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A novel Buck converter based on one-cycle control

XU Zhen-wei
(Department of Information and Electronic Engineering, Zhejiang Gongshang University, Hangzhou 310035, China)

Abstract: The Buck converter based on one-cycle control has excellent line ripple cancellation capability. However, its transient
response is not satisfactory and in steady state it has output offset error. In this paper, a novel one-cycle controller is presented to
improve the one-cycle control feature for Buck converters. The controller combines the one-cycle controller with a hysteretic-like
non-linear controller. The role of the non-linear controller is to select the reference value for the one-cycle controller, due to the
output error value, in order to make the response follow the reference faster. By this way, the combined controller has better

dynamics than that of traditional one-cycle controller. The results of the method have been approved by simulations.
This work is supported by National Natural Science Foundation of Zhejiang Province(No.Y 106669).
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Fig.1 Buck converter one-cycle control circuit
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Fig.2 Buck converter error self-adaptive control circuit
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Fig.3 Output variations due to change of desired output
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Fig.4 DF symmetric block diagram of the non-linear controller
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Fig.7 Effect of e,,;, on the response of the controller
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Fig.8 Comparison of rejection of load changes
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Fig.10 Experimental waveforms
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case 2:
m_fValSetRX2 =m_fValProRange *
m_fValRX2 /100;
break;
default:
break;
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