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Abstract—This paper deals with the simulation of a Boost Power 

Factor Correction (PFC) Converter with Electro Magnetic 

Interference (EMI) Filter. The diode rectifier with output capacitor 

gives poor power factor. The Boost Converter of PFC Circuit is 

analyzed and then simulated with diode rectifier. The Boost PFC 

Converter with EMI Filter is simulated for resistive load. The power 

factor is improved using the proposed converter.

Keywords—Boost Converter, Power Factor Correction, Electro 

Magnetic Interference, Diode Rectifier 

I. INTRODUCTION

HE demand for power, which has increased tremendously 

over the last few decades, has forced the power engineers 

to establish reliable network in order to supply quality power 

to the consumer. Over the years lot of research has been 

carried out for the supply of quality power to the consumers. 

This research got a tremendous boost with the strides made in 

the miniaturization of the electrical industry.   

 The power electronic devices are very versatile devices 

capable of delivering power as high as 10KW. These devices 

are capable of working at frequencies in the range of hundreds 

of KHz and at the same time the control being only at the gate 

terminal of the devices, which makes these devices easily 

controllable. 

Various types of single-phase PFC converter circuits have 

been developed and used to improve the ac current waveform 

[1-7]. The PFC converter is constructed by use of a boost 

chopper circuit with a switching device in the dc side of the 

diode bridge rectifier circuit. A sinusoidal current waveform 

in phase with the ac line voltage and the constant dc voltage 

can be obtained from the PFC converter. 

EMI problems arise due to the sudden changes in voltage 

(dv/dt) or current (di/dt) levels in a waveform. In diode 

rectifier, the line current can be pulse of short duration and the 

diode recovery current pulse can generate transient voltage  
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spikes in the line inductance. A conductor carrying dv/dt wave 

acts like an antenna and sensitive signal circuit and appear as 

noise. The EMI problems create communication line 

interference with sensitive signal electronic circuits. So, 

Electro Magnetic Interference Filter (EMI Filter) has to be 

used at the input of PFC converter to minimize the 

interference. [8-13].  

In this paper, the simulation results of a Boost Power Factor 

Correction Converter with Electro Magnetic Interference are 

presented.

II. ANALYSIS OF BOOST CONVERTER

Fig. 1 shows the boost converter where the output voltage 

is greater than the input voltage. 
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Fig. 1 Boost Converter

Boost converter is also called as step-up converter. A large 

inductor in series with the source voltage is essential. When 

the switch is on, the input current flows through the inductor 

and switch and the inductor stores the energy during this 

period. When the switch is off, the inductor current cannot die 

down instantaneously; this current is forced to flow through 

the diode and the load during this off period. As the current 

tends to decrease, polarity of the emf induced in Lb is 

reversed. As a result, voltage across the load is the sum of 

supply voltage and inductor voltage and it is greater than the 

supply voltage.  

The voltage impressed across the inductor during on-period 

is Vd. During this period, the current rises linearly from a 

minimum level I1 to a maximum level I2. Therefore the 

voltage across inductor is, 

VL  = Vd                                     (1) 

Also,

VL  = L (I2 – I1) / Ton  = L ( I) / Ton                            (2) 

From (1) and (2),  

Ton = L ( I) / Vd                                 (3)  
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The voltage impressed across the inductor during off period 

is (Vo – Vd) and the current drops linearly from the maximum 

level I2 to the minimum level I1.

Therefore the voltage across the inductor is,  

VL = (V0 – Vd)                           (4) 

Also, VL = L (I2 – I1) / Toff = L ( I) / Toff                     (5) 

From (4) and (5), 

Toff = L ( I) / (V0 – Vd)                           (6) 

From (3),  

L ( I) = Ton * Vd                              (7) 

From (6),  

L ( I) = Toff * (V0 – Vd)                           (8) 

From (7) and (8)  

Ton * Vd = Toff * (V0 – Vd)

Or V0 = (Ton + Toff) * Vd / Toff

Or V0 = T * Vd / Toff

Or V0 =Vd / (1 - )                             (9) 

Where  = delay angle of the boost converter. As firing 

angle increases from 0 to 1, the output voltage will be from Vd

to infinity. Hence, the output voltage is boosted.  

III. BOOST POWER FACTOR CORRECTION (PFC) CONVERTER

Fig. 2 shows the Boost Power Factor Correction converter. 

