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The sorption of specific species by a sensitive
layer deposited onto silicon microcantilevers miedifthe
mechanical properties of the structure, specially i
fundamental natural frequency. This physical effeat
be used to realize a chemical sensor. Usually, the
vibrating structures are parallelepiped-shapedtamdard
AFM V-shaped microcantilevers with sensitive cogtin
over the whole structure [1-2].

In order to improve the performances of such
sensors, various shapes have been studied. Then, th
resonance frequency and sensitivity expressionse hav
been derived and an optimization of the materiag and
shape has been performed [3]. To facilitate thgueacy
measurement and to have a large sensitive surfaise i
interesting to set up a rectangular plate at tee-&nd of
the cantilever. According to this optimization, kuc
structures have been realized at the ESIEE grogyd Xf

Targeting a full compact microsystem, the
excitation source (piezoelectric or electromagnetis
well as the semiconductor strain gauge etched en th
cantilever surface, dedicated to detect the stractu
oscillations. The figure 2 presents the block dhagrof
the electrical oscillator recovering the cantilever
resonance frequency.

According to the application, the active sensing
material may be an organic polymer or a metal. Un o
case, to detect humidity and volatile organic coomuts
the PEUT (polyetherurethane) has been chosen [ T
polymer is deposited, onto one side of the carsgilety
spray coating.For the calibrations of the spray coating
system, the thickness of the deposited film hasnbee
measured by MEB.

The measurements results was realized with two
kinds of structure (fig. 1) labelledIC5 (L=2mm,
b;=400pm, b=1mm, Rh=70pum) andIIC8 (L=3mm,
b;=400pm, b=2mm, h=70um). L is the total length;b
the cantilever width, ithe square plate width afg the
cantilever thickness. Under these conditions, the
resonance frequency f was collected versus PEUT
thickness as it is depicted in the figure.3. Obslguone
can notice that the cantilever resonance is masstse.
Then, the relative gravimetric sensitivity &# ,(Z/Am)
has been deduced (fig. 4) and can be comparedeto th
theoretical value 1/@%h;) = 3 obtained when the mass
modification is taken into account. As it was poteld,
this value is frequency independent. Using theitamt
coefficient K (relative to the sensitive coatingdagas),
the gas concentration sensitivitygSAf/AC,, can be
estimated as a function of the polymer thickneigs ).
The gas concentration sensitivity increases witk th
resonance frequency. fAs chemical sensor IIC5 is better
than [IC8. According to figure 5, a large sensitlager
thickness seems to be better but in that casedti#tador
noise growing up with polymer thickness, must &gt
into account
Fig 1: Microcantilevers realized at ESIEE (1IC5 dh@8)
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Fig 3 : Measured frequency versus PEUT thickness
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Fig 4 : Deduced relative gravimetric sensitivity S
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Fig 5 : Deduced gas concentration sensitivity

References:

[1] M.K. Baller, and alls, A cantilever array-based
artificial nose, Ultramicroscopy 82 (2000) pp. 1-9.

[2] T.A. Betts, C.A. Tipple, M.J. Sepaniak and P.G.
Datskos, Selectivity of chemical sensors based mnom
cantilevers coated with thin polymer films, Anab#i
Chimica Acta 422 (2000) pp. 89-99.

[3] I. Dufour, and L.Fadel, Resonant micro-cantdev
type chemical sensors: analytical modeling in viefv
optimization, Sensors and Actuators B (2002), atetkp

[4] J.W. Grate and M.H. Abraham, Solubility intetiaas
and the design of chemically selective sorbentiogsat
for chemical sensors and arrays, Sensors and ActuBt

3 (1991), pp. 85-111.



