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Development of Compact Cylindrical Photovoltaic Devices for Perovskite Solar Cells
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Abstract:

Sealing technology has become a critical issue for achieving high stability in solar cells, with
introduces of perovskite solar cells. This is because organic-inorganic hybrid type perovskite
materials are more sensitive to factors such as air and high temperature compared to traditional
silicon-based solar cell materials. Those issues are not limited to the perovskite solar cells; it
also affects next-generation solar cells, including compound, organic, and dye-sensitized solar
cells. Additionally, these new-generation solar cells generally demonstrate higher efficiency
compared to traditional flexible solar cells (e.g., amorphous silicon). Therefore, achieving high
performance and flexibility in solar cells depends on ensuring their stability. Our development
of "compact Cylindrical Photovoltaics (Cylindrical PVs)" addresses this by providing high
atmospheric barrier properties. This paper discusses our progress improvement for power in
developing cylindrical PVs.
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Fig.1 Schematic of feature of cylindrical PVs.
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Fig.2 (a) Schematic for method of fixation in solar cells with glass
substrate for the cylindrical PVs. (b) Detail of contact clip shape.
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Fig.3 (a) Appearance and schematic of measurement in solar simulator. (b) I-V curve and PV parameters under ISUN.
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Fig.4 Results of stability under the 85°C 85%RH. (a)Normalized efficiency, (b)Normalized Voc, (c)Normalized Jic, (d)Normalized FF'
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Table 1 Summary of efficiency for outdoor exposure each day.

Pax.

PdofmWivcar'-day] [mWh'em?’ - day] N [%]

7Feb, 2024 60.95 851 1396
8 Feb. 223.68 24.36 10.89

9 Feb. 268.56 28.11 10.47
10Feb 289.92 31.00 1069
11Feb, 283.83 20,88 10.53
12Feb. 335.06 3241 967
13 Feb. 32093 3067 9.56

#Reference 1SUN = 100mW/cm?
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