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LR AETEEN DR S PR ST ASES IR D CR AL, B —
AN B R 2R — LA
5 2 —FREENRE R A AEB 2 DR SR, B — 1 ali%
ANECALEIEAR ZH A .
3 —FREEHLO B R ASHABB S I RS, S =R
i, R — MR FRIR MR FAscfr 2180 E.
4 — TR O B HHURSHAEE AR DR F R A= AR
10 A&, HFIFIER 2,2 BRI BE e 2,27 - Bene ) — Wik, DASOEEFE. 5
HRI SR T BRI AR 2 .
5 —FPREENUR AR E PR A AR, R HT
B R AAE S

15
HA E=16 & (BIER) ; M=10 k&R (B3 ; Ri-Ru&BHGL
HIER: & KE; podk BUUheE: R BUEE, DIEREXNE,
IRBIFERNANNGBFIZASE R R ERTLUER (C=0) Ris, Mkt (C=C) o
= (D) |, nikE 110, DR RsIEALE:. S, Bt
20 FHE. M= (ks WREpeEE.
CABEBCRIESK 1, 2, 3, 4805 PouRgel, e e EZ s TR
TR RNEE.
TARBEARIESR 1, 2, 3, 4 85 kaisrel, HassR A aRadle vk
B IERSENURC A .
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BHEBE RS
FHSCHIF
AHFE KPS ZE BT FH7E No.60/274,142, 2001 23 A 8 HH
o

AR R SE i E R ENE B FIDe RS R, AR T
PHARER, B A N e A WD SR S At e e et

TR

Tang MHATEEE G 1987 SFREK T RMEREEN OS24 (OLEDs)
(PR (Tang,C.W.;et al Appl Phys Lett.51,913(1987)). I IHIAINFLTAFH—Fh%
RS, HASIELSENEMT IR BN SRR . Alg(q= BUFRT1k 8—#g
L) BOEFREA RS HE R R B (D FIFESIRRERE
J 1000 SRENFHIE L, () ER—FFiEm T, Uk ) BRIHER
JetE. BUE, 5T OLEDs M TIXLe8HHr MR I E S R R, SLhrl, JUF
A B BRI ASE A RIE CAAE OLEDs /R T—@fiATk
K. 2SR, OLED HiRIFEEAREHATTIZATHE, 40 Stanford Resources 1EH]
PRSI~ (FE# David E. Mentley, “HHURE AR Bonesfmimeh”
PR, TBIFE http:/www stanfordresources.com 52 . FERWRALGE AR
WEE (CRTs) « WfRE/Re (LCDs) FIAEE TR, OLEDs fMRS [k
TUrEFHEILSE, BE:

« (KEERE,

- V. RS,

« REY, TAZTRHDE

AR K

o EXTHUE AR SR



02118533. 6 o P E2/13m|

10

15

20

25

30

OLED =RV SEasir, B ER WZaY - R8
REFAT G, OLED HHEEAFREEH (heterostructure) FHATER 1 .

BLUENZER. TeEEsi BARERE. BEER SRR (B4
D) 247 1000—2000 3. HEEMETFRABEYDER TR ZHIX M HE EK
FEIHFEWUWIFA RS, FROMPBREBMATIICHEA. FERBRET, B
B GEE Ca,ALlMg-Ag) HESLAKZS TN GRF AEIREEGEN ATO) )
PEFHEANETA L eMENAREEE). ShlgdaFEsE (ETL) 7
JERE (HIL) HREef a7, e ETRaFLE FEEROE
BOCIRS (Frenkel ) , HAE—EFMT, KGR ER . ZH
RICKHEIRTLAFAET ETL A1 HIL ZIBFMNIRSES, TR AL ERma
H, FE—EERA, SERVEEETIRE M LIRS HERE. —
M, HARRMERGHERMERAEL DhREHRT ETL 8 HTL FI7RLE OLEDs ###R
NEE ARG

BT RETEMATFE HTL 8 ETL) MEATERSHIESMEZ SN HE
BRORFATERT LA R A E AR Y E P BN A SRR S A Tk
5. BE—MHSISIRER, BT FEPREEMR AT DR i, B
i VBN EARFFERIM RS & LRA N\ BB EK P RE R
¥, BRSSP G X W RET, BA RS iE
FE,

