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INTRODUCTION
1.1 Background of the Study
The 21st century has witnessed unprecedented technological advancements and innovations in electronic gadgets, fundamentally transforming how we live, work, and communicate. Devices such as smartphones, tablets, smartwatches, wireless earbuds, Global Positioning System (GPS). The GPS trackers, and portable medical tools are now deeply embedded in modern society. These technologies have enhanced global connectivity, enabled instant information access, improved healthcare delivery, and supported mobile learning, entertainment, and commerce [1], [2].
However, this digital revolution has also increased our dependence on portable electronic devices powered by rechargeable batteries, which often require frequent recharging due to high energy consumption [3]. In many cases during long distance travel, in rural or disaster affected areas, or under erratic power supply conditions, where access to electricity is limited or unavailable, creating challenges for device continuity and communication [4].
In response to this issue, the design and construction of mobile power banks compact, rechargeable energy storage devices, have emerged as a practical solution. A mobile power bank serves as a backup power supply that stores electrical energy and supplies regulated voltage to recharge mobile devices on demand [5].
Mobile power banks have evolved rapidly, transitioning from basic single-cell configurations to sophisticated systems integrated with battery management systems (BMS), smart charging controllers, fast-charging protocols, and wireless output capabilities. These devices not only offer convenience but also ensure uninterrupted communication and productivity across diverse settings [6].
The integration of advanced components like the TP4056 charging module and boost converters (MT3608) allows safe charging and reliable voltage regulation. The TP4056, in particular, offers built-in overcharge, over-discharge, short-circuit, and thermal protection, which are critical for battery health and user safety [7]. Moreover, researchers have focused on enhancing energy density, thermal management, and conversion efficiency in lithium-based batteries to improve the performance and durability of power banks [6], [8].
With the rise of the Internet of Things (IoT) and the proliferation of smart devices, the demand for mobile power banks has increased globally. Innovations such as solar-assisted charging, wireless charging, and AI-based load optimization are now being integrated into high-end models. For instance, Kumar et al. developed a solar-powered mobile charging system for remote applications, enabling sustainable power access in off-grid areas [9]. Similarly, Nguyen and Park explored wireless charging using inductive coupling, which eliminates the need for physical connectors [10].
Furthermore, the introduction of fast-charging technologies such as USB Power Delivery (PD) and Qualcomm Quick Charge enables high-capacity power banks to deliver up to 100W of power, making them suitable for laptops and other power-hungry devices. Adaptive current regulation algorithms, as described by Srinivasan et al., are being implemented to improve energy efficiency and prolong battery lifespan [11].
Environmental sustainability is also becoming a critical consideration in power bank production. Mehta and Gupta emphasized the need for battery recycling, eco-friendly design materials, and lifecycle management to reduce electronic waste and mitigate environmental hazards [12].
In light of these developments, this project focuses on the design and construction of a portable mobile power bank using a lithium-ion battery, a TP4056 charging controller, and a boost converter. The goal is to build a cost-effective, efficient, and safe device that can deliver 5V regulated DC output to charge modern mobile devices, with integrated protection against electrical faults.
1.2 Problem Statement
Despite advancements in mobile technology, limited battery life remains a challenge especially in regions with unreliable power, during travel, or emergencies. Existing power banks often suffer from low efficiency, poor safety features, or insufficient capacity. Therefore, there is a need for a reliable, efficient, and cost-effective mobile power bank that ensures safe and continuous device charging in off-grid or mobile conditions.
1.3 Aim 
The aim of this project is to design and construct a rechargeable, portable mobile power bank capable of delivering regulated 5V DC to charge mobile devices safely and efficiently.
1.4 Objectives
· To study and apply the working principles of lithium-ion energy storage.
· To integrate a TP4056-based charging module with protection features.
· To implement a DC-DC boost converter to raise battery voltage from 3.7V to 5V.
· To ensure safety through overcharge, over-discharge, and short-circuit protection.
· To evaluate the power bank’s performance, including runtime, output stability, and efficiency.
1.5 Scope of the Study
This project is limited to the design and construction of a portable mobile power bank using a lithium-ion battery with a capacity range of 10,000mAh to 20,000mAh. It incorporates a TP4056 charging module for controlled charging and protection, a DC-DC boost converter to provide a regulated 5V USB output (1A to 2A), and basic output features such as an LED indicator and a manual switch. The device is enclosed in an ABS plastic casing and is designed to charge USB-powered devices only, without wireless charging or USB Type-C functionality.
1.6  Significance of the Study
The project contributes to the development of portable energy systems by demonstrating the practical application of battery technology, DC-DC conversion, and circuit protection design. It serves as a low-cost alternative to commercial power banks and provides opportunities for customization and learning in embedded systems.Ultimately, this project promotes energy independence, device availability, and technical innovation especially in resource-limited or off-grid environments.
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