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ABSTRACT

LED has added value as a lighting source in the illuminating industry because of its high efficiency and low
power conspmption. In LED production processes, the chip cutting process, which mainly uses a scribing process
with a laser has an effect on quality and productivity of LED. This scribing process causes problems like heat
deformation, decreasing strength. The inner laser method, which makes a void in wafer and induces self-cracking,
can overcome these problems. In this paper, cutting sapphire wafer for fabricating LED chip using the inner
laser scribing process is proposed and evaluated. The aim is to settle basic experiment conditions, determine
parameters of cutting, and analyze the characteristics of cutting by means of experimentation.
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Table 1 Specification of the beam delivery

system

Beam delivery

system optics

Specification

Ist Turning mirror

1 inch spherical

turning mirror

Beam expander

x3

1st Beam shaper

Concave lens, f=50mm

2nd Beam shaper Convex lens, f=200mm
2nd Turning 1 inch spherical
mirror turning mirror
3rd Turning Rectangular turning
mirror mirror

Focusing lens x50, NA 0.6 NIR

Coaxdal lllumination

Machine Vision Camera
for Mapping

Edge Detection Camera

High Precision Z-Axis

Machine Vision Camera
for Pre Alignment

Quartz Chuck

High Precision Objective Lens

X-Y-Theta Stage

Back Light lllumination—gg

Fig. 2 Laser head system
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Table 2 Experimental condition according to

Table 3 Angle of crack after scribing

laser power Verti Horizo Focus

Pulse width 15 ps No. | cal length | ntal length Angle point

Wavelength 532 nm (um) (um) (deg) (um)
Repetition rate 100 khz 1 73 7 548 69
Burst mode pulse 10 ) 73 10 7.80 79
Beam size 2x3 3 73 7.7 6.02 72
Stage speed 450 mm/sec 4 74 10 770 78
Pulse to pulse 4.5 um 5 75 78 5.94 7
6 73 5.7 4.46 62
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Fig. 5 Results of crack shift measurement
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