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( Optimal Design and Implementation of 3D Shape Restoration System
for Femto-second Laser Micromachining )
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Abstract

In this paper, we propose a 3D shape restoration system which measures height and surface shape of transparent ITO
glass and delivers errors in focal length and incident angle of laser beam to femto—second laser micromachining. The
proposed system is composed of a line scan laser, a high resolution camera, a linear motion guide synchronized to image
‘capturing, and a control station. Also, we define the sensitivity indices that represent a relation between measurement
error and a position of a camera and scan laser, and utilize it for optimum design. The results of the proposed system are
compared with results of SPM(Scanning Probe Microscope) and prove the usefulness of the system.

Keywords : 3D shape restoration system, Transparent ITO glass, Sensitivity, Optimum design
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Fig. 1.

Block diagram of the entire system.
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Fig. 3. 3D shape restoration system.
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Fig. 5. Modeling of a laser scanning system.
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Table 4. Constraints of the system.
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Table 7. The focal length error and the incident angle
error. '
oole AA(x,y) |2H A 23 m)| 2= 23Hdeg)
(750, 200) -22.452 8223
(750, 350) -19.367 49,489
(750, 450) +18.662 27156
E 8 =H Hezl 24} UE 2Kt He
Table 8. Range of the focal length error and the incident
angle error.
27} Min. Max.
23 Az &4} ~31.423( e} +34.215(ym)
25 9xt 0(deg.) 63.329(deg.)
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