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Abstract: ITO/Ag/ITO conductive films on PET (polyethylene terephthalate) was etched by a Q-switched
diode-pumped neodymiun-doped yttrium vanadate (Nd:YVO4, A = 1064 nm) laser. During the laser direct etching,
the laser beam was incident on the two different directions of PET and the etching patterns were investigated and
analyzed. At a lower repetition rate of laser pulse, the larger laser etched patterns were obtained by laser beam
incident on reverse side of PET substrate. On the contrary, at a higher repetition rate, it was possible to find the
larger etched patterns in case of the laser beam incidence on forward side of PET substrate. For the laser beam
incidence on reverse side, the laser beam is expected to be transferred and scattered through the PET substrate and
the laser beam energy is thought to be dependent on the etch laser pulse beam energy.
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Fig. 1. Schematic of the laser etching on ITO/Ag/ITO films on
the forward/reverse sides of PET substrates.
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Fig. 2. Transmittance of PET/ITO/Ag/ITO films and PET/Ag films.
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Fig. 3. Schematic of the equivalent sheet resistance of (a) Ag
and (b) ITO/Ag/ITO considering the
between ITO and Ag.
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Fig. 4. SEM images of etching patterns on ITO/Ag/ITO films
on PET laser-ablated with a scanning speed of 500 mm/s. The
repetition rate and the direction of laser ablation was (a) 20
Kz and forward, (b) 20 kiz and reverse, (c) 80 kiz and
forward, and (d) 80 kiz and reverse, respectively.



710 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 11, pp. 707-711, November 2016: H.-Y. Nam et al.

(a) 130
—=— PET/ITO/Ag/ITO Laser pattermed Forward
120 | —— PET/ITO/Ag/ITO Laser pattermed Reverse
E
& 110 |
S
=)
§ 100 |-
]
= o
=1 9o}
80 1 1 1 I
20 40 60 80
Repetition Rate [kHz]
(b) 120
—~ PET/ITO/AQ/ITO Laser patterned Forward
—=— PET/ITO/Ag/ITO Laser patterned Reverse
110 |-
E
3 100 |-
=
— oo |
2
=
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Fig. 6. Etching line widths on ITO/Ag/ITO films laser-ablated

at the forward/reverse side of PET substrate as a function of
repetition rate with a scanning speed of (a) 500 mm/s and (b)
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