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Development of New Retardation Film for VA-mode LCD-TVs
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Abstract

VA-mode LCDs (vertical alignment mode liquid crystal
displays) are popularly used in LCD-TVs because of their
wide viewing angle. In general, it was necessary to lami-
nate retardation films on VA-LCD with adhesive layers until
we developed the new concept VA-TAC film.

VA-TAC is not only a protective film of the polarizer but
also a highly functional film which significantly improves
viewing angle of bare VA-LC cell. In this paper, we de-
scribe the development concept, optical design concept of
VA-TAC, and some of key technologies to realize it in ma-
terials, optical design, and production engineering.
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Fig.1 Improvement of viewing angle with retardation film
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Fig.2 Concept of VA-TAC: functional combination of
protective and retardation film
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Fig.3 Definition of viewing angle
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Fig.4 Light leakage of polarizer
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Fig.5 Optical compensation of VA cell
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Fig.6 Index ellipsoid of VA-TAC
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Fig.7 Definition of viewing angle
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Fig.8 Potential retardation map of VA-TAC
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Fig.9 Relationship between Ro and viewing angle
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Fig.10 Relationship between Rth and viewing angle
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Fig.11 Relationship between Rt/Ro and color shift
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Fig.12 Contrast of normal direction and slow axis
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Fig.13 Slow axis deviation of VA-TAC
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