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Application of composite optical films about backlight
LUO Yun-an, YE Yun® , GUO Tai-liang, XIAO Ci-bin
(College of Physics and Information Engineering s Fuzhou University , Fuzhou 350016, China)

Abstract: In order to realize the lightness of the LCD (liquid crystal display) and further reduce the
thinness and the cost of backlight module, composite optical films have become the focus of research
and development of most optical films manufacturers. In this paper, the structure of the backlight
module and the optical performance of the optical film for liquid crystal display are described and opti-
cal efficiency of optical films for LLCD are described. The pivotal factors in the process of optical films
recombination are studied by using light tools software. The influenced mechanism of prism angle,
prism pitch and prism peak penetration depth (D) are evaluated. Two types of composite optical films
structure are separately discussed and simulated, one is two-in-one structure; another one is three-in-

one structure include. Through using the light tools simulation, the optical effects are evaluated and
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analyzed from the point of view of center brightness, uniformity and visual angle. Via the phenomenon

of stimulating, the improvement characteristics of optical composite structure with two different com-

bination structures for display picture are obtained. Through simulation and experiment, it is found

that when the top angle of prism is 90°, the pitch of prism is from 24 pm to 54 pm, and the penetra-

tion depth (D) is 1~3 pum, the brightness uniformity of composite optical diaphragm can reach more

than 81%. This research has certain guiding significance for practical application and development

about composite optical films, which will help to speed up the development progress of backlight

module and reduce the thickness and cost of backlight module.

Key words: liquid crystal display; backlight module; optical films; composite
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Tab.1  Structure of optical films matching
4-films 4244 3-films 4244 2-films 2244

Diffuser(up) Diff Diff — Diff Diff — — Diff
Up(0) BEF BEF BEF BEF BEF BEF — BEF

Bot(90) BEF - BEF BEF — BEF — —
Diffuser(dw) Diff Diff Diff — — — Diff Diff
Gain 1.3 0.95 1.27 1.22 0.76 1.22 0.67 0.87
Angle High High Low Middle Middle Low Middle Low
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Fig.2 Enhancing luminance principle of prism structure
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Tab.2 Pierced depth and the centered variation luminance

ratio
AT RRIPY 3
B/ pm B/(cd s m™ %) T/ %
0 4 752.1 —
1 4 752.1 0
2 4 752.1 0
3 4 645.6 —2.2
4 4 456.9 —6.2
S 3 974.7 —16.3
6 3 254.1 —31.5
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Fig.3 Display effect of different composite optical films
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