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Electrochemical impedance spectroscopy (EIS) is a powerful tool for probing processes at electrified interfaces, including charge transfer, ion transport, and interfacial structure evolution. However, its application under realistic, dynamically changing conditions remains limited by the requirement of linear system response and temporal stability during measurement.

In practice, maintaining these conditions across a wide frequency range is challenging, particularly in current-controlled measurements. Fixed excitation levels may result in either insufficient signal quality or distortions arising from nonlinear behavior, reducing the reliability of the obtained data.

In this contribution, we discuss an approach aimed at improving the robustness of impedance measurements under such conditions by tailoring measurement parameters to the system response. The concept is illustrated using both a simplified model system and a practical electrochemical example, highlighting its potential to extend impedance-based analysis to more realistic operating regimes.
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