Y EFREEICHERIRICR I CE e B Z4FI#E OLEDs F1N
B, BOURFMACSIEX M 2. B2, BHISERHE TSR R
BHTFE=ZEEET (75%) HLAREISLER 25%) FTiREl, EYE B BBk
TR E . MR SFTRBDURSHAR, BIErEGER A EARRD RS
PR ATRE S BRI ERER (BaldoM.A et al Nature 395,151(1998)F!
Ma,Y.G.;et al.Synth Met.94,245(1998)), JUM B OLED REC&hEseidfH.E
SRR R A E IR RS

AR A Tl OLEDs WIPPEHRHUERN T =R (ABNLT, SiE s —H e
Jergt, DMFE RS E LSRR ETASE . FIFEARRRIXM
BEEEM R TTARB AT ONER, HOSpERE— MR =R OLED
RIS, LRSS RN R e ATt
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HAT, FSEEBDLYE GMETFREN 15420 2% KN ETRELT- 100%,
BN 10Cdm®) » FIR Ippy)s(oy=Rt 5t T4 2 — e E N RAEN
(Adachi,C.;et al. Appl Phys.Lett.77,904(2000)) E&152 B R ERFE . BT
Jt5Z45 POEPYH,OEP=/\ ZENNIi) RETEFNLLEH—F OLED B4 AFTAN
FFT5EF) (BurowsP.et alU.SPatNo.6,048,630) , BRI AEAE{NAEL 500Cdm> A2
Ho —MEXEFEARE OLED (Lamansky,S.;et al WO PatNo.00/57676) Hf
F#4:J8(cyclometalated YEH(INEX% £747) Pi(thpy (thpy=Fbu/it 54t 2-(2-thiceny D)t E) 1
HBZFIAK PVK (B (N—ZJGED W) b TAE. B2, KN
(B EY T HHESESTRA RS, Eit, NS HREEEN
IREHHEIE. 7E 22V REEIETFHERN 0.11%LLE=E R 100Cd/m’.

RIANE

AR IR

AR EHET AT LERMERE OLEDs BB ER SHARBIAFINHTE
VERES R FralE, ARHBMET EBCRSERRT. &/ %
REANA, SREMEIMNE SRR, SRBGHHEY), BFEsiE
YIRS 7R B4, B T R R S m e AR .
AN, AR RGHAR PR E R M T, DMEBNTRTLIAHES
TR, B FomAERfE, FHEAT USSR B TARM R e bl itk ae
BEGARAE

FTARHTHIZREBDCREMER 10 e, BFFANZHL ) %
&Y, BANRT B )
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HP E=16 & (B3ER) ; M=10 %48 () ; Ri-Ryu &BEML
MokE: S WE; b BURbSE SEEIMOTER, BAEEEXNER, K
BIEFFN N NAEFIRZAAEE . Ry WATLLUER (C=C) Rys, AL (C=C) Fohk
—FR=hE (YOS |, nikE 1—10, DR RisikEkEE, FERE. BRSE
R = (rkh) Hisat. 16 OTRBHRA VIA BItE, 10 BrRtET VIIB
o

WHET R EETTRAL, IXEAE-SYP I —Ee ) #EE E B = ATIE ~400
C . XU AY) R RIFHIBE R ST A B AR i BBORATIE OLEDs Hill
T AR AR B RS (Amed50—630nm)

B, ARHBMET B T E X BB ARAERE & B OLED Y
Flo BATHBRIZESR SR T IR SRS TR R BT WEAC RS R
[FFHi%. 1X&E OLED M OLEDs, HAuXBeg it By, ekisis
B ERBERIE A EAL I,

HEARYF, FE OLED HRIRGHASESISIR IS A B T aiE— 8%
NeB—2ky) (&B—HE B, o, FIfE OLED i KSHATIS I
POERSRMESE— M — U GR—HRE EF. M=
1, FfE OLED FHIRSHASB ISR ER AR AT aiEHR T, HA=ARh
PRI MR F RPN EUR FRCAL. FES—SERT=\F, FI1E OLED At
BB AR DR SIS T, HA S TR A0 2,2 — Rt
W ) = U AR AR -

