LCD backlight unite

e
o

A study on the LCD backlight unit using polymer

o o
348,

o
a2 A

{l-Yong Jung’, Woo-Sang Park’)

Abstract

Dot pattern print methods composed of a diffusion film and two prism sheets, have been generally

used for backlighting systems of LCDs. However, this methods require complex structures and show

high power consumption and optical loss. To improve these disadvantages of conventional backlight

units, light guides using highly scattering optical transmissions (HSOT) polymer as scatters, have been

introduced. In this study, we analyzed multiple scattering effect in light guide by means of Monte carlo

simulation based on Mie scattering theory and ray tracing method. As a result, it was revealed that

scattering intensity depends on the size of scatters. On the other hands, it was shown that scattering

efficiency depends on the wavelength of fluorescent lamp as well as the size of scatters.
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2. 1. Light scattering theory
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Fig. 1. Structure of backlight light guide

2. 1. 243 % simulation
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3. 2. Monte carlo simulation

004

003 L

002t

- L s .
-004 003 -002 ©01 000 001 002 003 004

X [m]

a2 4 238 F25 ¢ =05um)
Fig. 4. ray tracing (r = 0.5um)

agl 5 &M F=H (r=20um)
Fig. 5. ray tracing {r = 2.0 zm)

a9 4 % 29 5 & AR wAg] 42
05um, 20um & A5 FY AW AL et

- 580 -



kUl

7Zoltl. multiple scatterings & uf,

WA § o]

05xme W= A@zho] 600 AR WA 4717

R

20pme R AMNS ARG ¢ HA IF &2

FE walTh

5L
-

lightd

multiple scattering A4S E4357]

A7
I

4. 4 &
o) = TFT-LCDoNAM Ar&E = edge-
Zd o g 238 HrbERE wWe
38kl Mie

theoryol 973 monte carlo simulations 533
Kew Fadde v 2t

ot foro £ o2

!
)

o "

71 8] v} gkoj]
photon path length7} A7) W&o =33

A

EE

o,
lo

Azl i3t efficiency
kx| Eo] ZF7bghel wak F73)
Eo] 16pmelde] =HHA 459

s

[
ot

-

2 simulationol 2] 3|

AT dEdAe 2
dzre] zy] W 7]
w7k Hoh Lel

i

Eks g

2
= =

2
W o]

Adse 8§57k wobrlth

- 581 -

(1]

(2]

(3]

{4]

(5]

(6]

[7

(8]

#a 2
Akihiro Horibe, Masahiro Baba, Eisuke Nih-
el, Yasuhiro Koike, "High-efficiency and

highly-quality LCD backlight using highly
scattering opfical transmission polymer”,
IEICE TRANS. ELECTRON, Vol. E81-C,
No. 11, 1998.
Wyn Brown, “Light scattering principles and
development”, Oxford Science Publications,
pp.52-53, 199%6.

Willilam H. Press, Saul A. Teukolsky,
William T. Vetterling, Brian P. Flannery,

“Numerical recipes in C”, Cambrdge
university press, pp.235-328, 1992.
Ward Cheney, David Kincaid, "Numerical

mathematics and computing”, 3th Brooks /
Cole Publishing Company, pp.84-85, 1994,
George B. Arfken, Hans J. Weber
"Mathematical methods for physicists”,
Academic Press, pp.627-692, 1995.

Julla S. Higgins, Henri C. Benoit, "Polymers
and neturon scattering”,
Publications, pp.57-70, 1994.
Ping Sheng, "Scattering and localization of
World

Oxford Science

classical waves in random media”,
Scientific, pp.259-260, p.237, 1990.
Baber Hill, "Light scattering by particles :
computational methods”, World Scientific,
pp.187-252, 1990.



