Pt 1 Au, Horp Tr A1 Pt 24 A IE 58 o

[0057] & 7 8EH: T 20— B I & 004 ik o AL L R 2 46, A8 B A HL4G: B AL A0 1
G B IR IR T 2 R R B XUA IR LA EL A . AR I iZ R D — DR R
RUA sk A7 AR BEAS A2 52 [ B 1, AN R X0, A AR BC AL LA, BUE I —2 4 & . %
22 /b — AN B - 00A R B AT B AR AT RO BAVE M PR3 4544, LLAE I 6a F1 6b H1 4]
28 TN —ARR S . 73k, 7R 6 1 A1%¢ T A Fe e BRI A R K iZ 2 b — 4
A B9 B BUA Bl O AT A4 R o SR

[0058]  FEA KA L& B G — LM &, Al ey It afaseE T
L R W IVA LW N S ool = = W e /4L W VALV & s Y /W (VAL N = WA 78 - R .
BT Bk ECALBCAR AL — MR IR o Ll SRV AEAS R B (%) OLED A4 FH A HLE B AL A4
F&—ACL BB, (BAE AR B ISt 7 Serp, (N — AN AR R Ik AL e . [RLHG, 7E 4 % B
Pz T =P, AVl E B S EFEN — 1Mk - B .

[0059]  FEAN & BHIAIR]— S 5 S b, ik — Eo Az e AL it B R I v far i RS Uy
P, 22 /b 1, 000L/mo1—cm, 16 22 /b 25 2, 0004, 000L,/mo1-cm [ J&8 /R W e 2 %) 3 44 fic
o IXECWCH I R f - NI JE TR 2 TRV R R R R T & E L
EW R, 8%, N =2 E T &8 PE SR 200 = 2R FHE %% .
Miessler Ml Tarr. IXFNECRHLIETECT AT LA il i 44 W I AE - )8 g 4% 4% (LMCT) 2%
&)@ - PR TR (MLCT) WM BT B 1 UL& 8 TR 11158 4338 J5U A R iE A0 5
& UL e SR IR A A I R

[0060]  EHFERECAL BC R LLSRASA HL4 B AL S0 ) i B /R W e %6 3 30 1 24 7E OLED HAfi A
I RE M PRt SR BRI A VL& B &Y AR, IXFHE NS B & WA ZAE A OLED H
R W K S AR AE S T B S AEFEAS OLED Hh i i v H B 7= AR 1y R S BOR 2S » IX LB
A )t P ZR WS R ] DL T8 648 OLED Hp = A vy FE A A R B ROG LA . AT DLIE $RIX 2t
Bl A, A8 2 BRSO IN AR sz FPE AR B o - X eIE

[0061]  7EA & B A2 [l — St 77 S8, PR SEde #ele Ak, JCH N T 3R15 96 )8 — B4 s fir
HH MLCT) Wy o 1A FRIX L FAR, A 2 AT RO I A2 152 3 PO IR 7R FL A L)
Bt m TR A AR R IR R S T 485 Bk FCAL IRC A4 R LA W1 ZE Comprehensive
CoordinationChemistry, Vols. 1-7, G. Wilkinson, Ed. , Pergamon Press, 1987 H1 ik i
BV b

[0062]  7EAS I BH (1)1 [l — Sl 7y ey, B 1 Bl TR — SR B i AL FC AR 2 41, AL
SREAEN R IR IR T — AN, EA1& AR dEmil i il k. 4E
IR A7 B A2 A SANLE B AGY I 68 IR 8 AT & 8 - BB Bk, IRk, /a4
R R —SL i 77 AT &8 - A AT B R A4 (MLCT) , A Rk o A7 B A4
2 A 5 OR FL R P I ECAR, AP RO i N B IR B S, AR ARE AR El AL
A5 1138 7] LA Comprehensive CoordinationChemistry, Vols. 1-7, G. Wilkinson, Ed. ,
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Pergamon Press, 1987 ik,

[0063]  ANARSZ PR T A B BT SEER R B L , 48 (5 X0 A< A B (1) OLED & 3 IR ek (1) H 30U
JePERETT LLHJE T AR R R4 & o i, P U008, ERERE 5 A o " iR A e
WL - BURHAT R MLCT) M ESE, KPR =4 T S8 2t OLED.
AR AR R EE VLS B SRS B EUR O BoR TRV 2544, fem Rk A T
HA BHANLE B G W MLCT Z5F08k Bl AL BC AR MR — 2R TR & W3R 7R R s AU i
KA. UMY R IR BT = BUR s, I LR JCHEFR 2 At

[0064]  BLANACK, ¢ e S 4R 5T R 06 mT DUl 70 B A7 B AR 5 | NI HEL 2R TR/ i
o 1 B A R R L PR B AR BR B A B AR SR AT o A2 BRT B W] LSRG = e AR Y
R TR A, T 5 W 725 A A DB A RH 4 S8 S 7 1 e e o 4R 23 TR0 (HOMO)
R AL, P T BRSO A A XS B, AT 15 R S BITOR A MLCT R
ILREIE 0o A W ) R U STt 77 22 DL e W< S A 540 BRI AR A B A7 G AR/ e HL AT i
W HL - B ) AR B LA e A b A s e v - 2 4

[0065] AR B 5 — N J5 T S LUR R« 51 N HA B B B 7 A B AR 16 R B
ML EALA Y OLED Lt BA SURARBR FC AL Fl A () A0 &4 B B 2 B M i A |- 200% . 49l
ur, RIEAEEZH [ (ppy) Pt (acac) ] BALEYITE W T =48 T s ZURe 80t . %,
HAEH [Pt (ppy) ] WALAWLESE N A P AT ] WL EwHE.

[oo66] AKRHKBCAVEEBIUEMAARETELESE, 0 Ir 2D DR E
LA ik AL L AR A2 /D — AN B I B - 004 B AL R . 48, AR B KA LA e
A AW AR 28 Ik St 77 22 AT LU I 454 ] BaBb . 5e F1 5d IR 8 [ B XUk BRI A ) 22 /b —
A, Bl 6a.6b Fl 6¢ [ =E 5B 5 W00 5% Be A7 B A 19 22 20— A, DL R E 48 a0 Tr SR
BHo 7R Ta—Tr st T AR HBEOCA VLA B AL S PR S LU BT R SHGTE,
N AZ AR )2 A BHANPR T BT /s IR S 461

[0067] 7R Ta—Tr o BT/ K A< A BH I DG B S A 6 4 IR 3K 8 A Q3R M S A9 1) il & 4
T

[o068]  2—(4,6— G ARIEL ) MEWE )5 A

[0069]  #R4F Synlett, 1999, 1,45-48, {# H] Pd (0Ac) ,/PPh, {847 FI K,CO, i, iH it 4,6 —
BEENER (Frontier Chemical) 45 2- JRMLIE (Aldrich) 7F 1,2- — R4 4 b i
Suzuki {4k H14 2- (4,6 IR ) MEREBCARRTIA .

[0070]  fac— — (2-(4,6- 3 RIE ) MEREAR -N, C*7 ) &4k (I11) [1FIE R

[0071]  Ir(acac), BL&4H 6 248K 2-(4,6- " FAHE) MEBEdE H M £E 180°C F £
PEAARGUE T AR 16 /o FEAEI RIS )5, A MBI R VRGP, DMEDTE
P FEPRHS T BR 20 ), R €™ ) B DABR 23 AR AT AR S MY () L e FR R o L™
Y 5 AEE | AP BT AT PURENT, BRI 2 G345 T4 16 % M2 g
fac— = (2- (4,6~ AL ) MERER N, C*7) &4 (I11),

[0072] [ (2-(4,6— 3 R3E ) MEmedt ), 1rCl], 4 Rk

[0073] 9 J% TrCl, « H0 BT E Tr (TTT) 443 e edE AU m B P kAT, A
EIX LA AW SRR I, B ] A B A T A AR R b TR A AR N T
i NS E M. I C-NoTr (u =C1L), IrC-N, (¥F @Ak Tr (T11) - SR — 2R 808

15
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B TrCl, » nH,0 5 4 M1 2- (4,6 AR ) ML ) 76 2- L E L MR EGYE

130°C NN 16 /MBS SR e T RIS IN/K S Bl f ok 8RN AR BRIk 2 B 7= R 90 %
[0074] XL (2-(4,6- G AKE ) MEWEAR -N, €27 ) (kg FRRAR ) &4k (T11) MIA
[0075]  [(2-(4,6- 3R ) MEmEZE ), IrCl], FCGWH 2 M= RnLne FFBRAE M9 1, 2- —

ALKEPERE AT N AREE 16 /M. FEAHIBI SR 2 5, FEm0R N 8, DL

BT PRV, DASR RATAT A S B (ke FR R » KL= ] — Ak - & i AT

AT PRI Z AT, fE 2R RS2 5, 315 T4 15 % 4i )3t (C-N),Ir (pic) .

