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—m R E, KETFEBAALNERIZ AR,
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— @, T E, RETiZERMABELZAMZIE,

3. B A ER | TR R LB A A, L aE:

—ERENE, RETFETRAEHERZAMZE; AR

—wFEANE, RETRZERMIBLERIZAEZNE,

4, deBFER | TSR E A, L, Z LA NNEmIREH
L AMAAE X [I] RF:

s

|
S

1
wh
, [

Ed, "MAHRTHE KT 40 98B RT, B T4 47. 4R 44,
B, 4. 4ER4E, "QIMAIQLAAE R AR Y RE AR, "SI”ATS2”
AHAAE KA F o AL IR

5. —FFFERBTEE, QI A ER 1 TR GA LR AT,

6. WA EKSHANIFHIFRE, ¥, ZFOETRECHE—H
HETEER—FBETE,

7. deARAIER 6 TR FBRTRE, LF, AT EHETE QLTI
BE. Faaill. BEARAELRER.

8. WA A ER 6 AN TFEETRE, AF, UBHITRECLERT
wiE. ELABKEER. AN, HABFEFEA. HFEHEE. MAK
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F o3, iR AL AR KT B,
9. —FFA MR IE KA BT L, Qs
A — AR
7 — PR R —ART iR B 49 A, T AR k;
R —RERE R E, TiZMMAZIAMZE, BBt LER—AR
H NG A ) B AT A P AR
T m—E RAES B, TEMBBZBALREZE,;, AR
HR—ERMAIBE, TEBRLNERIZARZNA.,
10. 4oAx F| &K 9 ATk g4l 7 ik, L%
Hh—aFEHE, TRERABESZARZE,
11. 4ok |l &K 9 Frid e Hlit ik, L&
Fm—aRENE, TERZEREHERZ B, AR
Fm— e TFiEAE, TEERBIERIZARZE],
12. doAs AR 9 Frad Bl ik, HF, ZEA N@RLEMGLAM
A F X (1] &2+
Sq

‘M
L 1]

2
£, "M ABRFHFRT 409488 R-F, Hit § T4, 47. 4. 48, 4k,
k. ARBAE, "QIPAQ2 A AR KRBt AAIRARA, "S17AS2” A AR
KA G A B
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AL L AR LS ST ERE AL TR TRE

AL %,

KK B 3 B —FF A ALK UM (organic electroluminescent device,
OELD), 4% 5,2 % B —#b uh LA A\ EAk 4 64 K AT M A a9 B LK U &
HEMERE AR LGS R AL PFRETRE.

HFHAR

M 56 6 A HLE O K04 (organic electroluminescent device, OELD)
AH—3 BB EH, FaE—FH. —fIR, —AR. —ERENE. —E
RAE B, —9FHEE., —BTEANEBRA—LIE, AR, ZRIENE.
FERAEBME., ERE. OFHHE. QFEAEEZMBRAS G T M MR E
FA#E, ¥, LAEORE—ZRS A%, FAESENIRAKTEER
VEHEL K, ETMRERIEBLALN KA (luorescence ) £5
¥l Z 5B A% (phosphorescence) LR ALH AT

4 AR B A A — R, & FFd AN BE S FEANEA ST
Wt Bty XEAL AL, BREGFEBABTE RENERERAER &N
FXENAAE, OFRAERELAEFLEBLBARELAMEESHK
A, B TFRATRAEGIEIMRIEE, RELAKLLSHRSEEE L
A, AR EAELER AR,

BEE KBTI R AR LIREN, BRAARE AL TS
F (singlet excition) A= F&#F (triplet excition). FRE &K KEZ AR
RERBAELNMA, BTFTLTHRANSFE, HRABRZESHTAE
TSR THHBRMNEL S 3. 1.

