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Switching Control Method for Half-bridge Converter Based on Multi-mode Control Strategy
ZHANG lJianping , WANG Rui
(School of Electro-mechanical Engineering , Zhongyuan University of Science and Technology ,
Zhengzhou 450000, Henan , China)

Abstract: A new switch control method was proposed. By using the multi-mode control strategy instead of
modifying the converter structure, the digital controller was used to select the control mode in the sub range of each
load, so as to improve the efficiency of the half-bridge converter in the whole load current range. In addition, when
the load current was changed in the whole range from full load to no load, the mode could be selected by using
asymmetric control, duty cycle phase-shift control, pulse width modulation (PWM) and burst control in turn. The
three transition points between the control modes were the specific values of the load current, the output power of the
transition point was determined by comparing the power loss of the half bridge converter under different control
modes. Then, by the digital controller, the load current was compared with the transition point, so that the converter
could enter the control mode with the highest efficiency. The experimental results verify the accuracy of the
transition point and the efficiency of the proposed control method compared with the previous method.

Key words: half-bridge converter; asymmetric control; duty cycle phase-shift (DCS) control; pulse width
modulation (PWM)control
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Fig.1 Basic half-bridge converter
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Fig.2  Operation waveforms of half-bridge converter in

asymmetry control mode
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Fig.4 Operation waveforms of half-bridge converter in

DCS control mode
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Fig. 5 Operation waveforms of half-bridge converter in

PWM control mode
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Fig.8 Implemented digital controller and half-bridge converter
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Tab.1 Calculated and experimental results of the converter
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Tab.2 Calculated and experimental results of the converter
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Tab.5 Calculated and experimental results of transition
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Fig.10  Experimental results of dynamic response
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