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Research progress in electrophosphorescent materials
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Abstract: Organic electrophosphorescent materials is one ol the electroluminescent malerials which have high quantum
efficiency , their theoretical inner quantum efficiency is 100% , 4 times that of the organic fluorescence electroluminescent
malerials. The research progress and problems in small molecule, polymer, and dendrimer electrophosphorescent materials were
reviewed, the influences of structure on the performance of the materials and devices were discussed, and the recent research
outcome of electrophosphorescent malterials were summarized.

Key words: phosphorescent materials; electroluminescent; polymer; organometallic complex; dendrimer materials

A ML B &t R IE T LR 2 % H
B—REA SRR G I ET R E, i
LSRR SRR RO R R S R M B R 4
120 N R T AR T A F] 100% , 2 F HET A
Ik Tz R B SRR B R OE A R Bt R A R
MG REFERETZRN ST ERR, CARFT
H—FEE . FENRBA - BB &
KON F BB T BRI H 3 25 B R 3RA5 1, b
HHRBEENIM, HR BT HREE QR
M B — R RN AERCHASR, 5
WA B N SRS TR OREY
HE B A E BB R R B A WL/
T HL BB R AR 1 B , R 2 B BB O AR
ACHH AN AT AR A VLN 86 R 6H B

W s B #9:2005 - 10 - 18; {85 B #5:2005 - 12 - 27

ARG Bt & AR BT B 6 A SR B
SRR DU AE (9 R, I B 45 T HATE £
FFE AR o

1 BHUNT TR #

1.1 EVREEELEY

— M B A B EHE AN RSP OE T, AR AR B e R
THIHR, B rHERERE, RESH M=%
B TFHIE IR A E 1:3, ESHM T8
T2 X" B 25% ,75% B “HL -2 07 B TIE
BT BBEEEREAY = A X B ERA STk
PRI, B A B B B S R R R R D Pt R
b, KRR E RN E FREN 25%. B
rENESBEAINREGY T B TESER WA

EE TRy Po8s” TREM“211” TR " INYE BT B , 752 3¢ i R 7 B L4 BE B B (573036) , P 2380 K7 — R U AR AT IS [2J5 T4 o B¢ Bl 3

H (310529)

EER A T 301970 - ), & FER T 45, MR, B W B UL EUR SE A RE TR 04T Jr Tl M BT 1 4, 029 — 83055498, dingwen @ mail . xjtu .

edu.cng



e 24 -

A& AE T, 2R BOX BRPEESA | 5 98 i [R]
ARRE A BT B R S B AR 5 [ A R A e el
AR, 4 BT R =R PR T, 4R RN A =2 i)
58 ZU A AR AR A B 2 R A DLBC & 4 P Y B R
SN ESRARES FEAAZLSRKENS
JB - BC A B AT 8% % (MLCT) ¥k &, i BB R 8 3] =
LR A [H) 2 R (1SC) R AR [ 3 i AH B AR T g 5 4m
DI, 3o 5 4 Je A LB & 1 2 — b o 80 B B D6
BT LS A BB Z RS R (B TR
15%)[31O

1998 4, MK 24 1Y Ma %58 B 4 L 4
JEHE & My YAt B[ 0s (CN), (PPhy ), BPy ], 345 1 3
KT RMEHEM(PVK) H 55 T8 TR (Qpen)
AE 0.1% B RS PR BEEOCHRIT, b T HAN B T
R KA & — S5 RIFRTBAANTR R [, %
& Princeton <& 8 Baldo BT 57 /N ?ﬂm?'f Nature | R
BT A\ Z IS 41 (PlOEP) B BUHE B4 B, I
BT 8- HEMEMWRGE (Algy) F, B E T Quu N 4%
AN TR BB IS, Bt & O6H B
FUET ARz 2k, i R H =S8R ST
WA ZEREBOC RS, WB T — i &AL
BCE Mo ep Bl X 28 1 I & B B8 Y ot R £
Hd M & RERE T RBE SRR P
OsC ) IeCHE) NACH) VErCHIN) 28 53k 2541 ) B
AR R E RS R BA MRS HFMRKEY
B ST BBUR BB 1 DB ER,
PRI 7 3R R AR A L2 B e AT R B O R B, 3B R
MR T SO BB . TEARZ L SR
AR AW P, () B &Y BRA M AR =2
AT VLR B A OCRCR, R TR R A AT I Y
BOCA R, LRI R TR Z R R E T
JUAELEA BN T-BO6HR T B2 X R &
HIBETE o
1.2 ER%AIEESY

