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Abstract

In the face of escalating environmental concerns and the urgent need to transition towards sustainable energy
sources, organic solar cells (OSCs) have emerged as promising candidates for driving the green energy revolution.
Unlike traditional silicon-based solar cells, OSCs harness the power of organic materials to convert sunlight into
electricity, ofering numerous advantages including fexibility, light weight, and potentially lower manufacturing costs.
This paper delves into the burgeoning feld of OSCs, exploring their fundamental principles, recent advancements, and
potential applications.

Key topics covered include the molecular design of organic materials for enhanced light absorption and charge
transport, strategies for optimizing device efciency and stability, and novel fabrication techniques such as roll-to-roll
printing and spray coating. Additionally, the environmental benefts of OSCs, including reduced carbon footprint and
compatibility with sustainable manufacturing processes, are highlighted.

Furthermore, this paper examines the current challenges facing OSC technology
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Advantages of organic solar cells: Organic solar cells, also known
as organic photovoltaics (OPVs), o er several distinct advantages over
traditional silicon-based solar cells. Firstly, they are lightweight and

exible, enabling their integration into a wide range of applications
such as building-integrated photovoltaics, wearable electronics, and
even portable chargers. is exibility opens up new possibilities for
solar power generation in unconventional settings and expands the
reach of renewable energy solutions [8].

Moreover, organic solar cells can be manufactured using low-cost,
abundant materials, making them more economically viable than their
silicon counterparts. e solution-based processing techniques used in
their production also o er scalability and reduced energy consumption
during manufacturing, further contributing to their sustainability.

Furthermore, organic solar cells exhibita unique property known as
the "tunable" bandgap, which allowsfore cientabsorption of abroader
spectrum of light [9]. is characteristic makes them particularly
well-suited for indoor applications or regions with less sunlight,
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