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A Study on sine-wave Input Current Correction of Single-Phase
Buck Rectifier

S.H.Jung*. H.W.Lee**
Kyungnam Junior College®*,

Abstract - Input Current Correction of
Single-Phase Buck Rectifier is studied in the
paper. To sinusoidal waveform the input
current with a near-unity power factor over a
wide variety of operating conditions, the output
capacitor is operated with voltage reversibility
for the supply by arranging the auxiliary diode
and power switching device. Then the output
voltage is superposed on the input voltage during on
time duration of power switching devices in order to
minimize the input current distortion caused by the
small input voltage when changing the polarity. The
tested setup, wusing two insulated-gate bipolar
transistors(IGBT) and a microcomputer , is impleme
-nted and IGBT are switched with 20(kHz), which
is out of the audible band. Moreover, a rigorous
state-space analysis is introduced to predict the
operation of the rectifier. The simulated results
confirm that the input current can be sinusoidal
waveform with a near-unity power factor and a
satisfactory output voltage regulation can be
achieved.
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Fig. 1 Conventional Single-Phase Buck Rectifier
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Fig. 2 Proposed Single-Phase Buck Rectifier
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Fig. 3 Voltage and Current Control Block Diag

@3 A" wb AbolFe] F2AE AZslH HE3
ot 4= glemg oridE V20U d9€ A
3712 gta, 29xaxte] ON, OFF &g 4uks}
LEoltt, AYAYge] A2-Z22AHRE g Apole
ad834 BAE E2 HA(Clock Pulse)7l 917FE uj
vt Q7F ON "t}

v _(i o

2.2 NEdoj4&En Y HE
a8 45 23814 E’\l% 71E =TS T2
< W] & AlEdold sEolt}. A H 2o o]
A tele = o]l thelezolm Aol ~9xE s}
WA gl At 24X =2 & Design center( Version.8.1)
2 AlEYold it § 12 24855 YY)

R 1 F =234
Table 1 Circuit Parameter
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Fig. 4 Simulation Waveforms of Conventional
Single-Phase Buck Rectifier
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Fig. 5 Simulation Waveforms of Improved
Single Phase Buck Rectifier

olgxog 1Y 49 £& 27 oM dFAFE
A9z & ¢ Ay HA4Y v 1/5EY FHolor Fo},
2E 59X "HEd 719ste RAeE AzsHE 94zt
Heg Aostn, 28 49 FAE YHAF HFo)
Mgz gl =3, 07 49 EAE I€AFY F9
& AHEHRAM g HBEL 4.643(%)0d B3
28 59 ASolE 1.149(%)°lth. Wfo], 28 49
EAE 71E 279 dEARFA XTEHE Axnz
o AR 7B e v &S E 20T}

E 2 99ARY ARnzs Y
Table 2 Low Order Harmonic
Content of Input Current

ah/al[ %]
ConvENTIONAL Prorosto
SinuLaTion SimuLaTion
C[=7.8¢A0) || € [=7.9(A))
2.5 0.74
2.4 0.4%
2.2 0.29
1.63 0.19
1.03 0.25
0.65 0.21
0.29 0.29
0.18 0.21
0.28 0.23
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Fig. 6 Transient Responses of Time Varying
the Voltage Standard Value
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Fig. 7 Transient Responses of Time Varyin
the Load
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