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Abstract: Wireless mobile charging technology has emerged as 

a revolutionary solution for convenient & efficient power transfer. 
This paper explores the principles of wireless charging, primarily 
based on inductive coupling & resonant inductive coupling. The 
system consists of a transmitter (charging pad) & a receiver 
(integrated into the mobile device), allowing power to be 
transferred without physical connectors. Wireless charging 
eliminates the need for wired connections, reducing wear & tear, 
enhancing durability, & improving user experience. Additionally, 
advancements in Qi wireless charging standards, efficiency 
optimization, & integration with emerging technologies such as 
IoT & smart grids are discussed. The implementation of wireless 
mobile charging contributes to the seamless adoption of smart, 
cable free environments in homes, offices, & public spaces. This 
paper aims to highlight the advantages, challenges, and future 
scope of wireless mobile charging technology in enhancing 
mobility & convenience. 

 
Keywords: Wireless Mobile charger, efficient power transfer, 

inductive coupling, without physical connector, Qi wireless 
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1. Introduction 
In today’s fast-paced digital world, smartphones have 

become an essential part of daily life. However, the frequent 
need to charge due to the high-power consumption remains a 
challenge. Traditional wired charging methods come with 
several limitations, such as cable wear & tear, inconvenience of 
plugging & unplugging, & restricted mobility while charging. 
To overcome these challenges, wireless mobile charging 
technology has emerged as an innovative solution. 

Wireless charging eliminates the need for physical cables by 
using electromagnetic induction or resonant inductive coupling 
to transfer power between a charging pad & a mobile device. 
This technology not only improves convenience, but also 
contributes to the improved durability of charging ports, 
reducing maintenance costs. In addition, it minimizes cable 
clutter, making it a preferred choice for smart homes, offices, 
& public spaces. 

This article proposes the development of a wireless mobile 
charger to meet the growing need for convenience, safety, 
durability, & technological advancement, making it a crucial 
innovation in modern power solutions. It also aligns with 
advances in smart technology & the IoT (Internet of Things). 
As more devices become wireless, integrating wireless  

 
charging technology into homes, offices, & vehicles will 
support a seamless, interconnected experience. 

2. Literature Review 
The first paper, titled “Wireless Power Transfer Via Strongly 

Coupled Magnetic Resonances”, introduces the wireless 
charging technology standard for cell phones, the Qi standard, 
in which magnetic resonance was used. However, the paper 
acknowledges limitations such that this stage of wireless 
charging both charging powers are not enough to support 
smartphones for fast power replenishment [1].  

The second paper, titled “A Wireless Battery Charger for 
Mobile Devices” presented at 2008 IEEE Trans. Commun., 
introduces battery charger works using a transformer that’s 
used to step down the AC mains input voltage to the required 
level as per the rating of the transformer. However, the paper 
acknowledges limitations such as Wireless battery chargers for 
mobile devices are slower due to energy loss, generate excess 
heat that may degrade battery health, & require the device to 
remain stationary, limiting usability during charging [2]. 

The third paper, titled ”A feasibility study of wireless power 
transmission system by using two independent coupled electric 
fields” presented at May 2011 IEEE MTT-S International 
Microwave Workshop Series on Innovative Wireless Power 
Transmission: Technologies, Systems, & Applications 
(IMWS), introduces the significance lies in enabling efficient 
low-voltage power transfer over short distances, ensuring users 
can charge their phones anywhere, even in locations without 
traditional charging facilities. However, the paper 
acknowledges limitations such as efficiency losses, limited 
transmission range, interference with existing wireless systems, 
regulatory constraints, & challenges in precise alignment of 
coupled electric fields for effective power transfer [3]. 

The fourth paper, titled “Wireless power transfer for mobile 
phone charging device” presented at 35th IEEE International 
Convention MIPRO in May 2012, introduces a growing 
demand for smart gadgets has led to the need for wireless 
charging technology, eliminating the hassle of clumsy cables & 
chargers. However, the paper acknowledges limitations such as 
slower charging speeds, energy loss during transmission, 
limited range, potential overheating issues, compatibility 
constraints, & higher costs compared to traditional wired 
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charging methods [4]. 
The fifth paper, titled “Wireless Power Transmission for 

Mobile and Vehicle” presented at IOSR Journal of Electronics 
& Communication Engineering(IOSR-JECE) in Feb. 2014, 
introduces that it is quite hard to carry the mobile phone 
chargers at all times at all places. Authors attempted to address 
the implementation issues of WPT usage for mobile phones & 
vehicles in their work. However, the paper acknowledges 
limitations such as efficiency loss over distance, potential 
electromagnetic interference, high implementation costs, 
slower charging speeds, & infrastructure dependency [5]. 

The sixth paper, titled “Dual-Mode Wireless Power Transfer 
Module For Smartphone Application” presented IEEE 
International Symposium On Antennas & Propagation & Amp; 
USNC/URSI National Radio Science Meeting in 2015, 
introduces that design of dual mode WPT has the advantage of 
operating in two different modes, 6.78MHz & 13.56MHz. Both 
frequencies also have low loss characteristics, with 6.78MHz 
achieving as much as 70% transmission efficiency. However, 
the paper acknowledges limitations such as efficiency tradeoffs 
due to differing hardware or frequencies, increased system 
complexity, & potential interference with other devices or 
between WPT modes [6]. 