AN,  FIYE OLED HRSHABHSZSHI SR R
AR B 0 R AR LE )
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HA E=16 & (AR ; M=10 j£&E (BFEH) ; Ri-Ry&EML
HikE: & XK pui B SRR BUUSEE, BUERaXE,
IRBTEEFI A NG I ASZ AR R HATLUEE (C=C) [R5, Wik (C=C) TR
B—R = (D) , nikB 1—10, DA RisE AL, AR, Bty
s FE. = (Besh) .
AL, PRSI FHES TR TR Z, 7E
F—SE R, REIRREE R R AR e &R OLEDs
P56
& 1.O0LEDs HIE % Remgitil
10 K 248642 I TGA k.
B 34854 15 1) TGA HhiZk.
] 4.7E 298K I CHCL, F45E4) 2 11 UV-vis ISR B
& 5.7E 298K B CH,Cl, 484 15 1) UV-vis TSALR S G,
& 6.4k 854 OLEDs HIR-f&5H) .
15 B 7 R EY) 2 fENRETE. BIUKTR 2 %2R G, Hadi—
HE I—V) MEE—HE B—V) MEAAGUER— SR thsk.
B 8 FIFLE B 2 VENRSHE. B29KTA 4 %R R i, Faifi—
BE —V) FEE—BE B—V) MEMRIRE— AR .
B9 IR EY) 3 fERRGE. BIUKEN 4 %R E YOI, i~
20 HJE (—V) MEE—EE (B—V) MR —dfissmg thesk.
B 10 RS 16 {EARSHE, BAUKER 4% 8RB R G, B
—HE J—V) MRE—HE B—V) AR — B2 ihsk.
A AR ELHERA
—f, AR EHET AN E B R G AR A R e HE =
25 1AE OLEDs FINA. IXESEE EWEA W JUMEEE RIS MHFE
- 10 EE BN R RS, AIEH,
« THESF,
- &8 RIRIRIIE T PR AEREE,
« B (CN'ND B =AML B =B S, DK
30 « Zih () BRI EIEEIVMOAAE .
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SEHET_TEMKER PSP —F S IERFLEN
(C'N'NPID)) K EYCEHPARIE ((a)Lai,S. W etal. Inorg

Chem.38,4046(1999) (b)cheung, T.C.;et al.J.Chem.Soc.,Dalton Trans.1645(1996).(c)

LaiS.W.;et al.Organometallics 18,3327(1999).(d)YipJHK ;et al.Inorg.chem 39,3537
5 (2000).(e)NeveF.et al Jnorg. Chem.36,6150(1997)). 4RRINXLARAYHEFEZFAR

PRESFIAMER TR ZEBD RS . KA AmeS30—800nm JEEPIHTE
KEGESCEPIRNAN ZLAER—F —BhrikdEa%H CMLCT) S&E—
&/ — 2 —EhiAHfR CMMLCT) #URAS.

Erxt AR BARRILESTR T, BUSTFAIRIRAR B, BAR, XSy

10 RANFTRAEBIH AR AR T
XAV
BACEER T IREZ =0 &R Pl) TEELH,

v/vQ H—a——R,
Ry \ a=P{e-C} »> R, PR
‘%Ng Cul, EyN, CH,Cl, /
AR

%o 1-14

15 CHHETEREIA L B ANRRBAEE HidAE 1 86 1T . SRdiidnT

HHEI1:
[ §
H—u—R,
Ry \—gt%l e Ry NPt —Sar—R

Cul, ByN, CH,Cly

% AH-M15-16

E D!
20 FR3E Krohnke F)J5:(Krohnke,F Synthesis 1(1976))H1%& =tk (C'N"N) EifL
1. 3% Sonogashira ({775 (Takahashi,S.et al. Synthesis 627(1980))|4& & Fh 24,
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Cl—EALET4E ((CN'N)PICl) Z7E Constable [)4%fF T (Constable,E.C.et
al.J.Chem.Soc., Dalton Trans.2251(1992)F1 443(1990)) #i4%-. TR I8 SHWHEL Cu()
— AN — AR A . B, ZES CHCLGOmLERTH] (C"NN)PICl)
(0.33mmol), FHZbR (Immol) F1ELN GmL) JEEPFIIA Cul(Smg). 1%ETF

