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ABSTRACT 

As per the efficiency and functionality is concerned, wireless charging technology has become significantly advanced, still 
battery is one of the major issue of wireless charging which leads to more time consumption. By collaboration of wireless 
charging and super capacitor concept, faster charging can be achieved efficiently. This paper explains the idea of the Super 
capacitor’s stacking scheme to charge the mobile phones wirelessly, as a solution over conventional Lithium ion battery which 
has lengthy charging cycle, high aging effect & gives out emissions. 
Keywords: Wireless power transmission, Super capacitor, Fast mobile charging. 

1. INTRODUCTION 
Smart phones are very popular nowadays. As the usage of these portable electronic devices is increasing, the demand 
for longer battery life is 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. Wireless power transfer through the use of strongly coupled magnetic resonances works very 
well for efficient midrange power transfer in dynamic environments compared with other power technologies [1]. 
Mobile phones, as many other portable electronic devices powered by electrical energy, generally use electro-chemical 
Li-ion batteries to store energy. These batteries are light and can come in many different shapes and sizes, being easily 
adapted to provide the required autonomy to our everyday portable electronics. However, they exhibit lengthy charging 
cycles and a short life span [2]. Super capacitors can be a better option for the conventional batteries. Super capacitors 
act like any other kind of capacitor, only they can store tremendous amounts of energy. Supercapacitors are able to 
attain greater energy densities while still maintaining the characteristic high power density of conventional capacitors. 
Aside from the fact that the Super capacitor can be charged /discharged very quickly due to their low internal 
resistance, which is known as ESR [3]. By placing in series or in parallel combination charge voltage or total 
capacitance of Super capacitor can be maximized. Such capacitor bank can be charged within a matter of minutes. In 
this manner we can develop a mobile charging model which can work efficiently. 

     
Figure 1: basic concept of wireless mobile charging system. 
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2. LITERATURE SURVEY 
Simple mobile phone charger is nothing but AC to DC convertor which provides rectified DC voltage to charge the 
mobile’s battery through wired connection. Hence during charging, mobile phone remains connected to the adapter 
until the battery gets fully charged. Conventional mobile charger completely depends on ‘Lithium-ion Battery’ 
technology. These batteries are rechargeable; light weighted & has high energy density.  
A brief description of LI battery is as follow: 
Lithium ion batteries are made up of one or more generating compartments called cells. Each cell is composed of three 
components: a positive electrode, negative electrode, and a chemical called an electrolyte in between them. During 
charging the battery, lithium based positive electrode withdraws some of its lithium ions, which move through the 
electrolyte to reach to the negative electrode and remain there. The battery stores energy during this process. When the 
battery is discharging, the lithium ions move back across the electrolyte to the positive electrode, producing the energy 
that powers the battery [2].By means of these characteristics, Lithium ion batteries are widely used for powering mobile 
phones.  
However this battery has major disadvantages such as: 

1. High aging effect which leads to short Battery life. 
2. Lithium Ion batteries are ruined if they are completely discharged. 
3. Lengthy charging cycle Requires 20 to 30 minutes for complete charging. 
4. Battery can be busted due to manufacturing defects. 
5. Extremely sensitive to high temperatures. 

 
Apart from these concepts, ‘Portable Power Banks’ are one of the most recent gadgets which have been deployed to 
fulfill the charging need of mobile phones. These banks are convenient & it comes with USB ports which provide 
compatibility with any device. It also has some demerits such as: Some of the portable power banks are really heavy & 
bulky which makes them impossible to carry. Power banks have very short cords (2-3inch) which means one has to 
hold the phone while it is charging. 

3. BLOCK DIAGRAM  

 
Figure2. block diagram of PROPOSED SYSTEM 

  
The explanation of block diagram is given below: 

3.1 Microcontroller 
ATMEGA 16 microcontroller is programmed to generate the 40 KHz of frequency on port pin. Microcontroller 
provides accuracy and allows us to vary the frequency using keys provided at the input. Microcontroller displays the 
frequency on 16*2 LCD. Frequency is given to N channel MOSFET. 

