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[bookmark: _GoBack]Abstract: The demand for cleaner urban environments and the increasing efficiency and affordability of electric vehicles have spurred the development of wireless charging systems. This project proposes a microcontroller-based wireless charging station for electric vehicles, aimed at providing convenient and efficient charging without the need for physical plugs. The system comprises a transmitter coil embedded in the ground or a charging pad and a receiver coil integrated into the vehicle. A microcontroller manages power transfer between these coils, ensuring optimal charging efficiency while monitoring and displaying the charging status via an LCD display. Safety features are incorporated to prevent overheating and overcharging, enhancing reliability and user safety. Strategic deployment of these stations in urban areas and residential settings aims to promote widespread adoption of electric vehicles by enhancing charging convenience and accessibility.
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1. INTRODUCTION
The global push towards reducing carbon emissions and enhancing urban air quality has underscored the need for sustainable transportation solutions. Electric vehicles (EVs) have emerged as a pivotal technology in this transition, offering lower operational costs and zero tailpipe emissions compared to conventional internal combustion engine vehicles. However, the convenience and accessibility of charging infrastructure remain critical barriers to widespread EV adoption. Traditional plug-in charging stations require physical connection, which can be cumbersome and impractical for daily use in urban settings.
The research problem revolves around addressing the limitations of traditional EV charging infrastructure through the development of a wireless charging system. Specifically, the challenge lies in designing a robust and efficient wireless charging station that seamlessly integrates into urban environments and residential settings. This system must prioritize user convenience, safety, and reliability while optimizing power transfer efficiency. Moreover, the project aims to investigate the feasibility of integrating such technology with existing smart grid systems to enhance energy management and grid stability. Design and Development: Develop a microcontroller-based wireless charging station prototype capable of wirelessly charging electric vehicles. Efficiency Optimization: Optimize power transfer efficiency between transmitter and receiver coils to minimize energy losses and maximize charging speed. Safety and Reliability: Implement safety mechanisms to prevent overheating, overcharging, and foreign object detection, ensuring safe operation of the charging system. Integration with Smart Grids: Explore integration possibilities with smart grid infrastructure to enhance energy management and grid stability.
The project encompasses the design, development, and testing of a prototype microcontroller-based wireless charging station for electric vehicles. Designing transmitter and receiver coils, microcontroller unit, and safety features. Programming the microcontroller for control and monitoring functions. Evaluating the prototype for efficiency, safety, and reliability under simulated and real-world conditions. Assessing the feasibility of integrating the wireless charging station with existing smart grid technologies.
2. LITERATURE SURVEY
This paper [1] focuses on the design aspects and optimization techniques for wireless power transfer (WPT) systems specifically tailored for electric vehicles. It discusses various coil configurations, coupling mechanisms, and power electronics optimizations to maximize efficiency and minimize electromagnetic interference (EMI). This [2] research paper explores the critical safety aspects of wireless charging systems, emphasizing the need for robust safety protocols to prevent hazards such as overheating, overcharging, and unintended electromagnetic exposure. It reviews current safety standards and proposes enhancements to ensure safe operation of WPT systems in urban environments. This [3] paper investigates the integration possibilities of wireless charging systems with smart grid infrastructure. It examines how WPT technology can contribute to grid stability, demand response, and efficient energy management, highlighting potential synergies between EV charging stations and smart grid deployments. This [4] study assesses the economic viability and cost-effectiveness of deploying wireless charging systems compared to traditional plug-in stations. It analyzes lifecycle costs, operational savings, and potential revenue streams associated with WPT technology, providing insights into the economic incentives for adopting wireless charging solutions. This [5] research paper evaluates the environmental impact of wireless charging systems throughout their lifecycle, from manufacturing and deployment to end-of-life disposal. It compares the environmental footprint of WPT technology against conventional charging methods, considering factors such as energy consumption, emissions, and material usage. overview of the technological advancements, safety considerations, economic implications, integration potentials, and environmental impacts associated with wireless charging systems for electric vehicles. They can serve as valuable references for further developing your microcontroller-based wireless charging station project.
3. PROPOSED SYSTEM
This proposed system integrates AC to DC conversion, high-frequency switching technology, microcontroller control, and wireless power transmission through coils. It aims to provide efficient and convenient charging for electronic devices, leveraging advanced control and feedback mechanisms to optimize performance and user experience.
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Fig.1: Receiver section
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Fig.2: Transmitter section
In transmitter section, converts AC (Alternating Current) from the mains supply 230V AC into a stable AC or DC output suitable for powering electronic devices. Includes transformers, rectifiers, filters, and regulators to achieve stable output voltage and current. It operates by rapidly switching these components on and off to generate high-frequency AC or DC signals. This switching is controlled by a microcontroller or other control circuitry to achieve precise timing and frequency control. This unit typically includes component s such as transistors (like MOSFETs or IGBTs), diodes, capacitors, and resistors designed to switch high-frequency AC or DC signals. This refers to the transmission coil used in wireless power transfer systems, often referred to as the primary coil. In figure 1, Coil - 2 TX would be part of a wireless charging system, where it is typically placed in the charger (transmitter side) to transmit power wirelessly to another coil (receiver side) in the device being charged. A microcontroller is operated on 5v DC supply. A controller basic three needs power supply, reset circuit and oscillator unit. Reset is using for reset the circuit and oscillator is providing clock signal to the microcontroller. An LCD display is connected to the microcontroller. Receiver coil is connected to the controller analog pin and transmitter coil is connected to the receiver coil then battery is charging and show on LCD display.
4. WORKING
Converts 230V AC mains supply to a stable AC or DC output suitable for powering electronic devices. Includes transformers, rectifiers, filters, and regulators to achieve stable output voltage and current. Uses components like MOSFETs, IGBTs, diodes, capacitors, and resistors to generate high-frequency AC or DC signals. Controlled by a microcontroller for precise timing and frequency control. Includes essential components such as a reset circuit for system initialization and an oscillator unit for providing clock signals to the microcontroller. Positioned in the charger (transmitter side) to wirelessly transmit power to a receiver coil (Coil - 2 RX) in the device being charged. Connected to the controller's analog pin to receive feedback signals. When the transmitter coil is placed near the receiver coil, power transfer initiates, charging the battery, and the status is displayed on the LCD as shown in figure 4. Enable wireless power transmission between the transmitter and receiver coils, ensuring convenient and cable-free charging.
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Fig.3: EV wireless charging station 
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Fig.4: Display result

