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Abstract: We investigated a solution-derived Y,O; film treated by ion beam (IB) irradiation as a liquid crystal (LC)
alignment layer. With IB irradiation, homogeneous LC alignment was achieved irrespective of the annealing temperature.
To verify the effect of IB irradiation, we conducted surface analyses such as X-ray photoelectron spectroscopy (XPS)
and scanning electron microscopy (SEM). As Y,0O; is a high-k material, the electro-optical properties of the twisted
nematic (TN) cells were superior to those of conventional TN cells based on a rubbed polymer, with an LC rising time

of 4.1ms and falling time of 2.9ms. The IB-irradiated Y,O; is a good alternative as an alignment layer for fast-switching

TN LC displays.
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Aol EEei wHe B74s) ok oHrAZdo]l L 9a% sbdel PR 14T A7) W 54 A
(liquid crystal display, LCD)= Z|AMo|A ClAZg] 7} EQstc} [3,4].
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Fig. 1. Configuration of TN LC cell based on IB-irradiated
Y203 film.
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glass (Samsung Corning 1737: ®Z 32X22x1.1
mm®, ¥ A 10 Q/sq)S 71Tz ARgsta, A&
|AZ 30%7F 3,000 rpmo|A AHIH SHAT. o] &
100, 200, 300, 400 ¥ 500°Co] 2=of|A 2&]7F =9oF
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HYPE = A= wol7] hiZofl, 1 o]ste] oA o
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g o|YAdS ZH= WX (MJ001929, ne=1.5859. no=
1.4872 and De=8.2, Merck)g A}83}9ict. I
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microscopy (POM, Olympus, Japan)& ©|&35}%c}
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scanning electron microscopy, JSM-6701F, JEOL
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XPS (X-ray photoelectron spectroscopy, K-alpha,
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Fig. 2. POM images of anti-parallel cells with IB irradiated
Y,0; films at different annealing temperature.
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Fig. 3. Pretilt angle of LC molecules on IB-irradiated Y-O; films

at different annealing temperature.
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Fig. 4. Contact angle of water drop on IB-irradiated Y,O; film
deposited on glass substrates at different annealing temperature.
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Fig. 5. SEM images of solution-processed Y,O; film deposited
on glass substrates annealed at 400°C (a) without IB irradiation
and (b) with IB irradiation.
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Fig. 6. XPS spectra of Y 3d from as-deposited Y,O; films
and IB-iorradiated Y,O; at annealing temperature of 400C.
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