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Abstract

In this paper, the control method and the improved topology of the staggered parallel buck circuit
are studied. Under the condition of large duty cycle, the traditional double-closed-loop control of
voltage and current is used to make the output of the system more stable. Then, the discrete in-
ductors are merged into a coupling inductance in the interleaved parallel buck circuit, to reduce
the output current ripple, improve the dynamic characteristics and meet the increasing require-
ment of power density of the system. The simulation results indicate that the coupling coefficient
and the double closed-loop control have specific influences on the circuit performance, so as to
verify the proposed design scheme.
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Figure 1. Interleaved parallel buck circuit
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Figure 2. Current curve of interleaved parallel buck circuit when D > 0.5
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Figure 3. Equivalent model of small signal circuit in descending pressure
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Figure 4. Control scheme of buck circuit
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Figure 8. The relationship between coupling coefficient and
circuit performance
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Figure 11. The current waveform under different coupling coefficients
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