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Figure 1. The structure of solar cells. (a) c—Si (Crystalline Silicon) and (b) a—Si:H Amorphous Silicon).

Table 1. Electrical parameters of solar cells,

Samples Ve (V) Je (mA/cm®) F.F Efficiency (%)

c—Si 0.63 36.75 0.75 17.59

a—SitH 0.89 12,03 0.72 7.
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Figure 2. Angular quantum efficiency measurement
system,
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Figure 3. SEM images. (a) c—Si (side), (b) c—Si (surface), (c) ¢ —=Si (front), (d) a—Si:H (side), (e) TCO-ZnO:B (front).
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Figure 4. External quantum efficiencies depending on the incident angles. QE of c—Si (a) and a-Si:H (b).

Table 2. Current density (Jsc).

Incident angles (°)
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The conversion efficiency of solar cells depending on incident angle of light is important
for building-integrated photovoltaics (BIPV) applications. The quantum efficiency is the ratio
of the number of charge carriers collected by the solar cell to the number of photons of
a given energy shining on the solar cell. The analysis of angle dependence of quantum
efficiencies give more information upon the variation of power output of a solar cell by
the incident angle of light. The variations in power output of solar cells with increasing
angle of incidence is different for the type of cell structures. In this study we present the
results of the quantum efficiency measurement of single-crystalline silicon solar cells and
a-Si:H thin-film solar cells with the angle of incidence of light. As a result, as the angle
of incidence increases in single-crystalline silicon solar cells, quantum efficiency at all
wavelength (300~1,100 nm) of light were reduced. But in case of a-Si:H thin-film solar
cells, quantum efficiency was increased or maintained at the angle of incidence from O degree
to about 40 degrees and dramatically decrease at more than 40 degrees in the range of visible
light. This results of quantum efficiency with increasing incident angle were caused by haze
and interference effects in thin-film structure. Thus, the structural optimization considering

incident angle dependence of solar cells is expected to benefit BIPV.

Keywords : Silicon solar cell, Anti-reflection coating, Texture, Incident angle of light, EQE,
Building-integrated photovoltaics
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