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ABSTRACT

Characterization of the performance of
multi-junction devices (solar cells and modules), such as the
a-Si/thin-film c-Si structure, includes more technological
complexity than that of single-junction devices. It is useful to
understand the effect of the spectrum and irradiance of the
incident light on the performance of the multi-junction devices,
in order to estimate their performance under various climate
conditions. Characteristics of multi-junction devices depend
on the photocurrent generated by the component cells and
their I-V curves. Therefore, information on the |-V curve of
each component cell is important to characterize the devices
precisely. In this study, a method to evaluate the I-V curve of
each component cell of the monolithic multi-junction devices

is successfully developed.
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Fig.1

The basic procedure for the separation of the
1-V curve of each component cell of the multi-junction solar
cells. The present method does not require theoretical I-V

formula or parameter fitting.
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Fig.2 Relative spectral response of the top and bottom

cells, and the spectral irradiance of the solar simulator
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Fig.3

spectral conditions using filtered solar simulator light.
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Relative photocurrent(top)

Calculated photocurrent generated by each

component cell from the spectral irradiance of the filtered

solar simulator light and the spectral responses of the

component cells. The photocurrent is normalized to the

values under STC.
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Calculated I-V curves (photocurrent and dark

current) of the component cells (top, bottom).
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Fig.4 Calculated photocurrent generated by each

component cells from the spectral irradiance of the filtered

solar simulator light and the spectral responses of the

component cells.
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Experimental (circles) and calculated (lines) I-V

curves of the devises at different spectral conditions.
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Fig. 8 Contour plot of the calculated (a) Isc (b) Voc (C)
Pmax (d) FF of the devise, plotted versus the photocurrent
of the top and bottom cells. The photocurrent is normalized

to the values under STC.
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