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Impact of BePP, Deposition Rate and Thickness on the Performance of Blue
Organic Light-emitting Diode

AN Tao, YUAN Jin, LIN Tao, GAO Yong
(Xi'an University of Technology, Xi'an 710048, China)

Abstract; Experiments using the vacuum thermal evaporation methods, under the monitoring of highly
accurate film thickness controller, prepared the ITO/2T-NATA(25 nm)/NPB(30 nm)/BePP, (X nm)/
Alg; (30 nm)/LiF (0. 6 nm)/Al (80 nm) blue organic light-emitting diode structure, analyzed and
experimental researched the organic light emitting layer of BePP, deposition rate and thickness of the
organic light emitting diode luminance and luminous efficiency. Experiments show that:; When beam
source furnace aperture is @1. 5 mm, beam source furnace temperature is 120C ~ 150C, BePP,
evaporation rate is smooth, the slope change is small, easy to film thickness precision control, and the
film are denser to meet the needs of the device; when,ight-emitting layer BePP, best deposition rate is
0. 02 nm/s(evaporation temperature is 135 C) , and the thickness of BePP, is 35 nm, get lights on
voltage of 5.34 V, luminescence brightness of 9 100 cd/m’, 4.4 cd/A luminous efficiency of the ideal
blue device can be obtained.
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Deposition rate; Thickness; Brightness; Hole injection layer; 2T-NATA; Device performance
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AL &kt — k& (organic light-emitting
diode, OLED) £ Jy — B 7 2 i 3 & 06 28 14, DL A
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Table 1 Vacuum deposition process parameters and conditions
Organic material 2T-NATA NPB Alg; Material LiF Al
Beam source furnace aperture/mm 1.5 1.5 2.0 Current/A 40 50
Beam source furnace temperature/('C) 230 110 135 Voltage/V 0.55 0.90
Organic layer film thickness/nm 25 30 Deposition rate/(nm + s ') 0.08 0.155
Deposition rate/(nm * s~ ') 0.16 0.13 0.18
2 ERERRHH M S
n 012 | /
2.1 BePP, ZEEZEEMRE 0.10 g
XEFATBL B R AL B D] /
R G R TR ) ol O I L P T B g /
R BT RCR B LA R B R (0P s OB | Ve
R P AR P4 T EL T RS 0 L A T A A 00ty "
S 7 PRSP 2 B LU, % 36T LB B BePP, 26 % 0.02 T
LI 2 T2 P I AT 50 B 7 52 0 P SRR AL O e T T T e T
#H @1.5 mm F&AFT ABHE A [R] I LR % 28 B o % TI'C
wE 1 s, 1 AN BePP, X4 2 5 IR E X %
Fig.1 The material BePP, deposition rate varies with
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Fig. 2 Performance of devices with different deposit
speed of BePP,
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Fig.3 Performance of devices with different thickness
of BePP,
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Table 2 Effects of different thickness of BePP, on
characteristics of devices

R;ocFEexp { ——(2mE,)""*

BePP, thickness/nm The turn-on voltag/V

25 5. 14
30 5.25
35 5. 34
40 5.56
45 5.68

WD R (2) H Rl B0 1 B B 2 LR B
Gy i B T 72 Ak BB A BIL 2 M 8 ) o8 72 i A A
I A T RO 2 R B A Al i R e U Y B LR
Je Az A A A HILIZ TR K L 223k B A [F] (9 L 3
56 J3E T o B (Y R TR i 2 K 4 1 R S R 2
JO7 T DAL o AR AT AL B JE 2 R A D/ 0 i 1 B e
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2.4 BHMEZXME
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5 FORTE R G R R EE M S8 F I AE 12 V B R R k4T T
W, FL2% 1 d5e R R OB ROR B &6 2 5 B ARk an 1A 4.
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Fig. 4 The luminescence of devices with different thickness
of BePP, at 12 V
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