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—8FENE, RETEETRBEBERZ AR,
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S
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£, "MARTFAERALKRT 40 492 E&TF, "Q1"R7Q2"H AR FE] X
B 6 R ABARE, "S17&7S2” A AR ) R E) ¢4 E A AR,
20 5. e A ERK 4 R MA XA, EF, "ML g T4 47.
R, 44, B, 4. ER4E,
6. —FFEHETEE, QIEWRANELR 1 ATE A IR E AT,
7. WwRANBRK 6 AN FEIEFEE, XF, ZFHETRECHE B
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12. 4o H1 2R 10 Frid ey 4l ik, L O
HR—ERENE, FiRERAEHERZARZE; AR
i — o FiEAE, TiEEREEERZARZIE.
15 13. 4oAr#) 2K 10 Tk g dld ik, ¥, ZEA NBRLEHM LM
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g, MPHRFAEERLEKRT 40 942 EERTF, "QI7A Q27 A AR X
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AMELEEAAHRLFET ERE AL PREFTEE

5 FHAAR
A KR A —F A AR E KA (organic electroluminescent device,
OELD), 47| &% A —FF A LA \NERLE A G LT R B A A E
AL RA AT RSB T R L FRRTEE,

10 HEHK
A 4 09 A AL, UK U (organic electroluminescent device, OELD )
H—3% EHARLEM, FaE—FAR. —fER, —FAR. —EREAE. —F
REEE, —QTHHE, —FEAER—RARE, . TRIENE.
TRARE, AXE. OTEHE. OTEAEAMABIKRAS B T M LR E
15 FHEBE EF, AAREOHE—TESLEG, FAEZ THILMKTHL
VEHELEKIKR, ETAMRARIELREZLARAK (fluorescence ) L&
B2k A5 Bk (phosphorescence ) £E R A4 H AR T:
L AR FARMAE I — 0 AR, &FHdRRABR S TENERASLT
W Bt 5 REALNE, TREGFEEGEIT T RIEAER T RAEH £
20 FRIEAZAE, OFRATRELAXEFTLEGELAREI ARG EASHAL
A, TR TFTHEINELARTBE, HELAMLSHHASEFII A
A, FHREHELELANAK,
YELAMRBRETMEEASHELIASH, BEAAKREFLLTESHL
F (singlet excition) A =E&# T (triplet excition). RE &K XE L IR
25 RERBABELENNKR, dFELFAHARSNIAER, HLERZTAYTAL
EARTFAHBMELHH 3. 1,
BESEFREZESHTRUBRAT AR KBGO RES, R
ML FAE A FECHEANAR, ERAZESLE%T, AALES
BT AEASEATAA B REA TG KK, A, ERATESLZ
30 GF, RTZEAMTEREDEASHALMEGAEATRGHA, LTS5
F1R B AP R A 49 R TR T i1 & 45 A K4 (internal system crossing,
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ISC)$k 4k 4 BE K.

S TRAZBEBEEZATE, LESRTHRSBADESH M TFA
#1 (exciton lifetime ) #934 #49%4) (nanosecond, ns) 4%, &K £ =T RLajR k.

MTHAIBBREZ%0T, AR THHSBE RS T FE
B4 A EHA (microsecond, ps) &, HHZ E-TIGEEA, AR AL
AAMEF, AT ETFARSUIFEERZESHT AL EEAHL TN
AES 3 1, B EBAREAREA R Z A AR E TSR TGS
AH G ZEARTFHRENFN, WBALZLARGAFRETHENAHK
KB L AR 445 (AT 23X 100% ). FIvA, BRAEFEB L R4 ER
HEWEXEIEB R AR L ARERS, (28T F ALK,

Ko, BATEBRZENBERREATHRFEADNRK. T %4
MFOFARZE ps &, THAREAZESYTEGALLE TN LK
— B EESHTRTH 1,000 244, fotb—k, ZEARTFTELALEF
HEGBEH AL TR FTARTFINEAALAZTALATAREARAR
(triplet-triplet annihilation). .32 4, X FHAN—NZEL5HTH A —
MEFHEOZESYTEHARE, EXFEANZTESLTHREUAK
BB XM, PRARLTFHHIBEK, wibt—%, 2FBAIES LA
YEY A ML R A (B ) R R BRI A EN R R Ao
MEREANGTREME, PABAAFGEARLELE, 2THALEIEL L
FoTATEEHZESKT 8 RERIAE (triplet-triplet annihilation ) #935L8A
*T vA %% Baldo, Thompson and Forrest, Appl. Phys. Lett. 1999, 75(1),4-6.vA &
R. J. Holmes and S. R. Forrest, and M. E. Thompson et al. Appl. Phys. Lett.
82(15), 2422(2003).5 48 % S #K.

