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Fig.1 The applied way of sweep drive voltage
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Fig. 2 Voltage-current characteristic under the forward

sweep drive
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Fig.3 The influence of reverse bias voltage on the energy

levels of OLED

FEX A AL FEE R , 280928 7N 1T0/
CuPc 1] NPD/Alq, i3, B BUBEAS B9 1E 17 47 R
ULy (RIS AES 2 B 52 35 TR AE 2 Bif A 2 1)
AL FEAR T )0 B R AT T I 2 1A [ A S L T
L, FR/NSHER X 58 B 56 B2 A ¢, Bifi p-n 1)
AR, B 0 R R 1, > 1,
BB R T A IE . B T He i
%, IR 285 1 1) P P AR 2 R A, A e
[ /N L B 285 T i) R 38 5P 52 I ] Es] gl BB 70 B
(=0.9~0 V) WL 2] & 2 FroR /Y 1E [ B2/
L
3.2 XAREA#HAAXFR OLED B JE-BifR

BRI

WG U B +4 V2R R U, B -2
V., RREEET L 30 s, AU HL - 0.05 'V, JiE B fisf [i] B
0.1 s, PR My oL R 21 A HL R A9 HL S i
DFRFRZ N B A4 . GBE A BRI 25 R 4
K4 frn . e TTAE D 20N a4 i - r il 2 55
PRI RE A D FEIEEEL (0.9 ~0 V) I T
TN, 2) LA R E T m R, ([
FERT AR p B8 R 68 9 A BiF 50 L o 7 R R 4T
il

B4 SRS 77 0T OLED i v I -H i 1 28
Fig.4 Voltage-current characteristic under reverse sweep

drive

X RN IE L U, B, 1TO/ CuPe 42 fil i
R s 7 R Bl S 33 A 4T, pn
S X IR IETE , p RURFEBHREH T I 72l , 1TO/
CuPe $e il i 5 H B3 HL Ay, T2 B8 ) ik 265 72 HL
Tio [RIRF AR 7 ) i v 3 AR R IX 1] NPD
[ " R L [ B A T L AL L o B I 16] i L 11
AR/ ~0.9 V) FERIXPE— N FE, IE 17§ 5L
HLRAS /I, p B TR B B RE K 7T i L U Y 25 13 &5
I B 1] LA o



1

Mh i, 55 p BUTRSZ EREZON OLED £ fif iz 1 52 ) 53

3.3 PHEERBARITIKE R

SR FH S 4y AT &, Wil 5
R B Foniin i o 2UE M -2 V iR R
0.1 s34N0.05 V HFEIHEWE +4 V ik, #
24 C TR = 202 M -2 V iR 5L 0.5
sHIMNO0.05 V HEIHEHE E +4 V ik,

HES AT UL 0. 1 s A9 L IR At g, &
VLR -0.9 Vo MiiLL0.5 s MM &

1] i 25 L G P [ 787 S 4 T 2% 92 /0, R 3 iy SC
S A IBE S TE ) B SR PR bR TE AR IR S ok B
THREULZ M AT RS A A AR . T dh
Fee/I RE SR B, S ) R R R o RS
TE ] B R AR K, T A R I A . TR, T
HEL YA R PR P, SEE R T A0 253 119 £ s L /) BD
FEMFO. 1 s, PAFZ LR L O — 0.9 VI HE I
0.5 sIAFFH AL -0.25 V.,

P, SRR -0.25 V. PR
T p BV ARt T2 0 -

{11 OLED 2 p 7R3 T A S ML

(A7 R RS T UL A A 45

BT T p SRR BFRES B S0, B

T T (5L IR , M BFAE

JFRA O, 4B 5 — 5 VR RES B

FHL I E , LI SR LA, % o

FEF6L 17 S B E A K T 7 54

T p BORIABFIESL ¥ 9 5 15 FE AR I AT L, Bl

AR CGE 1 R , VR B RS

5 S[RIAGSE g 1) H 369K 5~ OLED R e - H i il 2k FFUEFEr . Mk 55 1 R A R B G B 7

Fig. 5 Voltaged-(iurren.thc;?fracteri;tic un(.ler. the forward A T B LIt A 3 A R, S 37
sweep drive with different hysteresis-time . e
H i) TE 75 T 5% O R FEE o A K
& £ X #:

[ 1] Tang C W, Vanslyke S A. Organic electroluminescent diodes [ J]. Appl. Phys. Lett. , 1987, 51(12) :913-915.

[ 2 ] Zhao G Q, Zhou S H. The development of organic electroluminescence [ J]. Exploitation of the Information of Science and
Technology (FH MWL 5 %% ), 2005, 15(11) :160-161 (in Chinese).

[ 3] LiuY Q, Zhang Z F. Reseach and development of OLED [J]. The Electronic Technology of Vacuum ( &= & -FH K),
2005, (5) :24-27 (in Chinese).

[ 4 ] Wang Guangde, Wang Li, Jiang Wenlong, et al. The impact of different DPVBi thickness and position on the organic
light-emitting devices [J]. Chin. J. Lumin. (£ X %), 2007, 28(2) :189-192 (in Chinese).

[ 5] Li Lu, Yu Junsheng, Li Weizhi, et al. Modification effect of NPB film thickness on charge carrier recombination zone of
hetrostructure OLEDs [ J]. Chin. J. Lumin. (&%), 2007, 28(3) :341-344 (in Chinese).

[ 6 ] Tang Xiaoqing, Yu Junsheng, Li Lu, et al. Effect of ultrathin BCP layer on organic light-emitting device performance
[J]. Chin. J. Lumin. (E}%3F3R), 2008, 29(2) :253-258 (in Chinese).

[ 7 ] Han Shiliang, Yuan Yongbo, Lian Jiarong, et al. The effect of ITO anode resistance on OLEDs performance [ J]. Chin.
J. Lumin. (K &%), 2008, 29(3) :429432 (in Chinese).

[ 8 ] Nguyen P H, Scheinert S, Berleb S, et al. The influence of deep traps on transient current-voltage characteristics of organic
light-emitting diodes [ J]. Organic Electronics, 2001, 2(3-4) :105-120.

[ 9 ] Riel H, Brutting W, Beierlein T, et al. Influence of space charges on the current-voltage characteristic of organic light-
emitting devices [ J]. Synthetic Metals, 2000, 111-112;303-306.

[10] Liu EK, Zhu BJ, Luo P S, et al. Semiconductor Physics [ M]. Sixth edition, Beijing: Publishing House of Electronics
Industry, 2003 (in Chinese).



54 x ot il 430 &

iz

Effect of p-type Deep Accepter-like Trap on the
Charge Carrier Transportation of OLEDs

CHEN Wei, RAO Hai-bo, JIANG Quan, YU Xin-mei, HU Yue, LI Jun-fei, HOU Bin
(School of Opto-electronic Information, Unwversity of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract; Transient voltage-current characteristics of OLED show hysteresis effects in the bias regime depen-
ding on the direction and speed of bias sweep. This behaviour was investigated here for the example of device
based on the configuration of ITO/CuPc/NPD/Alq,/LiF/Al. The existence and relatively long recharging time
of p-type deep accepter-like trap on the recharging process after the change of bias of OLED should be respon-
sible for these phenomena. According to the above mentioned analysis, some measurements were taken to

change the concentration of those deep traps in order to improve the optical and electric performance of OLED.
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