WHESBEAVESYE TZ 0T e i
R ICH AP G W) 2 56 RE, BE A H AR e 7k I
JEIGE RE AT P AR T, TR O 3 A T A48 A T LA
FMERE B OARMBEEH B, AX T ESY
AR ST T2 BN B AR B B 4 5 Bk E AR B STA
W HfE TR E, SR LA Y I B RR A T RLE
(LUMO) Fl 5z i E 5 43 L3 (HOMO) , {4k & # 19
PR T AR TR A OUH BRSO
1.2.1 =(2-3 3 wbwe )4 [ Ir(ppy)s ]

Ir(ppy); ¥ 12 T8 F a8 0F 45 M it K &0t

JEFR RS T A R B AT R T I 24K
P A5 B b1 B o Baldo 253  fix BL 1 1999 4F 4l 4% Hi X
FiE BRSO R E M R, G5 B 1(a). I
BB & T /N4 78R CBP b, il 45 R 45 N
ITO/ a -NPD/CBP: Ir( ppy)3/BCP/Alq/Mg: Ag F) 25 1,
TR AR TR 1K 8.0% , it KW B &% R W] ik
28 cd/A, IR ER A 31 Im/W, 4 Adachi 2571 %
CBP #: 4 TAZ B, 1 % 45 ¥ 5 1TO/HMTPD/TAZ :
7% Tr(ppy)s/Alq/Al: Li [ 884, e KA B 73 R 41
BEE 15.4% , SRR IE 40 Im/W, Lee 2551
Ir(ppy); BRI EEY PVK #, R IR T
KAl & W Ir(ppy)s B R G WHOCER1F, KK
TSRS T BA TS TR SRS
YA Z M A AL, B FERZEAMHS &, B
R FMRRIETFHERN 1.9%, R REEHN
2 500 cd/m?, # 14 45 ¥4 24 : ITO/PEDOT/PVK : 8%
Ir( ppy)s/TAZ/Alq/Mg: Ag/ Ag.

t-Bu

A

3
Ir(ppy), Ir{bu-(ppy),]
a b s
ﬁm A O
“Ir 3 1% 3
Ix(DHP), Ir-2h
d e

B1 &BRANEEN

1.2.2 Z (- Awbre )R8 KK

Zhu 25004 IF T 351 A In(ppy)s B 7 6l % i
Ir[ (bu—(ppy)s ], A0 1(b) from. IE T RG] AR
KT REY R AR A o B AR, M6 T &
BT RORB AR B R, & 18 454 2 . ITO/PVK/
polymer: TAZ:12% Ir[ bu-(ppy); ]/Ba/Al, B {K 4
CNPPP, AN TRA R AT 3K 4.2% . £ K65 E N 800
cd/m® 4B KA R TFRUER 5.1% , 5 K B 8L
N 12 cd/A,FERNFEN 2 500 cd/m” B, AR T
BN 4.2% , WHIRE N 10 cd/A

Gong 2100 Ir(ppy), Btk B —C A5 AZK
FEMEREFLAR S R T = [4-(9,9- 0 %) -2- R 5 |
MEBEEK Ir(DPF),, W1 1(c)o A B Y KN EH
BB T M TERE , K Ir(DPF), B TR 4r 1
BE{R PVK H, #% 7 45 #4 . ITO/PEDOT/PVK - PBD
(B B 43 %X 40%) : Ir (DPF )3/ Ca/Ag, 45 R & W 4



