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Abstract: The performance improvement of organic light-emitting diodes ( OLED ) devices has al-
ways been one of the research topics in the field of organic electroluminescence. Optimization of car-
rier balance in OLED devices is a critical method to improve the performance of OLED devices.
However, it is often neglected to optimize the carrier balance in the OLEDs by tuning the molecular
orientation in the hole transport layer or electron transport layer. In this paper, the molecular orien-
tation in the hole transport layer was altered by heat annealing at different temperatures to study the
influence of molecular orientation on the hole mobility and the performance of OLED device. It
showed that the proportion of molecules with vertical orientation in the hole transport layer was in-
creased with the rise of annealing temperature, which promoted the increase of the hole mobility.
When the hole transport layers with different molecular orientations were applied to OLED devices,

the effect of the carrier balance factor on the device performance can be clearly observed.
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Fig. 1 (a)Chemical formula of TAPC. (b)Chemical formu-

la of BBPYMPM. (c) Structure of hole-only device.

(d) Structure of electron-only device.
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Fig.2 (a)Schematic diagram of disk-shaped molecular ori-
entation. (b)S =1, molecular orientation is com-
pletely horizontal. (c¢)S= -0.5, molecular orienta-
tion is completely vertical. (d) S =0, molecular
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Fig.4 Birefringence of TAPC films depend on different annealing temperatures
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Tab. 1

Carrier charge mobility of hole-only devices depend on different annealing temperatures and electron-only device without

annealing process and charge balance factor y( T, is annealing temperature, 7 is calculated from hole mobility divide by

electron mobility)

T,/C Hole mobility/(em® + V7'« s7") Electron mobility/(em® « V7'« s7") b%
30 8.25x10°* 10.6 x 10 ~* 0.778
40 9.58 x10~* 10.6 x107* 0.903
60 1.02x10 3 10.6 x10~* 0.963
70 1.29 x10 3 10.6 x10 4 1.22
80 1.34 %1073 10.6 x 10 ~* 1.26
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minescent spectra.
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