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ABSTRACT 
 

A conventional Single-Stage Power-Factor-Correction (PFC) AC/DC converter has a link capacitor voltage problem 
under high line input and low load conditions. In this paper, this problem is analyzed by using the voltage conversion ratio 
of the DC/DC conversion cell. By applying this analysis, a new Single-Stage PFC AC/DC converter with a boost PFC cell 
integrated with a Voltage-Doubler Rectified Asymmetrical Half-Bridge (VDRAHB) is proposed. The proposed converter 
features good power factor correction, low current harmonic distortions, tight output regulations and low voltage of the 
link capacitor. An 85W prototype was implemented to show that it meets harmonic requirements and standards 
satisfactorily with near unity power factor and high efficiency over universal input. 
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1. Introduction 
 

 Conventional off-line power converters with 
diode-capacitor rectifier front-ends have distorted input 
current waveforms with high harmonic content. Since 
these converters have a low power factor, they cannot 
meet harmonic regulations and standards such as the 
European line-current harmonic regulations defined in the 
IEC 61000-3-2 document and the Japanese 
input-harmonic current specifications. To comply with 
these standards, a number of single-stage and two-stage 
PFC circuits have been developed and reported in the 
literature. In the two-stage approach, it is customary to add 

a power-factor corrector ahead of the dc/dc converter to 
provide a regulated and isolated dc output. This approach 
provides good power-factor correction and fast output 
regulation, but the power-factor corrector increases the 
size and cost of the overall system. Therefore, the 
two-stage approach is not desirable in low power 
applications [1-2]. 

Recently, many single-stage approaches have been 
suggested to achieve both power-factor correction and 
power conversion from the ac line to a desired dc output [3]. 
Since these topologies have a PFC cell integrated with a 
DC/DC conversion cell and both cells share an active 
switch and controller, the single-stage approach is a better 
choice from a cost point of view. Unfortunately, most of 
the proposed converters have one or more of the following 
disadvantages: large low-frequency output voltage ripple, 
low efficiency due to the switching and rectification loss, 
variable switching frequency and high-voltage stress on 
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