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Abstract— The Coin Based Wireless Solar Mobile    charger 

with Embedded MPPT is a high efficient solar energy 

charger providing a unique service to the rural public where 

grid power is not available for partial or full daytime and a 

source of revenue for site providers. The source for charging 

is obtained from solar energy or direct power grid as per the 

availability. Maximum power point tracker battery charger 

is proposed here for extracting maximum power from a 

photovoltaic panel to charge the battery. In this project we 

use the concept of Resonant inductive coupling based 

Wireless power transfer or wireless energy transmission 

which is the transmission of electrical power from a power 

source to a consuming device without using solid wires or 

conductors. In wireless power transfer, a transmitter device 

connected to a Solar Energy source or Mains power line 

and, transmits power by electromagnetic fields across an 

intervening space to one or more mobile devices, where it is 

converted back to electric power and utilized for charging 

the mobile. This project is very useful to people who are all 

using mobile phone without charging condition in public 

places so that they can insert a coin to charge their mobile 

devices. 
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I. INTRODUCTION 

The growth of mobile phone market is phenomenal in recent 

years and the need for charging the mobile battery is 

required anytime and anywhere. In many developing 

countries the grid power is not available for few hours to 

several hours on daily basis especially in semi urban and 

rural areas where the mobile phones are the essential 

communication device. While the urban population use 

more sophisticated mobiles with good power batteries 

lasting for few days, the rural population buy the pre-owned 

mobile phones that require charging frequently even two or 

three times a day in the event of unpredictable grid power 

and availability of abundant solar power. Mobiles play an 

important role in people’s everyday life and lots of 

communications are relayed through a mobile. The mobile 

charger is important accessory for its trouble free and 

efficient usage of various mobile activities.  General 

problem that arises in mobile is quick discharge.  While 

browsing the features in mobile continuously, battery gets 

discharged quickly and in such cases solar powered mobile 

chargers can be a better alternative to electrical mobile 

chargers. The solar charger can be powered via sun with a 

USB cable or directly to the wall. The utility of this 

development is mainly aimed at convenience of the user at 

following limitations such as not having charging adaptor, 

electrical connections and sufficient sunlight.  The various 

advantages of using solar energy over electrical energy in 

charging the mobile are, it saves electrical energy, it is 

pollution free, natural and free of cost. Solar energy is 

renewable.  Solar energy is also abundant and   it prevents 

global warming. The project outlines the manufacturing of 

solar charger to charge the mobile using solar energy instead 

of electrical energy.   

Portable electronic devices are very popular 

nowadays. As the usage of these portable electronic devices 

is increasing, the demands for longer battery life are also 

increasing. These batteries need to be recharged or replaced 

periodically. It is a hassle to charge or change the battery 

after a while, especially when there is no power outlet 

around. Therefore, our team is inspired to design a wireless 

battery charger. This wireless battery charger is expected to 

eliminate all the hassles with today’s battery technology. As 

for now, there are no known companies that are developing 

the wireless battery charger. This means that there might be 

a good opportunity in the market for this type of product. 

Moreover, people tend to spend more money for 

convenience that meets the price. The outlook of this device 

is supported by the above predictions.  It would be 

convenient not having to worry about charging or changing 

the batteries and still have a working device.  The advantage 

of this device is that it can wirelessly charge up the batteries 

which can save time and money in a long run for the general 

public.  Based on this concept, the design team has come up 

with a new way to charge the batteries wirelessly.  The 

project is to make a prototype device that converts 

microwave signals to DC power.  Once the prototype has 

been proved to be working, it is possible to implement this 

prototype into other applications such as in television 

remote control, fire alarm, clock, and places that are far to 

reach to change battery.  The Coin Based Wireless Solar 

Mobile charger with Embedded MPPT is a high efficient 

solar energy charger providing a unique service to the rural 

public where grid power is not available for partial/full 

daytime and a source of revenue for site providers. The 

source for charging is obtained from solar energy or direct 

power grid as per the availability. Maximum power point 

tracker battery charger is proposed here for extracting 

maximum power from a photovoltaic panel to charge the 

battery. Wireless transfer has been employed since long time 

in telecommunications. Radio waves, cellular transmissions 

and Internet Wi-Fi are only a few examples of wireless 

transmission. Recently, there’s been a growing interest 

towards the experimentation of a deeply challenging idea for 

wireless applications: supplying electronic devices without 

cords. The development, application and spread of this new 

concept could make consumers life enormously easier, since 

wired chargers are often perceived as annoying and bulky 

objects. By magnetic induction, the power transmitter is 

represented by a grid connected magnetic pad while the 

power receiver is integrated inside the load device. Users 

should only place their portable device upon the magnetic 

pad. 
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II. DESIGN OVERVIEW 

 

