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Finite-element simulations of the pH-ElecFET microsensors
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IV. CONCLUSION

In this study, we have investigated the modelling of the
ElecFET microdevice, taking into account the mass transport
for different species, electrochemical reactions on the
microelectrode and acid/basic reactions for couples
(H;0"/H,0) and (H,O/OH’). The pH-ElecFET techniques
were used for monitoring the water-based electrolysis by pH-
ChemFET and extended to the hydrogen peroxide in order to
obtain the threshold voltage (i.e local pH) variation. The
influence of the ElecFET geometrical design, i.e.
characteristic width of the microelectrode w, gate sensitive
radius r. and distance between the gate sensitive radius and the
microelectrode d, as well as polarization parameters, i.e.
polarization voltage V, and time t,, on its response behavior
was studied. So, the obtaining of pH impulsional variations in
microvolumes was clarified and the potentiometric detection
of hydrogen peroxide H,O, was evidenced in the [10-100
mM] concentration range. In the near future, we intend to
model the ElecFET device for the enzymatic detection of
lactate and glucose in cylindrical coordinates.
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