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Figure S1. Top-view SEM image of the Cs2Pbl>Cl»/CsPbl> sBro s perovskite film.
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Figure S2. PL spectra of perovskite film, perovskite/CuSCN film and perovskite/Co3;04/CuSCN
film
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Figure S3. The EQE and integrated Jsc curves of CsaPbloClo/CsPblz sBry s perovskite solar cells
without Co304 buffer layer and with 1 mg/mL Co304 buffer layer.
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Figure S4. Nyquist diagrams for Cs;Pbl>Clo/CsPbl, sBros perovskite solar cells without Co3O4
buffer layer and with 1 mg/mL Co304 buffer layer; the inset depicts the equivalent circuit model of
the devices in the EIS.



Table S1. Photoelectric performance parameters of Cs:Pbl.Cl./CsPbl2sBros perovskite solar
cells with different concentrations of CosO. between perovskite/CuSCN layers.

Device Jsc (mA em?) Voc (V) FF (%) PCE (%)
Perovskite/CuSCN 13.93 1.07 66.28 9.87
P&Zgjgi/:é?r 14.06 109 66.14 10.12
P&Zgjgi/:gé 14.00 110 6841 10.55
P&Zgjgi/slglg 14.05 L1l 7126 1113
P(:(;(V)S%E/SICSI?I 13.64 1.07 64.07 9.34
ng(;(v)iljgi/szcolg 13.67 1.02 62.12 8.64

Table S2. Carrier lifetimes of perovskite, perovskite/CuSCN, and perovskite/Co304/CuSCN films
obtained from curve-fitting TRPL spectra using a double exponential function.

Sample A1 71 (ns) A; 72 (nSs) Tave (NS)
Perovskite 0.46 1.64 0.53 15.70 9.08
Perovskite/CuSCN 0.99 1.87 0.18 13.45 4.27
Perovskite/Co304/CuSCN 0.57 1.15 0.41 5.71 3.00

Table S3. Performance parameters of the fitted EIS maps for Cs,PbI>Cl,/CsPbl; sBro s perovskite
solar cells without Co304 buffer layer and with 1 mg/mL Co304 buffer layer.

Device R, (Q) Rrec (Q) C (F)

Perovskite/CuSCN 18.05 2315 4.86x107
Perovskite/Co304/CuSCN 17.72 10184 4.21x107