Fig. 1: Mobile charger Block Diagram 

The Block Diagram mainly consist of following systems 

 Arm Processor 

 Solar Panel 

 MPPT 

 Wireless Transmitter and Receiver 

 RFID 

 LCD 

A. Arm Processor 

In this project Arm7 processor is used. ARM is an acronym 

which stands for Advanced RISC Machine. ARM machines 

have a 32 bit Reduced Instruction Set Computer (RISC) 

Load Store Architecture. The relative simplicity of ARM 

machines for low power application make them a lucrative 

choice for the manufacturers to bank on. The direct 

manipulation of memory isn’t possible in this architecture 

and is done through the use of registers. The instruction set 

offers many conditional and other varieties of operations 

with the primary focus being on reducing the number of 

cycles per instruction featuring mostly single cycle 

operations 

B. Solar Panel 

 A solar electric panel, often called a PV panel is basically a 

set of treated silicon cells arranged in a series string that 

produces electric power when exposed to light. It is best 

applied to a flat solar thermal collector, such as a solar hot 

water or air panel used to heat water, air, or otherwise 

collect solar thermal energy. But 'solar panel' may also refer 

to a photovoltaic module which is an assembly of solar cells 

used to generate electricity. In all cases, the panels are 

typically flat, and are available in various heights and 

widths. An array is an assembly of solar-thermal panels or 

photovoltaic (PV) modules; the panels can be connected 

either in parallel or series depending upon the design 

objective. Solar panels typically find use in residential, 

commercial, institutional, and light industrial applications. 

C. MPPT 

Maximum Power Point Tracking, frequently referred to as 

MPPT, is an electronic system that operates the Photovoltaic 

(PV) modules in a manner that allows the modules to 

produce all the power they are capable of. MPPT is not a 

mechanical tracking system that “physically moves” the 

modules to make them point more directly at the sun. MPPT 

is a fully electronic system that varies the electrical 

operating point of the modules so that the modules are able 

to deliver maximum available power. Additional power 

harvested from the modules is then made available as 

increased battery charge current. MPPT can be used in 

conjunction with a mechanical tracking system, but the two 

systems are completely different. 

D. Wireless Transmitter and Receiver 

Wireless Power Transmission using inductive coupling, is 

one of the effective ways to transfer power between points 

without the use of conventional wire system. Wireless 

power transmission is effective in areas where wire system 

is unreachable or impossible. The power is transferred using 

inductive coupling, resonant induction or electromagnetic 

wave transmission depending on whether its short range, 

mid-range or high range. Wireless charger works mainly on 

the principle of inductive coupling. With this inductive 

coupling idea, we are trying to transfer power wirelessly to 

charge low power devices, such as mobile phones, cameras, 

wireless mouse etc. 

E. RFID Tag 

RFID tag works as follows: the reading unit generates an 

electro-magnetic field which induces a current into the tag's 

antenna. The current is used to power the chip. In passive 

tags the current also charges a condenser which assures 

uninterrupted power for the chip. In active tags a battery 

replaces the condenser. The difference between active and 

passive tags is explained shortly. Once activated the tag 

receives commands from the reading unit and replies by 

sending its serial number or the requested information. In 

general, the tag does not have enough energy to create its 

own electro-magnetic field, instead it uses backscattering to 

modulate (reflect/absorb) the field sent by the reading unit. 

Because most fluids absorb electromagnetic field and most 

metal reflect those fields the reading of tags in presence of 

those materials is complicated. During a reading cycle, the 

reader has to continuously power the tag. The created field 

is called continuous wave, and because the strength of the 

field decreases with the square of the distance the readers 

have to use a rather large power. That field overpowers any 

response a tag could give, so therefore tags reply onside-

channels which are located directly below and above the 

frequency of the continuous wave. 

F. LCD 

Liquid crystal display (LCD) is an electronically-modulated 

optical device shaped into a thin, flat panel made up of any 

number of colour or monochrome pixels filled with liquid 

crystals and arrayed in front of a light source (backlight) or 

reflector. It is often utilized in battery-powered electronic 

devices because it uses very small amounts of electric 

power. Each pixel of an LCD typically consists of a layer of 

molecules aligned between two transparent electrodes, and 

two polarizing filters, the axes of transmission of which are 

(in most of the cases) perpendicular to each other. With no 

actual liquid crystal between the polarizing filters, light 
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passing through the first filter would be blocked by the 

second (crossed) polarizer. 