G 1 7

MRS E £ 25 -

Ir(DPF); FIR B HCN 0.3% W, I i 4ME TRUR
iE 10% , 18 45V B, £ K3 B 80 % 4 36 cd/A.
Ir(DPF); R B35 1% 5% T, 5B TR B A T
TR HAL > B35 F) 8.8% Fli 5.6% , 18 R B BN
1% 0, B 28 B O 35 F) 8 320 ed/m?. Gong 2513
Ir(DPF), 3 — 26 MUt il %5 th = [2,5-=-2"-(9,9-
O EZ ) mEE 15K [In(DHP), |, A& 1(d) . 1348 E
MBETES TR (PVK-PBD) F, L5 71
HA KRR Bl — 25 BRI, ZE A A B2 2.35 mA/en
SEIEN 169 cd/m B KAMRE PR 5% , B K Hi
B A 36 cd/A. R R EH % E H 50 mA/em’
B, AR AR N 3.4% , IR N 5.2 cd/A, H
BRI TE Y I K TE 600 nm. — O 3% 19 5 AME
5 Ir BLA 90 BE 7T DAAE B v 1, T DA B2 T, R
RABRIC AT LAY 1L 45 &, 5 T U, ST LR G
pIERNIUIN 17 PR Gk € S o e N £
SERBMTHARKEE.

Wang 2 7E ML E B Bl AT C—F &0
C—F; 8, il & T = [ (5- =/ -2k e 3 ) 8 3 |
B (Ie=2h) , A 1(e)o EFUTRHE . OC—F &L
C—HEFMREQO&F C—FENLAEYERY
THE, 5 T4 B s @ C—F ok 48 T 43 F 19 HE Y
RE,BRTEBREEMTFHERBEE, DC—F
HUUE TACE YRR TR AR, H ke B M
PERT R A T B A R TAE g & CH B o As , Bk —
EHBRTEZLSHTERAER, fl& B IEB A4
4544 . ITO/MPMP/Ir —2h/DPA/Al, X FhdEBZRIA £
BB RIS 20 cd/A, B KFEFE N 4 800 cd/m?,
FLER R B M U KA 600 nm.

1.2.3 &8 Ir 2IRAH E A

Lamansky /NHIE T — RITAF & B E K
(IS 1E CN) FI BB V5 Sl B RO AR (LX) 19 . &5
¥4 (CN)21r( LX) By 46 & 9, Hi vt ON BCAFT LX B
TRy 25 2 W 2, ﬁ%%%,ﬁ%fﬁA%Eﬁﬁ
SR ERBE, B E c =1~ 14 ps, HEERFE B
#&@ATMmTﬁm%%3u—n)%%%
BB, Z[2-(2 K -4, 5-a —BEW) N
WE ] £ 1% 74 Bl K [ Btp, Ir (acac) ] 2 185 R0 B9 £1 06 & D6 44
BB TE PVK F BB AME TR 7.09% ), %
KA K (X =616 nm) N Bip,Ir(acac) i) ZLE K
I, HA ARAR{E (CIE) (x = 0.68, y = 0.32) 5 K%
VNN LUk AW U L7t [ e i

TE Lamansky /M RO BE 5% B Al b, A AT i ol i
B (4 25 46 R 9 B o6 4 B9 & SR K, fF e B ok A

TR BB S8 T G X (NI Bl 4L) , HF 2 — 20
10 Aok P AR P B R v A PR RE , R AE B A8 L 2

AT

bzq thp bip dpo
8 /N N O._N.
o L Ef [Ef S
=
] O
NEt,
Cé bo hl bon

w(ij /Oii %

acac trad

B2 %M CN B kA LX B K 0 45 A

U B R &, 546 2 (CN),In (LX) Y 42 &
@ﬂ%%f%ﬁ@é)‘ﬁ*ﬁﬁf}%ﬁ HZ R, BINRE
HIBEE IR T = A (T - T) PR AR B FIR S
AR, KRS T a2 e ot s
T T AR DL B AR & 2 WOR A R AT RE
W RIRYLT S 5 EBER R BN Brp,Ir(acac) 1617
Ir(ppy) ;7 il Flrpic-'8!, &l 3 Fiw .

