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Fil: s TAE T DCM B E 2 25, M
IS8 AN IR, TEER R 9390 Ty = 1Ty + 175,
Ty = 1T3+1T,, Tyy = 1T +1Ty. W 7 (d)—(f) AT
PLA H: B 2s38 TAE T DCM B EIH 3 2%, M
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Abstract

Based on the operation principle and state equations of multi-frequency (MF) controlled switching converter, the
discrete iterative map model is established, the corresponding characteristics equation and Lyapunov exponent of MF
controlled switching converter operating in discontinuous conduction mode are derived. According to the discrete iterative
map model, its bifurcation behaviors are investigated. It is found that the border-collision bifurcation and the multi-
period behaviors occur in converter, when the circuit parameters are varied. When the voltage error boundary is too large,
the converter behaves as self-similarity phenomenon, and when the voltage error boundary is too small, the converter
behaves as frequency-mixing phenomenon. The converter stability is investigated by Lyapunov exponent, which validates
the correctness of bifurcation analysis. Time-domain waveforms and phase portraits of converter with the load varied,
are analyzed by circuit simulation, which validates the validity of discrete iterative map model and the correctness of

theoretical analysis. Finally, simulation results in this paper are verified by experimental results.
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PACS: 84.30.Jc, 05.45.—a DOTI: 10.7498/aps.63.028401

* Project supported by the National Natural Science Foundation of China (Grant Nos. 51177140, 61371033), the Sichuan
Provincial Youth Science and Technology Fund, China (Grant No. 2013JQ0033), and the Fundamental Research Funds for
the Central Universities of China (Grant Nos. 2682013ZT20, SWJTU11CX032).

1 Corresponding author. E-mail: srwu88@163.com

028401-12


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1109/TAES.2008.4560219
http://dx.doi.org/10.1109/TAES.2008.4560219
http://118.145.16.217/magsci/article/article?id=17928498
http://118.145.16.217/magsci/article/article?id=17928498
http://wulixb.iphy.ac.cn/CN/abstract/abstract18313.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract18313.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract49158.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract49158.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract56531.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract56531.shtml
http://dx.doi.org/10.7498/aps.63.028401

	1引 言
	2离散迭代映射模型
	Fig 1

	3分岔分析
	Fig 2
	Table 1
	Fig 3
	Fig 4


	4Lyapunov指数
	5自相似和混频现象分析
	Fig 5
	Fig 6
	Fig 7


	6实验验证
	Fig 8
	Fig 9


	7结 论
	Fig 10

	References
	Abstract