III. CIRCUIT DIAGRAM 

 
Fig. 2: Circuit Diagram 

The circuit diagram of our project contains; 

 Arm Processor 

 Solar Panel 

 MPPT 

 Wireless Transmitter and Receiver 

 RFID 

 LCD 

To provide power supply regularly, we use Solar Panel, DC 

Power Supply, and Battery. Solar Panel provide DC power 

supply which is given to charge the rechargeable battery of 

12V and DC power supply which is from Grid supply 

provides DC 12V to charge the battery.Once we insert the 

coin in to slot, it will check or compare the coin with already 

stored image. For comparing the coin the image processing 

is used. Using MATLAB software coin detection is done. 

Once coin detection part is complete means the coin is 

exactly detected then it shows message on display is “plug 

the mobile phone”. The transmitter coil in this wireless 

power transmitter section converts the DC power from an 

oscillator to a high frequency AC power signal. This high 

frequency alternating current, which is linked with the 

wireless power transmitting coil, would create an alternating 

magnetic field in the coil due to induction, to transmit 

energy. The receiver section consists of receiver coil, 

rectifier circuit and a voltage regulator IC. The AC current 

flowing through the transmitter coil creates a magnetic field. 

When we place the receiver coil with in a specific distance 

from this transmitter coil, the magnetic field in the 

transmitter coil extends to this receiver coil, and it induces 

an AC voltage and generates a current flow in the receiver 

coil of the wireless charger. The rectifier circuit in the 

receiver section converts this AC voltage in to DC and the 

voltage Regulator IC helps to provide a constant limited 

regulated output voltage to the load for charging the low 

power devices. The transmitter coil in this wireless power 

transmitter section converts the DC power from an oscillator 

to a high frequency AC power signal. This high frequency 

alternating current, which is linked with the wireless power 

transmitting coil, would create an alternating magnetic field 

in the coil due to induction, to transmit energy. In the 

wireless power receiver section, the receiver coils receive 

that energy as an induced alternating voltage (due to 

induction) in its coil and a rectifier in the wireless power 

receiver section converts that AC voltage to a DC voltage. 

Finally, this rectified DC voltage would be feed to the load 

through a voltage controller section. That is, the wireless 

power receiver section’s main function is to charge a low 

power battery through inductive coupling. Inductive 

charging (also known as wireless charging) uses an 

electromagnetic field to transfer energy between two 

objects. This is usually done with a charging station. Energy 

is sent through an inductive coupling to an electrical device, 

which can then use that energy to charge batteries or run the 

device. Here we are using LM 7805 voltage regulator IC. 

The LCD displays all the information to the customer as and 

when required. When the mobile battery is connected, it 

displays” Insert Coin”. While charging it displays 

“Charging” and at the end of charging cycle it displays 

“Charge completed”. 

IV.  PROJECT OUTCOME 

We are proud to express our delight as the project 

‟Intelligent Mobile Charger” that we embarked upon is 

successfully finished within the target date. The project gave 

us more confidence that we will be able to put in practice, 

whatever theoretical knowledge we gained during our 

course of study till now. It really persuades us to do more 

and more, perhaps in better way in our future. 

 
Fig. 3: Intelligent Mobile Charger 

V. CONCLUSION 

In our project, a novel method of charging mobile batteries 

of different manufacturers using solar power has been 

designed and developed for rural and remote areas where the 

grid power is not available all the time. The mobile 

communication has become a necessity even in rural areas 

and this device is useful for charging mobile batteries as 

these mobile battery chargers can be installed at various 

places for the convenience of mobile users. Mobiles play an 

important role in people’s everyday life and lots of 

communications are relayed through a mobile. The mobile 

charger is important accessory for its trouble free and 
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efficient usage of various mobile activities.  General 

problem that arises in mobile is quick discharge.  While 

browsing the features in mobile continuously, battery gets 

discharged quickly and in such cases solar powered mobile 

chargers can be a better alternative to electrical mobile 

chargers.  

VI. FUTURE SCOPE 

The next time you go into your gym and start working out 

on the sleek equipment you may be doing a lot more that 

burning fat and toning your body. You could well be 

contributing to making the world a better place by 

generating clean energy. Think about it – using muscle 

power to generate electricity. Really, how cool is that! The 

Green Micro gym in Portland, Oregon has a slogan, “Where 

fitness meets clean renewable energy.” The gym prides itself 

on using exercise bikes to harness the workout members do 

on it and convert it into electricity, which are then channeled 

into power outlets. An average workout can create 37.5 watt 

hours, which can power a phone for an entire week. While 

that might not seem impressive to you, imagine what 

hundreds of members have the potential of achieving. The 

figures are almost mind-boggling. The human muscles can 

convert kinetic energy wasted’ during exercise into 

electricity. The exercise equipment which captures the 

energy you create while pedaling, converting it into 

electricity and channeling it into the power outlets. The 

battery need to be charged initially with 230V electrical 

power. Later the charging will be done using muscle power. 
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