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Development of Noise-shaping SAR ADC with Ultra-high Resolution and Low Power
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Abstract

A noise-shaping SAR (successive approximation register) ADC (analog to digital converter) has been developed to achieve
ultra-high resolution and low-power AD conversion. By integrating the residue of a conventional SAR ADC using an integrator, the
noise floor of ADC is shaped. To eliminate distortion due to a mismatch of an internal capacitive DAC (digital to analog converter), a
new dynamic element matching (DEM) technique has been developed. The ADC was fabricated using a conventional 28 nm CMOS
process, and 97.99 dB SNDR (signal to noise and distortion ratio) for the 2 kHz bandwidth and a power consumption of 37.1 pW were

measured.
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Table 1 Performance comparison

This work[5] ISSCC 2016[4] VLS| 2008][6] ISSCC 2003[7]
Technology 28 nm 55 nm 180 nm 350 nm
Architecture NS SAR NS SAR Delta-Sigma Delta-Sigma
Supply voltage [V] |[1.55/0.75| 1.8/1.1 1.2 0.7 5/1.8
Sampling [MHZz] 0.1 1 1 5 6.144
Bandwidth [kHz] 2 20 1 4 25 20
Oversampling Ratio 25 25 500 125 100 153.6
SNR [dB] 98.57 94.44 100
SNDR [dB] 97.99 93.95 101 96.1 95 105
SFDR [dB] 110.9 108.0 105.1 105.1
Area [mm?] 0.116 0.72 2.16 5.62
Power [uW] 371 493.1 15.7 870 68000
FoMs [dB] 175.3 170.0 178.9 180.0 169.6 159.7
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