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Design of all-micro-structure integrated backlight module

YU Hong-hao™ , JIA Li-li, LI Dong-lei, CHEN Ying, LIU Shuo, YANG Xian,
WANG Bo-chang, ZHOU Hao, SUN Hai-wei

(Beijing BOE Display Technology Co., Ltd., Beijing 100176, China)

Abstract: In order to achieve slim outline, high luminance, wide viewing angle and high contrast radio
liquid crystal display (LCD), a backlight model with integrated light guide plate (LGP) that contains
light guide and light control micro-structures is designed. Through these design methods, the
functions of all optical films are integrated into the LGP and one-dimensional local dimming modula-
tion is able to be realized in edge-lit backlight module (BLM). First of all, a micro-prisms array coated
reflective layer with appropriate size and angle are designed as light guide micro-structures on the bot-
tom surface of the integrated LGP, the reflective layer is similar to the reflective film of normal BLLM,
when the light rays entering LGP, they are controlled by the micro-prisms array and exit from the top
surface. Next, the number and distribution of micro-prisms are optimized to improve the uniformity.
Then, the micro-lens array on the top surface of LGP is designed to shrink the beam angle and further
enhance the central luminance. Finally, the same size 14.5 cm(5.7 in) of an integrated BLM and a nor-

mal BLM are compared, it conclude that the integrated BLM has many advantages, such as ultra-
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thin, high luminance and local dimming ability. The simulation results show that the thickness of the

integrated BLM described in this paper is only 0.5 mm. Compared with the conventional BLM, the

output efficiency is improved by 23.3% , the horizontal angle is increased by 16.6% , the vertical angle

is increased by 31.5%, and the central luminance is improved by 20.7% , meanwhile, high contrast

display can be realized through one-dimensional BLM modulation. It meets the requirements of display

product for slim outlet, extremely simplified, uniform, high luminance and high contrast ratio.
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Fig.7 Quadric function micro-structure
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