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Fig. 1. Line patterning process for FM/M/FM thin film using the
semiconductor fabrication technology (a) and laser micro-machining

technology (b).
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Fig. 2. The pulse train (a) and the pulse width (b) of the active Q-
switched Nd: YAG laser.
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Fig. 3. Schematic diagram of the laser micro-machining experimental set-up.
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(FM/M/FM thin film) with relation to the beam diameter at the
focusing lens.
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Fig. 5. Scanning electron micrographs of the line patterning in FM/M/
FM thin film using the CW Nd:YAG laser (a) and active Q-switched
Nd:YAG laser (b).
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We have developed laser micro-machining technology for fabrication of the micro thin-film inductors. After the thin layers of FM/
M/FM films were coated to the silicon substrate by using the conventional sputtering method, the new laser machining was applied to
the patterning process that used to be carried out by the semiconductor lithography procedure. A CW Nd:YAG laser operating in
TEMg, mode was actively Q-switched to obtain the very short pulse of 200 ns. The laser micro-machining process with pulse energy
and repetition rate have been optimized as 5 mJ/pulse and 5 kHz, respectively, to obtain the line resolution as fine as 20 um.

Key words : Laser micro-machining, Micro thin-film inductors Active Q-switched Nd:YAG laser, FM/M/FM multi-layer thin film

Line patterning



