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Humidity Characteristics of SnO,/TiO; Thick Film Devices
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= =2 TiO:7} 5-50wt% A 718 Sn0x/Ti0, ¥ FHLAE 23 ZAYHL o) &5td AR
stgch Axte) FAAATZE XRD,SEM 18z FTIRZ FAL&Qon, A7 3 B4 0@ Fetax
e ZEEA S FAstdch Sn0,/TiO, ¥2& TiO, 244 B F2(Sn0%) - 6T 242 vJehg
o, 1300CoHA 42248 Furate HYRFYA LS 2.0mol Atk EF 1300TAX £Z2¥ 10wt% TiO,
7} #7HE Sn0y/Ti0, ¥42a4E AUEE 20-90%4 L ZEEAE Yehildo

Abstract The SnO,/TiO; thick film type humidity sensing devices containing 5 to 50 wt% TiO, have
been fabricated by a typical screen printing technique. The surface crystal structure and microstructure
were investigated by XRD, SEM and FTIR analyses. And the measurement of sensing characteristics of
the thick film devices have been carried out. The crystalline phase of the thick flms were mainly identi-
fied as (Sn0;) - 6T crystal structure with XRD analysis, and the thick films sintered at 1300°C showed
an average particle size of 2.0um. The Sn0./TiO; device sintered at 1300°C containing 10 wt% TiO,
showed high sensitivity to humidity in the range of R.H. 20-90%.
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Fig. 1. Process flow chart for fabrication of SnQO,/
TiO:; thick film humidity sensing devices.
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Fig. 2. Schematic diagram of thick film humidity
sensing device.
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Fig. 3. Schematic diagram of the measurement
system for sensing devices.
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Fig. 6. XRD analyses of Sn0;/TiO, thick films for
different  composition ratios(heat treatment

temp. : 1200C) (a) 90 : 10wt% (b) 80 : 20wt%
(c) 70 : 30wt% (d) 50 : 50wt %
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Fig. 7. XRD analses SnO;/Ti0,(90 : 10wt%) thick
films for different heat treatment temperature (a)
900°C (b) 1100°C (c) 1200°C (d) 1300°C.
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Fig. 8. Scanning electron micrograph of Sn0,/Ti0,
(90 : 10wt%) thick films for different tempera-
ture.
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Fig. 9. Resistance-relative humidity characteristics
of Sn0,/TiO, thick films for different composition
ratios(heat treatment temp. : 1200°C)
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Fig. 10. Resistance-relative humidity characteris-
tics of SnO2/Ti0-(90 : 10wt%) thick films for dif-
ferent heat treatment temperature.
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Fig. 11. Resistance-relative hymidity characteris-
tics of SnQ,/Ti0:(90 : 10wt%) thick film for dif-
ferent measuring temperature(heat treatment
temp. : 12007C)
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Fig. 12. Electrical response characteristics of Sn0,
/Ti0,(95 : 5wt%) thick film(heat treatment
temp. ; 1200C)
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Fig. 13. Electrical response characteristics of
Sn0,/Ti0.(90 : 10wt%) thick film(heat treat-
ment temp. : 12007C)
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Fig. 14. Electrical response characteristics of
Sn0,/Ti0:(90 : 10wt %) thick film(heat treat-
ment temp. : 13007C)
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Fig. 15. Electrical response characteristics of SnO,
/Ti0,(80 : 20wt%) thick film(heat treatment
temp. : 1200°C)
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Fig. 16. Electrial response characteristics of Sn0,/
TiO(80 : 20wt%) thick film(heat treatment
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Fig. 17. Long-term stability of SnO,/Ti0:(90 :
10wt %) thick film at 20°C (heat treatment temp. :
1200C)
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Fig. 18. Response time of Sn0,/Ti0:(90 : 10wt %)
thick film(heat treatment temp. : 1200°C)
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Fig. 19. Response time of SnO:/Ti0,(90 : 10wt%)
thick film(heat treatment temp. : 1300C).
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