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Abstract

One of the ways to improve the performance of solar cells is the inclusion of Luminescent Down Shifting (LDS) layers on the cell’s top, so that the available photon flux
density can be increased at a wavelength range where the cell has a high internal quantum efficiency (IQE). In this work, we show a theoretical model to determine the
cell illumination current density, considering the modified solar spectrum and the optical losses due to an LDS layer. It is shown that the LDS layer thickness must be
optimized for minimizing the optical losses. Examples of application of this type of technology for CdTe thin film solar cells are described, showing that it is possible to
increase their performance by more than 20%.
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_The available photon flux P(\), can be written as in equations (1)-
(4), where ¢¢(4) corresponds to the solar spectrum AM 1.5, R(A)
is the reflectance, T(\) the transmittance, Sz (1) is the normalized
emission spectrum by the LDS layer, and np5(4) is the efficiency
with which this layer downshifts and emits photons in the
proper direction for absorption by the solar cell.
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LDS/Solar cell are compared for
CdTe, and it is shown that in
both cases the CdTe cell can
improve its efficiency around
21% when using Lu;Al:0O;,:Ce’* Ag
as an LDS layer. JL = q * f

Figure 1. Structure for thin fil solar cell with an LDS layer a) on top the
cover glass and b) below the cover glass.

In equation (5): q is the magnitude of the electron’s charge and 7;,:(1) is the cell’s
internal quantum efficiency. The limits are the minimum wavelength (A;,) for photons
P(A) *Nine(2) xdA (5) in the respective solar spectrum and the maximum wavelength (1,) to be absorbed by
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