CHAPTER TWO
Literature Review

Solar-powered charging systems have been widely explored as sustainable energy solu-
tions. According to [2], renewable energy systems, including solar chargers, are critical
for addressing energy access challenges in developing regions. Previous studies, such
as [3], have demonstrated the feasibility of small-scale solar systems for powering low-
energy devices. However, many existing designs lack portability or are cost-prohibitive
for widespread adoption.
Research by [4] highlights the eﬃciency of lithium-ion batteries in portable energy
storage due to their high energy density and long lifespan. The integration of protection
circuits, such as the TP4056 module, is essential to prevent overcharging and extend
battery life [5]. Voltage regulation, as discussed in [6], ensures stable output for sensitive
electronics, with buck converters oﬀering higher eﬃciency than linear regulators like the LM7805.
Limitations in prior works include insuﬃcient focus on compact designs and lack of
performance data under varying sunlight conditions. This project builds on these findings by developing a portable, cost-eﬀective charger with a focus on practical implementation and performance evaluation, addressing gaps in aﬀordability and usability.

