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Research on Semi-bridgeless PFC Circuit Technology with Self-drive Synchronous Rectifier
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Abstract: The semi-bridgeless dual Boost power factor correction (PFC) circuit can obtain higher conversion
efficiency without increasing common mode noise, but the return current of the input AC terminal produces
additional losses on the introduced diodes, which reduces the conversion efficiency. The replacement of diodes with
MOS transistors was investigated. The MOS transistor was with very low impedance when turned on to short-circuit
the MOS transister (or its body diode) and the inductor branch in parallel. Most of the return current was flowed
through the introduced MOS transistor, the conduction loss was reduced and the conversion efficiency was
improved. At the same time, a low impedance path was provided for the common mode noise through the MOS
transistor and its body diode, and the commonmode noise level was not changed. The working process and design
criteria of the circuit were given,and the correctness of the analysis was verified by circuit simulation. Finally,a 1.5
kW principle prototype was developed,in which it was verified that the circuit can further improve the conversion
efficiency.
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Fig.1 Semi-bridgeless PFC circuit with SR driver
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Fig.2  Equivalent circuit diagram of semi-bridgeless

PFC with SR driver
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Fig.3 The circuit for current sampling

I A5 300 SE A 0 FBR L R A L IR AR RIS By
{14 FEL A SRASE 5 D, AT S 30 P J L AR
3.3 KSR MOS IR Zh EE B i& it

T Bi 1k AE CDM 3 K2 JF AL Ak A v IS A
MOS B BT M F 2 TAE S, 7 B0 A K
Bl A LR SRR AR 5 R AT 3 Y 0 DR gk A 3
DA% R G2 R A o ) A R s S < 1)
U5 FL B B T 50 S 7 48 25 1 G R 9T (10 s )
PIEBRFF M 5 2) FEHLIL R MR OR S T, 28
285 T [R5 B R 2
34 ESTERMOSEEMRERAMNEME

FEDL P ) A5 50 MOS 45 5 4 M), v
IPB60R040CFD7 ; L& L, A L, A il , A K 260
wHo MHEAT X e B VL F0 V[ 25 40— b
& MURSB1660CTA &4t (‘i JEFE R 1.4 V) o 17
> JE] PN A2 I g R [ R 3 AR I D RE B R VL IR
TS LAV, B Sl AR FE AN T SRR
K AR A0 B L E AC 220 VA L1500 W i
B K 28 G 0 P, 9 S8R (LR 10 A A% R 50
Hz 11938 JicfH 0 U, 2R FH 2 3 — W 78 R[] 25 2 3t
MOS 48 B} 3% [] [ 45 110 25 300 HL B 0 310 4 1] 4 1
4b itz , e ZAE 4 A i MOS 87 F1 4 487 1Y
RGN

VAV R S AR S 5, VR IR
P ATTIR B, 12 L B SRy Al 2R P H SO FH R R
5 BRI TEAT A3 BT , WOAS SCR 0 B3R AR 6 2580
FEDIFESEAT /BT

1) 2R FH A& 330 — B 85 170 ol 3%, 0 FH O LB
A 3 5 5 I IR L R i 114 R R SR AL, T A 58
TN H AR [ AR = A T AE R 7.68 W s

2) R A [ 25 B i 9K o %) e 5, AR 5 B
12

P53+ 58032 00 H R ] S 1 RS ThRE A 3
2.04 W, 1] DI S AN R 29 0.4%

JUL 40mQ
b
RDS
12V
4
Vl
Clrav
o
D,
(a)BE i —RE
T 40 mO
4
RDi
12V
R, Vii
i ey
N 1
40 mQ
| S|
\B

(b)[F2E # MO SH

Pel4 b T S AL ) H AR 1o 2 442 1 Ak s, 2%
Fig.4 Equivalent circuit of the current return path

in the AC side at the negative half cycle
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Fig.5 The simulated current waveforms at negative half cycle
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Fig.6 The simulated current waveforms and SR driving

signal for V; at negative half cycle
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Fig.7 Experimental device test picture
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Fig.8 The tested t waveforms of key currens at negative half cycle
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Fig.9 The key tested current waveforms and driving

signal for V; during negative half period
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