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Abstract: The effects of defects on the performance of all inorganic perovskite solar cells was studied using a one-
dimensional solar cell simulation software SCAPS. It is found that in the device ITO/SnO,/CsPbl;/Cul/Au, the densi-
ty of the defects at the Cul/CsPbl; interface and in the CsPbl; photoactive layer has dramatically influence on the per-
formance of the device. With the increase of the defect density, the open-circuit voltage, short-circuit current, filling
factor, and power conversion efficiency of the device all decrease, especially when the defect density exceeds 10"
cm”. On the contrary, the defects at the CsPbl;/Sn0, interface have almost no effect on device performance. By opti-
mizing the defect density of the device, the thickness and doping concentration of the photoactive layer, a power con-

version efficiency higher than 20% can be obtained in the all inorganic perovskite solar cells.
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Fig. 1 Schematic device structure (a) and the energy levels

(b) of the all inorganic perovskite solar cells
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Tab. 1 Material parameters used in the simulation

Thickness/nm E/eV xleV & N/em™

N/em™ p/(em®-V7'-s™) MI,/(cmZ-V"-s") N/em™ Nyfem™ N/em™

Sn0, 25 3.5 4 9 4.36x10" 2.52x10"
CsPbl, 350 1.73 3.95 6 1.1x10" 8x10"
Cul 170 3.1 2.1 6.5 2.8x10”  1x10”

20 10 0 10" 10"
16 16 10" 0 2.07x10"
100 43.9 10" 0 10"
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Fig.2 J-V curves of the devices with different trap density
at the Cul/CsPbl; interface
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Fig. 4 J-V curves(a) and IPCE spectra(h) of the devices

with different trap concentration of CsPbl;,
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Fig. 5 J-V curves (a) and IPCE spectra(h) of the devices
with different thickness of CsPbl;
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Tab. 3 Performance of the devices with different thickness
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