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Control of Resonant Capacitor Voltage in LLC Resonant Converter
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Abstract: Bidirectional full-bridge LLI.C resonant converters typically employ a single voltage loop control, which is simple but
results in slower dynamic response.To address the issue of sluggish dynamic response of traditional single voltage loop control
for bidirectional full-bridge LLLLC resonant converters, this paper proposes a high-dynamic-response control strategy based on
resonant capacitor voltage. This method introduces an inner loop for resonant capacitor voltage on the basis of the outer voltage
loop s enabling direct closed-loop control of resonant cavity power by directly reflecting the power flow via the resonant capacitor
voltage. The paper first explains the fundamental principles of this control strategy.then establishes a small-signal model and
designs the inner loop compensation network.Finally, the effectiveness of the proposed method is verified through experiments
for input voltage and load disturbances. The results demonstrate that the dynamic response time is reduced from 10 ms to 2 ms
during input voltage transients and from 4 ms to 1 ms during load transients,significantly improving dynamic performance.
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