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Multi-Phase Clock-less Switching Converter with EMI Noise Reduction
Yi Xiong™, Koyo Asaishi, Natsuko Miki, Yifei Sun
Tsukiji Nobukazu, Yasunori Kobori, Haruo Kobayashi (Gunma University)

This paper describes multiphase implementation in clock-less power supply such as ripple control method. In

the ripple control power supply, four phase sub control pulses are generated by changing main control pulse. The

peak voltage of the saw-tooth-wave signal generated from the main control pulse is held and this peak voltage is

equally divided to produce a multiphase control pulse. Also EMI noise is reduced by spectrum spreading by phase-

modulating this main control signal. These are verified with simulation.
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Fig.1 Configuration of COT ripple control buck converter
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Table 1. Parameters of COT converter

Vin 10 [V]
Vo 3 [V]

L 10 [uH]
C 200[uF]
Rr 10[KQ]
Cr 1[nF]

C: 1[mF]
R 3.9 [kQ]
R 470[kQ]
Ry 1.5 [Q]
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Fig.2 Operating waveform of COT converter
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Fig.3 Simulation result of COT converter
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Fig.4 Configuration of Four-phase COT converter
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Fig.6 Peak voltage hold circuit for saw-tooth wave
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Fig.8 Generation of four-phase pulse
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Fig.9 Simulation result of four-phase pulse
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Fig.11 Comparison of output voltage ripple
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Fig.12 Comparison of transient response
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Fig.13 Simulation of large load current fluctuation
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Fig.14 Comparison of loop transfer function
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Fig.15 Pulse frequency modulation
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Fig.16 Pulse phase modulation
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Fig.17 Proposed COT phase modulation
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Fig.18 Proposed COT phase modulation circuit
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