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SAR ADC Algorithm Design Based on Number Theory
Yutaro Kobayashi*, Haruo Kobayashi, (Gunma University)

This paper describes redundancy algorithm design method for SAR ADC, based on number theory. Especially

we show that using Fibonacci sequence, we can design well-balanced redundancy algorithm for an SAR ADC,

which is easy for circuit design. We also present some derived equations and beautiful properties related to the

redundancy SAR algorithm design using Fibonacci sequence as well as Lucas, Tribonacci and Tetranacci

sequences.
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Fig. 1. Block diagram of a SAR ADC.
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Fig.2 Binary search algorithm of a 4bit SAR ADC.
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Fig.3 Redundant search algorithm of a 4bit 5step
SAR ADC.
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Fig.4 Redundant search algorithm of a 4-bit 5-step

SAR ADC and representation of error collection range.
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Fig.5 Redundant search algorithm of a 4-bit 6-step SAR

ADC using Fibonacci sequence.
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Fig.6 Redundant search algorithm of a 4-bit 6-step
SAR ADC using Lucas sequence.
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Fig.7 Number of extra steps with respect to SAR

ADC resolution for number sequences.
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Fig.9 Redundant search algorithm of a 4-bit 6-step
SAR ADC using X-bonacci sequence.
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