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NOx Sensing Characteristics of the WO3-Based Thin-Film Gas Sensors
Kwang Soo Yoo
9 o
WOsell "o} Pd B Pt7t A7t 2ES ol €8 NOAINE Azt WoA 2e 3343 Agrng

4 evaporator® °] &89 BH/IREAN FHE g 500CHAM AP 5 ppme NOsb&ol WEy
200CAH 248 NHAZERey/Rar = 05 wt.% P-WOsAA A 50024 Hagts 713

Abstract
The Pd or Pt-doped WOs; thin-film NO, sensor was fabricated. The WOQs-based thin films as a

gas-sensing layer were deposited at ambient temperature in a high-vacuum resistance heated
evaporator and annealed at 500C. The gas sensitivity (Rgs/Rar) to 5 ppm NO: measured at the

operating temperature of 300C was 50 (highest sensitivity) for the 05 wt.% Pt-WQs sensor.
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- PR coating : 4000 rpm, 30 sec.
- Soft bake : 85°C, 15 min.
- Expose : 40 sec. (source : He)

- Developing : (Developer : DI Water = 1 : 4)
- Hard bake : 110T, 30 min
- Etching : 400~500 A/min (Etchant @ 8H:0 +
7HCI + HNOs)™
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Fig. 1. The structure of thin-film NOx sensors :
(a) cross section;
(b) patterns of electrode and heater.
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Table 1. Compositions of WOs-based thin—film
NOx sensors
Composition Composition
Sample (wt.%)" Sample (wt.%)
Pd | WOs Pt | WOs
WO; 0 | 100 | 05Pt-WOQOs | 05 | 995
05Pd-WO;3| 05 | 95 | 1.0Pt-WOs | 1.0 | 990
1.0Pd-WOQOs3| 1.0 | 9.0 | 20Pt-WO3 | 20 | 980
20Pd-WOQ3| 20 | 980

* Composition belongs to source materials.
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Fig. 2. Schematic diagram of the gas-sensing
measurement system: V¢ ‘circuit voltage;
Vi heater voltage, Ru
Ve output voltage.
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Fig. 3. X-ray diffraction patterns of WQ; thin films
deposited by a high-vacuum resistance heated
evaporator and annealed at 500°C for 4 hours.
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Fig. 4. Sanning electron micrographs of
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an nealed at 500C for 4 hours (x2500).
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Fig. 5. NO« sensing characteristics of the WQO;3
thin-film sensor measured at 10T and
200C, respectively.
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