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Multi-mode compound modulation L-R LCC resonant converter
YUAN Yisheng, YI Chenyu,LAT Li
(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: A multi-mode compound modulation L-R (Linear-Resonance) LCC resonant converter is proposed.
The proposed converter combines traditional LCC resonant converter with Boost modulation to realize the
conversion of inductive current between linear and resonant type,and achieves the soft switching characte-
ristic in full load range. In composite modulation mode,the converter can be converted among three opera-
ting modes to adapt to the application with wide output voltage and load range, which solves the problem
that it is difficult to realize soft switching in traditional LCC resonant converter under light load. Com-
pared with the existing Boost modulation resonant converter,the proposed converter uses a rear-mounted pa-
rallel resonant capacitor to construct the LCC resonant structure and cooperate with the back-end LC filte-
ring structure, which solves the problem of large output ripple caused by discontinuous resonant current
under Boost modulation mode. The working principle of each mode is described in detail, the time-domain
expressions of each variable are derived, and the voltage gain expression with more accuracy is obtained.
Finally,based on the CC-CV(Constant Current and Constant Voltage) charging mode,an experimental proto-
type with input voltage of 110 V,output voltage of 80~150 V,output current of 0~3.33 A and maximum output
power of 500 W is designed. The design method of each parameter and mode conversion is given,and the
experimental results prove the correctness of theoretical analysis.

Key words: electric converters; LCC resonance ; multi-mode compound modulation ; wide-range output; CC-CV

charging
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ZH HifE
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IR 2 C/uF 0.125
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