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The vertically aligned liquid crystal (VALC) displays have dark black back-ground color, higher
contrast ratio and better image quality compared with in-plane switching (IPS)/twisted nematic displays.
Consequently, as an alternative of polyimide alignment layer different approaches have been used to
control the vertical anchoring of liquid crystal (LC) for display applications. The work reported herein
advances the approach to achieve the vertical alignment (VA) of liquid crystals (LCs) by directly
forming the multilayer self assembly of spherical nanoparticles (NPs) on the indium tin oxide (ITO)
substrates in a confined cell. The present study is focused mainly on the formation and process of
topographically induced VA of LC as well as to understand the nature of interaction between the self
assembled spherical NPs and LC molecules. The polar anchoring energy (5.51 x 107> J/m?) of the NPs
surface for nematic LC molecules was found in a similar range to the conventional polyimide alignment
layer (2.11 x 1073 J/m?) used for commercial applications. The morphological and electro-optic results
of the prepared VALC cells will be discussed in detail for display application.
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