5 WAERSFETER TAE SN 12 . RS RRET
15 AR N AR ALO,, CHCL TEABRGTAVEIM —S
HbY B B4R, BIFPHER L 3, EASZEN IR

EXa 1% 55 & X

- Fo 6, 28 Hopy ok FABMS: 524 (M + H), 523 (M)
'H NMR (300 MHz, CDCly, 22°C, TMS): 8=9.02 (4, 1H, J =
53Hz), 7.94 (4, 1K, J=7.8 Hy), 7.87 (¢, 1H, /= 7.4 Hz), 7.82
(d. TH, J=8,0 Hz), 7.68 (t, 1M, J=8:0 Hz), 7.51 (d, 1H, J= 7.7
\ Hz), 745 (5, 1H, /= 7.5 Hz), 7.41 (d, 1H, J= 8,1 Hz), 7.21 (d,
1H, J=7.2 Hz), 7.15 (0. 1H, J = 7.4 Hz), 7.02 (t, 1H, J = 7.5

Hz), 0.27 (s, 9H).

1 Ne——Pt-—35= §llls,

¥, 4k By K FABMS: 528 (M* +H), 527 (MY);

H NMR (300 MMz, CDCL,, 22 °C, TMS): 8 =9.15 (¢, 1H, J =
4.3 Hz), 7.97 (m, 213), 7.85 (d, 1H, J=8.1 Hz2), 7.75 (t, 1H, J=
4 ] 3;0 Hz), 7.55 (m, 3H), 7.48 (m, 2H), 7.31 (m, 3H), 7.17 (1, 2H,
7N Je= 7.0 Hz), 7.08 (t, 1H, J= 7.4 11z).
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*ﬁg@ %#}* FAB MS: 542(M’+H).'541 ’

mY; 'HNMR (300 Mllz, CDCl,, 22 °C, TMB): 8 =9, 07 «,
1H, /= 4.3 Hz), 7.92 (m, 2H), 7.82 (4, 1, J= 7.8 Hz), 7.6 (t,
1H, J= 8.0 Hz), 7.53 (4, (H,/="7.3 Hz), 743 (m, 4H), 7.27 ¢,
1H,J= 6.3 Hz), 7.15 (1. 1H, /=73 H2), 7,10 (d, 2H,J =79
Hz), 7.02.(5, 1H, J= 1.5 Hz), 2.35 (s, 3H). '

21 G, 2k B By K FAB MS: 558 (M7 + ), 557 (M); H
NMR (300 MHz, CDCl,, 22°C, TMS): 8 9.12 (4, 1H,J=52
Hz), 7.95 (m, 2H), 7.83 (d, 1H, J = 7.9 H2), 7.72 1H,J=80 |
Hz), 7.50 (m, 311), 7.49 (¢, 2H,J = 8.8 Hz), 730 (4 1H,J-66
Hz), 7.16 (5, 14, J*= 7.4 Hz), 7.03 (4, 2H, /= 7.4 Hz), 6,84 (d,
2H, J= 8.8 Hz), 3.82 (s, 3H).

’El‘ T BB m ‘
(300:MHz, CDCl,, 22 °C, TMS): 5= 9.05 (d, 1H, J= 51 Hz),
794, 1H, J= 7.8 Hz), 787 (4, 1H, /=75 Hz), 7.81 (d, 1H,J
5 N —"‘Q“C' ~7.9Hz2), .71 (t, 1H, /780 Hz), 7.52 4, 1H, J = 1.TH)

/ 7.46 (m, 2H), 7.45 (d, 1H, J = 8.5 Hz), 7.27 (d, 1H,J= 4.2 Hz),
(3 7234, 26, J= 8. Hz), .15 (4 1H,J=7.4 Ha), 7.03 (4 TH, J
-;7.4 H2).

