CHAPTER THREE

Methodology and Materials / Design and Implementation

3.1 System Overview

The solar-powered mobile charger consists of three main stages: energy generation (solar panel), energy storage (lithium-ion battery), and energy usage (USB output). The
system is designed to be compact, portable, and eﬃcient, with a focus on simplicity and
Aﬀordability.

3.2 Components

The following components were selected:
• Solar Panel: 6V, 5W, to generate electrical energy from sunlight.
• Lithium-ion Battery: 3.7V, 2500mAh (18650), for energy storage.
• TP4056 Module: For battery charging and protection.
• Buck Converter (LM2596): To regulate output to 5V.
• Schottky Diode: To prevent reverse current flow.
• Capacitors: 10ţF and 100ţF for voltage stabilization.
• USB-A Module: For device charging.
• Switch: To control power output.
• LED Indicators: Red for charging, green for fully charged.
• Plastic Enclosure: To house components.



3.3 Design and Implementation

3.3.1 Solar Panel Setup
The solar panel is mounted on the enclosures surface to maximize sunlight exposure. Its positive terminal is connected to a Schottky diodes anode, with the cathode feeding into the TP4056 module to prevent reverse current flow at night.

3.3.2 Battery Connection
The TP4056 modules input is connected to the solar panel via the diode. The modules output (B+ and B-) is connected to the 18650 battery, ensuring safe charging and
protection against overcharging or deep discharge.
3.3.3 Voltage Regulation
The battery output is fed into an LM2596 buck converter, which steps down the voltage
to a stable 5V. Capacitors (10ţF and 100ţF) are added at the input and output to smooth
voltage fluctuations.

3.3.4 USB Output
The regulated 5V output is connected to a USB-A port, with the positive terminal to
V+ and negative to GND, ensuring compatibility with standard mobile devices.

3.3.5 Switch and Indicators
An ON/OFF switch is placed between the battery and USB output to conserve power.
Red and green LEDs are connected to indicate charging and fully charged states, respectively.
3.3.6 Enclosure Design
All components are housed in a compact plastic box. Holes are drilled for the solar
panel, USB port, switch, and LEDs. Foam tape secures components, and ventilation
holes prevent overheating.

3.4 Circuit Diagram

The circuit follows the configuration:
Solar Panel → Schottky Diode → TP4056 Module → Battery → LM2596 Buck Converter → USB Port
