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33 4. AFM and SEM images of the processed Si
wafer surfaces for (a) the nanosecond laser
only and (b) the femtosecond laser only,
and hybridization processing with a time
delay of (c) —300, (d) 0, (e) +300 ns.
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32 5. Cross—sectional ablation area of a silicon
wafer as a function of delay time., The
temporal feature of nanosecond laser pulse
(dotted line) is shown for comparison,
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112l 6. AFM and TEM images of formed Ge nanostructure
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Application of Ultrafast Laser for Micro-packaging and
Germanium Surface Processing
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Much interests has been drawn for noble micro-engineering processes for the continuous
size reduction on bulk materials from the field of micro-electronics with much downsized
IC chips. A traditional microprocessing based on mechanical blade as well as a relatively
long pulsed laser usually influence the physico-chemical properties of intact materials when
the techniques are applied to process materials with a spatial resolution less than 10 microns.
Meanwhile, ultrafast laser pulses are known to exhibit a very small heat-affect zone (HAZ)
compared to the traditional laser processing and to be applicable for the new functional
materials with high performance in optical and electrical properties. In this report, we will
review in brief the recent research works on the enhancement of micro-cutting speed of
thin silicon wafer as well as the formation of Ge nanostructures based on ultrafast laser

pulses.
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