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Analysis of typical operating state of voltage mode Buck converter

SUN Fangya, ZHU Xitong, LI Zeyu, XU Hongmei*
(Institute of Engineering, Yanbian University, Yanji Jilin 133002, China)

Abstract: The voltage-controlled Buck converter is a typical nonlinear circuit system. According to
the working characteristics of the DC—DC Buck converter, a simulation model for studying its nonlinear
phenomena is established. The bifurcation stability and chaos of the Buck converter are analyzed. The
chaotic phenomenon and system output characteristics are revealed by taking input voltage and inductance
as bifurcation parameters. The influence of the intersection point of reference voltage waveform and output
voltage waveform on the operating state of the converter is analyzed from the perspective of time domain.
The evolution process of the system from stability to chaos is obtained in the phase diagram. The
rationality and feasibility of the model are verified. The research method also provides theoretical and
experimental basis for the bifurcation and chaos of converters with other modes of DC-DC.

Keywords: Buck converter; Matlab/Simulink; bifurcation; chaos

DC-DC ZE#e 2500 & A7 F 5 M AR LRI R, R4 Rl B 1 43 72 PR WY, 350 2 3 5 01 17 A B 4 3 1) 25 46
RO R b AR GRS )RR S R IR WA IR T 4L TC i R Gk A X IR
FFWRSE A BT 53 0T FL S O L B TR A W5 B T Buck AR TR MR Je bk, H A 7 RIR A
B — L RAT B R FE VY, B2 Dy AR B R B 1 S I A5 A K B A 1 — 25 R R, Buck ZE 25 2 i [
R ARG F M, A 20w [ Tk HLRE & ol AU R sl i3 & RA A E, WREGHEINIERSE . W5 k&
DA BER S 2 o ARSCLLAL R 8 Buck AR e g {5, LA % b g AR TR R O S 80 7. Simulink 47 FOAE
B, A3 E) T AR AS R R AR 18], 05 AR Oy B, JF S BE M S DR R B ST A RARAT iR T XS
HoAth DC-DC 75 e i A48 K 42 Wil A — 7 A 48 = 18 o

1 Buck THzEEREAKFIE

Buck A8#a 2y JEHE AN Al 1 o, MBS HBIR(ESIEN E). L S, MRIEHA C. ffRERIE L. R
D Mk BB R 40 A%, o8 AT A LR E B IR 2045 ik U o agtte,
Yris B 2018-09-00; f&EIHHE: 2018-10-31
BELWA: K18 3034 % B H (602014093); LEII K24 2017 4EREEISE A SR & RS 5 L W% B3 H (413080016)
“BIEEE: Gk email:hmxu@ybu.edu.cn




470 KZMESEFEEFR %17 %

Buck 78 % B9 T AR B 70 #r - TR a0 A T R 67 405 T B2
BAESE I BN AR AL mE, A ] B Buck AR 47 BE n] LA T AR AE

7% 25 H1, i A% 25 (Continuous Current Mode, CCM), 7] T{EZEA _

i %% 1, 3% 85 20 (Discontinuous Current Mode, DCM)M4
I, Buck ZEH g 7E — I T W AT AAEAE 2 FPOA [R] i JF Ok
&, FEA 2 MAFRMEERIN, WK 2 Bia. 2 BIFRRSES
KIERBRERSHMHEEREMNZAELDT: a) FRRE—: IF
KAE S Fal, LAY D G, MBI i RMERE K, B C A
R R R, WHEBEE U, LIETf, W 2@)fin; b) JFXE
RAB . JFEE S kW, “WA D S, BEHBE i BIET

ur e _u

driver

Uy /W

Fig.1 Circuit of voltage controlled Buck converter
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Fig.2 Two working states of Buck converter
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