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BIOSENSING APPLICATIONS OF SELF ASSEMBLED MONOLAYERS INTEGRATED IN ELECTROLYTE-INSULATOR-SILICON DEVICES
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Integrating organic monolayers, via self assembly techniques, onto the gate structure of Ion Sensitive Field Effect Devices (ISFETs) allows controlling the surface functionality and creating different electrolyte / gate interfaces with predetermined electrical properties that are different than the inherent gate material properties. This introduces a new family of biosensors that are highly specific and potentially with high gate integrity than the conventional oxide gate ISFET. Using a nano-scale organic gate increases the dielectric capacitance by one order of magnitude, compared to conventional oxide gates; the gate capacitance becomes of the same order as that of double layer capacitance. We expect that the higher capacitance of the SAM nano-layer gate will increase the sensitivity of the device, which is based on electrostatic coupling of the intrinsic biomolecules surface charge with the charge carriers in the silicon.

The ability of SAMs for acting as an intermediate layer between aqueous solutions and silicon based biosensors is presented in this work. Tri-methoxy based silanes with various functional groups and different length of the alkyl chain were studied using electrical and optical methods and the results will be presented in this work. 
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