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Laser Marking for Light Guide Panel using Design of Experiment and Construction of Web-
based Prototyping System

H. J. Kang(School of Mechanical and Aerospece Engineering, SNU), H. J. Kim(Institute of Advanced
Machinery and Design, SNU), and S. H. Ahn(School of Mechanical and Aerospece Engineering, SNU)

ABSTRACT

A light guide 'ﬁhnel (LGP) is an element of the LCD back light unit, which is used for display devices. In this study, a
laser marking process is applied to the fabrication of light guide panels as the new fabrication process. In order to obtain a
light guide panel which has high luminance and uniformity, four principal parameters such as power, scanning speed, ratio of
line gap, and number of line were selected as important factors. A Web-based design tool was developed to generate patterns
of light guide panel, and the tool may assist the designer to develop optimized patterns. Topcon-BM7 was used for luminance
measurement of each specimen 100mmx100mm area. By Taguchi method optimized levels of each parameters such as 40W
of power, 30mm/s of scanning speed, 100:50 ratio of pattern gap, and 90 line of pattern were found by Taguchi method.

Key Words : Back light unit (2} 0] £ %-1), Light guide panel (%3 %), CO, Laser marking (CO, #©] A 7}%), Design
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Table 1 Levels of selected factors

Level
1 2 3
Factor
Power (W) 30 40 50
Scanning speed (mm/s) 30 40 50
Ratio of line gap( ¢, . ¢.) | 100:30 | 100:40 | 100:50
Number of line 80 85 90
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(g) S0W, 30mm/s, 100:50, 85 (h) 50W, 40mm/s, 100:30, 90 (1) 50W, S0mmy/s, 100:40. 80
Fig. 2 Three-dimensional luminance distribution for laser machined light guide panels
(laser power, scanning speed, ratio of pattern gap. number of line)
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Table 3 SN ratio of luminance and uniformity

FUEI} 85% 429 o] H]

No. | SN ratio of luminance | SN ratio of uniformity
] 70.41 36.53
2 70.62 37.07
3 70.67 38.16
4 70.93 39.21 *
5 70.48 37.69
6 70.65 36.57
7 70.75 38.45
8 70.34 36.01
9 70.23 36.40
Table 4 Respond table for SN ratio of the luminance
Effect .
Factor Deviation | PC (%)
1 2 3
A 70.57 | 70.68 | 70.44 0.24 26.4
B 70.69 | 70.48 | 70.51 0.21 23.1
C 70.47 | 70.59 | 70.63 0.16 17.6
D 70.37 | 70.67 | 70.64 0.30 33.0

* PC: percentage contribution

Table 5 Respond table for SN ratio of the uniformity

Eftect .
Factor Deviation | PC (%)
i 2 3
A 37.25 | 37.82 | 36.95 0.87 18.7
B 38.06 | 36.92 | 37.04 1.14 24.5
C 36.37 | 37.56 | 38.10 1.73 37.1
D 36.87 | 37.36 | 37.79 0.92 19.7

* PC: percentage contribution
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