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Electronic detection of biomolecules on semiconductor involves more and more nanostructured devices such as nanowires-transistors, nano-electrodes, nanogaps, etc. Such evolvement originates in the scaling constraints influencing sensors geometry with respect to the size of the targets to be detected, for lowering noise or detection limits and increasing sensitivity. Microscaled electronics however still offer lower production costs and easier large-scale integration while usually including deposited or grown nanolayers. These can already be exploited to bring sensitive micro-elements (electrode, transistor’s channel) closer to the targets. Moreover, smart measurement methods can advantageously be envisioned as a start paradigm in micro-sensors design, to create new devices that push further the resolution and detection efficiency of traditional microtechnologies. Well-known complex impedance spectroscopy is such an alternative for extracting detection results in a frequency-dependent multi-parameters measurement approach, by opposition to purely capacitive or resistive methods barely limited to scalar acquisition data. Following our preceding work on the capacitive detection of DNA decananometer metallic labels by passive interdigitated micro-electrodes, a new ISFET-like device has been derived in that way to detect target silver labels through a decinanometer-thick gate oxide. Our presentation will discuss the concept and fabrication issues of our MOS device, with particular emphasis on simulation, modelling and optimization of its electrical operation. As a demonstration, concentrations lower than 1nM of silver-labelled 30bp DNA targets has been detected on 400x400 µm² electrodes arrays featuring 2+2 µm digits (width + spacing), through conductance and capacitance variations by a factor of 6 and 3, respectively.

