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Abstract—In this paper, a single-phase boost type ac-dc converter with power factor correction 

(PFC) technique is designed and implemented. A current mode control at a constant switching 

frequency is used as a control strategy for PFC converter. The PFC converter is a single-stage single-

switch boost converter that uses a current shaping technique to reshape the non-sinusoidal input 

current drawn by the bulky capacitor in the conventional rectifier. This technique should provide an 

input current with almost free-harmonics, comply with the IEC61000-3-2 limits, and a system 

operates with near unity power factor. The other function of the boost converter that should be 

accomplished is to provide a regulated DC output voltage. The complete designed system is 

simulated in MATLAB/SIMULINK and a hardware prototype has been built using analog devices. 

Simulation results and experimental results are presented to validate the proposed system. 

Keywords— Boost converter, power factor correction, power quality. 
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. سيرى اسرخذاو سيطشج سافع ادادي انطوس رو ذقُيح ذصذيخ يعايم انقذسج يذولوذُفيز سيرى ذصًيى  انثذث،: في ْزا انخلاصت

نهًذول. انًذول انًصذخ نًعايم انقذسج سيكوٌ يذول سافع نهفونريح ادادي انًشدهح  كاسرشاذيجيحًَط انرياس ترشدد ثاتد 

وانزي يسرخذو ذقُيح ذشكيم انرياس نيعيذ ذشكيم ذياس الادخال انلاجيثي انًسذوب تواسطح انًرسعح انكثيشج في وادادي انًفراح 

، وذوفش كزنك IEC61000-3-2ويهرزو تًقاييس ال  انًقوو انرقهيذي. يجة اٌ ذوفش ْزِ انرقُيح ذياس ادخال خال يٍ انروافقياخ

يفح الاخشى نهًذول انشافع انري يجة اٌ ذذقق ْي ذوفيش فونريح خشوج َظايا يعًم تًعايم قذسج قشية يٍ انوادذ. انوظ

وسيرى تُاء ًَورج عًهي نّ تاسرخذاو انذوائش  MATLAB/SIMULINKيذاكاج انُظاو ككم تاسرخذاو  يُظًح. سيرى

 انًرًاثهح. سيرى سفذ َرائج انًذاكاج وانُرائج انعًهيح نرأييذ انُظاو انًقرشح.
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1. INTRODUCTION 
Power factor correction technique has been 

widely used in ac-dc switching-mode power supply 

to improve input power quality and to meet the 

requirement of international standards [K.-M. Ho, 

2010]. Power supplies without PFC capability usually 

contain a diode-bridge rectifiers, which are largely used 

to provide dc source for the load, cause serious 

harmonic problem of power quality due to the 

nonlinearity of the diode rectifier and the capacitive 

filter (between the rectifier and the load). This behavior 

causes to draw non-sinusoidal input currents leading 

to inject harmonics into the utility lines and thus 

producing a current distortion. These effects will 

draw the system performance to lower power factor 

then reducing the maximum power available from 

the power lines and reducing the efficiency. 

Power supplies with PFC capability usually 

contain a converter whose first function is to reduce 

the harmonics to ensure a near unity power factor at 

the input. For medium to high power, boost 

converter operated in continuous conduction mode 

(CCM) is the usual form of a PFC converter [G. 

Chu, 2009 - O. Garcia, 2003] with average current 

mode control (ACM). A fast control loop, known as 

inner current loop, is used such that the input 

current follows the same sinusoidal waveform as the 

input voltage. The PFC converter is often 

terminated with a storage capacitor to provide a 

tightly regulated output voltage to the eventual load. 

This is the second function of the PFC converter 

achieved through an outer voltage loop. 

