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This paper investigates the effect of defects on the electrical properties of monocrystalline silicon solar cells (mono-Si/m-Si). It characterises work function in terms of surface potential (SP) using scanning probe microscopy (SPM), and Kelvin probe force microscopy (KPFM) in force modulation mode, as opposed to the usual amplitude modulation mode. A decrease in SP poses a huge challenge for the reliability of photovoltaic (PV) solar cells because of the effect of long-term degradation on the cells which reduces the efficiency of PV devices. In this study, SP was obtained by measuring localised work function with KFPM and then defect localisation and characterisation were carried out with SPM to shed light on the origin of the defects. Furthermore, an in-depth comparison of the SP measurements from identified defective and non-defective regions of the solar cell was carried out to quantify the effect of defects on the SP of the cell.
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