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Development of Negative Birefringence Polymeric Material for Novel
Wide Viewing Angle Retardation Films.
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Improving viewing angles of LCDs is a technical issue of great importance, which improving requires

retardation films with negative birefringence. In this paper, N-substituted maleimide based copolymer (OPN)

films showing negative birefringence are prepared and the optical properties are evaluated. The stacked bilayer

films consisting of OPN and polycarbohate films exhibit the retardation independent of viewing angle. The OPN

therefore provides a novel retardation film improving viewing angles of LCD-TVs, mobile phones, etc.
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Fig.O O Structure of liquid crystal displays
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(a)Positive birefringence
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(b)Negative birefringence

Fig.O O Intramolecular polarity and birefringence modes in oriented states.
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Fig.O O Chemical structure of N-substituted
maleimide residues
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Fig.O O Stress optical coefficients Cr plotted against
intramolecular polarityAda of N-substituted
maleimide copolymers
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Table[ O Physical Properties of an OPN film (10Qu m)

Transmittance gooao 90
Haze ooao 0.6
Refractive index(546nm) oo0o 1.57
Abbe numderOv ,0 ooo 34
Stress optical coef. for rubbery resime C, Ox 10°Pa*0 011

Stress optical coeff. for glassy resime C; 0O x 10™ Pa'0 15

Glass transition temperature Ty ooo 135
Tensile strength 0 MPaO 65
Elongation at break ooo 3
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Tabled O Three-dimensional refractive indices of stretched OPN films

No. d@Em) n, n, n, Nz
07 65 1.57029 1.56913 1.57029 oo
Uniaxial stretching [8 73 157030 1.56970  1.57040 oo
11 55 1.57399 1.57045 1.57400 oo
18 76 1.57059 1.56910 1.57061 oo
09 30 1.56990 156992  1.57049 030
Biaxial stretching 10 23 1.57393 1.57397 157471 020
17 36 1.57200 1.57190 1.57420 020
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Fig.O O Three-dimensional refractive indices of OPN films:
stretched OPN films of OPN ; d: thickness
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Fig.O O Viewing angle dependence of retardation:(m ) biaxial
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Fig.O O Observed retardation (e ) of a stacked film O
from a direction @ 00 30°0 on varied azimuthy .
FilmOO uniaxial stretched PC film and biaxial
stretched OPN film.
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Fig.O O Observed retardation (e ) of a stacked film O
from a direction @ 0 30°0 on varied azimuthy .
FilmO O uniaxial stretched PC film and
uniaxial stretched OPN film
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