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Development of an Ultra-Thin TAC Film for Liquid Crystal Displays
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As a polarizing plate protection film for liquid crystal dis-
plays in devices such as computer monitors, an 80 um-thick
TAC film (a film in which cellulose triacetate resin is the pri-
mary material) has mainly been used in the industry. Konica
Minolta was the first company to develop a TAC film only 40
pm thick for small and medium size personal computers
such as notebook PCs, in which a thinner liquid crystal dis-
play device has been in demand. Since then, we have re-
tained market leadership in the field of thin polarizing plate
protection films.

Now, due to the recent rapid market growth of new mo-
bile devices such as smartphones and tablet PCs, even thin-
ner liquid crystal display devices are in demand. In response,
we set out to develop an ultra-thin TAC film.

Due to the decrease in film strength that accompanies
thinner film, it was difficult to achieve stable deposition and
conveyance of the ultra-thin TAC film. Further, since film
properties such as flatness and surface hardness also gener-
ally decrease as films become thinner, it was a major chal-
lenge to achieve the properties of a 40 um thick TAC film in
an even thinner ultra-thin film.

But by harnessing newly developed film production tech-
nologies and by optimizing film design, we succeeded in
developing an ultra-thin TAC film only 25 um thick while re-
taining the advantageous properties of a 40 um TAC film.
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Table 1 Features of the ultra-thin TAC film (KC2UA) and conventional
thin film (KC4UY).

KC2UA | Kcauy
Dimension Thickness um 25 40
Polarizing plate applicability | Flatness OK OK
Mechanical properties Elastic modulus MD 35 35
(GPa) A} 4.0 35
Tensile strength MD 30 60
at break (N) D 35 60
Clear-hard-coating Pencil hardness 2H 2H
performance Scratch tolerance 500g OK | 500g OK
Environmental effect Halogen content Zero Zero
Optical properties Transmittance (%) at 500 nm 92 92
Haze (%) with 3 sheets 0.5 0.6
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Fig. 1 Structure of a liquid crystal display. All four ultra-thin TAC films
(yellow) are used as protection films, while the two inner TAC films
also function as retardation films.
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Fig. 2 Film flatness can be evaluated by observing the film pattern pro-
jected by a point light source transmission through the film.
Worse flatness is seen on the left, better flatness on the right.
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Fig. 3 Comparison of tensile strengths at break among films of three
resins. The ultra-thin TAC film has greater tensile strength at break
than the cycloolefin and acrylic resin films, which are used as re-
tardation films in today’s new mobile devices.
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Fig. 4 Surface hardnesses of liquid crystal displays: 25 pm-thick new TAC
film versus 40 um-thick conventional TAC film. The new TAC film’s
hardness was equivalent to that of the conventional TAC film.
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Fig. 5 Scratch tolerance of CHC films. CHC A, B, and C are produced using
different CHC coating processes.
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