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Abstract: Inorganic-organic hybrid perovskite solar cells have demonstrated a significant achievement by reaching a
certified power conversion efficiency of 25.2% in 2019 as compared to that of 3.8% in 2009. However, organic hole
conductors such as PTAA and spiro-OMeTAD are known to be expensive and unstable when they are exposed to
operational conditions. In this study, the inorganic hole conductor CuSCN was used to overcome such concerns. The
influence of dipropyl sulfide (DPS) and diethyl sulfide (DES) as CuSCN deposition solvents on the underlying perovskite
active layer was investigated. DES solvent was observed to be advantageous in terms of CuSCN solubility and mild for

the perovskite layer, thereby resulting in a power conversion efficiency of 16.9%.
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Fig. 1. Energy level diagram for CuSCN (inorganic hole conductor)-
based perovskite solar cells.
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Fig. 2. Photographs of the vials containing CuSCN solution in (a)
dipropyl sulfide (DPS) and (b) diethyl sulfide (DES). (c) Cu ion
concentration in CuSCN solution by ICP-OES analysis.
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Fig. 3. Top-view SEM images of perovskite films before and after
(a) DPS and (b) DES exposure as a CuSCN deposition solvent.
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Fig. 4. XRD patterns for perovskite films after (a) dipropyl sulfide
(DPS) and (b) diethyl sulfide (DES) exposure as a CuSCN
deposition solvent. (c) Perovskite film is included as a control.
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Fig. 5. Histograms with normal distribution of photovoltaic efficiency

from perovskite solar cells with CuSCN in dipropyl sulfide

(DPS) and diethyl sulfide (DES) as a CuSCN deposition solvent.

(b) J-V characteristics of the corresponding devices.

Table 1. Photovoltaic parameters of the best performing perovskite
solar cells based on inorganic hole conductor, CuSCN dissolved into
dipropyl sulfide (DPS) and diethyl sulfide (DES) as a deposition solvent.

Solvent Voc (V) Jsc (mAcm?) FF (%) PCE (%)
Dipropyl sulfide 0.976 21.23 69.96 14.5
Diethyl sulfide 1.057 21.90 72.90 16.9
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