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Abstract 

In this paper, power factor correction (PFC) is one of the most active process in most of the ac-dc converters, generally semi 

bridgeless rectifier followed by a boost converter has been the most commonly used PFC circuit. However, a boost PFC front-

end exhibits lower efficiency, in that cases a SEPIC converter performance would be greater , hence A bridgeless SEPIC rectifier 

is proposed which substantially improves  efficiency  and  power factor. The operation and performance of the proposed circuit 

was verified on PLECS.       
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

To meet the challenges of ever-increasing power densities of today’s ac-dc power supplies, designers are continuously looking 

for opportunities to maximize the power-supply efficiency, minimize its component count, and reduce the size of components.  

Recently, in an effort to further improve the performance of the front-end PFC rectifier, many power supply manufacturers and 

some semiconductor companies have started looking into bridgeless PFC circuit topologies [1]. A power factor correction (PFC) 

converters have been employed in many applications such as power supplies, battery chargers, motor drive applications 

[2].Power Factor Correction (PFC) [3] has become one of the most active research lines in the field of  power processing because 

electronic equipment have to guarantee the compliance of the regulations. The most popular PFC today’s used is the boost 

converter connected to the grid by a diode bridge rectifier, as shown is Fig. 1.a because of its main advantages: grounded 

transistor, simplicity and high efficiency. The main drawback of power factor correction solutions that need an input diode 

bridge rectifier is that the diode bridge is the 
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(b) 
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(c) 

Fig. 1: a) Traditional PFC boost converter with diode bridge. b) Bridgeless PFC boost converter. c) Semi-bridgeless PFC boost converter. 

responsible of the largest share of losses among the topologies that use it. The need for higher efficiencies from the PFC stage 

has led the circuit designers to develop possible lower loss alternatives which have been called bridgeless PFC topologies. In a 

performance evaluation of bridgeless boost based PFC rectifiers is presented. The basic topology of the bridgeless PFC boost 

rectifier is shown in Fig. 1.b Compared to the conventional PFC boost converter, one diode is eliminated from the line-current 

path, so that the line current only flows through two semiconductors and the conduction losses are reduced. However, the main 

difficulty in this converter is that the input voltage sensor and the current sensor must be isolated. In addition, the bridgeless PFC 

boost converter in Fig. 1.b has larger common-mode noise than the conventional PFC boost rectifier. In Fig 1.c is shown a 

modification of the basic bridgeless  PFC boost rectifier by means of the addition of two slow recovery diodes (DA,DB)second 

inductor (L2) resulting in two DC-DC boost circuits, one for each half-line cycle. This topology has been named semi-bridgeless 

boost rectifier [3]. To maximize the power-supply efficiency, bridgeless PFC circuit topologies that may reduce the conduction 

loss by reducing the number of semiconductor components in the line-current path have been introduced [4]. The bridgeless 

boost converter topology avoids the need for the rectifier input bridge, yet maintains the classic boost topology, as shown in 

Figure 1 .b.  It is an attractive solution for applications >1kW, where power density and efficiency are important. The bridgeless 

boost converter solves the problem of heat management in the input rectifier diode bridge, but it introduces increased EMI [5].  

Another disadvantage of this topology is the floating input line with respect to the PFC stage ground, which makes it 

impossible to sense the input voltage without a low frequency transformer or an optical coupler.[5] Also in order to sense the 

input current, complex circuitry is needed to sense the current in the MOSFET and diode paths separately, since the current path 

does not share the same ground during each half-line cycle. the bridgeless PFC circuit doesn’t have an input diode bridge and the 

boost inductor is located on the AC side. Since the output and input of the circuit have no direct connection, the bridgeless circuit 

has several issues of input voltage sensing, current sensing and EMI noise [6].   

II. BRIDGELESS SEPIC PFC RECTIFIER MODELING   

A SEPIC PFC converter can provide a higher power factor regardless its output voltage due to its step up and step down 
function. SEPIC PFC converter offer several advantages in PFC applications, such as inherent inrush current limitation during 

start up and overload conditions, lower input current ripple, and less EMI associated with the DCM topology. In several 

bridgeless single ended primary inductor converters were proposed. a bridgeless SEPIC PFC converter is shown. In this 

converter, due to the absence of full bridge diode the components are reduced and the efficiency is increased. an input inductor 

with large inductance should be used. In addition, the conduction losses on intrinsic body diodes of the switches are caused by 

using single pulse width modulation (PWM) gate signal [7-8].  In the literature, an interesting and novel bridgeless SEPIC PFC is 

introduced to minimize the conduction losses [8]. 