7
X Ir<0_/
§N 0

Btp,Ir(acac) Ir( ppy)3 FIrplc

F‘

K3 W4 4 BtpyIr(acac) Ir(ppy)s A Flrpic #
fo 5 45 K

MG T B4 L SRR B0 B Bk
JeHy R Ko B 4 D9 AR A P BUBEE AR 1F 1
JeRE RN AR B S TS

F1 FNEEBARGHRARK

HIR F ik Qrer/ P pIgeA
Tr(MDQ),{ acac) CBP 12.4 a
Ir(ppy), (acac) TAZ 19.0 21
FIr6 UGH2 11.6 W%
Phqlr PFO( poss) 12.0 AN
Ir(DPF), PVK 10.0 £
Flrppy PVK 1.8 "




Flrppy PFO
R
o e NP
A0~ N
I
poss = 0\ R/O/ \()///7|—R
R i<0/?i—0 PVK
B4 A AL BB O AR P Y B O AR A
EERMHE S TEN
2 BURGYEHH

SRS DR W /L T R Y R IE Ry
Yyl A BLR S MR R, BR B, B IER
Ay FE&REFESYRIFNHECR R, X
HE&E®SRYRR MM EMERE, 255 el TR A,
Fe A2 P A VLR A Wik BA R R 69U M g
BAT A B M o X S W O b B 15 F B RO AR
(PLEDs) R P 2 MBS . & B AW S RE
Py ik e SR % TT AR AE A R A Ak i
HHEEEY EFRANMEBANSRE AT Y
L AR T REW RSB R B R, T LLER
TR, AL T B HIE T E %

A ML G W A R 25 0 vk — o 2 R Bk
BEM.2RE TS S ARKRERANREY EER S
B /INGY -4 8 TBC A 0 SR A B At B A B AL 2R
B EREAYBEHR N TFLEBRAY SRS
Wy B AL AR

Lee 5544 Ir(ppy)s 5l ARG F 45, H 2-(4-2 %

R MIES N-Z ARt K5, 5 = Z8BW
@ﬂ’ﬁﬂlr(acac)ﬂ@ﬁfﬁ)ﬁ@%ﬂ%ﬁi%@ﬁfﬁ%%%,é’lj:l:
WATE 5 B il & R KR E®E N

2 000 cd/m?, FM T3 %K 0.38%
—é(‘H —CH —)—é(‘H —CH —)—é(‘H —CH —)—

%”

B 5 Lee % & & i K & 4 8% A B

Derosa 25158 3 Jin 58 S 7 A R T BB H A Ir
MR _HEEERE S T2 RS, Ir(ppy), (vpy) Cl
YE N & 0 3L B 7E Karstedt’s AL FAE7E T 48 B RS
feAE F 3 48 B 5k (PDMS) L. Kim % ¥
Ir(ppy); A 2 & 4 F 115 2] PIr(ppy);, a8 40 &
FRA4.4% , BRI 12 900 ed/m’,

Schultze 5543 5 K 43 F B A7 F0 B A B0 {4 4L 58
KBEA TN =RBSEERNE S T H,
LSRN 6 BT o X BT IE A K 2 T B A BE R K D

HFERBEAWEAR S RY b AR AR IL R E
E(E0AN 2 e R e 7/ R R NS e R N G B S
B HEUR G (EL) JE R 0F 95 2 B9, 16 Bk ne A
EAFE A, 2R R ER A MM MR E T
& T K 4 F oA 38 A8 47 76 JL 38 In) B, X D3k 3
100% By o L3R B2 L B BOR 12 BR A 20 b 45 1l 4
FREL G FRES N, ERABEELS .

v
\N\ /N\
? %\

K 6 Schultze % & & B B & 4 5% b A8

Tokito 554 43 7l & 41, &% . 1 6 B9 Btp,Ir(acac) |
(ppy),Ir{acac) Flrpic i i 4 i 5 N — Z I IR g 2L
WA R TR SRR

