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After being a faculty in the 
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His areas of interest are: Physical 
Materials Science, Nanomaterials, 
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Systems, Defects & Interfaces in 
Materials, Symmetry, Crystal-
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Microscopy, Finite Element Method. 
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The performance of semiconductor 
devices based on epitaxial films can 
be degraded by the presence of 
dislocations in the system. In Van der 
Merve growth mode of an epitaxial 
film on a substrate, misfit 
dislocations partially relieve 
coherency stresses on growth 
beyond a critical thickness. The value 
of the critical thickness can be 
determined by global minimization of 
strain energy or by a force balance 
approach.  

In the case of a finite epitaxial 
overlayer (stripes or islands), 
different positions along the 
interface are not equivalent and the 
critical thickness will be position 
dependent. Minimum of these 
thickness values can be visualized as 
the global critical thickness. The 
stress state of a growing epitaxial 
overlayer is simulated using finite 
element method and further the 
numerical model is used to calculate 
the position dependent critical 
thickness along the interface. 
Eigenstrains will be imposed in 
selected regions in the domain 
towards this end.  

The variation of shear stress along 
the interface is computed from the 
model, to understand the issues 
related to the mechanism of 
formation of misfit dislocations. 
GeSi/Si system will be used as a 
model system for the study. 

 

Dislocation stress-fields in an epitaxial 
semiconductor film on Silicon. 
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carries out original research of 
significance and technology 
development at the cutting edge. It 
imparts training for students to make 
them competent, motivated engineers 
and scientists. The Institute not only 
celebrates freedom of thought, 
cultivates vision and encourages 
growth, but also inculcates human 
values and concern for the environment 
and the society. 
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