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The search for reliable alternatives to the currently leading absorber materials for thin-film
photovoltaic solar cells is still very active. In this field one of the emerging alternative materials
for p-type absorbers is Antimony Selenide (hereafter Sh.Ses or “ASe”) [1]. ASe gathers
important properties (optimal energy gap, high absorption coefficient) but also a very
anisotropic (1D-ribbon like) structure and low free carrier density. For this reason, a deep study
has been carried out in the last years to optimize its crystallization on the substrates. In
particular, the aim of the research was to correlate the crystallographic ribbon orientations with
the photovoltaics performances [2,3].

In this work Copper-doped antimony selenide (Cu-doped Sh.Sez) thin-films were deposited as
absorber layers in photovoltaic solar cells using Low-Temperature Pulsed Electron Deposition
(LT-PED) technique.

In order to compare the results with those reported for undoped thin-films, ASe was deposited
on different substrates and different deposition parameters were explored.

Despite the possible presence of barriers and/or traps due to a not yet optimized cell structure,
the introduction of Cu in the Sh,Ses absorber demonstrated to increase Voc up to remarkable
values higher than 510 mV, while charge carrier density raised up to 3.8x10% cm=,
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