It comprises of a diode rectifier, boost inductor, switching 

device, boost diode and boost output capacitor. 
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Fig. 2 Boost PFC Converter

The specifications of the proposed Boost PFC converter are  

AC input Voltage = Vs = 230 V

DC output Voltage = V0 = 400 V 

Output Power = Pout = 500 W 

Switching Frequency = Fs = 100 KHz 

Efficiency =  = 85% 

The designed values of boost inductor L and output 

capacitor C are L = 1mH, C = 880 F

IV. ELECTRO MAGNETIC INTERFERENCE (EMI) FILTER

The Electro Magnetic Interference is transmitted in two 

forms: radiation and conduction. The switching converters 

supplied by the power lines generate conducted noise into the 

power lines that is usually several orders of magnitude higher 

than the radiated noise into free space. Metal cabinets used for 

housing power converters reduce the radiated component of 

the electromagnetic interference.  

Conducted noise consists of two categories commonly 

known as the differential mode and the common mode. The 

differential mode noise is a current or a voltage measured 

between the lines of the source that is line-to-line voltage. The 

common mode noise is a voltage or a current measured 

between the power lines and ground that is line-to-ground 

voltage.  

An EMI filter is needed to reduce the differential mode and 

common mode noises in Boost PFC Converter. The filter 

comprises of inductors and capacitors as shown in figure3.   
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Fig. 3 EMI Filter

In general, for any Boost Power Factor Correction 

Converters, the corner frequency for CM noise is 28 KHz and 

the corner frequency for DM noise is 20.5 KHz. The 

parameters for the EMI Filter i.e. inductance value LCM for 

CM noise and inductance value LDM for DM noise can be 

calculated as 

For CM Noise,

CM
L

Y
CRCM

f
22

1                     (10) 

Here, consider CY as 0.22μF, then 

LCM = 4.9 mH 

The leakage inductance is in the range of 0.5% to 2% of the 

LCM value, then 

Lleakage = 1% of LCM                           (11) 

Therefore, Lleakage  = 49μH

For DM Noise, 

D
L

X
CRDM

f
22

1                      (12) 

Here, consider CX as 0.47μF, then 

 LD = 128μH 

 LDM = (LD – Lleakage ) / 2                         (13) 

Therefore,   LDM = 40μH 

V. RESULTS

The diode rectifier, diode rectifier with output capacitor, 

Boost PFC Converter with resistive load and Boost PFC 

Converter with EMI Filter with resistive load circuits are 

simulated using ORCAD PSPICE Software of Version 9.2. 

The diode rectifier with resistive load is simulated and the 

simulation results are shown in fig.4. The simulated results of 

input voltage and input current waveforms of diode rectifier 

with output capacitor are shown in fig.5. From this figure, it 

can be seen that the power factor is low since the angle 

between input voltage and current is high.  
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The Boost PFC Converter is simulated with resistive load.  
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Fig. 4 Input voltage and input current waveforms of diode rectifier
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Fig. 5 Input voltage and input current waveforms of diode rectifier with output capacitor 
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The simulated waveforms of input voltage and input current 

are shown in fig. 6. From this figure, it can be seen that the 

input voltage and current are in phase and the input current 

has some harmonics and noise. These harmonics and noise 

can be reduced by using EMI Filter connected at the input side 

of Boost PFC Converter 

The simulated waveforms of input voltage input current of  

Boost PFC Converter with EMI Filter with resistive load 

are shown in fig. 7. The output voltage and output current of 

Boost PFC Converter with EMI Filter with resistive load are 

shown in fig. 8. 
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Fig. 6 Input voltage and input current waveforms of Boost PFC Converter with R Load 
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Fig. 7 Input voltage and input current waveforms of Boost PFC Converter with EMI Filter with resistive load 
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VI. CONCLUSION

The diode rectifier with output capacitor is simulated. Boost 

Converter is analyzed and simulated with diode rectifier. The 

Boost Power Factor Correction (PFC) Converter is simulated 

with and without Electro Magnetic Interference (EMI) Filter 

for resistive load.  The simulation results are presented in this 

paper. The power factor is improved using the proposed 

converter. 
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Fig. 8. Output voltage and output current waveforms of Boost PFC Converter with EMI Filter with resistive load 