Designing a system that efficiently transfers electrical energy wirelessly between a transmitter and receiver coil showcases proficiency in optimizing power transfer efficiency and minimizing energy loss. Integrating components such as transformers, rectifiers, filters, MOSFETs, IGBTs, and a microcontroller with precise timing and frequency control highlights the ability to orchestrate complex systems for practical applications. Enhances daily life by simplifying the charging process and reducing dependency on wired connections. Pushes the boundaries of what is possible in power transmission and energy management, contributing to advancements in renewable energy and sustainable technology. Positions the project at the forefront of emerging technologies, with potential commercial applications in industries seeking efficient and eco-friendly power solutions. the wireless power transmission project addresses practical needs for convenience, mobility, and user experience while achieving significant technological milestones in efficient energy transfer and system integration. Its impact extends to enhancing technological innovation and potentially shaping future trends in electronic device charging and power management.

5. CONCLUSION
The development of a microcontroller-based wireless charging station for electric vehicles represents a pivotal step towards enhancing sustainable urban mobility. By overcoming the limitations of traditional plug-in systems, this project has demonstrated significant advancements in integrating transmitter and receiver coils, ensuring efficient and safe power transfer managed by a microcontroller. Safety mechanisms have been successfully implemented to prevent overheating and overcharging, enhancing reliability in diverse operating conditions. Moving forward, future research should focus on further optimizing power transfer efficiency, exploring bi-directional energy flow capabilities for vehicle-to-grid applications, and advancing smart grid integration to maximize energy management and grid stability. Standardization efforts and environmental impact assessments will also play crucial roles in fostering widespread adoption and ensuring the long-term sustainability of wireless charging solutions. Through these efforts, wireless charging stations can continue to pave the way for cleaner urban environments and accelerated adoption of electric vehicles globally.

5.1 Advantages:
· Convenience: Enables hassle-free charging without physical connectors, improving user experience.
· Safety: Reduces wear and tear on device ports and cables, enhancing device longevity
· Flexibility: Supports charging through various surfaces and materials, integrating seamlessly into environments.
5.2 Disadvantages:
· Cost: Initial setup costs can be higher due to specialized components and infrastructure requirements.
· Efficiency: Efficiency may decrease with distance between transmitter and receiver coils, requiring careful system design.
· Compatibility: Standardization challenges exist across different devices and standards, impacting interoperability.
5.3 Applications:
· Electric Vehicles (EVs): Facilitates automated and efficient charging solutions, promoting EV adoption.
· Consumer Electronics: Used in smartphones, wearables, and IoT devices for convenient and cable-free charging.
· Industrial Automation: Applied in robotics, machinery, and automated systems where continuous and reliable power supply is crucial.
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