In ACM control technique [L. H. Dixon, 1990- 

P. C. Todd, 1999], a current error amplifier, which 

is a two-pole, one-zero compensation network, is 

used in the inner loop which increases the 

complexity in control system. This compensation 

network is difficult to analyze and synthesize and 

the selection of pole and zero is affected by several 

factors [C. Zhou, 1992]. Furthermore, a systematic 

derivation procedure that is applicable to both 

control loops (inner and outer loops) is still missing 

and this necessitates the use of trial-and-error 

procedures in the design of the control parameters 

[G. Chu, 2009]. The systematic derivation 

procedure proposed by Chu et al. [G. Chu, 2009] 

results in a complex control circuit due to the 

existing of the current reference differentiator and 

the use of four sensing circuit instead of three as in 

ACM control technique. Another category is 

reported in the development of the current mode 

technique, which is the feedforward control [S. 

Wall, 1997 - H.-C. Chen, 2009]. The basic idea is to 

generate a ―nominal duty ratio pattern‖ to alleviate 

the task of the feedback controller. All the previous 

mentioned works used a digital controller to 

implement the feedforward controller.  

Concerning the outer voltage loop, its design is 

difficult due to the presence of a relatively high 

ripple with twice the line frequency on the output 

voltage. This voltage ripple will cause a 

considerable distortion in the reference current 

generated by the voltage loop, which in turn 

distorted the input current. However, with a low 

ripple (below 10% of the output voltage), the input 

current distortion will be nearly disappeared when 

the voltage controller is designed with a low 

bandwidth. A poor dynamic response is the result of 

this approach, in other words, the output voltage 

will have a slow transient response with a relatively 

large overshoot that may add more stress on the 

circuit components. Many approaches have been 

reported in the literature to improve the transient 

response, but at the expense of PF, harmonic 

reduction, cost, complicated control circuit, or 

narrow load ranges. In fact, with a single stage PFC 

converter, it is to be nearly impracticable to achieve 

good dynamic response (good voltage regulator) 

and minimum input current distortion (good PFC) at 

the same time [C. K. Tse, 2005]. This is because there 

is a trade-off between output voltage dynamic and 

input current distortion. Table (1) shows the most 

popular techniques used to improve the transient 

response of the voltage loop and current harmonic 

reduction with their drawbacks and limitations. 

In this paper, a simplified version of the 

feedforward controller presented in [H.-C. Chen, 

2004] is used that it can be simply implemented 

with analog circuit. The effect of large-scale input 

voltage variation can be removed from the current 

control loop by introducing the feedforward signal 

and then a simple proportional (P-controller) is used 

in the feedback control loop. A proportional-

integral (PI) controller is used in the outer loop. A 

simple LPF is used in the outer loop, with relatively 

low bandwidth, to eliminate the voltage ripples. The 
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complete system is designed and implement with 

analog circuit devices. 

2. OPERATION PRINCIPLE OF BOOST PFC 
CONVERTER 

Single-phase boost PFC circuit consists of  a  

main  power  circuit  and a control  circuit  as  

shown  in  Fig.1. The Power circuit mainly 

comprises of a full-bridge diode rectifier circuit 

followed by a boost dc-dc converter and a capacitor 

filter. A well-designed controller that controls the 

main switch in the converter can perform a unity 

power factor correction and output voltage 

regulation. PFC converter utilizes two-loop control 

structure, with an outer voltage-regulating control 

loop providing reference to an inner current-shaping 

loop. In practice, the dc link capacitance    is large 

enough such that it could be treated as a voltage 

source. Under this assumption, dc voltage    and 

the voltage loop controller output are constant. 

Through the action of the inner loop controller, 

the inductor current is constrained to follow the 

rectified input voltage, resulting in a nearly 

sinusoidal input current waveform. As to the 

conventional cascade-structured feedback control 

system shown in Fig.2, the control signal (    ) is 

generated by regulating the voltage tracking error 

(    ) through the voltage controller (   ) in the 

outer loop. By multiplying     with the rectified sine 

wave,       a current reference      is yielded. Then, 

the switching control of inductor current is obtained 

by comparing the current controller (   ) output, 

which is denoted by (     ), with a fixed frequency 

triangular wave (    ) through a PWM (pulse width 

modulator) comparator to achieve the line current 

shaping. 

