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Abstract Constant duty cycle control quadratic DCM-DCM Boost converter has much lower
output voltage ripple than the traditional DCM Boost PFC converter. However, its power factor (PF) is
worse than the traditional DCM Boost PFC converter and decreases sharply as the input voltage
increases. This paper proposes a variable duty cycle control quadratic DCM-DCM Boost PFC converter,
derives the expressions of PF and the output voltage ripple, and provides the corresponding
implementation circuit by fitting the duty cycle. In 90~220V input voltage range, the PF of quadratic
DCM-DCM Boost PFC converter with the proposed control is nearly to 1. Meanwhile the converter
demonstrates small input inductor current ripple and low output voltage ripple. Experimental results
verify the theoretical analysis.
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220V 30.11 36.44 13.21
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2 FioRiIAl v AR N HL R 110V F1 220V B, 4%
28 B YW DCM-DCM Boost PFC 48 # 25 1)
Ai 5y W29 Jg 4% 45 DCM Boost PFC 28 4§ 2% Ai 1) 72%-
T4%. 210 5E & 2 e EEd k% DCM-DCM Boost
PFC BHe#5Ai 1f] 89%- 93%. 3K 2 FIRM vo p 1T
B, BN 110V AT 220V B, A8 48 F s il —
K DCM-DCM Boost PFC ZZHe 2% 1) v, p 2051 N
0.98V. 2.3V, HARKNTE LT AT vo rpr H
XA %48 DCM Boost PFC ZZ 4 25 v, i, 11 35%- 64%,
W i /N 4% 45 DCM Boost PFC 28 #i 2%

W FIR SR &5 R al A1, 75 90~220V Hir A
1 Hs Y LA, A2 o 8 B4R — 72 DCM-DCM Boost

P8 AFIAH DY IR S B L i o BIEST 45 R, 7 90~
220V O\ YO A, AR s B e
DCM-DCM Boost PFC ZZ## 3% [t PF ¥#i0+ 1, A
LA 8 /N 1 B N L JB6 R Y 80 3 AR ARG 1 i o R R
SUBREYE, ST i D 2R DA A H U SO R

SE

[1] Garcia O, Cobos J A, Prieto R, et al. Single phase
power factor correction: a survey[J]. IEEE Transa-
ctions on Power Electronics, 2003, 18(3): 749-755.

21 ® K, BB, ik, & RATR G B S 4 OF

TP HL YT I 9 3% 48 Boost PFC A8 4 28 [J]. M TR %
2, 2013, 28(1): 215-224.
Yang Fei, Ruan Xinbo, Yang Yang, et al. Interleaved
critical conduction mode Boost PFC converter with
coupled inductor[J]. Transactions of China Electro-
technical Society, 2013, 28(1): 215-224.

[31 Ye Z Z, Jovanovic M M. Implementation and
performance evaluation of DSP-based control for
constant-frequency discontinuous-conduction-mode
Boost PFC front end[J]. IEEE Transactions on
Industrial Electronics, 2005, 52(1): 98-107.

[4] ® &, Budrit, i, & RS B s f

I HL A I S 4 Boost PFC AR 4 4 N 248 EMI
AT, R AR 2R, 2013, 28(3): 202-214.
Yang Fei, Ruan Xinbo, Ji Qing, et al. An input EMI
analysis of interleaved critical conduction mode
Boost PFC converter with coupled inductor[J].
Transactions of China Electrotechnical Society, 2013,
28(3): 202-214.

(51  kol, Boprise, B /A, S5 AT SRS Boost 1)
PR BB IE A i A5 1 AR R BRI (0], B T ROR
3R, 2011, 26(11): 16-24.



