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The gas sensing characteristic of the porous tungsten oxide thin
films based on anodic reaction

Hong-Jin Lee*, Kap-Duk Song**, and Duk-Dong Lee’

Abstract

In this paper, the gas responses of tungsten oxide films prepared by anodic reaction was discussed. Sensing electrodes
and heating electrodes were patterned by photolithography method on quartz substrate. Porous tungsten oxide was
fabricated in electrolyte solutions of 5 % HF (HF : C,HsOH : H,0=3:2:20) by anodic reaction. The anodic reaction with
metal (platinum wire) as a cathode and the sensing device as an anode was conducted under the various reaction times
(1-10 min) at 10 mA/cm? The surface structure and morphology of the fabricated sensor have been analysed by X-ray
diffraction (XRD) and field-emission scanning electron microscopy (FE-SEM). All the peaks of XRD results were well
indexed to the pure phase pattern. The average diameter of the porous tungsten oxide surface were ranged about 100 nm.
The fabricaed sensor showed good sensitivity to 200 ppm toluene at operating temperature of 250°C.
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Fig. 1. Magnified patterns, pattern size/space (a) 50 pm/
100 pm (b) 50 pm/50 pum (c) 50 pm/20 um.
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Fig. 2. Fabrication processes of semiconductor type micro
£as sensor.
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Table 1. Deposition Condition of WO; Thin Film

Deposition Value
Substrate-target spacing 10 cm
Ar/O, 35scem / 5 scem
RF power 250 W
Working pressure 7 mtorr
Substrate temperature R.T

Target 4 inch Tungsten oxide
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Fig. 3. Schematic of anodic reaction.
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Fig. 4. Schematic diagram of the measuring system.
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Fig. 6. XRD patterns of WOs; thin film.
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Fig. 7. Structural variation of pores with reacted-time (a)
0 min (b) 1 min (¢) 5 min (on the pattern) (d) 5 min
(on the space) (e) 10 min (on the pattern) () 10
min (on the space).
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