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Figure S1. XPS results of TiO2 on Ti2p. 



 
Figure S2. EDX mapping of the annealed thermal-evaporated Sb2S3 films. 

 
Figure S3. Samples of the thermal-evaporated Sb2S3 films: left is the as-deposited film, right is the annealed film. 
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Figure S4. Statistics of PCE (a), Voc (b), Jsc (c) and FF (d) of the devices. 



 
Figure S5. The J-V curve of the devices based on 0.2Li + TiO2 with highest Voc. 

Table S1. Photovoltaic parameters of thermal-evaporated Sb2S3 solar cells with different Li-doped TiO2. 

Mesoporous 
TiO2 Rs (Ω·cm2) Rsh (Ω·cm2) PCE (%) FF Voc (V) Jsc (mA/cm2) 

undoped TiO2       
 14.7 41 1.88 0.27 0.585 11.82 
 20 40 1.23 0.22 0.580 9.62 
 36 52 0.99 0.22 0.595 7.76 
 19 51 2.46 0.32 0.590 12.9 
 19 41 1.32 0.24 0.590 9.9 
 34 75 0.91 0.22 0.600 6.95 
 87 168 3.74 0.45 0.595 13.8 

Average 32.8 66.9 1.79 0.28 0.591 10.39 
0.05Li-TiO2       

 14 39 1.37 0.23 0.595 10.59 
 16 87 1.13 0.25 0.620 7.34 
 9 48 1.36 0.23 0.625 9.46 
 15 43 1.84 0.37 0.605 11.5 
 22 64 2.7 0.35 0.600 12.8 
 57 100 3.19 0.41 0.595 13.2 
 18 42 1.91 0.27 0.600 11.7 

Average 21.6 60.4 1.93 0.30 0.606 10.94 
0.1Li-TiO2       



 91 139 3.43 0.44 0.590 13.2 
 81 154 3.59 0.46 0.595 13.2 
 103 166 3.73 0.46 0.600 13.4 
 76 117 3.73 0.43 0.620 14.0 
 84 167 3.75 0.47 0.600 13.3 
 102 165 3.78 0.47 0.600 13.4 
 71 141 3.86 0.46 0.610 13.7 
 69 123 4.03 0.45 0.635 14.1 

Average 84.6 146.5 3.74 0.455 0.606 13.54 
0.2Li-TiO2       

 68 149 4.42 0.46 0.635 15.0 
 65 134 4.00 0.45 0.645 13.8 
 50 123 3.83 0.44 0.620 13.9 
 78 143 3.94 0.45 0.615 14.2 
 77 130 4.02 0.45 0.610 14.7 
 49 117 3.85 0.44 0.640 13.8 
 82 142 4.18 0.46 0.635 14.4 

Average 67.0 134 4.03 0.45 0.629 14.26 
 


