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Abstract

A sliding mode control strategy based on exponential reaching rate is proposed for CLLLC resonant
converter. Firstly, the mathematical modeling is carried out by sweeping frequency method, which
improves the problem that the accuracy of traditional modeling is insufficient. Secondly, an optimal
sliding mode control (SMC) strategy based on exponential reach rate is proposed, which combines
frequency conversion control to track the best frequency point in real time, and realizes soft switch-
ing, which improves the problems of large voltage overjump, slow dynamic response and weak load
switching ability of traditional PI control. Finally, an experimental platform is built, and the effec-
tiveness of exponential approach SMC strategy is proved by Matlab/Simulink simulation and exper-
iments.
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Figure 1. Circuit topology of CLLLC resonant converter
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f (s) s +a,5+3,
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Table 1. System resulting data of standard experiment
= 1 BRI RS REE
ZH il ZH il
L /uH 11.3 L, /uH 56.44
L,,/uH 5.85 n 25/18
C../nF 224 f, /kHz 100
C,,/nF 433 f,/kHz 80~140
C,/uF 220 R./Q 36
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Figure 2. Comparison of Bode chart between frequency sweeping and EDF
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Figure 3. Sliding mode control strategy block
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Figure 4. Control comparison chart
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Figure 5. Simulation waveform under steady state operation
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Figure 6. Simulation waveform under steady state operation
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Figure 7. Simulation waveform under steady state operation
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