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Novel Microstructure Film for Improving TN-LCD Viewing Angle Characteristics
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A novel microstructure film has been developed for improving the viewing angle characteristics of TN-LCDs.
This film can be used by simply attached to the surface of commercial TN-LCD panels.

This film contains the microstructures with the size of smaller than subpixels, which contribute to improve
the visibility of TN-LCDs without the contrast reduction under bright ambient light conditions and the blur
in the front view image. Furthermore, this film can be fabricated by the simple roll-to-roll self-alignment

photolithography.

We expect the novel microstructure film will open the new application market of TN-LCDs.
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Fig. 2 Schematic diagram of outgoing direction of
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Fig. 3 Photographs of viewing angle dependence.

Ty —THE $£1065:-2014E38 B 41



TN-LCD D1REF A% = RN CCUE T DFRLETENZE T « VLD

Color shift
90 250

—45°

AU’V

0.05

-60-45-30-15 0 15 30 45 60
Lower  Polar angle [°] Upper

0.00

Luminance[cd/cm?]

Light Flux

180 —— Luminance(')rsz? 0.018
160 | ightFlux /] 10016
140 | 10014 T
120 |, 1 0012 3
100 —45 1 0010 3
80 | 1 0.008 =
c
60 | 1 0006 5,
40 | 1 0004 5

20 | 1 0.002

o b ¥ — 0.000

90 60 -30 0 30 60 90
Lower  Polar angle [°] Upper

K4 TNERETHRBFAFRICETZEHEEE RUXREOE(L
Fig. 4 Color shift and light flux values of TN-LCD in up-down direction.
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pattern of microstructure film for TN-LCD.
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Fig. 6 Film manufacturing process.
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Fig. 7 SEM image of microstructure film.
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