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Abstract: Resonant converters with a wide input range are much in demand in energy storage and new energy
systems. When the voltage gain characteristics of an LLC resonant converter are calculated using the operation mode
analysis (OMA) method, it is often assumed in previous studies that the circuit under phase shift control is in
discontinuous conduction mode, resulting in significant errors in the gain analysis result of a converter which is in
continuous conduction mode. On the basis, an OMA calculation method for an LLC resonant converter with a voltage
doubling rectifier is proposed to identify the two modes. First, the criterion for determining whether the converter
operates in continuous or discontinuous conduction mode is obtained through the modal analysis. Then, the normalized
calculation models of these two modes are derived by OMA, and the calculation results and the criterion are used to
verify the actual mode. Finally, a comparison among the calculated, simulated and experimental voltage gain curves
under different conditions indicates the effectiveness of the proposed method. This method is more applicable to LLC
converters in possible continuous mode, improves the accuracy of the gain analysis and is helpful for parameter design.
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