[0076] XL (2-(4,6— —qEIE ) nbmEi N, ¢ ) (ZFHILHEIAR ) &4k (1D KIERk
[0077] [ (2-(4,6- 260 ) MERESE ), IrCL], BCA W 5 24 2, 4- IR HiH 10 24

I NayCo, 7E[FIL 1, 2- S S EME AR GUH F AL 16 /Y. FEAEIBISE

Ji s FEWR R BR 2505, L B =) FH P Bk o = A A AR - R R AR AT IR

BT, AR RIS 2 5, 3R18 T 2 75 % A s (4 (C-N) ,Ir (acac)

[0078] &L X (2-(4,6— —ERZE) AfmEdl -N, ¢ ) CROTES &AM ) &8 A1D s

J54

[0079] [ (2-(4,6- —JRAHE) AkmEdt ), 1rCl], B&W (K25 0.002¢) A& HIAUT 35

TACAE 2mL (1) CH,CL, ¥V P AL FE 16 /N

[0080] AL« X (2-(4,6- —FFIRIL ) nhmedl -N, ¢ ) ( = IREERE ) A8 (1D &Rk
[0081] [ (2-(4,6— 42K ) MEmEsE ), IrCl], LAY (K41 0.002g) H it &1t = 5L

£ 2mL [ CH,CL, ¥V P AR EE 16 /NE

[0082] &« W (2-(4,6— 3 2RFE ) mbmedl -N, ¢ ) (ke ) &8k (1) 15 Rk

[0083]  [(2-(4,6— 4 K%L ) MEmedt ), 1rCl], BlA4) (K41 0. 002g) ik & HnLie 7F 2mL

() CH,CL, ¥ P AL B 16 /N

[0084] &L XX (2-(4,6— — g ZKFE ) MEWEAR —N, C*7 ) (4 ZRFLake ) &4k ATD AR
[o085]  [(2-(4,6— g A% ) mMmedE ), IrCl], BCAH (K4 0.002g) A &1 4- K%

MHEELE 2mL () CH,CL, YR P AL FE 16 /A S

[0086] &L X (2-(4,6— —FFREE ) mEmEdR -N,C*7 ) (1,2- W (- ZRFERRIL ) L4 ) G
T11) (R4 R

[0087]  [(2-(4,6- & 458 ) MEmEdE ), IrCl], BG4 (K2 0.002g) L H ) 1,2- XX
( ZREEEEL ) SBiqE 2ml 1) CHCL, ¥ P AL BE 16 /N

[0088] G « W (2-(4,6— HHARFL ) MEMERE -N, ¢*7 ) (R) = (1) -2,2" - X (- - XfFAHE

B ) -1, 17 - BRZEH ) A8k (11D &Rk

[0089]  [(2-(4,6— — 4 45 H ) nib we 5 ),IrCl], B & 4 (K £ 0.002¢) HI i &
(R) = (+)=2,2" = X (= = X FREEIRIE ) -1, 17— BEZRAE 2mL 1) CHLCL, W AL TR 16 /NI o

[0090] &L * XX (2-(4,6— —FIEIL ) MEMEAR N, C*7 ) (2,27 — BEMkmE ) &4k A1) K& R

[0091]  [(2-(4,6- G455 ) MERESE ), IrCl], FLAY) (K2 0.002¢) HILER 2,27 - FK

AHIELE 2mL () CH,CL, YR P AL EE 16 /NS

[0092] XU (2-(4,6- —@EHE ) mmeEtl -N, ¢ ) (FIELFAR ) &4k (1D K& Rk

[0093]  [(2-(4,6- 3455 ) MERESE ), IrCl], BL&4 (K25 0.002¢) HIdERZAZE LR

7 2mL ) CH,CL, Y&V AL 16 /N,

16
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[0094] XL (2-(4,6- G ZEHL) mbmEdl -N, C*7 ) (HEEREAR ) &4k (1D [IE Rk
[0095]  [(2-(4,6- G455 ) MERESE ), IrCl], BL&4 (K29 0.002¢) HHIL & INEERRER
7 2mL ) CH,CL, Y&V AL 16 /N,

[0096] X (2-(4,6— 3 RZE ) Mmedl -N, C*) (= (OEmpdL) BHEeAR ) &4k 1D M4
b4

[0097]  [(2-(4,6- —F45E ) NMERESE ), IrCl], BUGY) (K2 0.002¢) &R = (HLm:
55 ) IR BILE 2mL F) CHCL, VAL FE 16 /N

[0098] XX (2-(4,6— —HKIE) mkmwetR N, ¢ ) (Fk) &8 ATD HE Ak

[0099]  [(2-(4,6- —F4HE ) MEREIE ), IrCl], BL&4 ( K4y 0.002¢) Hid & RIFALEI{E
2ml 1) CH,C1, ¥ H AR HE 16 /MBS

[0100] XX (2-(4,6— — g ZKFE ) MEWEAR N, C*7 ) (T ) &4k (1D HE Rk

[o101]  [(2-(4,6- —3AEE ) MEWESE ), IrCl], Bla4 (K2 0.002¢) A& b AL 8
7E 2mL [ CH,CL, ¥y P AR EE 16 /N

[0102] XL (2-(4,6- —E 3L ) MEmedl -N, ¢ ) (= 2REERE) (E4kd) &8 1D 4
J54

[0103]  [(2-(4,6- —GA45E ) MERESE ), IrCl], BL&4 (K29 0.002¢) FHI & I =R FE %
AIEALBRAE 2mL [ CH,CL, ¥V AL TR 16 /N

[0104] XL (2-(4,6- —E 3L ) MLmetl -N, ¢27) (otkme ) CRAM ) B8 1D K&K
[0105]  [(2-(4,6- —G4AE ) MERETE ), IrCl], BL-&4 ( K4y 0.002¢) FH i & FRINL e R4t
BRLE 2mL F) CH,CL, B ALTE 16 /M

[0106] XL (1-(4,5- KL ) MEMEEE -N, C*7 ) (nfkie FRRAR ) &4k (T11) A
[0107] 3@ X C-NoIr (1 —C1),IrC-N, 3 & B AL Tr (ITD) v - &A1 = R A i 4
IrCl, *nH,0 5 1 Y& 2- (4, 5- ZHREE ) mbme) 7 2- R L H IR EWAE 130C T
I 16 AN SRA R TS IR, B 5k pE R B ok B e . M [(1-(4,5- =
BRI ) MM ), 1rCL], BEEWH 2 M Entbme R AE I 1, 2- S SR fEME AR
BN ARZE 16 /N (EAEIRI IR 2 S5, 7E0H T B 25350, DU 3 84 FH AR Bk, LA
B AT R R N I E R R« KL= FH AR ARt ¢ SR AR AT P R T, TR 2R R
M2 5, 453 T4 (C-N),Ir(pic) .

[0108] [l 8a—8d Htl for T ok B K 7a-Tr KB E L& B AL &AL 2 S5 0 DL AL
XAl AP — LE Pl ik

[0109] A BH (AR ME Sl 7 S — AN S 2 X (4, 6— 3RS ) MEREAR -N, C*7) Hikmg
AR G4k (111) (Flrpic), & 7E OLED H AR CIB 2450, LA™ A A R0 W5 6 L B0 Ot
Flrpic (& M0 TF . HR#E Synlett, 1999, 1,45-48, 1§ Ff Pd (0Ac) ,/PPh, #E4LFF K,CO,
W, Mt 4, 6- R EEEMIER (Frontier Chemical) 5 2- JRAERE (Aldrich) 7F 1,2- — 4,
T OB Suzuki BRG] 2- (4, 6- ZHARES ) MERERCIARRT A . A [(2-(4,6- =
WARTE ) MEREEE ) IrCL], BAG Y. W K& TrCly » H0 BT Tr (TTT) # it 4 8 Ty
FEME M ARG B A AT , A X AL S W 11 23 SRS P T, S L e R e AT A A AR
S TH AP 1A A A B N b B el T AR E . 18 2K C-NyTr (mu—C1) ,TrC-N, IFR 4@ 1k
Ir(I11) —&EMr#n — B % 1rCl, » nH,0 Next Chimica) 5 4 {4 &1 2- (4, 6- —5

17
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AHEE) WERE ) 1 2- L IE LT (Aldrich Sigma) FNRAWIAE 130°CH Nk 16 /MkE
Heo FPWIILTSINIK, Bl 5 i nE A A BRSOk 20 B, 3RA5 T 90 % HIHOR.

[o110] &k (C-N),Ir (pic) BEAM— M TP T Fion. [(C-N),IrCL], B &HH 2 &
[FInkmE R (Aldrich Sigma) {E[RIA 1, 2- —RA LBt AEME A GUE T AT 16 /M. 7R
PR ENRN IR 5, AEIUE T BR 2 50, DL 28 () T B v, DUBR 25 AFA7T AR S M FR
WE IR . A A hE - SRR AT PRI ST A2 RS T2 5, 3R T 4
5% AL (C-N),Ir (pic) .

[0111]  FEA R IR — MRS /77 &, IATH i AN EARR B A RA 2- 4,
6— R — AT ) MERE VR YA BB R XUA B A AR (PR <@ AL ) AL B R R A
A Sy A BB B 1 XA Bk O A TG AR R AR PG S P R e B e B T 8 (B Bt 2210
Lamansky, S. , Djurovich, P. , Murphy, D. , Abdel-Razzaq, F. , Adachi, C. , Burrows, P. E.,
Forrest, S.R., fl Thompson, M. E. , J. Am. Chem. Soc. ( ZEEPRI S ). #WIEH ()8 T+
BUE ) MgI N FET 288 i A s Tr (opy) 5 RIBEGAR EC B BEG
oo AR (4,6- —5KEE ) MEREIR N, ¢*) mitng FRRIR A8k (111) (Flrpic) , 3A113R13
T (5.740.3) %A T EL 0% (n,) Fl (6. 340.3) Im/W FIRIEIHRE (n) .
P BATE R AR, X2 B0 COR BRGNS — X E (204 Adachi, C., Baldo, M. A.,
Thompson, M. E. fl Forrest, S.R., Material Research Society, FallMeeting Boston,
MA, 1999 ;Wu, Q. G. , Lavigne, J. A. , Tao, Y., D’ Torio, M. f Wang, S.N., Tnorg. Chem. , 39,
5248-5254(2000) ;LA Ma, Y. G. , Lai, T. S. , #1 Wu, Y, Adv. Mat. , 12,433-435(2000) ) , 5i2
A ARTE ) T 9O R AR AR L, S it T AR BB . 20 Grice, ALW., Bradley,
D.D.C., Bernius, M. T. , Inbasekaran, M. , Wu, W. W. I Woo, E.P., Appl. Phys. Lett. ,73,
629-931 (1998) ;Hosokawa, C. , Higashi, H., Nakamura, H. F1 Kusumoto, T., Appl. Phys,
Lett. ,67,3853-3855(1995) ; DL & Hosokawa, C., Eida, M. , Matsuura, M. , Fukuoka, K. ,
Nakamura, H. F Kusumoto, T. , Synth. Met. ,91,3-7(1997) ,

