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A Two-Stage SAR ADC with A Modified Auto-Zero Technique *
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Abstract : A novel structure of two-stage high-resolution successive approximation register( SAR) ADC is proposed. A residual amplifier
is useed to connect the two stages. Being different from the structures of traditional ADCs,in the proposed ADC,a modified auto-zero
technique is adopted ,and two single-ended DACs replace a differential DAC in the second stage. During the digitization time in the first
stage , the shorted residue amplifier amplifies its own mismatch voltages and noises, and saves them in one single-ended DAC. After
quantizing , the residual voltage ,mismatch voltages and noises are amplified together and kept in the other single-ended DAC. During
digitization in the second stage, the mismatch voltages and low frequency noises would be mutually cancelled. A two-stage 16 bit
500 kS/s SAR ADC is implemented adopting a 180 nm process, with a 3.3 V power supply to verify it. It uses 560 WA current to
achieve 93.7 dB SNDR in simulation when the integrated noise(rms) in the residual amplifier is 89 pV.

Key words : analog-to-digital converter; successive approximation register; auto-zero technique; residual amplifier; pseudo-differential
digital-to-analog converter
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