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Abstract

In this study, a comparison between Al-doped ZnO (AZO) as Transparent Conductive Oxide for
Cu(In,Ga)Se;-based solar cells grown by Pulsed Electron Deposition (PED) and Radio Frequency
Magnetron Sputtering (RFMS) was performed. PED yielded polycrystalline [002] mono-oriented
thin films with low electrical resistivity and high optical transparency with heater temperatures
ranging from room temperature (RT) to 250 °C. The electrical resistivity of these films can be tuned
by varying the heater temperature, reaching a minimum value of 3.5 x 10™* Qcm at 150 °C and an
average transmittance over 90% in the visible range. An AZO film grown at RT was deposited by
PED on an actual Cu(In,Ga)Se;-based solar cell, resulting to an efficiency value of 15.2% on the
best device. This result clearly shows that PED is a suitable technique for growing ZnO-based thin
films for devices/applications where low deposition temperature is required. On the other hand, an
optimized AZO thin film front contact for thin film solar cells was studied and fabricated via
RFMS. The parameters of this technique were tweaked to obtain highly conductive and transparent
AZO thin films. The lowest resistivity value of 3.7 x 10™* Qcm and an average transmittance of 86%
in the 400-1100 nm wavelength range was obtained with a heater temperature of 250 °C. A thick

sputtered AZO film was deposited at RT onto an identical cell used for PED-grown AZO, reaching
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