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Abstract This paper describes design method of generalized non-binary algorithms for highly reliable Successive

Approximation Register (SAR) ADCs where mistakes of comparator decision can be digitally-corrected. We gener-

alize a conventional non-binary search algorithm which requires more conversion steps in the SAR ADC than the

binary search algorithm but provides error tolerance by overlapping comparator ranges. We also clarify the scope

of error tolerance of the derived algorithm.
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Fig.1 Block diagram of an SAR ADC.
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Fig.2 Binary search algorithm of a 5-bit SAR ADC with 5 steps.
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Fig.3 Redundant search algorithm of a 5-bit SAR ADC with 6
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Fig.4 Redundant search algorithm of a 5-bit SAR ADC with 6

steps (case 2).
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Fig.5 Operation of redundant search algorithm of a 5-bit SAR

ADC with 6 steps (case 2).
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Fig.9 Redundant search algorithm of a 5-bit SAR ADC with 7

steps in case d(1)=0.
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Fig.7 Redundant search algorithm of a 5-bit SAR ADC with 7

steps.
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Fig.8 Redundant search algorithm of a 5-bit SAR ADC with 7

steps in case d(1)=1.
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Fig. 10 Redundant search algorithm of a 5-bit SAR ADC with 7

steps. Two errors can be recovered when 10 < V;,, < 21.