3. DESIGN SPECIFICATIONS 

The design process starts with the specifications 

for the converter performance. The minimum and 

maximum line voltage, the maximum output power, 

and the input line frequency must be specified. To 

simplify the analysis of the converter for high PF 

operation with low line current total harmonic 

distortion, the following assumptions are made: 

 The power switch and the diode are ideal switches 

and the switching losses are neglected. 

 Parasitic components of the inductor and the 

output capacitor are neglected.  

The design of the boost PFC converter is made on 

the basis of the following specifications: 

 Input voltage range (rms): 85-135 V 

 Line frequency (     ): 50 Hz 

 Output voltage (  ): 325 V 

 Maximum output power (      ): 750 W 

 Switching frequency (  ): 30 kHz 

 

4. POWER STAGE DESIGN 

4.1. Boost Inductor: The required inductor value 

of the boost converter is determined by the amount 

of switching ripple current that can be tolerated. 

Allowing more ripples will reduce the inductor 

value, but this will increase input line noise and the 

peak current through the diode rectifier, and switch. 

The peak-to-peak ripple current in the inductor is 

chosen to be 15% of the maximum peak line 

current. For lossless converter, the maximum peak 

current occurs at the peak of the minimum line 

voltage is given by: [P. C. Todd, 1999] 

       
√       

        
  

√     

  
                

The peak-peak ripple current can be determined as: 

                                                      

The duty cycle at the peak input voltage is 

calculated by using [L. H. Dixon, 1990]: 

   
       

  
 

    (√    )

   
               

where      denotes the peak of the rectified voltage 

Then, the inductor value can be evaluated as [P. C. 

Todd, 1999]: 

   
      

      
 

(√    )      

               
              

In order to have a safety margin, the value of L was 

chosen to be 1.5 mH. 

4.2. Output Capacitor: There are many factors 

that influence the value of the output capacitor. The 

output voltage hold-up time, the output ripple 

voltage, the outer-loop transient response and the 

input current harmonic distortion are all dependent 

to some degree on the value of the output capacitor 

[P. C. Todd, 1999]. A larger value of the output 
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capacitance results in better performance but this 

can increase the cost and size. Another constraint, 

the inrush current, should be taken into consideration 

when one intends to increase the output capacitor in 

PFC applications. At starting, with a large capacitor 

value, the inrush current increases in peak 

magnitude and period. However, hold-up time and 

voltage ripple, are the major factors affecting 

capacitor selection. The minimum value of the 

output capacitor can be determined by choosing the 

minimum value of the output voltage (     ) and 

the minimum value of the hold-up time (  ). 

Accordingly,        is considered to be 260 Volt. In 

respect of    , it is considered here to be 45msec that 

means if the nominal output voltage    is 325 Volt, 

then, during the input supply turns-off, the capacitor 

voltage will drop to 260 Volt within 45msec. Now,    

can be calculated as [P. C. Todd, 1999]: 

   
     

  
        

  
               

         

                                             

The above calculated value of      may be 

approximated to the standard value 2000μF. 

5. INNER CURRENT CONTROL LOOP 

5.1. Controller Design: In the current control 

scheme shown in Fig. 3, the feedback controller 

(   ) is augmented with a command feedforward 

controller (    ) which is used to reduce the 

command tracking error. Considering that the 

converter is operated in CCM and the output 

voltage is ripple-free due to the sufficiently large 

capacitor   , and well regulated such that it is 

assumed to be equal to the voltage reference     , 

the differential eq. (6), which represents the state 

space average model of the power stage that derived 

in [R. F. Abbas, 2012], is expressed as: 

 
   
  

                                                  

According to Fig.3, the duty ratio    can be expressed as 

  
     

