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Determination of Optimal Excimer Laser Ablation Conditions Using Genetic Algorithm

Chang-Hyun Bae*, Kyung-Hyun Choi’, Seok-Hee Lee™

jﬁ Abstract —‘—

A new 3D micromachining method, called Hole Area Modulation(HAM), has been introduced to enhance the current
micromachining technology. In this method, information on the depth of machining is converted to the sizes of small holes
in the mask. The machining is carried out with a simple 2D movement of the workpiece. This method can be applied
for machining various kinds of microcavities in various materials. In this paper, a mathematical model for excimer laser
micromachining based on HAM and also determination of optimal laser ablation conditions(width, hole radius, step size,
path, etc.) is performed by Genetic Algorithm(GA).
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Fig. 1 Ablated surface with mask having different sized holes
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Fig. 2 HAM ablation parameters
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Fig. 3 Laser paths
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Table 1 GA parameters

GA parameter Value

Population size 50

Generation size | 1000

Probability of corssover 06 -
Probability of Mutation L 0.01

Ratio of Convergence 0.99

Ratio of Swap 0.1
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