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A Study on Single Stage High Power Factor AC-DC Converter

Z2T®-& @
(Won-Jae Lee - Yong Kim)

Abstract -

Design of single stage AC-DC converter with high power factor for low level applications is proposed.

The proposed converter is obtained from the integration of a buck-boost converter and the half-bridge DC-DC
converter. This converter gives the good power factor correction, low line current harmonic distortions, and tight output
voltage regulations. This converter also has a high efficiency by employing an soft switching method and synchronous
rectifier. The modelling and detailed analysis for the proposed converter are performed. To verify the performances of

the proposed converter, a 100W converter has been designed.
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Table 1 Selected device for experiment

Core 0OP-42020-UG
Transformer turn ratio 11 11
Primary inductance 291.6 (uH)
Leakage inductance 6.2 (uH]
Input inductor (Lin) 84 (uH)
Output inductor 22 [uH)
DC link capacitor (Crink) 296 (uF)]
Blocking capacitor (Cs) 10 (uF)
Main switch IRFP350
Synchronous rectifier SMP60N03-10L
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Table 2 Power losses of each device

Device Power loss
Output rectifier 4[W]
Main switch 7.4[W]
Bridge rectifier 2.6[W]
Transformer 1.5[W]
Diode 1.5[W]
Inductor 0.5[W]
Miscellaneous 1.5[W]
Total 19[W]
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Table 3 Experimental results for various output power

0.978 0.972 0.966

O Efficiency
B Power Factor

100W 50W 25W
Output Power
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