FRIE] G 1 T A K PR A 40 2 00 o R A B f
LR LH & B —Fo] LUSE B A E R EB R & Yk
Fe &SRB AR 2,7- IR -(9,9 - k) -
2 0 18] 5 — B BT A2 T2 UK A9 XSUSR BL 5 9, AR 5 #
HA5H A B ARILR KRR G YW EWME 7 .
HoA (- g ) 2 BEN 4K [ (ppy),Iracac) |~
B AW, Z[2-(2'-FFF-4,5-a -EEM ) MLIE | £
MW@@%[Btpﬂr(acac)]ﬁ?élj‘[ﬁm%%,1"!5%77}?7‘%}3



. . v ooy e e ¥ o e

ELETE T E LR

R - 27 -

TR R 25 R R DG b R, R A 2 B A B TR
s = AW H L, fE—E el T, aTRITE
EL J6EUE G (PL) i B L W B 3 30 4 B4 F 0 L 4
ZLIK A 3 A & ST e, £ 52 B = 30 OB L T fE .
M m=1.3%,q=98.7%H, 0] 13 2] & &% #9216 2%
P T VRN 65 cd/m® B, W ALK 2.8 cd/As
I B Ak BA B R A s ik 23 ]), fR AL 2L R ik

AR 2 6 Rk
el
N

0O 0 0O 0
NI/ NI/
N
N~ 8

B 7 WAERESKNRE PR A

BT, 9% 1 B4 K 2 (University of Cambridge) [
Sandee /N2 2 2o 2 HE Y Suzuki R EE RN SR T
— R AP EAERNE RGNS REAEY,
WA 8 s, SRR, XM ILMEA r9 b F 4k
RUEA A Wy mT LA 5 RIS, JF LI R B Ay 48 2%
RICE R F o XL B R A Y T LU
IR B, AR EREWHT R TCIIMET R

n=0,1,2,5,10,20,40

178 B 17
H17CS CXHW
Br. -
S22 030
N N
Ve
Ir
H17CH CHHH \]\I
Br. =
4295020

n=0,1,2,5,10,30
K 8 Sandee /NALA KR A B

R WIHEC R O B ) S5 1 B R 2 (8] Y
FAE AR S , RA W R A B R SR, 615
LG R B R T AR R &, gL R AT
TE BB AORK L = 238 BT 2 40 A0 <6 [ AR A4 3 o
NN —RARE ME BT B, HEH
il 25 7 S APk AR AR T Bk — A 1R, i T A B A B
RN, R SRR AR T kAR i o 1 TR R B o) T TR
B A J5 AT AR G T o PR D i Al 2 (R, AT A L

R WA B BOERR T A EA PN T
TR B o

3 Wi TRt R

PRI HL B M LA 8 3 1T 2R A AU L I A% 3
o, HA MR Z MR & v RUE i 4 sl
PEBE 5 FT RADEAT I Topk B A0 e R B A AL 5 AT LUE 2
a3 TV VR T 43 TR 05 1 48 O A X b B0
b, WAL 0 A5 3.

N B Lo %2 Bk b & W1 10
BEIAT I Bl A 9 i it v, il A% i 4
Fe 43 1 TeppyD W 9 Fias . T RR
K FE Y AEFE , AT L5 b 48 L FiT TCTA
NG TR TR BRI R A A, R
REAT SR HI & T2 XX T/
TR S R Ha gl
K 1TO/TrppyD = TCTA ( i & 43 ¥ A
13%)/TPBL/Li/ Al TESEJEHR 645 cd/md” LR R 5.7 V
b, B KU A 2R N30 cd/A, B KRB R A 23
Im/W7EHLHE R 12 V B, S K52 E K18 500 cd/m?,
HLBUR ST B9 KA 518 nm,

K9 TrppyD

Burn WF5Y T A3t I 4 J& 5K R 4% 1) B 47 0 AR
Ko7, R FERBERNEBE LR /&R
AR TR E SRS T4 3 5, XMR 4 H
BT BEECR 4 F 196 R B R B

