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Optical Characteristics of Transparent Privacy Film with SIO,/SION Multi-Layer
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Absgract: Privacy films are typically manufactured by combining black resin and transparent louver-shaped patterns. The
use of black resin results in excellent light-shielding. However, black resin can reduce the transmittance of privacy films
at the front viewing angle. In this study, we applied SiO,/SION multi-layer thin films on a privacy film to maintain
transmittance at the front viewing angle and improve light-shielding at the side viewing angle. We determined the
optimum combination of thicknesses of the SiO,/SION multi-layer stacks to increase the overall transmittance; the light

shielding could be maximized at the side viewing angle.
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Fig. 1. Manufacturing process of micro louver patterns.

Fig. 2. Viewing angle of micro louver patterns.

Fig. 3. SEM image of micro louver patterns.
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Fig. 4. Viewing angle calculation of privacy film.
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Table 1. SIO,/SION multi-layer deposition condition.

Classification Unit Vaue
Work pressure (Ar) torr 4.5x10°
Flow rate sccm 30
RF power W 120
SiO, deposition time min 64 104 144
SION deposition time min 24 36 48

Table 2. Conditions for the thickness of SIO/SION multi-layer.

Classification SiO,/SION multi-layer deposition
SO, thickness (nm) 40 80 120
SION thickness (nm) 80 120 160 80 120 160 80 120 160
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Fig. 5. Transmittance simulation results of privacy film at top
viewing angle. (a) Transmittance a SiO; 40 nm, (b) a SO,
80 nm, and (c¢) a SO, 120 nm.
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Fig. 6. Transmittance smulation results of privacy film at 13.24°
viewing angle. (&) Transmittance at SO, 40 nm, (b) a SO, 80
nm, and (c) a SO, 120 nm.
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(b)

Fig. 7. SEM image of deposited SIO,/SION multi-layer. (8) Top
and (b) side wall.
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SION thickness and (b) SIO, thickness.
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