BEFEAYFRZETARTFHUBMATOHXBBT RS, RIFR
Pl K LA R E. ERALESREGT, RALES
T AE A AN AMHAGREA TG EX, T, AFBLLIEBLA
b, BT ZEARTFEDLAEI AN B OARA TR, EEEK
FEEESHATE S B AKX AT TEL A %A L (internal system crossing,
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ISC)4t# A Bk,

SAFRAZESLE4MT, LESRTORSEDASH LT F 4
#7 (exciton lifetime ) £94 #4#) (nanosecond, ns) %, H24 TR AL,

SFRAEIEBLEGENT, AR TFHRSETASHOUT FA
B4 4 A (microsecond, ps) &, 4K ETRLGHL, ERAILEEL
KMHF, BT LFARSHIAFRRZESHTRETSHT O K
PORLE A 3 1, Bhe LBERE K RAKEA K ZEA AR L ESH TR
A EZENUTHRENRN, KBEARELARGARETTRELY AR
RE R AR 445 (ERETEA 100% ). FTvA, BEREZESR A HGLR
HEWRERTEBRZAGELARELS, 128-FF LRIk,

K, BAIEBRAGYRRREETHRTFFARLK, T4
MTFHFARTE us &, THREAZETIRTIFGLELLET O A4
— R ESHTRTH 1,000 42246, mib—%k, ZESRTFELALET
HRGBEHARFCFHEEIRTINLAZFTALTHARKRAR
(triplet-triplet annihilation ). 43t 23, X TFTHESH—NZESKTEH—
M TFHEEHNZEARTESIE, ERFEANZESHLTHREARK
BT XA, WRARTFHOHXBR, i—k, 2ABAIELLE
G MR E KA (BT ) R AR ER A A IZN LRI
MEREAGTRAS, BB AR ELE. 2THALZES S
Z%F A GG ZESETF H REXRIAL (triplet-triplet annihilation ) #938A
T ¥A £ # Baldo, Thompson and Forrest, Appl. Phys. Lett. 1999, 75(1),4-6.°A &
R. J. Holmes and S. R. Forrest, and M. E. Thompson et al. Appl. Phys. Lett.
82(15), 2422(2003).%F 48 % L #K.

Sesh, HRA AL R BERER B L. ER AT
B EEBLE%, FRARSFATANRL T BTN E AT
B RIIKLEH), Lo THEARMER, FRIVKERIKEA KL, 7
B RE BN R F KA A AEA T 6 WA, LR AT LS
FRSBLREREG, FESTFEMBR, ABBORR AL Z AT R BIRA
kM E, OFHLEARENEEMMG S TEMRKE T FEEMH, L1k
AT YRR, YEAARBERELHN, FHFHBELLLENELN
RITHRAR, FAFNRCRERIEHE, Bk, BASBLLLEN S ST
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HEEBHR VBN EL RS R ARG TR T, BRI EL
RAREBIE BT HRE, IR ERBHE L AENE, Rf, dotb—
kbl B LR ZABEHART R LRGSR L. ARG B ALK
B, e m T L RBERZ AT RE T RA.

A A B

AT, KALHGE 302 ERE—FFH LB A AT (organic
electroluminescent device, OELD)R E4l& F & E AL T ORI FHE.
A B N ARG MY ) K AT A R 0 B R B 6938, RAF AR BA Y
K FAA G AR PS4 00 B R B A AR 6 F B S ML HF, AR A 695
RENRERE ZFH B LT C 0 LA ARREL AR, KIOREHAE LY
B RS A RGO B L, dosh— R, AT LB SR A 64
A, FTRREG LA L LA RB I LN RIEZS L ZANE BN
Bt TLEMEE, MATEHS, BRBTELETAK £5, KLY
AR R A TR R EABRAAT T EBREN =TSN R
il A

ARIE AR B GG B 4, R — A MR E AU, e dE— AR, —Fadk.
—AM. —BEREAE. —FEREMERA—ERMILE. RS AR
Wik BFAME, AL AERE TFRAEAARZE, Fa—ANEA \d@k
LM B K AT R, B RAES X E T ARABAL AEZ R, &R
HEXE THALKRERARZIE,

RBALAHFE—B 8, RE—FFTEHITEE, Lois LAY
MEAKXAM. £F, FEARTEELOES )L TEEATEGE TS, £F,
ZTEHEFEOETEINAER. FEEM. BIrERRE LR RR.

