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Abstract:

An study on the annealing time and temperature effect on the gas sensing properties of tin
oxide thin films

Zahra Esmaeilzade Fashtami

In this work, a thin film pure tin-oxide, with 300 nm thickness, was deposited in on cold
glasses using thermal evaporation technique. The time and temperature of Annealing are
some of the most effective parameters which affect on gas sensing properties. Analyzing these
conditions and changing some of them in order to improve sensing characteristics was the
main goal here. In order to find an optimum annealing time and temperature, the samples
were annealed in two steps with different time-temperature plan. In first step, samples were
annealed in 400°C with time durations of 1, 2, 3 and 4 hours. Then, sensors were tested using
wide concentration range of methanol, ethanol, 1-propanol and 1-butanol vapors. Layers
morphology was analyzed using SEM images which revealed grain size for annealed samples
was about by 10, 16, 23 and 30 nm, respectively. Analyzing recorded responses time and
level in first step revealed that 2 hours is the optimal annealing time duration. In the next step
samples were annealed in 300, 350, 400 and 450°C for 2 hours which was the optimal time
duration. The grain size estimated from SEM images for 300, 350, 400 and 450°C was 8, 11,
17 and 33 nm. Sensing experiments showed that 350°C is the optimal annealing temperature
in second step. Finally in order to find annealing optimal characteristics, a new method,
named uncontrolled annealing was introduced. The results in this step achieved using much
less samples compared to two other steps.

Key words: Resistivity Gas Sensor, Tin Oxide, Thin Film Deposition, Annealing Time,
Annealing Temperature
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