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Abstract— Development of contactless battery 

charging is an opportunity for electric vehicles. 

Compared to regular plug in cables, this solution 

is easy to use, robust and weather resistant. The 

aim of this paper is to propose a standard that 

would make Power Factor Corrections (PFC)   

through a new Z-Source Resonant Converter 

(ZSRC) for wireless power transfer applications. 

This model uses the Z-source Network (ZSN) a 

new converter for PFC applications and for 

voltage regulation applications. The ZSRC adds 

the unique feature of inherent PFC without adding 

extra switches as conventional PFC converters do. 

It uses wireless transmitter and receiver section 

connected to a rectifier which is fed to the electric 

vehicle battery. The output voltage of vehicle 

battery is feedback to fuzzy logic controller in 

which fuzzy operation is made for the regulation 

of output voltage. Thus voltage regulation is 

ensured. 

 Index Terms—Total Harmonic Distortion 

(THD), Power factor correction (PFC), Series 

resonant converter (SRC), Wireless Power 

Transfer (WPT), Z-source resonant converter 

(ZSRC), Transmitter &Receiver 

 

I. INTRODUCTION 

Wireless power transfer (WPT) technologies are 

being actively researched as a solution to charge an 

electric vehicle (EV) battery bank because of its 

advantages of convenience, reliability, and positive 

environmental impact due to cables and cords 

elimination [1]. WPT allows the use of on-line 

inductive power transfer (OLPT), where charging 

facilities are embedded underground and a pickup 

coil at the bottom of the EV receives the power 

wirelessly to charge its batteries, while the car is in 

motion (Figure 1). [2] A proper energy storage and 

charging system design could reduce 20% of an 

EV battery capacity [3], minimizing the weight and 

price of this car. 

 

Figure 1. WPT system configuration for OLPT 

 For WPT applications in OLPT, the conventional 

on-board battery charger (OBC) is typically made 

of a two-stage converter (Fig. 2), the design of 

which follows the standard procedure with mature 

techniques [4]. The front end stage performs the 

AC/DC conversion and power factor correction 

(PFC), and the cascaded stage regulates the system 
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output voltage by using a DC/DC converter with a 

high-frequency transformer. The front end stage 

can also optimize the system efficiency and 

achieve a relatively high power density. 

 Even though each stage can be optimized 

separately, the two-stage design suffers from high 

overall cost and complexity. 

 Single-stage OBC’s converters have also been 

studied for OLPT applications. They correct the 

power factor (PF) while regulating the system 

output voltage simultaneously. Previous research 

has been conducted in single phase single stage 

(S
2
PFC) topologies.  

Most of them have only one switch, thus achieving 

low overall cost and simplicity. However, these 

converters are derived from the fly back and 

therefore, they all suffer from high stress on the 

semiconductor switch, leading to the use of a high 

voltage device, and having a large conduction loss. 

For this reason, the S
2
PFC approach may only be 

attractive for low power applications (i.e. less than 

100W), where the cost is the major impact on the 

design [5]. Other topologies have integrated the 

front-end PFC converter with a resonant converter. 

An example of this kind of topology is presented in 

[6], where a boost converter is integrated with a 

half-bridge LLC converter. Nevertheless, the 

power rating for this topology is limited, since the 

boost converter can only operate at the 

discontinuous conduction mode because the LLC 

converter duty cycle is fixed at 50%. A family of 

single-stage resonant AC/DC converters with 

inherent PFC was proposed in [7]. It is mainly 

derived from the LLC converter such that it only 

has two switches. There is one bulk capacitor 

maintaining the energy over the whole 

fundamental period. However, at low line voltage, 

there might be a surge line current; at high line 

voltage; power is only drawn from the bulk 

capacitor, which makes the grid current as 

discontinuous over a fundamental cycle as a buck-

type PFC converter does.  

A. Conventional On-Board Battery Charger  

For the front end stage, the most commonly used 

PFC converter in modern EV battery chargers is 

the conventional boost converter [1]. The 

conventional boost-converter-based OBC is 

shown in Fig. 3, where the DC/DC stage consists 

of a Series Resonant Converter (SRC), which is 

the most commonly used converter for WPT 

applications. 

