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New generation gas sensors based on metal oxide nanowires have shown increased sensitivity, 
smaller construction and greater versatility over the traditional thin film counterparts [1-5]. In 
this project, several techniques are integrated together to produce a highly sensitive compact gas 
sensor. The construction of the sensor can be broken down into three main sections: synthesis 
and characterization, architecture fabrication, and nanowire deposition.

First, metal oxide nanowires have been synthesized using a thermal evaporation method and 
characterized by Carl Zeiss 1530VP Field Emission Scanning Electron Microscopy (FESEM) 
and JEOL 2010 Transmission Electron Microscopy (TEM). Fig. 1 shows ZnO and SnO 
nanowires typical of those used in sensor fabrication. The size ranges from 50-200 nm in 
diameter. 

Second, optical lithography is used to fabricate the larger architectures of the sensor, like the 
electrode pads and contacts. Then, e-beam nanolithography, integrated with the Carl Zeiss 
1530VP FESEM, is used to fabricate the smaller architectures, such as the finger nanoelectrodes. 
E-bean nanolithography will also be employed to fabricate protective photoresist windows, 
which leaves the finger electrodes exposed during nanowire assembly.  Fig.2 shows the 
progressions of architecture fabrication.

Lastly, a single, dense layer of nanowires will be deposited using the Langmuir-Blodgett 
technique. After deposition, the protective window is removed and the nanowires remaining on 
the finger nanoelectrodes compose the sensing area. Fig. 3 shows the deposition procedure. The 
sensor can then be tested to measure the electrical transport properties in the presence of 
different gasses in different concentrations. The detail will be discussed in the presentation.
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Fig. 1 (a) ZnO nanowires characterized by FESEM, (b) SnO characterized 
by TEM. These wires are typical of the wires used for sensor fabrication. 

Fig. 2 (a) shows optical lithographic defined contacts and electrode pads, (b) shows the e-
beam nanolithographic finger electrodes patterned between the contacts, (c) shows the 
photoresist protective window exposing the finger electrodes, but covering the rest of the 
sensor.
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Fig. 3 (a) shows the sensor after Langmuir-Blodgett deposition of ZnO nanowires in 
single dense layer, (b) shows the sensor after removal of the protective window. 
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