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4{ Abstract

This work presents a high-resolution incremental delta-sigma ADC (hybrid CT-DT |I-DS ADC) with CT input stage for sensor
readout and measurement instruments. As an incremental ADC with the architecture utilizing CT input stage, it achieves 16-bit
resolution and supports input multiplexing via reset operation while providing easier input drivability. The loop filter (LF) adopts a
third-order structure with the first integrator in CT and the second and third in DT, preserving the anti-aliasing and resistive input
benefits of the CT stage while minimizing overall power consumption. A Class-AB amplifier is used in the first integrator, and
cascaded floating inverter amplifiers (FIAs) are used in the second and third stages to improve power efficiency. To reducing the
first-sample error and allowing the fast LF settling, precise timing of input pre-conversion is utilized. The |I-DS ADC achieves a
Schreier FoM of 170 dB, with an SNDR of 97.1 dB in a 10 kHz bandwidth, consuming 515 yW from a 1V supply.
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4{ Conclusion }7

This work presents an incremental A2 ADC architecture with a continuous-time (CT) input stage to leverage its
resistive input impedance and reduce the design requirement of analog front-end. Discrete-time (DT) stages are
used to enhance power efficiency. A floating inverter amplifier (FIA) in the DT stages and a low-voltage Class-AB
amplifier in the CT stage provide high linearity while reducing power. An input pre-conversion sequence enables
fast loop filter settling. The ADC achieves a peak SNDR of 97.1 dB over a 10 kHz bandwidth with 515 yW power

consumption, resulting in a Schreier FoM of 170 dB.
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