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Abstract

2D displays nowadays can display-rich and celorful images but can not provide 3D
perceptions similar to the natural- vision. Under the desires for more natural and better
viewing experiences, therefore, 3D display technology is expected to be the next key
display technology. Among various:-3D display -technologies, the time-multiplexed
stereo pair type, forming 3D vision by projecting pairs of parallax images to the viewer’
S respective eyes sequentially, has high compatibility with the current popular flat panel
displays and advantages of compact size, low cost and comparable image qualities with
2D display. However, they suffer from complex structures and alignment issue between
each light-controlled structure. In order to resolve the concerns mentioned above, a dual
directional backlight system for 3D mobile display, based on the time-multiplexed
stereo pair type, was proposed in this thesis. The dual directional backlight system
composed of two identical light-guides, two light sources and an absorber features only
one simple micro-groove structure to control the light direction and, thus, no alignment
Issue.
According to the principle mentioned above, we established a simulation model to



characterize the features of the dual directional backlight. In the thesis, the dua
directional backlight was designed for a 1.8" 3D mobile display. By varying the
micro-groove structures, including groove angle, groove size and groove distribution,
one of the optimized dual directional backlight with the specifications of groove angle
of 38°, groove width of 25u m and groove gap varying from 25 and 368y m was
obtained. Furthermore, another dual directional backlight for free of moiré™ pattern was
also designed and optimized, whose optimized specifications are groove angle of 38°,
groove width varying from 18 to 27y m and groove gap varying from 4 to 160y m and
varying from 270 to 290y m in different part.

According to the optimized results, two sets of the light-guides were fabricated by
diamond tool machining. The angular distribution of the dual directional backlight
measured by an optical instrument; Conoscope'™,. shows that the directionality of the
dual directional backlight meets the angular requirements for the time-multiplexed 3D
display, i.e. lesslight leaked to the opposite direction: After some analyses, the viewing
distances, suitable for 3D vision, of the first.design and the second design for free of
moiré pattern were located within 7 and 23 cm and 4 and 23 cm, respectively. Besides,
the moiré pattern was suppressed markedly by the design for free of moiré pattern.
On the other hand, the best light uniformities of the first and the second designs were
higher than 70% and 75%, respectively, and can be further improved by the fabrication
process.

Using the proposed dual directional backlight and a fast switching liquid crystal
display with response time of less than 8ms, a complete 3D mobile display can be
realized. Now a LC panel with response time of 7.1 ms has been achieved by over
driving the 90° TN liquid crystal panel with cell gap of 2u m. In addition, a few
solutions to the image driving are being investigated and will be developed in the near

future.
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