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Abstract

An optimized 4-stage 12-bit pipelined CMOS analog-to-digital converter (ADC) architecture
is proposed to obtain high linearity and high yield. The ADC based on a multiplying
digital-to-analog converter (MDAC) selectively employs a binary-weighted-capacitor (BWC)
array in the front-end stage and a unit-capacitor (UC) array in the back-end stages to
improve integral nonlinearity (INL) and differential nonlinearity (DNL) simultaneously while
maintaining high yield. A digital~domain nenlinear error calibration technique is applied in
the first stage of the ADC to improve its accuracy to 12-bit level. The largest DNL error in
the mid-point code of the ADC is reduced by avoiding a code-error symmetry observed in a
conventional digitally calibrated ADC architecture using a binary-weighted capacitor array.
The 4-stage 12-bit ADC is simulated to prove the effectiveness of the proposed ADC
architecture.
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