    
  

              

    
                             

where      denotes the amplitude of the sawtooth 

signal,      ⁄  is the gain of PWM unit. The 

command feedforward control (       ) can be 

given as: [R. F. Abbas, 2012] 

            (  
    

    
)                                     

By substituting (7) and (8) into (6), the current 

equation will be simply given as: 

   
  

 
    

     
                                                             

Due to the linear nature, eq. (9) can be expressed in 

the s-domain as: 

      
    

      
                                                       

Eq. (10) defines the current loop dynamic model 

shown in Fig.4 at nominal case after introducing the 

command feedforward control. The effect of input 

voltage variation in the average model of the power 

stage had been removed by introducing the 

feedforward signal         in the control loop. 

Furthermore, the equivalent plant model in the Fig.4 

is a first-order model. It means that a simple 

proportion-type (P-controller) can be used in the 

current controller, that is,            

where     denotes the proportional gain. 

5.2. Frequency Response Analysis: From 

Fig.4, the open loop         and closed loop 

        transfer functions can be expressed as: 

        
           

      
                                           

        
     

       
  

       

                  
      

where      denote the sensing gain of the inductor current. 

To achieve tight control, and good dynamic 

performance of the inductor current, the current 

loop must have high low-frequencies gain and wide 

bandwidth. For the utility line frequency 

(     =50Hz), the gain crossover frequency (   ) 
should be ≪        [H.-C. Chen, 2004] and may not 

be larger than 1/5 of the switching frequency    [K. 

P. Louganski, 2007]. If the current loop is designed 

with low     (close to       ), a zero-crossing 

distortion of the line current waveform appears due 

to the leading phase of the current relative to the 

line voltage. This leading phase is a result of control 

action of the current loop compensation scheme [J. Sun, 

2004]. The current loop dynamic response should be 

designed depending on the crossover frequency    . 
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From eq. (11), the unity gain crossover frequency can 

be found as: 

    
           

       
                                               

By determining the crossover frequency, the 

parameter of P-controller (   ) can be found from 

eq. (13). The crossover frequency is chosen here to 

be 1/6 of the switching frequency   , that is     
    . Values of        and     are chosen to be 3.2 

and 0.1 respectively, then     can be calculated as: 

    
          

        
                                                         

According to (14),     is calculated to be 4.6. 

6. OUTER VOLTAGE CONTROL LOOP 

6.1. Controller Design: A simple proportional-

plus-integral (PI) type controller is used to control 

the outer voltage loop. the dc side capacitor voltage 

(  ) is fed back and compared with a control 

reference, and the error       is compensated by the PI-

controller to produce     which in turn provides the 

reference current to the inner-loop through 

multiplying it by a rectified sine wave signal      as 

shown in Fig.5. The PI controller acts upon the 

error        with parallel proportional and integral 

responses in an attempt to drive the error to zero. 

The transfer function of the PI-controller can be 

expressed as: 

          
  

 
   

    

 
                              

where    and    are the proportional and integral 

gains, respectively,     is the angular frequency of 

the zero in the PI controller and        ⁄ . 

To design the outer loop controller, it is assumed 

that the inner loop is unity; the inductor current    

has tracked the reference current     , as illustrated 

in Fig.5. Then, referring to Fig.6, the open loop 

transfer function of the outer loop         can be 

expressed as: 

                                                          

The small signal control-to-output voltage transfer 

function (      ), which can be used to design the 

voltage loop, has been derived in [R. F. Abbas, 2012] as: 

       
 ̂    

 ̂     
 

     
 

    
      

 

      
            

Now, substituting (15) and (17) into (16) yields: 

        
     

    

    
      

         

    
    

                  

where     ,    ,      denote the scaling factors of the 

rectified input voltage, output voltage, and the input 

voltage feedforward respectively.    denotes the form 

factor (rms ⁄ average) of the full wave rectified voltage 

which equal to 1.11 (  √ ⁄ ) and expressed as: 

   
    

   
                                                               

where      is the rms of the input supply,     

denotes the output signal of the input voltage 

feedforward circuit which represents the average of 

the rectified input voltage. This feedforward voltage 

is essential to remove the effect of input voltage 

variation by generating a rectified sine wave 

signal      [M. H. Rashid, 2007]. 

