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             Organometallic low band gap semiconductor materials have recently received high 

attention as sensitizers in dye-sensitized solar cells (DSCs) due to their characteristics such as, 

high extinction coefficients, tuneable band gaps and their capability to use with TiO2-based 

photoanodes. Methylammoniumlead iodide (CH3NH3PbI3/MAPbI3) perovskite sensitizer is 

also a hole conducting material with low conducting properties. In this work, a dye-sensitized 

solid-state solar cell is fabricated using  MAPbI3  as visible light sensitizer to replace the 

traditional ruthenium based dye and poly(3,4-ethylenedioxythiophene):poly 

(styrenesulphonate) (PEDOT:PSS) as the  hole-conducting material. TiO2 films were prepared 

according to standard methods using a Ti4+ precursor and TiO2 colloidal solutions. The 

solutions were sprayed on to FTO substrates using atomized spray pyrolysis deposition 

technique (ASP) at a rate 1.3 cm3 min-1 with the aid of pressurized air (0.2 MPa) flow. Then 

MAPbI3 was deposited on the TiO2 films following a sequential deposition technique using 

PbI2 in N,N-dimethylformamide and CH3NH3I in 2-propanol solutions and drying at 70 ⁰C for 

30 minutes. The PEDOT:PSS solution was gently spread on the surface of MAPbI3-coated 

TiO2 photoanodes to fabricate cells with configuration FTO/TiO2 dense layer/ MAPbI3 coated 

TiO2 porous layer /PEDOT:PSS/Pt/Cr/ FTO. The cells were illuminated from the back side 

through the TiO2 coated glass surface using AM 1.5 simulated sunlight (Peccell L01) to obtain 

I-V characteristics. The cell with optimized TiO2 dense layer and porous layer shows a 

conversion efficiency of 1.67%.  This cell gives a Jsc of 7.275 mA cm-1 and Voc of 0.490 V. 

Though the TiO2 dense layer ensures the formation of perfect p-n heterojunction between TiO2 

and PEDOT:PSS, the decrease in the efficiency at a higher sheet resistance of the dense layer 

is observed possibly due to increase in the series resistance of the cell. The SEM study of the 

TiO2 layers clearly show the high porosity in the porous layer and highly packed grains in the 

dense layers. The high porosity at the TiO2 layer is necessary to increase the active area of the 

cell, which leads to high current yields. XRD data confirms formation of MAPbI3 on TiO2 

according to published work. The study clearly shows the possibility to use PEDOT:PSS as a 

secondary hole conducting material for the MAPbI3 sensitized solid state solar cells. 
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