[0112] | la @78 TE =R BOG AR (10M°) SZ05E i BB (PL)
WA (2- ZREEMEIEAR -N, C7) ( ZWREEAEIRY ) 44Kk [ppy,Ir (acac) ] (14 ¢), X (4,6——
AT ) - LR N, C°7) ( ZBREE AN ) &4k [Flr (acac)] (i b) M Flrpic (iZka),
UEH] T BEBCIA AR DGR W . K 1a iE Bon TIXEEHKECE YR 70 1458 - (Flrpic) (it
a) ; [FIr(acac)] (£5#4b) ;# [ppy,Ir (acac) ] (£it)c) . E& M NIAF AL FEL T o1 B IEhid
T < Je C AR RELGRT e A, A0 A J 7~ PROd 3R ) 28 B A = 2 9040 7 ) (manifold) o &
% King, K. A. , Spellane, P. J. fl Watts, R. J. , J. Am. Chem. Soc. , 107, 1431-1432(1985) ;#H
Lamansky, S. ;Djurovich, P. ;Murphy, D. ;Abdel-Razzaq, F. ;Kwong, R. ;Tsyba, L ;Bortz,
M. ;Mui, B. ;Bau, R. ;Mark E. Thompson, M. E. ;InorganicChemistry,40,1704-1711(2001) ,
BT 1K =R EC SRR R 313 T @, = 0. 5-0. 6 [ EEEURERCR . Wb g+
IR T HINE] 2- ZRFE0EE ) 4, 6- f7, ZZBURASAE Fir (acac) [ PL g5 T ~ 40nm
WER, 5t RS ppy,Lr (acac) AHEL. M4, Fir (acac) B ZBEFEANIIRECA (acac) H
mEmE R (B Flrpic) BE#FECT J34MK~ 20nm ¥ .

[0118]  HHLAEF (OLED) FiEAE HA ~ 20Q/ DRy i HL P A ~ 130nm JE4 AL
B (IT0) JEAURATHIBIEZEN o A NUZEDTRZ AT, Fobs R RIBIR A i fe i UV- R
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SEIRBERIEVE 5 Bl ILJE, BT RIZEHBIZA R RGP . H~ 4X10° FEIR R, 18 H A
B AT AL, FEA R W B A RIS P RS Y& R BARE . H 5L, S TR
10nm JEAAELE (CuPe) &5 7ENZH 30nm & 4,47 — X [N-(1- 2858 ) N- Z a3 ] e
(a -NPD) 7R )Z (HIL) o #54, AGLUTRESIS ISR 4,47 N, N7 — TR EER
(CBP) F:fAHr) 6% —Flrpic 4R 30nm JERIGZE (BML) o 3¢5, 44/ 30nm JEFIXL (2- F
B 8- MERAR ) —4- ZRILZEYES (111) (BAlq) 2 LUK HL FIT R AE NS EML Hh . HA SRR
omm X 2mm FF 1 [FI4 5 T8 52 56 J5 1 1nm J& LiF 20 100nm J& Al EA IR 253
ZJa s 1z UV B IR AE < Lppm S FZK BB E . IATRI, 7Em AT
HEATEAS B PR T2 5 3R i R B o (V% CBP = kA& K (2% Baldo, M. A. Al
Forrest, S.R., Phys. Rev. B62, 10958-10966 (2000)) & A = 484nm[ (2.56+0. 10)eV], 5
Flrpic ) A = 475nm[ (2. 62+0. 10)eV] fHIL (ZF K 3 WL ) , AR T LIRS
A5 R B 1 TR S BB IR A IO AEAE BT AR o SRR 5 ) N AT DS 3K S e s SRl . sk
b BRATC R I, A i) 2% Tt B A T ) 220 o 2 I ik s A< B Al A 2 (<< Lppm 48K )
SR HEX BARE FE PR RZ R 004 10°, XFF N 85 e AL 4t
LT B G OLED A AR IR IR B Uk

[0114] 1b 27~ T LA OLED &5 4 1) HL 3 & Ot J6 % 170/ CuPe (10nm) / @ =NPD (30nm) /
B4 6% Flrpic 1) CBP F A& (30nm) /BAlq (30nm) /LiF (1nm) /A1 (100nm) . EL J&#E4E A,
= A75nm [FJ U K ALE A, = 495nm F 540nm ( #i3k ) 3w Wi A & E, ©— K
5 PL G R—2. 7EE 1b R 278 T Flrpic OLED ) (x = 0. 16, y = 0.29) I
The Commission Internationale de L’ Eclairage (CIE) Ah#r A K&t th (Ir (ppy),(x =
0.28, y = 0.62) £ (Btp,Ir (acac)) (x = 0.67, y = 0. 33) HLEBCEF MR, 6
B o FAR I B R — T L (g, DM S A AUE R 251 National
Television StandardsCommittee (NTSC) #EFFA WA (0 —20 (FEEF I N IA ) o

[0115] & 2 &7 T LA OLED 45 44 (1) bl Ha 98 25 FE AR AL I A L BIUR 6 8 FRICR (1, o538
LIETT T ) FIZhFEFREL (n, 70 ) 1T0/CuPe (10nm) / a -NPD (30nm) / #4% 6% Flrpic
f¥) CBP 3244 (30nm) /BAlg (30nm) /LiF (1nm) /AL (100nm) » 43 %I7E J = 0. 5mA/cm® F 0. 1mA/
em’ AbIR1G T B Mo = (5.740.3) % (KT~ 30 % IR ) A1 (6. 340. 3) Im/
W RGCIHREFRE (n,) . BARESMFERTHRWAR T =438 - 248Kk
M ME ., BB M (204 Adachi, C., Baldo, M. A. # Forrest, S.R., J. Appl.
Phys. ,87,8049-8055(2000) ;Baldo, M. A. , Adachi, C. Fl Forrest, S.R., Phys. Rev.
B 62,10967-10977 (2000) ; DL & Adachi, C., Kwong, R.C. Fl Forrest, S.R., Organic
Flectronics,2, (2001) (fEEIRI o)), (HEIfELE J = 100mA/cm’ Y = HL VL R 3845 T
6400cd/m” (15 o2, o n o = 3. 0% o IXEE A AL 5 BAT B0 (08 66 it 9%
S ER) n ., = 2. 4% AHEL . &% Hosokawa, C. , Higashi, H. , Nakamura, H. 1l Kusumoto,
T.,Appl. ,Phys. Lett. ,67,3853-3855 (1995) . ¥ 2 KIFdi & 7~ T CBP F4AH Flrpic 24K
LR RERINBES R . T CBP Fl Flrpic =£kSRELR K RERATRE , AT PR — 5 &
AR, XL, kR k RAERAR (BOBR) B4 7 B =R SRS AR, B FRR
TAE CBP Fl Flrpic Z [AIREH CIHET) (x ) AR () (x ) BERFEBRIEE, FR
CBP £k (2.5640. 10) eV [f) =L SREHFE T Flrpic M =2&REH (2.62+0.10) eV (H
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2 (A ), BT ART DAAERT i Flrpic 3 CBP IGARE B RS . v, A5/ J AL B B 2%
Je T L EWD G ARRRE . IX A7 AL BBV BURAE I 5 0] Be B R 1 R 4R 1E, 24 =
S 25 B B ORAR T AN B A0 1K 28 25 A AT LG IR, 38 ik SRR 6 — S A A PRI T 3838 4%,
AN )2 7R 7 N3 ML R RIS VR

[o116] &3 WIR T 6% —Flrpic:CBP ¥ (100nm J£ ) 7F Si FE BAERMKMEIR T (~
500ps) 71 T = 100K T IBEIN 2GR K % . IR AR R (R & ZEIR BT )
PAS BRI CEUR G CTERAIE ] < RE8: = W R ISE 2 = JEIR o IL7R Y T A8 10K T 3R15 ] CBP
BttIE. BT Flrpic MR BEGLIAL, BATRIL T 7E CBP =Kz aIFie: v ~
10ms MK IEAZH 7y o Wk R EE HATEL Flrpic (2 1 sec) WIVEIR MG i fl 0 10 5 4
Mz A 5 PLOGIE 5 Firpic PL —80 X3P RAEH Flrpic 3| CBP KIS RE EFH
4518 . iZ =SSR CBP £ FITW, o B AR B Flrpic, SEUIT I
IEIEWDG. BT HORSH A BE AR B x, << x (x , M xS BlE LR
T L = RS MRS AR ), TR, & PR R T Flrpic, iXH, fEBR
RGEHEPEEPTE N, = 400nm FYEERE ARG H T CBP (%86, ‘B BA << 100ns
()95 3 i, BH R EE Flrpic MR A E R . A H I =43 Ru MLCT UK & REE 4
BB T R, 8T K Ru-MLCT ka4 fir. 214 Ford, W. E. , Rodgers, M. A. J. ;
J. Phys. Chem. ,96,2917-2920 (1992) ;Harriman, A. ;Hissler, M. ;Khatyr,A. ;Ziessel,R. ;
Chem. Commun. , 735-736 (1999) .

