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Design and Implementation of Optical Coupling
Module in Side-LED Backlight System

Huang Biyun Lin Zhixian Chen Enguo Xu Sheng

National & Local United Engineer Laboratory of Flat Panel Display Technology, Fuzhou University,
Fuzhou, Fujian 350002, China

Abstract Conventional backlight system of liguid crystal display (LCD) always uses side—in light emitting diodes
(LEDs). It requires that the thickness of the light guide plate should be larger than LED’s light—emitting section

width. To solve this problem, a free-form optical coupling module for side-LED backlight is proposed, which

includes collimator lens and a free—form reflector. The light is firstly collected and collimated by immersing
collimator lens, and then reflected and gathered into the LGP’s incident surface. By using Snell’s law, differential

.

=

geometry method and aplanatic principle, the detailed design of the module is presented, and the feasibility is shown
Key words optical design; liguid crystal display; backlight; LED lighting; light coupling structure
UTAEA Y

by optical simulation. Simulation results show that by choosing 0.4 mmx0.4 mm LED chip as the light source, the

thickness of the light guide plate is reduced 0.6 mm, and the light utilization can still reach 96.23%. Compared with
the conventional structure, the light utilization increases by 11.22%. The optical coupling module can realize a thinner
backlight module effectively, and simultaneously help to restrain the hot phenomenon
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