RBEAKAGF—B 6, RE ML REATFGFET %, B4,
Bg—HR. BE5, BR—ZEEHETEAR L. RE, BR—BALALE
FRREHEL, BREAEO—ABANGRENGE MR,
%, B —EREZLETFHRIALLEL. K5, BA—HARTFZREEZE L,

R e NEAR LM G E AU E X [1] AT
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34
M
\82 [
Ed, "MAHRFHFERERT 40 94 BRF, "QIVA Q2 AR X
TE 6 RAS BRI, "S17 A2 AABE) B F) 4 A& S IR, sbof, "M
% B T4k (osmium, Os). 4p(rubidium, Rb). 47(ruthenium, Ru). 4k (iridium,
Ir). #44(platinum, Pt). 4k(rthenium, Re). 4&(thallium, TI). 4&(palladium,
Pb)# 42(thodium, Rh). F <BR-Fi&#FRTH AT 40 4IRS BT i B
ANE R O L AR S T LA, @ Q1 A Q2 T AEERELSRA
A, S1 A S2 M HEFEHASIARL,
AE AL A LR 6. HIE. RRERENRHE, UTRAKEU
Bk L), A E Vb plol AL A,

W B LA

) 1 477 T34 BB AR A ) 55 ) — 6 AL A S 4 3 £ 0
®H.

B2LTAE 1 AN ERE TN EEREL AR EZ A XFZGEA L
7B

B 3 42 T 73R BARA I 49 A6 6] a9 A ALEBA AT K I 5 R 0 R
A,

B 4 45T 7R IR AR K IR 60 56 = 64 B ) b ik 364 69 A ALK R
e FEEFEENTEE,

B 5 4T AR BB AK I ) SR A6 v 64 S LR 4 A AL R TP
BEFEEHNTER.
&5 5 HLEA

10: A AU R AT

11 &A%

12: fask

13: A

14: BEXERE
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15: ®RAEHE
16: EXRIHEE
17: &-F44E
18: TRIEIANE
19: &FEAE
70: FE@RTEE
71. 81: #&
71a. 8la: IEE@A L
72. 82: RTF@ER
80: HHETHRE
83: 4gin

BEAREHI X

A4 —

FABE |, £LFARBAKPY EHEF — LR L LA
(organic electroluminescent device, OELD)# 3@ LM TER . LR FKHEHS
T, A REAAH QNS TAENLHE=ME (organic light emitting
diode, OLED) R &4 F L X —#E (polymer light emitting diode, PLED ),
FEskrh OLED A #I4EHLER, 12K 445 P48 E 693 AR =T & A £ PLED E.

ALY, FEELEAH 10 £ @F—FK 11, —Ffa 12, —H
#% 13. —&%% (phosphorescence) X & 14, —ER4EHE 15 A—ER[E
E 16, FAM 12 5 13 A85HEE FAMK 11 £, AR 138 E FFa 12
B t., BAAAE 4% E-Fram 12 AWK 13 204, Fa—NEA NG
REEAM B AP M AR, BT EA N ARG M 69 LA A0 F KT
TXFPBE. NEREMGERAFTBRLAE 14 FHREA 100%, X
FRHREEKE 14 PREZAAITEL RSB LE%, PTRABEHL, KK
BRAAGO B AT RS L 2% F OB AL BRI B,

ERAERE 15K E TR 12 BAALLE 14, ZRIBE 16X
BEFAALAE 14 B 13 20, Jbsh, AWML XA, 10 L EE—
LFEHE 17, OTEHE1TERETFERMILE 16 5WE 13 ZH, 4%
RILILE 16 £ 5 Lk o4& -FAE B 6920 860T, A ALRBA LA 10 77T
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FE2RELRGOTFHHE 17, H9b, AABEAAF 10 LEHFE—ER
ENE 18 B—EFEAL 19, TRENE I8RETERMEME 15 R MK
12208, £FEANEI9REFERMEEE 16 MM 13 X[, FPa-FiEN
E 19X ETOFHME 17 ZAR 13 Z 4.

