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ABSTRACT

Low-k wafer engraving process has been investigated by using UV pico-second laser with
high repetition rate. Wavelength and repetition rate of laser used in this study are 355mm and
80MHz, respectively. Main parameters of low-k wafer engraving processes are laser power,
work speed, assist gas flow rate, and protective coating to eliminate debris. Results show that
engraving qualities of low-k layer by using UV pico-second pulse width and high repetition
rate had better kerf edge and higher work speed, compared to one by conventional laser with
nano-second pulse width and low repetition rate in the range of kHz. Assist gas and
protective coating to eliminate debris gave effects on the quality of engraving edge. Total
engraving width and depth are obtained less than 20im and 10/m at more than 500mn/sec work
speed, respectively. We believe that engraving method by using UV pico-second laser with
high repetition rate is useful one to give high work speed of laser material process.

Key words : UV pico-second laser, Low-k wafer, Wafer cutting, Laser engraving, free
debris, Kerf edge.
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Fig.1 Experimental set-up for low-k wafer laser-engraving process
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Fig. 2 Laser engraving depth and width with respect to laser power and work speeds.
(a) engraving depth, (b) total engraving width
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Fig. 3 Assist gas blow effects on laser engraving line
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Fig. 4 Qualities of engraving edge of low-k wafer after cleaning (a) without
protective coating, and (b) with protective coating at 4W and 500mn/sec.
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