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Abstract: Passivated emitter and rear cell (PERC) silicon solar cells are dominating the PV market. 

The drastic efficiency enhancement and cost reductions of this technology have driven a rapid global 

uptake of solar PV, which is required to tackle CO2 emissions. This technology represents the lowest 

cost in terms of dollars/watt. However, it suffers from bulk-related degradation mechanisms known as 

light and elevated temperature-induced degradation (LeTID) that substantially reduce the performance 

of modules in the field, which is not yet fully understood. For this technology to succeed, it is critical 

to find industrial solutions to mitigate degradation. This talk demonstrates the techniques to mitigate 

LeTID in the PERC solar cells by controlling the thermal process, making them stable upon installation 

in the normal operating field. By controlling the thermal process before (pre-fire annealing) and after 

(post-fire annealing) the contact formation firing, a novel LeTID elimination strategy is developed with 

5 seconds (post-fire annealing) and 3 minutes (pre-fire annealing) process durations. Transferring these 

approaches to commercial PERC cells with some modification, the loss of cells efficiency is suppressed 

to ≤1%rel from ~5%rel. The demonstration of these degradation mitigation strategies with short time 

durations may have a profound impact in eliminating degradation in commercial silicon solar cells, 

which will help to further reduce the levelized cost of electricity (LCOE) of solar PV. 
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