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Femto-second Laser Ablation Process for Si Wafer Through-hole
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Abstract: The main objectives of this study are to investigate the micro-scale energy transfer
mechanism for silicon wafer and to find an efficient way for fabrication of silicon wafer through-hole
by using the femtosecond pulse laser ablation. In addition, the electron-phonon interactions during laser
irradiation are discussed and the carrier number density and temperatures are estimated. In particular, the
present study observes the shapes of silicon wafer through-hole with 100 um diameter and it also measures
the heat-affected area and the ablation depths for different laser fluences by using the optic microscope
and the three-dimensional profile measurement technique. First, from numerical investigation, it is found
that the nonequilibrium state exists between electrons and phonons during laser irradiation. From
experimental results, it should be noted that the heat-affected area increases with laser fluence, and the
optimal conditions for through-hole formation with minimum heat affected zone are finally obtained.
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Fig. 1. The pulse duration effect on the electron and lattice
temperatures for silicon film at the center.
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Fig. 2. Trepanning method.
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