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Abstract: We fabricated BiAlO thin film by a solution process with a brush coating to be used as liquid crystal (LC) alignment

layer. Solution-processed BiAlO was coated on the glass substrate by brush process. Prepared thin films were annealed at

different temperatures of 80°C, 180 C, and 280 C. To verify whether the BiAlO film was formed properly, X-ray photoelectron

spectroscopy analysis was performed on Bi and Al. Using a crystal rotation method by polarized optical microscopy, LC

alignment state was evaluated. At the annealing temperature of 280 C, the uniform homogenous LC alignment was achieved.

To reveal the mechanism of LC alignment by brush coating, field emission scanning electron microscope was used. Through

this analysis, spin-coated and brush coated film surface were compared. It was revealed that physical anisotropy was induced by

brush coating at a high annealing temperature. Particles were aligned in one direction along which brush coating was made,

resulting in a physical anisotropy that affects a uniform LC alignment. Therefore, it was confirmed that brush coating combined
with BiAlO thin film annealed at high temperature has a significant potential for LC alignment.
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Fig. 1. Schematic of the brush coating process using BiAlO solution.
The brush to be used was sufficiently moistened with the prepared
BiAlO solution. Then, brushing in one direction created a coated area
on the glass substrate.
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XPS spectra of the Al 2p, Bi 4f, and O 1s core levels of the brush coated BiAlO thin film at annealing temperature of 280 C.

(a) 80°C

(b) 180 °C

(c) 280 °C

Fig. 3. POM images of the LC cells based on the brush coated BiAlIO
thin films at annealing temperature of (a) 80 C, (b) 180 C, and (c) 280 C
(‘A” and ‘P’ in image indicates ‘analyzer’ and ‘polarizer’, respectively).
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Fig. 4. Simulated pre-tilt angle of the LC cells based on the brush
coated BiAlO thin films at annealing temperature of (a) 80C, (b)
180, and (c) 280C. (d) A comprehensive graph of measured pre-
tilt angles as a function of annealing temperature.
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Fig. 5. FE-SEM images of the spin-coated and brush coated BiAlO
film surface annealed at 80°C, 180°C, and 280 C.
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