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DAC Topologies for Fibonacci Sequence Weighted SAR ADC

Takuya Arafune*, Shohei Shibuya, Yutaro Kobayashi , Haruo Kobayashi (Gunma University)

Abstract- This paper describes several DAC topologies with Fibonacci sequence (or Golden ratio) weights for redundant

successive approximation register (SAR) ADC which enables high-reliability and high-speed AD conversion using

digital error correction. We showed previously that applying Fibonacci sequence and its property called Golden ratio

to SAR ADC design leads to well-balanced redundant search algorithms, and here we present that the corresponding

internal DAC can be realized with simple topology such as R-R network, C-C network or their combination, which is

another beautiful feature of the Fibonacci sequence weighted SAR ADC.
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Fig.1. Block diagram of an SAR ADC.
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Fig.2. Redundant search algorithm of a 4-bit 5-step SAR

ADC and representation of error correction ranges q(k).
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Fig.3. Redundant search algorithm of a 4-bit 6-step SAR

ADC using Fibonacci sequence.
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Fig.5. R-R ladder DAC circuit with R termination.
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Fig.6. Operation examples of R-R ladder DAC circuit

with R termination.
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Fig.11. Operation examples of C-C ladder DAC circuit
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