 

Figure 2. Block diagram of a conventional OBC 

In general, the conventional boost PFC converter 

offers high efficiency, high power factor (PF), 

high power density, and low cost [8]. 

Nevertheless, the boost capacitor (Cb) ripple 

current is very high .As the power level increases, 

the system input rectifier losses significantly 

degrade the efficiency and require efforts to deal 

with heat dissipation. Because of this, the boost 

PFC converter is good for low to medium power 

range, up to approximately 3.5 kW. For power 
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levels above that, designers typically parallel 

discrete semiconductors, or use expensive diode 

semiconductor modules, which increase theoverall 

system cost. Additionally, the boost converter 

switch is operated under hard switching 

conditions and because of this; the converter has 

high switching losses, which limit the switching 

frequency range of the system. Finally, the boost 

diode (Db) reverse recovery produces high 

electromagnetic interference (EMI), which might 

cause unexpected shoot-through states that 

damage the system, or that trigger protection and 

cause unexpected system shut down [9]. In order 

to overcome some of these drawbacks, a new PFC 

converter is introduced in this paper. 

B. Proposed On-Board Battery Charger  

This paper proposes to use the Z-source Network 

(ZSN) as a new converter for PFC applications. 

As the sinusoidal wave form and is in phase with 

the input voltage. This variable also provides a 

boost feature to the system which is why it is 

typically used for voltage regulation. The ZSN 

main topology was introduced in [10] and has 

been widely used mainly for voltage regulation 

applications. For OBC applications, the ZSN can 

be located at the PFC stage followed by the 

isolated DC/DC converter, which in this case is 

the conventional SRC. The resultant OBC 

proposed topology is named as Z-source resonant 

converter (ZSRC). The circuit schematic along 

with some of the key waveforms (two 

fundamental cycles of the ZSN input (vdc) and 

output voltage (vz), and one resonant cycle of the 

H-bridge inverter output voltage (vH)) of this 

converter are shown in Figure 4. The core part of 

this system (everything but AC/DC conversion 

stage) was first introduced in 2010 by [11] but for 

DC/DC conversion. The ZSN in the ZSRC adds 

the unique feature of inherent PFC without adding 

extra switches as conventional PFC converters do. 

It can do this since it provides immunity to the H-

bridge inverter shoot-through states, which not 

only increases the system reliability, but adds a 

control variable to the system (shoot-through duty 

cycle (Dst)) that can be used to shape the input 

current used for voltage regulation .However, to 

regulate the output voltage, the proposed ZSN-

based OBC uses the active state duty cycle (Dact), 

which is a conventional control variable used in 

SRCs. Because both control variables are 

encrusted in the SRC H-bridge inverter, the ZSRC 

does not require additional control circuitry to 

perform the PFC. In other words, because of the 

ZSN, the ZSRC can perform PFC and DC/DC 

conversion in one stage. This means that we can 

categorize the ZSN as a family of the single stage 

PFC converters. In addition to the aforementioned 

positive features of the proposed PFC converter, 

the ZSN offers further advantages over the 

conventional boost PFC converter. These are 

described in the following subsection. 

 C. General comparison between the 

Conventional and proposed PFC converters  

Although the ZSN reduces the number of power 

semiconductors in the system, it slightly increases 

the number of passive components compared to 
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the boost PFC converter. The main drawback of 

this fact is that the system’s primary side might 

have a greater size and weight. However, the size 

 
 

Figure 3. Boost-converter-based OBC 

 

and weight of this side is not the main concern on 

OBC applications, since it is not the one located at 

the bottom of the EV. It is worth mentioning that 

this is a theoretical comparison. In practice, the 

size and cost of the boost PFC converter will 

increase because of the extra heat sink for the 

power semiconductors, and additional control 

circuitry for the switch [12].The traditional PFC 

boost converter has two semiconductor devices 

and a capacitor, whereas the ZSN has no 

semiconductor devices and two capacitors. Based 

on the previous data, the ZSN has a lower failure 

and degradation rate compared to the 

conventional boost PFC converter, thus a better 

lifetime. Finally, adding the ZSN to the OBC 

increases the system reliability since the ZSN can 

handle shoot-through states. Thus, random EMI 

shoot-through will not affect the system 

operation; whereas for conventional PFC 

converters shoot-through states will be of concern. 

