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Simulation Realization of Active Clamp Forward Single-Stage PFC Converter

Zhu Yongxiang
('School of Electrical and Information Engineering> Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract: A new kind of active clamp single-stage PFC converter is presented which is combined by a PFC converter
and an active clamp DC/DC converter. Its circuit operation principle was analyzed and the four working stages of the switch
were defined. The circuit was simulated with Saber software, and the result shows that the circuit achieves zero voltage
switch for principal and assistant switches and over 0.98 high power factor under rated conditions and improves the
efficiency and power density of the converter.
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Fig. 1 The schematic diagram of the circuit

12 THBITIERE

IMABCIX IS A J5, & TF A UK s 5 5 DL
HL AR S I BRI AR 2 B o i et e — T
KN, KECT 7309 4 A TAEREASEL

1) B (r<r <))o FIFRAE Q, T, A1
TFRAE Q, K, FEHLIlE — A4 p, Fd, LS
KL ToR, AR, SR, BEREFLAY C Ol
AR L, MV AR IR 5 AR TR AR B A D,
TE, AR E AR AR A B M =, I, QK
Wi, AR

2) B2 (r<e <y, )o GRS TEIF KA Q, T4
PRI RAE Q, ¥k, MU L B REE AMERERL A C
FuHL; HMEIFRE Q KWIS, L, L, cIHImilR, U,
R M U =U W, AR, YO0 TR
D,, D, #uift, it R L M ¢ nTRICA 73K
fe kgt

3) B3 (<) Hu=Uq+u, B, AT
K QAT T, Xy, #0L. W7 LEIREH
SN B BE i T IR I Q, MR A SR
A C Ui, AR ;) TERTOIHAY ¢ B9TEA
NERPERRAR, TR AR ARG AR SO
Q, Misiig L I, PO/ IT R4S Q, -l 2 zv's
Sl HAFALITRAT Q, KM, LSS

4) B4 (e <)o o 2L, FEOFRAE Q, %

Wr, BRI D, K, D, T, IEIREACE,
L, L, C, B 5k, MU ~U B, LRI iR
Wi, D, FHIRAEIFRRIIN, D, FHGEEETD, 1,
¢ Z5iR. TR Q,, Q, kSR, 4 U =0,
AFFEARRIA D,, D, #F5E RS SR
F, U, =U,. i, &P, 7S, ALK
W, fEQ, AT, ¢ MMFATH, XFE U, =0,
BORSCIEIT G Zvs MskfE, Q JHERT, B
459, AT — R

DT,

L T

iy " .~

i bk _
I,
‘ / . —
IU o — \
”l)} /
-

[N 4 [ [ L,

1
B2 REFECEREIIEREE

Fig. 2 The waveform of steady-state clamping circuit
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Fig. 3 The circuit diagram of simulation
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Fig. 4 The main circuit simulation waveform diagram
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Fig. 5 The MOSFET waveform figure of simulation
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Fig. 6 The simulation waveform diagram for input
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