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Abstract: This study is about a liquid crystal display (LCD) with a new structure composed of a back-
light that provides light emitted vertically and a diffusion film, which has improved wide viewing angle
characteristics by reducing the residual liquid crystal phase retardation of light incident at an inclined
angle. As a means of providing vertically incident light, it includes the configuration of collimated back-
light and the evaluation results of optical performance. The improved LCD using a back-light whose
horizontal and vertical half-width angles are calibrated within + 20° and + 12°, respectively, has a
contrast ratio of 100: 1 along the horizontal direction, compared to the existing method, and the contrast
ratio is extended by more than = 10°. A large area without gray scale inversion was obtained, which
showed contrast performance and improved more than 2 times. In addition, it was confirmed that side
image distortion was improved by more than 50% compared to Wide View TN LCD corrected with
expensive additional film, and it was confirmed that there is no inferiority in image quality performance
and optical characteristics compared to high-end products like as PVA mode LCD. Based on the above
research results, it is expected that it will be applied to large panels including monitors that require a
higher level of side view performance.
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[Fig. 2] Schematic Diagram of Conventional (a) and Proposed Back-light (b)
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[Fig. 3] Luminous Intensity Distribution of the Out-coupled Light from Bottom of Light Guide Plate (a)
and from the Top Prism Film (b)
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[Fig. 5] Contrast Ratio Performance Comparison WV-TN LCD (a) and Research Results (b)
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Conventional TN LCD High end PVA LCD TN LCD with light collimation
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