The operating principle, analysis, simulation and 

experimental results of the proposed ZSN-based 

WPT system are provided in the following 

sections. 

D. Proposed Fuzzy Logic Controller 

A fuzzy logic controller is based on a set of rules, 

which decides the final control action. Each rule 

gives information about the control action to be 

taken in response to a given set of conditions. The 

block diagram of a basic fuzzy controller system 

is shown in figure 4. The process of converting 

the input parameters to a form suitable for 

processing using fuzzy logic is fuzzification. It is 

easy to understand and easy to maintain a rule 

base controller. Using appropriate fuzzy rules as 

database, decision making is done. Finally the 

reverse process of fuzzification called de-

fuzzification is done to get the required output 

control parameter. In this system a two input one 

output based fuzzy logic controller is designed. 

The designed fuzzy logic controller is used to 

regulate the gate pulses of boost converter as 

shown in figure 5. The circuit consists of a single 

phase rectifier, boost converter, PWM and Fuzzy  
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Logic controller. The input source is the DC input 

from single phase rectifier. The boost converter 

output is controlled by Fuzzy Logic controller 

kept in the feedback path to control duty cycle of 

the switch for shaping the input current 

waveform.  

 

Figure 4: Typical Fuzzy Logic Controller Block 

Diagram 

 

Inductor current plays an important role in the 

response of the boost converter. It also provides 

the energy storage information in the converter. 

Thus, any change in inductor may effect output 

voltage. The fuzzy controller has two inputs, error 

voltage (e) and change in error voltage (Δe). Error 

voltage is the difference between output voltage 

(Vout) and reference voltage (Vref). The change 

in error voltage is the difference between error 

voltage and previous voltage. Equations for error 

voltage and change in error voltage are given 

below. 

e = Vref -Vout  

Δe = e(k) - e(k-1) 

 

 

 

 

Figure 5: Block diagram of Fuzzy controlled Boost 

converter 

II. ANALYSIS AND OPERATING 

PRINCIPLE OF ZSRC WPT SYSTEM  

A. Output voltage regulation  

An expression for the output voltage (Vo) in terms 

of the active and shoot-through state duty cycles 

(Dact and Dst respectively), and the AC input 

voltage (vac) is derived in this section by assuming 

that the system is ideal and operates in continuous 

conduction mode.  

 (t) = ( ( = 

 (t) (τ)sin( τ)dτ                       (1)                   

where 𝜔s is the angular switching frequency, 

which is equal to the angular resonant frequency 

(𝜔res) in this system, and   𝑟𝑝 is the peak value of 

the current flowing at the resonant network 

primary side. Changing the limits of integration in 

terms of the active state duty cycle, we have 

(t) (τ)sin( τ)dτ,    (2) 

After integration, (2) becomes: 

,                      (3) 
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assuming that average value of the absolute value  

of the resonant network secondary side 

current(irs(t)) equals the output current (Io),the 

instantaneous value of  𝑟𝑠 will 

be: = ,                         (4) 

By transfering  𝑟𝑠 (𝑡) to the primary side, the 

expression for   𝑟𝑝 will be given as 

= = ,                            (5) 

where 𝑅𝑜 is the system load, and the resonant gain 

factor (kres) not only depends on the transformer 

turns ratio but also on the resonant network 

characteristics (which involves frequency). The 

way to obtain this factor will be discussed with 

details in the next sub section. An expression for 

𝑣𝑧 in terms of the shoot-through duty cycle can be 

obtained from 𝐷𝑠𝑡 = (𝑣𝑍− |𝑣𝑎𝑐|) /2𝑣𝑍, and is given as: 

= ,                                                        (6) 

Substituting (5) and (6) in (3) we have:  

(t)= ,          (7)  

Since ideally the average power at the resonant 

network equals the instantaneous output power 

(𝑃𝑟𝑒𝑠     
 
(𝑡) = 𝑉𝑜(𝑡)

2𝑅𝑜⁄), the expression for the 

instantaneous output voltage is given as:  

= ,          (8)   

Finally, the average output power is equal to the 

average of (08) over one fundamental period. This 

is given as: 

( , )=                        (9) 

where T is the line period which is equal to 1/ 60s  

in this case. Similarly, the average output voltage 

is given as: 

( =                  (10) 

   The equation (10) is the one used in the 

controller to regulate the output voltage. As can 

be seen in (9) and (10), the output power and 

consequently the output voltage can be controlled 

by the shoot-through and active state duty cycles. 

