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Liquid Crystal Driving of Transparent Electrode-Alignment Layer
Multifunctional Thin Film by Nano-Wrinkle Imprinting of
PEDOT:PSS/MWNT Nanocomposite

Jong In Jang*, Hae—Chang Jeong*,**
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Abstract In conventional liquid crystal display(LCD) manufacturing process, Indium Tin Oxide(ITO)
as transparent electrode and rubbing process of polyimide as alignment layer are essential process
to apply electric field and align liquid crystal molecules. However, there are some limits that
deposition of ITO requires high vacuum state, and rubbing process might damage the device with
tribolectric discharge. In this paper, we made nanocomposite with PEDOT:PSS and MWNT to
replace ITO and constructed alignment layer by nano imprint lithography with nano wrinkle
pattern, to replace rubbing process. These replacement made that only one PEDOT:PSS/MWNT
film can function as two layers of ITO and polyimide alignment layer, which means simplification
of process. Transferred nano wrinkle patterns functioned well as alignment layer, and we found
out lowered threshold voltage and shortened response time as MWNT content increase, which is
related to increment of electric conductivity of the film. Through this study, it may able to
contribute to process simplification, reducing process cost, and suggesting a solution to
disadvantage of rubbing process.
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Fig. 1. Schematic of Liquid Crystal (LC) cell based
on PEDOT:PSS/MWNT by wrinkle imprinting method
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Fig. 2. Raman spectra of pristine PEDOT:PSS,
PEDOT:PSS/MWNT film and MWNT
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