2002 4, Lo 2B & B T i1 1r(ppy)s W
HRYIBURRN 2 2 3 O 5 Fk 22 T 3k 1 A4 AR 1) A A
T2 BB R (IrppyD) , 43 5 #5 48 T BCP 5 4,447
Z(N-FRmE) =3 B (TCTA) H il 5 #% 44, TrppyD 5
BCP.TCTA IR & ¥4, il 8 e XM MR, T
TrppyD 7E 32 (4B A} v (19 349 57 43 HORT H 4 8 AP A
FIAEAR 2 K 15 2% R JE 3 18 oA 0% U 8 4 1 A1 R
fE. WRDIHARIFH FHRIZEMENN1,3,5-=(2-
N-ZR-ZR I BK e ) 3 (TPBD) A8 2,9- W £-4,7-



. 28 -

TRHE-1,10-FEME MK (BCP) ,7E 4.5 V I &80 e K
B RCRIRF 55 cd/A, SR e LB 3 VTR T V B
SE R B A KA (12 000 cd/m?) o 3 X5 F HAG A H
LA E, B B 405 B M i K.

2K i 1 R 4 G A R — ELTE S X U7 T A9 B
5, WP AR R A DR (D) 4 )8 A PLEC
G Y RBBOCRICH BL, BT Ir & 8 BL AL A AL
B¥(4-R-Gl-ppy),lr(acac), Hih LI EHE H R
2-(4'-C A AR 5- (4 -HT L) R -1,3,4-1 =
e A R RS BCPLUTCTA BG4 4], 7T 158 3 58
R (VB LE A, H AT IR A 3 — 25 3R AT O B R R AR
477 18 B R 9 A

4 #E

B B ERGE LAEBRAR T K EME
B, NERDRE , B TAVLE S R IL & W r R ds
Hite B 5 AR E SR TAILE S B K
EY. A K& RIS Y5 ABIREIE 73 F 3
Rewh , EFTREiSHR A TE. MEES T
A DATE o v 0o % B BE BRI R Ot B [ 5 i
Jo Bl e 2k AT Y 3 90 Ok 4 T S it B, AN AR Kz
TEZERAWMT AWK HBGR T R AR, 5
BT /NG T R LS AR B RN R, 3R AT DA S B
FEHE R SR T BN 4 T2 R K BV AR 2w, 30 T
7 OLED A8 FH ¥ Bl , 3% 142 4 J5 HL B0 M B Y
— AN EBERET . ARG BB TR K 2
AR EOR K R B, B 7E OLED 48k b it & &
PR R T EE M AE A .

SE Xk

[1] Cao Y,Parker T D, Heeger J. Improved quantum efficiency for electrolu-
minescence in semiconducting polymers[ J] . Nature, 1999, 397 (6718) :
414 - 417.

[2] Wohlgenannt M, Tandon K, Mazumdar S, et ol . Formation cross-sections
of singlet and triplel excitons in m-conjugated polymers[ J]. Nature,
2001,409(6819) :494 — 497 .

[3] Baldo M A, Tamansky S, Burrows P E, et al . Very high-efficiency green
organic light-emitting devices based on electrophosphorescence[ J] . Appl
Phys Lett, 1999,75(1) :4 - 7.

[4] Baldo M A,OBrien D F,You Y, et al . Highly efficient phosphorescent
emission from organic electroluminescent [ J |. Nature, 1998, 395
(6698) : 151 - 154.

[5] Cleave V, Yahioglu G, Barny P L, et ol . Harvesting singlet and triplet
energy in polymer LEDs[J]. Adv Mater,1999,11(4) :285 - 288.

[6] Chang Shun-Chi, He Gufeng, Chen Fang-Chung, et al. Degradation
mechanism of phosphorescent-dye-doped polymer light-emitting diodes
[J7. Appl Phys Lett,2001,79(13) :2088 — 2090.

