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Laser Copper Patterning by wettability improvement of Silicon
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(Dong-Yung Kim', Kyoung-Cheo! Lee, Cheon Lee)

Abstract

In this paper, we have studied with regard to the use of lasers for modifying the surface properties
of silicon in order to improve it's wettability and adhesion characteristics. Using an Nd:'YAG pulse
laser, the wettability and adhesion characteristics of silicon surface have been developed by an
Nd:'YAG pulse laser. It was found that the laser treatment of silicon surfaces modified the surface
energy. In the result of wetting experiments, by the sessile drop technique using the distilled water,
wetting characteristic of silicon after the laser irradiation shows a decreased value of the contact angle.
In case of the laser treated silicon surface, laser direct writing of copper lines has been achieved by
pyrolytic decomposition of copper formate films(Cu(HCOO): « 4H:0), using a focused Ar' laser beam( A
=514.5mm) on the silicon substrates. The deposited patterns were measured by energy dispersive
X-ray(EDX), Scanning Electron Microscopy(SEM) and surface profiler{ « -step} to examine the cross

section of deposited copper lines and linewidth.
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Table 1. Measured contact angle values for
the silicon before and after 4th
harmonic Nd:YAG laser treatment.
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Fig. 1. SEM images of the Si substrate before
(a) and after (b) laser irradiation,
respectively.
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Table 2. Surface oxygen content of the silicon
before and after 4th harmonic Nd:YAG
laser irradiation.
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Fig. 2. (a) EDX spectrum before (a) and after
(b) surface treatment,
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Fig. ‘3. SEM image of patterned Cu line on the
surface treated silicon.(power: 1W, scan

speed: 4m/s)
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Fig. 4. Cross section image of Cu pattern on
silicon using the surface profiler.
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