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Abstract. In this paper, some of the nowadays methods for digital impedance 
measurements and a possibility of converting an analog bridge to a digital one are 
presented. The paper describes a procedure of measuring impedances based on an old but 
efficient principle asserted for the first time by Grützmacher in 1934. For measuring the 
unknown impedance using the proposed method, a digital potentiometer, a data acquisition 
(DAQ) module and a software package for driving the whole system are needed. 
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1. Introduction  

Impedance is the most important parameter used to characterize electronic 
circuits, meaning that a necessity for development of different methods for 
precise and quick impedance measurements exists. There are a lot of known 
methods for measuring impedances both in analogue and digital manners: 
conversion methods, bridge methods, compensation methods, indirect and 
resonance methods [1].  

By conversion method the impedance is converted to an electric quantity: 
period of time, frequency, phase, voltage or current. The disadvantage of this 
method consists in fact that it is measured usually only the preponderant 
component of the unknown impedance or only one of the components of the 
unknown reactance. The bridge method is known as a zero methods for 
impedance measurement. Various types of bridge circuits, employing 
combinations of L, C, and R components as the bridge elements, are used for 
various applications. Digital sine-wave generators, inductive voltage dividers 
[2], two-phase digital generator are also used as bridge elements. Another 
possibility is the virtual quasi-balanced bridge [3]. The bridge is fully 
automated, ensuring a good accuracy in two steps, by modifying the same 
virtual potentiometer parameters. In indirect methods, the impedance 
components are calculated from the measured electrical quantities. One of the 
posibilities is to calculate the resistive and reactive parts of the unknown 
component from the measured phase displacement between the three voltages: 
applied voltage, voltage across the inductor/capacitor and the voltage across 
standard resistance [4]. The accuracy is ±2.0 %. Using FFT is another method 




