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(Study on the Simulation Model of Edge-lit Backlight for Improving llluminance Uniformity)
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Abstract

The optical structure of edge-lit LED backlight has been optimized via simulation study
in order to remove bright spots appearing on the entrance region of the light guide plate
(LGP) and thus to improve the luminance uniformity. The density of scattering dots
located on the back surface of LGP was adjusted according to the location of LED’s. In
addition, lenticular lenses or a diffuse transmissive surface were formed on the side
surface of LGP facing the LED’s, and the density of lenticular lenses was optimized for
redistributing rays emitted from LED’s into wider angles. The bright spots which could
be seen from conventional LED backlight were removed by the combination of these two
optical structures. The application of diffuse surface to the entrance face gave better
uniformity than the application of lenticular lenses. However, dark regions still appear on
the entrance region of LGP, which should be removed by more appropriate optical design
for achieving better luminance uniformity on the LED backlight.
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Fig. 1 A dot pattern design of the light
guide plate studied by simulation
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Fig. 2 The illuminance distribution on the
LGP for (@) COAL and (b) LED backlights.
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Fig. 3  The 3-dimensional illuminance
distributions of (a) dot-patterned (DASD)
and (b) grating—patterned (RGO) LGP’s at
three w values. w are 2, 4, 6 mm from top
to bottom.
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Fig. 4 (@ The cross—sectlons with
corresponding dimensions and (b) the
3-dimensional drawing of the lenticular lens
array (LLA) which was applied to the side
entrance surface of LGP facing the LED's.
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Fig. 5 The illuminance distribution on the
LGP for (a)density-adjusted LLA, (b)
DASDH LA, (c) LLA+diffuse side surface
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Fig. 6 The dependence of the illuminance
on the LGP as a function of Y for the
conventional CCHL BLU and the optimized
LED BLU to which the two combinations of
“DASDHLA" and “DASD+(diffuse surface)”
were applied.
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