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Design of ADC for Dual-loop Digital LDO Regulator
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Abstract

The global market for wearable devices is growing, driving demand for efficient PMICs. Wearable PMICs must be
highly energy-efficient despite limited hardware resources. Advancements in process technology enable low-power
consumption, but traditional analog LDO regulators face challenges with reduced power supply voltage. In this
paper, a novel ADC design with a 3-bit continuous-time flash ADC for the coarse loop and a 5-bit discrete-time
SAR ADC for the fine loop is proposed for digital LDO, achieving a 34.78 dB SNR and 5.39 bits ENOB in a 55-nm
CMOS technology.
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Fig. 1. Block diagram of the proposed dual-loop D-LDO
regulator.
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Fig. 2. Transient response of the proposed dual-loop
D-LDO regulator.
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Fig. 3. Block diagram of the proposed coarse-fine ADC.
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Fig. 4. Timing diagram of the proposed coarse—fine ADC.
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Fig. 6. Schematic of a flash ADC.
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Fig. 12. Measurement result of the coarse—fine ADC.
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