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Abstract: Impedance Spectroscopy is a popular analytical tool for analysis of material
electrode interface since the application involves a simple electrical measurement but can be
used to study many complex material variables such as mass transport, corrosion, chemical
reactions, dielectric properties and others. This technique has the inherent potential of non-
destructive testing, single side access of MEMS based sensors and label-free detection for
biological and chemical analysis. The impedance of a system is determined by applying a
small signal perturbation as a function of frequency and analyzing the resultant current
through the system in terms of amplitude and phase shift compared to voltage-time function.
The complex value of impedance can thus be described in terms of its real and imaginary
values at different frequencies. The results of an impedance measurement can be graphically
demonstrated using bode and Nyquist or Cole-Cole plot for all applied frequencies. The
consequent impedance spectrum thus obtained, allows the characterization of surface, layers
and concentrations in addition to the exchange and diffusion processes describing the system
Kinetics. This is achieved by analyzing the impedance spectrum on basis of an equivalent
series/parallel circuit commonly consisting of resistances and capacitances representing the
different electrochemical and physiochemical properties of the system under analysis In this
presentation, | will present our research on impedance techniques of MEMS based planar
electromagnetic sensors for two different applications: (i) Detection of pathogen in meat and
(i) Phthalates detection in water and juices.
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