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Abstract

This work describes a 10b 150 MSample/s CMOS pipelined A/D converter (ADC) based on advanced bootstrapping
techniques for higher input bandwidth than a sampling rate. The proposed ADC adopts a typical multi-step pipelined
architecture, employs the merged-capacitor switching technique which improves sampling rate and resolution reducing by
50% the number of unit capacitors used in the multiplying digital~to-analog converter. On-chip current and voltage
references for high-speed driving capability of R & C loads and on-chip decimator circuits for high-speed testability are
implemented with on-chip decoupling capacitors. The proposed ADC is fabricated in a 0.18 um 1P6M CMOS technology.
The measured differential and integral nonlinearities are within -0.56~+0.69 LSB and -1.50~+0.68 LSB, respectively. The
prototype ADC shows the signal-to-noise-and-distortion ratio (SNDR) of 52 dB at 150 MSample/s. The active chip area
is 22 mm2 (= 1.4 mm x 1.6 mm) and the chip consumes 123 mW at 150 MSample/s.
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Table 1. Performance summary.
Resolution 10 bits
Max. Conversion Rate | 150 MSample/s
Process 0.18 um CMOS
Input Range 1 Vpp

540 dB at 10 MHz,
522 dB at 70 MHz,
522 dB at 10 MHz

644 dB at 10 MHz,
64.8 dB at 70 MHz,
656 dB at 10 MHz

SNDR (at 140 MS/s)
SNDR (at 150 MS/s)

SFDR (at 140 MS/s)
SFDR (at 150 MS/s)

DNL —056 LSB / +069 LSB

INL —150 LSB / +068 LSB

ADC core Power 123 mW at 150 MSample/s

Active Die Area 22 mm® (=1.4mm * 1.6mm)
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