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Effects of Various Substrates on the Laser Direct Etching
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Abstract: Zinc oxide(ZnO) was sputtered on various glass and flexible substrates such as polyethylene

terephthalate(PET) and polycarbonate(PC). A Q-switched Nd:YVOy laser with a wavelength of 1,064 nm

was used for the direct etching of ZnO films. It was possible to obtain laser etched line patterns on the

7Zn0O films on PC substrate at some specific laser beam conditions. In the flexible substrates, more

thermal energy of laser beam is expected to be spreaded for the etching process.
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Fig. 1. Schematic of laser direct etching system.
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Table 1. Patterning results of ZnO films after laser
direct etching.

Samples  Repetition Scanning speed (mmy/s)
rate (kHz) 100 500
40 None None
Zn0/Glass 60 None None
80 None None
40 Brake Discontinuous line
ZnO/PET 60 Brake Spot
80 Brake Spot
40 Brake Line
ZnO/PC 60 Brake Line
80 Brake Discontinuous line
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Fig. 2. SEM images of laser direct etched ZnO films on
(a) PET and (b) PC substrate.
scanning speed of laser beam is 40 kHz and 100 mm/s,
respectively.
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Fig. 3. Surface profiles measured across the laser etched
patterns on PET substrates at a frequency of 40 kHz
with a scanning speed of (a) 100 mm/s and (b) 500
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Fig. 4. SEM images of laser direct etched ZnO films on
(a) glass, (b) PET and (c) PC substrate. The frequency
and scanning speed of laser beam is 40 kHz and 500
mm/s, respectively.
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Fig. 5. SEM images of laser direct etched ZnO films on
(a) PET and (b) PC substrate. The frequency and
scanning speed of laser beam is 80 kHz and 500 mm/s,
respectively.
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