st BGAAEBE LA AL B EAER 2. BR AR
B EEB L EG, LBRATIITFETATNEL FABAELARKE AT
BRIKKLEN, Lo-TFREARRERE, FRLRKERIHE N KL, T
BRE B AT K AEERVRHI T 60 A, LREAREA
FRBERELAS, FEHLSTEHER, ARBIRR AN L R IBRE
KB E, HTHAELAEGERLXRGSTEMABET FELEH, Lk
FREAR S R, HERAARSLRETIN, RHFHEHBLAALENTLL
WL AR, FAMRREREME. A, HRGFHFALAENH&F
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EERRY BB ELAARBLER TG ZEANKRT, BOUHRBELEAL
HAREBERERE T R, BIRR AR R AR, R, oib—
RALFTAER B ERERARR R LR AT £, X RRGBELL L
E, ¥ M I BAEERSEF T LT RA.

AR

HET, KA B 302 £ RS —FH 8B A KT (organic
electroluminescent device, OELD)A X #l#& Fxfo g ALY FOETEKE.
HABA N EARLE A 6 £ ST AR B B R, AR AL A
B RATH G S AR FRRR PoAE Ge 69 B R B L AR K & 4 T, MR A a9 5%
AEXERE ZRBBFEMMEEC A LRI ELAN, KKABHAE L
B ERBRZGARTHBLE, dodb—k, AT vl KB IR IR 4
FE, ETRRERIAT ZHERE LI IR IEZS L ZANLCERAT
BEHITRER, BAIEHS, A8 P AL 2R K. £, ALAY
AL A A A BRI ABAAK FAABEH =5 H R
i AH,

RIBALAN B H), BE—HHIEHE T, E—£H. — 9.
—AM., —BREAE, —EREHEA—EREIEE, FARS5 AT
Wik ETREMRE, BAEAERE FREBARRZE, Fd—4EHF @ik
MR AR FMR, TREHEXETFRERASAL AR, TRA
BERETHRARAERARZE,

RFEALAGH—B S, RE—FPFEEFEE, BOiELidsgANL
MEATME., £P, FERFEELOEBHETEEATHEFTE.

RBALAG S — B8, RE—FHFNBRRLRAF R FL,
RAE—AIR. BEF, Ba—FSREHETERE. RE, BR—FBLLLE
FREREHEL, BBAEAER—ANEA NBIRERH LM R 32
%, Br—EXRMBEFHRIALALEL, RE, HA—WRFERMILBEL,

bk N B 0 AP AL R R, 1] AT
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S, [

L, "MAHRFHAELRAEKRT 40 92 ERTF. "QI7AR Q2 A AR &,
) 6 RAES TR, "SI R S27 A A8 B 3 B ¢ A S BARA, sboh, "M
it B T4K (osmium, Os). 4e(rubidium, Rb). 47 (ruthenium, Ru). 4&(iridium,
Ir). 4A4(platinum, Pt). 4k(rhenium, Re). #4<¢(thallium, TI). 4&(palladium.,
Pb)#& £ (thodium, Rh). F-SRFAEBRTA AT 40 19 LEE&ETibsb LA
ANEREE M 6 EATAE S B ST B, @ Q1 & Q2 T AEE ALK
A, S1 2 S2 M AEEBHLFKA,

Kb KL A LR B &Y. IR, FREBENRHE, A THAM B
BARL RHEH), ARl AL A,

H B PR
B 14 7R B BA ) K484 — e AR SR R U8 3 LA 6

itk

A.
H24THE | 9AILBEAAMNEERL B EZE XA AA L
rE,

B 3 4T TR B R A IR 69 SR 69 AU LR KT 69 FliE AR R
2H.
B 4 4T TR BB AR K B 6 L6 ) = 64 B ) LK )69 HLR IR KT
HOFHEFRENTER,

B 5457 TR BB A K BA 64 3640 w9 64 1 ) B A A AL g R U8y
BETEENTER.

& 245N

10: A AL et
11: AR

12: Faik

13: A4

14: B KA X E
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15: ERAEH &
16: =R E
17. &FH&HE
18: ERENE
19: &FEAE
70: FERIETEE
71. 81: #&
71a. 8la; EE&@A P
72. 82: RT@EAR
80: BFHIEFEE
83: 44

HARZHF X,

F A —

HABEA 1, LATHRBALR K — QF LML KT
(organic electroluminescent device, OELD)#) 3| @M e ~&EH. EREEH)
¥, AL AN 5y T AME KL ZME (organic light emitting
diode, OLED) A &4 F4£ A =42% (polymer light emitting diode, PLED ),
F£ 30 OLED # #I4E#L98, 12K E44Fri8 & 693 K7r+T & B £ PLED L.

