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Abstract

Numerical analysis to evaluate
the performance of laser ablation
of Al thin film layer

Jihoon Kim
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

Lasers are used in several processes in the display industry.
Cutting of panels and films, cell sealing, marking etc. One of them is
to repair circuit defects through selective cutting. To repair circuits,
we need to control ablation depth and width more precisely. It is
easy to process a thin metal film using a laser, but thermal damage
is easily generated around it. So, we need to control ablation depth
by nanometer scale and width by micrometer scale. Since the
success and failure of machining are divided by such a little
difference, initial condition setting and quality control of machining
are essential. In general, the quality of processing in the repair
process is checked through visual inspection and cross—section
inspection, but there are problems with accuracy and analysis time.
In this report, we investigate the ultra—short laser processing
mechanism of titanium and aluminum composite thin films that are
applicable to display circuits. In addition, through numerical analysis,
we predict the change in machining results according to conditions,
and discuss the possibility of improving machining performance

:l'l ) I:
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through this.

The main result in the simulation is that the processing range can
be taken depending on whether the target film is removed and the
damage margin of the non—target film. It seems advantageous to
manage machinability by controlling the laser power, and it is
considered advantageous to use fixed values for the size and scan
speed of the beam. In addition, it was possible to see the possibility
of setting and maintaining processing conditions through simulation

and applying them to new products.

Keywords : Laser machining, FEM, Ablation
Student Number : 2019—-23016
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