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wavelength region increases and the short-circuit current of solar cell increases linearly with the increase of irradiance
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of bias light. The spectral distribution of bias light also has influence on the SR of solar cell. Large spectral

research objects, we study the influences of bias spectral characteristics such as irradiance and spectral distribution
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Fig. 1 (a) Spectrum of bias light and relative spectral response curves of (b) simulated amorphous silicon solar cell,

(¢) monocrystalline silicon solar cell and (d) multicrystalline silicon solar cell with/without bias light illumination
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Table 1  Spectral mismatch factor oy of three kinds of solar cells with/without bias light illumination

Simulated Simulated amorphous silicon solar cell Monocrystalline silicon solar cell Multicrystalline silicon solar cell
imulat
S Without With Without  With Without  With
light Deviation /% Deviation /% Deviation /%
illumination illumination illumination illumination illumination illumination
A 1.05785 1.05783 0.00 1.00152 1.00120 0.03 1.00165 1.00077 0.09
B 0.96892 0.96874 0.02 0.99993 1.00153 —0.16 0.99967 1.00275 —0.31
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Fig. 2 (a) Spectra of bias light and spectral response curves of (b) simulated amorphous silicon solar cell,

(¢) monocrystalline silicon solar cell and (d) multicrystalline silicon solar cell at different bias light irradiances
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Table 2 Short-circuit current i, of three kinds of solar cells at different bias light irradiances

1o/mA
Irradiance /(Wem ?) Simulated amorphous Monocrystalline silicon Multicrystalline silicon
silicon solar cell solar cell solar cell
100 36.104 116.229 122.975
500 36.153 116.765 123.912
800 36.175 117.108 124.304
1000 36.232 117.299 124.513
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Fig. 3 Spectra of bias light after adding (a) long-pass filters and (b) short-pass filters in bias optical path
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Table 3 Short-circuit currents of multicrystalline silicon solar cell under the condition of different band-pass filters

Filter T meas / MA {/mA Deviation /%
Without (full spectrum) 124.513 124.546 0.03
SP930 123.952 124.001 0.04
SP810 123.470 123.896 0.34
SP710 123.040 123.701 0.53
1L.P435 124.534 124.362 —0.14
LP560 124.634 123.893 —0.54
LP720 124.792 123.572 —0.98
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Fig. 4 Spectral response curves of three kinds of solar cells at different bias light irradiances. (a)(b) simulated amorphous

silicon solar cell; (c¢)(d) monocrystalline silicon solar cell; (e) (f) multicrystalline silicon solar cell
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