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Transparent conductive oxides:
Context? Why?

Long answer
 TCO: large range of applications in optoelectronic devices 

 transparent front-side contact for solar cells

 ZnO:Al (AZO) : alternative to ITO

Short answer
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flowchart

• Goal and flowchart
• full characterization process of cSi thin film solar cells structured by periodic 

inverted pyramids (wet etching)

• thin film characterization by:

• film growth modelling by kinetic Monte-Carlo

• effective electrical properties of the AZO coating by finite-elements

• optical properties of the AZO coating by effective medium theory

• full optimization of full multi-layered patterned solar cell by

• genetic algorithm

• RCWA
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thin film modelling
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AZO effective refractive index
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optimization numerical tools
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Optimization process
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Electrical characterization

9



www.unamur.be

Conclusion and prospects
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Conclusion

• numerical modelling, by kMC, of atomistic deposition 
by reactive sputtering of AZO on a structured 
substrate

• full characterization process performed to estimate 
the electrical and optical properties of the AZO 
coating

• global optimization by genetic algorithm used to 
enhance the efficiency of a multi-layered structured 
solar cell

• however, this study pointed the high impact of the 
substrate pattern on those physical properties, 
especially the decrease of the electrical conductivity
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