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Abstract— This paper presents a new circuit for charging 

of the lithium-ion battery for a Cellular phone using 

wireless. The primary circuit was forward resonant 

converter being set up as the charger unit with the 

different shape and structure winding coil as compared to 

the secondary circuit with simple circuit, which is adopted 

as a wireless energy transfer device. The energy power 

transfer between these primary and secondary circuit is 

verified from the experiment result. The concept of 

inductive power transfer applied. The analysis of the 

primary side of circuit with is performed. A simple circuit 

for secondary side for battery charging is presented and 

the analysis is presented.  
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I. INTRODUCTION 

The most common way to charge a rechargeable battery 

of the movable telephone is to use a traditional charger, which 

connects power supply to the battery located in the movable 

telephone. But this charging way has many disadvantages, e.g., 

battery charger occupies so much space that it is taken 

inconveniently, and the charging contact of mobile-phone is 

easy to be destroyed [1]. 

One of the most frequent failures in chargers for 

rechargeable batteries of compact electronic devices such as 

the cellular phone is from the mechanical contact. Energy 

transfer utilizing inductive coupling, can overcome this 

contact failure problem.  

The proposed wireless charging system allows more than 

one movable telephone to be charged simultaneously, 

regardless of their orientations and positions on the surface of 

the system [1][2].And this system is well suited for the 

applications to movable telephone or other portable electronic 

equipment, which is powered through rechargeable battery.  

Wireless charging is especially valuable for devices which 

wired connections are intractable. Communication between 

the wireless devices and the power source is required for 

wireless power to be transferred safely among devices. In 

addition, the wireless energy power transfer should be flexible 

and of sufficient bandwidth such that both control and data 

information can be transferred to and from the devices at the 

power required [3].  

Inductive Power Transfer (IPT) refers to the concept of 

transferring electrical power between two isolated circuits 

across an air gap. IPT system can be divided into two parts; 

primary and secondary. The primary side (Transmitter) of the 

system is made up of a forward resonant converter and a coil. 

This power supply produces a high frequency sinusoidal 

current in the coil. The secondary side or receiver has a 

smaller coil, and a converter to produce a DC voltage. Primary 

circuit act as the transmitter transfer sufficient inductive 

power to the secondary circuit which act as the receiver. The 

secondary side is located in the telephone unit. It’s function as 

to receive enough power to charge the cellular phone. 

The inductive power transfer for contact-less battery 

charging method which uses a transformer principle has been 

proposed to be superior to the conductive method from the 

stand point of safe treatment [5]. The inductive contact-less 

battery charging method which uses a windings coil 

transformer principle has been proposed. These inductive 

chargers, however, use windings coil transformer designs with 

the different shape and structure windings [1]. It brings about 

much energy loss in the coupling between the primary 

winding and the second winding. In this paper, the wireless 

charging system with a pair of coil windings of different shape 

and structure respectively is studied. 

 

 
Figure 1: The simplified block diagram of the Wireless 

Moveable Charging System 

 

From Fig 1, the operation of wireless system contains two 

circuits. The energy power transfer from primary circuit to the 

secondary circuit is via a pair of winding coils. In this system, 

the primary core of the transformer is in the charger unit 

which known as the transmitter and the secondary core is 

called as the receiver which is in the cellular phone. Both 

primary and secondary resonant circuit of the inductively 

coupled power transfer systems are designed to operate at the 

nominal resonant frequency, but since system performance 



could deviate from design expectations if the loading becomes 

significant, this thing should be highlighted. The design of a 

contactless charger for a battery of a cellular phone is 

presented.  

 

The main objectives of this research can be summarized as: 

 

1. To design a circuit the moveable phone via 

wireless energy power transfer 

2. To construct the hardware, troubleshoot and 

testing of power energy wireless transfer 

3. To analyse the circuit of wireless charging 

system  

 

II. PRINCIPLE OF WIRELESS CHARGING 

Wireless is a one of the miracle things that happen in this 

world. It’s happened when both of the transmitter and receiver 

unit are at the same of the resonant frequency which allows 

the energy from transmitter being transferred to receiver. 

Inductive coupled power transfers are designed to deliver 

power efficiently from primary source to the other moveable 

devices (secondary load). The mutual coupling is weak and 

the power could improve when the operations of circuit at 

high frequency [5]. The proposed wireless charging system 

uses a pair of coil windings respectively to achieve a wireless 

energy transfer. Table 1 shows the required conditions to 

achieve the project’s objective. 

