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Effect of Post Deposition Annealing Temperature on
the Hydrogen Gas Sensitivity of SnO, Thin Films

Y. Z. You, S. K. Kim, Y. J. Lee, S. B. Heo, H. M. Lee and Daeil Kim’
School of Materials Science and Engineering, University of Ulsan, Ulsan 680-749, Korea

Abstract SnO, thin films were prepared on the Si substrate by radio frequency (RF) magnetron sputtering and
then post deposition vacuum annealed to investigate the effect of annealing temperature on the structural prop-
erties and hydrogen gas sensitivity of the films. The films that annealed at 300°C show the higher sensitivity than
the other films annealed at 150°C. From atomic force microscope observation, it is supposed that post deposition
annealing promotes the rough surface and also, increase gas sensitivity of SnO, films for hydrogen gas. These
results suggest that the vacuum annealed SnO, thin films at optimized temperatures are promising for practical

high-performance hydrogen gas sensors.
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Table 1. The experimental conditions of the SnO, thin
films

Condition
Base pressure (torr) 5.0x10
Deposition pressure (torr) 1.0x103
Power density (W/cm?) RE 4.0
Deposition rate (nm/min) 15
Gas flow rate (Ar, sccm) 20

Hydrogen
gas

Electrical Connection to

Measure sensitivity

Fig. 1. A schematic diagram of the static measurement
set-up.
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Table 2. Variations of the resistivity with thickness and

post deposition annealing temperature (Film thickness :
500 nm)

. Resistivity
Films (- cm)
. 100 10000
Thzfllf;l’)ess 300 300
500 4
Annealing 150 1.5
temperature (°C) 300 0.3
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Fig. 2. XRD pattern of SnO, thin films. (@) Deposition of different thickness, (b) Post deposition annealed under
different temperatures.
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Fig. 3. The three-dimensional AFM images of the SnO, films. (@) SnO, 100 nm, (b) SnO, 300 nm, (c) SnO, 500 nm,
(d) Post-deposition annealed 500 nm SnO, films at 150°C, (e) Post-deposition annealed 500 nm SnO, films at 300°C.
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Fig. 4. Variation of the sensitivity as a function of gas
concentration at 200°C.

Table 4. Variations of the hydrogen sensitivity with
grain size at hydrogen concentration of 1000 ppm (Film
thickness : 500 nm, Operated temperature : 200°C)

Grain size (nm) Gas sensitivity

7.0 1.5
29.0 2.2
46.1 34
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