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Fabrication of Grooved Pattern for the Light Guide Plate of TFT-LCD with CO2 Laser
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ABSTRACT

A light guide panel is an element of the LCD backlight module that is often used for the display of compact
electronic devices. In this study, a laser marking system is proposed to fabricate light guide panel, which can be
replaced of other manufacturing methods such as silk printing, stamping, and v-cutting methods. The objectives
of this research are the establishment of laser marking system, evaluation of laser marking parameters,
understanding marking process, application to PMMA, reliability test and quality inspection. A 50W CO, laser
(CW) was used to perform different experiments in which, the influence of some processing parameters (average
power, scanning speed) on the geometry and quality of groove pattern was studied. The width of the etched
grooves increases with increasing a laser power and decreasing a scan speed. In order to analyze surface
characteristics and optical properties (luminance, uniformity), SEM photography and BM7 (luminance
measuring system) were used. As a result, the optimal conditions of the process parameters were determined.
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Table 1 Specifications of laser source
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Maker Wondar Laser
Wavelength (um) 10.6
Output Power (W) 0~50
Power Stability 5%
Beam Size (mm) 0.34
Operation Mode Continuous Wave
Mode Quality TEMoo
Power Supply AC200V+10%, 50Hz
Power Consumption 22
kW) '
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Fig. 3 Schematic diagram of optical system with refined
system parameter
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Fig. 4 A cross-sectional SEM image of PMMA ablated by
power: 5W, scanning speed: 0.4 m/sec
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Fig. 5 Dimension of groove vs. output power
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Fig. 6 Experimental results (a) for 20W, 0.4 m/sec (b)
for 20W, 2m/sec
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Luminance Measured Data
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Fig. 7(a) Luminance distribution of LGP with laser power:
5W and 0.6 m/sec
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Fig. 7(b) Luminance distribution of LGP with laser power:
5W and 0.4 m/sec
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Fig. 8 Comparisons of measured data at point Y: 30.5mm
where the luminance reaches maximum value
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