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Introduction: Amperometric sensors

» Three electrodes:
1 Working
! Reference
.| Counter

» Potentiostatic operation:
! Constant Vi

onull Ig
: : C
» Signal current associated to the electrons R
involved in a redox process
0 e g R Isens Rct ::Cdl
0X

Li del
¥ Dynamic range limited by background currents w -inear mode

(resistive losses and capacitive currents)

J. Cuenca Michans



Low-power Neuromorphic CMOS AZ Modulator for Amperometric Sensors | Introduction Architecture Circuits Simulation Conclusions

Introduction: Objectives

Neruromorphic, adaptive Delta-Sigma (A%) Modulator readout architecture:
» Clockless data conversion (sampling rate according to WE current dynamics)

» Tunable and embedded data compression (low-pass filtering of out-of-band
background components)
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Sensor-in-the-loop Neuromorphic A>Z Modulation Architecture

Linear model

» Sensor-in-the-loop architecture

» Dual-feedback scheme
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Sensor-in-the-loop Neuromorphic A>Z Modulation Architecture

Electrical model
» 3-level quantization

» Tunable feedback
low-pass filter

» Multi-bit slow
feedback (Dslow)
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Simulation resuts in 65-nm CMOS technology
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Simulation resuts in 65-nm CMOS technology

Power Spectral Density
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Neuromorphic CMOS A2 modulator:

Automatic potentiostat regulation
of the desired potential (Vyy)

Asynchronous A/D conversion of
the signals from the sensor

Configurable compression of
capacitive curents and sensor drifts

~120 pm

So, what is next?

Electrical tests and characterization

Electrochemical experimentation

Think about future designs
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