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Energy-efficient charge-average capacitor switching scheme for SAR ADC

Wang Hao, Zhong Lungui, Xie Wenming, Zheng Shaofeng
(College of Information Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: An energy-efficient charge-average capacitor switching scheme was proposed for

successive approximation register analog-to-digital converters ( SAR ADCs). The charge-average

technique ensures constant common-mode voltage V., which is Vyp/2. Thus, only two reference

voltages, Vypr and ground, are utilized,avoiding extra circuit for generating references. Besides, to

add one more bit precision and to keep common-mode voltage constant, a dummy capacitor is real-

ized by C—2C structure instead of unit capacitor C. As a result, the proposed switching technique

can save energy by 66.65% and reduce capacitor area by 49.41% , respectively, compared to the

monotonic switching scheme. Behavioural simulation results indicate that the proposed switching

scheme is effective.
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Fig.1 The proposed 3-bit switching scheme for SAR ADC
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Fig.2 Successive approximation waveform of the proposed switching scheme
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Tab.1 Comparison among different switching schemes
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Fig.3 Switching energy consumed by different schemes
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