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ABSTRACT

This paper describes the factors which control the impedance-relative humidity characteristics of the Ti(,
-V.0s humidity sensor. To obtain the quantitative relationships between impedance and many manufacturing
parameters such as V;Os;mol%, the sintering time and temperature, varicus sets of samples are prepared and
tested. With changing relative humidity from 20% to 80%, it is measured that the corresponding capacitance
and impedance from the semicircles which complex impedance plots make, As a result we found that the
impedance —relative humidity characteristics are mainly controlled by the doping amount of V,0,, total pore
volume and bulk resistence of the elements. We can assume the equivalent circuits of each samples and finally
control the sintering time to get a linear humidity impedance responce curve which plays an important role in
device making. 4mol% V,0;—Ti0; specimen sintered at 900°C for 10min. show linear log{Z) vs. RH
characteristics and 10mol% V.0s—T1), specimen sintered at the same temp for 20min. show linear (Z) vs
RH.
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Table 1. Pore Analysis
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Mole % | TPV |Average| Bulk |Apparenl| porosity
of pore dia,| density | density
Vi | [em¥g] | [pm] | [g/em’] | [g/eme] | (53
0.5 0.175 0.16 2.4% 4 35 32
2.0 0.0580 0 055 2.58 3.51 3
4.0 4.073 0.047 327 4.30 5
10.0 0.045 003 3.54 3.9 3
{b) 1050%C, 2h Sintered
Mole % | TPV |Average| DBulk |Apparent| parosity
of pore dia.| density | density
Vo0 | [em/g) | [wm] | [g/em®] | [g7om®] | (%)
0.5 0.147 0.11 269 4.45 10
2.0 .08 0.13 3.18 4.36 17
4.4 0.063 0.03 3.59 4.65 4
10.0 0.037 0.04 3.78 4.40 7
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