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Abstract 
 
This paper presents a combination of power factor correction 
converter using Flyback converter and Full-bridge dc-dc converter 
in series connection. Flyback converter is operated in discontinuous 
conduction mode so that it can serve as a power factor correction 
converter and meanwhile Full-bridge dc-dc converter is used for dc 
regulator. This converter system is designed to produce a 86 Volt of 
output voltage and 2 A of output current. Both simulation and 
experiment results show that the power factor of this converter 
achieves up to 0.99 and meets harmonic standard of IEC61000-3-2. 

  
Keywords: Flyback Converter, Full-bridge DC-DC Converter, Power 

Factor Correction. 
  
 

1. INTRODUCTION 
Generally, electronic equipments need a dc power source. However, the 

power source provided by electric grid is an ac power source. Therefore, its 
needs a rectifier circuit which is used to transform the AC power source to 
the DC power source. The rectifier circuit requires a capacitor as filter to 
reduce the output voltage ripple. But, the usage of capacitor causes the 
current harmonics and the current distortion, so that the rectifier circuit has 
a low power factor. 

To reduce the harmonics and to improve the power factor can be done 
by several methods. The first method is adding a large inductor filter [1]. But, 
this method is not commonly used because the rectifier circuit is heavier, 
because it works at low frequency of 50-60 Hz. A good method is adding pre-
regulator of power factor correction converter known as two stages power 
factor correction converter.  The most common two stages power factor 
correction converter used are boost converter [2], [3], buck converter [4], [5], 
buck-boost converter [6], [7] and other types of dc-dc converter [8], [9]. Two 
stages power factor correction converter can produce sine input current, low 
harmonics and high power factor.  
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(a)                                                                    (b) 

Figure 10. Comparison of input current harmonics of class A and class D 

 
4. CONCLUSION 

This paper presented about the combination of AC-DC Flyback 
converter with full bridge dc-dc converter that has power factor corrector. 
According to both simulation and experimetal results, this converter system 
has a high power factor up to 0.99 and low harmonics input current and 
meetsharmonics standard of  IEC61000-3-2 class A and class D. 

 
Acknowledgements 

This paper is published based on the research supported by Research 
Unit of Politeknik Elektronika Negeri Surabaya (PENS) to Energy and 
Transportation Research Centre, budgeting year of 2014. We would thank 
chairman and staff of Research Unit of PENS. 
 
REFERENCES 
[1] Arthur W. Kelly, Rectifier Design for Minimum Line-Current 

Harmonics and Maximum Power Factor, IEEE Transaction on Power 
Electronics, Vol. 7, No. 2, April, 1992. 

[2] Dragan Maksimovic, Robert W. Erickson, Universal input, High Power 
Factor Boost Doubler Rectifiers, IEEE Applied Power Electronics 
Conference, 1995. 

[3] Seleme Isaac Jr. Seleme, Lenin Martins Ferreira Morais, Arthur Hermano 

Rezende Rosa, Leonardo Antônio Borges Torres, Stability in Passivity-

based BoostConverterController forPower Factor Correction, 

European Journal of Control, Volume 19, Issue 1, January 2013. 

[4] Hisahito Endo, Takashi Yamashita, Toshiyuki Sugiura, A High Power 
Factor Buck Converter, IEEE Applied Power Electronics Conference, 
1992. 

Harmonics

IEC61000-3-2 Class D

Converter Result

INPUT CURRENT 
HARMONICS

3 5 7 9 11
0

4

m
A

/W
at

t

3

2

1

Harmonics

IEC61000-3-2 Class A

Converter Result

INPUT CURRENT 
HARMONICS

3 5 7 9 11
0

2.5

C
u

rr
en

t 
(A

)

2

1.5

1

0.5



Volume 2, No. 1, June 2014 

EMITTER International Journal of Engineering Technology, ISSN: 2443-1168 

110 

[5] J.M. Alonso, M.A. Dalla Costa, C. Ordiz, Integrated Buck-flyback 
Converter as a High-power-factor Off-line Power Supply, Industrial 
Electronics IEEE Trans, 55 (3), 2008. 

[6] M.C. Ghanem, K. Al-Haddad, G. Roy, A New Single Phase Buck-Boost 
Converter With Unity Power Factor, In Conference Record of The 1993 
IEEE Industry Applications Society Annual Meeting, IAS 1993. 

[7] Huai Wei, Power Factor Correction Circuits, Power Electronics 

Handbook (Third Edition), 2011. 

[8] Bor-ren Lin, Tsang-sum Huang, Zero Current SwitchingCukConverter 

forPower Factor Correction, Electric Power Systems Research, Volume 

41, Issue 2, May 1997. 

[9] Mohd Rodhi Sahid, Abdul Halim Mohd Yatim,  Modeling and Simulation 

of a New Bridgeless SEPIC Power Factor Correction Circuit, 

Simulation Modelling Practice and Theory, Volume 19, Issue 2, February 

2011. 

[10] Schaffner EMC,IEC61000-3-2 Harmonics Standard Overview, May 

2006. 

[11] Robert W Erickson, M. Madigan, S. Singer, Design of a Simple High 
Power Factor Rectifier Based on Flyback Converter, IEEE Applied 
Power Electronics Conference, 1990. 

[12] Zhang Jun, D.D.-C. Lu, Sun Ting, Flyback-based Single-stage Power-
Factor-correction Scheme with Time-multiplexing Control, Industrial 
Electronics IEEE Trans, 57 (3), 2010. 

 


