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CHARGE TRANSPORT MECHANISM OF SELF ASSEMBLED MONOLAYERS AS GATE DIELECTRIC IN ELECTROLYTE-INSULATOR-SILICON DEVICES
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A key issue in molecular electronics is the nature of electron transport through the organic molecules. We studied the impedance characteristics of organic molecules integrated in electrolyte/insulator/semiconductor structures with bio compatible electrolytes, e.g. Phosphate Buffer Solution (PBS). The insulator is a 2D Self Assembled Monolayer (SAM) directly deposited on (100) silicon. The unique characteristics of the CV curves of leaky SAMs lack the usual flat characteristics in accumulation and inversion. We assume that the charge transport through the SAM depends on the monolayer coverage and uniformity. In this work we investigate the charge transport phenomenon of SAM with tri-methoxy silane binding group on silicon substrates using combined impedance spectroscopy with current-voltage measurements. SAMs with different chain lengths and head groups were measured and the application of such structures in a biological environment is discussed. 
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