
Scientific Achievements:
Developed modulated electroluminescence (MEL) 
technique for relaxation time measurements of 
different kinds of solar cells. Developed a systematic 
characterization framework to extract key parameters 
in HIT solar cells.
Significance and Impact:
Versatility of MEL makes its widely applicable for 
determining effective time or response time of 
finished solar cells. The characterization framework  
will be helpful in optimizing HIT™ cell technology, but 
will also be relevant for any other thin-film technology 
dictated by similarly complex interplay of device 
parameters. 
Research Details:
• MEL was applied to textured and non-textured  Si-HJ cells 

to determine recombination lifetime (Fig.1).
• Using C-f, C-V (Fig. 2) and impedance spectroscopy 

measurements, key parameters of HIT cells were extracted 
and their origin were explained using simulations.
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Figure 2: Simulated low- and high-frequency Mott-
Schottky plots of silicon heterojunction solar cells [1].
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Figure 1: MEL response of a textured and a non-textured 
silicon heterojunction solar cell [2].
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