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Noise suppression and stability in the overcurrent
‘Limited mode of the switching power supply

Hirofumi MATSUO, Fujio KUROKAWA and Minoru MAEDA

The steady state and dynamic characteristics in the overcurrent limited mode of the dc-dc

converter with energy storage reactor are analyzed theoretically and experimentally. It is revealed

that foldback current limiting, constant current and voltage drooping characteristics are realized

when the dc gain of the overcurrent limiting control circuit is larger than, equal to and less than

unity, respectively, and that the stability in the overcurrent limited mode can be improved by

employing a derivative compensator and smaller inductance of the energy storage reactor.
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Fig. 1 Buck type dc—dc converter with energy
storage reactor.
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Fig. 2 Configuration of the proposed overcurrent
limiting control circuit,. composed of the
integral and derivative compensators.
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Fig. 3 DC equivalent circuit model of Fig. 1.
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Fig. 4 Overcurrent limitingv characteristics in
steady state, taking the dc gain G as a
parameter.
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Fig. 5 Observed waveforms of the signals e, vs
and Sc in Fig. 2.
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Fig. 6 Observed waveforms of ¢, and 7.
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Fig. 7 Dynamic equivalent circuit model of Fig. 1.
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Fig. 8 Transfer function representation of the dc
—dc converter in the overcurrent limited
mode.
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Fig. 9 Stability in the overcurrent limited mode,
taking the inductance of the reactor as a
parameter.
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