 
Fig. 2: Bridgeless SEPIC PFC Rectifier 

The topologies in Figure 1are formed by connecting two  DC–DC SEPIC Converter one for each half-line period of the input 

voltage The operational circuits during positive and negative half-line period for the proposed bridgeless SEPIC rectifier of Fig.2 

is shown respectively. Note that, by referring to Fig.2 there are one or two semiconductors in the current flowing path. Each of 

the rectifier utilizes two power switches (Q1and Q2), two low-recovery diodes (DP and Dn), and a fast diode (Do). However, the 
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two power switches can be driven by the same control signal, which significantly simplifies the control circuitry. Moreover, the 

structure of the proposed topologies utilizes one additional inductor compared to the conventional topologies, which are often 

described as  disadvantage in terms of size and cost. However, better thermal performance can be achieved with the two 

inductors compared to a single inductor. This is because each power switch is operating during half-line period. On the other 

hand, the components voltage stresses are equal to their counterparts in the conventional SEPIC converter. 

SEPICs are useful in applications in which a battery voltage can be above and below that of the regulator's intended output. For 

example, a single lithium ion battery typically discharges from 4.2 volts to 3 volts; if other components require 3.3 volts, then 

the SEPIC would be effective. 

III. OPERATION OF BRIDGELESS SEPIC PFC RECTIFIER 

The bridgeless rectifier shown in Figure 1 is constructed by connecting two DC–DC converters. Referring to Figure 1 during the 

positive half-line cycle, the first DC–DC SEPIC circuit L1-Q1-C1-L3 Do is active through diode Dp, which connects the input ac 

source to the output ground. During the negative half-line cycle, the second DC–DC SEPIC circuit,L2-Q2-C2-L3-Do, is active 

through diode Dn, which connects the input ac source to the output ground. Thus, due to the symmetry of the circuit, it is 

sufficient to analyze the circuit during the positive half-period of the input voltage. The rectifier is operated when the switch Q is 

turned on then diode Dp is forward biased by the sum inductor currents iL1 and iL2. As a result, diode Dn is reversed biased by 

the input voltage. The output diode is reversed biased by the reverse voltage (vL2ac + Vo). Thus, the loss due to the turn-on 

switching L1 losses and the reverse recovery of the output diode are considerably reduced. Equations for both rectifiers are 

identical, provided that the voltages on the capacitors for the SEPIC rectifier 

      (1) 

 Postive Half Cycle 

MODE   I: 

When the switch Q1 is turned on, diode Dp is forward biased by the sum inductor currents IL1.As a result, diode Dn is reversed 

biased by the input voltage. The output diode is reversed biased by the reverse voltage (Vac + Vo). In this stage, the three-

inductor currents linearly increase at a rate proportional to the input voltage vac. This interval ends when Q is turned off, 

initiating the next subinterval. 

 
Fig. 3(a): Q1 on, Dp forward biased, D0 off  

MODE   II: 

At the instant, switch Q1 is turned off, diode Do is turned on, simultaneously providing a path for the three inductor currents. 

Diode Dp remains conducting to provide a path for IL1 and IL2. 

In this stage, the three inductor currents linearly decrease at a rate proportional to the output voltage V0. This interval ends 

when the output diode current iDo smoothly reaches to zero and D0 becomes reverse biased. 

 
MODE   III: 

In this stage, both Q1 and Do are in their off-state. Diode Dp provides a path for iL3. The three inductors behave as current 

sources, which keeps the currents constant. Hence, the voltage across the three inductors is zero. Capacitor C1 is charging up by 

I L1, while C2 is discharged by iL2.  



Design and Implementation of the Bridgeless AC-DC Adapter for DC Power Applications  
(IJSTE/ Volume 2 / Issue 10 / 067) 

 

 All rights reserved by www.ijste.org 
 

366 

.  

Fig. 3(c): Q1 off, Dp off, D0 off 

 Nagative Half Cycle 

MODE   I: 

When the switch Q2 is turned on, diode Dn is forward biased by the sum inductor currents iL1 and iL2. As a result, diode Dp is 

reversed biased by the input voltage. The output diode is reversed biased by the reverse voltage (Vac + Vp). In this stage, the 

three-inductor currents linearly increase at a rate proportional to the input voltage vac. This interval ends when Qo is turned off, 

initiating the next subinterval.  

 
Fig. 3(d): Q2 on, Dn is forward biased, D0 off 

 

MODE   II: 

At the instant, switch Q2 is turned off, diode Do is turned on, simultaneously providing a path for the three inductor currents. 

Diode Dn remains conducting to provide a path for iL1 and iL2.inductor currents linearly decrease at a rate proportional to the 

output voltage V0. In this stage, the three .This interval ends when the output diode current iDo smoothly reaches to zero and Do 

becomes reverse biased. 

