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Cu(In,Ga)(S,Se)2 (CIGSSe) based thin-film solar cells have recently achieved the outstanding performance of 

22.9%[1] efficiency at the laboratory scale. In contrast, the best performance of CIGSSe commercial modules 

does not exceed 17.5%[2]. Such a difference is inherent to the actual architecture of the modules (P1, P2, P3 

patterning), leading to a decreased active area, an increased series resistance as well as optical losses due to 

the increased thickness of the transparent conductive oxide (e.g. AZO). 

To overcome these limitations, we propose a modified architecture of modules (see Fig. 1) where the cells are 

interconnected via the metallic grids.[3],[4] Our approach consists in using Ni/Al/Ni buses (e-gun evaporated 

throughout a shading mask) to electrically connect the rear contact of the cell N to the top window layer of the 

cell N+1. Independently of the absorber’s bandgap energy, this architecture allows to (i) increase the width of 

the cells and (ii) decrease the thickness of the AZO layer without resistive losses.  

Fig. 2 compares the IV curves of a cell of 0.5cm² and our alternative module composed by 3 cells. The VOC of 

the alternative module is 2.07 V (i.e. 690 mV per cell), which is very close to the VOC value of the cell (706 

mV). The most impressive result concerns the FF achieved with the alternative module, which reaches the 

outstanding value of 82 %, yielding a total area efficiency of 16.5%.  

The details concerning our alternative modules fabrication will be presented during the JNPVs and the device 

performance will be further discussed. 
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Fig. 1. Schematic representation (not to scale) of the  

alternative module with a cross section view. It presents  

interconnection layout between two adjacent cells  

and the flow of current is shown by the white arrows. 
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Fig. 2. IV-curves for two devices based on 

CIGSe: cell and alternative module, 

considering the active area. 

 