¥ 41 f4k FABMS: 546 (M +H), 545 (M) HNMR |
(300 MHz, CDCH, 22 °C, TMS): § = 9,12 (¢, 1H, J='5.2 H),
797 (&, 1H, /= 7.9 H2), 792 (¢, 1H, /= 1.6 Hz), 784 (3, 1H, J
=8.0 Hz), 7.74 (t, 1H, J=8.0 Hz), 7.56-7.47 (m, SH); 7.32 (d,
) =)t TS = 7.6 H7), 7.07 (1, 1, J = 7.4 Hz), 7.05 (1 1K, J= 7.5
N

Hz), 6.98 (pscudo-t, 2H, J = 7.7 112).

*ﬂ& @ A %* FAB MS: 573 (M* + H), 572 (M*).
‘H NMR (300 M1z, d;-DMSO, 22 °C, TMS): § = 8, 98 (4 H,J

-4SHz),843(d 1H, J= 8.0 Hz), 832 (, 1H, J=8.0 Ha),
820 (¢, 1H,/= 7.4 Hz). 8.14 (4, 2H,/= 8.8 H2), 811 (, 1H.J
" ;T N1 =80 Hz), 7.99 (4, 1L, = 7.8 Hiz), 783 t, 1H, J=7.5 Ha),
7.68 (4, 1H, J= 7.3 Hz), 7.62 (d, 1H, J= 7.4 Hz), 7.58 (4. 2H, J
<89 Hz), 7.11 (1, 1H,J=7.3 1iz), 7.05 (4 14, J =73 Hz).

10
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3 &, B 4k FABMS 534 (M~ B, S33 (M) HNMR |
(BGOMHz, d-DMSO, 22°C, TMS): 8 = 8.94 (4, 1H, /= 5.1
Hz), 8.46 (d, 11, /= 7.9 He), 830 (¢, 1H, /=7 8Hz), 81704,
— s. | 1HJ=76H2), 8.08(.2H.J=7.9 H2), 7.96 (4, IH,J= 7.9
4 "‘/P' \ /| Hz).7.84( 1H.J=64Ha), 7.66 (4, TH,J=6.2F2), 7.59 (d,

N 1H,J® 7.4 Hz), 721 (4, IH, /= 49 Hz), 7.10 (¢, 1H, /=73
Hz), 7.03 (¢, 1H, J= 7.3 Hz), 6.97-6.92 (m, 2H).

,',m@ aaaﬁ‘* FAB MS: 604 (M* + H), 603 (M");

‘HNMR(soo MHz, d-DMSO, 22 °C, TMS): 5 = 8.99: 49, 1H,J
= 4:8 Hz), 8.68 (d, TH, /= 8.0 Hy), 8.50 (s, 1H), 832 (4 IH, J
= 7.7 Hz), .24 (s, 1H), 8.08-8.05 (m, 2H), 7. 84-7.78 (m, 2H),
790 (4, 1H, J = 7.9 Hz), 7.61-7.55 (m, 3H), 7.36 (d, 1K, J=
7.2 Hz), 7.26 (¢, 1H, S+ 7.6 Hz), 7.17-7.01 (m, 3H).

Vo &, 2k Bopy & FADMS: 614 00 + H);613 (M,

‘HNMR (300 MHz, CDCly, 22 °C, TMS); § = 890(d, )H J=
54Hz),799(l 1H,J=7.51z), 7.90 (d, IH, J"80Hz).776
(d 1H, J = 6.2 Hz), 7.60~7.57 (m, 3H), 740—731 (m,4H),726
(d. 1H, /= 6.1 Hz), 7.03-6.98 (m, 2H), 2.48 (s, 3H), 0.33 (s,
94).

10

*;'é é‘% a% 7-'3}* FAB MS: 618 (M‘+}{),§l'7 M%;

'H NMR (300 MHz, d,-DMSO, 22 °C, TMS): 8'-'=9 04 (d, 1H, J
*5.0Hz), 8.69 (d, 1,/ 7.9 Hz), 8.50 (s, m),s:u(z, IHJ

=7 7Hz), 8.24 (s, 1H), 8.01 (d, 2H, J = 7.5 Hz),:7.84~7.74 (m,

3H), 7.40~7.30 (m, 411, 7.30 (t, 2H, J= 7.5 Hz); 7.187.06 (m,
3H), 2.40 (s, 3H). '

