.2004.12(6)
550 Computer Measurement & Control

:1671- 4598(2004) 06— 0550- 03 :TP17;TN712 1 tA

Buck

ke, F OB REA N R MAE
( .

213022)

Buck s Buck

Simul ation Study of Period Doubling
Bifurcation in Buck Converters Using Harmonic Balance

Zhang Jinbo, Li Wei, Zhang Xuewu, Hu Gang, Xie Daqin
( College of Computer & Information Engineering, Hehai University, Changzhou 213022, China)

Abstract: The period doubling bifurcation in buck converters is studied using t he harmonic balance method A dynamic model
of abuck converter in continuous conduction mode under voltage mode control is derived An exact harmonic balance analysis & used to
obtain a necessary and sufficient condition for a period doubling bifurcation to occur and provide information on its exact loca-
tion Using the condition for bifurcation, a feedforw ard control is designed that eliminates a period doubling bifurcation T his results in
a wider range of allowed source voltage, and also in improved output voltage regulation
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1 Buck
vs vol ) vs ky, ki vs vol )
17V | 11.86~ 11.91V ~ 117V | 02059 | 05761 |17 9v 11. 4~ 11.46V -1
18V | 11.87~ 11.93V ~ 118V | —01%44 | 05876 |183V | 11.46~ 11.52V -1
19V | 11.89~ 1195V — 119V | -0 184 0598 |18 5V 11.5~ 11.56V -1
20V | 11.91~ 1198V ~1]20v | -0175 0607 [202v | 11.62~ 11. 69V -1
21V | 1191~ 1198V —1l2iv] -o167 0615 |208V | 11.68 11.76V -1
2V | 11.94~ 12 03V —1{22v | -0 15 0 623 2V 11.78~ 11. 86V -1
23V | 11.96~ 12 05V —1]23v] -0152 | 06208 [233v ] 11.88~ 11.98V -1
24V 24V | -0 1458 | 0 6362 24V 11.96~ 12 06V -1
25V | 11.95~ 12 13V ~2]25v | -0 14 0 68 25V 12 09~ 12 2V -1
26V | 11.91~ 12 91V 2026V | -0 1346 | 0 6474 26V 12 14~ 12 24V -1
27V | 11.88~ 12 2V —2(27v | -01296 | 06524 [269V | 1221~ 12 32V -1
28V 28V | -0 125 0657 |282v | 1232~12 42V -1
29V | 11.85~ 12 28V —2 020V | 01207 | 06613 |292v | 1241~ 1252V -1
30V | 11.78- 12 38 -6 |30V | -0117 0 665 30V 12 48~ 12 6V -1
31V 3V | -0 113 0 66 30 6V | 12 54~ 12 68V -1
RV 32V | —0 1094 | 06726 |30 8V 12 6~ 12 74V -1
BV 33v | -0 106 0676 |31 1V 12 66~ 12 8V -1
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