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Abstract: In this work, a non-isolated DC-DC converter is 

proposed to maintain the Power Factor Correction (PFC) at 

input AC mains and also speed of the Brush-Less DC (BLDC) 

motor initiative which is varied with respect to DC-link voltage. 

The diode bridge rectifier converts the single phase AC to DC.  

The Fuzzy Logic controller provides the required gate signals to 

the power semiconductor switch in the non-isolated DC-DC 

converter. The results of the projected work have been validated 

using MATLAB/SIMULINK. 

Index Terms: Direct Current (DC), Fuzzy Logic Controller, 

Transistors, Motor Drive, Duty Cycle.  

I. INTRODUCTION 

  Various Medium and Low power applications utilized 

BLDC motor since it has elevated efficiency, high flux 

density, easy maintenance, high range of speed control [1]. 

Thereby, BLDC has been discovering applications in n 

number of areas [2]. The stator of three phase BLDC motor 

has windings and the rotor has perpetual magnets and it does 

not have brushes and commutator [3][4].In the previous 

literature, BLDC motor is driven by diode bridge rectifier 

along with large value of DC link capacitor. This system 

receives current from AC supply with high harmonics and 

distortion as a results it has low power factor as below 80% 

[5]. Usually, the speed of the power factor rectification 

converter based BLDC motor is controlled by varying the 

duty cycle [6].  

II. MATERIALS AND METHODOLOGY 

The simulink circuit of the PFC DC-DC converter is depicted 

in figure 2. The proposed circuit has been designed by using 

simulink and simscape toolboxes. Fixed step discrete time 

solver is used to simulate the developed model. The 

simulation time set for the developed model is 10s.It 

comprises of diode bridge rectifier which converts single 

phase AC into DC. Further, proposed non-isolated DC-DC 

converters step-up and regulate the DC voltage and also 

perform power factor correction.  
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Fig.1 Block Diagram of the Proposed System 

 
Fig.2 Circuit of Simulink 

The Neutral point clamped inverter has helped to convert the 

DC into three levels AC. Afterwards; it is feed into the three 

phase load. The gate pulse for the power semiconductor 

switch in the DC-DC converter is provided by fuzzy logic 

controller. 

III. RESULTS AND DISCUSSION 

The single phase AC input voltage is depicted in figure 3. 

The amplitude of the sine wave is 230V. The x-axis of the 

graph is time period in seconds and y-axis represents 

magnitude of the AC input voltage. 

 
Fig.3 Single Phase AC Voltage 

The diode bridge rectifier output voltage is depicted in the 

figure 4. The magnitude of the DC voltage is 220V.The 

output capacitor helps to decrease the undulations in the DC 

voltage. 
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Fig.4 Diode Rectifier Bridge Voltage 

 

The gate pulses for the MOSFET in the DC-DC converter is 

depicted in figure 5. The carrier signal for the pulse signal is 

produced from repeating sequence block and reference signal 

is obtained from fuzzy logic controller. The width of the 

pulse signal is varied depends on the magnitude of situation 

signal. Mamdani-Fuzzy Interface System (FIS) is applied to 

develop the rules. 

 
Fig.5 Gate Pulse for the DC-DC Converter from Fuzzy 

Logic Controller 

The regulated and boosted DC voltage of the non-isolated 

converter is depicted in figure 6. The magnitude of the DC 

link voltage is 360V and it depends on the duty cycle of the 

pulse signal. 

 
Fig.6 DC Link Voltage 

The output voltage of three phase NPC inverter is depicted in 

figure 7. The number of levels in the inverter is increased by 

increasing the number of switches and capacitors. Total 

harmonic distortion of the inverter output voltage is reduced 

by two methods. Generally, LC capacitors are used to reduce 

the harmonic content. In recent years, multi-level inverter 

topology is adopted to reduce the harmonics. 

 

 
Fig.7 Three Phase Neutral Point Clamped Inverter 

Voltage 

IV. CONCLUSION 

The non-isolated DC-DC converter was successfully applied 

for power factor correction at the input AC voltage and 

controls the speed of the BLDC motor. Fuzzy logic controller 

was utilized to control the pulse width of the gate signal 

given to the MOSFET of the non-isolated DC/DC converter. 

The MATLAB simulation results were helped to validate the 

proposed system.  
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