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ABSTRACT : We fabricated a polymer dispersed liquid crystal (PDLC) cell using LC with negative dielectric
anisotropy and UV curable monomer exhibiting transparent state initially (called normally transparent (NT)) and
studied the electro-optic characteristics. The NT PDLC cell made with the ratio of LC : monomer = 70/30 wt%,
curing temperature of 20 °C and strong UV intensity of 198 mW/cm? had high contrast ratio and showed good
electro-optic characteristics. In this condition, LC is aligned vertically on the substrate due to the vertical
alignment layer and the polymer made with the UV exposure does not influence the alignment of the LC much.
Therefore, the transmittance at the zero voltage is very high and the scattering state of the cell is good after
applying the voltage because LC with negative dielectric anisotropy tries to align perpendicular to the field. And
also, the NT PDLC cell showed better viewing angle characteristics than that in the normally scattering (NS)
PDLC.

Keywords : normally transparent / normally scattering polymer dispersed liquid crystal.
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Figure 1. Cross-sectional structures of the conventional (a) and
new (b) NT PDLC cells.
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Figure 2. Voltage-dependent transmittance curves - (a) for
different LC wt% in a polymer with UV intensity of 198 mW/cm’
at 20 C, (b) for different curing temperatures with a LC 70 wt%
in a polymer and UV intensity of 198 mW/cm’, (c) for different
UV intensities with a LC 70 wt% in a polymer and a temperature
of20 C.
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Figure 3. Measured contrast raio (CR): (a) at different LC wt%

(50, 60, 70 wt%), (b) at different curing temperature (20, 30,40 C),
and (c) at different UV intensity (1.3 mW/cm’, 198 mW/cm?).
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Figure 4. Polarizing microscope images for the NT PDLC cells at zero voltage: (a) at different LC wt% (50, 60, 70 wi%), (b) at different
curing temperature (20, 30,40 C), and (c) at different UV intensity (1.3 mW/cm’, 198 mW/cm®).
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Figure 5. SEM image for the NT PDLC cell made under LC 70
wt%, curing temperature of 20 C, and strong UV intensiy of 198
mW/cm’,
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Figure 6. Comparison of viewing angle characteristics in trans-
parent state between the NT PDLC cell with LC 70 wt%, curing
temperature, 20 C and strong UV intensity, 198 mW/cm® and
the conventional NS PDLC cell.
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