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2.3. Gas Delivery System and Data Acquisition 

The schematic of gas delivery and data acquisition system is shown in Figure 3. Sensor response 
characterization was conducted in a small (1 cm3) environmental chamber. The total flow rate 
through the chamber was fixed at 100 sccm during the experiment. All the data was collected under 
atmospheric pressure. The sensor resistance was measured with the Keithley 3706 system (Keithley 
Instruments, Cleveland, OH, USA) switch/multimeter connected to a PC through Labview interface. 
The resistance of the sensor was measured with a sample rate of 10 Hz. A system of mass flow 
controllers (Omega GMA 2709 and MKS 1478A, OMEGA Engineering, INC., Stanford, CT, USA) 
interfaced with Labview through PCI NI 6251 and BNC21110 was utilized to produce specific 
concentrations of the target gas. The gas delivery sistem was able to produce different concentrations 
of hydrogen sulfide in a range from 125 ppb to 200 ppm. The exposure time was chosen to be 4 min. 
During this time, the sensor signal was able to reach the saturation point for a particular 
concentration. After exposure, the chamber was flashed with 100 sccm of clean dry sinthetic air until 
the sensor signal returned to its original baseline. The sensor response was defined as S = RAir/RGas, 
where RAir is the sensor resistance in clean dry air and RGas is the sensor resistance upon exposure to 
hydrogen sulfide. 

 
Figure 3. Gas delivery and data collection system. 

3. Results and Discussion 

After the deposition, samples were annealed at 500 °C in the tubular furnace for 48 h. The choice 
of platinum as a material for electrodes and heater fabrication is crucial for preservation of the device 
stability under annealing. It was chosen for its exceptional chemical resistance in combination with 
high mechanical, electrical and thermal stability over a wide range of temperatures. The melting point 
of platinum (1768.3 °C) is much higher than the average annealing temperature (300–900 °C) for most 
of the metal oxides. Platinum electrodes can also be used for extreme annealing temperatures  
1000–1200 °C, if necessary. 

After the annealing, a nanocrystalline structure of oxides was observed by X-ray diffraction 
(XRD). The XRD patterns were recorded at a scanning rate of 1.2 times per second and a scanning 
step size of 0.02°. The XRD patterns were received from larger (1 × 1 inch) glass samples. These 
samples were prepared simultaneously with sensor fabrication. The simultaneous and uniform 
coating of several samples in a single run is one of the advantages of the reactive ion sputtering 
technique. A continuous rotation of the sample holder stage during the deposition process assures a 
uniform coating over the entire group of samples. The scanning range for all the samples was from 
20° to 60°. Figure 4 shows the XRD pattern of all the samples (S0–S7). The XRD spectrum of pure 
SnO2 (S0) showed strong diffraction peaks at 2θ = 26.92°, 34.22°, 38.22°, and 52.17° corresponding to 


