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Multi-Phase Buck Type Switching Converter
with Adaptive Phase Chang according to Output Current

Yasunori Kobori*, Yifei Sun, Yi Xiong, Nobukazu Tsukiji, Nobukazu Takai, Haruo Kobayashi

(Gunma University)

Abstract
We have proposed the new multi-phase buck-type switching converter with adaptive phase-chang according to the output
current. Providing priority in a activity order of each phase converter, the secondary priority phase-converter operates after current saturation
of the first priority phase-converter. Each phase-converter is controlled with the inductor current and the output voltage. When the output

current is smaller than the saturation current of the first priority phase-converter, only the first priority phase-converter operates.
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Fig. 1 Conventional four-phase switching converter
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Fig. 2 Control signals of four-phase converter
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Fig. 3 Step response to output current change
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Fig. 4 Principle of proposed multi-phase converter
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Fig. 5 Proposed four-phase switching converter
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Fig. 6 Simulation results of proposed converter (step)
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Table 1 Simulation parameters of proposed converter

Vin 10 [V]
Vo 5.0 [V]

lo 0.2~4.2 [A]
di/dt | 1.0 [Alus]
L 50 [uH]

C 220[uF]
Fek 200 [kHz]
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Fig. 7 Simulation results of proposed converter (lamp)
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Fig. 8 Simulation results of proposed converter (Random)
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