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Application of Ultrathin Layer in White Organic
Electroluminescent Devices
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Beijing Jiaotong University, Beijing 100044, P. R. China)

Abstract: Based on 4-(dicyanomethylene)-2-t-butyl-6-(1,1,7,7-tetramethyljulolidyl-9-enyl)-4H-pyran (DCJTB)
acting as dopant and 2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline (BCP) acting as hole-blocking layer, the EL spectra
of two kinds of organic light-emitting diodes (OLEDs) ITO/NPB/BCP/Alq;:DCJTB/Algs/Al (structure A) and ITO/
NPB/BCP/Alq,/Alq;:DCITB/Alqgs/Al (structure B) were investigated. Our experimental data showed that the relative
emission intensity of green light was low in the EL spectra of devices with structure A, and it was hard to enhance the
relative emission intensity of green light by only increasing the thickness of Alq; layer. On the other hand, the thin
layer of Alq; inserted between BCP layer and dopant layer (Alq;:DCITB) had a tremendous impact on the relative
emission intensity of green light for devices with structure B, and a strong green light emission could be obtained by
inserting an ultrathin layer of Alqg;,. Further, by optimizing the device structure, a stable white OLED ITO/NPB(50 nm)/
BCP(3 nm)/Alq;(3 nm)/Alq;:DCITB (1% (w))(5 nm)/Alqs;(7 nm)/Al was obtained with ultrathin organic layers of BCP,
Alg; and Alg;:DCJTB. The CIE of the device almost kept at (0.33, 0.37) with increasing the applied voltages (14—18
V), and its luminance reached 11521 cd*m™ at the current density of 432 mA -cm™.
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Fig.1 Normalized EL spectra of device ITO/NPB(x)/
BCP(3 nm)/AlqsDCJTB(0.5% (w))(5 nm)/Alq3(50 nm)/
Al (x=30, 50, 60 nm) at 10 V
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Fig.2 Normalized EL spectra of ITO/NPB(30 nm)/
BCP(3 nm)/Alqs*DCJTB(0.25% (w))(5 nm) /Alqs(70
nm)/Al at different applied voltages
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Fig.3 The energy level diagram of multilayer device
ITO/NPB/BCP/Alq::DCJTB/Alqsy/Al
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Fig.4 Normalized EL spectra of device ITO/NPB(30
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Alqs(70-x)/Al (x=0,5,10 nm) at 10 V
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Fig.5 EL spectra of device ITO/NPB(50 nm)/BCP(3
nm)/Alqs(3 nm)/AlqsDCJTB(1% (w)) (5 nm)/Alqs(7
nm)/Al at different applied voltages
The inset shows its CIE chromaticity coordinates.
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Fig.7 Normalized EL spectra of devices ITO/NPB(50
nm)/BCP(x)/Alq;(3 nm)/Alqs:DCJTB (1% (w))(5 nm)/
Alqs(7 nm)/Al with different BCP thicknesses at 12 V
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F1 T[/HWMHEERSHERFEE 12V)
Table 1 The performance parameters for the
devices (at 12 V)
Thickness of BCP

. Color coordinate
Light power (mW)

(nm) X,V
0 31.54 (0.38, 0.51)
1 36.15 0.36, 0.52)
2 23.84 (0.39, 0.47)
3 19.51 (0.34, 0.39)
4 9.338 (0.24, 0.24)
5 7.710 (0.23, 0.21)
6 5.632 (0.21, 0.16)
7 4.558 (0.20, 0.16)
9 3.540 (0.20, 0.15)
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