2 F o EA ANGIREM G LA E A A KGR, LR ey A
NEAREM G E A E X [1] KT

S, [

£F, "M HRFAKRT 40 494 BB T, Tik b A NERLEM IR K
ARSI IEE L, PQIPATQL AAME R AR 6 XA SRR, "S1”
BS27 4 AR Bl AR o A A BARK.

H F7QI" A Q2" A F AR Rty A S RARA, M 57QI"A"Q2”

X —wA K@, FHE, "SIE S A M 5 QI A Q2 A & X i —
WA HFHEG ETE, #M2. 7Q17. 7Q2”. "SI”AIS2 R L — \dE ks
#H., R, KEAEGELFNBIREMGE MU EX [T]JET:

FsC

H
H | CH
OP’3

l[f 7N
=
_I\IHOSF:N

w N/

7

P..
ch"'d H QH
Fy (1]

EAREHBT, FEIE 12, TRENE 18, EREHE 15, EREHE
16. BFE#E 17. ©FEAE 19 R 13 69 #55 A4RB4 2
( indium tin oxide , ITO ) . copper phthalocyanine(CuPc) .

1,1-bis[N-(1-naphthyl)-N *-phenylamino]biphenyl-4,4’ diamine(NPB)

9
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bis(2-methyl-8-quinolinolato)(p-phenylphenolato) aluminum(BAlq)
tris(8-hydroxyquinolinato)aluminum(Alqgs). #ALAZ(LiF)A 45 ( Al) A B4R
B, ®RIENE 18, ERAEHE 15, ZREHBE 16, ©-FEANE 19 AR
13 B E R KEH 15, 60, 15. 1 & 200 #hk (nm). skob, BEELLAE
14 P BA N dEiked My ey LA FE X [T P& w69 L e 4 B4k 3L
B, XEEKXLH 304K (nm).

& FER 12 A AR 13 et — 8RR, BFHaHR 13 MRAELS
FIEANE 19, & FHHE 17 RERMIBLE 16 695 XENBELL A E 14,
FR¥E G 12 VHRAF BT T RENE 18 BT REHE 15 895 AN
REKE 14, B TFTREZREBAEAE 14 P&, NEIREHGH LKL
A (JebF X (] ATttt ) B2 A2 F AT (singlet excition)
B ZFAMT (ipletexcition), HAREFAHKTAZEEAMT A 3;
I £F, NOARLAMH LG Z 5% T AERD RSN IR B8
K, BEESMTEEINDKREM G LM (e F X [T a44)
4 B & 2 %N 4% (internal system crossing, ISC) 264 AH =T AMT, &
SRR ST TLBE e A XAEAL.

HFARE 2, £4T7AA 1 AR HE M6 EREABEZE %
RO A ALARE. AE 2 LR ET TREGSERE, TliB KEH
) A AL R AR BT AR 3.1 cd/A EA R E, AL R
HMEFREMERN RO oA AEAT T, S REHRGGH I EYE
KA BHEXEA 5,000 (cd/m’, nits) B, AL 6GH AL KT
W R AR R E 3.0 cd/A VA L, AT FAHGNBLALHRESMTA
K& K% (triplet-triplet annihilation ) M-+ H A AR E LM EREZE MK
18 LA BT A%, IR ERS) A L E AN OA B0 RFAL
b ZF AW RG] PTA, ARFEHRAB 6 v N E AR LA 09 K AT A
RN R T, K KIBIEPAE 4 LB L 2 B354 R 409184, K%k
B 69 AL R R L R EF R A ZNC R i 285
W) T A, RARMRABEAAM G L AE,