11

11
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L1 5, 5, /. FAB MS: 632 (M' + H), 631 (Mm
MHz, d;-DMSO, 22 °C, TMS): § =9.05 (d, 1H, /= 9 Hz),

8.53 (d, 1H, /= 8.0 Hz), 8,34 (s, 11), 820, IH, J= 7.9 Hz),
8.00(s, IH), 7.85 (d, 2H. J = 8.1 Hz), 7.76-7.68 (m, 2H), 7.62
(d, 1H, J=8.2 H2), 7.31 (d, 2H, /= 8.1 Hz), 7.25 (4, 2H, /=

8,0 Hz), 7.07-6.97 (m, 411), 2.39 (5, 3H), 2.28 (5, 3H).

12

BEE Lk FAB MS: 634 (M +H),633(M)
‘HNMR (300 MHz, d-DMSO, 22 °C, TMS): 5-900(d iH,J

=49 Hz), 8.69 (4, 1H, /= 8.1 Hz), 8.48 (s, LH), 832, 1H,J
=79 Hz), 8.26 (s. 1H), 8.08 (d. 2H, / = 8.8 H2), 8.06+7,81 (m,
2H),7.72 (4, 1M, /= 7.1 Hz), 7.35 (d, 2H, /= 7.1 Hz), 1.26 ,
3H, J = 7.6 Hz), 7,16-7.04 (m, SH), 3.84 (s, 3H).

13

?5@ aaaﬂB}* FAB MS: 638 (M*); 'HNMR(SOO

M¥Hz, d-DMSO, 22°C, TMS); § = 8.99 (broad, 1H), 8. 64 (d,
1H,J=17.7 H), 847 (s, 1H), 8.31 (5, 1H, J= 7.6 Hz), 8.21 (s,
1H), 8,09 (d, 211, J = 8.1 Hz), 7.82-7.68 (m, 3H), 7.62 (d, 2H, J
8.2 Hz), 7.38 (d, 2H, J = 7.2 Hz), 7.28 (4, 2H, J="7.3 Hz),
2,18 (¢, 1H, J=7.0 Hz), 7.08-7.03 (m, 2H).

14

75 6,413tk FABMS: 534 (M" + H), 533 (M‘) HNMR
(300 MHz, 4,-DMS0, 22 °C, TMS): 5= 9.01 (4, 1H,J=5.0
Hz), 846 (4, IH,J= 82 Hz), 835 (t, 1H, J~ 1.9 Hz); 802 (4,
1H, J = 7.6 Hz), 7.96 (t. 1H, J=17.8 Hz), 7.85 (¢, IH, /= 6.4
Hz), 7.72 (d, 14, J = 4.9 112). 7.56 (4, 1H, J= 7.3 Hz), 7.38 (4,
2H,J=7.0 Hz), 7.29 (1, 2H, J= 7.6 Hz), 7.17 (1, 1H,J= 7.3
Hz), 711 (4, 1H, J = 4.6 Ha).

15

75 &4k 4k FABMS: 534 (M” + H), 333 (M), 'HNMR
(300 MHz, d~-DMSO0, 22 °C, TMS); 8 = 9,03 (d, 1H, J= 5.2
$  Hz), 8.47 (4, IH, /= 8.2 Hz), 8.34 (¢, 1H, J = 7.2 Hz), 8.02 (d.
16 1H,J=7.9 Hz), 7.96 (t, 1H, J=7.7 Hz), 7.86 (1, 1H; /= 6.3

\ /""'""E—@“’"’ | Hz), 7.73 (4, 1H, J = 4.9 1i2), 7.56 (4, }H, J=7.6.Hz), 726 (d,
\ 2H,7=7.9Hz), 7.13 (4, 1H, /=46 Hz), 7.11 (d,2H, /= 7.9
Hz), 2.30 (s, 3H).

