
Inverted Organic Solar Cell Applications of Benzodithiophene and 

Benzotriazole Bearing Alternating Copolymer 

Inverted organic solar cells (IOSCs) have attracted great interest over the past few decades due to their lower cost, environmently friendly nature 

and ability to coat on flexible surfaces. IOSC is a solid state electronic device in which the active layer is a thin film of organic compound that 

absorbs light to generate electricity. Conjugated polymers having alternating single and double bonds are able to delocalize the electrons along the 

polymer backbone through the continuous sp2 hybridization of carbon atom  providing mobility of charge carriers, hence creating conductivity [1].  

In this study, a novel alternating donor-acceptor copolymer containing benzodithiophene and benzotriazole was synthesized. Thiophene was 

incorporated as a -bridge in polymer P1 and it was used as the donor material in fabrication of bulk heterojunction inverted solar cells. 

Electrochemical studies of the polymer were carried out with the use of cyclic voltammetry (CV) to determine the HOMO and LUMO energy levels. 

Photovoltaic performance of the P1 was investigated using inverted device structure of ITO/ZnO/Polymer:PC71BM/MoO3/Ag. 

Introduction 

Preparation of IOSCs 

2.45 cm x 2.45 cm ITO-glass substrates were cleaned via sonication in different solvents for 15 minutes. O2 plasma was carried out to eliminate 

organic impurities. ZnO which was filtered with 0.22 μm PTFE filter was spin-coated as the electron transport layer. Polymer solutions were 

prepared with different weight ratios, concentrations and processing additives to obtain the optimized cell construction. Solutions were stirred 

overnight and then filtered with 0.45 μm PTFE before spin-coating on ZnO layer. Finally, evaporation process was carried out by proper mask. 

MoO3(10 nm) and Ag (100 nm) electrodes were deposited, respectively. 

Experimental 

Results and Discussion 
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Conclusion 

In this work, electrical band gap value of P1 was obtained as 2.20 eV. The inverted organic solar cell device based on P1:PC71BM (1:3, w/w) with 3% 

DPE exhibited the best power conversion efficiency of 1.30 % with a Voc of 0.52 V, a Jsc of 4.51 mA cm-2 and a FF of 54.97 %. 

Figure 1.Chemical structure of P1 

Table 1. Electrochemical Properties of P1   

Table 2. Photovoltaic parameters of P1:PC71BM based IOSC 

Figure 3. J-V characteristic of P1:PC71BM  

based IOSC 

Figure 2. Single-scan cyclic voltammogram of P1 films in 0.1 M TBAPF6 / ACN 

electrolyte solution  
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