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Digital synchronous rectification control of sensorless hybrid LLC circuit
LIU Heping',LI Jinlong',MIAO Yiru',PENG Donglin*

(1. State Key Laboratory of Power Transmission Equipment & Power System Security and New Technology,Chongqing
University , Chongqing 400044, China;?2. Engineering Research Center of Mechanical Testing Technology and
Equipment of Ministry of Education,Chongqing University of Technology,Chongging 400054 ,China)

Abstract: The switching loss of hybrid LLC circuit in phase-shift mode is analyzed and the optimal
converting point of hybrid control is determined according to the minimum loss. As the rectifying current of
the LLC circuit is approximately sinusoidal and intermittent,a strategy of synchronous rectification control is
proposed ,which shares the voltage detection with the LLC resonant control and does not need additional
sensors. It adopts the optimal gradient hysteresis comparison algorithm to realize the digital synchronous
rectification control of LLC circuit,with better regulation speed and accuracy. An experiment with a
prototype of 36~72 V input and 3.3 V/20 A output verifies the correctness and feasibility of the proposed

theory.
Key words: synchronous rectification; sensorless; LLC circuit; hybrid control; optimal control; digital

control; resonance
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