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Abstract

Although more and more nanostructured devices atlvact detection of tiny biomolecules, the teclugyl
they require currently remains complex in procegsin large-scale integration, and expensive witjards

to standard CMOS. Moreover, research resourcestaffeo scaling issues conceal or fail at the dgrakent

of original measurement approaches, most likelyrested in themart sensindield. Biochemical labelling

in contrast is a common way to enhance the inflaeofc biomolecular targets on micro-scale devices.
Besides, the availability of easy characterizatimans and various labels sizes permits to deepdsiigate
sensors in their lowest detection ranges and comesgly work on innovative measurement methods ait th
scale. Following our preceding work on purely cafpae detection, by passivated aluminium electroas
hybridized DNA labelled with decananometer silveaigs, dielectric impedance spectroscopy has been
envisioned as a start design paradigm to pushduttie devices performance, in a frequency-depénden
multiparameter approach. A new semiconductor deki® finally been derived, which couples passivated
interdigitated micro-electrodes to a surface-dopitidon channel, insulated by a 30nm-thick “gateide

(fig. 1). In presence of a label, the channel'sdartance punctual modulation induced by field-effisc
measured through the electrode-oxide-char@®g, capacitors (fig. 2), which gives rise to an intin
change of the local dielectric relaxation const&u-called Insulated Substrate Impedance Transslinzere
thereby been designed to sense the labels’ dearsitydensity scattering throughout a DNA spot, lgyobal
change of the dielectric impedance spectrum medsweeveen the electrodes (fig. 3). As a demonetrati
concentrations lower than 1 nM of silver-labellditbf DNA targets, corresponding to grains denshisew
25%, were detected in air on 400x400 um? arrayturfegy 2+2 um fingers (width + spacing) through
conductance and capacitance variations by factoand 3, respectively. Our presentation will fean
simulation, optimization and characterization ofTIS electrical operation, and present on-chip migni
possibilities associated with substrate back-camgalarization.
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