An inductively coupled power transfer is comprised of 

two magnetically coupled electrical systems driven by a high 

frequency switching power supply. The primary winding is 

normally compensated in order to minimize the VA rating of 

the supply. Compensation in often required for the secondary 

winding to enhance the power transfer capability. In network 

system, basically used four basic topologies such as series-

series topology, series-parallel topology, parallel-parallel 

topology and parallel-series topology. Using mutual 

inductance coupling model, each of these topologies can be 

modelled in circuit shown in Fig 2a for sinusoidal steady state 

analysis but parallel-parallel topology as shown in Fig 2b is 

selected. The resistance, R represent the load on the secondary. 

The source carried from the AC voltage with 240Volt and by 

using the step-down transformer and inverter which to convert 

the AC voltage to DC voltage. The required input to ensure 

this primary circuit operates around 24V DC. The primary 

circuit acts as the transmitter. The forward resonant converter 

has a nominal input of 24V DC. It produces a high frequency 

sinusoidal output to the air gap which comprises the IPT link 

with the pickup circuit. The functions of transmitter are to 

generate a signal of desired correct transmitting frequency, 

modulation and also act as power amplification.  

 
 

 

 
 

 

 
 

TABLE 1 
CONDITIONS OF TEST 

           

DC input supply voltage  24Vdc 

Inverter frequency 100Hz—9MHz 

Lithium-ion battery power 3.6W 

Battery voltage 3.7V—4.2V 

     

 

 
Figure 2a: Mutual inductance coupling model 

 

 
Figure 2b: Parallel-parallel topology 

 

The pair of windings coil act as a medium to transfer the 

power energy that produced from the transmitter to the 

receiver. An electromagnetic coil is formed when a conductor 

usually an insulated solid copper wire is wound around a core 

or form to create an inductor or electromagnet. One loop of 

wire is usually referred to as a turn, and a coil consists of one 

or more turns. A loosely coupled transformer is an 

electromagnetic device that has a primary winding and a 

secondary winding that transfer energy from one electrical 

circuit to another by inductive coupling by moving parts. As 

self induction is larger for larger coil diameter the current in a 

thick wire tries to flow on the inside. Distance among this 

couple coil is main part need to be considered to ensure 

sufficient power transfer to the receiver. The different distance 

and angle of coils will give the different energy power transfer.  

The simple secondary circuit of half-bridge inverter is 

connected with the second winding through a capacitor, which 

provides a DC voltage source for the rechargeable battery is 

act as the receiver. 

III. CIRCUIT OPERATION 

The proposed wireless charging system uses a pair of coil 

windings respectively to achieve a wireless energy transfer. 

Transmitter contains the voltage divider which makes the 

current flows to the high of the resistance. For the first stage 

of transmitter, the Mosfet will turn on and inject the current to 

the inductor and discharge the capacitance. Mosfets Q1 and 

Q2 are alternately on providing a sinusoidal AC waveform at 

the input to the resonant tank at its natural frequency when 



powered by a DC input voltage. Mosfets are the most suitable 

switching devices as they can operate at high frequencies and 

are compact in size. The resonant tank operates at a natural 

frequency after energy enters it described by equation 1.  

 

 

                                                               (1) 

 

The same situation happened at second stage by using another 

Mosfet. The operation as shown in figure 3a below: 

 

 

 
Figure 3a: Transmitter Circuit Description 

 

 

 
Figure 3b: Receiver Circuit Description 

 

The second half-bridge inverter is connected with the 

second winding through a capacitor, which provides a DC 

voltage source for the rechargeable battery. Receiver’s circuit 

as shown in Fig 3b. The type of portable rechargeable battery 

currently used is Lithium Ion (Li-Ion). It’s provides the 

highest energy density as well as being lightweight and having 

a high voltage rating of 3.7V. Li-Ion batteries are charged 

using the constant voltage/current method. Fast charge occurs 

at a constant current of 1A. When the cell voltage reaches 

4.1V the battery is charges at a constant voltage of 4.1V until 

the current drops below 0.1 mA.   

Flowchart below show the overall process schedule to 

complete study about the wireless charging system for mobile 

phone. The PSIM software used to simulate the circuit. The 

hardware is constructed and tested. The circuit needs to be 

troubleshot if the circuit did not function. The result was 

recorded to compare with the PSIM software simulations. 

Flowchart the process schedule to complete the project shows 

in Fig 3c: 

 
 

Fig 3c: Flowchart the process schedule 

IV. HARDWARE DESIGN 

The hardware of the transmitter circuit was constructed. For 

transmitter circuit, the LED used as an indicator to show that 

the input from the power supply received. The Mosfets act as 

switching devices as they can operate at high frequencies with 

the compact in size. The frequency for this forward resonant 

converter is 40Mhz. An inductor stores energy in a magnetic 

field. Inductors are one of the basic components used in 

electronics where current and voltage change with time, due to 

the ability of inductors to delay and reshape alternating 

currents. Inductors called chokes are used as parts of filters in 

power supplies or can be used to block AC signals from 

passing through a circuit. Simple winding coil was selected to 

act as the device to transfer the power produced. Four turn of 

coil was set up to transfer the power energy produced. The 

hardware of transmitter as shown in Fig 4a. 

