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Simulation of Luminance and Uniformity of LGP According to the
Laser Scattering Pattern
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Laser-induced scatterer patterns in a light guide panel(LGP) have provided partially concentrated light distribution, especially
near the light entrance of the LGP. Additional treatments for enhancing performance of the LGP, such as gradually increased
processing depth, were also developed, but minor improvement was observed in the fabricated LGP. To solve this problem, we
designed a revised scatterer pattern to be inscribed into the LGP using different laser processing depths and different separation
distances between patterns. Performance feasibility of the proposed pattern was analyzed with simulation before laser inscription
in the LGP. The LGP inscribed with the proposed scatterer patterns contributes improvements in luminance and uniformity of
the LGP.

Keywords: Light guide panel (LGP), Back light unit (BLU), Liquid crystal display (LCD)
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FIG. 1. The proposed LGP model based on laser scattering pattern.
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FIG. 2. Luminance measurement area by sections of the LGP.
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FIG. 3. Simulation results of the LGP having outside scatterers

patterns. Optical source was placed at the top (left 2D figure) and
left bottom (right 3D figures) side: (a) plane pattern-a (depth: 0.1
mm), (b) plane pattern-b (depth: 0.3 mm), (c) plane pattern-c
(depth: 0.5 mm), (d) slope pattern-a (slope : 4.06°).
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TABLE 1. Performance of the LGP in average luminance and
uniformity of brightness according to the plane and slope patterns

Average Luminance Uniformity of Brightness
(cd/mm?) Min/Max (%)

Plane-a 571.4 11.7
Plane-b 559.4 232
Plane-c 502.2 315
Slope-a 684.9 83.1

1000 100

590 J [ Luminance Average (cd /m) oo

== niformity of Brightness(%)
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Plane-a Plane-b Plane-c Slope-a

FIG. 4. Graphical comparison of the LGP in average luminance
and uniformity of brightness according to the plane and slope patterns.

TABLE 2. Performance of the LGP in average luminance and
uniformity of brightness according to slope angle of patterns

Average Luminance | Uniformity of Brightness
(cd/mm?) Min/Max (%)
Slope-a 684.9 83.1
Slope-b 677.3 84.3
Slope-c 644.8 72.9
1000 100
900 A =0
= 800 4 Feo =z
T 700 - -— ° F70 %
— I -E
% 600 Leo %
: 3
5 500 A Fs0 o«
g 4004 40 E
E 300 A I 20 .‘E:
- 200 A L 20 =1
=@ Luminance Average (cd /i)
100 1 == Uniformity of Brightness|3) o
0 0
Slope-a Slope-b Slope-c

FIG. 5. Graphical comparison of the LGP in average luminance
and uniformity of brightness according to slope angle of patterns.
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