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Motivation

● thin films of silicon are used in solar 
cells

● AFM is used to probe the structure
● we want quantitative interpretation of 

the results



Geometry

microcrystalline grain (red) and amorphous silicon (the rest)



Electronic Transport

● equation: ... conductivity
... electric potential



Gmsh

● http://www.geuz.org/gmsh/
● opensource
● an automatic 3D finite element grid 

generator 
● build-in CAD engine
● parametric input
● post-processor, advanced visualization 

capabilities

● in my experience superior to femlab

http://www.geuz.org/gmsh/


Geometry

gmsh



Gmsh to Femlab

python script

+40 times 
more 
screens....



Load into Femlab

takes 60s to load compared to less than 1s in gmsh...



Mesh



Solution

we apply a voltage at the high conductive grain



Conclusion

● femlab scripting abilities very poor:
– sometimes it falls down
– error messages unmeaningful, line 

numbers missing
– bug in face3 renders femlab almost 

unusable
● nevertheless, FEM features are really 

useful and work well


