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An integrated design approach for Light Guide Panel(LGP) of Back Light Unit(BLU)

to improve the Optical Performance of Liquid Crystal Display(LCD)
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Abstract

Difficulties in developing process of Liquid Crystal Display(LCD) products such as frequent design
modifications, various design requirements, and short-term development period bring on the need of
integrated design approach that is efficient and easy to handle. Back Light Unit(BLU) of the LCD, which
drastically affects the optical performance of LCD products, is divided into in-coupling part and out-coupling
part. Serration of the in-coupling part flattens the light received from point light sources and dot pattern of the
out-coupling part regularizes the light sent to screen. Therefore, the optical performance of a LCD product is
largely influenced by the shape of serration and the arrangement of dot pattern. In this research, a new design
approach which enables to improve the optical performance of LCD products and overcome the pre-
mentioned difficulties in developing process of LCD products is proposed. The shape of serration is
parameterized to 3 parameters and out-coupling part is partitioned into 10 partitions to apply the optimization
technique to this problem. 3 parameters for the shape of serration and densities of 10 partitions are used as
design variables in the design optimization. Optical simulation tool named SPEOS is used to evaluate the
optical performance of the LCD product. Since the optical simulation uses the random ray tracing technique,
numerical noise may possibly be included in the simulation process. To solve the problem caused by
numerical noise, the PQRSM which can stably find the solution of the noise problem is used in this research.
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Fig. 1 Structure of a Backlight Unit

Fig. 2 Schematic view of a simulation model
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2 Ao A E Fol8 LCD AlFe Hd 2k
7l 9% AAE Fdsioh AA
WA 717] 9181o] in-coupling MHE
o] serration 9] 9], % 3] X2}, dot pattern ] W=
& AA WE st HAsE sttt A
TolA AREEE AlEHCIAL FAA io]i%
I‘Lé‘]—é‘]."] 9\/1\J_ )\47;” %z[:g]
A7y gk 540 Stk webA o] g 76'—°r
of el gIAola gEA R FHA3

= T
g 4 e A FHA3F 71D PQRSM S AL
&3kt *éﬁ]sﬂ EE #4E PIDO £ 49
PIANO® & ol &3le] Hy= St HA A A,
Pt 2EE 371 AA ] tin]sle] 2241 Ix oA
2319 Ix &, A= 38 %ol A 82 %= FAFE AL
2 oAt A= EMUP T4E5 74zl LCD A+
o] FstH Ao 7H**°ﬂ anAer &8d
NE o=

AR AE Ak A RS _u_ol 5
B avel 084% U%T 52 5 98 Aeln

EoATE HAHAAR ] EATAE(GDOT)SE T
gkt 2 1(BK21)4 Aoz FPFon o]
A=Y

HDEd

(1) Andrew S. Glassner, 1989, An Introduction to Ray

Tracing, Morgan Kaufmann

(2) Jee-Gong Chang and Yu-Bin Fang, 2007, "Dot-
pattern design of a light guide in an edge-Ilit backlight
using a regional partition," Optical Engineering, Vol.
46, No. 4, pp. 043002

(3) Hong, K. J., Choi, D. H., and Kim, M. S., 2000,
"Progressive Quadratic Approximation Method for
Effective Constructing the Second-Order Response
Surface Models in the Large Scaled System Design,"
Trans. of the KSME(A), Vol. 24, No. 12, pp.
3040~3052.

(4) Changhyun Park, Sungryong Kim, Donghun Choi
and Byunggi Pyo. 2005, "Design Optimization for
Minimizing Warpage in Injection Molding Parts
with Numerical Noise,” Trans. of the KSME(A),
Vol. 29, No. 11, pp. 1445~1454.

(5) Framax, 2008, PIANO user's manual, Framax Co.
Ltd

1052



	Text1: 대한기계학회 2008년도 추계학술대회 논문집


