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A Study of Brightness and Residual Stresses Depending on
Thickness of LCD Light Guide Plate

Joong Won Lee’, Myung Kyun Park® and Jung Hoon Kim"

ABSTRACT

Light guide plate is one of most important components which are composed of back light unit, affecting the
quality and performance of LCD. Average brightness and uniformity are especially key factors for designing the
light guide unit. These qualities are affected and controlled by the pattern being attached to the back of light
guide unit. In order to obtain high brightness and uniformity the optimized pattern design is adopted for LGP.
In this study, optimized molding condition for LGP with 0.4 mm thickness was obtained by using the Moldflow
simulation software and the optimized pattern for better brightness uniformity was designed for the thickness of
the 0.4 mm by trial and error method. The brightness was measured for the different LGP thicknesses and the
residual stress analysis was performed for 0.4 mmthickness by the photoclasticity and the results are compared
with 0.5 mm, 0.6 mm thickness.
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Fig. 1 Configuration of BLU and LGP
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Fig. 2 LGP structural pattern



-ARE A ALINEA] A 25 W A9 %

Fig. 3 Flow analysis using Moldflow
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Table 1 Injection mold conditions of LGP
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Fig. 4 LGP pattern after optimization

Fig. 5 LGP manufactured after optimization
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Fig. 6 Picture of brightness measuring system

Fig. 7 The pattern nubering assined to LGP
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Fig. 8 Block diagram of photoelasticity system
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Fig. 11 Residual stress distribution of LGP with

0.6mm thickness

Fig. 12 Residual stress distribution of LGP with

0.5 mm thickness

Fig.

13 Residual stress distribution of LGP with
0.4 mm thickness

a8y, 0.5 mmet 04 mmte wiREY S A
F589 Aolw A9 Ak A JHA Y FA

1}:
&

43

HIE A, A A

2old AFEHo
Aok FA7 24
HH AME2TE
L astAlof 7Bl El(Cavity)
2} AbEE

.-4

AR £938 Ho) e Bt E AR F4)
ghorzo] 717] e X2 $d 57 04 mm
3o AEe Hehe F4& Tt FA nE
Fxol 7S AU B Aol €2 2
2L tEa g

(1) 0.6 mm W ¥Fe] GRS EFW YAE AME O
ol g o® el oby AolA BarH A Wgke
U, AlEAE 8 A8 AZEYY E=EEs

= Apgeld A 20 A48, Asgos o

=

A Ao $£AL Fal, T4 04 mmolAe] H=
TAEE 91.6%7/}74 A R T
) 7 06 mme Fx FLE Ar]o] vjz,
=7 04 mm =389 I Fd= A7/ i
okgtg & = Qi ol FHAQ dAEsAe=w
ﬁo“o 3. 1% F Aag A= ArEEd.

3) =33 FAE gt AH-E o] 3
i?;s;»_,@: HH ANER7Y B2 A £37 089
FY8 fFole} Atgdrh

FNE8

1. Sung, K. S, Park, J. H and Kim, D. M, “A
Study of Light Guide Plate applied Duplication
pattern using LED Source,” Optical Society of
Korea Annual Meeting, pp. 120-121, 2005.

Sah, J. Y. and Park, J. Y., “Analysis on Optical
Characteristics of LCD Backlight LGP,” Trans. of
KSME, Vol. 28, No. 4, pp. 362-369, 2004.

3. Lee, H. S., “Influences of Processing Conditions
on the Brightness of the Light Guide Plate for
TFT-LCD,” Proceedings of the KSME April
Conference, pp. 922-927, 2002.

Cho, K. H. and Yoon, K. H., “An Experimental
Study of the Effect of Process Conditions on

Direct Surface Forming of a Light-Guide,” Trans.



olFd -HEE - AAE AL IHAA A 25 A A9 X

10.

11.

of KSME, Vol. 28, No. 1, pp. 79-84, 2004.
Choi, D. S, Je, T. J. and Yoo, Y. E,
“Manufacturing Technology of Mold with Micro
Pattern on Large Surface,” J. of KSPE, Vol. 22,
No. 5, pp. 16-20, 2005.

Choi, K., Lee, J. S. and Song, S. H,
“Micro-patterning of light guide panel in a
LCD-BLU by using on silicon crystals,” J. of
Optical Society of Korea, Vol. 16, No. 2, pp.
113-120, 2005.

Kim, J. S.,, Ko, Y. B, Yoon, K. H. and Hwang,
C. J, “A Study on the Effect of Optical
Characteristic in 2 inch LCD-BLU by Aspect
Ration of Optical Pattern : II. Mold and Optical
Characteristics,” Optical Society of Korea Annual
Meeting, pp. 551-552, 2006.

Park, D. S, Choi, Y. H. and Ha, M. S,
“Machining of the Inject Mould for Forming the
Dot Pattern of LGP of TFT-LCD,” Proceedings
of the KSPE Spring Conference, pp. 1215-1219,
2003.

Yoo, Y. E,, Kim, T. H. and Kim, S. K., “A study
on fabrication of a micro patterned LGP,”
Proceedings of the KSPE Spring Conference, pp.
533-534, 2006.

Lee, S. H, Kim, S. W., Lee, H. S. and Kim, J.
D., “The Effects of Injection Molding Conditions
on Uniformity and Brightness of Light Guide
Plate,” Proceedings of the KSPE Spring
Conference, pp. 1609-1612, 2005.

Seo, H. K., Ryu, Y. S, Park, E. C. and Kang, N.
K., “Auto-Optimization for LGP Dot Pattern in
CD Backlight Unit using Simplex Search,”
Proceedings of The Korean Institute of
Information  Scientists and Engineers Fall
Conference, pp. 514-516, 2003.



