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ABSTRACT 

Conventional power factor correction (PFC) single ended primary inductor converter (SEPIC) suffers from high 

conduction loss at the input bridge diode. To solve this problem, a bridgeless SEPIC converter with ripple-free input 

current is proposed. In the proposed converter, the input bridge diode is removed and the conduction loss is 

reduced. In addition, the input current ripple is significantly reduced by utilizing an additional winding of the input 

inductor and an auxiliary capacitor. Similar to the conventional PFC SEPIC converter, the input current in a 

switching period is proportional to the input voltage and near unity power is achieved. The operational principles, 

steady-state analysis, and design equations of the proposed converter are described in detail. Experimental results 

from a 130W prototype at a constant switching frequency of 100 kHz are presented to verify the performance of the 

proposed converter. 

Index terms: Bridgeless Converter Coupled Inductor, Power Factor Correction (PFC), Single-Ended 

Primary Inductor Converter (SEPIC). 

 

I INTRODUCTION 

According to the demand on high efficiency and low harmonic pollution, the active power factor correction (PFC) 

circuits are commonly employed in ac–dc converters and switched-mode power supplies. Generally, these kinds of 

converters include a full-bridge diode rectifier on an input current path so that conduction losses on the full-bridge 

diode occur and it will be worse especially at the low line. To overcome this problem, bridgeless converters have 

recently been introduced to reduce or eliminate the full-bridge rectifier, and hence their conduction losses [1]–[13]. 

A bridgeless boost converter is widely used in advantages of reduced input current ripple, but its output voltage 

should be higher than the peak voltage of the input voltage [1]–[6]. Relatively low output voltage of PFC converters 

is required in many applications such as low-voltage switched-mode power supplies. PFC buck converters are more 

suitable for these applications due to their low output voltage. A bridgeless buck converter was proposed in [7] and 

[8]. Like conventional PFC buck converters, the output voltage of the converter proposed in [7] and [8] is lower than 

the peak value of the input voltage. 

However, since the input current of the PFC buck converter has dead angles during the time intervals when the input 

voltage is lower than the output voltage, there is a strong tradeoff between power factor and output voltage selection. 

On the other hand, a SEPIC PFC converter can provide a high power factor regardless its output voltage due to its 

step up/down function. In [9]–[13], several bridgeless single-ended primary inductor converters (SEPICs) were 
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proposed. The efficiency of these converters is improved by removing the input bridge diode. However, bulk input 

inductor or another LC filter is required to suppress the input current ripple. 

In Fig. 1, a bridgeless SEPIC PFC converter suggested in [11] is shown. The component count is reduced and it 

shows high efficiency due to the absence of the full-bridge diode. However, in this converter, an input inductor with 

large inductance should be used in order to reduce the input current ripple. In addition, the conduction losses on 

intrinsic body diodes of the switches are caused by using single pulse width modulation (PWM) gate signal. 

 

 

Fig. 1. Bridgeless SEPIC PFC converter 

In order to overcome these problems, a bridgeless SEPIC converter with ripple-free input current is proposed in Fig. 

2. An auxiliary circuit, which consists of an additional winding of the input inductor, an auxiliary small inductor, 

and a capacitor, is utilized to reduce the input current ripple. Coupled inductors are often used to reduce current 

ripple. The shaded area in Fig. 2 represents the auxiliary circuit for achieving the input current ripple cancellation. 

 

Fig. 2. Proposed Bridgeless SEPIC Converter 

Fig. 3 shows the proposed gate signals for the switches. For a half period of the input voltage, one switch is 

continuously turned ON and the current via an intrinsic body diode is forced to flow through the channel of the 

switch. It can reduce the conduction loss on the switch further and the efficiency can be improved. 
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Fig. 3. Gate driving signals. (a) Same gate signals for S1 and S2 (b) Proposed gate signals for S1 and S2 

Fig. 2 shows the circuit diagram of the proposed bridgeless SEPIC converter with ripple-free input current. The 

auxiliary circuit includes an additional winding No of the input inductor Lc an auxiliary inductor L and a capacitor 

Co. The coupled inductor Lc is modeled as a magnetizing inductance Lm and an ideal transformer which has a turn 

ration of 1:n. The operation of the proposed converter is symmetrical in two half-line cycles of input voltage. 

Therefore, the converter operation is analyzed during one switching period in the positive half-line cycle of the input 

voltage. It is assumed that the converter operates in discontinuous conduction mode (DCM), so the output diode D is 

turned OFF before the main switch is turned ON. The capacitance of the output capacitor Co is assumed sufficiently 

large enough to consider the output voltage V as constant.  

Fig. 5 shows the operating modes in the positive input voltage. Before t0, the switch S1 and the diode D are turned 

OFF and the switch S is conducting. The input current is the sum of the freewheeling currents I1 and I2. 
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Fig. 5. Operating modes 

II SIMULATION RESULTS 

The prototype of the proposed converter is implemented with the same specifications of the simulation in order to 

verify the theoretical analysis and simulation results. The switching devices, IRFPS43N50K for switches and 

RF2001T3D for all diodes, are used in this converter. The control circuit is implemented with a constant frequency 

pulse width modulation controller KA7552 from Fairchild. The controller power consumption is not considered in 

the laboratory prototype. For the magnetic devices, ferrite EI Core EI3329S from SAMHWA Electronics and Litz 

wire (32/φ0.12) are used. 

