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Abstract. In this paper, we present preliminary results in the field of resonant Nano-

Electro-Mechanical Systems (NEMS), where the gas/bio detection is performed by the 

frequency shift due to mass loading of the adsorbed analyte. The sensitivity of the 

resonant NEMS chemical sensors based on SOI-CMOSFET technology platform and a 

given sensor geometry is theoretically proven to be equal to 1 Hz/zeptogram in mass 

loading for the case of a novel detector circuit based on MOSFET transistor. The 

minimum frequency shift of 1 ppm is designed for the case of an readout consisting of a 

MEMS/NEMS based oscillator. Piezoresistive detection circuits performed in SOI-

CMOSFET technology are also investigated due to their attractiveness for integrated 

resonant NEMS sensors. Surface functionalization for NO2 detection with CNT moieties is 

described, in accordance with the HSAB theory. Also, localized functionalization with 

NH2 self-assembled monolayer followed by biotin attachment or Au nanoparticles 

decoration is experimentally proven within SOI-CMOS technology. Novel reliability 

challenges due to Wan Der Waals and Casimir forces acting in the nanometer gaps 

between different parts are identified. Finally, the noise limitations for the minimum 

detectable mass in resonant NEMS are shown. The adsorption-desorption noise on the 

functionalized surface appears to be the most important, and this may be in agreement 

with the kinetic theory of gases giving us a first indication of the number collisions per 

second per our sensing surface, in the range of 2·109
.  
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