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Highly ordered three dimensional (3-D) 
nanostructured aluminum (Al) nanopillar arrays 
have been synthesized via a typical high voltage 
anodization of thin Al foil. Following a low 
voltage anodization of Al nanopillar arrays to 
form a buffering layer of alumina and a 
deposition of a thin layer of metallic materials 
onto alumina nanopillar arrays by sputtering, 
photovoltaic active materials cadmium telluride 
(CdTe) and cadmium sulfide (CdS) can be 
efficiently electrodeposited onto the nanopillar 
arrays. The growth rate of CdTe and CdS can be 
easily controlled by tuning the pH values of the 
electrodeposition solution, the concentration of 
the precursors, and the temperature applied for 
the electrodeposition. By carefully tuning the 
deposition potential, electrodeposited CdTe and 
CdS can both show Cd-rich properties, which are 
beneficial factors for the fabrication of 
photovoltaic devices. The obtained CdTe and 
CdS layers were found to be dense with a sub-
micron grain size and a uniform thickness. The 
enhanced optical absorption of the CdTe 
nanpillar arrays have been characterized with 
measurements and simulations. More 
importantly, the heterojunction photovoltaic 
devices based on electrodeposition showed 
improved power conversion efficiency as 
compared to the planar samples fabricated with 
the same deposition condition. Further 
optimization for the devices, including deploying 
other metallic materials as the bottom contact 
and the introduction of highly ordered Al 
nanopillar arrays with different pitch and height 
fabricated using nano-imprinting process as the 
substrate, is needed to enable the fabrication of 
highly efficient CdTe photovoltaic devices based 
on 3D nanostructure and electrodeposition.  
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