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Deposition time-dependent properties of
electrodeposited CdSe thin films from cadmium
nitrate source for energy harvesting application.
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Electrodeposition of CdSe thin films using a two-electrode configuration was performed at different deposi-
tion periods such as 5, 10, 15, 20, and 30 min on conductive glass substrate fluorine-doped tine oxide (FTO).
Structural, optical, electrical, surface morphology, surface roughness, and elemental composition of CdSe thin
films for both as-deposited and annealed samples were investigated by using X-ray diffraction (XRD), UV–VIS
spectrophotometry, Photoelectrochemical cell analysis (PEC), scanning electron microscopy (SEM), scanning
probe microscopy (SPM) and energy-dispersive X-ray spectroscopy (EDS) respectively. The structural proper-
ties show that CdSe thin films are found in cubic and hexagonal structures. Optical properties analysis shows
that CdSe thin film absorbance increased with deposition time. The energy band gap varied between 1.69 and
1.85 eV for both as-deposited and annealed samples. PEC measurement confirmed that both as-deposited and
annealed samples are n-type conductivity. The surface morphology analysis shows that the film covered the
glass substrate, and the shape, grain size, and morphology changed with deposition time. The scanning rough-
ness analysis confirmed that the average surface roughness was recorded as-deposited films 35.72, 53.61, and
45.45 nm for annealed samples 49.18, 55.26, 45.9 nm with deposition times 5, 20, and 30 min, respectively. The
elemental composition analysis confirmed that both Cd and Se were present in the film, and their percentage
composition varied with deposition time. In thin film solar cell devices, the thickness plays a great role and is
controlled by deposition time. The CdSe film deposited at a short time of 5 min has potential application for
the window (buffer) layer, and for a longer time, 30 min, is used as an absorber layer for solar cell devices.
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