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Fig. S1 Molecular structure of copper phthalocyanine (CuPc) 
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Fig. S2 SEM image of top-view of the CsPbBr3 layer deposited with CuPc under a big 

magnification 

 

Fig. S3 Distribution of components in the carbon based CsPbBr3 PSC obtained by the 

line-scan analysis of EDX map 

 

Fig. S4 Raman spectra of the CuPc film deposited on glass substrate 
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Fig. S5 (Ahv)2 vs. energy (hv) curve of CsPbBr3 film calculated from the absorbance 

spectrum. The optical band gap of CsPbBr3 is measured to be ~2.3 eV 

 

 

Fig. S6 XPS characterizations of CsPbBr3 film. a Survey XPS spectrum of CsPbBr3 

film. Corresponding high-resolution XPS spectra of the b Cs 3d, c Pb 4f and d Br 3d 

regions 
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Fig. S7 J-V curves for the PSCs with different CuPc thickness 

 

Fig. S8 J-V curves of the carbon based CsPbBr3 PSC under both forward and reverse 

scans. The scan rate is 300 mV s-1 

 

Fig. S9 Pin-holes on the CsPbBr3 perovskite surface 
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Table S1 XPS binding energies and atomic ratios of Cs, Pb, and Br elements 

measured from the inorganic perovskite CsPbBr3 layer 

 Cs 

3d5/2 

Cs 

3d3/2 

Pb 

4f7/2 

Pb 

4f5/2 

Br 

3d5/2 

Br 

3d3/2 

Binding energy (eV) 724.5 738.4 138.4 143.2 68.3 69.3 

Atomic ratio (%) 21.4 21.4 57.2 

 

 

Table S2 Parameters of the PSCs with different CuPc thickness 

CuPc thickness 

(nm) 

VOC  

(V) 

JSC 

 (mA cm-2) 
FF 

PCE 

 (%) 

20 1.25 3.27 0.67 2.74 

40 1.25 5.53 0.71 4.93 

60 1.26 6.62 0.74 6.21 

80 1.13 5.83 0.62 4.07 

100 1.12 2.88 0.53 1.72 

 


