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Abstract. Recently, Cu2ZnSnS4 (CZTS) with band gap about 1.50 eV is predicted to become 
an ideal light absorption material due to the abundant component elements in the crust being 
nontoxic and environmentally friendly. In this study, we propose a hybrid solar configurations 
with solution-processed CZTS nanocrystals and P3HT:PCBM bulk heterojunction. The 
forming double heterojunction, as charge can be separated at both the P3HT:PCBM and 
CZTS:PCBM interface is attributed to enhance the light harvesting efficiency. As a result, 
organic solar cells with CZTS nanocrystals show the higher efficiency 3.32 % compare to 2.65 % 
of reference organic solar cells. Improvement of the power conversion efficiency of 25% is 
obtained by the increase of the short-circuit current and fill factor. 

1. Introduction 

    Recently, the quaternary semiconductor Cu2ZnSnS4 (CZTS) has received considerable attention as a 
material capable of driving the development of low-cost and high performance photovoltaics [1]. 
Typically, CZTS is used as active material of CZTS/CdS based thin film solar cell (SC). Although the 
high-efficiency ( ≈ 10 %) is obtained, the containing high toxic cadmium (Cd) and using vacuum 
deposition method leads to an increase in the prices of products [2,3]. Hence, many efforts have been 
made to develop new CZTS based SCs with non-toxic materials and cost competitive. Alternative 
processing strategies including electrochemical and chemical-solution synthesis and deposition have 
got some reasonable success.[4,5] A heterojunction with CZTS Nanostructures (NSs) and [6,6]-
phenyl-C61-butyric-acid-methyl-ester (PCBM) of efficiency of 0.90 % has been reported by Saha et. 
al [2]. Even the  of SCs using CZTS NSs are lower than expectation, the CZTS NSs with controlled 
phase formation still reveals a great potential for devising low-cost and green SCs.  

In this paper, the hybrid SC with CZTS NSs and the blend of poly(3-hexylthiophene) (P3HT) and 
PCBM is reported. CZTS NSs were synthesized by solution-processed and simply deposited on 
substrate by spin coating method. The interpenetrating networks where the CZTS nanocrystals (NCs) 
as an additional absorber within the blended P3HT:PCBM is expected to improve the light harvesting 
and thus enhance the efficiency of fabricated SCs. 

2. Experiment 

2.1. Synthesis of CZTS nanocrystals and Device Fabrication  
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