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Optimized Optical Design of LCD Color-matching BLU Using an RGB Light Source
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An LCD backlight unit (BLU) using RGB light sources is designed and simulated, in order to improve its optical energy
efficiency. A color-matching BLU is designed with a lenticular lens array (LLA) with elements that image the linear RGB light
sources onto the RGB subpixels of the color filter. Type-A and Type-B simulations are performed, according to the location of
the light sources. As a result, the luminance increases to 210% in Type-A and 270% in Type-B respectively. The optimum values
for the height and the gap of the LLA for maximum efficiency are found to be 25 um and 3 pm respectively.
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Fig. 2. Ray propagation in the color-matching backlight unit of (a) Type-A and (b) Type-B.
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Fig. 3. Energy efficiency enhancement of color-matching backlight
unit in terms of the height of lenticular lens.
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Table 1. Comparison of efficiency enhancement according to the structure of RGB light sources

Type-A Type-B
Bottom absorber Mirror bottom Up emission
Luminous flux Efficiency Luminous flux Efficiency Luminous flux Efficiency
With lenticular lens array 367 Im 222% 447 Im 271% 633 Im 383%
Without lenticular lens array 165 Im 100% 230 Im 139% 300 Im 181%
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