3.2 MOSFET 
Microcontroller output is in millivolts, which is not enough to oscillate the LC tank circuit. So N-channel MOSFET 
having high current handling capacity is used. It amplifies the output of microcontroller. Amplified output given to LC 
tank circuit. 

3.3 LC tank Circuit 
Value of inductor and capacitor connected in parallel are selected such that tank circuit will oscillate at 40 KHz. When 
another coil is placed in magnetic field, EMF is induced in another coil. It is called as inductive coupling.  

3.4 Power supply 
There are two power supplies. One is for LC tank circuit which provides 18V, 3A. And another is for microcontroller 
which provides 5V 500 mA. 
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3.5 Charging circuit 
Charging circuit consist of LM317 which provides variable voltage at its output. First 12-15 V step down to 11 V to 
charge the super capacitor bank. And again it step down to 3.7 V to use capacitor bank as normal battery of mobiles. 
 

3.6 Super capacitor bank 
Energy gets stored in super capacitor by polarizing the electrolytic solution. Electrode-electrolyte interface separates 
charges. Carbon sheet having high surface area can store more energy than normal capacitors. Positive plate and 
negative plates attracts negative and positive ions respectively when voltage applied to them. By connecting many super 
capacitors in series and parallel combinations we can achieve the battery backup, which is sufficient to keep mobile on 
for several hours. 
 

3.7 Mobile 
Normal mobile is used for this prototype model. Its battery is replaced by super capacitor bank. 
 

4. WORKING OF THE PROJECT 
Complete circuit is divided into two parts, one is transmitter section and other is receiver section. Transmitter section 
consists of microcontroller to generate the frequency of 40 KHz at which LC tank circuit will oscillate. Specific 40 KHz 
frequency is used, because low frequency is not capable to deliver that much of power to the tank circuit. 
Microcontroller programmed in Timer mode 1(16 bit) which generate 40 KHz at respective port. But the output of 
microcontroller is 5V 50mA. It is not sufficient to oscillate tank circuit. So there is a power MOSFET to amplify the 
microcontroller output. N-Channel MOSFET is preferred as it has mobility of 1300v/m2. Mobility is directly 
proportional to amount of current handle by the device (up to 25A output current).    

Output of power MOSFET is given to LC tank circuit, which consist of capacitor and inductor in parallel. 
Capacitor stores the energy in the form of electric field and inductor stores the energy in the form of magnetic field 
.When voltage of 18V 3A appears across the capacitor, it start charging. When it gets fully charged it stops charging 
from source and starts to discharge through inductor. As inductor opposes the any change in current, and stores the 
energy in the form of magnetic field. When another coil placed in that magnetic field, electromagnetic force gets 
induced in to that coil, this is called inductive coupling which results in wireless power transmission. 

Coil output is then regulated by voltage regulator. This supplies the power to super capacitor bank. Two super 
capacitors are connected in series to increase the voltage at output with parallel connection to increase the storage 
capacity. Each super capacitor value is 4uf, 5.5v. Bank of super capacitors produces 11V voltage at the output. Super 
capacitors are used for fast charging in less time. Super capacitor produces 11V but mobile required 3.7V, so again 
voltage regulator is used. Then voltage regulated from 11V to 3.7V at the output. Then this voltage is applied to the 
mobile. And once mobile placed on charging pad it gets charged within fractions of minutes. 

5. ADVANTAGES, LIMITATION AND FUTURE SCOPE OF THE PROJECT 
 
5.1 Super capacitors have these advantages over battery solutions: 
1) Long operating life - do not need replacing. 
2) Rapid charge - ready to provide back-up in seconds. 
3) Low ESR - capable of providing higher peak power. 
4) Environment friendly - no heavy metals or disposal issues. 
  
5.2 Limitations: Less storing backup, size of capacitors bank. 
 
5.3 Future scope: Battery backup can be increased & size can be reduced by means of VLSI technology. 
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