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Abstract: Blue organic light emitting diode (OLED) with a graded junction at hole transporting layer (HTL) and
emitted layer (EML) interface was constructed (Cell-GJ). Compared with conventional heterojunction OLED (Cell-
H]), it exhibited significantly improved lifetime, and the half lifetime achieved 8460 h at initial luminance 100 cd/
m?, more than 6 times longer than that of Cell-HJ. This improvement is attributed to the elimination of local electric
field across the non-abrupt heterojunction, which thereby decreases the production of Joule heat and enhances the
lifetime of device. However, the efficiency of Cell-GJ is lower than that of Cell-HJ. In order to redeem the decrease
in efficiency of Cell-GJ, another device with a GaQ thin layer inserted in the TBADN/AIQ interface was made (Cell-
GJGaQ) . For the LUMO energy level of GaQ is between the energy level of AlQ and TBADN, the multi-step energy
barrier between AlQ-GaQ-TBADN improves the electron (minority) injection greatly, so the luminescence efficiency
is greatly improved. This Cell-GaQ shows efficiency 20% higher than that of Cell-GJ and also 5 times longer half
lifetime than that of Cell-HJ. The whole performance is greatly improved.
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Fig.1 Configuration of devices and molecular structure of organic luminescence materials used in experiments
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Table 1 Performance of the three devices

MAX Ly Lo

Device CIE,(z,y)
/(Lm/W) /(cd/m*) /(cd/m®)
Cell-HJ 3.85 1597 26961 0.154,0.312
Cell-GJ 3.06 1124 20324 0.159,0.333
Cell-GJGaQ 3.11 1265 21815 0.158,0.317
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Fig. 3 Degradations curves of luminance at an operation
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Table 2 Detailed lifetime parameters of Cell-HJ,
Cell-GJ and Cell-GJGQ

Device Lo/(cd/m?) Twmeas/h  Tis/h /(100 cd/m?)

Cell-H] 1444 82 1184

Cell-GJ 903 775 8460
Cell-GJGaQ 1128 750 6998
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