The input current is a perfect replica of the input voltage and is exactly in phase with that. Fig. 6 shows voltage and 

current at positive input voltage. It is clear that the input current ripple is completely removed by utilizing a coupled 

inductor which has a small magnetizing inductance. And because of operating in DCM, the output diode D is turned 

OFF under zero-current switching condition. 
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Fig 6: Simulation Results (A) Voltage (B) Current 

 

Fig 7: Simulation Results For PFC 

III CONCLUSION 

A bridgeless SEPIC converter with ripple-free input current has been proposed. In order to improve the efficiency, 

the input full-bridge diode is eliminated. With the proposed gate driving method, the efficiency is improved by 

0.45%. In addition, the input current ripple of the proposed converter is significantly reduced by utilizing an 

auxiliary circuit consisting of an additional winding of the input inductor, an auxiliary small inductor, and a 

capacitor. The major disadvantage of the proposed converter is that it has three magnetic components. The 

theoretical analysis, simulation results, and experimental results were provided. 

REFERENCES 

[1] W.-Y. Choi, J.-M. Kwon, E.-H. Kim, J.-J. Lee, and B.-H. Kwon, “Bridge less boost rectifier with low conduction 

losses and reduced diode reverserecovery problems,” IEEE Trans. Ind. Electron., vol. 54, no. 2, pp. 769– 780, Apr. 

2007. 



International Journal of Advance Research In Science And Engineering         http://www.ijarse.com  

IJARSE, Vol. No.3, Issue No.11, November 2014                                               ISSN-2319-8354(E)  

120 | P a g e  

 

[2] L. Huber, Y. Jang, and M. M. Jovanovic, “Performance evaluation of bridgeless PFC boost rectifiers,” IEEE 

Trans. Power Electron., vol. 23, no. 3, pp. 1381–1390, May 2008. 

[3] Y. Jang and M. M. Jovanovic, “A bridgeless PFC boost rectifier with optimized magnetic utilization,” IEEE 

Trans. Power Electron., vol. 24, no. 1, pp. 85–93, Jan. 2009. 

[4] B. Su and Z. Lu, “An interleaved totem-pole boost bridgeless rectifier with reduced reverse-recovery problems 

for power factor correction,” IEEE Trans. Power Electron., vol. 25, no. 6, pp. 1406–1415, Jun. 2010. 

[5] H.-Y. Tsai, T.-H. Hsia, and D. Chen, “A family of zero-voltage-transition bridgeless power-factor-correction 

circuits with a zero-current-switching auxiliary switch,” IEEE Trans. Ind. Electron., vol. 58, no. 5, pp. 1848– 1855, 

May 2011. 

[6] J. P. R. Balestero, F. L. Tofoli, R. C. Fernandes, G. V. Torrico-Bascope, and F. J. M. de Seixas, “Power factor 

correction boost converter based on the three-state switching cell,” IEEE Trans. Ind. Electron., vol. 59, no. 3, pp. 

1565–1577, Mar. 2012. 

[7] Y. Jang and M. M. Jovanovic, “Bridgeless high-power-factor buck converter,” IEEE Trans. Power Electron., vol. 

26, no. 2, pp. 602–611, Feb.2011. 

[8] W. Wang, D. D.-C. Lu, and G. M.-L. Chu, “Digital control of bridgeless buck PFC converter in discontinuous-

input-voltage-mode,” in Proc. Annu. Conf. IEEE Ind. Electro. Society, 2011, pp. 1312–1317. 

[9] E. H. Ismail, “Bridgeless SEPIC rectifier with unity power factor and reduced conduction losses,” IEEE Trans. 

Ind. Electron., vol. 56, no. 4, pp. 1147–1157, Apr. 2009. 

[10] M. R. Shaid, A. H. M. Yatim, and T. Taufik, “A new ac–dc converter using bridgeless SEPIC,” in Proc. Annu. 

Conf. IEEE Ind. Electro. Society, 2010, pp. 286–290. 

[11] M. Mahdavi and H. Farzanehfard, “Bridgeless SEPIC PFC rectifier with reduced components and conduction 

losses,” IEEE Trans. Ind. Electron., vol. 58, no. 9, pp. 4153–4160, Sep. 2011. 

[12] A. J. Sabzali, E. H. Ismail, M. A. Al-Saffar, and A. A. Fardoun, “New bridgeless DCM SEPIC and CUK PFC 

rectifiers with low conduction and switching losses,” IEEE Trans. Ind. Appl., vol. 47, no. 2, pp. 873–881, Mar./Apr. 

2011. 

[13] D. D.-C. Lu and W. Wang, “Bridgeless power factor correction circuits with voltage-doubler configuration,” in 

Proc. Power Electron. Drive Syst., 2011, pp. 1037–1042. 

[14] J. Wang, W. G. Dunford, and K. Mauch, “Analysis of a ripple-free inputcurrent boost converter with 

discontinuous conduction characteristics,” IEEE Trans. Power Electron., vol. 12, no. 4, pp. 684–694, Jul. 1997. 

[15] H. -L. Do, “Single-switch buck converter with a ripple-free inductor current,” J. Power Electron., vol. 11, no. 4, 

pp. 507–511, Jul. 2011. [16] H. -L. Do, “Soft-switching SEPIC converter with ripple-free input current,” IEEE 

Trans. Power Electron., vol. 27, no. 6, pp. 2879–2887, Jun. 2012. 

[17] Y. Zhao, W. Li, Y. Deng, and X. He, “Analysis, design, and experimentation of an isolated ZVT boost 

converter with coupled inductors,” IEEE Trans. Power Electron., vol. 26, no. 2, pp. 541–550, Feb. 2011. 

[18] J.-L. Kotny, X. Margueron, and N. Idir, “High-frequency model of the coupled inductors used in EMI filters,” 

IEEE Trans. Power Electron., vol. 27, no. 6, pp. 2805–2812, Jun. 2012. 


