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An Experimental Study of the Effect of Process Conditions on Direct Surface
Forming of a Light-Guide

Kwanghwan Cho and Kyunghwan Yoon

Key Words :  Direct Surface Forming(DSF: ¥+ % 714 4 3 ¥), Light-Guide(=3 ), Back Light
Unit(M2}o] E §R), Cold Cathode Flourescence Lamp(CCFL: 8-&-= ), Thin-Film-

Transistor Liquid-Crystal-Display(TFT-LCD).
Abstract

A light-guide is one of several important components of backlight unit in TFT-LCD. The manufacturing
technology and optical systemn design of the light guide is very sensitive to quality and cost of the TFT-LCD
module. In the present study a new manufacturing method which is called as direct surface forming(DSF) has
been tested under various conditions. DSF is very similar to the well-known hot embossing except for partial
contact between mold and substrate. The final V-groove pattern shows different shapes depend on the
temperature of mold surface, contact time of mold and depth of V-groove.
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Fig. 3 Diagram of a hot embossing machine
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Fig. 4 Sequential processes of DSF method
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Fig. 5 Structure of DSF method for experience
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Fig. 7 The cross sectional view of different contact
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Fig. 8 The cross sectional view of two extreme cases of
200 m: (a)the ultimate low temperature(T =
150C, Tc = 0.5 sec) and (b)the ultimate high
temperature(T = 250 C, Tc = 35 sec).
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Fig. 9 Variation of cross sectional view and V-groove
depths with contect times(Tc) for the conditions

of 2107C; (a) depth = 100 m, Tc = 20 sec, (b)
depth = 300 /m, Tc = 20 sec (c) depth = 100 m,
Tc =10 sec, (d) depth =300 (m, Tc = 35 sec.
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Fig. 10 A diagram for union mold of DSF

Fig. 11 The Light guide sample manufactured by union
mold

Table1 Anealing process condition

Anealing temperature('C)  Anealing time(min)
130 20
140 15
150 11

A

Fig. 12 A picture of warped PMMA substrate
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