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Gas Sensing Characteristics and Doping Effect of MoOs Thin Fiims Sensor

Ee’ M BUE”
(Jong-Taek Hwang', Gun-Eik Jang’, and Dae~Ho Yoon™)

Abstract

MoQs thin films were deposited on electrode of alumina substrates in Op atmosphere by RF reactive
sputtering using molybdenum metal target. The deposition was performed at 300 C with 350 W of a
forward power in an Ar-O: atmosphere. The working pressure was maintained at 310 torr and all
deposited films were annealed at 500 C for 5 hours. The surface morphology of films was observed
by using a SEM and crystalline phases were analyzed by using a XRD. To investigate gas sensing

characteristics of

the doped MoOs thin film, Co, Ni and Pt were used as dopants. The sensing

properties were investigated in term of gas concentration under exposure of reducing gases such as
Hz, NHs and CO at optimurmn working temperature. Co-doped MoOs thin film shows the maximum 46.8
% of sensitivity in NH3 and Ni-doped MoO;3 thin film exhibits 49.7 % of sensitivity in Hz
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Fig. 1. Schematic diagram of the RF sputtering
system.
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Fig. 2. Cross sectional view of MoQOz sensor.
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Fig. 3. XRD data of MoQOs thin film.
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a3 4. MoO; ¥Hute] SEM Azl
Fig. 4. SEM image of MoOs thin film. (x200).
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Fig. 6. The gas sensitivity of MoQO; thin film

sensor at 200T.
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Fig. 7. The gas sensitivity of Mo(s thin film at 300 C.
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Fig. 8. The gas sensitivity of MoO; thin film at 400 C.
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Fig. 9. The gas sensitivity of MoOs thin film doped Co.
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Fig. 10. The gas sensitivity of MoQOs thin film
doped Ni.
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Fig. 11. The gas sensitivity of MoOs thin film doped Pt.
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29 132 NHzel gk MoO; =it 7k e
Lot} CoE AR vt Z2oE 2000 ppm
T 3000 ppmol M= 22 234 %, 327 %= HH
22 AEE HYAT 4000 ppmolAE 475 %2
#Fx7t A FrM8EA g 9E =g UE
Woloh gdEvel 7hxol tisiAE 3000 ppm ©| 3
ol += PtE& #H7}gF ubelo], 4000 ppmoi A E Cos
H7g dbuto]l 4 43 7= E e

sof |Ta-pure
—a—Ni
g SO -aPL
§' 40 [
2
W 3of
(3
L3
@B o0}
10 |-
0 10‘00 20‘00 30‘00 40‘00
Gas concentration{ppm)
38 13, NHeell g #7HEd MoOs 2e] 7k 7=
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