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Deformation pathway of semiconductor materials in nanometer scale
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Abstract

Since all essential property of semiconductor materials are structure-sensitive, the understanding of
the deformation mechanism and the deformed structure which can be formed in the nanometer-scale
devices is very crucial. To investigate the deformation mechanism and the corresponding
structures, nanometer-scale contact loading simulations are carried out using molecular
dynamics in silicon and gallium-arsenide.
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Fig. 1 Side cross-section view of transformed
region induced by nanoindentation on the (100)
silicon surface. (a) Cross section view on (100)
plane, passing through the center of the simulation
model (S1* of Figure 2); (b) Cross section view on
(-110) plane (S2* of Figure 2)
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Fig. 2 Cross section view of transformed regions at
different depths from the Si(100) surface. (a)At the
depth of 13~14nm from the top surface (T1* of
Figure 1); (b) 11~12nm; (c) 9~10nm; (d) 7~8nm;
(e) 5~6nm; (f) 3~4nm.
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Fig. 3 Structural phase transformation accompanied

with twinning deformation in GaAs
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