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Transient performance optimization for multi-loop COT controlled Buck
converter based on weight configuration

ZHANG Xi'?, ZHANG Zhong-wei’, WANG Tian-shi’, QU Xiao-hui'
(1.School of Electrical Engineering, Southeast University, Nanjing 210096, China;2.School of
Microelectronics and Control Engineering, Changzhou University, Changzhou 213164, China)

Abstract: In multi-loop constant on-time control, the configuration of inductor current weight and output voltage
weight in the control inner loop affects the transient performance of the converter. To optimize the transient perform-
ance of multi-loop COT controlled buck converter with small equivalent series resistance (ESR) of output capaci-
tor, the effects of inductor current weight and output voltage weight on its transient performance are analyzed. Then,
based on the principle of capacitor charge balance, the inductor current weights for optimal transient performance
under the load step-up and the load step-down are derived by time domain analysis, respectively. Furthermore, a
strategy of weight configuration for optimizing the transient performance is proposed. The results show that the multi-
loop COT controlled buck converter has no underdamped oscillation and has the smallest output voltage offset and
the shortest recovery time when the optimal weight configuration is adapted. The validity of the theoretical analyses
is verified by the circuit simulation and hardware experiment.

Key words: Buck converter; multi-loop constant on-time control; transient performance optimization; weight con-

figuration