BB 1P, AMEME KA 10 2 Y aiE—K4 11, —fig 12, — 0
#% 13. —%EHK (phosphorescence ) A & 14. —E R E 15 A—%E XL
FHE 16, AR 12 5AM 13 AAxHHRE T A 11 £, AR 1348E Trak 12
by, BRRENE 144 E-TFRMA 12 AMK 13 208, Fa—NEHANE
R Z AR R, 2T ER N\BREM G LA F T
TXFPHE. NBREMGAAMBTHRALAE 14 FOHOREAH 100%, K
TRAREAE 14 FREEFMIELABLEG, FTLEHL, KKk
ERAGHBRAEIES L ERTORALAEGILITE L.

FERAEHE 15 XETIAR 12 BAAEAE 14200, ZRIIBE 16K
EFAERRE 14 BIAE 13 Z 8], sbil, A AL AT 10 L 83E—
BFERE 1T, BFERE1ITRETERMEBE 16 5WR 13H, 4%
R E 16 AL LR G FAEH QG EAE, ALHLAAH 10 FT R
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F2REERGETEHE 17, H5b, AVELHLALAM 10 L QFE—Z R
ENE I8 A —RFEALE 19, EREANE IBERETEREHE 15 AR
1220, ©FEAE 19RE TFTERIELE 16 AMAMR 1306, BPEFIiEA
E19RETETFHEE 17 AAR 13 09,

5 2 FREANGREM G L AMFERABANE RN, Lika) LA
NEAREM G R A AT X (1] 2T
Sy
‘\\\
n
é 1

£, "M ARTAKRT 40 8928 F7T, Tik s B NdERLEH 692t

AEE S B ST AR, PQIPATQ2” A AR E] X T F) 4 A S BAKK, ST
10 A7S2AHAAE B AE 09 LA A BARK,

H F7QI”A Q2" A AR F) A F ) AL BAL, ¥"M57QI"A Q2"
X —maHFEm., BE, "SI”5 S22 HF A M5 7Q17 A Q2 AT T L) —
wWHHFHG LT 8, &M, "Q1”. "Q27. "SIPAS2”E L — N\dEhLE
M. B, KEHAGEEHNEREM G Z AR E R AT

F4C

H
H | CH
@ pr e

7%
~N=
Sy

W #

:
H,e”” IL\H 7

Fy (1]

15
EAREHRAT, FAR 12, ERIEANE 18, EREME 15, ERIEEE
16 WFHHE 17. BFEANE 19 AR 13 694085 7 v 484845 Eibdh
( indium tin oxide , ITO ) . copper phthalocyanine(CuPc) .
1,1-bis[N-(1-naphthyl)-N"-phenylamino]biphenyl-4,4’ diamine(NPB)
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bis(2-methyl-8-quinolinolato)(p-phenylphenolato) aluminum(BAlq)
tris(8-hydroxyquinolinato)aluminum(Algs;). #AC4Z(LiF)A 4 (Al) A #l1E3
B, AR 12. BRENE 18. ERAAHME 15. ERAHEHE 16, ©-FFmE
17. @FENE 19 KA 13 9 FEH A K4 15, 60, 15, 1 A 200 AR
(nm ). $b2h, AL LE 14 & A ANEAEM G R AMAALFE X (1] A7
R THEIAMAAHBIERLA, LBEKLH 304K (nm).

LR 12 BAM 13 #sbin— &R0, &F R GAM 13 irRFRE S
FENE 19, F4HE 17 AT RMEE 16 975 NEANBALLE 14,
FREGEM 12 ARABITREANE 18 AT REHE 14 6975 XIEAE
KEHE 14, BRFRERAEFBHILEAE 14 PN, NBREMER
A (et F X [0 AT e944) e T A 2 FAYT (singlet excition)
B = F AT (triplet excition), HAREFTIY TR ZEEHMTILA 3:
1, %, ANERLEMH LY AR TFABE ARSI F B0
k, BEEASTLEIATKREM AL IAH (e F X [ FE944)
898 & %% A X4 (internal system crossing, ISC) ##RA=ZFTEHL T, &
S VAT AR R XA,

