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Abstract:

In the few past years, Solar cells based on Cu>ZnSnS4 (CZTS) are very promising thin-film solar cells
due to their appropriate absorption coefficient and optical band gap, low-cost, non-radioactive and
environmental friendly behavior. However, CZTS devices show poor efficiency and identifying
deficiencies and making improvements is necessary. In the present study, various anti-reflection
coatings at the top surface of the solar cell were proposed. Minimization of the reflectance is carried
out to optimize the thickness of ARC layers using Lumerical software. The density of the short-circuit
photocurrent increases from 18.4 mA.cm™ for solar cells without an antireflection coating to 36
mA.cm? for those with MgF, layer coating.
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Figure (1): Reflection of light from three different layers.
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Figure (2): Computational cell Yee. Each field component is surrounded by four components [11].
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Figure (3): Real and imaginary refractive index of CZTS material.
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Figure (4): Schematic of simple CZTS solar cells.
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Figure (5): Schematic of the simulation environment.

Table (1): Input parameters in Device.
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Figure (7): variation in the absorption enhancement coefficient (G) with the thickness of the anti-reflective layer.
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Figure (8): variation in the absorption enhancement coefficient (G) with the thickness of the anti-reflective layer.
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Figure (9): J-V curve of CZTS solar cells with and without anti-reflective layer.

Table (2): Photovoltaic characteristics of CZTS solar cells with and without different anti-reflective layers.
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Figure (10): External Quantum Efficiency (EQE) of CZTS solar cells with and without different anti-reflective layers.
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