[0117] Kl 4§75 T 100nm JF 6% —Flrpic:CBP FEAE Si ik A EAEEIKM R (~ 500ps)
NAE T = 50K, 100K 200K A1 300K "N HJW# I BG4 E o I 4 B4 I \WoR 148243 CBP
1) FIrpic MOGEURDG (PL) 838 (np) BREFEREIE . 48 3 A 50K 303 200K I npy
AWM R )G, CEE SRR N TR T M. B AR et AR Ao e . eI, 78
T = 50K A1 100K T &I T AEFeBCE LN A 23 T . np AT = 300K 2 200K 142 5114
T Flrpic HUARSRS REAKIINH] . SR1M, np £E T ~ 200K LUFRIHE D2 A CBP 2 Flrpic
(1) RE B IR A FEHEIR (AR AR, S EUR ST =4SP I R . BUAIRATE T = 300K %
HRIMIETBH 55, 15 Bh#, A CBP 2| Flrpic MREREHE ZIEHH U . MK, Ir (ppy) ;:CBP
) PL i BT S 7 TG P AROR I LA S A IR M i 20 7 A AR T BIIE D, SR T RS = 2 A BE
BREARRGTHZ G MEEERE.

lo118] 1 L ATIR, FA1AE X B O Flrpic VB b2y TUERH T4 2500 5 €0, o 50k
. HTBOEAR=SEMNEEE SBIYER 4,47 -N,N - HEMRECE (CBP) S HL =4A%r T+
RESEAHZE AN K TG AE ML B0 T B ARG AR 21 = A R TRCAIE 7% LU B T2 403 [ B0 B3 6 A4 1
JE SR . X =R R i, AR A T ok AR REE B =
LeASHURES . WAABE R B A7 AR CBP M Flrpic RIMRIRBEEIGIE LA CBP:Flrpic [
JCBUROGHRFE () e i {EAE T ~ 200K (IR PTIESE . AR5, 3R15 T (5. 740. 3) %11
A R B R AN B RCR AN (6. 310, 3) Im/W IR TG I RACR . FEUR G (BL) HiEdE A,
= 470nm FRIPACHA Bl 76 M o, = 495nm Hl 540nm KA H B, FET x = 0. 16 A
y = 0. 29 ] Commission Internationale de L’ Eclairage (CIE) 2&#r .

[o119] AR WA ML JE A S i Hp AR It S 77 %8 B IAE T Bede it Aol i —
KA EGY . RREERSYRA R —AISERG (BN ) MBUARA LA (4

20




CN 101096592 B WO P 13/24 T

SBLEENEINR ) o USSR LRSI LA S DL ENTRDEE . ok BIX LR A1
RSETE B7n T IR 4, SRR A R w—n %Rk — 2 SRR n-n
xR AR S A R 2R T AR P B R RSB e R RO BRI RE . SR B
XL A R ST 4B SRR HATE RS (MLCT) FIRC AR BT (MR A4 F 8. MLCT X1
& iRy A 1) BRI (RO R BN o 20T 3R e IR AL RO AR S AE Pt 8 5 ANZC 1R 2 1]
(K MLCT Prriziile SRR L BUEE N HIRACIA (acac) ZZHNIENE IR (pico) [
S, W T EUR (ppy) POX BC S PT7n BRE . IZIRE M vl B il T pico R 51
f¥) Pt 214 HOMO REZ WAL M A A, S EUMLCT FIZLAE MUAST I RIAR R ZL4S o

[0120]  XLEFLEPIL—, BT (2-(4,5- 4 ARAL ) MENEMR ) ( LBEEARTR ) &40 IS
B4 OLED H BB 28 It 1 5 6 BUR IR AR R B A S DG AT 1. 3% i Ak 134

[0121]
2 N = l o=
! 2N 0 | N o | /N\,o /N\p/o
M) IOy T )
. P F
i =g ’
(pPy)Pt(acac) (tpy)Pt{acac) (bzq)Pt(acac) (4,6-F2ppy)Pt(acac)
[0122]
AN N
b, [} | N/ 3
M) N ¥
{btp)Pt(acac) (4,5-F2ppy)Pt(acac) (4,5-F;ppy)Pt(pico)

[0123] 1B Ak AR ME BB G A, B BC A G TE B T s A VLS Bk - &8
Bt % 4 S SR RN A R AR I A 2 TR PR A B AR SR AL IR, B, (2 LML REAR N, C*7)
( CWEFENEIAR ) &8 (I1) , X HEFRZ A4 Pt (ppy) (acac) B (ppy) Pt (acac) » B¥E: T 5 )&
33k S~ 1] DAAE R BUARERR AR AR s AR ECR U IR AR R, 9 2R R B ZR AL 4
BUPARBICR A IMA R (e ] DAL FE BB B MEW , AR , NEE e FANtE g ) 1 — 340
SIAFAE . BT DAL EREAE 5 68 IR T R BC A B R B 5 8 AL B 2R [T, DAL RE AR B
REARL RN B BAR B S AR R, 1 an 2R JE sk 2540 A4 5 sEUAR BlR BUAR 24 34 14
F (e e DGR Ly (I it FHIER ) o
[0124] A BH (KX SRR AL A W46 W FTossk e . ¥ K KPtCl, ST HE Pt
YR T TR0 MR R AT, AN IR LA A S A AR e M T, o e
BT H AR AR E T A TR B A A O A P R R AR E T . BRAE DS HLE , A Bruker
AMX360MHz BY 500MHz {41 5% NMR Dl . H B A Wik 4 Hi &5 1) HewlettPackard GC/MS
IEE I 5873 Jit & AU AL AG W 2% 3R B SR AR MS J6it o #F Princeton K2%ff) Frik Chem
Laboratories 4T B 6 B R i% vk, {F University of Illinois, Urbana—Champaine [
21
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Microanalysis Laboratory id3% 0% M4k .
[0125] # 48 Cave G.W.V., Fanizzi F.P., Deeth R.]J., Errington W., Rourke].P.,
Organometallics 52000, 19, 1355, il 2 ZEAF 50 AL F 110 & A & @ AL &Sk (C, N) 11
G5 [Pt (C-N) (1 =C1),Pt(C-N)] {J Pt (IT) v - EMEHI 1K
[0126]  (2- ZRFEMEBEHE -N, C*7) (ZWEFEWEIRL) 5451 (1) [Pt (ppy) (acac) 1. ¥ 100mg [
Pt (ppy) (1 —C1),Pt (ppy) —Z&1K, 25mg [ 2, 4— 3 — Bl F1 85mg 1) LKk BREAAE 8ml [¥) 2— &
SR S PR TSRS T AE 100°C R [FIAL 15 /o ¥ E0 B 238, W e /KR g, 3R
19 7AW, BT PO EAT (A /S /P ) R a3 T T skl ik (36%
W% ) . "HNMR (360MHz, 75 i —d,) » ppm :9.00(d, 1H, J 5. 8Hz),8.02(dt, 1H, J1.6,7. 4Hz),
7.89(d, IH, J7.9H),7.57(dd, 1H, J1.6,7.4Hz),7.51(dd, 1H, J1.6,7.9Hz),7.32(dt, IH,
J1.6,6.8Hz),7. 11 (dt, 1H, J1.6,7. 9Hz),7. 04(dt, 1H, J1.6,7.4Hz),5.55(s, 1H), 1. 96 (s,
3H),1.95(s,3H) » ZHKE 12,6575 5. ZHE 9(a) .
[0127]  (2-(RFARZEEE ) mERER -N, ¢ ) ( ZWAEWEIR ) 441 (1D [Pt (tpy) (acac) 1.
4 100mg 1] Pt (tpy) (n —C1),Pt (tpy) —Z1K, 25mg ¥ 2, 4— [ i F1 85mg (1) JC/K ik & #17E
8ml (1) 2 L8 SRR AEME M ARG N AE 100°C R IR 15 /N AEIBI T, I nvd K
FIik i€, 43 TR =4, B TR ZE T (84 E / & F k), R)FR1E T et
Bk (42% B0 ) o 'H NMR (360MHz, CDC,) , ppm :8. 94 (d, 1H, J5. 9Hz) , 7. 74 (t, 1H, J6. 8Hz) ,
7.53(d, IH, J7.8H),7.39(s, 1H),7.30(d, 1H, J7.8Hz),7.04(t,1H, J6.8Hz) ,6.88(d, 1H,
J7.8Hz) ,5. 45 (s, 1H) , 2. 00 (s, 3H) , 1. 98 (s, 3H) , 1. 95 (s, 3H) » S K 12, L EMFES 1. iE
ZHE 9 (D) .
[0128] (7, 8- ZKFFMEMIAR -N, C*7) ( LZBEIEAEIMR ) A41 (1D [Pt (bza) (acac) 1. ¥ 100mg
1) Pt (bzq) (1 —C1),Pt (bzq) —ERAK, 25mg 1) 2, 4— 13 — Wi 1 85mg 1) JC 7K filk BZ £ 7 Sm1 1)
2- CERIE QT PR AR T AE 100°C T RIS 15 /N o VA F1 30 538, A v /K it &,
PG TS, AR AT (AR S /TR, AR E R T il gk (27%
e ) . 'HNMR (360MHz , A i —d,) » ppm :9. 13(d, 1H, J5. 4Hz),8. 25(d, 1H, J8. 3Hz) , 7. 75 (m,
2H) , 7. 50-7. 57 (m, 3H) , 7. 44 (dd, 1H, J5.4,5. 4Hz),5.52(s, 1H),2. 04 (s,6H) . ZHK 121k
WS 2. ZHE 9 ().
[0120]  (2- FFLMEmEAR N, C7 ) ( L BERENEIR ) & 81 (11) [Pt (bzpy) (acac)].
100mg [¥) Pt (bzpy) (1 —C1),Pt (bzpy) —Z&1A, 25mg [¥] 2, 4— 8 — i F1 85mg (1) JC KBk BR BN 7E
8ml [ 2— LA I CBEP AR HE SRS T AE 100°C FRIE 16 /N o A 1235, s v
KR 38, IR AT T K9, R AU E A ( 8RE / & W), ARG IR1T T e sk
A (20% % ) . "HNMR (500MHz, CDC1,) , ppm :8. 88 (d, 1H) , 7. 71 (t, 1H) , 7. 35-7. 43 (m,
2H),7. 13 (t, 1H) , 6. 98-7. 02 (m, 2H) , 6. 91 (t, 1H) , 5. 49 (s, 1H) , 4. 16 (s, 2H) , 1. 96 (s, 3H) ,
1.95(s, 3H) .
[0130]  (2- (27— MEWYIL ) mEmEfE -N,C7) ( ZWEFENEIARE ) 441 (11) [Pt (thpy) (acac) ],
4 100mg [ Pt (thpy) (1 —C1),Pt (thpy) —ZE{K, 25mg 1) 2, 4— [ — M F1 85mg [ JC/K ik BL B
7éE8m1 () 2— 2R R TP AR M S AR A R AE 100°C R R 15 /. A EIF 1,
R IKFEL U8, 3RS TR, FE PO E AT ( A/ &), ARG AT T el
é{zls (20% W F ) . 'H NMR (500MHz, CDC1,), ppm :8. 78(d, 1H),7. 67 (t, 1H),7. 46 (d, 1H),
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7.26(d, 1H),7.17(d, 1H) ,6. 86 (t, 1H) , 5. 46 (s, 1H) , 1. 98 (s, 3H) , 1. 95 (s, 3H) ,

