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Abstract 

Nano technology playing a vital important role in the field of environmental, medical, 

electronics, etc., this paper, especially presented about NEMS piezoresistive 

cantilever to observe the behavior and response based on the different types of 

material coatings and analytes. Here we have used some combination of materials 

coating of cantilever like silicon, polyvinyalpyridine, 6-mercaptonicotinic acid, with 

combination of analytes to observe the response and behavior, which is useful for 

some of the applications.  NEMS cantilever Experimentation is carried out from 

OmniCant with different changes of temperature with flow rate and compared 

resistance versus time for all the materials with analytes. OmniCant is a compact 

useful device which assists as an all-in-one solution with integrated gas flow control, 

temperature control and sensor instrumentation system along with real time display 

and data logging. The product has good features for designing different types of 

metric cantilevers specifically for conducting sensing experiments on target analytes 

and for understanding the response and the nature of Nano-Cantilever Sensors under 

the influence of various physical and chemical factors. Finally we can observe and 

variation of resistance for different coated materials with different anlytes for the 

applications. 

 

1. Introduction 

In piezoresistive nano cantilevers, piezoresistor has been introduced in them, which 

shows a change in resistance when the cantilever turns. By measuring the alteration in 

resistance using an adjusted electrical circuit, cantilever evasion can be determined. 

The recognizable proof operation procedure of nano cantilevers would be 
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predominately sorted in perspective of their guidelines in devotee the affirmation 

advancement into Nano mechanical development. Basically there are three systems of 

operation, for instance, static procedure, dynamic technique and warmth methodology 

(Lang et al., 2010). In static mode, the bowing of the Nano cantilever upon the sub-

nuclear adsorption is measured. In component mode, the dependence of full repeat of 

the nano cantilever on the mass of the nano cantilever is abused. The glow mode, 

gives good position of the bimetallic or bimorph sway that accommodates a bowing 

of a biomaterial nano cantilever with change in different temperature. Piezoresistive 

cantilevers were at first made for AFM imaging and were later used for estimation of 

warm augmentation of alpha uranium (Boisen et al., 2011). distinguishing proof of 

insecure vapors in air (Seena et al., 2011) and area of protein markers in blood (Seena 

et al., 2009). These cantilevers may in like manner be fused with CMOS circuits for 

sign upgrade and taking care of. Nano cantilever sensor advancement has been 

reliably producing for the latest decade. Nano cantilever sensors rely on upon their 

evasion to show recognizing. This section analyze about the idea for the mechanical 

and vibration response of Nano cantilevers in the bowing improvement when used as 

sensors. The present creation finished a gigantic data in Nano cantilever bowing in 

view of surface uneasiness changes. Growing surface nervousness, which is achieved 

by regular on the Nano cantilever outside serves to appreciation the essential surface 

science? The present work believed is secluded into the a couple of strategies of Nano 

cantilever redirection, upward and dropping that are used as a piece of revelation 

applications. 

 

1.1. Ominicant Experimental Analysis 

Table 1. Micro cantilever coatings 

S1.NO Abbreviation Coating Material 

1 PVP Polyvinylpyrrolidone 

2 6-MNA 6-mercaptonicotinic acid, 

 

Table 2. Analyte Vapors 

Sl.NO Abbreviation Analyte 

1 ADE Acetaldehyde 

2 ET Ethanol 
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Instrumentation 

 

Figure 1. Block diagram of OmniCant. 

OmniCant is a piezo-resistive MEMS and NEMS sensor investigation and 

experimentation stage proposed for examination and training. This instrument 

empowers the clients to study MEMS sensor piezo-resistive small scale cantilevers 

and their reaction to unstable natural mixes and gasses.  

OmniCant is a smaller table top gadget which serves as a holding nothing back one 

arrangement with incorporated gas stream control, temperature control and sensor 

instrumentation alongside ongoing presentation and information logging. The item 

has been planned particularly to conduct detecting investigates target analytes and for 

comprehension the reaction and nature of Micro-Cantilever Sensors affected by 

different physical and compound components. 

