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A novel ramped soft-start circuit for Low-Dropout Regulator
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Abstract: A novel Ramped Soft-Start(RSS) circuit for Low-Dropout Regulator(LLDO) is presented. The
RSS circuit generates dual asymmetric ramp signals instead of step signals for soft-starting LDO,
eliminating the in-rush current at both the power-up moment and the enabling transient. The RSS circuit is
fully integrated on-chip without any external components, which only takes 600 nA quiescent current. The
regulator is implemented in 0.35 pm standard CMOS process, occupying 0.352 mm’ active area while the
RSS consumes only 8.3% of the area of LDO. The measured line regulation is 2.7 mV/V and the measured
load regulation is 0.064 mV/mA in the worst case.
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Fig.1 (a) In-rush current in LDO without soft-start circuit; (b) the soft-start circuit in [2]
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Fig.3 Start-up timing of the proposed soft-start circuit
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Fig.4 (a) the detailed circuit of the ramped soft-start circuit; (b) the ramped-up unit; (c) the ramped-down unit
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Fig.6 Simulated waveform of the soft-start circuit in [2] (a) and the simulated waveform of the proposed circuit (b)
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