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A Multi-Channel Resistive Sensor Measurement Technique Using Inverting Amplifier

with Calibration-Based Compensation
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Abstract

This paper presents a multi-channel resistive sensor
measurement technique based on an inverting amplifier
configuration, where the sensor resistance is placed in the
feedback path. An analog switch is employed to select each
sensor channel, enabling the system to support multiple
sensors with a shared analog front-end. The proposed
approach effectively mitigates the effects of op-amp input
offset voltage and the resistance of analog switches
(RonR_{on}Ron) by utilizing a calibration procedure with a
known reference resistor.

Experimental results using an

Arduino Mega 2560 microcontroller with a 10-bit ADC
demonstrate that the system can accurately measure sensor
resistances in the range of 1-10 kQ, achieving a relative error

of less than 0.15% throughout the range.

Keywords: Resistive measurement Inverting amplifier Analog

switch Calibration and Multi-channel sensor
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