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(54) Liquid crystal display with wide viewing angle range

(57) In a liquid crystal display having a wide viewing
angle range, comprising a first and a second retardation
film each having negative optical anisotropy with its axial
direction of anisotropy being tilted in a predetermined
direction with respect to the normal line to the film plane,
the first retardation film is inserted between a liquid crys-
tal cell including a pair of alignment layers each on a
substrate and a front polarizer and the second retarda-
tion film is inserted between the liquid crystal cell and a
rear polarizer, respectively, such that the projection on
the film planes of the axial directions are parallel to the
aligning treatment directions of the liquid crystal cell. A
third retardation film having refractive index anisotropy
in the film plane is arranged between the first retardation
film and the adjacent front polarizer such that the max-
imum refractive index direction in the film plane be-
comes parallel or perpendicular to the absorption axis
of the front polarizer. The retardation difference gener-
ated by light that falls on the liquid crystal display along
a direction which is oblique with respect to the normal
direction is compensated by the third retardation film.
Residual retardation in liquid crystal molecules near the
substrate of the liquid crystal layer is compensated by
the first and second retardation films. Hence, high-con-
trast display at a wide viewing angle can be obtained
independently of the incident angle.
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摘要(译)

在具有宽视角范围的液晶显示器中，每个都具有负光学各向异性的第一
和第二延迟膜插入在它们之间，其中轴向上的折射率相对于膜平面的法
线在预定方向上倾斜。液晶单元包括一对基板和前偏振器，分别位于液
晶单元和后偏振器之间，使得沿着轴向的膜平面的方向分量沿着液晶单
元的对准处理方向设定。在膜平面中具有折射率各向异性的第三延迟膜
布置在第一延迟膜和相邻的前偏振器之间，使得膜平面中的最大折射率
方向变得平行于或垂直于前偏振器的吸收轴。由相对于法线方向倾斜地
入射在液晶显示器上的光产生的延迟差由第三延迟膜补偿。通过第一和
第二延迟膜补偿液晶层基板附近的液晶分子中的残余延迟。因此，可以
独立于入射角获得宽视角下的高对比度显示。
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