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Fabrication of a UV laser micromachining platform with
process-monitoring optical modules

H. Sohn*, J. H. Lee*, Y. W. Jeong*, S. L Kim**, J. W. Hahn'

"Korea Institute of Machinery and Materials,

“Institute for Advanced Engineering, ""Yonsei university

ABSTRACT

Laser micromachining has increasingly been adopted in various advanced industries where the
high-precision machining of large-area, high-density and multi-layered components is in a strong
demand. To effectively meet the requirements, the laser micromachining process must be carefully
monitored. In order to facilitate the development of a new laser micromachining process and/or a new
system, we have fabricated a UV laser micromachining platform that is equipped with optical modules
for monitoring the process online. They include a laser power stabilizing module, a module for
laser-induced breakdown spectroscopy, and an auto-focusing module.
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Fig. 1

Fig. 2 Laser micro-machining platform.
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Table 1. Specifications of UV laser source

Wavelength 355 nm
Spatial mode TEMO00
Repetition rate 0-250 kHz

Ave. power 10 W @ 30 kHz

Pulse width 80 ns
Power stability < 2% rms

Table 2. Specifications of the precision 3-axis stage

Items X axis| Y axis | Z axis
Max. travel (mm) 600 600 100
Accuracy (um) +3 +3 +3
Repeatability (um) +0.5 +0.15 +2
Payload (kg) 25 15 15
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Fig. 3 Laser power stabilizing module.
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Fig. 4 RMS stability change in laser power of UV
laser (a) without and (b) with the PID
control.
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