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Development of New TAC Film for Liquid Crystal Displays
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Abstract

In recent years, LCDs (liquid crystal displays) have been
used in various products, from giant televisions to tablet PCs
and new generation mobile phones. Specifications vary with
use, but for the TAC films used on the surfaces of LCDs, higher
quality and thinner film are in general demand. In particu-
lar, there is a demand for TAC films with higher resistance
to scratching, since users’ hands and fingers often directly
touch the film's surface, and a demand for greater flatness,
since an LCD screen is viewed directly by the user.

Coping with such issues, we achieved greater flatness by
optimizing the production technology regarding film forma-
tion. We also minimized the tradeoff between higher resis-
tance to scratching and close adhesion of the CHC (clear hard
coat) to the TAC through the design and development of the
base material.

In this report, we describe the technologies behind the
achievement of a new thinner and tougher TAC film.
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Fig. 1 Structure of liquid crystal display.
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Fig. 2 Causes of degradation of thin TAC film.
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Fig. 3 Deformation of CHC and TAC film.
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Fig. 4 Non-uniformity of TV screen.
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Fig.5 Film strength vs. dimensional change ratio depending on addi-
tives in TAC film.
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Fig. 6 Durability under conditions of high temperature and high relative

humidity.
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Fig. 7 Durability at high temperatures.
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Fig. 8 Improvement over non-uniformity.
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Table 1 Comparison of plastic materials for optical use with film thick-
ness of 40 um: a large difference in moisture permeability is
seen among the materials.

TAC Acrylic resin  Cycloolefin

Moisture permeability (g/m*24h) 680 58 3
Transmittance (%) 92 92 92
Stress at rupture (MPa) 150 69 70
Elongation at rupture (%) 46 67 90
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Fig. 9 Discoloration of polarizing plate.
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Fig. 10 Hardness vs. film thickness of CHC film.
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Fig. 11 Hardness of the new TAC film compared with other resin films.
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