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Silicon-based FEDs are the basic structure in most current micro biosensors; they exhibit direct, label-free detection and the possibility for "lab on chip". Their ability to sense bio-molecules results from a modification of the electric charge distribution at the insulator–liquid and/or the insulator–semiconductor interface. Despite much research on the subject, the exact mechanism under biological conditions is not completely understood. Additionally their stability and reproducibility has yet to be established.

To achieve stability and reproducibility the mechanism behind the EIS devices must be understood. The EIS mechanism is more complicated than in MOS devices since most of the experiments are performed in ionic solutions, where the solid – liquid (electrolyte) interface comes into play. The electrolyte has dynamic characteristics because its properties are dependent on the liquid characteristics.

To mimic biological conditions phosphate buffer solution (PBS) is commonly used. PBS contains sodium ions which are known for their ability to diffuse into silicon dioxide, and by that sodium ions can contribute to the device instability.

To investigate the mechanism and to extract the sensitivity of those devices, capacitance and conductance measurements can be used; by these measurements it is possible to calculate the interface trap density that influences the EIS sensitivity. Conductance measurements are simpler because they exhibit the interface trap capacitance from the measured conductance. Despite this, in this work, capacitance measurements have been used since they can give rapid evaluation of flat-band shift. 

This work explores the sensitivity and reproducibility of field effect devices (FED) based on an electrolyte/insulator/semiconductor (EIS) structure that uses a self assembled monolayer (SAM) as an ultra thin insulator (ESS).
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