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Fabrication of Ni Stamper based on Micro-Pyramid Structures for High
Uniformity Light Guide Panel (LGP)

Seong Kon Kim', Yeong Eun Yoo, Young Ho Seo’, Tae-Jin Jae',

Kyung-Hyun Whang® and Doo-Sun Choi *

ABSTRACT

Pyramid shape of micro pattern is applied to the light guide panel (LGP) to enhance the uniformity of the brightness
of the LCD. The micro pyramids are molded in intaglio on the surface of the LGP. The size of each pyramid is Sum x
S5um on bottom and the height is about 3.5um. The pyramids are distributed on the LGP surface randomly to be sparser
where the light comes in and denser at the opposite side as a result of a simulation using lightools™. Based on this
design, a silicon pattern master and a nickel stamper are fabricated by MEMS process and electro plating process.
Intaglio micro pyramids are fabricated on the 6 of silicon wafer from the anisotropic etching using KOH and the
process time, temperature of the KOH solution, etc are optimized to obtain precise shape of the pattern. A Ni stamper is
fabricated from this pattern master by electro plating process and the embossed pyramid patterns turns out to be well
defined on the stamper. Adopting this stamper to the mold base with two cavities, 1.8” and 3.6” LGPs are injection

molded.
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Fig. 1 Comparison between a conventional (a) and a
novel (b) backlight unit (BLU)
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Fig. 2 Schematic diagram of (a) micro-pyramid pattern
and (b) 3.6-inch light guide panel (LGP)
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Fig. 3 Brightness uniformity of (a) the micro-pyramid-
pattern and (b) a conventional micro-pattern LGP
simulated by SPEOS® simulation tool
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Fig. 4 Fabrication process of the micro-pyramid pattern
master on the 6-inch Si wafer

Fig. 5 Fabricated micro-pyramid pattern master

Fig. 6 Fabrication process of the micro-pyramid pattern
Ni stamper
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Fig. 7 SEM image of the fabricated micro-pyramid

pattern Ni stamper
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Fig.8 SEM image of LGP fabricated by injection

molding
5. 28
2 =FME 36 UA LGP o 3z
TYEE A7 A8 riolaz sggnz
o AHAA 9 FHAHIE AFg g

tlolaz Hetvl= HfHe LGPY xS 7=
EAol ¢ 8L U T £ YUY =
At YA Hgdtd dFAd 2 AAUAE
£ol7] 9& HY rsr2Ed YA 2YUAE
43Hog AFsges AZY UA 2dvel
ZeIlH V) EPC)E  o]83Yq LGPE A&
A8ty A zslgd o

% 7|

€ dTe AgALRL
AANAZIE AR A F FF7IAATH
Fostn  de c2rlF 2Rud FERA
vlolA2RE JleME AMdrS MR IAAEA
8 Fold ol #AA AHBREAA F4td
TEe @y

L
“

Adstn e

S|

1. Park, J. and Lim, S., “Design of a thin multiple-lamp
backlight system by optical simulation,” SID Int.
Symp. Digest Technol. Papers, pp. 690—-693, 2001.

2. Harbers, G. and Hoelen, C.G.A., “High perfo-
rmance LCD backlighting using high intensity red,
green and blue light emitting diodes,” SID Int. Symp.
Digest Technol. Papers, pp. 702-706, 2001.

3. Takeda, Y., Takagi, M., Watanabe, Y., Amano, M.,

178

and Nakano, H.,“High reliability external. electrode
mercury fluorescent lamp for a LCD TV’s backlight,”
SID Int. Symp. Digest Technol. Papers, pp. 346-349,
2002.

4. Tagaya, A., Ishii, S., Yokoyama, K., Higuchi, E. and
Koike, Y., “The advanced highly scattering optical
transmission polymer backlight,” Jpn J. Appl. Phys.,
Vol. 41, pp. 2241--2248, 2002.

5. Comelissen, H.J., Huck, H.P.M,, Broer, D.J., Picken,
S.J., Bastiaansen, C.W.M., Erdhuisen, E. and
Maaskant, N., “Polarized light LCD backlight based
on liquid crystalline polymer film,” SID Int. Symp.
Digest Technol. Papers, pp. 1178-1181, 2004,

6. West, R.S,, Konijn, H., Sillevis-Smitt, W., Kuppens,
S., Pfeffer, N., Martynov, Y., Takaaki, Y., Eberle, S.,
Harbers, G., Tan, T.W. and Chan, C.E., “High
brightness direct LED backlight for LCD-TV,” SID
Int. Symp. Digest Technol. Papers, pp. 1262-1265,
2003.

7. Feng, D., Yan, Y., Yang, X., Jin, G. and Fan, S.,
“Novel integrated light-guide plates for liquid crystal
display backlight,” J. Opt. A: Pure Appl. Opt., Vol. 7,
pp. 111-117, 2005.