FARE 2, ETAE 1 AR A A BEAE AR EZE X
ROHEALME. MNB 2 WARRES FERENSEERE, ThsBAKE
A LR BE F A AR AR BA 3.1 cd/A A& R HRKE, HIEA
B R AR R IR AT E., SARERSI A L HA
A S K FEE 5,000 (cd/m?, nits) B, AEFA|6GH PG T
B K BB RERAE 3.0 cd/A VA L, AT THAGBATHBR ESHT A
R XK % (triplet-triplet annihilation ) f-§H A AKX FE LM ARMETA MK
W LA BT MethAs e, B ILA S5 6 ALE U A A BUH IR BE A
P = FAH REGH RAA . BTeA, RSB 6 ANTRLEH 6 K AT A
RAE KL KB, RAMIERAA R LA ERB LR R RIT, RER
B84 A B K AR R F R E ENR IR E od ZILE R
BT REA S, KIOBRA B 0 LB,

KR LG T BBASRBT LA BE sl H FTANT REEFIGIL
RFRBRAENL, Hlhe, PO 12 RIAR 13 OELE. £ELGEREATE
A, BB 12 BAMR 13X FEY —BAERARFERELHR, LiEagiE

10
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B -§ & A4 €. 3548 45 L4 ( indium tin oxide, ITO ). 484% £ 444 ( indium zinc
oxide, 1ZO ). 4a4h 814 (cadmium tin oxide, CTO). #1445 (stannim dioxide.,
SnO, ) & &Ab4 (zinc oxide, ZnO) FEMEER L BRI, LA L 5
B ERe464E4E (aurum, Au). 4 (aluminum, Al). 48 (indium, In).
4% (magnesium, Mg) A 45 (calcium. Ca) %.

4 RAA AR 12 A EARFEAN, AR I3 TUARSSHREE, AN
B A KA 10 A RFR L AT (bottom emission device ), ELEAR 11 5651
AEARFEAIR. BRA AR 13 AERAXFEAN, AR 12 TAARL
SME2E, DAL HTA 10 HTRHL FTH (top emission device ),
AR 1 TAHZR. FERXIFERER, K 12 RHAK 13 HiERX
FIEPR, FARSE A 10 HRE@ L AAMH (dual emission device ),
HAEAR N1 IR A F A RFE R

VAT 4 830 L4 X, (1] M7, "Q17. "Q2”. "SI”A’S2”., &
&, "M7ik B T4K (osmium, Os). 4s(rubidium, Rb). %7(ruthenium, Ru).
4R(iridium, Ir). 4&(platinum, Pt). 4k(thenium, Re). #E(thallium, Tl). 4&
(palladium, Pb)#4%(rhodium, Rh).

B AR ERH 6 N\ EIRE M G LA A FE X [[T] A EBLE, =2
AR O IAR IR E FRAE L, AEATT AR BRI A N\ B R4 M 69 & et
BT B F ARG BEALAE 14 F,

B FAREARG AL XE 14 ANBIREMG L AHHTA R, £
P PRI oS 45 0 B R B A AR ) T B S R HT, MUK R AP A B LA LB 14
AREZRBREMECH ZEAAMRREL NN, KKBERA LGB LLE
HLRAZBGGITHEL. dodb—%k, TACTABLRERMEB LG 4, £
EEAN T BROY-ETIE T SaN YRR € = RE & N-2 bz gl A
ILEBAE, MAILHE, ARG T AL TRK,

o 7

HFARE 3, LA T RBAK P RHRS] 6 PR ME AT R
2E. FREHAZE 1|, ATFIER2 b, RE—FHK 1. 5, #AY
Bo2d, HBa—MmE 12 TFTRB 11 E RE, #IAFH2IF, BA—EX
ENEI8 T2 £, B4, BAFEUT, BR—ZERERE IS TE
RENE 18 L. BB, EAFTR F, BR—HALALE 14 TERER

11
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15

E15 k. ®HF, BARKE 14 & —ABA NEARE ML A HFTH A
HEA NG EM G E AR TEEAL HE 14 FEREH 100% , R 8L
AHE 14 FPREZHEIENBBELRAR, FFTEA BN, KKIER
BN BRALEBFE AT OBLL LB BT B4,

BE, #ATE26F, BR—ZRMEIBE 16 THLEAE 14 L. 4
E, IAFTR2T P, HR—0OTFTHHE 17T TERMEBE 16 L. A, it
ANTE28 Y, BAR—EFEANE 19 FTRTERE 17 L. #5, Hr—H
13 FRFIEAE 19 L, B, AAEEE AT 10 445 TR

