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An 8-bit 1GS/s two-step high-speed and low-power SAR ADC

GAO Ke, LIU Ruihao, CHEN Zhijie
(College of Microelectronics, Faculty of Information Technology, Beijing University of Technonogy, Beijing 100124, China)

Abstract: In recent years, with the emergence of 5G communication technology and internet of things (IoT) technology, the demand
for high-speed and low-power ADCs has been increasing. The performance requirements for these ADCs are also getting higher.
Traditional successive approximation register (SAR) ADC structures achieve high conversion speeds at the cost of reduced conversion
accuracy, and currently, achieving both high speed and high accuracy remains a design challenge. In order to achieve high-performance
SAR ADC design, this paper proposes a voltage-time hybrid domain quantization structure and adopts the 2bits/cycle technique with
the assistance of latch, effectively reducing the required duration of a single quantization cycle. The inter-stage redundancy technique is
used to provide 0.5 bits of redundancy through digital logic, improving the quantization accuracy of the second stage in the time
domain by 0.5 bits. This article is based on the TSMC 65-nm CMOS process for circuit design, achieving a high-speed and low-power
SAR ADC with a sampling rate of 1 GS/s, a quantization bit number of 8.5, a power consumption of 3.6 mW, an SNDR of 49.89 dB,
and a FoM of 14.1 fJ/conv.-step.
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Fig.1 Digital signal processing system
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Table 1 Comparison of SAR ADC specifications
T REfR IR T.Z/nm YR LR/ V KHE#/GHz 53 HE3 /bits SNDR/dB Ii#E/mW  FoM/(fJ/conv.-step)
SCHR[8] 45 1.25 1 7 4.08 7.2 80.0
SCHR9] 40 1.0 0.9 8 443 22 19.1
SCHR[10] 28 0.9 1 8 43.6 3.2 25.9
SCHA[L1] 40 1.2 1.1 8 45.0 4.0 25.0
AL 65 1.0 1 8.5 49.9 3.6 14.1
4 zﬁ -L/l,_\' flash type ADC with high resolution[C]/Michael Faraday IET
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