For this system, the active state duty cycle is used 

to regulate the output voltage, while the shoot-

through duty cycle will be in charge of the PFC. It 

is worth noticing that if the system is not 

operating in the continuous conduction mode, the 

equations derived in this section no longer hold.  

Resonant gain factor derivation  

The resonant gain factor can be obtained by using 

the resonant network simplified circuit shown in 

Fig. 6. This circuit was obtained by transferring 

the impedances from the secondary to the primary 

side of the resonant network, and modeling the 

impedance seen from the left of the output 

rectifier as a resistor Rorec with voltage 𝑣𝑜. The 

excitation to this equivalent circuit is the voltage 

at the H-bridge inverter right hand side, which is 

named as 𝑣𝐻. Also, N represents the transformer 

turns ratio (Ns/Np), and the winding losses in the 

transformer have been modeled by the resistors Rp 

and Rs. 

The expression for Rorec can be obtained by 

assuming that only the fundamental component of 

𝑣𝑜𝑟𝑒𝑐 is involved in the power transfer. 
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         Fig.6. Simplified circuit of resonant network 

 

This component is given by: 

(t)= ,                                  (11) 

since the instantaneous waveform of 𝑣𝑜𝑟𝑒𝑐 is a 

square wave that equals to Vo when sin(𝜔s𝑡) is 

positive, and to –Vo when sin(𝜔s𝑡) is negative. 

Then, the equivalent resistor is given as: 

= = = = ,          (12) 

Now we can analyze the previous simplified 

circuit in the frequency domain and obtain an 

expression for kres as follows: 

( = = ,                                (13) 

As can be seen in (13), 𝑘𝑟𝑒𝑠 is a frequency 

dependent variable. However, due to the band 

pass feature of the resonant network, only the 

resonant frequency is considered for this system, 

which means that 𝜔=𝜔res=𝜔𝑠. 

Boost-converter-based OBC  

Let us first analyze the OBC with the PFC stage 

based on the conventional boost converter (Fig. 

3), by assuming that the SRC is operating at 50% 

duty cycle, and at rated power. This means that at 

any time instant there are two switches in the H-

bridge inverter conducting an RMS current of 𝐼𝑟𝑝. 

For the boost converter stage, when the switch 

“Sb” is either ON or OFF, the boost inductor 

current 𝐼𝐿 will flow through the two diodes in the 

input rectifier and through the boost converter 

diode “Db”. By taking 𝐼𝑟𝑝 as the base value, the DI 

for the boost-converter-based OBC is given as: 

= [3 D+3 (1-D)+2 = [3 +2       (14) 

Where “D” is the boost converter duty cycle. The 

boost ratio of a boost converter is related to 𝐼𝐿 and 

𝐼𝑟𝑝 as follows: 

     B= =                                 (15) 

By substituting (15) in (14), the device conduction 

index expression for the boost-converter-based 

OBC is given as: 

         D =[3B+2                                         (16) 

ZSN-based OBC  

Let us now analyze the OBC with the PFC stage 

based on the ZSN and at rated power conditions. 

During the active and conventional zero states’ 

time intervals; there are always two switches in 

the H-bridge inverter conducting an RMS current 

of 𝐼𝑟𝑝, and two diodes in the input rectifier 

conducting a current of (2𝐼𝐿−𝐼𝑟𝑝). During the 

shoot-through states’ time intervals, the four 

switches in the H-bridge inverter are conducting; 

one of the top switches is conducting one of the 

top switches is conducting a current of (𝐼𝐿−𝐼𝑟𝑝2⁄) 

while the other is conducting a current of 

(𝐼𝐿+𝐼𝑟𝑝2⁄), and the same is happening with the 

bottom switches. During this time interval the 

voltage across the ZSN input is higher than the 

grid voltage and therefore the input rectifier is not 

conducting. By taking 𝐼𝑟𝑝 as the base value, the 

DI for the ZSN-based OBC is given as: 
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D = [((2 )+ )(1 )+(( )+( )) ]    

