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1. INTRODUCTION 
With the increasing use of mobile devices in daily activities, ensuring a reliable source of energy for charging these devices is crucial. Many regions, especially those with limited access to electricity, face challenges in maintaining uninterrupted power supply for essential devices. 
Solar energy, being abundant and renewable, offers a practical solution to this problem.
 This project focuses on the design and implementation of a solar-powered mobile charger, providing an affordable, portable, and environmentally friendly alternative for powering mobile devices. By leveraging solar technology and electrical engineering principles, the project seeks to deliver a  sustainable solution to address energy access challenges.
 
 
 
 
2. STATEMENT OF THE PROBLEM 
The reliance on smartphones and other portable devices is growing rapidly. However, in many areas, particularly remote and developing regions, access to reliable electricity for charging these devices remains a challenge. Frequent power outages and the lack of portable and sustainable energy solutions exacerbate this problem. This project seeks to address this issue by developing a solar-powered mobile charger that is affordable, portable, and efficient.
 

 
3. AIM OF THE PROJECT  
The primary aim of this project is to design and implement a solar-powered mobile charger capable of harnessing solar energy to charge mobile devices effectively, providing a sustainable and portable energy solution.
 
 

 
 
4. OBJECTIVES OF THE PROJECT  
· To design a compact and portable solar-powered charger using a small solar panel.
· To integrate a rechargeable battery for storing energy, enabling device charging during low sunlight conditions.
· To implement a voltage regulation circuit to ensure stable 5V output for USB-compatible devices. 
· To test and evaluate the performance of the charger under varying environmental conditions. 
 
 
 
 
 
 
5. METHODOLOGY 
Objective 1: Design and Prototype the Charger
· Select appropriate solar panels (6V, 5W) and assemble them into a portable design.
· Connect the solar panel output to a rectification circuit (diode) to ensure unidirectional energy flow.
Objective 2: Integrate Energy Storage
· Use a lithium-ion battery (3.7V, 2000–3000mAh) with a TP4056 charging module for safe energy storage.
· Implement a protection circuit to prevent overcharging and discharging.
Objective 3: Ensure Voltage Regulation
· Design and build a voltage regulation circuit using a buck converter (LM2596) or linear regulator (LM7805).
· Connect the regulated output to a USB port for mobile charging.
Objective 4: Testing and Evaluation
· Test the solar panel’s efficiency under different sunlight conditions.
· Measure the charging time and battery storage capacity.
· Evaluate the performance of the charger with various mobile devices to ensure compatibility.
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