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Abstract

In this article, we report on our investigation of nano-second pulsed Nd:YAG laser (1064 nm) pat-
terning on SnO,-based thin films. The process could achieve 10nm surface roughness and 2 um edge
accuracy. Experiments showed that the process depended on pulse duration, and a ten ns pulse du-
ration was appropriate for 200~300nm film thickness to achieve one-pulse ablation. It was also
found that carrier concentration is an important factor influencing the process and its energy from
the energy absorption mechanism of the free carrier vibration induced by the laser. The process
needs a high-carrier concentration for a low-energy process. Experiments showed the required mini-
mum carrier concentration for patterning was about 4x10* m~2. However, there were some excep-
tions. For these, the excitation of deep level electrons by a YAG photon (1.16 eV) was thought to be an
additional mechanism. We obtained a very low patterning energy of 20 mJ/mm? through considera-
tion of the mechanism and optimization of the patterning conditions.
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