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Solar cells and flexible electronics are important topics today as the energy and
technology industries are two of the fastest growing ones. By texturing a silicon surface,
it develops antireflective properties for use specifically in CNT film and graphene solar
cells, where we will also be able to test the limits of flexibility of those two materials
across a rough surface. Based on a recipe from literature, for substrate preparation we
etched pyramids out of the silicon substrate along the 111 plane by using sodium
hydroxide after cleaning the native oxide from its surface and then etched it using a
solution of Metasilicate-nonahydrate, potassium hydroxide, and isopropyl alcohol. By
varying the concentrations, we constructed relationships between the variables and
pyramid size and optimized the surface to have the most uniform, smallest pyramids
possible. We investigated the contact between the etched surfaces and graphene and
carbon nanotube films by SEM imaging and Raman mapping. While similar substrates
have been previously studied; our research brings more detail to the subject as we
investigate specifically the substrates covered with CNT films and graphene beyond fine
tuning the etching process. We compared the efficiency of CNT and graphene solar cells
and quality of contact between CNT films and graphene using substrates with variously
rough silicon surfaces. Finding the limits on the flexibility and relative solar cell
efficiencies of CNT film and graphene on these surfaces leads to improving CNT and
graphene solar cells as well as sets new opportunities into flexible electronics.
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