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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 SEPICconverter with ripple-free input
current is proposed. In the proposed converter, the input bridge diode s removed and the conddetion 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 PEC SEPIC converter, the input current in a
switching period is proportional to the input voltage andynear unity power is achieved. The operational principles,
steady-state analysis, and design equations of thé proposed converter are.described i 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 Inducter, Power Factor Correction (PFC), Single-Ended
Primary Inductor Converter(SEPIC).

I INTRODUCTION

According to the demand on high efficiency and lowrsharmenic pollution, the active power factor correction (PFC)
circuits are commanly, employed in ac~defconverters 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 ocedr and it will be;worse especially, atsthe low line. To overcome this problem, bridgeless converters have
recentlybeen,introduced to reduce, or eliminate the full-bridge rectifier, and hence their conduction losses [1]-[13].
A bridgelesstboost converter is widely used in advantages of reduced input current ripple, but its output voltage
should be higherthanithe peak voltage of the input voltage [1]-[6]. Relatively low output voltage of PFC converters
is required in many applieations 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.

A

R
' sﬂ: \

Ly 'D
— N —— =
A L (-L‘ C Ry >+
vm&-j 2 é _o__ .-\‘ va

—y T -
[ < . ~
/ S -

Fig. 1. Brid
In order to overcome these problems, a brid erter with ripple=free input current is proposed in Fig
2. An auxiliary circuit, which consists of an add inductor, an auxiliary small inductor,
and a capacitor, is utilized to reduce the input curre ple. Coupled inductors are often used to reduce current

ripple. The shaded area in Fig. 2 ents the auxiliary cire hieving the input current ripple cancellation.
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!g. 2. Proposed Bridgeless SEPIC Converter
Fig. 3 shows the prop 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 al
Fig. 2 shows the circuit diagram of the proposed bridgeless
auxiliary circuit includes an additional winding No of the input
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wire (32/¢0.12) are us

The input current is a pérfect 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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A bridgeless ith ripple-free input current has been proposed. In order to improve the efficiency,

the input full-bri i i inated. With the proposed gate driving method, the efficiency is improved by
0.45%. In addition, t

auxiliary circuit consi

t current ripple of the proposed converter is significantly reduced by utilizing an
g 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.
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