12
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xI
SEYH RN
HAEHD, 15T OLEDs T HHK A T EAMERRETTRRSE T A% AT HHER
FasE. EEM, ARTNFEREYEMER R AIA~400CHEEE, JFHAVE
5 YRS 420°C DR RrEAE S R (RS BIHER 2 1 3 Fisa4) 2 A115 5 TGA
ihzR) .
M B HIX LB SV PR E R EAR HF, HEFE=ANEREANL
18, 55 Lamasky S NHHRI =1k Pithpy), ASHATUREFARIXTRE, HEFAEmA
FERE o
10 AR
AR, ZHUE AR AR C N N)PAID A THEFE PIDHIIE
FfT, R T IXEROYIRRENE, RSN, fMLCT RSmafs. dIm
11 R SYHERARIR T Bon B BB A RDEEURO. AKX
RIS R S I B ESER T

15
“mod
v, 3
(L&D o £ At
MLCT Band / nm (g / mol dm™ ¢m*! A / nm (T, /. Us; &
1 427 (5490), 450 (sh, 4920), 505 (sh, 430) 570 (0.31; 0.041)
2 434 (5180), 455 (4940), 510 (sh, 470) | 582 (0.39; 0.037)
3 440 (5090), 465 (sh, 4950), 515 (sh, 1190) 600 (0.17; 0.019)
4 440 (4200), 460 (sh, 4220), 520 (sh, 1570) 630
5 432 (8670), 455 (sh, 8310), 515 (sh, 720) 598 (0.53; 0.076)
6 433 (4880), 453 (sh, 4760), 515 (sh, 640) 585 (0.33; 0.033)
7 415 (sh,12930), 510 (sh, 540) 560 (0.93; 0.077)
15 436 (4970), 460 (sh, 4490), 515 (sh, 460) | 615 (1.02; 0.029), 660 (sh)
16 442 (5010), 465 (sh, 4800), 520 (sh, 670) | 616 (0.91; 0.025), 660 (sh)
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FIFAR SR A YIRIAS, WM R Prof S.T Lee Frifib&r), HAK
6 N2 ERAmEH

FiEEYUZ, B4 1k Pt &SRR S TTRE ITO F:47) L. NPB(NN’-
T-ZEEN N - R R T Algs(q=8-FRREMEER) 1 AR R 2 e AN R T
B2, BCP (2,9-—Fik4 7- —ZEH-1,10-E0804, ¥4RR. (bathocuproine) ) #
FAFRRENETFAER X . BERASHFRIERIR. Pkl Pt e A\ it
1AK% CBP (44 -NN-ZIHM—BERED FPMEABDCAME. BREBZYKCFA
$EIE2, 4 FN6%IRMEREPR A Pt A SPHIRADG.

FUASHETT 2\

SEHER

PR SBR 2 St LAt — S A A A -
SEHE] 1

RO 2 WRIWER SR, 2BMHFEBZYKTER 2 %A EAY RO GG, Flfii—
BE (—V) FIRE—BE B—V) E&ULROE - g~ TR’ 7.
FHARE: ~5V; BOREERE: 7E 12V B 9600Cdm?; B ARAER: 7E 25mA/cm’ B
42CAA. HRIGGIET, WEZEFE 560—630nm 5511 430nm AMHIIE(E, Bs
BTS2 MR AT

Lt 2

FIFZEY) 2 VEARSHAEBZOK TN 4 %ISR = T 8 o, JFiRHE
JE: ~5V; BAEREE: 7E 10V IR 7900Cdm%; BIRE: #F 30mA/cm® B H
24CA/A. FEIZBIYKT, FERERBIFIZ RINEEEFR RO, Fitit T
y EE SNy T

S 3

BEY) 3 WRERSTE, BAYKTN 4% MR ERER T B 9 1, MEBaH
RS mx380nm) , HIFAIXEARAYHEER CHCL W B rDEER
S, THAEE: ~5V; BAKRE: 7E 12V B 4000Cdm?; BRE: fF
20mA/cm’ B4 14Cd/A.

Lt 4

RAY 16 WREREHE, BIYKER 4% e rERes TR 10 1, BEEA
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7E 13V 4 3200Cd/m?; BRSER: 7E 30mA/em’ B4 1.0Cd/A.
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BIREMNS WX BAFHIAR L =URE AT R R ), ERRZH

5 AFFIH TSy AT OB AREEA U AR N S, 1K AT ABEARR], FFE.

THRIBTR AR B SR Sa VA EAS R BR R ELSEAE FATIVE < T X SR A AN S
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