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Antimony selenide (SbaSes) is one of the emerging photovoltaic absorber materials possessing
abundance and non-toxicity as the main attributes. Following CdTe technology [1], CdS is a widely
used partner layer for SbaSes solar cells. Related to CdS/SbaSes device configuration, a number of
studies reported findings and challenges regarding the intermixing phenomenon at the main
interface and suitability of various annealing for CdS (and related interface) and still, significant
room remains in developing strategies for interface optimization and understanding of the
physiochemistry behind [2]. In this perspective, this work provides a systematic investigation of the
effect of vacuum and air annealing at temperatures between 200 and 400 °C on the properties of
CdS deposited by chemical bath deposition and combined with Sb,Ses absorber obtained by close-
spaced sublimation the direct impact of the CdS annealing on the device performance is illustrated.
It is found that by varying the annealing temperature from 200 to 400 °C in both, vacuum and air
ambient, the morphology of CdS changes from highly dispersed small grain structure to sintered
dense grains, the band gap decreases from 2.43 to 2.35 eV and the electron density drops from
~10'" to ~10'"" ¢m™. These changes were correlated with the changes in the CdS lattice and
connected with the mobility of the OH group and the presence of secondary phases in CdS layers.
200 °C air annealing of CdS was found as an optimal treatment resulting in 2.8% Sb>Se3/CdS cell
efficiency - a 60% boost compared to the 1.8% performance of the device with as-deposited CdS.
Material and device characterization analysis is performed, providing complementary insights on
the interrelation between the physicochemical mechanism of the CdS annealing processes and

device functionality.
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