The seventh paper, titled “Wireless charger networking for 
mobile devices: fundamentals, standards, & applications” 
presented IEEE Wireless Communications in April 2015, 
introduces that due to the rapid development & tremendous 
applications, these portable devices are becoming part of our 
day-to-day activities has led to the need for wireless charging 
technology. However, the paper acknowledges limitations such 
as battery dependency, security, vulnerabilities, data privacy 
concerns, potential health risks, frequent upgrades, high costs, 
& susceptibility to physical damage or loss [7]. 

The eighth paper, titled “A Experiment Method of Wireless 
Power Transfer for Charging Devices” presented American 
Journal of Engineering Research (AJER) in 2016, introduces 
that Electric vehicles are getting more attention today rather 
than traditional counterparts due to its nature of environment 
friendly. On that they presented an experimental method of 
WPT for charging the electric vehicles using inductive coupling 
method. However, the paper acknowledges limitations such as 
efficiency loss with distance, heat dissipation affecting battery 
lifespan, safety concerns, potential electronic interference, 
reduced practicality for high-power applications [8]. 

The ninth paper, titled “Design & Implementation of 
Wireless Power Transfer Charging System on Miniature 
Model” presented SSRG International Journal of Electrical & 
Electronics Engineering(SSRG-IJEEE) in March 2016, 
introduces that this circuitry was activated when the electrical 
vehicles reached the charging area mainly to overcome the 
battery related issues in electrical vehicles. However, the paper 
acknowledges limitations such as miniaturization limits 
inductive coil efficiency, reducing power transfer distance & 
increasing losses. Heat dissipation challenges restrict power 
delivery, necessitating complex thermal management. Scaling 
up faces difficulties due to inherent miniature design constraints 
[9]. 

The tenth paper, titled “Wireless Mobile to Mobile Charge 
Transfer Using WPT Technology” presented International 
Journal of Advanced Research in Computer Science 
Engineering & Information Technology in April 2016, 
introduces that eliminating the need of physical power supply 
to the portable devices where the easy transfer of power from 
one mobile phone to another mobile phone can be done using 
inductive coupling. However, the paper acknowledges 
limitations such as Low efficiency, limited transfer distance, 
energy loss, potential interference, slower charging speed, high 
implementation costs, & safety concerns related to 
electromagnetic exposure [10]. 

The eleventh paper, titled “A Qi-Compatible Wireless 
Charging Pocket For Smartphone in 2020, introduces that the 
wireless charging system operates on Faraday Electromagnetic 
Induction Principle. The authors utilized NI Multisim 14.2 to 
design circuits specifically for the transmitter & receiver sides. 
However, the paper acknowledges limitations such as 
efficiency depends on the distance & alignment of transmitter 
& receiver coils, making consistent real-world performance 
challenging. Additionally, safety concerns about 
electromagnetic exposure require strict regulatory compliance, 
limiting power transfer levels [11]. 

The twelfth paper, titled “Performance Evaluation Of WPT 
Circuit Suitable For Wireless Charging” presented IEEE 
Symposium. On Industrial Electronics & Amp; Applications 
(ISIEA) in 2020, introduces that the wireless charging 
technology standard for cell phones, the Qi standard, in which 
magnetic resonance was used. However, the paper 
acknowledges limitations such as slower charging speeds than 
wired chargers, potential overheating, limited compatibility 
with non-Qi devices, reduced efficiency through thick cases, & 
the need for precise alignment [12]. 

3. Methodology 
Developing a wireless charger requires a structured approach 

that begins with conceptual design and requirements. The first 
step is to define the power specifications, including the output 
power & the required voltage & current for the target device. 
Choosing a charging standard is essential, with the Qi standard 
being the most widely adopted for consumer electronics. Coil 
design plays a crucial role in efficiency, requiring careful 
selection of size, shape, number of turns, & wire gauge. 
Additionally, circuit topology decisions must be made, such as 
choosing a resonant inverter for power transfer, rectifiers for 
AC-to-DC conversion, & safety features like foreign object 
detection (FOD) & thermal protection. 

The next phase involves selecting the right components to 
ensure efficient operation. Coils should have the appropriate 
inductance & resistance, with ferrite cores used to minimize 
electromagnetic interference (EMI). The oscillator circuit 
should include low on-resistance MOSFETs or other high 
frequency switching devices. Rectification & voltage regulation 
require either a bridge or synchronous rectifier, along with a 
suitable voltage regulator that can handle the desired wattage. 
Protection circuitry is vital, incorporating safeguards against 
over-voltage, over-current, and over-temperature conditions. If 
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smart features are desired, a microcontroller with sufficient 
processing power & communication capabilities should be 
integrated. Passive components such as capacitors & inductors 
must be carefully chosen to ensure proper resonance & stability.  

