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In this study, the photoelectric parameters of
a monocrystalline silicon solar cell were
experimentally investigated under different
colored background conditions using the
Sinton Suns-Voc measurement system. The
Incident light spectrum was modified using
colored backgrounds, and changes in the |-
V characteristics, open-circuit voltage, and
short-circuit current were analyzed. The
results demonstrate the influence of spectral
conditions on photoelectric processes.
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In recent years, solar energy has become one of the most promising directions among renewable
energy sources. Im-proving the efficiency of solar cells and studying the photoelectric processes
occurring in them are important scientific tasks in modern physics and energy research [1]. In
silicon-based solar cells, incident light with different wavelengths is absorbed at different depths of
the semiconductor material. Short-wavelength radiation mainly generates charge carriers near the
surface region, while longer wavelengths penetrate deeper into the base of the material [2].
Therefore, the photoelectric parameters of solar cells strongly depend on the spectral composition of
the incident radiation.

In this work, the photoelectric parameters of a monocrystalline silicon solar cell were
Investigated using the Sinton Suns-Voc measurement system [3]. During the experiment, colored
background materials (red, yellow, green, blue, and silver) were placed between the light source and
the solar cell to modify the spectral composition of the incident light. For each condition, the open-
circuit voltage (Uoc) and pseudo short-circuit current (pseudo-Jsc) were measured. All experiments
were performed under identical geometric conditions, while the temperature of the solar cell was
carefully controlled. E
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3. Results and Discussion 0,035
The experimental results showed that the photoelectric parameters 003
of the monocrystalline silicon solar cell change signif-icantly
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The use of colored backgrounds modifies certain components of g 0015 | ——Falga
the incident light spectrum, which can lead to charge carrier gor | o WikoutBG
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generation at different depths within the semiconductor material. 0008
Analysis of the I-V characteristics indicates that the open-circuit :
voltage increases when colored backgr(_)unds are applied. The 0 o1 02 03 04 05 06
highest values were observed under a silver background U,V

(!reflector), which can t_)e explalped b;_/ tr_]e r(_eflectlpn of |nc_|dent Figure 1. Comparison of the IV
solar cell. The results obtained under red, yellow, green, and blue  solar cell under different colored background
backgrounds demonstrate the influence of spectral composition on conditions. Measurements were performed
charge carrier generation and recombination processes. using the Sinton - Suns-Voc - measurerment

system. | A
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4. Conclusion

In this study, the photoelectric parameters of a monocrystalline silicon solar cell were
experimentally investigated under different colored background conditions using the Sinton Suns-
\Voc measurement system.

The experimental results showed that the application of colored backgrounds significantly affects
the current-voltage (I1-V) characteristics of the solar cell. In particular, an increase in the open-
circuit voltage was observed when a silver foil used as a reflector was applied. This effect can be
explained by the increase in the intensity of incident radiation and the enhanced generation of charge
carriers in the semiconductor material.

In addition, modification of the spectral composition of the incident light by different colored
backgrounds leads to charge carrier generation at different depths within the semiconductor. This, In
turn, affects the photoelectric response of the solar cell.

The obtained results demonstrate that the use of colored backgrounds allows comparative
analysis of the spectral re-sponse of solar cells and enables evaluation of photoelectric processes
occurring in semiconductor materials. This ap-proach can be applied as an additional experimental
method for studying the performance characteristics of solar cells. —
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