[0131]  (2-(2" -(47,5" - ZR JFmEwy 55 ) mEme AR -N, ) ( S BEE N EIR ) &% (1D
[Pt (btp) (acac)]. # 100mg f¥] Pt (btp) (1 —C1),Pt(btp) — 2§ 1K, 25mg [ 2,4- /& — i
A1 85mg LK Bk FRAMAE 8ml [¥] 2— L5 ST P AR AR B T AE 100°CF B3 15 /)
o v F B ER, IS NV KR U8, SR9G T 9, T Pus 28 ( s / — &
ke ), ARG 3078 7RS40 i 4R (20 % We % ) . 'H NMR(360MHz, CDC1.), ppm :8. 90 (d, 1H,
J5.9Hz),8.75-8. 79 (m, 1H) , 7. 77-7. 81 (m, 1H) , 7. 71 (dt, LH, J1.5,7.8Hz) , 7. 27-7. 34 (m,
3H) ,6.95(dt, 1H, J1. 5,6. 8Hz) , 5. 54 (s, 1H) , 2. 08 (s, 3H) , 2. 01 (s, 3H) . ZHEE 12 1L E5WF
53, BWBERE 9,

[0132]  (2-(47,6" — 5 K ) Mbme iR -N, ¢ ) (S BEE A EI R ) &4 (1D [Pt (4,
6-F.ppy) (acac)]. # 131mg [f] Pt (4,6-F,ppy) (n —C1),Pt(4,6-F,ppy) — 5 1%, 43mg ¥ 2,
4= 5 A 109mg [ K R EZAMAE 10m] 1) 2— Z5AE S AR RS R AR 100°C
A 15 NI AEIRIEWR, W I KR B8, SRS TR, BTG E AT (AR
ke / & PR ) ARG G T e s A k. 'H NMR (360MHz, N fid —dg) » ppm :9. 06 (d, 1H,
J1.0,5.9Hz),8.08-8. 13 (m, 1H),8.01 (dt, 1H, J1.5,8. 3Hz), 7. 38-7. 43 (m, 1H) , 7. 05 (dd,
1H, J2. 4,9. 3Hz) , 6. 69-6. 76 (m, 1H) , 5. 61 (s, 1H) , 2. 01 (s, 3H), 1. 99 (s, 3H) « ZHK 12 {44
VF5 4. BBFEE I .

[0133]  (2-(47,5"— HAEE) MEBEHR N, C*7) ( ZERSEIN IR ) &40 (11) [Pt (4, 5-F,ppy)
(acac) ] . #% 68mg [¥] Pt (4, 5-F,ppy) (1 —C1),Pt (4, 5-F,ppy) 2K, 36mg 1] 2— MLLIE AT R AN
57mg [ JC/KTRERBNAE 5ml (1) 2— LA ZE SREPAEE AR FE R AE 100°C R ML 15 /M.
A B, BN INA KR BE, 2543 TR, R TR AR E A ( AR S & k)
2 )5, HE T = E A, "H ONMR (360MHz, B —dg) » ppm :8. 99 (d, 1H, J5. 7THz) , 8. 06 (dt,
1H, J2.3,8.0Hz),7.90(d, 1H, J8.0Hz) ,7.62-7. 68 (m, 1H),7. 37 (tt, 1H, J1.7,5. THz) ,
7.20-7.25(m, 1H) , 5. 58 (s, 1H) , 1. 99 (s, 3H) , 1. 98 (s, 3H) « ZEHEK 12U EWFS 6. IESFH
Ko,

[0134]  (2-(47,5"— ZHAREL) MERERR -N, €*7) (2-nikme AR ) &40 (11) [Pt (4, 5-F,ppy)
(pico)]. # 69mg K Pt (4,5-F,ppy) (u—-C1),Pt (4,5-F,ppy) 1A, 30mg Y 2— niLiE 7 ik
A1 52mg I JC/K AR FRAMAE Sml (1] 2— L4E ST P AR AR T AR 100°C R B 15 /)
o VRN R EIR, TSIV K AL I8, SRAG TR, R TR POd E AT ( 4R / &
fi ) Z )5, 38 T A k. 'H NMR (500MHz, CDC1,) , ppm :9. 15(d, 1H, J5. 6Hz) ,9. 05 (d,
1H, J5. 6Hz),8. 08-8. 21 (m, 2H) , 7. 89 (td, 1H, J1.2,8.0Hz),7.68-7. 71 (m, 1H), 7. 54 (d, 1H,
J8.0Hz) , 7. 32-7. 36 (m, 1H) , 7. 12-7. 20 (m, 2H) » ZFKE 124 EWT5 7. BESHEK 9() .
[0135]  (2-(4" - SRR ) ML N, ¢ ) (ZBEE A F M) 4541 (11) [Pt (cppy)
(acac)Jo ¥4 69mg () Pt (cppy) (1 —C1),Pt (cfppy) —ER1K,58mg (1) 2— mbiE F R A 52mg 1)
TR RANAE Bml 1) 2— LAHE SREP PR M ARSUE T AE 100°C R EAL 16 /Mo YA E1E]
FR DSV KA 8, $RA5 TR, fE TR AT (AR / Z& k) Z)E, 3k
BT = A E A, "HNMR (360MHz, T4 Bl —d,) » ppm :9. 07 (dt, 1H, J1.0,5. 9Hz),8. 14 (dt, 1H,
J1.5,7.8Hz),8.05(dt, 1H, J1.0,8. 3Hz),7. 77-7. 79 (m, 2H) , 7. 46—7. 50 (m, 1H) , 7. 43 (dd,
1H, J1.5,8. 3Hz) ,5.61 (s, 1H) , 2. 01 (s, 6H) .
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[0136]  OLED il FIIIR . B+ 28-S WIHVRY) OLED 1R G4 VA TRUTE AR A6 17 A6 S0P T 7 A 4R
LB TR EANS (1T0) WA BEEREM b, fFH PR = (8- IR )
GER (LTD) A/ BMg @ Ag(10 @ 1 EEE) B8 (S00A ) 75 BIAE N & J2 A1 45 4 1
RET. 7. 5ml BRI 100mg ¥ PVK, 40mg F¥] PBD 1 2. 5mg ] (4, 5-F,ppy)
Pt (acac) » EFEHIHEIR S (3000RPM, 40s, Specialty Coating Systems, Inc.) 3K73 T
1300+ 20 A K1 PVK:PBD « YLkl s 54, 380 o 6 51 e R A 52 (2B He:Ne 0% A4 Rudolph
BRI G ) o FEFERZHT WA 0. 2um i k28t vE, = (8- FEEMENL ) &5 (I11)
(Sigma—Aldrich, Inc) (Algy) FEAFFHZ ATZAAL . XT38 48 I B A I & A0 2 S 7E &0 it
ATo wefhr — A R DG o R e M i B B BE T Newport  1835-C Optical Meter [¥)
Keithley2400 SourceMeter/2000 Multimeter f{jNational Instrumentsf#i/H] LabVIEW™f&
kil & . /B N PTI QuantaMaster™ ModelC—60SE 435678 Gt id sk EEUR GG
[0137] W] LAfs FHAE il 4 OLED R &5dsk (R IR S8 2 25 N i CL AN H B T7 7
[0138]  H A BRBEGHL KB A AR R %8 OLED A B A S L LUK, IRAE XS T~ 3 B A 4%
(%) FL BB DA B R 25 A X A4 L) OLED &5 AR IR . BB 245) fac =
(2- ZRFEMERE ) 8 (Tr (ppy) o) BIESCA ML GHS 2 (OLED) s FH LB AS [R] ) S v 3= 44
BHIFSZ . 1012257 M. A. Baldo 2% A, Nature, vol. 395, 151 (1998) ;D. F. 0’Brien % A, Appl.
Phys. Lett. , vol. 74,442 (1999) ;M. A. Baldo % A, Appl. Phys. Lett. , vol. 75,4 (1999) ;
T. Tsutsui Z& A\, Japanese. J. Appl. Phys. , Part 2, vol. 38, L1502 (1999) ;C. Adachi % A,
App. Phys. Lett. , vol. 77,904 (2000) ;M. J. Yang 26 A, Japanese J.Appl.Phy., Part 2,
vol. 39,1828 (2000) ;UL & C. L. Lee Z& A\, Appl. Phys. Lett. ,vol. 77, 2280 (2000) . [K & & &¢
ot Tr (ppy) s B4z )8 — LA LG A6 B 25 1) — S S BB A2 AE 2. 5eV i 3. 0eV Z [A], 7E4 400nm
Ak ELAT W K R WS (O 6 [, T 4,47 -N, N7 — REMEELTE (CBP) W] BERAE N =4 A ftE
R AR PRGN B . AFHAE CBP K] 6-10% Ir (ppy) , 343 TH R Ir (ppy) 4
Bot. B TAEB AN AR 2 R Re 2R LLAL, 344 )2 A (1 i Aar 28 Ay AT A 142 il
PaAE X T ARG A SO R b . AR B 243) CBP H 11 Tr (ppy) ; PAK 2,9- —
AL -4, 7- 285 — JEng Ik (BCP) WL FIZR I+ PHEY =1 & BB 2% . M. AL Baldo
%5 N Appl. Phys. Lett. , vol. 75,4 (1999) » fEiZ# 1, RIS L1 CBP EXR L EB 7
[0130] A THEW 4,47 ,47 - = (3- PAERFERNFLZEE ) =& ( “m-MTDATA”)
FIAERLEUR G OLED HP &8 7 S A ), Forb A = (8- Fnbmmbk ) 45 (“Alq,”) HIHLT
ERIZESRIE T 9%¢6. 24 Shirota 28 A, Appl. Phys. Lett. , vol. 65, no. 7,807 (1994) ,
[0140]  DUM 75 00 i 7E AR TN AR Sy 1 2 A ) Be RS 1S 0% AR RARR 44 B
TARGIEE, 7350 R kg T ky, DA SAE AR 3= 2 [R] RS T ) 1S ] = 2R85B T 26, 73 il Ry
ke A1 kyo FETCITF TGS FERIIGOU T, ARG AN -
[0141]  dG/dt = —kG—kyG+k,H,
[0142]  dH/dt = —kH-k HtkG, (1)
[0143]  Hrp G FTH & &R B4 =AM . %X (1D BfgEU2 DUTR B
FREEAS -
[0144] G, H = Aexplk,t]+Aexp[-k,t], (2)
[0145]  FEA B & PP skl 77 270, B A R Z (@)N, N7 - 2R3k -N- XU (3— 2R
24
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) -[1, 1- BR3E 1-4,4" — —fi& (TPD), (b)2,9- —HFL —4,7- —Z%3k —1, 10— FENgmE (3%
i R 8 BCP) , (c)4,4” -N, N’ — kM — e (CBP) » (d)Alg,, (e) fac = (2— AFEMLRE ) &
¥ [Tr (ppy) " Al (£)2,3,7,8,12,13,17, 18- J\ &% —21H, 23H- nRWy & %A (11) (PrOEP) .
TEIX LR R, TPD HT CBP =27 FUL B L LA S Alg, R BCP 22 LI Bk, PRl
Fetk B HAE A :Trx (ppy) 5, BAE~ 510nm N &G, A -0. 41 s M8y sid fl ProEP,
‘EALE 650nm &G, B -100 1 s° BIBEEE .

