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This thesis focuses on the fabrication of nanostructured aluminum-doped zinc 

oxide (AZO) films to study and improve electrical and optical properties, as well as to 

employ these films as transparent conducting oxide (TCO) in various devices, e.g. solar 

cells, LCDs and light-emitting diodes, etc. The nanostructured AZO films were 

deposited on Si wafer (100) and glass substrates prepared by pulsed DC magnetron 

sputtering with different deposition angles by glancing angle deposition (GLAD) 

technique. The fabrication process has many parameters that affect the properties of 

nanostructure AZO films.  In this work, it was found that the optimum parameters are 

the following: 0 sccm oxygen flow rate, 85○ deposition angles, 80 sccm argon flow rate, 

125 watts sputtering power, and 10 rpm substrate rotation speed. With the optimum 

condition, electrical resistivity and average of the films were 4.9×10-3 Ω.cm and 87% 

in the visible range, respectively. Improvements in electrical and optical properties of 

nanocolumnar AZO films have been demonstrated by post-annealing treatment in 

vacuum. The resistivity could be reduced to 1.708×10-3 Ω.cm while the films exhibit 

omnidirectional property.  

 



 