[7] Adachi C,Baldo M A,Forrest S R, et af . High-efficiency organic elec-
trophosphorescent devices with tris(2-phenylpyridine ) iridium doped into
electron-transporting materials[ J]. Appl Phys Lett,2000,77(6) : 904 —
906.

Tee C I.,Tee K B, Kim J J. Polymer phosphorescent light-emitting de-
vices doped with tris(2-phenylpyridine) iridium as a triplet emitter[ J] .
Appl Phys Tett,2000,77(15) :2280 - 2282

[9] 7Zhu Weiguo, Mo Yueqi, Yuan Min, et al.Highly efficient electrophos-
phorescent devices based on conjugated polymers doped with iridium
complexes[ J]. Appl Phys Tett,2001,80(12) :2045 — 2047,

[10] Gong X, Robinson M R, Ostrowski J C, et al . High-efliciency polymer-
based electrophosphorescent devices [J]. Adv Mater, 2002, 14 (8):
581 - 585.

[11] Gong X, Ostrowski J C, Bazan G C, et al . Electrophosphorescence from
a conjugated copolymer doped with an Iridium complex: high brightness
and improved operational stability[ J]. Adv Mater, 2003, 15(1):45 —
49.

Wang Y, Herron N, Grushin V V, et ol . Highly efficient electrolumi-
nescent materials based on fluorinated organometallic Tridium compounds
[1]. Appl Phys Tett,2001,79(4) : 449 — 451 ,

[13] Lamansky S, Djurovich P, Murphy D, et ol . Synthesis and characteriza-
tion of phosphorescent cyclometalated Tridium complexes [ ] ]. Tnorg
Chem,2001,40(7) :1704 - 1711.

[14] Lamansky S, Djurovich P, Murphy D, et ol . Highly phosphorescent bis-
cyclometalated Tridium complexes: synthesis, photophysical characteriza-
tion, and use in organic light emitting diodes[J].J Am Chem Soc,
2001,123(18) :4304 - 4312.

Tamayo A B, Alleyne B D, Djurovich P T, e al . Synthesis and charac-
terization of facial and meridional tris-cyclometalated Iridium ( I ) com-
plexes[J].J Am Chem Soc,2003,125(24) : 7377 - 7387.

[16] Adachi Chihaya,Baldo Marc A, Forrest Stephen R, et al . High-efficien-
¢y red electrophosphorescence devices [ J]. Appl Phys Lett, 2001, 78
(11):1622 - 1624.

Chen Fang-Chung, Yang Yang, Thompson M E, et al . High-performance
polymer light-emitting diodes doped with a red phosphorescent Tridium
complex[ﬂ .J Appl Phys Lett,2002,80(13) :2308 — 2310.

Holmes R J,Forrest S R, Tung Y J, et al . Blue organic electrophospho-
rescence using exothermic host-guest energy transfer [ J]. Appl Phys
Lelt,2003,82(15) :2422 - 2424,

Derosa M C, Mosher P J,Yap G P A, et al . Synthesis, characterization,
and evaluation of [ Ir(ppy),(vpy)Cl] as a polymer-bound oxygen sensor
[J].Tnorg Chem,2003,42(16) :4864 — 4872,

Chen X, Tiao J T, Tiang Y, er al . High-efficiency red-light emission
from polyfluorenes grafted with cyclometalated Iridium complexes and
charge transport moiety[ J].J Am Chem Soc,2003,125(3) :636 - 637.
[21] Sandee A J, Williams C K, Evans N R, et al . Solution-processible con-
jugated electrophosphorescent polymers[.” .J Am Chem Soc, 2004, 126
(22) :7041 — 7048.

To S C,Namdas F B,Bumn P I, et al . Synthesis and properties of highly
efficient electroluminescent green phosphorescent Tridium cored den-
drimers[ J] . Macromolecules, 2003 ,36(26) :9721 — 9730.

To S C,Male N A H, Markham J P J, et al . Samuel green phosphores-
cent dendrimer for light-emilting diodes[ J]. Adv Mater, 2002, 14(13/
14):975-979. 1