[0146]  ARVEA I B, A TR B IE ZR REAE ™ AL U I i 25 3 o UL, AR BH I STt U7 58
W LU K2 :k_phos % exp(-delta G/kT) > k host. K phos &R G B, B 78 A %K B
hK T4 1X10°/ #0F0 / 8L 1 X 10%/ #3, Delta G & H HAEEZE, {EIX RGO T A% 1140
TR =S MR ZE . kT AR, RIS MR RIR S R 2 K2 0. 0256V, k_
host #& FARTEAR R AEAR K I FELESL 77 S, k_host S [F THES MR R E, ¥
T2 5X10°/ ¥ K, LEFTHISL S A, Bl k_phos * exp(-delta_G/kT) > k_host Z
P W k_phos A2 KZ) 1X10°/ F2, kT f&2 K40 0. 025eV, LK k_host #& K4 5X10°/ #2, 7S
4 delta_G KT R 0. 075eV, fEZHFHEM I T delta G (4P AR delta GAK T4
0.17eVe W T WA E 2 KR, M85 BRI 2 Be s M4 BT A0 1 3= A LR 2R ARk
AT H, AR K =S8 E AR REMW 18 25 1 .

[0147]  BbAL, FEA K BH IS 77 Serp, S0 = 2R AR A AZR /S, DUEAE g 4 2k e /)
o FEAR BH I 55— S 77 227, k—phos /24 1 X 10°/ #5, k-host f£4) 1 X 10°/ #h Al del ta_G
KFZ0.17eV, FEARKR AR X —SLi 7 =9, k-phos &) 1X10°/ #, k_host /&4 5X 10°/
FhAldel ta_GAR T2 0. 17eVe EAR IR IE ST 9, k—phos /&) 1 X 10°/ #2, k_host
JEZ 1X10°/ F2F delta GAK T4 0. 075eV., H& sy & aetg LLiZ < 2 it

[0148]  FEAREHHISLHE T b, B 17 SR T it i B G 73 7 4544 < () TPD, (N, N = —
RFE NN = (3 FZEZREE ) —-[1, 17 - BRAREE 14,47 - — &), (b)BCP, (2,9- % 4,
T— T RHE -1, 10— FEMEHE ), (¢)CBP, (4,47 -N, N” — HMEEZE ), (d)Alq,, = (8- FRdEmE
k) £2, (e) Ir (ppy) 5, fac = (2- ZEFENLIE ) 44K, F1 (£) PtOEP,2,3,7,8,12,13,17, 18- J\
L -21H, 23H-nhy &40 (ID) o B 17 (@) B BoR THEAR MR - KR T H
=EASBN . BT () TR TR IS [m) AR 356 (3, 7370 A ke M ke, ‘BATTE I Gibb H
HEEZAL (A G) AT EERIME . 2k B2 AR 4 = 8 2 I 3872 138 R 43 b id A kg
1 ko

[0140] AU B ) Ak OLED £ 44 753X BL I FL A HLos 7SR A B LA W8 D R 56 2 A4 A4 i)
OLED & )k 25451 1 B , Horr = 5 A WL 3 B =80k 257 28 BRI, BAR AR B IR AR SR T
St 7 SRAEIX BLAE G WA R E A 1T T A0 R A 0 A 5 2 AR R K 10 BH R4
A, (AR BH 1) 56 A G A Be 08 R 1E v 388 AR ) R S B 5 AR
[0150]  7ER] 18w, HREUAR s MF 1 4 A H T WIN A WL 3= A R 1 = 2o 259 B B i
WY o BRI 7OT R E A BIbRiC ok ETL FTHTL. & FPRIRIF M m H Y5 4> T8l (HOMO)
XA IR E AL (IP) o HARAE ¥ FFuiE (LUMO) T 1P JiJGRERR (engery gap) , 4l
R SO G 2 AR o 7E A A 32800 P I BE = AR AT HEZ K 5 Fros RS AR . SRR T
PRI AR FER 18 (a) H, FEARPLSEIER 1 T 1T B X R 7R EARFN a -NPD 2 8] [ 741
b sAEE 18 (b) Y, TR SEIT R 2 7RI T T e 78 = AR BCP 2 [A) (R SR AL » 76 PRl 2%
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P, FEIS BB YRl 2 /T, 2R A E R A B 78 F O R RE P A B R A AE
R R 56, BRI = 26 353 ) 250 58 SR 1) 1) S35 o e e

[0151] %P8 A Ala, B8 =R BBUR JER A, ST TR X AL T HTL F1 Alg, [ 5T A
TEAE T HIL AE A TAAM BRI G0 T, ST X 2 7E HTL F BCP Z (M AR &b . 4 T 5T
Wy 8L EAMEH R B AEESTERA ABE 2 AR . Wi 18 JiR, =44
TERG B ARG “ R SHUR” BRE i 0@ iz KRB X Y 5. il 18 Frx, $##
T ERFE AR RER . DLE AN S B T BE 208 I SR 3 4> T HLE (LUMO)
KRR, UL 7 BE G B I B s P 4> T LIE (HOMO) SRe2i HY , 4 H 5 A ek 149 e 25 F A5 )
SEIIRAE . 3 HLAT DAR E , HOMO-LUMO [R) B 55 T2 et fn e R O 1 il s I FE » 75 1%
e T, LUMO A AEWL SN T I S R RE L. BLARTEIX HUR T Y, (H 2200 AN (R A4 B} 4%
ik ST , 6 S5 R 5 T AL ) HEL AT B 23 BT A 80 R 5 A8 T ARG B A B

[0152]  {E3R | W45 T i PL OGS & e gl B 1) — RS RE R DL B Ay, B — 4k
ASREE AL T R AP R S5 A E — RS H LN B BReil AG. ERAM
¥L2Z PtOEP Hl Ir (ppy) 5 IEOL T, AW REMRIE A G I R/ANFIRT 520 73 28 J LA = AR R 25 1440
G (ZHETD . /24 AG <0 NRARRR—AS0E 7 Zh, K ER A1 B =4
AR Z PRI 24K - AR A4 CBP A () PtOEP FIILE TPD R PtOEP. £EiX4bH5i
T, AR AR = SRR R BRI s R AR ke > ke, WP RE LU AT AR L3 A R
MIZ

[0153] 74 AG << O W RYA KR B 1) o — St 77 Sy, LA 99 — 4R BRI i > sE 49 < 7E
Alg, H1 [ PLOEP FIAE CBP FF ) Tr (ppy) 50 X ky > ke, iZ4K RILITILR, DL AFAERAAFN
FHR =S EREEAME (population) . £ AG > 0 B HRIA K B I — A SEli 7 &
o, 78 Ir (ppy) 5 7E TPD AR, FUH = 2eas F 8474 ky > ke FIFEMER B 755 AG>>
0 I AR BN I — AL 77 2, T Ir (ppy) 5 =268 (N T ky > ke) B Algy K,
1 Algs I Ir (ppy) s RIL T RICRBEG, FULAFRdE— 0% 18

[0154]  TEA R B 5 — AN St 77 S, BRI RCR B TAE AR A i B =435
= R o o, i RAEFAR S TR EIE T KRS AR S s & ] Be i,
RS = 2 A9 PR o PRI, 4 T BRARRR 2 BB AR - ARG, BATFE T #
BT U E . 31X 0] ORI B BE AL 1 0 el e o 18 18 1R 4548 Fh K a4 RL B8 A
BT IX AT, 1A = SAE EA 2 AIEA VMR L E RN 8. 8 T =3 Hn H,
BATE SN T ik, £ ETL/HTL FEE AL/ A2 T e M =& . BT I BOE g
HL LR AR, 8 T I B FR T R R B R3S AR [ R I S R M . AR S FE IS IR UK 2
Ja » ME RSO CABE GG [ B IR o WA B = 54 B0 R i AE IR 1 S B, H g g
B RES A 2808 ik 5 S5 R ) i Hs RO Bkt it 0 T SO B (trap) FHTE BRI 4 HLART R 0%
7, B, W BAEA T R R (reverse bias) BIMEUL T &I ZE IR, AP A 7E
HARS T LA EL I B E K. BEE L

[0155] 3R T Ml LS ref =0 =455

[0156]
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PR ZERARER (0. 1eV) S Fo
PtOEP 1.9 1.10x10p s
Ir (ppy), 2.4 0.84+0.1us
CBP 2.6 > 1s
BCP 2.5 < 10ups
TPD 2.3 200E50u s
Alq, 2.0 25+t 1bup s

