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1. 3% (Summary ) :

Freestanding microscale

single crystal silicon
samples were laser annealed to improve surface
roughness and accordingly mechanical performance
using nanosecond KrF excimer laser. Fatigue and
tension test samples were used. Surface roughness
improved at certain combinations of laser pulses
and energy. Tensile test samples showed an
improvement in strength after laser annealing due
to an improvement in roughness.

2. FEBR (Experimental) :

- KrF excimer laser annealing using the B15

system was used to improve surface roughness
by controlling laser energy and number of pulses

- The Nanowizard AFM (C4) was used to evaluate
the resulting surface roughness and topography
of annealed surfaces.

- FESEM (C1) was used to take images of the
treated surfaces to investigate the effect of laser
treatment parameters on surface morphology.

3. i &#E% (Results and Discussion) :

Laser annealing improved surface roughness of

sidewalls where cracks usually start for fatigue and
tensile test samples eliminating scallops resulting
from fabrication as shown in the figure 1. Laser
treated tensile test samples showed a 20%
improvement in strength compared to as fabricated
samples. By looking at the cross section of fractured
laser treated samples, laser treated surfaces showed
significant curvature after treatment as shown in
figure 2. Such results prove the significance of

surface roughness in determining mechanical

IRV LT == kB V) ar~ Ay atEEOEESE

: Surface treatment of silicon microstructures using KrF Excimer Laser

D RFRF P LRt~ A 7 m e D=7 U U VI
: Kyoto University, Graduate School of Engineering, Department of Micro

performance. The next step in the current study will

by to investigate the effect of laser annealing on

fatigue test samples.
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Figure 1: Sidewall of a) as fabricated tensile test sample & b)
laser treated tensile test sample after fracture in tensile
testing

Figure 2: Cross section of a) as fabricated tensile test sample
& b) laser treated tensile test sample after fracture in tensile
testing
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