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Fabrication of oxide semiconductor thin film gas sensor array

Kyu-Chung Lee, Suk-Whan Kim, Chang-Wu Hur
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Abstract

A thin film oxide semiconductor micro gas sensor array which shows only 60 mW of power consumption
at an operating temperature of 300C has been fabricated using microfabrication and micromachining
techniques. Excellent thermal insulation of the membrane is achieved by the use of a double-layer structure
of 0.1 um thick SisNs and 1 um thick phosphosilicate glass (PSG) prepared by low-pressure chemical-vapor
deposition (LPCVD) and atmospheric-pressure chemical-vapor deposition (APCVD), respectively. The sensor
array consists of such thin film oxide semiconductor sensing materials as 1 wt.% Pd-doped SnO,, 6 wt.%
Al;Os-doped ZnO, WO3 and ZnO. Baseline resistances of the four sensing materials were found to be stable

after the aging for three days at 300°C. The thin film oxide semiconductor micro gas sensor array exhibited
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resistance changes usable for subsequent data processing upon exposure to various gases and the sensitivity

strongly depended on the sensing layer materials.
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Fig. 1(a). Cross-sectional view of the thin film

gas sensor array.
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Fig. 1(b). Top view of the thin film gas sensor

array.
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Table 1 Deposition conditions of sensing materials

Expetimental factors SL1 | SL2 | SL3 | SL4
Sensing materials ZnO | SnO; | ZnO | W03
Dopant AlLO;| Pd - -

Dopant content(wt.%) 6.0 1.0 - -

Working pressure(mtorr) 50 30 30 20
0, content(%) 0 20 20 10
Film thickness(A) 5000 | 4000 | 5000 | 8000
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Fig. 3. Relationship between the heater temperature
and the power.
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Fig. 4. Schematic diagram of the experimental

setup used in this study.
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