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Indium tin oxide (ITO) provides high electrical conductivity and transparency at visible and near-IR wavelengths. ITO is widely
used as a transparent electrode for the fabrication of LCDs, OLEDs, and many kinds of optical applications. It is widely employed
for electrodes in various electric and display sectors because of its transparency in the visible range and high conductivity.
Therefore, one issue is removing a specific area of a layer of material such as ITO or metallic film on a substrate, without affecting
the properties of the substrate. ITO-on-glass removal using a laser is friendlier to the environment than traditional methods. In this
study, ablation of ITO film on glass using a femtosecond-laser micromachining system (wavelength 1026 nm, pulse duration 150 fs)
and a nanosecond-laser micromachining system (wavelength 1027 nm, pulse duration 5 ns) are described, compared, and analyzed.
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Fig. 1. Image of laser system (Pharos, Light conversion).

Description Femtosecond laser Nanosecond laser

1026 nm

Wavelength 1026 nm
Pulse Width 150fs 5ns

Fig. 2. Specifications of femtosecond laser and nanosecond laser.

ITo I 200 nm

GLASS ] 2.2 mm

Fig. 3. Schematic image of experimental sample.

Fig. 4. Image of laser processing system.
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Fig. 5. Optical microscopy image of ITO film on glass ablated by femtosecond laser with different pulse energy. (a) 0.2 pJ, (b) 0.41 pl, (c)
0.6 wJ, (d) 0.58 uJ, (e) 1.0 wJ, (H 1.17 wl, (g) 1.36 uJ, (h) 1.54 pl.
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Fig. 6. Optical microscopy image of ITO film on glass ablated by femtosecond laser and nanosecond laser with same pulse energy and different
laser pulse.
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Fig. 7. Graph of different ablated width between femtosecond laser and nanosecond laser with each laser pulse. (a) 1 pulse, (b) 2 pulse, (c)

3 pulse, (d) 4 pulse, (e) 5 pulse, (f) 6 pulse.
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