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Development of numerical-computation program to predict thermal shock
induced by fs laser processing of meatals
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ABSTRACT

It has been recognized that laser dicing of wafers results in low mechanical strength compared to
the conventional sawing techniques. Thermal shock generated by rapid thermal loading is responsible
for this problem. This work presents a two-dimensional ultra-short thermoelastic model for numerical
simulation of femtosecond laser ablation of metals in the high-fluence regime where the phase
explosion is dominant. Laser-induced thermoelastic stress is analyzed for Ni. The results show that the
laser-induced thermal shock is large enough to induce mechanical damages.
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Fig. 1 Stress in gold illuminated by a picosecond
laser (25 ps, 1.3 GWiem?) is compared
with previous work (top: X. Wang er
al[17), bottom: present work).

i AjZo]l Zde) whel A-gEe] MAEE
Aol £ A9 BE BAHD 7)2o| Ao} 7
YATE B 5 Uk oF B9 £ A7olA A

5
$4.5r ] Experiment J
3 4F ———— Numerical
Q
=35}
53
2.5
-
g o
o 1
<05f
0 2 | I S A R
1000 2000

Fluence [mJ/cm?]

Fig. 3 Ablation rate of Ni (220 f5, 800 nm, 100 pulses)
[18].
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Fig. 2 Stress distribution along the z-axis in the
cylindrical coordinate, generated in gold
film by 100 f5 (04 J/iem®) pulses,are
compared with the previous work (top:
JK. Chen et al[6], bottom: present work).
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Fig. 4 (2) Radial, (b) z-directional, and (¢) von-Mises
stress distributions at 16ps, 1lps, and 4ps,
respectively (fluence: 2420 ml/cm®). The dashed
ellipse represents the beam edge region.
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