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A NEW ZVS SEMI-RESONANT HIGH POWER FACTOR RECTIFIER WITH
REDUCED CONDUCTION LOSSES

Lim Kyoung Hwan. Kim Tai Woong. Lee Seung Bak
Kwang Woon University Dept. of Electronlc Engineering Power Electronics Institute

Abstract - This paper presentes a novel
single-phase unity power factor rectifer, which
features Critical Conduction Mode and ZVS. The
reduced conduction losses are achieved by the
employment of a single converter instead of the
typical configuration composed of a front end
rectifier followed by a boost converter.
Theoretical analysis, a design example and
experimental results of a 300 W converter with
127V input voltage and 400 VDC output
voltage are presented.
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Fig. 1. Circuit of proposed converter.
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Fig. 2. 5-Stage of Operation mode of
Converter.
(a)Linear stage (b)Resonant stage
(c)Linear stage (d)Resonant stage
(e)Linear stage
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Fig. 4. Simulation waveform of voltage,
current across the switch and
inductor current using PSpice.
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Fig. 5. Switching frequency variation
along half line cycle.
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Fig. 7. Output characteristics.
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Fig. 9. Efficiency in the semi-resonant
converter (up) and in the hard-switched
converter {(down).

29101 MOSFET M; ¥¢ At AlH
€ 379 #¥& 2ivh BoAR], ZVS AR
(BF)7E o] FolHh

HAVERRON SryE
T ey - R ovocr ] :
7 T T \_____._J

senvelstite
2 s 4,

m“»“n il mnmw‘%mm»uhummnmmummnmmi nlmm u
LT T mmummuu-!ugg!gguuum - o 5 mw—u
: : (o ]
i i EM::%i‘z T 2
T g WO o N g W .J’\,,.)-i.../'qu_/'\v.,fﬂ..a/f1,..,ﬂ\--‘—-—-Zv—-—-J
7 Py fRp ey ”‘“\r P ey 1
RIBURYRURSRURAVAY \\J il store |
i { |

<1000 e TR a0 ne BrINrTianey
ns/LY

9 10. MOSFET MiM29 AstAF 2y
Fig 10. Voltage, Current waveform of MOSFET
M1, M2

viL. g 8

o] & 4¢ MAd AHFVIY HAFERHEA
I EEEHE FojBR HES $PMNIE 7N
ANEUDT. nEEE OdEH S VA FaE
49 2l5] fojzin}
(1) AZE-AHA(ZVS)
4 AFIE BEE ARAA 29 v=A
qro] Mt 7yl dojd}
(2) MOSFEToIA 9] E&4E wreF ARV}
A~dA 2hglos & o AoE-AA
¢ Aol U SojET

EEzAe =% g Fe 538 Yehdrh
HAZE-AFEHE)S £33 VAT vz
A&7 ot
@Qdste 293 Fard YA =% =&
A 8tE MOSFET Mt Mzol 4AE
EENE ZE Y Y8 AFE 4 7
=0

VIl &3 =

[11 R. Streit and D. Tollik, "High Efficiency
Telecon Rectifier Using a Novel
Soft-Switched Boost-Based Input Current
Shaper”, IEEE INTELEC Records, 1991, pp.
720-726.

[2] G. Hua, CS. Ley, and F.C. Lee, "Novel
Zero-Voltage-Transition PWM Converter”,
IEEE PESC Records, 1992, pp. 55-61.

[3] I Barbi and S.A.O. da Silva, " Sinusoidal
Line Current Rectification at Unity Power
Factor with Boost Quasi-Resonant
Converters”, IEEE APEC Records, 1990, pp.

-1997-



553-562.

(4] PN. Enjeti and R. Martinez, "A High
Performance Single-Phase AC to DC
Rectifier with Input Power Factor Crrection”,
IEEE APEC Records, 1993, pp. 190-196.

[5] AF. Souza and I Barbi, "A New ZVS-PWM
Unity Power Factor Rectifier with Reduced
Conduction Losses”, IEEE Transactions on
Power Electronics, November 1995, pp.
746-752. ' :

[6] AF. Souza and I. Barbi, "A New ZCS
Quasi-Resonant Unity Power Factor Rectifier
with Reduced Conduction Losses”, PESC
Records, 1995, pp. 1172-1176.

[7) KH. Liu and Y.L. Lin, "Current Waveform
Distortion in Power Factor Correction
Circuits Employing  Discontinuous-Mode
Boost Converter”, IEEE PESC Records, 1989,
pp. 825-829.

(8] B. Andreycak, “Power Factor Correction
Using the UC3852 Controlled On-time Zero
Current  Switching  Techique”,  Unitrode
Application Note U-132, 1993-1994.

(9] S. Boyer, H. Foch, J. Roux and M. Metz
"Chopper and PWM Inverter using GTO's in
Dual-Thyristor Operation”, EPE’87 Conference
Records, pp. 383-389.

-1998 -



