W17 W12 G ik Vol. 17. No. 12
1997412 H ACTA OPTICA SINICA Decemhber, 1997

A RO LA R E

AR B KSR ERE D
( B2 e KM R R, EifE 201800)

B E GG T USFRILMEMREE Znq2h BOCE . K LIMHERTEY SA AE AU T2 MR A
Y PBD AR TR B2 B2 . XU A = 2 S5 R AT LR 6 A . TR T eI e BUR etk e
I v BOROG G LTS T o R AT el SOROY S o R . RO = AR ITO/SA/PBD/
Zng2/A1 P2 G A AT UL At . WF9E T AT 11 8 R 6 88 11 2 0t e o 0K )y vt P 1) AR TR R A, 49
T B R SRR T R AE SA BRI Znq2 2 A RO RS .

XA AR, ARG, ROE .

1 5l ]

(KT 4 T Tang!" A1 F AU K10 A dachil™ 48 BIEE \-H4EAR A 2 A 01 3¢
Jo = J2 A LS H SR O S PR Lok, AL IR G B 3 T ) I N IS 9
— B A SR D EIR Y A 5 B Pioneer) 23 7 A HLIE 6 — B B & 1 — R
R BTN ST R AL AR A R, A HLROE AR MR RE IR Bk . F RN
JLT AT A HLR G R AR e 0, ARAE LB T4 (6 o F 04 RS i ol
753 5 FH - 4 6, 5 7% 160 PR 65 SRR FI AT LR AT o — b S P WG 27 O 1 7 A A L o
10 45 4 SRR A 1) € P B P 7 S ) SRR A WU B 0 1 2R S — i
RS 775 3 60 ) 88 5 T 8 006 77 A5 8 = P AR BB ok S 4 € B o AR %
VA SH 3 T L) P61 7 7 N B R B I R e PR A ) St 5 . BTBA, AT P8 RO B A
ORTF % A AT SR SIS

V5 54 ) 552505 0 v T AE SR AT RIS M 45 PBD, 2568 RO S R R 2
Wi SA NG I8 IA HEVENR AR A A L3 JE I, 350 T 3e 4 06 o 3 FLAEL %0k
W I P T [ A E T B85 00 7 T SA 1 AL MR I 0 T8 HEE I EE Znq2 2 He
A N30 L e S B R, SR A L3 0T 78 390 S 50 B £ 4 €
% 5

A3 Znq2 I EEOR A BUR AT, #I% B Znq2 I3 F 64 RS0 HBUR It
A, I RF ST I% 8 P 1 HLER N s i 0 P TS B PR o [0 N TF 588 1 1 v 005 v T
oA T R G e A

* [ ABREE I VB .
WCRE 1 1996410529 H



121 PURIENE RS SUNEREN S AINEEE V. & 4 1743

2 % K

1) ;fnqut’J’rlaIJ?ﬁ Sﬁmrl%ﬁ?&?ﬂmﬁw?ﬁ'ﬂrwu? ERAT I E I pe s, 5

BB B A WO 5 A 55 50 43 1 R (R 82 JEME MR I L MR MR S e — 2 s IMA—E B £ 1%

B, fEKB NS N2~ 5 he BEIE. YRR IFTET AR S gt &5 5, BV A 38 [a] 4A0RE

2)  APEMEI . fEARMERE I ITO FHBESE N b, A EER Zng2i B T )’r;i‘;‘[
RGN, LR Zng2 MG i B o8 28 F(SLD) s JEZEZEA SA L Znq2 R AR
T AZEAF(DLD) s ELEZEK SA  PBD Znq2 AV MMl & )28 (TLD) o il & T
T A HUZ AR = 2885, e 3 F 4 TLD1(SA: 17 nm, PBD: 4 nm, Znq2: 28
nm) A TLD2(SA:23 nm, PBD:4 nm, Znq2: 17 nm) o A2 F0 R THAI NS X5 mm .

3) WL BT RO AR N R AT AT R REAT o SRR G UGG R AR R
BRG] H 28500 YE G EETHIUEAT M ko S I FUIAUE FE ] KEIT HLEY 6178474
fith 2 FE 27 0 A S A, REEIOR G BE VTR 27 SL-801 Y52 B vl it o W4k 38 4F 111 Y82/
20 ARG s H s A R 5y R g

3 iRk 5Hitie
3.1 Znq2iERE YR BUE AN B BLA K Sk

g2 B CBUAOCYCIE W BN BT o SO0 73 5045260 nm+ 320 nm #1385 nm . HIIX =
AP B AR B R FESS0 nm o Zngq2 WER G EUR G 5 ek

PEH IR SA R PBD MBSO, EAIMCEROE A 2 s, JLROL
UEE 53 A AE4T0 nm H1400 nm FHT.

