64 1999 59 AAEE A A8H A3E

rr

Mo

99-8-3-10

ZnO:In 29 NHs 7h244 9 A2 2 B4

A, A

b

o

S TE)

i

‘

Fabrication and Characteristics of ZnO:In Thin Film NHs Gas Sensor
Jin Hae Kim®, Choon Bae Jun", Ki Cheol Park”
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Abstract

The In doped ZnO(ZnO:In)thin films sensitive to NHs: gas were prepared by the double layer
depositions of In film by vacuum evaporation and ZnO film by rf magnetron sputtering method onto a
Si0«/Si wafer substrate, and subsequent heat treatment process. The structural and electrical
characteristics of the ZnO:In thin films were studied as a function of heat treatment temperature by
x-ray diffraction, scanning electron microscope and 4 point probing method. And the dependence of the
sensitivity, the selectivity and the time response of the thin films on heat treatment temperature was
investigated. The thin film heat-treated at 400C showed the highest sensitivity of 140 % at an
operating temperature of 300C. The sensitivity towards CO, NOx gases observed in the same
temperature.
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Fig. 2. Schematic diagram of NH; gas sensor. (a)
cross section view before heat treatment

and (b) Pt _electrode pattern.
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Table 1. Deposition conditions of ZnO thin films.
Parameters Conditions
Substrate temperature 90°C
Working pressure 10 mTorr
RF power 150 W
Ambient gas OofAr = 1:3
Initial vacuum 5%10°° Torr
Substrate-target distance 6 cm
In layer thickness 100 A
Heat treatment temperature 200 - 500C
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Fig. 3. X-ray diffraction patterns of In/ZnO thin
films heat treated at various temperatures
: (a) as deposited, (b) 300C, (c) 400 T

and (d) 500 C.
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