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Analysis and Design of Non-isolated LL.C Resonant Converter
SHENG Lunhui,ZHOU Yufei, WU Qibin
(College of Electronic and Information Engineering, Nanjing University of
Aeronautics & Astronautics, Nanjing 211100, Jiangsu, China)

Abstract: The LLC resonant network converter is a soft-switching technology which can reduce losses,
achieve higher frequencies, and improve efficiency. It has a wide range of applications in communication power
supply, battery charger, etc. The traditional LLC converter is an isolated resonant converter, which contains a high
frequency isolation transformer. In the case of high power, the isolation transformer design is difficult, and the
leakage inductance is large, resulting in high loss and affecting the performance of the converter. On the other hand,
the isolation transformer is composed of two windings, which leads to the large volume of the resonant converter,
and thereby affects the power density of the converter. If the converter is directly used in high-frequency and high-
efficiency non-isolated applications, it is not conducive to its efficiency and cost advantages. A non-isolated LLC
resonant converter with input-output common-ground structure was proposed, which is suitable for non-isolated
applications such as photovoltaic inverter and LED constant-current drive. Finally, an experimental platform was
built to verify the correctness of the theory.
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Fig.1  Non-isolated LLC resonant converter
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Fig.2  Working waveforms of non-isolated LLC resonant converter
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