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Abstract
Electrodeposition technigue is ves

useful for depositing n-type C

50 thin films on various

substrates. However, most of the reported n-type Cuz0 thin film electrodes exhibit not only n-
type photoactivity but also p-type photoactivity in photoelectrochemical cells. In this study,
current-voltage characteristics and zero bias spectral response measurements were employed to
investigate the possibilities to remove/minimize this unwanted p-type behaviour of n-type Cu,0
thin films electrodeposited on Ti substrate. For this, prior deposition of Cu thin films on Ti
substrate, low temperature annealing of Cuy0 films in air and optimization of deposition bath
pH were investigated. Growth of a very thin Cu film improved the n-type photosignal
significantly and reduced the p-type photoresponse of the films. Films electrodeposited using an
acetate bath of pH 6.1 produced only the n-type photoresponse. Low temperature annealing of
Cu;0 films in air improved the n-type photoresponse and it was found that annealing at 100 °C
for 24 produces the best result. These methods will be very useful to obtain electrodeposited
Cu50 thin film with improved n-type photoactivity suitable for applications in thin film solar
cells and other devices.
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1. Introduction

Cuprous oxide (Cu;0) has attracted increasing attention in
recent years in solar energy applications due (o its important
electrical and optical properties, abundance of the component
element copper, availability of low-cost large-area processing
techniques and non-toxicity [1—4]. It also has a direct band
gap energy of 2¢V and high absorption coefficient over the
solar spectrum, properties promising for applications in solar
cell devices [3, 6. CusO is a native defect type semiconductor
and it is well known as a p-type material due to the Cu
vacancies created in the crystal lattice during the growth
[7-12]. However, in 1986, Siripala e al first reported that it is
possible (0 grow n-type Cu;0 thin films by the method of
electrodeposition and presumed there that the origin of n-type
conductivity is due o excess of Cu or oxygen vacancies
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created in the crystal lattice during the electrodeposition [13].
Ithas also been shown by many authors that electrodeposition
technique can be used (o grow n-type CuzO thin films on
various substrates [14-19]. Further, it has been recently
reported that electrodeposition of Cu;0 in acidic baths atui-
butes n-type conductivity and basic baths attributes p-type
conductivity in CuyO films [14, 20, 21, In other words,
observed conductivity type in electrodepisited CuyO films,

strongly depends on the pH of the depositing bath solution
[21]. Indeed, n-type conductivity of Cu, is very important in
developing low-cost thin film solar cells because electron
affinity of Cuz0 is low compared to many low-cost oxide
semiconductor materials and this feature is very beneficial in
solar cell applications for an n.
other hand, using n-type Cuz0 films, there is a possibility to
develop very low-cost homojunction solar cells [22-24].
However, most of the reported electrodeposited n-Cu;0 films,
light av)

pe semiconductor. On the

as evident in the induced ~ current—voltage
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