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Highlights

e n-Situ optical emission spectroscopy to diagnose the stability of ITO, FTO and AZO thin films.

e Improvement in the electrical and optical properties of AZO when exposed to Hydrogen plasma.

o Unexpected growth of silicon nanowires over chemically unstable ITO and FTO coated
substrates.

e Extreme stability of AZO films towards higher temperatures and plasma conditions.

e AZO as an ideal transparent conductor for the fabrication on silicon nanowire solar cells.

Abstract

Effect of plasma treatment on transparent conductive oxides (TCOs) including indium-doped
tin oxide (ITO), fluorine-doped tin oxide (FTO) and aluminium-doped zinc oxide (AZO) are
discussed. Stability of electrical and optical properties of TCOs, when exposed to plasma
species generated from gases such as hydrogen and silane, are studied extensively. ITO and
FTO thin films are unstable and reduce to their counterparts such as Indium and Tin when
subjected to plasma. On the other hand, AZO is not only stable but also shows superior
electrical and optical properties. The stability of AZO makes it suitable for electronic
applications, such as solar cells and transistors that are fabricated under plasma environment.
TCOs exposed to plasma with different fabrication parameters are used in the fabrication of
silicon nanowire solar cells. The performance of solar cells, which is mired by the plasma,
fabricated on ITO and FTO is discussed with respect to plasma exposure parameters while
showing the advantages of using chemically stable AZO as an ideal TCO for solar cells.
Additionally, in-situ diagnostic tool (optical emission spectroscopy) is used to monitor the
deposition process and damage caused to TCOs.
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