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Tandem solar cells are among the most promising technologies to surpass the efficiency of single-

junction silicon cells, with current records (34.85%)1 exceeding the Shockley–Queisser limit. To achieve 

further performance improvements, understanding the recombination processes at each step of the 

cell fabrication can lead to optimized design and stack architecture. Transient photoluminescence 

(TrPL) measurements enable the determination of photogenerated charge carrier decay times2. These 

decay times can be interpreted to estimate bulk and interfacial recombination, as well as charge carrier 

separation or interface charging effects2. 

The goal of this work is to study the impact of each layer of the Perovskite/Silicon tandem device, 

from the bare perovskite layer on glass or on cSi to the complete tandem cell, with TrPL measurements 

(Figure 1&2) and establish some references for future characterizations. The impact of passivation was 

also investigated: for each split, samples passivated with Piperazinium Diiodide (PDI) were fabricated 

in order to evaluate its influence on recombination dynamics. Initial results show good reproducibility 

and repeatability. As expected from literature, the addition of a C60 layer on the perovskite 

significantly reduce the decay times from tens of microseconds to hundreds of nanoseconds. More 

surprisingly, the PDI passivation, while improving the VOC of complete devices (data not shown here), 

reduce the observed decay times and alter the shape of the PL decay curves. To better understand 

these phenomena, another representation of the TrPL data, intruduced by Krückemeier et al.3 is being 

examined: the decay time displayed as a function of the time-dependent quasi-Fermi-level splitting, 

which helps distinguishing between different recombination mechanisms and transient charge 

transport phenomena. Modeling approaches are also being explored to support the complex analysis 

of the data. In addition, other passivation pathways are currently being studied.  
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Fig. 1 - TRPL curves showing recombination dynamics across different layer 
stacks of a perovskite/Si tandem solar cell, with and without PDI 
passivation. Colours correspond to the outline of each analysed sample in 
Fig.2. 

Fig. 2 - Representation of each 
analysed sample. 

 



 


