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Impacts of electron and proton irradiation properties for Earth Abandance semiconductors
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Abstract

Nickel oxide (NiO) has been investigated for the p-type layer of visible-light transparent solar cells, because the
bandgap of NiO is 4.0 eV. The solar cells properties of electron-irradiated NiO/ZnO “visible-light transparent” solar cells
are investigated. The normalized efficiency of NiO-related solar cells decreased when fluence was greater than ~10%°
cm2 for electron irradiation. This tendency is quantitatively the same as that of Cu(In,Ga)Se, (CIGS) and Cu2ZnSnS,
(CZTS) solar cells, and better than that of Si solar cells. One of the origins of degradation may be due to the formation of
deep defects and non-radiative recombination centers in the NiO layer. These results indicate that the NiO-related solar
cells show excellent tolerance of electron radiation, similar to a CIGS and CZTS solar cell. This study partially clarifies
the degradation mechanism of NiO-related solar cells and constitutes the first step towards not only commercial use on
the ground but also for space applications. A further in-depth investigation is needed to reveal the degradation region and
mechanisms in NiO-related solar cells.
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Fig. 1 Typical NiO-related Solar cell structure and
cross-sectional SEM image.
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Fig. 2 Typical EQE spectrum of NiO-related
visible-light transparent solar cell.
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Fig.3. Normalized (a) Voc, (b) Jsc, and (c) FF values of
electron-irradiated NiO-related solar cells as a function
of irradiation fluence.
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Fig. 3(continuous). Normalized (d) -efficiency

values of electron-irradiated NiO-related solar cells
as a function of irradiation fluence.
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