212th ECS Meeting, Abstract #3356, & The Electrochemical Society
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Cuprous oxide (Cuz0) 13 an atractive matenial for solar
energy applications because it 13 low cost, non toxic and
has a direct band gap of 2 eV It has been well established
that Cuy( is generally a p-type semiconductor materlal
dug to the Cu jon vacancies exist i the crystal lattice
Among the vanons methods available for growing Cu{}
films, electrodepoiiﬁon is atiractive because if provides a
low cost methed for growing thin films for solar energy
applications *5 Morsover, electrodeposition of Cu0
provides the possibility of depositing cuprous oxide thin
films on conductmg substates resuliing n-fype
photoresponse in solar cell devices *F Indeed,
electrodeposition of Cuz0 m Ingh pH aqueons depositing
baths produces p-type mu.dw:ung films. However, by
maintaiming the pH values in the range of 5.5 to 7.5 of the
depositing bath. Cu0 thin films can be poten[mslauca]h
electrodepesited m a potential domam of abeut 300mV,
as shown m Fig 1. Smgle phaze Cu.0 polyerystalline
films can be obtained in flus potential domam and at more
negative depositing potentials co-depesition of Cu 1s
resulted Photoresponse of a Cux0 film electrode in a
photoelectrochemucal cell 1 shown m Fig. 2, where the
photocwrent siznal 15 n-type. This n-type behavior and
the gquality of the Cu;O films produced by this technique
will be presented using CV, SEM, XED, EDX, NP5 and
XPF data. Further, the ewidence of the emstence of
oxygen vacancies m the electrodeposited n-type CuO
films 1s presented. Possibility of nsing these n-type films
m low cost solar cell devices 15 demonsmated by
establishing the B CuyOp-CuS junchon by sulp]udma
Cuy0 thin films" and the ipectml response of the ITO/n-
CuyO'p-Cu,S/AL structure is shown in Fig. 3. Implications
of the results presented for low cost solar cell devices will
be discussed.
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Fig.l Cuwrent—voltage characteristics of a platimumn
elecode in a three electrode electrochemical cell
contammg 0.1 M sodmm acetate and cupric acetate
concentrations of (a) zero (b) 0.5 mM and () 16
mML

] , rlm r
"f||r|||||‘||

Current (10°%4)

-140 -C:.B -C!.E -:;.A a2 [=hi]
Appliad Voitags (V)

Fig. 2 Current veltage characteristics of a CuzO thin film
elecrode in a PEC cell containing 0.1 M sedium
acetate solution, under chopped hizht illummation.
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Fig.3 Spectral responses of ITOVCux(VCuyS/Al solar cell
structures producing different solar cell outputs (a) V.

=240 mV, J..= 1.6 mAom and (b) V=170 mV, Jx—DS
mA/ e’
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