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Liquid crystal alignment on rubbed self-assembled monolayers
according to alkyl chain length
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Abstract A homeotropic liquid crystal (LC) alignment state on rubbed fluorinated self-assembled
monolayers (FSAMs) is described according to alkyl chain length. A simple procedure, gas-phase
method, for the preparation of FSAM was used. The average optical transmittance in the visible
light range of FSAMs were 76.63% to 78.21%, which were superior to the conventional polyimide
layer having a transmittance of 75.89%. In addition, the excellent homeotropic LC alignment
characteristics of FSAMs were observed through pretilt angle measurement and polarized optical
microscope images. By measuring the contact angles and the surface energies of FSAMs, it was
confirmed that pretilt angles of LC molecules increased according to the alkyl chain length. High
optical transparency and uniform homeotropic LC alignment characteristics of FSAMs showed the
possibility of FSAMs as an LC alignment layers.

Key Words : Alkyl chain length, Homeotropic, Liquid crystals, Liquid crystal alignment, Self-assembled
monolayer.
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Fig. 1. FSAM structures with different alkyl chain
lengths; (a) 3-FSAM, (b) 8-FSAM, (c) 10-FSAM and (d)
Formation mechanism of 10-FSAM
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Fig. 2. UV-Vis transmittance spectra of the
homeotropic Pl layer and the FSAMs with various alkyl
chain lengths
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Fig. 5. Photomicrographs of LC cells with (a)

homeotropic Pl and FSAMs with different alkyl chain
lengths; (b) 3-FSAM, (c) 8-FSAM, and (d) 10-FSAM
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