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Rapid Fabrication of Micro-nano Structured Thin Film for Water Droplet Separation
using 355nm UV Laser Ablation
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Recently micro-nano structures has widely been reported to improve the performance of water-
proof, heat isolation, sound and light absorption in various fields of electric devices such as
mobiles, battery, display and solar panels. A lot of micro-sized holes on the surface of thin film
provide excellent sound, or heat, or light transmission efficiency more than solid film and
simultaneously nano-sized protrusions around micro hole increase the hydrophobicity of the
surface of thin film because of lotus leaf effects as generally known previously. In this paper new
rapid fabrication process with 355 nm UV laser ablation was proposed to get micro-nano
structures on the surface of thin film, which have only been observed at higher laser fluence.
Developed thin micro-nano structured film was also investigated the hydrophobic property by
measuring the contact angle and demonstrated the possibility to apply to water droplet
separation.

Key Words: UV Laser Ablation (Xt2|41 20|% 0{ =& 0|4), Micro-nano Structure (At0| A Z-Lt= FZA), Thin Film (2
g}), Hydrophobicity (& 4=4), Water Droplet Separation (%% =2|)
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Fig. 3 Concept of micro-nano filter for water droplet
separation
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Table 1 Laser system specifications

Laser Source Nd:YVO,
Wavelength (nm) 355
Pulse width (nsec) 20
Average power (W) 3.5 (at 30kHz)
Beam diameter (mm) 1.5
Beam mode TEM,, Gaussian

Mirror

Beam
expander

Attenuator

Galvano
scanner

l Substrate

Fig. 4 Schematics of laser system
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Table 2 Various thickness of single layer for this study

Number Copper (um) PI (um)
1 2 25
2 4 25
3 12 20
4 35 30

laser fluence
=13.56 Jfcm?

. 4

PI bBoaltorm

beaps

Fig. 5 Schematics of laser processing to obtain micro-
nano filter on the surface of single layer
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Fig. 6 Experimental results of single layer processed with
the laser fluence 13.56 J/em® and 30 shots with
respect to various thickness with copper and PI of
(a) 2 and 25 pum, (b) 4 and 25 pum, (c) 12 and 20
um, (d) 25 and 30 um, respectively
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Fig. 7 SEM photo of a prototype of thin micro-nano filter
for water droplet separation
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Before coating ‘
[m Contact Angle 84.5 ‘ 155.2 |

©

Fig. 8 Measured contact angle of, (a) 82.6° before coating,

After Coating ‘

(b) 161.1° after coating and (c) comparison graph
with average contact angles
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