82 ML B R R 2016 4 8 H
Yao Kai, Ruan Xinbo, Mao Xiaojing, et al. DCM Boost ZZ 428 [J]. M THEARZR, 2011, 26(5): 101-107.
Boost PFC converter with variable duty control[J]. Yang Ping, Xu Jianping, Zhang Shiyu, et al. Peak
Transactions of China Electrotechnical Society, 2011, current control mode for quadratic Boost converter[J].
26(11): 16-24. Transactions of China Electrotechnical Society, 2011,

[6] Michihiko N. A novel one-stage forward-type power- 26(5): 101-107.
factor-correction circuit[J]. IEEE Transactions on [15] #°F, WY, sk+7, 25 kK% CCM Boost 28tk
Power Electronics, 2000, 15(1): 103-110. fe AL B [I]. LS =), 2012, 16(6):

[7]  wOtAr, BRI, @ik, & BT HiBhSe 4l g 44-49.

Mra PFC ZZ 4 28 80y 4 SEmE 1], o TR R 23K, Yang Ping, Xu Jianping, Zhang Shiyu, et al. Energy
2013, 28(4): 58-64. transmission mode of quadratic CCM Boost con-
Ben Hongqi, Wang Daqing, Meng Tao, et al. Output verter[J]. Electric Machines and Control, 2012, 16(6):
voltage ripple suppression scheme of single-stage 44-49.

full-bridge PFC converter basic on auxiliary [16] #°F, W&, B, 2. K bR —
winding[J]. Transactions of China Electrotechnical KA Boost PFC ZZ ¥ 2% [J]. [ da AL L 72 2% 3,
Society, 2013, 28(4): 58-64. 2013, 33(12): 32-38.

[8] Lamar D G, Ferndndez A, Arias M, et al. A unity Yang Ping, Xu Jianping, Dong Zheng, et al.
power factor correction preregulator with fast Quadratic Boost power factor correction converters
dynamic response based on a low-cost micro- with small input inductor current ripple[J]. Pro-
controller[J]. IEEE Transactions on Power Elect- ceedings of the CSEE, 2013, 33(12): 32-38.
ronics, 2008, 23(2): 635-642. [17] BRIEMs, VP&, #°F, . iK% Boost PFC A% ¥

[9] Kadri R, Gaubert J P, Champenois G, et al. PR A B R SO A MT[T]. B E PR, 2014,
Performance analysis of transformless single switch 48(5): 24-26.
quadratic Boost converter for grid connected photo- Chen Zhengge, Xu Jianping, Yang Ping, et al. Output
voltaic systems[C]//XIX International Conference on voltage ripple of quadratic Boost PFC converter[J].
Electrical Machines (ICEM), Rome, 2010: 1-7. Power Electronics, 2014, 48(5): 24-26.

[10] Maksimovic D, Cuk S. Switching converters with [18] %A, W1, sk, 4. 2 S i Im) 42 61 s 5
wide DC conversion range[J]. IEEE Transactions on ESAE R B PFC AR #2311, B AL T RE2E 3,
Power Electronics, 1991, 6(1): 151-157. 2013, 33(27): 60-68.

[11] Moschopoulos G. Quadratic power conversion for Yan Tiesheng, Xu Jianping, Zhang Fei, et al.
industrial applications[C]//IEEE Applied Power Variable on-time controlled critical conduction mode
Electronics Conference and Exposition (APECE), flyback PFC converter[J]. Proceedings of the CSEE,
Palm Spring, CA, 2010: 1320-1327. 2013, 33(27): 60-68.

[12] Leyva-Ramos J, Ortiz-Lopez M G, Diaz-Ssldierna L
H, et al. Switching regulator using a quadratic Boost fEEE
converter for wide DC conversion ratios[J]. IET MREHR 53, 1991 4E4, BRI, BFS0T5 ol DA R R
Power Electron, 2009, 2(5): 605-613. AR e ds K AR .

[13] Morales-Saldana J A, Galarza-Quirino R, Leyva- E-mail: zhenggechen@163.com il {5 /%)

[14]

Ramos J, et al. Multiloop controller design for a
quadratic Boost converter[J]. IET Electric Power
Applications, 2007, 1(3): 362-367.

Mt YRR, kb Tr, AR EE MR ik

it F

B, 1963 MFEE, HR, WA, BRI o IR H

N T SRR BT REHCFERIBOR . AUk
LR R U 35 5 NNI) B SY e 1 e S 5 3 NS

E-mail: jpxu-swjtu@163.com