RARE G T B ARATR Y BA B E 40RH T AR T REHRA I
RFRBHRAN, Flde, AR 12AAR 13 OFELE. £EGERENTFY
A, BFEAL 12 AR 13XF £ —wiB A FEARFEALR, Lika)ik

10
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A & o, Ak 6,3648 45 B AL 4 (indium tin oxide, ITO ). 484% &AL 4% (indium zinc
oxide, 1Z0 ). 4845 £ /L4 (cadmium tin oxide, CTO). £AL45 ( stannim dioxide,
Sn0,) R &A% (zinc oxide, ZnO) FEMeEAEBEMNY, LA EE
BA A 0,354 (aurum, Au). 4% (aluminum, Al). 4B (indium, In).
4 (magnesium, Mg) %45 (calcium, Ca) %,

L RA AR 12 HEARFZAN, PR 13 TUARM SR, HNAM
9 R 10 A &K KT (bottom emission device ), ELAAR 11 56551
AHEARFEALM., S RA AR 13 AHZARFERAN, AL 12 TUAAHR
AR, A HESE LA 10 H TR KA (top emission device ),
BEMR 1 THER, FEAREZARMR, B 12 AR 13 HEAN
FIEIAR, A ARBE A 10 AHREE XM (dual emission device ),
BRAR 11 5650 4 B R E I AR

VAT 2R 308 ERALE K (1] FOMP. 7Q17. "Q2”. "SIPA"S2”. #
%, "M’k § T4K (osmium, Os). 4s(rubidium, Rb). 47(ruthenium, Ru).
4R (iridium, Ir). 4A(platinum, Pt). 4k(thenium, Re). #4&(thallium, TI). 42
(palladium, Pb)3k4#(rhodium, Rh).

B R AR TP G NEIRE M QG E A AL FE X [T A, (=
A AN G BRI B A, AT AL B AAG N\ B R EEM 0 B A
BT T ARERHRBIGBFHELLAE 14 F.

BT AREAFGBEALAE 14 OANBREMGELHMFMKR, £
PR PRI PoAd G 04 B 0B K AR 8 T @ M HT, MR FHBI I BERRA A E 14
AEEZRBLEFMLCH EERMREELAK, RXREMEAROBALLE
B RGBS, otb—%k, FRTRBELREBIEH B FE, £
TREEREAE RO ERB LI RIZL LR RGO RARENTE 6
ITELERE, BT LFS, BB T LT RA,

%A =

AR 3, HRIREALIN G FAS 0 AL GA AT IR
2. FRRAXE 1, AATIE 2 F, #BE—ER 1L, 5, XY
B2d, Ha—fm 12 TR E KRB, SATRBF, BA—ER
ENEI18FRAM 12 L. B4, #ATR2UF, BRA—ZREHE 15 TE
RIENE 18 L. RE, #ATHR2S F, BR—BALNLE 14 TEREH

11
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B 15k, £9, BAKNRE 14 & —ABA NTREAM 69 L SATHFTA .
BB ANEARE MGG R AT AL KB 14 FARE A 100% , RTHA
ARE 14 FPAREZHLIELAMBELNR, BFTAEBL, KREEB
BB T ES R AL T BRI E Gt B2,

BE, AANFHE26F, Ba—FRMEEBE 16 THALLLE 14 L. &
£, #AFHE 2T P, BR—aFiHE 17T TEREBE 16 L. RE, &
ANFTHE 28 F, R —EFEAE 19 FTERFHEHE 17 L. BE, Hr—N
13 FEFEAE 19 L, Ak, AAEREATH 10 L85 7T &R.

ik eg B AN@RER G E MU FEX (1] 2T
Sq

S, [

A, M AR TFAEARALERT 40 69& B R T, T A NERLEAM
8K AR K S T LB, "QI7 A Q2 A A8 Bl R R R ) A A R AX
£, US17AIS2” A AR KR F 6 A AT, ssh, "M ik B T 4K ( osmium,
Os). 4w(rubidium, Rb) . 47(ruthenium, Ru). 4R(iridium, Ir). 4&(platinum,
Pt). 4k(rhenium, Re). #4%(thallium, TI). 4&(palladium, Pb)zk£% (rhodium,
Rh). $bdb, AFEab) 0 EA NEIREM LM UE X [IIAT:

F3C

H
H | CH
p”

A
/ il ,..:-PN—
N"“Os\_

. oy

I/

H3C'f1_rH a8

—

F; 1]

SR A 522645 P B AR AR T 9 B ARA R TR TR T A 5046 9 AR TT
REFAER, Fld, SEREHERL LAGECTHERENIRE, T4

12
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o LA e 27, REZAMNE L AAS PR TR E.

o RN

WARE 4, LATRBALA EHG)Z 69 5 LR TG 69H D
A KRAMGTRETEENTER. A, FEETEIAWAH—FT
BFE70, Lo EMARE. FRAARLEAR. ERZHEAT, T
BRE 70 Hldeh —iF EAER K.

EB4AY, FEHSFTEE 70 0 —MNE Tl A—RFER 72, ZTEK
72 £V Q.35 LR A AR BAE A 10, FRETFAE 7L F. I, B
B T2 R T REINA T EEF A 7T1a BE TR

A

HEABE 5, LoTREAL Y EHEG 64 5 L K64 0GR A
LHAAAMNTFOEFEENTER, Ak, FREETRESH—HI)
BTHEE 80, £eiEBshdE. ¥ ERBKEE. HAMAN (digital camera,
DC). H B RMBEM (digital video, DV). KFHAEE. NMEFHE
(personal digital assistant, PDA). %4283 F AL (notebook ) A -FA Xt F
#. (Table PC). EARZEHGIT, BFHRFEE 80 Hldoh—H 3 wit,

EESY, D FEE 80 ig—HA 81. —RTHEMK 82 A—ixhtdn
83, BR@EMi 82 £V i LRI B A KA 10, FRETAL 81
d, ki, BTF@EK 2 HWEFREINEL 81 tYE@MHA 2 8la FE TN,
B 83 R ETAME 81 WER L, FETRTER 8] 49—,

Beol, REHAGGA L RE AN 10 FTEATEEZREZFTEHHK
B AEfTE TR E L,

A K BR Lk 5245 BT 48 49 A AL MR AR AL Rl T ik e B A B
HFEEFEE, Lol BA NEIREM G E A FH AR KA 0IRT
18 4% A 52 3640 6 B SR G SR TRIE P A 4 e BE L B R UK 8 B B 4L
¥, MATZHAFREEFSLETLE LR ARRELNRK, KRB
BB 2 ERB R R GAR B, Jetb—k, AT LB & RIE
MWL, BTHRREGR AL LN ERB I L HRIZS LA AORL
ERFr@E I i BEE, MiATEHS, BB TALETAK, ££, &
) B A LR A R ML R BB T AR ZE
A0 Ry 5H A,

13
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12 LR, RARARERAAKLETEFBE L, KA EFEAARZR
KU, AR HEARARERME XKL AGHEAFTE AR, THELF L)
54k, BRI GRP LR E BB GRAERITRFETE A E.

14
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FT 44
RAE—HIR ~— 21
T A — A3 22
HAR—ERENE 23
WA —E R B ~— 24
R — A 25
HAR—E R3S E 26
# A— - F A ~— 27
W B — e TFIENE —~— 28
F s — A —~— 29
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HAT R E (TR AGE)

FRI& B A

RHA

S\EReERE

BWE(R)

— B BB K K T (organic electroluminescent device , OELD) , &
FE—EMR, P, —BAR. —BEXRKE. —ZERERER—ZNE
R, AR SRR Rk E T EMR L , X KK ERE TR KA
WZ| , HH—NEE\EELERNREMBFER. ZRERERE
FHRMERBXEXEZR , ZIFEEERE TR EKERARZE,

BNEHRATHERASESENNAENTEHE RRE
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