=[                                                             (17) 

The boost ratio of the ZSN is related to 𝐼𝐿 and 𝐼𝑟𝑝 

as follows:   

𝐵= =  (18)  

By substituting (18) in (17) we can obtain a 

device conduction index expression for the ZSN-

based OBC as follows:  

          = [4𝐵].𝑢.                                     (19)  

Fig. 7 shows a device current conduction index 

comparison between the boost-converter-based 

and ZSN-based OBC under different boost ratios. 

Notice that when the boost ratio is between 1 and 

2, the ZSN-based OBC has lower DI which leads 

to a smaller conduction loss.  

Conduction losses comparison 

To obtain information about the conduction 

losses, the device current conduction index (DI) is 

calculated under the same boost ratio (B) for the 

semiconductors contained in both systems. This 

index is defined by the following expression: 

𝐷𝐼=[Σ𝑁𝑘𝐼𝑘𝑛𝑘=1] 𝐼𝑏𝑎𝑠𝑒]𝑝.𝑢.,                         (20) 

where 𝑁𝑘 is the number of semiconductor devices 

that are simultaneously conducting an average 

current 𝐼𝑘 at any time instant in a sub-system 𝑘, 

and 𝐼𝑏𝑎𝑠𝑒 is the base current used for the per unit 

calculation. As shown before, the OBC consists of 

two sub-systems, the AC/DC + PFC stage, and the 

isolated DC/DC stage. For this comparison, the 

isolated DC/DC stage will be SRC on both 

systems. Since the power flow after the H-bridge 

of the SRC is the same independent of the AC/DC 

+ PFC stage, it will not be considered as part of 

the analysis. 

Switching losses comparison  

To obtain switching loss information of the two 

converters, it is assumed that all diodes are SiC, 

and that the converters are working under 

continuous conduction mode. As in the 

conduction losses analysis, the comparison is 

made under the same boost ratio. 

 

Fig. 7. Switching loss comparison between the boost-

converter-based and ZSN-based OBC under different 

boost ratios. 

Fuzzy logic Controller  

A fuzzy logic system (FLS) can be defined 

as the nonlinear mapping of an input data set to a 

scalar output data . A FLS consists of four main 

parts: fuzzifier, rules, inference engine, and 

defuzzifier. These components and the general 

architecture of a FLS is shown in Figure 8. The 

process of fuzzy logic is explained in Algorithm 

1: Firstly, a crisp set of input data are gathered 

and converted to a fuzzy set using fuzzy linguistic 

variables, fuzzy linguistic terms and membership 

functions. This step is known as fuzzification. 

Afterwards, an inference is made based on a set of 

rules. Lastly, the resulting fuzzy output is mapped 

to a crisp output using the membership functions, 

in the defuzzification step. In order to exemplify 

International Journal of Scientific Research and Review

Volume 8, Issue 5, 2019

ISSN NO: 2279-543X

Page No: 87



 

 

the usage of a FLS, consider an air conditioner 

system controlled by a FLS . 

 

Fig 8. Fuzzy Logic Controller 

The process of fuzzy logic is explained in 

Algorithm 1: Firstly, a crisp set of input data are 

gathered and converted to a fuzzy set using fuzzy 

linguistic variables, fuzzy linguistic terms and 

membership functions. This step is known as 

fuzzification. Afterwards, an inference is made 

based on a set of rules. Lastly, the resulting fuzzy 

output is mapped to a crisp output using the 

membership functions, in the defuzzification step. 

Linguistic Variables 

Linguistic variables are the input or output 

variables of the system whose values are words or 

sentences from a natural language, instead of 

numerical values. A linguistic variable is 

generally decomposed into a set of linguistic 

terms. 