6.2. Frequency Response Analysis: To 

determine the PI Parameters    and     the outer-

loop is compensated to satisfy the following design 

requirements: 

 Unity gain crossover frequency (  ) is greater 

than 5Hz. 

 Phase margin (  )     . 
 Overshoot is less than 20%. 

 Settling time is below 125msec. 

By using the circuit parameters in table (2), the 

open loop         and the closed 

loop         transfer function can be given as: 

              
         

           
                       

        
(       )              

     (       )              

 
                     

         (           )             

 

     

Using Eqs. (20) and (21), Bode plots of the 

voltage loop can be computed in matlab program. 
The frequency and step response of the outer loop 



Jafar H. Alwash                                                                                             Design and Implementation of 

Turki K. Hassan                                                                                            Single-Phase Boost PFC Converter 

Raed F. Abbas                                                                                                   

1591 
 

will be examined, at full-load (750W), according to 

the unity gain crossover frequency (  ) and phase 

margin   . First, the value of    is to be 

maintained on    , and    is to be changed in the 

range of (3-25Hz) as in Fig.7. The figure shows that 

the increasing in    improves the dynamic response 

(by decreasing the settling time (  )) but on the 

other hand, the peak response (maximum overshoot 

(  )) is increased. This requires a compromise 

between the peak response and settling time. 

Initially, the crossover frequency will be chosen to 

be        , which gives          and    

     .  

Then, as shown in Fig.8, the value of    is now 

maintained on 10Hz, and      is to be changed in 

the range of (       ). The peak response is 

indirectly proportional to the variation in    but the 

proportionality between    and    is irregular. The 

minimum value of settling time (        ) is 

obtained with        for allowable tolerance 

within 2%. Concerning the maximum overshoot     

it is found to be 15% for        which is 

acceptable according to the design requirements. 

Then with         and       , PI parameters 

is computed as         and        (      ). 

The loop dynamic response is then examined for 

different load conditions. The open loop response in 

Fig.9 shows that at full-load and at        , the 

phase angle (  ) equals       (or       ). As 

the load decreases, the phase margin is slightly decreased 

and at 200W it reaches     (        . For the step 

response, Fig.9, the maximum overshoot    fluctuates 

between 14.6% at full-load and 19.9% at 200W. The 

settling time is slightly varying between 120ms and 

118ms.  

The outer-loop bandwidth (located at      

below the DC-gain) can be determined from the 

closed loop frequency response shown in Fig. 10. 

The bandwidth of the outer-loop is slightly varying 

between        at full-load and        at 200W 

output power. 

7. SIMULATION AND EXPERIMENTAL 
RESULTS 

In order to verify the designed system, a simulation 

performed by MATLAB/SIMULINK has been used 

and a hardware prototype has been built and tested. The 

simulation and experimental results are obtained and 

discussed in this section. The parameters and 

component values of the designed system are 

summarized in Table 2. A laboratory prototype of the 

boost PFC converter and the control circuit are 

constructed using analogue devices (see the appendix) 

with schematic circuit diagram shown in Fig.11. 

For simulation, Fig.12 shows the line current and 

the line voltage. Under full-load (750W), it was 

found that, in the steady state, a near sinusoidal 

input current was obtained with the total harmonic 

distortion of the input current (THDi) equals to 

2.9% and the input power factor (PF) is 0.999. For 

200W load, THDi and PF are found to be 10.8% and 

0.991 respectively. Fig.13 shows the harmonic 

spectrum of the line current at full-load. Under the 

load change, Fig.14 shows the output voltage and 

the input current response when the load changes 

from 300W to 750W and in contrary. The overshoot 

of the output voltage is within 4% (13V above and 

below the steady state value) and settles within 

100ms. 