g3 AR XUZ R = 2 28 I BUROGE i B2 7 . BLE SRR R BOR 6O T
5 Znq2BE BRI EIE— 3, R IEIELESS0 nm o AUZ 88 CF L EUR L AR E S50 nm BT,
IRK B Znq2f) B X FAGHENSA J2%, M 7ERE ZENT] Znq2Eh 5T
HEPER. X SA (UEZFUETEMEN. ZEBANEIROEREEA MG, B0
u't A L R RORZ 2RI 5, JF HLR G AR 1525 nm o X = 28 AE I ECROER B

PR FINAE Zng2 /280 SA JZP A, H SA MRGHIEIAR] T 5 Zng2l¥ R JCHH LR

HIRERE, WEAT7ES525 nm HITEIESE SA 19470 nm Fl Zng2f1550 nm WEAH S N 3. 2 BH w44l
({1 PBD ESRF R B T S PR A5/ SA 2, IR AT P2 Sk SA 21 H .

s0rT 1 | SN B B BN B B B N S B B N S RO~ 1.~ v 1 T 1T T T 1
. B Excition spectrum Ernission spectrum i ~60 E.-"_'r'w'f:‘::'-‘ ]
5 S / i X
R = ;'* %

: =_h-10 7 IJ m\ -
£ s ”JDéq;? % sLD
] N = T J
= 5 20 F i
= ) S =
200 300 400 500 600 700 350 150 550 650
Wavelength (nm) Wavelength (nm)

Fig. 1 Photoluminescent spectrum of Zng2 thin film Fig. 2 Electroluminescent spectra of SLD. DLD and TLD
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Fig. 3 EL spectra of TLD1 and TLD2 at different applied voltage

R U G BE L R AR LA, W] = AR I RO R e A T A S TR
fE SA J2H Znq2 2R A, IFE SA ER Znq2)2 W PBD 2 180 A2 56 B 7= A6 IR 6 30K 6.

Ll e 4 ] H s R 9 Ah = 2 B8 R YA nT LB TLD 1L TLD2[ S 4t (o ik 4y % . iX
JEUAHTE Zng2/SA JERELEARXHR KNG, Zng2)2 2, Bl FEL PSRN EZ,
BT LLR G S S i i %

3.3 BAEEBESBENBEAXTEBRESNE
3 i) s B RN RS2 AT P R TR R R A R R ORGSR L R, £ 3 o T 40

1157 o SR S e W T 58 1 O S SO = e o3 R S S 30 1= 4 IR SN S vl i SR Y 14 OBV
Fit o PR D5 BE A H T B 389 0 v Ja o PR PR s 3 O, SR B R MR R . NS B A
BV WhEAHZIR K. AW ah i R g n, HEES A G e R AR T, 20 v I E R
K3 ed/m’s B2 2SS V TR G B R 3 sz e, #1110 v N2
Bifi FL R T i, 24 VOBHAF230 ed/m’.

— 102 =t T 250F T T T 1T - 1 1
= . -5 3 . = B-VSLD -
= a - . = BVDLD -
- ot E . -
=] — = -
= : 2 150]
= 10° - = =
z - g .
_'__'33‘ L :_—_- - N
I S -
5 ] 0—- 2 : : - ’ B -'-'
L N " M 3 rlsema~ % & B poTT L
0 10 20 I 1S 25
Valtage (V) Yoltage (V)
Fig. 41V curves of SLD and DLD Fig. 3 BV curves of SLD and DLD
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Fig. 8 Energy schemes of diodes
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Near White Emitted Organic Light Emitting Diode

Liu Zugang Zhao Weiming Zhang Zhilin Jiang Xueyin Xu Shaohong
(School of Materials, Shanghai University. Shanghat 201800)
(Received 29 October 1996)

Abstract A kind of near white emitted organic LED with structure of ITO/SA/
PBD/Znq2/Al has been made. Here SA, a styryltriphenylamine derivative, is N-
(2-p-methelphenyl) styryl-N p-methoxylphenyl-beneneamine, PBD, a oxadizole
derivative, is 2« 4-t-butylphenyl) 5+ 4-biphenylyl) -1, 3, 4-oxadizole, and Znq2
is 8-hydroxylquinoline Zinc chelate. The EL performance of single layer diode
(SLD), double layer diode ( DLD) and triple layer diode (TLD) have been inves—
tigated. The variation of EL spectra of two kinds of TLD's with different thick—
ness of organic layers by change the driven voltage indicates that the near white
emission come from the recombination of electron and hole in both SA layer and
Znq2 layer. The current density voltage (/) characteristics and the brightness
voltage (B-V) characteristics of the single, double and triple layer devices have
also been investigated in deteil.

Key words near white light emission,  organic thin film, light emitting

diode.