 

 



 
Figure 4a:  Transmitter circuit 

 

The simple circuit of half-bridge inverter used to control 

the power received. The hardware as shown in Fig 4b. 

 

 
Figure 4b: Receiver Circuit 

V. RESULT AND DISCUSSION. 

A. SIMULATION CIRCUIT  

A PSIM simulation of this wireless charger is shown in 

figure 5a(ii) until 5a(iv) . In Fig 4a(i) shown the schematic 

diagram for the implementation of concept inductive power 

transfer. The waveforms shown in figure 5a(ii) was the output 

voltage state with Mosfet operation at transmitter circuit. The 

function of Mosfet was act as switching devices at high 

frequency. Besides that, the waveform shown in figure 5a(iv) 

was stage about the dc output voltage and current from 

receiver which is applicable to charge the cellular phone’s 

battery. 

 

 
 

Figure 5a(i): Schematic Diagram 

 

 

 
Figure 5a(ii): Output Voltage at Transmitter 

 

 
Figure 5a(iii): Output Current at Transmitter 

 

 
Figure 5a(iv): Output Voltage and Current at Receiver 

 

B. EXPERIMENT RESULT 

The purposes of this experiment are to determine and 

ascertain the performance of the system and ascertain validity 

of the result within those result obtained in simulation. The 

waveform as shown in figure 5b(i) until 5b(v) are the 

experiment results. 

The oscilloscope captures shown in Figure below and the 

output of the envelope detection circuits for the transmitter 

and receiver respectively. 

The ouput voltage from the transmitter circuit produced 

the half-sinusoidal wave when the current flow to the mosfet. 

Due to the most constant wave, the mosfet pass the current 

flow through it and the inductance start to inject (charge) the 

current to the resonant tank. The highest waveform shows that 

the capacitor start to discharge in order to supply to the 



receiver circuit. This waveform call as resonant pheneomena. 

Resonance is the tendency of a system to oscillate at a greater 

amplitude at some frequencies than at others. These are 

known as the system's resonant frequencies. Resonance occurs 

when a system is able to store and easily transfer energy 

between two or more different storage modes (such as kinetic 

energy and potential energy in the case of a pendulum). 

However, there are some losses from cycle to cycle, called 

damping. When damping is small, the resonant frequency is 

approximately equal to the natural frequency of the system, 

which is a frequency of unforced vibrations. The details of 

waveform as shown in table 4a below: 

 

TABLE 4a 

Details of Output Voltage at Transmitter 

 

Parameter Output 

Maximum Voltage 20V (6Vdc x π) 

Mean Voltage 6V dc 

Minimum Voltage -15.8V 

Voltage Pk-Pk 35.8V 

Frequency 26.03Mhz 

 

 
Fig 4b(i): Output Current at Transmitter 

From figure 4b(i) above, the current produced around 2A. The 

current per division scale is 1A.  

 

 
Fig 4b(ii): Output Voltage at Receiver 

 

 
Fig 4b(iii): Reading Output Voltage Receiver 

The Voltage per Divison is 20V and the frequency 

produced is 36.67Mhz. 

 

 
Fig 4b(iv): Output Current Receiver 

 

 
Fig 4b(v): Reading Output Current Receiver 

 

The Current per Division scale is 1A. 

 

The result between the simulation and experiment is 

mostly same. The different made by some losses due to 

experiment meanwhile in simulation program, the state is 

consider as an ideal and there are no losses happened. A 

number of measurements need to be made during battery 

charging in order to control the current and voltage and 

monitor the battery to determine the best result in order to 

achieve the target to charge the battery.  

 

 

 

 

 

 

 

 



VI. CONCLUSION 

The design of a contactless charger for a cellular phone is 

presented. The analysis and design of a contactless charger for 

a cellular phone has been presented. The analysis of the 

primary-side forward resonant converter and simple 

secondary-side half-bridge has been addressed. Voltage, 

current analysis, and design procedure are presented. 

Multifarious movable telephones can be charged 

simultaneously by the wireless charging system. The wireless 

charging system is successfully adapted to a movable 

telephone.  

There are a number ways to improve the performance of 

the communication system in future. One method is to replace 

the RC filter circuits with more complex filters that have 

better attenuation. The maximum power transfer of an IPT 

system increases with frequency. It is difficult to tune 

components at high frequencies and facilities for doing this 

need to be available. Improving modelling tools such as 

PSpice to cater better for high frequency IPT systems will also 

assist with development. 
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