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A Study on Ultra-High—Resolution Resistive Sensor Interface
Circuits
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Abstract

We implemented a circuit that converts resistance difference to frequency with ultra-high resolution by utilizing the
characteristics of odd harmonics of a square wave, the frequency characteristics of the sum and difference of an
analog multiplier, and the characteristics of the division ratio of a frequency multiplier using a PLL. The circuit
configuration consists of two square wave oscillator using a reference resistor and a sensor resistor, two band-pass
filters, an analog multiplier, a low-pass filter, and a frequency multiplier. The frequencies of the two oscillators pass
through an odd-multiple(o) band-pass filter, the frequency for the resistance difference when these two signals pass
through a multiplier and a low-pass filter is obtained, and (oxN) times the resistance difference when this frequency
passes through an N-fold frequency multiplier is output as a frequency. When the third harmonic 0=3 and the
division ratio N=10, the experimental results confirmed that the resolution was improved by 30 times.
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Table 1. Performance comparison with conventional
resistance difference-frequency conversion methods
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