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Improvement of on-axis luminance by optimization of edge-lit
backlight optic

Byung-Yun Joo, Joo-Pyo Hong

Abstract
This paper dealt with the design guide of the conventional edge-lit backlight optic with which the on-axis luminance
could be increased by trying to improve the light condensing efficiency of a bright enhancement film (BEF). First, the
general design guide concerned with the backlight optic was proposed, and then its validness was experimentally proved
by conducting design examples with haze controls of both diffuse film and microdot material printed on the backside of
the light guide plate. Experimental results showed that the variation range of the on-axis luminance by the present
approach was about 5~9%, which would be by no means negligible in the practical application.
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Fig. 1 Schematic of light condensation of edge-lit
backlight '

1 7 /] ~
055;::8 ﬁgf inrecyele.double i doss 0, omais

Fig. 2 Function of BEF [3]
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Fig. 3 Characteristic curves representing shape
factors of emerged from diffuse film at the
center of backlight
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Fig. 4 Angular luminance of light emerged from
diffuse film with different haze at the center of
backlight

Table 1 Experimental conditions and results of haze
control of diffuse film

Diffuse film
Maker Diffuser A | Diffuser B Diffuser C
(Shinwha) (SD771) (SD763) (SD733)
Haze 93.95 94.36 96.19

Relative average on-axis luminance results

BEF (Refractive index = 1.66)

Combination of Maker : 3M, Grade : BEFII-G2

backlight optic | Diffuser A | Diffuser B Diffuser C
(21.5”) Light guide plate
Ink A (See Table 2)
On-axis Lum 97.3% 100.0% 98.0%

Shape factors at the center (light guide plate + diffuser)

1., 1.33 137 1.35
I, L1l 1.22 1.23
I 130 130 1.28
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Fig. 5 Angular luminance of light emerged
from diffuse film with different haze at the
center of backlight
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Table 2 Material composition for haze control of ink

Bead Bead . particle
Concentration|
maker | material size
Sunjin | Amorphous
Ink A 12 um 20 %
Chem. 5i02
Sunjin | Amorphous
Ink B 5.5um 8.0%
Chem. S5i02
Sunjin | Amorphous
Ink C 6.0 um 8.0%
Chem. Si02
Amorphous
Ink D | Toyobo 5.0um 5.0%
Si02
Amorphous
Ink E | Toyobo 12 um 8.0%
Si02
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Table 3 On-axis luminance variation with haze
control of ink material

Backlight : 21.5”
Diff. B
diffuser B

Light + BEF
guide Shape factors at the | Shape factors at the

Rel. avg.
plate entrance poeint center point

lum(%) - - - - ~

i—34 I+34 Io 1—34 I+34 Io

InkA | 1000 | 1.11 | 157|124 | 137 | 1.30|1.22

InkB| 1063 | 113 159|120 1.40 | 1.32 } .18

InkC | 1052 | 113159 (117 140|137 |1.14

InkD{ 1036 | 1.11 (160 | 1.17| 140 | 1.34 | 1.16

InkE | 1026 | 1.17 | 1.57 | .13} 142 | 1.34 | 1.10
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