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Abstract

Recently, polarized polymer light-emitting diodes (PLEDs) have been studied
extensively because of their great.potential to replace the backlight module and the linear
polarizer of thin-film transistor liquid crystal displays (TFT-LCDs). In order to fabricate
highly polarized PLEDs, in this thesis, we firstly focus on the analysis of several factors
which affect the arrangement of polyfluorenes, such as the concentration of solutions, spin
rates, annealing time, and annealing temperature. It is found that polyfluorenes align more
ordered while the concentration of polymer solution is lower. The spin rates should be
optimized to achieve the best alignment of polymer chains while using different concentration
of solutions. On the other hand, the solvent effect should be considered since it will affect the
morphology of polyfluorenes. Moreover, at low annealing temperature, the alignment of
polymers will be improved apparently by increasing the annealing time. However, it becomes
almost independent at higher annealing temperature.

Then, highly polarized PLEDs adopting a novel conducting alignment layer, consisting of



PEDOT:PSS and PVA, have been successfully accomplished. For PF2/6, a high dichroic ratio
can not be obtained while using conventional mechanical-rubbing method and neat
PEDOT:PSS (Al 4071) as the alignment layer. After blending PVA with PEDOT:PSS as
alignment layer, the maximum dichroic ratio and its integral value in visible region of
photoluminescence are 7.11 and 6.58, respectively. In addition, the maximum dichroic ratio
and its integral value of electroluminescence (at 548 nm) are 16.2 and 16.1, respectively. They
are seven and sixteen times larger than those while using neat PEDOT:PSS as the alignment

layer, respectively.
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