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Publishable summary

Within NextBase consortium, light management techniques were evaluated looking not only at light
in-coupling at front side and rear side back reflectance but also as function of front surface passivation
and bulk lifetime. Reflectance, recombination and optical absorption parasitic losses were extracted
from measured or simulated reflectance and EQE spectra.

Regarding front side light management, promising optical systems are under development, for
example the modulated surface texturing or the 2/3 ARC system, reducing losses below 0.32 mA/cm?2.
In case of modulated surface texturing, almost perfect broad band light in-coupling is achieved thanks
to nano-texturing properties. Concerning the 2/3 ARC system, a stack that includes MgF,/SiNx and/or
SiCx is being investigated, lowering optical losses in random textured front. As a reference, in case of
single SiNx ARC, losses increase to 0.6 mA/cm?.

From the evaluation of rear side light management, promising approaches were identified in devices
or optical systems featuring textured rear side. These approaches show losses below 0.5 mA/cm? when
compared to their flat rear side counterparts, thus validating advantages of rear side scattering.
Through combining best front and rear light management approaches developed in the project,
maximal Js. = 42.64 mA/cm? can be achieved. Looking into recombination analysis, state-of-art
chemical passivation is crucial to get Jic > 42 mA/cm?. In absence of front surface field, such a
passivation quality is attainable using intrinsic a-Si:H as passivating layer, a solution that all partnersin
NextBase consortium use. Finally, standard bulk lifetime quality obtained in WP3 allows Jsc > 42
mA/cm?.
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