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Characteristics of TMA Gas Detection of a ZnO Thin Films
by Annealing

Jee Youl Ryu, Sung Hyun Park, Hyek Hwan Choi, and Tae Ha Kwon
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Abstract

ZnO thin-film sensors were fabricated by RF magnetron sputtering method. The composition of the
device material was 4 wt. %6 ALOs, 1 wt. % TiO: and 0.2 wt. % V305 on the basis of ZnO material
for developing the high sensitive TMA gas sensor which have an appropriate resistivity and the
stability for practical use. They were also grown on the Si0O2/Si substrates heated at 250 ‘C under a
pure oxygen pressure of about 10 mTorr with a power of about 80 watts for 10 minutes. So as to
enhance the stability of the resistivity, the thin films were annealed from 400 C to 800 C. The
sensors made with the thin film which were annealed at 700 C for 60 minutes in pure oxygen gas
exhibited a good sensing properties for TMA gas. The thin film grown at this condition showed the
maximum sensitivity of 550 in TMA gas concentration of 160 ppm, and exhibited a good stability and
excellent linearity.
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Table 1. Sputtering conditions for ZnO thin film.

RF power 80 W

Substrate Si0»/Si(10% 7 mm’)
Substrate temp. 250 C

Base vacuum 1x10° Torr

Gas pressure 10 mTorr(0-)
Deposition rate 100 A/min

Cooling natural cooling
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Fig. 2. Sensors structure based on silicon dioxide

(a) Top view (b) Cross-sectional view.
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