[0157] P& S B LR S B RS 7R LA e s E L, BT AT = 4354
BUAE L H AR X RS SEAR I B T R A o SR, RIMSE/E L rh i fir T SO LG B IR IS LT, 3
A REA B =P RUN TR . a0, 75 =2 1T B B A s b I R 3R ] DAFE RS O 70 1
b A BT DAAS [F R EE B B X B, 75 3 A RESR B G S ) A R T BRI B LE R JR o, fig
13 S5 e, AT A W 1L, (A A RE R, e R AR PR = 4S8 Bl

[0158]  AZRNE - FIRAR, FER 11 PR BHE AR R AT B &R B F R RE 2
R (B AG<<0). WRAEFRIRPA B/ =10, ME—Fashi@ 2] U2k 3 & &
(RIS, L UNAE TPD H S T (ppy) 5 FRILIIRFE, AG <0 [ OLED 18 FEUR b =
THCEREE FIL 3% . FERXFMART, W R EAAE T 2L, RS E RN 2 i 2R
BRI, B BAR AG <0 B - TARL G it Al 4 b4 R /N i — R IR
TR H AG < 0 KA RT TR BEE — 28 K s n il (oot i4

[0159] 541 TPD H1] Tr (ppy) o ML, XF7E Algs KT PLOEP B T H F AR BIBAAH =2k
T8 RIETE Ala; T IT R RRER 7387, IR AT BE R, i IT B 2R T e i 14T
AR B BRI, R A AR BR R R, BRAIERAS T (845) X 10°em™” [IH B &
B Dr flr = (256+15) v s =255

[0160] 3K 11 KFhMREIHLA& I HEBE & FRCR A LR PERE
[0161]
Bk ik AG ELN K5 EEAE L El &F
(%) (£0. 1eV) () i (us) RS W
PtOEP CBP -0.7 > 1s 80+5 H 6%
(110+10p s)
Ir (ppy), -0.5 <0.lps 80+5 ? 3%
TPD -0.4 200+50n s 80+5 H 39
Alg, -0.1 25+150 s 4045 39
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Ir (ppy) ., CBP 0.2 > 1s 0.440.50 H 8%
(0.84+0.1n s)
TPD +0. 1 200+50n s 1542 T 39%
Alq, +0. 4 25+ 150 s < 0.1 ? <0.1%

[0162]  fif FHEREBE IR Ir (ppy) s BIFTA &K - RIRAREJIN T EEBLR A ERSS — 28
BRI BI AG~ 0, [9#f, B Ir (ppy) 5 F CBP (11 [ 46 To 58 S 7 R 68302 [ — 64 2
FIBEEFF M~ 0. 8 TFFEEI~ 0. 41 s A BARIXFE, (HHHTE CBP 145241 Tr (ppy) , 3K
137 L 8% AN E AR . W X B B AR 5T BT E B K BB AE, I Le R 2 T RE K, R K
BT B o A6 AT SR 2 J5 BT Ir (ppy) 5 BIE G JCH, CBP [ HOMO fe 2 AL 12k
TAEBOCE R ERE iR (el R B T 2 25 0], BLRAESE S MBS O T, %
R A DB — A5 %A T RE

[0163] DL b 428 () 2 RS BT B — P (K DU AR AE A ATk 2 2 S0 48 2, AR
OLED J2 4R 3 7 v A AR5 R sl vy, 10 A FH R A4 LED s DU 4B 2 (AR 7 i 2 4
SRR s DU AL S (AR R 7 v e R R s Ik i

[0164] A BHIEA] DL PR AT RSP AR e A 3. e . 2 Al A TR &
INES o TEIXEE BoREE 1AL B BENE 2 4 A I SCA Tl AR P, AR I 504 OLED i R~F AT
BE GO PR o AR B 28R R S T35 Pl RE AR, ARG S 25 RURIR R, 1 ST
LS, DL TR AR G F i o AR K TR R D s, AR 2 DR e R B 3 b e o X L ATIR I 45 44
B AR LE RO CEAT T T 2 A8 T BUE N BRSPS OGRR AR — 4 o i L X BT
AR 4 R T DL AR SO B g AR —8 2« B B AT F T8t OLED HARS @i R 60K,
558 1) OLED AH B, JUHL 53 3@ T AL LED AH L , A BH ' 784 OLED 38 m] LA 4E i BH i
G o I HES IR REAE A T R A A0 (1) B N P P85 T8 AT AT o X e Y
OLED 1 4 §E4% I 7 A2 BT e 2 68 F B 1) K- T T o

[0165] Wi FAMBLR B FITBA, A CHERFIBE EBTL) FHTE 18() 4
flo LEATH EARM B, Alg, A1 BCP ] LUAAE ETL s 434 k) 32 B 2 7 ik HLRg
HTFZ7GERE HTL) o X FIXEebkl, TR 58 REFR S 7R T BRES AR 5 75 HTL N 3K
Ko R BAUEHLER 18(b) 1 FrRBIEE T BCP. BCP B A4 5 L7, (HFHES 2 7
A ETL,

[0166]  #eFilid RVEM BIHE R TS (= 10°40) FRIAZER GG . &SRR, K
I GE M BRITRRAE A 1T0 ¥RA (TS VRS EAM b o 1X 2 Jan] AT M k). R 1%
TR HTL, [ 120 A5 BCP BILESE o A 2316 H AL,ETL L4 B & 5T X4 151000 A
JE20 ¢ 1 Mg o Ag PR, AT SE A K 2 ' DX S8 e A 76 R 48 AR = AR IR« X
do 3% R0 VTS 00 A Ag 2 LAMEH Mg—Ag BIAR AN B EAL R 5E 1. & B Ui A
—fF 1mm EARTT O SR E

[0167] [ e U 0@ b Ks AF (200-ns) FLHR ok b e I F- I BT ) 881 RORE R BB A T4 X
BGHIR AT o« IEBZIIF 56, A2 /N T AR ¥4 53 P RN K T OLED (19717 BB [R] (X
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F-50 Q FAFRI InF [ 3L 2%, TR A4 50ns) o fE— e TR, BENLSEE B T~ 10V
P AT HL AR o 41 EL B 203 &l bR 57 4 OLED BRI B HERE ' FUAS TN 2% 1R 36 1
FREESRAERT ) (BT ) RS ASG T REAT . TR SRS S AT, B T AE
IR N ROTBLE LA, e ATITE R 2= B AE R KA kT
[o168] T X HIHGELAESE S AR L RE, =AM Rl TPD. CBP Ml Alg, K%, = T H
AR BB BRT 0 T W@ RN, X Se 4R S I PR A 18 A BB AL 1) — 43
P HONE SLFEBURIT . PRI U8 T 75 i B 3 i = 889 B 32, DL AR
19 1 @78 7 TPD.CBP I BCP 7E T = 10K [t PL 6% LA A2 PLOEP F1 Ir (ppy) 5 HIZ 1R G
TESEKIURE 5, 7 ] RE 3R SR B 6 61 &2 TPD il CBP [ 25 o I S6l & J& AT AT 14, PR A iX
LRI = RS AR IR AT 0 200450 s FI> 1s. F5E b, AERIMRIE
T, TR T WIR AT WL S5 R CBP B, AH R, BCP 1) =4 awhfii & EF e 10K T
[f)~ 1s BIFESWE T RI<< 10 v s M PR T B, BARTRAE B B =45 dm] LUE I 243
BRAL 25 R A IR R R B ol i 1l
[0160]  HIAS/E{K 22~ 10K FNR A T & AR H Ala, BIBEG . EAb AT 2 SRk L5 )
[FA 9T, Ballardini 58 N RIAEEA RIKR B Alg, RIS, BEARIATTRES K IR ALm:
WKI¥S PbyBiRh. Ir F1 Pt FCEYIEIBEG. o M IIX Le A4 8 T 7 590-650nm T 1) =
LSRG, BARABEE T Alg, M = ERSREE WA THZEHE W, (HEE KRR 56K 19
WS AR E A LA B A .
[0170]  7EFE 20 o, @5 T VYR S A BHA R BRI i Y. 7R 20 (a) F ) #s2F
600A 5 AL, 7 BUZ B ZLTE Alg, T 8% PLOEP (8% PtOEP:Alq,) I CHURIZ 4K .
THE Alg, PR = 4P 5L PtOEP:Alq, B AR B BRI T REIRBEO, LA A4 s ) i Hs Jite
TR, R T Ee/ N AR, ZE 20 (b) H, 20 1) e F B BRATT R IRAEH 8%
PtLOBP: CEP %5 2 HIBMAGE M) A e /R IR G o AASAEAE SR R R I, 3248 T
T4i1400 AEY BETBMmIEMN, 25 E 20 (d) . XE, FRILE T (opy) , HI5 2~
15us, IR Lo s BB BRESEE K., B FEAE TPD Fh i Ir (ppy) 5 3 Ir (ppy) , I
() LA SR ) R B = 2 7E T (ppy) 5 G R PR B R
[0171] B & ZR A0 S v i Hs TR O T R IR T A8 IR 0506 s AR, A8 9 47 fhi Hs (A7 A6 T
HA (a)PtOEP:Algs F1 (d) Ir (ppy), = TPD ZEIR % . PRIMLIRAIG &0, SR
HRBRATAE TREAR R, MAZAETHEARRT . (b)PtOEP:CBP Hl (c) Ir (ppy) ,:CBP F
SEERIE I H ARG Ay 1 B AR A SRR B T R 45 ), CBP YR HOMO RE 2 AH 75 &%
& BRSSO R RE, e R EARIN . EFRAE N Transient analysis oforganic
electrophosphorescence [ L E 74> VII :1. Transientanalysis of triplet energy
transfer, M. A. Baldo 1 S. R. Forrest, PhysicalReview B, vol. 62, no. 16, (2000) & ( 7F
KHEAE SIS ), BATER TR A mEERAE NAE OLED A=Az k5w e ' & 5t
(EIATL BRI AR R o AELLE"E (00 4% 350 23 VU 10 20, BRATTBE P AE R LB B 75 A 0 2644
% JLH PtOEP:Alq, F1 Ir (ppy)4:TPD [
[0172] 7K 20(d) 1, Ir (ppy) ,: TPD FIZEIRBE Y KR AALEOR G I 100 1w s o WURFRATTHS:
AP EH BT IE RIS R EX I ZER Tr (ppy) 5: TPD ZRAFIIBRAS , BT 1R IR AEIR
SEATELETPT RIRE R G At 15620 s(BEE 21 (). B T &A% TPD 5t
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[RAIURIE LA, A0 5 R HOF 58 2l Tr (ppy) s KT 10% Ir (ppy) 52 TPD [ PL 5E4E
BRI T KF oy, ANFE T ZYILRER T 48 EL 248 R B PI46 6, B %H M TPD Al
TR K5 o