For experimental results, Fig.15 shows the input 

line current and the input line voltage waveforms. 

Under full-load (750W), it was found that, in the 

steady state, a near sinusoidal input current was 

obtained with the total harmonic distortion of the 

input current (THDi) equals to 3% and the input 

power factor (PF) is 0.996. For 200W load, THDi 

and PF are found to be 14.1% and 0.98 respectively. 

Fig.16 shows the harmonic spectrum of the input 

line current at full-load. Under the load step change, 

Fig.17 shows the output voltage and the inductor 

current responses when the load changes from 

350W to 750W and in contrary. The overshoot of 

the output voltage is found within 6.5% (21V above 

and below the steady state value) and settles within 

100ms and 125ms for changing from 300W to 

750W and from 750W to 300W respectively. 

The measured harmonic components of the line 

input current given in Fig.17 is compared with the 
IEC 61000-3-2 Class A standard [IEC 61000, 

1998]. Fig.18 shows that the measured harmonic 

components (rms) of the input current (      ), 

expressed as a percent of the rms fundamental 

current (      ), are much lower than those of the 

IEC limits. Fig.19 shows the boost PFC converter 

performance in terms of PF, THDi, and converter 

efficiency when the output power    varies from 

200W to full-load (750W). The recorded input PF is 

found to be near unity and the THD of input current is 
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complied with IEC 61000-3-2 regulation. In spite of 

the hard switching operation, the single phase boost 

PFC shows good performance in terms of efficiency.  

The system is tested with 85V and 135V input 

voltage at full-load operation. THDi and PF are 

found to be 5.4% and 0.988 respectively for 85V 

input voltage. For 135V, THDi and PF are found to 

be 3.2% and 0.991 respectively.  

8. CONCLUSION 

In this paper, a single stage single switch PFC 

converter has been designed to improve the power 

quality to be complied with the IEC 61000-3-2 

Class A limits. The power factor has been recorded 

to be within 0.996-0.98 and the THDi is found to be 

3%-14.1%. A current mode control at a constant 

switching frequency has been used as a control 

strategy for PFC converter. In the current control 

scheme, the feedback controller is augmented with a 

command feedforward controller which simplifies 

the current controller design. The controller 

parameters have been designed depending on the 

frequency response analysis. A hardware prototype 

has been built to verify the designed system. The 

experimental results showed good agreement with 

the analytical and simulated results. 
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Table (1) Different techniques for voltage loop dynamic improvement 

 

 

 

 

 
Technique description Drawback and limitation 

Conventional 

two-stage  

converters 

Second stage is connected in 

cascade with the PFC converter to 

provide fast response. 

High cost, large size, low efficiency, and complicated 

control circuit particularly in low-power applications 

[ A. Fernandez, 2005] 

Voltage ripple 

filtering 

LPF: notch, or comb filter inserted 

before or after the voltage controller 

Cannot eliminate the 4
th
 and higher order harmonics in 

the output voltage. For  notch, or comb filter, to  eliminate 

the 4
th
 harmonics, analog implementation is difficult due 

to its complex structure and digital implementation 

requires large memory storage.[ R. Ghosh, 2007] 

Give a trade-off between improving the dynamic 

response and  current distortion [ A. Fernandez, 2005] 

Voltage ripple 

cancellation 

The ripple is eliminated by 

modifying the voltage reference 

with a component having the same 

amplitude and opposite sign of the 

sensed voltage ripple. 

Not easily implemented in low-cost PFCs. [ J. 

