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INTRODUCTION

Field-effect transistors (FETs) with opened gate structures such as Silicon Nanoribbons (SINRs) are
promising candidates to become general platforms for ultrasensitive label-free and real-time detection of
biochemical interactions on surface.

A SINR molecular sensor operates as a highly sensitive nanoscale FET in which the gate terminal is
removed so that the charge distribution in the close nearby of the exposed channel directly modulate its
surface potential, thus affecting the ribbon conductance.

SINRs Sensors -_

The SiNRs are fabricated on Silicon-On- The developed microfluidic setup allows reduced solvents and

Insulator  (SOl) waters and defined by reagents consumption, portability and ease of integration with
means of standard top-down CMOS the SiNWs chip.

compatible processes, such as Deep
Ultraviolet (DUV) photolithography, e-beam
lithography and Reactive lon Etching (RIE).

The microchannels are realized with a chemical resistant
double-coated tape, patterned by laser micromachining. The
height of the channels are defined by the thickness of the tape
(Halte, C. et al., pHealth, Valencia, 2006) (190 um). A PMMA cap is placed to seal the channels and the
iInlets and outlets tubes inserted. A sealing polymer is used to

avoid fluid leakages from the inlets/outlets.
The nanometric thickness of the silicon film vord i 9 | u

(ideally smaller than the Thomas-Fermi
screening length), causes their electrical

properties to be very dependent on the local Inlets

environment, which can effectively induce a Sealing Outlets

field effect that changes the carrier Polymer _
concentration, thus providing electrical PMMA Cap Double Microchannel
transduction of the biochemical interaction Coated Tape
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The employment of suitable types of electrodes as RE is crucial to properly contact the
electrolyte solution. They help reducing the drain current noise generated by a floating

of interest.

SEM pictures courtesy of CEA-LETI (Grenoble, France).

Sensitivity__

According to the site binding model applied to ISFET devices, the surface of the gate oxide
becomes negatively charged when in contact with electrolyte solutions characterized by pH

values bigger than its isoelectric point (pl =
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Influence of front- and back-gate
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grounded. Real-time drain current measurement in the case of back-gating (a) and front-gating (b). The

00 05 10 15 20 25 3,.0 arrows and dotted vertical lines indicate the injection of the solution and the actual moment
V (V) when the solution reaches the sensing area, respectively.
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