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Study on Optoelectronic Performance of Highly Bright Red Doping
Organic Light Emitting Devices

Zhong Jian Cheng Jianbo Chen Wenbin Yang Gang Jiang Quan
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( College of Optoelectronic Information , University of Electronic Science and Technology, Chengdu 610064)

Abstract: Organic film function material is accurately evaporated, with vacuum thermal evaporation method, under
the monitoring of film thickness controller with high precision. A kind of multilayer structure highly bright red
organic light-emitting device is developed, with the host and doping material evaporated at the same time in the same
vacuum chamber as the emitting layer, the typical structure of which is ITO-CuPc (20 nm)-o-NPD (60 nm)-Alq3
(40 nm) : Rubrene(10% ) : DCJTB(1 % )-Alq3(20 nm)-LiF(10 nm)-Al(100 nm). The results show that the brightness
increases linearly with the driving voltage of 5~52 V. The electroluminescent spectrum of the device shifts to the
blue region, the wavelength of the emission peak changes from 638 nm to 632 nm, and at the same time, the color
coordinates CIE change accordingly. When the driving voltage is low (5 V), the luminous efficiency peaks with
0.497 Im » W, which declines slowly with the rise of driving voltage.
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Fig.1 Molecular structures of the used organic materials
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Fig. 2 Configuration of multilayer device and evaporation
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Fig. 3 Current-voltage characteristics of the devices
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Fig. 4 Current density-voltage characteristics of the device
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Fig.5 Brightness-voltage characteristics of the device
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Fig. 6 Electroluminescence spectrum of the device
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Table 1 Relationship betweem the driving voltage and the CIE,,,

Driving voltage /V 5 7.5 10 12.5 15 17.5 20
CIE, 0.6578 0. 6557 0. 6535 0.6516 0. 6502 0. 8483 0. 6465
CIE, 0. 3407 0.3433 0. 3457 0. 3473 0. 3489 0. 3508 0. 3526
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Fig. 7 Driving voltage and luminous efficiency
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