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Fig. S1 Schematic illustration of engineering process of cells with GO modified 

PEDOT:PSS layer 

 

Fig. S2 AFM images of PEDOT:PSS modified without a and with b GO pieces 
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Fig. S3 Contact angles of PEDOT:PSS surface modified with different condition. a 

PEDOT:PSS surface; b GO modified PEDOT:PSS surface; c PEDOT:PSS with 

ethanol treatment; d Chemical structure of PEDOT:PSS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S4 I–V curves of PEDOT:PSS, PEDOT:PSS treated with ethanol and 

PEDOT:PSS/GO films and the inset is the schematic diagram of testing structure 
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Fig. S5 Images of perovskite films growth on PEDOT:PSS and GO modified 

PEDOT:PSS before and after exposed to the saturated water vapor pressure at room 

temperature for 1.5 h 

 

 

 

 

Fig. S6 J–V curves of PSCs with different hole transport layer. Perovskite layer was 

directly spin coated onto ITO, ITO/GO-30, ITO/GO-100 and PEDOT:PSS treated 

with ethanol solvent, respectively. GO concentrations spin-coated onto ITO electrode 

are 30 mg L-1 (GO-30) and 100 mg L-1 (GO-100), respectively. PEDOT:PSS surface 

after annealing at 140 °C was treated with ethanol at 4000 rpm for 1 min 
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Fig. S7 J–V curves of PSCs with different hole transport layer: PEDOT:PSS and 

PEDOT:PSS modified with GO of 10 mg L-1 (GO-10), 30 mg L-1 (GO-30), 50 mg L-1 

(GO-50) concentration 

 

 

Table S1 Parameters of corresponding PSCs from Fig. S3 

 

 

 

Table S2 Parameters of corresponding PSCs from Fig. S4 

Hole transport layer Voc (V) Jsc (mA cm-2) FF (%) PCE (%) 

PEDOT 0.87 18.47 74.12 11.90 

PEDOT/GO-10 0.95 18.43 76.40 13.44 

PEDOT/GO-30 0.94 21.92 74.78 15.34 

PEDOT/GO-50 0.92 21.47 74.67 14.82 

 

Hole transport layer Jsc (mA cm-2) Voc (V) FF (%) PCE (%) 

ITO/GO-30 7.34 0.68 36.70 1.83 

ITO/GO-100 8.02 0.68 45.92 2.51 

PEDOT:PSS with ethanol 

treatment 

17.00 0.87 67.09 9.87 

ITO 6.01 0.46 27.41 0.76 


