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Doped  zinc oxide ZnO and copper oxide Cu2O are n-type and p-type 
semiconductors, respectively, promising for the fabrication of transparent pn 
junctions as building blocks for transparent electronics and electro-optical devices 
including the emerging ZnO/Cu2O solar cells [1]. While the theoretical limit to the 
conversion efficiency of such solar cells is close to 20%, the efficiency of state of 
the art solar cells is close to 5% showing that substantial progress is possible. Given 
the abundance and low toxicity of the cell constituents relative to other types of 
solar cells, this represents an important challenge in materials science and 
engineering.  
Several approaches can be employed to improve the cell performance including the 
control of the point defects and morphology of the junctions. 
Our recent studies showed the importance of the vapor energetics and initial growth 
conditions to control the dopant activation in ZnO [2] and optical properties and 
crystal orientation of Cu2O [3, 4] using magnetron sputtering. Hence, a detailed 
study of the growth conditions on the film and junction performances is required in 
view to enhance the conversion efficiency of the cells. For this, pulsed laser 
deposition (PLD) will be employed to synthesize doped and intrinsic ZnO films of 
various microstructures (from epitaxial films to nanorods) to serve as a support for 
the growth of Cu2O layers. The film performance-structure and performance-
chemistry relationships will be studied in situ using cathode-luminescence, reflexion 
high energy electron diffraction (RHEED) and X-ray photoelectron spectroscopy 
(XPS). Further ex-situ analyses will be performed with high resolution transmission 
electron microscopy (HR-TEM) and atom probe (APT) to track down the local 
chemistry and atom distribution at the interface between both oxide layers. The 
junction and cell performances will be evaluated depending on the achievements.  
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