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Abstract

Recently, according to the rapid development of display, many display applications, such as, cellular phone, navigation,
monitor and LCD TV have been changed from CRT type to LCD type. BLU(Back Light Unit) is one of main parts in LCD
unit and generally, it consists of a light source, a reflective sheet, a LGP(Light Guide Plate), a diffuser sheet, and two
prism sheets. The most important component of BLU is a light guide plate, which diffuses the input light to the TFT-LCD
module uniformly. The LGP is usually made by injection molding process, and it has numerous optical micro patterns on
the surface. In the present study the micro-patterned stamper which has cylindrical shape was fabricated by using the UV-
LiGA process. And the replication characteristics have been compared among three different kinds of injection molding
process; general injection molding, injection/compression molding and RHCM(Rapid Heating and Cooling Molding).
Average replication ratios of CIM and ICM were 19.1% and 64.6%, respectively. On the other hand, the average
replication ratio of RHCM process showed the higher value of 98.4% among these. It show that maintaining the mold
surface above T, could increase the replication ratio of micro patterns substantially.
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Fig. 1 A schematic diagram of LCD-BLU
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Fig. 2 Molding schematics of (a) CIM, (b) ICM, (c)
RHCM
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Fig. 3 Photolithography and electro-forming process
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Fig. 5 The structure of 7 inch LGP mold; (a) moving
part (b) fixed part
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Fig. 8 Pictures of 7 inch LGP mold attached to the
machine; (a) moving part (b) fixed part

Table 1 Properties of PMMA (TF8 grade)

Item Value Unit
Specific gravity 1.19 glem’
Refractive index 1.49 -

Light transmittance 93 %

Fig. 9 Injection molding machine(model : LGE 110D)
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Table 2 Process conditions for injection molding

Factor Condition Unit
Melt temp. 270 (¢
Mold temp. 80 T

Injection speed 70, 140 mm/s
Injection time 0.87, 0.43 sec
Cooling time 30 sec

Packing pressure 1,000 kgf/em?
Packing time 1.0 sec
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Fig.10 Measuring point of (a) stamper and (b) 7inch
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Fig.12 SEM images of micro-patterns for injection
molded LGP at (a) CIM (b) ICM (c) RHCM
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Fig.13 Comparison of pattern height uniformity with
CIM, ICM and RHCM
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