[0173] K& 20(d) 21 (a) 1 21 (b) WIELH S5 ON 1o s 1 Tr (ppy) , 9 B AR B 6 75 v L
Bo HIHT TPD FT Ir (ppy) 5 HIAH X G 61 1 243 i TS (0 0 A, G R0 408 RE A% Il i — 2 7%
FE TPD J3 T BRI K HASE B SR AR . AT IR A IR T (k) 22121 (~ 150 s) JF A3
% TPD F1 1 Tr (ppy) , IG5 v FRATTTE BB, K 9 4E PL w3 Bt 0000 32 1 B R BRI
151 s Ir(ppy) EL 3748, BT UIAEJCIUR S 6 TPD Hb e 1 B 1 =48 i, B ky >> ko
It (ppy) , ££ TPD H () EL B FRORE 1 -3%, #2047 200 B0 2 AT AT OAEE , B xS
T = SRR LRI TR E AR RE B AH

[0174]  7EE 20 T, @on T YRR B AR — B R IBR I Y. . PLOEP A8 i ic 3%
fE A = 6504 10nm &b F1 Tr (ppy) ; BEAZICSRAE A = 530+ 30nm &b ZERFIT 5245 Hh (4] U5 04
SELEFTIF TR N I RO, bR EE BESM TR, —H&REEBAE () T
I PLOEP:Alg, UESE . IXLECR BRI T I TAE Ala, T = e 5 ke i e IR B il
SR T 2K B I 0 23 B 1 Bt AR . %A BT 600 A 5 Ala, FEUZ AN 8%
PLOEP 7E Al g, " VB CRBURRE o SR T, 7E (b) Hh, FRATTR I, 240t 0 1) 4k Hs B, PLOEP : CBP A
A SR AR B, $5757E PLOEP L i Al 32 10 . 12481 L 400 A5 CBP 4 B2 A1
8% PtOEP £ CBP H [ Y URRZ o ZRAUSM, 7 (c) ", Tr (ppy) 52 CBP [ B win )37 B SR B T 7
It (ppy), DRGSR, iZ81F EAS00AE CBP § BUZ 1 6% Tr (ppy) , £ CBP 1 [{1fk:
BURZ . 7E Tr (ppy) 5: tpd () HRILT 2 Tr (ppy) ; WEEEE . XH, TR Tr (ppy) 5
5 fmse 150 s, BEKTH Lu s AR . SR THEAE TPD 11 Tr (ppy) , LHIH
SRR G =, K TG dr a7, B TPD 2 Tr (ppy) ; INBEEFE L R BEE Tr (ppy) , BEOEH
RIS R, % EHA200AF TPD § BUZ A1 6% Tr (ppy) , 7F CBP B LUK Z . 1
R, 25 T B e T

[0175] K& 21 &7 T7E TPD ¥ 8% Ir (ppy), M HECAOLW N, A ST B, m
Lr (ppy) ;TPD (175 A Lb T (ppy) 5 B HARGE S (-1 us) HHEFA (161 s) o RN )3
LEYIE I A Rk 3 TPD A6 T = 292K Fl T = 200K [958t . 3 Ay fEARIR N3 hn, 5 30E
AL TR — 35 AR, AN EL Wi, ZE S EUR S B A U6 7 A8 56 42 Bk H 6K Tr (ppy)
(19 5t 4 o

[0176] [ 22 @R T AT (a) 200A, (0) 4004, () 600AF! (d) 800 A HIH HUE & (1)
F 650nm i K IKIAE Alg, H ) PLOEP IARFRBEGIFZ SR, IE/R TULD = (8+£5) X101 s
em?/s (N =28 ASREE Y R BN AE D B 8L DL r = 25+ 15 1 s [W7E Alg, I =&
Fm MR AR (PRI ) .

[0177] K23 Bor 7T (2) 2004, () 4004, (©) 600AF! (d) 800A 1114 FiLHE B 1)
FERE DI P A AN B3 (N0 o FTE DK PLOEP B C I G R K 12
IR (N o B BoR T BURE M A et P A i 26, B BT TR ik i bl 5
£ 1-120 AMREEK B 6 HTL/ETL 50 08 55 2I8504K (SE - 21) . B 22 (073
ZiE b EA15 PLOEP #HLE A X Se & th de ke it 5
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[0178]  F I FIRIFST CL 28 AE 8 = R A BAE Al g, T IIAEAE LU AE [ 22 1 23 v, FATT0F 9T
T B SR A B A B A AL . 8% PLOEP :Alq, L% 5 F T3 i F SR
RO =225 0 S5 ER T P W B FE S S AR R, X IR AT T AL g, )RR (55, 3F
KILT BT R . B 22 B THTRA (@) 2004, 0) 4004, © 600A
A1 (d) 8O0A LR [KIIAIKE 2 1 OLED [ PLOEP B ¢E A = 650nm HIbRFRIRZS RN . BTG 7
LRAE R R IR R0 T EIRBDE, IEW T SR8 k1A,

[0179] ok 1l 4 3% ) 7 s T A8 Ay — 203 25 30 16 e i UK 2 11 9 B8 15 PLOEP [ S BE AR 110 %
P E FULI B A 3 B PLOBP [RIB 75 4y, FoAT1 PR G RE 08 SR EUE A 5% 21 1 B e A
R T SR AW TR B R IR T, FEPRISR 5 4B PLOEB B 6 38748 5k Hy
] 22 ({0 VB T

[0180] 11 &l 23 (%R A BRI = AT B AR LG A R s =,

[0181]

g__(p_ :=--__(g Ddzsg

dt T ax?

8)

[0182]  WiH Il 23 A ISEER BT, iZ P T ER F T 3R15 Alq, — &S 4dr (r) WELAE
M BUEE Or) o &Ja, VE ARG, TIOR3 B i PtOEP Bt A 5, I 5 22
IS R (5248 ) L. X Taxeeill & 2, B MEE , 7 2 i DX AE 25 24 Hh AR [R) A0
RS BAT L ~120 A KR EK B 1 HTL S0 (105 B 2 He 8% 8 2 5B i
FORILIAE v~ 0 FIARIE TR T LERE GIX N B ) i & = 2 A, FEFR7n ik BY Hafur 46 2 A AF
7,
[0183]  HIFE 22 A1 23 FeA 1] LA I, 1Z 560 S SR 4E T BT R ILA) PtOEP: Alq, 1A R A
WA AT AL . BEARIIL, fF 8 —(H T Dr BRSO , A0 BER B S I AR i e e s P
WIUE SR IE IATE AR AE K B . BRI, 5 AT AR AL, AR Fe It T B T B AR
P, BRI T3 BRI, BA VAR T HAE TS E T Alg, IR 15 TS AR =4
I R B 5 AT
[0184]  1ZEHE /0 s PR, X TR B B, Dr desg T AUl i1 Hvit, PA SR K
(RIFE SR, FRAZ B 775 v PR . A EA200 A 400 A 1IFIBE 2 5 R (K 251 F LA ih
2 3A13543 T Dr (8200 5400 A 5) X 10 %em™”® (4 L E AL, LL A% H 600 F1SQQ A 23141
G, AP T T~ 251150 s OB A Gy, — I BB T L,=140+90A 0¥ HLK
o XA T LARTAE J = 6. 5mA/em® R aF SR, SR, 76 200m 54 A& kv 5 1) jri n ) e v
2R AR (J-2500mA/en’) o THEALE By NBEZ N FIIG NI = 224 — = 4R A K f — 4%
A - AT AR K G T BT R I B B R B
[o185]  Fiisk, 78 Alq, T I TR Y B A E A3 D, = (1. 240. 8) X 10 °em™® ( 18
€] 22) FID, = 2.6X 10 *cm®® ( ZHRIE 23) . ST B AL RAL T BESNT B AL,
A g il = 52 T BRAEAS L.
[o186]  AKREHI S —SLiti 77 ROAFEANRIGE , A AERAEM B B AR 2L R SE
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PRBLRHRIAR R 5t A5 2 TR R RE 22 B T T 306 RS A9 2 420nm 21 480nm FRIAH R K o
[o187] AT s — il 77 SRBEAEA IO, b AR M B B R = 2l S
PR AR AR st A5 2 R ¥ BE 22 AT i OB T 102 480nm=510nm FRIAH R
[o188] A I 3L — Al 7 EAFEATHLAOLR, Hoh BB R R E X N T4
ATOnm [R1HF BN AR BIEZ) 450nm AbFIBELR T A SR =ik 45

[o180]  AZ I Yy — Sy EAFEATHAOCZ , Horh 2 R 3 R RL 0 UHE AR P R
[0190]  RAEA KM, AERE i (LA S Hh B AL AE << 470nm, SEALIEAE ~ 450nm [P T
Jidta o

[0191] AU IR AR LA N 572 mT AT PR B TZ HL A IR A2 451 1 BT 1309 A B 11 S e 77 5 114
FRARAL o XA R AR BRSO RIS R 5 o R, BUAR O 5 JRE Ut 77 S8 4
IR T A, AEAS UK AR L3 AR N 53 DR B HAT LEBUR ZE SR KRS FiURIE [ N AR e B
L ST %
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