Membership Functions 

Membership functions are used in the 

fuzzification and defuzzification steps of a FLS, 

to map the non-fuzzy input values to fuzzy 

linguistic terms and vice versa. A membership 

function is used to quantify a linguistic term. For 

instance, in Fig 9, membership functions for the 

linguistic terms of temperature variable are 

plotted. Note that, an important characteristic of 

fuzzy logic is that a numerical value does not have 

to be fuzzied using only one membership 

function. In other words, a value can belong to 

multiple sets at the same time. 

 

 

Fig 9 Membership functions 

There are different forms of membership 

functions such as triangular, trapezoidal, 

piecewise linear, Gaussian, or singleton  The most 

common types of membership functions are 

triangular, trapezoidal, and Gaussian shapes. The 

type of the membership function can be context 

dependent and it is generally chosen arbitrarily 

according to the user experience. 

 

Fig 10. Different types of membership functions 
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Fuzzy Rules 

In a FLS, a rule base is constructed to control the 

output variable. A fuzzy rule is a simple IF-THEN 

rule with a condition and a conclusion. In Table 1, 

sample fuzzy rules for system. Table 1 shows the 

matrix representation of the fuzzy rules for the 

said FLS. Row captions in the matrix contain the 

values that current room temperature can take, 

column captions contain the values for target 

temperature, and each cell is the resulting 

command when the input variables take the values 

in that row and column.  

Table 1.Fuzzy rules 

 

Fuzzy Set Operations 

The evaluations of the fuzzy rules and the 

combination of the results of the individual rules 

are performed using fuzzy set operations. The 

operations on fuzzy sets are different than the 

operations on non-fuzzy sets. Let FA and FB are 

the membership functions for fuzzy sets A and B. 

Possible fuzzy operations for OR and AND 

operators on these sets, comparatively. The 

mostly- used operations for OR and AND 

operators are max and min, respectively. For 

complement (NOT) operation, is used for fuzzy 

sets. After evaluating the result of each rule, these 

results should be combined to obtain result. This 

process is called inference. The results of 

individual rules can be combined in different 

ways. Table 4 contains possible accumulation 

methods that are used to combine the results of 

individual rules. The maximum algorithm is 

generally used for accumulation. 

Defuzzification 

After the inference step, the overall result is a 

fuzzy value. This result should be defuzziffied to 

obtain crisp output. This is the purpose of the 

defuzzifier component of a FLS. Defuzzification 

is performed according to the membership 

function of the output variable. For instance, 

assume that we have the result in Figure 10 at the 

end of the inference. In this figure, the shaded 

areas all belong to the fuzzy result. The purpose is 

to obtain a crisp value, represented with a dot in 

the figure, from this fuzzy result. 

 

 

Fig.11  Defuzzification  
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Fuzzy Logic Controller Design 

For implementing the control algorithm of a shunt 

active power filter in closed loop, the DC 

capacitor voltage is sensed and compared with a 

reference value.  

The obtained error e(n) = Vdc,ref (n) – Vdc,act (n)   

 Change in error ce(n) = e(n) – e(n-1) 

At the nth sampling instant are taken as inputs for 

the fuzzy processing. The control scheme is 

shown in Fig. 12. After a limit, the output of the 

fuzzy controller is considered as the amplitude of 

the reference current Imax. This current Imax takes 

care of the losses in the system and the active 

power demand of load. By comparing the actual 

source currents (isa, isb, and isc) with the 

reference current templates (isa*, isb*, and isc*) 

in the hysteresis current controller, the switching 

signals for the PWM converter are obtained . 

After proper amplification and isolation, the 

switching signals so obtained, are given to 

switches of the PWM converter. 

The internal structure of the fuzzy controller is 

shown in Figure 12. The error 'e' and change in 

error 'ce’ are the real world numerical variables of 

the system. The following seven fuzzy levels or 

sets: NB (negative big), NM (negative medium), 

NS (negative small), ZE (zero), PS (positive 

small), PM (positive medium), and PB (positive 

big) are chosen to convert these numerical 

variables to linguistic variables as shown in 

Figure 13. The characterization of fuzzy controller 

is as follows: i. seven fuzzy sets for each input 

and output. ii. Triangular membership functions 

for simplicity. iii. Fuzzification using continuous 

universe of discourse. iv. Implication using 

Mamdani's 'min' operator. v. Defuzzification 

using the 'centroid' method. 

