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Abstract Recently, interest in climate environment and energy consumption has become an important
issue worldwide. Interest in and research on new and renewable energy sources are continuously
increasing, and among them, the most popular technology is solar cell technology that directly converts
solar energy into electricity. This technology has the advantage of being harmless to humans and being
able to produce electricity by utilizing infinite solar energy. This paper covers important solar cell
trends, and the main solar cells include perovskite, organic, quantum dot, and inorganic-based
technologies. The development status and commercialization potential of these solar cells will be
reviewed so that they can gain an advantage in competition with other renewable energy. It is necessary
to closely examine the problems faced by each next-generation solar cell technology and the research
direction to solve them. The development of these technologies is expected to play an important role
in energy supply in the future, contributing to solving the climate change problem.
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Fig. 1. Solar cell panel made of (a) single crystal and
(b) polycrystalline silicon
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Fig. 2. (a) SEM image of the surface of the perovskite
thin film and (b) photo of a solar cell device

manufactured using this  semiconductor
material (provided by Kyung Hee University).
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Fig. 3. (@) Thin—film CIGS solar cells fabricated on
the substrate shown in Fig. 3(a) and (b)
Thin—film CIGS solar cells fabricated on the
substrate shown in Fig. 3(b).
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Fig. 4. (a) High heat resistance glass substrate for
thin film solar cells (provided by Kyung Hee
University) and (b) glass substrate for
flexible solar cells.
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Fig. 5. Structure of perovskite semiconductor
material (provided by Kyung Hee University).
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Fig. 6. (@) TEM image of the semiconductor
material in the active area of a CIGS solar
cell and (b) Sample photo of the ITO
transparent electrode formed on glass.
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