 
Fig. 3(e): Q2 off, Dn on, D0 on 

MODE   III: 

In this stage, both Q2 and Do are in their off-state. Diode Dn provides a path for iL3. The three inductors behave as current 

sources, which keeps the currents constant. Hence, the voltage across the three inductors is zero. Capacitor C1 is charging up by 

iL1, while C2 is discharged iL2. It should be mentioned here that if the two active switches Q1 and Q2 are implemented as 

standard MOSFET, then the body diode of Q2 will conduct during the first stage and the circuit will not properly function.  

 
Fig. 3(f): Q2 off, Dn on, D0 off 
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In other words, there are reverse voltages applied to the active switches, so that the switches must have reverse blocking 

capability. Therefore, a unidirectional current conducting device must be implemented for Q1 and Q2.  

In this case, turning ON or OFF Q2 during the first stage will not change the circuit operation mode. Accordingly, both 

switches Q1 and Q2 can be driven by the same control signal, which helps in reducing the cost and complexity of the driving 

circuit.  

IV. POWER FACTOR CORRECTION METHODS 

 Most important to delivering power to loads is how to get the power factor equal to one so that the most real power can be 

delivered to the load. Power factor correction is the method of correcting the power factor closer to one.  

As mentioned earlier, due to the proliferation of non-linear loads, current  and voltage harmonics are generated  which leads in 

the power factor change ,in order  to  minimize  their  effects  on the  system  and  to  improve  its  efficiency necessary power 

factor corrections has to be introduced.  Broadly,  two  methods  have  been come  across  to  eliminate  the  harmonic  related  

problems  and  to  enhance  the  overall performance of the grid or distribution systems, namely passive  method, and active  

method. 

V. SIMULATION RESULTS 

The simulation results discussed by the Bridgeless SEPIC PFC rectifier are shown in figure. To improve the efficiency and 

power factor correction, a bridgeless SEPIC PFC converter is implemented. 

 
 

(a) 
 

 
(b) 

Fig .4: (a) The input voltage and current waveform for SEPIC Boost configuration (b) The input voltage and current waveform For SEPIC buck 

configuration 

The input voltage and current waveforms are in phase, inferring that a high PF is achieved in the figure 4.(a),(b). The proposed 

converter is designed with 230V input and produces a output of 145V.The switching frequency is chosen to be 15 kHz, the duty 

ratios of S1 and S2, are 0.3. 



Design and Implementation of the Bridgeless AC-DC Adapter for DC Power Applications  
(IJSTE/ Volume 2 / Issue 10 / 067) 

 

 All rights reserved by www.ijste.org 
 

368 

 
(a) 

 
(b) 

Fig. 5: (a) The inductor current waveform for SEPIC boost configuration , (b)  The inductor current waveform for SEPIC  buck configuration. 

This shows that the current flows through each inductor for every half-line cycle period of the input voltage. The proposed 

converter is designed with 230V input and produces a output of 145V.The switching frequency is chosen to be 15 kHz, the duty 

ratios of S1 and S2, are 0.3. 

 
(a) 
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During the positive half cycle of the input voltage the gating signal is applied to switch Q1 and during 

  
(b) 

Fig. 6: (a) Input Voltage and Switching signal of the switch Q1 and Q2 for SEPIC boost configuration, (b) . Input Voltage and Switching signal 

of the switch Q1 and Q2 for SEPIC buck configuration 

the negative half cycle of the input voltage the gating signal is applied to switch Q2 with a switching frequency of 15KHZ.The 

input and output voltage waveform is given below. 

 

 
(b) 

Fig. 7: (a) The input and output voltage of the converter shows the SEPIC boost operation. (b) The input and output voltage of the converter 

shows the SEPIC buck operation. 
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VI. CONCLUSION 

The proposed bridgeless rectifiers are derived from the conventional semi bridge topologies are been simulated and validated 

towards wide variation input ranges. Comparing with conventional PFC circuits ,this active PFC conversion system requires a 

minimum configuration and control which is an added advantage , while due to the maintain the power factor the efficiency is 

also taken care. The proposed circuits could operate with higher switching frequency. Thus, additional reduction in the size of 

PFC inductor and EMI filter could be achieved. Besides improving circuit topology and performance, a further reduction in 

rectifier size could be realized by integrating the three inductors into a single magnetic core .compared to the base a Boost PFC 

circuit, the proposed PFC SEPIC converter yields a better efficiency over a wide range and maintains the power factor.  The 

validation of the proposed inverter is done by simulation shows a better performance in the medium power applications, by 

combing the boost and the buck topologies would bring a universal converter along the power factor correction would be an 

another extend. 
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