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Abstract- We first introduce selected approaches, conceptsarhnological strategies to control light
collection and absorption in photovoltaic ultrattilm cells for both solar and indoor light harvest
We then illustrate light trapping into photonic st structures with examples of structures andcdsy
including 100nm thick hydrogenated amorphous giliemd 1pm thick crystalline layer solar cells.
Finally, we discuss on the interest of photonicstay/structures to enhance non linear optical peEe

like down conversion for'8generation solar cells.

During the past decades, research in the fielchofqwoltaic (PV) solar cells was mainly driven baterial
development, technological upgrading and cost rgolucNew challenges have emerged with third gdimra
PV devices, with a view to achieving very high @fncy and low cost systems by using a wider spenge.

In this scope, the recent development of Nanoplicgdmas triggered the emergence of novel conceptight
management in photovoltaic cells. This includesdet light trapping and strategies to control tighsorption

in thin film photovoltaic cells especially with Plomic Crystal (Ph.C.) [1]: it enables to reach leigabsorption
increase with a high angular tolerance, over thelatsolar spectrum that enables to reach a verl hig
absorption increase, over the whole solar spectriinese approaches allow facing specification ohtlig
absorption for both solar and indoor light. In firet case, the major issue is to enable a broatilbésorption
enhancement mostly under a normal incidence whilthé second case, the Ph.C parameters are adjosted
achieve a robust optical response over a broadcrahgolid angles as well as to match the particeihaission

spectra of the indoor light sources.
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Figuresl. SEM views of the photonic crystal structure (aigl absorption spectra under normal incidence

measured for the reference and patterned strudtoyes
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In this communication, we will first introduce thiesign [2], fabrication, and optical characterizatof
photonic crystal hydrogenated amorphous silicoBi(B) solar cells structures using 1D [3] or 2D ®hi4, 5]
as shown in fig 1. Such a corrugation of the citvato a broader spectral absorption but alsotéebangular
response allowing being good candidate in bothr sold indoor photovoltaic.

Then, we introduce designs and experimental resbitsined for solar cell structures based on cliysta
silicon layers with thicknesses in the micrometange [6] demonstrating spectral and angular alisorpt
enhancement.

In parallel, and to go further in the complexity thie cells, a better understanding of the phenomeno
playing a role in light absorption in PV cell waadied [7, 8]. We used the “time domain coupled entteory”
to model light absorption in our device especifidigusing in 2 modes interaction.

Lastly, as an outlook, we discuss on the posgjhititassist UV light absorption and IR light emissiusing
a down conversion layer [9], especially usefultia tase of indoor photovoltaic cells. For instamaeg earth
doped thin layers can absorb UV light and convewrdto IR light with an efficiency upper than 13lin our
case), which is more efficiently converted intoeactrical current by a c-Si solar cell. The e#finty of this
process can be greatly increased if, e.g., UV lidisorption can be strongly enhanced by photoyitals.

To conclude, using the possibility to take contsbthe properties of optical modes, including thiioton
lifetime and their radiation pattern, is a greapaunity to generate novel generations of photaiolcells
exhibiting specifically designed characteristicattltan handle absorption enhancement in both saad
indoor light harvesting.
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