LR B NERLE ML MM FE X (1] 2T

Ed, "M ARTFHRARLEXRT 40 92 BRT, Tibb A NTIkEH
) K A AL AT B T AR A, QI A Q27 A AR B & R ) 89 A& A B AX
&, VS1PRIS2 A AR R AR 49 FE S BRARA, sush, "Mk & F4R( osmium,
Os ). 4w(rubidium, Rb) . 47 (ruthenium, Ru). 4K(iridium, Ir). 4A&(platinum,
Pt). 4k(rhenium, Re). 4&(thallium, TI). 4&(palladium, Pb)=k4¥(rhodium,
Rh), sbsbh, RE#RAE) LA NGREMEGZLAMHAAEF X [TEF:
FC

H
H_ | CH
6:) P

7N
=
N“‘“Ost
W7
fP“* 4
mc&H \

Fy [II]

AT AT B AR AT 4 ARA R AT 9 T AT 4645 64 3 A SF
RERAN, b, SEREBERL LAGLTEBEGARE, FTH

12
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o bR SR 27, REELEICHE AT H AL FEHE,

5 5 =

FARE 4, AT IRBAL UG E A Z 6958 bk F 694 A
CREAAMOTFELFLEENTED, Ak, FARFLEENLA—FE
BFET0, ROEHENER, FRLRAREER. EXZHAT, +8
2T E 70 fldoh—it EMEE.

ER4F, PRAITEE 0 LE—NE T B—RF@MK 72, 2FEMK
72 £ @48 LR GHNBBLAAM 10, FRETFHL TP, b, BF

AR T2 ABTFREIMNE 71 HWEBF D T1a RETFIMR.

et 9

HABE S, LT ARBAL I FE | v 5 R L& 4]0 A
VA RAFHFBRETEENTER. Ak, PRI TEEA B
BFRE 80, LM dis. T EABKKE. M (digital camera,
DC). ¥ % F %M (digital video, DV ). & FHEXEE. MAHTHE
( personal digital assistant, PDA ). £ie8 3+ H 4L (notebook ) A -F 4 X3t H
#. (Table PC). EARFZHBIT, BHRTHEE 80 Hldmh—H3haE,

ERSF, BHRTEE 0 eLis—Ak 81. —RFHER 82 A —dnstsd
83, RT@IK 82 £V A LA AME LN T 10, FEE FNE 81
F. o, BRER 82 B FREINE 81 A EEA D 8la KK TIHNF,
BAE B3 IRETFAE 81 IEE E, TR -FTEMK 81 tH—1,

BLoh, REARBGHMLHELKXAH 10 FTEATEEZRERTER
1T eFRE L.

RE R B R PR E A R L AT R L& 5 EAfo AL
P EETER, SRR ANGIRE ML R A B L KR AT
AT R E 3] 69 L M H G SRR A R BE AR R AR F B ML
¥, ARG RE ZRLREMEC O ZRAARKRELNR, KKIIZER
G B LB AT B, Jotb—k, AT vl &R E R IE
B FE, B TEREREAE RO ERBE I LR IEZB R ALGLR
ERF@EH L EREE, AL HS, BB AL RK £5, K
THAGH IR R AN B A BRERRERBAAT FHLBEH=E
A0 RO H L.

13
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w2 PR, BRARALP AL FEFBELE, R HAERA AR A
K, FARBABEAAR ERBE AL AGHAFTEA, THEFHRIE)
Biadh, BRI TEE RSB RAERARETE A L.

14
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patsnap

T REBFOF) BNEBEXTHREFESFEZNNAENFTEEREE
DF(RE)F CN1708201A DF(E)A 2005-12-14
HiES CN200510070212.8 RiFH 2005-05-11
[FRIRE(FRR)A(GR) REXBBRHBERLTE
BE(ERRN)AGE) RixFBROERAA
HABRBEANAE) REXBREBERAE
[#R1& B A X B2 A
ek
KA puNEY Gy
K
IPCH =S H05B33/14
REAGER) &F
H AN FF 3Tk CN100359712C
NEBGELE Espacenet  SIPO
E \ N
— A YL BB L S st (organic electrolumin - escent device , OELD) , \\\ \\\\\\\\ 13
SE—ER, —AR. —BAR., —BIXERKE. —ZIUERER—ZER ™ 19
PR, PARSRARMEN MR E FEMR L |, B R KR RETFHRR 17
PR ZiE , HE—NEE/\EEEMN RN BER. ZERRE
ETHEREBELAEZE , ZREEREETHARAERBRZ — 16
|‘ET.|0 T ]4
™15
™ 18
/ // //// // 12
~—— 11
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