With the components selected, the design proceeds to circuit 
creation & testing. A schematic is developed using CAD 
software like KiCad, Eagle, or Altium Designer. The printed 
circuit board (PCB) is then fabricated, & components are 
soldered onto it. Initial testing focuses on verifying the 
oscillator circuit, voltage regulation, & overall functionality. 
Measuring the resonant frequency & adjusting components as 
needed ensures efficient power transfer. Performance is 
evaluated by measuring input & output power, optimizing coil 
distance, & monitoring efficiency variations. Thermal testing 
ensures components remain within safe temperature limits, 
while compatibility testing verifies that the charger functions 
correctly across different devices. 

 

 
Fig. 1.  Block diagram 

 
The design undergoes optimization & refinement to enhance 

performance. Coil design can be improved by experimenting 
with different materials, sizes, & shapes to maximize 
efficiency. Circuit parameters may require fine-tuning to 
achieve optimal resonance & power transfer. Effective thermal 
management strategies, such as adding heat sinks or improving 
airflow, help maintain safe operating temperatures. By iterating 
on these refinements, the wireless charger can achieve 
maximum efficiency, reliability, & compatibility with various 
devices, ensuring a high-quality final product. 

4. Prominent Features 
Convenience & Ease of Use: Wireless charging eliminates 

the need for cables, offering a hassle-free experience. It 
removes the inconvenience of plugging and unplugging, 
especially in low-light conditions or obstructed ports. Simply 
placing a device on a charging pad makes charging effortless, 
benefiting frequent users and those with fine motor challenges. 

Reduced Wear & Tear: Traditional charging involves 
frequent plugging and unplugging, causing wear on cables and 
charging ports, leading to loose connections or port failure over 
time. Wireless charging removes the need for physical 
connections, reducing the risk of damage. This is especially 
useful for devices charged multiple times daily, extending their 
lifespan. 

Clutter-Free & Aesthetic: Wired charging leads to tangled 

cables and cluttered spaces, while wireless charging keeps 
workspaces clean and organized. Sleek wireless charging pads 
enhance desk aesthetics and reduce cable mess. This is 
especially useful in shared spaces, ensuring an efficient and tidy 
charging setup. 

Enhanced Durability & Longevity: Wireless chargers last 
longer than traditional cables since they lack mechanical 
connectors that can fray or break. Devices using wireless 
charging are more durable as they don’t need exposed ports, 
reducing dust, moisture, and wear-related damage. This 
enhances longevity and reliability. 

Universal Compatibility: The Qi standard enables different 
brands and devices to charge on the same platform, eliminating 
the need for multiple chargers and cables. This enhances 
convenience in homes and workplaces by allowing 
smartphones, smartwatches, and earbuds to share a single 
charging pad. Users can reduce e-waste and avoid carrying 
multiple chargers by relying on one wireless charger for all 
compatible gadgets. 

Safer Charging: Wired charging can be risky due to electrical 
shocks, short circuits, or overheating, especially with damaged 
or counterfeit cables. Wireless charging reduces these risks by 
eliminating direct electrical connections and incorporating 
safety features like temperature control and surge protection. 
With no exposed metal on charging pads, the risk of accidental 
electric shocks is significantly lower. 

Simultaneous Charging: Advanced wireless charging pads 
can charge multiple devices simultaneously, such as 
smartphones, smartwatches, and earbuds, reducing the need for 
multiple cables. This enhances convenience and efficiency for 
users with multiple gadgets. They are especially useful in 
families or office settings where several devices require 
charging at once. 

Water & Dust Resistance: Wireless charging eliminates the 
need for open ports, making devices more resistant to water, 
dust, and environmental damage. This is especially beneficial 
for rugged smartphones and waterproof gadgets, ensuring better 
durability. It also prevents dust accumulation, maintaining 
long-term charging efficiency and reliability. 

Smart Charging Features: Many modern wireless chargers 
come with intelligent charging features that enhance safety & 
efficiency. These includes Overheat Protection, Foreign Object 
Detection (FOD), Automatic Shutoff. These features make 
wireless charging not only convenient but also safe & energy-
efficient for daily use. 

Future-Proof Technology: Wireless charging is evolving 
rapidly and may soon become the standard for modern devices. 
With manufacturers embracing wireless-first designs, future 
smartphones could eliminate charging ports entirely. Long-
range wireless charging advancements may enable seamless 
charging without direct contact. 

5. Conclusion 
In conclusion, Wireless charging technology provides a 

convenient & clutter-free way to power electronic devices, 
enhancing user experience, device durability, & safety by 
eliminating cables. However, challenges like lower efficiency, 
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slower charging speeds, limited range, & compatibility issues 
still hinder widespread adoption. Despite these drawbacks, 
ongoing advancements in charging efficiency, multi-device 
support, & extended range are driving the technology forward. 
As innovation continues, wireless power transmission has the 
potential to revolutionize charging methods, making them more 
efficient, sustainable, & accessible. With further improvements, 
wireless charging could become the standard, transforming the 
way devices are powered. 
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