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The research problem
Define the problem

Ultrathin Silicon wafers of 120-150 micrometers thickness can be fabricated using wire-electrical
discharge machining (WEDM) process. While the waver thickness is considerably smaller than those
obtained using conventional techniques, the process has inherent disadvantages, which include white
layer formation and high residual stresses. The presence of these defects on Silicon wafer makes it
ineffective for applications in solar cells. Laser annealing is a potential technique to completely remove the
white layer and also minimize residual stresses. In this project, we explore laser annealing as a process to
enhance surface characteristics of the ultrathin silicon wafers cut using WEDM. The project would first
involve characterizing the white layer and the residuals stresses in the processed silicon samples and
thereafter derive the optimal processing conditions for laser annealing using a synergistic computational
and experimental research. The computational work would involve developing a coupled thermomechanical multi-physics model to predict the temperature and residual stresses during the process.

Project aims
1.
2.
3.

To eliminate white layer and minimize residual stresses on Silicon wafer samples using laser annealing
To characterize white layer and residual stresses on Silicon wafer samples obtained using WEDM process.
To develop a multi-physics model of laser annealing process for Silicon

Expected outcomes
1.

Improving the surface characteristics of Silicon wafers for enhancing solar cell performance

2. Enhance the understanding of laser annealing of Silicon through a computational multi-physics model

How will the project address the Goals of the above Themes?
1.
2.

The research would lead to fabrication of Silicon wafers with improved efficiency, which has a great application in
solar energy sector, contributing towards clean energy.
A coupled thermomechanical multiphysics model of laser annealing of Silicon would be developed as a part of this
work, which could significantly contribute towards advancing computational research in manufacturing.

Capabilities and Degrees Required
Essential skills:
Strong background in material science, heat transfer, basic physics, mathematical modeling and computational methods
Computer programing in C/C++, Java or Fortran, or MATLAB
Additional skills (not mandatory):
Finite element methods, Abaqus software
Qualifications:
B.Tech/M.tech in Mechanical Engineering, Materials Science and Engineering, Nanotechnology or Physics.

Potential Collaborators
Please visit the IITB website www.iitb.ac.in OR Monash Website www.monash.edu to highlight some potential collaborators that
would be best suited for the area of research you are intending to float.
1. Prof. Ramesh Singh (Metallurgical Engineering and Materials Science, IIT Bombay)
2. Prof. Aijun Huang (Materials Science and Engineering, Monash University)
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