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energy-efficiency for SAR ADCs

WANG Hao'?, CHEN Zhixin'?, XIE Wenming'*, CHEN Tianwei'

(1.School of Information Science and Engineering, Fujian University of Technology, Fuzhou, 350118, China;
2.Research Center for Microelectronics Technology, Fujian University of Technology, Fuzhou 350108, China)

Abstract: An area-efficient high-efficiency capacitor-splitting switching algorithm for successive approximation
register (SAR) analog-to-digital converters (ADCs) was proposed. The third voltage reference V, (Vyy/4)
was introduced during the last two bit cycles, leading to low power consumption and capacitor area. To further
reduce the switching energy, the one-side double-level switching method was utilized during the entire bit cy-
cles except the first, second and the last but one. Compared with the monotonic one, the proposed capacitor
switching method achieves 98.45% energy saving and 75% capacitor area reduction, respectively. Meanwhile,
the linearity analysis was performed, and DNL and INL were 0.324LSB and 0.243LSB, respectively, which
verifies the minimum effect of capacitor mismatch on SAR ADC accuracy. Thus, the proposed switching

scheme is a good trade-off among the energy-efficiency, capacitor area and accuracy of the ADC.
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Fig.1 10-bit SAR ADC with the proposed switching algorithm
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Fig.2 Example of the proposed 5—bit switching scheme
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Tab.1 Capacitor switching from the third bit cycle to the last two ones
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Tab.2 The switching during the last but one bit cycle
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Fig.3 Switching cycle of the last bit
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Tab.3 Comparison of different switching algorithms for 10—-bit SAR ADC
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