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Abstract—The Sn0,/Al;03/Nb.O; thick film devices added with SiO, were fabricated by dipping, sputtering
and addition of Si0; powder, and the sensing characteristics to CH;CN vapor was investigated. Among them,
the device fabricated by dipping of Si(C,Hs0), solution showed high sensitivity and selectivity to CH;CN
vapor. From the results of infrared spectra, the products formed by the oxidation reaction of CHsCN on
the Sn0,/ALO3/NbyOs thick film devices without addition of SiO, were found to be mainly CO, H,O and
NH;, while on the Sn0./Al,04/Nb,Os added with SiQ., products such as CO,, H,0, N,O, HNO; and HNO;
were observed. The thick film devices added with SiO, showed high selectivity and negative sensitivity to
CH;CN vapor by means of the presence of nitrogen compounds produced through the oxidation reaction
of CHsCN. Optimum amount of Nb,O; and operating temperature were 1.0 wt% and 300C, respectively.
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Fig. 1. Fabrication flow chart of thick film sensor.
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Fig. 2. AES depth profile of Sn0,/AL,03/Nb,Os/SiO(dip-
ping method) sensing device.
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Fig. 3. Infrared spectra after oxidation reaction of CHs-
CN on SnOy/ALO;/Nb;Os/SiO;(dipping method)
for 30 min at various temperatures.
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Fig. 4. Infrared spectra after oxidation reaction of CH;-
CNon Sllo;_/Ale]/szOs(a) and SnOJA1203/sz-
04/SiOy(dipping method) (b) at 360°C for 30 min.
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Fig. 5. Infrared spectra after oxidation reaction of NH;
on SnQ:/ALO;/Nb;Os(a, b) and SnO,/Al;O3/Nb,-
05/Si0,(c)(dipping method).
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Fig. 6. Sensitivity of the Sn0,/A1;0;/Nb,0s/SiO,(dipping
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Fig. 7. Sensitivity of the SnOy/ALO3/Nb,Os/SiO,(dipping
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Fig. 8. Resistance characteristics of the SnO,/Al,03/Nb,-
Qs thick film devices to CH;CN at 300°C.
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Fig. 9. Resistance characteristics of the SnO,/AL,O3/Nb.-
05/SiO;(dipping method) thick film devices to var-
ious gases at 300°C.
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Fig. 10. Time response of SnQ,/ALO;/Nb,Os/SiO; thick
film devices with different SiO; content(powder
method).
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Fig. 11. Resistance versus temperature characteristics of
Sn0,/ALO:/Nb,Os/SiO; thick film devices with
different SiO; thickness(sputtering method).
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Fig. 12. Resistance characteristics of the SnO,/ALO3/Nb,-
0O4/Si0; thick film devices with different SiO,

thickness(sputtering method) at various operating
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£ A7l A= SnO/ALOy/NDOs F-2t22bell A,
Eay 71, sputtering® 2.8 Si0. & Hrleted f3)
gas?l acetonitrilesl] dated ¥HEEAS Jehls A
28 A A2AE Alzs)gdc)h o] Fol4] tetraethyl or-
thosilicate &ol| A3l A= 227} M T2
ezl AdAdS Jeldgdch Si07t FrMEcEN R
A oF 47t Frbst oy, A Fohpaiabel A
acetonitrile ] 4tzhuk-g- A E-2- CO,, H,0, N,O, HNO;
2 HNO,sith 3719 SiOy= AFSHA] 374419 COR Y
A4 gasql A3PHES Fo] YA A sl o
Eo] &xEHef| e oz & Ay Sk
A vepe] S EAS Yep STl B 2R19] Nb,-
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532 &5 247 A - 0%

0.2 34 HrEEe 10wtRdlen], ¥4 EFaless
300C gt} 28l o] 22 %ol 4 17 ppm2] acetoni-
trileol] o8] Aggu)= 22-352 Jeld 2 AAS B
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