The procedure of making the nano structured MCs having a dealloyed floor is 

described in more elements someplace else. a good way to create gold nano 

established surfaces on one side of the cantilevers, a composite polyvinylpyrrolidone 

coating changed into created the usage of physical vapor deposition in vacuum from 

tungsten boats Evaporation of a 4 nm chromium adhesion layer become accompanied 

by using evaporation of a 10 nm gold layer and without stopping the evaporation of 

gold, through co-evaporation of gold and silver until a composite Au/Ag movie of 35 

nm thickness turned into fashioned. Silver changed into eventually etched out of the 

composite films by placing the cantilevers in an aqueous solution of 0.3% (w/v) 

HAuCl4 for 3 min. Cantilevers had been rinsed with good enough quantities of water 

after etching. two unique chemical coatings have been thermally evaporated 

correspondingly on specific cantilevers (one coating consistent with cantilever) the 

use of the bodily vapor deposition technique . The bodily vapor deposition tactics 

were performed in a vacuum chamber with resistively heated resources at a stress of 

approximately 1×12−6 Torr. Alumina crucibles with tungsten warmers had been used 

for evaporation of the special molecular popularity phases. 
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A 150µm extensive slit was used to selectively reveal unmarried a hundred µm huge 

MCs to perform our intention of depositing distinct molecular reputation levels on 

every single MC. The deposition price and the thickness of the ensuing films were 

measured the use of the bodily vapor deposition device’s quartz crystal microbalance. 

Cantilevers of about 350–450 nm thickness of eight one-of-a-kind molecular 

popularity levels have been deposited on two MEMS/NEMS functionalized dealloyed 

(MCs had been left polyvinylpyrrolidone, 4-mercaptobenzoic acid functionalized 

dealloyed) MCs. Characterization of the deposited movies on polyvinylpyrrolidone, 

six-mercaptobenzoic acid functionalized dealloyed floor of MCs become executed. 

 

2. RESULTS AND DISCUSSION 

Acetaldehyde analyte response curve upon exposures to the 6-mercaptonicotinic acid 

(6-MNA) coated device (Representational). 

1.2.1. Observation and Analysis-1 

 
 

Figure 2. Fabricated and material coated cantilever(6-mercaptonicotinic acid (6-MNA) 

 

 
Figure 3. Real time plot Resistance ( 89 KΩ)  versus Time 2 min (Acetaldehyde) 
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Figure 4.  Nano cantilever with 6-mercaptonicotinic acid (6-MNA) coating with 

analyte Acetaldehyde result 1.2.2. Observation and Analysis-2 

 

 
Figure 5. Fabricated and material coated cantilever (polyvinyalpyridine) 

 

 
Figure 6. Real time plot Resistance ( 86 KΩ)  versus Time (10 min) versus Time 

(Ethanol) 
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Ethanol analyte response curve upon exposures to the 6-mercaptonicotinic acid (6-

MNA)   coated device (Representational) 

 

 

                   Figure 7.  Nano cantilever with polyvinyalpyridine coating with 

analyte Ethanol result 
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3. Conclusion 

Nano electro mechanical cantilever was fabricated by surface micromachining 

convention. It was portrayed utilizing LASER Doppler vibrometer and found to have 

659 kHz reverberation recurrence. The present examination was completed from 

OmniCant the surface fictionalization is affirmed by OMNICANT and contact edge 

estimations. The sensor showed a greatest reverberation recurrence reaction of 659 

kHz toward change in resistance 89 KΩ with   Time 2 min wi. High Sensitivity values 

change in resistance relies on upon the analyte substance and material covering 

individually is accomplished. At last acetone with permeable 6-mercaptonicotinic acid 

(6-MNA) nano cantilever will give better resistance for dangerous recognition 

applications. 
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