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Accuracy, error compensation and simplicity of transducer's communication and
Authors interfacing are three important topics in the design and development of any
measurement system. Nowadays, there are a substantial number of transducers and
Figures actuators that generate or receive, respectively, frequency modulated signals. The main
advantages associated with frequency transducers include its high noise immunity, high
References output signal power, wide dynamic range and simplicity of signal interfacing and coding
[1-2]. The frequency-to-digital conversion (FDC) is easily performed by any
Citations microcontroller, or circuits based on commercial off-the- shelf (COTS) components,
without need of an analog-to-digital converter (ADC), and the same easiness exists
Keywords when frequency signals are required for actuators. Eliminating the need of ADCs and
DACs reduces the cost of instrumentation and measurement systems and eliminates a
Metrics large number of error sources associated with these conversion devices. This paper is

dedicated to FDC based measurement systems, giving particular attention to calibration

More Like This issues and self- adaptive measurement capabilities that can be used to select a suitable
conversion accuracy for a given signal-to-noise ratio. Some simulation and experimental
results for a temperature and humidity measurement system will be included as
application examples.
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I. Introduction

Even if voltage and current output are still the most common signal
types used for transducers, specially in industrial application where the
maijority of conventional transducers returns a 4-20 mA current loop

modulated by the me, suﬁ&nqm%ti@omm%déé%mﬁdwurnber of
transducers that use Sil i 5 modulated by a
physical, chemical or biological quantity is increasing and are a

promising alternative that must be considered in the design and
implementation of any measurement system.
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