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Abstract Conventional satellites are generally large satellites that are multi-functional and have high
performance. However, small satellites have been gradually drawing attention since the recent
development of lightweight and integrated electric, electronic, and optical technologies. As the size and
weight of a satellite decrease, the barrier to satellite development is becoming lower due to the cost of
manufacture and cheaper launch. However, solar panels are essential for the power supply of satellites
but have limitations in miniaturization and weight reduction because they require a large surface area
to be efficiently exposed to sunlight. Space solar cells must be manufactured in consideration of various
space environments such as spacecraft and environments with solar thermal temperatures. It is necessary
to study structural materials for lightweight and high-efficiency solar cells by applying an unfolding
mechanism that optimizes the surface-to-volume ratio. Currently, most products are developed and
operated as solar cell panels for space applications with a triple-junction structure of InGaP/GaAs/Ge
materials for high efficiency. Furthermore, multi-layered junctions have been studied for
ultra-high-efficiency solar cells. Flexible thin-film solar cells and organic-inorganic hybrid solar cells are
advantageous for material weight reduction and are attracting attention as next-generation solar cells for

small satellites.
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Fig. 1. Process diagram for this research
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Where, Pm denotes the ratio of the maximum
power point, E denotes the input light irradiance

and A. denotes the surface area of the solar cell
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Fig. 3. Sunlight absorption spectrum of
InGaP/InGaAs/Ge Triple-junction solar cell[9]
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Table 1. Properties of commercial solar cells for

small satellites
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Fig. 7. Organic photovoltaics solar cell module on
plastic film substrate[32]
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