Sebastian, 2009] 
Give a trade-off between improving the dynamic 

response and current distortion. [ G. Spiazzi, 1997] 

Current distortion increased during disturbance, so 

that, additional circuit is required which complicate 

the control circuit 

Regulation 

band and 

dead-zone 

controllers 

Depending on the amplitude of the 

voltage-loop error signal, bandwidth of 

voltage loop is kept low at steady state to 

obtain a sinusoidal input current. During 

transients, it is increased to have a good 

dynamic response. 

For small errors, approximately equal to the ripple 

magnitude, the loop is either slow or completely insensitive 

to voltage variations and hence the system suffers from 

regulation problem [A. Prodic ,́ 2007]. 

Have limit cycle oscillations at light loads [R. Ghosh, 

2007] 
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different values of 𝑓𝑐 ; upper: open loop, lower: step response 
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Fig.8 Outer loop frequency response at full-load, 𝑓𝑐=10Hz  for 

different values of  𝜙𝑚 ; upper: open loop, lower: step response 
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Fig.9 Frequency response of the outer loop, with 𝑘𝑝  
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Fig.10 Outer loop frequency response with 𝑘𝑝      and  𝑘𝑖      

for different load conditions; upper: closed loop, lower: a magnified 

section of the magnitude in (upper) shows the loop bandwidth 

Fig.12 Steady state of input current and input voltage 

waveforms; upper: at 750W, lower: at 200W  
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Fig.11 Full schematic diagram of the boost PFC converter circuit 
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Fig.13 Harmonic spectrum of the line current (rms) at full-load 

      0.2           0.3            0.4            0.5            0.6                0.7                0.8                0.9                   1                1.1                

Fig.14 Waveforms of output voltage 𝑣𝑜 and input current 𝑖𝑠 
when the load steps from 300W to 750W (upper: 𝑣𝑜 50V/div; 

lower: 𝑖𝑠 50 A/div). 

Fig.16 Harmonic spectrum of the measured input line current 

(rms) at full-load  

Frequency (125Hz/div) 

1.5A 

Time (50msec/div) 

Fundamental 

Fig.15 Steady state of the measured input current and input 

voltage waveforms; upper: at 750W, lower: at 200W 

𝑣𝑠 (50V/div) 

𝑖𝑠 (10A/div) 

𝑣𝑠 (50V/div) 

𝑖𝑠 (5A/div) 

Time (5msec/div) 

Fig.17 Waveforms of output voltage 𝑣𝑜 and inductor current 𝑖𝐿 

under the load change; upper: from 350W to 750W, lower: 

from 750W to 350W  

𝑖𝐿  (5A/div) 

𝑖𝐿  (5A/div) 

𝑣𝑜 (Scaled) 5V 

𝑣𝑜 (Scaled) 5V 

Time (25msec/div) 

Fig.18 Measured harmonic content of the input current at full-

load versus IEC 61000-3-2 Class A limits 

Fig.19 PFC converter performance with respect to the output 

power; upper: THDi vs. Po, lower: efficiency and PF vs. Po 
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 parameter value unit 
Nominal line voltage (    ) 110 V 

Converter output voltage (  ) 325 V 

Line frequency (     ) 50 Hz 

Switching frequency (  ) 30 kHz 

 ـــــ 4.6     

 ـــــ 4.3    

 ـــــ 136    

Maximum output power (  ) 750 W 

Boost inductor ( ) 1.5 mH 

Output capacitor (  ) 
2000 

450 
 F 

V 

Current sensing gain (   ) 0.1 ـــــ 

Input voltage gain (   ) 0.02258 ـــــ 

Feedforward gain (    ) 0.02258 ــــــ 

Output voltage gain (   ) 0.01666 ــــــ 

   

IGBT 

EMI Filter 

RCD Snubber 

NTC 

Boost Diode 

Diode Bridge 
Output 

Capacitor 

(a) 

APPENDIX: Setup Photos 

Table 2 Specifications of the designed system 

(b) 

System setup (a) Power circuit (b) control circuit 