The elements of the rule base table are determined 

based on the theory that in the transient state, 

large errors need coarse control, which require 

coarse input/output variables and in the steady 

state, small errors need fine control, which require 

fine input/output variables. Based on this the 

elements of the rule table are obtained as shown in 

Table.1, with „e& „ce as inputs. 

 

 

Figure 12 Input Membership function 

 

Figure 13 Output Membership function 

 

Table2. Fuzzy rule table 

 

 

International Journal of Scientific Research and Review

Volume 8, Issue 5, 2019

ISSN NO: 2279-543X

Page No: 90



 

 

 

Block diagram and description of proposed 

system. 

The ZSRC block diagram is shown in the 

Fig.14, AC source is given to transformer. 

Transformer is used to step down the voltage. It is 

given to rectifier. Rectifier is used to convert AC 

to DC. Z source converter is used for power factor 

correction. The Z-source converter (ZSC) is an 

alternative power conversion topology that can 

both buck and boost the input voltage using 

passive components. It uses a unique LC 

impedance network for coupling the converter 

main circuit to the power source, which provides a 

way of boosting the input voltage, a condition that 

cannot be obtained in the traditional inverters. 

Inverter is used to invert DC to AC voltage.  

The basic circuit diagram of inverter 

consists of four switches; here we use MOSFET 

as a switch and it has own driver known as op to 

deriver. It is used to give the trigger pulses to 

MOSFET from controller. Controller is used to 

give the pulses to inverter. Controller PIC 

16F877A is used in this project. Inverter output is 

given to wireless transmitter coil. Another side 

wireless receiver coil. It is connected to rectifier. 

Rectifier is used to convert AC to DC voltage 

from wireless power receiver. Rectifier output is 

given to battery charger for vehicle. This battery 

voltage is measured and is given to fuzzy 

controller. Fuzzy controller is used to compare the 

battery voltage with corresponding reference 

voltage. The output of the Fuzzy controller is 

compared with a high frequency saw-tooth signal 

to generate the PWM pulses which controls the 

inverter. Thus fuzzy operation is made for the 

regulation of output voltage. 

 

Figure 14. Block Diagram of proposed system 

III. RESULTS AND DISCUSSION                              

The methodology is implemented using a suitable 

proto type that seeks the role of a PIC (Peripheral 

interface controller) to function as a FLC, which 

enables to generate the PWM pulses to fire the 

power switches in the converters. The 

performance of the wireless power charger from 

the inverter module is tested over a range of 

operating loads to exhibit its applicability for 

practical applications. The PIC is configured to 

meet the needs of control-based applications and 

optimized for voltage regulation and power factor 

correction applications. The devices within a 

generation of a PIC platform imbibe the same 

CPU structure but different on-chip memory and 

peripheral configurations. The system costs are 

reduced and circuit board space saved by 

integrating memory and peripherals onto a single 

chip. The 16F877A PIC posses a very flexible 

instruction set inherent operational flexibility, 

high-speed performance and innovative parallel 
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architecture. The fuzzy logic controller adjusts the 

duty cycle to regulate the voltage of the charger 

circuit. The pulse generated using PIC for the 

MOSFETs and the input current wave overlapped 

with the voltage wave captured through the DSO 

at the operating point corresponding to a load of 

mobile charger through its entire operating range. 

The fact that the proposed scheme culminates in 

enhancing the input power factor over the entire 

range and reducing the harmonic content of the 

input current   obtained both through simulation 

of the same operating point of mobile charger 

load. The power factor correction and voltage 

regulation of the hardware results is improved 

compare with existing system obtained by using 

the prototype. The Figure 15 shows the plot for 

output voltage in volts  vs time in min in which 

output voltage is constant with respect to time by 

using Fuzzy Controller . Where as Figure 16 

shows the plot for output voltage in volts  vs time 

in min in which output voltage get reduce with 

respect to time without  using Fuzzy Controller 

 

Fig. 15. Output Voltage Vs Time  With Fuzzy 

Controller 

 

Fig. 16. Output Voltage Vs Time  Without  Fuzzy 

Controller 
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